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PASAEN MEPBbIH

METO/bI HGGNELOBAHMH,
IPHMEHAEMBIE B THLPOrENOrHH



THAPOTEOJNIONHYECKAA CHEMKA rn A B A

§ 1. 3apayn rUAporecsiorH4ecKod ChLEMKH

T'maporeosorndecKad CheMKA CTABHT CBOEH LEIBI0 H3ydYeHHE IHIPOreoso-
rUYeCKHEX ycaoBuil m KapTuposapne. B mpomecce rEApOreosoruecKoro Kapru-
pPOBAaHHA AOJKHE OHTH 3a)MKCHPOBAHE pPacUpOCTpaHeHMe, 3ajleTaHHE, yCIO-
BHf DATAHHS, OBHKEHUA M PAsTPY3KE NOJ3EMHBIX BOJ; IHTOJOTHYCCKHH CO-
cTas, QUIBTPAMONBLEC CBOMCTBA, BHIEP/KAHHOCTH IO IIOMALM ¥ MOIIHOCTH
BOJ[OBMEMAIOMAX M BOAOYIOPHHX IOPOJ; THI, BeJHYWHA HAONOpPA, KavecTBo,
pecypcH, peskEM IIO3eMHEIX BOJ, a TaKke DPasHOOGpasHbIE Ie0JOrHIecKHe,
reoMopdoIOrHUecKHe, THAPOJIOTHIECKHe, TIeOKPHOJOrHYeCKHe, KImMaTHde-
ckme u apyrue GaxTopsl GOPMHPOBAHH:A HOJI3EMHEIX BOJ.

B sajgagy THAPOTEONOrHYECKOHl CHeMKH MOKeT TaKyKe BXOJUTEH BHACHE-
HHe DABMMYHEX CTOPOH [EATEJBHOCTH MOJABeMHHIX BOJ — WX BIHAHHEA Ha
(GUBHKO-TEONOrHIECKAE ABICHUsA, BOZHEKHOBEHHEe PA3NUTHHX (opM penbeda,
TOpHBE TOPOAHI, TOJe3HEe HMCKONaeMbe u T. [I.

B3agaud THAPOTEOJOTHIECKOl CHeMKH MEHAKTCA B 3aBHCHMOCTH OT ee
macmTaba m masHaueHma. Ilo Macmrraly (IeTalbHOCTH) I'HAPOTeOIOTHUCCKIe
CHeMKH [eAATCA Ha MexkoMmacurraGuse (1 : 1 000 000 — 1 : 500 000), cpenne-
macmrabusie (1 : 200 000 — 1 : 100 000) m xpynmomacmrabmme (1 : 50 000
H KpyIHEe).

MenxomacmTaGHAsA THAPOTEOJOTHICCKAS CheMKa IPOBOJUTCH B HE H3Y-
YeHHEX B THIPOTEOJOTHUECKOM OTHONIeHMH pafiomax. Ee measio aBiasercs
ofmas omeHKAa BOJOHOCHOCTH HOPOJ M KadecTBa MOJ3EMHEIX BOJ JUIsA COCTa-
BIeHEHA 0030pHEIX IHEPOTEOJOTHYECKHX KapT.

B pesyaprare MenKoMacmTaOHON CHEMKN IO KHEL OBITH BEIJIEJIEHH OCHOB-
HBIE BOJOHOCHEI® KOMINIEKCH M TOPHBOMTH, YCJIOBHA HHTAHUA, [BHKCHHS] H
PasTPYsKH MOJ3eMHEIX BOJ.

CpepuemacmTaGHAA THAPOTEOIOTHIECKAA ChEMKA BBHIIOIHAETCA B pailo-
HAX, OXBAYEHHHX THIPOTe0JOrMYecKHM KapTHPOBAHHEM MEIKOTo Macmrada,
a Takjke B pafioHaxX, Ijie MaydeHHe HOJ[3eMHEIX BOJ paHee He MPOBOJMIOCEH.
Bajaveil cpefHeMAcmTA0HOr0 KAPTHPOBAHHS TAKiKe ABIAETCA H3yueHHe 00-
IIX TEAPOTE0JOTMUeCKAX yCJAOBHIl paiioHa, HO ¢ GONbBINEH CTENEHbIO MeTalb-
HOCTH, 4eM IpH MeJkoMacmTaGmoil chemke. IIpu mpoBeenun cpejiHeMacmTat-
HOM CBEMKH KapTUPYIOTCH BOJOHOCHEE KOMINIEKCH H TODHBOHTH, COOTBET-
CTBYIOmHEe, IPUMEpPHO, CTPAaTHrpaguIecKoOMy sApPYCY HIH ero YacTH, H3yHaercs
BOJOHOCHOCTH IOPOJ, KAYECTBO U PeKEM NOA3eMHBIX BOA, QH3MKO-TeONOTH-
qecKHe SBICHWSA, CBABAHHEE ¢ JIeATeJHHOCTHI0 HOJ3eMHHX M IOBEPXHOCT-
HEIX BOJ.

KpyuromacmTaOBas THApOre0JormyYecKas CheMKAa IPHMEHACTCS JIA
pelleHNs CHNEANBHEX 3aJad HA CTAJMAX TeXHHIECKOIo ¥ pabodero
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OPOEKTHPOBAHAA — [JIfA BHOOpAa Y9aCTKOB BOJ03a00opa, BHIABIEHNA 3aMACOB
MO/I3eMHRIX BOJ, H3ydYeHHA OOBONHEHHOCTH MECTOPOKIEHHA, YCTAHOBIGHHA
ycaoBuii ocyIleHnA WIN 0POIIeHnA yaacTKa u &p. B nmpomecce rmgporeomornge-
CKOM CBeMKH KPYIHOT0 MacinTafa KapTHPYIOTCA BOJOHOCHKE FOPU30HTH, BHIIe-
JdfeMEle B Ipefleax CBHTH H Gojiee JeTalbHEIX CTpATHTrpadHIECKHX MONpPa3-
nenennii. Hanbonpmee BHAMAHEe YARIACTCA TeM THAPOre0JOIHISCKHAM BJIeMEH-
TaM, H3y9YeHHe KOTOPHX cIocOOCTBYeT PelieHmi0 ONpeeleHH0l TPAKTAIeCKON
3ajlaud, MOCTABIeHHOH mepes CHEMKOI.

Hcxona m3 mocraBIeHHHX 3ajad, MelIKoMacmTabHas H cpegHeMaciuTat-
Hasl THAPOTEOJOTHIecKas CheMKa HasHBaeTcs o0meil, a KpynIHOMAacITaOHAS —
cHemuaIbHOM,

§ 2. NonrotoBKka K nonesbim paBoram

ITogroroBka K mOJeBEIM PafoTaM COCTOMT M3 NPOEKTHPOBAHMMA, HAYIHO-
MeTOJMYeCKOil IOATOTOBKHE H OpraHH3ammm palor.

IIpoexTupoBaEme rUAPOre0IOrAIeCKON CHEMKH BEIIOIHACTCS € YIeTOM
$OHIOBEIX W THTepaTYpPHHIX MATOPHAIOBIO TEOJOTHH W THMAPOTEOJOTHH paii-
ona. Ilpoexr copgepsur ABe "acrm: 1) rugpoOreoIOTHIECKY M 2) IPOH3BOI-
CTBeHHO-TEXHAUeCKYI0. B HeM J0M:KOB OHTH 00OCHOBAHEL 33/a9H M HasHATe-
HHe paboT, a Tak:Ke BHJIH, 00BEMBl M METO[HMKA MPOEKTHPYEMBIX HCCIeI0-
BaHHAN,

IIpoexrom mpexycmarpuBaioTes HamGoiee SKOHOMHYHEE TPAHCIODPTHLIE
cpefcTBa, 000pyAOBAHHEe H paNUOHAJBHASA opraHmsanms paGor. B mpoexrte
MOJKHEL COJepP/KAThCA MAHHEIE JUIA pacueTa CTOMMOCTH paloT mpH cocTa-
paeHnn cMeTsl. Copep:;kaHme IPOEKTA MEHAETCHA B 3aBHCHMOCTH OT 0COOEHHO-
CTeil W BUI0B HPOGKTHPYEMHX paGor. 9T0 mpes;kae BCEro OTHOCHTCHA K TPOEK-
TaM CHEHATM3MPOBAHHEX CHEMOK, KOTODHIE JOJJKHEL OTPaykaTh HX HEIeBYH
HANpaBIeHHOCT: H CHENHPHUKY.

Hayuno-mMeTogndeckasa HONTOTOBKA K IPOBEJEHUI0 IOJAEBHIX pabor mpo-
AOJKAeTCA IIOCJHe COCTABIEHHA HPOEKRTAa W AMHUTCA A0 BEe3ma B moie. OHa
BRIIOYJAET:

1) meranbpHYI0 HpopabOTKY JIHTEPATYPH H (POHAOBEIX MATEPHAIOB II0
Te0JIOTHH, THAPOTeONOTHY, reoMopdoIorny, KIUMATONOTHH, THADOJIOTHA paii-
OHA, 3HAKOMCTBO C TEOJOTMUECKHMH KOLIEKIHAMH, MemMHPpPHADPOBAHHE a’po-
doToMaTepmanioB 1o paiioHy paboT;

2) H3ydeHHe JIHUTepaTyphl IO METO/IHKE I'HPOre0JI0rHdeCKuX ACCaef0BAHMIT
(ocoGeHHO HmpHW HPOBeEHHH CHEIHAIBHOH I'HPOTE0TOrHISCKON CHEMKI);

3) cocraBieHHe B COOTBETCTBHE C IPOEKTOM IHIPOTre0IOrMIecKON CHeMEH
pabogeii mpOTpaMME HMCCIeT0BAHII, YCTAHABIHBAOIEH BpeMs H IOCIET0-
BaTeJIBHOCTh NPOBEIEHWS HAMEICHHHX BHUIO0B paboT, JeTajiusmpylomeit Me-
TONWKY HX OPOBENEHHA, OIpeNedAlomell HANpaBIeHAe OCHOBHEIX MAapPIIPYTOB
M MeCT H3Y4YeHHA OMOPHEIX Pa3pesos.

B mponecce oprammsamma momeBHX pafoT MAPTHA KOMIOIEKTYeTCH HH:Ke-
HepHO-TeXHHIECKHM MePCOHAIOM, OCHAMAETCA HEOOXOIMMEIM CHapAKeHHEM,
TPAHCHOPTHRIMH CcpeficTBaMu, 000pyAOBaHHEM, IPOJOBOJLCTBHEM, MaTepHa-
JaMM I TPaHCHOPTHUPYeTCA K MecTy pabor. i

§ 3. MeToauKa rHOPOreonorHYecKoi ChemKH

MeTtoabl HcenemoBaHHi

IIpm mpoBemeHEM THAPOTEONOTHYECKOR CHEMKH MPHEMEHSIOT Cle[yIOomue
MeTOJibl HccaefoBaHmil: 1) MapmpyTHEe HCCAEA0BAaHHA; 2) KapTHPOBOYHOS
OypeHHe B THIPOTe0JOTHIecKoe onpoboBaHAe CKBAKAH; 3) peKUMHEe Halro-
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menna; 4) reopmsmgeckne paboTH;; ) aspodoTOCHEMKY H a’pPOBU3YaJbHbBIE
mabaogenns; 6) mabopaTopHEe pPaGoOTH.

HamGoee pamHoHATbHEE COUCTAHUA STHX METO/0B, HX 00BeMOB M T0CITe~
JI0BATENBHOCTH IPOBEeHNsl BHOMPAIOTCs HA OCHOBAHWMI BCECTOPOHHErO y4era
TeOJOTHIeCKAX W IHAPOre0JOrnIecKNX YCIOBHI TePPUTOPHE € I[@JBI0 yCIem-
HOro pelleHWsA MOCTABIEHHHIX Iepe] CheMKOll 3aja% B KpaTyailiime CPOKM
¥ ¢ HANMEHHIIMMH 3aTpaTaMH.

OCHOBHBIM BHIOM pa0OT, TPHMEHSEMEX IpPH I'HADOTeoT0rHYecKoi
CheMKe, SBAAKTCA MapmpyTHEe mccaegosammsa. Ipm obmeil rmgporeomorn-
qecKoil CHEMKe IPOBOJATCA TaK:e KapTHPOBOYHOe OypeHHe M T'HIPOreoxoru-
eckoe OIpoGOBAHNe CKBAMRUH (0COOEHHO B BAKPHITHIX NIaT(OPMEHHEIX paiio-
HAX), adPOPOTOCHEMEA 1 AdPOBU3YANbHEE HAOTIONeHHS (ocoGerno B palioHAX
mwroxoit mpoxommmoctn). llp;m mpoBefeHAH CHENUHANBHOH TIHIPOreosormie-
CKOM ¢HeMKH OOBIYHO MCIOJL3YIOTCH BCe IMEePeYHCIeHHEIe BEIIIE METOMBL HCCIe-
nosaumii. CpaBHATEIHHO PEJKO MPOBOTATCH HAONIONeHHA ¢ BO3NYXa, TAK KaK
OGBYA0 OTPAHHYMBAIOTCH PE3yTBTATAMH KaMePaJbHOr0 JemE(pPHpPOBAHIA
aspoOTOCHIMKOB.

B mpormecce THAPOTEOIOTHUECKOI CHEMRE [0MzKeH OBITH coOpau daxTmie-
CKHUIl MaTepmaj, [OCTATOYHHIA JIA XapaKTePHCTHKH THIPOTeOTOTHIeCHIX
VCJIOBHIT TePPUTOPHI, COOTBETCTBYIOMEHd NeIAM M Macirraly mCcaef0BaHM.
TpeGoBanus, IpeibABIAeMEe K [0CTOBEPHOCTH pPe3yJabTaTOB IHpPOreosori-
qecKON CBEMKH, HA3HBAOTCA KOHJUI[HOHHBIMHU.

Wperpykuun 00 THAPOTEOJOrHIeCKOM CheMKe Tpedyior, uToGe 00BeM,
COfepRAHEe M METOJMKA PAsIMYHHX BH0B HCCIe[OBAHHI, NPHMEHFEMBIX

| IpH CheMKe, YINTHBAIIN CHeNUPHKY THAPOTe0dornIecKoi 00CTaHOBKH, CIO-
€OOCTBOBAMHA BCECTOPOHHEMY HM3YUYEHMIO IOJ3eMHEIX BOJL.

MAPIUPYTHbBIE HCCIIEQOBAHHA

3ajaueil MapUIpyTHHIX MCCAe0BaHMIl ABIAETCA HM3yUYeHHe I KapTHpOBa-
Hile reoMopQoJOrHIeCKUX DIEeMeHTOB, BBIXOJI0B IOPOJ Ha MOBEPXHOCTH (00-
HasKeHmil, OChIeil, KypyMoB ¥ Jp.), TPAHHIE PACIPOCTPaHeHNsA Kakoil am-
T0X0T0-(PANHATBHON TOJM{H, TEKTOHMYECKHX B30H, BOJOHOCHHX M CAPEHMPO-
BaHHBIX TOPHBOHTOB, OT/EABHBX BOJOUYHKTOB (MCTOYHHKOB, KOIOANEB, CKBA-
JRUH H Ap.), (QH3HKO-reoJOrm4ecKux ABICHIM (omomsmeit, Kapera, O6oaor,
Mep3IO0THL ¥ Ip.), PYUbeB, peK, o3ep, BIATOMIOOHBOI, CYXO0MI00UBOMH, COTEYCTOI-
uiBoii pacturexapHocTi i T. ;. [lomygaemslii B peayapTaTe MapuIpyTHBIX HCCIe-
joBaHmil (arTHUecKuii Marepmas ABIAeTcA Haubolee BajKHBIM /IS XapaKre-
PHCTHKH BePXHNX BOJOHOCHHIX TOPH30HTOB M JI COCTABICHHA IHAPOTEOI0-
THYeCKOH KapThL.

PaciooKeHme 1 9ACTOTa MApIIPYTOB 3aBHCAT OT Macmraba m medeil
CHEMKHN, CIOKHOCTH Ie0JOTO-THPOTeOIOTHICCKIX YCI0BHIl, penbeda m mpo-
XOMUMOCTH MecTHOCTH. MapiIpyTh MOJKHBL JOCTATOYHO PABHOMEPHO OXBa-
THBATH BCIO ILIOMAIL CHEMKH (IPHMEDPHO OJ{MH-JBA MApPIIPyTa Ha Karkibii
KBaJ[pATHHIH CAHTHMETP KapTHl B MacmTabe CheMKI). HanGoxpimee BHEMaHMe
yieaserca H3ydeHmio ray00KO Bpe3aHHBIX JOJIHMH ek, rje B ycTylax Teppac
HAGIIOTAI0TCH MHOIOYMCICHHbIE HCTOUHMKI, WHOTAA PACHOIOKeHHBIE B He-
CKOJIBKO APYCOB, 3HAUHTEJIbHBIE IO MNPOTAMKEHHOCTH M BHICOTE o0HAKeHIA.

ITH MapUIpyTHl [OJKHBI [OTOJHATHCHA IOHEPeYHBIMI MepecevdeHIAMI,
KOTOPHE PACHOIaralnTca Mo GOKOBBIM HPUTOKAM PeK. CeTh MapmpyTOB MOJKET
BHITH CTYMeHa TPH N3YYeHHN OT/ebHBIX YYaCTROB, IPeICTaBIA0MUX IPAKTH-
geckuii WHTepec (HADpHMep, THIPOXHMHYECKas AHOMAIHA IPH HPOBEJCeHHH
THPOX AMEYECKOIl CBeMKI; MecTa BBIX0/a MUHEPAJIbHEIX HCTOYHHKOB HpPH II0-
BCKAaX MHHEPAJIBHEIX BOJ; YIACTKH PACIPOCTPAHCHNA BEICOKOIEONTHRIX HCTOY-
HUKOB ¢ IPecHO# BOOil IPH THIPOreosormIecKkoil cheMKe sl BOJ[OCHAOReHIA
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n T.J.) WIA ONPEeAeISAIONNX INaBHEE THIPOTeOSOTHICCKHe 0COGeHHOCTH
paiioHa (o6aacTu MATAHHUA WIM PasTPY3KH BOTOHOCHHIX TOPHU30HTOB, BOJOHOC-
HEle TeKTOHHYECKHE 30HBL U JIp.).

HRonuuecrBo Towexk HAaGMIONEHNA 3aBHCHT OT CIOSKHOCTH TeOJOTHTECKIX
I IHAPOTEOTOTHICCKAX YCIOBHIL, BHIEP/KAHHOCTH BOZOHOCHHIX TOPU30HTOB M
MOCTOAHCTBA HMX THAPOTEOJOTHICCKAX XapaKTePHCTHK (CTemeHH 0GBOJHeH-
HOCTH TOPOJ, IAYOWHEL 3ajMeraHmA BOJ, XHMHYECKOTO COCTABA BOT W Ip.).

Buirensiiores caenyomme ocHOBHEIE BujhI MapIIpyTHHX HabIofeHnil:
reoMopOTOrmIeckne, TeoJOTHICCKHe, IHPOTre0I0THIECK e, THAPOJIOTAIe-
CKHe, 1e000TaHIIeCK e, TeOKPHOI0THIeCKHe (MeP3IOTHEE). Mapmpyrusie nma-
OMofleHNA  CONPOBOJKAAIOTCH KadeCTBEHHEIM W KOJIMIECTBEHHEIM ompoboBa-
HIeM IO/3eMHBIX BOJ{, KOTOPHMA He0GX0MMO 0XapaKTePH30BATH BCE YIACTKH,
PasImdaomuecs N0 ruj[pOreoIOrHIecKuM U CTPYKTYPHO-TEOMOTHIECKIM YCI0-
BuaM. K mMapmpyTHEIM HaGIOeHEAM NpeXBABIAIOTCH olpesieeHHEIe Tpeho-
BaHNUA, KOTOPHE H3JaralTcsa HEKe.

I'eomopghoaoauneckue nabarwdenus. Bagagamu reoMophoIoOrnuecKux Ha-
OMIOMeHIT IPH THAPOTEOTOTHICCKOI CHEMKE SIBISIOTCH:

: 1) mayuenue pacmpocrpasenus u ocoGeHHOCTElH pasINIHEX dopm peaneda
U UX cBA3el ¢ MOJ3eMHBIMH BOTAMII; |

2) monydenme JONONHATENBHOTO MATEpHANA s KapTHPOBAHHA TIe0JI0-
THYeCKUX CTPYKTYD, TONN[ Pa3JHYHOIO IHTOJOIMYECKOr0 COCTaBa M 0COGeHHO
YeTBePTUYHEIX OTJIOReHHIL;

3) BHABIeHMme XapakTepa, HANPABIEHHOCTH W WMHTEHCHBHOCTH puanKro-
FeoJIOrmIeckuxX ABIEHHIl, CBA3AHHHX ¢ popmmpoBaHEeM penneda;

4) ocpemenne reoMopONOrHICCKAX YCAOBHIL A5 OPaKTUIEeCKHX Iexeli
(crponTenbCTBA MPOMBIILICHHEX i FOPHBIX IPEANDHATHI, I0por u Ip.).

OcHOBHEIM MeTOJOM reoMOpPOTIOTHIECKAX MCCIEOBAHMIT SIBIACTCS HOIo-
cpeficrsennoe mabmoienne u onmcanme gopm peaseda. [masmsie reomopdo-
JIOTHYeCKHEe MAPIIPYTH PACIOJIATalOTCA BKPECT NPOCTHPAHHA M 10 IPOCTH-
PaHUI0 OCHOBHHIX THIOB penabseda. Ilpmiem ocoGemHOCTH perneda ommesBa-
I0TCA He TOABKO HA CHEINHANBHEIX TeOMODPQONOTHIECKMX TOUKAX, HO H HA
00HAKeHNAX, BOMONYHKTAX ¥ T. 1.

IIpn onmcammu peaneda HeOOXOMUMO BHIACHATDH:

1) mopdorpagmio — BHennuii Bux peaveda. Braensores n onuesBaoTes
KPYIHEIE DIEMEHTH peibeda (BoA0pasaelsl, pednsie JOJHHEL, BePIINHE ¥ 1p.),
OTAeNbHEe POPMBI (XOIMBI, TPALL, YBAJIbI, OBPATH, TEPPACHl, YCTYIE | Ap.),
dieMeHTEl OopM (CKIOHB Teppac, XapakrTep GPOBKH I T. f.);

2) MOpOMeTpHI0 — JUINHY, INMPHEY, BHICOTY WIM TIAYGHHY KasKioil
(opMEL penneda, YKIOH ee HOBEPXHOCTH, abCOMIOTHBIE OTMETKH ONHCHIBAEMBIX
TOYEK;

3) mpomcxoIeHHe DIeMeHTOB peabeda H CTENeHL YIACTHS B HX obpazo-
BAHHM TOJ3E€MHBIX BOI.

OcoGoe BEMManme IPH TUAPOTEONOTHIECKOI ChHOMKE YeMACTC H3YICHMIO
PeYHBIX [OJWH, HX Teppac u QgopMm pexbeda, CBAZAHHHX ¢ AEATEABHOCTHIO
HO3eMHHIX BOJ (OIOX3HEBHE, KAPCTOBHE, IPOCALOYHEE, cyddosnonnnie,
GOJIOTHEIe) MAM MED3NOTH (TEPMOKADCTOBHS, COXUGIIOKIHOHHEE, NyUNHHEE
H 7p.).

Ilo pesympratam reoMopgosorndeckux HaGMOAeHUI BHIICIAOTCH 0CHOB-
HBle THIBl peabeda TEPPUTOPHH: TOPHOTEKTOHUYECKHIl, BYJIKAHMYCCKMIL,
CTPYKTYPHO-INIACTOBBI, CKYJIBNOTYDHBIH, HIH BPO3MOHHBIL, aKKyMYyJISTHB-
HbIl, a TaKke COCTABIACTCA reoMopdoIOTHYECKas KapTa.

T'eonozuneckue nabarwdenus. 3agavaMy reoJornaecKux HaGIIOZeHII npu
THAPOTEONOTHYeCKON CBEMKE MBIAIOTCH:

1) maydemme amToOSOTMYECKOro cocTaBa, PUANYECKNX CBOIICTB I 3aMeramms
IOPOJi ¢ IeTbI0 YCTAaHOBICHUA yCA0BHH MX 00BOHEHHOCTH;
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2) comocTaBlIeHHe HMEIOINElicA TeoIOTHIeCKOH OCHOBH ¢ HaOIOIaeMbIM
cTpaTHurpadEYecKUM paspesoM HM3Yy9YaeMOro palioHa; O3HAKOMJIGHHE ¢ Xa-
pPaKTepoM crpaTHrpaguIecKHX H CTPYKTYPHBIX TPAaHAN M KOHTAKTOB;

3) mpuBA3KA BEIJIEIAEMEIX BOJOHOCHHEX FOPH30HTOB H KOMIUIEKCOB K OIIpe-
JeJIeHHEIM JIHTOJI0T0-CTPATUTpAPHUICCKAM TOJIIIAM;

4) maydenue GUBMKO-TEOTOTMUSCKHUX ABICHMIL.

O0bexkTaMi reoioTHYecKHX HAOIIOIeHWI ABIAITCA BEXOAH IOPOX Ha
HOBEPXHOCTH, €CTECTBEHHEIE M MCKYCCTBeHHEIe 00HAKEHHS, a TAKKe paspesh
HOPOJ, BCKPHBIBAEMBIE TOPHBIMY BBIPADOTKAMH, PACUMCTKaMHU M T. J. TOYKH
reonormueckKnx HaOTOeHNil OORTHO COBHANAIOT ¢ TIIIPOreoJOrHIecKIMHU
1 reoMophoTOTHIeCKIMH.

T'ycrora u pacnososkesne MapUIipyTOB M TOYEK TeOJOTHUYCCKHX Hadiiofe-
HU KOHKDETHO ONPeeJAIOTcs B 3aBHCHMOCTH OT CIO;KHOCTH TE0JOTHIECKOTO
CTPOEHHS, MacmTada W Ha3HAYCHHSA THIPOTe0JOTHISCKON CHEMKIH.

leomorngeckumu mabmiogeHusME HeoOXOJUMO TpeyKIe BCEro BHABHTDH
TaRUe 0COOEHHOCTH PA3IMIHBIX JHTOJIOTO-CTPATHUTPaHIECKUX TOJIN, KOTOPHEe
OIpefensaIorT HX (UILTPAIMOHHEE CBOICTBA (TPeIMUHOBATOCTDH, 3AKAPCTOBAH-
HOCTE, 3QPEeKTHBHYIO MMOPHCTOCTH, BHEIBETPEIOCTH, pPasApodIeHHOCTH, HIOT-
HOCTE, IPAHYIOMETPUIECKIIL COCTAR H AD.).

B mpomecce rmmporeosormueckoil CHeMEM CJIeIyeT 3aKAPTHPOBATH W
onmcars Halaofaompecs B pailoHe (H3WKO-TEOJOrMYecKue SBICHHUA, BH-
ACHUTH NX IMPOHCXOJKIeHNe, BO3pacT 1 NpuIuusl oopasosannda. Hanpumep, npm
OIMCAHUN ABIEHHI, BEI3EIBAIONMAX paspylleHHe CKIOHOB (OIOJ3HH, OCOBHI,
OILTRIBUHEL, 00Balk), oOpamaeTcA BHHUMAHHe HA DA3MepH; MOJIOMKeHHe HAa
cKJI0He; (opMH peakeda, oOpasoBaBIINecs HPH PaspylIeHHN CKIOHOB; JUTO-
JOTHYECKMIL COCTAB, COCTOAHNE M BOJOHOCHOCTHL IOPOJ; KPYTH3HY CHIOHA,
ero OpHeHTHPOBKY; XapaKTep pacTUTEIbHOCTH; JeATEIBHOCTH OIMCHBAEMOIO
ABIEHUs, MBMCHEHHA, BHOCHMEIE HM B Te0JOrHIeCKWe M THAPOTEOJOTHYECKHE
YCIOBHA palioHa.

T'udpozeonoeuneckue Haba0OeHUs TPOBOAATCA € IENALI0 H3YUEHHS CTe-
TeHH M XapaKTepa BOJOHOCHOCTH WTOPOJ, IAYOHHBL 3ajeTaHus IOI3eMHBIX
BOJ, YCJIOBHI IMTAaHUsA, JBIKEHNA H pasTPysKH HX, (HU3HYECKUX CBOICTB
H XHMMHAYEeCHOI'o cocTaBa.

O0BeKTaMH PEAPOTEOJOTHICCKNX HAONIOMeHHH ABIAIOTCA HCTOYHHKM, MO-
YA KUHBI, KOJOJNB, THAPOTe0JOTHYeCKNe CKBAKHHRL I TOPHBIe BHPAOOTKH.

l'udpoaoeuneckue nabaodenus. 3agadaMu THAPOJOTHIECKIX HCCAeOBAHMI,
IPOBOAMMEIX IIPH I'HAPOTEONOTNUECKOH cheMKe, ABTAIOTCA: H3ydeHue B3amMo-
CBA3M MOJ3eMHEIX U MOBEPXHOCTHBIX BOJ[; H3MepPeHHe PACX0/0B HOBEPXHOCTHRX
BOJl; BHIACHeHHEe (PM3MYECKUX CBOHCTB M XUMHYECKOTO COCTABA IIOBEPXHOCT-
HEIX BOJI. ‘

Jlagueie rugpoJOrHYecKUX HADMIONeHHI HCIOIb3YIOTCA IS OPHEHTHPO-
BOUHOH OIIEHKU eCTEeCTBEHHEIX PECYPCOB IMOJBEMHBIX BOJ, IJIfA XapaKTepHCTHKN
YCIOBHII HX DATAHUA B pasrpysku. 'uaporornieckie HaGII0AeHAA IPOBOIATCA
Ha peKax, pydIbsax, ozepax, BojoeMax, 00soTax, 3a00I09eHHEIX MACCHBAX, OPO-
CHTEeILHEIX H OCYIINTeALHHX KaHaxax. [Ipm ux mayuenmnm ciaefyer ycTaHOBHTEH
cIeIYVIONMe JAHHBIE: PasMepsl I IIYOHAY BOMOTOKA M BOJ0EMA; JHTOJIOTHYE-
CKHIl cOCTaB M BOJOHOCHOCTH HOPOJ[, CJAaraimux AHO H Oepera BOMOTOKA M
BOOEMAa; DPEKHM IOBEpPXHOCTHRIX BOJ; pacXojl MOBEPXHOCTHHIX BOJ Ha pas-
JUYHEIX YYACTKAX BOJOTOKA; (U3aNMYecKHe ¢cBOHCTBA W XHMHYECKHIL COCTAB BO;
oIpejieJieHne MecT IMOATORA HON3eMHEIX Boj (cy0arBaJbHEE MCTOYHHKH H JIP.)
[0 MBMEHEHUIO TeMIepaTyphl M MHHEPAJU3AMNI IIOBEPXHOCTHRIX BOM, a TAK:KE
o VBeJWYeHHIO pacxojla BOJOTOKA.

Fupponorudeckne HaOMOJEHAA CcJaeyer BHIOJHATH B MejKeHHBIE Iie-
pliOI{H, Korjja nuranmpe Per OCYLHBGTBJIHBTCH I'J1a BHBIM 06pa30M 34 CcHeT Ion-
JeMHBIX BOJI.



I'eobomanuueckue nabawderus MO3BOTAIOT NMOTYIHTH BaKHEE CBETCHM
00 naMeHeHny 0co0EHHOCTEH MOA3EMHEIX BOJ, OJH3KO 3aJIeralmux K ImoBepx-
HOCTH 3eMIH, O JHTOIOIMYECKOM COCTaBe M (WIbTPAIMOHHHEX CBOHCTBAX
BOJIOBMeIAIOIAX HOpojl. B kauecrBe mokasarexst rMuporeosoOrmIECKEX yCI0-
BHHl MCIOIB3YIOTCA DPACTHTeTBHEIE COOOMECTBA, a TaKsKe OTHEAbHEE BIJTH
pacTeHmii.

C. B. Bukropos n E. A. BocrokoBa HasHBaiOT TaKme coolmecTBa
TATPOMHANKATOPAMA M JeIAT UX HA J(Be TPYHNOE: NPSAMBIE THAPOUHIHKATOPE
¥ KOCBeHHEE.

K npawmeiM rugpomEIMKATOpPaM OTHOCATCA pPACTHTENLHEE coobmiecTea,
00pasoBaHHbE PACTOHHAMH, KODHEBAaf CHCTEMa KOTOPEIX JOCTHTAeT TpYHTO-
BHIX BOJ| HJIM BOJ KaOMIJIADHOH KaiiMbl, 3aleraiomux Haj BOJOHOCHEIM T'OpII-
30HTOM.

HocBeHHEIMI THIPOMHIMKATOPAME ABIAIOTCH COOOMECTBa, 00pasoBaHHKLIE
PACTeHHAMH, CYMECTBYIONMMY 32 CUeT BJIaTH aTMOCHEPHEIX OCAJKOB. JTH pa-
CTeHHA YKa3BBAKT HA ONpPE/eAeHHYI0 TeoMOP(ONOTHIECKY0 O0OCTAHOBKY H
COOTBETCTBYIOIHIl JTUTONOIMYCCKHH COCTAB MOPOJ, 9TO MO3BOJIAET KOCBEHHO
CYJAATH O TH/POTEOJOTHUYECKHX YCIOBHAX.

lFeoGoranmuecknme HaGMIONEHNA B 3aCYNLTHBHIX 00IACTAX MO3BOJIIOT BhI-
ABUTh YYACTKH C Pa3JMIHBIMH IAyOMHAME 3aderaHus MOJ3eMHHX BOJ; AaTh
IpOTHO3 O KadecTBe BOJ HA 9THX ydYacTKaX; HOKA3aTh PAHMIE MeKIY HEKO-
TOPBIMH JIUTONOIMYECKHME pasHocTaMu 1mopox [Bocrokosa m mp., 1962].

HanGomee GraroupuaraeiME mis reoGoTaHmIeCKHX HCCJIE0BAHHI B 3a-
CYILTHBHIX pailoHax ABIAIOTCAH JIETO M OCEHb. B mpomecce IpoBefeHus mccie-
JOBAaHHI HEOOXOAMMO OTMeuaTh Hamboiee pe3KMe TIPAHMIE PACTHTENLHHIX
€000mecTB H BHIABIATH NPHIHHN HX cMeHkl. 14 Gomee monmoii pacurndposru
reofoTaHMIECKUX [AHHHX IeXecoofpasHo BRIINYATH B COCTAB THAPOTe0I0-
IMYeCKHX HapTHH CHeNHalucToB GOTAHHKOB,

l'eoboranmaeckne HaGIIOMCHAA AI0T 3HATATETHHBLT ddderT 1 pacmud-
POBKH TH/IPOTe0JOrHMYecKHX 0co0eHHOCTell W B APYIHX JaHAmMAa(THO-KIMMA-
THiecknx oberamosrkax. Tak, Hampumep, B pailoHaxX pasBuTHA 6OJOT W 3a-
GOIOYEHHBIX MAcCHBOB 1O XapPAKTEPY PACTHTENBHOCTH MOKHO YCTAHOBUTEH
THII BOAHOTO nuTanus Goxor. [lpu mecaegoBanmm GOMOTHHIX MACCHBOB CIELyeT
ofpamarp BHUMaHMe Ha XapaKTep PaCTHTEILHOTO NMOKPOBA M €r0 H3MEHeHHe
10 IIOMA/H, HeOOXOMMO BEIABATE THII GOIOTHOTO MEKpoIaEgmadra (1ecHOil,
TPaBAHOI, MOXOBBIN, CMEIIAHHHIA H T. 1.), COCTABATH CXeMATHICCKHE KapThl
pacIpefieleHHA PasidMYHEX PACTHTEABHBIX COOOMmECTB Ha GoioTe.

Ipm ragporeosormdeckoil cheMKre B 3aleceHHHX pailoHax reoboTammIe-
CKuUe HAOTIONeHHA NOMOralT YCTAHOBIGHHI0 HEKOTODHX (PH3UKO-TeOMOTHIe-
CKUX SIBIOHHH M JUTOJOTMYECKHX 0coOeHHOcTeil mopoxg. B kauecrse mpum-
MepOB MOMKHO HPHBECTH «IbAHLI JIec» IPH BO3HUKHOBEHNHN OMOI3HEH, HAKIOH
ACPeBLEB K IEHTPY ydyacTKa UPH DPa3BHTHM Kapcra U TepMOKapcTa, HPHYpO-
YEeHHOCTH COCHOBOTO JIeca, oTdacTa Gepes, K JerKAM FPYHTAM, a €JIH I Kepa —
¥ Oonee TsKelIbIM.

B mpomecce reoGorammueckmx umccaefoBaHmil OTOHpawTCA HAMGOIGE
TUOXYHBIE PACTEHHNA — THAPOMHAUKATOPH [iaA 0O0TAHMYECKOro, HHOIAA CHeK-
TPAALHOI0 AHAJUBOB.

I'eokpuosozuueckue (mepaaommuvie) Hab.u100enus TPOBOTATCA € IEIBI0 H3Y-
9eHHA 3aKOHOMEPHOCTeH pacupocTpaHeHHA H 0COGeHHOCTell MepaaHX IMOPOJ;
BINAHUA MEP3JOTH HA THIPOre0JOTHIECKHE YCIOBHA KapPTHPYEMOIl TeppH-
TOPHH; (U3HKO-TEOJOTHIECKNX fBJIEHMIl, CBABAHHKX C NPOMEP3AHHEM N
OTTAHBAaHHEM HOPOJ.

IIpu mponsBojCTBE TEOKPHOIOTHIECKHX HCCIeL0BAHMIL PUKCHpYIOTCA CO-
CTOAHHE H CBOMCTBA MEP3JILIX NOPOJ, KPHOTEHHEE I HOCTKPUOreHHEIe ABICHIIA,

Onmcanme paspesa MHOTOJETHEMEP3THX MOPOJ B OGHAMKEHUAX, BHPAGOT-
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Kax M T. II. IPOBOJUTCH, KAK 00BYHO, HoCa0iHO cBepxy Bam3. HamGomee Tima-
TeIbHO M3YIAIT JLIUCTOCTE M O0COOEHHOCTH CTPOEHHA Mep3J0il HOpPOJH,
.0bycaoBieHHEe GOPMOIl, pasMepoM H 3aJeraHmeM JUH3, IPOCIOEK, IPOIKH-
JIOK, KOpor u THesx apga. Ocofoe BHAMAHWE YAENAETCA JKUIBLHEIM JIBTaM.
Jlemaioresa 3apHUCOBKH TEKCTYPHI JeAHBIX TeJ, OTMEIAIOT XapaKTep paclpe-
JeleHnss MUHEDAJIbHBIX NpHMeceil, BO3MYIIHHEX IIOD, HAJWINe PACTHTEIbLHEIX
M JKUBOTHEIX OCTATKOB, BKIIOYeHHI MuKpoopranuamoB, Maydenme Tercrypsi
M B3aMMOOTHONIEHHA JIBA0B ¢ BMEMAIIMA IOPOJAMH MO3BOJAET BHACHUTH
OPUPOAY MEep3JO0TH H HAIPAaBICHHOCTH MEP3AOTHHIX mpomeccoB. CienyeT BbI-
SICHITH, B KAKHX MyCTOTAaX (TeKTOHHIECKNX, KaPCTOBHX, MOPax) ofpasoBainch
JIBIE, KAK H3MEHSETCH COofepsRaHme Jba ¢ IMIYONHOME. ¥ cTaHaBIHBAETCS MO
HOCTH CE30HHOIPOMEp3alomiero M Ce30HHOOTTaumBawInero caoda. Hpome Toro,
B TOpPHEIX BHEIpA0OTKAX OCMATpPHUBAIOTCA JeJAHEE HaTeKu, 00pasylomumecs Ha
CTEHKAX B pe3yibTaTe 3aMep3aHia HAQHISTPANNOHHBIX WIN TOI3eMHBIX BOJ.
YceTanaBinBamoTCA NPHINHA 3aMEP3AHHS BOJ, O0BEMEl Jba, JHHAMIKA €ro
HapacTaHda BO Bpemenn. llpoumsBojATcsa saMepsl TeMIepaTyp BOIBI, JbIA
u nopop. OrOupaioress mpoOHl BOAEL M JbJa HA XHMHYECKHIl aHAIH3 ¢ IEIBI0
BHISICHEHHS BOIpOCA, 334 CYET KAKHX Bojg obGpasoBaics sen (IOIMep3IOTHEBIX,
ME;KMeP3IOTHRIX, HAAMEP3IOTHEX, KOHIEHCAMOHHEIX BOJK WIH ATMOC(EDPHEIX
ocankos). Mayuernne MepamsiX MOPOJ COMPOBOMKIAETCA TaKkmKe oTOopoM oOpas-
0B, KOTOPEE HEOOXOANMO COXPAHATL B MEP3JOM COCTOAHII /I0 MOMEHTA HX
_MCCIeIOBAHASA. ‘

@Duauko-reoaornueckue ABICHUA, CBA3AHHEIE ¢ IpPOMep3aHHeM H OTTau-
BaHHEM IIOPOJ, CJIYHKaT IOMCKOBHIMH IIOKA3ATeJAMH Ha IIOA3€MHEE BOJIEL.
Haubomee BaKHBIME M3 HUX ABIAIOTCA HajJelu MOA3eMHEX Bojx. MapnipyTHsie
HaOMIOeHAA ¢ IeNbl0 HX H3YIeHHSA IIPOM3BOJAT He MeHee [BYX pas
(mo Havama BeceHHEro CHErOTAAHWA ¥ B cepeguHe — KoHme jera). llpu
JONMCAHWE HAJEIN VKA3HBAKT DKCHO3MINI0 YydYacTKa, (opMy peaneda,
K ROTODOIl oHA mpuypouera. Hpome Toro, orMeuaoT pasMepsl M 00HeM HATELH,
ee (popMy, CTAIMI0 PA3BHTHA, COCTOAHNE, Ie0JIOTHICCKHE H IMIPOTeoJormye-
crue yeaopusa obpazosanus, Vs mamemn orGupaercs mpoba anga (mocae oTTan-
BaHHUA — BOJAB) Ha xnMmmdecKmil admanms. Hamemm, oOmHapy:;keHHBEe B KOHIE
JieTa, TaK jKe KaK M He 3aMeps3alompe 3uMOIl MCTOYHHKH, SABIAITCA HOHCKO-
_BEIM TNPH3HAKOM HA TeKTOHHYECKHEe HADPYIICHMA HIM KOHTAKTH TOJIN Pasjnd-
JHOTO JIHTOJOIMYECKOr0 cOCTaBa.

Becbma BakHy 3amauy THIPOTEOJOTHYECKONl CHEMKH IIpefcTaBisaeT
'BHIABIEHIE TAJIHKOB, KOTOPHe 00OHYHO yCTAHABIMBAIOTCA II0 KPYIHKEM HeIpo-
‘Mep3amuM BOJZOTOKAM M BOJ0EMAM, MOIIHLIM MOCTOAHHO JeHCTBYIOMAM HCTOY-
HHAKaM, JOKAJIbHBIM YYacTKAM TeIUIOJIO0OHBOM PACTHTENBHOCTH M JP.

Ilpu onmcanun Gyrpos mydenusi, 06pasoBaHHE KOTOPHIX OOHYHO CBA3AHO
¢ IPOMep3aHmeM HaJIMEep3MOTHHIX, Peske HOJMEDP3JTOTHHIX BOJ, CAelyeT YKA3bi-
BaTh UX THO I BuA; GopMy 06pasoBaHHA (KPYIaas, OBAMBHAMA, HOIUTOHAIL-
Hag U Jp.) U pasMepsl; OPHEHTUPOBRY OyrpoB Iy4eHHA (HX PACHOJIOFKeHHE
TIOMOTAaeT yCTAHOBIEHWI0 HANPABIEHHAA NBHKEHHI TPYHTOBOrO IIOTOKA); CTe-
fIeHE 0TCOPTHPOBAHHOCTY MaTepraia Ha MoBepXHOCcTH Oyrpa, HaJImdIme TPeniuH,
X ODHEHTHPOBKY M pasMep; XapaKTep PACTHTENLHOCTH W ee paclpefeleHHe;
TAy0NHY CEe30HHOTO NMPOMEP3aHmA WIH OTTAWBAHUA B PA3HBIX 4YacTAX Oyrpa
(mpm momoinu ImypdoBaHMA); BIANMOCBA3D JATEJILHOIO CJOA M TOJINI MHOIO-
JeTHeMEeP3IbX MOPOoJ; Hajlmine B Oyrpe HANODHBIX BOJ, YCIOBMA WX MAUTAHUA
TN

IIpm mpoBegeEmm MaplIpyTHHEIX HCCHENOBAHHI B paiioHAX pacmpocTpa-
HeHHA MHOTOJETHEH Mep3J0Thl OINUCHIBAIOTCA TaK;ke HOCTKpPHOTEHHEE 00pa-
30BaEMA (TepMorapcr, TepmoabpasmdA, conupuoknus m ap.). Mx maydenne
M03BOJIACT YCTaHOBUTH HANpABIEGHHE COBPEMeHHOI0 PA3BHTHA M COCTOAHHE
MHOTOJIETHEMEP3IBIX MOPOJ.
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'KapThpoBoyHoe GypeHHe W rHAporeonoruyecKoe
onpo6oBaHHE CKBAXHH

dajasaMu KapTHPOBOYHOr0 GYpeHUs WPH THPOTEOTOTHILCKON CHeMKe-
ABIAIOTCA:

1) mayuenme reo;ormIecKOro CTPOEHHS TEPPUTOPHE 10 TaAyGmE 100—
200 u Gomee merpos;

2) BCKDHTHE I THJPOTEOJOTHYECKOe ONMPOGOBAHEE BOMOHOCHBIX ropu-
30HTOB;

3) obocHOBaHMe TPAHMI PACHPOCTPAHEHHs IEPBHIX 0T MOBEPXHOCTH BOIO-
HOCHBIX TOPH30HTOB;

4) OKOHTYDHBAHHE YUACTKOB PaCHpPOCTPAHEHHA IO3EMHBIX (mpenmyme-
CTBEHHO IDYHTOBEIX) BOJI, XapaKTePH3YIIIUXCA PasINIHEIMEA 0COGEHHOCT AME
(MHHEpamM3ammeii, XUMHUIECKIM COCTABOM, TyGHHOIL 3aJleraHusA, pecypcamu
uap.).

HoumaecT0 KapTHPOBOYHBIX CKBa/KMH 3aBHCHT OT CTEHNEHH OGHAKeHHS,
CIO0RHEOCTH THAPOreOJOTHISCKUX YCIOBHE M MacIITada CheMKEH.

HauGoxpimee KommuecTBo CKBAMKIH 3aKIaTHBACTCA B 3aKPHITHIX mraTdop-
MEHHHX palioHaX, 0CO0EHHO B TeX W3 HHUX, IJle PACHPOCTDPAHEHH IPYHTOBEE
BOJIBL ¢ TIeCTPOil MUHepalmsamueil m pasinuuHoii roy6umoit sameramms. Ilpm
OpOBe/IeHHH I'H[POTEOTOTHYeCK Ol CHeMKH B OTKPHTEIX FOPHEX paifoHax 0GHYHO
OrPAHHYHBAIOTCA HEDOIBITHM KOJNIECTBOM CEBAJKIN,

Rapruposounbie ckBa;kmHE, KAK IPABWIO, PACHONATAIOTCA 10 HPOPH-
JIAM BRPECT MPOCTHPAHUsA OCHOBHBIX Ie0MOPHOJOTHYCCKHUX dIeMeHTOB, II0 Ha-
TOPaBICHUIO IBHKeHAA IPYHTOBBIX BOJ C TeM, 9T00B 0XapaKTepH30BaTh H3Me-
HeHHe HX 0COGeHHOCTeHl B pasIMIHBIX reoMOp(oTormieckux ycaosmax. Ilpm
M3YYeHUH APTe3MAHCKHUX BOJ CJIeIyeT PAcHoJaraTh CKBAYKHHEL 10 TPOQYHIAM,
HPOXO[AMUM Yepes ofaacTn NNTaHNsA, HANIOPA M PasTPY3KH ¢ TeM, YTOGH yeTa-
HOBHTH THAPOXMMUYECKYIO, I'HAPOJAHHAMHUECKYI0 M TeMIepaTypHYIO 30HAJb-
HOCTh B apTe3HAHCKUX BONOHOCHHBIX TOPH30HTAX, a TaKyke H3MeHEHHe JIUTO-
JIOTHYECKOTO COCTABA M BOJONPOHMIIAEMOCTH BCKPHIBAEGMBEIX IIOPOJ.

B mpomecce OypeHus KapIHpOBOYHEIX CKBAKHH OIHCHBAETCH TUApPO-
TeOJIOTHYeCKIil paspes, BeyTCs HAGMIONEHNs 34 IPOABICHNEM BOJE, €€ YPOB-
HeM, TeMIepaTypoi, GUKCHpYOTCH HPOBAIE GYPOBOTO MHCTPYMEHTA, BEIXOJL
rasa M3 CKBAKHH, & TaksKe oTOHpalorcs 00pasmsl IOPOJ M BOJHL JJIA aHAa-
JU30B.

' locue oBopymoBammsa CKBAMKUHEL A THIPOTrEOJOTHIECKOIO H3YUEHMUS
OPOBOANMTCA KadecTBEHHOe W KOJHMYECTBEHHOE OHPOGOBAHMe BCKPHTHIX BOJO-

HOCHHX ropmaoHToB. Meroguka mogo0HOTO 0mpoGOBAHHA  HMBI0KEHA
B 1. D11

Pewumuble HaGniopgexna

Pemmmurie mabmiofeEnsa npu NPOH3BOJCTBE THIPOTEONOIHIECKOIl CHEMKE
HMEIT HeJbl0 YCTAHOBICHHE OOMHUX 3aKOHOMEPHOCTell H3MeHeHHs pe;RuMa
HO/3eMHBIX BOJ| (YPOBHA, TeMIepaTyphl, fie0uTa, XMMUYECKOTO COCTABA I P.)
BO BpeMeHH B 3aBHCHMOCTH OT BO3JelCTBHA pPasimYHbIX IPHPOJHBIX (aKTO-
poB (KIEMATHYECKHX, IHJIPOJOTHYIECKHX, TeOMOPPOIOrMIeCKHX, TeOIOTHIe-
CKHUX, I'MAPOre0IOrHIecKuX M JIP.) M B Pe3yJabTaTe X03AHCTBeHHOI JIeATe]bHO-
cru venosexa. llpogommurensnocrs pesxuMBRIX HaGTIOTeHmIl ompeenseTcs
ANATEIBHOCTEI0 HPOBEICHUA CBEMOYHBIX paGoT 1 OOGKYHO OIPAHHYHIBAETCS
opauM-AByMsa ropamu. llosTomy mo mXx pesyabraTaM MOKHO TOJYYHTH JIHINL
npefBapuTeIbHble OpecTaBleHUuss 0 pesxnMe, OanxaHce M YCI0BHAX (GopMHPO-
BaHUA HOJI3eMHBIX BOJ M HAMETHTH PE;KAMHYIO CeTh JIIA CTANHOHAPHEX HaGI10-
JleHui,
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Cojiep/kaHie pe/KAMHBIX HAOIIOeHMIT ONpe/leaAeTcas UX IedeBOil Hampa-
‘BIEHHOCTHIO I BUAOM THAporeosormdeckoil cremrn. Hanpumep, npm mposese-
HEH 00meil THPOreoI0rHdecKoil CbeMREHI N3y YaeTcs, IPEeNMYIIeCT BeHHO, DKM
ePBOr0 OT TOBEPXHOCTH BOJAOHOCHOIrO ropusomTa. bonee ciouble 3amadu
CTABATCA Tepejl Pe;KNMHBIMK HAOMIOEHHAMH NPH NPOBEEHNH CIeIHaIbHON
THAPOTeOJOTHICCKONH CheMKH: HM3yTeHHEe PEKEMa HECKOJBKHX BOJIOHOCHBIX
rOpH3OHTOB (B TOM 4HCie M TIYy0OKO 3aJeraomux), UX B3aUMOCBABH MEKLY
c060li W ¢ IOBEPXHOCTHHIME BojamMm u Jp. (cm. raasy V).

Ilo pesymbrataM pesKUMHEIX HCCJHEOBAHHIl COCTABIAKTCA TIOJOBHIe
TaGauipl 1 TpadUKN TAaHHKX HaOII0AeHHIl 10 KaAmnol Haba0aTe abHoil TouKe
3a ypoBHeM, Ne0HTOM, TeMIepaTypoil W XHMUYECKHM COCTABOM IIOJ3€MHBIX
¥ HOBEPXHOCTHHX BOJ, 4 Tak;ke TaOJMI[Bl METeopOJOTHYeCKHX HaOJIi0/(eHmii;
KapTH THAPOM3OTUIC, HWIH Iy0ONH 3ajJeranis IPYHTOBBIX BOJ, Ha OHmpeaepeH-
HEL TepHo; THAPOXHMAYECKHe KapThl HAa XapaKTepHble HePHOJBI rofa ¢ 1o-
Ka30M MEUHEepPalHn3alHd, COHeP;KAHUA OTAeTbHBIX KOMIIOHEHTOB I JIp.

TEO®PH3HYECKHE PAGOTDI

Teom3muecK MM METOJAMHE IIPH THAPOIE0JOT MICKHX HCCIE0BAHNAX U3y~
YaI0TCA reoToTrAYecKie Padpeasl PeYHBIX J[OMHH, CKBA;KAH U PAHOHOB; Pa3pHIB-
HBIe (ICI0KAINIH ¥ 30HH TPeIUHOBATOCTH; TIOJ3eMHBIe KapcToBse OPMEL; OIpe-
MeTATCA HANpaBIEHHS H CKOPOCTH JBHKEHUA HO3EMHBIX BOJI; H3Y9aOTCHA
MHOTOJIETHSA Mep3JioTa, ee MOIIHOCTH, CKBO3HBIE I HECKBOZHBIE TaJIHKN
B 30HE MeP3ILIX IOPOJ, 3JIeKNI MOJ3eMHOTO JIb/ia I Jp. (em. rmasy III).

AapothoTocheMKa W a3poBH3yasbHbie HaGnOpeHHA

AspodoTocheMKa U a9POBH3YATbHEE HAONOIEHNsI IPUMeHAITCA A Kap-
THPOBAHHA TPYHTOBBIX BOJ M (PH3HKO-Te0JOrMUECKUX ABJIeHHIl. YKasaHHBIe
METOJEl MO3BOJAKT 3HAYATENHHO COKPATHTh 00BeM JPYTHX BHLOB IIOJEBHIX
Wccaef0OBAHMI (Opesae BCero MapmpPYTHHIX), NOBRICHTh IPOH3BOJUTENb-
HOCTH B padoTe, Goxee TOTHO 3aHKCHPOBATEL OYEePTAHUA M3YIaeMBIX 00BEKTOB
H UX IIPOCTPAHCTBEHHHE M3MEHCHHA.

B macrosmee BpeMa HpH POM3BOJCTBE IIOJEBHX pafoT IPHMEHIIOTCH
aapooTOCHEMKA ¥ a3pPOBH3YaJIbHBIEC HAOIIOEHI.

Pazmmuaror 7Ba Bmaa aspoQoTOCHEMKH: NePCHeKTHBHY, MIN KOCYIO,
¢cheMKy M ILIaHOBoe aspodororpaduposamme. IlepcmexrmsHas aapodoro-
CBEMKA IIPOBOJUTCHA IO OIPENeNeHHBIM YIVIOM K TOPH30HTY Il H3YyUeHNA
ocofeHHEOCTEIl TUIMYHLX JaHAMA(QTOB, YIAcTKOB PA3TPYsKH HMOJ3EMHBIX BOJ,
pe3yIBTaTOR JIeATENBHOCTH (M3MKO-TEONOTHYECKUX ABICHMI, B30H TeKTOHH-
qecknx Hapymenmit m ap. llepcuexTuBHBe CHUMKH OOHYHO BBIIOJHAIOTCH
Py9HBIME (POTOKAMEPAME CAMHMH HCCJIEA0BATeNAMH IPH A9POBU3YaTBHBIX 110~
merax. Ilmamosoe aspodororpadupoBaHme HCIONB3YETCA JJIA THIPOTE0N0-
rAYECKOTO KapTHPOBAHUA BCeil TEPPHTOPHH CHEMKH WM OT[EJIBHBIX ee y4acT-
KOB ¢ XapakTepHHM jadgmadrom, Hamfolee THOHYHBIMH THIPOre0oruve-
CKHMU YCIOBHAMY,

PexoMeHyeTcAa CIeyomee COOTHOIEHMe Mely MacmrabaMm Tujipo-
reoJIOTHIeCKAX CBeMOK M a3DPOOTOCHAMKOB.

MacmraGsl rmporeogornueckunx Macmrabbl aspodoTOCHEMKORB

CBEMOK

1 : 1 000 000 1 : 50 000—1 : 60 000
1 : 500 000 1: 40000

1: 200000 1:25000—1:30000
1: 100000 1:17 000—1 : 25 000
1 : 50 000 1:10 000—1 : 17 000
1:25000 1:10 000

1:10000 m xpyuHee 1:5000
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Onmaxo ceyer yanTeiBaTh, 9T0 NPH ChEMEe B TrOPHOCKIAMIATHIX 00Jac—
TAX, B pailoHAX CO CIOKHBIMA THAPOTEOTOTHICCKIMH YCIOBHAMIE HCTIONb3YIOTCH
aspodorocHEMEN GojTee KPymHOTO MaciuTaba, ueMm B paiioHaXx ¢ IIOJOIUM 3aje--
TaHHeM HOPOJ, MPOCTHIMH TI'HAPOTeOJOTHICCKUMH YCJIOBHSMIE.

Jaa mpaBmibHON MHTEPHpeTanmm JaHHbX a3podoTOCHEEMEN HE00X0TNMO
IIpOBe/ieHNe HABEMHBIX NCCHE[I0BAHMIl, NENBI0 KOTODHX ABAAETCA pacIrng-
POBKa pasinyHBIX KOHTYPOB Ha (OTOCHHMKAX, yCTAHOBIEGHHE CBABH IPYHTO-
BEIX BOJ ¢ pelxbe)oM, PACTHTEIBHOCTHIO, HOUBAMY, BEIABICHIE WHIHKATOPOB
TPYHTOBHIX BOJ I MX (oTorpaduuecknx sTanonos. OCHOBHEIME BHIAMIN HA3EM-
HBIX HCCHOIOBAHMII ABIAOTCA MapmIpyTHHe HaGmaiofenus, GypeHue u TUpO-
reolormieckoe ONpoOOBAHHE CKBAKHH.

Impporeomormueckoe jemmppuposanme mpejpcTaBafer coboi CIIOKHY IO
3ajjady, TaK KaK OHO OXBATHBAET KOMIUICKC IPU3HAKOB: TONOrpadUuecKuX,
THAPOJIOTHYECKHX, TEOJOTHIeCKUX, Te000TaAHMYECKHX, TeOKPHOJOTHIECKHX
u CcoOCTBEHHO THAPOreoJormdecknx. OGmacTm Pasrpy3Ku HOA3EMHBIX BOI
UKCHDYIOTCA 1O HCTOYHHKAM, TPaBePTHHAM, HAJIEAM BHATHTEIBHOTO pas-
Mépa, OINIBIBHHAM, OIOJ3HAM. YUYAacTKH Pa3BATHA TPYHTOBHRIX BOJ (zacTo mx
Hersy6oKOro 3aderanus) ycTaHABINBAKIOTCHA MO PACIPOCTPAHEHUIO OIpesieaeH-
HEIX COOOIIECTB pacTHTeJBHOCTH (rMPOMHANKATOPOB), ONpeIeMeHHEX THIOB
0B (CONOHYAKOB, OOJOTHHIX M Ap.), BHIX0JaM Ha IOBEPXHOCTH BOZOIPOHMIA e~
MBEIX HOPOJ, HO BEIENICHNI0 XapaKTepHHIX THIOB Japgmadra (JeIHHKOBOrO,
RapcToBOTO, TEPMOKAPCTOBOTO, KOHYCOB BHHOCA H Jp.), IO HEKOTOPHIM THIPO-
re0JIOTHIeCKHM NpH3HAKAM H T. 1.

AdpoBHayaibHEe HaGMIOMEHHA NPUMEHAIOTCH THOO0 OpPHA PEKOTHOCI[HPO-
BOYHHIX HCCIeOBAHHAX, JAu00 IpH ¢heMKAaX PasiMuHOrO MacmTaba (0coGeHHO
CPEelIHeT0 M MEJKOT0) Il KOPPeKTHPOBKM Ha3eMHHX HaGIoIeHmii. Aspo-
BU3yaJbHEIe HAOMTIONEHHA BeIYTCA ¢ CAMOJETOB, JETAIIHX €O CKOPOCTHIO
100—160 rx/u.

JIuTeIBHOCTE a9POBH3YANBLHOTO IOJETA HE J0J7KHA IpeBHOIATE 3 4.
B JIeHb ¢ TeM, 9To0H He ocjaaleBana 0CTPOTA 3PUTENBLHOTO BOCHPHATHA MCCTe-
Aosarens. Pesynbrarsl asposmsyaabHHX HaGmiogenmit ofopMIsIOTCH B BHJIE
3ammcedl B J{HEBHHKe, KapT-dCKH30B, DHCYHKOB, CXeM, NepPCICKTHBHBIX
CHHUMEKOB.

NABOPATOPHBIE PABOTHI

HeroTopsie Bujs aGopaTopHHIX HCCASI0BAHNN BHIIOTHAIOTCS B nponecce:
BeJIeHHA MOJIeBBIX PafoT Kak HEMOCPeJCTBEHHO B MOJEBOH 06CTaHOBKe, Tak
u Ha Gase maprmm. Ux sajaveii sBasercsa ycranobaeHme (U3MYECKAX CBONCTB
I XHMHYECKOT0 C€OCTaBa BOJ, MHUHEPATOTHIECKOTO M IDAHYIOMETPHIECKOTO
coCTaBa, a TaKiKe HEKOTOPHIX QU3MYECKHX M BOAHHEIX CBOICTB IOPOJ. DTH JaH-
HBIe IOBBOJIAIOT (0JIee LeJeyCTPeMIeHHO BECTH THPOIe0IOTHILCKYIO CBEMKY
U NpeBapUTeNbHO OIEHATH ee MPAKTHYCCKHe Pe3yIbTATH B IPONECCe BBIIOJ-
HeHHs NOJeBRIX HccaegoBanmii. OObeM maGopaTopuBX paGor ompejensercs
3ajlavaMu IIOTeBHIX MCCAeJ0BAHM M OCHANEHHOCTLIO NAPTHH JaG0paTopHBIM
obopynoBanmeM.

B zaxmodenme onmcaHEA MeTOJIOB HCCIe0OBAHUIL, OPHMEHAEMBIX [pn
TH/IPOTEONOTHYECKOH cheMKe, He0XOIHMO 3aMeTHTH, UYTO MOCHACHHAS MOKET
HMeTHb Psifi ocobeHHOCTEH, ONpemeqAeMBIX JaH{IIAQTHEIMA o THPOTE0JI0TH-
YeCKHMH YCAOBHAME DailOHOB M HasHAa4YeHUeM CcheMKH. Tak, HaIlpHMep,
ChEMKA B TyHApe Oy/eT OTIHYATECA OT CHeMKH B TAE;KHHIX, CTEIHEHX, ooxy-
OyCTHHHBIX M OYCTBIHHBIX pailoHAX ¥ pafioHAX MHOTOJIETHell Mep3IOoTH;
CheMKa JIIA BOJOCHAG/KEHHA OT CBeMKH, IDOBOJAUMOIl IpPHU H3YICHHH Me-
CTOPOX/IHMIT II0Je3HBIX MCKOMAeMEIX, THAPOTeXHAIECKOM CTPOHTENLCTBE
uT. X
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§ 4. MeTonuKka cocTaBneHus
rHAPOreosioOrHYecKUX Kapt

Ilo peaynpraram rmaporeosormyeckoii creMrm, 06pabOTKH (POHIOBEIX
1 JINTEPAaTYypPHHX MaTepHaiOB COCTABIAKNTCA TI'HAPOTEONOTHYCCKHE KapPTHL.
Hocnepume nenarca [3aitmes, 1961; Jlanre, 1939 u mp.l:

1) mo cremenn 0GOCHOBAHHOCTH (AKTHIECKHM MATEPHATIOM — HA KOH[H-
IHOHHEBE H HeKOH{UNUOHHEe. HopMur i TpeGoBammsa K KOHAUIMOHHHM Kap-
TaM YKas3hBalOTCA B CHEMUAIBLHEIX HHCTPYKIHAX;

2) mo macmraby — ma Kaprei-wiass (1 : 25 000 n Kpynmee), meTanbHEe
(1 : 50000 — 1 : 100 000), oGaopmsie (1 : 200 000 m Memxbue);

J) U0 HAa3HAYEHWIO H COJIP/KAHMI0 — Ha 0o0mue [ MOMHOH XaparTepu-
CTHRM 00mMUX TI'HIPOTeOTOTHUECKHX YCJIOBHH TePPUTOPHH I HA CHEI[HAJBHBE
JULA  pellieHHA KaKoli-mubo yaKoii, IpeABapuUTeNIBHO IOCTABIEHHON meper
uccieioBaTeNeM sajfaun (BofocHaOyKeHHe HOCeIKa, PYAHHKA, OpOIIeHHe 3e-
MeJIBHOTO MacCHBa, IHAPOXNMHYECKHE MOMCKH IO0JE3HOTO HCKOIIAeMOro);

4) mo cmocoby rpadEIecKOro OQYOPMIEHHT KapPT — HA COBMEIIEHHBIE W
pacunenennsie. Ha coBMemenHHX Kaprax mokasmBaerca cpasy mo 9—10 rma-
pOTeoJOTHIeCKUX BJIEMEHTOB IHPH IOMOIIM CIUIOINHOI I[BETHOH B3aKpacKkH,
4epPHOr0 Kpamna, H30JIMHMI PA3HBIX IIBETOB H TOJMIMHGI, I{BETHOH INTPHXOBKIH,
OT/IEJIBHBIX 3HAYKOB PasdHOl QOPMBI, BEIMIMHE M I{BETA, KAPHHIX JHHMH pas-
HOTO IBeTa, Hudp u GyKBeHHEIX HHICKCOB pasHoro pasmepa n nsera. Ha pac-
Y4IeHEHHBIX KapTax HAHOCHTCA KaKoH-JIHO0 OMH THIPOre0JOTHYecKHIT die-
ment. [lis XapakrepucTmkm 00mMX TIHAPOTEONOrMYCCKMX YCIOBHIA HE0GXO0-
JUM KOMINIEKC PAaCYIeHeHHEX I'IIPOTe0I0THIeCKUX KapT, HaKIAEBAOIIHXCSI
n JOMONHAIIMNX IPYr JApyra.

Ha ofmux rugporeosorngecknx KapTax COBMEIIEHHOrO THIA MACIITA-
o 1:1000000—1:500000, 1:200000—1:100000 corxacuo
MeTo[HIecKuM yKaszanuaM, paspaboramnsm BCETHMHI'EO, tpeGyerca moka-
3BIBATH CJENYION(HE IaHHBIE.

1. Ilo mmomaanm — pacmpocTpaHeHHe BOJOHOCHHX TOPH30HTOB (KOMILIEK-
COB) H BOJIONPOHHMIAEMbIX, HO 0e3BOJHKIX HOPOJ] ¢ YKazaHHeM BO3pacTa
nzobpaskaemnx tonm. [lokaswiBaTCs COOTBeTCTBEHHO IBETOM M IBETHOIR
rOpPU3OHTANBHOM MITPUXOBKOM.

2. Ilo mnomapm — MEHepAaTM3ALMIO INOJ3eMHEIX BOJ[ JJsA IEPBOLO OT
NOBePXHOCTH BeMIH KapTHPYeMOTO BOJOHOCHOTO TOPH3OHTA (KOMILIeKca).
Mzobpamaerca kpamoMm B caegyiomux rpagammax: go 0,1 2/a; 0,1—0,5 2/a;
0,5—1,0 2/a; 1—3 2/a; 3—5 e/a; 5—T 2lu; T—10 2/a; 10—15 2/a; 15—30 2/4;
30—50 2/a m Gomee 50 2/4. Ecam mo Mumepanmsammm BOXH MOKHO BEIIETHTH
HECKOJIBbKO KPYHOHBEIX YYacTKOB, TO 9TH YUACTKHM Pa3eldAI0TCs M30IHHHAME
.MIIHepﬂ.TII/I3aILHH.

3. B ToYRax — BOJONYHKTH (HCTOUHHMKH, CKBA;KUHEI, KOJOJIEL M Ip.).
Hugppamu y 3HaYKa BOJAONYHKTA YKasHBAIOT ero HoMep, AeGur (4/cex), Bemm-
YHHA HOHUKeHHA Y CKBAKHH (M), IIyGHHA 710 BOJK y CKBAKHH, KOJO/IEB (),
MHHEPATH3AIIA BOJBL, & HH/JEKCAMH — BOBDPACT BOAOBMEMAIMHKX IIOPOJL.
I{BeToM BHYTpH 3HaYKa HOKA3HIBAETCH XMMHUECKHil COCTAB BOJ.

4. JlupuaMA — rpaHMIE PACHpPOCTPAHEHHsA BOJOHOCHHX TOPH3OHTOB, 3a-
Jeramux HHMEe MNePBOr0 OT NOBEePXHOCTH TOPU3OHTA, THAPOMBOTUICH
TPYHTOBOTO BOJOHOCHOTO IOPH30HTA.

5. CrperkaMu — HaIpaBICHNUE [BUKeHHA IMOA3eMHBIX BOJ.

HKpome yrasammoii Harpyskm Ha IHAPOreoJOrHYeCKHMe KapTH, COCTABIie-
mete o Merojnke BCEI'MHI'EO, MoryT HnaBOCHTBCS II0MA/ M PACIPOCT paHeHI
TAJIHKOB, MHOTOJETHeH Mep3IOoTH, YYacTKH IPOABICHHA KapcTa, ONOJI3Hei
I pyraX (PH3HKO-Te0JOrHYecKUX ABICHMI, JUHZE UPECHHX BOJ, BEPXOBOAKA
1 HEKOTOpHIe IPYTHE HJIEMEeHTH,



Rapra compoBosaercs ruaporeoIOrHIeCKHMI PaspesaMm, HA KOTOPHIX
JOJKHEL OTPAsKAThCA Ie0JI0rNYeckoe CTPOeHNe HAa INIyOHHY, IHTOIOTHIYECKITil
€OCTAB BOJOHOCHEIX TOPM3OHTOB (KOMILIEKCOB), (aluaabHbe H3MeHeHIa, BOI0-
YHOPHBIE TOJNIM, YPOBHH 3aJeTaHHA I BeJIIAHA HANOPOB BOJOHOCHHX TOpPH-
30HTOB (KOMIIIEKCOB), MUHEDAIM3ALIA U eOuT.

[ToMumo ruApOrecJOrudecKoii KapThl, 00A3aTEdLHO COCTABIACMOJ IO
MeTO/IHKe, YKA3aHHOIl BHIIIe, K OTYETY IO THAPOreOJOTHIECKON C'HEMKE MOTYT
HOpecTaBIATHCA KaPTH PA3HO0OPA3HOTO COiePsKAHMA: TIYOUH 3aJerafnsa MoJ-
38MHBIX BOJ, ILE30HM3OTHIC, PECYPCOB IOA3EMHBIX BOJ, BOA0OOHIBLHOCTH,
THPOXMMHAYECKAsT KAapTa CIeIHATLHOT0 HasHaueHus. MeTomuka cocTaBieHms
9THX KAPT Pa3padaTHBAETCA CAMHME aBTODAMIL.

IIpn cocraBmenmmn rugporeomormueckoit wapret CCCP  macmrada
1 : 2 500 000 mcmoab3oBagachk Apyras MeTOJAHKA. JTa Kapra ABIAETCH 0630p-
HOIl @ mpejHasHAYEHA 1A XaPAKTEPHCTHKE 00X 3aKOHOMEPHOCTEH pacmpo-
CTpaHeHHdA, KOJIMIECTBA M INIYOWHBL 3aJeraHmsa MOJA3eMHBIX BOJ, CTeIeHH
IX MAHePAIH3AINN M XUMIYECKOTO COCTaBa.

IIpnmepoM 0G30pHEX CHEMHANTH3MPOBAHHEX I'HAPOrEOJIOTHICCKMX KapT
MOJKeT Cay:KuThH ruapoxmMmdeckas kapra CCCP macmraga 1 : 5 000 000 (pe-
marrop M. K. 3aiines, BCET'EM, 1957 r.). Ha aroit kapre mokasamnl cie-
AVIONIHe JaHHEIE.

1. Ilo nmomanm (mBeroM) — rHAPOXHUMHYECKNE 30HE M mosca. [mapo-
XUMUYecKasd 30HA — OHTO YacTh Te0JOTHISCKOTO Paspesa, COJepsKAmMAs BOJEL
ompejienenHOl Mumepammzamguu. JoHa A — mo 1 2/s, soma B — 1—10 2/a,
sona B — 10—50 e/x, soma I' — Gomee 50 2/z, zoma Il — mecTprie mo MmHe-
panmzamuu. [mapoxmMudeckuii mosc — 9T0 YYACTOK JHTOCHEpH, XapakTe-
pu3ylomuiicss ompejeJeHHON CMeHOIl I'HPOXHMHYECKUX 30H B BepPTHKAJIBHOM
paspese. Buiensiiorcsa cieayioiue OCHOBHBG THAPOXHMHYECKHE MOSCA, CO-
CTOAITNE U3 OXHOH rumapoxmMmdeckoii 30u6 (A, b m p.), m3 AByX rugpoxmmu-
geckux 30 (AB, BB, BA u np.), m3 rpex rugpoxummdeckux sou (ABB. ABA
| 1p.), n3 gerspex rugpoxumudecknx 3080 (ABBI', ABBB mw ap.) ur. 1.

2. Ilo mromamn (MTPAEXOBKOIT) — OPHEHTHPOBOTHAA IyOHIIA pacIpocTpa-
HeHUA MOJ3EMHBIX BOJ, MPHUTOJHBIX [T BOJOCHAGKEHHA (¢ MuHepAXH3aIHeil
mo 1 2/la nas yBrasHeHHHX o0xacTell M X0 3 2/4 MIA 3acyULTHBHX obiaacreii).

3. Mo mumomamm (3HauKaMu) — paiioHE IIMPOKOTO PACIPOCTPAHEHUS
METAHOBHIX IOJ3eMHBIX BOJ, [EePCHEKTMBHHX [0 TrasoTHIPOXHMUIECKIM
DOKAa3aTexsAM B OTHOIICHHH He(PTerasoHOCHOCTH.

4. Ilo mromann (3HaukaMu) — pailoHEL PACHPOCTPAHEHHA IIO/I3eMHBIX BOJ
¢ MOBHIIEHHBIM COAEP/RAHNEM TAKHX CHeMUPUISCKIX KOMIOHEHTOB KAk Opo,
KaJjmii, itox, 6op, cepoBOAOPOL.

5. B Touyrax — TepMajabHEIE I MHHepaJbHBEIE HUCTOTHHKH.

6. B Toukax — MOIHOCTH YCTAHOBIEHHBIX THIPOXHMHYECKHX BOH.

7. JlunmaMu — 0KHAS TPAHHIA DPACIPOCTpAeriisi MHOTOJIeTHeH Meps-
JOTHI, H30JMHHEN MAaKCHMAJLHON TiIy0HHLI 3ajIerafis MOpPOj, ¢ TeMIepaTypoil
0F s B0

K ruppoxuMmudeckoil Kapre IpPHIOKeH THAPOXHMHYECKHil paspes depes
Beio Teppuropmio CCCP mpmvepro B NIMPOTHOM HANPABIHHH.

Merogura cocTaBIGHHS CHEMHATBHEIX TIHIPOTEONOTHYECKIX KAapT Cpefi-
HEero I KpyHmHOTO MacmrafoB oIpefeldeTca Ipe;Kae BCero TeM, Kakoe cojep-
JKAHMe B HEX BRIAJEIBaeTcd H KAaKoe IleeBoe HazHAYeHHe OHH IIMeIoT.
IMockoabKy cofep:kaHue CHelHaJu3NpPOBAHHBX KapT BechMa pasHO0OpasHO,
eNMHAS METOAUMKa uUX cocTaBiaenmsa orcyrcersyer. [Ipm cocrasmemmm ormx
KaprT HeoOXOINMO CJef0BaTh OCHOBHOMY IpaBHIY — IBeTHOIl 3aKpacKoil
HOKA3BIBAIOTCSA IMaBHBE rHaporeorormueckue sinemenrs. [locaegosarensuocTs
NpUMEHeH A JPYIAX 3HAKOB BEIOMpAETCs ¢ yIeTOM HATIAXHOCTH M300pasKeHIA
IHIPOTEOJIOIHYCCKHX JAHHBIX, CTEIeHN HX BajKRHOCTH W Ha3HAYeHHd KapTHL.



METOAWKA ONMUCAHHWA BOJAONYHKTOB Ll k8. R
W TMAPOTEQJIOTHHECKHE HABJIHOAEHHUA Il

B CKBAXHHAX, LWYP®AX, KONOALAX

¥ NOASEMHbIX BbIPABOTKAX

Tupporeomormyeckne HaOIIONEHNA IO PABIHIHEIM BOJOIYHKTaM IIPOBO-
JTATCA ¢ MEABI0 AeTATHHOTO M3YUeHNA YVCIOBHI 3ajeraHns, MONIHOCTH, THpa-
BIHYECKOTO PERIMA, YCIOBHIL NNTAHNA M PasTPY3KH BOILOHOCHBIX TOPH30HTOB,
Hpome TOro, oHmM mOMOTalT YCTAaHOBHTL XapaKTep B3aHMOCBA3H MEKAY OT-
JMeJLHBEIMI BOIMOHOCHEIMH TOPU3OHTAME I HOI3EMHBEIX BOJ ¢ HOBEPXHOCTHBIMH,
PesKIM MOJ3eMHBIX BOJ M CBfA3b €r0 ¢ MEeTe0POJOrnIecCKuME (AKTOPaMH.

IIpi BejleHun TrOpHEIX PpaboT THAPOreoJoTHYeCKWe HaOI0IeHHs Heo0-
XOJMMBL JII5i OIEHKH BOJZ00OHIBHOCTH TOPHBIX HOPOJ M pasdpaboTKI MepOoIpus-
it mo Gopele ¢ MOI3eMHBIMI BOJAMA.

Tmpporeonornueckne HAOIIOfEHHA HPOBOJATCHA IO HCTOYHHKAM, KOJIOM-
1AM, CKBa;KHHAM PAa3IHIHOTO HAZHAYEHMs, MypdaM ¥ NOL3eMHBIM BHIPadOT-

‘KaMm. Meropuka, 066eM B TOYHOCTH HADIIOMEHNIT ONMPeIeIAI0TCa TPeO0OBAHNAMH,

npeabsaABIAeMBEIMI K N3YVYeHHI0 IMOJA3€MHBIX BOJ Ha [HaHHOM dTale HX HCCJIeT0-
BaHHA.

§ 1. OnHcanHe BOAONYHKTOB

Ilpm maydennmm m ommcawmu BOJAONYHKTOB (HCTOYHMKA, CKBAKIHEL, KO-

‘momua, mypda mT. 1) AOJARHLL OBITE OCBEILeHEI CIeY 0IHe OCHOBHBIE BOIIPOCHL.

1. Teorpaduueckoe MMONOFKEHIE BOJXONYHKTOB (MCTOYHHRA, CHBAJKIHEL,
Komomana, mypda u T. [I.).

2. Oporpaduaeckne yCaoBHs MecTa PACHOJOMKEHNA BOJONMYHKTA, 0THOCH-
TeJbHAs BBICOTA HAJ MeRCHHBIM YpPOBHEM O HMKalmero BOMOTOKA MJIM BOJ0oeMa
(peru, osepa, mpyjga u T. II.), IHOM OadKm, oBpara, GoioTa.

3. AbGcomoTHas BECOTA BOJONYHKTA; OIpeleldseTcs OHA HHBEINPOBKOI
npu noMom fapoMerpa-aHepOnaa WM NPUOIHKEeHHO H0 IO PU30HTAIAM KpPyI-
HOMACIITa0HOH KapTH.

4. Jlia BOJOIYHKTOB, PACIOMOMKEHHEIX HA CKIOHE WIH Y IOJXHOMKHSA €ro,
HEeOOXOIUMO OTMeYaTh SKCHO3NINI0 CKIOHA. JT0 ocobenHo BaskHO Aus Boc-
rounoit Cubupm um [laapmero Bocrtoka, rme opHeHTHPOBKA CKIOHA CYIOe-
CTBEHHO BJIMAeT HAa pasBHTHE MHOTOJEeTHEeI Mep3J0THL.

Bospaer, cocraB, cTemeHb BEIBETPEIOCTH U TPEIUHOBATOCTH, YCIOBHA
3allerafus NOPOJBI, W3 KOTOPOH MOCTYMaeT BOA, MHTAMAN BOJOIYHKT.

6. YemoBua mocTymiaeHus BOJABL B BOMOIYHKTH II0 KOHTAKTY Pa3jINYHBIX
nopoj, U3 TpemuH 0 IUIOCKOCTAM HAIIACTOBAHMA, U3 TpeImHH OTAeJbHOCTH,
TEKTOHHYECKHX TPEeI[UH, W3 KaBepHLI, Nemepbl, KAapPCTOBEIX IyCTOT N
7. m. Ilpm arom caemyer oTMeuaTh OPHEHTHPOBRY M XaparTep TPEMHH, KaHA-
JOB H T. O., U3 KOTOPHIX IOCTyNaeT BOjA. ;
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7. Heobxomumo, 0 BO3BMOKHOCTH, OIIPeIeNTh 1e0UT BOZONYHKTA. JeonT
HCTOYHUKA MOJKHO 3aMEPHTH 0OBEMHEIM CII0COGOM IPH IOMOIM IIONJIABKA HIH
HOepeHOCHOi BOJOCIMBHON pPAMBI, a KOJOAUA M CKBAKHUEE — IPH TOMOILH
npodHoil orkaukm (cM. riasy III). Ecam mpomsBecTH OTKAYRY HEBO3MOIKHO,
CllellyeT COCTABHTH XOTA OB ODHEHTHPOBOYHOE IpejcTaBlIeHme o aefuTe KO-
JOJINAa WIM CKBAaRUHBL HA OCHOBAHHH ONPOCA MECTHBIX JKATENel, HOJb3y-
IOIUXCA BOMOM M3 KOTOMAIA WM CKBAJKIHEL.

8. (Dmsmueckme cBoiCTBA BOAN N3 BOJONYHKTA (TeMmepaTypa, BKYC,
3amax, IIBeT, HPO3PATHOCTB).

9. U3 BOJONMYHKTOB, OTAMYATOMUXCA KAKHME-THOO 0COGEHHOCTAMM,
4 TaKKe M3 HAMOOJee THIMIHHIX BOJOMYHKTOB CIeyeT 0To0parh MpoOB BOJEL
A XuMHYecKoro amaiamsa. Ecam B mecre BHXoma HMcTouUHMKAa Habmromaercs
HajeT B BHJE TBEPAOTO 0OCAJIKA, BEIOABIIEr0 W3 BOJH HCTOYHHKA, HeoOXONHMO
B3ATH Mpo0y 3TOTO OCAIKa JUIA XUMIYeCKOTO aHAJIN3A.

10. Pesxmm Bogmomymkra (0 ONPOCHHIM JAHAHM HIH IO HOBTODHEIM Ha-
GIiofeHmAM).

11. Jlna warmx memeil mcmoap3yercs Boja BOJONYHKTA; XapakTep Kall-
TaKHOTO yCTPOIicTBA.

12. Cremenn ypoGcTBa HOABE3AHEIX HyTell K BOTOMYHKTY.

13. Jlasn BOJONYHKTOB, pPacHONO;KEHHHX B OGTACTH pPacHpOCTPAHEHMS
MHOTOJIETHEIl Mep3IoThl, HeOoGXOMHMO ONpPEeNeNHTh, ¢ KAKEMM BOJAMH CBA3AH
BOZIONYHKT (HAJIMEP3IOTHHIMHE, MeRMED3IOTHEIMHA, TOIMEP3TOTHEIMIE).

4. llpu onHCaHWH HCTOYHMKOB ¥ HerTYGOKHX KOJOMIEB M CKBAYKHH
HeOOXOMMO TO BOBMOKHOCTH BEIICHHTL (IPEHMYIIECTBOHHO IIO ONpPOCHEIM
JIAHHEIM), IIepeCHIXaeT JIM BOJOIYHKT B JeTHee BPeMs, IepeMepaaer MU 3uMOil
I B KaKHe IIPOMEKYTKH BpPEMEHH 5TO HABIIOTAETCA.

15. Ilpn obcregoBaHMM YUacTKOB, MOKPHTHX TOpQAHHKAMHE, a TaKIKe
HOMMEeHHBIX YacTell CyXuX JOJMHH Heo0X0uM0 06paTHTs BHUMAHHE HA HAJMUHEe
TaK HA3BIBAEMBIX «OKOH» BOABl. OHU OGHYHO ABIAIOTCA HOHE30METPAMH IOJi-
3eMHON BOJH, DHKRCHPYS YpOBeHBb ee 3ameramnd. yieaaTeJbHO, IO BO3MOMK-
HOCTH, OTpefesuTh abCONITHYH BHICOTY YPOBHA BOAH B OKHAX, 3aMepuTh
TeMIeparypy ¥ OXapakTepHs3oBaTh Npounme (HINKO-XHMHYECKHE CBOMCTBA
BOJIBI, TAK Ke KAK ¥ IpH 06ciefoBaHAE OOHYHBIX BOJOILYHKTOB.

16. Ilpm oGciemoBanum KOMOANEB M CKBAKHH HEOOXOJNMO YKAZHIBATH
rayOuny (10 iHa, IO BOJEL, CTOJO BOME), ONMCATH Te0JOTHYECKHIl (THTOIOTT-
9eCKMil) pazpes, BCKPHITHIL KOJOJIEM WM CKBA;KHHOM, ONICATH BOLOIOIBEM-
HEIE yCTPOMCTBA, a TaKiKe CHCTEMY KpPeIUIeHHS KOJOANA MJIH CKBAMKUHEBL
BREIAACHUTL BO3MOJKHYI0 MaKCHMAJIBHYI IIPOM3BOJUTEABHOCTH BOMOMYHKTA.

17. BuiacHurs, mo BoszMo;kHOCTH, rTy0OHEY HOSBIEHHA BOAE OpPH TPO-
XO0JIKe KOJOIIA WM CKBAJKITHEL.

18. llpn ommcamum HMCTOYHMKOB HEOGXOJMMO, KPOME BEHIIICIepPednciIeH-
HOTO, OTMETHTHh XapaKTep BEIXOJA BOJH (COOKOHHOe HCTEUeHHE B BHJIE HHCXO-
HAAMEAX CTPYil, rPAQOHOB, KOJIUYECTBO KOHIEHTPUPOBAHAKX BEIX0J0B-TOI0BOK,
PACCeAHHBIH INIACTOBEIA BRIXOJ M T. II.), a TAK/Ke ONACATL (OPMY M pasMepsl
POJHHKOBOH BODOHKH H XapaKrep KaOTasKHOTO YCTPOMCTBA HPH HAJHINH
mOCJIeTHETO.

19. llpu maydeHHmN KApPU30B ciaeyeT TpPOBeCTH JOIOJHATENBLHO Cie-
Ayiomue HaOIIONeHnA:

a) 3aMepuTH JINHY H CeYeHNe J[PeHARHON rajJepeH, yRasaTh JINHY BOJO-
3abopHOil m BOMOOTBOXHOI wacTeii. OxapaKTepH30BaTh JOCTYIHOCTH TajJepem
IS 0CMOTPA;

6) obcmeoBaTh M ONmECATH COCTOSHEME KPEITOHMIl NOPTAIBHON wacTd
I B0f03a00PHOIL;

B) ompejeauTs He0uT rajepe:m mim coGpaTh mMelommecs 00 3TOM CcBeje-
HHA;
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I) ONpefeTNTs M HAHCCTH HA KapTy MeCTO BEIXOJA Tajepen Ha JHEBHY IO
HOBEPXHOCTE WM MecTa BO03al0pHEIX KOJOANEB Yy TeX KAPH30B, rajxepen
KOTOPHIX HE BBIXOJAT HA JHEBHYI0O HOBEPXHOCTE;

J) BAPACOBATL CXEMY DACHOJNOREHIs CMOTPOBHX KOJONIEB W OIMCATDH
KaIpiil W3 HuX;

€) COCTABUTH TEOJOrO-THTOIOTHUECKHIT DPA3Pe3, BCKPHITHE KOMOIIaME
H rajepeeil, HOKa3aB. Ha HeM MOI[HOCTL BOJOHOCHOTO TOPHBOHTA ¥ FilyGHEE
BAJI0KEHNA B HEM Tajepem.

20. Ilpm rmgporeosormgeckom 00CIeloBAHMA IMAaXT W PYAHAKOB, HUMe-
IOMUXCs B pailOHe, HEOGXOAMMO, MO BO3MOKHOCTH, IO YIHTD CBeOHISA, Hepe-:
THCICHHBIe HUFKe, IyTeM HEemOCPeICTBeHHOTO 06CaeloBaus MAXT W PYHIKOB
uiy nyTeM c60pa JAHHHIX M3 (DOHAOBHIX MATepPHATOB, XPAHAMMXCHA B IIAXTO-
YOpaBIeHnAX H APYIEX OpPrauu3aimax: =

a) reorpajuueckoe IOIOKEHHE, Ha3BAHIe MAXTOYOpPaBIeHNA, KaKoe
H0JIe3HOE MCKOIIAeMoe paspabaTHBaeTcs;

0) OCHOBHEIE 0COGEHHOCTH TeOJOTHH MECTOPOIKICHAA;

B) o0mee ommcanme IOPHEIX BHPaloTOK (MX riyOuHA, cedeHme, Kpemie-
HHE, ILUIAH DACIOJNOKeHHA BePTHKAILHHEX, TOPH3OHTANBHEIX N HAKIOHHBIX
BEIPa0OTOK);

I) JATONOTHIECKUII PAa3pes IO CTBONLY M KBEDILIATAM C XapaKTePHCTHKOH
BO/IOHOCHBIX TOPH3OHTOB, C YKasaHHEM BHIXOJ0B BOMIE, OGBOIHEHHHIX 30H,
B0H JIpoOJIEHHA MOPOL;

/) M3MeHeHHe XapaKTepa H CTEIeHH TPeN[WHOBATOCTH IODOJ IO Mepe
yrayOaeaus BHpPaGOTOK W MBMEHEHHs IPHTOKA BOAH B BHPAGOTKH B CBA3H
C 9THM; :

€) 3 KaKUX FOPHBOHTOB, CBHT, TEKTOHMICCKUX HADYMICHMIT, TPOINH MK
AL HOCTYTaeT BOJA B BRIPAGOTKHE M B KAKOM KOJIMYECTBE;

K) CYMMapHBI HPUTOK BOJAB B INAXTy (PY[HAK) M M3MEHEHHe ero o
BpeMeHaM Trofa; ‘

3) mabmiofamocs au KaTacTpomaeckoe Gosee WIN MeHee Pe3KOe YBeImTe-
HHe NPHTOKOB BOJIEI B BHIDAOOTKM, HAa KaKHX IIyOMHAX, U3 KaKHX HOPON, -
00 KaknM NpHIMHAM; OBICTPOTAa cpaGoTKH YBeIWYEHHOrO0 NPHTOKA;

1) BIUAHAe IMAXT (PYAHMKOB) HA PERHM M BOJOOOMINE KOIOINEB, CKBa=
#HHUH, myppoB, TPYNOB M APYTAX BOXOIMYHKTOB, pPACIOJIOReHHHX BOIH3M
or maxTel. [Ipu aT0M HEOGXOUMO OTMETHTE PACCTOAHIE MEKIY BOOIYHKTAMHA
H DIAXTHBIME BEPAGOTKAaMM, YTO HO3BOJIHUT ONPEJEANTH PasMEepHl JelpeccuoH-
HOIl BOPOHKH, CO3JAHHON NIAXTHEIM BOJOOTJINBOM.

K) (uamuecKme W XHMUYECKHE CBOMCTBA TOJ3eMHHX BOJ W3 OTIGABHEIX
BOJIOHOCHEIX TOPH30HTOB, TEKTOHHYECKUX HADYIIEHHI, TPeIHH, KAI ¥ KOH-
TAKTOB IOPOJ|, BCKPHITHIX IMAXTHRIMH (DYAHHYHBIMHA) BHPAaOOTKAMU;

J) CymecTBYIONHe Ha MAXTaX (PYQHHMKAX) CIOCOOB OrpasKIeHHs BEIpa-
G0TOK OT BOKL I MX BPEKTHBHOCTS (IEPEMBIYKI, BOAOHENPOHHIAEMA Kpens),
a TakyKke pasnHYAbEe [IpeHa;kHee ycTpolicTBa (IIOBEePXHOCTHHI [IpeHas,
CKBO3HEIE W 3a0uBHEe (GmreTpe u T. I.). Jlas mocaenHux chenyer ykasaTs
BpeMs COOPY:KeHIs, KOHCTPYKIHIO, IPOM3BOJUTENBHOCTH, DPEKAM pabOTH
1 3QeKTHBHOCTE;

M) IpefmosiaraeMas 00JacTh HHTAHHSA BOJOHOCHEX TODH3OHTOB, 00BOJ-
HAOINUX BRpaGoTKH;

H) HCHOJB3YIOTCA JIH, HA KAKHe HYMIH M B KAaKOM KOJHIECTBE MAXTHEE
(pyREEIHEIE) BOAHL. '

0) BOMOOOGHMIBHOCTH MECTOpOsKAeHHsA (kospduumument BomoOGWIBHOCTH,
OPUTOK BOABI Ha 1 M? BCKPHITOH mOBEPXHOCTH). t

21. llps maydYeHHH [eHCTBYIOMEX BOZ03a00POB JREIATENBHO cOGPATH
CBeJIeHUs [IA OCBEHmeHHA XOTA O B CAMHIX OOMEX 9eprax CAeLYION[HX BO-
IpOCOB:
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a) 3a cYeT KAKMX BOZOHMCTOUHUKOB IMPOMCXOIAT BOAOCHAGREHH® MECTHOTO
HaceJeHHA W NPOMBIJIEHHBIX NPeJUPHATHII, B KaKOM KOJHYCCTBE M KAKNM
CcHOcob0M;

6) xapakrep BoZ03aGOpPOB UM MX pacCIOIOKeHHe;

B) KAuecTBO WCIOJBL3YeMOH BOJLL W XapaKTep HPHMEHAEMHIX CIHOCOGOB
10 ee yIydImeHHI;

I) OPOM3BOMHUTENBHOCTH CYNECTBYIONMAX BO03a60POB, CPOK X jeHcTBHA
H PeIKHM.

22. Hpu ommcammm Gomor u 3aBomOveHHOCTEH HEOGXOTUMO BHIACHHUTH
XapakTep MX MHTaHUA (IOA3eMHEIe BOJBI, aTMOC(EpHEE OCAJKM, HOBEPXHOCT-
HEIe BOJ[OEMEI).

DopMbl yUETHEIX KapTOueK HCTOYHHKOB, KOXOANeB, mMypdoB m Gyposex
CKBAXUH IPHBEJCHB B HmepBoM usjaun CHpaBOUYHOrO PYKOBOACTBA THApPO-
reomora [1959].

§ 2. Tupporeonoruyeckue HaGnwaeHHA
B CKBaX(HHax, wypdax, Konopuax
H noasemMHbIX BbipaboTkax

Habniopenua B cKBaMHUHaX

I'mpporeonormueckme HAGIOCHNA B CKBasKUHAX COCTOAT W3 HAGIIOMCHIMIT
B mpornecce GYpeHHA CKBaKMH PAasiUTHOTO HABHAUECHHS, CTAIMOHAPHBIX [IH-
TeJbHHX HaONIOeHnll B CHENMaibHO 000pYAOBAHENX PE/KAMHBIX CKBAMKHHAX
¥ HaOmofleHuil B ONBITHHX ¥ HaOMIOMATENBHBIX CKBAKHHAX IIpH TIpPOBeleHuN
ONBITHRIX THAPOTEOJOTHYECKHX padoT — HANWBOB, OTKAYEK, HATIHETAHIIL.

B pesxuMHBIX CKBayKMHAX THAPOreONOrmYecKme HaGI0meHms IIPOBOATCH
€ Iebi0 M3YYeHHA Pe;KIMa MOJA3eMHBIX BOJ PABIMYHEIX BOJOHOCHEIX TOPH30H-
TOB — HM3MEHEHNA BO BPeMEHH KOJUYECTBEHHBIX M KAYECTBEHHBIX XapaKTepH-
cruk. Ilpm orom Bemyrcs maGaofenus 3a yposmen, TeMIepaTypoi, XHMIYe-
CKHEM COCTABOM HOABEMHBIX BOJ (cM. raasy V).

B oumTHEX u HaGa0aTeNbHBIX CKBA;KMHAX BeJYTCH B OCHOBHOM HAGIIO-
fleHUsA 33 IUHAMIYECKHM yDOBHEM TOJ[3eMHBIX BOJ, a 1O IeHTPAJLHBIM CKBa-
JKHHAM — 3a Me0nToM.

Ilomyrro mpomssomsaTes 0T60p mMpPod BOAH HA XHMUUCCKHI AHANNZ W
HaOMIOMleHNA 3a TeMIepaTypoil MOABeMHBIX BOA (cM. riaBy III).

B naunoii rraBe ocHOBHOe BHEMAaHIE yIeIsIeTCs OMHCAHMIIO THAPOTEOI0T H-
UecKUX HaluiofleHHil B mpomecce OypeHms CKBa/KUH, a Takke HaGXi0eHmil
B KOIOjAUaxX, mypax H HOA3eMHBIX BHPaOOTKAX.

B mpomecce Oypenmsa ckBasKun HeoGXOIUMO BecTH HaOIIOMeHnsa 3a JINUTO-
JTOTHIECKIM COCTABOM M TPEMUHOBATOCTHIO MOPOJ, TOJ0KeHNEeM YPOBHA BOJIHL,
HDOIJIOMIEHNeM IPOMBIBOYHON AUAKOCTH, CAMOM3JINBOM BOJB U3 CKBAJKIHLL I
BHICOTOI (pOHTaHA, TeMIepaTypoil Bojisl, mpoBagaMu GYpOBOTO HHCTPYMEHTA,
Brixoztom kepra. [lo oxorwannm Gypennsa us cKBaRUH OTGHPAIOTCH TPOGHL BOJIBL
¥ rasa Uid XHMHIECKOTO aHaJm3a.

Habmonenns sa JIHTOMOrMYECKUM COCTABOM, NOPHCTOCTBIO II TPEM[HHO-
BATOCTLIO MOPOJ, BCKPHIBAEMBIX CKBa;KMHOH, HO3BOJAIT OPHEHTHPOBOTHO
CY[UTh O CTENeHH BOMONPOHHUIAEMOCTH TOPOJ] I AT BO3MOKHOCTH YCTAHO-
BHTEH INIyOMHY 3a7eTaHiA W MOIHOCTH BOAOHOCHBIX TOPH30HTOB. IIpm Gypermn
curomBeM 3a0oeM GoibImoe sHAYeHHE NPHOGpPETaloT HAOTIONEHUS 3a CKO-
POCTBI0 H PERUMOM OypeHus; JMTOJTOTHYCCKUI COCTAB IOPOJ, M3YYAaeTCH II0
nuIaMy.

Habmogenna 3a ypoBHEM BOJEL B HpOHEcCe NPOXOLKH CKBA/KHHBL I
YCTaHOBHBIINMCS YPOBHEM MAOT BO3MOKHOCTL YCTAHOBHTL TIYyOUHY Bale-
TaHUA BOZOHOCHOTO TOPH3OHTA H €ro TujapaBimdecKmii pe;kuM. [oryOmma 3a-
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JIeTaHUSA YPOBHA BOJLL B CKBAJKHHE OIPENENSCTCH ¢ MOMONILI0 CIEHaJbHHX
THAPOTe0JIOTHIeCKIX OPHGOPOB OT 3aHUBEANPOBAHHON Touku (cm. raasy XII).
Ilpn mabmiofeHun 3a ypoBHEM BOJBI B CKBA;KEHAX CJEIYeT pasinuaTh
royOuAy TOABIEHHs BOJB B CKBajkUHe (COKPAMMEHHO — IOABIEHUE BOJIH)
I YCTAaHOBHBIIMIICH YDPOBEHb ee, TaK HABBIBAGMEIH CTATHYECKHM yPOBEHB.
ITpu Gypennu Ges DpPOMBIBKHM OlpejieseHne INIyOUHb MOABICHAA M ycTa-
HOBUBIIETOCA YPOBHA He BEIBBIBAET OCOOBIX 3aTpyIHEHHI.

[Ipu GypeHmm ¢ IPOMBIBKOII BCKPHITHE BOJOHOCHOTO TOPH3OHTA OIpefe-
JAAIOT KOCBEHHBIM IyTeM HAa OCHOBAHWYM HAONIOJeHUIl 34 BEIXOJOM H IIOTEpAMH
MPOMBIBOYHOM srugrocty. lIpu Gypenunm ¢ NPOMBIBKO BOJOI BCKPEITHE BOJO-
HOCHOTO TOPH30HTA MOMKET OBITH HKCHPOBAHO IO YBEIHYCHHIO MOTIOIMEHIS
NPOMBIBOYHEIX BOJ I100 mOXHOMY ux morsiomenunio. HKpome Toro, mpomsoiiger
peskoe M3MeHeHIe YPOBHA BOJAB B CKBajKuHe, HAOGIIOJaeMOe BO BpeMs mepe-
PHIBOB B OypeHum.

YKasagHBIe ABIEHHS MOTYT TaK/Ke CBHJETENBCTBOBATH 00 yBeJIHYOHAH
BOJIONPOHNIIAEMOCTH Yy K€ BCKDHITOI0 CKBajKUHOI BOJOHOCHOTO TOPHIOHTA
WIK O BCKPBITHE CYXUX HOPOJ ¢ GOXBIION BOIONPOHMI[AEMOCTEIO.

B mocmemmem caydae mociie HpeKpameHHs HOJAYM HPOMBIBOTHOH BOJIBL
B CKBajKHHY OCTAaBIIafgcA B Hell BOJIa YXOMHUT B CyXHWe BOILONPOHMIAEMEIE IIO-
POl ¥ CKBa)RKUHA ocymaercA mo aabosi, Henm ke yBeawdeHme IMOTIOIMEHAA
IIPOMEIBOYHEIX BOJl IJIH MOJHOE X HOTIOMmeHne Ipu OYypeHHH BHI3BAHO IIOBHI-
HIeHHEM BOJOMPOHUIAEMOCTH IOPOJ Yike BCKPHITOTO BOJOHOCHOTO TOPH30HTA,
TO TIOCIe IPEeKPAIleHHA II0/[aYl IPOMBIBOYHOH BOJBI B CKBAajKUHY YPOBEHb
BOJEl B HEH ycTaHaBIHBAGTCA HA OIpeeleHHOH ray0mHe, COOTBETCTBYIOMEil
CTaTHYecKOMY YPOBHIO BOJOHOCHOTO ropmaonTa. B ciaywae poGaBienus (mo-
JHBAHMA) BOJB B CKBRJKMHY YDOBEHb BOAH B Hell CHEHMKAETCH [0 TJIyOWHBHI,
COOTBETCTBYIOMEll CTaTHYeCKOMY YDOBHIO BOJOHOCHOTO TOPH3OHTA, a4 B CIy-
qae OTKAYKM BOJBI M3 CKBAKUHBL OH IOBEINIAETCSH JI0 TOHM 3Ke IyOWHEL.

B mpomecce Gypenna cKBajKMHBL YPOBEHD BOJHL CIAEAYeT 3aMepATH He Me-
Hee OJIHOTO (o Tpex) paza B CMEHY, B 3aBHCHUMOCTM OT CKOPOCTH HPOXOJKH
1 ROINYecTBA HOLBEMOB OypoBOTO cHapsjia. BypoBoil cHapsax Bo BpeMs 3aMepa
00A3aTeNBHO OJeH OBITH M3BIEUEH W3 CKBAKHHHEL. B IeasaX sKOHOMHH Bpe-
MeHH THIPOTEOJ0THYeCKHe HAOMIOeHHA NPUYPOIMBAIOT K MONBEMY CHAPIIA
JUIA M3BJeYeHUA KepHAa M K JAPYTHM IepephBaM B OypeHHH.

IIpumerenne ramEECTOr0 pacTBopa NpH OypeHuH CHHKAET BOXOIPOHU-
HaeMOCTh HOPOJ BOKPYT CKBaJKIHEL, 9T0 HEOOXOQMMO YUHTHIBATHL IpPH IPOBe-
JleHHH THApOTeoJormiecKuX Halbarofenuwit u wuccaegoBamumii. llpu BexpaTHE
H IPOXOJKe BOAOHOCHEIX HODPOJ IIpH TakoM cmocobe OypeHus HeoOXOAHMO
OpPOU3BOAUTH HAOMIOMeHNsT 32 YPOBHEM INIMHHUCTOTO PAcTBOpA, Kak mpu Oype-
HHEH ¢ IPOMEIBKOM Bojloif; HaOIIOeHNA 3a (U3NYECKHMH CBOHCTBAME TJMHA-
CTOTO pacTBOpA (YAeJbHHIH Bec, BABKOCTH), KOTOpBIE H3MEHFAIOTCH (yMeHbIIA-
10TCH) TPU BCEPHITHH BOJOHOCHOTO TOPH30HTA; XHMUYECKNE AHAJIH3E BOTHBEIX
BEITS7KEK M3 INIMHICTOrO PAcTBOPA; HIEKTPOKAPOTAK M HAOMIOeHue 3a TeMIe-
PaTypoil KHJKOCTH B CKBaj;KUHE.

Xopolo mHTepIpeTHpyeMbie PesyabTaThl JaioT HAOJIONeHUs 32 YPOBHEM
JRHIKOCTH B CKBAajKuHE W 3a ee (U3MUYECKUMHU CBOHCTBAME JMIIL IIPH IIPO-
X0jlKke BOAOOOWIBLHBEIX HMOPOJ, € BOJAaMu, OONANAIOM[AMYE BHAYNTETHHBIM Ha-
nopom. IIpm aTom B crBaskuEe mpoucxonauT pazfaBieHne IITHHACTOTO PACTBOPA
TO/I3€MHOM BOJIOI 1 3aMeTHOE M3MeHeHHe eT0 ((M3MIeCKNX CBOUCTB.

Pesyanrrarsr mabmiogenuit 3a JHTOTOTNICCKIM COCTABOM IOPOJ, YPOBHEM
TIPOMBIBOYHOI JKETKOCTH 1 ee U3HYECKUMU CBOICTBAMU 38 HOCATCA B CHEIUAT b-
Heie sRypuansl. llo oxomdammm Oypenms HeoGXO[HMO IpOBecTH HAOIIOICHHA
38 BOCCTAHOBJICHHEM YPOBHS BOJEL B CKBajyKUHE.

HaOnopenns sa TeMuepaTypoil B CKBajKMHAX IHPOBOJATCA B IpoIecce
OypeHHs, HO IIABHBIM 00pasoM IOC/e OKOHYAHHA OypeHHs CKBa;KUHEI, KOTAA
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depes HeKOTOpOoe BpeMsA BOCCTAHOBHTCH HAPYIIeHHHIH GypeHHeM TeILIOBOMH pe-
JKMM TOPHHEX Tmopoj m moxsemuuix Boj. Ha sr10 obcroArenncTrBo caemyer ob-
parTuTh ocofGeHHOE BHEMAHHE LDH IeOTePMHYeCKHX HAOMOJCHHSAX B pailoHAX
PA3BHTHS MHOTOJeTHell Mepanorsl. TeMmmeparypa mojseMHBIX BOJ H HOPOJ H3-
MepACTCS ¢ MOMOMBIO JEHUBHX IHIPOTe0JIOrHTECKHX, DICKTPHIECCKHX TepMO-
METPOB W JpPyTrux HOpuHOopoB, IOAPOOHOe ONMCAHNE KOTOPHX NIPHBOJIHTCSH
B raase XII.

Temmeparypusie HaOMIOAEHNA, HPOBOAHMEE B Xome OypeHHA CKBAjKUH,
[a0T BOBMOKHOCTL HO TeMlleparype BRIXOJSINEH NPOMBIBOYHOH JRUIKOCTH
cyauTh 0 raybune 3aleraHEAA BCKDEIBAEMOr0 BOJOHOCHOro ropusoHTa. Moment
BCKPBITHs BOJKOHOCHOTO TOPHB30HTA OTMEYAETCS TeM OTIETIHBEe, IeM OO0JbLIIe
pPAasHOCTH TeMOePATYP IPOMHEIBOYHON ;RETKOCTH W IO3EMHO BOMEL.

JlanHable pe;KUMHBIX TeOTEePMUYECKHX HAOMWOIeHNl MCHOAB3YIOTCH [T
nocTpocHuA TPagHKOB 3aBHCHMOCTH TeMIEPAaTYPEL 0T BPeMEHH U U3MEHEHH:
TeMOEepaTypH ¢ IIyGHHOIL.

B paiiome pacopocTpaHeHHWA MHOTOJeTHeH MepSIOTH 3TH rpaduym
HO3BOIAKT CYAHTH 0 MOIIHOCTH MEpP3JILIX II0POJK.

Ilpm Oypenum B KapOOHATHRIX M THHCOHOCHBIX HOpOJax (M3BECTHSIK,
MpaMop, [0JOMUT, THIC) CAeyeT 06pamaTs 0cOGEHHOe BHUMAHME HA IPOBAIEL
6yposoro uacrpyverta. OHE 0GyCIOBIeHHE HAJIHIHEM B YKA3aHHEX HIOPOAAX
KapCTOBEIX IIYCTOT, MMEWINHX (OILIIOe 3HAYEHHE AT BOJOHOCHOCTH HOPO.
Rasxporit cnygaii nposaia HHCTPYMEHTA cjefyeT (PHKCHpPOBATH B CMEHHOM pa-
mopre H B OypOBOM KypHAJE, Ifie JOJeH OHThH YKazal HATePBAJ, B KOTOPOM
obHapy: KeHa KaperoBas MOJ0CTh.

HapcroBere mycToTHl OGHIMHO COfepsKaT BOAY; 9YACTO OHE BEIOOIHEHE
TIAAHACTEIMA WK [OecYaHbBIMM HPOJAYKTAMM pPaspymeHuss TOPHBIX HOpPO.
Takme «oycroTH) TaKsKe MOJUKHB OBITH 3aQHUKCHPOBAHK W 3amepensl. Llpm
IepecedeH KapPCTOBBIX IOJOCTEH CHBAMKNMHON 00BUHO HAOAOIAIOTCHA H3Me-
HEHMsI B HOIIONIEHUY NPOMBBOYHEIX BOJ, — IIOTepsI BOIH ¥ Pe3sKOe U3MEeHEHUe
YPOBHA BOAHL B cKBajkmHe. Peaynpratil HaOmioflenmii 3a MOBEeIPHHEM YDPOBHA
BOJH B CKBRJKAHe H HOTepeil IPOMBIBOYHOMN KHKOCTI OTMEHYAI0TCA B Gy POBEIX
SRy pHAIaX.

ITpoBassl MECTPYMEHTAa HMHOrJA HAOMOFATOTCH M B KPENKHX HERADCTY-
PIMUXCA mopojax IPH HAJUMYMHA KPYIHBIX 3UAIOMKAX TpeluH B HUX. qac:ro
TaK@e TPEeN(iHE OHBAKT 3a00/JHEHH NecYaHO-TJIHHHCTHIM MAaTepPHAIOM.

IlogoGaEle TpemuHEHN OKAazHBAKT (OJDLINOE BINAHmE Ha BOSOHMPOMIIA-
eMOCTh TMOPOM; WX TaKKe TIHATEABHO CJAeAyeT JOKYMeHTHPOBATH, OTMedYast
HMHTEpPBaJ, B KOTOPOM BCTpeYeHA TpEIIHHA, M XapaKkTep ee 3al0JHCeHHA.

HabaoneHEra 3a BEIXOJOM KepHA IIO3BOIAKT KOCBEHHO OIEHHBATH BOTO-
HOCHOCTH H BOZOIPOHHI[AEMOCTh NPOXOAHMEX Hopoh. T'pemuHoBaTEe HOPOIEL,
Hamomue MeHBIIHI IPOIEHT BEIX0[a KepHA, 0OKYHO G(ojee BOJOIPOHMIAEMEL
H 0oxee BOmOOOHILHEL.

ComocraBienme MPONEHTOB BHIXOJ[A KEPHA IO KayKIOMY HHTEpBaxy Oy-
peHHs ¢ pesyabraTaMm HAOJOIeHHIl 34 YPOBHEM BOJB U HOTEPsMH IPOMEI-
BOYHKEIX BOJ| B CKBA;KHMHC JIaeT BO3MOKHOCTH OIEHHTH BOJOHOCHOCTEH TOTO ILIH
mHOTO cxoA (mHTepBasia). Bech KepH H3 KaKI0I CKBAKUHE CIeAYeT TIATEIBHO
orGupaTs W yrIaguBaTh B Ammku. llo mammmiv madaofeHmit cocTaBIAIOTCA
rpadIKE BEIXONA KepHA B NPONEHTAX II0 WMHTEpPBaJaM IO BCEMY paspesy
CKBaJRHUHEL.

OtGop mpo® BOJHE M3 CKBAKWH HPOH3BOIUTCA NI KadecTBeHHOI XapaKTe-
PHCTHKH HOJ36MHEIX BOJ.

IIpm BekpHTHE BOZOHOCHOTO TOPH30HTA, OJAHOBPEMEHHO ¢ M3MeHEHHEM
TeMIePaTyphsl BRIXOAAMER IIPOMBBOYHON JKHIKOCTI, H3MEHsACTCS 1 ee COCTaB,
9TO MOJKET TAKiKe KOCBEHHO CBUJIETEILCTBOBATL O INy0uHe 3ajeraHus BoOJO-
HOCHOrO ropusonta. MasMenenus B XUMUYCCKOM COCTaBe BEIXOIAINEI0 PacTBOpA
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UPOABIAITCA TeM pesde, TeM Gojee MONHEIL B BOJAOOOHIBHKI BOMOHOCHBLIT
POPHBOHT BCKPHIBAETCA CKBAKMHOM M 1eM 00IBIIe COCTAB €ro BOJ OTIMYAeTCs
OT XAMHWUYECKOTO COCTaBa IPOMEIBOTHOH JRHUKOCTH.

HabaomeHEna 3a M3MeHEHIEM XHMHIECKOTO COCTaBa BEIXOIAINIEH IITPOMEI-
BOYHOI JKHAKOCTH BeAyTcda OOGHYHO [0 KaKkoMy-Iudo ogHomy HauGojee

JIerK0 ONpeJIcaseMOMY KOMIOHEHTY (HaHpHMBp 3 e SOi') AIN [0 YIAedb-
HOMY Becy.

Or6op npo6 BOGHEL IS M3YIeHus HCTHHHOTO XHMITIECKOrO COCTaBa i10f-
3CMHBIX BOJ, IPOM3BOJMTCS IIOCIe OTTAPTHBAHNA WIH OTKAYKM BOJEL M3 CKBA-
SKUHBL 10 ee MoaHoro ocseraennda. OOwYNO 9TO JieraeTcs B mepephine GypeHHs
B CBS3M C BHISCHEHHEM IOJOKeHNs CTATHUIECKOr0 YPOBHA BOJOHOCHOTO TOPH-
30HTA WIN B IPOHecce NpPOBE/eHNs ONHTHHX oTkader. OGmem mpolsl onpeje-
JsAeTes XapaKkTepoM W HazHaueHHeM aHAIH3a.

Ot6op mpob BOAH ¢ 3aJaHHON TIyOMHB NPOM3BOMUTCS C HMOMOINBIO CIIe-
WHATLHHX HpHGOPOB — BojON0cOoB n npoboorGopHmKoB (cm. raasy XII).

B npomecce Gypenns cKBaKHHE HeOOXOIHMO HAGM0ATH 32 BO3MOKHEIME
ra3onposABIeEAAME. Bce TasonpoABIeHAA (CTPYM M My3BIPHKM rasa B HPOMEL-
BOYHOM KIIKOCTH) 0JKHEL 00513aTeIbHO PHKCHPOBATHLCA B Oy pOBOM Ky pHAaIe.
[Ipm cmomrammoM rasoBHjeldeHHEH mpofa rasa orOupaeTcs M3 BEIXOJAIIEH
TPOMBIBOYHON SKUJKOCTH IIPH TIOMONIN CHEIUAJBHOH BODOHKH METOJAOM BhI-
TecHeHHs; Mpofa pacTBOPEHHOTO rasa 0epercA ¢ MOMOILI0 Hpo000TOOPHUKOB
M JerazaropoB pasamumoil komerpyrmum (cM. raasy XII).

Namepenne TemmepaTypsl M CTATHYECKOTO YpPOBHA IOJA3eMHEIX BOJ,
a Tarske orbOop npol BOAEL H rasa HA XUMHYECKHe AHAIHZLI OPOM3BOJIATCS
BO BpeM: ONBITHBIX M HPOGHHX OTHAYEeR.

Ha6nioneHus B nofseMHbIX TOPHbIX BuipafoTkax

B mojseMeX FOPHEX BHpPAaGOTKAX (HKCHDPYIOTCA I OMHCHIBAIOTCH BCe
BOJIONPOABJIGHAA W MPOBOXATCA HaOXIONEHHA 34 YPOBHEM BOJIbI, HPHUTOKOM,
TeMImepaTypoil H XAMUYECKMM COCTABOM BOJHI, a TaKsKe 3a yCTOHIHBOCTBHIO
DOPOJ B KPOBJIE, OYBE W CTEHKAX BEIPAGOTOK.

Habmonenus 3a BoJOOPATOKOM IPOBOAATCHA BO BCeX IMOJTOTOBHMTEJLHEIX
H ouncTHHX Beipaborkax. Ilpm srom neoGxoguMo (QHECHPOBATL, ONUCHIBATH
I KOJMYCCTBEHHO ONEHHMBATHL (M3MepsATh) HOCTYIVIEHHE BOJLI, OTMEYasl MecTa
ee BeIxOofa (3a6oii, KpoBisi, 1H0YBA, CTeHKH BHIPAOOTOK, CHENHAIBHEIC BOJO-
npHeMHBIe KOJTOJIbl, 3a0UBHEE M CKBO3HHE (QUIBTPEH, CIelbie MAXTH, MeYH
PIT T

Tlpn oumcaEm: BOZOUpPOsBAeHHH CIeIyeT OTMEYaTh Xapakrrep H YCIOBHA
BEIXOJIa BOJH B TOPHBIE BEpaOOTKH — Kamess (JacThlil, pegruii), cocpesoToyeH-
HEle HHECXOJANIUNC cTPyH, rpu(OHH, HOBHIICHHAA BIaKHOCTL IODOJA u T. J.
Kpome Toro, yKassBaercs OPOJOIAKHTEILHOCTD HX JeHCTBI.

Oco60 oTMeYalTCA MPUTOKNM BOJEL U3 IOBePXHOCTHRIX BOJXOTOKOB M BOJO-
©MOB, HpODHIBE e W3 BOJIOHOCHBIX TOPH3OHTOB M CTAPHIX 3a06POLICHHBIX
BHPabOTOK.

Ilpm mocTymiennu BOJE U3 CTAPHIX TOPHBIX BHPaGOTOK Ccaejlyer 0TMEedaTh,
73 Kakoil BEPa0OTKN MOCTYHmAeT BOJA M KAKHM CIOCOGOM peryiampyercs ee mo-
crymnenne B BeipaGoTkm. Ilpm BEIBOJe BOJH mo TpyOam €epes HpefoXpanm-
TEeIBHEI MeJIHK He00XO[HMO HM3MEPATh Ae6HT M jaBjeHHe BOAE HDPH BHIXOJE
B [OefCTBYIOMAC BHIPAOOTKIL.

Ocobo caeayer BecTnm HAOMIONENWA 3a NPOPHBAMH INIRBYHOB, OIpese-
JNAf TNPUYMHB HX BO3HHKHOBEHHs; [IaBaTh KOJIMYECTBEHHYIO OLEHRY OTHX
ABICHUA W PEKOMEHIAIIMM 110 JMKBUIANWE 1 mpepynpe:menmio mx. Heobxo-
JMMO BeCTH TIIATEJLHY0 JOKYMEHTAHI) HPOPHBOB INIHIBYHOB ¢ HaHeceHHeM
0UaroB MPOPHEIBA HA IOTOPMBOHTHEIE KapTHL,
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IIpr mocrynmmeHNE BOAH M3 OYMCTHOTO IMPOCTPAHCTBA YCTAHABIUBAIOTCH
BeIMINHA BOJONPHTOKA, IIOMAL BEPAG0OTaHHOr0 MPOCTPAHCTBA C YKA3aHMeM
creneHu oOpyIIeHUsI KPOBIU.

IIpn momgpaborke ropHHIMEH BHpPaGOTKAME MOBEPXHOCTHHIX BOJOTOKOB
M BOJOEMOB OTMEYATOTCS TIYOMHA TPOXOMMIEHHA BHPAGOTOK LOJ HUX JIHOM,
JUTOJOIMYECKUI COCTAB IOPOJ, PA3JeTAONIX BHPAGOTKE I HOBEPXHOCTHHIC
BOMOTOKHM, XapaKrep OCefaHus IOPOJ KPOBIM M cHCTeMa OGpYIIeHWs, BpeMms
ODOCTYILJIEHHs BOJABL M3 NOBEPDXHOCTHBIX BOJOTOKOB @HmOCIe IIOABAaJKHM JiaB,
XapaKTep H AWHAMHUKA DOCTYIVIeHHA HOBePXHOCTHRIX BOJ B TODHEE BHIpa-
DOTKH.

JaMepsl IPUTOKOB BOJBL B TOPHBEIE BBIPAOOTKHM IPOH3BOAATCH 0OBEMITEIM
cmocofoM (IO BpeMeHH 3aIOJIHEHIA MePHOTO COCY/a), BOJOCHMBAMIL, yCTAaHO-
BICHHBIMHE B CHeI[HATBHHX JOTKAX, BOTOCTHBAMHE, CHAOKEHHBIMH CAMOTTACIIAMI
nebnrorpadamu, BOAOHNPUEMHBIMI 3yMO(paMi M KOJOAMAMH € HOCTELyIONei
OTKA4KOil Bojbl Hacocamu. Habmogenus sa npuTOKOM BOJBE B 3a60AX BHIpaHo-
TOK JIOJKHEL COIIPOBOYRIATHCHA ONHCAHHEM CTEHeHH TPEHMHOBATOCTH BOIO-
HOCHBIX TOPOT.

ITpn BerpoiTHE 3a60AME 30H TERTOHMYECKHX AH3HIOHKTUBHBIX HapyIICTILi
caenyer IIOI[pOﬁHO 3aJJOKYMCHTHPOBATL B ONUCATH WX, BEIACHHB IIPH 3TOM poJib
TaKUX HAPYIMEHUI B 00BOJHEHUN BHIPAGOTOK H YCTOMYHBOCTH TOPHBIX TOPOT,
B HHX.

O6ugnit IPUTOK BOAHL B IMAXTY JOJKEH GATAHCHPOBATHCH € CYMMOIl H3MeE-
PACMBIX IPHUTOKOB 1O OTAEJLHBIM 3&60HM H ydJacTHaM IIaxT.

Ounpejenenue 00ero NpUTOKA BOJBL B LIAXTY MOKHO TPOM3BOINTL pPas-
JIUYHHIME cIocofaMu: 1) Io IpOH3BOSUTEIBLHOCTH HACOCHBIX YCTAHOBOK; 2) 1o
BOIOMEPY HA HATHETATEALHOM TPyGompoBoje; J3) OTKAYKOW BOIE U3 00IIEro
BOJOCOOPHMKA; 4) 10 BOCCTAHOBIEHHI0 YPOBHS B IIAXTHOM BOXOcHOpPHUKE;
9) mpu MOMOIM BOJOCIHBA.

B mopsemumx BripaGoTkax, KpoMe HAOMIOAEHMH 32 BOJOIPOABICHIIMIT,
HCKJINYUTEILHO GONBIToe 3HAYeHHEe HMEIOT HHKeHePHO-Ie0JorHdeckue HalIo-
pnennsa. Ilenrpo nmx aApasgeTcda maydenme yCTOHUHBOCTH TOPO, BCKPHBAEMBIX
TOPHEIMI BHPA0OTKAME I PaspaboTKI MEPONPHATHIL 110 TPEIyIpesKIeHITio
pasamunbix jedopmanuii w Beidopa Hambomee IPHEKTHBHOTO W IKOHOMHYU-
HOTO BHJA KpeILieHHuH.

[aa ornenkn yeToifiMMBOCTH MOPOJ KPOBIH W HOYBL HEOOXOIUMEL TaHHUEIC:

1) o ¢mamKo-MexaEWYECKUX CBOMCTBAX MOPOJ] KPOBAM M IOYBEL IJTACTA
IoJae3noro HCROmaeMoro, mux neTporpad)}mem{OM coCTaBe, JHTOJOTUYCCKRUX
0CODEHHOCTAX, YCTONIUBOCTH U MOBEJeHNN B BEPAOOTKE, MOIIHOCTH BOJOYIIOP-
HOTO TIacTa, THAPOCTATHYECKOM JaBIeHHT;

2) 00 umamMenenuy GU3MUECKUX CBOMCTB OPHEIX HOPOJ M XHMUYECKOTO CO-
CTaBa IOJI3EMHBIX BOJI B IIpOoIecce IRCIIyaTamuu BHDBGOTEH;

3) 0 MeTomax MOCAJKN KPOBIH U XapaxKTepe OcefaHmsd;

4) 0 IPOPEIBAX IOJ3EMHEIX BOJ.

Bo Bcex ropHO-sKCIIyaTalHOHHEX BHPAGOTRAX HEOOXOJHMO BeCTH
HaOmMofeAna 3a JeQOopMANMAME KpeIUIeHusd, HN3y4YeHme KDOBJIN M TOYBHL,
BBIBAJIAMH IIOPOJA H CABHREHHMECM TOPHBIX HOPOJ] IIPH OABAJIKE JIaB.

ITpu porymenTammy BeexX dTUX ABIEHUII cieyer BecTm Hogpo0HOe ommca-
HHe XapakTepa u pasMepoB nedopmanmii, CKOPOCTH HX pA3BUTHA H, IO
BO3MOSKHOCTH, yCTAHABANBATL HPHINHEL BOSHUKHOBEHUA.

Jlarrenne B KpoBide BHPaGOTOK BEBHBAET IPOTHOB 1 IIYYeHHE IOPOJ,
KPOBIH, IOABIEHNE M PA3BHTHE TpPEI[UH, BRIOAJeHHe KycKOB mopog. Taxme
ABIEHUA CIeJyeT MOAPOOHO ONHMCHBATH, 3APHCOBHIBATL H HAHOCUTEH Ha ITAHBI.
Cieyer mpm 3T0M HOIPOOHO 0XapaKTePH30BATH COCTOSHHE HOPOJ KPOBIH,
WX BIQJKHOCTD, HAJIHIAE PABINYHHX BOJTOMPOABIEHHN (Kames, CTPyHKH H
T. IL.), pasMepsl, GopMy H HampaBleHue AedopPMAIHOHHLIX TEOIUH,
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Ilpn m3yvyeHHME TOYBH BHPAGOTKH MeTaTbHO XapaKTePH3YIOTCH JHTOIO-
IIYeCKHH COCTAB W MOIMHOCTD CAATAOIUX ee¢ MOPO; YCTAHABIHBAETCA THIPO-
cTaTHMYecKoe JIaBIeHne Ha IO0YBY ITacTa IOJE3HOTO MCKOMAeMOro; mOIpo0HO
OMACBIBATOTCHA BBIXOJIBI BOIBI B IIO4YBE Bmpaﬁm‘m{; oTMeYaercda Haamdue Malio-
MOIIHBIX IIPOCIOEB JINH3 ¢ HANOPHHMHU moazeMHBME Bogamu. [lyumasi, Boznm-
Kawmiue B I0IBe BHPAGOTOR, RAPTUPYIOTCH, OTMEYAKOTCA BPeMsA HX IIOABIEHH
nocie MPOXONKHM BHPAOOTKH, pasMepsl, (opMma, CTemeHb BIaKHOCTH IIOPOJ,
HAIMYHE TPEIUH M WX PasMeph.

Jlast mayuenusi GuznKO-MeXaHUIECKAX CBOHCTB IOPOJ HOYBHL BRIPADOTOK
HPOBOMMTCH 30HMUPOBOTHOE OGypemme ¢ orGopoM mpob Aas mabopaTopHBIX
necaeoBanmil,. HoamgecTBO CKBayKHH OTPEAEIsCTCH CIORHOCTHIO JTATOJIOTH-
yeckoro paspesa. llocie onpofoBaHNA CKBAMKHHBL JOJKHBL HAJIEFKHO TaMIIO-
HHEPOBATHCA.

Ilpu Befiernu ropHELX paGoT B pailoHAX MHOTOIETHEI MOPBIOTH He0 X0 HMO
BecTH HaOIIO[eHNe 3a TeMIePATYPHEIM PE;KIMOM JICATEIBHOTO CJI0A M MeP3ILIX
HOPOM; U3y9aTh QU3NKO-MeXaHHYeCKHe CBOMCTBA MepaJhiX 1m0poj (rpaHyioMe-
TpUUecKuWit cocraB, o0OBeMHBIH U yIeNbHHIH Bec, JbAUCTOCTh, OTTaHBAHHE,
pasMoKamme).

OcoGeHHO TIATEALHO CIEAYET H3Yy4aTh COCTAB M CTPYRTYPY PHIXJIBIX
OTHO}HBHP{ﬁ, cojgepamux MHOTO HNCHKOIIaeMoro JabJia. OTTaI/IBHHHB TARHUX
NOPOJ MOYKeT MPHBECTH K 00pAa30BAHMIO IUIEIBYHOB.

Ha6nopennss 3a NPUTOKOM, TeMOEpPaTypoidl M YpPOBHEM BOABE B TOPHEHIX
BLIpa0OTKAX JOJKHE NPOBOAHTECS HePHOAMYCCKU (OfHMH pPas B HEAeIl IIH
JlecATh JHei).

XyMudecKnit COCTAB HOA3€MHBIX BOJ NOCTOAHHO JeHCTBYIOIIHX BOMIO-
OpOABICHNI M BOJ, MOCTYHDAIOMHX U3 APeHAXKHEIX YCTPOICTB, mponepAeTcs
2—3 pasa B rog. Habmofesna 3a ycToHUHMBOCTEIO IIOPOJ] B IO3GMHBIX BhI-
paboTKaX TMPOBOAATCH MOCTOSHHO,

llomEER xomMmuexc HaOIOAEHHII KpPOME TOro HPOBOJAHUTCH B CAYUAAX:

1) mepeceuennsa ropHBIMH BeIpa0OTKaMH BOJZOHOCHHIX TODPH30HTOB;

2) mpu BCKPHITUM BaKapCTOBAHHBIX MOPOM, TEKTOHMYCCKUX TPEIINII;

3) ma y4acTKax XapaKTePHHIX CTPYKRTYDPHHIX GopM (Myanji, aHTHKIMHAI eIl
HT);

4) mpM BCKPBITHY KOHTAKTOB PABIMYHBIX IOPOJ, U3MeHEHNH JIHTOJIOLH-
JecKOT0 CcOCTaBa TMOPOJ KPOBIH W IOYBH, CTPYKIVPHEX H3MEHeHHH caMoro
MOJIE3AOT0 MCKOIIAeMOTO;

5) 1upu 06pasoBaHUM IPOPLIBOB BOJL (IUIBIBYHOB) U3 IIOPOJ KPOBIH HIH
OYBH; ‘

6) mpu mocajike KPOBIM;

7) B 30HAX BO3MOJKHOTO BJIMANMA IOBEPXHOCTHBIX BOJ0OEMOB 1I BOJOTOKOB
u BOJIMAH cTAPHIX BHPalOTOK.

Habnionexwua B wypthax W Konoguax

HaGaoperna B 1mypdax NpoRBOAATCSA INIABAEM o00pazoM B IIpolecce
IPOXOJKHE UX M HEKOTOPO® BPEMs IOCIe OROMYAHMSA [ OHpeleJeHls yeTano-
BUBIIEroCs YPOBHA.

Ilpm pwirpe mypdoB Oea KpeImIeHHA B ILIOTHHX YCTOMYMBBRIX TIOPOjax
(BaTyHHBIC CYTIHHEN) IIOABICHHe BOIE MOJKHO HaOJIIOIaTh HEIOCPecTBeHHO
o BHICAYMBaHWIO B cremkax mrypga. Ilpu srom caepyer, ukcupys Bee Bogo-
HposiBlIeHMs, DOKABHBATL HX Ha pasBeprke Mmypda, IoApoOHO OMACHBaA
XapaKTep BHXO07la BOJBL, COCTaB M MOIHOCTH BOTOHOCHEX mopox. [Ipu mpoxoake
mypdoB B TPEIMUHOBATHX HOPOAax (craHmax, caalbX IlecYaHMKax M T. IL)
IpH ONHCAHWH BOJAONPOABICHHI HEOOXOIMMO TIATEAbLHO JOKYMEHTHPOBATH
XapaKTep W CTEIEHD TPeMTHOBATOCTH TOPOJI.
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IIpoxopra nIypdoB ¢ KpelvieHASM OCIO0KEACT HabM0eHIs 3a M0 ABIeHAeM
BONEL B cTeHKaX mypda. I'iyOuna moABIeHHS BOMEL IPH TOM OTMEYAETCH IO
PesKOMY yBeIHTeHHIO BIA;KHOCTH Hopop B 3aboe mypda. llpu Gonpmoit ray-
6meEe mypdoB, KOTrJa HPOXO[KA HX OCYNMIECTBIACTCA B TedeHHEe HECKOIBKHX
AHeH ¢ mepepHrBaMy, Hepel Ha4aloM KaKJol CMEHBI [0 OTKAYKH BONH W3
mypda saMepseTca YpPOBeHb BOJAH B HeM M 3alUChIBaeTcs B sxypHadze. Ilo
OKOHYAHNT TPOXOAKHA HaOTIONeHAA 34 YPOBHEM BOJB B IIypde NPOIOIAaIOTCA
€/REJJHEeBHO 10 NOJH0# cTa0UIN3annyl yPOBHA.

[iTypdE ¢ yeTOHIABHIME CTEHRAMM M 32K POILUICHHLIEC HHOTAA HCIOJIb3YIOTCH
Inis BeJleHNs cTalHOHaPHHX HaOMiofeHuil 3a ypOBHEM, TeMIePaTypoii I XuMu-
YeCKHM COCTaBOM BOJE. J3aMeps YPOBHEH NPOM3BOMATCS OT HOCTOZHHOIM,
HeImoABH/KHOI, 3aHHBEIHDPOBAHHOM TOUKE (pemepa) y ycTha Imypda.

Hpome sabmogenuil 3a BOJOHOCHOCTHIO OPOJ IIPH PHTHe Iy pdoB BegyTes
HaOII0/IeHNA 38 YCTONIABOCT IO HOPOJ B CTEHKAX BHPAOOTHH, H3yIaIoTCA OCHOB-
HEe (HINKO-MeXaHHMUeCKHe CcBoIicTBA mX (rpamyJaoMeTpHYecKMil cocTas,
INIOTHOCTD CIAOKEHNA, 00BeMHNIT W YHIeIBHEA Bec, BIAKHOCTD, KOMCHCTCHITIA
HT.O).

IIpm BemeHmM rEAPOrEONOTNYECKON CHEMKH HAPALY ¢ NPOIAMHE BOJONYHK-
TaMHd, /OKYMEHTHPYIOTCA BCe KOIOANE ¥ II0 HAM IPOMU3BOJAATCA 3aMephl
YPOBHEH I TeMIepaTyphsl BOMIEL.

IIpn onmcasum KOMOANEB BajkHO W0 o0meil reodormdeckoil curyamum,
OIPOCHHIM JaHHBIM WIKH COXPaHMBIIUMCH OTBAJIAM YCTaHOBHTH, KaKOH BOIO-
HOCHEIH TODMBOHT BKCINIYATHPYETCH JITAHHBIM KOJOJIEM, BBIACHHTH PEeREM
ero B ro/loBoM paspese. V3 Koxoames oT6UpaiOTes IPOOK BOMABL Ha X HMITICCIKII
aHAJM3 HOcJe TpeaBapureabHoil oTxaurm. Ha wasxmeiii womopenm, mypd aza-
moIHAeTCA yUeTHasn Kaprouka. llpm BejeHum cranmmoHapHEIX DPe/KAMHRX Ha-
GIIOMEeHHI HeKOTOpPEe KOJXOJUEl BRIKYAIOTCH B CeTh HAOMIOAATeILHHX TOUEK;
3aMepsl YPOBHel BOAR B HAX HaJ0 HPOM3BOMUTH PAHO YTPOM JI0 Hayvajga BOJO-
pasdopa.



THAPOTEONIOTHYECKHE OMBITHBIE PABOTBI T 1 A B A
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A. ONMbITHLIE PASOTHI ANA ONPEQENEHHKA
TWAPCTEONOTMYECKHX MAPAMETPOB

§ 1. Bupb! ruAPOreonornYecKHX onbiTHuiX pabor,
WX 3a0a44, CPABHUTENbHAA OLEHKA
H NPUMEHUMOCTb B PasNUYHbLIX YCNOBUAX

luaporeosorugeckne mccaefoBanus IPH CTPONTETHCTBE MPOMBINLICHHEIX,
TPaIAHCKUX, TEAPOTEXHHYCCKHX COODYReHHH, BOJOCHAGHKEHMH, OCYIICHHM
U OpOIUCHMH 3eMeJlb H T. . NPeJyCcMaTpHBAIOT HPOBEeJeHHEe OMKTHBIX THAPO-
reoJoruvecKux paGoT B PasIHMYHEX N0 rayOmHe ckBaskmHax (me Beime 500—
1000 ) m myphax ¢ meabI0 H3YYEHHA YCAOBUIL 3aJIeTAHNA, POKIMA H B3aHMO-
CBASH BOJOHOCHHIX TOPH30HTOB, KOJHYECTBEHHOH OIEHKH IIPOHUIAEMOCTH
BOJIOBMEIAOMAX TOPOj (OHpejiesicHie THAPOre0JOrHIeCKHX IapaMeTpos)
H KavecTBEHHOH XapaKTePHCTHKH OPUYPOUCHHHIX K HAM IOJ3eMHEIX BOJ.

Onsrrasie paGoTH B 3aBHCHMOCTH OT CXEMBI H DO;KHMA JIBIKEHIS [OI3EM-
HEIX BOJ{, YCIOBHH ILpOBe/leHHA H HasHAYeHHA paboT MmOApa3jedsIoTCsH Ha
HEeCROJIBKO BHJIOB, OCHOBHEI® CBeJCHMS 0 KOTOPHIX HpHBeIneHk B Tadm. [11-A-1.

Ofmasn mponoRATeTBHOCTS PABIMYHEX BHAOB ONHTHHX pafor, ykaszaH-
HasA B rTabamne, paccYmTaHA HCXOMsA U3 TOrO, 9TO OTKAUKH I HarHeTaHHHd,
MCKI09as JJIHTelbHEe (IYHKTH 3 I 4B), ODPOBOAATCA HPH TPEX pasiIHIYHBIX
PeRAMAaxX M COOTBETCTBYIOT B OCHOBHOM paHHbkiM, mpusefennsim B CYCHe
Ha THAPOTeoJormdeckue paborel M jpyrux pykosofcTBax (Cuans-Bexwypun,
1951). Orkaukm W HaTHeTaHHA U3 0E3HANOPHHIX TOPH3OHTOB JOMJKHEL OBITH
Gosee HPOJOIKUTEIHEIME, WeM JIIA HANOPHBIX, TAK 7K€ KaK ONBITH, IPOBOJLH-
Mble IIA PHIXJABIX IMOPOJl €O 3HAYATONBHOH IOPHCTOCTHIO, 00Jee IIPOmOIKH-
TEJIbHEI, YeM JJIA TPeIHHOBATHX, CKBA/KHOCTh KOTODPHX 3HAYATEILHO MEHBIIe
DOPHCTOCTH PHIXJAKX II0POJ.

IockoapKy B HACTOsAMmEe BpeMsi MOJYYeH M NPOBEPeH PAJ 3aBHCHMOCTEIl
JUIA HeYCTAHOBHUBIIETOCS JBHKeHNA IOJBEMHBIX BOJ, 3HAYHTEIBHOE COKPAIe-
HHe IPOXOJIKHUTEIBHOCTH ONUKTOB (UPOGHHX OTKaUeK I HAUHETAHMI) MOsKer
OBITH IOCTUTHYTO 32 CUET MPEKPANMEHUA HX IIPH ABHO HEYCTAHOBMBIICMCS JBH-
skennn (Bepurum, 1962; 'mpuackmit, 1950; Yapunii, 1956; illenkaues, 1959).

3ajjaun ONBITHRIX paboT, CPaBHUTEJNLHAA OLEHKA M NPHMEHHMOCTH HX
B PasiMIHEIX YCJIOBAAX IPECTABIAIOTCH B CIEAYIOIEM BUJE.

1. Omrauku u3 odunounwx ckeaxcun. HamGomee pacnpocTpaneHHBIM
BHJIOM OTBITHBIX IHIPOTE0JOrMICCKEX pafoT IPH HCCHAELOBAHUNX, IIPOBO{HMBIX
€ IeIbI0 BRIABICHUS PABIHTHBIX I1aPAMETPOB, ABIAIOTCA OTKAUKI M3 OJHHOY-
HBIX ckBazkud mwin mypdos. Ilorpemnocrn B onpejenennn pacueTHHX mapa-
METPOB OPH 9THX padoTax 3aBHCAT B IePBYI0 oUepe/inh oT foiee HuaKoil (pexe —
Gomee BEICOKOII) IPOHMIIAEMOCTH IOPOJ, OKPY:/KAaONHX BOAOUPHEMHYIO YaCTh
CKBajyKMHEL WK Inypda, 970 MOBHIMAET BXOJHEE CONPOTHBICHHA W IOTEPH Ha-
nopa. YKasaHHOe MOKeT GHITh BH3BAHO HEPANMOHAALHHEIM BHIOOPOM THIA
¢uabrpa wim ero 3acopeHmeM (eM. raaBy X), KoabMaTaimueii mopog npm Gype-
Hun (cm. raapy 1X) m HefocTaTo9HO HPOAONIKHTENBHOM MpejBapHTeJabLHOI
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Tabauya 1[T-A-1

OcHOBHBIE BHJIBI ONBITHBIX THAPOreJIOrH4eCcEux pﬂﬁOT

B ITpumepnas
DILIBL TPOJAORI-
= OIBITILIX YeaoBua npoBefilenuA Cxema 1 pesKNM JIBUFKeHIsI fe.rinocrrh Hasnaenme paGor
HIX B
- pador pabor NOJI3eMHT 071 e
2 B CyTKax
1 Orraukn |a) M3 oauHounnx ckpaskun | [L1ocko-pafmnalibHOe, CXO/A- Or 1 10 7 VYeraHnosienne sasuenMocTH @ oT § M gyp., He
npobHH e nia mypdos nreecs, pesxuM HeycTaHo- 04eHb TOYHOe onpenenenne KoM m Kg. Opnm-
BUBIAACA eHTHPOBOYHO MOJKeT OBITH ompefenen R H BechbMa
OpPHEeHTHPOBOYHO 1 He Beerga ROGOHITERTH!
11630 POBOJHOCTH @ M YPOBHENPOBOZHOCTH dy
6) Kycrosuie To e Or 2 1o 10 | Bosee Touroe ompenenenne KoM u Kgp, a Takme
R. Moryr OBITH HA/[@KHO OLpPEJCTICHE @ HIN 4y W
BXOJiuEe morepu Hamopa Ak, a ramime Road.
JelicTBUTeNbHOI cKopocT K
2 Otkauxn |a) Us ommmovnnx cxpamun |To ke, HO pemmM Oamsok | OT 6 1o 24 | To sKe, wr0 npm npoGHBX OTKAYKAX H3 OIMHOU-
P
OMHBITHE® nian urypdos K yCTaHOBUBIIEMYCH HHX CKBa’KIH
6) Kycrosnie To sxe Or 9 ;o 30 | To sxe, uro y npobnwix orkauexk, no KgM, K¢ u
R paccunTHBAlOTCA M0 yPAaBHEHHAM YCTAHOBHB-
OIerocs JIBW/KEeHHA TIOJI3eMHEIX BojJ. Hamemuoe
ompeJlelienNe a4 W @y [0 H3MEHEHI YPOBHH
B HaOMOaTeALHEIX CKBAJKUHAX IOCAe NyCKA U
OCTAHOBKI ONMBITHON CKBAKIHEL *
3 Orkauku | OOBIYHO KYCTOBLIE To e, mo pemnM B Komne | Jlo weckoan- | Buscmenme yCJoBmii AJATENbHON paboThl dKemIy-
OTIBITHO- OIBITA IPAKTHYECKI ycTa-| KHX MECsIes ATANWOHHBIX, BOJIOTIOHNANTEIBHEIX M JIPYIHX
JKCIUIyaTa- HOBHBIIHIC T ckBazkni. Moryr OwiTh Onpejle/enbl Te 7Ke Mapa-
IMOHHBIE METpPEl, 9TO ¥ TPH OLKITHBIX OTKAYKAX
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4 Haruera-
HUSA T
HAJBLI

5 { OTRaYKU —
Har"Herauusa

6 | Hudnis-
Tpanus
B mypdax

a) CymmapHele Juid OQHHOY-
HBIX CKBajRIMH AN KYyCTo-
BbIE

6) IlomETepBajbHEE, I

OJNMHOYHLIX CKBaHIH

B) CymMapHBEe [HTeJbHbIE,
I OJHHOYHBIX CKBaKITH
AN KyCTOBBIE

JIBe CKBajKMHEL, OJHA OIKIT-
Hag JUIA OTKAYKH, BTOpAas
HarHeTaTeanHafl  (OTJO-
mAwNan), B KOTOPYIO Io-
JlaeTcs BCA OTKauyHBaeMas
Bojtla. Moryr GbiTh TaKKe
Habmo/laTebHbe CKBAKH-
HBI

OUBITH IPOAZBOAATCS B Y P-
dax, 3afaHHbIX ¢ MOBEpX-
HOCTH WJIH H3 TOpHO-pas-
Be[IOYHEIX BHIPA0OTOK

ITiocko-pajnaibHoe, pacxo-
JALIeECT, PeKAM Heyera-
HOBHBIIHICST

TTpocrpascTBENTO-PajMAIb-
HOe, pacXojAmieecs, pe-
UM, ONH3KMI K yCTAHO-
BHBIIEMYCS

IIiocko-pamiainHOe, pacxo-
nAneecd, pesuM IpaKTH-
YeCKH YCTAHOBUBINHIICA

Crnomnasn (cymepmoanmus
CXORAMETOCA W PAacXop-
merocs PpagHajbHOrO Io-
ToKa). Pemum, Omm3Kui
K YCTaHOBHBITEMYCH

Beprakaanuoe,
meecs

YCTAHOBHB-

Ot 2 1o 10

Or 0,5 go 2

Hdo aByx
Mecsien
u Homee

Or1m05

O dne 2

To se, 410 y NpoOmHX OTKa®ek, Neaecoobpasno
NPUMEHATh TOALKO A CJAab0KOILMATHD YIOLHX-
cf, BaKAapCTOBAHNLIX H KpYyIHOTPENHHOBATLIX
HOPOJl, TAJEeYHAKOB H T. I., a TAaKKe MIA pas-
HooBpasHBIX NOPOJ ¢ Medbl0 IpPefBapHTeNbHOTO
CYIKIEHAA 0 NPHEMICTOCTH HOIMION[AIONUX CKBA-
SRAH

VeTamoBaemue HABMEHCHIS  BOJAOIPOHAIAEMOCTH
TPEIIMIOBATHX T 3aKaPCTOBAHHKIX HOPOX € TIy-
fumoii, a Takse TJayOHHBI Bajerasds 30HBL
TIPAKTHYIECKH BOJOYMOPHLIX IOPOJ

VeTaHOBIEHWE YCJIOBHI JINTeNbHOH paboTH 1mo-
TI0MAKMAX CKBa;RUH, MOTYT GBITh Olpe/eeHbl
Te jKe IapaMeTphl, UTO W IO JIAHHBIM KpPaTKO-
BpeMeHHBIX HATHETaHmi, Ho Golee TOYHO

Onpegenenne koa(ArmenTa BOAOTPOHNTIACMOCTH
M JIPYTHX HapaMerpoB JHH3000pA3HEIX IJIACTOB,
TAJHKOB  (eCTECTBEHHEIX I HMCKYCCTBEHHEIX)
B TOJHE ¢(BEYHOIl» Mep3aoThl M Jip. Merox mpi-
MEHHM K B OGBYHBIX yCIOBHAX

Onpenenenne koshduuuenta uisTpanymum TOPHEIX
HOPON B 30HE aspanuu

* [Ipn oTKAYKe (MM HATHETANNH) W3 CHALHO BOACOGHILHOTO BOJOHOCHOTO TOPH3OHTA W HaGIOaTe bIEX CKBAjKMH B CMEKHHIX TIOpH-
30HTAX MOsKeT OHITH ompegeqen KODPOEMUEHT CBAH O CMEFKHBIMH BOJOHOCHBIME I'0PH30HTAMI.



OPOKAYKOIl CKBAKAAEL. YMEeHBIIeHNe BXOZHEIX COIPOTHBICHHIT MOKET HMETH
MECTO 3a CYCT MATEHCHBHOM ¢y(dosun, BEHOCA 3AMONTHATEIA TPEIIHE B KaPeTo-
BHIX KAaHAJI0B, a TaK:Ke BCIEJCTBHe HCKYCCTBEHHBIX MeDPOIPHATHH, HpPOBOMM-
MBIX JINIA yBeJIHYeHHs MIPATOKA BOMBL K CKBajKUHE (TOPIENPOBAHME, KHCIOTHAS
o0pafoTra, rUAPOPaspHB IACTa M T. IL). ;

BropriM, Memee c¢ymecTBeHHEIM HCTOYHHKOM IOTpeINHOCTeil, ABIAeTCHA
HETOYHOCTL PajIyca [eNmpeccin, BXOMAMEro B GONBMARCTBO HOPMYI AId pac-
geTa IMPHUTOKA BOMH K OMHHOUYHEIM ckBayrmHaM (cM. raasy XIII, Tom 1).

2. HaenemaHnus u HaAugt, 6 00UHOYHbBLE CKEANCUHB ClIegyeT IPUMEeHATH
TOXBKO JUIA MOPOJ ¢ BRICOKOH NPOHUIAEMOCTHI0 1 3HAYHTEILHEIM IOHepedHEM
ceuenmeM BOJONPOBOMAIMINX KaHAJXOB. Jl7d DMOpox ¢ MEIKNMH HODaMy, 0CO-
0eHHo OpHM HAAMIHH [IHHHCTHX ¥ OEIeBATHIX YacTHI, B PAaccesHHON gopme
HJIH B BUE IIPOCI0ER M BRIYCHAI B 30He, OKPY:RAIOMIEH BOTONPUEMHY 0 YacTh
CKBa;RAH Win nrypdos, OLCTPO MPOHUCXOAUT KOIBMATAIdA, 9TO BeJeT K 3HA-
YNTeILHOMY NOHMGKEHHIO HOrIOMAIneil cnocofHOCTH (OPHEeMHECTOCTH) CKBa-
FRUHEL ¥ BCIEJCTBIE 3TOT0 K MOIYICHHIO CILILHO 3AHIKEHHBIX K0d(QPnIueHTos.
BOIOIPOHUIAEMOCTH.

IlounTepBanbble HATHETARNS MUPOKO TPUMEHAITCA IPH ACCIeL0BAHNAX
I THAPOTeXHAYeCKOT0 CTPOHMTENBCTBA. JTH ONHTH, KaK OPAaBHMIO, He AAloT
TOUAKX 3HAYCHWH Kod(umnenTa BOZOOPOHANAEMOCTH, HO IO3BOJAIT PEIIUTH.
BayKHYIO JIJ5I OTUX HCCAETOBAHMUIT, 8 TAKKe I'HPOTCOJOTHICCKIX HCCae/0BaHnil
I BOMOCHAGKeHNUSA M MECTOPOK/EHNI II0JIe3HEX MCKODAeMHIX 3afady ompe-
JeleHNd HM3MEHEGHHS TPOHHIAGMOCTH TPENMHOBATHX WIN 3aKapCTOBAaHHBIX
mopox ¢ TayOmHoIL.

3. Kycmosvle omkauku U HaeHemawis, WIH HAJIUBE, IPH HAINIAN He
MeHee IBYX HaOTI0aTeqbHBIX CKBAKHHE IMEIOT T0 IPeHMYIIecTRO N0 CPARHERHIO
¢ HCCIeTOBAHMEM OJMHOYHBIX CKBAjKUH, 9TO HDOZBOJIAIT MCKIOUUTH OMUOKMK
3a CUeT BXOJHEIX HOTEPL HANOPA IPH OIPEAeIeHNH BOJONPOBOINMOCTH 1 KO-
¢umuenTa BOJOHPOHNNAEMOCTH H YCTAHOBHTL 0oJiee TOYHO PAMIyC AeIpeccH-
onnoii Boporku. KpoMe Toro mpm aTax ommTax Mo:Ker OHTH HeHOCPeNCTBeHHO
yCTAHOBICHA BeAHMYMHA BXOAHHX moreps Hamopa Ah. Haxomerm, orm onbiThE
OpH COOTBETCTBYIOMEM I0JI0KeHEH pabodeil TacTH HaOTIONATCIBHBIX CKBAKHE
HO3BOIAIOT, Kak ykaszano B Tabm. 111-A-1, ompepmernrs Bermunny kosdnmu-
eHTA CBS3M €O CME;KHEIMH BogoHOCHHME ropmsomramu (upmucrmit, 1947;
Msarues, 1947; 1950). IIpn smaunTespHOM KoNHYecTBe HAGIIONaTeIBHBIX CKBA-
JKIH OIHTH Ha KycTax JIajoT TAKiKe BO3MO;KHOCTH YCTAHOBHTH (popMy [enpec-
CHOHHON BOPOHKHK ¥ 1 PUOJN3UTEIBHO OKOHTYPHTE 30HY OTKJIOHEHHI OT 3aKOHA
Hapcm (cm. raaBy XI1I, rom 1).

OnEAKO CpAaBHUTENLHO BEHICOKAS CTOMMOCTH M SHAUHTEILHLIEC 3aTPATHE
BpPEMeHHN HAa KYCTOBE® ONHITHI BEIIYKAAIOT IPOBOAHTDL HX B OTPAHHYCHHOM KO-
JIHIECTBE.

IIposejemie ONEITOB HA KyCTax mexecoo0pasHo TOJIBKO A TOPH3OHTOB
€O BHAYUTEIBHO BOTOOGHIBHOCTEIO, ¢ KOTOPBIMU MOT'YT OHTH CBAZAHB OOJBIITE
pomonpuTokn. OueHb CYIECTBEHHO, YTOOBI THIPOTEOJOrMYeCKHe KYCTHL Pac-
moJarajuch B Hambogee XapaKTepPHHX HyHKTaX.

Tmpporeomormieckue KycTsl B GOJNBIIMHCTBE CJIydYaeB CIENYeT cO3AaBaTh
N0 CPABHATENLHO IPOCTOl cXeMe — OfHA ONHTHAS (NeHTPaJbHAA) CKBAKHHA
M JBa B3AMMHO HepHeHANEYIADHHEIX JyYa ¢ OJHOH WIH AByMA HaliiofaTels-
HEIMW CKB;KHHAMH Ha Ka:RIOM Jyde.

4. OnuwmHo-sKCnAY AMAYUOHNEE OMKEAGYKL U HAZHEMAHUL OPraHusyITCA
TOJBKO B HOCAeAHEH cTajMH MCCJAEIOBAHTI NIH B HaYa/je HKCINIYATAIHOHHOTO
HEepHOjia IPH CJAOKHHX M OYeHDL CIOJKHBIX I'HIPOre0IOrHYCCKUX YCAOBHAX.
OTH ONBITH JIAIOT BO3MOSKHOCTH, KPOME HAJIe:KHOIO ONIpEeJe/CHMs PacuYeTHRX
NapaMeTpoB, YCTAHOBATL YCJAOBHs JUIMTEIBHON pPaGOTH HKCIIyaTANUOHHEIX
Ha BOJY M BOJONOHH3UTENBHEIX CKBaJKHH, & TaK:Ke INO3BOJAIOT ONEHATH Ka-
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TeCTBO MPUMEHAEMOT0 060 PY/I0BAHIA I HBMEePHTE bHOI annapaTy pel (GuibTps,
HACOCH, IPHOOPH 1A M3MEDPEHHA YPOBHA 1 JAebuta u T. M.).

5. OmEauku — HaeHemanus. ITOT BHJ ONBITHHIX pabor, Ipero;KeHHBIH
E. E. Keprucom, ABJIseTCA CPaBHUTEIbHO HOBEIM H HMEeT mMPOCTOE, HO JI0CTa~
TOYHO cTporoe Teopermaeckoe oGocHoBarme (Hepkme, 1956).

Metom sroT EMeeT TO IPEHMYIIECTBO IePej IPYTUMHE, YTO TPAaHNIE IIacTa
ouenp ciabo BIHAIT HA PE3YIABTATHL ONLITA, & BIOJL JIMHHHM, COGAHHAIONCH
ONBITHYIO ¥ TOTIOMAIONYI0 CKBajkUHL, J(BU/KeHHe IIOJ(3eMHEIX BOJ| GiHM3KO
K mrockoMy. [ToaToMy MeTOJ OTKAaukW — HAarHeTAHWA NPHUMEHHM IS BEChMa
HEOXHOPOHHX TOPH3OHTOB, A TAKMKe NIA JMH3000pa3HBIX INIACTOB, TAIHKOB
B TOJNME Mep3IHX TOpOji, eCTeCTBeHHHX WIM CO3/laBaeMblX HCKYCCTBEHHO,
npuYeM B TOCHAEHEM ¢Jydae ONBITHAA M HATHETATENbHAS CKBAKIHELL CIIYIKAT
U5 OTTAHBAHMS MEP3JOTH MapoM I dIeKTpoHarpesatenamu. Hpome toro
B JAHHOM CcJydae 09eHbL IMPOCTO PemIaeTcs BOTPOC OTBOJA OTKAYMBAEMOI BOJH,
9T0 MOJKET MMETH BHAYCHHE [ HOMIyOOKO 3aJeralomuXx IOJ3eMHEIX BOI.

6. Huguavmpayus ¢ wypdar. Meroy nuduiaprpanum B mypdax ciaymur
75 ompejedeHys BOIONPOHUIACMOCTH IOPOJ B 30HE adpamum. M3 unena pas-
JTUMHHEX MOAH(HKANMI 2TOT0 MeTOJa PEeKOMEeHIIyeTCA MOJb30BATHCHA CXeMOH
H. K. Tupnuckoro (1953), rax mambomee 06OCHOBAHHOH# TEOPETHIECKH M
mouwrn ne Tpedyome yeaoKHeHH: ONBITOB,

§ 2. MeTopuka npousBoacTBa M obpaGoTka
[AHHBIX OMBITHEIX THOPOreocnornyeckux pabor

OGopynozanke ONbITHLIX CKBAXUH H wyppos

O6opydosanue creaxcun das npouseodcmea RPOOHYT U ONVIMHLE OMEAYEE.
OnHTHAS CKBAKIHA JOJMKHA YJOBJIETBOPATH HepeTHCICHHEM HHKe Tpebopa-
HASM, OT BHIIOJHOHAA KOTOPHX B 3HAYMTENLHOH CTemeHH 3aBHCHAT KadecTBO
MOJMYYAeMBIX TAHHEBIX,

1) Bypemme mnpomsBOIHMTCA MeTOJAMH, NO3BOJAIOMUME JErKO CO3IaTh
IpH OTKaYKke ¢BOOOJTHYIO T'HIPABINYECKYIO CBEjI3b MEKAY MOABEMHEIMEH BOJAMH
HCCIAYEeMOTO BOJOHOCHOTO TOPM3OHTA M CTOJ0OOM BOJBL B CKBA;RUHE, MOTYYATH
HeoOXoMEe HAYAABHEN 1 KOHEeUnbld JTAaMeTpH, a OpH c1abo m3ydeHHOM pas-
pese 00eCIeTHTH YAOBIETBOPHTEIBHYI Te0IOTHYECKYIO I TH/POTe0I0T HIeCKYI0
noxymenranmio (cm. ruasy I1X). j

2) Cmesxuble BOJOHOCHHE TOPH3OHTHL HAJeKHO H30MHPYITCA OT MCCIe-
IYEMOTO, a TaKKe YCTPAHACTCH BO3MOKHOCTh NPOHHKHOBEHHA B CKBAJKHHY
BO BpeMs OTKaYKH MOCTODOHHEH BOJNE, HampUMep, HPH BOZHHKHOBEHNH Bpe-
MEHHHX TOTOKOB, OpH OOMIBHBIX Ocajkax u T. I,

3) Jlmamerp paGoueil (Bogonpmemmpoii) UacTH CKBaKEHEL AOJAKeH OHTH
ZOCTATOYHBIM JIIfA YCTaHOBKE (MIbTpa PANUOHANBHON B HAHHHX YCJOBHAX
KOHCTPYKIHM, a IHaMeTp BepXHeil gacTi ee JTOJ:KeH 00ecnednTh BO3MOMKHOCT
clycKa B CKBajKHHY HACOCHHIX TPy6 MM ITyOMHHEIX HAcOCOB, rabapur KOTO-
PHIX COOTBETCTBYET MaKCAMAILHOMY OKHIAeMOMY PAcXOJy BO BpeMsi OTKATKH
(em. rmaset X u XI). [{mamerp paGodeil 9acTH CKBaKUHBL T0JKEH TAKKe COOT-
BETCTBOBATH MAKCHMAIBHOMY /e0HTY IpPH OTKadKke BO M30eskaHHe BO3HHKHOBE-
HAA UpesMepHO BHICOKMX BXOJHEIX cKopocTeldl ¢uIpTpamum, NpeBHIIAI0NIHX
HpefelbHEE JONYyCTHMBIE BeJIWINHEL.

4) Crpaxupa IO BO3MORHOCTH 000pyjyeTcia Kak THAPOAMHAMHYIECKH
COBEPIICHHAS, TAK KAK OIpeJeJeHHe PAcYCTHbIX IAPAMETPOB IO JANHBIM OTKa-
YeK M3 HeCOBepIIeHHHX CKBAa;KUH Hepegxo MeHee Haje:xkmo. Ho mpm Gonpmoit
MOIDHOCTH BOJOHOCHOTO FOPU30HTA B HEYCTOMYMBHIX IIOPOIAX MOFKHO HIATH
HA COBJAHHE HECOBePHICHHHLX CKBayKHH, OOCKOILKY YCTaHOBRKA (HILTPOB
QOABIMON JIIHHBL CIOKHA.
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5) OromoBOK ONBITHON CKBAKEHBL MOHTHDPYETCA TAK, WUTOOK MOJKHO
OBLIO TPOCTO perymupoBaTh X0ji OTKAYKA (WM CAaMOM3JINBA), HAJE:KHO M3Me-
PATH YPOBeHb BOJBL, YCTLeBOE Jlapienne (Ipu camMomsiause) m ae0nT, oTOHpaTh
npoGBl BOJBI, a TAK/Ke CIOYCKATh B CKBAKAHY TAYGHHHYI0 ammapaTypy
(em. rmaBar XI m XII).

O6opydosarue crsaxcun das npoussodcmea nazHemanuii u Hausos. 1lpu
000pyOBaHMK CKBAKHH JUIsl CYMMapHEIX HATHETANMil, T.e. HPOBOIHMBIX
HA BCEM HPOTHAKEHUH OTKPHITOI YacTH ¢TBOJIA, TpeOyercs OTOMOBOK, paccdu-
TaHHBIH HA MAaKCHMaJIbHOe TaBIeHHE ¢ HHIEIGM WIH OTBEPCTHEM ¢ Pe3nloil
I71A MaHOMETPA M KPAHMK JUIA BHIIyCKa BO3/lyXa.

IIpm mpoBefeHUN JIATENBHBX HATHETAHHH B CKBasKUHE YCTAHABINBALTCH
MONOTHATENbHASA KOJIOHHA TpyO mebonmpmoro guaMerpa (oOwumo 2,0—2,57),
omycKaeMmas NPAMEPHO /[0 HH3A OTKPHITOM YACTH CTBOJIA. ITAa KOJOHHA CJIYHHT

a) &) 8)

Puc. III-1. HanbGosee pacirpocTpaneHHble CXeMEL OIIGITHEIX THAPOre0JI0TH-
YeCKHNX KYCTOB: ¢ — OJ(HOJIyYeBas cXeMa; 6 — JBYXJIy4eBas CXeMa; ¢ — Tpex-
JydeBasg cXeMa.

A OPOMBIBRM CKBAKUHEL IPH 00HAPY/KeHAN OPH3HAKOB KOJIBMATAI[M, TPH-
TeM HPOMEIBKA MO:ceT OHTh IpaAMoil wim odparnoii. Ipm marHeTaHmM BOIH
B RONXDLIEBOe MPOCTPAHCTBO MEFRAY YKasaHmHOH KOJOHHON M oGcafHBIMH TpYy-
0aMy ROJIOHHA MCIIOIL3YETCH KaK MHe30MeTp.

Hpu masusax B CKBajRHHY ONYCKAETCHA TaKas jKe KOJOHHA, B KOTOPOL
3aMepseTcH YPOBEHD BOJEI, HAIUB jKe IIPOM3BOINTCH B KOJBIEBOE IIPOCTPANCTBO
3a 9TOIl KOJOHHGIL.

OBopynosanme cKBaHE TaMIOHEPYOUIMHI YCTPOHCTBAMY AULs TOMHTEP-
BaJIBHBIX HATHETAHMH 3aBHCUT OT cmocofa HX HPOBEEHHA M YCTONYMBOCTII
CTEHOK CKBAKUH M IO/JPA3IeNAIOTCS HA JIBe OCHOBHLIC TPYIOE: TAMIOMHL U3
Pe3UMHOBHIX KOJCH M THpaBIMIecKne 0aJToHH,

Obopy doeanue onwmmuwz 2udpozeosozuueckux kycmos. HamGosee pacupo-
CTPaHEeHHAs CXeMa PACIHOIOKEHIA CKBAKIH OINETHONO KyCTa — ABYXIydeBasd,
T. . Ha0MI0/aTelbHbIe CKBA/KIH PACIOIATAIOTCS 110 JBYM B3aNMHO IIEpICH-
JURYJIAPHBIM JIy9aM, Ha IepeceYeHHH KOTOPHIX PAaCHOJIOKeHA ONBITHAS CKBA-
JRHAHA.

Jlpyrme cXeMsl ¢ GONBINMM UHCTOM CKBA/KUI, TPAMEHAEMbC B HPAKTHKE
IUPOTeOIOTHIECKUX HCCHeAoBanmnil, maobpaskenst Ha puc. [I11-1. Vpemxnue-
HHe unc/ia jiydeil 1 HaOTo0aTeqbHBIX CKBAKIH 110 CPABHEHMIO ¢ [[BYXIyIeBOI
CXeMOIl Ieseco00pasno MpH HEOZHOPOJAHLIX MOPOIAX M IPH HeIIyGOKOM 3aie-
Talyum BOJOHOCHOIO FOPH30HTA, KoTAa OypeHue u 060pyIoBaHUe HAGIIOIATEN b
HEIX CKBAKHH He TpefyeT Npo/l0J/RATeTBHON0 BPeMeHH I 3HATATETBHEX 34T PAT,

PexomengyeMele paccTOsSHUA MKy OMBITHOIN ¥ HaGI0OMATe I BHEMI CKBa-
HIHaMK ykasaHel B Tadmx. [11-A-2.
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Tatauya I17T-A-2

Paccroanma memay onbiTHOH B HaGI0OJaTeIbHON CRBAKHHAMU

Iloponpt ¢ meGoasmoii | Topoast co cpemmeit ITo 3
POIBL C BEICOKOM
Homep mabumofa- I POHAIAEMOCTHI0 T POHANAEMOCTHIO IPOHHIACMOCTSIO
TeJbHOH CKBaKH- (Menxﬁgg{;{)ﬂﬁ;{ca‘ue (cp Eﬂiiiﬂ:gmme (raJIeTHmK)
HEl HA Jy4Ye
Paccrosgamna, m
1 1—3 3—5 5—10
2 3—10 10—15 15—30
3 10—30 30—50 50—100
4 - 100—150 150—300

Peromenayembie paccTOSHNA OPHEHTHPOBOYHE, COCTABIAIOT IPHMEPHO
FeOMEeTPHYeCKYI0 IIPOTPecCHi0, YTO COOTBeTCTBYET JIOTapHGMUIECKOil (opme
nenpeccnonnoii xpasoit (C. A. KHoasn, 1941).

Ilpn ycramosmenmm paccroanns HaGII0AaTeTBHEX CKBAKME OT IEHTPAb-
HOIl CIIefyeT TaKsKe YIHTHIBATH THI FOPHBIX IOPOJ, THAPABINIECKYIO XaPaKTe-
PHCTHKY BOJOHOCHOTO TOPHM30HTA, IPOROIIKUTEILHOCTL OTKAaukd. BOJblnne
paccroanna GepyTcs A MOPOJ TPEIIMHOBATHX MM 3aKAPCTOBAHHEIX, HPH
HANOPHEIX BOJAaX M JIUTeILHEIX OTKAauKax. MeHpmime pacCcTOSHHA COOTBET-
CTBYIOT HOPHCTHIM IIOPOJiaM, Ge3sHANOPHEIM BOJAaM M §oliee KPATKOBDEMeHHBIM
OTKAYKaM. ¥YRaszaHHOe CBA3AHO CO CKOPOCTLIO POCTA JENPeccHOHHONE BOPOHKH,
04YeBHAHO, 0OJBIIEHl B IEPBOM caydae.

pn panrenbRBIX ONBITHO-3KCINIYaTAIMOHHEIX OTKAYKAX M3 HOIIYGOKO
3aJIeralomux BOJOHOCHBIX TOPH30HTOB HEOOXOJMMO JOIOJHHTEABHO TIpemy-
CMOTPeTh He MeHee OJHOH TAaK HABKBAEMOIl PeKUMHON CKBAaKHHEI. JTa CKBa-
/KUHA 3a/1aeTCA 3a IpeJlelaMu 30HEl 3aMeTHOTO BIHMAHHA OTKAYKH H OTpajKaer
JUIOb BIHAHHE €CTeCTBEHHBIX M MCKYCCTBEHHBIX (DAKTODOB, HE 3aBHCAMHNX OT
peHEMa OTKAYKH.

Homcrpyxnus onsiraoil (menTpanbHOil) CKBA;KUHE! OMEITHOTO KyCTa TaKas
7K@, KaKk OpH OTKAaYKe M3 OJNMHOYHHX cKBaskuH. HabmoparenpHbe cKBayKHHEI
ONEITHOI'O KYyCTa MOJUKHBL YIOBIETBOPATH CHEAVIONIM TPeGOBAHHAM: HCCIe-
AYeMBIl IIACT THIATETHHO HIOJIHPYETCsA OT BEHIIETEKAIIAX TOPH3OHTOB H OT
NPOHUKHOBEHUA BOJBL C IIOBEDXHOCTH; CKBajKUHH 00ODPYAYIOTCA (UIBTPOM,
IOJOKeHHe KOTOPOr0 M JIWHA [OJKHH  COOTBETCTBOBATH  CJIEYIOMUM
YCIOBUAM:

a) HpH OTKAYKe U3 THAPOJHHAMHYECKH COBePIICHHKX CKBAKHH B HANOD-
HOM TOpPM3OHTE, OJHOPOJHOM II0 BEPTHKAJHM, HOJOMKeHHe H [JIHHA (QHUIBTpa
He nmeor 3Havenma. Opmako HamGomee mexecoo6pasHO YCTAHABIMBATEL KO-
poTkmii uarTp (AmmEA 2—4 M), JTydme Bcero B cpepHeil wacTm mracra;

0) ecam BOAOHOCHBEL TODHBOHT HpEJCTABICH YepPeOBAHMEM CJIOEB Pas-
JHYHOH BOJOOPOHUIAEMOCTH, TO (GHILTDP CJIeAyeT CTaBATL HPOTHB HAaUOOIee
NPOHNIAEMEIX CI0eB.

B) IpH OTKaUKe W3 0e3HAMOPHHIX TOPH3OHTOB, Jajke IPH THIPOJUHAMH-
9eCKH COBEPUICHHON ONBITHON CKBaKUHE ¥ ONHOPOTHOCTH ILIACTA, MOLOKEHNIC
u iuHa GUAbTPA MMEIOT 3HaYeHHe (IA OMmKaliumxX HaGMIOTATETbHEX CHBa-
AIH 1 0C00EHHO IPH GONBIIAX MOHMKEHUAX YPOBHA). ITO CBAZAHO C MCKPHBIIE-
HHEM JHHAA TOKA W DPaBHOrO Hamopa, HAHOOIee CHIBHO MPOABIAIOMAXCH
B Onmkaiiileil K MeHTPANbLHON CKBAa;KUHE 30He. B 2T0il 30HE, pajguyc KOTopoil
MOJKHO HPAOIMKeHHO CYHTATH PABHHEIM IOJYTODHOH WM ABOMHOM MOIHOCTH
Ge3HATOPHOTO TOPH30HTA, CJEAYeT CTABHTH B HAOGMIOMATENHHHX CKBAMKITHAX
KOpOoTEHEe HIBTPH (TEOPeTHYECKH TOYeUHHIE (DMIBTPHI) HA YPOBHE, Ije JHHAN
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TOKA MOKHO CUHTATH NPAKTHYECKH TOPH30HTANBHBIME, T. €. 0JH3 BOJOYHOp-

HOTO sojka. llpuOamkeHHO MOJKHO CYUHMTATh, 4TO JUIMHA TOYEUYHOTro (GUIBTpa
noaskHa cocrasiasaTs 1/5—1/10 momocTn ropusonTa.

3a mpeferaMm 30HBL CHJIBHOTO HCKDPHBIEHHA JHHHUI TOKA JJHHA H HO-

J0sKeHNe (HILTPA He MMEIOT CYIIeCTBeHHOTO 3HAYeHNsA. 37ech mesiecoobpasHa

i ycTaHOBKA (QMIBTPOB JIHHOMN 2—

B o ’ m vomeEn (v O M, BepxXHuili KOHEIl KOTOPBIX

y Cmamuy. yp.cp| |08 HAXOAHUTCs HA YpPOBHE 3epHala

TPYHTOBRIX BOJI HWIH HEMHOTO

/ i Y  HmsKe, YUNTHBAs OKUaeMoe II0-
|}~ wummenme ypoBHA. lIpaBmnbHas
/ ycrapoBKa GIIBTPOB IPU KyC-
SR I ToBoil OTHAauke u3 OeH3HANOP-
i HOTO TOpPH30HTA IOKA3aHA Ha

it /R L » puc. 111-2.
1T puamum PACIIOIOKEHILS

Prc. III-2. Cxema YCTAaHOBKH CI)HJIBTPOB B Ha- q)HJIprOB B HaHOpHHX TOPHSOH-'
§aionaTeJbHEIX CKBasKMHAX  OIIBITHOTO KyCTa Tax B KycTax c I{GCOBepmeHHOﬁ

B GBSHa]IOPHOM BOJIOHOCHOM TOPH30HTE. % %
IEeHTPAJLHON CKBaKHUHOM  JTOJI-

1 — HenpaBUIJIbHOE nonoenne "pUIsTpa; 2 — NpaBHiIb-
3 HOe NOJ0KeHHe ci?mf,:ppa, s #eH OBITHL TaKNM e, KaK H OJaA

clydas COBEPUIEHHBIX CKBaKIH

B Ge3HATIOPHOM TOPH3OHTE, T. €. KOPOTKHe (uIbTphl HEOOXOAHMO PACIOIATATD.
Ha ypoBHe, Ijle JUHIN TOKa ropuaonTanbas (puc. 111-3). :

O6opydosanue wypgdos (maxranix xomoxnes). IlpomssomcrBo mpobHBIX

M ONETHHEIX OTKAYEK M3 ITypOB HMEeT CMBICT 1A BechbMa BOJ0OOMIBHBIX M

MOIIHBIX HerdyGOKO 3a1eraloimmuX BOIOHOCHBIX TOPM3OHTOB, KOTAA JIIA ycTa-

HOBKH HACOCOB O0OJTBINOI Hpom3BOpmTeNbHOCTH Tpefyerca OypeHne CKBAKIH

a)

s

i

\
I

7

va i

I

e

(e .
|

|
T //fr AN A

Puc. I11-3. CxemMa yCTaHOBKH ¢ubTpOB B Haﬁnmna'reﬂhumg: CKBa/KNHAX OIIKITHOIO KyCTa
npu HecoBe pIIeHH Ol TeHTPAILHON CKBAMKIHE. ¢ — HATOPHAIH IOPH3OHT, (uIBTp HeHTPAb-
HOIl CHBAsKMHBEI IIPHMEIKAeT K KpoBie; 6 — GeaHallOpHELL TOPHBOHT, GUALTD IEHTPaIbHOM
CHBQJKUHEI 3aTONJEHHEIH.
1 — HempapMIBHOE IOJ0:KeHne UIRTpa; & — NPABHILHOE I0M0HEHNE uneTpa.

pecnMa Goapmoro Anamerpa. Ilpnrox Bogs B mypd M3 TAKOTO FOPH3OHTA MPO-
HCXOJUT TPeNMYIIECTBeHHO depes JiHO, KOTOpPOe AOJIFKHO OBITH B PHIXJIBIX
nopojax MOKPHTO CJI0eM GuapTpyomeil o0cHIKE (B MEIKO3EPHHCTHX HeCKaX
sxeaTeNbHO B3 ABYX-Tpex cioes). Crenku mypda Ha rJIy0HHe, TOe BO3MOKEeH
IPATOK BOJIEI, TAKZKe 3aKPEINIAIOTCA BOZOIPOHATAEMOI KPeIbIo.

Orkauky U3 IIypdoB MOTYT IPeJCTABUTH TAK/Ke MHTEPeC s HeIloCpe/cT-
BeHHHIX HAGMIOZIeHNIl Hajl YCIOBUAME HPUTOKA BOJH W3 HEOJHOPOJHEIX HOPOZ,
(PHIXJI0-CAOMCTHIX, TPEIWHOBATEIX M 3aKaPCTOBAHHEBIX).
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Orrauky NPOMZBOMATCA W U3 0OJee CIOKHBIX THIOR BOJ103a00pOB, Ha-
OpAMep, KOJOAUEB-CKBAKUH, MAXTHRIX KOJOJIEB C JIYYeBHIMH (HIBTpAMH
(3BeamuaTHIX BO/03a0OPOB) M T. II. ¢ WETBIO BEIACHEHMIS VCIOBHI MX paboTH
KaKk BOJ03ab0pPOB MIM JpeHAKHHX BHpaGorox. Ommcamme obopymoBanua
mMypgoB ¢ UeAbI0 ONpejeleHns BOJOIPOHHIACMOCTH MOpojl B 30HE a’palum
Merofiom undmIbTpanum fano » patore H. K. I'mpumcroro (1953).

MoaroToBka GypoBbiX CKBaXHH K ONbiTam

Hns monydgenns ynoBaerBopaTeIbHEX Pe3yIbTaTOB ONEITHEIX I'UJIPOTE0I0-
rHIecKuX pabor GoIbIIOe 3HATCHHE HMEeT MOITOTOBKA CKBAFKIHEL, WIH, DPHIep-
JRUBAACH TEPMUHOJOTHM, IPUHATOR y HeTAHHKOB, €e OCBOGHHE C IIOMOIIHIO
I pefBapUTeIbHONl ITPOKAYKH.

B mepmon ocBoenma ckpakumHE B IOPOJax, HemoCpPefCTBeHHO IMPUMBIKA-
IIMAX K BOJONPUEMHOH ee 4acTH, NPOMCXOLHT HHTeHCHBHasA cydhdosms m m3
HHUX BBRIHOCATCA MeTKHe YacTHIB, NOCTYNABIINe M3 (GypOBOro ILIaMa, IJIHHH-
CTOIO «pacTeOpay, a TaK:;e HepPeJKo BXO/sIUe B CKeleT IOPOMIEl IIH IpejicTa-
BIAIONINE 3aII0JHeHNe TPeIHHE 1 uycToT. B peixasix mopogax B mepmoyx ocso-
CHUA CKBA;KWHEL BOKPYI (UIBTPA CO3JAETCA (ECTECTBEHHHI (QUWIBLTDY,
4 B CHCMEHTUPOBAHHLIX, IOPHCTHIX, TPENIMHOBATHIX, KAaBEPHO3HHX MHOPOJAX
BETHOCHMTCH MeIKHil MAaTePHAJ, 3aNOMHAIOMMUI OPH WK TPEIHHLL H IIyCTOTH.
[Ipn ypoBiaeTBOpUTENBHOM OCBOCHHHA CKBAKHH IPOHHIOAaeMOCTh IOPOJ B 30HE,
OPHMEIKAIONEH K BOJONPHEMHON dYactu (mpmsaGoitHas wmrm IPHUCTBOJIOBAS
30HA) JI0JI;KHA OBITH TOil jKe MM HEeCKOJBKO Golee BBICOKOif, WeM [iIsi HeHapy-
IIeHHHEIX IOPOT.

s Toro, uro6H gocTHrHYTEH OBICTPOTO M KaYeCcTBEHHOTO OCBOSHUs CKBA-
ARIH, He0OXOIMO COB/IaBaTh B IPUCTBOJOBOM 30He BEICOKHE TrPajHeHTHl M CKO-
POCTH (QMIBTPAINH, UTO JOCTHTAETCS OTKATKOI IpH HAHOOJBOIEM BO3MOKHOM
nonmKenun yposua. OTKAURY clegyeT BecTH HEpPaBHOMEDPHO ¢ HmepephBAMH —
A0 ocBeriieHHA BoJbl. OCBOGHHE CKBAKUH B MOTKO3EPHHCTHX H TOHKO3ePHU-
CTBIX PHIXJIBIX, a TAKiKe B CHEMEHTHPOBAHHBIX MOPHCTHIX WIH TOHKOTPEL{IHO-
BATEIX IOPOJAX MOKeT OBITH CONPSKEHO ¢ 3aTPYAHEHHAMH, 0COGEHHO eCim
OypeHue BeIoCh ¢ TIHHHCTOMN IPOMEIBKOH, T. e. He0OXO[MMA JIerIHHU3AINS
CKBaRMHEL. B mojo0HBIX yemoBusx pekomempyercs YepeoBaTh MHTEHCHUBHYIO
OTHAYKY C IPOMBIBROIl CKBa;KUHEL, €CJIH BTO He AT HOJIO0KATE]bHEX peayib-
TaToOB ¢ KPATKOBPEMEHHBIMHI HaTHeTAHHAMU.

OcBoenue NOIIOMAINAX CKBAMKHH IOJKHO IPOU3BONUTECA 0COOEHHO
THaTeNnbHO. B komme mepmosa ocBoeHms comeprkanme BaBeINTCHHBIX 9aCT U]
B OTRAUMBAEMOIl BOJIE NOJKHO OBITH A MENIKOIOPHCTHX HITH TOHKOT P eI IHO~
BATRIX IOPOX OYeHb MadabiM, mopsapka or 1—2 mo 5—10 me/s. domycrmmoe
CojiepiRanue MEeXaHHYeCKHX IPHMeceil ONPH OCBOEHHH HMOITOMAIOMHAX CKBAKIH
YCTaHABIUBACTCA ONBITHEIM HYTeM B De3yabTaTe OCBOGHHA pPANA CKBAKUH
B JaHHBIX YCIOBHAX.

lpn cuapHOll 3aK0MbBMATHPOBAHHOCTH mOpoJ, B HPUCTBOJIOBOH 30HE pac-
CMOTDEHHBIE BbILIe METOJBI OCBOGHHA CKBAYKHH MOTYT OKA3ATHCH Mamoafier-
THBHBIME. B mogo6HEX caywasx mpuferamr K coemmambHBM MeTOo/laM yBeJH-
HCHUSL MPOHMIIAEMOCTH IOPOJ BOKPYT CKBaKHHH: KHCIOTHOH o0GpaGoTke,
TOPHOEeAUPOBAHMIO W IHPOPA3PEIBY ILIACTA.

MpoH3BOACTBO ONBITHLIX pabotT W MX moKymenTauus

IIpobnwe w onwmnvie omraury. OTKAYRH U3 ONHHOYHBIX CKBAKHH mpo-
BOAATCH OOBMHO HPH ABYX-TPeX PABIHYHEIX Pe;KHMAX (HOHIKEHHAX YPOBH:).
Tonpko mpm cuneumanpHEIX 3ajagax OTKa4YeK, HaOpHMep, HEOOXONUMOCTH
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M3yauTH OTKIOHeHHA 0T 3akoHa Jlapem, afaiores GOMBITAM THCIOM cryneneit
(mo 5—6).

Hauboxbiiee MOHH/KEHAE yCTAHABIMBAGTCHA COOTBETCTBEHHO MaKCHMAJb-
HO#l TPOMBBOTENBHOCTH HACOCA, KOTODHIL CHY/KHT I OTKAYKH. Ho ero
BeJIMUMHA MOKHA OHTH AOCTATOUHOIN JIA BO3MOSKHOCTH HAJ@KHOTO OLMpejesie-
HUsI MEHBIINX HDOHWEKeHHH, 9T0 3aBHCHT OT TOYHOCTH IPHMEHAGMEBIX M3MEpPI-
TeapHEX OpPHGOPOB M paBHOMepHOcTH paGorsr macoca. Ilpm Hecmepeboiino
AeificTBYIOMUX eHTPOGE;KAMX I APYTHX HACOCAX H M3MEDEeHUH AMHAMMYECROTO
yPOBHS DIEKTPOYPOBHEMEDPOM MAKCHMAIbHOe NMOHIDKEHHE HE JOIHHO OHITH
menbime 0,5—1,0 &, a npE ofHOJeHCTBYMHKX IMTAHTOBHX HACOCAX HE MEHEE
912 M, COOTBETCTBEHHO MHHEMAIBLHOMY HOHHAKeHMIO 3—% X, HeoOXOIHMOMY
s TMOCHefHAX.

Jlas GesHATOPHEIX BOJ MAKCHMAIbHO® IOHNAKEHIE COMIACHO yRA3aHUAM,
JIMEIONIAMCSA B PABIMIHBIX PYKOBOACTBAX M HHCTPYKIMAX, He [OJIKHO MPEBbl-
mats 40—50% momuocTa ropuzonra. OFHAKO 9TO HOJOKEHHE He HMEET Teope-
IHIeCKOTO OGOCHOBAHHS, dro BHTexaeT n3 BuBomos M. A. Yapuoro
(1951).

Il HAOPHBIX BOJIOHOCHHIX TOPH30HTOB FKEIATeIBHO, 9TOOB MAKCHMAJb-
HOe TOHMKeHHe YPOBHA ObLIO He GOJBIIe BBEICOTEL HAmopa, OTCYMTAHHOM OT
kposam ropusonta. Ho mpu HeGombmoM Hamope aTo TpefoBaHmEe MOKET OHITH
HOBBLIIOJHEMBIM W BO3HAKAaeT HeoOXOJMMOCTH HOHHJKATH YPOBeHbH BO BpeM:
OTKAYKH HE/Ke KDOBJIH TOPH30HTA M BCJIEJACTBHE DTOT0 IPOM3BOIHTE PACHeT
mapaMeTpoB mo GopMymam HaNopHO-0€3HATIOPHOTO JIBHKEHHA.

[Ipn KyCTOBEHIX OTKAuKaX NOHMKeHHe YPOBHA B ONHTHOI CKBAKIHE
MONKHO OHITH JOCTATOYHBIM LA TOTO, gT0OH CO37ATh B HAOIIONATeIbHEIX CKBa-
suHaX (HCRIIOUAs OTHATeHHHEe, PACHOJIOKeHHEE y IpaHuIl JlenpeccHoHHOI
BODOHKH) MOHIKEHIs, KOTOPHe MOKHO M3MEPHTH C HOCTATOYHOM TOYHOCTHIO,
HECMOTDS Ha BO3MOKHHE KOMeOAHHA YPOBHS B 10—15 em. Ilpm mpoexkTEpOBa-
HAX KyCTOBOH OTKAYKH OKUJIaeMEIe HOHIKeHHI YPOBHA B Ha0II0/laTeIbHEIX
CKBAKAHAX cJejiyer OmpefelATh IYyTeM pacuera.

Ecam 0CBOSHHE CKBAJKEHH IPOM3BEIEHO XOPOMIO, TO HOCHE0BATEABHOCTD
Pe/RIMOB OTKa4YKM He MMeeT 3HATeHHS. B cayuae ke COMHEHMI B JOCTATOYHOH
IPOIOIKUTeIBHOCTA W HHTEHCHBHOCTH IpeABapHUTEIBHON MTPORAYKM, Jyqlle
OTKAYKy HAUMHATH C MAKCHMAJIBHOTO HOHMKeHHA.

IIpoexTHAA MPOJOIKATENBHOCT PABNHIHBIX BHIOB OTRATEK yKasaHa
8 maGmr. 11I-A-1. DaKTHueCKN OTKAYKA IPH TIATEIbHOH DeryJlHpOBRe MOKET
6ETH saKoHUeHAa pamHpme. Tak, B ciydae NPHMEHEHHA A Pacderos IHAPO-
FEOTOTHIECKAX IAPaMeTpoB (OPMYyT HEyCTAHOBHBIIETOCH ABHKEHMIA IIOA3CM-
HEIX BOJI OTKAUKY MOKHO IPEKpPAMATh, KOT/A neGHT B YPOBEHD B OUBITHOI CKBA-
sxUHe IUIABHO W3MEHAIOTCS B TeueHHe HECKOIBKAX 9acoB IIpH mpoOHBIX
OTKAUKAX ® B TeUeHme NpEMepHO 1/;—1 CyTOK OpH ONHTHEIX  OT-
KagKax.

Pery/mpoBKY OTKAUKH DEKOMEHYeTcs NPOHM3BOJAUTH, CTPEMACH K IOCTH-
sweHmo mocrosmHOTO meGmra *. Ilpm sroM IMHAMHYECKH yPOBeHb IJIABHO
n MemeHHO mOHmxaerca. Ecam jeGur Bee sie obmapy:xuBaer KojiefaHusa u
PHIBKIH, BH3BaHHBIE HepaBHOMEPHOJ paGoToii BUraTessA M T. M., TO A OTpe-
JIeJIeHAs MOMEHTA NPEKPAEHHA OTKATKE CIeAyeT CHAejuTh 3a «MIHOBEHHBIM)
y/eINbHEM J1e6uT0M, KOTOPHIil TOBTOPSeT KomebaHms fe0HTA U JHHAMHIECKOTO
VPOBHA B CHIBHO CIJIAKEHHOM BHJe.

MaMepenusa jAe0ura IpH npo0HOIl OTKAUKe NPOMBBOJATCH 00BIUHO Yepes
HETepBaJbl OT D JI0 15, nmoraa 30 MUuH, B 3aBHCHMOCTH OT PaBHOMEPHOCTH

padoTH CKBAKIHEL.

* PacueTHbie (OPMYJIH HeyCTAHOBUBIIErOCA NBIGKEHNA IpH [OCTOSAHHOM febure
3HAYNTEILHO IPOIIE, 1eM IpH IOCTOAHNOM YPOBHE INIH AABJICHIH.
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IlupaMuveckuil ypoBeHb WIH JIaBIeHHe Ha yCThe IPH CAMOM3JIHBE pe-
KOMEHJ[yeTcs MaMepaATh dYepes Kasxawie 2—10 mum, mpuuem B Hadade ONEITA,
KOTJIa PeKHM OTKAYKH fIBHO HeyCTAHOBMBIIMICH, H3MEPeHHs BeJyTCA dYaIle.

Ilepexof ¢ OHOTO pe;KEMa HA APYTOi JIydmie TPOM3BOAUTH (e3 OCTAHOBKH
ckBaskmae. Ecam ke ocTaHOBKA HeoOXoJguMa IO TeXHHYECKHM IPUYHHAM,
TO PEKOMEHJyeTcsi BO BpeMs Hee BeCTH W3MEPeHHs BOCCTAHABINBAIOIIETO
YPOBHA HIN JABIGHHA Ha ycrbe (HPHM caMOM3NHBe), NPOHMBBOJIA 3aMepH B Ha-
qaxe gepea 1—2 mun, sarem uepes 5, 10, 15 mun m 1. 1. Ilocae mpexpamenus
OTKAYKM HAOMIOMeHHA 3a BOCCTAHOBIEGHHMEM YDOBHA WIN JaBJeHHA IPOH3-
BOIATCA 00A3aTEIBHO B TOM K€ MOPAAKe, IPHIEM cJIefyeT [OKIAaThCs MOAHOTO
BOCCTAHOBIEHHA M ONPEJEIHTHh CTATHYECKUIl yPOBEHD.
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Puc, III-4. T'paduxu zaBucmmocTeil gebura, ymeanHOro nedura
U IOHW}KEHHA YPOBHA,

B npomecce mpoBefeHusi OTKAYKH COCTABIAITCA XPOHOJOTHMUECKHE
rpa¢purm  pebGura, ygeapHOro fAefura W moHmKeHusa. llocie orkomHwammA oT-
KAYKH OpPH KajKJIOM peKmMe CIeyeT HAHOCHTH Ae0UT, yAedIbHHH [e0HT H
HOHWKeHHe (cpefHue MJIsS BPEeMEHHM OTHOCHTeNLHOH cTaOMIM3aI[Ul OTKAYKH)
Ha rpaduK 3aBUCHMOCTH STHX BeIHIHH JAPYT OT Apyra (MHIHKATOPHYIO IHHHIO).
Jaa GesHAIOPHHIX BOJ CAEAYET TAKKEe COCTABIATEH IPadiK 3aBHCHMOCTH MeKLY
neburom n BeamamBoit S, (2H — S,), re S, — moHmAeHNE YPOBHA B OIBIT-
HOIl cKBayrmHe; H — MOmMHOCT, 0€3HANOPHOrO BOMOHOCHOTO TOPHBOHTA.
Taroii rpadur gonasxen OHTH BecbMa OumskmM K npsamoii amumm (pme. [1I-4).

ITpm BOpMandbHOM XOfe OTKAa9YKM, OTCYTCTBHH NCKA;KAlOmMuUX (QaKTopoB
H OIINOOK M3MEePeHNH yKasaHHHe rpad Ky JOMKHE IMeTh IJIaBHEL XapaKTep.
Ecam me oGmapy:xEBaOTCA BHAUNTENBHEIE OTKIOHEHHA OTHEALHBIX TOYeK
HX OT ILIABHOM IHHHH, TO CIEAyeT I0 BOSMOKHOCTH BHISCHUTH MX IIPHIHHEI
M DOBTOPHTH OTRAYKY IPH COOTBeTcTBYyIomeM pesxmMe. [Ipmammamm yrasanHBIX
OTKIOHEHWIT MOryT OHTH (KpoMe OIIHOOK M3MepeHHi) szacopeHme (GHILTpa
(mebmr mapmaer), TPOMEIB TPEIHH M BOJOMPOBO/AIMUX KAHAIOB (Ae0HT IOBH-
maercs), MPOPEB BOAE M3 APYLAX TOPH30HTOB (MeGuT PE3KO MOBHIIAETCA H
MOTYT H3MEHHTHCH XUMHIECKHH COCTAB W TEMIEpPaTypa BOAEI, a TaKKe IO-
ABATHCA B3BelIeHHbIe YACTHOH); B3am0MHeHHe YacTHIHO WIH HOJTHOCTHIO
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BOJONPUEMHOM TACTH CKBAKUHEL DHIXJIEIM MATePHAIOM, BHHECEHHBIM M3 IMODOJ
WIX 00pA30BABIOAMCH 3a cUeT OOBANOB CTEHOK CKBaKHHBL (jeGHT pesro
magaer). Eeau ecth IPHBHAKH IMOCTEIHETO, TO CIeyeT MPOBEPHTH IIOJIO0KeHHe
«3a00sA» W TpPH HEIPOXOAMMOCTH HH}KHEH YacTH CKBAKWHEL WIN HATHIHIL
«IpoGOK» ITPOMBITH €e HMIH IPOYHCTHTD.

Hycmoevie omraurw. Habxonenus 1 uaMepeHnsA IPH NPOBEIEHAN KYCTOBBIX
OTRAUeK /15l HEHTPAIbHON CKBAKAHEI TAKHE K€, KaK I PN OTKRAYKAX M3 OfH-
HOYHHBIX CKBA;KUH, HO [OTMOJHHUTEIBHO IPOHM3BOIATCA CHCTEMATHICCKHE B3a-
MepHl YPOBHA B Ha0IO/IaTeIbHBIX CKBAJKHHAX, YACTOTA KOTOPHIX MOKeT OBITH
MEeHBINel, 9eM A ONBITHOH CKBAa;KUHEL B 2—3, a I OTAAJeHHBIX HaOII0ma-
TeIBHHX CKBaKHH B 5—O0 pas, MOCKOJBRY B HUX H3MEHEHUA YPOBHA OPOMCXO-
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Puc. I1I-5. Il1aH ONBITHOTO THAPOTEOIOTHYECKOr0 KycTa W Ipa-
(UK 3aBHCHMOCTI TOHIFKEHIIT OT Me0uTa OTKAUYKH NJIA IEeHTPaIb-
HOIl n HaOJIOIATEeJbHEIX CKBarKHH.

IAT 3HAYUTEIHHO MeJeHHel, YeM B ONBITHOH ckBasykune. IloHimkenma ypoBHA
B HaGJIOJATEIBHEX CKBAKHHAX I YPOBEHH BOALL B PERUMHON CKBAajKUHE Ha-
HOCATCH HAa XpoHOJormYecKuil rpadue. I'padur saBucuMocTH MeKIy neGHTOM
H NOHWKeHWeM ypoBHA maum Benwumuoit S (2H — S) paa Ge3aHanopHEIX BOJ
OPH KYCTOBBIX OTKAUKAX CTPOMTCH HE TOJNBKO [ OOETHON, HO TaKKe M I
HaOMIOMaTenpbHEX cKBa;uH (pme. 111-5).

Bonpoc 06 ycramoBmenmmm MOMEHTA OKOHYaHUA KYCTOBOM OTRAYKE J0-
BOabHO ciosken. [lo mpekHMM mpefcraBaeHmMAM, KOTAA BCe THIPOrE0IOrHIe-
CKHe pacyersl IPOH3BOIMINCH [0 3aBHCHMOCTSIM YCTAHOBHBIIErOCH IBHKEHH
OO/[36MHEIX BOJ, OTKAYKY CJeAyeT BaKAHUMBATL NpU CTAOMIMBANUU, KAK
pacxojia BOJEL, TAK M YPOBHEH B ONKITHOI H BCeX HADMIONATEIEHHX CKBAKMHAX
(ecm mpenefpeds PesKUMHEIMA KOJIeOAHHAME YPOBHA). JTa TOUKA 3PEHUA IPU-
HATAa B GONBIIMHCTBE PYKOBOACTB m mHECTpyRimit [Bmameman, 1951; Cmime-
Berxaypun, 1951] m Mosxer cauTaThes IPHEMIEMOH IS OTKPHTHX BOJOHOCHBIX
TOPUB0HTOB ¢ OIU3KOH 06IaCTHI0 HUTAHMA A AMEIOINIX CBOOOIHYIO TH/IPaBIn-
9eCKYI0 CBA3b ¢ MOBEPXHOCTHEIME BOJ0EMAMH WX APYTHMHE CHIBHO BOTO0OHIb-
HEIME [OPH30HTAMH.

B macrosmee BpeMms, B CBAZH ¢ DpPHMEHEHHEM 3aBHCHMOCTeHl HeycTaHO-
BUBIIETOCs [BUKEHU IOI3eMHEX BOJ, OTKAYKY MOJKHO IPeKpamarb /0 cTa-
OmIH3AMA YPOBHSA B ONEITHOH M HAGMIOJATEALHHX CKBAJKHHAX, €CJIH TOABKO
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eGHT TOCTATOYHO INOCTOAHEH, a HM3MeHeHHe YpPOBHell HPOMCXOAHUT ILIaBHO.
Tagum 06pazsoM HPOIOJKATENBHOCTE OTKAYKH MOsKeT OHITH COKpamjeHa IIo
cpaBHeHHIO ¢ yrasamHOil B Tabm. VI-A-1.

OnbmHo-aKenAY AMAYUORHBE OMEAUKEY U 04UumeibHble 3aKa4kL., JTI OTBITH
IPOBONATCS OGHYHO HPH OJHOM pPEKIMe, HO JKReJaTelIbHO, UTOOB WM Hpej-
IIecTBOBAJMA NPOOHAS OTKAYKA HpH ABYX-TpeX pasamuasix peskumax. [Ipo-
JOT/RATENBHOCTh paceMaTpliBaeMblx pafor pasHoofpasHa M MOJKET OIpeje-
JATHCA He TOJNbKO cTabmImsamueil neGuTa i THHAMAYECKOTO YPOBHA, HO TaKiKe
yCTaHOBJIeHHEM MOCTOAHHOTO XHMHYECKOTO COCTAaBa BOJIBI, COJAEP/KAHUA B Heil
B3BEIeHHEIX YACTHIL I T. ., a TaKs/Ke cocTosHNeM QMIbTpa, Hacoca I JIPYroro
ob6opynoBanuga. Ilpekpamenne IANTENLHOI OTKAYKM WM 3aKAYKH TIPOM3BO-
JIUTCS TOCTIe TOTO, KAK BHOJHE ycroiiumsas pafora CKBAJKHHEL Halmiofaercs
B Tegenne 10—20 cyror, a mEorjga Mecsma H Gojee.

CyvMMapHble HATHETAHHA M HAJMBEL A OJMHOYHBIX CKBAKUH H KYCTOBbIE
NPOM3BOAATCA TAK ke, Kak oTKa4Kki. Ho pesKiM aTHX OIBITOB MO3KeT OLITH MeHee
VCTONUMBEIM, a OPOJOIKATEILHOCTh OOTbIIeH, TeM OTKaYek, BCIAE/ACTBHE KOIb-
MaTamui MOPoj B MPHCTBOJIOBONR 30HE ONBITHON CHBAKUHEL, BeJyINeil K pes-
KOMY CHIKCHHIO fJe0HTa H HEOOXOJHMOCTH IPOMBIBRII WIH HIPOKAYKH ee.

Onpepenenne KodpUIEEATA IeHCTBUTENBHON CKOPOCTH JBUKEHIA IOM-
3eMHBIX BOJ K, TpH OTKAYKe WIHM HATHETAHNM IIPOM3BBOJAUTCH, KAK YKA3aHO
B raasax [II = VII.

[lonnTepBaipHble HATHETAHHA KPATKOBPeMEHHBI, TAK KAK IPU MCIPAB-
HOCTH Beeil anuaparTypsl, pABHOMEDHOM X0Jie Hacoca M HaJesKHOM 3aKpeIIeHIn
TAMIIOHA TPAKTHYECKH YCTAHOBHBIIMHACS peRHM HACTYIAeT OdYeHb OBICTPO.
YuursBag 0pHeHTHPOBOTHOCTH HOJYTAEMBIX PACIOTHHIX BEJIIINH, OIBIT MOKHO
3AKAHYMBATE I KayKI0H CTYIeHM Hamopa NpH HPHMEPHOM IIOCTOAHCTBE
pacxoja m jasiaenus B TedeHne 1—2 u. OTcdersl JaBIeHHA U PACX0/a IPH 110~
UATEPBAJbHBIX HATHETAHIAX PEKOMEHyeTCs IPOM3BOJAHTL UYepes Kaskbie
5—10 mun.

Onpedeaenue koafpuyuenma ceésau co cmercnsmu 2opusonmanu. llpn
STHX OHHTAX He0OXOAUMO TOYHO H3MEPATH YPOBHH BOJIB B HaOII0/laTelbHBIX
CKBa;KHHAX, 000PY/OBAHHBIX HA CMEJKHBIC TOPU3OHTH, MOCKOABKY MOHUKEHNUS
MOTYT OBITH HezHaunTeabHHME. HaGuogareabHble CKBaRUHB, 060py/10BaHHbIE
Ha CME;KHEIe TOPH3OHTHI, J0JIKHB], 0YeBHIHO, HMETEL COBEPUICHHO CBOOOAHY IO I~
IPaBINYECKYIO CBA3H ¢ HAOII0aeMBIM TOPH30HTOM, UTO TIATEIBHO IPOBEPALTCH.

Omkauku — Haenemanus. ITOT METOJ XapaKTepusyercs OblcTpoil cradm-
Jmsarnmeii gefuTa M AHHAMHYECKOTO yPOBH, UTO H03BOJAeT Hpm Gecmepeboii-
HOM XOJI¢ OIBITA M MCIOPABHOCTH BCeil almapaTyphl COKPATHTH MPOKOIANTeI b
HOCTH €ro IPHMEepPHO [0 OJHO CMEeHB Ha KaJKAYI0 CTYHeHb. ¥ BeJHdYeHue Ipo-
DOJKUTEIBHOCTH OIBITA MOKET MOTPeG0BaThCA, OHAKO, B cilydae KOJbMaTal[Hm
HOPOJ HCCACAYEMOTr0 TOPH3OHTA, TAK KAK [aBICHHe, IPH KOTOPOM MO;KHO 3a-
KavaTh BCI0 BOJY, IIOCTYHAIOI[YIO M3 OMBITHOH CKBAjKUHBEL, MOKET HACTOJILKO
BO3DACTH, YTO OKaykeTcs HeoOXOAMMOil MPOMBIBKA HOTIONAIOIEH CKBAKHHEL
mam, uro Gomee aPerTHBHO, mepeMeHa ee MecTaMu ¢ omeTHOI. Ilpm npusna-
KaxX KOJIbMATaIHH IOPOJ B HONIOMAIOINEH CKBa/KHHE BeJHYNHA [MABICHUA,
1OJ, KOTOPBIM NPON3BOUTCA 3aKAYKA B Hee BOJLL, He HCIOJb3YeTcs [JJIA pacue-
‘roB, MaMepeHHsa NpH OTKAYKAX — HATHETAHNAX IPOH3BONATCS TAK JKe,
Kag IpH IPYTHX BHEAX ONBITHHIX THApPOreoormiecKmux pabor.

OGpaoTka JaHHbLIX ONbITHLIX pabor

O6paforka JAHHBIX ONBITHHIX TI'HAPOTe0JOrHYECKHX PAbOT 3aKII0YACTCH
B IpoBepKe U O(OPMIEHAM BCEero MaTepuasa, MOJYYeHHOrO IPH HMPOBEIeHUA
-OIBITOB, a TAK:ke B COCTABIEHHH PAfa rpaduroB AIA pacdera THAPOTeojIoru-
9eCKIX IapaMeTpoB. 3
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HpI{ OTHAYKaX H3 OJUHOYHBIX CHEBAKHH I HargHeTanmsAaX COCTaBIAIOTCH
XPOHOMOTHYECKMI TpaQuK OTKauKHM, IpaduK 3aBHCHMOCTH MEKAY Ae0HTOM
1 DOHIKeHHeM, a [l 0esHamopPHEIX BOJ Takske TpadUK 3aBHCHMOCTH nebura
or Berwannsl S (2H — S). Kpome Toro, cocrapmsmores rpagiky BOCCTAHOBIE-
HUA YPOBHs (MM TaBjIeHHs HA YCTHe) ¢ OOEYHBIM 1 JIOrapupMHAIeCKAM MaCIIITa-
00M BpeMeHH, a IPH KPATKOBDEMEHHOCTH OTKAYKH — rpaguK BOCCTAHOBIEHUA

t
s
B NIepHOJ €ro BOCCTAHOBICHHA; f, — MPONOJIKATENABHOCTh OTKAYRM; { — Te-
Kymee [BpeMs. 9TH rpaduKH COYKAT A pacdera THAPOTEOJOTHUECKHIX
IapaMeTpoB mo (GopMyJdaM HeyCTAHOBHBIIETOCH JIBUIKEHMHs IOA3EMHEIX BOT.
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Pmc. I11-6. Dmiopa ymeabHOTO BOJOITOIVIONIEHNA, COBMEIeHHAS
C re0JIOro-JUTOIOTHIeCKAM Paspe3oM OILITHOH CKBaKHHEL.

Io pammemM KYCTOBEIX OTKAYeK CTPOATCH TaK:Ke PABPE3H! 1O JIy4aM ¢ mo-
KasaHHeM JeNPEeCCHOHHBIX JHHUH U INIAHBI AeIPECCHOHHOIl BOPOHKHM B THpO-
H30THICAX WIM OBE30HB0THNCAX IIA Kaskaod crymenm. Paspesnr mo ayuam
OIIBITHOTO KYCTA PEKOMEHIYETCA CTPOHTHL He TOJBKO ¢ OOKYHEIM MAacIITa0oM
PACCTOAHMIL OT ONBITHOU CKBAKUHEL, HO TAKIKe ¢ JOTapuPMHUICCKIM MACIITAGOM,
a s OesHamopHEIX Box B Macmrabe S (2H — S) mam h* u lgr, toe S —
DOHMKeHHEe YDOBHsA B HaOMioJaTeqbHON CKBakuHe HA PACCTOAHUU 7 OT OCH
LeHTPATBHOI CKBAKHAK; h — TayGnHa (e3HANOPHOTO MOTOKA HA TOM JKe Pac-
CTosiHAM. IT0T Merof, mpemdoskennsii C. A. Koxem (1941), upeobdpasyer
ACTIPECCHOHHYI0 KPUBYI0, HoAYuHAlmyloca ¢opmyne [liomon, B upamywo,
4TO MO3BOJIACT JerKo BEIYHCJINTL pAX mapaMerpos. [lpm pasGpoce Touer pe-
KOMEHITYeTCH JIs IMOCTPOEHHA BTOH NMPAMOIl MOMB30BATLCA METOIOM HANMEHb-
mux kBagpatoB [Heprme, 1958].
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JA DOMETEPBANBHEX HATHETAHMIL JOMOTHATEXBHO CTPOATCA TAK HA3bI-
Baemble SIIOPH YIeNAbHOT0 BOJONOTIOMEHNA HIK APYTOil BeTMIHHE, XapAKTe-
PH3YIOmeil BOJOUPOHNIAEMOCTH IIOPON, OOBYHO COBMEIIAEMEIe ¢ Te0JI0r0-1H-
TOJOTHIGCKHM paspe3oM ckBakuH (pmc. III-6), uro xapaxrepumsyer mame-
HEHME MPOHMNAEMOCTH TOPHHX IIODOJ B 3aBHCHMOCTH OT TAyGHHB H JADPYIHX
(GaKTOPOB M TOBBOJNAET ONMPECNNTH HOMOKEHN® BOHEL IPaKTHYeCKH HEIPOHH-
MaeMBIX HOPOJ.

Pacuern rugporeonornueckux HapaMeTpoB N0 JAHHEIM ONETHHX pabor
UpPOH3BOAATCA, KAK yKasaHo B raaax X[ m XII, rom 1.

b. FTMAPOTEONIOTMYECKOE ONPOEOBAHME
FNYBOKHX CKBAXXHH

Bypenne ray6oxnx cxpaskme mposogutes B memsx H3yUeHNd IIyOHHHOTO
PEOJIOTHIECKOTO CTPOCHHA W HAIPABIEHMS He(TEIOMCKOBHIX paboT B Majomc-
CIeIOBAHHBIX PalioHAX; PasBeJKM TOJE3HBIX HCKOIAEMBIX (medrm, raza, BOmH
H Ip.); OHCINIyaTallHW MOJIe3HBIX HCKOLAEMBIX; HMHTEHCHYHKANWN TOORYHE
HOJIE3HBIX HCKODAGMEIX U HaOmofeHng 3a paspaboTROil MecTopOKICHMI,
B coorsercrsum ¢ sTum mo CBOEMY HA3HAYCHHIO INyGOKHe CHBAKUHBI IOJpPa3-
ACJAIOTCHL HA OMOPHEIe, CTPYKTYPHO-HOMCKOBEE, PasBel0UHble, DRCILIYATAIN-
OHHBIe, HATHETATEIBLHBIC H HaOJII0IATeIBLHBIE,

OcoBeHHOCTH THAPOreOIOrHIECKHX Ha0JI0/leHmil U Hccae0BaHmil B Tay-
OOKHX CKBaKWHAX WM uX 00BeM O0YCHIOBICHH KAK Ha3HAYCHIEM CKBAKHH,
TaK H CHOCO00M OypeHHs ¢ HpAMeHeHHeM [NIHHHCTOTO pacTBopa, XapakTepom
KPEIUICHIA CKBAMHH, NX KOHCTPYKIUeH M rayGmHOM 3ajeraHma ompoGyeMbIx
TOPH30HTOB.

§ 1. Tupporeonoruyeckue HaGniopexns
B npouecce GYpeHHA CKBAaXKHH

Buibop cfbekToB mna onpoGoBanus

B mpomecce Gypenns rayGoxmx cxBaskmm, OCYMIECTBIAEMOT0 POTOPHBIM
H TYpOMHHBIM CIOCOGAMH, CTBOJ CKBa;KAHE 3alIOJHEH IHPKYIHPY IOLAM
TIMHACTHIM PACcTBOPOM, KOTOPHIH OT;KHEMaer oT 3a608 H CTEHOK CKBAaKHHEL
HO/I3eMHbBIE BOJ(BI IePeCeTeHHBIX €10 BOJOHOCHHIX TOPH30HTOB. IlosToMy BO
BpeMA OypeHHa 9acTo He MOJYYAloT MPAMBIX HPH3HAKOB BOTOHOCHOCTH npoii-
ACHHBIX HOPOJ M THAPOTe0JOoTHYeCKHe MPeANOCELIKN OCHOBHIBAIOT TOJLKO HA
KOCBEHHBIX HOKasaTelsX. B pefkmx cayyasx, Iumb OpH BCKPHTHE BHCOKO-
HAOPHHIX TOPH30HTOB, HAa0JXI0/laeTCA H3IMB IPOMBIBOYHOM JREIKOCTH W ILIa-
CTOBEIX BOJl Ha NOBepXHOCTH. B aroM cayuae go ammsuganum gourana HeoGx0-
MO OTIPENIeIUTh e0UT CKBA/KUHEI, TEeMIEPATYDY BOJH, €6 Ta30HACHIIeHHOCT b
U 0T06paTh NPOOK BOJEL I rasa. :

Kocsennrie nmokasarenn BogoHocHOCTH MOPOJ MOKHO HOJYYHTH IPH Ha-
OMIOIeHAAX 3a HM3MEHEHHeM Gatamca IUPKYIMPYIOMEro TIMHHECTOTO pacrBopa
H ero (uamko-XuMHYeCKHX cBoiicTs. BaskHoe suauenme s XapaKTePUCTHKHA
IPOHHNAEMOCTH H BOAOOOHIBHOCTH BCKPHITHIX CKBAKUHOM MOPON HMEIOT JaH-
HbIE O IOTTONEHHE TITHHHCTOrO PAacTBOPA WM yBeIHIeHHH €ro ofbeMa mpH
HO/ATOKE BOIEL U3 BOTOHOCHBIX TOPH30HTOB.

B mekoropx caywasx mo mammeiM maMepeHms YPOBHA TIIMHUCTOTO pac-
TBOPA B CKBAKUHE MOKRET GBHITH YCTAHOBIEGH HALOP MOJ3eMHBIX BOJ.

Jis pemenus Bompoca 0 HANIHYIHE BOZOHOCHHIX TFOPU3OHTOB IO JAHHKIM
HCCAE0BAHNA (U3UKO-X AMUYECKUX CBOICTB INIMHUCTOTO PAcTBOPA B HOCIE/HEM
HEOOXO/MO OIpPEJIeIATL COJiep;KaHme KOMIOHCHTOB, ROTOpPEIC OOBRIYHO CBS-
3aHBI ¢ PA3BeHBACMBIMH IOA3eMHEIMI BofaMu. O{HAKO HYKHO UMETH B BHIY,
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9TO MPOICHAKEe BOJOHOCHEIC TOPH3OHTH TacTO TIMHHBHPYIOTCH I HE BCEr/Ia
OKa3HBaIOT BIMAHKE HA GUIMKO-XMMHYECKHE CBOMCTBA IITHHMCTOTO PAcTBOPA.

Brijiesienne BOJIOHOCHEIX T'OPH3OHTOB H KOMILIEKCOB B Paspese CKBa;KuH
H BEOOD 00BEKTOB JyIsi OmpoGOBaHMsA HPOM3BOAUTCA 1O CYMMe IHOKasaTemeil
SIEKTPHYECROTO, PaJMOAKTHBHOTO, TIa3oBOr0 M MeXaHHIECKOTO KapoTaska,
TePMIMECKHX pafoT, a Takske N0 MarepHalaM HM3yvYeHHA KepHA H ILIAMA W
AAQHHBEIM, IIOJYIeHHBIM B peayJjibTaTe IHAPOTEOJOrHIecKnX Halai0/ennii B npo-
necce Oypesms.

JAEKTPORAPOTAR H TEPMOKAPOTAK TO3BOIAIT YTOYHHTH JTHTOLOLMUECKMN il
paspes HmOpoJ, OHpeeInTh NOJ0KeHIe He()TeHOCHEIX, ra30HOCHBX B BOTOHOC-
HBIX TJIACTOB, @ TAaKKe BOJAOYHODPHBIX CJI0€B, M BRABHTH OPH3OHTHL ¢ NPeCHOI
M MuHepaamsoBaHHOI Bojoi (cM. rmasy VII).

§ 2. OnpoGoBaHHe CKBAXKHH

OuepeanocTb onpo6oBaHHA H METOAbI BCKPLITHA FOPH3OHTOB

WcenenoBanme naMedeHHHX K 0NpoGoBaHMIO 00BEKTOB NPON3BOJUTCS
B 0OJBIIMHCTBE CIHYdYaeB I0CIA¢ OKOHTaHHA OypeHnms CKBa;RuEH. OIHAKO
onpoGosanne Mo;keT GHITH HpPOBEJeHO H B Ipollecce MPOXOAKM, CJAH OHO
HEe yrpojRaeT TeXHHYCCKOMY COCTOSHHIO CTBOJA cKBazkuHH. [lociejHee Boa-
MOJKHO B YCTOHYHBHIX CKAJBHHX NOPOJAX IVIH HOCHe COycKa M IeMeHTajka
OPOMEKYTOUHBIX 00CAaJHEIX KOJOHH B HHTEpPBaJax HIGKe NX OamMara.

OnpoGosanme mocie okoHYaHHsA Oy PEHIA BOBMOKHO KAK B HE3aKpeIIeH-
HOil CKBasknHe (B yCTOMYMBEIX HOPOAAX), Tak M MOCTE KPeINIHHA CTEHOK CKBa-
AKUHBL 00cajiHoil KOMONHOH M ee HeMeHTAIMM (B HEYCTOMYHMBHIX TOPOJAX).

B meoGcaeHHBIX CKBA)RAHAX HCIBITAHNE IPOM3BOJUTCH C ITOMOINBIO
HCOBITaTeN el WIacToB pasanunoli KomeTpyknun (cM. raasy XI1I). Cospemennnie
KOHCTPYRIUI HCHBITaTe el II03BOJIAIOT IOJIYIUTh TIaBHEIM 00pasoM KauecTBeH-
HYI0 XapaKTePHCTHKY ILTacTa, T. €. JAKT BO3MOJKHOCTH BHIACHUTE, 4eM Ha-
cuien mracr. [lomyuenne TouHOM 1 MOJHOM KOJAMUECTBEHHOI XapAKTe pHCTIKH
CONPSREHO ¢ PAJOM TPYJAHOCTEH H BO3MOKHO JIMIIH IPH BCKPHITHH BEICOKO-
OPOH3BOAUTEIBHEIX ropusonTos. OOp4mo Hanbomgee TOYHO YAAETCS 3aMepPHTh
IIacToOROE JaBIEeHUE U TeMIepaTypy OmpodyeMoro TopH30HTA.

B sakpenmennoil cKBasknHe JOMYCTHMO HCILITAINE JUIIL TéX TOPH30HTOR,
KOTOpHIe OBUIM NMepeKpHITH IEMEeHTOM HpH 3aTpyGHOM uemeHTayke oGcajHOil
Komonnel. OmpoGoBanne rOPUBOHTOB, PACIOI0KEHHBX BHINE KPOBIH IMEMEHT-
HOTO KOJbIA, IMPOM3BONUTCA JUIIH IOCTE JOMOJHUTENBHOT0 3aTpyOHOTO Ie-
MeHTajKa B MHTepBaje HaMeYeHHOI0 TOpPH30HTa, MpHIeM BLICOTA MOACA IeMeH-
TAlUK JI0J7KHA B HECKOJBKO Pas MPEeBHITATh MOMHOCTH TOPH3OHTA.

Ilepen cuyckom ofcanmoli KOJTOHHBL CTBOJI CKBAaKMHBL TPOpadaTHIBAeTCH
JI0JIOTOM LA YAAJZeHus c¢o cTeHok ramaucroil Kopku. [locae memenTaska mpo-
H3BOJNTCA HCHBITAHME HA TePMeTHYHOCTL KOJOHHEI M IEMEHTHOTO CTAKAaHA.
Henwmranne ocymiecTBIseTcs HArHETAHNMEM B CKBAJKMHY JRHJIKOCTH TIOJ JaBae-
HHEM HIN CHH;KeHueM ypoBHa. Harmeramme npousBojuTCs IOJ /laBJICHHEM
or 50 mo 100 am, a BeamynHA NOHIKEHNA YPOBHA JOJKHA OHTH BO3MOGKHO
Gompmmieil, HO (Ge30NACHOI ¢ TOYKM 3peHHsi CMATHA KOJoHHH. Hozomma mpu-
3HACTCHA TepMeTHUHOIl, ecnm ypoBeHL 3a 8 ¥ HaOMIONEHHA TOXHHMETCS He
Gosiee 4eM Ha 3 M, a gapiaeHne B Tedenne 30 mur cuusnTea He Goaee yeM Ha 5 am.

Ecnn nmamedennsii Kk ompo0OBaHHI TOPH3OHT pAcHONOskeH B WMHTEpBae
IEeMEeHTHOr0 cTaKaHa, Imociaefumili pasGypuBaercsa 0 HeOOXOXMMOM riayOHHEL.
Ilocme mcnBITAHMA TOPU30OHTA yCTAaHABJAMBAETCHA IEMEHTHBI MOCT ¥ TpOBe-
psAeTcs ero repMeTHYHOCTL. HpoBiA Mocra [oisKHA pPAcHOJIATATLCS HE MeHee
YeM B 3 M OT IOJOMIBE BHIIIEJERANEr0 HHTepBada, HAMEUCHHOTO K onpobosa-
HHIO.
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Ilepes BCKPHTHEM TOPHBOHTA HA CKBAjKHHE MPOBOMATCS CJeyOmue
‘onmeparmi:

1) mpopaGoTka KOJOHHH J0J0TOM AMAMETDPOM Ha 1/, MeHBIDe ee @EaMeTpa
JUIA yOAJeHNs ¢ BHYTPEHHHX CTOHOK IEeMEHTHOH KODKH;

2) TMpPOMBEIBKA CTBOJA [0 32605 11 3aM0IHeHNe YIHCTOM BOJIOIl;

3) maOI0HIPOBAHTE KOJOHHBL;

4) obopynoBanme YCTLA 3aJBHGKKOM BEICOKOTO JaBICHMA CO MTYpPBAJIOM
‘ee YIPABICHHs, BHBOICHHAIM 33 PeJIeIbl OypoBoii, GorTaHHOMH apMa‘TypOH 1781873
TPOHHHEKOM C JBYMHA pr6aMH

JIlna BexpweTusa ounpoOyemMoro o0bexTa 00CagHY0 KOJOHHY H IEMEHTHOEe
KOJIBIO Ba Heil DpoCTpeNmBAOT IPH HOMOIGH mepdopaTopoB, CHYCKAEMBIX
B CKBa/RUHY HA KapoOTaiKHOM rabexe.

Ilo npmumuny feiicrsua mepdoparopst genntces Ha myreswie (cepum CII,
IIIX n ap.), kymyaarususie (cepun [IK) n ropnexnsie (cepun TIIK). B nocaen-
Hee BpeMs NIHPOKOE PACIPOCTPAHEHHEe HMOJYYIIN KyMyJATHBHEE mepdopa-
TopHI, obmajaroniue HamboJAbIIell mMpoduBHOM cnocobnocTho. B crammm ocso-
eHNA HAXOOHTCS THIpPOmecKocTpyiiHag mepgopaiusd.

IIpm mepdopanmu obwramo mpocrpeansaerca 10—20 orsepermit ma 1 x,
mmamerpom (0,8—1,5 em. Ilpm mcmonbpsoBaHHE TOPHeAHEIX HepPOPaTOPOB
KOJMIECTBO OTBepCTHil cokpamaercsa go 2—4 #a 1 m. B mmormeix mopojax
¢ TeJIBI0 MOBHINEHNA [e0UTa CKBAsKUHEL HHOTIA HPHUMEHACTCA TOPIeINpOBaHIe
¢ IDOMOMIBI0 CHeIMaJbHEX Topmel. Boxee mopodHO KOHCTPYRIUH M TeXHHIe-
cKme xapakTepucTurH meppoparopos paccmorpens B X1II riase.

THA])I]I'GOJ'IDI’HHEGKH& HCCNEef0BaHHA B CKBaXHHaX

Bostyacdernue naacma u onpedesenue nocmoanemea cocmasa 60dw. Ilocie
nepdopamun A OYACTKI CTBOJIA CKBAKAHEL I OTBepCTHil mepdopainum or
TJAHHEECTOrO PAacTBOpPA OPOBORAT MX HPOMBIBKY YHCTOI BOAOH depes KOJOHHY
OypHIBLHEIX WK KoMupeccopublXx Tpy0. IIpm sTom GamMar KOJTOHHH JOM/ReH
OBTE 00s3aTeNIBHO PACIOM0KEH HA TAyOWHe WHTepBajia IpPOCTpela HIH He-
CKONBKO HuKe ero. s yrydmenus ouncTKE mpu3aboiHOil 30HE B MHTEPBAJE
mepdopanau MOYKHO PEKOMEHJOBATH CHOYCK Ha TpyGax [oioTa, AAKMEro IpH
MPOMBIBKE CHIBHYIO CTPYIO, HePHEHHKYIAPHYI0 K CTEHKAM CKBa KUHBI.

Jlis Toro, 9roGH BEI3BATE IPHTOK JRUMKOCTH (Ta3a) M3 IVIACTA B CKBAKHHY
(«BOSOY/UTEY IIACT), MEFKAY HUMU HEe0OXOIHMO CO3[aTh PasHOCTH JaBJIeHM.
Iocaenisnsa MosKReT BOZHUKHYTH YiKe NPH OUHCTKE CTBOJIA CKBAYKHHEL OT INTHHE-
CTOTO PAcTBOpa B IPOIEcCe IIPOMEIBKE YHCTOH BOJNOIl.

Ecam mracr mpm TakoM CHIJKeHHM JaBICHHS HE NDOABIAET celf MIN
UPOABIAET ¢Iad0, TPOA3BOHTCH CHIUFKEHIE Y POBHA BOJB ¢ IIOMONIBIO KeTOHKI,
cBaba man spaugra (komupeccopa). Beanunna cHmkeHHA MOKeT OBITH pasiimd-
HOIl ¥ COCTABIATHL OT HECKOIBKHX JIECATKOB [0 HECKOJIBKHX COTEH METpPOB.
B sHaunrenpHON CcTemeHH OHA 3aBICHT OT HPOHMBBOJUTENLHOCTH BCKPBEITOIO
TOPUBOHTA U TeXHHIECKUX BO3MOKHOCTEH 000pyIOBAHMA, ¢ HOMOIIBIO KOTOPOTO
HOHM;KaeTcA ypoBeHb. Jlus mpeporBpameBms BHHOCA H3 IlacTa Iecka H
o0pasoBaHUA MMPOOOK CHUMKEHHE YPOBHA INPOM3BONAT HOCTEHNeHHO, HAYMHASL
€ HECKONBKHX JeCATKOB MeTPOB. B ycTOHYMBEIX mOpOfgax ypOBEHL MOYKHO
CHIKATh B Gonbmeil crenenn. MaKcuManbHOe MOHH/KEHHE YPOBHA HE JI0JRHO
NPEeBHIIATH IVIYOHHE, TeXHHYeCKH TOIYCTHMOI T8 JaHA0H 00caHOl KOJOHHEL.

Ecanm npm MakcHMaapHOI JelpeccHnm Ha IUIacT NPUTOK IOJYYATH He
yAaercs, claegyerT MOBTOPHTH Hepdopamimio, YBeJIHIIB HHTePBAJ ee BILIOTH [0
0XBaTa Beeil MOIMHOCTH MCIEITHBAEMOTrO TOpH3oHTa. B TpemuHOBATHX 1 CcHe-
MEHTHPOBAHHEIX HOPOJAX IpUMeHsercs TopmeaumpoBanne. OmpoOyemsiii mu-
TepBaJl CIeAyeT CIUTATH NPAKTHYECKH (CYXHM», €CJH HPUTOK RUAKOCTH He
apessimaer 3 x* B cyrkn. Jlanpmeiimune rupporeogorwdeckie padoTH Ha

43



mofo0HBIX 00BEKTAX He HPOBOIATCH, & BHINEIE:KAMUIl HHTePBAT HCIBITHI-
BaeTcA 0e3 YCTAHOBKH M30MHPYIOMEro MEeMeHTHOr0 MOCTA.

IIpm ompoGoBamun caepyer usberaTs GONBIINX NOHIKEHHI ypPOBHSA,
0c0GeHHO B MaI0[e0HTHEIX TOPM3OHTAX, NOCKOJIBKY HPH 3HAUHTEILHOM CHH-
JREHHM [IaBIEHHA MOJKeT HPOM30UTH [erasamus KUIKOCTH B NpusaboiiHOi
9acTH! IJIacTa, M 3aMep HCTHHHOTO CONepP)KAHHA rasa B BOJE CTAHET HEBO3-
MOJKHBIM.

Orrauky BOJB U3 CKBayKHHEL OPH BO30Y;KJCHUH BOJXOHOCHOTO T'OPH30HTA
OPOMBBONAT JC YCTAHOBISHHA IOCTOAHCTBA COCTABA M3BIEKAEMOH BOJEL IO
CoflepsRaHui0 XJI0pa, BeandnHe yhaeasHoro seca m pH. B mpomemyrrax mesrny
0TOOPOM IPOG JONKHO OTKAYMBATHLCH HE MEHee OJ(HOIl TpeTm o0beMa CTBOJIA
cKBa;kuHBL. IlOCTOSHCTBO CcYMTAETCA JIOCTHTHYTHIM, €CIH COBHAJAET COCTaB:
Tpex mocixegoBaTenbHo oTobpamHEX npod. [aa xomrpoxs orbupaercsa mpoba
BOOABL ¢ 32005 CKBAKHHBI,

Onpedeaenue npousgodumeibHOCU B000HOCHWE 20pudonmos. OQpHUEHTH-
POBOYHOE ONIpEAeIeHHe BeIHIHHEL IPHTOKA HPOUZBOJMUTCS eIle B IEePHOJ BO3-
Oy:K[eHAs IIacTa 10 CKOPOCTH MOHHJKEHIS YDPOBHA IPH OTKAUKE HIIH LIyTeM
HaOIIO7eHNil 83 ero BOCCTAHOBIEHHEM BO BPEMA BEIHYMKIEHHHIX OCTAHOBOK.

C mennio ompeeneHnsi yCTAHOBHBIIETOCsA NPUTOKA HPOH3BOXHTCH OT-
KauyKa BOJBI IPH IOCTOAHHOM [HHAMHYECKOM YDOBHE B Te€UEHHE TPeX CYTOK.
Ompeptererme DpHTOKA CleflyeT HAYMHATH I[IOCHe JOCTHKEHHS IIOCTOSHCTBA
cocraBa Bofsl. OxHaKo Ipm ee HesHAYATEIBLHON MuHepanmsamua (mo 10—
15 2/4) samep mpuTOKAa UPH MOCTOAHHOM JAMHAMHYECKOM YPOBHE MOKHO Ha-
YHHATL, He 0KHJAACh HOJHON CMEHH TeXHHYECKOH BOJALL HA INIACTOBYIO.

daMep o0beMa MBBIEYEHHOI BOJB MPOHM3BOMUTCH MEPHON EMKOCTHIO WM
BO BpeMs cBaOHPOBAHMSA IyTeM IPOCJIE;KABAHIS MOBEeHHs YPOBHA KATKOCTH
B OTKPHTOM 3aTpy0HOM HOpOCTPAHCTBE HIPH HOMOIH PTYTHOTO HWIH BOJSHOTO
MaHOMeTpa. ¥ cTpoiicTBO IochAefHUX H coenupHKa saMepa ypOBHA C HX IO-
MOIIBI0 HOAPOOHO paccMOTpeHH B psage pykosoacts (Axosmes, 1959; JleGenes
o ap., 1956).

Fnybuna yposHA onpepensercsa mo QopMyie

c
Ly Panep+ Puan’ L
rje ! — roybmHa ypOBHA B 3aTpyOHOM IPOCTPAHCTBE;
Papep — aTMOC(ePHOE [aBieHUe IO TOKABAHMUIO AHEepPOH[a;
Puag — JaBlIeHHe B 3aTpy0HOM IPOCTPAHCTBE II0 MOKABAHUIO PTYTHOTO WK
BOJAHOIO MAHOMETDA;
¢ — MOCTOAHHAA BEJHYHHA.

JHadenme ¢ onpefieaseTcs IPU M3BECTHOM IIOJO;KeHHH YPOBHA [, W m3-
BECTHOM 3aTPyOHOM [JaBIeHHH Psarp.

czl]_pBan-

Ilpu oTKauke MPOM3BOIATCA HAOMIONEHMA 33 KOJAOAHHAME YDPOBHA HPH
rasxaoM murie csabuposamus. Ilo mssecrHoMy 06Bemy 1 m 3arpydHOrOo mpo-
CTPAHCTBA U MOHH;KEHHIO YPOBHA OIpeeaseTcs 00beM 0TOOPAHHOM sKIIKOCTH
3a ofimH IuKI. O0mee KOIMIECTBO M3BIEYEHHOM ;KUIKOCTH PACCIHTEIBAECTCS MO
4nCIAy IUKIOB.

Paccmorpennsiit MeTo 06ecoeuHBACT TOYHOCTE, LOCTATOYHY IO I NPAKT H-
JeCKHX Ieieil, HO OH DpHMeHUM JHIIb OPH HeGOJIBIIOM COREp;KaHHH B BOJe
pacTBopeHHOro rasa. llpm 3HaYMTEIBHOM TIas3oCOMEPJKAHMM BRI IONIIIICH
B CKBa;KUHE ras Oy[eT CKamInBaThCa B 3aTPy0HOM IPOCTPAHCTBE H HCKAKATH
IMOKABAHMA MaHOMeTpa. ;

Ecnn orrauxa npomssopmrcs cBabOM LpH 3aKPHTOM 3aTpyOHOM Ipo-
CTPAHCTBE WM KOMIIPeCCOPOM, IIA 3aMepa HeOnTa HeoOXofuMa MepHas eM-
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rocTh. O0BeM eMKOCTH J0JKeH 00ecnevdBaTh He0GX0MMYIO TOUHOCTh 3aMepOB
{+=1%).

Horja samep IpUTOKa MepHOH eMKOCTHI0 HEBO3MOKEH, OPHEHTHPOBOTHASA
BeJIMYMHA @T0 OMPEeMIeafAeTcs 110 CKOPOCTH MOJBeMa YPOBHA B HEPBBHI MOMEHT
mocie npexpamenus orkadxku. Ciaemyer mMers B BUJy, 4TO HIpPH 9TOM IIOJY-
9a0TCs 3aHIKEHHEE Pe3yIbTaTH.

Ilpm ecTecTBeHHOM caMOW3JHMBe WIH TPH (QoHTAHHPOBAHHH OOBEM
RUTKOCTH 3aMepsaeTcs 00heMHBIM MeTOJ0M IUIH ¢ IOMOINBIO PasiMYHOTO pOJia
pacxomomepoB (cm. raasy XII). Jlna perymmpoBaHms pessuMa HCTEUeHNHA
M BHIICHEHHA 3aBHCHUMOCTH He0HTAa OT AENPeccHH INIACTOBOIO MAaBICHHSI TIPH-
MeHAIOTCA INTyIlepa WIAH INaiiosl pasamgnoro pmamerpa. Coxpamsomeecs
npH UX MCHOJIb30BAHAN M30KITOYHOE [aBIeHIe HAa yCThe 3aMepseTcs PTyTHEIMHE,
OpY KAAHEME, TeXHAYECKUMA I 00pasMoBEME MaHOMETPaMHA ¢ MAKCHMAJILHO
BO3MOJKHOH TOYHOCTHIO.

Eciu B cKBajKWHe HCHOBITHIBAETCH OJHOBPEMEHHO HECKOJBKO TOPH30HTOB
n Tpefyercs OmpeleinTh NPUTOK U3 KajkIOro TOPH30HTA, IPH HmepejuBe Ipu-
MeHAITCA TAyOommHEe nedmromepsi. [leGuromep omyckaercs B paforaiomiyio
CKBayKAHY ¢ MOMOINbI0 0ORYHOM TefeJKH Ha TPOCe Yepe3 CaTbHUK, YCTAHOBICH-
HBII HA YCTHheBOM apmarype. '

Bee napmele 0 OTKadKke I peayiabraraM HaOXOfeHHWIl OpH CaMOHM3JIHBE
3aHOCATCA B JKypHaJA. B KOHIE OTKAYKN O0TOHPAIOTCA IPOOGH BOJE HA XHMHIE-
cKHil, GaKTepHOJIOrHIeCKU ¥ PaJAMOAaKTHBHEI aHAIM3H M MPOOH pacTBOpPEeH-
HOTO, CIOHTAHHOTO, 4 HA ras0BHX CKBA;KHHAX — CBOOOAHOrO rasa.

Om6op npo6 eodw u easa. Ilpum camomsinuse mpoOel OTOHpPAIOTCA C YCTHA
ckBakuEH. [[pm BEeNeHHM COOHTAHHOrO rasa IPOGH ero oTOMpaloTCA H3
raso0TBONHOIN TPYOKH Ta300T/eNuTelnsa WIN Tpana, a OpH He0OABIIOM Jedure
ans orbopa mpoOBl MOskeT OHITH MCHOIB30BaHA BOpoHKa. PacrBopeHHHIl ras
uzBIeraercsa u3 BoAnl OyTeuIbio CapyeHKo, MpHYeM Boja B Hee 3acacHIBAeTCH
.¢ DOMOImbBI0 ILIAHTa W3 BOJOOTBOJHOTO maTpyOka rasoorpenmrexns. Mosxer
OBITH IpPHMeHeH M TepMOjerasarop.

OrGop mpo6 CHOHTAHHOrO H PACTBOPEHHOTO Tasa CONPOBOKIAETCsE 00si-
_3aTeJbHHIM 3aMEpPOM TeMIepaTypsl BOXHL, M3 KOTOPOM BEIeNAeTcA ras, M TeM-
mepaType BO3AyXa.

Ecnn crarmuecknii ypoBeHbL pacmojaraerci HHMKe YCThsA CKBaKHHEL,
orGop mpo0 BOJE M rasa MPOMBBOAUTCA M3 KEJOHKH, riyOuHHOr0 mpoGoot-
OOpHEKA WIH MeTOXoM 00paTHOH IPOMBIBKH.

Ilpz mcmonpsoBaHEHE HPoGOOTOOPHHKA Bech ras MepPeBONHUTCA B OJHY
OyTEIIb, W yiKe U3 ‘Hee OTOHMpAIOTCA OTAENLHEE NPOOHL JIA TPAHCHOPTH-
POBKH.

Ecan ras m3 mpoGooTGopHEKA H3-32 GOJLIIOTO €ro KOJMIecTBa IepeBo-
IWICA B pasindHble OyTEIIM, He00XOZHMO ero cMemarh. B mpormeroM cayuae
moTpebyercs aHAJIH3MPOBATH Ia3 B KaM0H OyTHUTH, 4TO HeNb3A IPH3HATH
nexecoo0pasHbIM.

OfpaTHyl0 OPOMHIBKY HDOH3BOJAAT B TOM CJydae, €CIH OTCYTCTBYIOT
HHEI® BO3MOJKHOCTH s orGopa mpod Boasl u rasza. Hammyamme peayanTaTs
OHA MOJKeT JaTh, Korga 0oJbIIasd 4acTh 3aTPyOHOrO NIPOCTPAHCTBA CTBOJA
-CKBAJKUHEL 3aII0JHEHA ILIACTOBOM BOMOM, T. €. IPH 3HATHTE]HHOM IOHUKEHHN
VPOBHA BO BpeMsa OTKAaYKH.

Jlna mposefieHHA O0OpATHOM NIPOMBIBKH DEKOMEHAYeTcA WHCHOJb30BATh
He TrpsA3eBbie HACOCH, CO3AAIINIHE MUPKYIANHUIO IINARCTOTO pacTsopa mpu Oy-
peHum, a IeMeHTHPOBOUHBIe arperarsl WIH HHEe HACOCH, CHOCOOHEIE ofecie-
YATH PaBHOMEPHYIO 3aKauky Bofel ¢ gedmrom 0,5—2,0 a/cex. Ilpm mpommike
famMak KOMIPECCOPHEIX TPYO MA0JKeH HaXOAUThCHA HA INMyOHHe HHTEpBaja
nepdopanuu. Ilepes IpoMBIBKOIl paccunTHIBaeTCs BHYTPEHHMIT 06heM KOMIpec-
COPHHIX TPY0, 8 BO BpeMsI IIPOMBEIBKH 3aMepseTcs 00heM H3JIuBIIeics KuIROCTH.
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IlpoGer Bogmr m rasa orOmpaloTcsa m3 o0beMa BOMH, HAaXOAHBIIETOCd IepeJ
IPOMEIBKOI B MpH3afofHOIl YacTH CTBOJA CKBaYKUHEL

Ilpn ogeHr HUBKOM IOJIOJKEHMHM CTATHIECKOTO YDPOBHA M BHICOKOH Ipo-
HHAAEMOCTI M MPUEMHCTOCTH 0Npo0yeMOoro TOPH30HTa 0T00p Npob ¢ IOMOIIBIO
IPOMEIBKH MO’KET ORasaThCs HEBO3MO;KHEIM, TAK KAaK 3HAYHTeNbHAA YacTh
3aKaYymMBaeMoii BoJsl OyeT morimomarbes maacrom. Hanmdane moriomenns i ero
BeJIMYNHA YCTAHABIHBACTCS II0 OTHOIIEHHIO 00BEMOB 3aKauHBaeMOH M HM3JIH-
BAIOMICHCA BOJIHI.

Onpedesetiie cmamuteckozo Yposrs U naacmogozo dasieHus 600b MOEET
OHTHL IIPOM3BEIEHO IIOCJIEe YCTAHOBIEHHA IIOCTOAHCTBA COCTaBa BOJIBL KaK
710 OTKAYKH NpPH MOCTOSHHOM AHHAMHYECKOM YpOBHe, Tak u mocie mee. llpn
He0OJBIIOM NPUTOKE 3aMep YPOBHA palHOHAJIbHEe LPOBECTU [0 OTKAYKH.
B arom ciyuae menmpeccHs INIACTOBHIX JIaBJICHHII He yclleeT 3aXBaTUTh 3HAYH-
TeJABHYI0 00JacTh BOKPYTD CKBAKIMHEL M HA BOCCTAHOBIEHHE YDPOBHA HOTpe-
Oyercs MeHBIIe BpeMeHH.

HaGmopenns 3a BoccTaHOBIEHHEM YPOBHA HAUMHAIOTCA ¢pasy ke IIOCje
NpeKpaneHns OTKAYKH M TPOM3BOJATCA ¢ MAKCHMAIBHON TINATEIBHOCTBIO,
IMOCKOJIBKY TOYHOCTH, C KOTOPOIt Oy/ieT cHATA KpHBasAg BOCCTAHOBIEHHA YPOBHA,
Bcemeso 00ycaoBAHBAeT W TOYHOCTH OIpEJeleHHsA pAfa QH3HYecKHX Iapame-
TpoB mracra (cm. Hmxe). Habmiogenua 3a ypoBHeM BeJyTCH ¢ HOMOIIBIO allla-
para flkommesa, arperarta rayOuHEHOMN JebeqKH, CMOHTHPOBAHHOTO HA aBTOMAa-
IHHe, 9X0J0TOB, Hhe3orpada mwin yporHeMmepa (cm. rrasy XII).

C 1meabio KOHTPOIA KeJATEILHO CHATHE KPHBOIl BOCCTAHOBIEHUS HPOH3-
BOJAUTL HECKOJBLKO Pa3, AJIA 9ero HCI0JL3YeTcd Jgiodad 0JIaronpHATHAL BO3-
MOGKHOCTH (BRIHY;KIeHHEE IIepepHBE B OTKauke, MOJBeM KOMIIPECCOPHBIX
Tpy6 u T. A.). Bexyrca naGmiofenna W 3a IMOHMKEHHEM YPOBHHA, €CJIH JIHH&MH-
YeCKMIl YPOBEHDb OKAKETCH BHIIE CTATUISCKOTO.

Ilpn MereEROM DPHTOKE /I DROHOMUK BpeMeHN BOCCTAaHOBJIEHUE Yy POBHS
MOJKHO YCKOPUTH MOJIMBOM BOMBI B CKBa;KHHY. Eclim Bech ¢TBOJ CKBaiKHHBI
3aMeHeH ILTACTOBOM BOJOI, PEKOMEH[IYeTCsH HONJIMBATHL BOMY TOH jKe MHHepa-
amsanuu. RoamdgecTBo momimBaeMoil BOJEL OIpefielifeTcsA ¢ YYeTOM TOro, uro
B IOJABJIAIIEM 9HCiIe cirydaeB abcolOTHBIE OTMETKH IPHBEJEHHBIX CTaTH-
YeCKUX yPOBHEH ABIAIOTCA HOJOKATNEHAME. OTKIOHEHHA 0T 5TOT0 HpaBHIa
MOTYT HaOXI0JAaThesA JHINL B pailoHAX MHTEHCHBHOIM paspafoTKu HeQTAHBIX 1
rasoBHIX 3allesKeill MIM IOJ3eMHBIX HNPOMBIILTIEHHBIX BOJ.

Ecinu me Bech ¢TBOJ CKBA;KIHEBL 3alI0JIHEH IIACTOBOI BOJOM, 3aMepeHHbI
CTATMYECKUI ypoBeHBb OyjerT XapaKTepH30BaTh HAllop He IJIACTOBOM BOJLL,
a BOJBI, HaXoJAmmelca B ckBaskume. A ycranoBleHHs HCTHHHOTO HAalopa
B NOJYYeHHLIT ypoBeHb HeoOXomuMo BHecTH mompaekum. Meroguka pacuera
monpaBok OygeT paccMoTpena HHske. DBHecemnme mogoOHBIX HONpPaBOK He-
00XoMMO A BHYMCIACHUA ~ OTMETKH  IPHBEIGHHOTO  CTATHIECKOTO
YPOBHA.

3aMep CTATHYECKOTO YPOBHA B JINTEJLHO IPOCTAMBAIIIHX CKBAyKMHAX
J0JKeH 00A3aTedbHO COMPOBOKIATLCH MPOBEPKOIl coo0ImaeMocTH CTBOJA
CHBAKMHLI ¢ TJacToM. IlpoBepka HpomWSBOgMTCA 10 paspaboTaHHOMY
B. II. fIxosaessim (1959) meroxy Mukponoaausa Bojbl. Ilpn xopomeii coodma-
eMOCTH TOoCJe IMOJJIHBA YPOBEHD H0JKEeH INOHH3UTHCH JI0 CTATHYECKOTO MM
B 3aBHCHMOCTH OT MUHEPAJINBALINN YCTAHOBUTELCHA HA HECKOIBKO CAHTHMETPOB
BBHILIE €ro.

Ompejieseniie cTaTHIECKOTO YPOBHA B IlepelMBAOINX CKBAKIHAX HPO-
H3BOAUTCHA IIyTeM HWaMepeHus W30HITOYHOTO JABICHHA MaHOMETPOM WJIH
3aMepoM YPOBHSI B HapPOIIEHHEIX BHIIE ycTha Tpybax.

Ecmn ma yerbe cHBa;KUHBI NpH IepeiiiBe BReldeTcA CIHOHTAHHEI ras,
TO UpH 3aMepe M3OBITOYHOTO JIABIEHHS ras, HaKaIUIHBalOIuiicA B BepXHeil
YACTH CTBOJA, HNEePHOANYECKH YAajsfeTcd H3-TOJ MAaHOMETpPAa BIJIOTH [0 €ro-
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HPAKTHYECKH HOMHOTO Hedesnopenns. C aToil neanio gomien 6LTH MpegyeMmo-
TPeH BHIIYCKHONW BEeHTHIIE.

Mnorga yerbe ckpaskMHEL He MosKeT GHTH IOJHOCTHIO TepPMeTH3H POBANO
1o TeXHuYecKnM npnannaM. B atom cayuae crarwueckmii yposens (n3Grrtounoe
Aasienue) onpeneasiercs rpaguueckn. s sTor0 He0GX0gMMO 3aMepUTEH Ae0uT
IIPH PA3IMIHOM NPOTHBOJABICHNH HA YCThe. 3aBHCUMOCTH HeGHTa OT MPOTH-
BOJIABIEHIS] YCTAHABINBACTCA He MeHee YeM IPH TpeX pesKHMAX HCTeYeHIS.
pu xammgoM penme qobuBaroTes MOMHOI ¢TabHIM3aIn NeGuTa 11 TABIEHUS.
Brijjesrenne crmonTammoro rasa npH mepeimBe pesKo HcKazkaer JaBIeHIe Ha
yeThe, W TOITOMY ONpejielleHHe CTATHYOCKOTO YPOBHA OTHM METOHOM
CTAHOBHUTCHA WJIM BOBCEe HEBOBMOJKHBIM, WJIM TOYHOCTH €r0 PesKO CHHKATCA.

[nacrosoe napienue Ha rayGume ompoGyeMoro TOPUBOHTA MOJKeT OHITh
3aMepeHo MM PAacCYNTano JMINb HPH TOYHO 3aMepPeHHOM NOJO0KeHHH CTATH-
YeCKOT0 YPOBHA. SaMep JaBIeHHs IPOM3BOANTCH T1yGUHHBIMI MaHOMETpaMu
PasIMuHOIl KOHCTPyRIun 1 Tounoctn (cM. rasy XII). Ilpumenenne mamo-
MeTpOB Iesieco0bpasHo JINIIE B TOM clIydae, KOT/a HeH3BeCTeH XapaxTep mamMe-
HEHIA y/eIBHOTO Beca JRUKOCTH [0 CTBOJY CKBAYKUHEL, ¥ IIPH HCIHTAHNA Hed-
TAHBIX M Tas0BBIX cKBa:kmH. Ecam ke Bech cTBO 3amonmen mmracronoii Bomoit
W W3BECTeH XapaKTep M3MEHeHUs IO CTBOJNY YAeABHOTO Beca JKHIKOCTIH,
IJACTOBOC JaBJEHNE MOKeT GHITH OIPEeIe eHO IPOCTHIM PACYCTOM C elile GOXb-
meil TOYHOCTEHIO.

Crycr raybmanoro manoMerpa B TepeamBAIONIHe M donTanupyomue
CKBAKIHEL OCYIIECTBIACTCSA MPH FePMETHYECKH 3aKPHITOM yeThe Uepes Jyopi-
KaToOp WIH CalbHIK.

Onpedeaenue codepycanus easa. Koaumgectso rasa, comepskameecs B e~
HuIe o0beMa BOJBL B IIACTOBHIX YCJIOBHAX, OIpeesieTcs Ha TIe Pe I Ba IO X
CKB&/KITHAX HA yCThe ¢ IOMOIIBIO Ia300TAeMNTeNell M TPATIOB PasINUHOT KOH-
crpyknun npu jebure Gomee 0,1 a/cer m ¢ mOMOmMBIO Pe3sUHOBOTO MjamTa It
MepHoil Gyren mpn pedute memee 0,1 v/cek.

OGbem u KOHCTPYKIHA razooTgenuTeneil ompefensioTes meGuTOM BOJIBI
1 cojlep:annem B Heil rasa. Ilpn ne6ure sonst 1o 2 u/cer xopomwe peaynbraTst
paer rasoorfenurens xoucrpyknun BCETEN o6wemom 150—200 m [Type-
sy, 1956]. Ipu Gonpmom gedure U 3HauNTEIBHOM COZlepyKanuy rasa (rasonhiit
daxrop 1:1 1 Gosee) yeranapaImBaOTCS ra300TAEI AT THIIA TPamoB, KOHCTPYK-
I ROTOPBIX paccMoTpena B psfe pykosopcts [Hepnos, Hyxos u ap., 1960].

CrocoOrr samepa jmeGura cBOGOJHOTO rasa, OTIENEHHOTO OT BOJHL ¢ IO-
MOIBIO Ta300TjleuTeNn s, ykasanki B raase XII. Cuexyer mopuepriyTs,
4TO BCE 3aMepHl, CBA3AHHKIE ¢ OIpejeeHneM TazoBoro GarTopa, IPONABOAATCH
JHIIE TPH CTAallHOHAPHOM Pe;RIMe MCTeYeHHs BOAB U raza. Ocoboe BHHMAMHIe
9TOMY BOTIPOCY HEOOXOMUMO YIeJATH IpH HeGoAbIoM HebuTe (MeHee 0,1 w/cer),
HOCKOJBRY B OTOM ClIy4ae Pe;KUM HCTeYeHHsI MOJKeT YCTAHABJIMBATHCH B Te-
geHHe CYyTOK 1 Gollee.

Opmospemenno ¢ 3amepoM j1eGHTOB BOABL M Trasa olpejessercs TeMIepa-
Typa M3JNBAIOMelicAs BOJBI, BosjyXa M GapoMerpHyecKkoe JapieHie.

Hpu orcyrersun camonsmisa 0160p Tpod IS ONpeseaeHns cofleprRaHu A
rasa IPOM3BOAUTCS ¢ HOMOMBI0 rIyOHHHBIX TPoGOOTOOPHIKOB, CIIYCKAEMBIX
B CRBUIHY Ha To1yGnny onpoGyemoro ropusonta. HanGomee mipoxoe pacipo-
crpanenne nosayunsa npoboordopunr IT11-3, ogmaro He ammeHmEii psga mHe-
nocratioB. CKOHCTPYMPOBAH H XOPOTIO 3aPEROMEHIOBAJ CeOs OpH IIpoBepke
pax ppyrux mopeneii (IIPU3-II, rasombesomerp BCETEMW, TTIB-4 u p.).
Homerpyrmua mpo6oorGopankos m Mmerogmka paGoTs ¢ HuMm paccMoTpena
8 rinase XII macrosmiero cnpaBounMKa M B psfe PYKOBOACTE [Typesug, 1956;
Ropuenmreiin, 1960, 1963; 3epuyanunos, 1962 u ap.].

Ecim B Bojie comep/RnTCA MaJo rasa M Ha MOBEPXHOCTH 3eMJM OH He Bb-
nensdeTcA B cBoOopnylo asy, IPOM3BOANTCH 3aMep KOIHIeCTBA PaCTBOPEHHOTO
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rasa. llocmegamii Mosrer GBHITD N3BIEUEH ¢ MOMOIMIBIO BAKYYMHBIX, TePMUYeCKUX
HIN TePMOBAKYYMHEX merasatopoB. Ilpenmourenme ciaenyer 0TfaBaTh BaKy-
ymuoit merasammu (mo metoxy B. II. Caswenro), Tak Kak IpM HarpeBaHUW CO-
jiepskamyecsa B Boje rugpokapbomaTsl pasiaraiorcs, oforamias ras I0CTO-
PoOHHEIl YrIeKHCIOTOIl. :

[Ipu BHjie/leEWA CIOHTAHHOTO raza NM3BJEKATH PACTBOPeHHEI HeolOAza-
TeNBHO, TAK KAK €r0 COCTAB H KOJMYOCTBO BCEr[AA MOYKHO PaccUYHTATD IO CO-
craBy cBOOOAHOTO rasa, MMes CBeJeHHA O TeMiepaType BOABI (raza) B MOMEHT
BEIJIeJICHIA Tasa u ee muHepasauzamuu. OmHako eclm B cOCTAB CIOHTAHHOTO
rasa BXOQAT Xopomo pacrBopumbic B Bome xommoueHTsl (CO,; H,S), meme-
c000pa3HO ONpeIeNHTh W KOJMIECTBO PACTBOPEHHOrO Tasa M ero Cocras.
Ofmee KoamdecTBO Trasza, CoOAep/KaIlerocs B efuHuIle o0beMa BOJL, OIpesie-
JAETCA CYMMOH 00BEMOB CIOHTAHHOTO Tasa M PACTBOPEHHOTO.

Onpedeaenue naacmosoti memnepamypel. Temueparypa Ha rayGune ucIbl-
TEIBAEMOTO TOPH30HTA MOJKeT OBITH YCTAHOBIEHA WM HEIOCPeICTBeHHBIM
TOYEIHEIM 3aMePOM ¢ IOMOIIHI0 MAKCHMAIBHBIX, DIeKRTPUYECKIX, BICKTPOHHEIX,
OHMeTAITHYeCKAX M SKIMKOCTHRIX TEePMOMETPOB, W/ oIpefelieHa 10 Pe3yb-
TaTaM TEOTePMUYECKOTO N3YUeHWS paspesa HPH YCTAHOBHBIIEMCA TeIJIOBOM
pesiuMe ¢ TMOMON[BI TepPMOMEeTPORB, PerHCTPUPYIONMX HellpepPEIBHOe H3MeHeHIe
TeMIepaTypsl MO CTBOJNY CKBAjKHHEL

3amMep TeMmmepaTypsl MaKCHMAJLHBIMH TePMOMeTDaMH TPOH3BOAHTCA IIPH
OIHOBPEMEHHOM CIyCKe 2—3 TepMOMeTpoB, HOMEIIeHHEIX B TepMeTHIHYIO
ruab3y. s caMOKOHTpOIST OMMH U3 TePMOMETPOB B IHJIb3e yCTaHAB/IMBALTCH
BBepX PTYTHHIM MapukoM. Pazindie B MOKazaHUAX TePMOMETPOB IPH IOI00-
HOM HX Paclojio;KeHuH (yjeT QUKRCHPOBATH CTPAXUBAHNE PTYTH N3 KalmuIgpa
MpPH TOJMYKAX O CTHIKN KOJOHHEL BO BPEMA IIOBeMA.

TepMoMeTPH B THIB3E MOJKHLL OHTH IOJIHOCTHIO M30IMPOBAHLL OT BO3Jeli-
cTBUA AaBiaeHuA B ckpaszknme. C a10il MeabIo 10JKHA co0II01aThHCsA abcoMOTHA A
repMeTnYHoCTh THIb3. I8 BO3MOMKHOCTH IIPOBEPKI TepPMeTUIHOCTH THIB3EL
He cjefyeT HUYeM 3al0IHATH ee BHYTPEHHION HojocTh. Hammume B ruiibze
mocjie TMOABeMa JRUAKOCTH OyeT CBHAETEILCTBOBATL O € HerepMeTHIHOCTH.
B aTom caydae TemmepaTypa MoikeT okasaThes saphimenHoil Ha 10—20° C
u Oosee. :

Ha roy6uae ompo6yemoro muTepBaja TepPMOMETPEL BRIIEPKHBAIOT B Tede-
mame 20—30 mun. ;

[Ipn mMcmoiib30BAHHT TEPMOMETPOB WHBIX KOHCTPYRIHMII IpeJmouTeHme
caenyer otmasath Ommerajumgeckum (TT'B) m mamomerpmueckmm (TI'T-1),
YUNTEBAA OTHOCHTENBHY) NPOCTOTY MX KOHCTPYKIHH M XOPOHIYI0 YyBCTBU-
TeJbHOCTh. JTH TePMOMETPHl BHIIYCKAOTCA HaNleil IPOMBINIICHHOCTBIO Ce-
pHiiHO.

Bo Bcex cayuasdx saMepa TeMIIePaTyphl HY;KHO YUHTHIBATH BO3MOZKHYIO
HAPYIICHHOCTH ECTECTBEHHOTO TeILIOBOTO PEeRMMa IO CTBOJNY CKBa/KUHbIL.
Ecam w3 mmacra Gbl1 modydeH 0O0JBIIOH TPHTOK BOJBL M, COOTBETCTBEHHO, M3
CEBA/RUHB OBLIO mM3BJeYeHO MHOTO Bojbl (fonee 100 m?®) MoykHO CYHTATE,
qT0 3aMepeHHAHd TeMIepaTypa MOJHOCTEI0 OTpaykaeT HCTHHHYIO ILTACTOBYIO
Temueparypy. Ilpn meGoaboroM TpATOKe W CHIBHOM CHUKEHIM YDPOBHSA TeMIe-
parypa MOKeT 0Ka3aThCA BaHIKEHHOI B TOIl NI MHOI cTeNmeH! B 3aBUCUMOCTH
OT TOTO, CKOIBKO BPEMEHNI [I0 3aMepa CKBa/KIHA HaXO[MJIach B IOKOe.

OcobenHocTH onpoGoBaHWA rny6oOKMX CKBAXHH
B PasNHYHbLIX THAPOreoNOrHYECKHX YCNOBHAX

PasnooGpasue HpupOAHEX THAPOTe0JOTHIECKEX YCIOBHI BHIBEIBACT B PAJle
¢lIydaes HeoOXouMOcTh MPOBOJUTH B INIYOOKAX CKBajkAHAX IpH ompoboBa-
HAR JOTOTHATeILHEe OTepaui WX BHOCHT OIpejieleHHEe YePThl CHemuukn
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B oTi omepamun. OnpoGoBanie BOTOHOCHHBX TOPHBOHTOR OTIMYAETCS HEKOTO-
PBIME  0COOEHHOCTAMI B palioHAX PasBHTHA MHOTOJETHEI Mep3JIOTH; IpI
BCKPHITIN BHCOKOTEPMATBHEIX BOJ; NPH BCKPHTHH BOJOHOCHBIX TOPH3O0HTOB
¢ GOJBIINM COfeP/KAHIEM DACTBOPEHHOTO rasa; OPHU BCKPBITHH HACHIIEHHEX
paccoyIoB; HpH ompo0OBAaHHH TPENMHOBATHX W RaBePHO3HBIX BOJOHOCHBIX
TOPOJ; IPH 0NPOGOBAHNHE BOJOHOCHBIX TOPH3OHTOB B HEOGCasKeHHOTN CKBaKHHE
¢ TOMOIILBIO MCHEITATENOH MIACTOB PA3INIHON KOHCT] YK Ipu 0rpoHoBaHNI
JIMTeNHLHO TIPOCTANBAIONIHX CRBAKIH,

PaccMoTpum kampslii w3 oTHX caygaes B OTJEeIBHOCTH.

1. B cxBaKMHAX, BCKPBIBOIAX MHOTOJETHIOW Mep3JoTy, onpofoBamie
BOSMOFRHO JIMIIL HPH HeNPEePHBHON OTKAUYKe BOAE MM (OHTAHNPOBAHNN MIH
OpPH I0CTATOYHO BHICOKOIl MHHepPaIN3alil IIacTOBO BOXHL, KOTIA TeMIepa-
Typa MepajeiX IOpOj HEJ0CTATOYHA JUIA ee 3aMepsaHusi B crBoie. Omenka
nocaegnero GakTopa MoykeT OHITH cllelaHA HA OCHOBAHMI NAHHBIX 0 TeMmIepa-
TYpe BaMep3aHns pacTBOPOB XJOPHCTOrO HATPHA PasimuHOi KOHIEHTPAINN.
Hanpumep, pacrsop, copepsramuii 8 1 4 110 2 NaCl 3aMepsaer JUIIb IPU TeM-
meparype —7,8° C.

IIpn BerpeiTum BomoHOCHBIX TOPUBOHTOB, NAIOMMX HeGOALIION NPUTOK
TPecHBIX I claloMIHePAIN30BaHHEX BOJ, HeMOCPeCTBeHHEBIe J[JIATeIbHEIO
HAOMI0/[eHH s 3a BOCCTAHOBIGHUEM YPOBHS I 3aMep ero CTATHYeCKOTO II0JI0Ke-
HIA MOTYT OKa3aThes HeBo3MosubiMA. B atom ciyuae moxno pexomengopars
nocie orbopa mpol BOAL W rasa 3aKauYnBaTh B CHB)RUHY JRUIKOCTD ¢ HU3KOIM
TeMIepaTypoii saMepzaunsa (HedTh, IUZEIBHOE TOIIHBO, PACCOI COOTBETCTBY-
I0IIell MUHepaIH3aIun).

B mopobmmx yeaosusx Bce omepammi, cmszammble c orbopom mpod, 3a-
MEepOM rasocofiep;KaHiA H TeMIePaTyphl, JOKHE IPOBOMUTHECH B MIHEMAI b
HEIE CPOKIH,

2. Ilpu ompoGosannm BBICOROTEPMAJbHEIX BOJ He0oOXOAHMO IIpejycMo-
TpeTh, 4T00H Bee IPHGOPHL B 0GopyIOBaHHTe GHIII paccunTansl Ha pafory npm
COOTBETCTBYIOINeil Temueparype.

Ha samep craTtuueckoro ypoBHS wam m3GHTOYHOTO MaBIeHUS B CKBa-
ARHHAX, MaBIMX GOJBIION IPATOK BOJBI, CIEAYeT OTBOIUTHL GOIBIIE BPEMEHH.
Heo0X0anMocTh 5TOT0 BHIBEIBACTCH CILIBHBIM HapPyIMeHAeM TeIIOBOTO peskIMa
IO CIBOJMY CKBAKHHEL LOTOKOM BOALL IPH OTKAa4Ke M1 (OHTAHHDPOBAHMM.
B peaynbrare mopsmenus TeMIepaTypsl yIedbHEIH Bec KUJIKOCTH B BepXHeil
JaCTH CTBOJIA CKBAKHHBL OKAZHIBACTCH BAHNKEHHBIM, YTO, B CBOIO ouepenn,
MOMReT TPUBeCTH K 3aBHINEHHIO cTaTudeckoro ypopusa. Ilpm maGmomenun 3a
YPOBHEM B TOJO0HBIX YCNOBHAX MOJKeT OKABATHCSA, WUTO IOCIIE BpPeMeHHO I
cTabuIIzauy  ypoBeHb U3-3a 0XJIayKIeHus BOJIBL HA9YHET BHOBh CHHUJKATHCH.

Bonbmas mponssojuTeIsHOCTS BOOHOCHOTO TOPN3OHTA H HETIyDOKOe
PACHIOJIOREHIIe CTATHIECKOTO YPOBHA MOTYT 00YCAOBUTH LPH MHTEHCHBHO
OTKAYKe M BHICOKOM TeMIepaType BOABL Ha YCTHhE €CTECTBOHHHIH CaMOW3INB
BOJBL, ROTOPHIM, 0AHAKO, HOCKe BPEMEHHOIT TepMEeTHSAIMN CKBAYKIHEL yie He
BO30GHOBHTCH, eclH CKBa;KIHA 3a BPeMA TepPMeTHBAINN YCIEeT B J0CTa-
TOUHOH cremenn octhTh. B jammom ciyuae Gymer Ha0JII0aThesl ABJIEHIE,
ROTOpOE II0 aHAJOTHH ¢ 9PAU(TOM MORHO Ha3BaTh TepMoaudTHEIM 5 (derToM.

3. OcoBenrocTit 0HPOGOBAHNA BOTOHOCHEIX TOPH3OHTOB ¢ OOJBIIAM
CoTepsRatiieM PacTBOPEHHOI0 rasa YacTHYHO DPACCMOTPEHHl BO BTODOM pas-
jlelle HACTOAIIEro maparpada.

Iaz, Bwupensonmiics ms Boan IpH CHMKeHHM [aBJCGHHS, OKa3biBaer
CYIECTBERNOE BIMAHNE HA IIOJI0KeHNe JUHAMUYECKOTO yPOBHSA TP OTKadKe.
B meroTopmix caywasx mns-sa obGpazosamms B BePXHell yacTi cToaGa BOMB
Ta30-BOJIAHOIE DMYJIBCHH OH MOKeT PACHOJATATHCH NAKe BEIIIE CTATIYECKOTO
yposus. Ilosromy npum meoOxommmocrn smarsh TOYHYI0 BeJUYHHY JeOpecCcHin
Ha IL1acT TPy OTKadke MM (OHTAHMPOBAHHN ¢ ITPOTHBOJABJICHHEM Ha yCThe
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B CKBAJKHHY HY}KHO CIOyCKaTh LIyOMHHEIT MaHOMETp depes IyO0pUKaTOp HMINE
cremualbubie TpyOKn 1A HaGaiomeHnsa 3a yposHeM. Husxmmit xomer TpyGok
NOJIKeH PaclonaraTbesd riy0ske TOTO HATEPBAIa, B KOTOPOM IPONCXONNT J{BHsKe-
HEe Ta3o-BojAHON amyabcuu. Horma B cKBajkHHY CHOYIIeHE KOMIIpecCOpHEe
Tpy0Osl, HabalOfieHHs 3a YPOBHEM IPH CaMOM3JIWBE CJEJYyeT BeCTH B DTHX
Tpy6ax, a peKUM NCTeYeHHWS PEeryJmpoBaTh IO 3aTpyOHOMY IPOCTpPAaH-
CTBY.

3amep m30BITOYHOTO [aBJIEHUs NPH MOIHOM TepMeTH3AIHHA yCThA HeoOXo-
IIMO COIPOBOMKIATH 3— D-KPATHEM BHIIYCKOM Ta3a, CKAIINBAIOMEroca B BepX-
Hell 9acTH CKBayKUHBL.

B BojoHOCHEIX TOPH30HTAX ¢ HU3KOW IPOM3BOANTEIBHOCTRI0 3aMep HCTHH-
HOTO COAep;KAaHHA B BOJe rasa ¢ HOMOINLI0 mpoGoorGopHnmka mam obparHO
OPOMBIBKM BO3MOKEH JHUIIb B TOM Clydae, eCIU BeJIHYNHA JeIPeccHH Ija-
CTOBOTO HAaBJEHNA TP OTKAYKE He MPeBHIIIAIa TeQRIUTA YIPYTOCTH PACTBOPEH-
HOTO B IJacTe Tasa. Horja Bojia jio mpefesa HACHIIEHA Ta3oM, T. €. yIPYrocTh
rasa papHa IUIACTOBOMY JaBIeHHIO, TOUYHOE OIpefejeHHe COfep:KaHUA Tasa
OpH HU3KOH MPOM3BONUTENBHOCTH TOPHBOHTA HEBOBMOJKHO. JaMepeHHOe
coflepsRaHme Tasa B DTOM ciaydae OyaeT HIke AelCTBATENBHOTO.

4. WceamepoBanue BOJOHOCHHIX TOPH30HTOB, COJEP:KAINMX HACHIIICHHBIE
PAcCOJIbl, CIeIYeT BECTH ¢ YYeTOM BOBMO;KHOCTH BHIAJEHNA colleil Kak B mopax
¥ TpeImUHAX IOPOJH, TAK M MO CTBOXY cKBaskmunl. Hpucranmmsamua codeit
(NaCl, CaCl,, MgCl, n gp.) Mosker OHITH BHI3BaHA CHH}KeHHeM TeMIepaTypEE
B mpusaloiiHoil 30He INIacTa MW HAPYIIEHHEM Ta30BOT0 PerKHMA ILIACTOBHIX
pox. Msz-aa BHImageHus coJjieil [eOGUT OPH MCOBITAHAH CKBAKHH OyneT SHAUH-
TeJIbHO 3aHHKEH.

Jlns mpenoTBpamieHWs BEIEJEHHS codeil B caMoM TIacTe cJefyeT Kax
MOJKHO MeHBIe HapyIIaTh ero eCTeCTBeHHBII TeITIOBOM PesKuM, a IpH Hemsbesk-
HOCTH HapyIleHNs NPOKAYKA CKBAKIHEL IIACTOBOI BOM0i lomsiHA GRITH MaKCH-
MalbHO BOSMOKHOI II0 MHTEHCHBHOCTH ¥ IPOMOJLRUTEIBLHOCTH. ¥ JajieHue
colleil ¢ MoBepXHOCTH TPYO TPOMBBOAHTCA IePHOAMYECKOH NIPOMBIBKOH CKBa-
JKUHBL IPecHO# BOXOM MM MeXaHHYeCKHM CI0co0oM.

5. OmpoGoBamne TpeNWHOBATHX W KaBePHOBHEIX IIOPOJ Jydmie BecTH
OTKPHITHM 3a00eM MJM IpH UX JOCTATOUHON ycTOHIMBOCTH B HeobcaskeHHON
CKBaJKUHE.

ITpu onpoGoBaEAN CKBayKNHBI OTRPHTHIM 3a00eM HHTEPBAJ, HamedaeMblit
A W3yUeHHA, ciexyeT pasbypuBaTh mocje CIOycKa H IleMeHTa:ka oOcamnoli
KOJIOHHBI TI0 BOBMOKHOCTH (e3 IpUMeHeHHus TIHHNCTOTO pacTsopa. B obcasen-
HEIX CKBayKNMHAX IPH 3aJHBKe MeMeHTa 3a KOJOHHY IIOJ| faBjeHueM TpeIliHEL
HMeMeHTHPYIOTCS, U NX BCKPHITHE IIYJIeBHIMI I KyMYJIATHBHEIME HepdopaTopamu
CHIBHO 3aTpyjAHsercs. B sTHX yCIOBHAX cllefyeT MaKCHMAaJbHO YBeIHYHTH
KOJMYeCTBO OTBepeTHil mepdopanun U IPEMeHATH HepdopaTopE MOBHIIIEHHO
npobusHoil cmasl (Tmma KonxopssKHOT0) MM TODPIEEL.

[Ipr MCUHTAHNA KaBePHOBHHX MOPOJ, MPOXOJKA KOTOPHIX COMPOBOIKIA-
Jach IOTJOMEHHMEM IIPOMBIBOYHOI JREKOCTH, HPOKAYKA CKBa/KHHBI JOJIKHA
ObITh OoNiee MPOAOIRITEIbHOI. :

6. Onpobosanne HeoOGCAKEHHKX CKBAKIH WCHBITATONAMH ILIACTOB HE
[I03BOJAET HMeTh IOJHOCTHIO Teé PHJPOre0JOrHYecKHe ITaHHHEE, I0IYyJIeHIe
KOTOPHIX BO3MOKHO TPH OOHYHOM MCCIEJOBAHWH BOJAOHOCHBIX T'OPH3OHTOB.
9T0 OTHOCHTCA K JAHHEIM 0 febuTe, Tas0cojep;RaHUN, HIACTOBOM [ABJEHII.
Ipn nmcmonb3oBaHUM UCIBTaTENell MIACTOB KadecTBO 0TOMpaeMHX 1pol, Kak
npaBmio, Heshicokoe. CraTnmdecKmii ypoBeHb M IUIACTOBOE JlaBlieHNe yAaeTcs
MOJIYYATh JIUINE JJIs BEICOKOAEONTHRIX TOPH30HTOB, CIOKEHHBIX YCTONIABHIMU
TOPOIaMHA.

ITonnEd KOMIUIeRe JAHALKX MOKHO TOJIYYUTH JHINE B cJydae CaMOM3JIHBA
ponpl. OfHAKO H IPH 5TOM CPOKH IPOBEJeHNA BceX omepaiuii oOBYHO 0UeHB
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OTPaHMTEHEL, MOCKOIbRY HCHBITATeIb He MOKeT JIHTeIbHOe BPeMsa HaX0IUThCsH
B CKBajKnHE.

[Tpumenenne nemsTaTe el COBPEMERHEIX KOHCTPYRIMA PAIMOHAIBHO A
BO BpeMs NpoBeleHHA HedTemomcKOBEX pabor, KOTa BO MHOTHX CIydasx
TpeGyeTcs TOABKO OIPE/IeNTh, 9YeM HACKIIEH IIacT, He(ThIo, TA30M MM BOJIOM.

Homerpysmun ucmsirareineii n Bee omepamuy, cBA3aHAKE ¢ HX HCI0Ib30BA-
HAEM, paccMOTpeHHl B raase XII.

7. Howmmuerc rupporeolormdecknx mWccTeoBAHMI Ha JIMTETBHO npo-
CTAMBABIIMX CKBa;KUHAX (IBE30METPHYCCKAX M HaGII0NaTeqLHHX) TOT ike,
9T0 M IPH OHPOGOBAHUY CKBAKHH B OOHYHBIX YCIOBAAX.

HauGomee tmarensno mposepsercs cBsash Me;KNTy IJIaCTOM M CKBaKHHOIM.
ITyrem orGopa npo6 ¢ pasimunoit rIyOHHB BHACHAKT, HACKOJIBKO HOJHO 0UH-
TeH CTBOJL 0T TeXHWUecKoi Boxel. Ecin moasonaior rexamdeckne BO3MOKHOCTI,
IPOM3BOJUTCSA CMeHa BOJBI Ha INIACTOBYIO IO BCEMY CTBOJIY CKBAjKUHBI, a 3a-
TeM OTKA9Ka IpPH OHOM [UHAMHYECKOM YPOBHE W CHATHe KPHBOH BOCCTaHO-
BIEHHs YPOBHA. Kcam npokauka CKBasKMHBL HEBOBMOKHA, KPHBYIO BOC-
CTaHOBJICHUS YPOBHJ CHUMAKT cmocobom mopymsa. Jlas a10r0 B cKBaRUHY
OOATMBAIOT BOAY B o0bBeMe, o0ecmeynmBaiomeM MOIIBeM ypoBEA Ha 20—
15 .

OrGop mpob pns ompesenenns yAemAbHOTO Beca IO CTBOJIY IIPOU3BOIAT
ceepxy suu3. Ha ywacrkax peskoro mameHenma yueabHOro Beca npo6er 0T~
pawTca Gosee gacro.

§ 3. O6paboTka pesynbtaTos onpoGoBaHua

IIpensapurentuasn obpaGorka pesymsraToB ompoGopamus TIPOUBBOJUTCE
HeNOCPe/CTBeNHO Ha ckpazkuHe. Ona HeoGXojUMa I KOHTPOJA W BHGOpa
palMoHAIBHOTO pekEMa mccaefosannii. Ha atom srame oGpaborem meoGxo-
MO

1) paccumrars BHyTpennmii o6bem obcagEmX TPY6 B cTBOIE CHBAJKMHEL,
00beM KOMIIDECCOPHHIX TPy0 (BHemHWIt W BHYTDEHHHII XM 00BeM HX OIHOTO
DOTOHHOTO Merpa);

2) mo pesynbTaTaM DPOKAYKN M OTKAYKHM PACCYATATH BeJTHYHHY HPUTOKA
BOJIBL;

3) mocie JoCTHIKEHWS NOCTOSHCTBA COCTABA 10  COJEP/KAHMIO XJao0pa
PaccIuTaTh OPHEHTHPOBOYHYI0 BEeJIMIHHY MUHEDATH3AIMN BONH, JOMyCKas,
9T0 B BOJie PACTBOPeH JIWIIb XJOPHCTHIE HATPHIL;

4) To TepBHIM pesyibTaTaM 3aMepa COJlepYKAHIA Taza OIpeJeNTh ero
OPHEHTHPOBOYHYI0 YUPYTrOCTh; IIyTeM CPABHEHHSA ee ¢ BeJINUMHON MAKCHMAIb-
HOil JlelpeccHH Ha TJIACT HOPH Bo3GYKIEHHH OIpeIelATH meneccodpasHocTh
MaIbHeHIIAX BaMepOB;

) IpPH MeJIeHHOM BOCCTAHOBIEHHH YPOBHA ¢ YYeTOM aJBTATYIEL CKBa-
KUHEL ompefieiAercA IIy0nHa, BhIIE KOTOPOIl J0IKeH PacloJaraThes CTATH-
YeCKHil YPOBeHb; 3aTeM PACCIHTHBACTCA 00BEM BOI, KOTODHI HYKHO
HOJIATH B CKBa/KHHY, YTOOH yCKOPUTH 3aMep cTaTHiecKoro yposas. Ilpn mena-
PYIEHHOM IHJ{POJIMHAMIIeCKOM PesKUMe IIIacTa OTMeTKA IPABEIeHHOTO K Ipec-
HO#l BOJe YPOBHA HOCTe JOJMBA JOMKHA IPEBEIIATH YPOBEHB a6cOTIOTHOTO
HYJIA.

Oxonuarenpnas 0GpaboTka MaTepHaoB OCYIECTBIACTCH B KaMepaabHEl
mepuont. Ilpm aToM npomsBofmTCA ONpefeNeHNe MAPAMETDPOB IIACTA; obGpa-
OoTka aHANWB30B BOJK M rasa; PacieT YHPYTOCTH PAcTBOPEHHOTO rasa; pacuer
OPHBEICHHEX Ibe30METPHYECKAX YDPOBHeil.

1. Jlan ompeneneHus mapaMeTpoB ILIACTA IPOM3BOIATCS obpaboTxa
KPHBHIX BOCCTAHOBJIeHHS YypoBHA. Meroguka obpaborkm maumGolee MONHO
ocemena B VHCTPYRONE II0 rEApPOAMHAMEYECKAM MCCIEL0BANAM HeTAHBIX
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n ragsoBux ckpakuu (1961) m B page APyruX DPYKOBOMCTB [Bepuanmnos, 1962
" 1ap.].

Ilo mapHBIM HAGIIOZEHUI 32 BOCCTAHOBJIEHHEM YPOBHA CTPOAT B TOIy-
norapudmmuecknx Koopamaarax (AH m lg ¢) KpHBYIO 3aBUCHMOCTH HpHpaie-
mus yposasa or spemenu (pue. III-1). Ompeseans mo aToil KPUBOW TAHTEHC
yIla HAKJIOHA | KacaTeIbHOM mpsamoit 2 m oTpesox A, OTCeKAGMEIH 3TOM mMpA-
MOM Ha OCH OpPJHHAT, MOKHO PaCCIHTATH;

a) kos(UMEEnT THIPONPOBOANOCTH TKIACTA B PailoHe HCC/Ie/yeMoil CrBa-
FAHE 1o PopMyTe

gt E:ZY‘E.LO ] (111-B-2)
AHM rae Q — e6uT CKBa;KUHBEL IPH IO-
-—
CTOAHHOM JHHAMUYECKOM
S — Bk 3 .
L T Yga S yposHe, n%/cymru;
a4+ /2,, v — ypmexasusiii Bec Bojisl, I'/em®;
: J:-"" | . i — DGespasmepHas BeJHYNHA,
| | ompejeiageMas MO Pesyib-
allr AH, |0t rataM 006paGoTKE KpHBOM
o B | | BOCCTAHOBJICHHS  YPOBHH;
| & — wopdpuUIUERT THPOIPO-
0 1 L Lg—t
/ 2 3 BOJHOCTH  IIacTa, dap-
irt, gt culena - a;
Pnc. III-7. KpuBas BOCCTAHOBJIEHHS YPOB- 6
HA BOJHL B CKBAKHHE B IOIyJaorapufmirde- ) HpPOHHIIAEMOCTh TIACTA IO
CROI CeTKe KOOP/AMHAT. dopmyite
k=, (I11-B-3)

rae | — BASKOCTH BOMBI, CN3;
h — MOIIHOCTBH IIIacTa, M;
k — woaddunument TPOHAIIAGMOCTH, dapcu;

B) K0o(PUIMeHT NHe30IPOBOHOCTH [0 (Poprmyie

g
a= m, (HI—B-—4)

e @ — Ko(PPUIHeHT IHe30IPOBOAHOCTIH, cm®lcer mpu i, cek.
n — HOPUCTOCTH;
Byt By — K0DQPUIMEATH  CKUMACMOCTH, COOTBETCTBEHHO, JRHJKOCTH M II0-
ponst, 1/am omnpefenAoTcs B J1a00PATOPHBIX YCIOBHAX.

r) OpuBeeHBRA PajyC CKBAKUHEL, VUNTHBAIONNE ee HeCcOBePIIeHCTBO,

mo Qopmyae
2,25
Y=t ‘/ i (ITI-B-5)
10 T

re A — meKoTOpas BelMYMNa, ONpejlelsevMas IO pe3ylibTaTaM 00paboTRA
KpHBOIl BOCCTAHOBJIEHHA YPOBHA (CM. BHINE);
e — TIPUBEJEHHBIH PaJIyC CKBajKHHBL, CM;

M) TaK HA3HBaeMbli «CTOMETPOBHIY KodPPUIHEEHT NPOJYKTHBHOCTH
CKBaKHHEL 10 Qopmyire

e S
K10 = @—lgre) (I1I-B-6)

rje K ;4o — CTOMETPOBBII K00 PUIUEnT IMPOJIYKTHBHOCTH CKBAKIHEL, M%/cymEu.

Pacuer mapaMeTpoB MIacTa IO PACCMOTPEHHEIM BEIIE (GopMysaM IpOH3-
BOJITCH HA OCHOBE JAHHBIX, TOJYYCHHBIX HPH HEYCTAHOBHBIIEMCA pPerKiMe
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UpHTORA RHAROCTH K ckpaznue. IlosTomy momydaembie mapaMerper Moryr
OBITH MCIOIB30BAHKE NI 7151 0PHEHTH POBOYHEIX PACTETOB T CPABHEHN I MEKIY
coboil pasanunbiX ckpaskuH. [loaydennme aGeoMOTHHIX BHAYCHWH DIUX mapa-
MeTpPOB, HeoOXOAUMBIX TPH IIIPOMHAMUYECKIX DPACYETAX, BO3MOMKHO JIHIIH
IpPH YCTAHOBHBIIEMCA peskAMe padOoTHL.

Hpu onpoGosanmn ofiMHOYHEX WONCKOBHX, PAsBeJOUHEIX WIH OIIOPHEIX
CKBAKHH 0OBITHO TPHXOAMTCSA HMeTH JeJ0 ¢ HeyCTaHOBHBIINMCSH PeRIMOM,
TaK KaR IpOBelleHre HA HAX JIHTEIBHLX OTKAUeK IPAKTHUYSCKH HEBOZMOKHQ,

Ecan mo kawoii-mm6o nmpuunme HaGIIOZeHNA 3a BOCCTANOBICHIEM YPOBHSA
B CKBa/KIHE He HPOBOJAMINCE, KOIPPUIUenT NPOHNIAEMOCTH MOKeT GHTH pac-
cauTan 1o gopmyie

R
K nplt (ln T—{—cl-}—cg)
rae = PET) :

(I11-B-7)

Ky — xosddunuent npoxyrTaBHOCTH CKBayKHHH, cad/cer  am;

iRy (Q — mebur cxBa;KUHEL B cMP/cex TPH [empeccuH Ha

nract Ap, am);
M — BABKOCTb BOMABL B ILIACTOBHIX YCIOBUAX, Cn3;
R u r — coorBercTBeHNO PAJEYC AEHCTBHA CKBARMEE I pajnyc cTBOJA
CKBaKUHEl B CM; B IPOMEICTOBHX YCAOBHAX 3a R 00HYHO IpHHE-
MaeTcsd MOJOBHHA CPeJiHero PACcCTOAHUA JI0 COCeTHAX paboTalomumx
CRBajKMH, & 88 I' — PajIyC CKBAayKUHH, COOTBETCTBYIOIIHIl pasMepy
A07I0Ta, KOTOPHM HPOOYPeH CTBOJ CKBAJKHHBL B HCCIEYeMOM WH-
TepBaie;
€1 ¥ €y — KODQPHIMEHTE, YIATHIBAONE [ONOIHATENLHOE CONPOTHBIICHHE
ABUJKEHUIO JKUJKOCTH B CKBAa’KHHe II0 XapaKkTepy BCKPHTHA (c,) &
10 HECOBCPIIEHCTBY CKRBAKHHEL (C,); OIPEAENAIOTCA II0 KpPHBBIM
B. W. Iilyposa (cm. mpuiaoskemue XI);
h — sdpderTnBHAA MOMHOCTH TIACTA, CM.

Pacuer woagpumumenta mpommmaemoctn mo dopmyie (III-B-7) paer
Goiiee Giuskme K [eHCTBUTENLHEM 3HAYCHIAM NPOHAINAEMOCTH, YoM Ipu pac-
9ere I0 NAHHEIM O BOCCTAHOBJIEHNH YPOBHS.

Onpepeniennie mecoBepmIeHCTBA CKBAYKUH 110 rpaguxkam B. H. Ilyposa
o pAAY NpuYnH ABjgercs MmanogocTosepusiM. [lostomy ompenenenme woad-
(unuenTa qOMOTHATENBHOTO CONMPOTHRICHNUS ¢, YIATHBAIOLIETO OJIHOBPEMEeHHO
HECOBEPIIEHCTBO CKBAKUHEL M 110 CTEIeHN U 10 XapaKTepy BCKPHITHA IJIacTa,
Cleslyer Ipom3BOJUTE 10 (opmyae

LN SN (I11-B-8)

23 WEmp 7
Koropas mosnydena us Gopmynst (I1I-B-7) myrem mpocroit mepecramosm.

= kh
B sroit dopmyne Beamumna Kos(duImenTa THIPOIPOBOAHOCTH TLIACTA o

onpesiensAeTcsA mo paccMorTpentoil peime gopmyae (II11-B-2) mecrammonaproro
OpPUTOKA, UCXOJHBIE JAHHBE [JIA KOTOPOM () M i HAXOMATCA 10 Pe3yabTaTaMm
OTKAYKH IPH IOCTOSHHOM fIMHAMITYECKOM YpPOBHe M IO peayIbTataM o0pa-
Oorkn HaOnOJleHUiT Ba BOCCTAHOBJICHHEM YPOBHAL

2. llpn oGpaGorke pesyIbTaTOB XUMHYECKOTO AHAIM3A BOAH B IEPBYIO
oYepejlb YCTAHAB/INBAETCH CTelleHb YMCTOTH 0TOOpaHHOM MPo6H. ITo fMeaaeTcs
IyTeM CPaBHEHMS COCTABA BOJBI ¢ BOJAOM, HOJIy9eHHOH H3 TOTO jKe TOPHIOHTA
B COCEJIHMX CKBa;kKHHAX. Peskne pasimuma B MEHeDAJIM3alUl W COJEpPKAHIN

OTAENBHEIX KOMHOOHeHTOE, a Tai:ke mnpucyrcreue CO;” npm Beicorom pH
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CBUETeIBCTBYIOT 0 IIPEMecH IIPOMEBOYHOM ;kmkocTH. Ha aT0 sie Mosxer yka-
3EIBATH PE3KO HOHHMKeHHOE COfep:RaHie MarHufA, KOTOPHII B IeJ09H0H cpefe
JlerKo THApoJHM3yeTcs, BEOamas B ocajox B Bune Mg(OH),, a taxike mosmi-
mennoe copepskanme mona SO; , KOTOpHIl Homajaer B BOAY N8 TAMIOHAKHOTO
IEeMeHTa.

ITocae oTOpaKoBKEH HPOM3BOJNTCH IIepecdeT aAHAJN3A B DKBUBAJEHTHYIO
1 IPONeHT-IKBUBANeHTHY0 PopMmsl, Kak sTo ykazano B riase IV. Ogsospe-
MEHNO0 IOCINTHBAIOTCS MUHEPAIN3aIHA (B BeCOBOH U dKBHBAJEHTHOIH Popmax)

IR TNG rCl—rNa rNa—rCl rCa rS0, Cl
. RO EnReETH: rCl? Mt - O F T e e i s B 2 T
J
T Ipusognrca  Gopmyaa HKHypaosa. Ilpm ucmonwsosasmm kiaacempu-

waguun B. A. Cyamma yKaseBaeTcd THI BOJE, Kiace, Tpynma o IOJ-
rpyima. B page caygaes, HaupuMep, IpH aHalnse PAcCOIOB M MHHEPATBHHX
80J pe3yJbTaTHl aHaAW3a BHpaskaloTca B dopMe runmoTeTHIeCKUX CcoJeil.
Bee peayaprarii o6paboTHu apain3a 3aHOCATCS B KapTOUYRY.

HauecTBo amammsoB rasa oupejielisieTcd KOJIHYECTBOM BO3JyXa, 3arpsas-
HUBIIEro Mpody upu ee orbope u Tpancmopriposre. Ilpu copepsrannn xKucio-
poja Gomee 3% aHanums MCHOJAB3OBATHL MPU JadbHeimuX 0000IMeHASIX He Cle-
nyer. Ilpm MembmeM ero cofgep;kKaHum HPOMBBOJUTCA IepecdeT COCTaBa rasa
Ha 0e3BO3yMHKIE Ha OCHOBE METOJNYECKIX YKa3aHWil, U3JI0KeHHLX B paboTe
H. H. Pocrosuesa n B. I. llanosoit (1956). Ilocne mepecuera BEramcisierca
Arﬁ_&g‘f_"}{e u AI+K%+XE - 100. Ilo memmunme
TOCJeIHero MoskeT OHTH HalieHO coJeprRaHue B paccMaTpPIBAEMOM Iase asora
mearMocdepnoro (Groremnoro, TAYOMHAOTO) TPOHCXOIKIEHHA.

B ToM cayuae, Korjia M3BecTeH COCTAB JIUIIb CIOHTAHHOTO Ta3a, & COOTHO-
meHue ras : Boja He npessumaer 0,5 : 1, HeobOXomuMo paccunTaTh COCTAB N
cojiepsRaniie PACTBOPEHHOTO rasa, HAXOIWBIIErOCH B PABHOBECHM CO CIOHTaH-
HEIM TP ero BhgeideHnd. PacgeT cocTaBa PacTBOPEHHOTO rasa 0co0eHHO He-
©00X0qUM, KOT/Ia B CHOHTAHHOM Ta3e IPHCYTCTBYIOT TaKHe JeTKO PACTBOPUMEe
8 Bojle koMnonenTs, kak CO, u H,S. [laa pacyera, moMuMo cocraBa COOHTAH-
HOTO rasa, HeOOXO/HMO HCHOAB30BATH KOAPQUIMEHTH pPACTBOPHUMOCTH €ro
OTAENBHHX KOMIIOHEHTOB B YCIOBHAX BhijedeHius rasza B cpofopnyno gasy,
T. €. HY/KHO 3HATH TeMIepaTypy U MHHepPaJIH3amuio BOJEL.

ITo cocraBy u KoiamdYecTBY CIOHTAHHOTO I'asa M Tasa, pPacTBOPEHHOTO
B BoJie IpH aTMoc(epPHOM JaBIeHAN, TYyTeM CYMMIPOBAHNA ONpPejeNAeTcs KoIu-
YEeCTBO T'a3d, PACTBOPEHHOTO B eJUHHIE ¢0'heMa BOJIBL B IJIACTOBEIX YCIOBHSAX,
H ero CocTas.

Ilauasie 0 rasocogep;kaHNH, COCTaBe rasa, PACTBOPEHHOTO B ILIACTOBEIX
YCAOBHAX, MHHeDAJIU3alUH BOJLL M ee TeMIepaType II03BOJIAKT DPacCIATATh
YHPYrocTh PAacTBOPEHHOTO Traga B TepMogmHaMudeckoli ofcraHoBKe mcce-
AYEeMOTO BOJOHOCHOTO ropmsonTa. Merojguka pacuera YHPYTOCTH H3JIO0KEHA
B coenuanbHO# muTepaType |Hopunenmreiin, 1963; Cupasounmk rujporeosora.
Ilog pem. Ansromckoro, 1962].

3. Pacder npuBejieHHBIX IIbE3OMETPHYECKHX YpOBHeH IPON3BOAUTCA II0
dopmyse, sumepssie upepnoykensoit A. M. Cmaunmsim-Beraypnusiv (1951)

p=lpyp 0, (111-B-9)

BeJHINHA OTHOINEHHI

rjie p — IpHBEIeHHHI YpOBeHb (,uamenne) B paccMaTpPHMBaeMoil TOYKe IH-
JIPaBJINYECKOM CHCTEMBI;
h, — mbeaoMeTpHYECKAsA BHICOTA, M;
V1 — VAEJBHHEII Bec BOALL B paccMaTpUBaeMoii Touke (IpHHHMAeTcd, 9TO
YeABHBI Bec B 9TOI TOUKe paBeH YAeJbHOMY BeCy BOJBL IO CTBOJY
CKBayKHHEI);



Z — PaccTOsHHE OT paccMaTpuBaeMoil TOYKH II0 BePTHKAIH 10 BHOpaH-
HOH IJIOCKOCTH CPABHEHWS, M
Y2 — VAEIbHEIL Bec BOJB Ha BEIOPAHHON TJIOCKOCTH CPABHEHHS;

3’14*2—% — CpejiHee 3HaYeHHe YJeAbHOTO Beca BOMH B Ipejelax crosnba, orpa-
HUYEHHOTO CBEPXY ILUIOCKOCTBHIO, MPOXONAMEH Yepes JAHHYIO TOURY
IA/{PABJIMYECKOM CHCTEMBI, 2 BHU3Y — BEHIGPAHHOM IVIOCKOCTBIO ¢pa-
BHEHIUS.

®opmyna (II1-B-9) copasegmmea B caydae mpaAMoamHeiiHOTO BsakoHA
T3MEHEeHUS Y/IeABHOTO Beca IIACTOBHX BoJ ¢ raybuHoil. Ilockomasky B mpupoj-
HBIX YCJIOBHAX TaKOe COOTHOIMIeHHe HAGIIONAeTCH PENKO, TO PaCCMOTPEHHYIO
peiie GopMyay pexoMeHIyeTcH IPHMEHATH U pacuera ypoBmeil B GIH3KO
PACHOJI0/KeHHBIX CKBARUHAX U TpPU HEe3HAUYNTeJIBHOM DAasiNuui B raybmmax
3aJjieraHus TOPU30HTA. ;

[Tpn muporux pernonanbHHX 0600IEHNAX, KOIJa NPAXOANTCH CPABHM-
BaTh YPOBHM B CKBAKHHAX, DPACIOJOJKeHHBIX Ha PACCTOHHNE B HECATKA U
COTHU KUJIOMeTPOB, B OCHOBY pacueTa NPHBeJ@HHBIX ypoBHeil KnajgeTcs 5Ta
e fopmyna, Ho cam pacuer Befercsa mo merony M. K. 3epuanmmorpa [1958,
1962].

Hepocratom sroro meroja sBiserc TO, 910 OMUOKA, MOTyNIeHHAS
B 3aMepe YPoBHA KaKoii-nG0 CKBAKIHEL, aBTOMATHYECKH IIePe/iaeTcsi Ha YPOBHM
BO BCEX 0CTANBHBIX CKBAKMHAX, HCIOIb3YGMBIX IPH pacdeTe. DTOT HE0CTATOR
yerpanserca B Merojie pacdera, npepioskensom C. C. Bompapenro (1961). *

Pacuer mpomseopurca mo dopmyne

z = e
Fap.n= Pu. 0+ 15 * (Wg Y1) s (5,10 1) ('Yl";"\"z) TRy
e (Bn—2n_4) . (¥n—Yaa)
2 10 2 2
IJie Ppp.n — MPUBEeHHOE INIACTOBOE [aBleHHe B JI000il TOUKe Bo-
JOHOCHOTO ropusonTa, il /em?;
Ppn. g — WWJIACTOBOE [aBJjeHHe B YKasamHOU Toukre, kl'/cm?;
Yo — 0ODBeMHEIT Bec BOAB y INIOCKOCTH CPaBHEHHS (B TOYKe
¢ BepPTHKAIbHOH KoopaumaToit z = 0);

Y1:V2s +o+y Yn_y, Yn — OOBEMHEI Bec BOAEL B ceYeHHAX (cKBaskmHax 1, 2,....,
n—1, n)
Zy1y Zgyeesy Zn_y, Sn — PACCTOSHNE IO BEPTURA 0T TOYKK (HHTEpBaIa) HCCIeI0-

BaHUA N0 IJIOCKOCTH CPABHEHHA, M.

B ¢opmyne (II11-B-9) mpoussepenne iy, 0 CymecTBY BHpazkaeT BEICOTY
€10J0a BOJLL B CKBa/kUHe, MPHBEEHHYI0 K HpecHoi Boje. [losTomy v, Aomsken
OHTH paBeH CpeHeMY YAeJbHOMY BeCy BOJBI L0 CTBOILY CKBAKHHEI, KOTOPHIIl
npH GoXBIION riayOMHe CKBa/KHHBI HPH BHICOKOIl saloiiHoil Temmeparype,
a TARyRe IPI HAJINYUI B CTBOJE TeXHHYECKOIH BOJH, He OyeT paBeH yieJILHOMY
Becy Ha rayOume ropusonta. Jlma pacuera cpejHero yieibHOTO BeCAa BOIHL
B CTBOJIe CKBA;KUHBI He0OX0UMO 3HATH XapaKTep H3MeHeHUs MUHePAal3aluil
o0 ee CTBOIY.

Ilpu remmeparype sopst Bhime 35—40° C, moMuMo MUHepaIH3AIUH,
CleflyeT YUNTHIBATDL BJMAHNE HA Y/JeJbHBIH Bec n TeMueparypsl. Onpepelenne
YAEIBHOTO Beca cJAa0oMUHEePAIN30BAHHOM BOMEL C YYETOM BIMSANNS TeMIepa-
TYPHL, AaBICHHSA W Ta30HACHINEHHOCTH, MOKET OBITH IPOU3BENEHO 10 HOMO-
rpamme (puc. I11-8), cocrasiemmoit H. M. Hpyraukopsm [1960]. Ha momo-
rpamMme o ocu afcmice OTIOjKeHA BeJIMYHHA JABJICHUA, 110 OCH OPIHHAT —
BeJMUYMHA yHAedbHOro Beca. CnmomHEble HAKIOHHEE JIHHWHE HOKA3HBAIOT

* ABazormumsi MeToR pacdera 6T mpemrosker O. B. Pasponnkac B 1958 r. (pommm
BCEI'EN).
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H3MeHeHue ylelbHOTO Beca IPecHO BOJBI, He cojepsKallleii rasa, B 3aBHCHMOCTH
OT JABJIEHU A NPA PasIMYHbIX TeMIePaTyPax, IYHKTHPHEe HAKJIOHHEE JIIMHIE —
M3MeHeHHe YHeIBHOTO Beca BOJBI, HACHINeHHO#W razom ma 50 u 100%. Buus
OT OCH JaBJCHUII OTJIOKeHH BHAYEHHA YAEJABHOIO Beca, COOTBETCTBYIONTHE
ompesejiennoil mMunepaiusamun. Ilpm onpepesenun ynemsmoro Beca cHagaga
HaXOJAT ero BeJNYMHY B 3aBHCHMOCTH OT JIaBJIeHHs, TeMIepaTyphl I rasoHa-
CBIIIEHHOCTH (BePXHss MONOBHHA HOMOTDAMMEL), a 3aTeM TIpadidecKn BLIT-
TalT U3 Hee H30BITOK YAeJBHOTO Beca, 00YCIOBICHHEIL MUHepaansanunei
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5 3 \1\“"—-—-_ i s S Eet i s S
eI S ol —
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Puc. II1-8. Homorpavma pnus ONlpefle/IeHNs ¥eJAbHOTO BeCa BOIH B 3aBUCHMOCTH OT TeM-
llepaTypHl, faBleHnd, ra3OHACEIICHHOCTH W MUHepaJH3aiii,

(mmxEsAA momoBmHAa Homorpammul). ITpm mocrpoenmn HOMOTPAMMBI HPHHATO,
UT0 PAaCTBOPEHHLIe B BOJIE COJIE IIPE/ICTABJIEHE B OCHOBHOM XIIOPHUIOM HATpPHS,
4 CTeleHb TeINIOBOTO pACIIMPEeHust BOJAHL H ee YIOPYTUe CBOIICTBA HE 3aBHCAT
0T KOJHYeCTBA PACTBOPEHHBIX COJIE.

Bumsaune TeMueparyps i jasienus meoGXoqnMo yIATHBATS 1 Ha rayOnne
ILIOCKOCTH CPaBHEHU, T. e. IPI ONpefieleHHH y, B Gopmyae (II11-B-9).

Ilpu pacuere cpepero yaeabHOTO Beca BOJHI 10 CTBOJIY CKBAKUHEL ¢ yde-
TOM BIMAHUA TeMIOEPaTYpPHl cjlefyeT UMeThb B BHJY, 4TO Y/eJbHEII Be¢ HaX0-
AUTCA He B IMHe{H0l saBucuMocTH 0T Temmepatype. [losTomy ompepesenue
CPe/iHero yAeJbHOTO Beca Kak cpefHeapuMeTHYCCKON BeJMYNHH JIOIYCTHMO
JIINE B HHTepBaje Temueparyp ue Gonee 30—40° C. Ilpn Temueparype ma sa-
Goe B 100° C n Goxee pacuer cpemmero V/AeJIBHOTO Beca HEOOXOIHUMO BECTH
KaK CpeJHEeB3BeNIeHHYI N0 IIyOHHe BeJUTHHY.
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B. ONPEAENEHWUE NEACTBUTENLHOW CKOPOCTH
NBHXXEHWA NOASEMHLIX Bof

B rmase X, Tom 1, ykasmBazoch, 9To meiicTBHTEIBHHASL (meTmEHAN) CKO-
POCTh [BUIREHUA IMO3EMHBIX BOJ ' M CKOPOCTH (WIBTPAIMM U CBA3AHEL Me-
JEAY co00il 3aBUCHMOCTDLIO

;i v
=", (IT1-B-1)

rae v’ — meilicTBUTENBHAA (McTHEHAA) CPENHAA CKOPOCTH MBHKCHHS I[OJ3eM-
HEIX BOJ B IOPax DHIXJBIX WM TPeMHUHAX TPENIAHOBATHIX IOPOJ;
U — CKOPOCTHh (DHIBTPAIAN;
N — HOPHCTOCTD.

Yuncnennoe 3HaweHHe BeJNYHHBL U ONIpefelsAeTCA U3 TeX coobpasKkeHuit,
UT0 IOIEpPeYHOe CeveHHe CTPYEK, COCTABIAONAX IOJ3eMHEIl IOTOK, Hempe-
PEIBHO MEHACTCS BIOIL JBIKEHNS; MO9TOMY MOKHO TOBOPHTH O AeHCTBHTEN bHOMK
CPe/lHeil CROPOCTH JIBMyKEHHA, NPeCTABIAIOMEH OTHOIIOHIE paccrosieusa L
MEKy ABYMA TOYKAMH HAa BpeMsA NPOXO;KACHHA ;RUJAKON 9acTuusl I, T. e.

==, (I11-B-2)

B sasucumoctm or pasmepos mop u Tpemum, (pH3MIECKOIl XapaKkTepUCTHRE
AX, IMEpOX0BAaTOCTH, & TaK:Ke HANOpa, IOJ AelicTBHEM KOTOPOTrO IIPOHCXOJHT
ABHKCHHE MON3eMHEIX BOM, OHO, KaK YKAa3HBaJOCh BHIIE, MOKeT OHTD
JAMUHADHEIM WIN TYpOyJIeHTHEIM.

Onpepenenne meficTBETeIBHOM CpeHEl CKOPOCTH NBMKEHMSA [O/I3eMHBIX
BOJL CBOJIMTCA K 3alyCKY TeX MM HHBIX HHJHKATOPOB B MYCKOBYIO CKBAKHHY
win mwypg u ux o0HApy:KeHmI0 B HAGIIOATENbHOM BHPAGOTHE. Bpems mpo-
XOKICHHA HHIMKATODA MeKAY IBYMs TOYKAMH H DPACCTOAHHE MEHIy HHMH
AQI0T BO3MOZKHOCTD OHpE/eNIUTH TeHCTBUTeNBLHYIO CPEIHION CKOPOCTDL JBHIKe-
HIA HOJA36MHEIX BOJ.

Hocronpky mpm osroMm npumensior pasimumsie HHAEKATOPHL M CHOCOOH
O0HADY/KEHHs UX B BOJe HEOTHHAKOBHL, TO CYMECTBYIOT DPABIHYHBIC MeTOJH
OHpeJIeIeHuA CROpOCTeil: XHMHYOCKUIl, HIeKTPOINTHYECKMTIl, KOIOpHMeTPH-
HecKHil, a TaKKe reodusmuecKme.

Haa ompepenenus cKOpocTH IBWMKEHHA MOJ3EMHEHX BOJ MOTYT OHTH
UCHONB3OBAHBI TaKiKe HEKOTODHe pajHOAKTHBHEIE H30TOOEL MHOTHX HiIe-
MEHTOB,

XUMI9eCKMil U 5IeKTPOMATHICCK I METOIH ¢ PasHOH CTEIEeHBI TOYHOCTH
A4l0T BOSMOKHOCTL YCTAHOBHTL KOHIEHTPANUIO COJM B HaOIIOIATENbLHOM
BEIpaGoTKe, (UKCHPYs HOCTeneHHOe HApACTAHME KOHIeHTPAAN HHIHKATOPA.
Romxopumerpudeckuii Mmetos nossomser mums OPUOAAAREHHO CY/AUTH 0 KOHIEH-
Tpalmy HHAUKATOPA M OTMEYAeT IPENMYINEeCTBOHHO TOABKO IOABICHHC WHII-
RaTopa — KpacaIero BeNIeCTBA B HAOIIONATENBHON BhpaGoTHe.

MupmraTopasiMm criocofaMu MOJKHO OIPEIe/IsATh He TONBHKO eCTeCTBOHHER
CROPOCTH ABMZKEHUA NO/[3eMHBIX BOJ[, HO H CKOPOCTH, II0JIyYaiOniuecs B IIepHoj,
OTKAYKH M3 CKBa;KUH. B oTOM mocaegueM carydae onpesesenne feiicTBHTe I bHEIX
CKOPOCTEH XapaKTepuayercs HEKOTODHIMHE HpPEHMYINECTBAMH. Tak Kak B me-
PHOJI OTKAYK{ CKROPOCTH ABMKeHHA IOI3€MHBIX BOJ VBeIAHYHBAIOTCH, TEM Ca-
MBIM COKPAaIlaeTcsaA HpPOMOJIKUTENIBHOCTh HaOTIOeHIIl; KpoMe TOro, ympo-
MAETCs yCTAHOBICHNEe HANDABICHUs NABUKEHHMA, TAK KAaK HHAUKATOD B CHIY
PAHATBHOCTH IBUKCHIA BCEI/la HAIPABIACTCA OT TOUKM 3aMycKa K CKBa KUHe,
H3 KOTOPOH Beuercs OTKAYKA.
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§ 1. Coctae u copnepanue pabor
N0 onpefeneHHW CKOPOCTH ABHIKEHHUA
nogsemMHbiX Boj

J1s mpaBmAREOTO PasMEINeHMsA CKBAKHH, ¢ IHOMONBI) KOTODPHIX MOJKET
GHTH OmpejleneHa CKOPOCTH ABMIKEHUs MOAZGMHEIX BOJ, HEOOXOTHEMO IpesRIe
BCETO JOJKHEIM 00pasoM ONpejeluTh SIEMeHTHl 3aeTaHMA M JBUKOHHA MO
3eMHEIX BOI. -

Ecin kapra rEApOM3OTHIC TIA PACCMATPHBAEMOTO YYacTKA OTCYTCTBYeT,
TO HANpPAaBICHHE [BU/KEHHA IOI3EMHHIX BOJ OLpEeTAeTCs 10 YPOBHAM BOJEL
B TpeX CKBAjKHHAX, 3QJI0KeHHBHIX B BePIIMHAX TPeYTOJBHAKA TAK, KAK HOKa-
samo Ha pmc. [II-9.

Paccrostune ey BeplImHAME TpPeYrOJAbHAKA CJIEIyeT 3afaBaTh paB-
aeiM 50—100 x B 3aBmcnMocTH OT pexpeda MecTHOCTH W OGHIIX PasMepoB
ydacTKa, HAa KOTODPOM IPOBOJHUTCA
OTIHIT.

Bryrpn Tpeyroasuuka, oGpaso-
BaHHOIO CKB. 1, 2, 3, pacnonaraorces

~J

c v
po

Pme. 111-9. Omnpepenennme  manpasmenns Pme. III-10. Cxema pasMelleHHA ITyCKO-
JOBI/KEHNA MOA3eMHLIX BOJX [0 TPeM CKBaKH-  BOH CKBaRuHE A u HabiaiofaTelbHbx B,
maM — 1, 2°m 3. C, D upm ompefleleHMH CKOPOCTH JIBH-

JKeHUA IOJ3eMHEIX BOJ.

Hanpa8nenue
GBusrceHus

geTsipe ckBaskupsl A, B, C, D, o KOTOpHM HaJJIe;KUT TPOU3BOINTH HAGIOIe-
HEE 3a CKOPOCTHIO [BHREHHIA HOA3EMHEX BOX. Ilpm osrom ckpaszupsr A n B,
Kar morasano Ha pme. [II-10, pacmomaramTcs Mo HATPABIEHHIO IBIKEHNS
DO/(3BeMHBIX BOJ, & BeuomoraTenpnsie — € m D — B NepueHiuKyJIapHOM
HampaBlIeHuu ¢ yueroM, 4rodsl ampun AC m AD cocraBasim yrox 15—20°
¢ nunneiit AB. Crpaxuna A asasierca uyckosoit, B, C u D — mabawoparenn-
HEIMII.

Mosuo peroMen0BaTH CHeAyIOIAE paccTOAHHA L MeRTY HYyCKOBOH m
HAOIOATeIBHEMY CKBAAKIHAMIIL

a) B HOpPOfax, crabo TPOBOJMIUX BOAY: CYNECAX, CYIIHHKAX H JAPYTAX
IIMHACTHIX PASHOCTAX BBUAY MAJHIX PA3MEpPOB HOD OHpeedeHne JeicTBITe -
HEIX CKOpOCTeHl NpPAaKTHYIECKH HEBO3MOKHO;

6) B 6oee OPOHMTAEMEIX [T BOJE MEAKO- H CPeJHe3ePHUCTHX ecKaxX —
1—2 »:

B) B IOpOJax, JIETKO BOAOIPOHHIAGMHX — KPYNHO3ePHHCTHX IecKax,
TPAaBHM, TaJeuHHKAX — 2—5 M;

I) B XOPOMOIPOHUIIAEMBEIX TPEMMUHOBATHX 1oponax — 5—10 x;

1) B 3aKapCTOBAHHHX HOpogax — He Memee 10 x.

OxronvarenbHE BRIOODP paccTOAHMA MeKIy CKBaskuHamn L cBs3aH ¢ mpo-
JOIHRUTENBHOCTHI0 OIMKTA CIEAYIOIEH 3aBHCHMOCTIO;

=t . (I-B-3)

v
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£e v — OPHeHTHPOBOYHOE 3HAYEHHe [efCTBHTENBHON cpefHeil CKOpPOCTH IPH
ykrorax 0,001—0,01 (m/cymrun):

CpenHE3EDHHCTHE IECKHE ¢ + o o o « = ¢ + + o & 0,5—1,0
KpyuHo3epHNCTEE NeCKH H TaleTHHRT . . . . . 1,5—3,0
TPemHEOBATHE HMOPOIEL . « &« « + & + & o o o o 3,0—20,0
3arkapcTOBaHHBIE HOPO/IBI SRoRl e gt g = e 5 O

Hauvanpsmit guamerp HaGMOIATOILHEX CKBAKAH IIPUAUMAETCA B COOTBET-
CTBAM ¢ MX DAyOMHOI; B PHXJABX HOPOAAX JOMKeH OHITL yCTaHOBJIEH QUALTD
nmamerpom Be Meree 6G0—50 mx. HoHmewmsit amamerp HyCKOBOIl CKBAKHHBI
momsker GurTh Oomee 100 mm m mommen odecnednTh OMycKaHHe B CKBAKUHY
COEOUAJTBHOTO IWIMHIpA JJIs BBeJeHHs pacTBOpa.

Ilepen yeranoBkoil (UIBTPa CKBAMKUHA, BaKpPENVICHHASN oGcagHBIME TPY-
faMm, OvmmaeTcA OT NuIamMa, a nocie ofHaeHMA QWIBTPA [OJIRHA OBITH
IpousBejieHa IPOKATHA.

HocmeoBaTeabHOCTs ¥ cOf@p/KaHue pajoT 1o HpOM3BOJCTBY Habmofe-
HEI BaKII0Y9AIOTCA B M3MEpeHHH ypOoBHeHl I TeMIeparyps BOIE, 3aIycKe
HHIHKATOPA B MyCKOBYIO CKBajKUHY, B3ATHA P00 M3 HaOMIOMATRILHEIX CKBA-
JRUE A ONpeielenns KOHIEHTPAIHH M aHajnsa npob. YKasaHHbe paboTEL
CONPOBOKIAIOTCSA COOTBETCTBYIOME OKyMeHTaluei.

BaaTue npo6 BoJH TpeycMaTPUBAETCA B €HOCOOAX XUMHIECKOM M KOJIOpHU-
meTpuyeckoMm. HabmofieHme 3a ypOBHEM LDOM3BOJUTCH KaikjIbie 0,5 v B TE-
YeHMe BCEro ONETa (HAumHAA ¢ MOMEHTA OKOHYAHHA 060DyI0BAHNA CHBAJKIAKL).
Temmeparypa BOJBl H3MepsAETCA IeHHBBIM TEPMOMETPOM JBa pasa — 0 H
moclie OMIEITA.

§ 2. Mertonbl onpeneneHus NeHCTBUTENbHOM
CKOPOSCTH ABHXKEHHA NOASEMHBIX BOQ

Xumuneckuil Mmemod 3arI0YaeTcs B OIPeJeJICHMN HAJIWYUA pPacTBOpa
cOIu B HaOIOMATENbHOH CKBAKAHE ¢ TMOMOIILI0 XHMHYECKOTO aHAIHN3a; 9TOT
METOJi MOZ{HO PEKOMEHJ0BATL IPH HerTy00KOM 3ajeraHmu BOJIOHOCHOTO ropm-
30HTA ¢ TpecHmMH Bojamm. HamGomee wacro ymorpeGasieMbiM HHAMKATOPOM
ABIAETCA XJIOPHCTHIL HATPHII — HOBapeHHAs COJIbL; KpOMe TOro, IPHMeHAIT
XJIOPHCTHIT Kajbmuii M XJopmeThil amMoEHmi. Pexomenjyemas J03WPOBKa
ornx BemecTs nmpusenena B Tatx. ITI-B-1.

Tabauya I111-B-1
PeroMenjyeMas A03NPOBEA MHIHKATOPOB

PaccTosHAe MEHI1Y
. £ z nyckoBoil 1 mabioja-
Hntaro] RoauaectBO, %2 | oy g cRBAKITAMT,
M
XaopucTeii HaTpuid . . . . 10—15 Boxsme 5
X TopHCTHE Kaabmmid . . . 5—10 3—5
XaopuceThit aMMoHHE . . . 3—3 Ho 3

3amyck pacTBOpa B HYCKOBYI CKBAKHHY MOKET HPOH3BOJUTLCA JBYMS
MeTOJAMH.

Ilepsuiit MeTO 3aKI09aeTCA B ONYCKAWHN B CKBayRUHY IHIMHLDA, THIIINE
KOTOPOTO BAKPHITO KOHyco00pasHsM kiaananoM. Hak mokasano ma pume. I1I-11,
Tpoc OT KOHyca, HA KOTOPOM OIyCKaeTCsd IUIMHIP, OPONyINeH dYepes Bepx
NIIHAIPA, K KOTOPOMy mpukpemvien Bropoii tpoc. Ha sapamuoii riayGumme
pTOpOI Tpoc (4 CIeZOBaTENBHO, W ILIHHAD) 3aKPeIIAIT, a HepBHIl TPOC
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OIyCKAIOT, B PE3yJbTATe Yero KOHYC IOTrPYKAeTCsd W PACTBOP BHUIMBAETCS
B CKBa;KUHY.

Bropoeit Merop zarTogaeTcsa B OOYCKAHMI HA TPOCE MIIHHEAPA, B KOTOPOM
AMEIOTCA J[Ba OTBEPCTIA: HIKHEE, Uepesd KOTOPOe pPacTBOp HOCTYIAeT W3 Iu-
JWHADPA B CKBJKUHY, U BepXHee, — ¢ IPUCOCIMHEHHOH DPE3MHOBOH TPYOKOii,
BeDXHHIl KOHEL KOTODOWl BHBeJeH HA IOBepXHOCTH 3emian. llpmcoemmussa
K Tpy0OKe BODOHKY, MOJKHO 3aJIMBATH B IMOCJEIHION PACTBOP U TAKHM 00pasoM
mojaBaTh ero B ckBa;kupy. llepememas mo BepTUKaIM IPH HOMOIA TPOCA
OUIHHAD, MOKHO BBOIHTH PACTBOP B CKBAKHHY HA 3apamHee 3aa HHEE OTMETKIH.
Pacreop B ckBaykmne osKeH OHTL TIOIATEILHO IIEpeMeIIaH.

Baarne mpoOm m3 HabIoJATENBHON CKBAaJKUHEI MPOM3BOAUTCI IPOLOOT-
GopumromM B pasmepe me cBoime 50 cm®. Ompepenenme KOIWIecTBA XI0pa

R Pl

/ i Mycko8asn
/ CKE.
T (eSS
11T — 1 - . - - "k
:___'-_'; L ...E
B ey Fosgliignivd
11- H e O

1 =0 W alw
’ “
4 .
¥ .

% I
:

— 2%

.

.

.

.

.

9
L
Pnc. I11-11. Dmnwagp Pnc. I1I-12. Cxema 9JeKTpUYeCKHX COeRUHEHWMI IIPH OIpege-

AJIA 3allycRa pacTBopa JeHuH nEﬁCTBHTBHI)HOﬁ CHOPOCTH JIBIJKEHHA IOA3EMHBIX BOM.
B CHBaHHY. 1 — peocTaT; 2 — HCTOYHHK TOKa; 3 — aMiepMeTp.

yCTAaHABIMBAETCS THTPOBAHIEM BOJBI PACTBOPDOM Aa30THOKHCIOrO cepeGpa
B OPHCYTCTBUEN WHIHKATOPA — XPOMOBOKHCIOTO Kanusa. Ilociae BemageHus
XJopa B BHe ocajka maaumer pacrsopa AgNO, pearupyer ¢ XpoMoBOKUCIEIM
Kanmem. IIpm srom mpofa OKpammuBaeTcsi B KOPHIHEBO-KPACHEIN I{BET; €CIH
OpH 5TOM OKpacKa He HcYesaeT OpH B3GANTHIBAHHH — ONpEJeleHHe MOKHO
3aKAHIMBATE.

Pacrsop mpurorosasiercs myreMm pacrBopenns 4 2 AgNO,; B 1 2 guermi-
IMpPOBAaBEHOI BOIB, MEAEKATOpoM sBisgercs 10-nmpouenrmsiit pacrsop K,CrO,.

Ils XxapakTepuCTHRY KOHIEGHTPAIHM XJopa B mpobe BOAE HET HeoOXO-
IUMOCTH 3HATH a0CONIOTHEIE 3HAYCHNA KOAMIECTBA XJI0PA; JOCTATOYHO 3HATH
KOMHMYeCTBO KyOHIeCKIX CAHTHMETPOB H3PACX0LOBAHHOIO HA AHAJH3 PACTBOPA.

Ilepsoe ompeneneHue HeOOXOJAMMO BHIIOJHHTH [0 3alycKa pacTBOpa
COJIM B IMyCKOBYIO CKBAJKAHY; TPERPAIMIAIOTCA HAOIOAEHNA MOCIe TOCTHROHM
MaKCHMMAJBHOIO 3HAYEHHUS KOHIEHTDAIHN COJIH.

Jaermpoaumudeckuti memod OTIMIACTCA OT XUMHAYECKOTO JHIIb CI0COG0M
ompejelenid HAXMIAA W KOHIEHTPAINN COJYM B HaOIIONAaTeIbHOH CKBajyKuUHE.
Meroy 3arpyskH HHIHKATOpPa B OYCKOBYIO CKBAjKHHY IPH STOM IIOIHOCTHIO
coXpaHsAeTcs TAKNM ke, KaKk M IpH XEMmieckoM cmocoe. B kauwecrse coam
pexomenpiyercs: xaopuersiii ammonnii NH,Cl, koropmii B BHje HacHIEHHOTO
PacTBOPA BBOAHTCHA B IYCKOBYIO CHBAKIHY.

QOurcanmsa ABIKEHHA DIEKTPOJIATA MEKIY CKBAKHHAMI H IOABICHHEe
ero B HaOMIONATENbHON CKBAREHE IPOM3BOJUTCA ¢ MOMOMBIO CIENHAIbBHOTO
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IIEKTPOUZMEPHUTENLHOr0 000py/A0BaHUsA, TPHHIMOHAILHAA CXeMa KOTOPOTO
mpepcTaBiena Ha pume. [11-12. HaGaoparenbHble ckBasKuEE cHAGRAIOTCSH
CHOENATBHBIMA SICKTPO/IAMHI, ONYMEHHEME B TpyOy QuiabTpa; oTH dIeKTPOIE
m3onupyiores or Tpybsl. Ot saerTposa Ieus muer Yepes Garapeio, aMmepMerp
H DPerynHpYIOIWil peocraT M fajdee Ha TPpyOy HaGIIOMATeNbHON CKBAJKIHEL

Hocpencrsom mepermiodenuii MOKHO OTRIIOUATH DICKTPOJ HAGTIONATEN b
HOII CKBA/KMHBL M BEJII0YATH 00CATHYI0 TPYOY MyCKOBOIl CKBAMHHEL

Usmepssn B pasnmdEbie MOMEHTHl BDEMEHH CIUIY TOKA B IEIH, MOJKHO
ONpeNieJuTh TeKTPOHPOBOMAHOCTH BOIBI B HAGIIONATeIBHON CKBaKIHE I TeM
CaMBIM yCTAHOBHUTH MOMEHT NOABIEHHA B Hell comm. [lis yKasaHHBIX bIekTpu-
UeCKUX H3MEpPEHMI MOKHO PEKOMEHI0BATH KOMMYTaTODHEIH aMIepMeTp KOoH-
crpyrmun G. A. Roma (1953).

Hockoabky mepBOHAYANBHAA BIEKTPONPOBOIHOCTS HOJ3EMHOM BOIH 3a-
BICHT OT KOIHYECTBA pPACTBOPEHHBIX B Hell coJeil, mepBOHAYATBHEN TOR
B Henn HAJIeKAT ycraBasiuBath HeOoapmmm — 0,1—0,2 a; npu srom cie-
Iyer mMeTh 3—5 CYXHX SIeMEeHTOB HampskemueMm 4,5 .

Koaopumempuueckuii memod sarrouaercs B ompererenmu BpeMeHn Ipo-
XOIeHAA PAaCTBOPA KpacKH ME:R[IYy IYCKOBOH H HalIIOJAaTeNbHON CKBAKI-
HaMH.

MoskHO perROMEHIOBATH CIEAYIONIHe KPACAIiHe BEIeCTBA W KOJMIECTBO
UX B 3aBHCUMOCTH OT JITMHEL IYTH ABMKCHHA HOJ3eMHBIX BOJ My IyCKOBOIL
u Habaoparenbuoli ckBazkuHamu (tada. 111-B-2). j

Tabauya I11-B-2
Kpacsamue BeniecTsa M NX KOINYECTBA B 3aBHCHMOCTH OT JIIMHBI OyTH

HonmwecTtBo B rpaMmax cyxoi
HaBECKU Ha Ka;KJbe 5 xm

IyTH JIA TOPHHX ITOPOJ
Hpacsamee BemecTBo y P it

TPeMIMHOBATHIX I
B 3aKAPCTOBAHHBIX
MO ODUETOI ¢y eale L By e done et Gy
DmoopanTpon } 1—5 1—10
i e L P i e S
i e S T el e R 5—15 5—20
IDRCHI ROERD: 0 Aot Ly D 100 - F0 A S ety
MernnenoBas cHHbKA } 10—30 10—40
S THE ORI POIYO A, Loy, o i i s
MaHoD RpacHAR DHTLC 6, s S s Y e 5—15 5—20

YKasaHHEe Kpacsmue BeNIECTBA B BHAe DPACTBOPA B METOYH INIHL B Clla-
0ol kucaore (2—4 can® Ha 1 2 BemecTBa) 3anmyckaTCH B NYCKOBYIO CKBARIHY
TdK ke, KaK M IpH XHMHYeCKOM MeTofe. Basarme mpoGw Bojm ma Habuioma-
TeILHOH CKBAKHHEL NPOU3BOJHUTCS TAK jKe, KAK W MPH XHMIYECKOM MeToje.
Ilepen BasiTwem mpoGs BoMa HoMsKHA OHITD nepememana. Ilepsas npo6a Gepercs
70 BAIlyCKa KPACAIIEro BemecTsa.

Hanwume xpacsmero semecTsa B mpoGe BOIH I CTEHEHD KOHI[@HT paIim
€r0 yCTaHABIMBACTCA HPH MOMOIIU CHENMaNbHOIO NpuGopa — ¢uoopockona,
B KOTOpOM Haxopurcs 10 cTeRasaHmbIX TPyGOK, HANOIHCHHHX CTaHAPTHREIMHA
PacTBOpaMi, KOHIEHTPANHUA KOTOPHIX kroxebaerca or 0 go 5%. Ilpunnmaercs
3a 100% oxpacka, moayuenmas B pesayanTaTe pacreopenns 0,1 ke Kpacsamero
Bemecrsa B 1 « Boxe. llpum srom mpomssomures CpaBHEHHE OKPACKH MPOOEL
BOJIBL €O CTaHAapTaMu (arroopockona. Ecirum Boga npoGs coepsRaT B3BemeHHbe
9acTHE, mpoly HeoOXORNMO HmPOPUIBTPOBATE.
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§ 3. JNoxkymenTauua ¥ o6paboTka maTepHanos

Bee BabmogaeMsie BO BpeMs ONEITA BeJINYNHEL ClIefyeT (HKCHAPOBATH B CIIe~
IUATEHOM JKypHAJIE OIpeIelenns CKOpocTeil; pekoMernyerca (opMma samucu,
npuBefieEnHas B «MHCTpYKIHYE 1O ONpefeIeHHI0 HANPABIEHNSA W CKOPOCTH Te-
wenms mojzeMuux Boy M-27-53» Mummcrepcrsa siexrpocrammmii CCCP. *

B sxypmame momgHE OBTH IPHBEIEHE CIeAyIOUe CBeJeHNA:

1) aGcomOTHBIE OTMETKH KPOBIM M HOJOMBE BOJOHOCHOTO TOPH3OHTA W
HOBEPXHOCTH 3eMJIT;

2) aGcomOTHHE OTMeTKH Bepxa TpyOsl, 3a00d, ypOBHA BOJEI, TyOHHEL
CKBAKHHEL;

3) paspes I0 TIABHOMY CTBOPY ¢ MOKA3aHHWEM COCTaBa IOPOJ, 3epKajIa

BOJBL M KOHCTPYKIHMH CKBaKIHBL;
4) OjaH pacOooJoReHusA CHBAKHH C IIORasa-

150 Ny
HHEEM PACCTOAHMA MeKAY HUME,

125 1, 3 5) MaHHKEIE HENOCPEJCTBEHHBIX OTCYETOB KOH-
S 100 \ IEHTPAIAA PacTBOpPa (ecnm mpUMEHAETCA XWMHIe—
3 CKHIl MeToJ) WM CHIE TOKA (ecIH HpPHMEHACTCH
=975 DIeKTPOIUTHICCKHI METO) M BpeM#A, COOTBETCTBY-

I0IIee 9THM OTCYeTaM.
g 40 ’ O6paboTka MaTePHAIOB ONHTA 3aKII0UAETCH
S 25 B NOCTPOEHMH KPHBO# KOHIEHTDANWH, NOKA3aHHOE
¢ Ny ma puc. [11-13. Ha BeprukanbmHOil OCH OTKIAJBI-
26 75 24 7 4y DBACTCA B BABHCHMOCTH OT IDHMEHFEMOT0 MeTOAa
0-v ;- 1HO0 KOHNOEHTpPAmHWsa pacTBopa B MIWLIHIPaMMax Ha

Puc. 11113, Kpupas ms- AuTp (mam mspacxoposamnoro AgNOs), nubo smadve-

MeHEHNA CIUTH TOKAa B Ha- HHS CHJIK TOKAa B ammepax (WIH cOOpOTHBIEHHS

GmoaTe BHON CHBAKEHE B OMAax), JHOO JaHHBE, XapaKTepH3YOI(He CTeNeHb

B 3aBHCHMOCTH OT BPE-  oppackm BOAH, BHPAJKeHHEE B NPOLEHTAX.

Mepn N o MOMERE I Ha ropumsonTaXbHOM OCH OTKIAJLIBACTCA BpeM:A

ABJIIEHHA WHAHKATOpa,

N, — momenT Makcumanp,- B gacax. CropocTh paccumThHBaerca 10 Qopmyie
HOH KOHIeHTPaIHm). II1-B-2, B KoTopoii BeanmdWHA [ OIpefieldercda H3

rpadpura pue. I1I-13.

IockoabpKy HOABIEHHE PACTBOPA B HAONIONATENBHOM CKBAKAHE HPOMCXO-
AUT HOCTENeHHO H HAPACTAHNe KOHIEHTDAIIHH BaHHMMAeT HEKOTOPHI Hepmof,
BpeMEHH, WHOTAA NpPEJICTABIACTCH B3aTPYIHUTENBHBIM BHOOD TOHl TOYKH Ha
kpuBoil B mpeenax ot Ny no Ny, 10 KOTOPOH HAJIeKUT OTCUATHBATEL 3HATE-
pua Bpemenn t. Ilpu aToM IV, coOTBETCTBYeT MOMEHTY HIOSBIEHNs HH/HKATOPA
B CKBaskmHe, a /N, — MOMEHTY MaKCHMaJbHOH KOHIEHTDAIHH.

MosKHO PEROMEHIOBATH IPH 9TOM pPYKOBOJACTBOBATHCH CIEAYIOIIMMH CO-
obpasenusamu. EcIdm CKOpocTh JBHKEHHsI IO3eMHBIX BOJ ONpeensercs
Is Ieneil cocTaBIeHHA HPOEKTa BojocHAOKeHHs, ciejiyer OpaTh BpeMs f,
COOTBeTCTBYHOIee TOTKe [V ,; 9T0 ONIpeJeInT HaMMeHbIIee 3HAYEHHEe CKOPOCTH.
Ecam ckopocTs [ABH/KeHHA IOJB3EMHBIX BOJ ONpe/eJsercs A yCTaHOBIeHHA
BOJOTNPATOKA B TOPHEE BEPAOOTKH WM IOJ THIPOCOODYKEHHAMH, CIejyeT
GpaTh BpeMs ¢, COOTBETCTBYIOMmee TouKe N4, 9T0 ONpe/ieluT HaubOJIbIlIee 3HA—
genne ckopocTu. B psame ciydaes BMeCTO HEIHKATOPOB YHOTPEOHANTCA PajHo-
AKTHBHEIe M30TOIE HEKOTOPHIX DIEMEHTOB, TAK HA3BIBaeMble MEYeHbIC aTOMBI.

* WNuerpykmma cocTasiena C. A. Homem.



JIABOPATOPHBIE METObI CabTA B A
U IMINUPHUHECKHUE DOPMYIbI, v
MPUMEHAEMBIE ONA ONPELENEHUA

KO3 DHUUMEHTA DUNbTPALUU

FOPHBIX NMOPOL

§ 1. JlaGopaTopHbie MeTOAbI OnpeneneHus
KosthhuuuenTa hunbTpauuu

Onpenenenue KoahhHuHEHTA (IUABTPALHH
fipH nepemMeHHOM Hanope

Tpyora Kamenckozo. dror mpuGop mpejHasHAYEH [JIA OUpeeNeHNs IPH-
OnMKeHHHIX 3HaYeHHil KodPdurmenTa GUABTPANME NECYAHHIX IIOPOJ HADY-
IMIEHHOTO CIOFKeHNA.

Tpybra Kamenckoro (pme. 1V-1) cocronr ms crexasmmoit Tpy6rm I mam-
HOil 24—25 em m pumamerpom 2—4 cm, mratHBa 2 IS 3a3KEMA CTEKJSHHOM
TpyOkm m OGarapeitHoro crakama 3. [aa mpoBefeHMA OIETA HEOGXOTEMO
MMeTh CeKyHJoMep (uim "achr), TepMoMerp u TpamGoery. Ha Tpy6re cBepxy
BHU3 HaHecemwl Jexennsa depes 1 cu or 0 mo 20 (mememme 20 HOMRHO TOYHO
COBIANATH ¢ HIKHAM KpaeM TpyOKn), a HIGKHEA ee KOHen 00BA3kBaeTca Map-
Jedl WIH TOHKOH CEeTKOM.

Tpybry momemalor B GaTapeilHmii cTakam M 3arpy;KaioT HCIEITYEMBIM
neckom Ha Beicory 10 cm. Hamonmemme ee meckoM NIpPOMBBOMAT CHOAMHE IO
2—3 ¢ M CONPOBOKAAIOT JEIKOM TPaMGOBKOH M HacHIMEHNeM BOJOI, s 9ero
B GarapeilHuii cTakaH NPWIHBAIOT BOAY B TAKOM KOJMYECTBe, YTOGH ypOBEHD
ee He NPeBBIINAI BEICOTH 105 mecka. Ilo oxonvamnm sarpysku TpyGkm Ha mo-
BePXHOCTH IeCKa HacHNawT OydepHkiii caoil B 1—2 cx rpaBusa s mpejoxpa-
HeHHsA HeCKa OT pasMeiBa, a 3arTeM B OaTapeifiHslil cTakal [q06aBIAIOT BOXY
B TAKOM KOJmYecTBe, 9T00b yPOBeHL ee OB BHINE YPOBHS IecKa B TPYOKe
Ha 1—2,5 cM, W OKUJAIOT MOMEHTA MOABIEHHA B Hell CIOS BOAH B 3—D5 MM.
Hanee B Tpy6Ky cBepXy HaxmBaioT BOAY 10 ypoBHs Ha 1—2 e Brme wepTs 0,
BEIHAMAIOT €e M3 CTAKHA WM 3aKpeIuiAioT Ha mratmBe. C 9T0T0 MOMEHTA HATH-
HAeTcs (UIBTpalua BOAH 4Yepe3 IOPOAY, W YPOBeHL BOjK B TpyOke GymeT
TOCTeNeHHO HOHMKAThCsA. OTMEYAloT CeKyH[OMepOM (YacaMm) BpeMi IOHHE-
HUS YPOBHA BOJAH B TpyOKe or Aenennda 0 1o genenna 5 ex (s caaGompornma-
eMBIX I'NITHICTHIX DeCKOB /10 feneHnA 3 ca). B romme omerra samepaior Temme-
parypy Bouel. OmeiT mosTOpsitor 2—3 pasa ¢ PasTHYHON BeIHIMHON MOHMKE-
HAA YPOBHA.

HRosppunuent ¢pmrprpanun Barumcasior mo Gopmye
! s :
KE—<9(4) (IV-1)

rae K — xosgduumuent ¢uabrpanun, ca/cer;
I — pomHa QmasTpammu (TONIMHA CJI0A IIecKa Oes OydepHoro caosm
TpaBHA), CM;
t — BpeMs HOHIKEHHA yPOBHA BOAM B TpyOke or pememma 0 o nexe-
HUSL 3 WIHm 5, cek;

S — BemmumHA NOHIIKeHHSA YDOBHA BOJH B TpYyOKe, B cM 3a BpeMsa t;
h — mepBoBavanbHEIL HAOp, CM.
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S

Bernanny @ ) ompefmensior w3 Taba. IV-1 mam mo rpadury

=
(pme. IV-2).
Tabauya IV-1
Jaavennsa QyBRIUE @ (%)
S i) s i) S S )
T ¢ ( h i * ( B a ¢ (T
0,33 0,400 0,67 1,109
0,34 0,416 0,68 1,140
0,01 0,010 0,35 0,431 0,69 1,172
0,02 0,020 0,36 0,446 0,70 1,204
0,03 0,030 0,37 0,462 0,71 1,238
0,04 0,040 0,38 0,478 0,72 1,273
0,05 0,051 0,39 0,494 0,73 1,309
0,06 0,062 0,40 0,510 0,74 1,347
0,07 0,073 0,41 0527 0,75 1,386
0,08 0,083 0,42 0,545 0,76 1,427
0,09 0,094 0,43 0,562 ] 1,470
0,10 0,105 0,44 0,580 0,78 1,514
1 0,117 0,45 0,598 0,79 1,561
042 0,128 0,46 0,616 0,80 1,609
0,13 0,139 0,47 0,635 0,81 1,661
0,14 0,151 0,48 0,654 0,82 1,715
0,15 0,163 0,49 0,673 0,83 (i |
0,16 0,174 0,50 0,693 0,84 1,833
0,17 0,186 0,51 0,713 0,85 1,897
0,18 0,198 0,52 0,734 0,86 1,966
0,19 0,210 0,53 0,755 0,87 2,040
0,20 0,223 0,54 0. 777 0,88 2,120
0,21 0,236 0,55 0,799 0,89 2,207
0,22 0,248 0,56 0,821 0,90 2,303
0,23 0,261 0,57 0,844 0,91 2,408
0,24 0,274 0,58 0,868 0,92 2,026
&2 0,288 0,59 0,892 0,93 2,659
0,26 0,301 0,60 0,916 0,94 2,813
0,27 0,315 0,61 0,941 0,95 2,996
0,28 0,329 0,62 0,967 0,96 3,219
0,29 0,343 0,63 0,994 0.97 3,507
0,30 0,357 0,64 1,022 0,98 3,912
0,31 0,371 0,65 1,050 0,99 4,605.
0,82 0,385 0,66 1.079

Jaa ycxopenmsa BeramcieHmd KoaddunmeHra (UIBTPANUE HCTHONB3YIOT
momorpammy H. H. Bumgemana (pme. IV-3). Cuioco6 ompenmenenns mo moMo-
rpaMMe COCTONT B CJeIYIOmeM: DPHKIABBAIOT JNHeHKY K IIKaxe S I K IIKaIe
BpeMeHH MOHH/KeHHA YPOBHA M HA HepecedeHuu c¢O MIKanoil KosduumeHTa
GUIBTPAINE DOIYYAalOT HCKOMYIO BEIUIHHY.

J1a KpYIHOBePHMUCTHX IIECKOB ONBIT HPOBOJAAT ¢ MEHBLIINM THpaBINde-
cxkum rpapmentoM (cM. pme. IV-16). llepsomawannusii mamop i Gyger mame-
PATHCA PACCTOAHAEM OT IMOBEPXHOCTH BOAH B OGaHKe [0 HyJIeBOTO JeJeHIs
TpyOru. B 0cTansHOM X0/ OHHEITA AHALOTHYCH OMHCAHHOMY BEIIIE.

Jas BEIpasKeHHsA pe3YJNbTATOB ONETA IPH HOCTOAHHONW TeMmIepaType
B IOJy4YeHHEIe 3HAUEHNA KodQPumuenTa GuiIbTpalnm HeoOX0IMMO BBECTH TeM-
meparypuyio mompaBky TII, xoropas Bbumciasercs no dopmynae Ilyaseiina

TII =1+ 0,337 ¢4 0,000221 ¢2,
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Hna npusenenns pesyabTaToB OIEITa K HMCKOMOH TeMmepaType IOaB3y-~
oTeA gopMyIoi
K= K papr Tllycx
an;oam
rae Kuycxy — Kosduument (mibTpamun IPH HCKOMOI TeMmeparype;
Kpayr — KODPOUONEAT QUABTPANAHE, HOTYYCHHBIH OMBITHEM nyTeM;
nex — TEMIIEDATYpHAHA MOONpaBKa JJIA MCKOMOH TeMmepaTypHl;
Tllgpagey — TemmepaTypras mompaBka IJIs TeMIEpaTyphl, IPH KOTOPOI ompe-
aeasieTca Kgpayy.

Pnec. IV-1. Tpyoxa
T'. H. Hamenckoro.
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s corpameHns BEMUCIEHHI O MPHBEJCHHOI dopmyme 00BIYHO MOJIB-
syloTea TabaunaMm ODONPaBOK A DasiddHBIX Temmepatyp (Tabu. IV-2).

Onpenenenne KoahHUHEHTA (UALTPAUMM NPH NOCTOAHHOM Hanope

ITpubop Tuma TpHUMeHseTCA IIA OMpeeTeHus
KoapumuenTa QmILTpamEmm wopox Hapymersoro 0 02 04 06 08
CIOKeHHA (ITaBHRIM 00pazoM IeCKOB).

[Tpn6op (puc. IV-4) cocrour ms nuaungpa I BH- az
coroit 40 cx m guamerpom 10 cm ¢ 3aKPHTHIM HOM;
MeTLIUIECKOI pelleTEy 2, pasfeisomel THITHID
HA /(Be HEPABHHE YACTH; TPeX MTYHEepoB 3, KOTOpHe
Pe3HHOBEIMH TPYOKaMH COCUHEHBL ¢ TPEMH CTOKJAH-
HEIMH ObesoMeTpamu 4a, 4b u 4e¢, yRpemIeHHBEIMHI
HA [lepeBAHHOI nanenu /2 ¢ MULINMeT POBOIl IIKAIOIL.
B Bepxmeil wactm pabodero mwiamuapa / uMeercs
mWTynep J ¢ pe3mHoBOil TPyOKoil, KOTOpPHIL cay:KuT
MU MOJJepPsRaHusl HOCTOAHHOIO YPOBHA BOJAKL B HpH- \
Gope, a B HmKHell YacTH NWIHHApa — IITymep 6
¢ pesmHoBOl TpyOKoil 7, HasHAaYEHME KOTOPOro —
HACHIIEHNE BOJAOH TOPONE Ipm sarpyske mpuGopa o,
H peryJimpoBaHHe HANOpa U CTOKA (HIBTPYIOmeiics f. 5
BOJBL BO BpeMs onbita. IIpm mposenennn onsita mpu- ( h)
Gop ycraHaBIHBAeTCA HA CTOJNE; BHIe TPHGOPA HA  puo. V-2, I'padux 3ma-
CHeNMAIBHON NOJCTaBKe ycTaHaBimBaerca Gax (Gy- £ S
TEUIB) CO CIHMBHEIM OTBepcTHEM &, OT KOTOPOro i (T)
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Pue. I1V-3. Homorpamma H. H. Buupemana aa ompefeneHns Kosddnnuenta
¢unprpanun B Tpyoxe I'. H. Hamenckoro.
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OTXOJAT pesHHOBasg TpyOka 9 co cHemuanbHEIM 3a:;KkuMoM I(; pesmmoBas
peryaupyiomas TpyOra 7 yKpemiserca mHa mraruse [J; A WaMepeHUA
o0beMa TIPOQUIBTPOBABIIeics BOIH MMeeTCH MepHHH cocyd 13, a Ana maMe-
PeHNs TeMIepaTypel BOAK — TepMomeTp 4.

Ha pemerxky mpubopa KIagyT TOHKYIH0 MeTaJIHYECKYI0 CeTKY WJIH KyCOK
MAapiu, CIAO;KeHHOH BIBOe, a 3aTeM HIGKHIOW YacTh NpHGopa (10 peImeTHH)
3aIMBaloT BOJOI Yepes pesHHOBYI0 TpyOKy 7, RoTOpas s 9Toil IMexdm coemm-
HAETCHA ¢ MOABojAmes TpyOkoit 9. B mpubop HacHIanT MOpPOAYy CIOAMH IO
3—5 cm, YIUIOTHAS RaKBIA CIHOil JepeBSHHOIl TPaMOOBKO M HACHIIAs €ro
BOJIOH (BOJIA He MOIKHA JOXOAUTH A0 moBepxHocTn mecka Ha 1,5—1,0 cm);
Barpyska HOPOJBI TPOMBBOAWTCA HA 3—5 CA4 BHIIE BepXHEro HLEe30MeTpa.
Jlast mpeoXpaneEusa MOPOAEL OT Pa3MBIBA TOBEPX
Hee HacemaloT cjaoil 1—2 cwx Menkoro rpaBma. i
[Topomy macermaror Bogoii 1o o6pasoBanus Haj ee =
NOBEPXHOCTEI0 c¢jaogd Boger 1—1,5 cm. Sartem 9
pasbeimHAIOT TPYORE 7 u 9 u HanomusoT mpubop
BOJIOW cBepXy m3 OyTEIIM uepesd TpyOKy 9, mpej- :
BAPATENBHO Nepel 9THM YHPeNHB TPyOKy 7 Ha !
mTaTHBe HeCKOJbKO BEIE CIAHBHOTO INTyIepa d. <
Ecm mpuGop coGpam m sarpyskem mpaBHIBHO, =
TO YPOBEHb BOJH B IkesoMerpe OyeT HaXONUTLCH
Ha OJHOH BEICOTE.

Y0equpmucs B MCHpPABHOCTH mnpubopa, IpH-
CTYHAlOT K NPOBEJEHNIO ONETA, /UIA 9ero pesmHo-
BYH DeryJUpyiomyo TpyOKYy 7 yCTaHABIHBAIOT
HA BBEICOTe, He TpeBHIIAIomeil 2/; meciaeayemMoro
cTon0uKa MOPOJEL, 3arpysKeHnoro B npubop. B ra- /3 |
KOM TOJOKeHHH CO3[aeTcs HAMOPHHIL IpajiHeHT, 7
[0/l BAUAHHEM KOTOPOro Bofga QUILTpyeTCs depes HJ 6
MOpPORYy W dYepes TPYOKY ¢ BhITeKaer u3 IIpH-
6opa. IlocrosncrBo mamopa B mpuGope cosmaercss  Pme. IV-4. IlpnGop Tmma.
IyTeM HeIPepHBHOI0 TOCTYIJEHHS BOAL W3
6axa §; B mpomecce ombITAa Yepes INTYIep § BCe BpeMsA JOJUKHA CTEKAaTh BOJA
n3 npubopa.

lHocne ycramopiennsa IOCTOAHHOIO MONO;KEHHS YDOBHEH BOJH B IBE30-
MeTpax OPOHM3BOMAT: &) OTCUETHI MOKA3AHNA IIHe30MeTPA W BEYUCAAIOT HATIOP A;
0) samep pacxofa BOmHl (), BHTeRaomeil na peryampyomei Tpyokm 7 3a
BpeMs ¢ cek; B) samep TeMIepaTyPH BOJAH B BepXHEH YacTH HUIMHIPA.

ha

Tabauya V-2
Temmeparypusie nonpapkn TII, no Iyaseiinio

t, °C TII t, °C TII t, °C TII t, °C TII
10,0 1,35 14,0 1,52 18,0 1,68 22,0 1,84
10,5 1,38 14,5 1,55 18,5 1,70 22,5 1,86
11,0 1,40 15,0 1,56 19,0 1,72 23,0 1,88
11,5 1,42 15,5 1,58 19,5 1,74 24,0 1,92
12,0 1,44 16,0 1,60 20,0 1,76 25,0 1,96
12,5 1,46 16,5 1,62 20,5 1,78 26,0 2,00
13,0 1,48 17,0. | 1,64 21,0 1,80 27,0 2,04
13,5 1,50 17,5 1,66 21,5 1,82 28,0 2,08
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Hamop A seumcaaior no gopMmymae

h=h1_ﬁ2|_’32., cM,

riae h, — pasHOCTH BHICOT yPOBHEil BOJHL B BePXHeM H CPeJHEM Ihe30Merpax;
h, — pasHOCTh BHICOT ypOBHEil BOIK B CpeHEM U HIKHEM IILe30MeTpax.

Pacxoy Q BmumCasIOT mo Qopmyie

0= T:— s CM3[cen,

rge V — obbem mpodmapTpoBaBlIeiicd BOJARL 3a ¢ cek.
Pacuer kooddummenta QuiabTpamun IPOA3BOAAT M0 dopmyIe

k=2, (IV-2)

rie K — xoopdunment QuibTpamum, ci/cek;

Q — pacxoj BOAB, (QUIBTpyOmeiics dUepes mIOMaAL HOIEPeTHOTo
ceuenns F B efHHMIY BPEMeHH, 3aMEePeHHBII B Ipouecce OIBITA,
cm3cer;

« F — numomajb HOIepeuHoro cedenus mpuGopa, cm®;

I — ruppaBaEYecKuUil TPATHEHT, PABHEIH OTHONICHAIO CPEHEro HAmopa h

K JUMHe OyTH QHIBTpALME [, COOTBETCTBYIOIIEH pPacCTOAHMIO

MeKIYy IeHTPAMH IITYyIepos, ci. I :iz'

IIponsse/si BHYMCICHAA KOIPPHITHCHTA dmabTpanuy nocIe IepBoTo ONKTA,
MCHBTAHHA IOBTOPAIOT eme IpPH JBYX pasiWIHNX HANOPHBIX rpajueHTax.
Ilns oToro pesmHOBYH0 TPYOKY 7 cHauala yCTAHABINBAIOT HA BEICOTE IOJIO-
BUHH, 4 3aTeM (IpH TpeTheM ONETe) Ha BHICOTe HOJOBHHE HIGKHEH TPeTH
HCCIe/[yeMOT0 CcTOI6a IOPOB, BATPY/KeHHON B npubop.

Jlna mpuBejeHHA DPesyibTaTOB ONEITA K 3a/laHHOI TeMIepaType BHYHC-
JAOT ¥ YINTHBAIOT TEMIEPaTyPHYIO NMONDABKY (CM. OMpe/eseHus Koagdunn-
erra puiprpamuu B TpyOxe Hamenckoro).

Tpy6ra CIEITEO — 3namenckozo (npudop K®). Tpyoka npennasHaIeHA
75 ompesieenna Koa(ummenta QIIBTPANME TeCIaHBIX HOPOL. Homerpyrnua
TpyOKH NO3BONSET, BO-NEPBHIX, BECTH MCHETAHUA IOPOJ KAK eCTECTBEHHOTO,
TAK ¥ HAPYIIEHHOTO CJIOKeHMA, H, BO-BTOPEIX, BECTH MCHBITAHUA IIPH IMOCTOAH-
HOM TpajjHeHTe: CUEHAIBHOe NPHCIOCOOMeHNE I03BOJNACT PEryIHpOBaTh Iil-
apasnmueckuit rpaguent [ or 0,1 1o 1,0, uto 0coGEHHO BajKHO B MPAKTHKE
na6opaTopPHBIX MCCIEeT0BAHMTIL.

Tpyora CIIELII'EO — 3HaMeHCKOTO (pme. IV-5) cocromt m3 (uibTpa-
HEOHHO TPYOKH M CHEIUATBHOTO BHATOBOTO TEIECKOMIMIECKOr0 mpucrocode-
H¥f, TO3BOISIONMEro HACHMATh INOPOAY M PeryJIHpoBaTh IHAPABIMTECKIH
rpajiEent; OHOBPEMEHHO 2T0 npucnocodnenne caymur GyraspoMm mpudopa.

@urbTpalHOEHAA TPYOKA COCTOMT M3 MEDHOTO CTEKIAHHOIO IHIMH/ADA I
¢¥rpaynpoBanHOfl IMKAIOH (cocyx Mapmnorra), MeTajamdeckoit Tpybokm 2
c}3a0cTpeHHBIM KpaeM, JOHBIIIKA 3, KOTOpoe HaJeBaeTcs Ha HUKHIOW 4acTh
TpyOKu, W IATYHHOH CETHH 4, BeraBiAeMoil B JIOHBIIKO; B BepXHeHl dYacTn
MeTAJIMIecKol TPYOKH HAXOAUTCA KPBUIKA 9 © JATYHHOH ceTko# 4, Kyja
I BCTABIACTCA MEpPHHI CTeKIAHHBIL HUIHHID.

TeseckommIecKoe IPHCHOCOOTOHHE COCTOMT M3 HAPY/KHOTO CTAKaHA 6,
MMEIOI[ero BHYTPEHHIOK pesply, I BHYTPEHHEro CrakaHa 7, HMEIOTEeT0 B OCHO- .
papun Hapy:xuyio pess0y. Ha xopmyce BHyTPEHHETO CTakaHa 2 HaHeCceHH Jlese-
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HusA ruppaBrmgeckoro rpapuenta ot 0 mo 1 (mema memenus 0,02 mx). B mepa-
OoueM TONOKEHNH HDpHOOP HOMEmAeTcsA B HADY/KHEHIL CTAKAH H 3aKPHBACTCHA
CHeNUANBHON KPHIIKON (HA depTeske He IOKA3aHa).

Ilpn moaroToBre K ONETY pasbupamT mpubop W 3aNOTHANT (HIBTPA-
OUOHHYIO TPYORY mopopoit. Ecan ciroskerne MOpojibl HeHAPYIIEHHOE, TO TPYORY
OCTOPOZKHO 3aJIaBINBAIOT B HOPOAY HAM OCTOPORHO HOFKOM BEIPE3AIOT CTOJ-
OHMK IOPOJEL JHaMETPOM Ha 3—5 MM 0OIbIIe BHYTPEHHEIO AuaMeTpa TpyOKH,
a 3aTeM IOCTeIeHHO HAJEBAIOT TPYOKY HA TOT CTOJNOMK, Cpesas HOKOM M3JIHII-
H0I0 nopoxy. Eciin OOET IPOBOIAT ¢ MeCIAHKEIMHA MOPONAME HAPYIIEHHOTO CJIO-
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Pumc. IV-5. Tpy6ra CIIEIITEO — 3mamenckoro (mpubop «HB»).
a — mpubop B pafoueM IIOIOKeHHH B paspese; 6 — mpubop
B paboueM ITONOMKEHHH.

FEHHA, TO Ha (HILTPANHOHHYH TPYOKY & Ha/[eBaloT JOHHIIKO J ¢ JaTyHHOMH
cetkoit 4 u samoaHAIT ee mopoxoil depes Bepx *. Ilocme samonmenmsa TpyGxm
B TelleCKOIMYecKoe IpuUcIoco0iieHre 3aJWBAeTCA BOJA, a 3aTeM BpalieHHEM
cTakaHa 6 NOMHEMAIOT CTAKAH 7/ [0 OTMETKN THAPABINYECKOTO TpajHeHTa
I = 1. Jlanee ma gHO crakaHa 7 yCTaHABIAMBAKT (UIBTPANUOHHYIO TPYORY &
HOTPYsKAal0T WX B BOMy A0 ormeTkm mHamopuoro rpapgmenta I = 0,8. Ilocae
HACHIMIEHHSA TOPOJBI BOMOH YyCTAHABIMBAIOT JATYHHYIO CeTKY 4, HaJeBaioT
KPHIIKY 5 ¥ BpameHueM cTakaHa 6 onycKaioT UIBTPAalMOHHYI0 TPYOKY B Kpaii-
Hee HEKHEE IOJIOKeHHO.

Hamonnsior MepHBLL ¢TeRIAHAEI COCY/L BOKOM H BCTABAAIOT €I0 B KPHIIIKY
PUIBTpanHOHHONR TPYOKH Tax, 9TOOH ero TOPIAHMKO IpPHIeralo K JaTyHHOR

* IlnA WTecYaHKIX IIOPON, HAPYIIEHHOTO CJIOKeHHMA Iejecoo0pasHO Koa(dHIueRT
QuapTpanun OmpeNesNATH IPH DPHIXJOM M MAKCHMAJIbHO IJIOTHOM HX clOkeHNH. B mepsoM
clydae 3amoJHEHNE (HABTPANAOHHOM TPYOKN MPOM3BOJUTICA 0 Bepxa, a BO BTOPOM Clydae
ee 3aNO0JHAIT MOCI0HHO, IPOBOIA Yepes 2—3 cx YILIOTHEHHE MOPOJIEL JepeBAHHOM TpamOoB-
Koit. B o6onx cnygasgx HeODXO[UMO OIpeleaaTs 00LeMHBIN BeC MOPOJILL,
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cerke 4. B TakoM mosoKeHEEm MePHHI cCOCYZ HOAAEpIKHBACT HA IOPONOIL
IOCTOAHHEI ypoBeHb BOMH B 1—2 amxm.

Yeramosus crakan ¢ Ha rpagment / = 0,6, moxmBaior BOAY B cTAKaH 0
MOABIEHNSA ee Y MA30B CTaKaHA 6 M IPUCTYHDAT K HaOII0IeHHAM.

3anHcHBAlOT MO [IKajde YpPOBEHb BOJAEL B MEPHOM HWInHipe I, OycKaioT
CEeKyHIIOMeD ¥ 110 HCTeYEeHUH ONPeJeJIeHHOTO BpeMeHH { OTMeYaloT BTOPOI
YPOBeHDb BOH B MEPHOM MEIIHHAPe [/, 9TO IO3BOIAET OIMPEIEIUTEH PACX0] BOJEL
Q, mpodunpTpoBaBIIeiics depes MOPOAY 3a ¢ cek.

Hoapdunumenr ¢uasrpamum BEYIHCIAIOT m0 dopmyie

K=, (1V-3)

rae Q — KojmuecTBO NpoUABTPOBABINENics BOAH, cM® 3a t cek;

F — mnomajp momepevHoro cedeHHs MeTAIIHYECKOl TPYOKM, cMm®.

OnHT HOBTOPAIOT HECKOJBKO a3 IPH Pa3INYHBIX 3HAUCHHAX THADABIH-
geckoro rpafmenta. Jlasa caygas [ = 1 TemeckomuueckuM npucuocobaenneM
MOKHO He I0Ib30BaTheda. Bo Beex cay-
YasgxX HEOOXOMHMO M3MEHATH TeMIeparypy
BOJBL H, €CIH 9TO HEe0OXOIHMO, BBOJHTH
TEMIePATy PHYI0 IOMPAaBKY (OIpejerenne
ros(ummenta (QmIbTpanum B TpPyOKe
KHamencroro).

ITputop Kamenckozo. B upubope
I'' H. Hamencroro MoKHO IIPOBOJHTH
ONBEITHL ¢ MOPOJAMHA HapYIIEHHOTO H HeHa-
PYUIIEHHOTO CJIOKeHHs (MeCKH M IVHHH-
CTEI® TIOPOJIBI).

ITpuGop (pmc. IV-6) cocromr us mum-
auHApa I W pacHpeielnTeIbHOTO pesep-
Byapa 2, pasfeleHHHX MeTalImIecKuM
JIUCKOM J, KOTOpPHI BMecTe ¢ Pe3NHOBEIMHA
IPOKIAJKAME B3a;KHMAeTCA Memay (aan-
mamu 4. Ha mumere & mamasmo Koabmo J,
Puc. IV-6. Ilpudop T. H. Kamen- BHYTPH KOTOPOTO HMEETCS PpeIIeTKA 6.

CKOTO0. KHoasmo & cuaGixeno GonramMu ¢ pesnboii.
[Ipm moproToBRe mPHOOPA K MCOEITAHIAM
B KOJBIO J Ha JucKe J Ha pelleTKy 6 yeTaHaBIMBAIOT PEKY Il MIIMHAD 7 ¢ 10~
ponoit, mmelomeit guamerp 10 ex u Bricory or 5 mo 15 cm. Bexen sa ycramoBroit
peskymero MIIMHApPA 7 Ha HEro HaleBaoT BTOPOe KOXBIO M GOITaMH 3aKpe-
maaor muwinEAp. B mwinsaap 7 Bnasas mrymeps 8 u 9. llrymep 9 peannoBoii
TpyOKOil coeuusAeTes ¢ NbesoMeTpoM 10a, a mMTymep 8 Cay:KUT JIA MOAAepKa-
HAA HDOCTOSHHOTO yPOBHA BOJHL B mpubope. B pacmpeneanrennuslii pesepsyap 2
TaK;Ke BOASHH JABa mrynepa I/ u 12, omun u3 HEX COGUMHEH Pe3MHOBOH TpyoO-
Koii ¢ mbesomerpom 106, a mApyroil coepmHeH ¢ pe3UMHOBOH TpyOko# I3,
KOTOpag CIOYMHUT JUIA HACKIIEHHA MOPOAL BONOH HIpH sarpyske mpuGopa m
A pery/mpoBaHuA HAOPa, & TAK/Ke [JUIA CTOKA (HILTPYOIIENHCA BOABL BO
Bpems onbita. Crexnsuuee nbesoMeTpsl JOa w 106 yKpemIeHsl Ha JAepeBAHHOI
nmamenn 14, a Tpy6ra 18 saxpemnserca na mratuse 15. Ilogaga Boas B mpubop
npon3BojiuTcA u3 OyThuin (6aka) 16 yepes pesmHOBYIO TPYORY L7, cHa0MeHHAYIO
coenuaabHbM sazguMom 8. CHop mpodmabTpoBaBIleiicas BOARL IPOMBBOMLHTC A
B MepHH muwrmaap 9.

Xon paborsr mo ompejeneHm©o Koaddummenta ¢gmiInTpanum B mpubope
Hamenckoro ot sxe, uro m B npubope Tuma. 3arpyska mopojsl HapyImeHHOTO
CIIOFKEHHS IPOM3BOMATCA B PEKYIIUI IIHHAD / TOCIOIHO H COIMPOBORAACTCH
TpaMGOBKOIT m Hackmenuem Bopmoit. llpm mpoBegenun ommTOB Ha o0Opaspmax
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HeHaPYIIeHHOTO CJIOKEHHA Npubop pasdmpanT nm ¢ IOMOI(BI0 IWIMH[-
pa 7 Bmpesalor ofGpasem moponmsl. Ecim He ynaercs BHpesaTh DPeKyIIUM
IIUIHEAPOM XOPOIIEr0 MOHOJHUTA, TO MOCTYHAIOT CHeAYIMuM 06pa3oM: HOKOM
BEIPEBAIOT MOHOINT TOPOJK IMIHHApIIeckoil Gopmer tnamerpom Ha 5—10 Mn
MeHBIIe BHYTPEHHEIO JHAMETPA DPEMKYINero IIHHApPA. YCTAHOBHB MOHOJAT
HA pemeTKy 6 BHYTPH IIIHHIPA 7, 3AJMBAIOT 3230 MeKIY CTeHKAME MOHOJIATA
M NMIINHAPOM pACILIABIEHHEIM Iapa@uHOM; IOocje HACHMIEHHA IOPOJBL BOJO
NPUCTYIAIOT K HTPOBEIEHNI0 ONIBITA.
Roapdumuent GUIBTPAIE BEYUCIAT 1o gopmyne

g
K=2, (IV-4)

e @ —* pacXoj BOJH, 3aMEPeHHBI B Tpomecce OmHTa, ci®/cex;
# — mpomanp cedeHus IPYHTA, depes KOTOPHIl QuIbTpyerca Bopa, cam’.

Onpepenenne KodddummmenTa QUILTPANAHE TIMHACTEX TOPOL IPOH3BO-
IATCHA TO JAHHEIM KOMIPECCHOHHBIX WCILITAHHWI Ha mpmdopaxX KOHCTPYKIHE
Macaosa, MI'PU, 'ugpompoerTa m Ap.

Wzyuenme raszo-, BoOA0- M HedTeNpPOHHIAeMOCTH CIEMEHTHPOBAHHBIX
¥ HeCIeMeHTHPOBAHHKIX INOPOJ NpH pasBefKe M HKCIUIyaTaluu HeQTAHKIX
¥ Ta30BHIX MECTOPOYKIACHWIl M COBIAHMM IOJI3eMHBIX I'as0XPAHWINIL IIPOA3BO-
mutes ma npmbopax I'K-5, VUIIR-Im m xp.

OnncaEme KOMIIPECCHOHHBIX NpHOOPOB M aNmapaTypsl II0 N3YIEHWIO
raso-, BOMO- W He(TeHPOHHIAeMOCTH MOPOJ MOKHO HAWTH B CHENUATBHBEIX
paGoTax M PYKOBOJACTBAX 1O TPYHTOBEJIeHHI0 M (H3NKE HEPTAHOIO IIACTA
(B. 1. Jlowranze, 1952; E. I'. Yamoscrmii, 1966, K. I'. Opkux, II. K. Ky-
auuckmit, 1953, 1955:; @. . Koraxos, 1955, M. K. Hammero, 1963 u ap.).

§ 2. Imnupuyeckue topmyinbl
ana onpepeneHun KosgduuueHTa UNbTPaALHH

1o gamueM rpaHyIOMeT PIYIecKoro COCTaBa ¥ IOPHCTOCTH MOKHO IpHOIH-
JKeHHO paccuuTaTh Koa(QOUIueHT QIILTPAIME AAA PHXJILX HeCBA3HEIX IOPOJ,
mob3ysach aMumpideckumu gopmyiaamm Xasena, Cruxrepa, Hporepa, 3ama-
puna, Rosemn, Tepnaru, liyakepa n 3ayepopes.

Cieiyer OTMeTHTb, 9T0 BCe pacdeTHse (JOPMYJIL IPUMEHAME B OIpe/eleH-
HBIX mpegesax. Tak, Hampmmep, AJA MENKO3@PHHCTHIX H CPEHE3ePHUCTHIX
meckoB Oosee mpuemiema (opmyaa Ilynkepa, a aia KpyDHO3EPDHHCTHX IIe-
ckoB — (Qopmyna Tepmarm m orvactn Cauxrepa; gopmyast Xasema m Hpro-
repa, Kak IpaBIIO, JAl0T 3aBhIMICHHbE PesyabTarTsl, a opmyna Cimxrepa —
BaHIKeHHbIe 3HaYeHmA Koddduuumenta (miIbTpamni, 0COOEHHO IIA MeJKo-
3ePHUCTHIX IecKOB ¢ Koapduruentom punsrpanum ot 1 g0 5 m/cymru.

Dopmyaa Xasena

K =Cd, (0,7--0,031), (IV-5)

rie K — rosdpmmument GuiabTpamum, M/cymru;
C — smuupuueckKuil Koadpunuent, usmenmomuiica or 400 (rammm-
cteiii mecor) mo 41200 (umcrnii mecok);
dyp — pefictyoninii (9 eKTHBHEIN) THAMETD 3epeH, MM}
t — Temmeparypa Bojsi, “C;
(0,7--0,03t) — remmepaTypHas DOIpaBKA.
IeiteTByomuii FuaMerp MosKeT OBITH OIpefeleH IpafHuecKH N0 KPUBOI
opuopogHocTH man ¢ nomompbio dopmyas H. B. Homxomencroro

I (1V-6)
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rae dy m dy — HIGKEMA 1 BepXHMil TPENETH THAMETDOB, MeAIY KOTODEIMI
HaXORUTCA dqg;
P, m P, — cyMMa DpPOIEHTOB MO COBOKYHHOCTH ¢parumit gusa dy u d,.
Qopmyna XazeHa mpUMeHHMA s MECKOB, GHCTBYOMMII JHAMETp 3epeH
KoTOpHX Koxebuercs B mpenexax or 0,1 mo 3,0, a xoaddnmment HEOJIHO PO/~
HocTH — or 1 mo 5.
Beriucnenme roodpunmenra ¢masTpammm mo gopmyme XaseHa Moer
ORITH yCKODPEHO, eCJIM MOJIB30BATHCS CIeNUATbLHO cocTaiennoit H. H. Bumme-
MaHOM HoMorpamwmoit (pme. IV-7).
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AedcmByrwul duamemp
Puc. IV-7. Homorpamma ¢opmynrr Xazena,

IocregoBarensHOCTS Omepammii HO ONpeAeNeHAI KOIPPAIMEHTa PHIL-
TPAIHA HO BTOil HOMOTrpamMme caefyoman. Oupejenus BeInanay ieiicTByo0mEro
AmaMeTpa, OTHICKUBAeM ero 3HaueHme Ha ocH abcmmec Homorpammsl. M3 maii-
MeHHOIl TOYKN BOCCTAHABIMBAeM IEPUEHANKYIAP A0 IepeceveHms ¢ KpHBOil,
COOTBETCTBYIOMell BHOPAHHOMY 3HAUEHMIO SMIOMPHIECKOro Kodddmmmenta C.
Manee, n3 TOUKM mepeceYeHms ONyCKAeM NePHeHMKYIAP HA OCh OPIEHAT,
rfie ¥ moyvaeM HCKOMO® 3HaveHme Koopdummenta (UABTpAUE B M/cymEL.

HeoGxoxumo ormernts, 9ro Kosddummentsr Gmisrpamum, 0T yYeHHKEE
IO 9TOH HOMOTrpaMMe, KaKk H IO BceM mocsexyiommm momorpammam H. H. Bus-
AeMaHa, IpuBefeHH K Temmepatype 0° C.

Hasa npusefenus xospdummenta GUILTpAUN, BEYHCIEHHOTO MO HOMO-
rpaMMaM, K TeMmepaTrype GUIbTPYIOMEIcA BOAE IOJAb3YIOTCA TeMIepaTypHOi
OOIpaBKOH T:

v=1+40,0337 ¢ - 0,000221 ¢2, (IV-7)
rie ¢ — TeMmeparypa ¢maprpyromeiica sommi, °C.
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Ilepecder IpOM3BOAMTCA MOCPECTBOM YMHOKEHIA HOTYICHHOTO IO HOMO-
rpamme KoapdummenTa QUIBTpANUE HA HONPABKY T.

Hlas obmervenms BEACAUTENBHHX OMEpamuii MO TPHUBELEHHIO RO pu-
nuenTa QuibTpanmm K Temmepatype 10° C m ApyruM TeMmepaTypaM MOKHO
HCTONb30BATE IAHHHE, IpHBejlennase B Tabx. V-3, min cunocob, npeazosxenHEit
Hun 10-n. Jlna npusenenns kospdunmenra guiprpanun & TeMIIePaType BOIEI
10° C mM pexomenmyercs ¢opmyna

kln = ktj\.t, (IV"S)
rae ki, — rospdunment ¢mipTpamumm upm Temmeparype GmIBTpyoOmencH
Boger 10° C;
Tabruya IV-3
JHavenuna v
R T PP T
—5 0,837 8 1,284
—4 0,869 9 1,321
—3 0,901 10 1,359
—2 0,933 11 1,393
—1 0,967 12 1,436
0 1,000 13 1,475
1 1,034 14 1,515
2 1,068 15 1,555
3 1,103 16 1,596
4 1,138 17 1,637
5 1,174 18 1,678
6 1,210 19 1,720
7 1,247 20 1,762

ki — To sme, mpm ecrecrBeHHOIl TeMmmeparype momseMHON Bojsl, °C:

T ;
Av= %’, T. €. OTHOIIGHHEe TeMmeparypHoro kxoaddmmmenra mnpm 10° C

K (GaKTHIECKOMY TeMIepaTypHOMY KoodPHUIHEeHTy.

Mommo pemnrs m obparnyo sajady, T. . IO AaHEHM Kod(pQHIHeHTa
¢unpTpanun k mafitm ero smavemme Ipu mi060# Apyroil Temmeparype k.
Jra BeJMYMHA MOKeT OHITH HaiiieHa mo (opMmy.Ie

ki=Fkh; (IV-9)

T
e A = -T—f—, T. €. OTHOMmEHAe (PaKTHIECKOr0 TeMIepaTypHOTo Kosdduimenta
10

K TemmeparypHOMy kospdmmumenty mpm 10° C.
3mas roapdmument ¢miarrpanmm k,, OUpeJeleHHHI Ipm TeMmepaType
BOfiH ¢, °C, MO;KHO JIerxo HaiiTH ero sHaYeHHe OpH M1060ii Ipyroii TeMmepary pe
t; °C, mcomoansys dopMyIy
ki, = ki, M, (IV-10)

rae k;, — wooddummeET GmABTpANUE IpH 3aTaHHOM remueparype Boms ¢ °C;
kt, — xoosddmnmenT duapTpanum npn naBecTHOI TeMuepaType Boaw f, °C.

Jaa maxompenns ormomenmit A; u A Hum I0-u cocrasmena tabn. IV-4,
IO KOTOPOil MO;KHO BHYHCIATE KO3D(MIHEHT (MIBTPANHH IPH TeMOEPaType
sogsr ot 0,5 mo 30° C.
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Tabauya IV-4
JlanHBIe 0 cropocTAX (QHIALTpaNEAN

M B S et | Gt ol S0
Tt T1o Tt T1o T T1o
l :
05 | 1,33 075 | 105 0,99 1,00 | 205 0,76 1,31
1,0 | 1,32 076 | 11,0 | 097 1,03 [ 21,0 | 075 1,33
15 | . 130 0,77 | 1155 | 096 1,04 | 24,5 | 0,74 1,35
201 0,79 | 12,0 | 0,94 1,06 22,0 | 0,74 1,36
25| . 4.35 0,80 | 125 0,93 1,07 | 225| 0,73 1,38
30 | 1.2 08 |13,0| 0,92 1,00 | 230 0,72 1,39
3L 1ot 0,82 [ 13,5| 0,91 110 | 235 | 0,71 1,40
40 | 119 08 | 14,0 | 089 142 | 240 0,70 1,42
45 | 147 0,85 | 14,5 | 0,88 113 | 245 | 0,69 1,44
50 | 4,45 0,86 | 150 | 0,87 115 [ 250 0,69 1,46
55 | 1,44 0,8 | 155| 0,86 146 | 255 0,68 1,47
60 | 1.2 0,8 | 16,0 | 0,85 118 | 26,0 | 0567 1,49
65 | 1.1 0,90 | 16,5 | 0,84 119 | 2655 | 0,66 1,51
70 | 1,09 092 17,0 | 0,83 1,21 27,0 0,66 1,52
75 | 107 0,93 [175| 0,82 1,3 L2151 088 1,54
80 | 1,06 094 [ 18,0 0,81 124 | 280 0,64 1,56
85 | 1,05 0,96 | 18)5| 0,80 1,25 [ 285 | 064 1,57
9.0 | 1,03 0,97 | 190 0,79 1,26 ° | 200 | 0,63 1,59
95 | 1,01 0,99 | 195 0,78 1,28 [ 295 062 1,61
10,0 | 1,00 1,00 [ 200 | 077 1,29 | 30,0 | 0,62 1,63

Econu xoaddumment GuiabTpanum BHPasUTh B cM/cek, a TeMIePATyPy BOJE
npuaaTh pasuoit 10° C m sMoupnyecknii Koaddunuent C s cpeHese PHICTHX
HecKOB HOPHHATHL paBHEM 864, To ¢opmyna XaszeHa HpHMeT B[

K., =d3,, culcer. (IV-11)

Ecnn peiicryromuit guamerp Goasmre 3,0 s, TO JIA OpHEHTHPOBOTHOTO
OpeJcTaBICHNsA 0 HADIIOJAIOMUXCA B IPHUPOJe CKOPOCTAX (PUIBTPAUHE C yie-
TOM YKIOHA MOXHO IIONb30BATHCA AAHHEIME, IpuBeleHHEMH B Tabm. [V-5.

Tabauya IV-§
Cropoern (uasTpanuu B M /cymru (o Xaseny—3amapumny)

JeficTeyromuii jHaMerp, Ma

VRaoH i
3 5 8 10 15 20 25 30 35 40

0,0005 3,4 10 20 30 49 79 110 149 201 250

0,001 7 21 40 53 101 146 204 274 369 451
0,002 14 40 i) 110 189 274 369 478 589 %1
0,004 27 76 148 207 351 478 610 742 870 | 1000

0,006 40 113 207 274 451 619 781 930 | 1090 | 1240

0,008 55 143 253 339 531 | 720 900 | 1087 | 1270 | 1450
0,010 67 174 290 384 610 830 | 1030 { 1220 | 1412 o
0,015 98 238 378 479 760 | 1030 | 1260 § 1477 = e
0,020 125 299 467 580 881 | 1180 | 1469 — = =
0,03 183 400 616 750 | 1109 | 1450 — -— -— —

0,05 280 461 885 | 1060 | 1490 — — — — —_
0,1 494 930 | 1310 | 1550 —
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Dopmyara Cauxrmepa
K = Ad:m % ; (IV-12)

rme A — woaddumument GuabTpammn, M/cymru;
A — uncaoBoit woddduiment, 3aBHCAIIMII OT pPa3MEpPHOCTH eJMHHL H
papHB 88,3;
dqg — MeHCTBYOIMUII THAMETD 3epHA, MM;
m — roaunment, 3aBucAMuil OT mopucroctTu (Faxomures no Tabua. IV-6);

Tabauya IV-6
3apacHMocTh Koo(dunuenTa m OT HOPHCTOCTH n

ITopucrocrts 7, W Hopmc’rocﬁ, n, .

J0JH eNHHUIILI 0T e[JMH MBI
0,26 0,01187 0,37 0,03808
0,27 0,01305 0,38 0,04151
0,28 0,01517 0,39 0,04524
0,29 0,01694 0,40 0,04922
0,30 0,01905 0,41 0,05339
0,31 0,02122 0,42 0,05789
0,32 | 0,01356 0,43 0,06267
0,33 0,02601 0,44 0,06776
0,34 0,02878 0,45 0,07295
0,35 0,03163 0,46 0,07838
0,36 0,03373 0,47 0,08455

t — KOSQPHUEEHT BABKOCTH BOJBI, 3aBHCAIMHE OT TeMIepATYpHI, nYass
(maxomumres mo tadx. IV-T).

Tabauya IV-7
3asucHMOCTh Kod(ipuOpeHTa [I OT TeMOepaTyph

Temmepa- Ly Temmepa- 1t Temmepa- i, Temime-

1,
typa, °C | nyasw rypa, °C | nyasw Typa, °C | nyasw pal;}épa, nyass

0 0,0178 8 0,0139 16 0,0111 24 0,0093
1 0,0172 g 0,0135 17 0,0108 25 0,0091
2 0,0167 10 0,0131 18 0,0105 26 0,0089
3 0,0162 11 0,0127 19 0,0103 21 0,0087
4 0,0157 12 0,0124 20 0,0101 28 0,0085
5 0,0152 13 0,0120 21 0,0099 29 0,0083
6 0,0147 14 0,0117 22 0,0097 30 0,0081
7 0,0143 15 0,0114 23 0,0095

Dopmyna Camxrepa TpUMEHHMA s MECKOB ¢ ASHCTBYOIIUM IHaMeTpOM
or 0,01 mo 5 mam.
Dopmyaa Kpiozepa
n ¢
Rin—022 P o (IV-13)
rie K,y — woddpdumuent dunsrpanuu upu remueparype sogst 10° C, m/eymru;
n — DOPHCTOCTH B 0JMAX ETHHUITH
dg — HelicTBYIOMMIL JuaMeTp 3epeH Mo POALL, OmpeeaseMsli mo gopmye
Rprorepa, mmn
100
N i

dlo i

5



rae N — umeno ¢paxnmii, HOXYYeHHHX IpH TPAHYIOMETPHICCKOM aHATHae;

gi — foxd ydacTud parmumil mOpAKKA i B cocTaBe mOpPOXsl, %;

d . " o di+tdiy

; — CPeMHWII TuaMeTp (paximil, paBHBL .

Qopmyra Kpiorepa namforee mpuMeHNMa 1pn BHYACACHEA KoodhammenTa
¢mILTPANNA CPeJHE3CPHUCTHX MECKOB.

Qopmyaa 3amapuna

o = 4100 ) &; (IV-14y

rae K — wospdumment ¢maprpamumm mpm temmeparype somsl 0° C, m/cymru;

n — TOPHCTOCTL MOPOAB B MOMAX OTWHHIE;

o — KodpPHIUenT, BEYHMCAACMHH m3 Bupaenma a = 1,275 — 1,5 n;

d; — RelcTBYIOMMIA J@aMeTp CMeCH 3epeH, M.

HeiicTByr0muit nuame'rp OIpeJeNsIeTCA U3 BEIPAYKEHHST

el —Al Ag,+A450q,+ . . . + 4,408y, (IV-15)

roe Ay, A, u 1. f. — Haxogarca mo Tadx. IV-8 B saBucumocTm o1 KEamerpa
{parmmit TOPOTEL;

Agy, Ag, m T. O, — 70oAm YYACTHSA COOTBETCTBYIOIIHX d)par:n;nn DO POJIE
B TPAHYJOMETPHYECKOM COCTaBe.

Tabauya IV-8
JHavennsa A

Opaknum, xu A Mpaknnm, MM A
< 0,04 288,60 0,50—1,00 1,38
0,01—0,05 40,25 1,00—2,00 0,69
0,05—0,10 § 13,80 2,00—3,00 0,27
0,10—0,25 6,07 5,00—7,00 0,47
0,25—0,50 2,76 7,00—10,00 0,11

Dopmyaa Kozenu

Klﬂ T 5400 dfa, (IV'iG)

( )
rie K., — roadpdnmment ¢unprpamun npu reMoeparype Bogs 10° C, m/cymru;
Dopmyaa Tepyazu

c n—0,43 2
Ky~ [3 S ]dm, (IV-17)
rae Ky — woadpmmment ¢unprpammn npm Temmeparype sogsl 0° C, ca/cex;
C — sMumpmieckuit KosP(uIueHT, 3aBHCAMEI OT XapakTepa IOBEpX-
HOCTH 3epeH; aaa raagkmx seper C = 10,5; mas yriaoBaTHX 3e-
per C = 6,0;
|l — MOKA3aTelnb, XapAKTePH3YIOIMI BsiskocTh Boper; mpum t = 0° C
BABKOCTD Wy, — 0,0178 (radm. IV-7);
dyp — [EUCTBYIOIMWIT [HAMETD 3€pPeH, CM.

Has mepecuera xrosdpdunmenta (QEALTPALEE HA DYy TeMIepaTypy
QEALTPYOmEel BOAE HEOOXOAMMO YYUTHIBATL TEMIEPATYPHYIO IONPABKY.

@Qopmyna Tepmarm mpmMersiercst raaBEBIM 00pasoM JUis KPYOHO3EPHHA-
CTHIX HECKOB I BO MHOTHX CJIYYasnX JaeT pesylbTarhl, CXO[HEE ¢ SKCHepUMEeH-
TATBHEIMHA J{AHHLIMHA.
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[lpu serumcnennn Koadduumuenta guaprpanumm mo gopmyaam Canxrepa,
Hpiorepa, Kozern u Tepmarn mosxno nonszosarses nomorpammavu H. H. Bus-
memana [Bumgeman, 1945; Copasounmk rujgporeomora, 1962].

@Dopmyaa Lywrepa

K,=C (2 ) 1 (140,034¢), (IV-18)

rae Ky — roaspdmmuent d¢uaprpagum npm Temumeparype 0° C, m/cymru;
C — ancnoroit KoaOUIEEHT, 3aBHCAIMUA OT (GOPMEL M OTHOPOTHOCTH
sepeH (Haxogurcs mo Tabx. IV-9);
t — Temmeparypa Bogmel, °C;
U — (yJeIbHAA MOBEPXHOCThHY, T. €. OTHOUIGHHE CYMMAPHOR HOBEPXHOCTH
YACTHI, JaHHOH MOPOJH K CYMMapHOH HOBePXHOCTH HOPOIEL, CJIO-
FMEHHOI YacTHIAME GEaMeTpoM B 1 MM, KOTOpas ompegemsercs Io

dopmye
N

1 1
O 1 i dy 3
e il i ""Eg" il i (Iv-19)

2

{)bozHaveHus Te Ke, uTo u mug dopmyn 3amapmea m Hprorepa.

Tabauya IV-9
SHavenna C

Tarno mecka c

Panmozeprucrsiii ¢ TIagKEME OKDYIIEIMA 3ep-

HaMn ; 1160
Pannoaepnnc’run © mepmanmmn, MazoORATAH-

HELME -BePHEME: - | 5 e I e iR a it i 680
HepasrosepHmeTsrit . . . 580
HepaBHoseprUCTHI © erIOBaTHMH BBpHaME He-

OTEOPTRDOBOBERR = 3T s e s el 340

Gopuyna Iynkepa mpuMeHsercs st pacdera Koa(unueHToB QuisTpa-
(MM MeIKO3eDHHMCTHIX H cpejHesepHucTux neckos. Hoadduuuenr C B droit
dopMyIe mo3BOIAET YIATHBATE (OPMY 3epeH M cTeleHb 0JHODOIHOCTY PPYHTA,
4T0 He YYHTEIBAETCA B Jpyrux (opMymrax.

Q@opmyaa 3ayepbpes

10—6 (1 T;ﬂ, (I\fv-ZO)
e K,y — woadpmument ¢uabrpanuu npu TeMmmepaType Bogm 10° G,
Mmlcymeu;
p — omuoupudeckuil kodddmmment, saBHCAIMIA OT KPYNUHOCTH H OJIHO-
POHOCTH 3epeH mecka u msMeusomuiics or 1150 mo 3010, oberuno
pasrai 2880—3010;
dy; — nmaMeTp sepHA (MM), MEHLIIe KOTOPOTO CONCPKATCA B JAHHOM
rpyaTe 17% sepeH mo Becy; OHDpeleIACTCA IO TOM ;Ke METOIMKE,
9T0 B dig.



CTALMOHAPHBIE THAPOrECJIOTMYECKHE rn A BA
HCCNENOBAHHA v

B cocras rupporeo;JormdecKnx padoT cTaEOHADHOTO XapaKTepa BXOJAT
ACCae/[0BAHNIS Pe/KAMA TTO3eMHBIX BOJ, BKI0OTAs coCTaBIeHne faTaHca MOzeM-
HEX BoJA. B o6meM KOMIUIEKCE IHIPOreoJOTMYeCKHX MCCAe[0BAHUI paboTH IO
M3y9eHHI0 PeRUMa I COCTABIeHHI0 (ajaHca MOJ3eMHEIX BOJ| 3aHAMAIOT OJHO
H3 BeIYIIMX MecT, TAK KaK I03BOJIAIOT JIaTh KOJNYeCTBEHHYI0 XaPaKTePHUCTHKY
nponecca (OPMUPOBAHHAA NOJBEMHHX BOJ H HPOCIEIHTh 32 H3MEHEHHEM BO
BpeMeHHE TexX NORA3ATeNeil TI'MiporeoJOrmYeckHX YCJAOBHI, KoTophe OGuInm
YCTAHOBIEHH B MPOIECce CheMRKH WIH APYTHX THAPOTEOJOTHYCCKAX HCCIAE0-
Banuii. OTH JlaHAbBe, YCTAHABIABAS 3aKOHOMEepHOCTH (OPMHPOBAHAA IO/I3eM-
HEIX BOJ[, PA3peIraoT 0G0CHOBATH MEPONPUATHS 110 HNCT0Ib30BAHHAI0 I0[3eMHEX
BoJ WIH Ooph0e ¢ MX BpPeAHBIM BIMAHHEM.

BonpocaM MeTOJMEM W3YYeHHA DERHAMA INOM3EMHHIX BOJ HOCBAICHEH
paGorsr I'. H. HKawmemckoro m pap. (1938), Meropuieckoe pyroBOoACTBO mo
M3YTEHHOI0 Pe/KuMa IMON3eMHHIX Bof |mox pemarmmeit AmproBckoro m Homo-
mnsmunesa, 19541, B. H. Tlomosa (1958) m ap. B yrasammmix paborax mo-
ApoGHO pPaccMOTPEHH BOLIPOCH OPTaEH3AINM M METOJMKH LIPOH3BOJICTBA Ha-
OMI0JeHTI 3a DPEMMHMOM TON3€MHHIX BOJ I pelleHHs DasIHIHEX 3amad,
oGpaboTkE MarepHagoB Habmiofenuii W mp.

§ 1. PeXxum NOA3EeMHbIX BOJL M 3HAYEHHe
ero MCcCNef0BaHHA

oy pessuMOM MOM3eMHEIX BOJl NOHMMAalOT H3MeHeHHS yPOBHA, TeMIepa-
TYpH, XNMHIECKOTO ¥ Ta30BOTO COCTaBa TOJI3eMHBIX BOJI, fieOHTa MCTOUYHHKOB
W CHBUKME T jpyrme (aKTOPH, oTpakamue unponece (opMmpoBaHUH
LO/[3eMHEIX BOJI.

B zaBucmMocTH OT Xapaxrepa ABIeHHH, ompefelANINHX Pe;KAM, MOKHO
pagnmuarh: 1) OpUpoAHBLL, HIN eCTECTBEUHLIH, PEyKUM IOI3EeMHEIX  BOJ,
2) HapymeHHHH WHKEHEPHO-XO3AUCTBEHHOM [eATeIbHOCTI0 TeI0BeKa, WIH
MCKYCCTBeHHBIH W 3) CMEIIAHHELH, ONpe/IensieMbli KOMIUIEKCHEM BO3elcTBHEM
OPUPOAHKIX M MCKYCCTBOHHHIX (PAKTOPOB.

Wzyuenme pesKuMa TOA3EMHBIX BOJ MO3BOJNAET OIpPENeIATH:

1. Ilapamerps, HeoOXOMUMEIe /A NPOTHO3A DEKAMAa, 3aBHCAIIEE OT
OPHEPOJAHEIX WIN ACKYCCTBEHHRIX aKTOPOB, WIM TeX H JPYrAX OAHOBPEMEHHO.

2. DneMeHTH OajgaHca IOH3eMHEIX BOJ, oIpeelsieMble HA OCHOBe I'HIpO-
AMHAMHEYECKOTO AHAINBA DEKEMa (MeToj]l KOHEYHHIX pa3HOCTel).

78



3. loxosurenpHOe WM OTPHOATEALHOE BIMANNE HHKCHePHO-X03 sii-
CTBEHHOIl JeATeNLHOCTH WeloBeKa Ha TOJ@eMHEE Boju. WaMenss cooTser-
CTBYIOTIAM 0GpPasoM 9Ty [AeATelhHOCTh, MOKHO DeTyIHpPOBATH PEKUM I0T3eM-
HEIX BOJ{ B HY/KHOM JITA HAPOJHOTO X03slicTBA HANPABICHHH, T. €. yIpa-
BIATH WM.

Wcxomn us HayumBIX I DpPAKTHYECKHX 3a/[a¥ H3ydeHmUs pemnMa, Hecaemo-
BaHAA €ro MOTYT OHTH TOTpasjeleHE HA DOTHOHANLHHE W CHENHAJDHHE.
Permomanpnmie HCCle0BAHNA TpecaefyioT Heab YCTAHOBUTD obmue permo-
HAJLHEE 3aKOHOMEODHOCTH pPeKUMAa, a OTCiofa ¥ (OPMHPOBAHMA OCHOBHBIX
BOZIOHOCHEIX ropu3onToB. Ilpu sTAx mecaejopanmax ycramasmmsaorcs mapa-
METpPLL JUIA TPOTHO3A eCTCTBEHHHIX M3MEHeHUil YPOBHs, TeMIepaTyps I Apy-
THX IOKa3aTeled pe;KuMa IOI3EeMHBIX BOJ.

IIpornos pemmMa, cOCTABTEHHBIN /UIA eCTECTBENHHX YCIOBHH, HCHOJb-
dyercAa IpH aHaliuze pesKuMa MOI3eMHBIX BOX, HAPYIICHHOIO JeATeILHOCTHIO
HeI0BERA, H HENOCPCICTBEHHO MOKET HCIONB30BATHCS MPH CTPOUTEIHCTBE —
TPazgIanCKOM, HPOMBIIITOHHOM, ABTOXOPOr, JKEIESHEIX JIOPOT, B COALCKOM
BOOCHADKCHIM, Ipu 0GOCHOBAHME CY/0XOJCTBA HA PEKax B Me}KeHDL, IPH
nojicYeTe IUAPOIHEPTETHICCKUX DPECYypPcoB | IIp.

Coemmannnbie WCCTETOBAHMA DPeMUMA TPOBOIATCH € TEIHIO pemeHus
KOHKDCTHBIX IpaKTnuecknx sajad. Taxmmu sazasamm ssnsiotca caeyomue.

1. Uayvenme pemMa TO3eMHBIX BOX B CBA3M € HX DRCILIyaTamHeHR
IUIA BOLOCHAO/KEHAA, OpOIIeHNAs H O0BOJHeHHA HacTOHm, ¢ oTpeeeHneM
HX 3aMacoB, paspaloTKOl MepONPHATHII MO MX OXpaHe OT HEPAIMOHAIHHOTO
MCTIOTE30BAHIIS 1M 3ATPASHEHNS M COCTABIEHMEM IIPOrHO3a PekuMa TOf BJMs-
HHUEM 9KCIIyaTamun. 4

2. Mayuenne pessnMa MoI3eMHBIX BOJ I UX 0ajamca B OpPOIIaeMEIX paiio-
HaX B MeJAX 060CHOBAHUA MePONPHATHII IO TPeIYIpPEesKIeHNIO 1 JHKBUA AR
3aCONMEHHs M 3a001aTUBAHMS OPONIAEMBIX 3€Mellb, MCIOTBA0BAHMIA TOI3eMHEEIX
BOJ{ /17151 OPOILIEHISA I BOMOCHAD e HNA I PaspaGOTKA METO/I0B IIPOTHOZA PesKuMa.

3. Usyvuenue pemuma MoJ3eMHEIX BOJ U WX GaTaHCa B 30HE H30LITOTHOTO
VBAAKHEEHUSA ¢ NEABI0 000CHOBAHNA MEPOLPHATHIE IO OCYIIOHNIO 3200109 HHEIX
3eMeJIb M PaspafoTKH METONOB IPOTHO3A ECTCCTBEHHOTO H HApPYIIEHHOTO pe-
AEMa  IIOJ[3éMHEIX BOJ,.

4. Waydenme pesxmuma maxTHHX (DYAHHYHEX) BOJ JUIA OLCHKI I IpPOTHO3A
BOMLOTPHUTOKA, HOBEJIEHHA IOPHKEIX HOPOJ B I@IAX OCYMIeHHs CYIIECTBYIOMAX
M TPOCKTHPYEMBIX TOPHOZOOBIBAIOIINX NpEANpPHATHIL.

0. Mayuenme peskmMa HOJseMHHX Boj B paiionax KDPYIHEX TOPOMIOB
B CBA3M C MPOGKTHPOBAHMEM, CTPOUTENHLCTBOM M OKCILIYATATIHel MHKCHe PHELX
COOPY:KEeHUIT,

6. Wsyuemme pe:kuMa NOJ3eMHEIX MHHEPALBHNX I TePMANbHBIX BOJ,
(1e9e6HOT0 M MPOMHIIIIEHHOrO 3HAYCHHA) AN OMEHKID 3aMacOB, UX OXpAHH
U OPOTHO3A H3MEHEHHA Ne0nTa, (U3NYeCKUX CBOMCTE, X HMITECKOTO I Taz0BOTO
cocTaBa. :

7. Wzyuenme pe:RmMa NOJ3CMENX BOJ B 30HAX BIMSHUS BOJO0X P& HIJI I
I KaHAIOB B LENAX NPeIyOpe:kAeHNsa He;KelaTelbHBIX THIPOTe0d0rHIecKIX
¥ WHZCHePHO-re0JOTHIeCKAX ABIeHuIl (Mofnop, safonaunsanne, nepepadoTka
Oeperos m 7ip.), a TAK:Ke H3MEHEHHIl YCIOBHI BOXOCHAGHEOHIS 1 06GBO/IHEHHOCTH
MECTOPO/eHNIl MOTe3HEX NCKOIAEMEHX.

8. Uayuenme pe:rmMa IOJ3eMHEIX BOJ[ B pailoHax c6poca IPOMBIIIIEHHEIX
n OHITOBHX BOJ{ B MOTIOMAIONME BOJOHOCHKE IOPHAOHTH, HA TOJS OpOIIeHHsT
0 HOIA (UIBTPAUMA B MEAAX HPeAYNPeRACHUS 3aTPA3HCHES O3CMHEBX BOJ
u 3a00JaYMBAHAA 3EMEIND.

9. Mzyuenme pe:xuma IO[3eMHEX BOJ Kak HHIAKATOPA Te0XHAMHYCCKHX
OPOLECCOB B CBASH C HOMCKAMH M PasBe/lKOil TBEPAKX H KUAKAX IOJE3HEIX
HCKOTIAEMEIX,
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10. Mayuenne pemmMa IOXSeMHHIX BOJ B pailoHAX JecoHACAKIeHMil
I CO3JaHMA JECHBIX II0JO0C.

11. Haydennme pe:xmMa MOA3EeMHBIX BOJ M MEP3JOTHBEIX IIPOIECCOB B o0Ia-
CTH Pa3BHTHF MHOTOJETHEMEPAIEIX MOPOJ W OPOrHO3 WX H3MEHEHHIA B CBAZH
¢ BOJAOCHAOKeHHEeM, IPOMEINOLICHHEIM M TDaKIAHCKAM CTPOHTEIBCTBOM.

B cBasu ¢ GonnmmM 3pagenmeM WMCCHEMOBAHMII PEesKHMa IOI3CMHBIX BOT,
H3yIeHHEM ero Ha TeppUTOPHUM CTPAHEL 3aHMMAIOTCA 0K0J0 80 IrujgporeoIorm-
TOCKHX CTaHOmil. PAX crTaHmuil OPHCTYOHI K H3yJeHHI0 0ajaHca IOJI3eMHBIX
Boj1. Hpome atoro cymecTsyer mupoKad BeIOMCTBeHHAA CeTh s HaOIOeHHIT
33 pesKUMOM Hoj3eMHEIX Bojx. Tak, HECKOJBKO JeCATKOB KOHTpPOIbHO-HaGIIO-
TATeIBHEIX CTAHIME CO3MaHO HA KypopTax, MCHOJIL3YIOIMUX MUHCPAILHE
Bogel. MHOTO THICAY HAGIIOAATENHHEIX TOYEK IOCTPOEHO BOMOXO3ANCTBEHHBIMEA
OPraHU3AMAAME HA OpOIIAEMEX SeMIAX 3aCYOUIMBRIX M HOJY3aCyHLIABHEIX
paitomoB., Mmeercsa HabmmofgaTelbHAS CeTh CKBAKHH B OPraHH3ANHAX, JKC-
ITYATAPYIOMIX IMOJ3eMHLEe BOJL M MECTODOKIeHHA APYIHX MOIEe3HHX HCKO-
maemerx. HaOumrogaTenbHas cerb cO3/aercs HAa MeTEOCTAHIUAX Y IPaBICHHA
THIPOMETCIY OB,

Bakmao pasrpaHmumBaTL PEKEM TPYHTOBHX H HANOPHHX BOMN, XOTH
BO MHOTHMX pailoHax OHH M HAXOMATCA B TecHOH BzamMocBasH. (OCHOBHEIe
pexumoolpasyomue GAKTOPHL, OUPERENOIUe PEKIM IPYHTOBBIX H HATIOD-
HEIX BOJ, 4 PaBHO H 0COGEHHOCTH pPeRHMa, CHEIU(HTIHEL.

§ 2. W3yyeHue pexxuma HanopHbiXx Boj

Pesxum manopuslx BOJA B pailioHax, rje OH He HAPYIIEH WHyKeHEPHO-
X035iCcTBeHHOH JeATeIBPHOCTHI0 TeI0BeKa, I HA YIacTKAaX, yIAJeHHBIX 0T 00ia-
CTH OUTAHHA, XapaKTepHayeIcd CPABHUTENLHEIM IIOCTOAHCTBOM DJIEMEHTOB —
ObE30METPAYECKOTO YPOBHA, /edHTa HCTOYHMKOB, TeMImepaTypel (ecam He
CUATATEL KAIKYIHXCA KOJeOaHWH YPOBHS, CBA3AHHLEIX ¢ PE3KHM H3MeHEHIeM
arMmoceproro papaenns). Mexnmwouenme cocraBnsior HANMOPHEIE BOIEL TIPE-
rOpPHHIX MIeiioB I HANOPHEE BOAK MPAMOPCKUX M OReAHHIECKHUX HOOepesKmil.

B obmactm mpegropHEHX ILIel(OB ILe30MeTPUYCCKIA YPOBeHDL HAIOPHEIX
BOX, 3aJieralomux oOBYHO HA TIy0HHE HECKOJALKUX JIECATKOB METPOB, MCIHE-
THIBAET CG30HHBIE H MHOTOJeTHHE KOJIe0aHMs YPOBHsI, TEMIEpPATYPEL W Jp.
Ilocaepnue cBA3AHE ¢ KIAMATHIECKIMH (QAaKTODAMH I PeKHMOM IIOBEPXHOCT-
HOTO CTOKA B 00IacTAX MUTAHHA HATOPHHX BOM, Ie MPOHCXONNT MHOHIBTPa-
OpA MOBOPXHOCTHHIX Boj. Ionedanmsa mnesoMeTpHYecKOTO YPOBHSA OTPAKAIOT
¢ OIO3[[aHAEeM HA HECKOIBLKO MECAIEeB PEeIKAM COOTBETCTBYIOMIMX TMOBEPXHOCT-
HBIX BOJOTOKOB.

B mpumopcrux paiioHaX OEe30METPHIECKHHI YPOBEHb HANOPHEIX BOJ
HCIBITEIBAET CYTOTHBIC, MECAYHLIE U Apyrue KorxeGaHus, CBAsaHHHE C IPH-
JIHBHO-OTIABHEIMH Te4eHMAMM.

§ 3. U3yyeHHe pexxMma rpyHTOBLIX BOJ

B orrwame 0T HAMODHEIX PEROM TPYHTOBHIX BOJ OTPAKAET IIOCTOSH-
HY0 H3MeHYHMBOCTL KOJHMYECTBA W KAYECTBA OTHMX BOJ HA BCEH ILTOmMANM HX
pacupocrpaseHus. 9T M3MeHeHH:A BechbMa MHOr0o00pasHbl, B CBABHM ¢ HEOIHO-
POHOCTHI0 TPUPOJHEIX YCIOBHE H pasHoOOpasmeM (AaKTOpPOB, BO3JEiCTBY-
0IMUEX HA DPEKUM TIPYHTOBHX BOZ.

IIpupopnsiil, wiw ecTeCTEOHHHH, Pe;KUM IPDYHTOBHX BOJL B KOHKDPETHOH
TeoJOTHIeCKOM W TeoMOP(OIOrHIecKoil 00CTAHOBKE B3ABHCHT OT KIAMAaTHIe-
CKMX, THIPOTEOJOTHYCCKAX (AKTOPOB HIM TOTO WIM HMHOTO COYETAHHA WHX.

Teomormueckoe crpoenme pailoHA IMeeT OTPOMHOE 3HAYEHHE I (HopMH-
POBaHMs peKUMa, TAK KAK ONpeJedseT YCIOBHA IUTAHHA U JIBIJKEHHA
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TPYHTOBLIX BOJ, BOJ00TAAYY, KAIMLIAPHLEE H APYTHe CBOWCTBA MOPOJ, BIMseT
Ha XMMHYECKMii COCTAB I'PYHTOBHX BOJ M T. 1.

Peavedp u reomopdomormueckoe CTPOCHHE ONPeNelsioT B COTETANMII
¢ TEONIOrHICCKIM CTPOCHUCM M KIMMATOM COOTHOITCHUE MEKTY IOBEDXHOCTHEIM
CTOKOM 1 WHQWILTpanmel, pacopefelcHnme IPYHTOBHX BOX IO Iy duHaM
3aJIeraHMsA, PACUON0KeHHe obnacTell OUTANAA W PasTPY3KM I'DYHTOBEIX BOI,
YRIOH 3epKala I CKOPOCTh ABM;keHMA WX 1 T. 1. Taxum o6pasom, reomoruye-
CKOE cTpoeHMe M reoMopdoxormucckme ocoleHHOCTH paiioHa BRICTYLAIOT
3feCh TaKKe KaKk (JAKTOPBl DEKHEMA TI'PYHTOBHIX BOJ.

W3 xamartmaecknx garTopon HauGoublIee BHAYCHEES HMEIOT TeMIeparypa
BO3AyXa M HENOCTATOR HACHIICHHA ero BOAAHEIMH IapaMu, ATMOCHEpHEe
OCAIKH B MCHAPAEMOCTh. PeskuM I'DYHTOBHX BOJ HONUEHAETCH H3BECTHOI
MMPOTHOH KAMMATHIECKOIl 30HATLHOCTIL, a B OpefiTOPHEIX ¥ TOPHEIX palomax —
3AKOHY BEPTHKAJILHOH NOACHOCTH.

Ranmarneckne GakToOps Ompemelsior ycIoBMs M HETEHCHBNOCTE IHITA-
HHA TPYHTOBEIX BOJ, a TaKKe HHTEHCHBHOCTH DPacxoja HX HAa MCHADEHHE
u Tpamcmupanumio. B srom acmexre ma teppmropmm CCCP nexecoofHpasmno
PasIndaTh TPH OCHOBHEIX THIIA YCHOBMIl aTMOC(EPHOT0 NUTANHA TPYHTOBEIX
BOJ, CO3/IAl0MHAX OUDPEC/eTEHHKEe YePTH DE;REMA BTHX BO.

1. Tun rpaTROBpeMeHHOTo (IPEMMYIIECTBEHEO JIeTHero) OUTAHHA. Xa-
PaRTCPH3YeTCsl HATHIHEM NHTAHHA M HOJ3EMHOr0 CTOKA TOJBKO B KOPOTKHIl
AeTHUH MEPHOJ M HIMEHeHHEM COCTOSNHHS BOABL 0T KHIKOTO JI0O TBEPHAOIO.
Takoit Tunm muraHms xapakTepem mis pPaloHOB C PAa3BUTUEM MHOTOJETHE-
Mep3IHX HOPOI.

2. Tun ce3omHOro (IPEHMYINECTBEHHO BECENNEro 1 OCeHHEI0) IUTaNmA.
XapakTepHayercs MepepLHBOM B MHTAHME 3UMOM, B TO BPEMs KaK MOJ3eMHEBIH
CTOR HE NPCKPAMAETCA M 34 STOT HEPHOJ HPOHCXO/UT PACXO0BAHME 3aMaCOB.
IJTOT peKuM IIHPOKO PACIpOCTPAHEH B eBPONENHCKOl, a Tak:;Ke W B a3HATCKOIL
gactu CCCP.

3. Tan Kpyraorogmdasoro (WpemMymiecTBeHHO 3UMHEr0) WHTAHUS, I
KOTOpPOTO XapaKTepHo OTCYTCTBHE CE30HHO IPOMEP3AIOIEry Ca0A IOPOJ
I HAJAWTHE OCHOBHOTO IMTAUMA 3UMOIl B CBA3M ¢ YMEHBIICHHEM B 5T0 BpeMms
rojia menapenus. Ilocremamit Tnn pesmuma Berpeuaerca ma camom xore CCCP,
oxparmBasg Hpam, 3akaBrasne, I0KHEE pailoHE Typrmenun, Ya6exncrana
n Tamkukmerana.

lpu paxpHeiimeil jeraTusamuy KINMATHYCCKAX YCIOBUH  BO3MOKHO
BLI[eIEHNE PAOHOB HO MHTCHCHBHOCTH aTMOC(ePHOr0 ITHTAHI TPYHTOBHIX
BOJL, KOTOPOe MOKeT OHThH OGWILHEIM, YMEDCHHEM H CKYIHBIM, COOTBETCTBEITHO
30HaM M30HITOTHOTO, IEPEMEHHOTO 1 HeLOCTATOYHOTO ysiaa;kEeHnsa (A. A. Kono-
naauies, 1959).

IpynToBbie BOIOEL B JeATCIBHOM €0 — B palioHax ¢ HaJXHUMEM LOYTH
CINIOMHEIX  MHOTOJNETHEMED3JBIX HOPOJ (THI KpaTKOBPeMeHHOro IHTaHU)
GoaBILYI0 YACTh TOJA HAXOAATCH B TBEPAOM COCTOAHMNE. TOIBKO JeTOM IPYHTO-
BEIE BO/IBI IPHOOPETAT HOABHKHOCTE. B BTOT KOpoTKMit OPOMEKYTOK BPeMeHn
B BOMOHOCHOM TODH30HTE IIPOHCXOIAT BCE KOJWYCCTBEHHEIC I KAUCCTREHHKIE
nsMeHeHNA. Beneernme Koporkoro mepuojia BasamMo eicTBus BOZIEL W IOPOJIEI,
HUSKUX TEMIEPATyp BOALL M IPYIUX OPHYHH 00Mas MUHEPATU3AIUA IPYHTO-
BOM BOABL 3/l6Ch HE3HAUNTEIDLHAMA.

I0:xHee pajiomos passurHA MHOIOJICTHEMEP3IBX MOPOL HMEEeT Mecto
00MIbHOE Ce30HHOe MATAHNE TPYHTOBHX BOJ, COOTBETCTBYIOINIEe 30He M3OEITON-
HOro yBIaHEHHs Ha ceBepe espomeiickoil yactn CCCP m B mexoTopHEX 06ma-
crax Cmbupm. Har yme ormeuwasmocn, ma Lepuog HpoMepsaHHsI BepXHero
CIoA HOpPOJ  3[eCh HOYTH HOTHOCTHIO HPEKPAIACTCH NHTAHHE, IBIKEHNE
Ke TPYHTOBHIX BOJX M UX DasTPyska CymeCTByer KpyTasii rog. Ha rpa-
$urax KozeGaHus YPOBHA TPYHTOBHX BOJ[ OTYETJMBO BHIABILOTCH epHoj
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OTCYTCTBHS INTAHU, XaPAKTePHAYIOIAACH yMEHBIIEHNEM 3aac0B IPYHTOBLIX
BOJI B HeYKJIOHHEIM IIaJleHueM HX YpoBHA. BecHoil mocIe HacTyUIeHUA DepHoja
¢ TOJOKHTeILHMMI TEeMOEPATYpPAMH BO3AyXa W OTTAMBAHHA HPOMEpP3MIHX
3a 3EMY TMopoj Habmrojgaerca o0mWILHOe IUTAHAEe TPYHTOBHIX BOJ[, COLPOBO-
FIAI0Neecs MATeHCHBHHM IOIBeMOM ypOBHsA. B TedeHme Temnoro IepHoOja
BHICOKHI ypOBeHL MOCTENEHHO MafiaeT, TaKk Kak He BCe JeTHHe 0CAlKH JalorT
TOMOMHATeNbHOe NNTAHHE TPYHTOBBIM BOJAM.

B paitiomax ymepenHoro, wiH HEYCTONYHMBOTO, YBIAKHEHUS pERUM
IPYHTOBHIX BOJ HMMeeT CBOeOGpasHBIC HePTH. Jflech TaK/Ke OTIETIHBO Bhi-
melsiercs Iepuox orcyTerBma mmTanms. OJHAKO JTOT IEPHOJ YiHe B Psje
cayuaeB OKaskBaerca Gomee xoporkmM. Tak ke Kak W B HpeAByIieM THUILE,
HaMedaeTcsA BeCeHHHI MepMojl MaKCUMAaJbHOTO nmramms. B Jerunit mepmon
3/leCh HAYMHAET CKA3LIBATLCH MCHOApEHHE, 3aTPY/AHsAIONEee OATAHHE B JIETHHC
MECHIBI, B CBABHM ¢ 4€M B 3TO BpeM#A OTHeTIHBee CKAZHBAKTCSA OTTOK H3 BOJO-
HOCHOTO TOPM30HTA ¥ HajeHIe YpPOBHA TPYHTOBHIX Boj. D oceHHee Bpems
IpH yMeHpIIEHHE HCHAPeHIA BHIajaouue arMochepHsie Ocagrm OOBTHO
NOMOAHAIT TPYHTOBHIE BOJAL, YTO O0ecIeYmBaeT BTOPOMl HOALEM YPOBHA —
BTOPOM MaKCHMYM.

X uMu™ecKnii cocTaB IPYHTOBHIX BOJ B TeUeHHE rojld TAKkKe IpeTepoeBaeT
3Mech HeKOTOpHe Kojebapma. O0mas MuHepaIwsalMs BO3pAcTaeT K KOHOY
Iepuoga OTCYTCTBHA NHUTAHUA.

B paiionax ¢ HeJIOCTATOTHEIM I CKY/IHBIM YBIaRECHACM MOGKHO YCTAHOBUTH
MOATHN CKYAHOTo nuranma. [lId Hero xapakTepHO HaJuune HUTAHAA B KOPOT-
KuMil BeCeHHmMH NepuoON — IOCHe OTTAMBAHHA BEpPXHEro ropH30HTA TOPOXA.
Tloce KpaTKOBPEMEHHOTO IEpPHOJA HHTEHCHBHOTO HUTAHHA 37€Ch HACTyHaer
OYeHb MIHTENLHHI TEepHoj OTCYTCTBHA nnradms. llpmieM B mepByn dacTb
9TOr0 MepHofia MATAHWIO OpEIATCTByeT MHTeHCUBHOe HCTIapeHue, XapaKTepHoe
maA 9THX paitomos. Bo BTOpyK WacTh 9TOro mepHOAa, NOCHe HACTYIVIeHHH
OTPHIATEABLIBIX TEeMIIEPATYDP BO3YXa, BO3MOKHOCTh NATAHUA IPEKPAIIaercst
BCIEICTBHE NPOMEpPsaHHA BEPXHUX CI0eB HODOJ.

B wo:xmmx paitomax teppuropum CCCP Berpevamorcs yclIosns, KOTJA
BepXHHEIl ¢I0ii OPOJ| COBEPIIEHHO He HPOMEp3aeT 3MMOJ WIN 9T0 TPOMEP3aHNe
HAOMIO[AeTcs CHOpaJudecKH Ha OTJeNBHBEIX y9YacTKaX H Ha KOPOTKui Ie-
PHOI.

[InraEme IPYHTOBHX BOJ 3/7€Ch MOSKET OCYIECTBIATLCHA KPYIABE TOZ.
ITpmuem B cBsA3H ¢ ocaalieHHeM HCTIAPEHMsl B 3HMHHME MeCsIBl 9T0 NHTaHHE
oCymecTBIAeTcA Hanbojee MHTOHCHBHO. JleToM ;Ke OHO OKasHBAeTCA He3HA-
YHTETBHBIM WM COBCeM mpekpamaercs. MHTepecno OTMETHTH, €9TO jlazke
B TakoM paiioHe kKak Pmomckasi HM3MeHHOCTh B 3aKaBKasbe, IJie JeTOM BRI
DajalT BechbMa O0mIBHHE artmocepHEE Ocajiku, HaOIOHAeTCs CHI;KEHHEe
YPOBHA TPYHTOBHIX BOJ| B CBA3H C BecbMa OOJBIIEM WCIAPEHHEM.

IIpm KpyraorojmuHoM NATAHEA TPYHTOBHX BOJ M CKy[AHOH Beamdmbe
ero, ¢BOICTBEHHOH MOJYIYCTHHHLIM M IYCTHHILIM paiioHaM, (QOPMHPYIOTCH
CPYHTOBHe BOJH MOBEIIeHHNO# Munepasusanun. Bo Bcex somax MuoroaerHmil
peKuM TPYHTOBHX BOJ| 3ABHCUT OT HBMEHEHMil aTMOCHEPHBIX 0CA/IKOB H TeM-
mepaTypsl BOBJYXa.

TakoBel B 00WUX 9epTaX pernoHAJIBHEC 3aKOHOMEDPHOCTH eCTeCTBCHHOTO
peskuMa TPYHTOBHX Boj. Jleraim HX OHpeelsIOTCH TeoMOPHOIOTHICCKHME
VCIOBHsIME, PeIbedoM, Te0jornIecKAM CTPOCHHEM, MOITHOCTLIO 30HKl A9palu,
BIMAHHEM B pAAC DAilOMOB HANODHHIX BOJ, ¢ KOTOPEIMH TI'DYHTOBbie BOJBI
HAXOAATCA BO B3aNMOCBA3H, H APYIUMH (GaKTOpaMH.

B orimume 0T permoHANLHO JIEHCTBYIIMHEX KIMMATHIECKHX (AKTOPOB,
BANANNE THIPOJOTHISCKOTO (AaKTOpa JOKAJIH30BAHO B Ipefenax pEUHHX
noaun. Biuamme per Ha Ce30HHBIH pPeHHMM TIPYHTOBHX BOJ, KaK H3BeCTHO,
MOjKeT NPOABIATLCA IyTeM HOAHOpPa, KOTOPHIl GopMupyercsa B PeYHEIX NOJNH-
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HAX, HIM TyTeM H3MEHCHHA HHTEHCHBHOCTH HHOTAHUA (TeJLTH M HIKHHE
Teppack peK, HPeAropHLie Imieiifn).

Wayuas rugpomornaecknii pesKAM IpyHTOBEIX BOJT BO BPeM: IPOXO0HIeHMSI
IABOAKOB, MOKHO, TOMHMO MBYYeHHs B3aKOHOMEDHOCTOH peRHMa B 9THX
YCIOBHAX, MOXYIHTH NapaMeTpHl, HYyKHEe JTA IPOTHO3A PEKEMA B CBAZN
¢ mommopom (H. H. Bumpeman, 1955).

Mayuenne permomanbmmix saromHOMepHOCTEiD PORHEMA TPYHTOBHEIX BOT
AOQJKHO 0XBATHIBATE BOZOHOCHBIC TOPHBOHTHL M IIPOM3BOLHTHCS BO BCEX paiio-
HAX, Ijie 9TH TOPH3OHTH HPeJCTaBIAKNT HHTEPEC I HaPOLHOTO XO03HMHCTBA
B nacrosmiee BpeMs uiau B mepcuextuse. B pesymsrare stmx mcemenmonammii
AOJFKHEL OBITL H3YUeHBl XOJ Ce30HHHKX M MHOIOJOTHHX KOJeGamuii YPOBHs
1 APYTHX BIIEMEHTOB Pe;KUMa, OCHOBHEC (GAKTOPH PesRUMa, aMILINTY/A Ce30H-
HEIX M MHOIOJeTHMX KolXe0aumil ypoBHs m T. 1.

Pasvemenne maGmoparensnoii cern Henecoo6pasHo  HPOeKTHPOBATE
¢ yIETOM CTeHeHM H3Y4CHHOCTH PeRMMA IDYHTOBEIX BOJ, HA OCHOBE KpPYITHO-
MacITa0HBIX THAPOreoJOTHIeCKHX KapT HHTEpecyIomero paiona. Habmwona-
TEIALHBIC TOUKH JIONFKHBL OCBOTHTH PCKMM TDYHTOBBIX BOJ| DASIHUHBIX Ie0-
MOPHONOTHIECKHX PAfiOHOB, B OTIOREHUAX PasHOr0 BO3pacTa M JHTOJIOTH-
UECKOTO cocTaBa M HAXOAAMMXCA HA PAa3muymoil rayOmme, B BOjJax pasHoi
Munepanusanun i 1. 1. Ipn msyvennn pesxkuma rpyETOBEX BOX HeobxomnMo
H3yYaTh €ro B 00MacTAX NUTAHHEA, NBWKOHHOA H pasrpyskn. B arom cayuae
I B piaje APYrAX InexecoofHpasHo pasMemaTh HaGMIOZATeNbHBEe TOYKI 1o
CTBOPaM, BHITAHYTHIM B HAIPABICHAN ABM;KeHHA TPYHTOBHX Boj. ITo CTBOpaM,
HOPMAJILHBIM K peKe, H3yTaeTcsA pPe;KUM TIPYHTOBHX BOJ PEYHHX JIOJTHH.

B paiionax, rme rpynToBme BOJH DONATHIBAIOTCA HATOPHEIMU BOJAMI,
menecoobpasHo  0GopymoBaHme Obe3OMeTPOB, ONYMEHHHX HA DPA3TMIHYI0
raybuny. B sacymummsmex paiiomax mpm mazmamm THIPOXUMWYCCKOH cTpaTm-
QUKanuM IPYHTOBHIX BOX [0 BEPTHKAIN TaKiKe Ies1eco00pasHbl IEIPOX NMHATe-
CKMe KYCTHl CKBaKHH. IUIyGHEH ycTaHOBKEM QUIBTPOB M3GHpaTCs ¢ y4eTom
JUTONOTHE M XapaKTepa M3MeHeHHsI MHHeDPAIU3AIHN TPYHTOBEX BOJ ¢ rIyom-
HOM, BBHIACHAEGMEX B IIpoIecce OpejBapHTEIbHbLIX DasBej0YHHX pabor.

Habmonenna momwusr Geirn KOMIUIEKCHBIMH, T. €, BKIIOYATH H3Y4YeHHE
U3MEHeHUH YDOBHA, TeMIEPATYPHl I XHMHYECKOTO COCTABA TPYHTOBHX BOJ,
4 B 3aCYIIIHUBEX paiioHAX — H COJIEBOTO COCTABA MOTB U IDYHTOB 30HBI aspa-
nu. Yacrora maGiIomeHmil YCTAHABIHBAETCSH B COOTBETCTBHH o MeTOoLmYe-
CRHMH M MHCTPYKTHBHRIMU yrasaHusmum BCETUHTEO (ITomos, 1955 u
ap.). Ogmaxo mocame 1—2 jer Ha0aioleHnil, B 3aBHCHMOCTH OT M3MEHYHBOCTH
SJICMCHTOB PeKUMa, CPOKH HPOM3BOACTBA Halbmioienuii MoOryr GHTL mepe-
CMOTPCHEL B CTODOHY COKDAm[eHMs, a B3aTEM COXpPaHATHCS NOCTOAHHKIMH,
9TO0B TOTYYaTh CpPAaBHHMEE NaHuHeE, HeOOXOJIMMEIe I XapaKTePHCTHKI
MHOTOJNETHETO pexuMa.

Becpma jmemarennno AOmONHATL permomambHEC MCCIeOBAHAA PCIRAMA
U3yHUEHHEM OCHOBHBIX BIeMEHTOB (ajaHca TPYHTOBHX Boj. JLIs HTOTO Moker
OHTH MCIOIB30BAH THAPOIMHAMHUECKMIT aHAIN3 PeEHEMA YDOBHH I'DYHTOBHIX
BOX € COOTBETCTBYIOINAM Pa3MeNIeHHeM HaGII0NaTelbHEX ToueK (mo CTBODY —
B Caydae OHOMEDPHOTO TMOTOKA WIH 1O KOHBEPTYY IPH PalHaiLHOM IIOTOKe)
I MPHMEHATHLCA JIH3EMETPH-HCIAPATENH, MO3BOMAIONME OIPeICINTs BeJlH-
THHY HHQWIBTPALHOHEOTO NHTAHMS I'PYHTOBHX BOJ 11 Pacxoj HX Ha MCIapenne
H TPaHCIHPAI[HIO.

Bonpoc o Murmmaasnoit mimomanu, obcaymuBacMoil 0HOIN HabTI0ATEN b
HOW TOUKOil (MMM OHEM KYCTOM CKBaKHH) pemiaercs B RaI0M OTIENBHOM
Clydae ¢ y4eToM HABHAYEHNA HCCHEJ0BAHHI, CTCICHN CII0KHOCTH THIPOTe0JI0-
THYCCKHX YCIOBHIA pailona, ITOMA/M €T0 U APYIHX MOKA3ATeNel, Hus mepsoro
OepHoja HCCHeI0OBAHUN, IIPOJOIARATENBHOCTRI0O 1—3 roga, MO;KeT OHITH
PeroMenjioBaHa Oodee MEPOKas ceTh HabI0OTATETHHBIX TOUEK, a 3areM Ha
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OCHOBe TMATEILHOTO AHANM3A TOJAYYCHHHX [AHHHX OO PeRHMy JTa CeTb
MOJKET GMTH cOKpameHa. B mpeenrax KaskIoro TIHIPOTEOJOrHIECKOTO paiioHa
WIH y9acTKA COXPAHAITCS T@ MYHKTE, 10 KOTOPHIM HOJyYeHHKE LapaMerprt
peskiMa GIM3KE K CPEHUM /T AAHHOTO PAoHa, YCTAHOBICHHEIM 110 MIAPOKOM
ceTn Todek. TarmME IMapaMeTpPaMI ABIAOTCA CPOKNM HACTYIIEHHA XaparTep-
HBIX yPOBHEil TPYHTOBHX BOJ, CKOPOCTH Ce30THOTO HOABEMA U CIAJA ypPOBHA,
aMmIATYa KoneGaHmil YPOBHA M TeMIepaTyph, MUHEPATH3ANMA H XHMH-
qecKmil coCTAR BONEL M CE30HHBIC M3MEHCHMI HX, Be/YIHHe dGaKkTopH perRuMa
m 7.1 DBuOpampeie TarkmM 00pasoM «OHOPHEEY TOTKH COXpaHAIOTCH LA
JUTHTeILHEX MHOTOMETHAX HaGMio/eHuil, MPOM3BOMUMEIX IO CTPOTO yCTAHO-
BIeHHOI 1 O00OCHOBAHHOH IporpamMe.

NayueHme pe;kmMa TIPYHTOBHIX BOJ TPOH3BOJAUTICA C IOIHEIM yHETOM
I aHAJXM30M BeexX (axropos peskuMa. Maydenme perdoHAILHAIX 3aKOHOMEPHO™
cTeil pe;kmMa TPYHTOBHIX BOJ| IIPOM3BOJUTCA H B paiiomax, e IIPHPOJHELL
pextnM Ha GOIBIMX INIOMEAJKAX HMApyHIeH MCKYCCTBCHHBIME (darTopaMm.
IIpaMepoM ABIAIOTCA OPOIAEMEIE OA3MCH, I/1e ofmas OpPOTAKEHHOCTh 0POCH-
TelLHEX KAHAJOB H3MEPeTc] MHOTHMA THICATAMH KMIOMETPOB, & OPOMIAEMEIO
IOMALH — THCATAME MIH COTHAMH KBaJPaTHBIX KIIIOMETPOB. B raxux ycio-
BUSAX OpOIIeHIe TpHoOpeTaer PoIb PerHoHATLHOTO darTOpa pesRUMa IPYHTOBBIX
BOT, y4eT KOTOpOro He MeHee BajKeH, YeM yTeT K/IMMATHIeCKUX H Jpyrux
OpHPOJHHX (AKTOPOB. :

§ 4. OcoSeHHOCTH HapyWeHHOro PeXuma
noA3emMHbiX BOA

BimAmne HCKYCCTBEHHEX (AKTOPOB WA IPHPOJHBIL DEKHM IO/3eMHEIX
BOT 3ABHCAT OT MHOTHX YCIOBHMil M, B IepPBYK Odepeih, OT MHTEHCHBHOCTH
M 1POTONKATENBHOCTH BO3ACHCTBHA HTUX daxropoB (HampuMmep, BeIHTHHLL
Bozozafopa, IOJaTm BOJB HA OPOINCHHE K 1p.) 1 ocofeHnocTel TAIPOTe0a0TH-
| gecKHWX YCJAOBWH paiioHa — BEIMIMHH JMHAMATECKHX DPECYPCOB MOJ3EMHEIX
BOJ — AAs paiioHoB Bomo3abopa, CTENCHH eCTCCTEEHHOH [IPEHHMPOBAHHOCTH
geMeip UPH OpONIeHNA M Jp.

Hayuenne HapYIEHHOr0 pe;vMMa TPYHTOBHIX BOJ MMEET HCKIIOUMTEIBHO
pa:gHOe sEadenme. Ocofoe 3HAUEHNE MMeET YCTAHOBICHNE POIH NCKYCCTBeHHBIX
$aKTOpPOB, IOMHEN y4eT KOTODHIX B MPOLECCe M3YIeHUA DejiuMa He0OX0IHM
B TAKOH Ke MEPe, KAK U MPUPOTHHX (AKTOPORB. [Mapammennpao ¢ HapyIeHELM
m3ydaeTcs ¥ HeHaDPYIIeHHBI PeKIM IpYHTOBEIX BOT B palioHAX HCCIIe 0 BAHHMIA,
B npomeccax N3yYeHHA HAPYIIEHHOT0 PesKAMa gadmojareasHas CeTh — KOJH-
gecTBO DYHKTOB, pasMeieHme H IpOTpaMa nabaOTeHnil — MOKeT M3~
MeHATHCA. B TO BpeMsa KAk MepeveHDb MPHPOJHHX (AKTODPOB PE;KHMA MON3EM-
gux Bof (RIHMaT, reoloro-auToJIOTHYecKOe CTPOCHU®, pensed @ reoMopdoio-
ruA, TEAPOIOTHIECKHe M THAPOreONOTHYECKHS YCHAOBMA, MOYBH M pPacTd-
TeILHLIT DORPOB U JIP.) COXpAHAETcd TPH nwboit mampaBieHHocTH paboT
crannmit. CocTaB MCKYCCTBEHHEIX (PAKTOPOB PeiKIMA cmemupuaed B 3aBH-
CHUMOCTH OT TOTO, KaKHe IPAKTHYECKHEe BOIPOCH J{OJIFRIBI OHTH peHIeHEL.
PaccMOTpHEM  9TO IOJOEHHe [ OCHOBHBIX HANpABIGHHH N3y4YeHH: pe-
FRIMA.

Pationw 60do3adopos. HabmogeHuA 32 Pe;KAMOM IOJI36MHLIX BOJI B TAHHOM
cIyuae HeOOXONHMEL UIA TPOTHO3A M3MEHCHHH 3aMacoB, JUHAMHIECKOTO
YPOBHS M KauecTBa BOJBl OKCILIYATHPYEMBIX BOJOHOCHEIX FOPHUBOHTOB.

B pesynbraTe HAOMI0eHAll  JOJGKEEL OBITh:

1) cocraBmensl IPOTHO3E CHIKEHHA YPOBHA Ha yuacTKe BojosaGopa
¥ DPABBUTHA JIENPECCHOHHOH BOPOHKH HPU HEH3MEHHOM nebure BOmozabopa
W OpH ero yBelIn4eHum;
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2) mayueHa B3aMMOCBf3b DKCIJIYATHPYeMOTO BOAOHOCHOTO TOPH3OHTA
CO CME/RHBIMH TOPH30HTAMH, BO3MOKHOCTh H OLEHKA BEJIMYHHBI IepeTeRaHmsa
H YIOpYyIux 3amacos;

J) cocraBieH HPOrHO3 H3MeHEHN A MNTHeBRX KAYeCTB B CAydae JKCIIyaTa-
IMH BOJOHOCHOT0 TOPHB3OHTA, IOACTHIACMOTO MHHEPAJIU30BAHHBIMHI BOIAMH,

4) yTOUHeHB! DKCILTYaTAIMOHHEIC BallacHl, ONpeJCIeHHEE paHee TpH
pasBeflovuHHIX paloTax, M ONpeJleIeHE HapaMeTrphl JHKCINIYATHPYEMBIX BOJO-
HOCHBLIX TOPH30HTOB: BOJ00THAYA, KOIPQUITMEHTH NHE30NPOBOTHOCTH MM
YPOBHEIPOBOJHOCTH, HeoOXommMele s onenku samacos [fzemm, 1961].

Habmopennsa, npomsBefieHHBe cTaHnueil, AOJAKHE CIYKHTH OCHOBOI
AaA pazpa0loTKM MEepOUpHATHIl IO OXpaHe IOJ3eMHBIX BOJ OT MCTOIIEHMS
H YXYALIeHHA OATLEBHIX KA4eCTB.

Jlna penienusa yKasaHHHX 3aJad THAPOTEOJIOTHYECKHE CTAHIIHH IO KHEL
HMeTH JlaHAble 00 M3aMeHeHHH Je0HTA O BCeM CKBAKHHAM 3a BPeMs dKCIIya-
TAIHH.

B mabamopmarensHyio ceTh JOMRHE BXOOHTH clielajibHble HAaGIOIATETIb-
HBle TOYKH, 0 KOTOPEIM MO;KHO OBUIO OB H3y49aTh H3MeHeHHE BO BpeMeHH
VPOBHA, TeMIOEPATYPhl M XHMATECKOrO0 COCTABA IKCINIYATUPYEMOIO BOJOHOC-
Horo ropusoHTa. Pacmonaraiorcs maGaiofaTenbHbie TOYKH 110 ABYM CTBOpaM,
nepecekalonmuM Boj03a00p, 0 HOPMAJIK M B HANPABIEHHUN 110TOKA TOJ3eMHEIX
Boj. HKpaiinme TOYKM [OIKHEI HAXOAWTHCA 3a IpejleaMH JeHpecCHOHHOI
soponku. Ilpm uzyuenmm peskuMa apresmaHCKHX BOJIOHOCHEIX TIOPH30HTOB,
KpOMe BKCINIYATHPYeMOTO, M3YYaloTCs CMEKHBIe, eClIH MOKHO JIOIYCTUTD
B3AUMOCBA3L MEKAY HHUMH B IIpOIecce DasBUTHsA [IeNPeCCHOHHOH BOPOHKM.

[Ipn sremuyaTanum NpecHHX JHMH3 TPYHTOBHIX BOJ B 3acyILIHBEIX paiio-
HaX Iexeco00pasHbl MOCHOMHEIC THAPOXHMHYECKHEe HaOTIOACHNMS, KOTODHE
MOTYT YKashBATL HA OOACHOCTH HOJCOCA MUHEPAIHM30BaHHBIX BOJIL.

Hematensno B paiiome Bopo3abopos B HaOTOTATENLHBIX CKBAKHHAX
YCTaHABIMBATL CAMOMMCIHI, OCOGEHHO IPH ONPE/IeIeHHH IapaMeTpoB BOJO-
HOCHBIX TOPH3OHTOB IYTeM OTKAYKM M3 JKCIIYATAHOHHHBIX CKBAKHH.

B paiiomax skcmayaranmum IPOMBILIEHHBX W MHHEpaJdbHHX BOJA, B JI0-
NOJIHeHNE K M3JI0KeHHOMY BHINIe, 0c000e¢ BHUMAHHe Y/elXseTcd BBISICHEHNIO
BIHAHNA 9KCIUIYATALAN HA TeMIIEPATYpPy, 'a30BhIl COCTAB I HA COCTAB MHKPO-
ROMNOHEHTOB B MHHEDAJIBHBIX BOJAX, ¢ TOYKH 3PEHMs COXpaHEHHS JedeOHEIX
cBoficTB aTHX BOJ. OmeHHBaeTCs CYIMECTBYOMAN CHCTEMA KANTaska MHHePab-
HBIX BOJ[, H3MEHEHHNEe MX XHMMYIECKOT0 M ra30BOTO COCTaBa IO Mepe pPasBHTHA
JenpeccHOHHOM BopoHkH. HamewaoTca MeponpmaTnsa no oXpane MITHePaIbHBIX
BOJ{ OT MCTOIIEHHs M 3arpasHenns. Ilpm skcmumyaranum manmopHHIX Bo, 3a-
RI09eHHBIX B IECTAHO-TIUHUCTHX OTJIO0KEHHAX, BO3MOJKHO OCeJaHHe MOBepX-
HOCTH 3eMJIM, OUACHOe IA COOPY:KeHHH, HAXONAIMXCA B 3THX pailoHax.
HopgoGnsie cayuam masecTHE B paje 3apyGeskumx paitonon [Kaun, Komommsu-
nes, 1961]. lxsa npegyupeskaenus TaKuX NOCTeICTBHI YCIIOHHOIN dKRCIIyaTa-
OHA IOJ3EMHHIX BOJ HEOOXOJMMELI COOTBETCTBYIOUINe HAOGMIONEHHSI 33 OTMET-
KaM# IOBEPXHOCTH 3eMIIH.

Opowaensie sacywauene paiions. Viaydenme peskuma TPYHTOBHIX BOJ
3lech HMeeT BAKHOE 3HAYEHHe B CBAZM ¢ TOIl OOJBIION PONBIO, KOTOPYIO
HI'paioT IPYHTOBEIE BOIEL B IPOIecCaX MOYBO0OPABOBAHNA B KAK JAOMOJHATEIb-
HEIl MCTOYHHK OPOCHTEIBHEIX BOJ.

OcHoBHBIME pesxMM00GPa3y oMM GaKTOPaMH ABIAIOTCA HPPHTAIIOHHO-
X03AHCTBEeHHEe MEDONDHATHA: HOJAYa BOAK Ha OpOIMIaeMble TeppPHTOpPHIL,
COCTOAHME JPEHAKHEIX CHCTeM, CHIKAION(MX YPOBCHb I'DYHTOBHIX BOJ M JIp.
B cBaam ¢ oTmM B opomaeMBIX paifoHAX JOJKHBI OHTHL M3YYeHH H COOpPAHEL
MaTepuajb, XapakTepusyiomyue M3MeHeHH:A CYMMAapHOH BOMONONAYH Ha OpO-
nIeHHe, OPOCHTEJbHBIX HOPM, IOTEDL BOAL HA (UILTPAIHI0O M3 KaHAJIOB,
CBA3H M3MEHOHMNII BOJOMOAAYH ¢ BO/IOHOCHOCTBIO PEK — HCTOUHHKOB OPOMIEHNs
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B ACIEeKTe CYMECTBYIOMUX 3aBUCHMOCTeHl pe;KHMa IPYHTOBRIX BOJ OT O9THX
¢dakropon [Kam, 1960]. ommust GHTH yCTAHOBIEHHl U3MEHCHHA INIOTIALM
NOJTMBHEIX 36Melh, Kod(uIHenT B3eMeIbHOTO WCIOTL30OBAHAA, COCTaBa
CRNBCKOX03AHCTBOHNEX KYJLTYD M HX YPO/RAlHOCTH, M3MeHEHNs BEeJMIUH
CTOKA KONIEKTOPHO-JPeHAKHEX cHCTeM (CyMMapHOro IIO CHCTeMe I y/elb-
Horo — ¢ 1 2a) w BEHIHOCA ¢ OTHMH BOJIAMM COJIEIl.

Pations ocywenus U30LMOUHO YEAANCHEHHBLL 3EMELD. OcymureIpHbie
CHCTEMBL ABIAITCA BAaKHEIM (DAKTOPOM peRUMA TPYHTOBHIX BOJ. Iloaromy,
u3ydasg B TAKHX YCIOBHAX DPe/KUM TPYHTOBHIX BOJ, HEOOXOIMMO YHHTHIBATL
TUI OCYIIHTeNLHBIX CHCTEM, KOHCTPYKIMIO W rIyGHHY ApeH, uX CyMMapHyIO
M YOeIpHYI0 HPOTA;KEHHOCTH, PasMemeHme Ha INIOMATU OCYIIeHHA, PEiuMa
CTORA JIPeHA;KHBIX BOJ M XHMUIECKHH MX COCTaB.

Paiionw deiicmeyiowus 06800HeHHOE COPHUE 6PAGOMOK Mecmopoxedenutl
noACsHOE UcKonaemns. OCHOBHEIM pe;kuMooGpasyommM (axropoM B paifoHax
JeHCTBYIOMAX 0GBOJIHEHHHX TOPHEIX PaspafoToKk ABIATCS BOAOOTIHE (B me-
JOM H3 IAXTH, PYIHAKA WM Kapbepa H OT/eIBHHX HX qacreit). CmenuaabHO
CO3ANHAS COTh HAGIIOATENBHEX TOYeK 33 PeRAMOM IOJ3EMHEBIX BOJ AOJHA
obecnednTs onpefexenue sQerTa BOJOOTIUBA H BIMAHMA JPYTHX HPUPOJHEX
M HCKYCCTBeHHHX (arxropos. ITpm aToM BRIACHITCA CHAyIOuiHe BOIPOCH
pemIMa:

1. Bamsmme OTKAYKH PYyJHATHHX (IIAXTHEIX) BOJ HA CE30HHEI M MHOTO-
JeTHHIT pe;KHM YPOBHs TIPYHTOBHX BOJ HIH IHe30MeTPHILCKOr0 YPOBHA
HANOPHHX BOJ B BOHe BIMAHHA OTKAYKH (B CONOCTABICHHM C €CTCCTBEHHBIM
PEIKIMOM JPEHHDPYeMOTo BOJOHOCHOTO TOPH3OHTA).

06s13aTedbHO BHACHEHHE POJH KINMATHYCCKHX (aKTopoB, pacxoja pex
i ApyrEx $axTopoB B YCJAOBHAX ~ HADPYIIEHHOTO  PeKmMa  IO3€M-
HEIX BOJ.

2. Xapakrepucruka ReOpecCHOHHON BOPOHKH H ee¢ DAsBHTHE B 3aBHCHI-
MOCTH OT PpA3JUIHHEIX (aRTOPOB.

3. BHABIEHHe 3ABMCHMOCTH Ce30HHEX W MHOTOJETHHX H3MEHeHMil BOIO-
NPHUTOKA OT €CTECTBEHHOIO pesKuMa HOJ3eMHBIX. BOT, arMocepHEIX 0CATKOB,
HOBEPXHOCTHOTO CTOKA, Koje0ammii pacxoja per M JIpyrAxX IPHPOAHEIX
darropos.

4. Yeramopaenme BIMAHAA PacilMpeHHsA W yriayomaenms (poHTA rOpHBIX
paGoTr, pasBATHA JPEHAKHHIX PaboT M ZPYrAX HCKYCCTBEHHBIX darTOpOB HA
H3MEHPHHe BOLOIPHTOKA.

5. BiaBlenne Ce30HHEX ¥ MHOTOJETHHX 32KOHOMEDHOCTeHl H3MEeHeHH
pesREMa YpOBHs, TeMIePaTypsl M XAMHYECKOr0 COCTAaBa APEHMPYeMEIX ropi-
30HTOB B 30HE BINAHNA OTKAYKHE DPYIHHYHEIX BOJ[, 3aBECHMOCTH pe;REMa OT
OPHPOJHKEX M WMCKYCCTBEHHBIX (aKrTopoB.

Teppumopun RAGHUPOSKY U 3acmpoliky 20podos. Pe;mMm TPYHTOBEIX
BOJX SBISETCS OJHAM N3 BayKHeHmuX (aKTOpOB, BIUAIOMHX Ha WHKEHCPHO-
rCOTOTHYECKHe YCIOBHS TPOMHILICHIHX M TPaKIAHCKHUX COOpY KeHH T,
nojzemubix KoMMyHEmRannii u gp. [losromy maydenue pe;ruMa Ha TeppHUTOpPHH
3acTpofikE TOpOjOB 00s13aTeILUO.

[Ipm oprammaamum H TPOBEJEHHH WCCJACAOBAHMM pe;RAMAa IOA3EMHBIX
BOJI, HApsAy ¢ OOMAMH IPHPOTHEIMM YCJIOBHAMH, JOJNARHB yIUTHIBATLCA
BechbMa pasHooOpasHEE (AKTOPH, CBA3BAHHEIE C KMIHBIO TOPOJA.

K TakuM (aKTOpaM OTHOCATCA yTevKa BOMH U3 BOJTOMPOBO/HO-KAHAIH3A~
IMOHHKX YCTPOHCTB, COPOCH CTOYHBIX BOJ, MX XWMHIECKHIl COCTaB 1 00'BeMBL,
OTKAYKA IOJBEMHHIX BOJ € IEALI0 OCYIIeHHA CTPOHTEIBHEIX KOTJIOBAHOB,
CTAHIHI IOJ3EMHON yKEXe3HOH [OpOTH, IOJBAJIBHBIX IOMeIIeHmnit, OTKaIKa
MONZEeMHHIX BOJ ¢ Ieabl0 BojocHaO:keHHA, acharpTHpoBaEHe TeppHTOPHI,
DOJNMBH 3ENeHEX HACARIEHMIT M Y, ycrpoHcTBa HpYAOB M BOAOEMOB HA
3aCTPOEHHON TeppHTOpPMH M T. I
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B mpomecce mccaepoBaHmil pe;KEMa TO[BEMHEIX BOJ BHIABIAIOTCH:

1. OcobermocTn Ce30HHOTO M MHOTOJETHETO pPesiHMa ypPOBHA, TeMIepa-
TYyPHl M XHMHYECKOTO COCTaBa IPYHTOBHIX BOJ HA 3aCTPOCHHHX INIOMAAX.
BrmAnme pasnmmumbX HCKYCCTBeHHHX (JAKTOPOB Ha PE;KHM TPYHTOBHIX BOJL.

2. OcoGeHHOCTH BIMAHHA KINMATHYECKHX, THIPOJOTHYCCKAX W APYrux
OPUPOAHLIX (AKTOPOB HA DEeKHEM TDYHTOBEIX BOT.

3. Omenka pesKEMa TPYHTOBHX BOX 3aCTPOCHHEIX TePPUTOPHH Kak
NHKeHEPHO-TeCNOTHYeCKOT0 ParTopa 1 omeHKa 3(@eKTHBHOCTH MepOTpHATHil
o 6opnée ¢ BpejHBIM BIHSHHEM IPYHTOBHIX BOJ.

4. Onenra omacHOCTH 3arpASHEHHsl BOJAOHOCHHKIX TOPHSOHTOB, HKCILTyaTH-
PYeMEIX B TIpeflelaX 3aCTPOCHHBIX TOPPHTOPHMIL.

Hoxydsennre mamEBIC HCNONBYIOTCA A PAHOHHDOBAHHA TePpPUTOPHH
ropofa mo 0co0eHHOCTAM peskuMa TPYHTOBHIX BOJ(, BA/KHBIM 1A TMPOMEIILICH-
HBIX W TPAMJIAHCKEX COOPYKEeHMIl, ¢ YYeTOM BeJHMYNHB CeBOHHHX M MHOIO-
JeTHHX aMIIUTYl KoJdeGaHHA ypOBHs, arPecCHBHHX CBONHCTB BOJH, BIMAHHI
TPYHTOBBIX BOJX HA HECYMYK CHOCOOHOCTH TPYHTOB, POJb ATHX BOJ B TIOJ-
TOIIeHuH mojBaioB u T. /. CocTaBiAercA HPOrHo3 pe;RAMAa I'PYHTOBHIX BOJ
B CBABH C Pa3BUTHEM CTPOMTENLCTBA, ¢ YCTAHOBISHNEM MHOTOMCTHAX 3HAYeHMI
MUHHMATBHEIX JI MAKCHAMAJIBLHEIX OTMETOK YPOBHA IPYHTOBBIX BOJ[, arpeccms-
HBIX CBOMCTB IPYHTOBHIX Bojx ® Ap. Bee sru cnemenma wpesBmuaiino BasKubI
OpU MHFKEHEPHO-TONOTHIeCKOM PAHOHHPOBAHUH 33CTPOCHHHEX TEPPHTOPHIL.
Ha ocrose rakoro paiioHmpoBauNs paspa6aTHBAIOTCH MEPOTPHATHS 0 PEryIH-
POBAHHIO PeRUMA TPYHTOBHIX BOJ{ A 00ecmedeHWsA HOPMAIBHEIX YCJIOBHIA
CTPOHUTeNBCTBA M JKCIVIyATADHU 0OBEKTOB.

§ 5. HexoTopble 3ameyaHHA K H3YYEHHID
GanaxHca nofsemMHbIX Boj,

Wsydenne Ganmamca IMOX3eMHBIX BOJ TPOM3BOJANTICH B CBA3H ¢ 00OCHOBA-
HUEM ITPOEKTOB MeJHODAaIlud, BOJOCHAORCHHWA U [p., HPH HCCISTOBAHMIX
PHJPOJIOTAYECKOT0 XapakrTepa ® T. 4. Basnoe amauennme nmeer mnaydyeHme
Gaxamca JIsT MPOTHO3A Pe;kuMa. BajaHC MOJ3eMHBIX BOJ MOKET COCTABIATHCH
TONBRO /LIS CYIIECTBYIOMMX YCAOBHH HIH JJIs CYNECTBYIOMAX M NPOCKTHHX.
Bemjty cnosHOCTH THIPOreoIOrmYecKMX HCCAeOBAHMI WM3YYeHHe Galamca
TPYHTOBEX BOJI IOJIFKHO TIPOH3BOAUTHCHA HA OCHOBE TIIATENBHO COCTABICHHOTO
OpOeKTa, NPH XOPOWIO M3BECTHHX OOWUX TIHAPOTEOIOrHYeCKIX YCIOBHAX
paiiona. lleppocTemenHoe 3maveHme HMeeT JeTaNbHAA PaspaboTKA METOTHKR
ngyueHns: Oajamca W HOAroTOBKA HEOOXOZUMEX HPHGOPOB H almnapaTyps
I obecleueHHs 3aTAHHON TOYHOCTH HMCCIETOBAHMIL,

[TpuvensneMsie MeTo N M3yUeHRsA Oajianca OCHOBAHBI HA DKCIEPHMEHT AT b~
HBEIX OLDE/eJeHNAX HIeMEeHTOB Dajlaica HIM HAa THIPOEMHAMHTIECKOM AHAIH3e
pe/KHMa TrPYHTOBBIX BOJ (MeT0ji KOHEUHHIX pasHocTeil).

BosMosxHO coderamme TOro W Apyroro Meroja.

JRCIePHMEHTAI bHEIL METO, IPH KOTOPOM HHPHIBTPAIHOHHOS NHTAHHE
TPYHTOBBIX BOJ| ¥ NMCHAPEHHE HMX OHPENeAIOTCH ¢ IOMOIILI0 TH3UMETPOB-HC-
mapHTeNieil, IPEMCHAM B OCHOBHOM IPH HErIyGOKOM BajJeraHHN I'DYHTOBHIX
Box. Meroji KOHEUHBIX DPasHOCTEH MOReT HPUMEHATLCA HPH IH000i rryoune
3alleTaHUs TPYHTOBHIX BOZ, HO HMeeT JAPYrue orpammdenma. B wacrHOCTH,
OH MaTOIPHMEHUM LPW DAsHOPONHON W M3MeHYMBOIl II0 BePTHRAIHE U B Ha-
OpaBlIeHHl OBIJKEHI TPYHTOBLIX BOJl BOJAOIPOHHNAEMOCTH OTJIOKEHNI,
HEeH3BECTHOH TaAy0HHE Bomoymopa M T. T.
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§ 6. MporHo3s pexuma noA3emMHLIX BoOA,

IIpormos pemmMa HOJZEMHEIX BOJ BO BpeMeNM M B IPOCTPAHCTBE OCHO-
BEIBAETCs HA 3HAHWHU 38KOHOMEDPHOCTEHl pejkumMa I0J[3eMHBIX BOJI M HA 3aKOHO-
MepPHOCTSAX M3MEHeHNs PesKnMoo0pasyomux arTopos. B oramame ot MeTeopo-
IOTHH, T/e JaeTcd KaK KpaTKocpounbni (1—2 cyTow), Tak M IOIrOCcpOUHEI
IpPOrHO3, HA OCHOBAHHM M3YVUeHUsd PE/KAMA HOJBEMHEIX BOJ O0HYHO JaeTCH
TOJIBKO HOJArOCPOYHHIN mporHos. Ilpm aToM DporHO3 perkmMa HOJ3eMHEIX BOJK,
MOKET BHABATLCA KaK IO ONpeNeIeHHOMY OYHKTY, TAK H [0 TeppH-
TOPHH.

JlioGoil BuA HmporHoza pekuMa IOJ3eMHBIX BOJ JIOJKEH ONHPATHCH Ha
TeHeTHYeCcKHe OCOOEHHOCTH pe;kmMa. B sToM oTHOMeHWEH Ipeykie BCEro Hajo
pasnmgaTh MPOTHO3 PEsKAMA B €CTECTBEHHHIX (IPUPOJHEIX) VCIOBHAX M B YCIO-
BUAX, HaPYIICHHHX HHReHCPHO-X03AHCTBEHHON [OeATeILHOCTHRI0 TelOoBeHa.

IIpu mporHoze pemUMa B eCTECTBeHHHMX YCIOBHAX  ON]eeJIsII0IiaM
ABJIAeTCA BeJyN[Hil ecTecTBeHHHI PakTop pemmma. Tak, HapuMep, ypOBeHB
TPYHTOBHIX BOJ HPOTHOBHPYETCA B 2ABHCUMOCTH OT BEJYINET0 ECTECTBEHHOIC
daxTopa peEMMa — KIAMATHYECKOTO, THAPOJOTHYECKOro IOA3eMHOTO IpH-
TOKA IIH COYeTAHHA HTUX M JPYTrEX (aKTOpPOB.

IIpm mporaose peskuMa MOJ3EMHEIX BOJ B YCIOBHsIX, HADYLNICHHBIX HHJKe-
HEePHO-X03AHCTBeHHOH JeATeIBHOCTLI dJelloBeKa, HCKYCCTBEHHOE BOz[elcTBHE
Ha BOJJOHOCHBI I'OPH30HT HAKIA/ILIBACTCA HA €CTECTBeHIBEC M3BMEHEHHI B pe-
mume. IlporHos pemmma 3jiech OKAabIBAETCS BECHMA CJOKHBIM, TpeOyOIuM
yuera psaja B3aHMOJEHCTBYIONMX ECTECTBEHHEIX M HCKYCCTBEHHEIX (IaKTODPOB.
OpgEaro B pafe CIyIaeB HCKYCCTBEHHBII (AKTOD OKA3BIBAET HECOH3MEPHMO
Ooxnllee BoafeiicTBHe, YeM ecTecTBeHHHe (arrTopni. Hampumep, mpm Bomo-
OTJIMBE U3 KAPBEPOB -HACTO CHH/KCHHE YPOBHA NOJ36MHBIX BOX TOCTHTAET
JeCATKOB WM COTEH METDPOB W ecTeCTBeHHEIEe Kojeldannma ypoBHsa OIH3 Kaphepa
OKa3hlBAIOTCH HECYHIeCTBeHHBIMU.

IIpormos ecrecTBeHHOTO peyKAMA MOM3EMHBIX BOJ Heo0XOMHM A Xapak-
TEePHCTHKHA ME;KEeHHOTO CTOKA Pek, 00pasdyoIneroca B OCHOBHOM 38 CUCT MHTAHHUA
IOo3eMHEIMH BOJAMH, a OTCIOJIA [JIf IPOTHO3Aa CYJA0XO/CTBA M IHJIPOIHEpPreTH-
gecRAX pecypcoB. llpormos pesxaMa B eCTECTBEHHBIX VCIOBUAX TAK;Ke Mpef-
CTABIACT MHTEpPEC B CAyHae HCHOID30BAHUA PONHMKOBOH BOJHE W AJIA Maloro,
B OCHOBHOM CeJbCKOX03AICTBEHHOTO BOJIONOTPeOIeHMS.

Haronen, nporaos pesuMa HOJ3eMHBIX BOJI B €CTECTBEHHBIX YCJIOBHUAX
HeOoOXOIUM JA PAasINIHOL0 BHAA CTPOHTEIBCTBA: ABTOJOPOKHOTO, JREIE3HO-
DOPORHOr0, TPOMHIIIEHHNX W TPAKIAHCKUX COOPYIKeHMIi.

HawnbGoaee pacmpocTpameHHBIM ABIACTCS NPOTHO3 HAMEHEHHS 3alacoB
HOOJ3eMHEIX BOJI MJIM TPOTHO3 H3MeHeHHsA YPOBHA ToaseMuHX Box. Ogmawo
B pAJie CAYYaeB HEOOXOHMM IPOrH0o3 N3MEHEHH XAMHIECKOTO COCTABA LOI3€M-
HHEIX BOJ, HApEMe]p, IOpPH pPeIIeHUH BOIPOCOB MEIHODAIHH 3e€Melb HIH IpPH
MOA3CMHOM CTPOMTEILCTRE.

Bee Bospacramomee snavenue IproGperaer HPOrHO3 TeMIEpPATypHL HOJ-
36MHOI BOJIEL M, B YACTHOCTH, B CBABH ¢ pabOTaMi IO COOPYIKEHHIO YCTAHOBOK
Ijid KROHIAOHOHHPOBAHHA BO3IYXA.

Becbma cymecTBeHHEIM SBISETCS HPABWIBHOE pacIpoOCTpaHEHWEe IO
TePPHTOPHA DPEe3yJLTATOB IPOTrHO3a, HOJYYEeHHOI0 B OHOH TOYKe WINX HAa
orpaHuIeHHOM yuacrre. B aroMm oTHOmMeHNE HEOOX0AMMO IPOH3BOAUTE palioHn-
poBaHEE TEePPHTOPHUH IO OCOOEHHOCTAM DPEKHMA HOJN36MHEIX BOJ, HCHOIL3YHA
BHIIIEOTMEYeHHEE® NPUHOUIE pasMenmieHna HaGmogaTenbHOH cetm (cm. § 1).

3Has PerHOHANLHEE 3AKOHOMEDPHOCTH PesKIMa, IMPEfCTABIACTCA BO3MOK-
HBIM HCHOJIL30BATH YCTAHOBICHHYIO CBA3b pPeKUMa ¢ COOTBETCTBYONUMIE
daxropamMu gas nporsHosza. IIporHo3 pejKMMa MOKeT BBEIIOJIHATLCH CIegy-
OMUMA MeTOTaAMU:
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1. Ha ocuose sHauuii-0ajaHca TPYHTOBHX BOL M KOJIHIECTBEHHOH CBASH
crareil ero co craTeaMu 00mEro BojHOTO OamaHca pailoHa.

2. Pacgerom ¢ mpmMemeHWeM (OPMYI HEYCTAHOBHBINEGTOCH BIKEHUS
nofgeMunIX Bofi (Meros womewnmix pasHocreit I'. H. Hamencxoro).

3. Meromom Koppemsimun [Axprosermit, 1954].

4. IlpocreiimnM DpHOINKEHHEIM METOJOM, OCHOBAHHEIM Ha AaHAJIU3e
rpadEKoB pesxmMa TPYHTOBHX Boj [Homommsmamer, 1954].

9. MerosoM amaJormil, 3aKIIOYAOIMIMCA B TOM, 9TO [Is paiioma ¢ me-
U3YYCHHBIM WM CHa00M3YYCHHEIM PEKUMOM IPOFHO3 BEJETCH II0 MaTepHuaiaM
HaOaw0aeHnll, IONYyYeHHHIM B JPyroM paiioHe — AHAJOTHYIHOM IO THAPO-
reogormdeckuM H ApyruM yeiaoBusaMm [Homomasinmes, 1954].

Bonmpocn npornosa ecTecTBEHHOTO Pe;RAMA MCTOYHUKOB PACCMATPHBAIACL
B VII rmaBe 1 Toma.

ITpu HapymeHHOM pejkuMe IPYHTOBLIX BOJ| IS HPOTHO3A ero 06a3aTenbHo
3HAHUE He TOJBKO eCTeCTBeHHEIX, HO M MCKYCCTBEHHEHX (DARTOPOB pPerKHMa.
IIpm aroM mpormos pe;kuMa 3[ech OPOMBBOLUTCA HA OCHOBAHHH pacdera
¢ nupmMesenueM QOpMyJ JUHAMHMKN DOJ3eMHBEIX Box. PacuerHme mapaMerpsr
TACTHIHO HOAYYATCH U3 OO0MUX THAPOre0JOTHYCCKNX NcclegoBaHO, da-
CTHYHO jXe HX 0epyT Ha OCHOBAHHU H3YUCHHH PEIKHUMA UOJA3CMHHX BOJ.

C moMompi0 ypaBHeHHH, YYATHBAKIEX HEYCTAHOBUBIIEECH IBHIKCHEC
IOJ3EMHBIX BOJI, MOXHO HPOM3BECTH PACUYET PA3BUTHSA ICIPECCHN B PO3YIBTATE
pafoTE BOfO3a0opa IUIH BOJOOTIWBA IIPH NPOWBBOJCTBe TODPHLIX paboT
(em.raaBer XIV, XV, XVI, rom 1) m paorsr @. M. Bouesepa (1960), ®. M. Boue-
pepa m H. H. Bepnrmma (1961), H. W. Ilnoraukosa (1959) m np. Pacuermsim
IyTeM JiaeTcs Tak;ke MPOrHO3 mopmopa B Geperax sBopoxpammamma. Ilpormos
nojmopa myTeM pemienns AuddepeHIHaILHOT0 YPaBHEHNS HEYCTAHOBHBIIEHCH
(GHIBTPAINA B KOHEYHHX pazHocTax Omnm mpemrossen I'. H. Hamemermm.

SHauWTedbHAs POJb B PAasBUTMHA TEODPUH MONNOPA TPYHTOBEIX BOM, ee
YCOBepIIeHCTBOBAHNY ¥ BHEJDEHUH B Hmparruky upuuajgze;xut H. H. Dumne-
Many (cm. raapy XXI, tom 1).

Pap amanwrugeckux pemennii puddepeHnuarbHOT0 ypaBHeHNA HeycTa-
HOBHBINeHcA QHIBPTPAONE NPHEMEHATEONBHO K IPOrHO3Y IOAIOpPA TPYHTOBBIX
Boj Onwn pam I1. f. IMony6apurosoii- Kogmroii (1952), H. H. Bepurunem (1949),
H. H. Bepurunsm u B. M. Illecrarosmm (1954).

Jdaa tex ke menmeil McHOAb3yercs MeTo] THAPABIMIECKHX aHAJOTHIL,
npegmozxeHHrii B 1937 r. B. C. JlykpaHOBHIM M IpPUMEHEHHBH K TpPOTHO3Y
nopauopa rpyeEroBux Box M. A. Beemoposcroit (1957).

Ilporuos ma opomaeMBIX TePPUTOPHAX ABIAETCA, MO:KaIyil, HaubGoiee
CIOKHBIM, TAK KAK HA DPEKEM TPYHTOBHX BOJ 8eCh OJHOBPEMEHHO BO3eli-
cTByeT 0OJBIIOE YMCIO KAK CCTECTBOHHHIX, TAK M MCKYCCTBEHHHX (aKTOpPOB.

B cBasum ¢ oTnM paspabaThiBAOTCH METO/BI IPOTHO3a KAK 9acTHOTO Xa-
parTepa, ONpeAeTAIOININe PeKHM B 30He BAHAHWA APEH MM OPOCHUTEIBHBIX
KaHall0OB, TaK M METOJBl IPOTHO3a PpEeKMMa MacCHBOB OPOINEHHS B IEI0M
(ABepnanos, 1956; Hpsuros, 1959; Jle6enen, 1957 u mp.).

JocTaTouHo CIOKHEIM ABIsIETCS NPOTHO3 PEKAMA TPYHTOBRIX BOJ 3a-
00T049eHHBIX 3€MeTbh B 30He H30HTOTHOro yBiuaskHeHus (Rucemes, 1961).

CymecTByloman MeTOJHKa NPOTHO30B €CTECTBENHOTO0 H HapPYIIeHHOTO
PE/REMOB IOJ3€MHBIX BOJl HYFKIACTCS B JaJbHEHINEM PA3BHTHH M COBEPINEH-
CTBOBAHHM.



KPATKWE CBEJEHHA LA -& B A
0 F’MAPOrEOXHMHYECKHX METOQAX Vi
MNOUCKOB NOJIE3HbIX HCKOMAEMbIX

§ 1. OBbwHe nonoXeHuA

B ofmem xoMmiexce reoJoropazBefloTHHX paGoT FHIPOTE0XUMHYCCKUC
METOJEl IPHMEHAKTCA IpH MOMCKAX PYAHLIX H HEDPYIHHX MECTOPO:RISHMIT,
MUHEPAXBHEIX 1 NPOMEIUIEHHEIX BOJ, HePTAHBX M TA30BHX MECTOPOKISHMIA,
OTIUYAACH OT APYIUX METO/[0B HOMCKOB CBOEH HOTEHIWAJIBHON 1UIyOMHHOCTBIO,

I'maporeoxuMmueckuii MeTo) B PamHOHAILHOM KOMIUIEKCE C IeoJIorHde-
CREMH, TeO(QU3NIeCKNMHA ¥ Te0XHMUYCCKUMU METOJAMH IOHCKOB IOJIe3HBIX
HCKOTIAeMBIX MOKeT IPHMeHSTHCHA B DPA3INYHHEX (PH3HRO-reorpapuieckmx
YVCIOBHAX M TEONOTOCTPYKTYDPHEIX HpOBUHIHAX.

Hexroropee TpyjHOCTH BOBHAKAKT B APHIHHEX O0XacTAX M B 00JaCTAX
PasBUTHI MHOUOJETHEH Mep3ToTHI.

B srmx yemoBmax ojiHOBpeMeHHO ¢ 0lpo0OBAHHEM UMEIOMUXCA HOBEPX-
HOCTHHIX 1 TIOJ2eMHEIX BOJ [eleco00pasHo OPHMEHATH BOHEIE M CIa00KMCIOT-
HBIE BEITHMKN U3 DHIXJbIX OTIOREHIH W Mep3IHX IOPOJ, a Tark:Ke oT0HpaTh
npoOH JbJa U3 HaXe[ell ¢ HoCIe YoM aHATH30M aJIHKBOTHON JacTH B TaXoil
sogst [Jomyxanmosa, 1958; Mumiep u ap., 1959; Boposuikuii, Heuaes, 1962].

IIpn rHpporeoXUMAUYecKHX MOMCKAX OCHOBHEIM OOBEKTOM HCCIER0BaHWMI
ABIAIOTCH NOA3eMHBbIe W HOBEPXHOCTHHE BOIE, CHCTeMATIIeCKOe ompohoBaHme
KOTOPHIX DO3BOJIAET OROHTYPUTD Ha MOMCKOBOM MI0MATH AHOMATbHEE YIACTKH
(BogHEIE OpEOJE pacceamusa), XapakTepUayImuecs O0O0BYHO TOBHINTeHHBIM
COTEP/KAHNEM B HUX HEKOTOPHIX HTEMEHTOB WM OIPEIeJeHHOTO KOMIICKCA
HX 10 CPaBHeHMI0 ¢ (OHOBEIM CONEp/KAHHEM 3HTHX DIEMEeHTOB ¥,

Cseenrms 0 1eo0X0UMOM KOMHYECTBE TOUEK 0OTGOpa BOTHHX Npod s
Pas3IMYHLIX MacmTa0OB CHEMKH, METOJHKe W OKAIAEMEIX Pe3yJIbTaTax THAPO-
re0XHMHYeCKUX HOMCKOB npusojpsatca B rtabma. VI-1.

I'mpporeoxmMmyeckiie DOMCKU MECTOPOIGHWA IOJE3HEIX MCKOIAEMBIX
O0OBIYHO IOJ[PA3AENAIOTCA Ha CIeMYIINHe 3TAIL: MOAr0TOBUTEIbHEIH, HOXeBOH,
KaMepaJbHbIlL.

Hoarorosnrennsnpni aran. Ha srom sranme mneobxomumo codpars Hogpoomse
CBeJIeHHA O TEOJOTHN H THIPOTEOJOrHH, METAINIOreHHN W FeOXNMHH, FeoMOop-
oa0oTHE, THAPOJOTHN H KJINMATe TEPPHTOPHM, HA KOTOPOH HPOEKTHPYIOTCHA
I‘ml,poreoxmnmecﬂne IDOMCKH.

IIpwm oToM TIHATEIBHO COOMPATOTCA JJANHBIC 0 MUHEPAIOTAIeCKOM H X IMUIe-
CKOM COCTaBe PYAHBIX Tell, PasBe[biBaeMBIX YIM HAXOMAIIEXCH B DRCILT Y aTa (i

* Bogaele aHOMAJNUH OOBMHO IOXPAasie/IA0T HA AHOMAJHN, BOSHHKABIIME 3a CYeT
[IPUPOAHEIX ABIEHWI, B TOM WHCIe IO, BAMAHHEM DYJIHBIX MECTOPOKIeHU, U aHOMAlnu,
o0pasoBaHHLie 3a CUeT AeATEJLHOCTH HeJdOBeKa (CTOYHBI® BOJLL, JHIM 3aBOROB W (adpux
uT. 1.). llog ¢oHOM NOHEMAIOTCS TAKHME COfEp:RaHuA SJeMeHTOB B IPHPOJHOIM BOJie, KOTOPHIe
XapaxTepnayiorT Goabiueil YacTh0 PermOHANLHOE paccesHue.
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Tabauya Vi-1

Obue cpeficHnA 0 MeToUEe PHAPOTCOXHMHICCKIX MOHCKOB DYARBIX MecTopomaenmii (¢ yuétom pexomenmpammit A. A. Bpogekoro)

PeromenpgyeMoe
Macmra6
TeoJoro- Lt O6mue faHHEe 0 METONUEKe
eyl oﬁapgan(inzﬂ;( 1npob THAPOTCOXMMUOCKUX TOHCKOD PeromenjiyeMule BHjIE aHAJII30B OsxupaeMble pesyJapTaTh
Dagox (OpHEHTHPOBOYHO)
1:1000000— 0,02—0,05 Herounmkn mofseMunx Boji u 1mo- | Iloambiii CUeKTPOXMMEYECKTIT aHa- | VCTAHOBIEHNE PETMOHATBHOIO Pac-
1 : 500 000 BEDXHOCTHEIE BOJOTOKM M BOXO-| JA3 1 o0mumil XUMHYECKWIt aHa- CeARHA ¢ THAPOXMMHYECKON Xa-
eMbl  ompobywTess  BHIGOpPOUHO | Jau3 Bougsl. OIpeneNeHme pIeK- PAKTePHCTHKOII HEKOTOPHIX TI'eo-
C y9eTOM TIeoJIOTHYeCKNX ofpa-| TPUYECKOrO CONPOTHBJIGHMA It JOTHIECKAX 0DpABOBAHUE 1 TeK-
B0BAHMI, KOHTAKTOB I TERTOHM-| CYMME MeTaJIOB TONHYECKUX  30H.,  Boygesenue
HeCKNX HapymeHui 0pPe0JIOB paccesHis IepBOTO 1i0-
pAjlka, OTpaKalliX TI'HIporeo-
XUMHIEeCKHEe 0C00EHHOCTH pPYyJlo-
HOCHEIX TIPOBHHIYMIT
1 : 200 000 — 0,09—0,5 Onpobyrores meTournky noaemunix | CoRpales e CHeKTpOXuMHIeckHii | Drigesenne opeoldor  paccesuus
1 : 100 000 BOJl, PyYbM H PEKH BTOPOro, AHANM3 BOJEL Ha THIOMOPQHEI BTOPOr0 HOPAJKA, OTparKaiiinx
TpeThero m §ojee MENKOro Mo-| KOMILIEKC 9JIeMenToB. XHMAYe- THAPOTEOXHMHICCKIE  0CODeHHO-
PHIKOB CKMIl aHaJIU3 BOJH HA BIEMEHTH- CTII  PYAOHOCHHX  INIOTIajei
HHANKaTOpEl. BrGopogmo-oGmmit B Ipegesax permoHOB MM py/10-
XHMUYeCKUll aHanm3 BOjIE HOCHEKIX IIPOBHHIIHIL
1: 50 000— 0736 Onpobyercs  GonnmmacTBO  Bojo~ | XMMHYecKHi aHANN3 DOMH Ha die- | Bhyjedemie Ope0JI0B  pacceAnmH
1: 25000 nyHrtoB. CrmennainHoe onpodo- MeHTH-HHJHKaTopbl. Bribopodno- MeCTO PO/ IeHHI . Boamomno
BadHHME  IOHCKOBO-PasBeNOYHEX | CHOKTPOXHMHYECKHII amaJaH3 Bo- yCTaHOBJIEHHE OpPeoJIoB pacces-
ropeeix BEpaboTok. Ilpomsmog-| mmr HUA DYAHHX TeJl
CTBO BOJAHEIX W KHCJIOTHBIX BH-
THMEK TBepAnx npod. Opranm-
3anMA PeRAMABX HaGII0eHIi
1:10000 u | 3apment or cern 1po- [ Cmrownoe onpoboBanie BOZONYHK- | X AMHYECKUA aHaJH3 BOJE Ha die- | Buanicmue OPE0JIOB  pACCesiHITH
RpyIHee XOAUMHIX  BHPaGo- | TOB I rOpHLX BHPAGOTOK. Pe-| MENTH-HHINKATOPbE PYIHLIX Tell
TOK, BCKPEIBAIOIIHX MIMHEIE Hadmogenns

IOABeMHEBIe BOJIBL




MeCTOPO/IeHNI, PACHOJOKeHHEIX B Opefesax NOICKOB WJIH COIPEIeIb—
HOM mimomanm. llayuaorcs cBefeHHS O XUMHYCCKOM COCTABE NePBHYHBIX
M BTOPHMYHBIX OPEOJIOB PACCEAHMA ITHUX MECTOPOIKICHHI, a TaKyKe O XIMHIe-
CKOM €OCTaBe MOJ3eMHBEIX H IOBEPXHOCTHRIX BOJI, B TOM 9YHCJE WM PYAHBIX BOJ.
JdToT MarepuaJ HeoOXONHM JLIA IpeBapHTeILHOr0 YCTAHOBICHHS BO3MOKHBIX
9IIEMEHTOB-UIJUKATOPOB B B JAaJbHEHIeM CIY:KUT OCHOBOI JIIA OpPraHM3aInn
noJeBoil XmMmUeckoil maGopaTopum.

Ocoboe BHEMaHHE yjeqseTcs TaHHHM O 30He OKHCACHHA PYMAHBIX MECTO-
POsKIeHNiI, XAMIYeCKOll AKTABHOCTH IeoJoTHIeCKHX 00pazoBaHWil M, B TacT-
HOCTH, DYZOBMEIMAIOMUX NOPOJ. ¥cTaHABIMBAWTCHA 00JTacTH INHTAHHA,
QUPKYIAINE 1 Pa3PY3KH MOJ3eMHEIX BOJI, TATCOTHIPOTE0I0THH MOMCKOBOI Tep-
PUTOPHA M OCHOBHEIE IapaMeTpPH BOJOHOCHBIX IOPH30HTOB (MHHEDATBHEBIH It
XHMHYCCKHIT 0CTaB BOJTOBMEIIAOIIAX MOPOJ, HETPOIOTHICCKHE U JTHTOI0THIC-
cKHe 0cOOeHHOCTH 9THX NOPOJ, Ty0HHA 3ajIeraHus, MOIHOCTD, HAIPaBIeHHE
W CROPOCTh ABM;KEHHA IOJBEMHBIX BOJ).

Ha ocHoBe m3yweHmsa mnurepaTypHOr0 MaTepHaja COCTABISETCS CXeMa
(mmm Kapra) TeppPUTOPHM HOMCKOB ¢ HAHECEHHeM M3BECTHHIX WCTOYHIKOB
NOJ3eMHBIX BOM, KOJOALEB, CKBajkuH, HIypQoB, INTOJMEH M T. O., a Tak:Ke
MOBEPXHOCTHEIX BOJOTOKOB M BOJ0eMOB, 00d0T M 3a00JI09eHHEIX MecT.

CoOpaHBBIT MaTepPHAT UCHONB3YETCHA IPH COCTABICHHH HPOEKTA M CMETH
THAPOXMMUYECKAX HCCIETOBAHMII.

PeaxrmBsl, MaTepmaasl W XmMmuecKas Tocyla O00OCHOBHIBAIOTCA METOMH-
KOl aHaldHM30B HA BHOpaHHBE NPOEKTOM HJIeMeHTH-MHINKATODH.

Ionennie neeaeqoBanNA B 3aBHCHMOCTH OT KINMATHYECKOTO HOfca IIpO-
BOJIATCA B PA3NNYHBIe CE30HH roja. Tax, HampuMmep, B paioHAX, XapaKTepu-
BYIOIMXCA I'YMHIHBIM KINMATOM, IOJIEBEE THIPOTEOXHMUYECKWe MHCCIIeq0Ba-
HHAA ClIefyeT IPOBOJATE B cYXOil MepHOJ rofa, KOTAa PYIbH H PeKH IHTAITCHA
OperMyImecTBeHHO 33 cYeT IOA3eMHOT0 CTOKA, & MCTOYHHKH IOJ3eMHBEIX BOJ,
B TOM 4YHCJIe H I'PDYHTOBEIX BOJI, He Iperpam@amoT CBOEro cymecTBOBaHHAA.

B paiionax ¢ apmmgmeiM wiamMaTtoM onpoGoBaHmE MCTOUHHKOB BO3MOMKHO
B IePHOJ, BHICOKOTO CTOAHHA IPYHTOBHIX BOM, KOTODHIE OOBYHO HacTylaer
nocie ocagkoB. B ofmacrax MHOromderHeil MepsJOTEL HIPOT0XUMUYECKHE
NOMCKM BOSMOJKHEL M B 3UMHEe BPEMsA, KOIJa BEIXOJH IOA3eMHHIX BOJ 9eTKO
QHKCHpYOTCA HAJIeLAMMH.

Haa onpemenenns XUMHYeCKUX 2JIeMEHTOB B Boje MOIB3YIOTCHA CIEy-
jomumMu npueMmamu. IlpoGa Bomsl B Heo6xognMoM 0OBeMe oTOHpaercs U3 BOJO-
OYHKTA H TPAHCHOPTHPYETCA B MOJEBYI WIM CTAHOHAPHYH 1a00paTopuio;
OPOM3BOAUTCHA KOHIEHTPAIMA BOMHLIX Tpod Yy BOJMONYHKTOB ¢ HOCIeAyIOMmeil
TPAHCHOPTHPOBKOM KOHINEHTPATOB B CHEKTPaJbHYIO 1a00paTopmi; amalius
BOJBl HA OJEMEHTH-UHIHKATOPH TPOM3BOANWTCA HEIOCPEJCTBeHHO ¥ BOJO-
IYHKTA.

Ilpr rupgporeoxmMmuecKEX IOMCKaxX ONpOOOBAHUIO MOABEPraOTCHA CJEAY-
IOIIHe BOMOIMYHKTH: 1) MCTOYHMKH H MOYa;KHHEL, 2) KOJOAUL H OypoBEE CKBa-
RUHBL; 3) TopHBle BhPaGoTKH (IIypdH, KaHABH, IITOJbHU, IITPEKH U T. IL);
4) pyYb: M PeKN B OCHOBHOM BTOPOIO, TPeThero u 0ojee MEJIKOro MOPAAKOB;
D) mpyAel 1 ozepa; 6) 3afoxogeHHOCTH I GOIOTA.

Hemounuku u  mouaxcumns, VeTodnmki TOA3eMHBIX BojJ ompolyorcs
B IepBy0 odepenb. Boma orfupaercsa HemOCPeACTBEHHO Y BHRIXO/A HCTOYHHKA
ambo B cocyn (OYyTHUIKA, MOXMATHIEHOBHI Memiouex, 0amka ®m T. I.), aub0
COCY/ 3aMOJHAETCA NP TIOMOIMH CTeRJIAHHOI, 5MAJIHPOBAHHON M TMOIHITH-
JeHOBOM mocyAu. Eciam HCTOYHHK IDpOABNsAeTCA B BHIE MOYajKHH, TO B 9TOM
caydae MPOXOAAT 3akomymiky (oGeramo ray6mmoii 0,6—1,2 a) m 1mpody or-
fupaoT TMOCTe YCTAHOBICHHs YpOBHA M mpospavsoctm Bojel. Ilpum orGope
BOJIHOI IPOGH M3 HCTOYHHKOB, 3aKOMYINEK, KOMOJIEeB IWIN APYTrHX BOJONYHK-
TOB TIIATEIBHO CJENAT 3a TeM, 4ro0sl mpofa we sarpasHanach. OUHT IHOKa-
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3BIBaeT, 4T0 0OesMeTaipHas BOJA, HAJMTAd B ONMHKOBAHHEIL BOZ00THOpPHHK
cucremnl CumMoHOBa, uepes 3—5 muH mokasmBaer cymmy MeramzoB 1000 mrz/a
u Ooxee.

Koaodyw u creascunv. Ileper ompoGoBaHHEM N3 CKBas/KMH ¥ KOJOJLEB
JMPOU3BOAAT OTKAUKY 0 MOJHOTO OCBeTIeHNs Bogbl. OTKaYKa BOIBL MOKET OBITH
IpoNM3BeeHa IPH MOMOINH HACOCA MWIH TapTaHHA (BEAPOM, :KEJOHKOH ¥ T. m.).

OcofEle TPYAHOCTH BOZHHKAKWT IpH 0T60Ope IPo6 W3 CKBAKEH, KOTOPHe
NPOMBIBAIOT TJAMHHCTHIM pacrBopom. Mmeromumiicst (axTndecknii marepman
NOKA3bIBACT, YTO TNIHHHCTHIE YACTHIB COPOUPYIOT DPYAHEE DIEMEHTH H 3aKpHi-
BAIOT TPEIMHBl IOPOJ, NCKaykasg TeM CaMEIM pEe3yIbTaTH HCCJIETOBAMMIA,
B rarux cayuasx orGop mpo® ciaefyer IpOM3BOAUTE II0 OKOHYAHHH OypeHHA
CKBajyKHH, IOCJIe TOTO KaK YCTAHOBHTCH €CTECTBEHHHIl peskuM BOAH B Heil.
EcrecTpenHbIll peKiMM BOAE B CKBAKIHE YCTAHABIMBACTCHA JHOG0 MOCHe IJIH-
“TeNHLHOH 0CTAHOBKH OYpeHHs, Ju00 mocie OTKAYKM BONH H3 CKBAYKUHEL OIBT
BHTPa mnoxassiBaer, 4ro orGop HpoGB BOAH cleAyeT HPOHSBOTUTHL HA 7T
1 15 nenp mocie okoHYaHHA OypeHHsA, TAK KaK HMEHHO B 3TO BPeMs B BOJAX
NOABIAIOTCA CTA0MAbHBIE MAKCHMYMEL COJED/KAaHHA PYAHHX HIEMEHTOB.

Or6op mpol M3 MOMCKOBEIX M PAasBeJOYHBIX CKBAKHH OCYIMECTBIAETCSH
npoboordopankamu. OfHAKO OHE HeZOCTATOYHO HPUTOHEL LA THAPOre0X IMI-
YeCKHX MOUCKOB, TAK KaK TPeOyIloT, BO-IePBEIX, OCTAHOBKE GYpPeHHsA, a BO-BTO-
PBIX, MX JleTajid, H3TOTOBIEHHEE H3 IIBETHOI0 METallIa, H3MEeHAT XAMIIeCKHTil
€cocTaB 0TOOpaHHOH IPOOHL. ,

Ilpu ommcaHuM BOJONMYHKTOB CJIEAyeT OTMETHTH CIOCO0 DKCILIYaTAIINH
KOJOANA M CKBAJKUHBL, 10 BO3MOJKHOCTH COCTABHTH THAPOTE0JOTHIeCKMi
paspes, OIPeNeqnTh KOHCTPYKI[HI0 CKBAKHUHE H KOJOJIA, BESACHUTH TeXHOIO-
TUI0 HX IPOXOJAKH H PE/KHUM BOJOHOCHOTO TOPH30HTA.

T'opniie eéwpabomru. llosepxmHocTHEIE ropmble BEHpaboTEEM — mypdH,
KaHaBH U T. 1. 0UpoOyloTes ¢ cofIofeHneM 0CHOBHEIX YCJI0BHIl N0 0IpoGoBa-
HHI0 HCTOYHUKOB u Kodonmes. [Ipesxme Bcero meoGxogmmo yGemmrbes, wTo
BOJla B TOpPHOH BHPaOOTKe ABIAETCA MHOI3EMHOIL,

B nojsemumX ropHEX BHpafoTKax (WMTOIBHAX, KBepHLIarax, IITperax
#u T. 1) Ipo6a oT0upaercsa B NEePBYIO OYepeih W3 Kalleska B KPOBJIE MM CTEH-
kax. Ilymxrar or6opa npo6 HaHoCATCA HA MOrOPH3OHTANLHBE INIAHEL HCCIELy-
eMOil IIAXTH MIM PYAHUKA; HOTOPHBOHTAIBHBE IUIAHBL JOJRHEL COAEPIKATDH
CBeJIGHHA O PYJHEIX TeJaX, HX NePBHYHHIX OPEOJaX PACCeAHMS, BO3MOIKHBIX
OyTAX JBH/KEHHA IOJ3EMHBIX BOJ W HeTporpauuecKHX M JHTOJOTAIECKIX
:0CO0CHHOCTAX PYAOBMEMAIIMX HOPOJI. %

Pyuwu u peru. OmpoGoBaHMIO MOAIeAT HeGOMBIIHe PYYbH W IPUTOKHA
PeK BTOPOro, Tperpero m 0ojiee MeJKOTO HMOPAIKOB ¢ PACXOAOM OOBIMHO He
opeBemawmuM 1,5 m?/ cer.

Hpymnuse pexu ompobyiorcs mo 0YeHb penkoil ceTke m mX JAHHHE yau-
THBAIOTCA IPH ONPOGOBAHHE DPErHOHANEHOTO DPACCEAHHA IUIH ODEOTOB pAc-
ceAHMs mepBoro mopspxa. Ha Menxmx pekax paccroammsa Mesxay TOYKaMm
0T160pa BOJHHIX OPO0 JHMATHPYIOTCA MACIITAGOM MOMCKOBO-CHEMOTHEIX pabor.
Tax, mampumMep, guia momckos macmrada 1 : 1000 000 — 1 : 500 000 »ro
paccroanme Mo;keT pmocTurarh S8—12 rka, mgma wmacmrada 1 : 200 000 —
1: 100 000 paccrosmme Me;KAY IyHKTaMH 0T6OPA B CpeIHeM pasuO 1,0—1.5 kM
n pra macmraba 1 : 50 000 — 1 : 25 000 cpegmee paccrosmme MesKLy OyHKTAME
ordopa mpo6 ymembmaercsa o 200 a.

lpn peranmsamum paccrosHme Me;RAy HYHKTAME ONPOGOBAHHA MOKET
Aocrurath 25—50 x. Boma B Bomoroke orbupaercsa B 0,3—0,4 a ot Gepera,
IpH 9TOM HEOOXOAHMO CiIefuTh, uTOOB Boja B mpobe GHua HpospadHas.

HIpyou, osepa u dpyeue sodoems. Bogusie npoGr B mepByo ouepens 0TGH-
paioTes M3 HeGONBIINX BOJOECMOB, NHTAHHE KOTOPHX IPOHCXOTHT 34 CUET MOJ-
seMusix Bog. O1Gop npomssoguTes GIm3 BHIX0Ja HeTounnKa. Ecam copepxanme
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PYAHHX 2IeMEHTOB ¢ IIyOmHOH m3MeHAeTCHA, TO 0T00p HPOO HPOHSBOJMICH
no mpopmIAM ¢ pPasauYHEKIX IrayouH. [l1A XapaKTepHCTHKH DPermoHajbHOTO-
paccesnus HIeMEeHTOB IPOM3BOAAT 0TGOP eIMHUYHBIX BOJHEIX Hpo0 M3 KpyH-
HBIX 03ep.

Saboaouennocmu u 6Goaomae. Bonora, Kaxk H3BecTHO, MOJAPasIeIAOTCA
Ha Hu3MHHbE (IWIOCKHE), BepXoBhie (BO3BHIIICHHBE) H HePeXOopHLe (IpoMe;Ky-
rounstit aram). Jlaa THAPOreoXUMHYECKHX IIOHCKOB 00NbINOH HHTEpeC Hpef-
CTABIAIT HHU3NHHEE 00J0Ta, 0COOEHHO HX pPa3HOBHIHOCTH — KI0YEBHE
§oJI0Ta, KOTOPHe Pa3BMBAIOTCH Ha yuacTKaX BHIXOMa NojseMHEX Bomi. bBomora
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Puc. VI-1. T'mgporeoxnMudeckuii TPOPHIb Tepes yIacTOK CYIAb(HTHOIO PYAONPOABICHHA,.
PACIONOKEeHHOTO B apUIHOM KianMmare.

1 — TPaHOTHODPHT-NOPHUPE BEpXHero KapfoHa; '2 — IPaHOIUODHATEL CPeIHero kapOoHa; 8 — aJNACKHTEY

CHNIypa — HIDKHEr0 JIeBOHA; 4 — TEKTOHMYeckMe HapyIIeHWA; § — OKBapleBaHMe, CePHOINTA3AnNA,

JIAMOHATH3AMMA HOPOI;, 6 — YJaCTOK CYABQHIHOrO PYAONPOABJNEHHA; 7 — COfep:kaHde MeIu B BOIAX.

§ — TO e MoumbueHa; 9§ — TO sKe MHUHKA; 10 — 'moﬁ;ﬁe cepefpa; nuppama o603HaUeHsHl HOMePa BOJHOIK
npoOH.

B 3a060J0YEHHOCTH, CBA3AHHKIE ¢ HOJA3eMHBIME BOJAMH, ONPOOYIOTCA B HEPBYIO
ouepesb. B BaBHCHMOCTH OT pesyIbTaTOB AHAJINZA OJHHOYHHIX HPOO KOImIe-
CTBO TOYEK MOKeT YBEIHYHTHCH B HANPABIEHHH MpPeJN0JaraeMoro BHIX0NA
momzeMunx Boj. V3 GoioT APYTMX THIOB OTOHPAIOTCA eJWHIIHEE NPOOHL.
[Ipn B3aTHm Tpob OJHOBPEMEHHO pPEKOMEH/yeTcs HPOm3BOANTH 0TGOP
AMNHCTO-TAMHMCTEIX OTI0KeHM MM TaK HasHBaeMBIX JOHHHX ocankoB. Cpas-
HATENBHAS XAapPAKTEePHCTHKA COJEep/KAaHHH DYAHBIX 9IEMEHTOB B BOJHBIX
npoGax H JIOHHEIX OCAjKax dacTo /aeT HAM JIOMOJHATETBHO BajKHEIE
CBEJIeHNHs, 00TerJaloniie 3ajady WHTEPIPeTaInu BOJHBIX AHOMAJIIL.
Kamepaabupie padorsl HeoOXoguMbl 15t 06pafoTKH, aHAAM3a M BBIABIE-
HUS 33aKOHOMEDHOCTeH TOTyYaeMbIX MATepPHAJ0B MHOJEBHX WCCAe[0BaAHMH.
O6paborka paxTHIecKoro MaTepHaja HAYMHAETCHA €Me BO BpeMA IOIEBBIX
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pabor. llosromy xkamepampEBIe PaGOTHI MOKHO TOADPAZACTUTH HA IIPeLBapH-
TeIbHYI0 00paboTKY pesyIbTATOB MOJEBHX HCCINOBAHUII W OKOHYATOIBHYIO.

' s
§ §§é§’ 8 . Codepmcarue, mre/n
S |S83§ €
s |ESSR
® |S§S57| § @ 20 30 40 5060 70 8090 100
-‘-?:.'-6.(;
ada ‘0-0;70(') "a,. @
(=] o
& Pt
f:—.—:,' B

] L 55

s

AP E A - K N
F_—_—|7 x—x &

—]g

Puc. VI-2. I'padux uaMeHeHUA COACPIKAHNA MHKDODIEMEHTOB B ITOJ3EMHOIT BOJle IOHCKOBO-
Pa3BegoYHOl CKBAsRHUILI, BCKPHIBIIEH DYyIHOE Temo.
1 — MOYBEHHBIH caoif; 2 — JeloBHANbHBIE 00pa30BaHUA, § — TPaHOAROPHUT-IIOPOHPH; 4 — cynbdhrIHAA

PyAa; & — 30Ha pacnpOCTPaHEHWA TPYHTOBO-TPENMHHLIX BON; 6 — CONEDMKaHue MelH; 7 — TO 3xe IMUHKA'
8 — To e MonuGleHa; § — TO xe cepedpa.

HaMepaﬂhHme paGOTH B OCHOBHOM CBOJATCA K UHTEpPIIPETAIHMH BEIABJICH-
HBIX BOJHBEIX aHOMAJHI M HATHCAHWIO IOJIEBOTO H OROHYATEJbHOT'O OTYETOB.

Orwer wmaIOCTPHpYETCA Ppasamu-
HEIM# TrpadmEKaMu, THIPOTEOXHMHTe-
CKHMH KapraMpm ¥ IJIaHAMHA, Hrpa-
HMEMEA BaKHEYI0 POJIb IPH HHTEPHpe-
Tamud BOAHHX amomaxmii. Husxke
HPUBOJHTCA UX KPATKOe ONHCAHHE.
I'paguru. Haa maraspgaoro mao-
OpajkeHNs1 PA3IWYHBIX 3aBHCUMOCTEI
U 3aKOHOMEPHOCTe! IPH MUTPAIHE MU-
KPODIEMEHTOB B MOBEPXHOCTHEIX ¥ HOJI-
3eMHBIX BOJAaX CTPOAT PasHOoOpasHbe
rpaQHKH: a) H3MEHEHUSA COJEpIKAHMIA
PYOHEIX 3JIEMEHTOB B BOJaX B 3aBHCH-
MOCTH OT riay0MHB HJIN OT PACCTOAHIA
Me;Kly ~OyHKTaMHE  orbopa  1pob
(pme. VI-1; 2); 6) usmenenns KoHmeHTpa-
I MAKPOYJIeMEHTOB B 3aBUCHMOCTH OT
pH, Ca, Mg, SO,, Cl, HCO,, Eh u 06meit

Cu,Pb,Zn, Mxe/n
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Puc. VI-3. 3aBHCHMOCTD CoOfep:RaHmii MH-

KpoaaeMenToB oT pH BopmL.

1 — Menp; 2 — CBHHeN; 3 — LUHK.

MUHEPAIH3aIul WIH JeKTPHIeCKOro cOIpoTHBIeHUA Bomel p (pme. VI-3; 4);

B) BapHalHOHHBIE KpPHUBHIE COAePHAHHA MHKDPODJIEMEHTOB B
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c;, Mo, 2, MKe/n
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Puc. VI-4. 3aBHCHMMOCTB COAEPHKAHMUM MHKDO3JIEMEHTOB OT CO-
JepaHmii  KaJbuii-MOHA B TPYHTOBO-TPENMHHEIX BOJAX AJ-
MaJIbKa.

1 — MoamubfeH;

2 — Mepnb;

3 — OHHK
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Ppue. VI-5. BapmanmoHHHEE KDHBEE COfep:AKaHIA MHKPO-
HIEMEHTOB B INIACTO-TIMHWCTRIX OTIOKEHWNAX I'HJPOCETH
B KpaeBoii 30He PyccKoil miraTdOpMEL.

1 — csuHern; 2

— IHHEK; 3

— MeJlb;

4 — ranauii,



SOJ[OHOCHEIX TODH3OHTAX W IIHCTO-TITHHMCTHIX OTIOKEHHAX THIPOCETH
{puc. VI-5); r) rpadur-rsagpar [Tomcraxuu, 1937; Bponcxmit, 1953], packpsi-
BAIOMUIL B3AMMOCBA3L MAKDOKOMIOHCHTOB I MHKPOKOMIIOHCHTOB, & TAKME IIO-
3BOJIAIOINI CHCTEMATH3HPOBATEL GOJABINOE KOIHIECTBO XHMUICCKIX AHATNZOR,
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Puc. VI-6. TugporeoxmMmyeckas Kapra I'pexoBCKOTO yYacTka 3HPAHOBCKOTO paiiona

(Ynomor u mp., 1962).

4 — TAMHACTHIC CHIAHIBI; 2 — IeCYaHHUKHM; 3 — KBapOEeBHE anLOHTOPUDPH; 4 — HOPOHEPOUARL; § — TY(EL
U TY(OCHAHIE; 6 — MOPHUPHTE; 7 — KBAPIEBO-CEPHIATORNE H XJIOPUTOBEIE CIIAHIBI, & — PYAHBIE Tesa;
9 — TOYKHM ¢ Me[IHHIM OpYJeHeHWeM; 10 — TOYKH ¢ IOJIAMeTAIIMYeCKIM OpyAeHenwem; 11—13 — copep-
-#HAHHe CYMMBI TAKEJIBIX MeTaJuIOB B BOIAX MO OHTH3OHY: 11 — 0,1 m2/a K Gomee, 12 — 0,1 —0,01 Mmela,
13 — 0,01 m2/a 71 MeHee; 14 —]6 — HaaduHe METAJIJIOB B BOIAX 110 NAHHBEIM CIIEKTPaJIbHOrO AHAJIM3A BOMI-
HBIX KOHOEHTPATOB; 14 — Meflb, 15 — IMHK, 16 — CBHHEH; 17 —19 — CONCD/KAHNE MeTAIIOR B BOJAX IO
AAHHEBIM COCKTPAJILHOIO aHaJM3a BOJMHBIX KOHIEHTPAToB: 17 — 0,1 M2/t M Gonee, 18 — 0,1 —0,01 wme/a,
19 — 0,01 me/a 1 MeHee; 20 —23 — THOBI IPHPOTHBIX BOI 110 OTHOIIECHHI0 K 30HaM MHHepanwsamuii: 20 —

BOIBI NOJMMETAINIMYECKO 30HR MHHEDAJVM3alud, 21 — BOIHl MeJHON 3OHKI MHUHepalnsanui, 22 — BOIE
HOTOKA PacCeAHHMA, 23 — BOAB BHE IIOTOKA pacceAHMA (BOOB! (OHa paifoHa).

Kapmw. B Hacroamee Bpems eme me paspaboTaHa ejUHAA MeTOmKa
cocTaBieHus rujporeoxuMmudeckux kKapr. Ilocrpoemme kaprei zasmenr or
Macmraba rugpoxmMmueckoii cpeMrn. Ha rugporeoxmmmueckme KapTH

7 3axas 1255. 97



PasIMUHEIX MaciTaGoB HEOOXOJHMO HAHOCHTH cTpaTurpaduio u JIMTOAOTO-
HeTPOIOrHIecKUe 0COOEHHOCTH TOPHAIX HOPOJ, CAATAIOMX TePPHTOPILIO H3yTa-
emoro paitoma, a Taiske GarTHYECKUI MaTepHal, NOJIY9eHHBL B pesynabrare
MOJTeBHX WcclefoBaHMil. B 3aBHCHMOCTH OT HOJYYeHHBIX DE3YIbTATOB Ha-
HOCATCS JAAHHHEE, PACKPHIBAIOMINE 3aKOHOMEPHOCTH MUTpAIiil MAKPO3TEMEH-
tos. Ha Kapre ssejaTelbHO OTPa3UTh XHMHYECKHe THUIBI MOJ3EMHBIX BOJ,
BHIABICHHEE COTEP/RAHUA PYAHBIX OJICMEHTOB H [PYTHX HHIHRATOPOB MECTO-
pOsKEHMIl TOTe3HEIX MCKONAEMBIX, KOHTYPH BOJHBIX OPEOJOB DPACCESHIA
I BOJHHX AHOMAJHil, HEe CBA3AHHEIX ¢ PY[HOH BaIeXKBIO. K wapre mpuma-
raeTcs CIHCOK BCeX BEIABIGHHBIX aHOMAIWMil M MX KpaTkad XapaRTepHCTIIRA
(MecToHAXOKAeHNE, O0HADY/KEHHBIE MHKPODIEMEHTE, HX KOHICHTpANHuA B
mpejiesax aHOMAJMil, HaTypaabHbil GOH, KIapKH KOHINEHTpallun H JpyTriue,
puc. VI-6).

M aane. Mpn xpymroMacmTaGHBIX padoTax COCTABIAT THAPOTEOXHMI-
qecKme IIAHH OTIENLHEX 00BEKTOB MM JIOKAJBHHIX YYacTHROB, XaparTepu-
3yIOMUX BOJAHEIE OPEOJBI PACCEAHUA. Oco0biit WHTEPEC BHIB3BIBAIOT ILTAHBI
YYACTKOB IPOM3BOJICTBA KpyIHOMAacITAGHBIX PABBENOTHBIX pabor. Ha rtarwne
[JIAHEI, KPOME JIUTOJOTO-TETPONOTHIeCKAX 0cobeHHOCTel TOPHBIX HOPOI,
reOXIMEYECKOH U MeTAJIOTeHHmYecKol 00CTaHOBKM, HAHOCATCS THAPOIZ0-
CHICH WIH THIPOM3OINbE3hl M3YYeHHBIX BOJOHOCHBIX TOPU3OHTOB, BEJMTIHEL
a(hpeKTHBHOIl MOMHOCTH M CKOPOCTH uapTpanuE TMOJ3eMHHX BOJ, KO3pQu-
muents  Au(Py3HOHHO-QHIBTPALMOHHOTO0 PACIPENENIEHIA MUKPOAIEMEHTOR,
HAUGOABIINe KOHIEHTPAINN MHKPOJIEeMEHTOB B IIpefeax MEeCTOPORIEHMIL
i AHOMAJBHEE KOHI[EHTpPAIMI PYAHBIX BJeMEeHTOB B Pa3iHYHBIX BOXONYHKTAX.

§ 2. Buifop mMeTonMK W TpeGoBaHHA
K NPOU3BOACTBY XHMHYECKHX
H XMMHKO-CNEKTpPanbHbiX aHanH30B

OroGpaHnse BOJHLE TPOGH U3 PAasIHIHEIX BOAOIYHKTOB IOABEPIaIOTCA
XUMHAYECKOMY H XHMHKO-CHEKTDAILHOMY aHaTH3aM. B pesyarrare BeIAB-
JAIOTCH DIEMEHTH-MHANKATOPH, CHY/RAILHe NOMCROBHMH KPHUTEPHAMHE 1A
TOro N HMHOTO MeCTOPOKIeHHA IOJE3HBIX WCKOMACMBIX.

IIpAMBIME YKa3aTeIAMHA PYAHOT0 MECTOPOTKACHUA ABIAIOTCS aHOMaJbHELe
COJIepIKAHMA METAIIOB, ABIAIMUXCA HaCThIO PYMHBIX TEL. Tax, manpumep,
1A GONBIIMHCTBA MECTOPOKACHMII CBUHNA I IMHKA, 00BIYHO COMYTCTBYIOMINX
APYT APYrY, XapaKTepHO HATHIHe B PYAHBIX TeIaX cepefpa, MeH, MBIIILAKA,
BHCMYTAa, 30J10TA, CYDPBMHI, MoamGIeHa, 00Ba, KaAMHs, TAMINA, IepMaHHd
H TANIHA.

OcHOBHEE THIE 30JOTOHOCHBIX DY KPOMe 30J0Ta copepiKaTr — cepebpo,
Melb, UHK, CBHHeI, MBIIIbAK, CYPbMy, BICMYT, HpEIMil, DaLIafuii, IaTuey
# HexkoTOpHe Apyrue smementsl. IloaToMy HmpH rEAPOTrEOXMMHTECKIX MONCKAX
BHIGOD METOAMK AHAJIH30B H HX YYBCTBUTEABHOCTH JIOJZKHEI OCHOBBIBATHCH
Ha WBBECTHHIX ACCONMAIMAX PYAHHEIX DJIEMEHTOB, XapaKTepU3YIOMUX Onpe-
meJeHHEe THIBL PYAHBIX mectopoienmit. Ipn aToMm meoGXoAUMO yuUTHIBATE
M3MeHEHHS COCTABA PYIHBIX DJIEMEHTOB B 3aBHCHMOCTH OT METAITOTCHIICCRUX
ocoGeHHOCTeH PAasIUYHEIX PErHOHOB.

B raGa. VI-2 mpusopurca CpaBHATENBHAA XapAKTEPHCTHKA H3MEHEHILH
HauGojee PACIHPOCTPAHEHHBIX DPYAHHX BJIEMEHTOB DOMHMETAJIAUICCKIX PYA
B 3aBUCHMOCTH OT MeTaJUIOreHHH HEROTOPHX PErHOHOB.

Takum 006pasoM, B 3aBHCHMOCTH OT METALIOTCHHTCCKIX oco0eHHOCTEH
PEeTHOHOB MECTOPO/RISHHA N PY/ONPOABICHIA CBIHIA I IUHKA MOTYT XapaKTe-
PH30BATHCA ONpe/eleHHBIM KOMILIEKCOM ganfojee pacHpoCTPAHeHHBIX PY/HBIX
peMenToB. TeM caMBIM IMpelolpeieAeTcsA COCTAB MeTAJJIOB B BOJHBIX Opeo/iax
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Tabauya VI-2
CpaBHHTeIbHAA XAPAKTEPHCTHEA COCTABA DPYJAHHWIX DJAEMEHTOB HOJIHMETALIHYECKHX pya
B Opejielax pasinyHbIX PernoHOB

HamnGoJsiee pacupocTpanenunie
Permon Py/AHBIE DJIEMEHTHl IOJMMeTal- ABTOp
JHYECKUX PY.

Pynmamit Auraii Pb, Sn, Ag, Cu, Bi, Mo, As, Sb, | I'. H. Poccman (1957)
B.

a
Bocrognoe Pb, Zn, Ag, Sb, As, Sn, Cd B. B. IMonnrapmouxms n p.
3abaitkaane [1958]; C. II. Aabya m pgp.
(1962)
Jeronna Pb, Zn, Ag, As, Cu C. II. Aabyx m np., (1961)

HKapa-Masap Pb, Zn, Mo, Bi, Sh, As, Ag, Au, | ITmmeposa  II. M. (1957);
Ni, Sn M. A. Raumenxo, B. K. Cipsi-

aes (1963)

PACCeSHHA DPYAHBIX MECTODOMEICHUIl, BEIABJIAEGMBIX IPH I'e0JOTOTOMCKOBHIX
paborax.

Kpome ompesenensoro KoMIuiekca 3JeMEHTOB, BOJHBIE OPEOJH PY/IHEX
MecTo PO /leHHIl 0OLYHO NMEeIOT PAX crenuduyecknx ocoGeHHOCTell, BH pasKen-
HEIX B noHmzKennn seanyuasl pH, memenennu Eh n comepsxamun Fe?* u Mn?+,
VBeIHYeHHH CyabdaT-uoHa 1 o0meil MUHepaIN3aluu 1 2IeKTPONPOBOHOCTH,
M3MEHeHUH B COOTHOMEHHH CyabdaT- M XJT0P-HOHOB, cyabdaT- U rugporapdo-
HAT-WOHOB, MOBELINIEHNe COACP KAHMI KAJIBIMA M MATHNA B HAKOILIEHIE rasos,
B TOM YHCJE CepPOBOJOPONA M YIIEKHCJIOTHI.

Ecrectsenno, uro BrG0p METOXNK aHAIM30B BOAHEIX Mpo® M TpeGoBamis
K IIPOH3BO/ICTBY XUMUYECKHX H CIIeKTPOXHMNYECKUX AHAJIH30B OYIYT 3aBICEThH
B IEPBYI0 OYepelb OT THIIA MeCTODOJKIEHWUII, HA KOTOpHIe NMPOM3BOIATCH IO-
HCKHM, M MacmrTada TeoJOTrONOUCKOBHX paGorT.

IIpu mpomssojicTBe THAPOreOXUMHUYECKMX HCCICNOBAHMIL H1060ro Mac-
mraba (ocobenno 1 : 50 000 u mMenpue) caeayer B KOMILIEKC AHAJIH30B BBOJNTH
OIpejieJeHne dIeKTPHIECKOTr0 CONPOTHBICHAA BOAHHIX 1npol. Buepsre rakme
ompesesIeHuA B MOMCKOBHIX Ieaax Ouuin npousseaens reodusurom A. C. Hoxs-
roBeIM [1954] ma VYpame. B pesyanrare maMepemms sieKTpHuECKOTO cOMpO-
THUBIEHU BOJHHIX MP06 H3 NOBEPXHOCTHHEIX BOJONYHKTOB IOJEBEIM Pe3ucTHBI-
merpom IIPII-1 6w oxoHTypeH amoMaXbHBIH y4acTok, B mpeferax KOTOPOro
OLIO BHIABIEHO MeJIHOKONUYEJaHHOe PyAHOe Texo. B macrosmee BpeMa s
FHAPOTe0X IMUYECKNX HOHCKOB MeCTOPOKICHMIl MOJe3HEIX HCKOMAeMBIX B Y HH-
Bepcatere Apy#0On mapogos umenn Ilarpmea JlymymOm ckomcrpymposan
MajorabapuTHBIA NOJeBONl Pe3HCTHBAMETD Ha NOJYNPOBOJAHHMKAX.

Ero pasmepm 100 < 100 X 60 mm, Bec 400 2. Ilpomecc mamepenus
BIEKTPHICCKOTO CONPOTHBIEHHA BeChbMa HPOCT W HA OMHO OUpEeeJeHHe 3a-
TpauuBaeT Bcero JHmb 2—3 mumn. *

§ 3. UHTepnpeTauns ruaporeoXHMHYECKHX
aHoManui

METOIIHHa HHTepHopeTanu BOITHBIX AHOMAJHII BaBHCHT OT MaciuTaba
" HOHCKOBO-pPa3BeJIOYHBIX paﬁo'r H B CBA3H € HBTHM OT KOJHYIeCTBA M Kave-
CTBa NIOJYYaeMBIX MaTepHaJOB THAPOTeOXHMHYIECKUX HCCHBHOBBHHﬁ. [Ip]l

* Jlannsiii npnGop CKOHCTPYNPOBAH HA OCHOBe 10JeBOro pesucrunnmerpa BUTPa,
10 CpaBHEHHIO ¢ MoueBhiM pesuctnBuMerpoM IIPII-1 om moYTH B 9eThipe pasa Membime u
aerte. Oumcanne ero jgamo B pabore C. II. AnbGyxa, U. A, KaumMenko,
M. X. ®araanesa. Ioaesoii pesncrusumerp BATP-YIH. C6. «Bonpocs opMupoBa-
HHA XHMHYeCKOrO cocTaBa ITOA3eMHBIX Bom», max. MI'Y, 1963.
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TeoxnMAYeCKEHe KPATEPHH MPHPOAHBIX OKHCJAATEABHO-BOCCTAH OBHTENBHBIX

Tabauya VI-3

oferanosor B mojsemHoii rapocdepe (mo A. B. Tepbaxony)

TaraBmeiimnpe TANH CTPYRTYPHO-TIAPOTEOIOTH-

TecKUX 00CTAHOBOK

TeoxuMuyecKITe KPHUTEPHIT

i TeoxuMuYeCKasa OCHOBHLIE BCTIOMOraTeabuble
TexTo- Inapo- ofCTAHOBKA
HUYe- TeonornueckIe reoJIoTH- 11,8, Fe?t, Mn?t,
cKme yeckme Eh, xe Oprmz|a | s e e
: 2
& OfaacTn, CHOMKeHHLIE LpenMy- < A. OxrucaurTeIbHAS:
g«:: IeCTBeHHO. MAarMaTHiecKHMH 8 PE3KOORMCINTEIbHA A Ceeime 1250 3,0—14,0 Het Her Her
o9 m  MeraMoOp(HUECKHMHE IIOpPO- 2 caa000KHCANTEIbHAN Or 4250 mo 0 =39 » Mauno Mauo
e namu Oes HAJIHYNA OCHOBHBIX = b. OKHCIUTeILHO-BOCCTA- To me <40 < A0 <2 s U5
85 BOCCTAHOBHTENEH  (CePOBOjIO- = HOBHTEJLHAA  (KHCJIO-
3 poia W PearHpyimero opra- i POAHO-CEPOBOOPOIHAS)
o X nmaeckoro BemecrsBa). Cepo- & B. BoceranoBOTe/lbHAA:
28 BOJIOPOANLIE  TeOXHMHYECKHe = c1a60BOCCTANOHBH- Or 0 o —100 Her Her <500 <15
e 06cTaHOBKE BCTPeYAKTCA JI0- e reapaas (Gecrucao-
s KaJIbHO T CBABAHLI C HAJMNTHEM 2 pojHasdg)
gl TERTOHHUCCKAX ~PABTOMOB 1 B HOopMaIpHo-BoccTano- | Ot —10 Jio —150 » < 50 et 2l =
G neficTBylomux (MIH HeaBHO 2 purenbHas  (cepo-
= yTacmMX) BYJIKaHOB = BOZOPOIHAA)
\ Q6a1acTH, CJOMKeHHBIe IIpenMy- A. OxucIUTeNBHAS:
.8 IMECTBeHIO MOIIHBIMK  TOJ- PE3ROOKMCIUTEILHA Capimie 250 =35 Her Her THer
g g mMAMA HOPMaJbHO-0Cal09HEX = . CIa000KMCIHTEIbHAH Or 4250 mo O =30 » Maao Mado
= DOPOR ¢ HAIHIAEM OCHOBHEIX E B. OKmCINTEIBHO-BOCCTA- To xe <40 <10 < 25 <05
e 4] poccTtagoBuTesielr  (cepoBojO- e HOBHTEJbHAH  (KHCHIO-
e g = pofia W pearmpyipoliero opra- £ 2 POZIHO-CePOBOMLOPOTHAA)
2 aH pnueckoro Bemecrsa). Bomo- =l B. BoceraHopuTeJabHad: :
AT BMeINAION[He IOPOAN B ORH- =i c1aBoBOCCTATIOBH- Ot 0 1o —100 Her Her 10—1000 &0
SR CABTETBbHON 00CTAHOBKEe 9AaCTO 2o TeJihHAg (GecKuCIo- u Goxee
EQE Kpaine OeHB OPTAHMICCKOM e pojHas)
2.1 & BelNlecTBOM, KOTOpOe ycneBaeT = popmadanno-goceramo- | Or —10 10 —150 » 10—50 <20 <
Eg ogucautbesa o GO, 8a cuer, g puTeabHAA  (cepo-
o TJIABHEIM 00pa3oM, pacTBOpeH- = BOJIOPOAHAR)
l:'\g HOTO B BOJle KHCIOPOJia = Pe3KOBOCCTANOBH- Or —150 mo —550 » 50—2000| Her wam | Ier mm
TeJIbHAas I HUHe n bouee ‘MAJIo Majao
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MeJKoMacmTaOHBX paboTaXx HHTePHpPETANnsA JaHHBIX NCCAeIOBAHMIT OGHYHO
HOCHT OTHCATEeNBHBII XapaKTep — MeTOJ MHPOKO HCIOJL3YEMBIl B Ie0I0TH-
geckoil mpakruke. IIpn kKpynsoMacmrafHMX MOMCKOBO-PA3BEIOYHHIX palorax,
KpoMe o0menpuHATOll MeToinKl 00paboTKI re0IOrHYeCKHX MATEPHAIOB, PeKO-
MeHJyeTcAd NIpHBIEKAaThH DPACYETHEI® CXeMBl, omuckBaomue guddysmorno-
duapTpanmoHHOe pacHpefieIeHNe MHUKDOIIEMeHTOB B IOA3eMHEIX BOJaX.

IIpn nATEpOpeTanuy rEpOre0X AMUICCKIX aHOMAIHI peiaeTcs 0CHOBHOI
BOIIpOC TOMCKOBHIX pafor O CBA3M 9THX AHOMAJAMI ¢ PyAHON sane:knw. Ha
OCHOBE XHMMHYECKNX H CIHEKTPOXUMHIECKNX AHANM3OB YCTaHaBIHBAIOTCH
$oHOBEE 1 OpeoIbHEE 3HAYCHHA KOHIEHTPALHI 0T/ LHEIX MUKPOJIEMEeHTOB.
Ha wusMenenme KOHNEHTpamuum MHKDODIEMEHTOB B BOJHOI cpee, KpoMme
BemecTBeHHOTO COCTaBa BOJAOBMEIMAINHX HOPOJ M XAMHIECKOTO COCTaBa
MOJI3eMHBIX BOJ, OKasblBaeT CHIABHOEe BIAMAHME XapaKTep TeoXUMHYecKOH
obcranoBku. [l1a BEeNeHHA 30H, XapaKTePU3YIONMAXCsA PA3IAIHON Te0XHMH-
JecKoil 06cTaHOBROI, ceIyerT HOAb30BATHCH PEKOMEHAAMAMM, IIPHBE/CHHBIMI
B rtada. VI-3.

(bopma BOJHBIX AHOMAJHIl Pa3aAYHa U 3ABHCHT OT MHOTHX IIPHAYHH.
Boapmoe Brmanme Ha HX (QOpPMy OKasHBAKT peibed MECTHOCTH M HAIHINe
09aT0B Pa3rpysKd HA 3¢MHYI0 MOBEPXHOCTh I B FPYHTOBEIE BOJBI, HAIOPHBIX
BOJ, ray0OKHX TOPH30HTOB, HMEOIAX BOCCTAHOBHTEILHYK 00CTaHOBKY.
B arom cayuae aHOMadbpHEIE YYACTKH MOTYT HMETH CaMble PasinuHble ()0pME
(KOMBIEeBH/IHEe, OBAJIBLHO-BLHITAHYTHIC, Iepe;KaThe M Ap.) 00HYHO ¢ pPaCILIBIB-
9aTHIM KOHTYPOM.

Yacto mpm HaIHYMH TeKTOHHYECKHX HADPYIICHHI, 3aXBATHIBAIONINX DY/-
HYI0 3al1¢Kb, (opMa aHOMAIBHBIX YYaCTKOB MOJKET COBIAJATh € KOHTYPOM
pa3pHBHEIX HapymieHnii, o6pasyd BHTAHYTYH AHOMATHIO BJIOIbL ¢OPOCOB
min HagBuros. Ux gopma MoskeT pe3ko MEHATHCA B claydae, KOTJA JiBe Pa3HE
TeOXHMIIecKHe 06CTAHOBKM YAaCTUIHO COBMEINAOTCH. JTO OOBIYHO BOZHIKAET
B IIpejieaX TEKTOHHYECKHUX DPAsIOMOB.

AHoMaJIpHHEE Y4YacTKH 10 (OPMe CBOeH MOTYT MHOT/Aa OTpakaTh KoH(ury-
panmio pyAHOH 3ajesKi, KOTOpas 9YacTO pazHooOpasHa M HENOCTOAHHA. ITO
XapaKkTepyIo JJisi TPOXMMHTECKOI 30HBI, Ije Hpeodiajaer BOCCTAHOBHTEILHAS
obcTaHOBKA B HAOMI0faeTcsa 3aMe[IeHHOE [BIUKEHHE NOJ3eMHLIX BOJ. 3ech,
Kak IpaBWio, OTCYTCTBYIOT OTHETANBO BHRIPAKEHHEIE OPEOJLl pACCeAHHA
MeCTOPO/IeHHIl 0 HAIpaBIEHHIO JBIJKEHHsA IOJ3EMHOr0 MOTOKA.

[Tpm wmTepmperanuu BOJHEIX aHOMAJMIl HAJO MMETh B BHIY BO3MOKHO®
OKOHTYPHBAaHHE YJYacTKOB, He CBA3AHHEIX ¢ MECTOPOKACHICM II0JEe3HBIX
HCKOTIAEMBIX,

IIpm kpynHOMacmTa0HBIX HOMCKOBO-CHEMOYHKX paboTax, Kak yike OTMe-
9aJ0Cch, AONOTHHTEIBHO K ONMCATENBHON HMHTEPHPETAI[HH THIPOTe0XHMIIe-
CKHX MCCIeOBaHMIl MeJIROro Macmrafa, cJIegyer NPHBIEKATh pPacyeTHHIe
dopmyani. HpymmomacmraGoeie reoloromoMCKOBEE PaGOTHL BCerga CONpOBO-
#lanTes OypPOBHIMM CKBajKUHAMII M TOPHEIME BHpaGorkamu. B artmx smipa-
00TKAX MOKHO OHPEJIETATH PAJ] HAPAMETPOB, BXOJANMX B pacueTHbe OPMYIH,
YUHTHBAIOIEe JHEHAMUKY THIPOXMMHIECKOr0 IpoIecca.

ITo II. A. ¥Ypoposy m 10. C. Ilapmnosy (1961), Murpamuonnas croco6-
HOCTH DJIeMEHTa ONeHHBaeTcH mo (dopmyie

B- 10'4
C »
rie A — nmorasaTelb MHTPAI[MOHHOH CIOCOGHOCTH SIEMEHTA;
B — cpexHee copepykanme diIeMeHTA B Boje, M2/a;
C — wanapk saemenrta, mo A. II. Burorpagosy;
10"* — xoopummenT mepeBoja cofep;KAHHA HIEMEHTA W3 MILULIHIPAMMOB
Ha JUTDP B OPOIEHTH K BECY BOJEL

s (IV-1)
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Ha mpumepax Pymmoro m l'opuoro Axras, Hysmenxoro Anaray, [oproit
IMopmu u npyrmx paitonos 3amagmoit Cubupu K rpymnme XOpomo MUTPHPY-
I0INX 2JIeMeHTOR aBTOpH otHOocsaAT As, Ag, (Mo), (Cd), Zn, Cu, (P), Sh, Pb
[mas arux amementor A = (1 + 10)-107%]; g rpynme caaGoMHUrpUpPYOMAX:
Bi, Cr, Be, Ni, Co, V, W, Mn [4 = (0,1—0,9)-10™*] m  rpynme BechMa
caabo murpupyomux oraecens: Ba, Ti, Sn, (Sr), Zr [4 = (0,01—0,09) -10~%].

CooTBeTCTBEHHO TpyIIaM HAXOMATCS PACCTOAHHA, HA KOTOpLIE IEePeHO-
CATCH DTH BIIEMEHTHl OT 30H MuHepanmzamuu. lloToKm paccesHus dIeMEHTOB
HepBOH TPYNNB B YCIOBHAX XMMUYECKH HEAKTHBHBIX TOPHEIX IOPOX M IO~
semasix Boj pocrurapor 1000—1200 m, a moToKHW ¢ dIeMeHTAMH BTOPOil
rpyonosl — po 500 .

ITo E. E. Bexakosoit m np. [1962], murpanmonnas ¢cnocoGHOCTh 3IeMeHTa
oneHIBaeTCA 1Mo fopMmyiae

Ku—=PHI <o, (VI-2)

rie Ky — wospdumument BogHOo# Murpammm, % a/u;
PRI’ — permomanpHBii KiIapk THApochepsl IIdA HaHHOTO diaeMeHTa, %
K ¢yMMe MUHepPAJbHBIX BeHIecTB;
n — KOHIEHTPANHs DIEeMEHTAa B MUHEPAJIBHOM OCTaTKe BOAHL, %;
N — cpemHee cojep;kaHme pjeMeHTa B HOpojax miam pyjgax, %;
v — cKopocTh (mabrpanuu, Mmu; (v = Ki, tne K — roapdmimenr
¢uabpTpanun, M4, i — YKIOH HOBEPXHOCTH HMOJA3EMHOTO IOTOKAa).

Permonansusiit knaps rugpochepsr PRI paccumrtsiBaerca mns Kammoro
anemMeHTa mo Qopmyie

PR =210 o, (VI-3)

rme M — obmee KOJIMYIECTBO MHHEPAJbHBEIX BemecTB B BoJe TAHHOIH NPOBHH-
AN Win paifioHA, Me;
M, — ofmee KoJIMYeCTBO [aHHOTO 3JIEMeHTa B TOH jKe Boje, M2.

Permomanpmoe cpegmee cofepsraHUe dJIeMeHTAa B BOJAX BHUYNCIAETCA
no dopmyie
Mecp PRT

o="am

(VI-4)

rie Agp — permoHaIbHOEe CpeJHee Ccojep;kaHue 5HJIeMeHTa B BOJAX, Mmela;
Mcp — PermoHAJIbHASA CPENHAS MEUHEPAJIH3AINs HPUPOHBIX BOM, Me/a;
PRI’ — permomansusiit waapk ruagpocdepst, %.

Gopmyasr  (VI-2)—(VI-4) me mmeor MareMaTHUecKoro 000CHOBaHH:A
I HEI0CTATOYHO OTpPaskaloT FHIPOTeOXMMUYecKyI0 O00CTAHOBKY BOHBI THIIEp-
rereza (Ymomos u ap., 1963).

Ilo dpopmyne C. II. Anbyna [1963], ecinm maBecTHB IapaMeTpel BOZOHOC-
HOTO TOPU30HTA, CKOPOCTH ABHIKeHUS MOI3eMHBIX BOJ, ROHIIEHT A 1 Tuy-
3HOHHAA CIOCOOHOCTL JAHHOTO DIEMEHTA, MOYKHO IPHOJHEHHO OHNPeeIHTh
paccToAHNe OT aHOMAJIBHOrO BOXONYHKTA [0 PYRHOIl 3aIe/KH

2
L0771 g2, (VI-5)

rie L — paccTosHHE OT AHOMAJXBHOIO BOJMONYHKTA [0 PYAHON 3ale:Rud, M;

b — sdderTuBHAA MOIHOCTEL BOZOHOCHOTO TOPHM3OHTA, M;

U — JeiicTBATENBHAA CKOPOCTH NOJ3EeMHOT0 TOTOKA, M/cYymEu;

D — rosdppunument pudhdysuu JaHHODO HIEMEHTA, M/cymru;

C, — MaKCHMAJbHAs KOHIEHTPAINA dIeMeHTa, 00pasylomancs MO BJIH-

HHeM PYIHOH 3ajemm, MmK2/.a;
C — KOHIEHTpAIUA ?JIeMeHTa B aHOMAJLHOM BOJOLYHKTE, MK2/a.
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Dopmyxa (VI-5) cnpasemmusa s caydas, KOTfa B OCHOBAHHU HOJ3eM-
HOTO IOTOKA 3ajieraer pyjHas 3axemb. Kcaum pyaHas saleskp MOJ MO/I3eMHBIM
IOTOKOM OTCYTCTBYeT, Torga ¢opmyaa mpmoGperaer BHE *:

h?v Cy 6
L—70,1271gm: (VI )
rje Bce 0003HAYEHUA IpPesKHIE.

[MpunGamxennoe ompenenenne L — paccTosHus OT aAHOMAJABHOIO BOJO-
TYHKTA JI0 PY/AHOI 32/ — MOKHO Hpoussectn o gopmyie (VI-7), yunreisa-
omeid GokoBy0 Aupdysmio, 1 ¢ — MOJOBHHY [INHE MONEPEUHOTO CEeYeHWA
pynuoro Texa (Andya, 1965).

C=Cuorl finmae ). (VI-7)
2]/%15

W3z mpuBepennsix GopMysn BHIHO, 9TO BONPOCH JHHAMHKE THADOXHMITYE-
CROTO TIpoIecca, BO MHOTOM OHpeexseMoil MHTrpamuoHHOH CcHOocOGHOCTHIO
2JIeMeHTOB B B3eMHOIl Kope, HAXOJATCA B HAYAJBLHOH CTAJUM PazpadOTRU.
[ToaTomy wuHTepmperammsa TrHAPOrEOXHMHYCCKHX [MOMCKOB II0 CYMIECTBY CBO-
IUTCSH K KAaJecTBeHHOMY aHaXmsy (QaKTHIecKOro MaTepmaxa *¥.

Jra MHTepHpeTamusA HPOHU3BORHUTCA B meaax: 1) ycramosidemms rugpo-
TeOXHMIYeCKHX MOMCKOBHIX IPU3HAKOB MECTOPOMICHWH; 2) BHIABJICGHHA N
OKOHTYPHBAaHHUA YUACTKOB BOJHBIX AHOMAJHIl; 3) BRIABIEHHS IPUPOJLL BOJHEIX
AHOMAJIMil; 4) YCTAHOBIEHHS NPOCTPAHCTBEHHOI CBA3M BOJHBIX AHOMAJIL
C BO3MOKHBIM MECTOIOJOKeHHEM PYAHEIX Tel; D) ONMeHKH MepCHeKTHBHOCTH
rUIPOreoOXIMHYeCKHX aHOMAINi M OPTaHUsAIlNU WX JAJIbHEHNIero M3ydeHH:.

1A ycTaHOBIEHHA IHMAPOTEOXUMUYECKAX NOMCKOBHIX NPH3HAKOB BEChMA
Ba;KHBIM ABJIAETCA BHACHeHHe (OHOBHIX 3HAYEHMI KOMIOHEHTOB MUHEDPAJIM3a-
uun, DHIeasiorcsa cIefylomye MeTO[s YCTAHOBIEHHA THAPOIre0XUMUYECKHAX
OPH3HAKOB W BHIACHeHNA (OHOBHX 3HAUCHHI XMMWYECKHX DIEMEHTOB: a) cpaB-
HeHHE BeJIHYHH COJep/RaHNA KOMIOHEHTOB MEHEePAIN3ANuN B OIM3K0 Paciloyo-
FHeHHBIX BOJOMCTOYHHKAX (MeTOJ cpaBHUBAaHHUA), 0) cocTAaBIeHHWEe BapHALMOH-
HBIX KPHBEIX; B) COCTAaBIeHIE BePTHURAILHEIX KomoHOK (Merom TIIN); r) cocra-
BII€HII€ TI'UAPOTeOXNMHYCCKHX npoduieil; 1) BHUNCIeHHe cpefHUX (HOHOBHIX
cojlep/RaHmii; e) aHanus OHOBBHIX H AHOMATBHBIX COJEP;HAHAN KOMIOHEHTOB,
NOJAYYeHHBIX MpH NPOM3BOACTBE I'HAPOTCOXMMHYECKHX IIOMCKOB B paiioHe
¢ AHAJOTMYHBIMH HAN OIU3KUMH DPUPOTHBIME YCIOBHAME (METO[ aHAJOTHII);
) obcaeoBaHEEe OJHOTO WK HECKOJBKUX H3BECTHHIX B HCCJIEAYeMOM paioHe
MecTOpOeHull (MeToJ M3BEeCTHOIO MECTOPOsKIEHHs)., ¥ RKasaHHEE MeTOJE
HMeT CBOH HpeHMyIecTBa W HeqocTaTKH. YacTo B MpaKTHKE THAPOTe0XHMIH-
YeCKHX HOWCKOB IPUBJIEKAIOT cpasy HeCcKOIBKO METOIOB.

llocne BHIABNEHHMS OTAEABHEIX TOYEK M YYacTKOB, XapaKTepH3YIOMUXCA
AHOMAIbHHIMH 3HAYeHHAME TeX HIHN WHHEIX THAPOreOXHMHYECKHX HOMCKOBHIX
NpN3HaKoB, MPUCTYHAKOT K OKOHTYPMBAHHIO STHX AHOMAJMII.

HomType oTmenpHBIX aHOMAJHIl HPOBOAATCA BONHM3H BOJOIYHKTOB
¢ AaHOMAJBHEIM B3HAYEHHEM THIPOTeOXNMHYECKHX NOMCKOBHIX IPH3HAKOB.
OroHTYypHUBaHAI HOJIEKAT MO H OT/IeIbHEe IIPOre0X AMHIECKIe AHOMAI A
BHYTPHM M BHE 9THX HOJEH.

Bripenennsie amoMammm MOTYT OHTH 0e3PYyINHBIMH JCKYCCTBEHHBIMH,
6e3pyHEIME TPUPONHBIME M PYIHBIMIL.

BreraBreRue mpupojsl rEAPOTEOXUMHYECKIX aHOMAJIMH CBOJUTCA B OCHOB-
HOM K aHAIHN3y Ie0JOTHYECKOTO0 CTPOEHHs, IHIPOTEOXHMHYECKHX YCJIOBHIT,

* Mopmyast (VI-5) — (VI-7) HegocTaTo4u0 NpoBepEHE! IPAKTHKOM, 0Ib30BAHIE IMH
%rpanmnnaerca TPYRHOCTBIO ONpefeeHnA HEKOTOPHIX ITapaMeTpPOB, BXONAIUX B OTH
HOPMYJIEL.

** Huxe BOIPOCH MHTepIperanun usiaraiorcea mo A. A. Bpogcxomy (1963).
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reoX IMuYecKoi 00CTAHOBKN I KJIHNMATHYECKUX (AaKTOpPOB M3ydaeMoil Teppuro-
puu. OfHUM M3 PJIABHEIX NPHU3HAKOB PYIHON THAPOTEOXHMHYECKOIl aHOMAJWN
ABIAeTCA OOJBIIONH KOMINIEKC KOMIOHEHTOB MUHEPAJM3AIMH ¢ II0BBIICHHOI
KONIMeHTpanleil XAMUYeCKIX JIEeMeHTOB, BXOIMIMNUX B COCTAB TOTO WIH WHOLO
MEeCTOPOKICHHA.

IIpocrpamcTBenHOe COOTHOIIEHHE JTHX CHIPOTEOXHMUYECKNX AHOMAJIMiL
€ MEeCTOPOKIeHHAMY HOIe3HBIX NCKOTAeMEIX MOsKeT OBITEH PasaImaHo. BoaMoKHb
CIEeYIONe COOTHOMIEHNA: a) ILIOIAIb MECTOPOKIAEHHS HAXOMUTCS BHYTPH
KOHTYypa THIPOTeOXHMHUYECKOIl aHOMAJIWH WIH B HENOCPEACTBEHHOI OIM30CTH
0T Hee; §) MECTOPOKICHHAE PACIOJI0KEHO Y BepXHeil (10 OTHOIMEHHI0 K Hampa-
BIEHHI0 COBPEMEHHOTO CTOKA) TCpPaHADH TIHAPOTEOXUMHYCCKON aHOMaJIWm;
B) MeCTOPO:;KIeHHe OT[AeJeHO OT BOJHBIX AHOMAJIHIl YIACTHAME PacIpOCTPAHEe-
Husg QOHOBRIX BOJ.

Taxmm oOpazoM, HepCHEKTHBHHE I NAABHEANINX MOHCKOB INIOMAH
MOTYT COBIAJATEH I HE COBHAMATEL ¢ IVTOIMATAMM I'HIPOre0XHMHYCCKUX aHOMA-
AWl WM 3aHEMATH JNOIb ONpEeLedeHHYI0 JacTh ee.

§ 4. I'npporeoxHMHYECKHH
MeToN MOHCKOB
PYAHLIX MECTOPOXKABHHH

lmaporeoxmvmaecknii MeTof MOMCKOB PYAHEIX MECTODOYRACHUI IHPOKO
BHeIpAETCHA B OOIMHI KOMIUIEKC Te0JOTOIMOMCKOBHRIX paloT M NPHMEHHM HpH
MOMCKAX PA3JIHYHEIX NPOMEILIeHHEX THHOB Mectroposknermii, E. A. Ceprees
(1946) B 1942 r. ma Pygmom Axarae BmepBEe NPOBEX NUCCIEHOBAHIA
B CBA3H ¢ THAPOTEOXHMUYECKNMM IONCKAMU TOJNMETAIINYECKHX MECTOpPO-
SKIEH W,

I'mpporeoxmMuaecKkmit MeTo/, MOUCKOB IPAMEHACTCA IS CACAYIOMUX PO~
MBIIIEHHBIX THIOB PyHHBEIX Mecroposkmenuit [Hpeittep, 1960]: 1) weprsie ne-
TAJIIB M MeTaJIBl HX CINIABOB — THTAH, MapraHem, XpoM, HUKeIb, KOOAIbT,
MOIUOeH, BaHAAMil; 2) IBeTHEE MeTAJIEl — MeIb, CBHHEIN, INHK, PTYTh,
cypBMa, BHCMYT; J) [AparomeHHBIe METAJJIBE — 30J0TO, cepebpo; 4) peaxme
H paccesHHBIE DIEMEeHTH — Oepmanamil, HHOOWH, IUTHIl, MUPKOHWIL, me3ui,
repMaHuii, TaXIWil, KagMuil, pyOouIni, ranImii.

s HEROTOPHIX IPOMBIILIEHHBX THIOB PYIHBEIX MECTOPOKICHM (BOIb-
¢pam, 0X0BO, IIATHHA, CKAHAWII, Tednyp, WHAHWII W Apyrme) OpHMeHeHNe
TEAPOTEOXAMATECKOTO METOIA MOKA 3ATPYAHATEIBHO 13-3a OTCYTCTBIA Ty BCT BII-
TEIBHEIX, TOUHBIX I INPOU3BOINTEILHHX METOMOB AHAAH30B BOMHEIX IIPO0 HA
OT/IeJIPHEIE XMMWYECKHe BIEeMeHTH, BXOJANINE B COCTAB HTHX THIOB MECTOPO-
FRIICHUIL,

Bre saBmcmMoeTH 0T MHOTO00DAa3WA HPHPOTHHEIX VCIOBHI, BIHAINNX
Ha MHTPAIAI MHKDPODJIEMEHTOB B BOMHON cpefie, MOJKHO CUNTATH YCTAHOBICH-
HBIM, YTO KasKABIl IPOMBIOIIEHHBIH THI PYAHBIX MECTOPOKIEHH IPM B3aMMO-
JAeficTBUN ¢ NOA3eMHOIl BOAOM C€O37aeT B HeH TIHIPOTEOXHUMHYECKHII Opeo
paccesiHisd, XapaKTepusyoOIUica OmpeeJeHHHM THIOMOP(OHBM KOMILIEKCOM
MUK POJIEMEHTOB,

Pynusie smementsi, o0Hapy;KeHHBe B THAPOTEOXHMITTECKON AHOMAIUI,
ABIATCA TPAMBIMA IpU3HAKAMH pyAHOI samemm. OgHAKO cHelaTh BBEIBOJ,
O IPOMBINLIEHHON MeHHOCTH PYAHOIMI 3a/eK1, N3MeHAIMell XUMAYECKA cOCTaB
OPHUPOJHLIX BOJ, 3aTPYAHHTENLHO, AT DTOr0 Tpebyerca MPUBIeUeHHE JPYTIUX
METOOB re0JIOTOIONCKOBHIX pador.

Jlis oneHKHM BoJgHOI aHOMAJINK, KpoMe OPAMHX IPU3HAKOB PYLHON MHHe-
pajnmsamyy, NPHUBICKATCS KOCBeHHEIe MOKazaTean. K BuM 0GBIYHO OTHOCATCSH
OOBHIIIEHHe CONEP:KAHAA cyIbdar-nmoHa 1 00Imell MIHepaTN3auN BOIK, IOHM-
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senne gHavennsa pH, sakomomeprocTn B namenennn copeprkanus Eh, nosw-

SO‘I " SO# HOHHMMKEeHe 3JIeKTpPOoIOpPoOBOINMOCTI
Cl HCO, ’ POVEORGE ’

M
H3MeHeHHe B COOTHOINEHHUN _C—ag .

ImeHne KoadOuIneaToR

§ 5. MMNpPOreoXHMHUYECKHI METON NOMCKOB
PanHOaKTHBHLIX pyn*

3a mocJaegHHe TONBl HAKOIIEH 00JBIIOI (arTHICCKHII MaTepHUaX 0 Pajio-
AKTHBHOCTH IPHPOXHHEX Bojx. HoHmeHTpammsa pagMoakTHBHBIX DICMEHTOB
B DA3NWYHBIX BOMAx Bapeupyer B mpeferax or n-10"% o n-1072 2/4 maa
ypana, or 7107 o n-1078 2/4 ama pagus m or eIMHUIBL IO COTeH THICHAT
OMaH JuiA pajoHa. XapakTepHOU YepToil pajMOAKTHBHEIX IDHPOAHBIX BOJ
ABIACTCA OTCYTCTBHE B HHX DaJHOAKTHBHOTO DPABHOBECHSA MEMKIY ypamoM,
pagueM I PajoHOM,

Jais oTHECeHUA BOM K Paj0OAKTHBHEIM TPAHAMAIOTCH CJIE/[Y IOTTIe IpeJIekl
COAEpIRAHNA B HHX DPaJMOAKTHBHHIX dieMeHTOB**: U > 5.1075 2/4; Ra >
=5-1071% o/ Rn =40 anain.

PapgmoarkTuBHbie BOIH eI1ATCH Ha cIeyION(Me TPH IPYNILL B 3aBUCHMOCTI
0T npeobiagaHis B UX COCTABE TOIO WM HHOTO PAJHOAKTHBHOTO DIEMEHTA:
ypaHossle, paguessie n pagonossie [Toxapes, IllepGaxos, 1956]. d1u rpynms:
COOTBETCTBYIOT BOJlaM IIPOCTOTO pPaJHOIOTHYECKOT0 cocTaBa. Hpome Toro,
CYIECTBYIOT BOJIBI CJIOKHOIO PajHONIOTHYECKOTO cOCTaBa (ypamo-pajoHOBEHE,
YPAHO-PAJHEBHIe I PAJOHO-DATUEBHIE).

Y panosvie 600y M3BECTHH, B OCHOBHOM, B 3aCYILIHBHIX paitomax iora
CCCP B GeccTouHHX 03epax M MATOBONHHIX PYUbAX, a Takmke B mpejeaax
30HBI MHTEHCHBHOTO 0OMEHA IMOI3€MHEIX BOJ.

Wmetores ozepa m pyusnd, rje BeaecTBHe MCTHADEHHA KOIMYCCTBO ypaHa
mosxer pocrurarsb 0-107* 2/a. Comepixanme pajus B TaRHX BOJ0EMax I BOJO-
CTOKAX BCTEACTBHE aJicOPONMOHHLIX IPOIeccoB HesHaumtennuo (n-10712 2/1).

B some muremcmBHOTO BOZ00OGMeHA HamGodee APKO MpoABAsAeTcs o0Oora-
HIeHIe BOJ{ YPAHOM, KOTOpPOe 00YCI0BIEHO BHIIIEAAYMBAHUEM HTOTO DIEMEHTA
13 MOPOJ| ¢ HOPMAMBHEIM Kaapkom. Ilpm arom domossie KoHmeHTpammm ypana
B BOJIAX PACTYT ¢ MOBBINEHIEM KIapKa B mopojax. Bojguse anoMaabubie cojep-
JKAHMA ypaHa CBABAHBL C PACTBOPEHHEM YPaHOCOJEPIKAIMNX AaKIecCOPHBIX
HITM BTOPHYHBIX YPaHOBBIX MHHEPAJOB, COMEPIKAMMXCH HA OTHEIBHBIX yua-
CTKaX FOPHBIX HOPOJ B HOBBIMIEHHHX KoamdecTBax. OGorameHHms Box »Toii
30HBL pajiieM He HPOMCXOANT BeJAeNcTBHe caab0il MUHepAJIM3amIH BOX I ObI-
CTPOil WX TUPKYJIAINM,

Padueswie 600s MMEIOT IIMPOKOE PACHPOCTPAHEHHE CPEAH OCANOUHBIX If
MeramMopgmaeckux mopog. Onm GoPMHAPYIOTCA B 3aKPHTHX CTPYKTYpax, Xapaxk-
TePU3YIOUUXCA HATHIHEM BEICOKOMHHEPAIH30BAHHBIX BOI H PACCOJNOB XJI0p-
HATPHEBOTO HIM XJOPHATPHEBO-KAJBIMEBOTO THIA, A TAaKKe IIOBBINCHIIBIM
copepsxanmem Br, J, Sr, Ba, B m npyrux; ux crenens MuHepaansanun JOXOJUT
mo 300 2/ u Gosee. Pagmessie Bosbl 0GpasyoTcs 3a cuer PajHs, BHIIEIAYBA-
€MOT0 M3 TOPOJ ¢ HOPMAJBHBIM DACCeAHHBIM COJEPKAHAeM PaHoaKTHBHBIX
amemenToB. CojlepswaBme pagma B HAX KoxeGaercsi, IpuMepHO, oT 5-10710
10 n-107 2/a. Jipyrue paamOAKTHBHEE HIEMEHTH HPHCYTCTBYIOT B PAIeBHIX
BOJZIaX B He3HATHTEJIbHBIX KojmdecTBax: ypan or n-1078 g0 n-1071° 2/4, pagon

* B Te0n0rmIecKoif MpakTHKe MHEPOKO IONB3YIOTCS TePMHHOM «pafiuOrupPOTre0JI0r H-
HeCKHe MCCIETOBAHHAY.
** I'panmmeil MesKIy PajMOAKTHBHEIMH I HepPAAHOAKTHBHEME BOXAME IPHHATA npe-
REIBHO NONYCTHMAsA KOHIeHTPAIUA PagHOakTHBHHIX BemIeCTB (ypaHa, Pajus H pajoHa)
IJiA BOJ, IUTHEBOTO BOXOCHAOMKEHNA.
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or 1 mo 9—10 aman. Ilocaenee cazamo ¢ KpaiiHe 3aMeIeHHO EPKYJIANUei
IO/I3eMHBIX BOJi B BAKPHITEIX CTPYKTypax.

Padonossie 60061 pacmpocTpaHEeHH TIIABHEIM 00GpasoM B KOpe BBEIBETpUBa-
HUS KHCJHX MarMaTH4ecKuX M 0CaJ0YHO-MeTaMOP(HISCKHX IOPOJ ¢ IOBHI-
LICHHBIM CO/epAaHueM pagHoaKTHBHEIX diaeMenToB. OOpaszoBaHue IPUPOIHEIX
BOJI 9TOU TPYHOBl 3aBHCHT OT JABYX OCHOBHHIX (DAKTODOB: COJAED/RAHHA Pams
B TOPHBIX HOpoAax m Kospdmiuenta sManmpoBauusa. llpomece smammpoBanmsa
OPOMCXOUT 10 3aKOHY nuddyami, OH He 3aBHCHT OT XHMHIECKOTO COCTaBa
BOJ M He CBA3AH ¢ HePex0[oM B BOMY pajud.

Bricokme comep:aHmA pajoHa B IOJA3EMHBIX BOJAX MOTYT HabiwopaThcs
B CJEIYIOIAX CAydasx:

a) mpu BBICOKOM KOa(uimeHTe aMaHHpPOBAaHUA, OOYCIOBICHHOM HHTCH-
CHBHOH TPEmHHOBATOCTHI0 M TERTOHHYECKOH pPa3gpoOIeHHOCTHI0 MOPOS;
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Pue. VI-7. I'paduk ONKITHEIX OTKadeK BOXH W3 TMOMCKOBOI CKBAYKUHE JIA
YycTaHoBIeHHA THApoXuMudeckoro pasmosecus [Toxapes, Illepdaxos, 19561.

6) OpEm HaJIWYMW B IOPOAAX PYIHHIX KOHIEHTPAIWI ypaHa;

B) HpH BTOPHYHOH 060ramesHOCTH TOPOJ PAANeM B Pesyabrate copOmuoH-
HEIX IIPOIECCOB.

Jlake mpm BechbMa BHICOKHX KodPPHUIIEHTAX DMAHHPOBAHHA B 30HAX
TeKTOHHYECKHUX HAPYIIEHHI cOfepyKaHue pajoHa B BOJAX KWCIBIX MarMaTmde-
CRUX TOpoj (rpamur, mermMaTut ¥ 7p.) He mpeBbimaer 100—150 aman, n aume
Ha OTAEeJBHBIX ydYacTKax, O0OOrameHHHX AaKIECCOPHBIMI pagioaKTHBHEIMA
muHepaxamu, nocturaer 350—400 amarn.

Ilpm BropmysOM OGOrameHUH HOPOJ pajfmeM B DeayibraTe copOmuE ero
Ha CTEHKAX BOXOHNPOBOJAIIAX TPEIIMH HIN B 0CAJKaX, BRIOANAINIINX H3 BOJ
(TpaBepTHHBI, JMMAHUTE U Jp.), MOTYT CO3JABATHCS BECHMA CHIBHO SMAHUPY-
0TIe KOJJIEeKTOPEL, 9T0 IPHBOJNT K 3HAYNTEIEHOMY 0GOTAIEHI0 BOJ pa0HOM
(o 2500—3000 amamn).

ITpn manmaun pygHBIX KOHIEHTPAIHII ypaHA COJeP;KAHHe PAJoHA B OMEL-
BAalOMIAX MX BOJAX MOJKeT NOCTHIATh MECATKOB THCAY dMaH. Bmecte ¢ Tem
HAJ0 OTMETHThH, YTO BOJB YPAHOBEIX MECTOPOKICHHI 0CAJOTHOTO IPOUCX 0L~
HuA (0ypoyroibHBIX, ypaHO-BAHAJWEBHEX, CJAHIEBHX, OHTYMHHEX), HapALy
C NOBHIIEHHEM COJIeD/KAHWEM ypaHa W PAafHsa, XapaKTepU3YIOTCA MAJIEIM CO-
AepskammeM pagona (o6sramo memee 50 aman). B mpoGax Bomsi, 0TOGpaHHEIX
13 CAMOM3JHBAIIElics CKBA/KHHE MIH B IIPOIecce OTKAYKH CO 3HATYHTENB-
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HBEIMH HOHIKCHAAMA yPOBHSA, OTMEYAIOTCHA MHOI/IA MOBHIIICHHHE KOHIEHTPA-
mun pagona (mo 1200—1500 sman).

Bomst croskaoro pagmomormaeckoro cocrasa (ypaHo-pagonoBse, ypago-
PajloHo-pajieBsie, pajoHO-pajHeBLe) Jamle BCEr0 CBA3AHEL ¢ yPAHOBHIMH
OPYACHeHUAMN W OTIHYAIOTCA BBHICOKHM COJAEPKAHMEM pPATHOAKTHBHEIX e-
MeHTOB (panona 1o 200 Teic. aman, pagua go n-1072 2/4 u ypana jjo - 1072 2/a4).

Pagnormaporeosornueckue uccrenoBaHus B cBA3M ¢ MOHCKAME MecTopo-
AVICHHIT PAJIAOAKTHBHBIX Py XapaKTepPH3yIOTCs OIIpeJleJIeHHON cHennuKoil.
ITH HCCTEOBAHMA TPOMBBOAATCA ¢ TAKHM pacueroM, 9To0B MOKHO OHLTO
OXaPARTEPU3OBATD B OTHOMEHNH PAAMOAKRTHBHOCTH IOJI3eMHBIe BOJH PAa3JIid-
HBIX THTOJOTO-CTPATHIPAPHICCKAX KOMILIEKCOB, HAXOMAMMEXCA B pPasiaimu-
HBIX T€0JI0T0-CTPYRTYpHHX yciosuax. lpu srom ompepensierca marypaxsHbit
(OH W BEABIATCA BOJHEIE OPEOSH PACCETHUS pagmoakTHBHEX pyx. aa
OUpeleTeHns ONTHMAIBHOTO BPEMEHN OTKAYKH HOIB3YIOTCS KOHTPOJIHHBIMM
xummpgeckuMu rpaguxamu (pue. VI-7), xoropsle cocraBisioTcs B npouecce
ompoboBanma ckBazkuH. ToXBKO TocTe yeTaHOBIOHMS THIPOTEOX AIMUIECKOT0
PaBHOBECHA HPOM3BOMUTCA OTGOP BOABL AT PajiHOXHMHYECKOTO I OGHIEro
adanusa. B Bopmeix mpoGax o6muHO ompegensioTCs ypaH, panguii m pagon
Eh, pH, p, 0,, H,S, Fe*, Mn?* u ap.

§ 6. TnpporeoxuMuyeckHe MeTofbi NOHCKOB
HEPYOHLIX MECTOPOXOEHHH

I'udpozeozumueckuti memod nouckos coransz mecmopoxcdenuti. H. C. Kyp-
HAROB, OCHOBHBAjCh HA WM3yYeHWH IPHUPOAHHIX BOX paitoma Coamkamcka,
BEIIBILT HOBBINIEHHOE COJAEP/KAHME KAJUs B PACCOTIAX COMAHHX BapHMI I cie-
J1aJ BBIBOXL O BO3MOKHOM HAJHYUHM KOPEHHOIO MeCTOPOMKISHMs Ka MilHBIX
cosieff. 9TOT BEIBOJ, KaK W3BECTHO, MOJHOCTHIO HOJATBePIHICH,

K rugporeoxuMmieckum moMCKOBEIM TPAHAKAM COMSTHEIX MECTO PORIeHUIT
M. T'. Bamsamro [1939, 1950] orrocut: a) MOBHINICHHE 00mel MuHepaTH3amun

Mge+  B,07" cl-
s — H ——; B) IOBH-
(R TR Zconei{ B! )
IIeHue B cyxoM ocraTke comepsanna Na u K; r) aua raaurossix MECTOPOsKIe-

BOJEI, 0) maMeneHue kod(hQuIneHTOB:

HEl pe3Koe MOBHIIeHNe Koa(dmmuenta —; A) AAA KAJIUHHHEX MeCcTOpo-
p T

K*+.103  K*08 Cl=
c — U NOHHKeHne Kos(dumnenta — ;
\? . ol Br
coJjien
#) W3MEHeHHe CcOJAep/KAHMS JIUTHH, pyOuamsa, cTPOHOHA M APYrHX MHKPO-
BIEMEHTOB.

Tax, mampumep, mo paHHBIM M. I'. Baaamko [1950], B Bomax, oMbiBa-

JRACHNH BBICOKOE 3HAYEHHE

Mmosker pgoctmun 20 000,

Cl
Br
ATA MECTOPOKICHUN CIIBBHHNTOB DTOT Kodddumuent ymensmaercs go 1000,
4 A KapHAJINTOB MM MOTPe0eHHBIX MaTOYHBIX paccoxoB mo 400.

Mecroposknenne kaamitHBX comeii X0pomo (QUKCHPYETCs BHICOKHMI 3HA-
K*-10° o K+.10°
Econeﬁ C1=
OpH3HAKH COJIAHBIX MECTOPOACHHI NO3BOJWIN OTKPHTH TaKHe KpYIHEE
KaJuiHble MEeCTODOKeHNHs, Kak Bepxmeravmckoe u Uugepcroe, m ykasarn
Ha HEpCIeKTHBHOCTL HAJMYHA COJNSHEIX MECTODPORACHUN B ¥ pano-dMOGeHCKOM
paiioue, llpurapnarse n Bemopyccum.

XapakrepHoil 0COGEHHOCTLI0 paloHA KajMHHBIX MecTOpOKIeHu Oymer
ABIATRCA HANMYHE XJTOPMATHUEBHIX BOJ, a JJIA MECTOPOKIeHHI KaMeHHOI
COJIM XJIOPHATPUEBEIX BOJI.

IMHAX MecTODOKIAeHNA TaluTa, Koa(pumment

9eHHAME K0dQduimenTosn ITH THIPOreoXIMHIIECKIe
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l'udpoceozumuueckuli memod nouckos camopodnoti cepwr. OmHON M3 Ham-
Ooslee BaKHBIX 0COOEHHOCTEN CEPHBIX MECTOPOSKICHHIL ABIAETCA UX IMPOCTPAH-
CTBeHHOe TATOTeHHWe K HedTerazsoHOCHEIM paifoHam *.

Ha Muornx cepHEIX MecTOPORIPHAAX OTMeYaeTcsa HediTe- M TazomposABiIe-
HIe, a caMil cepPOHOCHBIe HOPOJIBL COePFRAT 0CTATOYHBIE NPOAYKTE MeTaMopdhu-
3aIUM 1 BRIBeTpHBAHUA HedTH (030KEpUT, THOKEPHUT, APBABHUT M JP.).

K ruopporeoxmMmudeckuM HOHCROBHIM OPH3HAKAM CEPHBIX MECTOPOFRICHIIE
OTHOCATCSA 110 CYIMECTBY BCe THAPOXUMUICCKIe HOMCKOBEIC KPHTepHH s HedTe-
ra3oBRIX MecToposkgenmil. OgHAKO TOA3eMHLIC BOIBH CEPHBIX MECTODOJR/SHITT
XapaKkTePU3YIOTCHA DPAAOM THAPOXUMHUECKHX 0CO00EHHOCTEIl, KOTOpHEe Heobxo-
muMo yunteiBaTh mpu nomckax [[lepecymbro, 1959].

Ha cepmpix Mecroposimenuax nabmiogaercs ompejeleHHAs IACTOBAS
BepPTHRATbHAA THAPOXHUMIYECRAS 30HAIBHOCTh. B 30He co cBoGoHoll moBepX-
HOCTBIO YPOBHsSI PACHPOCTPAHEHEl CePHOKUCIOTHEE BoNsl, Bejqmamaa pH xoro-
PHIX W3MeHAeTeA 0T 3 A0 H. ITH BOJH XapAKTEPHIYIOTCH cOfeprKaHmeM ¢BO0O-
HOIl cepHOil KMCIOTH B KOJMYECTBE CBBINE 3,5 2/4 W HOJHEIM OTCYTCTBHEM
riporapboHATOB.,

J0Ha CepHOKHCIBIX BOJ CMEHIETCs HMOCIE0BATeIRHO BOJAaMU ¢ylIb(aTHo-
HATPUEBOI0, 3aTeM XJIOPMAIHHEBOT'0 M XJOPKATRIMEBOro cocrapa **. Cmena
THOOB BOJX CONPOBOKIAETCS PE3KNM YBEANYeHUEM HX MUHEepPaIH3al{Hi.

MompuocTs 30HH KHCABIX BOj He mpeBmimaer 1—2 m, cyasdarHO-HATpHE-
BHIX — HECKOJIBLKNX JeCATKOB METDPOB, & XJOPMardmeBele H XJIOPKATIHIHEBEHIC
BOJIBI HPOCIE;RUBAIOTCA HA OOJBITHe TINIYOWHH.

OpHoil M3 XaparTepHBIX OCOOCHHOCTEH MON3EMHBIX BOJ, CEPHBIX MECTOPO-
AICHUIT ABTACTCA HX HACKIIEHHOCTH CEPOBOAOPOIOM, KOHIIEHTPAIII KOTOPOTO
B Pa3JIHYHbIX CEPOHOCHHIX HDPOBHHIIMAX H3MEHMIOTCA B Ipeeax OT HEeCKOJb-
knx mecarkos jpo 1500 me/a.

Bee cepHble MecTOpPO:RIEHUA XaPARTEPUIYIOTCA OTCYTCTBHEM THAPOKAD-
OOHATHO-HATPHEBOTO M HaaWMdueM CyabaTHO-HATPHEBOTO THOA BOJ, HO HE
HA BCeX M3 HUX NPHCYTCTBYIOT BCE TEPEYHCIACHHEIE BHIIE THIPOXUMIUECKIE
30HBI M THHEl Boj. Ha HekoTOpHIX MecTOpORIEHNAX, IPEHMYIIecTBeHHO ILTaT-
dopMenHOro THOA (HAIpuMep, OTAEJbHEE MPEIKAPHATCKIE MECTOPOKICHUA),
pacmpocTpaHeH TOJMBKO CYIb(ATHO-HATPHEBHI THUII BOJ.

Munepannsamua MO3eMHBIX BOJ{ HA PA3JIHIHBIX CEPHBIX MECTODORICHNAX
H3MeHgeTcsl B MUPOKHUX npemenax — ot 4—06 mo 250 2/4.

TI'udpoeeorumuneckuii. memod nouckoe mecmopoacdenuti dopa. Bop B npu-
POJHBIX YCIOBHAX OOBYHO MHUIPHPYeT B BiAe HKOMIUIEKCHBIX AaHHOHOB —
BOY,; B,07” u gp., a Tak:ke B Buje MoJNGOPHEIX KACIOT 1, B YACTHOCTH, OPTO-
doproii kmeaorsi — HyBO,.

OcHOoBHBIe THIPOTEOXUMMYECKNE MOHCKOBHE NPH3HAKM MeCTOpPOKIeHILil
oopa [Rpaitmos, 1964] npusogarca B Tadx. VI-4.

Ronmentpanma Gopa B BOAHOM Opeoie PACCEeAHHS 3aBUCUT OT IIHPOTHOIR
30HATBHOCTH TPYHTOBHX Box. Tax B soHe BuimenaunBanna [Hamencrmit, 19471,
rje TPYHTOBHIE BOJB HMET MuHepamsmsammio obsrano go 500 me/a, donoBoe
cojeps;kanme dopa, B ocHOBHOM, He npessimaer 100 mre/a. B 10 ke BpeMsa B 301e
KOHTUHEHTATLHOTO 34COIEHAA B TPYHTOBHIX BOJAaX ¢ MEHEpPaIU3aImei, TocTn-
raomeit 1o 200—300 2/, dorosoe cogep:ranue Gopa OGHYHO YBEJIMINBACTCH
mo 2-10*—1-10% mre/a. Ilpuuem B 5T0il 30HE BOJXHBIE 0PEOIHl PACCESHUS MECTO-
posieHnii Gopa mMewT caalfynw KOHTPACTHOCTH H OTPAHWYEHHBIE PasMepHI,
a B 30He I'PYHTOBHIX BOJ[ BHIOIEJAYHBAHHA BOJHBIE OPEOINH pacCesHIA HMeT
3HAYUTEILHYI0 IPOTAMEHHOCTh M KOHTpacTHocTh. MHTepmperanmumsa rujporeo-

* OTMedaeTcA TaKKe IPHYPOYEHHOCTH CEPHBIX MeCTOPOK[eHH K pailoHaM KPYIHOTO:
COJIeHAKOILIEHHA.

** HamMmenoBaHHe THIA BOJ IPHHATO N0 kiaccnpukammm B, A, Cyausa.
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Tabauya VI-4
Caaporeoxnmuyeckne MONCKOBbIE NMPASHAKH MECTOPOKICHIA Gopa

MecToposenme Gopa I'nfiporeoXuMudeckne MONCKOBEE NPH3HAKI
Munepaio- XU RTe Crn Cojepma- | Pasmeps
rudecknii | [IpOMBIIIIEHHEI THI SJIEMEHTEL Hie Gopa, BOHOTO
- ME2fa opeoJia, KM
-0Ca/JoYH bl Li(?
Tunepren- T'amoreno-ocaounEit B, F. K, Li(?) o 4. 100
HBIIL & S .
Byaranorenusiit By K, As, 8b, NH;, Li, F
‘ 010,2—0,3
Boparsl B Marsesmuains- B, F, Cu, Zn, As 1o 5—10
HBIX CKapHax
T'moorennniia o 5108
Bopocmaukaret B m3-| B, Cu, Zn, As, Hg, Pb
BECTKOBLIX CHapHaXx

XUMHYECKHX ODEOJIOB PaccesHNA MeCTOPOKIeHHI Gopa B apuAHHIX 00JacTAX
u3-3a caAaboli KOHTPACTHOCTH, a TaK:Ke H3-3a HAJAUIHA «GOPHOTO BACOTCHUN
mouB GoJsiee saTpyguuTensHa. 1losroMy mpu mETEpOpeTANNE BOXHBIX aHOMAJ Ui
3/lech IINpe MPUBIEKAIOTCA PA3IndHble KOIPOUINEHTH, B TOM Yucie Koddhdu-
B B0, i B

IACHTEL HQO‘*, i 10%; N
BofBl. Jtum Koapdumumentsr mpemmokennt A. II. Bumorpagosmm (1944)
u M. I'. Baxamko (1962). Kpome Toro, npn mHTepupeTammm BOAHHX 0PEOIOB
gl Ri 80,

T AT

102 -—;193—104, rge M — mMumHepaauzamus

TaKsKe NPHBIEKANTCA KOdGPHIImeHTH



FTEOPU3HYECKUE METOAbI PR A B A
WCCNELOBAHWH B THAPOTEOJNIOTHH Vil

§ 1. Neothuanyeckue meTonbl, NPHMEHAEMbIE
B TMAPOreocnoruy

B rmiporeosorus B HACTOAIEe BPeMs MNPOKO NPUMEHAIOTCH reouanae~
CKIle METOJB JJIf peleHus pasHooOpasHbX 3ajad. x npuMmeneHue OCHOBHI-
paeTess Ha  UCHONB30OBAHMI ECTECTBOHHBIX W HMCRYCCTBEHHO  CO3JAHHBIX
dusmaecknx noxeit. B pazsegoumnoit reodH3NKe HCIOMB3YIOTCA MATHUTHOE I TPa-
BHTAIIHOHHOE TI0JTe 3eMIlH, eCTeCTBeHHOe I MCKYCCTBEHHO CO3/IAHHBIe IERTPO-
MaTHHETHBIE TOJS, NOJA YIPYTUX KojleOaHuil, TepPMHIYeCKHe 0N 3emMan, mojs
0pEoJIOB PACcCesHNsA DIEMeHTOB 1 (pyTe. Ilo HazBaumio HTHX MOJEH MOJTYIITH
Ha3BaHUe OT[elbHbe reoduandeckyme MeTONBI: MArHNTOPasBelKa, rpaBmpas-
BeNKA, SIEKTPOpPasBeKa, ceilcMopasBeika, TePMOMETPHA, Pr3nKO-X HMHIYeCK e
MeTofH M Apyrme. Kax OTAedbHBIA MeTO] HPUHATO BHIACIATH OypoBy0 Teo-
¢manKy, OCHOBAHHYIO HA H3YYeHMM TeX iKe nojeil B CKBaKMHAX.

Jla pelmeHms reoJoTOPa3BeOYHBIX H IHPOTEONOTHIeCKNX 3ajad ¢ Io-
MOIBI0 Te0HI3MICCKHX METO0B HeoOXOANMO HAJM4IHe PasHUIb B puanuecKux
cBoiicTBaX (MATHUTHBIX, IEKTPUYECKHUX, YOPYIHX, PAJHOAKTHUBHHIX, IJIOTHO-
¢TH 1 p.) MCKOMOTO 00BeKTa 1 BMEIAKMHUX ero mopof. Jra pasHHLA B CBOIi-
¢TBaX TpOABIAETCA B BHJAE OTKIOHEHWs M3yJaeMOTO IONA OT HOPMAILHOIO
WIW, KAK TOBOPAT, B BHIE Teo(GU3MIecKux agoMajnii, Buapienme anomaini
I WX TPaBUJALHOE Te0JIOTIIeCKoe NCTONKOBAHNe — OCHOBHASM IEIb reoduznue-
CKIX HecJIegoBanumil,

Koporko 0cTaHOBHMCS HA CYHNIHOCTH reoU3MUIECKUX METOI0OB M MX IIpH-
MeHEHHH A penieHus KOHKPEeTHBIX 3ajla4y B THAPOTe0JOTHH I HHIKEeHEePHOIT
TeOJIOTHIL.

MaruuTopassefka

[IpuMeHene MATHATOPA3BEKI OCHOBHIBACTCA HA HCHOIH30BAHMN MATHIT-
woro mons Semam. IlociaenHee B KaKI0il TOIRe HPOCTPAHCTBA XapaKTePUsyeTcH
BekTOpoM T WM ero IMPOeKIUAMH HA OCH KOOp/MHAT: 7 — TpPOEKIHSA HA OCh
0Z, H — upoeknus Ha TOPH3OHTAIBHYIO IIOCKoCTH. Ilpoexmmm e e
a TaKsKe YIIH CKIOHeHHA [ 1 HaKToHeHHA [ NPHHATO HA3BIBATH BJIEMEHTAMI
(cocTaBIAAKNEMA) MArHATHOLO IOJS.

Epuauneit mamepenusa moasa I' m ero cocTaBIAioniux Z m H sBasercs
aperen (9). Ha mpakTmke HCHONB3YIOTCA Goiee MeTKNE eAMHUIBI — MHIIHID-
crex (m9) m ramma (y); Jo = 103 mo = 10° y. Hame Bcero MaMepsiOTCA COCTA-
prsone Z w H, JUIA ero MCHOJNbL3YIOTCH caMble pasHooGpasHeie MPHOOpPLL
1) npuGopw ¢ moctTosHEKM MarEHTOM (M-1 1 M-2), 2) npuGopsl ¢ MarHuTo-
qyBerBuTenbHEM paemenToM (M-17, 7' u Z-adpoMarauToMeTpsl 1 np.); 3) HEAY K~
HUOHHEE W SAePHO-Pe30HAHCHBIE NPHOOPHL.
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Hox Bospeiicreuem nona 3eman T pasamansie TOPHEIC IOPOABI HAMATHII-
deHbl mo-pasHoMy. CremeHh HaMarHMYEHHOCTH — MATHHTHBIC CBOHCTRA —
XAPARTEPUBYIOTCS [(BYMA BeIMIMHAMH: MATHHTHOH BOCHPHHMYHBOCTBIO —
% W OCTATOYHOM HAMATHHYEHHOCTHIO — Jn (perke MHAYNHUPOBAaHHOW HaMarHu-
JeHHOCThI0 — J,). Hammume pasmumsl B MarmutEBIX cBoficTBax Pas3INIHBIX
TOPHEIX TIOPOJ[ JA€T BO3MOKHOCTD IIMPOKO IPUMEHATH HTOT METOJ HPH Ie0J0-
THECKOM KapTUPOBAHUM, B TOM MHCJIE U IIPH IPOBeACHUH THAPOTre0TOTHICCKO I
I HHFKEHEPHO-TeONOTHIeCKOli CheMOR pasHBIX MacmraGos. Mapeaxa marmmro-
Pa3BeARA IPUMEHACTCA LI KADTUPOBAHHUA Pa3PHIBHEIX TEKTOHHUECKNX Hapy-
HIeHNH ¥ TPeMUHHBIX 30H.

lpaBHpasBenka

B rpasmpasseske mcmoam3yercs mose CHE TAIKECTH (rpaBuTanumonnOe
noxe) Jeman g. Cuily TsAsKecTH Ha HOBEPXHOCTH BeMirn MPUHATO H3MEPATH
YCKOpeHueM ¢Bo0OjIHO MAJAIOWEro Teaa (YCKOPeHMeM CITE Tsrrectn). Epunn-
ueit uamepenns B cucreme CI'C siBrsercs ram (eaa); 1 ram = 1 ea/cert. OGprano
Ha OPARTHKE HCHOJAB3YIOT 60Mee METKY0 eIHHANY — MUIITHraj (man); 1 mea =
= 0,001 cu/cer®. Cpennee smauenme CHIB THAMECTH Ha Seire paBHo 981 2aa.
MaremaTnueckn cuia THMKECTH HpegeTABIACT OGO HePBYI0 IPOUBBOIHY K>
TPABHTAIMOHHOTO TOTeHIHAJIA, T. €. g = %— = %. B mpakrmke, wpome
M3MEPEHHH CHIB TAKECTH, HANULIH HCIOIH30BAHIe H3MEepPeHUs TpajHeHTOR
CHIBL TAMKECTH BIOJb KaKUX-TnG0 HampapixeHmil, MaTeMaTuueckn rpaguent

CHIIBI TAYKECTH IIPEJICTABIALT c060iT

e 0y
9z~ 9z 0z

sz ==

(ycnoBmoe oGoaHaueHue rpajguenTa) u

Lamdgd
T I dy dz °

Hoauptit ropU3OHTANBHBL TPAHENT CHIBI THKECTI
2 2
G=Vwi, 1w,

[paguentsl CUIH TAMKECTH MMEIOT Pa3MEPHOCTE H MOKAa3HBaOT, HA KARYIO
BEJMYHHY BO3PAcTaeT CHIA TsAKECTH HA eJHHUILY [JTHHB B 3aJaHHOM Halpa-
BICHHH. 3a eIMHHIYy M3MEPeHWil TPAJHEHTOB CHIB THIKECTI OPUHAT JTBEII
(¢), 9TO COOTBETCTBYET MBMEHEHMIO CIUIBI TH;KECTH HA 0,1 mea ma 1 kKM, uan
B cucreme CI'C 1-107° 2aq ma 1 cn.

Ilpe nposenennn rpaBupassemounsix paor HBMEPAT audo cury Ta-
JKECTH, JTHOO IPaj{HeHTE CIMTHL TsaKecTH. UaMepernHsie aHavenus CPaBHHBAIOTCH
C HOPMAIBHBIME, TeOPeTuIecKu Boruucrenunimu. [loxyuennas pasauna c yue-
TOM PasiUIHBIX NONPABOK HpefcTaBisAer coGoil aHOMAIMO, Bednunma KOTOpoil
TeM Boabine, eMm GOXBIIE pasHENA B ILIOTHOCTH HCKOMOTO 0GHEKTA it BMema-
omEx ero obpasosaumit. [lus momeswix mamepenmit HCIOMB3YIOTCA TPHOOPEL
Tpex THIOB: 1) MAATHHKOBBIC — U HMBMEPEHHS AOCOTIOTHBIX 3HAYEHH
CHIIBI THAKECTH, 2) TPABHMETPH — JUIA H3MEPCHHA OTHOCHTEIbHEX H3MeHeH L
cwint taectn (PAR-3M, TAK-BM, TAK-IIT = Ap.) m 3) rpaBHTAIHOHHBIC
BAPUOMETDEl M IPAJHEHTOMETPH — [JIs W3MEPEHHs BTOPHX IPOU3BOIHEIX
rPaBATAIIMOHHOTO NoTeHHWana (Bapuomerpur S-20, Z-40 n rpajiueHToMeT p
I'PEM-2).

Ipasupasseika MHEPOKO NPUMEHACTCA NPH TEKTOHHUECKOM paitorupoBa-
HUM, TpH DPEeIIeHUH CTPYKTYPHO-FEOJIOTHYECKMX 3a7a4 M HpPH THONCKAX M
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pasBeike MecTOPOKAeHA IOMe3HBX HCKoIaeMHX. B rmaporeomornm m mume-
HEpHOH recJ0THH TPaBHpa3Be/iKa ¢ YCIeXOM HCHOIb3yeTcsd A KaPTHPOBAHUS
CKIATIATHX CTPYKRTYD U KPYHIHHX TeKTOHHWIeCKHX HAapyIIeHHWH IPH ImpoBefe-
HIN CHeMOK, MHOIJIA IIPU MOMCKAX MOTPEe0eHHBIX PeYHBIX [[OJUH.

JdnexkTpopazaBefika

B saerTpopassejre HCIOJB3YIOTCA KAK €CTECTBEHHBIE, TAK M MCKYCCTBEH-
HBIE DIEKTPOMATHATHBIE MOJA IMOCTOAHHOTO M IepeMeHHoro TOKa.

EcTecTBennne paeKTpHYecKue M0JA HOCTOAHHOTO TOKA MOTYT BOBHHKATH
B X0/@ pPAasHHEX NPHPOAHEIX IIPOMECCOB: OKHCIHTEILHO-BOCCTAHOBHTENBHbIX
(IIEKTPOXMMHAYMECKIX), TPOUCXO/AMINX HA I'PAHHIE DIEKTPOHHBIX IPOBOIHHKOB
¢ OKDPY/KAOMHEMH IX HOHHBIMM PACTBOpaME, (HIBTPANHOHHHX H nuddysmon-
peix. 1o HATWYMIO ecTeCTBEHHBIX IEKTPUYCCKUX IOJeH cyaAT 00 o0beKTe, MX
BEI3BIBAIOIIEM, H MPOUCXOASINAX B HEM W B OKPYKeHHH ero IpoIeccax.

Ilepemennbie Bo BpEMEHH €CTECTBEHHBIE DISKTPHYECKNE I0JA NPUHATO Ha-
3mBarh momsamu teanypudecknx ToxoB (moas TT). Pacnpepenenme moxs TT
Oyjier saBHCeTh OT IeoJOTHYeCKOrO CTPOEHHA pailoHa: TOKH OyAyT KOHIEHTpU-
poBaThCA B XOPOIDONPOBOAANIHX 00BEKTaX M 00TeKaTh IIOXONPOBOJAILNE.
Permerpamna Takoro SBIEHHA CIYKHT XapaKTePHCTHKOH Te0J0THYecKOro
CTPOCHUS.

HcexycerBeHHBE BIEKTPAIECKIIE MO MOCTOAHHOIO TOKA CO3Ial0TCHA MyTeM
HOpOIyCKAHMU HIEKTPUICCKOTO Toka [ depes [Ba 3a3eMJIeHAA Ha HOBEPXHOCTH
seman. C ToMOmBI0 [ABYX [PYIHX 3a36MIEHUI, PACHOIOKEHHBIX OOBIYHO
B CPeJHeH JacTH I Ha OHOI mpAMOM JWHHA ¢ IEePBRIMH, H3MEPSIETCA IajeHue
manpsikenus AU. Ilo usmepennsiv Benrnumnaam AU n I no gopmyie py = K AIL
ONPeeaACTC BEIMYAHA YASABLHOIO HIEKTPHIECKOTO COMPOTHBIEHUA TOPHBIX
mopos; B mpuBegenHoil gopmyrae Bemmumpa K — KodpPHUIUEHT yCTaHOBRM,
3aBHCANMI OT PACCTOAHWI H B3AUMHOIO DPACIOJOKEHHA YeTHPeX BRINIEYKa-
3aHHHX 3asemuenmii. Eciam maMepeHuss OPOBOJATCA B cpefie OJHODPOAHOM, TO
HaiijlenHoe sHadeHne OyjieT MCTUHABIM Y/AeAbLHEIM 21eRTPUYSCKUM CONPOTIBIIE-
paeM cpeinl. Ilpm maMepeHHsaX HajJ HeoJHOPORHOII cpesoil OyjeM moayvarh
TaK HasbBaGMOe KajKkyINeecs YMIeIbHOe BHIeKTPHYECKOe COUMPOTHBIECHHE (i

AU o
TOPHBIX HOPOJ, (pH = K T) 3a emmHMIY M3MepeHHH p H O, NPHHAT

1 om-memp (om-M).

MeTonsl HcerefoBaHuil, OCHOBAHHLIE HA M3YYEHHNH PACHpPENEIeHHA B IPO-
CTPAHCTBE KasKyIErocs CONPOTHBICHHA, Has3BBAIOTCA METOJaMM COIPOTHBIIE-
gua. K ux umenay oTHOCATCA METOJBI BEPTHKAIBHBIX HIEKTPHUICCKHX 30HIUPO-
papmit (BI3), punoxpueix smextpmueckux sompmpoBammii ([193), a Takike
meronst cmmerpmanoro (CIT), xomGmuauposarroro (KII), n pumonsnoro ([11T)
BIEeKTPONpoPUIHPOBAHIA U cpeAuHHNX rpafuenTos (AB). Bo Bcex Brimenepe-
YHCAEHHBIX METOJIaX CPABHHBAETCA XapaKTep PaclpesieleHNs Py 10 Mpodmiam
Ha J(HeBHOI MOBEPXHOCTH ¢ TEOPETHUYECKUMH rpauKaMM HaJ| PasidIHBIMH
00BbeKTaMH, B pe3yJbTaTe 4ero ycTaHABIMBAETCA HAIIIHe OOBEKTOB, a HPH
OMAarOOpHATHRIX YCIOBHAX MX 9IeMEHTH 3aJeTaHHA H TIe0JorHIecKasd
HIPHPOJA.

Il MoNeBHIX M3MEPEeHHH B MeToJax MOCTOSAHHOTO TOKA IPHMEHAIT
npubops-norennuomerps III-1, ICK-1, KCP-1, RCPM-1, AHY-1,2 u anex-
TPOpPasBeJoYHble CTAHIHUE PAa3IHMYHBIX MapoOK.

Heckoabko HHAYE MCHOJL3YETCH MOJIe MOCTOAHHOIO JIEKTPUIECKOTO TOKA
B MeTOje B3apsyKeHHOTO Teia (MeTojl 3apsafa): OJUH M3 IO0d0coB (00HYHO
TOJIOC «-}-») MCTOYHMKA TOKA IPHCOSIMHAETCA K XOPOMIOOPOBOJAIIEMY 3JIek-
TPHYECKHI TOK 00BeKTy, a BTOpOil 3azeMmiaserTcsa BIadm oT oObeKrTa (B «becko-

112



|

|
|
|
|

HeuHocTI). Bech 00beKT cranoBUTCA Kak OBl TPOMaHEIM 3IEKTPOJOM, BOKPYT
KOTOpPOTO Bejercs H3ydYeHUe pacOpefeNleHus moTeHmuaga. llo sexmumne
H XapakTepy paclpefeleHAs IOTEHIHAJA CYAAT 00 3JIeMeHTAX 3sajeramis
0o0beKTAa W ero pasMepax B IPOCTPAHCTBE.

MckyccTBennsle  DIeKTPHYECKHe MHOJA NePeMEHHOTO TOKAa CO3Jal0TCs
B 3eMie KaK 3a3eMJICHHBIME (T. . TaJbBAHHYECKH), TAK M He3a3eMICHHEMHA
(r. e. MHAYKTHBHO) HCTOYHHKaMHu ToKa. IHa pgmeBHOII moBepxmHocTH myTeM
H3MEpeHHA dIeKTpHYeckoil £ u Marmmrnoit H cocTaBisiommx maydaercs
BJICKTPOMArHATHOE IOJe, pacHpefieleHile KOTOPOTO OyeT 3aBHCETh OT JJIeK-
TPOIPOBOAHOCTH MCKOMOT0 00beKTa M BMEIMAIOMEi cpeasl. BHACHAR 0TKIOHe-
HHA H3MEPAEMOro IOJA OT HOPMAJLHOTO, CYAAT O Ie0JOTHYCCKOM CTPOSHHH
ILIOINAJIH, HA KOTO PO IpoBojiATeA naMepenus. [[Jia noxeBsx uaMepennii B MeTo-
Jlax IeKTPOPa3BeKH IePeMeHHBIM TOROM MCIIOAb3YIOTCA PA3INYHBIe 2IeKT POH-
HBle BOJBTMETDH, KOMILIEKTH ammapartypsl «3emis-1», «3emma-2», ADU-2,.4,
IEKTPOPA3BEOYHBIe CTAHINHA [ naMepernil noasa TT 1 B 9acTOTHHX 30HIA-
POBAHUAX,

W3 Bcex mpuMeHAIOMUXCA TeopU3NICCKHX METO/0B B THAPOTEOJOTHH H
HH;keHePHOM TIeoJOTHHM MeTOIH IIeKTpopasBefkm, ocobenHo Merogs BI3,
HAEKTPONPOUINPOBAHHA, €CTECTBEHHOr0 DIEKTPHIECKOr0 NOJA M 3apsafa,
UMEIOT caMoe HHpoKoe pacupoctpaHenme. OHH DPUBIEKAIOTCS IS pelIeHH
caMblX PasHOOOpAasHBIX 3a4ad: AJMA PACUICHEHN:A PABINIHHEX TOPHBIX NODOJ,
I oNpeejeHHA MOITHOCTH HAHOCOB IPH KaPTHPOBAHUH CKIATYaTHX CTPYK-
TYP H Pa3pLIBHBIX HAPYIIEHHil, IPH H3YIeHHH KapPCTOBLIX SBJICHMIl, TPeIMHO-
BaTOCTH TOPHHIX IOPOX M 30H BEYHOIl MEp3JIOTH, HPHM IOHCKAX H pasBejiKe
OPECHEIX 1 MHHEPAaJM30BAHHEIX IOJ36MHBIX BOJ, /ISl M3yYeHUs OCHOBAHTI
I0Ji MHKeHePHEe COOPY:HeHHA (I pPOodIeKTPOCTAHIUNA H BOJOXPAHMJINII,
(pabpuk, 3aBofoB, TpyOOIPOBOIOB, HeNE3HBIX U INOCCEHHBIX J0POr) M MHOTHX

IPYyTHX.

CeicmopasBefka

B merone ceiicMOpasBejikn HCHOJB3YeTCA PAsiMdINe B CKOPOCTH HMPOXO-
JRIGHAA YOPYTUX KojeGaHuil (BOJH) B PA3IHYHEIX TOPHHX mopojax. Hanmens-
IIyI0 CKOPOCTh HDPOXOKAeHMsA MMeoT mousa w HaHoew (ot 0,1—0,2 mo 0,6—
1,2 km/cex) m HaUOOJABIIYI0 — U3BEPIKEHHLEIE M MeTaMOphHYecKHe I0pPOIE
(mo 4,0—6,5 EM/cer).

3aKOHH pacHpOCTPaHeHHA YIPYTHX BOJH M3YyUaeT reoMeTpHYecKas ceii-
CMHKA, B OCHOBY KOTODOIl ITOJOKEHEI Te ke NPHHIUIE], YTO M B OCHOBY Ieo-
MerTpudeckoil onrnku. B coorsercrBuu ¢ 9THME DpHENUIAME B ceiicMOpazBegKe
PasimgaioT BOJHEL HpeJOMJIeHHEIe N OTpaskeHHBle. Pacmpocrpanenme BoJH
NpPHHATO XapaKTepU30BaTh U H300paKATE ¢ IMOMONBIO JAydeil, 4 HaOJ0A0T HX
Ha 3€eMHOIl MOBEPXHOCTH BJIOJb HPAMBIX JIHHWI, HA3HBAEMBIX CelCMHUYCCKAMH
npodmaamu. B Touxax mpodmisa mo ceiilcMorpaMMe 0IpeIe 0T BpeMs IpHXo/Ia
IPEJOMICHHON WIH OTPayKeHHOIH BOJHEI, a BATEM CTPOAT rpadik 3aBHCHMOCTH
BpeMeHH MPUXO0JA BOJIHEL OT PACCTOSHIA, KOTOPHIA IOJYYHA HasBaHHe TOJ0-
rpada. Ilomyums romorpad) M 3HAA CKOPOCTH PACIPOCTPAHEHHA YIPYLHX
Koxefamuii B TOAIE MOPOJ, JERAIMMX BHIIE OTpa;Kanmeil (Win IIpesoMs-
10mieil) rpaHMnBl, CHEIMaIbHBIME IPHEeMAME OLNPeAeIsAIT IIyOHHY 3aJeramus
OTHX rpasHul pasjgena. B macrosimee BpeMs 10 MeTONIY OTpPasKeHHHIX BOJH MOKHO
BRIJICIATH B paspese ogHoBpeMeHHO 10 10—15 rpanmn paspgena, a mo Merony
EMIIB — go 5—7 rpanum.

CelicMopaaBejika IPHUMEHACTCA TIaBHBIM 00pasoM /UIa peHmIeHHA 3ajad
CTPYKTYPHOTO XapakTepa B CBASH ¢ HOMCKAMH H Da3BeIKOH MecTOpOKIeHmin
Heri m rasa. Bampoii 001acTei0 OpNMeHEHHA CeilcMOpPasBeOKH ABIACTCH
u3yuyeHMe IPHIOBEDPXHOCTHHIX dacTell paspesa, o0co0eHHO oNpejedeHHe
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MOMHOCTH ¥ XapaKkTepa HaHOCOB. B Hacrosmee BpeMs celicMOpasBe/(Ka Hadm-
HAeT MO b30BATLES MPH H3YUeHNN HAIID AKeHHOT0 COCTOSHIIA FOPHEIX IIOPOTL B
BEIPAGOTKAX, [JA BREABICHHUA 30H TPEIUMHOBATOCTH U HYCTOT MERAY T'OPHBIMU
peipaGoTramu. OcolGenno GOMBIIYI0 MEHHOCTh MMEIOT JaHHbe CeiicMOpa3Beikn
10 OTpe/elennio YUPYIHX CBOMCTB FOPHBIX MOPOJ B HX eCTECTBEHHOM 3ajera-
HIJ, 9TO JAeT BO3MOYKHOCTH, 3HAA ILIOTHOCTL IODPOJHI, OIPEAedHuTH MOJYIb
I0ura 1 koadduunent Ilyaccona, 3HaHMe KOTOPHX Kpaiime HeoOXOAUMO IPH
NPOeKTHPOBAHAN NPOMBIILIEHHEX CO0pPY:HeHMI,

byposan reothusuka

Byposas reodusura — pasjen pasBefovHOil reoMaNKY, 3aHIMAOMIIICH
reodU3NUECKAMA MCCHAETOBAHMAME B CKBAKMHAX € LEIBI0 M3YHYeHHA Te0dO0TH-
UeCKOTO Paspesa, IepeceueHHOro ckpazkunoii. B Gyposoii reogmsnke HCHOIB-
3YIOTCS Te jKe (U3NTecKHe MO, 4T0 1 B MosIeBoii reodpusznke. Orimane Teopin
moJIeil IpH uccdefoBaHNAX B CKBAKMHAX COCTOMT B TOM, 9TO HM3ydaeMas cpeja
3aHHMAaeT BCe TMPOCTPAHCTBO, B TO BpeMsA Kak PN NOJEBOIl reopusnke mayda-
eMasd cpeja 3aHuMaeT TOIXBKO HIUMRHEe MOIyIpocTPaHCTRO.

Tak ke, KAK W B T0JeBoil reofmanke, cymecTByer Goablioe YHCIO METO-
T0B HcclaeoBaHnA ckBaskma. Hambompiiee mpakTHIeckoe sHAUCHIE IPH MCCIe-
MOBAHHAX THAPOTEOJIOIHIECKHX CKBAMUH HMEIT MeTOIbl dIeKTPOKapoTazka
(saporazs comporusienus — HC, Kaporask ecTeCTBEHHOIO OIEKTPHYECKOTO
moast — IIC, GoxoBoe Kaporazkmoe soHpmposame — BH3 m pesmcrusume-
TpHA), PAHOAKRTHBHOTO KapoTasKa (raMma-raporaz — 'K, meiirpommsrii ramma-
rapora;g — HI'H m raporam 1o Merony paguoaKTHBHBIX M30TOMOB) M TepMO-
RapoTasyka.

C IIOMOImBIO BEINEYKA3AHHOTO KOMILIEKCA METO[0B KapoTasKa MOKHO
HpOM3BECTH jleTalbHOe paculcHeHle Paspes3os CKBAKIH, BRICIHTHL B paspesax
BOJIOYIOpHBIe (MIMHNMCTHIE M CKAJTBHBIC MOPOJL) M BOAOHOCHBIE TOPH30HTEE
(IeCKH, HeCYAHMEH, raleTHURKY 1 TPEMIHOBATHE CKANBHBE HOPOAK), ONpejie-
ANTH MHHEPAJIM3AMUI0 BOJ, MOPUCTOCTH, BIAKHOCTH H INIOTHOCTL TOPHEIX
TOPOJI.

Wzmepenus TeMIePATYPHl B CKBAKMHAX HCHOJBL3YIOTCA AIA pacdieHeHms
reoIOTHYeCKUX PA3Pe30B CKBAKNH, JJIA BHISABIEHNA HEKOTOPHIX THIPOTe0J0-
IUYeCKUX 0COOEHHOCTel MecTOpPO;KIEHNIl, A BBYUCICHUA e0TePMHYECKOTO
rpajuenta (cTymeHd), [UIs OHpejelleHNsa MIOTHOCTH TeIIOBOTO IOTOKA, LA
KOHTPOJIA 33 COCTOAHHEM CKBa;KUH W T. I

§ 2. W3yyenHe reocjiord4ecKoro CTpoeHus

B rugporeonorum ¥ MH;KeHePHOIl TreoJOTHH 0YeHb 9acTO HPUXOJUTCA pe-
maTh TakuWe TeoJOTMYecKHe 3ajadl, Kak HOMCKYM M pasBejKka NorpedeHHBIX
BOJOHOCHEIX CTPYKTYD, KaPTHPOBAHNE BOJOMPOHMIAEMBIX I BOJOYMOPHBIX ro-
PUBOHTOB TOPHBEIX HOPOJ, HOMCKH ¥ HPOCIEKUBAHNE TPOIHHABX 30H M KPyI-
HEIX PA3PBIBHBIX TEKTOHMUECKNX HAPYIICHMIl, H3yYeHHe YeTBepPTHIHBIX OTIO-
JReHNIl M pAjx ApyIrux.

IIpm aHaaH3e NPAMEHIMOCTH Te0H3NYCCKUX METO0B IS PelleHHsA BhIIIe-
VKA3aHHBIX 3ajad [0JKeH YUHTHIBaThCA OorarTsiil M PasHOCTOPOHHUI OIBIT
UX WCHOJIb30BAHU IPU PelnleHyy AHAJOTHYHBIX 3a/1aY B CBAZH C IONCKAMHI
HeTeragoHOCHHX ¥ PYAHEX MECTOPOKACHHI I0JE3HBIX ICKOTAeMBIX. pu
5TOM IeTec000pA3HOCTh IPHMEHEHUS TOTO WM HMHOTO METOJA OIpejexAeTcid
ero TeOoJOruYecKoii ¥ dKoOHOMHUYeCKOH HP@EeKTHBHOCTHI0O M YCTAHABINBACTCA
B 3aBHCUMOCTI OT KOHKDETHBIX Te0J0THYeCKHX YCHOBH U AeTaIbHOCTH HCCle-
JLOBAHNIL.
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IMouckn u pasBefra HOTPEOEHHLIX BOJOHOCHBIX CTPYKTYD TaK sKe, Kak
7 HeTerazoHOCHKIX CTPYKTYDP, CBOJATCH K BHIIICHHI0 B paszpese MapRKupy-
IOIMAX WM OMOPHBIX TOPH3OHTOB (ILIACTOB) TOPHEIX TOPOJ, PE3KO OTiAHYa-
OMAXCA M0 CBOUM (H3MICCKHM CBOMCTBAM OT JAPYTHX TOPOJ.

Kakx moxassiBaeT HAKOIUICHHBIA ONKT, BEeIYIAMH METOZaMH PeIIeHIsA
CTPYKTYPHBEIX 3aj{ad SABIAIOTCA METOJB DJIeKTPOpasBelIky U celicMopasBeski;
poL APYTHX MeTO0B (MATHHTOPa3BeKH, T'PaBIPa3Belku) HeBeTHKa.

N3 MeToOB DIEKTPOPA3BEAKM JUIA HPOBeJeHHs CTPYKTYPHBIX MCCIejo-
BAHHI TPUMEHAIOTCS METOJBl BEePTHKAILHOTO JIEKTPHYECKOTO 30HIMPOBAHMNA
(B93), nunonnHOro snerTpudeckoro sonpmposamua ([[93), wacrorHoro 30m-
mmuposanna (U3) u cragoirenna moxs (CII), KoTopsiMu H3ydaercs H3MeHeHHe
compoTuBaenus mopox no Beprukanu. [lo pesyapratam momeswx mabaiogeHmii
STHMH METOJAaMH CTPOATCH Tak HassiBaeMble Kpuseie BO3 (mam JI93, 43,
CIl). Tlocaegyomas MHTEePIpeTALNA ITAX KPHUBHIX, 3aKI0YAI0MAACH B CONO-
CTABJIEHHI WX € TEOPETHUECKHMH KPHBHIMM, JaeT BO3MOKHOCTL HOJYYHNTh
naHHEBe o rayOnHe saleraHms I YAeABHOM DIEKTPHUECKOM CONPOTHBICHUH
HHTePeCyOIUX HAC ILTACTOB I'OPHBIX IOPOJ.

Honyuennsie JaHHBE HCHOIL3YITCH A HOCTPOSHHA Ie0deKTPHIECKHX
paspesos M KapT PABHHIX IMyOHH 3ajeradus BOJAOYIOPHHX H BOJAONPOHMIIA-
eMBix miactos ropEeX mopoj [CrpaBounuk reodmsuka, t. III, 1963].

CeiicMopaaBeika Ui PenieHns CTPYKTYPHBIX 3a/iad IPAMEHACTCA B MOJH-
PUKANIN MeTOJI0B OTPasKeHHBIX W IpeJoMIeHHBIX BoaH. B sasmcumocTi ot
rayGunsl ceficMmUecKue HecIeOBaHUA TMOAPA3JeHAIT!:

1) ma mecaeposanms Goxbmux raybum (g0 60—80 ra), mMeIEe IIeIh
NOJy9NTh JAAHHBEC 00 YCIOBHAX a3aierands mosepxHoctn Moxoposmdmua;

2) ma WeCJeJOBAHIA CPEIHMX TuayOHH (0T COTeH METpoB Jio 6—10 &m),
HPOBOJ{EMELe ¢ IETBI0 BRIACHEHIs 0COORHHOCTE 3aTeranis KPHCTAINICCKHIX
OO/ O UeXJI0M 0Caf0YHbIX 00pasoBanuii U PacwIeHeHHs 0Ca{0THBIX TOJI
1 IIOMCKOB CTPYKTYPHLIX GopM, GIaronpuaTHEX 4715 00pasoBaHIA MECTOPOK/e-
Huit HedyT, rasa, yrid, jKelesa M HeKOTOPHIX APYTHX MOJE3HBIX HCKOMAEMBIX.
MagecTHB CAYyYan HCIOAL30BAHIA CeCMOPa3BeIKI I BBIICIeHUA BOAOYIOD-
HHX M BOJOTPOHUIAEMBIX TOPH3OHTOB TPH 00CHE0BAHME apTe3HaHCKUX Oac-
CeHOEB;

3) ma WccIeOBAHMA MAJBX MIyOHH (JecATRH — HepBHe COTHI MeTpOB),
HPOBOJMMBIE C I@IbI0 H3YUEHUS YeTBEPTHYHBIX OTIOKeHMI M IOJXyYHBIIHe
HasBaHMe MHUKpoceiicMOpasBegku. ITOT BHJL WCCTEMOBAHMA, KaK HMEIOuil
OUeHDL BaRHOE 3HAYEHNE IPH THAPOTeOJOrHYecKMX M HHKeHepPHO-IeoJorHde-
CKUX MCCIeIOBAHMAX, PACCMATPHBACTCH HIDKE HECKOJIBKO NOXPOGHEi.

loy M3yuenmeM 4eTBePTHUHHX OTJIOKEHUIl HOHHMAETCA ONpejelenie ux
MOIHOCTH, KAPTHPOBAHHE JAPEBHAX NOrpefeHHEIX [0JNH, CBOAAIIEECA K MPo-
CHeKNBAHNI0 HAUOOIee TOHMKEHHEIX OTMETOK IOJOUIBBL aJI0BHATBHBIX 0TI0-
JReHMII, a TaK/Kke BHUIETCHHE M OKOHTYPWBAHHE DA3IMYHBIX HO JHTOIOTHYe-
CKOMY €OCTaBY DasHOCTEN YeTBePTHYHBIX OTJIOKeHMHIl.

Penrenye mepBeiX JBYX 3a/1a4 0 NOCIeHET0 BPeMeHH IPOBOJWIOCH riaB-
HHIM 00pa3oM METOJIaMH CeiicMOpPasBejIKH; PelieHue TPeTheil 3a/adl — MeTo-
jaMu saexTpopassepkn. OnpejesieHie JINTONOTHYECKHX TPAHMI] B YeTBEPTHY-
HEIX OTJIOKEeHNAX, 00BYHO CBA3aHHOE ¢ NOUCKAMH BOJOHOCHBIX KOJLIEKTOPOB
(meckoB, TpPaBHA) MM € BHACHEHWeM YCJIOBHIl 3aJeramms BOJOYHOPHEIX
IIMHUCTHIX TPOCIOEB M JHH3, BeChbMa 3aTPY/HUTENLHO H3-33 3HAUNTENBLHOH
M3MEHYMBOCTH COMPOTHBICHHA OTASMBHBIX PAZHOCTEIl YeTBePTHYHBIX OTJIOjKe-
HEii KaK B rOPH3OHTAJBHOM, TAK H B BEePTHKAIBLHOM HAIPABICHHAX.

Ipeamoskennbie B NOCAEHIE TOIB NOPTATHBHEE MUKDOCEHCMOYCTaHOBKIT
(JITU — B. C. Mysswies, MT'Y — IIl. A. Asumu o /p.), Kak NOKa3aqu noje-
BEE OTBITHLE PAGOTH, MO3BOJAIT YCUEMHO PelaTs Bech KOMINIEKC BOIPOCOB,
BOZHMKAIOMHX NpH HCCIeI0BAHHAX UYeTBePTHUYHHX oTA0sKeHuit, Ocobenmo
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MeHHEM [T TPAKTHKE ABJIAETCA BO3MOMKHOCTE IATONOTHIECKOTO PACUIeHCHIS
YeTBePTHYHBIX OTIOsKeHMil. 1Ipn aTOM 0/HO3HATHOCTE PeMIeHIIS I'e0I0T ITeCKAX
sanad 3HAUYATEILHO BO3PACTAaeT UPY KOMILIEKCHOM HMCIOJb30BAHUHM MHUKDO-
ceficMOpa3BeKH M AIEeKTPOPa3BeRM.

TIpH nomCKaX W KAPTHPOBAHI KPYTONATAIONAX Te0IOTHICCKIX 00HeKTOB
(TpeIHEKX 30H I PaspPHBHEX TEKTOHHIECKHX HAPYIICHHIT, ITACTOB BHICOKOTO
M HH3KOTO COLNPOTHBICHNs, KOHTAKTOB FOPHEIX TOpOA M 7p.) Hamboxee ger-
KHe PeayiabTaThl AAIOT METOJIEl CHMMETPIYHOTO (AMNB u AA'MNB’B), rom-
ouanposanmoro (AMN co MNB) u mmmompmoro (ABMN m ABMNA'B’)

Px,OM-M

Prc. VII-1. Tuomdnsie rpaguknm Py 9TeKTPoOnpodIIHPOBAHNA YCTaHOBKOM
AMNB Hapj TpemWHHO 30HOI.

1 — rpaguk o npA He(oapmolt rayGuHe HCCAENOBaHMA; 2 — rpadHK p. npu Gonbmoit
TIyOMHe HCCJIeIOBAHMA; 8 — YDPOBEHb IIOABEMHBIX BOJI.

BUIOB 2JEKTPONPOPIINPOBAHAA, METOJ AUIOJILHOT0 HHAYKTHBHOIO Ipoduiu-
pOBaHMA, METO[ PAJHOKHI ¥ Apyrme. BeemMm aTuMu MeTogaMu naydaercs maMe-
HEHNE reoJorAIecKOro paspesa B TOPH3OHTAIBHOM Hanpasiemmu. Pesynprare
HOJeBHX HAOMIOJeHHIT MeToJgaMu JIeKTpPoIpodIIHpOBAHNA H300pakalorTca
B BHjie TPAQUKOB Oy IO TpodmIAM HIM B BHJe KapTe npoduiaei p, u reojorn-
YecKHX pesyipTatoB. [lpyrme reofmsmueckme MeTOs (ceiicMopasBegka,
rpaBHpasBefka, MATHATOPA3Be/kA, TePMOMETPHA I PajHOMETPHA) I pele-
HUs BHIIOYKa3aHABX 337189 IPUMEHATCA 3HAYNTETLHO peske.

Ha puc. VII-1 npusegensr rpaduim 0 CUMMETPUYHOTO dJeKTponpodmin-
pOBaHMA HAJ 30H0il MHATEHCHBHOCTH TPEMUHOBATOCTH ropHux nopox. Cuemyer
3aMETATL, YTO B CJyYae M3YUeHHs POPHEX IOPOJ HHEKE YPOBHS I'PYHTOBRIX
BOZ{ HaJ| 30HAMH TPEMHHOBATOCTH HAGIIOAAIOTCA, KAK NPABIIO, MEHUMYMBL Dy
Ha KPHBOH dIeKTPOnpOPIINPOBAHNAA, a B CIydYae H3YIeHHA TOPHHEIX HOPOJ
BHIIIE YPOBHA TPYHTOBHIX BOJ HA KPHBOM Py MOTYT Ha0miofaThCcA KaK MaKCH-
MYMBI, TAK ¥ MAHEMYMEI COIPOTHRICHIA.
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UssecTHo, 9T0 TPEIMMHOBATOCTE FOPHEIX TOPOJ BEI3EIBACT HICKTPHYCCKYIO
AHH30TPOTHIO STUX MOPOJ, T. €. HX HEOJMHAKOBYIO HIEKTPONPOBOHOCTD B Pa3-
JUIHEIX HALPABIEHUAX. B CBAZM ¢ 5THM IIpeicTaBIACTC S BO3MOKHEIM HCIIOI B30~
BaTh ABJICHHE AHUBOTPOIMA JUIsA ONpege e s TOCIOCTBYIOIIEro MpocTHpaRns
I H3y9eHWs HM3MeHeHHA CTeleHHU TPeNHHOBATOCTH II0 PA3IHYHLIM HAIpa-
Baenuam, s 9Toil medXm TPOBOJAT Tak HA3KIBACMBIe KPYIOBHE BepPTHKAJILHEIE
sorpupoBanua (KB3) m mo mx pesynprataM crposT mOMApHEE IHArpPAMMEL,
KOTOpPEIe HPEJCTABIAI0T cO00M DIIINNICH, BHTAHYTHE N0 IPOCTHPAHMIO aHH30-
TPOMHOI TOMIM, a B HALEM cjaydae oo Hampasiaenmio Tpemus [[laxmos, 1963].
Ha puc. VII-2 mpusejiena ofiHa U3 HOJXAPHBIX HATPAMM 1A OLpEfeNeHNsA Ha-
TIPaBIeHNs TPRIIHHOBATOCTI,

Jlna ompeneneHns OpoCTPaHCTBEHHOTO IIO-
JOHeHHA TPEIUHHEIX 30H, TEeKTOHHYECKHX Ha-
PYHIeHMII # INIACTOB BBICOKOTO M HHZKOTO
CONPOTHBICHAS PEKOMEHIYETCHA HPOBOJUTH KO-
pensanui; HabIIONeHAA AHOMAJMI Ha IOBepX-
HOCTH 3eMJIH M B CKBayKHHAX.

KB3-3

§ 3. UsyyenHe noBepPXHOCTHbLIX
M NOA3EMHbLIX KapcToBuiX thopm

Wspectno, uro B GOJALIIHHCTBE CIyJaes
TPEMUHOBATOCTE TOPHBIX HOPOJ, ABIAETCS Iep-
BOIPHYMHOM 06Pa30BaHMsA KAK IMOBEPXHOCTHHIX,
TaK H TAyOMEBHX KapcroBux ¢gopm. ITosromy
H3yYeHNEe TPENINHOBATOCTAE M Kapcrompossiae- Pme. VII-2. Tunwamas monap-
HHA IpeficTaBiager coGoil mo cymecTBy ojpmm HaA Amarpamma KB3, mcmoas-

w 3 ayeMasg JMIA ONpeJeNeHns Ha-
o0muii BOIPOC, BOBHUKAIOMMI HPH pelIeHHH TIpABIEHNS TPOIMHOBATOCTA.
PasIMYHEIX 3a/1a¥ BOJOCHAOKEHUS, HHKEHePHO-

FEOJIOTHYCCKUX YCAOBUE BO3BEJICHHA COODYKEHMH, DKCILIyaTAIWH pasiimd-
HEIX MECTODPORACHUIT HOJTe3HEIX HCKONAEMBX I T. II.

OcHOBHBIMI MeTOfaMU M3YYeHHsA 3aKapCIOBAHHOCTH SBISIOTCH DIEKTPO-
pasBejlka M B MeHBIIeil Mepe — ceficMopasBeaKa. JTHMH MeTOJlaMH POIIAIOTCH
Claefyiomue TacTHEE 3aaTH: 1) BHABICHNe H OKORTYPHBAHAE 30H IOBHIICHHO
TPEIMUHOBATOCTH M BAKAPCTOBAHHOCTH; 2) OmpejeneHne rIyGUHLL pacmpocTpa-
HEHHs 30H 3aKaPCTOBAHHOCTH M IOBHIMEHHOIT TPENUHOBATOCTH; 3) 00HAPYIKe-
HHe OTJIeIBHBIX KapCTOBHIX IOJOCTeil M HX OKOHTYpHBaHHe.

Jlis BHIABIEHUs M OKOHTYDHBAHHA 30H TOBHIICHHON TpeIIIHOBATOCTI
W 3aKapCTOBAHHOCTH TPHMEHAITCA METOJH dIeKTponpoduiupoBanms (cHM-
merpmanoe — AA'MNB’B un komOmmmpoBanmoe, wrm gmmombHOe) B codera-
HHH ¢ BEPTHRAJBHBIMU BJIEKTPHYECKHMH H KDPYTOBHIMU 30HMPOBAHMAMIL.

Hosepxmocrarie KapcroBre (GOpMB Ha TpadumKax Oy METOZOB 3IEKTPO-
IPOQUINPOBAHNA MOTYT OTMEJATHCHA KAK MAKCHMYMAMI Oy (HE0OBOIHeHHEI
Kaper), TaKk M MUHUMYMaMHi 0y (Kaper oGBojmenmsii). IiyOmHa morpeGenHsx
KapCTOBHX JempeccHil Mos;ker OHTH OIpejeleHa ¢ MOMOINBI0 Meroga BO3,
I MHKPOCEHCMOPa3Be/[Ki, HO HPH YCIOBHH, eciy pasMepsl Jempecciuii BechMa
BeNWKH, a CKIOHBEI WX IOJOTH.

FCny6nnmste kaperosrie opMEI, PACITOI0MEHEEE BHYTPH KapCTYIOIUXCs
IOpPojA, 00BYHO 3aIOJHEHH 0OBOAHEHHHIM PHIXJIBIM IIECYaHO-TIMHECTEIM MAaTe-
PHAJIOM; peje BCTPeIAOTCA MoaBle Kapcrossie opmer. Hepegko raybmmmne
KapCcTOBEE MOJIOCTH 4epe3 CHCTeMY TpemUH CBA3aHbL ¢ IPHIOBEPXHOCTHBIMI
POPHIOHTAMI KapCTYIOMErocsa Maccusa. B rakmx caygasx yxazamHOe 06CTOA-
TEABCTBO MOKET OBITH MCHOJB30BAHO KAK IONCKOBHI KDPHTepHil TiyGMHETEX
KapcToBHX (opm. B oTHX cayuasx Ha HepBOM dTame METOTAMII 3JIEKTPO-
npoguauposanua  (KOMGHAMPOBAHHEIM, W/IH JIUMOJBHEIM)  IPOM3BOINTCS
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npociie;kuBaHue TPUIOBEPXHOCTHLIX TPEIMIUHHKEIX B0H, a 3aTeM ¢ YYeToM
PesyIbTaToOB IeKTPONPOQUINPOBAHNA, HA BTOPOM BTANE, ¢ MOMOIIBLIO METoIa
B93, ycranapnnpaercs ray0uHa MHTEHCHBHOTO KapcTONpOABICHHS,

C mpuMeneHueM BHIIEONNCAHHON METOMMKN OBUIN BEIABIEHH HEM3BECT-
HEIe KapcToBeie modocTn Ha rayoune 50—80 m B paiione ussecrroit Kymryp-
croii memepsi. Cienyer ofpaTurh BHEMAHUe, YT0 OOHADPYIKEHHE OTHEILHBIX
RapCTOBHIX IOJIOCTEH M MX OKOHTYPMBAHHE BO3MOKHO TOILKO B TOM ciydae,
KOrJa UX pPasMepsl COM3MEPHMEI ¢ MOIMHOCTHIO IMOKPHIBAIOMIIX OTIIOKEHII.

[TparTHuecKkn Ba;KHEIM BOIPOCOM M3YUeHHs KApPCTOIPOABICHIA SIBJIACTCH
wOHAapy#AeHNe KapCTOBHX NoJocTell, HAXOMAMUXCA BOJMZN TOPHBIX Bhipabo-
TOK, & TaKske B IPOCTPAHCTBE MeKIY TOPHBIMH BHIPAGOTKAMM M CKBASRIHAMM.

Has obHapy:keHHs TAKUMX HoJ0CTeill MOTYT OBITH TPUMEHEHBI METOlbl
BIEKTPONPOPUINPOBAHIA 1O CTEHRAM BHIPAbOTOR, PAJHOBOJHOBOTO Hpodiin-
PoBaHHA, HOJYYUBIIEro IPHU3HAHNE TOABLKO B IOCIeIHEe BPeMs, I MUKPOCEi-
cmuueckue meciaenoBanud. WHorna pnsa aToil menm mM3yduarT TeMmepartypHEIl
pesmnM Ha 3aboe BBRIPAOOTRU.

Jlis o0HApyKeHUA RapCTOBBIX HOJOCTEN, HAXOAAMMXCS MEKIY TOPHEIME
BHIPAOOTRAMI T CKBaRIMHAMIL, IMAPOKO IPIMEHICTCH METOJ PagNoBOJHOBOTO
npocsediBamia. Meros ocHOBaH Ha M3YIeHHR MOTIOIEHISA HIEKTPOMATHATHEIX
BOJIH TOPHBIMI TOPOAAMIT: 4eM O0JIbINe HIeKTPOIPOBOAHOCTL TOPHBIX IOPO,
TeM CHILHee HOIIOMAEeTCs DICKTPOMATHATHAS YHEPIUA TAKHMH IIOPOIAMIL.
Ecan B mpocrpascTBe MemIy CRBaKMHAMH BAKJII0YEH KapeT, TO, IOMECTHB
B OJHY W3 CKBAaj/KUH HCTOYHHK 5JIEKTPOMArHUTHOH DHEPIHH, a4 B APYILyi —
PermeTpaTop, ¢ IMOMOMBI0 KOTOPOTO H3MEPSeTCH 9Ta DHEPruA B PasiIMIHBIX
TOUKAX CKBA;KUHEL, IOJNYYHIM cBoeoOpazHyw paguoress or xapcera. [Ipomssena
PerucTpannio YHePTUH IO CKBAJKAHE IPH APYTHX TOYKAX CTOAHMA MCTOTHHKA
dHepruy, MOMHO HOJYYNTH JaHHbIe, YHa3bklBalOmie Ha IOJOKeHHe HCKOMOIo
00BEKTA B IIPOCTPAHCTBE.

§ 4. WsyyeHue reonorHYyecKux paspesos
FMAPOTe0JIOrHYECKHX CKBAXKHH

Jlust eTaxBHOTO PACHICHEHNA TeQJIOTHICCKAX PA3Pe30B CKBAKAH IIPH-
MEHFITCA MeTOJEl dieKTpokaporaska (raporas KC, IIC, BK3 u pesucrusu-
MeTpHA), PAjNOAKTHBHOIO KAapoTaska (raMMa-KapoTa;K, HeHTPOHHEI raMma-
RapoTazk M KapoTask IO MEeTO[y PagHOaKTHBHLIX H30TOIOB), TEPMOKAPOTAska
H aKyCTHYECKOTO KapoTasKa.

Hpﬂ JUTOJOTMYCCROM pacYwiIeHeHHH TOPHEIX nmopona, B YaCcTHOCTH HpH
BBIJIEJIGHUN B Paspese BOAOYIOPHBIX 1 BOAOIPOHUIAEMEIX TOPHU3OHTOB, HCIION b-
3yIOTCA CHeMUQHIECKIe XapaKTepHEEe 0COOPHHOCTH KAaPOTAKHBIX AMATDAMM,
HOCTPOEHHEIX ¢ IIOMOIIBIO BHIIEeyKazaHHBIX MerooB. OmpepereHHEE codeTa-
Hus 0COOEHHOCTEH PABNMYHEIX METOJOB TMO3BOIAIT AOCTATOYHO OJHO3ZHAUHO
1 00BEKTHBHO BEIIETHTE B Pa3pese MCKOMEE TOPH3OHTH mopo. Jlaa pogoymop-
HBEIX ¥ BOJONPOHHIIA@MBIX TOPHEIX mopoj B Tabx. VII-1 nmpusejens: HexoTophie
0CO0EHHOCTH KapOTajRHBIX XapPaKTepICTHE.

Jls1 ompepenennsa KOJNJIEKTOPCKEX CBOMCTB ropusix mopox B. A. Pamo-
JOBa HA OCHOBAHIIN aHAAMN3a GOMBINOTO (PaKTHIECKOTO MaTePHATIA TI0 KAPOTARY
YCTAHOBHIIA HEKOTOPHI® CAMBIE OOI(He IPHAHAKM BHACTEHNA Ha KapOTasKHBIX
AmarpaMMax g 4eTHpeX THIOB FeoJOrHIecKHX PA3pPesos,

1. HMecuano-zaunucmeti paspes. llecknm ¢ xopomieil BOHOOTAAYCH MMEIOT
yaeasHoe conporuasirerne o1 30 mo 200 ox -, oTHOCHTEILHOE COTPOTHBICHNE [,
He mpesblmaiomee 6 (D0J OTHOCHTENLHBIM COIPOTHBIEHWEM F IOHUMAETCS
OTHOMHIEHHEe YJeJLHOT0 CONPOTHBAEHHA MOPOIBL — Py K YIEJIbHOMY COMPOTH-
BJICHII0 HACKIIAIOMEI ee BOJAE — Pg), 3HAUATEILHYI0 AMINTHTYAY OTKIOHEHNH
kpuBoit CII or wwimHmM raupy, MUHMMANBHYIO BeJHYHHY WHTEHCHBHOCTH
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Tabauya VIi-7

SHATeHUA PETHCTPHPYEMEX APAMETPOB 10 METoJa

Hopojt
: : aKyeTmie-
KC IIC 1 H
{ K IR CKOTO
Tanna Ogenn nnskie Bricoxne smavenna | Bricoxne Husxme Cpeguie
Caannn Husrmne Bricokne Bricorue Huzgrne Cpennue
Bogoymopuuie
Cranbrbie Bricokne m ouennh BEH- Huarwe pas ocagounsix | Bricokue Bricorme
¢ COKHe I MeTaMOpPHHIecKUX
I BEICOKHE s KIIC-
JBIX M3BepP;KeHHEIX
eckm, rameunsie Kon- | Pasusie smavenms B 3a- | OGEUHO HU3KIC OGuur0 HH3RIe Huzkne Husgrne
TJ0MepaThi BHCHUMOCTH OT MItHe-
Pas3anum BOJ
Bojtonpornmaemste
Tpemununsie sous B | Huskme (dvepemoBanme | O6EuHO MunnManzb- | Huskme Huskne Huskue
CRAALHHIX II0pPOjax MaKc. MHH, ) HEBIE




€CTEeCTBEHHOr0 TaMMa-H3IyIeHAS W CPABHUTEIBHO HEGOIBIIYI0 BeTHIHHY
WHTEHCHBHOCTH HEHTPOHHOTO IaMMa-H3IydeHn:. ;

BoponocHrle mecuaEWMKM XapaKTepH3YOTCA YAEABHBIM CONPOTHBICHHEM
or 50 mo 400 om-m, cpaBHETEIHHO HeGOIBINON BETMIMHOU OTHOCHTEIBLHOTO
CONpPOTHBIHNA, 3aMeTHEIM oTkaomerneM Kpusoit 1IC or «imamm ramm», HHu3-
KUM 3HAYeHHEM eCTeCTBeHHOTO raMMa-wa3jydyeHHA U He 0YeHb BHICOKHM 3HAYEe-
HHEM HeHTPOHHOTO TIaMMa-H3IyIeHUsI.

2. KapGonamunii paspes. IlepcuexTusnsie HA BOAY KapOOHATHBI® MOPO/IEL
xapakTepusyiorcsa comporasiaennem ot 40 1o 500 oam - m, 3aMeTHEIM OTKIOHEHHEM
rpueoit IIC or wimHEWM rImHY, MAHUMAJLHBIME 3HAYCHHAMH MHTEHCHBHOCTH
eCTeCTBEHHOTO TaMMA-H3IyYeHHA W NMOBHIICHHEMN 3HAYCHHAME HEHTPOHHOTO
raMMa-m3aydeEna. Hamoyumme KoMJIEKTOPCKHe CBOICTBA HMEIOT TIOpH-
30HTH M3BECTHAKOB ¢ HAHMEHBIICH BeJIMINHON OTHOCHTEILHOTO COMPOTHBIIE-
HHA B CPABHUTEILHO HEBHICOKONH MHTEHCHBHOCTHIO HEHTPOHHOTO FaMMa-H3ily-
YeHHsA IPH HamboJiee BEICOKOIl ecTecTBeHHOM PaTHOAKT HBHOCTH.

3. Paspeswi, npedcmasaennvie U36EPHCCHHBMU NOPOIAMU. IlpusmaxaMa
BOJIOHOCHOCTH H3BeP/REHHEX IOPOJ ABIAIOTCH HH3KOE Y/elbHOe CONpPOTHBIE-
HOEe ¥ NOHWKEHHAS HHTEHCHUBHOCTH HEHTPOHHOI'O M eCcTeCTBeHHOrO raMma-
W3IyUeHHs; BePXHUIl HpejieJl OTHOCHTeALHOTO CONPOTHBIEHHS COCTaBIACT
3040 egunuunn, HEWKHWI Opeex TOYHO He YCTAHOBIIEH.

4. Cmewannwvie paspesti. K maTepnperanum pesyiabraToB TAKHX paspesos
cleAyer NOAX0MUTh MHIUBHIYAJIBHO, HCX0AA U3 0co0OeHHOCTEH I'e0JI0THIecKOT0
CTpOeHMs paiioHa.

IloMumo ompegeIenus JIUTOMOTHA W BOAOHOCHOCTH TOPHEIX IOPOJ, HaHHbIe
KapoTaska CKBA;KUH TMO3BOJAIT MPOBOJATH KOPPEIANHI0 PAa3pe3oB CKBAUH.
Jlaa sToro Ha JAmarpaMMax Heo0XO[HMO BHEIHTH reo(usmIecKue pemeper,
KOTOpPBIE JOJKHE COOTBETCTBOBATH OIPEIGTEHHBIM CTPATHrpaQUIeCKIM TOpI-
30HTAM MM XapAKTePHBIM YYaCcTKAM Ie0JOTMYecKHX paspesoB I OTMEHATLCH
Ha KADOTA;KHHEIX JHATPAMMAX UeTKOH aHOMAJIMeil, MO3BOJAKMEN JeTrKo oOHa~
PY#RHBATL pemep Ha COMOCTABIsEMBIX JAHarpaMMax, a TAKKe HMeTh HaCTOJBRRO
3HAYMTEIbHYI0 MOIHOCTD, YTO0hl € H3MEHeHHe MAJI0 CKa3hBAIOCh HA KOH(U-
TYpPAIAR COMOCTABIAEMBIX KPIBEIX.

Ilocme Toro mak Ha paspesax CKBA/KUH BHJIIeHBl OCHOBHBIE H BTOPOCTE-
HeHHbe perepsl, MPHCTYNAOT K MOCTPOCHHIO Te0Joro-re0pusmieckux paspe-
308. llo H3MeHeHHMI0O MOINHOCTH pEmEpPOB, MX BHIIAJIEHHI0 WIH CMEIEeHNO
cynaT 06 0COOEHHOCTAX Ie0JOTHIECKOro CTPOeHHd ydacTka. Boabiryio mem-
HOCTH [7If THAPOTEOJOTOB IPEJICTABIAIOT Pas3pessl, Ha KOTOPBHIX HPHUBOJUTCH
KOPPeIANIA BOAOYIOPHEIX I BOJOHOCHEX FOPA30OHTOR, BBIJEICHHBIX COTIACHO
BHIIIEH3I0KeHHEBIM IPHHIIHIAM.

§ 5. H3yyeHHe Temnepatypbl H MHHEpanH3aUUH
nofsemMHbIX BOA,

WsydeHne TeMmepaTypsl i MIHEPaIM3AUNH NOJ3EMHEIX BOJ HMeeT 00.Ib-
Ioe 3HAYCHME JUIsi BHISICHEHNS HX TeHE3WCA W BOSMOKHOCTEH NPAKTHYECKOro
HICHOOIB30BAHMNA.

Hayuenue TemnepaTypsl

Temmeparypa MOJ3eMHBIX BOJ MOKeT H3MepPATLCA B GYPOBHX CKBajKHHAX,
B IIIypax, MPONEHHEX U3 TOPHBIX BHPAa0OTOK, B KOJOMUAX ¥ B MCTOTHHRAX
TePMOMETPAMA DasAMYHHX KOHCTPYRImmi (cM. raasy XII).

BobIIHHECTBO TeOTePMUIECKUX METOOB HMCCIE[0BAHAA OCHOBAHO HA I3-
VYeHHH €CTeCTBEHHOTO TeMIEepATypPHOTO HOJIA 3eMiH. JTo HoJe MOKeT OBITH
IOJ[PABEIeHO HA J[BE YACTH: 30HY HePEMEHHEIX TeMueparyp (10 riyOmmsl 30—
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40 m) ®m 30Hy ycTaHOBHBIIMXCA TemmepaTyp (rayGokme caom amrocdepsi).
Ilox BomOil mepeMeHHHIX TeMIEPATYD HAXOAWTCA TOPHAOHT IIOCTOSHHON TeM-
HepaTyps, MOBTOPAIONMMI B OCHOBHOM pexbed AHEBHOM moBepxHOCTH. Temme-
parypa 5TOr0 TOPH30HTA paBHA NPHUGIMBHTENHHO CPEJHEro0BOil TeMmepaType
maHHOro paifoma. Hmme ropmsonta NOCTOAHHEIX TemMmepaTyp NPOHCXOLHT
HocTeNeHHOe HapacTaHHe TeMUOepaTypsl ¢ IIyOHHOIM.

TepMudeckue HCciIeOBAHAA MOAPA3IENAIOTCH HA HAGIIONEHHS B CKBA-
JRUHAX  (TePMOKApOTas k), ILIOMAHBE HCCIAEAOBAHMA M HAGTIONEHHA IPH
IPOX0JKE TOPHEIX BEIPAJOTOK.

OcHOBHEIME 3ajjadaMil TEPMHYECKUX HCCAETOBAHMI THAPOrEOJOTHICCKHX
CKBAKHH fABIAIOTCH: YCTAHOBICHNE BOJOBHIBOJAINX TPEIMH, OIpefeIeHIe
CKOPOCTH (MIBTPAINMH TOJ3eMHBIX BOJ[, YCTAHOBIEGHNEe YCIOBHIl IHAPKYIs-
OUd W TeHe3Hca IOJI3eMHBIX BOJ, PacuIeHeHIle Ie0JOTHYCCKOTO paspesa Io
TEPMUYECKUM CBOHCTBaM, OIpefiefieAne HIFKHeH I'DAHMIE BEYHOH Mep3JIOTH
H pAJ APYIUX 3a7ad.

llo mamEEIM TepMuYecKmX HAONIOACHHI CTPOATCA TEPMHUECKHEe KAaPTHI
(RapTHl WM30TEPM, TEPMOM3OTHIC, PABHEIX TeOTePMHYECKHX T'DAJHEHTOB) W
Paspessl.

ABanu3 TeMImepaTypHBIX KaprT M mpodumieil (pazpesos) ABIAETCH BechMa
o peKTHBHEIM CHOCOGOM THPOreoJOTHYeCKHX HeciaefoBanmii. Ommr paGor
HOKAa3EIBAET, YTO KapThl M30TePM MOTYT HCIOIL30BATHCA s OOHADYKEHUs
BEIXOJI0B TOM3EMHBIX BOJ TOJ YeTBOPTHUHBIMHE OTJIOKOHIAMH.

Tepumueckume HaGII0/[eHIA B FOPHHX BHPaGOTKAX MOTYT HCIOIB30BATHCS
A5l OPOTHO3MPOBAHAA NPUONMKeHnsA 32604 K 00BogHEeHHNM 30HaM. [[aa aroro
OPOM3BOJATCA CHCTEMATHICCKHe M3MEePeHNA TeMIePaTypPhl TOPHHX TOpPOJ, HIH
MOJ3eMHEIX BOJ B ONEPEKAIOMAX IIOypax M pasBeJOYHHIX CKBaKUHAX. Vame-
PeHHBIE TeMIEPATypPHl CPABHUBAIOTCA C 3apaHee PACCYMTAHHBIM HOPMAJ LHBIM
reorepMugeckuM nojem., Ilo oTKIOHEHHAM 0T HOPMATBHOTO MOJAA CYIAT O NMPH-
ONMKEeHNE K 00BOJHEHNOI 30HE.

HSY‘IBHHE MHHepanH3auHHu

Honzemmsie BojIbL, Kak BOMEI, 001a4a101Ue MUHE PATH3AIIHeH, TIPe/ICTa B AI0T
¢000ii DIGKTPOJNT, HACHIIEHHBI TeMH HJIM WHBEIMH MOHAMI.
Comporusienne »IeKTpOINTA ONpeeAseTcs o GopMmyIe

10
e S 7y (VII-1)

rge C, — 9HEIO IPaMM-9KBHBAJICHTOB AHWOHOB;
Cx — TO e KaTHOHOB;
Uy — HOJABUKHOCTh AHHOHOB;
Ux — HOJBIGKHOCTH KATHOHOB; :
feo ® fei, — KODPOUUMEHTH DIOKTPOMPOBOJHOCTH, COOTBETCTBEHHO JIf AHMHO-
HOB M KAaTHOHOB, 3aBHCAMNE OT KOHOCHTPALHH DACTBOPEHHBIX
cONel M UX XHMHYIECKOIO COCTABA.

Honywennoe sHavenme BeJMUYHHH O, OpuBOfUTCA K Temmeparype 18° C

no dopmyie
Ps, 180 =Ps, 1o [1 +a (¢ —18°)], (VII-2)
TJe Pg, 480 — Y/EJABHOE IEKTPHIECKOE CONPOTHBIEHIE npu Temueparype 18°C;
Pz, o — TO Ke DU JAHHOM TeMIeparype;
0. — TeMmeparypHsii KOdPPHUIMEHT HICKTPONPOBOJHOCTH, KOTOPHIIL
MosKeT OhTh HpuEAT papaen 0,023.

Cumras, uro B GOMBIMAHCTBE CIydYaeB COMPOTHBIEHHE BOJH 0GPATHO HpoO-
NOPIHUOHATBHO KOHIEHTPAIMH PACTBOPEHHHIX COJei, MOKHO, 3HAS BEJIHIAHY
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Puc. VII-3. JImarpamma pgasm
olpefielleHNA CTeleHH MHHepa-
JIM3AIMH ITOI3eMHEIX BOJ.
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©s, 1o M HOAB3YyACH rpadgurom wa puc. VII-3, onpegennts crenen MUHEpaJ -
3alMN TO3EeMHEIX BOJ.

3aMep COMPOTHBICHHUA BOJH B CKBAKHHAX OCYIIECTBIALTCSA ¢ IMOMOIIBIO
PE3HCTHBUMETPA — Npubopa, IPeCTABIAIOMEr0 coloil KapOTAMKHENT BOHI
MaJIbIX pasMepoB, HMOMEI[eHHEI B 4eXoJ, MCKIOYAmuil Bo3jeicTBHe OKpYy-
FRAIOMUX TOPHBIX MOPOJ{ HA BEJIMTHHY CONPOTHBIeHWs Bogsl, llocaemmss BEI-
qucasgercd mo gopmyiae

=K =L, (VIL-3)

rae AU — pasmHoCTh HOTEHIMANOB MeMLy IIPHeMHBIMI DIEKTPONAMH 30HJA;
/ — cmia TOKa B HemN IATAOMHAX BIEKTPOJOB 30H/A;
K — xoapdunment szomga (pesmcTHBEMeETPA), ONpeNETAeMBIil OUMEITHEIM
IyTeM.

HKpome ompegenennsa o, Pe3HCTHBUMETPHUA HapaAny ¢ Kaportaxkem IIC m
TEPMOKAPOTAREM HCHOTB3YETCHA JUTA ONpeNeleHns MecT IMPHTOKA IHOJ3eMHBIX
BOL B CRBAMUHY M JUIA OMPEJENEHHA CKOPOCTH QUILTPAIME MOJ3€MHBIX BOJ
(cm. § 8).

Jrs onpepenenns Munepasmzammm TIOI3EMHBIX BOJ MOKeT GBITH HPUMEHEH
cnocob A. M. Hewasn, ocHoBamHBI Ha usydernnn anddysnonno-amcopOunon-
HEIX moTenumamoB. OmxHako aTor cmocof He Hamme] moKa eme HIMPOKOTO pac-
TMPOCTPAHEHHA H B THAPOTrCOJOTIHH,

§ 6. Noucku npecHbix Bop
B NYCTbIHHLIX palHoHax

Heobxoumocts onpesemenia MecTOMONOM OIS CROMTERME TIPECHEIX BOJ,
CPEl MITHeDAIM30BAHHKIX BO3HHKAaeT BOIMBM MOPCKUX Geperoe, mHa MOPCKIX
0CTPOBAX M 0COGEHHO B IYCTHIHAX, Ij¢ JMH3E HPECHBIX BOJ SBIMAIOTCH OCHOB-
HBEIM HCTOYHHKOM BOJOCHAOReHN.

Onsrr mpuMenenms reohuamIeCKIX METOTOB B Typrmenun u 8 Ipukacmomii-
CKOIl HH3MEHHOCTI IOKA3BIBAET, YTO OCHOBHEIMIL MeTOJjaMH HOHCKOB IPEeCHBIX
BOX B 9TUX M JPYrAX pailoHaX ABIAIOTCA METOH ssnexrpopassenkn (BH3,
CHMMETPHIHOE M KOMOHHIPOBATHOE IPOPUIHPOBAHIE) B COYCTAHIM ¢ Oy peHmeM
eITHIYHEIX CKBaKIH.

PaGorsr meromom BA3 ma NepBOM dTame IOHCKOB AT IpPeacTABICHHEe
0 TeODIERTPHIECKOM paspese paiioma: o XapakTepe H3IMeHEHH YAEIBLHOTO
HAERTPIIECKOTO COMPOTHBICHIA HA IIyOHHY B MECTaX PacHpOCTPAHEHHS KAk
UPECHBIX, Tak o MHHEpaIu3oBaHHWX Box. lloxyuns orm gammsie, ma BTOpPOM
aTane IOMCKOB OJHHM N3 YHOMAHYTHX BHIOB DIEKTPONPOYILIHPOBAHMS mmpo-
USBOJAT OROHTYPHBAHME PACHPOCTPAHEHHs HPECHEIX BOJ Cpejli MUHEPAIH30-
BAHHEIX. 3aTeM B Ipegeqax OKOHTYDEHHON JHMH3H IpPEecHBIX BOJ IO PeXKOil
CeTI IPOBOAAT BEPTHKAIBHBIC DIEKTPHIECKHE 30HANPOBAHILA ¢ TeTbIO noJryae-
HIA ZLAHHBIX O MOLHOCTM JIMHBHL HPECHEIX BOJ, & CJAEAOBATEIHHO, H 0 3aMACAX
3THX BOJ.

Haa mpoBepkn pesyapraron 9IIEKTPOPA3Be/KH U NPHBASKH HX K OIpeje-
JIHHBIM JIHTOIOTHICKHM IOPU30OHTAM HEOOXOMNMO NPOBECTH Oypenme efmHTd-
HBIX CRBA7KMH HA INIOMW@IM PACHPOCTPAHeHMs NPECHHX BOX M 3a ee npe-
JIeTaMm,

Cormacmo  peaymapraTam  moBejimmmx HCCIE[0BAHMN,  IPOBEeHHBIX
H. A. Ornassu [1961], Becuma HEePCHEKTHBHEIM IIPU IOMCKAX JHH3 IPECHOI
BOJIBI, ORA3ajicsl CaMOJNeTHHII Bapwmaur MeTona paguokun. Hapg rpammnamn
UPeCHEIX 11 MHHEepPAIU30BaHHHIX BOJ HabIOIA0OTCH pesKue H3MeHeHH:
COCTABISIONIAX MATHATHOTO IIOJIH.
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§ 7. W3yyeHue MHOroneTHeH MepanoTh

MEOTOIeTHS A MeP3I0Ta ABIAETCH CIEMupuIecKOin cpenoil, 3BHAYNTEIHLHO
oTamUAOmeiicas 1o (H3MIECKEM, O0COGEHHO JIeKTPHICCKUM cBOHCTBAM OT
HOPOJi, He OXBAaYeHHBIX MHOTOJIeTHE{l Mep3JI0TOl.

Jls maydeHIA MHOTONETHeH MepalloThl 0coOeHHO0 TIAPOKO HPHMEHAIOTCH
METOIEl BIERTPOPA3BEIKHI M TepMHUIecKue.

[Ipn pereHEy BOIPOCOB THPOTEOIOTHYIECKOTO Xaparrepa 9TH METO/IH
0coGeHHo 5QPEKTHBHEIME OKA3HIBAITCA MPU HPOCTEKUBAHAN HOATOKOB ray-
GUHEHEIX BOT B TOJNNIY MEp3iIHX mopoi. BosHEKAomme pPAaCcTEmIeHHEE 30HH
CO3a10T 3HAYATEJHHBe MUHAMYMBL OJeKTPHYECKIIX CONPOTHBICHAN M MaK-
cuMyMbl Ha rpagurax TeMmmeparypHBIX HaBII0/IeHAIT.

Basrmoil 3ajaueil TPH M3yUeHHN MHOTOJETHEIl MEP3JOTH fBIALTCH onpe-
feleHme HIGKHEN M BepxHeil IpaHMIl PacmpoCTPaHEHHA MEp3JIOTEHL. Iaa sroi
eIN MCHOMB3YIOTCH BePTHKANBHBIE JIeKTPHTecKue 30HINDOBAHMA. B orpenn-
HEIX cIydasx no KpuseiM BO3 ypaercsa BEIAEANTH B Mep3JI0# TOJIe MOIIHBIE
[IJIaCTOBEIE TAIEIE BOJIEL.

;s RapTHPOBAHMA WIOmMAeil pacipoCTpaHeHIA MEp3JI0TH IPUMEHATCA
MeTOJBl DAEKTPONPOPUINPOBAHMSA H TeMIeparypHEe HAOII0IeHHA,

§ 8. Wsyuenne NBHIKEHHA MOA3EMHBIX BOA

Jlas maydeHns BIREHAA MOI3EMHEIX BOJ| MPHUMEIIAIOTCA moJIeBHe W CKBa-
JKUEEBE Teo(uamIecKme Merofsl. I\ mepBHM H3 HHUX CJEIyeT OTHECTH METO/IBE
IERTPOIPOPIINPOBAHHIA, BOPTHRAIBHOIO DIEKTPIYECROr0 I KPyroBOTO B0H-
JHpOBAHMil, YACTOTHHX 30HJAMPOBAHMIL, CTECTBEHHOTO 9IeRTPHYECKOTO MOJIA
1 Apyrme. G MOMOIIBI0 BTHX METO[0B MHOT/A yAeTCsa yCTAHOBUTD HampaBIeHNe
I0J3EMHOTO IIOTOKA, OGHAPYKHTH CKPHITHIe TOJ{ HAHOCAMI DOHIKE M MecTa
yTeYer TMOBePXHOCTHHIX BOJ M3 PyCel pex, 03ep M BOJOXDAHILIIIL.

Jlpyryio Tpymmy COCTABJIAIOT CKBAjRHHHBIE crmoco0Bl  MCCAeTOBAHHA:
PE3HCTHBHMEeTPHS I TePMOMETPHs, METO PAJHOAKTHBHEIX HM30TONOB, HIEKTPO~
JIUTHYeCKMIL MeTO ], MeTO/( 3apAKeHHOTO Tella I ApyTae. OHn mpAMEHAIOTCA LA
OLpeJIee I MeCT IPHUTOKOB IO3eMHBIX BOJ B CKBAMIIY I BHIJEJICHIA 30HEE
AKTHBHOLO BOJOOGMEHA, M3yUeHUs CKOPOCTEil GUILTPAIlAN HA PasHBIX rayon-
HAX ¥ OMEHKH (QIIBTDPANHOHHAIX CHOCOOHOCTEN OTHEMBHAIX TOJIIY [OPOA B HH-
TepBale AKTHBHOTO BOZOOOMEHA, OMpeJeeHnA HANpaBleHusa n JIeICTBHT eI b~
HOIl CKODOCTH JBU/KEHHA IOJI3eMHBIX BOJ IO IPYMHAM H OJIIHOTHEIM CRBAKH-
HaM, H3YUEHHsA BOAONOTIOMAIOMIX CBOMCTB IITACTOB BO BPEMST OTRAUCK, HAJIH-
BOB W HATHETAHMIL.

HanBomee Bricokasg dPOEKTHBHOCTh JOCTUraeTCA IPA ROMIIEKCHOM
HCOONH30BAHAN TOJIEBEX I CKBayKIHHBIX METOJ0B.

Wayuenwe nyTeil (hunbTpauuu BOA NO pesynbTaram
reof3HYECKHX W3MEPeHHH HA NOBEPXHOCTH 3eMiH

Ilonessie reof@smgecKne MeTONH, B TaCTHOCTH MeETOJIBL aexTpompodu-
JMPOBAHUA U 30HUPOBAHMUA, MOTYT GEITH TPUMEHEHS! 1715 BEIABIeHNA YIaCTROB
TOPOJ ¢ IOBHINIEHHOH BOJOMPOBOJUMOCTEIO.

Ha pme. VII-4 mpusesiena KapTa HM300M, HOTyYeHHAT C TOMOMIBIO BTHX
MeTO/[0B B OJHOM M3 KapCTOBHIX PaifoHOB. Ha meit B cepejmHe ydYacTKa BEIJe-
JTeHa 30HA HUBKHAX Ka/KymUXCsS COIPOTHBIEHHIT, COOTBETCTBYIOMA CHIBHO
BaKAPCTOBAHHEIM KapOOHATHEIM IIOPOAAM. OHa NpOCIE:XUBAGTCA OT PYIbH,
TePAIOMEro CBOW BOJH B KapCTOBHIX IOHOPax, 70 DERH, rie OBIOT MONHEIE
HCTOYHMKH. DBhleieHHas 30HA, €CTECTBEHHO, HHTEPIPETHPYETCA RaK I0j3EM
HOe pyclo, MO KOTOPOMY KaHAIU3MPYHTCA BOJRL nucIe3alomero pydIbda.
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B GaaronpuATEHIX yeaoBHAX mo gaHEHM daekrpriecknx (BI3) n amextpo-
margaTHeX (Y3) sommmpoBaHmii ypaercs ompeneinTh TAYOMHEL G0 3epKaja
TO/[3eMHEIX BOJ U BJOJb Npopuieil MOCTPONTh THAPOTe0JOTHICCKHe PA3Pe3H.

Becpma BaskHEIM cmoco0oM HaOMOeHNA 3a YCAOBMAMEA IUPKYJISIAA O
3eMHBIX BOJ{ ABJSETCS MeTOJ| €CTeCTBEHHBIX TOKOB, OCHOBAHHHIM HA M3YYeHHN
€CTeCTBEHHOTO JeKTPHIeCKOT0 oA guibrpanun. OH IpUMeHAETCA IS OIIpe-
flelleHISI HANpPaBleHHS IBUKeHHA HernyGOKAX HopseMHHIX motokos [[ope-
auk, 1952], ux KapTHpOBaHMH, MOMCKOB CKPHITHX IIOf, HAHOCAMI MeCT Pas-
IPY3RH IO/{3eMHBIX BOJ MIIM yTe9eK PeYHLIX BOJ, NUTAIOINX TOA3eMHEII ropu-
3087 [Ormasem, 1956; Cvupros, 1958], onpexenenna pagmyca AenpeccHORHOI
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Pue. VII-4. Kapra m3o00oM AjA OZHOTO H3 KAPCTOBHIX paifoOHOB.

1 — JMAUA DPABHEIX KAKYIMUXCA CONDOTHRJIEHAN (M300MBI); 2 — HanpaBJeHHe
HOA3EMHOr0 IIOTOKA 10 IMe0pHaNyeCKUM TAHHEIM; § — MCTOYHHKU C I'HJIPOCTBOPOM;
4 — CKBa;KHHBI; § — 00JIACTH BBICOKHX CONpPOTHBJICHMI.

BOPDOHKH ¥ M3Y4YeHHUA XapaKTepa JABHIKeHUA IOA3EMHBIX BOJ IPH OTKAYKAX U3
crBasinH (Bapros, 1950), [Topeanr, Hecrepenxo, 1956].

HanGomnee weTkHme pe3yJdbTaTH MOJYYalOTCA B YCJAOBHAX OTHOCHTEIBHO
GoNBIINX FUAPABINIECKUX YKIOHOB, KOI/A BOSHHKAIOT 3HAYHTEIbHEe DISKTPO-
aBmmymue cuinl guabrpannn. IlosTomy mccnmemoBamms MeToTOM ecTecTBeH-
HOTO IOJIA Jale BCero NPOBONAT HAa CKIOHAX IOp, Haj HCTOYHHKAMH, KAPCTO-
BEIMH LOJIOCTAMHA, BOJM3H ONBITHEIX CKBKHH, U3 KOTOPHX IIPOM3BOLUTCS
OTKadKa, Mo Oeperam m pyclaM peK, II0 JHY 03ep U BOJOXPAHMIIHIL.

da mocjiefHHE oMK MHPOKOe PAsSBHTAE HOIYIWIN PYCIOBHE H JOHHEE
uccaenosanus. G aroit mempo A. A. Ormabsm m A. A. CmuproBrm (1957 —
1958) Gmuma paspaGorama cmemmajibHAs METOAUKA W TeXHUKA HAGMIOeHMI
¢ HCNOJIb30BaHNeM KapOoTaKHOTO 000PYAOBAHMA H alHapaTypPH A HeopephiB-
HOil perucTpanuy NOTEHIIMAJOB MW TIPAjHeHTOB MNOTeHNHAIOB €CTeCTBEHHOTO
BIIEKTPUYECKOTO IOJISA.

Ipennosxennas MeTogmka MomeT OHITH HCMONb30BAHA A PEKOLHOCHH-
POBOYHOTO W3YYeHHFA B3aUMOCBABH IIOBEPXHOCTHHIX M IIOJ3eMHHIX BOJ;
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[ETaIbHOTO BLIABIEHHA MECT yTeUeK MOBEPXHOCTHEIX BOJ, U MPHTOKOB MOJ3EM-
HEIX BOJ B PYCJIO PEKH, 03epa, BOAOXPAHMININA; ONPEeIeHAs HAIPaBICHNS
yTeUeK ILIH IPUTOKOB; H3YIeHUA PeikIMA PeK M BONOXPAHUINIL II0 XapakTepy
BOJIOTIOINIOIIEHHUSA HJIM TOTepb BOJB B PABANYHLIC UHEPHOMABI; OIpPEIeeHIs
1pesiesioB 9KPAHNPOBAHUS PYCeJ PeK, CI0COOCTBYIOMMX O0OBOJHEHIIO MeCTO-
POKIEHUIT IOJTEe3HEIX MCKONAEMEBIX; Ie0JIOTHIeCcKOro KapTHPOBAHHEA JTHTOIOTH-
9eCKMX KOMILIEKCOB IIOPOJ BLOJE GeperoB pex mo nx GuabTpalioHHoil akTHB-
HOCTH | JIP.

Onpeneneuue MeCT MPUTOKCB BOA B CKBAXKHY
M BbifjeJieHHe 30Hbl aKTHBHOro BOJooGmeHa

Wapectast 1pm cmocofa ompeesieHns MecT NPUTOKOB BOX B CKBA/RUHY
¢ TOMOILBI0 PE3NCTHBHMETPOB U TePMOMETPOB: ¢locol OTTAPTHIBAHUA, CIIOCOD
OPOJABINBAHANA M CTATHYECKII CIIOCOD.

Crocod ommapmueganiis TPUMEHSETCS B CIydae OYeHb MaJbIX MPUTOKOB.
ITpn pabore ¢ pesmcTHBEMETPOM B CKBA;KHHY 3aKaYMBAOT BOLY € YACIBHLIM
BIEKTPUYECKUM COINPOTUBJICHIEM, Pe3K0 OTANYAINUMCA OT VIeJAbHOTO CO-
IPOTHRICHNSA TMO3EMHEIX BOJ. 3aTeM, IepnoAndecKn 0TONpas BOAY MKeT0HKOil,
T0OUBAIOTCA MOHIKEHAA YPOBHA ¢ Tedblo yeHIeHsA npuToka. llocie rammoro
TMOHWKEHAS ¢ TTOMOMIBI0 Pe3HCTHBEMETPA 3aMEpAIOT YelIbHOEe DIEKTPUICCKOS
comporusieHue Boxbl. OTTapTHBaHNe M 3aMephl COMPOTHBIIEHHS IPOMOIRAIOT
J0 Tex IIOp, HMOKA IPUTOKH He OYyAYyT OTMEYeHEI C JOCTATOYHOI HATIAI-
HOCTBIO,

MeCTa IPUTOROB OTMeYAaIOTCA HOBBIIIEHHeM HJAX IOHIGReHNeM YIeJdIbHOIrOo
COTPOTHBIIEHUS JRUMKOCTH B ckBaskunae. |loswimenne comporupienns wabiwo-
Jaercs B ciaydae IpUTORa Gojee IPeCHHX BOX, NOHH/KeHHe — B ciaydae IIpu-
TOKa MUHEPaJIn30BaHHHIX BOJ.

IIpu paGore co ckBaykuaeiM TepmomerpoMm (IATC-2) ckBaskumy upepsa-
PUTEIBHO TPOMBIBAIOT XOJOMHOI HIKW MOJOTPEeToil BOmoil, TeMmeparypa KOTO-
poit Ha 5—10° C orangaercs ot remuepaTypsl HoazeMunx Boj. [locae npomusrn
TlepHOAHICCKHE OTOUPAOT BOLY € MOMONILI0 FREeJOHKA W HPOM3BOMAT 3aMep TeM-
HepaTypsl 10 Beeil crpazkune. HaOuoneHuna BRIIOJHARTCA HpH HeyCTaHOBHB-
meMmest TemimoBom peskume. Mecromososienne TpuToKa OnpegeaAeTCA Ha TePMO-
rpaMMe o JOKAJBHOI anoMalnd Ha $oHe cepHU KPUBHIX, CTPeMAIAXCA 3aHATE
TMOJIOJKeHINe KPHUBOIl eCTeCTBEHHON TeMIepaTypsl HPH YCTAHOBHUBIIEMCH TEILIO-
BOM pesKIMe.

Crocot npodasausanus npumMendeTcd upn Gonbmux geburax. B cxpamumy
IepRoHIecKy 3aKATUBAIOT NIH 3aTUBAIOT YacTAMHE QUKCHPYIOMIYIO JKAIKOETh,
YaeabHoOe COONpPOTHUBJIEHHE KOTOpOﬁ Wi TeMiepartypa pe3ro OTJAHYaTCA OT
COTPOTHBIICHUA H TeMIePATYPHL BOJBI, BaOIHAIONEH ¢TROJN cKBaykuuel. llocie
KayK/0il BaKAYKM WIN 3aIUBKN ¢ IMOMOI[bIO Pe3MCTHBHMETPA WJIH TepMOoMeTpa
olpeJielAeTcA MeCTOIOJ0KeHHe TPaHMIIEL pasjela JABYX skujgrocteii. B pe-
3yabTaTe HaOJIOJEHHN MOJYYA0T CePHI0 KPHUBBIX, 10 KOTOPHM MOKHO IPO-
cle[NTh IepeMelleHile IPAHHIEI pasjiela ¢ TedendeM Bpemenu. [ayGuma,
HAa KOTOPOH OHA OCTAHOBATCSI, HECMOTPA HA HPOJOKCHAE BAKAYKH, IMOKAKET
HEGKHIOI0 TPAHUIY B0HLL MOrIOmeRHs Bojsl. llpm BoccramoBieHUH HOpMATB-
HOTO THAPOAMHAMAYECKOrO pe/KEMa dYepe3 Hee OymeT NOpuTexaTh BOJA
B CKBa;KHHY.

Cmamuueckuii cnoco6 0CHOBAH HA MCKYCCTBEHHOM M3MEHEHUH QU3MIecKIX
CBOIMCTB BOJEL B caMOll CKBajKHHe M HaOJMIOJEHUN IPATOKOB HPH CTATHYECKOM
ypoeae. OH BHIFOJHO OTIWYACTCA OT BEINMEONWCAHHBIX TeM, YTO BO BpeM:A
HBMEePeHni TOYTH He HapyMmIaeTCsS TIHAPOMHHAMUYCCKUI PesRUM H OTIIafaeT
He00XOAMMOCTE B JIOMOJTHATEIHLHOM O0OPYAOBAHUH JJIS OTTAPTLHIBAHUA H Ha-
JUBa BOJIEL. :
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Jas naMeneHus CBOICTB BOAEL B CKBa/KUHEe TPHMEHAKTCSH Pa3INuHbe
BellecTBa — BHJIEKTPOMUTH (/IeKTPOJNTHYCCKU MeTox), Kpacutean (doro-
9JIEKTPUYECKHI MeTON), KHCJIOTHL (dIeKTpOXHMudecKuii Merox) @ ap. Hpome
TOTO, MOKHO HM3MEHATHh TeMIIepaTypy BOJH, HAOpPHMep, IyTeM HIPOMBIBKA
CHBa/ X HHBI.

ITpu mabnogeHNN BIEKTPOIUTHIECKHM METOJOM B HHTepPBAJe MCCIET0BA-
HUS [PEIBAPUTE]BHO PaCTBOPAIOT JICKTPOIAT — IOBapeHHYI0 cob. C aToii
Oeibi0 Ha Kabedb BEINEe Pe3UCTHBHMETPA NPUBASLIBAIOTCA V3KIe MEIIKM
¢ CONBI0, KOTOPHIE IIPOTOHATCA 1O CKBAKIIHE HECKOAbKO pa3. Llocae zacore-
HUA HepPHOAUYECKU BLIMOJHAIOTCSH 3aMephl YAeIbHOIO CONPOTHBIEHHA pac-
TBOpa ¢ IOMOIBI0 peaucruBuMerpa. Mecra npuTOKOE OTMETATCH HMOBHIIIEHTEM
conpormeiaenns Boasl. IIpm pauTeNBHEIX, MHOrOCYTOUHEIX HAOMOIEHEAX
VAaeTcsl BBRIJeJUTH BCIO 30HY aKTHBHOTO BOMOOOMeHa M Jasse pasjeuTh ee Ha
PAN THAPOJAMHAMIYECKAX 30H 0 CKOPOCTH ONPECHEHHA PacTBopa. JIeKTpOoau-
THYeCKHI METOM MHUPOKO IPUMEHAETCS P THAPOTE0IOTHYeCKAX HABICKAHIAX.

B gorosmertpudeckomM Merofle TPUMEHACTCS CIEMHATBHEIT CKBAKIHHBIL
opubop JJA OIpefelleHHsA CTelleHl TpospadnocTn sxrugxoctH |[Kosamenxo,
1961]. ITpexsapurenbno cKBajKHHA IPOMBIBA@TCA THCTOI BOJIOM 11 B WHTEPBaJIe
nccaenoBanus obOpabaThiBaeTcsl KpacuTejaeM. SaTeM ¢ IHOMONIbI0 mpubopa
OIPeJeaAI0T MEeCTa OCBeTICHIS RUJIKOCTI.

INMEeRTPOXHMHIECKHII METO][ OCHOBAH HA H3YYeHHN KOHTAKTHON DPAsHOCTH
OOTEeHINAJ0B radbBaHTIECKOI AP, MOTPY/KeHHON B sKUAKOCTh. B ckBaKumy
omyckaoT Ha Kalele JiBe INIACTHHH M3 PasHHIX Meraswios. IIpu morpy:kemmn
IIACTHH B JKHTKOCTD MEXKIY HUMH 00pasyeTcs KOHTAKTHAS Pa3HOCTh IIOTEH-
IHMaJ0B, BeJINYAHA KOTOPOiHl OymeT 3aBHCeTh TOJNBKO OT XHMHYECKOTO COCTaRa
amgrocTH. B o0k9HOM GypOBOM pacTBOpe PasHOCTH MOTEHIHAIOB MeTy ILIa-
crugamn coctaBiaser 200—600 me. Oma ysemmumpaerca mo 1300 ms, ecam
HA HCCIe[yeMOM YYacTKe K pacTBopy fobaBuTh ciaboil kucioTel. PasmocTh
TMOTEHIHAJ0B MEKIY TIAaCTHHAMA M3MepPSA0T Ha MOBEPXHOCTH 36MIN 00LITHEIM
BOJBTMETPOM IJIH KapOTa/KHBIM pPerncrpaTopoM. Mecra npuTOKOoB B mpejBa-
PHUTeIbHO NOATOTOBJEHHON CKBAa)KHHEe OTMeYaloTCs MUHHMAaJAbHLIMH IIOKA3A-
HHSIMH.

Tepmomerpudecknii MeTOJ OCHOBAH Ha M3YICHAH TeMIEPATYD ¢ TOMOIILIO
CKBa;KMHHOTO TepMOMETpPa B MCKYCCTBEHHO NOJOrperoll cxBakmue. Mecta
NPUTOKOB H 30HA AKTUBHOTO BOKOOOMEHA OTMeYalTCHA MOHMKeHHBIMH 3HAYE-
HHAMH TemIepaTyp.

Onpenenekue CKOpOCTeHd IUALTPALMH
N0 ONMHOYHLIM CKBAMUHAM

Jas onpemenenusi ckopocTeil GHIBTPANUN NPUMEHAIT JACKTPOJUTHIE-
CKHIl MeTOJ[, MeTOJ PajMOaKTHBHEIX HB0TOIOB ¥ TEePMOMETPHUYCCKHII METON.

Jaekmposumudeckull memod OCHOBAH Ha M3yYeHHH YOBIBAHHA DIEKTPO-
JHTa B MCKYCCTBEHHO 3acojieHHoil ckBa;kuae. OH ODpHMeHAeTCSA [IA H3YYeHIA
ABH;KeHHS IPECHBIX MIN cIa00MHHEPATH30BAHHEIX IOA3eMHHX BOT B B0HE
aKTABHOrO BOAooOMena. [las maGmofeHRl HCMOTB3YIOT JIOOYI0 OJTHOIHYIO
CKBaJKHHY, He o0caKeHHYI0 TpyOaMu mim 060py0BaHHYIO GHIBTPOM B WHTep-
Bajile BOOHOCHOTO TrOpH30HTA. B KadecTBe 9IeKTPOIMTA NPUMEHAOT IIOBa-
pennyio coab. VaMepeHus IpOM3BOAATCA ¢ NOMOMBI0 DPE3HCTHBHMETpa IO
00HIYHOM cXeMe KapoTasKa.

IIpesBapuTenbuo B CKBasKUHE BEINOJHAT KOMIUIEKC KapOTa:HEIX padoT,
B TOM 9YHCJe U 3aMep YelMbHOTO HIeKTPHYSCKOI0 CONPOTHBICHHA BOJLL peal-
crusumerpom. Ilo KpuBoii compoTuBIeHNA ONEHUBACTCA ecTeCTBeHHAN MEHEpa-
JH3aluA I0JA3eMHEIX BOJ M ee HM3MeHeHUe ¢ IIyOmHOIl. 3aTeM B CKBaskuHe
pactBopsioT saexrposut. C oroil mexpo Ha KaOeab BEIe IPUGOpPA KpPeNKO
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NPUBA3HBAIOTCA Y8KHe MEIIKM ¢ MOBaPEHHOR COIBIO. Koanuecrso conun Gepercs
¢ TAKWM PacueTOM, YTOOH KOHI[EHTDAIUIA dJIeKTPOJATA IOCTe ero PacTBOPeHNA
He TpeBHIIaga npuMepHo 2 2/4. MemKkn IpPOTOHAIOT IO CTBOLY CKBAaZKHHBL He-
CKOJBKO Pa3, a 3aTeM CHEMAIOT ¢ Kabess.

Cpasy ke Tocde 3aCOJeHHA BOJH J@Jal0T IepBEIi KOHTPOJBHEIL 3aMep
pesuctTaBuMerpoM. Ilo mMOydeHHOH KPHBOH CONPOTHBIEHHA CYAAT O PABHO-
MEepPHOCTH KOHIEHTPAIAH SJIEKTPOJIATa W KauyecTBe IOJATOTOBKH CHBARUHEL.
Hocaexyomue 3aMepsl BHIOJIHAKTCA TePHOANIECKH, Yepes KamK/be 15—
20 muw NI Yepes Yac B 3aBUCHMOCTH OT CKOPOCTA BHIMBIBAHUA COJIH. I aarens-
HOCTh MHTEPBAJIOB ONpefeidercs B mpomecce omsita. [lepex mamepernem Hamo
OCTOPOIREO TepeMemaTh IEKTPOINUT, MOJHHMAA M OMyCKasd pe3ucTHBUMOTP.
Bpemsa magaza I KOHIA KaykJO0ro 3aMepa 3alUCLIBAeTCA Ha JHarpaMMHEO’
JdenTe WIM B jkypHaie. HpuBrie CONPOTHBIEHMIl PermcTpHpyIOTCA Ha OIHY
U Ty HAeJieHTy HellPpepPHIBHO C IOMOIOBIO ]IOJIYB,BTOM&TH‘IBCKOI‘O HJIA aBTOMaATHYe~
cxoro permerpatopa co crannueii AAKC-900 nan ADKC-1500. IMocxe rammoro
3aMepa JeHTa TEPeMATHIBAETCS [0 HMCXOJHOTO IIOJOFKEHHA. Maecmra® 3ammcu
BHIGIpaeTCA HA MecTe ¢ TAKEM pacueToM, UToOHl HA [UarpaMmie 9eTKo orTMeda-
IHMCh YYaCTKU OIPeCHeHMSA PacTBOpa, HO KPUBEE He BEIXO[MJIN 3a IIDe/IeJEl
memtst. Macmra6 rayoun obsraEo Gepercsa pasmeiv 1 : 200.

Hab6amomenns Tpofo/UKalOTCA B TedeHHe HECKOJBKHX YacoB, a HHOI/JA
¥l HeCKOIBKAX CYTOK, /10 TIOJIHOTO ONPecHeHH A JIeKTPOINTA B HHTePBaIe Ncce-
noBamusa. JlIa HageskHON METEpHpeTAAN HaZ0 UMeTh He MeHee IATH KPHBBRIX
CONPOTHBIeHNIT, HA KOTOPHX MecTa IPHTOKOB OTMEYAIOTCHA HOCJe/[0BaTeJbHO
HapacTAlONAMH MAKCHMYyMaMH IMOKa3aHMil.

IMocae oroHYIAHHS OUBITA Ieldeco00pasHO OPraHm30BaTh IepUAO[UYecKue
HaGII0[eHNA B BACOICHHON CKBajKUHe 3a IMHAMEKOIl OTPeCHEHHs pacTBopa Ha
ray6ornx ropmzonTax. [lo fOMOMHATENBHIM AAHHEIM MOYKHO COCTABUTHL Hpe/-
cTaBJIeHNe 0 IPOHUIAEMOCTH HIKeNSKAIIAX II0POJ] U OJIOKeHIH darkTHIECKOTO
BOJOyIIOpAa.

[Io COBOKYIHOCTN KPMBHIX COIPOTHBJIEHHs, CHATHX B pasHoe BpeMsd, Bbl-
JEIAT MeCTa TPHTOKOB BOAH M 30HY HHTEHCHBHOHW NAPKYIALUMA. O6n9HO
NOBOMBHO UeTKO BHIENAETCA BCA 30HA aKTHBHOTO BOj000MeHa. [To wpuBBIM
CONPOTHBJICHNS XOPOMO IIPOCHEKUBALTCA H3MEHEHHe KOHIEHTPAHA 3JIeRTPO-
JINTA ¢ TeYeHHEM BPeMeHH.

CropocTh (EIBTpaIM BEYUCAAETCA 1o opumyie

ST o4sa =0, 5
T om(tg—ty) C;—Cp’ : LVELS)
rae v — cKopocTh QUIbTpamuu;

d — nuaMeTp CHKBAYKUHEL
C, — ecTecTBeHHAS MHHEPATM3ANMA MOA3eMHHX BOJ[ B 9KBABAJICHTE
NaCl;
C; mn C,— KOHIEHTPAIUH 3JEKTPONHTAa B MOMEHTH BpeMeHH iy |ty
m — u@clio, IOKasHBalomee, BO CKOJBKO Pa3 CKOPOCTH JIBIMKEHM
BOAH B CKBakmHe (OJIbIIE CKOPOCTH (PuIbTPAIA BOX B HOPOAE.

B muTeppaiie aKTHBHOH IUPKYJIANAH HaMedaloT TOYKA MM XapAKTEPHEIS
y9aCTKH, TPOTHB KOTOPHIX OMPEeIAI0T JHAMeTp CKRBAKMHEI d, TemuepaTypy
Bogsl [', yiedbHBIE DIeKTPHYECKHEe COLPOTHBICHHS BOJLL JI0 32COJEHUI Py
1 ToCIIe 3aCOJMeHHA Py W BPeMs PerucTpanui fn. OGHTHO OepyTcA HX CpejlHHE
sHaueHNA. J|HAMETD CKBAa/KHHEL HAXOHUTCS NO KaBepPHOrPAMMe MM BLIIMCH:-
BaeTcd U3 OypoBoro ;kypHaia. TeMmepaTypa BOJBL 3aMepAETCH CKBARUHHEIMA
TepMOMETPAMH HJH ONEHABAeTCHA MPAOIMKEHHO IO 3aMepaM B COCeJHAX CRBa-
JRUHAX. 3HaA yjeJbHEe YIEKTPAYECKHE CONPOTHBIEHHA W TeMOepaTypy
BIEKTPOJMTA, TO COOTBETCTBYIONMHUM TIpafuKaMm I NaCl [[laxmos, 1962]
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‘ Tabauya VII-2
Pesyaprarer 0dpadoTrn

(m=2)
Howmep | T'ry6una X v,
Pos Cos Pns & 5 Cs E;
H::;s_ ;ng;t dy w | T, °C on -u.u aﬁz Ins, % OM?.M a?.nz na/.'z : M/;im
11 i 1,86 1,69
13 3,8 1,84 1,67
XI 297—299| 0,09 10 40,0 0,17 14 5,0 1,40 1,23 | 0,47
15 5,7 1,28 1,06
16 6,6 1,07 1,90
a) a)
H o B0ds;, om-m Ela s
MO i 2025 S 3k 10 il b Bl I 7Y
1= i
P es a6 /
AR as
3 v/
v (o 4 <
N
20 e \\°1V
( B \
l 908 A\ oV
006 .
005
a04
003
V=05 m/cymnru
30

Pae. VII-5. Tpmmep o6paGorkm Pe3yIbTaTOB HaOAOMeHHI 9JIeKTPOJIATIHICCKM Me-
TOJ{OM.

@ — KDHBHIe CONDOTHBJICHHA BOJE, CHATHE J0 3aCOJeHNA (Po) 1 mocae sacomenns

(I—V); 6 —rpagux o6paboTkn pesyrbraTon AL CAMOT0 BEPXHEI0 FOPN3OHTA (IIYHKTHD).

OIpEe/leIAeTCA ecTeCTBeHHAA MuHepaxu3anus C, B axsuBazente NaCl obmas
MEBHepaansanusa C, B N100He MOMEHTEH BpeMeHu {,.

M=uoskureas m B gopmyame (VII-4) menserca or 0 5o 4 B saBmemvocTn or
NPOHHTIAEMOCTH CTeHOK $uibrpa. B mpeansmo Bogompommmaemoit CKBasKHUHe
OH paBen 2. Peayabratsl o6paGoTKH 3amMCHBAIOTCH B rabanny (VII-2).
Ilo rabnmansv pammmM cocraBasior TPaQUKN U3MeHEHHA KOHIEHTPAIMH OT
BpeMenn HaGmogenns. Ilo ocn opmumar oTkaagRBaoT Ig (C.—Cy), a mo ocn
abenuec — B apudMmernyeckoM MacmraGe Bpemsa mabmionenma. Hawmecenmnie
TOYKH, coriacHo dopmyne (VII-4), pomkmm pacmonmaraTbcs Ha IpAMOI
(pue. VII-5), makaomennoii k ocn abemuec Hoxn ocTpeiM yriom &. C ocpegmen-
HOIl 4acTh rpaduka CHEMAIOT 3HaveHme

lg(C,—Cy)—1g (C2—Cy)

fBa ty—1,

9 Bakas 13

o
2
o
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B BHUACISIOT CKOpocTh fuabrpanum mo Qopmy.re
v=1,81 L 1ga. (VIL-5)

IIo JaHHBIM 9IEeKTPOJUTHYSCKOTO MeToja CTPOAT KPpHBYI0 HJIH MIpPy
u3MeHenns cropocTeit ¢uabrpanmn ¢ raybémuoi. Ilo meit MomHO HalTH cpef-
Hee 3HaYeHUe CKOPOCTH A JO0Or0 BEAeJeHHOI0 WHTepBaa:

Evi Ahg
Vep = (V1I-6)

"
E Ah;

i=1

rjie v; — CROPOCTh GuibTpanmud A Majoro mHTepBaia A hi. Ecnin mssecTHA
CpejHAA BeJIUYNHA THJIPABINYECKOr0 YKJIOHA, TO W3 dopuyas (VII-3) moxno
gaiitn Koa(PHIOHeHT (QRIBTPaIH

n
_E Kilep Ahi
UCp=E_1'ﬂ___“=KCpIcp: (VII-T)
> Any
1=}
OTKy/la

U,
K=o,
cp Icp

Hamnyumme pe3yabTaTsl HOIYyYaloTcs IPH MCCTIEOBAHMAX B CKBARMHAX
GONBMOTO AMaMeTpa, MPOOYPEHHHX B TecYaHHIX WIH rPaBMHHO-TAIEYHHIX OT-
ToMeHHAX. B TpenMHOBATHX, 3aKAPCTOBAHHHIX IOPOTAX CKOPOCTH duabTpa-
mnm, Beuncienssie 1o gopmyme (VII-4), oKasHBaiOTCA  3aBHINICHHHIMA
B HECKOABKO pas M MOTYT OBITh HCIONBBOBAHEL TONBKO JUIA OTHOCHTENHHOMN
XapaKTepUCTHRY (uiIbTPAalMOHHEX CBOMCTB paspesa.

Memod paduoakmusHbix Uzomonog OCHOBAH HA TOM jke HpPHHINAIE, 910
u onextpoamrmdeckmnii veron. Ilo pesymbratam HaOMOJeHWl B CKBAKIHE
m3ygaeTcs CKOPOCTh YOHBAHWA KOHIEHTPAIMM M30TOTNOB B MPEBAPHTENLHO
axTuBupoBanHoil ckBaskmue. B MockoBckom Quiamaje HHCTATYTa Opramepro-
¢TPOH JIIA BTOIl 1edu CKOHCTPYHPOBaHA CHeNMa/bHas anmaparypa [(Dxexrcep,
Mumenxo, 1961].

IlpeBapuTe bHO B CKBaKHHEe BHIIOIHAETCH TaMMa-KapOTask. 3atem ee
3aMOMHAIT AKTHBHPOBAHHON JKUJKOCTBIO € KOHIEHTpAImei oT 0,5 pmo
1,0 mrropu/n®, B KOTOPOil pacTBOpPeHa COIb raroro-in6o ua ciaadoagcopoupy-
eMBIX PajMOAKTHBHEIX M30TONOB, Hampumep J'¥, mepiox moxypacmajga KoTo-
poro pasen 9 mEaM. Ilocre mepememmBaHHA AeJalOT PAJ 3aMEPOB MHTEHCHE-
HOCTH TaMMa-maiaydenus depes wamasie 15—30 mun. B mecrax mpmroxos
HOJBEMHBIX BOJ KOHIIEHTPAIlIA H30TOM0B (y/ieT MafaTh, 4T0 OTMETITCA yMEeHbIIe-
HEeM IOKA3aHMA Ha KPUBEIX raMMa-Kaporazia. CKBaRuHHENL mpudop mepen
HaGIIO[eHIAMA BTAJOHUPYIOT U IO pe3yixbTaTaM 3aMepoB ONpejesAioT KOH-
IeHTPaI[AI0 M30TOMOB.

Meronuka 006paGoTKH I HMHTePIPeTAllHi COBEPUIEHHO AHAJOTHYHA OMNM-
caHHOil BHme B djexTponmTayeckoM Merofe. Cropoctu QuiabTpanumm BHYH-
casioress mo gopmyae (VII-4). Tonpko BMecTo KOHIEHTPALUH 3JIeKTPOJIATA
Oepercs KOHIUEHTpAIUA H30TOIOB.

OcHOBHOe IPemMYIIeCTBO METOJa M3O0TONOB BaKII0YaeTcA B IOBLINICHHH
YeTKOCTH PesyaLTaTOB. ITO 0GBACHACTCHA BOSMOKHOCTEIO TIPUT OTOBISHIA AKTH-
BHPOBANHEOMN FKUKOCTH C Pe3KO OTIMYHBIMA CBOICTBAMH 1O CPABHEHMIO C MO/~

130



3eMHBIMH BOJIaMH. Y eJibHaA aKTUBHOCTH PACTBOPA ¢ KOHIEHTpaIuel MopAKa
0,5—1,0 mrwpu/n® B 15—20 pas npesnmacT eCTECTBEHHYI PaJAN0aKTHBHOCTE
noA3eMAHKX BoA. MeToy N30TOMOB MO;KHO IPHMEHATH B CHIBHOMHHEDATN30BaH-~
HEIX BOJax.

Tepmomempuueckuil Memod ocHOBAH Ha M3MePEHUH TeMIepaTyp B HCKYyC-
CTBEHHO HarpeToil ckpakunHe Hefouabmoin ray0Ounsl. C TedeHMeM BpeMeHH BoJa
B CKBa;KHHE OCTHBAET BCJE/CTBHE Teperoca Tellyla JBHYMelcA MUIKOCTRIO,
KOHBEKI[HH, TeINIOOOMEeHA ¢ OKPY;RalON[EMEI IMOPOJaMI M pAxa APYrHX (arTo-
pos. B 3some axTtusHOro BOmOOOMeHa HamGOJNLMINE H3MEHEHHS TEMIIEPATYP
IPOM30ULYT, OYeBMIHO, 3a CYeT TOPHU30HTAILHON NHPRYIAINHHN DOJ3eMHEIX
BOJI. SaMepsAA IMepHo/IIecky TeMIlepaTypy BOALL IOC/Ie HATPeBANNA CKBAKMHEL,
MOKHO BHYHCIUTE CKOpocTh (mabrpamun no dopmyie [Marsees, 1963)

_481d P Ty
o m(ty—1t;) TQ—TO'

(V1I-8)

rae Ty — TeMmmepatypa BOABL 0 HarpeBaHMs;
T)n T, — Temneparypa BOJK B MOMEHTHl BpeMeHH f, u f,, ocTaJbHEe 0003HA~
geHHA Te ke, uro n B (VII-1).

Tepmome’rpu%cxnﬁ MeTOJ MOMKeT OBITH HCIOJb30BAH JUIA H3yYeHnAa JABH-
JREeHNA MHHCPAJN30BaHHBIX BOJ B 30He aKTUBHOTO BO}IOOGMOHE\.

Onpenenenue HanpaeneHWs W [EACTEHTENLHOH CKOPOCTH
ABHXEHHA NOA3EMHLIX BOJ METOAOM 3apAKEHHOro Tena

Meroy sapaskeHHOro Tejia NPHMEHAETCA JJIA M3YYeHHA IBUMKeHNs Ipec-
HBIX MM c7a00MEHepaIN30BAHHEIX MOJ3eMHHX BOJ[, BCKPBITHX OJHOIl CKBa-
#uHOI, Ha rayonne He Brime 100 x (B BoHe arTHBHOTrO BoooOMena). CymuocTh
ero 3aKJII0YaeTCs B CJeJYIOmEeM.

B crBakmmy 10 ray0unnl MOJ3eMHOr0 IMOTOKA OIYCKAIOT MOPHCTHE Y3KHe
MeImIKM ¢ moBapeHHOH coxbio. Colb pacTBOPAETCA NBMGKYIICHCH sRULKOCTBIO
H pacTBOP ee CHOCHTCS HOTOKOM B BOJ{OHOCHHIA ITacT, o0pasys OKOJIO CKBa-
UHL MOJ[BUKHYIO 30HY DJIeKTPOJNHTA, BHTAHYTYIO 110 HATPABJICHHIO IOTOKA.
ITpmuem mepepumii ee poHT Bce BpeMs [BHIKETCS €O CKOPOCTHIO, MPHMEpPHO
PaBHOII CKOPOCTH TeUeHUA II0J3eMHOIl BOJBI, TOrja Kak Hanbolee KOHI@HTPH-
poBaHHAA 9acTh PACTBOPA OCTAETCA HEIOABIGKHOH OKOJIO CKBayKUHE.

BumecTe ¢ coibi0 B CKBasKHHY IOTPYIRAOT OJHH U3 HJIEKTPOIOB IHTAIOMeH
SJeRTPUYECKOH Nemu, COCTOAINEIl W3 MCTOYHMKA TOKA M JBYX 3a3eMIeHMIl.
Bropoe sasemiienue orHocsT Ha paccrosmme, B 10—12 pas mpesmmatoiree
rayomny noroxa. Ilocie sampikann#A 1enn B 3eMie 00pa3yercs CIOKHOE DIIEK-
TpHUYecKoe Ioje, 00A3aHHOE TOKAM, CTeRAIOIAM ¢ 3APHIKeHHON 30HE DJIeKTPO-
auta B obcagmoii Tpyb6m (wam croxba saexrpoamnTa). CrpyrTypy Hoas m
TOBeJleHHe eT0 BO BPeMeHNI N3Y9aloT Ha TOBePXHOCTH B3eMIIH ¢ IIOMOLIBI0 9IIeKTPO-
passelouHOIl anmapatypsl. [lpakrtnuecknm mnsMepeHmsi CBOJATCA K CheMKe
3aMKHYTHX BOKPYI YCThSA CKBa/KIHBI dKBHIOTeHIHAJBHEIX JUHHMA (MJIH W30~
JAUHA KOMIIOHEHTOB MarHHTHOTO I0JfA — Ipu padoTe ¢ IMepeMeHHEIM TOKOM).

3Ja ompejeTeHHEI MUK HaOIOACHIA CHUMAIOT 2—3 3aMRHYTHe N30IMHEH
IpH Pa3HOM IOJO0/KeHNN Hello/BIGKHOT0 3IekTpoja. Te U3 HOX, KOTOpHIe BaMe-
PANTCA 10 BBeJCHMA COJIM IJIM CpPa3y IOCJe 3acoIeHHA, HASHBAWT Oasuc-
BaMA. Habalomenus npopmosskaloTes TepHoOHYecCKH B TedeHHe HeCKOIbBKHX
qacoB man 2—3 cyrox. i koHIy onpiTa Hajo mMeTh He MeHee TpeX H30IMHHM
I8 Kajkgoro IOJOKeHHS HeMONBU/KHOTO 9JEKTPOJA € CHO HaMeTHBIIUMCH
X CMeIleHMeM B CTOPOHY IOTOKA IOJ3EMHEIX BOJI.

B nepmoxg oOpaGorkm wmarepmaioB Hala0[eHHil HKBHNOTCHIHATLHEE
JUHIH BHYIEPUYNBAIOT HA MIULINMeTpoBKe B ymoOmom macmrabe. Ilo Bcem mso-
JHHHAM BHIENAIT MaKcHMajbHble cMmemiennss AR m ¢ Toumocthio mo 10°
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olpesieLA0T Npeobiagaiomee X Hanpapjerne. Bemmumny cmemenniit onpee-
JAAIT KaR PacCcTOSHEE N0 HANPABJICHHIO MOTOKA MeskAy Hambolee yraleHHOI
TOUKOM BHOpauHOil H3oauHun 1 OasucHoli nzoannueii. Ilpn arom B 3aBmcHEMO-
CTH OT IOJO/KeHHA HENOIBHKHOIO NPHEMHOr0 2JEeKTPOJla OTHOCHTEIbHO Bek-
TOpa MOTOKA MOTYT BCTPETHTBCA TPM cllydas, KOTAA: a) Bee Ioclkejylomude
H30JIMHIN CMEmAIOTCA BO BHENMIHIOI CTOPOHY 0T 0a3uCHOH — IOJI0KHTeJbHEe
cMmelieHns; 6) HBOJAMHAN ¢ TedeHUeM BPeMeHH CMeIlaloTcd BHYTPh OasHCHON —
OTPHIATEJNbHEE CMeIIeHus; B) HA0JONAOTCA M Te U JAPYrue CMemeHns OfHO-
BPEeMeHHO — CMeINAaHHLI BIHJI.

B aByx nepBEX caydasgX BelIHUYHHA MaKCHMAJbHOTO CMelieHHA paBHA
abCcoIOTHOMY CMEIIeHH0 M30JNHHI 1o aydy, GamkaiimeMy K HalpaBlleHUIO
MOTOKA,

AS = |ARL|.

V=53 m/cymnu
) L 1 L
T A e e e

Puc. VII-6. IIpumep o06paGoTKm pe3yabTaToB HalIIOenuil N0 METOJY 3apKeHHOTo
Tejla. @ — DKBUINOTeHIUAIBHEE JHHAN; 6 — rpaduk 3aBHCHMOCTH CMENIEnM M30.1IH-
HUiT OT BpeMeHN Hab/II0JeHHA.

B Tperbem ciaydae MakcHMaJbHOE CMelleHHE PAaBHO CyMMe IOJIOKHTeNb-
HOTO M OTPHUIIATENBHOTO CMENenuii 10 NpAMOil, NpoXojAmeil dYeped ycTbe
CKBa;KHHLI M OJU3KOH K HanpasJeHHO IIOTOKA,

AS —|AR, |+|AR_|,

rge AR, m AR_ — cMemenus M30JMHHI 10 B3amMOOOPATHEIM JTydaM.

. Jlns yTourenya HanpaBieHud I CKOPOCTH OTOKA CTPOAT OTMOJHATEIbHEIE
rpaduKn-pasBepTkE ¥ rpaduKH B3aBHCHMOCTH CMeNeHHH M3OJMHMIE OT Bpe-
mern Habmonenusa (puc. VII-6). Hamecennnie ma rpadHx TOYKM OCPeHAIOT BO
nabesranne caydaiigelX omn0oK. Ecanm H30JMHAN CHUMAJNCE Ha ONTHMAJbHOM
ylaJZemnu 0T CKBajKMHEL, TO CKOPOCTh IOTOKA BhYmciasgerca mo dopmyne

AS;—AS
PRl S S (VII-9)
—
e AS,—AS; — BeiuuynHa MAKCHMAJLHOTO CMEUI@HHS 3a TPOMEKYTOK
BpeMenu f,—f,, CHUMaeMas ¢ OCPeJHEHHON NpAMOJNHeliHo# gacTH rpaduxa.
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Ilpu BerMHCIEHHE CKOPOCTH 1O W3ONMHUAM, CHATHIM Ha PaccToAHMAX
MeHbIIe ONTHMAJNBHEIX, HEOOXOJMMO YYHTHBATH BAHAHHE 00CAHEIX Tpyo
1 c1os16a cosenoii Bogs B ckpakmme. IIpakTmuecknm B Takmx cIydYaax pacuer
BefleTcsA 10 Jipyroit dopmyie:

ly—1
u=-=—L, (VII-10)

TR

&

rae l, — I} — yBelIWdYeHHe UIMHEL 30HL JIEKTPOJATA 34 HPOMEKYTOK Bpe-
MeHH [, — I;.

Hauna 3ommr QIEKTPOJIHTA [ BHYHUCIACTCA IO aMnupuieckoit dopmyne
lgl,,=nlgAS,,,+lga. (VII-11)

Jls1 onpeiestenna mapaMeTpos z 1 @ Mo HaGIIOeHHEEM TaHHEIM CTPOAT JOMOJI-
HuTenbHEil rpaguk. Ilo ocm aGemuece B morapudmugeckom macmrabe oTKIa-
asiBajoT cMemennsa AS, a mo ocu oppmmar

TO#e B JorapudmuueckoM Maciutade BpeMs Jt,cymxa

Habmiomennit ¢ (sac mam cyrkm). I'padur

9TOil 3aBHCHMOCTH IpeCTaBIAAeT coboil mpsi- b

My10 ¢ YrIoBeM Kospdumumentrom n. Toura /

nepeceveHusA IPAMOI ¢ BEPTHKAIBHOM 0CHIO 3 4

Onamka, mpoxojsmeii wepes abemucey, pas- ‘

HYI0 e[IHHANE, HOKAKeT HCKOMYI0 BeJHIHHY

a (puc. VII-7). IlopcraBasa n m a B dop- o4 /o

myay (VII-11), nerro ssramenurs I, u I, gas /n=162

COOTBETCTBYIOMUX cMemenmii AS, m AS,. 19
Hajinennse smasenus n u o cupasej-

JAUBH TOJBKO A TeX OKBUIOTEHIIHATIBLHBIX o

JHMHAI, KOTODHE CHHMAJINCH NPH OXHOM W ag Wi

TOM jKe (PUKCHDOBAHHOM TOJNOKeHHH Heno- =085 .9:8’

ABIZKHOTO IPHEMHOTO arexTpona. Jlas mpy- 97

THX WN30JUMHUH OHH OyAyT MMeTh HHOE 3HA- a6

qeHne. i a5 s
Hepssrit cmoco® mermoOuenua BIMHILS oy R e

0 1Bl T I it
Geapmex P}jﬁ, DERJEMARpERAIOING Puc. VII-7. Onpepenenne mapame-
CHEMKY M30JUHNH HA (OJBIIOM yIaJeHHH HX TPOB k. W a 110 HAGIIONEHHEIM MaH-

OT CKBAjKUHH, ABIAETCA 0Oojee HaJesKHEIM, HEIM.

Pesympratsr o6paGorku u HHTepHOpera- .
U TOJeBHIX HAGTIONeHHI NpelcTaBIAIOT HA OHOM IHCTE A KayKIoil
CKBa;KHHBL ¢ H300pasKeHIeM ee paspesa u npuMepHoli KoHCTpyKumumm. Tod-
HOCTH ONpEe[eNeHNsA eHCTBUTeNBHON CKOPOCTH METOT0M 3apAKeHHOr0 Texa
CPaBHAMA C TOYHOCTBI) HJIGKTPOJHTHYECKOro ¢HOCOGA, H3BECTHOTO B THIpO-
reoJoruu noix Hassaumem Merona Camxrepa. :

Hayuenne Boponornowawowux cBOHCTB nnacros
MeToaomM noBTopHbix BK3

Jiis ompejieenns BOXONOTTOMAIOMIX CBOMCTB ILIACTOB — YIeIBHOTO
fieUTa M YAeNBHOrO BOJOUOTIOMEHHS N0 OJHHOYHON CKBAKIHE HpIMe-
HAGTCHA CHELUANBHAA METONHKA IOBTOPHBIX GOKOBEHIX KAapOTA’KHBIX BOHIHPO-
sanmit (BK3) B coverannm ¢ namusamu Bojsr. Merog IpefIoKeH 0 pazpaboran
B. A. Pamonosoii. Or ncnonnayercs B YCJIOBHAX IIPECHBIX WAM caaboMUHepa-
MU30BAHHBIX Hon3eMHEIX Boj [[opermk m xp., 1956]. Cymmocrs wmeroja
nosropubix BH3 sawmiouaercs B caeyomen.

CkBammy, BHODAHHYIO JUIA HCCICOBAHNS, 3AIOTHAIOT PacTBOPOM
HOBAPeHHOM COIM TaKoll KOMIEHTPAIMH, YTOGH ero YJeabHOe CONPOTHBICHUE
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6BI0 O WO Kpaiimeit Mepe B O pas MeHbIIe, 9eM yAeJbHOe CONPOTHBIEHHE
nmactoBsix Boj. ILlocie sacodeHiA IO BeeMy BOJOHOCHOMY MHTepBAXy OpOH3-
BOJIAT TepBoe maMeperie mo Meroqy BH3. 3areM B cKBaRUHy JI0HOTHATETLHO
3aIHBAIOT HEKOTOPOE KONHYECTBO PACTBOPA TOM yKe KOHIEHTPAIUH W HOBBI-
maior ypoeerb or 1 mo 10 m, B 3aBEcHMOCTH OT TIONIOMEHHA FKHIKOCTH.
Iloji BamsHIEM M3OHTOYHOTO JABIEHHA YaCTh COJNEHOH BOJBL 3a/laBIHBACTCA
B mpomumaeMsie mwiacte. Hammaue usvMeneHnil B macTax BCJAEICTBHE HPOHAK-
HOBEHHSI B HIX PAacTBOpPA YCTAHABJINBAIOT B Pe3yibraTe CIEYIOMEro moBTOP-
moro samepa. Taxme omepaumuu, maans u samep bH3, mosropsior jBa pasa.

Ilo pesyapraTaM H3MepeHMIl BBIEIAOT NPOHHIAeMble HJIACThl I CTPOAT
KpHBBle 30HAHpoBaHusA. [lIf KaIoro BBIIEIEHHOTO ITAacTa HOMYdAloT TPH
xpuesie BK3: opgmy o HaimBa, IpH CTATHYECKOM YPOBHE, jBe Apyrue — BO
ppema mammpBa. C TeyenmeM BpeMeHH rayOmHa NPOHHKHOBEHM; pacTBOpa
yseanunsaerca. Ha mosropusix xpuesix BH3 o710 siBienne oTMedaercs TeM,
9TO WX JIeBHe BETBH OYAyT CMeIIeHbl BIPAaBO OTHOCHTEIBHO HepBOil KpHBOii.
Ilo pesmumHe CMEMEHHA MOJKHO CAeIaTh 3aKII0TeHNEe 0 KOIHYeCTBEe MOTVIO-
[MeHHOH JRAQKOCTH 34 OIpeJedeHHBI LIPOMERYTOK BpEMEHH.

OfbeM pacTBopa, NPOHHKIIEr0 B ILTACT MON[HOCTBIO /i, BRIMHCIACTCA IO

dopmyiae
Qn=ph T (&—&), (VII-12)

rae P — Tak Ha3EBaeMbiil CTPYKTYPHBIL Kodpduunent;
d, — s(deRTHBHEIL THAMET];
d — MCTUHHBI [HaMeTP CKBAJKAHBIL.

Crpyxryprsi koapduiuent maMensercs or 1 g0 5 B 3aBHCHMOCTH OT
CTPOEHHs MYCTOTHOTO IpPOCTpAHCTBA HOpOAEL. Jlis IecIaHmKOB 1 CRAIbLHHIX
nopoa B. A. Pamonosa npesuaraer npuauvath p = 2 [Fopernk u 1p., 1956].
DQheRTHBHEIL JHAMETD ONpEeJeNAlT IyTeM COMOCTABICHIL Ha0II0eHHEIX
(paxrTuueckux) Kpueeix BR3 ¢ Teopermdeckoit mazerxoit BH3-Ia.

Kpussie 30HIPOBANNA, I0TyUenible IPOTHB BEOPAHHOTO MIACTa, HaKIa-
meBaior Ha nazerky BR3-la rak, uroGm kpect 6manka (d, pe) COBIAT ¢ Kpe-
CcTOM TaJeTKH. 3aTeM, cMeImas ONaHK ¢ KPHBOW BIeBO, HO JUHUH Pg = Pc,
HOGUBAIOTCA COBIANCHIA MHTEPHpeTHpyeMoil KpuBoil ¢ OfHOM M3 Teopermie-
cknx Kpupmx. Kpecr mamerkm ykasker Ha ocm aGemuce OaaHKa BeAHYHHY
appexTmBHOTO jumamerpa. Haiina d, Mo BCeM KPHBHIM BH3, moaygeHHEIM
OpH JBYX PAasiIHYHBIX HOJO/KEHHAX YPOBHeil B CRBazuHe H' u H", mM0KHO
paccumraTh PAacXOABl BOJBL B IIACT:

Qn=ph (&' =) ,
(VI1-13)
L n -
Qh:ﬁhw (d‘BE_dﬂ),

rge t — BpeMs, 3a KOTOpOe OPOM30III0 NPOHUKHOBEHHE pacTBopa IpH
namope H';
t" — 1o me mpu mamope H";
d, n d,— a(QdexTnBHEE JUAMETPH COOTBETCTBEHHO [IA JByX Hamo-
poB H' un H" :
VieapHOe BOJAOHOTIOMEHHE M YAeIbHBI Ae0uT mracTa OMpeensiorT 10
dopmymam
” { 4 ” r
Qh"Qh Qh_Qh

1= iy - e (VII-14)
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Ty

H3yyenue OTHOCHTENLHOH BOAONPOHHLAGMOCTH
ropHbix nopojg

MN3BecTHO HecKoIBKO cHOCOGOB BHABICGHHA NMPHUIAEMEIX ILIACTOB, OCHO-
BAHHBIX HA M3YYCHNH CKOPOCTH BEPTHKAJIBHOTO IBUKEHNA RUIKOCTH 110 CTBOIY
CKBa/KHHEL BO BpeMs HaJIWBa WY HaTHeTaHWA Boasl. [Ipwamun ux saxmiovaercs
B CJeYIOIeM.

B cxBamuHy ¢ HOCTOAHHOH CKOPOCTBIO HENpPEPHIBHO 3aKaumBaoT (HIm
HAIIMBAIOT) URCHPYIOMYIO JKUAKOCTH: CAA0BIL PACTBOD HIEKTPOJMTA, HOTO-
IPeTyo BOAY, aKTHBIUPOBAHHYIO ;KUAKOCTh madm ap. C HOMOmBIO pesucTHBH-
MeTpa, TePMOMeTpa IJIH [PYToro COOTBETCTBYIOmEro npmbopa HaOI0OmaioT
32 NPOJIBMKEHNEM T'DAHHIB pasjiena MeKIy Boj0il, HAXOsImeiics B CRBaRIHe,
U 3aKavYEBaeMoil ;KEAKR0CTHIO0. I'pannma pasgena OyaeT OMycKaThes ¢ IOCTOAH-
HOH CKOPOCTHIO [0 TexX IOp, MOKA He BCTPETHT NPOHHMAEMEINH miacT. 3ech
CKROPOCTL YMEHBIINTCA, TAK KAaK YacTh yHUMKOCTH OYIeT MOTIOMATECA IIIACTOM.
Ecnm mmske ero maxopaTcs Jpyrme HPOHUI@AEMEE CJIOM, TO CKOPOCTh Oyer
M3MEHATHCA CKAYKAMM, CTAHOBACH BCe MEHbINe W MeHbINe, M, HAKOHEI, OHa
CTaHeT HPAKTHYECKN paBHON HYJ0, KOTJa TPaHHOA pasjeia MHHYeT BCe
MecTa TOTJIOMIEHNA.

3Has CKOPOCTL ABIKEHHA FKUAKOCTH II0 CTBOJY CKBAKHHB H THAMETD
nocJe/ieii, Jerko BHYHUCANTL PACXO0J BOJH JUIA JI000ro MHTEpPBAJA KaK Ipo-
U3BEleHHE CKOPOCTH HAa INIOIA[b OCEBOTO CEYeHWA CKBAa;KUHLI, Beamumma
BOJONOTIOMEHAA paBHA PasHOCTH pacxoioB (; — (,, 3aMepEeHHBEIX BHIOIEC M
HUKe mpoHnnaemoro mmacra. Orcioa, sHasi MOIMHOCTL maacTa h U JelicTBY-
omuii Hanop H B Merpax, MOKHO pPAacCYHTATEH YHEILHOE BOJNOIOIVIONEHHE
no dgopmyie

g ,_91];{‘32 s (VII-15)

C.‘-IGJIY(E‘T HMETH B BHIY, YTO MECTHBIe H3MEHEHUA CHOPOCTH [IBHKEHHSI
AHHUTKOCTH MOT'YT leO}Z[SOfITI(I 3a CUeT YBeIHYEeHHA (I/IJIH YMBH.B]I[BHHH) guaMerpa
CKBAaKHUHBI. ILTIH BHeCeHHA COOTBETCTBYIOIMHX MOIIPABOK HAJNI0 HMETh KaBepHO-
rpaMmy.

Onpeueneuue MOLLHOCTH 30HblI NMHTAHHA CKBAXXHHbI
BO BpemA OTKa4yek

IIpn orTraukax U3 HEOJHOPOJHHIX MO IPOHMIAEMOCTH ILIACTOB IPHUTOK
HOJ3eMHEIX BOJ B CRBa)KUHY IIPOHCXORHUT HepasBHoMepHOo. HawGosabmee noan-
9ecTBO BOJIBI HOCTYNIAeT H3 XOPOITOHMPOBOJSAIMMX TOPH30OHTOB, TOTAA KaK ApY-
rag 9acTh NOPOJ IPAKTHYCCKH He OKA3EBAaeT BIHMAHUA Ha [e0UT OTKAUKI.
Cpepnmii KoaduuenT GHIBTpAuy, PACCIATAHHLIL 10 Pe3yabTaTaM OTKAUeK
I O0OBIYHO OTHOCHMBIH KO BCEil MONIHOCTH BOJOHOCHBIX HOPOJ, MOKeT JIHIIL
rpy0o OpmOIHKeHHO XapaKTepu3oBaTh nX (GmIsTpammommsie csoiictsa. Ilo-
8TOMY OYeHb Ba;KHO IPH IPOM3BOJCTBE OTKAYEK BEIEIHTH B Hpefellax uayda-
eMOT0 UHTepBaJa 30Hy BOTOOPOHUIAEMEIX [IOPOM, 38 CYeT KOTOPOH B OCHOBHOM
OCYLIECTBAACTCA IHTAHHE CKBAKIHEL

HeobGxoaumbie cBefeENA MOKHO HOJYYHTH OJHUM M3 METONOB ONpeee-
HEA nputokos. Tax mampmmep, HaGIOAAsA BO BPeMs OTKATKI MPUTOK IOJ3EM-
HHIX BOJ| ¢ OOMOIBI0 PE3HCTHBHMETpPA, MOJKHO [{OCTATOYHO YETKO OTMETHTH
HH;KHION TPAaHHOY OPUTOKA BOJABL B CKBAKHHY W HA OCHOBAHHH 3TOr0 yTOY-
HHTH MOIMHOCTH S30HBI ITHTAHHI.

Ilepen nauanoM onmTHEIX paboT B 3a30p Mes;wmy TpyOoit Hacoca W (YHIb-
TPOM CKBajRUHE OIIyCKAIOT HA Kalede pe3ucTHBEMETD (HIN raJlbBaHHIECKYIO
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mapy — Ipu 3JeKTPOXHMIYECKOM MeToje mccaemoBanma). o oTkadrm samm-
CHIBAIOT IEPBYI0 KPUBYIO COIPOTHBIEGHUA BOMLI. 34TEM B CKBAKHHY 3aCHIIAIOT
QIIEKTPOJINT — MOBAPEHHYI0 COJb H HepeMeIlNBAIOT pPACTBOD pPe3HCTHBUME-
Tpom. Ilocie sacomemmsa AemaloT BTOpoil KOHTPOABLHENL 3amep. ¥ OeIHBIINCH
B XOpOIIeH MOArOTOBKE CKBa;KUHEI, BKIYAIT HACOC M NPOU3BOAAT OTKAUKY
C YCTAHOBKOW Ha MaKCHMajbHOe IOHIKeHHe. Bo BpeMs OTKaukm mpooJI-
FRAIOT M3MepPeHus cOmpoTHBIenns Boau. Ilo coBorymHoCTH KpHBBIX compoTu-
BIIGHHS BOJEI, CHATHIX /10 OTKAYKHE ¥ BO BPEMH OTKAYKH, MOKHO CJIeIaTh
3aKAI0ICHNE 0 30HEe IPUTOKA ¥ COCTABHTL CXEMY [IBHKEHHS IOJ3EMHEIX BOJ
BOIMSM ONBITHON CKBaKUHEL,

Pesynpratel reopmanmgeckux HaGaojleHuii CymECTBOHHO pACIIHPAIOT W
JAOOONHAIT CBEJIeHHA O [UHAMUKe HOJSEMHBIX BOJ, IOJYYEHHBIC IPyTHMH
MeTofaMH, M BXOAAT B o0muil 0TYeT O THAPOreOMOrHYECKHX HCCIeN0-
BaHUAX.




o I L P

METOAbl THOAPOTEQJIOTHYECKHUX bl Nl A
WCCNENOBAHWH NPU BOJOCHABXKEHHH, vili
MOUCKAX W PA3BEIOKE HEDTH U TA3A,

CBPOCE MPOMbILLUIEHHBIX CTOYHbIX BU.[I.

B I'NYBOKHE TOPH30HTDI

W THAPOTEXHHYECKOM CTPOMTENLCTBE

A. THAPOTEOJIOFMYECKHE WCCNENOBAHUA
AnA BOOAOCHABXKEHUA

§ 1. MecTopoxxaeHus nNoA3emMHbIX BOA

Haxr Bce APYTHe BB MOJTE3HBIX MCKONAEMBIX, MO/3eMHBIC BOJHL B BEPX-
Heil 9acTH 3eMHOI KOPH (JOPMHPYIOT OIPE/IeTeHHbIe FeHeTHIeCKHe THIIE MecTo-
POMEIeHMIl, B HpejieaXx KOTOPHIX OOBIYHO ¥ AKKYMYJHPYETCHA TO HWIM HHOE
KOJHYECTBO ECTECTBEHHBIX 3aTacoB.

W3 Gonpmoro pasHooOpasns reHeTHYECKHX THIIOB MECTOPOKICHHIL Ipec-
HEIX MOJ3eMHHIX BOJ Ieaeco00pPasH0 BBIEIATH NPOMBIILICHHABE HX THIH,
T. €. TAKMe, KOTOPEE HA IPAKTHEE 3aDeKOMEHI0BAIHA cebsl OCHOBHBIMHE IOCTA B-
NMHUKaM1 3HAYUTEJIBHBIX JKCIIYVATAITHOHHBIX 3allacOoB IIpH pa3penieHuH IleH-
TPANH3OBAHHOIO BOJROCHAGKEHNA KPYIHEX rOPOJIOB, IPOMBIILICHHBIX [[EHTPOB,
TOPHOPYIHHX NPEeJUPHATHH H OPYrEx OOJBIIHX O00BEKTOB.

B ra6n. VIII-A-1 ma mpmmepax Coserckoro Coiosa mpmBejieHa Tpynim-
POBKA OCHOBHBEIX HPOMBIIIIEHHEIX THIIOB MECTOPOMKICHMIT TOI36MHBIX BOJ.
B ocmoBy 010l rpynmmpoBKH MOTOKEHBl NPHPOJIHBIE YCTOBHA, 3aKOHOMED-
HOCTH (DOPMHPOBAHNA, HAKOIJICHIS W PACHPEIENEHUs ecTeCTBeHHBIX 3alacoB
HO/I3EMHBIX BOJ, B ONpEeJEIEHHEIX IE0N0Tr0-TeKTOHHYECKNX CTPYKTYpax,
a TaKKe IPaKTUIeCKOe 3HAYCHIE MECTOPOJKISHII NpPH OpraHusali IeHTpa-
IH30BAHHOTO BOAOCHAGKEHHA KPYHOHEIX OOBEKRTOB.

Boxee menkme MecToposkienns IOJ3eMHBIX BOJ, 3allachl KOTOPHX MOTYT
OBITH MCHOJB30BAUBL TOJBKO HPH pPaspellendy AeneHTpPaTIn30BAHHOTO BOJO-
cHAaOReHHA OTJAENBHEX MEJIKHX 00BEKTOB (HampuMep, 00BEKTOB CEIBCKOTO
xozmiicrea), B TabAMIE He paccMaTpPHBAIOTCH.

YuuTHBag NPUHATHI OPHHIEND TPYNIMPOBKH, Bee uapecTHile B Coper-
ckoM Colo3e IPOMBINITEHHEIe THIIE MeCTOPOKIeHMII NOI3eMHBIX BOJI, 38 MCKIII0-
YeHUEM 30HEl PAcHpOCTPAHEHNA MHOTOJETHEH MepaioThl, s KOTOPOH rpyi-
IMPOBKA MECTOPOMIEHNUI paceMOTPeHa PaselbHO, MOTYT OBTH MOIPa3eleHE!
Ha JIBeé OCHOBHEIC TPYNIEI, MMEIOMe CACAYIOMHe MPHHENUIHATLHLE OTIINIHA
(radm. VIII-A-1).

a) Pasnmumsl rpaHmgHEIe YCAOBHA BepXHell TOBEPXHOCTH BOJOHOCHOTO
TOPUBOHTA; [JJIA HepBOil rPpyNIE MeCTOPOKICHMIT HTa HOBEPXHOCTH cBoOOTHASA,
a I BTOPOM — HANODHAA M ONpPeJIeJsaeTcs MoIosKeHHeM BePXHero BoJ0yIop-
HOTO ILIacTa.

Ornmupe yKasaHHBIX YCJAOBHH 3aKJII0UaeTcsi B TOM, 4TO HpH DKCITyaTa-
UUH B 0e3HATIOPHBIX YCAOBHAX NPOMCXOAUT YAaCTHYHOE OCYIIeHHe ILIACTa,
T. €. YMEHBIIEHHEe ero MOIIHOCTH, B TO BpeMs KaK g HATOPHBIX BOJ MOII-
HOCTH INTACTAa OCTaeTCA HEeH3MEeHHOI, eclIu ypPOBeHBL BOIB OPU SKCILIYATAI[HH
He IMOHMKAETCSI HHyKe KPOBI.

6) Ha GoxpmmHCTBE MeCTOPOKACHHIT BTOpoil rpynnsl  QopMmpyercs
YUDPYTIHil pe;siuM HaIOPHEIX BOJ, HARJIAJHBAOIINI YacTO CBOI CyINeCTBeHHEII
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ITpoMbIIIIeHHBIE THMBI MECTOPOKAEHMIT

T'pynmsl MecTo poskIeHmil

THIB MECTOPORIASHUI

IToarnmer

I. Mecropomnennsa

e

0 e3HAIIOPHEIM ¥ POBHEM

1. MecroposeHaa TpPyHTOBBIX
BOJ| 4JIIOBHAJIBHHIX ITeCYaH0-

TaIeTHAKOREIX OTIIOKEeHIIT
PEeYHHIX JOMHH M (IBHO-
TAANHATBHBIX OTII0KEHITIT

3aHJIPOBLBIX pPaBHWUH

a) B mupokEX pedHbIX AOJHHAX
I 3aHAPOBLIX PaBHUHAX

6) B ysknx (o 1 ®m) pewnnix
NOJANHAX

0

B) B norpeSennx foamEax

2. MecropossgeHns TpeIliHHO-
KapPCTOBRIX BOJ KapOoHATHHIX
T0POJ,

a) 3amrmyTHx Oacceiinos B He-
fonpmnx MyabJax (Ha orpa-
HUYEHHOI TUTOMLA IH)

6) Orpurex OacceiinoB  (Ha
0O0JIBINOIT IUIOIMAAH pacHpo-
cTpaHeHus KapOOHATHLIX IO-

pox)

I1I. MecroposkaeHns
HallOPHEIM Y POBHEM

c

3. MecToposaents, IPUYpoOIeH-
HE@ K KPYIHEIM aPTe3nancKiM
facceiinaMm  mraTdopPMEHHOTO
THIIA

He mogpasgeasforced

4. Mecroposxmennda, OIpaypoIen-
HEIe K apTesmaHCKAM Oacceii-
HaM T'e0CHHKJINHAJBHOTO THOA

a) 3aMKHYTHIX H30JHPOBAHHEIX
facceiiHOB (He MMEIONIUX CBABN
¢ OKpPYRAOMIMH CTPYKTY-
pamir)

6) Orkporeix  GacceiimoB, n
AMEWMuX B3aUMOCBA3b C IPH-
JerapouuMu BO/IOHOCHBIMH
CTPYKTYPaMu

5. Mecroposkmenns, Ipaypo-
gepHHE K IecYyaHO-TajJedHdH-
KOBBIM OTJIOMKEHHAM KOHYCOB
BEIHOCA IPeIropHHX MIIeH(OoB

He moppasiensiorcs

6. MecToposRIeHHA TPEIHHHO-
JRUJILHEIX BOJ 30H TeKTOHHIYe-
CKUX HapymeHmi

a) Kpaeselx 30H HAPyIHeHHI

6) BryTrpmckIa uaTHIX 30H Ha-
pyImenimit

7. MecroposkieHnsas  HADOPHBIX
Box  (aOBHOTIIANMAILHEX,
Me;KMOPEHHBIX 4eTBepPTHIHBIX
OTJIOFREHITI

He nopgpaspeasioresa
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mop3eMubix Bojx, mo H. M. ILTOTHHKOBY

Tabawya VIII-A-1

PasHoBHIHOCTH

IlpakTudeckoe 3HAYEHUE MECTOPOZKICHIIT

A, Mecropomgaenns ¢ Oaarompmar-
HEIMH  YCIOBHAMH  BO300HOBIEHT
3amacoB M IPHBICYEHAA JOMOJHI-
TEJAbHBIX PEcypcoB IIPH 9KCITyaTa-
LA (Haamguge HMOCTOAHHO felicTBy-
OUIAX peK, BOJ0EMOB M YCJIOBHI
nepetreKanns)

MNmejor Goapmioe apadenne. I'JaBHbBE IOCTABIUKI
OKCIUIYATAIHOHHBIX BAMACOB P KPYIHOM IIeH-
TPAIH30BAHHOM BOJOCHAGKEHIT (MBBECTHHI Jle-
Gnrel BofoszabopoB o 3—5 M /cer)

HNmeror orpanHYeHHOE 3HAYeHHe (HBBeCTHH ILE,‘G]'ITBI
Bog03abopos —0,25—0,5 »?/cer)

Wwmeror orpanndenHoe 3HATCHHE (M3BECTHEHI Ae0MTH
Botozabopos —0,56—1,0 a%/cexr)

Hmeror Ooabmnrioe suadenwe. OJUH N3 OCHOBHBIX
HOCTABIINEOB HKCIUIYATAIMOHHEIX 3amacoB IIPH
MEeHTPAMN30BAHNOM BOJAOCHAGHEHNH (H3BECTHEL
nebutst BogosaGopos 10 1—3—5 w¥/cex)

Nmetor Goaepmoe 3padenye. [VIaBHEIT TOCTaBIHK
HKCINTyATANMOHHEIX 3allacOB IPH KPYMHOM IeH-
TPaJUM30BAHHOM BOjlOCHADKEHNH (M3BECTHEL Je-
Burer Boposabopos—0,5—1,3 xm3/cek)

B. Mecropos/iennsa ¢ Hebiarompusar-
HEIMH Yy CIOBHAMHE BO300HOBIEHHA
3amacoB H OTCYTCTBHEM  yCJOBWIL
IpHBJICYeHUA JOHOJHHTENBHEIX pe-
CYpPCOB IIPH AKCILIyaTalun (IpaKTH-
YecKH MCTOYHUKH ITHTaHUA M BO300-
HOBJEHHSA OTCYTCTBYIOT)

Hmezor orpaHnvYeHHOe 3HaYeHHe M OrpaHIYeHHLIe
JRCIOJIyaTanuoHHBE BO3MOMKHOCTH

Nmeror Ooapmoe smadenme. OANMH W3 OCHOBHHX
IIOCTABIINKOB YKCINIYATAIMOHHEIX 3alacoB IpH
MEeATPATH30BATHOM BOMOCHADKEHNN (M3BECTHEI
neGuts Bogoszabopos 1o 0,5—1—2 u3/cer)

Pacnpocrpanensl pefiko, HO HMEOT GOJbIIOe 3HA-
uyenne (maBecTHBl Bojlo3abopsl ¢ geGuroM 10 1—
3 n3/cer)

MMeroT OorpaHIueHnoe 3HAYEHHE 1 OrPaHmu4eHHYI0
BKCIIIYaTAIHOHEYI0 BOBMOMKHOCTh (H3BECTHB BO-
nosabopw ¢ gebmrom o 0,1—0,5 wB/cek)

Pacnpocrpanenst B oflacTsaX YeTBepPTHYHOTO oJe-
JIeHeHUs, e OHM HMeIOT 00JIbIIoe IpaKTHIecKoe
3Havdenne (BO3MOjKHbLIe [eOUTH Bojg03aGopoB [0
1,0—1,5 x3/cex) :
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OTIHEYATOK Ha YCJIOBHS JINTEABHON OKCINIyaTalmu, a CJIefoBATeIbHO, Ha
OIEHKY 3KCINIYATAIMOHHKIX B3ATACOB.

Ho yemosmsam HakomyieHns ecrecTBeHHEIX PeCypecoB 1 SKCILUIYATAI[MOHHOI
BO3MOKHOCTH B Ka[oil IPyIIe BHENATCA THOEH U IOATHIE MeCTOPO-
FRITCHIIL,

Ho ycmosusam mmramms m Bo30GHOBIEHNA 3alacOB BCe IOATHIIE npo-
MBIIIEHHBIX MECTOPOK/ACHUIl HON3eMHEBIX BOJ IOAPA3/eNeHbl Ha JIBe. pasHO-

Puc. VIII-1. Mecroposkienusas TIDYHTOBHIX BOJ, a11KBHAIBHEX OTIIOMKEHMIL (IepBEHIE

THI). @ — IIeDBHIT MOATHII — HIHPOKHE PETHEE JOJEHEL C (¢poHTOM NOTOKA IPYHTOBEIX BOT,

10 10—15—20 kx W MOUHOCTHI0 ANTIOBHATHHEIX OTIOMeHHH oT 30—50 no 100—200 x;

6 — BTODPOIl NOATHN — y3KHe PeYHbe AOJUHKI ¢ ()POHTOM HMOTOKA TPYHTOBLLY. BOX 10 1 ®xat,

MOIMHOCTEI0 AMLIIOBHANBHEX oTioskenmii or 20—30 no 50—60 x; e — TPeTHii IOMTHIL —

morpeGenHEle pedYHble JOJAUHEL, Ijie MOJ3eMHBIE BOIE IeCYAHO-TAJCTHMKOBEIX OTJIOMKeHMHIT
JUIICHE CBASH € peKoii.

1 — aJMOBHANDbHbIC TECYAHO-TATEYHHKOBHEC BOJIOHOCHEIE OTICKEHHS; 2 — CIaGOUpPOHMNAEMEE TOPOMEL,
CJaraxmue KOPeHHOe JIOHe PeYHBIX [IOJNH; 3 — CYIJIMHKH; 4 — YPOBEHb 'PYHTOBHIX BOJ.

BHHOCTH: MECTOPO/KIeHHA ¢ OJArONPHATHBIMU YCIOBHAME BO300OHOBICHIS
Pecypcos u NpPUBICYEHHA JOTNOJHUTENBHBIX 3aIacOB IPH DKCILIyaTaI[IH,
MECTOPOMIACHNIA, Ha IVIOMAZH KOTOPHIX Takie OaaroNpHATHHE HPHPOIHEE
YCIOBUS OTCYTCTBYIOT,

HanGonpumm pacupocrpanenneM MOMB3YIOTCH MECTODPOKICHHA HePBOre
THIIA.

B mparrure Coserckoro Cowsa, ocoGenno B Cpenmeii Asmm, H3BecTHH
OKCILTyaTAIHOHHEIE YUACTKH HA MECTOPOICHNAX MePBOr0 THIA ¢ CYMMapPHBIM
meburoM BomozabopoB g0 3—5 m3/cen.

Tuaporeosorndgeckas 0cofeHHOCTH MEPBOTO THIIA IPOMBIILIOHHX MECTO-
POKIeHUHE 3aKI0¥aeTca B OIMBKOM 3ajleraHiil ypoBHEH I'DYHTOBHIX BOJ OT

140



JIHEBHOW IOBEPXHOCTH, WTO HBISAETCH OMATONPHATHBIM JUIA MX DasBejKu
arcmayaragum (pue. VIII-1).

Houru ma Beex mecroposkgenmsx HIePBOTO THIIA YeTKO OTMEYAeTCs AKTIB-
Haf THADABIMYECKAs B3AMMOCBA3b IPYHTOBHX BOJ C HOBEPXHOCTHEIME BOITAMME
PEYHOH CeTH — OCHOBHHIM HCTOWHHKOM BO30GHOBICHMmS m HIpHBICYCHUH JI0-
HOJHUTENBHEIX 3aIIACOB B MEPHOJ DKCILIyaTaIiH.

YuuTHBas, 4TO rpaHHYHBe YCAOBHA MOTOKA MO/[3eMHEIX ' BOJI B IJIaHE
ATPAIOT CYIMECTBeHAYIO POJb B OIEHKe DKCIIYATAMOHHEX 3aMACOB 1 dopmm-
POBAHNA peRHMA YDOBHA Ha Bojosabope, LeIeco0dpasHO MecToposKIeHAe
TPYHTOBHIX BOJ{ HOJPA3/IeJNTh Ha [BA HOXTHIA (radm. VIII-A-1):

i a)

Puc, VIII-2. Mecropomxpenus TPEIIHHO-KAaPCTOBRIX BOJ (BTOpOi Tum), a@ — 3aMKH yTHIl

Gacceiin ¢ gponTom moToka TPEIMHUEHO-KAPCTOBEIX BOX 0 3—5 ka M MONIHOCTBIO TOpPH3OHTA

150—300 x; 6 — oTkpHTHEII Gacceiin TPEILMHHO-KAPCTOBLIX BOX SHAYNTENLHON ILIOMANE
PACIPOCTPAHERNA, MOLIHOCTE ropmsonTa — 300—1000 4.

I — BONIOHOCHEIE, TPENIWHOBATBIE M BaKAPCTOBAHHELE KapbGOHATHBIE TOPOMIBI (M3BECTHAKM, IOMOMUTEHI,
MDaMOpHI); 2 — cia0onpOHUTAeMEIe TPEILHHOBATEIE TTOPONE (2 y3MBET, CJIAHIEL); 3 — PHIXJIBE TIeCYaHo-
TAMHUCTBIE OTIOAEHHA  (NeCKH BOTOHOCHBIE).

I — BOHA TEKTOHMYECKHX HapymeHmii; II — poguukm; [I] — YPOBEHBb TPEeN{HHHO-KapPCTOBEIX BOm; IV —
(QOHTAHMDYIONIME  CHBAMKHHEL

a) MECTODOKACHHA B IHPOKAX PEUHBIX JIOJIMHAX I 3aHPOBHX PaBHUHAX,
THAPOTe0MOrHIecKas OGCTAHOBKA KOTODHIX HDAKTHYECKH MOIKET OTBEYAThH
YCIOBHAM «OECKOHEUHOTO IuIacTay;

6) MECTODOMIEHHA B Y3KHX DEYHBIX I HOTPeGeHHEIX OMMHAX, THAPOTeo-
Jornveckas o0CTaHOBKA KOTOPHIX MOJKET OTBEUaTH YCIOBHAM (HOJXyOrpanmd-
HOTO IUTACTay IJIH (IJIACTA-IOJIOCED).

Boasmoit nparrmueckmit narepec mmeior LIPOMBINLIEHHBIE MECTOPORICHA
‘BIOPOTO THIIA, NpeJcTaBIeHHbe OaccelHaMm TPEMUHHO-KAPCTOBEX BOJ Kap-
OoHATHBIX TOPHEIX mOpoj (pHc. VIII-2). Hap6omarmue nopojiel, Graromaps
CBOCIl XHMUYeCKOll AKTHBHOCTH, CPefH Beex JHTONOTHIECKNX pasHOCTEil Tpe-
[MAHOBATHX CKAIBHBIX HOPOM, 001aa10T CAMEIMI BEICORIMIT KOJLTEKTO PCKIMMI
cBoiictBamu, Mmenno moaromy B U3BECTHAKAX, KaK NpaBmiIo, $opMEPYIOTCH
KPYOHBIE 3a0achl TPENTHHO-KaPCTOBHIX BOJ.

Ha nmomanm meroropmix Mecroposwmermii BTOporo tnma Ha Ypaie,
B Hasaxcranme m Cpegmeit Asnnm mspecrs BOJ03a00PHEE yUacTRH ¢ aKCITya-
TAIlHOHHEIM  BOJ00TOOpoM 1m0 1-—2 M3/cer, wmHOTNA a0 3,0 m¥eer =
Goee.
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B OpoMBIIJIEHHON TPYONHPOBKE BRACTEHO [BAa HOATHNA bacceiitHOB:
TPeMHHHO-KAPCTOBHX BOJ — B BAMKHYTHX M OTKPHTHX TIeOJIOTHIECKHX
CTPYRTYpax.

Ieppmit moprTmn o0BeUHACT OrPaHMYEHHbE IO ILIOMAAH OaccelHbl
TPEIEEHO-KAPCTOBRIX BOJ[, HMEIONAX TAKHE Te0J0TOCTPYKTYPHEI® YCTOBI,
IpH KOTOPHX 006DasyloTCsi OTHOCHTENLHO 3AMKHYTHE HIN IOUTH 3aMKHYTHE
rugporeosormieckue paiiomsi. Takme MeCTOPOAIEHUA FacTO BCTPETAIOTCA
0 BOCTOYHOMY CKJIOHY ¥pana, B CamaupckoM KpsiKe, B Kazaxcrane u Cpej-
Heit Asmu.

Bropoii «moATHI MecTO POKIeHHIT 00beANHACT OTKPHTHE OacceilHs, nMe-
ougie 0OABLIYI0 IUIOMAAL PacIpOCTPAHCHIIA.

[aBEble THIPOTe0IOTHYIECKHe OCOOCHHOCTH B YCJHOBHAX BOTOHOCHOCTH
KapGOHATHHX TOPOJ, KOTOpPEE HEOOXOJMMO YUHTHIBATE IPI DAZBEAKE dac-
cefiHOB TPEmEHHO-KAPCTOBHIX BOJ, MOYKHO OXapaKTePH30BATH CIEAYIOILIM
oOpasoM.

1) B kapGoHATHHX NOpOJAaX BCerja pPAaclpoCTPaHeHa TPEMAHOBATOCTE-
M 3aKAPCTOBAHHOCTE PErHOHAIBHOTO M JIOKAILHOIO THIOB (KpymHBIE M MEIKUE
KapCTOBEE MyCTOTH); MMEHHO IO9TOMY B KapCTOBHIX faccelimax MOJ3eMHBIE:
BOBL CO3/AI0T EAWHEI THIPABIHYECKH CBS3AHHEIL BOJOHOCHBI TIOPU3OHT .-

2) 3akapcToBAHHKIT MaccuB KapOOHATHBIX MOPOJ XapaKTEPH3yercsl 0B~
ol (QIIBTPAIMOHAOIl HEOAHOPOAHOCTHIO, KAK B IIAHe, Tak I B Paspeses
HauGoee BOIONPOHHIAMasd 9acTh H3BECTHAKOB YACTO OTMEYAETCs IO 30HAM
TEKTORIIECK X HAPYIIeHHI WIH TeKTOHHYECKIX KOHTAKTOB, ¢ KOTOPLIMIL CBA~
3aHH YCHJEGHHAs TPemUHOBATOCTh H 3aKapPCTOBAHHOCTD. K rakmm BzoHAM
0GHYHO TPHYPOYCHE MOIIHEE MNOTOKH TPEN(HHHO-KAPCTOBBIX BOJL. Hpynuse:
TPemUHLL, 0COOEHHO MO 30HAM TEKTOHHYCCKHX HApyIennii, paccexraioT Kapoo-
HATHHE TOPOJBL HA BCI MX MOMIHOCTH M PaCHPOCTPAHAITCA Ha GoJIBIIIe TAY=-
GUEL HAMHOTO HHe MecTHOTo Oasuca apo3um.

3) EcrecrTBenHbe 3amachl TPEIUHHO-KAPCTOBHX BOJ B IIpejeax fac-
ceiiHa AKKyMYJHpYIOTCS IIABHBIM 00pasoM HUKe OTMETOR MECTHOro dasuca
9POSHHE; BEIIE MECTHOTO 0aszmca dPO3MI B M3BECTHAKAX PacmpocTpaHeHa 3oHa
HHQI0AEA.

Kpynmoe TpOMBIILICHHOE 3HAYEHNE MECTOPOMILHHIl TpeiHH0-KapeTo-
BHIX Boj TpeGyer IpHCTAJLHOTO ¥ TINATEIBHOIO HX H3YYCHMA.

Bropas rpynna ofbegnnser IATH THIOB MECTOPOKICHIH TO(3eMHBIX BOJL
¢ HAIOPHEIM YPOBHEM.

Jlaa maardopmenusx  obmacTeit mambogee XapakTepHBIMU ABIAKTCH
MECTOPOKIIeHAs, NPUYPOUeHHEE K KPYIHBIM apTe3HaHCKUM bacceitHAM.
OCHOBHBEE THIPOTEOJOTHYECKNe MX OCOOCHHOCTH CJeyIomie.

1) Apresmanckme OacceilHsl OGBIYHO MMEIOT BHAUMTENBLHYIO IUIOMANE
pacIpocTpaHeAns X B THAPOTEOJOTMYECKOM OTHOIIEHAW HPECTABIAIOT 0~
BOJIBHO CIOKHYIO CHCTEMY BOJOHOCHBIX TOPH30OHTOB.

2) Jlis moi3eMHBIX BOJ apTe3MaHCKHIX pacceilHoB B 00JLINHHCTBE CIAYYaeB
OTMeYaeTcsa ONpefiesieHHas THPOXAMHYECKas B3aKOHOMEPHOCTH, —BRIpaka-
JOIIAACA B HOCTENeHHOM Y BeJINIeHHA CTeIeHH MX MAHePaIH3anii i N3MeHeHIH
XHMITUECKOTO COCTABA BOJ MO Mepe yBeJMueHus T1yOUHE 3ajeratis I ABUKe-
HEA OT mepHpepHH K IeHTPAIbHON dacTi facceiiHOB.

3) Ha nnomajgu MecToposfenus GopMmpyioTCA KPYIHHE eCTECTBEHHBIEC
3amackl IIOJI3EMHEIX BOJI.

4) B nname rpaHMYEBe YCIOBHA OT/ENBHBIX yYacTKOB MECTOPOFRICHIIT
IPAKTHYECKN OTBEYAIT (YCHOBHAM OECKOHEUHOTO IJIACTAY.

OuicHBaAeMblil THII MECTOPO/KISHUA TIOJA3EMHEIX BOJ HAa TePPHTOPHI
CCCP mmpoKo pacmpocTpaHeH; MO CBOMM (OJBIIAM DRCIVIYaTAIMOHHBIM BO3-
MOFKHOCTAM MECTOPO/KACHHs HLPAIT HCKITIOUNTENLHO BA/KHYI0 POIbL B paspe-
HIeHHH Tpo0JeM KPYHOHOI0 IeHTPATN30BaHHOIrO BOTOCHAOKeHHA.

142



T R AT

B reocunrmupampunx o6racrax PacupocTpaneHs MeCTOPOsKACHAA HAIOp-
HBIX BOT, B MeJIKHX apresMaHcKux facceiimax, B ME;KIOPHHX BIAJWHAX, B CHH-
RIMHAIBHBIX CKIAKaX BTOPOr0 W TPETHEro MOPANKOB, B MOHOKIHHAIBHEIX
CTPYKTYpPaxX KpaeBeX dacreil xpebroB. B rarmx Gacceiimax BO/IOHOCHBIMH
MOI'yT OHITH PasIHIHEC 110 JTHTOJIOTHIECKOMY COCTaBY LOPOJE: PHIXJEE Iec-
9aHO-TPABEINUCTHE  OT/IO0KEHU, c1aboCIeMEeATNPOBAHNBIE ECUYAHMKH IR
3aKapcToBaHHble H3BecTHAKH (puc. VIII-3).

o ycroruam dopmupoBanua ymopyroro pe:RuMa cpefid MaJdEX apTesuaH-
CKRHX 0acceiiHOB MOKHO BBHIIEJIUTH JBa TOATHIIA.

1) Bamruyreie, mourn H30JMPOBaHHBIE apTe3dMaHcKume OaccefiHE, He
HMEIOIHIe YeTKO BHIPa;KeHHOH 00JacTH MUTAHHA I TeCHOH CBA3ZM OKpYsKaio-

Puc. VIII-3. Mecropompenua HAIOpPHHIX BOJ| apTe3HAHCKNX 0ACCeHHOB TeOCHHKIIMIAT,-

HOTO THNA (YeTBePTHIL THII). @ — 3aMKHYThIil Gacceiin, IpaKTATECKY JHINCHHKI NCTOTHIROR

B0300HOB/JEHNA BaIaCOB HANOPHEIX BOJ; 6 — OTKDBITELA (IPOTOYHELL) Gacceiin ¢ weTko
BBIDaKEHHOI 06JIacTBI0 NMATAHUA W JpeHHPOBAHNA.

1 — NecKH, IeCYaHHMKH HAIOPHOTO BONOHOCHOT'O TOPH30HTA; "2 — HENPOHANAEMEIe TIOPOTbI (rnHAHE,
CIHaHLE); 3 — Ccaa0onpoHUIAeMEle TOPOOBI; 4 — IPaHMTHI.

IMEMH BOJOHOCHBIMI CTPYKTYPaMH, ¢ OTPAHHYCHHBIMH €CTECTBEHHEIMM 3aTia-
CaMi HAaNODPHEIX BOJI; TaKMe UPHPOJHBIC YCIOBHS OTBEYAOT YOpPYIro-3aMKHY-
TOMY DPemHMY.

2) Orkpmiteie apreamanckme Gacceiimsr, HMEJOIiHe TecHyI0 TI'HjpaBimde-
CRYIO CBASH ¢ HPHIETaioMUMI BOJOHOCHEIMU CTPYKTYDAMH, 4eTKO BHIDAKEH-
Hy10 00IacTh OWTAHHA M PasTPY3KH HATOPHEIX BOJ B BHIE pPOJHUKOBOTO
CTOKA; TaKas NPUPOAHAA 00CTAHOBKA COOTBETCTBYET YCIOBHAM dopmMupoBanms
Ha MECTOPOKIEHNH YIPYTO-BOJOHALIOPHOTO pe;RuMa.

Ha nmomapm sroporo moarmma MEeCTOPOsKIeHNA 9acTo (opMupYOTCH
AOBOJLHO KPYNHBIE €CTECTBEHHBIC Bamachl HOJ3EMHHIX BOJI.

Mecroposkenna nsaroro Tuma, mpuypoueHHEe K HecYaHO-TaIeUHNKOBEIM
OTIOIKCHUAM KOHYCOB BBIHOCA NDEITrOPHOr0 mLreiia, pacupocTpaHeHE
(puc. VIII-4) B ropmockaaguaThix o6macTsx Cpenmeit Asun, HKasaxcrama
u HRasrasza.

B pacupenenenin nogzemurix Boz Ha miomanm KOHYCOB BERHOCA yCTaHa-
DAUBACTCA IOPHBOHTANBHAA IHJPOrEOTOTHUCCKAS BOHATLHOCTH. B Bepimmmpe
ROHYCOB BBIHOCA PACHONOKeHA 30HA OCHOBHOIO NHTAHMA, ITyOHHA 3ajJeramms
YPOBHSA HO/I3eMHEIX BOJI 37lech HamGoJbIas, 3a KOTODOI Jlajee ciefyer 30HA
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MOTPYsReHHs, 4 3aTeM 30HA BHICOKHX HAMOPOB ¢ YacTHYHON pasrpysxoil mof-
3eMHBEIX BOJI B BHJe POJHHKOBOTO CTOKA.

At rugporeoJormMYecKme  0co0eHHOCTH — apTesHaHcKHX  OacceiiHoB
KOHYCOB  BHEIHOCA ABJAIOICA BeCcbMa XapaKkTepHHIMH MW MOTYT CIy-
FRUTH IOUCKOBBIM KpHTEpHEM NpH pasBegke JaHHOTO THIA MeCTOpPo-
FHIEHMTIL.

K mecromy THIY OTHeCeHBI MeCTODPORAEHHA, B HpeflellaX KOTODPHX HOJ-
3eMIHBIe BOJLL HATIOPHOTO THIA IPUYPOYEHH K 30HAM KPYNHHX TeKTOHHYECKHX
HapylmeHui. B orinyme oT Bcex paHee PacCMOTPEHHBIX MeCTODOKIeHHI MOJ-
3eMHBIC BOJBL 3jech HMEIOT He ILIOmajHoe pacHpocTpaHeHWe, a 3aJjeramnr

Pne. VIII-4. Mecropomienns HalopHHX BOJ.
@ — MecTOpOKAeHHe HATOPHHX BOJ I1eCYaH0-TaJeYHNKOBHIX OTI0MieHni. HOHYCH BHHOCOB
npeAropaoro mueiida (MATHE THII);
6 — MeCTOpO/KeHHe TPeIMHHO-KUIbHEIX BOJ, 30HH OpeKIHPOBAHNA TeKTOHHIECKOrO HAPY-
mennA (mecToil THI).

1 — MecYyaHO-TajJeYHHKOBbIE BONOHOCHEIE TIOPOMBI; 2 — CYIVIMHKM, TJIHHB — HEIPOHMIAeMble IMOPOMH;
3 — HMBBECTHAKH; 4 — B0HA (GPEKYAPOBAHHUA M0 TEKTOHMYECKOMY HAPYIIEHHI) — BOFOHOCHASM.

B (opMe JTHHEHHOBHITAHYTHX YSKHX IOTOKOB, pPACHOJAralomuxcs B 30HAX
ApoGIeHHs NM3BIOHKTUBHLIX CTPYXTyp. OnuchiBaeMBlil THO MeCcTOpPOKIeHMIT
ABJIAETCA XapAKTePHEIM Il TOpHOocKIaguaTex obaacreil (pme. VIII-A-4).
Mecroposkgernsa ¢ KpYyOHBIMI 3alacaMd TPENIHHHO-’RUILHEIX BOX B 9THX
paiioHAX HepegKo NPHYyPOUYMBAIOTCA K TEKTOHUYECKNM HapYIIEHHSM KPAaeBEIX
gacrell TOPHEIX cOOpys;keHHUii (mepBHil ToxTmnm MecToposkaenui). Memnmee
NpPaKTHYECKOe 3HAUSHNE MMEIOT MeCTOPOKISHHA BTUPOTO NOATHIIA, TPHYPOIEH-
HEle K BHYTPHCKJIAJJaTHIM 30HAM TeKTOHHYECKNX HAPyIIeHmil — mpo-
CTHIM M CJHOKHKM cOpocaM WIH HaJBHraM, HepegKo TIIyGOKOTO 3ajo-
FHREHIA.

ITpeacrasasior Goabmoii NpakTHYeCKH MHTEpPeC MEeCTOPOMICHAA HATOP-
HBIX BOJ (MIHOBHOIIANUANBHEX Me;KMODEHHHIX IeCYaHO-TPABHIHEIX OTIIOKe-
HUil, pacHpocTpaHeHHHX B 00JacTAX [pPeBHEr0 YeTBePTHYHOIO OJIe/leHeHWs
(cesipMOil MPOMBINIICHHBIR THO MECTOPOKIEHMIT).
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§ 2. Tupporeonoruyeckne uccnenoBanus
Ha MeCTOpOXKAGHHAX NOA3EMHbLIX Bof,
BHE 06NacTH MHOroneTHeil MepsnoThi

Razppiit npomsummenssii rom MECTOPO;K/IeHNIl TO3eMHKIX BOJ, KPATKO
OXapakTePU3OBAHHLIA BEIIE, IMEET CBOM cremumaecikme OpPHPOJHEIE VCIOBHA
dopmupoBanms, uTo 0GycaoBAMBACT UpHMEHEeHHE DA HIHEIX METO/I0B MOUCKOB,
Pa3BeKM M moAcYeTa MX 3amacoB. Tax, HAOpHUMep, HPH HM3y9eHAH HepBOTO
M TATOTO THHOB MECTOPOK/IEHNH TPYHTOBHX BOJ ANITIBHATLHHX OTII0EHMIN
1 KOHYCOB BEIHOCA KpaiiHe HeOOXOZHMO HpoBegeHume CHenuaabHO reomopdo-
JOTHYECKON CHEMKI.

Ilpu passegre MecToposkmenmit TPIMUHHO-KAPCTOBHX BOX HeoGXOTIHMo
HOPOBOIHTS CHENMAIBHBIC CTPYKTYPHBIE HCCIEJOBAHMUS 10 H3YYEHHIO TPEeIHHO-
BaTOCTH I 3aKapCTOBAHHOCTH KapGOHATHBIX TOPOJ, 4 IIpI Oypennu rmaporeo-
JIOPIMYECKUX CHBaYKUH NPHAMEHATH PA3IAIHEE CIIOCOGEL MX onpoGosanusa (o6pa-
B0TKA CHRBAMKHH COXAHOMN RHCI0TOH, GypeHne MEOT03a00HHBX CKBAKAH 1 Ip.).

OcoGoe snawenme upu BrGope METOHKH PABBEIKH M THAPOTEOIOrNIeCKIX
HCCIeI0BAHAN HMEIOT TMPHPOLHEE (HaKTOPH, onmpenexsiomue GIaronpUATHES
YCAOBUA 7151 BO30OHOBIEHIS PECYPCOB TO/3MHBIX BOJL U IPUBJICYEHHS OO -
HUTCIBHBIX 3aTACOB MPH KCIVYATAIINH, HAIDPHME)D, HATHUHe IOCTOIHHO neii-
CTBYIOIMHUX BOJOTOKOB PEYHOIl CTH IO3BOIAET OPraHm3oBaTh Ha MeCTOPsKIe-
HOM WHQHIBTDAMOHHBIA IIaH BOJZI03a00PHOTO COOPYIKEHHS.

Ucnoansya pacemorpenuyio Brrme KIaccuPUKAINI0 NOJ3eMHEIX BOJ,
MOKHO IPH pellleHun NPaKTUYECKUX 32724 110 IEeHTPATU30BAHHOMY BOOCHAG-
FRCHITIO B IPE/IBAPUTEILHOM BUje OLPeeNUTL 00IIee HaIpaBIeHme IHIPOTe0-
JIOTIMIECKUX MCCIe/I0BARMTI, COMeP/KAHMIE METOAUKY PA3BEKY 1 BBIOPATH cOCOH
OHEHKHM IRCIIYATAIHOHHEIX 3aHAcOB IOA3eMHHIX BOJ.

EcrecrBenno, urto mapsny c HEKOTODEIMH WHIWBH/VAJBHHMHA 0COGeH-
HOCTAMH BCe HPOMBIUIEHABIE THOR MECTOPOKACHMI 110/3eMEEIX BOJI HMeEIOT
U o0mue IPHHOUIH B METOIHKE HTPOBENIeHNA THAPOTEOTOTHIeCKAX palor.

B coorsercrBuu ¢ geitcTByommy momoskenmem pPasBe/ka BHOBH OTKPBITEIX
MEeCTOPOIeHNI HOJNEe3HEX MCKONAEMBIX, B TOM WHCJe MECTOPOKICHHI 1o~
SEMHLIX BOJ, [I0JIKHA MDOM3BOJINTECS B JIBE CTAMH: a) CTalusA IpeBapHTe k-
HOH m ) cTamgms meraanHOI pasBemIKum.

Taxoe TpeGoBaHHe OKa3EHIBAET cBOe BIHsHWe HA METONMKY IpOBeIeHHs
TAAPOTEOIOrMIECKUX MCCACOBAHMI 1A Ileneil BOZOCHAGKCHIIA.

Bececragum npeasapurennnoi P a3 Be KM} J0JKEL OHTE
PaspeineHsl OCHOBHBIE THIPOIeOJIOrHYeCKHEe BOHMPOCHL 110 MECTODOKICHNIO,
K KOTODHIM CJeIyeT OTHEeCTH:

1) msyuemme ycnosmit QopmmpoBamus ™ BaKomTeHms €CTEeCTBeHHBIX
3amacoB NOI3EMHBIX BOJ;

2) BEIABIEHHE OOUIX €CTECTBEHHHMX IX 3aMACORB (cTaTHYecKUX U MHHAMI-
9eCKHX), OIIpefeleHne HCTOTHHKOB NHTAHHS I B0300HOBIEHHE 3amacoB;

3) OpeBApPHTENLHYIO OIEHKY OKCILIYATAHOHHBIX 3aTACOB IIOI3EMHBIX
BOA IpeMMyMECTBEHHO [0 IePCHEKTHBHHIM KaTeropmam C;

4) CPaBHHTENBHYIO OIEHKY OKCILTYaTAIIMOHHEIX BO3MOKHOCTEIl OT/e/b-
HEIX y9aCTKOB MECTODOMICHHA M BHOOD Hamfomee G.rarompuaTHOl IIOIA LI
AIA PAllHOHAIBHOIO pasMemeHns Gyaymero Bogo3aGopHOro COOPY:KEeHUA,

Orger o pesyasrarax OpeABapHTeabHOM PA3BERM ABIACTCH OCHOBHBIM
AOKYMEHTOM JIIsl COCTABJNCHHA TeXHHKO-DKOHOMUYECKOIO HOKIAMA 10 MECTO-
posnenmio. B mem gommmn Ourh paccmorpenst BOIIPOCH DKOHOMHYECKOIT
1e1ec000pa3HOCTH TPOMBIILIEHHOIO OCBOSHM MECTOPOKIeHHA, ON00pPEeH BE-
OpaHHBIH y4acTOR IO JeTANbHYIO pasBegry.

B nmepmop npemsapurexsuoit PA3BEIKM MECTOPOKIEHHH MOKHO DPEKOMEH-
AOBATh  CAEAYIOMMI KOMINICKC T'HIPOIeoIOrMIecKux palort.
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1) Pagmuunbie BUAB ChEMOK — THAPOre0JOTHYECKAs, KOMIMICKCHAS TE0-
JOrO-THAPOTEOJIOTHuecKas (IPH OTCYTCTBUN TOTOBOI reoJ0rmuecKoil OIeHRN),
Fe0JIOTOCTPYRTYPHASA H reoMopdosormieckas.

Croemoumsie paborsl mexkoro Macmrada 1 : 100 000, 1: 200 000 BwImOJ-
HAOTCH, KAK TMPaBWiIo, T0 Beeil IUIONATH MeCTOPOFKIeHNA (32 MCKJIIOUICHIEM
APTe3UAHCKNX 0AcCceilHoB MIaT(OPMEHHOTo THOA) 1 CONPOBOKAAIOTCH Oype-
AWeM TOHCKOBO-KAPTMPOBOUHBIX CKBAajRUH.

2) Teoduangeckie METOMb MCCACFOBAHMA, HCHOAL3YEMBIE [PI 13YHEHIT
MECTOPOKICHMTIl TO/[3eMHBIX BOJ, O CBOEMY COJIED/KAHMIO MOGKHO TOJpAsje-
ANTH HAa TONCKOBBIE M pasBeovHELe.

IMonckoBee Teodu3MvYecKue HCCAEJOBAHNA NPOM3BOMATCH Ha NIPOKOIE
IIOMALY MECTOPOFAIEHIS i BHIIOTHAIOTCS MAPAJISILHO CO CHEMOTHBIMII pato-
tamu (seKTponpouINpoBaHie n HIEKTPO3OHINPOBAHNE) € LENbI0 H3YyYeHnd
MOPGOIOTHIT HOTPeOEHHBIX IOTUH, YCTAHOBISHI MOMHOCTI PHXIBIX BOLOROC
HHIX 00pasoBammil, BHABIEHMs YIacTKOB, OJaroMPUATHHX B FH/POTEOIOTIE-
CKOM OTHOIIEHWH Jiif pasMemenns # OypeHus HONCKOBO-PA3BELOTHBIX
CKBaJKUH. ;

3) PasBejika OCHOBHBEIX BOJLOHOCHBIX TOPM3OHTOB MECTOPOFKICHILA. Ocyme-
CTBASETCA TPEHMYNIECTBEHHO OYPOBBIMM CKBARUHAMIL

ITpu sToM rayOuna MOMCKOBHIX M PA3BEJOUHHIX CKBAKIH I CTCICHE BCKPHI-
THS MOUHOCTH IPOMBIIIIEHHOr0 BOJOHOCHOTO TOPM30HTA YCTaHABIMBAIOTCHA
HeX0NiA u3 HeoOXojuMocTH ofecmevenns Hamnbosee aperTHBHOI MX IPOM3BO-
JIMTEILHOCTH.

OcHoproe TpeGoBaHue IPH pa3Memenny OyPOBBIX CKBAKIH 3aK/II0YACTCA
B HEOGXOIMMOCTH HmoXydenus Hanbosgee MONHOI XapakTePHCTHRIL MIAPOTe0I0-
IHYeCKUX YCIOBHWiL paiioHa, IJIOMAjH PacupoCTPAHEHHs OCHOBHHIX BOJOHOC-
HEIX TOPH3OHTOB I 000CHOBaHMUs BHGOpA yuacTRa AL nocaeayomeil geraib-
HOIl PpasBeJKH.

Passeky OOJMBIINHCTBA IPOMBIIIIEHHBIX THIOB MECTOPOSKIeHHIT HOA3eM-
HEIX BOJ cjeyeT MPOM3BOJANTL CHCTEMOil TOMCKOBHIX H Pa3BejOTHBIX mpodhu-
Jeil, TaKk KaK B NOJABIAIONEM GOJBIIHHCTBE ClAydaes BOI03200PHBIE COOPY e~
HES TPEICTABIEHB B BUJe JUHEIHOro psjia B3aMMO/@ICTBYIOMUX CKBATRIH.

HanGoee pamioHaIbHBIM CIIyeT CUHTATh IapallileldbHO-I0CTeA0BATeN b
HYI0 IPOXOJIKY CKBAKIH Ha MPOQHIAX. Ilo aroii MeTOAMEKE TPOXO/IKA TONCKOBO-
PASBEIOUHBIX THAPOTEOTOTHICCKHX CKBAKIE MORET OHITH OCYIILECTBICHA OJHO-
BpEMeHHO HA HeCKOJIBKUX IOTepPeuHIKkaX (mampuMep Ha ABYX); IpH oTOM Oype-
HIfe CKBAKIH HA KaAIOM Ipoiuie OCYMEeCTBISeTCs MOCTef0BaTeqbHO IOCTe
3apeplIeHns TPeabYIIeil, IT0 jaer BO3MOKHOCTH B KaKIOM clydae KOPPeR-
THPOBATH [POEKTHOE PACIOJIOKOHNE CKBAKIH Ha npoduanax.

[lpn pasBejKe TPEMUHHO-;KHIBHBIX BOJL HONCKOBO-PA3BEIOMHEIT TPOPIIE
Heecoo6pasHo PasMemarh BRPECT MPOCTHPAHUA TeRTOHMIECKOro HapyHIeHIs,
n3yuas mpum oToM M Goiee TayOOKHe TOPH3OHTHI.

BaskEBIM OpH Pa3Bejike MECTODOFRACHMIII OJIBEMHBIX BOJL ABIACTCH BRIOOD
PACCTOAHMIT MRy TONCKOBBIMIL I PA3Be/I0THBIMI npodEaAMIE, a4 TaK:ke pac-
cTosHMil MesILy OYPOBBIMH CKBa;RMHAMU IPH HMX DPaclOJOKEHHI HEIoCpe/-
CTBEHHO 10 TpoQILIIo. i

OTHOCHTeJABHO TPOIe 2TOT BOHPOC MOKeT OBTH pelieH npu eTagbHOIL
CTAJUMH PAa3BEKI DKCILIYATAIMOHHOTO YYACTKa, ROTAA [0JKHA OBITE THpefl-
papuTenbHo BeGpaHa cxema Oyaymero BOJ[03a00PHOF0 COOPYsKeHHA (cxeMa
PACIIONOKeHAA CKBAKUH, DACCTOSHUe MeKy PasBEJOYHRIMU CKBAKHHAMIL,
X KOJMIeCTBO, HPOEKTHAS TIIyOMHA M KOHCTPYRIA).

CiiosKHEe pemiuTh TOT BOIPOC JIA CTAJIMH npejBapuTeIbHOl pasBeKil.
Onmpasich Ha CJHOKMBHINICS ONBIT pasBejRi OpH BHIGOpEe PACCTOAHMI MERIY
npoduasMi ¥ BHYTpH Hpouis, HeoGXOIHMO YUMTHIBATL CJAEAyIONHe dar-
TOPEL: pasMeps ofmieil IIOMAI MECTOPOAJIeHNH, CTeNEHD CIOAHOCTH IHAPO=
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TEOMOTMYeCKAX I FUIPOXNMHICCKIX YCIOBUIT MECTOPOKECHMA, CTEIOHD Ie0I0-
IHIECKOI M THIPOreoJoTHIeckKoll N3y4eHHOCTH paiioHa B MeN0M 1 IIO A7
MECTOPOSKRICHUA, 3aABIEHHYIO0 NOTPEOHOCTE B BOJIE M COOTHO eI dTO noTped-
HOCTH ¢ BEJUYNHON eCTeCTBEHHHIX 3aMacOB Ha M3YuaeMOM MeCTOPOKICHIM.

pn BuGope paccrosmmit mesmy OpOPUIAME W CKBAMHHAMH MOKHO
TOIB30BATLCH TaK/Ke PeKOMeH[ANUAMHI jleficTByomeii wnerpyrmun K3 mo
OPAMEHCHIIO DKCIVIYATAMOHHBIX 3alAacoB TOJ3eMHEIX BOJ.

He wmemee mammeiM B Mertonmke THIPOTEOIOTHYECKUX  MCCJIET0 BAHIIL
ABIACTCS BBIOOD IIyOHHBL pasBejKu.

Mveromuiicss onwT mokassipaer, uto OpH. pasBejike, HANPHMep, MECTOPO-
AICHHI  TPOIUHHO-KAPCTOBHX BOJ TeOCHHKIMHAIBHEX 007acTeil BHONHE
dpPeRTHBHON sBAAETCS TAYGHHA pasBekl H3BECTHSIKOB go 200—300 &,
maorga o 500 mx. Eecau MomBOCTH BOZOHOCHOTO TOPU3OHTA He NpEeBHIIaeT
100 2, To ma Beex THTAX MeCTOpOMRAeHMI, Kak HPaBHIO, €e CIeIyeT BCKpPH-
BaTh OypOBBIMU CKBa/RUHAME TOJHOCTBIO,

Ecan momuocrs Bogonocnoro ropuzonta na MeCTOPOK/ACHHAX TPYHTOBHIX
Box mocruraer 150—200 m um Gomxee, To Iesieco0fpasHo BCKPHBATE HOTHY IO
MOIDHOCTH TONBRO OTAEILHGIMH CTPYKTYPHBIMH UJAN TOUCKOBRIME CKBAKI-
namu. llpu arom momsmen Guith mayuen sompoc o BEIGOpE HanBOIeE ONMTIIMATE-
HOH rayOunbl COOCTBEHHO pPa3BENOUHBIX IKCITYATANMOHHBX CKBAKUH, PN
KOTOPOil ofecmeunBaeTcs MaKCHMAJbHAA IIPOU3BOHTEIBHOCTE BHIPAabOTOK.
pn passepke apresmaHcKEX OacceiimoB 1nesrecoofpasHo BCEPHIBATL  BCIO
MOIHOCTL HAHOPHEIX BOJOHOCHBIX I'OPH30HTOB.

Byposrie rugporeosorngeckie ckBazkmmn OpH pasBefike MECTOPOKICHTIT
OPECHBIX TO/3eMHBIX BOJ MO CBOEMY Ha3HAYCHHIO M TeXHHIECK UM KOHCTPYK-
LIAM MOYRHO HOJApasjelNuTh HA TPHM TPYHNOHE: NOMCKOBHe, HAGIIOIATeILHBIC
1 pasBejfodHkbe.

Ho ray6une saxomennsn s wasmoit rpymme MOTYT OBITH METRIE CKBAKIHLL
(rmydumoii o 100 at), cpenneit rayomas (or 100 mo 500 M) B TIyGoKHe (CBhINIe
a00 ).

Bypenue rayGoknx passenounsix, Tem Gogee HAaOGIOAATENBHBIX CKBAKITH
PEROMEHIYeTCA OCYIIeCTBIATE OJHOKOJOHHON KOHCTpyKIei (piic. VIII-5)
1 ompo6OBaHNe BOJOHOCHBIX TOPHU3OHTOB HPOHU3BOMMTEH 110 MeTo/IKe, pazpa-
Oorannoii mpakTukoit HedrAHOI NPOMBICJOBOM TeOTOIUH: BCKPHITUE BOIOHOC-
HEIX TIIACTOB cnocoboM mepdopamui KoJIoHHIEL.

4) Kommuecrsennoe m kagecrsemnoe onpoGoBanNe BCKPHITHIX BO0HOCHBIX
TOPH3OHTOB MPOMSBOAUTCA ¢ MOMOIIBIO OTKauek (IMPoGHHIX) W orBopa npod
BOARL € TIOCAEAYIONIM BBIIOJTHEHNEeM JabopaTopHHX amanmnzos. [lo nanmemm
OHBITHBIX OTKAYEK HPOM3BOAUTCA TAK/Ke U OMPEAEICHHe PACTETHBIX IHIPOreo-
JOTHIECKUX TMapamerpos mracta (em. raaser XI, XII, Tom 1 m ruasy III,
TOM 2).

C yueroM pesynbTaToB OHBITHHIX OTKAYEK B COBORYIIHOCTH C HPYIHMI
THAPOTEOTOTHICCKAMI IAHHKME (MOTHOCTH BOZOHOCHOTO TOPHM3OHTA, YCA0BIUA
IUTAHIA TOA3EMHBIX BOJ, DPANMOHATBHOE pasMemieHHe Oyaymmux aKCIUIyaTa-
UHOHHKIX CKBA;KHH M JP.) HPOM3BOAMTCA BHIGOP 11 060CHOBAHEE ydacTRa jLis
HOCHeAYIOMEei NeTaIbHoi pa3BegKi.

IIpoossruTe 1 bHOCTE OUBITHBIX OTKAYEGK He MOMKET GHITH CTAHIA PTHO
B CBA3H ¢ pazHooOpasueM HpupofHsIX yciaosmii. OHa ompenensiercs B KayEIoM
ROHKPETHOM CIIy9ae B 3aBHCHMOCTH OT 3ajiad, HOCTABIEHHBIX Nepel 0TKAYKOIl,
¢ YHETOM I'HJAPOTEONOrHIecKOl M THAPOXHMUYECKON CIIOKHOCTH MEeCTOPOKIe-
HUA, TPAHMYHEIX yeqOBHil MOoTOKa B mrame u 1. 1. C aToil nexsio B mpomecce
BOIIOTHEHIST OUBITHEIX PAafOT HeNMOCPeJCTBEHHO HA MECTe OTKAUKH DPEeKOMEH-
AYETCA TPOM3BOLATH HOCTPOCHHE Pa3THIHBIX TPAPHKOB OTKAYKM, ¢ IOMOM[BIO
I IO TAHHBIM KOTOPBIX MOKHO YCTAHABIHBATL HEOOXOMHMYIO MPOXOIIKITEN b-
HOCTL OTRadex.
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Jlna mpejBapHTeNbHBIX, TIaBHHM 00pasoM, MPOEKTHO-CMETHEIX coobpa-
SKeHHil B OTHOIICHWYM ONpPEIeJIeHHA HPOSOJIKATENIBHOCTH OTKAYEK, MOKHO
N0JB30BATHCHA PEROMEHJANMAME, IPHBEICHHLIMA B JleliCTBYIOMEeH HHCTPYRIIK
T'K3 mo mprMereHmI KiacCHPUKANME SKCIVIYAaTANHOHHBIX 3AMACOB TON3EM-
HEIX BOJ.

OneHKy KadecTBa HOJBEMHBIX BOJ He0OXOAHMO NPOM3BOJATH C YIETOM
BO3MOKHOTO N3MEHEHHS XMMIUECKOr0 COCTaBa IO INIOM@AAH I HAa TIIyOHHY
pacmpocTpaHeHHs BOJOHOCHOTO TOPW30HTA, a TaKke MPOTHO3A Oyaymei
DRCIUTY ATAIIII.

a) b)) ” Q_ e)
= e
f

B

HadmodamensHas

Puc. VIII-5. OnmEoKkoIOHEEE KOHCTPYKIUE THJDOTe0JOTH9eCKUX CHBAIH. a — OfiHO-
ROJOHHAA KOHCTPYRIMA; 6 — ONHOKOJIOHHAA KOMOMHUPOBaHHAS KOHCTPYKIUA; 6 —
KOHCTPYKIHA CKBAKMHEL C HOTPYHEHHBIM $uALTPOM.

1 — KOHIVKTOD; 2 — pafiouad KOJOHHA; & — MEPeXOMHAK, 4 — rayOMHHBIE HAcoc; 5§ — BOJOHOCHBIH
TOPH3OHT; § — IEMEHTHOE KOABOO; 7 — (hunbTp; 8§ — OTCTOMHHE; 9 — nepopamud.

st mOAYUeHHs AOCTOBEPHHX ¥ OOBEKTHBHHX JAHHEX, OTPAKAIOMIMX
KAYeCTBO TOA3EMHBIX BOJ, Heo0X0AMMO MPOM3BOJICTBO KOHTPOJALHAIX AHAIM30B
B apOHTpasKHEIX XHMAYECKHX Ta00paToOpUAX.

5) OcoGoe mMecTo mpH pasBejiKe MeCTOPOFKICHAI 3AHNMAIOT CHenualbHEe
HCCIeIOBANMA [0 KOMIUIGKCHOMY H3YUEHWIO PeKHMa MOJ3EMHEIX BOJL: M3yte-
HEIO Pe;KMMa ypOBHeil, XHMAYECKOTO COCTaBA, HCTOTHMKOB NUTAHIA, PACXOA0B
POJHIKOB M T. ML

OjENM W3 IEHHHX MeTOAUYeCKHX HPUEMOB MPOTHO3HOM OIMEHKH PerKnMa -
HKCITYATAMOHHKX 3aNACOB B MHOTOIETHeM paspese ABIeTCH COCTABICHHR
HHTEerPAJBHHX KPHBHX, XapaKTePH3YIOMUX IO pailony MecTOpPOK/eHHS N3Me-
HeRMs 10 MHOTOJeTHIM fammsM (1o 25—50 jer) atMocdepHBX OCAJKOB MM
pacxomos pex (puc. VIII-6). MaTerpanbable KpPUBEE HO3BOJIAIOT TETKO
yCTAHOBUTH MUKINYGHOCTh B MHOTONETHEM perKuMe HCTOYHMKOB OUTAHUIA TOJ-
3eMEHIX BOJ, OXAaPAKTePU3OBATH ITPONOKHTENBHOCTD IUEIOB C MUHAMAJE-
HEIMA BHAUCHWAME OCAKOB MM pacxona pex. Ha ocHoBammm JTHX [AHHHIX
OpeJICTABIACTCA BO3MOMKHOCTD HPOU3BECTH OUCHRY PKCIUIyaTAT[HOHHEIX 3ala-
COB TOJI3eMHEIX BOJ ¢ YIeTOM COOTBETCTBYIOMIIX HONPABOTHEIX roa(hPuIIEeHTOB.

6) Kamepansmasa o0pafoTka MaTepHaloB M ILOJCTIET 3aIACOB TOJ3eMHHX
BOJ ABJsETCHA B3aBePIIAMINM 3TAmoM CTAAHH IpefBapuTeIbHON pPasBefKH
MECTOPOARIeHHil.
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Hax ormewanocs pamee, pesyiabTaThl HpegBapUTeIbHON THIPOTe0I0ormIe-
CKOil pasBefKu cay:kaT 000CHOBaHHeM: a) BHOOpa HA ILIONIALH MECTOPOIKIE-
HEUA y9acTHA NOJ [eTaAbHYI0 Pas3Be[Ky ¢ HePCHeKTHBHOH OIEHKOH II0 DTOMH
IJIOMIAM DKCIUIyaTAal[HOHHEIX 3aIacoB IOJ3eMHEIX BOj; 0) COCTaBIeHHS COB-
MECTHO ¢ IPOEKTHOI Opranu3anueil TeXHAKO-9KOHOMUYECKOTO OKIaNa H Ompe-
RelleHuA Ieldeco00pasHOCTH MPOBENEHNA NaibHEHIINX JeTalbHHX HCCIeI0-
BaHWH; B) [IA COCTABJIEHHA HPOEKTA JIeTAJBHOI pPasBeIKH.

AnsA crapam geTalbHOHd pasBegKH Ha IIOMALH yda-
CTEOB, BROpPaHHHIX TI07 Gy Aymue Bogo3ab0pHEIe COOPY/KEHIA, MOKHO PeKOMEH~
AOBATh CHENYINHIl COCTAB OCHOBHHIX BHIOB T'HAPOTEQJOTHYECKUX pabor.

1) KpynnomacmraGHas rEgporeosornieckas cheMKa Ha ILIONATH eTalb-
HOH Pa3BeJKH C IEJbI0 COCTABICHMA Pa3NMYHBIX THIPOTEONOTHICCKAX KapT
H HCIOJb30BAHUA [ETANbHRIX KapT AIA MOACHeTa HKCIUIYAaTAMONHEIX 3aIIacoB
TDOf3eMHBIX BOJ; Macmralbl ChbeMOK BHOMPAIOTCA B 3aBUCHMOCTH OT ILIONIATH
pasBegognoro ydvactka — or 1 : 5000 mo 1 : 25 000.
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Puc. VIII-6. PasmocTHas uHTerpajgbHag KpPHBAA ATMOCQeDHEIX 0CAIKOB 3a HePHOH
1920—1955 rr.

A, H{ — IHKJIB, OTBeYalolie BHIIE CPefHEMY MO BOXHOCTH rony; B, I'y E — OMKIL, OTBEYalOlly e HIKe
CpefHEMY IO BOTHOCTHM IOLY.

2) Bypemne Ha IUIOMAfW YYacTKA Pa3BeJIOMHO-DKCIIYATAIIMOHHEIX H
HaOMofaTeIbHEIX CKBa/KMH, KOTOPHE [OIGKHBL pasMemaThc Ha YIACTKe
OPEMEHATeNbHO K BHOpPAHHON cXeMe BOJ03a00pPHOIO COOPY:KeHHA.

3) Heranprbie pasBeouHbe reouamdecKHe HCCIEAOBAHMS HA THIPOTEO-
JOTHYECKAX CKBa;KUHAX; BEIIOJHeHHe, IIPeMMYIIeCTBEHHO, KOMILIEKCAa Kapo-
TAKHEIX paboT W [Pyrax reopusmyecKHX MeTOJ0B WMCCIeOBAHMA.

4) JleranbmHoe KOJIMYECTBEHHOE ONPOGOBaHHE BOJOHOCHHIX TOPH30HTOB
U OIpeJieJieHNe OCHOBHBIX PAaCYeTHHIX T'HPOre0JOrHIeCKHX MapaMeTpoB ILia-
CTOB ¢ IIOMOMBI0 ONBITHHX KYCTOBHIX W TPYIIOBHX OTKauek (olIpefejeHms
K03 puImenTOB: HPOBOAMMOCTH IIacTa, (UABTPAINN, THhe30mPOBOIHOCTH,
YPOBHEIPOBOAHOCTH, BOXOOTHAYA M JIp.).

KycroBsie m rpynmoBnie OTKaYKA IPH pasBejiKe MeCTOPOMIEHMI OI3eM-
HEIX BOJ| ¢ HAIIOPHBIM YPOBHEM [I0KHEL IPOMBBONATECA B YCJOBHAX HEYCTaHO-
BUBIIeiicA QUABTPAIMN OTOKA — IIPH OAHOM HOCTOAHHOM /ieGHTe U HelpepHB-
HOM CHIJKEHWH YPOBHA.

JlasA MecToposKIeHNIT MePBOil IPYNNEl NP HaJIWYUH AKTHBHOH THIpaB.IH-
9eCKOHl CBASH ¢ DeKoil OTKAYKH TPOMBBOJATCA B YCAOBHAX CTAHOHADPHOTO
pexnMa QHIBTPALMOHHOTO IIOTOKA.

B mpomecce perambmoii passenkm Hambolee TPYIOEMKAMH SBJIAIOTCA
OPOAO/KATENbHBIE 10 BPeMeHH NPOGHO-dKCIUIYaTAlMOHHLIE OTKAUKI.

Takue OTKAYKH pPEKOMEH/YeTCA BHIOJHATH Ha TeX MeCTOPOKICHAAX
HOJSEeMHBIX BOJ, Ha KOTOPHX HEeBO3MOKHO IPHMEHHTH CTPOTHE IHIPOreosIo-
rH9ecKHe pacyeTHl A ONeHKH SKCINIyaTANMOHHKIX 3alacoB M X obeciedeH-
HOCTH.
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5) Ilpojomkenne MCCAe[OBAHMIL MO KOMILICKCHOMY H3YHUEHIIO peskiuMa
MOJBEMHEIX BOJ[, & B CJAydae HeOOXOAHMOCTH H IOBEPXHOCTHBIX BOA.

G) Waydenne caHATApHO-TEXHHYECKHX W GaKTePHOJOrMIECKIX YCIA0BLIl
yuacTRa Gymylero Bogosabopa. ¢ nelbio BeGopa W 000CHOBAHMUS 30H CAHUTAP-
Hoil OXpaHBl MCTOYHMKA BOJOCHADMEHIA (em. § 2 raasm XXIV, oM T

7) Kamepambuasn o6paboTKa MaTepuaion AeTaNbHOIl PA3BeIKI ¢ HOJCICTOM
SKCILIYATAIIHOHHEIX 3aI1aCOB TI0[3eMEBIX BOJ| I YTBEeP/IeHIA samacos B TH3.

IIpuBenennsii Beime NepedeHb OCHOBHEIX BIJIOB THIPOTe0JIOT HIeCKIX
HCCTeOBATMIT IS CTAJ[HA HPE/BAPUTENbHON 1 JeTadbHOil pasBeKu MecTo-
POYIeHMIT TTO/3EMHBIX BOJ| He CIIefiyeT paccMarpusarh Kak cTaHJAPTHBIE PerRO-
MeHAI JUTA BCeX PasHOo0OpasHLIX IPHPOJHEIX yeaoBmii. 9TOT TepedeHb
CIIelyeT OleHUBATH B II€JIOM KaK OJ(HH M3 OCHOBHEIX MPUHIHIIOS, OTpesesd-
JOIIIX METOAUKY IONCKOB H PAa3BeRRu HPOMBIIUIEHHBIX THHOB MECTOP OFR/IeHILIE
TO/3eMHBIX BOJI.

§ 3. MupporeonornyeckHe HecneoBakKA
Ha MecTOpPOXAEeHHWAX NMOA3eMHbIX BOA
B o6nacTH MHOroneTHed Mep3noThi

OfracTh pacIpPOCTPAHEHIA MHOTONETHEIl MeP3JIOTH! IMEeT CHOM crerugu-
geckrHe 0cOGEHHOCTH B yciaoBHAX (OpPMHPOBAHHA PecypcoB MOA3EMHHX BOZ,
ux momckos m paspepku. s dopmmpoBanms pasaHuHLIX ITPOMBIIITEHHBIX
THIIOB MECTOPOK/ACHMI TO/B3eMHBIX BOJ B 9TOll 00JaCTH BaKHLM TIJPOTe0o-
rudecKiM (GaKTOPOM ABISETCS Mep3Jad 30Ha 3eMHOIL KOpbI, MOIIHOCTB KOTO-
poit mHOTAA JIOCTMTrAET J10 400—600 .

K coskajlenuio, OTPOMHAS ILIOMAjh PACHPOCTPAHeHHs Ha TeppUTOPHH
CCCP MuorozeTHeil MepsioTs 09eHb cjaabo HM3ydeHa. He HaROIUJIEH M OIBIT
pasBeKH U HKCIIyaTAIHH TO3eMHBIX BOJ.

Vuprpsasg crnelupduuccKue  MepajoTHO-THPOTeoa0ririeckie YCIOBHA
B 00JacTH PACIPOCTPAHEHHS MHOTOJETHEH Mep3IOThl MOAHO BHIJIGJIATH TPI
OPOMBIIIEHHEX THIIA MeCTOPORACHNI  TMOA3eMHBIX  BOJL (raba. VIII-A-2).

Boabmmoii NPAKTHYECKWt HHTEpeC IO CBOVM 3KCITYaTALMONHLIN BO3-
MOJKHOCTAM TNPEJCTaBiser NepBuiil THIT IIPOMBIIICHHBIX MeCTOP ORIEHII
HOJ3EMHBIX BOJ, IPeCTABICHHBIH ITOTOKAMIL Ge3HAIOPHBIX TPYHTOBHIX BOJ
eCUAHO-TAJeYHITKOBHX OTIO/ReHH{l PEUHBIX HOAPYCHAOBHIX I MOZO3CPHBIX
CKBO3HBIX TaJIKOB.

MecTOpOsAIeHHA HTONO TIIA PACITPOCTPAHEHE! B TARMX [0aNHAX KPYIHBIX
peK mIm B KOTIOBAHAX KPYIHHIX 03ep, MOBEPXHOCTHBIC IMOTOKH KOTOPBIX
HEKODA He IPOMEp3aioT 3MMoil Ao jHa. B mecyano-raiedHIROBHIX obpasoBa-
#uAX OPMEPYETCA MOJABCMHEI HOTOK HAjMep3JIOTHLIX BOK, PIIPAaBINYECKIL
CBABAHHDBII ¢ TOBePXHOCTHBHIMEI BOLaMIL (puc. VILI-T).

B paiiomax pacnopocTpaHeHmus MOIIHOIN TOJINHI Mep3JbX MOPoJ TIePBEIH
THI TPOMBINITEHHBIX MeCTOPOKIeHIIT HMeeT GoJapIIoe MpakTHiIecRoe 3HATCHHE.
Ha Gase SKCILIYATAIMOHHBIX 3aIIACOB TPYHTOBBIX BOJ| HAJAPYCAOBELIX TaIMKOB
BIIOJIHE MOKHO OpPraHnz0BaTh HEHTPATM30BAHI0E BojocHa0/KeHe KPYIHBIX
OGBEKTOR ¢ OOIEM BOJAOTIOTPEOIeHIeM 10 30—500 a/cer u Dolee.

HauGoapmiee IpaKTHUeckoe 3HAYeHNE HMEIOT MECTOPOR/ICHUA, mpejcTa-
BIICHHBE apTe3mamcKuMm OacceilHaMl HaIlOpHBIX TOAMEPAJTOTHEIX HO/(BEM-
HeIX Box (mectoposgenus 11 Tnma).

WceneopanunaAME OBUIO yCTAHOBJIEHO, ¥TO B TIpolecce HmpoMep3aHis
THAPOreOIOTHYeCKHX MAcCHBOB Ha JiHe JOJMH 1 TeRTOHMYECKIX JleIIPecCiil
B TPEIMHOBATHX TOPOJAX M B CRAAMTATHX CTPYRTYpax Pa3IWIHOTO JIHTONOTH-
YeCcKOTO COCTABA (POPMUPYIOTCA BOJOHATIOPHEIE CHCTEMBL. Mepaaas 30Ha B JaH-
HBX CAydaAX CAY/RHT BOXOYHOPHOI KpOBJIell JUIA TAKUX CHCTeM.
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Ha Gonpmux raybumax BBHAY 3aTpyAHEHHOTO BOJ00OMeHA BOIOHOCHOI
CTPYKTYPHI HOJMEP3/IOTHEE BOJABL HEPEAKO HMEOT MOBBHIMIEHHYI0O MAHEePaIm3a-
OUI0 M IO CBOEMY COCTaBY HEIPHTOJHEL IJA XO03ANCTBEeHHO-IIUTHeBOIO BOJ0-
cHaOKeHud,

ITo ycaoBumaM ¢opMupoBaHHsA I HaKOIIEHHA TOA3EMHEIX BOJ, a Takie
NPOMEBIIJIEHHOMY B3HAa9eHHI0 BHYTPH aHHOIO THOA MECTOPORACHIIT MOKHO
BBEIIEAATE [[Ba CIeAYIONAX IIOATHIA:

Pexa

=% 245

Puc. VIII-7. I'pyuroBble BOZH MOAPYCAOBOIO CKBOZHOLO TaJMEa.

1 — MHOT'OJIETHEMEP3JIbIC [OPOL; 2 — HIGHHAA FPAHHIA MEP3JIOThI; 3 — IecyaHo-

PAJIEYHUKOBBIE AaJIIOBHAJILHEIE OTJIO0MKEHNA;

4 — BoHA pacHpoeTpaHeHusT

non-

MEP3J0THBIX BOMA; § — YPOBEHb I'DYHTOBBIX BOI, IOIPYCIOBOIO TajnuKa.

Tabauya VIII-A-2

ITpoMbIULIeHAbIe THIIBI MECTOPOKICHHI MOA3eMHABIX BOJ A 00AaCTH
pacnpocTpaHeHus BeuHoii mepsioTbi, mo H. M. IInoTHHROBY

Tkt Ha]mgnonamle MoTrner ITpakTHdeckoe 3maveHne
THIIOB
I |Ilorokm Gesuamopusix | He mogpasjensworcs VMmeioT o4eHb GOJbHIOE ITPAKTH-
Ha/IMeP3JOTHRIX BOI geckoe 3Havennme. Ha OGasze
necyaHo-rajJeqHnKo- NCHOIL30BAHAA  dKCILIyaTa-
BBLX OTJIOFKEHHI 110/~ LITOHHBIX 3alacoB BOJ MOKHO
PYCJHOBBIX W TIOJ- ofecnednThb IeHTPAJN30BaHHOe
03€pPHBIX CKBO3HEIX BojlocHaOkenne ¢ norpebae-
TaJHKOB uueMm g0 300—500 «/cex
11 Apresuanckue acceii-| B meaxkux ckaajuathix | VIMeoT GoJblioe IPaKTHUECKOE
HBL IOAMEPAJOTHLIX | CTPYKTYPax I TeK- snavenne. JlebnT OTHEIBHEIX
HaMOPHBIX BOJ TOHHYIECKIX BIIa- CKBAKHH MOKeT JI0CTHTaTh
JITHAX 10—20 a/cer; npn neHTpPaII-
30BAHHOM BoJocHAGKEeH I
cyMMapHBEI JleduT Bogoszabopa
MOMKeT JOCTHTATE 200—
300 afcer
B tpenynosatoii 3ome | IImeer Menbllee IIpakTHYecKoe
caabo- WA eJ0KHO- anayvenire. [lebur oTeabHBIX
JUCIOIIIPOBAHHBIX CKBajKIH MOKeT MOXOIHTL 10
nopo 3—5 ajcer, pexe 10 a/cer
111 Hamnopnsre mesemaa- | He moapasmeasiores Hmetor Goabiioe MPARTHYECKO®
CTOBBIE [TOTOKI CKBO3- snavenne. IIpmn uenTpam3o-

HEIX TaJHKOB 30H
TeKTOHUYECKUX Ha-
pyImenii

BAHHOM BOJIOCHAQKEHHH CyM-
MapHbeii Aedur Bogozabopa
mosker gocturate 100 a/cew
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1) Mansle apTesmaHckHe OacceifHBI, TPUYPOUEHHEE K MENKAM CHHKIH-
HaJbHEIM CEJIAIKAM H MeJKUM TeKTOHHYeCKHM BIIafHHaM (PUC. VIII-8, a, 6), —
IPOMOPOsKEHHEe apTe3HaHCKHe OacCedHsl;
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Puc. VIII-8. Apresmapckue GacceilHbl IMOAMEpP3JOTHBIX BOJ.

@ — B TeKTOHHYECKOii Jenpeccum; I — DAHHTH; 2 — IAWHB; § — BONOHOCHEE IIeCYaHO-TPaBENHCTHE

OTJIOHeHHAs, 4 — MHOTOJETHEMEeD3Ible NODONEI; &§ — HIDKHAA TPAHHNA MHOTOJIeTHel MepajioTsl; 6 —

B CHHKIMHAIBLHON METKON CKJIajKe; I — BOJOHOCHBIE KapOOHATHHE IOPOMAEI; 2 — BOXOHOCHEIE [eCIaHO=

rpaBe NCTHe OTJI0HEeHHA; 3 — CYIIUHKN; 4 — HIDKHAA TPAaHANA MHOTOIETHell Mep3noThl; 5 — donTa-
HUPYIOLIHE CKBaMMHEL.

- 2) apresmanckne (acCeifHE HATOPHHIX IIO/MEpP3JOTHHX BOJ, IPHYpOveH-
HEle K 30HAM YCHJIeHHOH TPemUHOBATOCTH KOPEHHBIX IOPOj PasjMIHOTO BO3-
pacra (pme. VIII-9), — mpomoposkenHsie IHAPOTEONIOrAYECKHe MACCHBLL.

KR
CPERH
o¥ Setatst

Pne. VIII-9. DBacceilH mOgMepaJlOTHRIX BOX B TpPEIIMHOBATHIX
MOpofax.

1 — MHOTOJjleTHEMEp3Iible TIOPOEl; 2 — HIDKHAA TpaHuna MHOT'OJIETHe Mep3JIOTHI;
3 — BOMOHOCHEIE TPEN[AMOBATEIE IOPOJEI; 4 — YPOBEHb MMOAMED3IOTHBIX BOX.

Ha naomaau mepBoro HmOATHNA Hepeiko (OpMHPYOTCA KDYNHBIE ecTe-
CTBEHHEIE PECYPCH HANOPHEIX BOJi, AMEIONHe WHOTAA MOCTOAHHHIH HCTOTHUR
IATAHWA CO CTOPOHH ToBepXmocTHHX Boj (pmc. VIII-8, 6).

TpeTwit THT TIPOMBIIIIEHHEX MeCTOPOKICHNIl IIO/I3eMHBIX BO/L 30HEL MHOIO-
JeTHe:l Mep3JIOTH IPeCTaBlIeH HANODHEIMA MEKMEeP3IOTHHIMA BOJAME CKBO3-
HEIX TaJHKOB, Yalle BCEro NPAYPOUYEHHBIX K 30HAM TEKTOHAIECKUX HapyIMeHHH.
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B runporeonornveckom ormomenum Me}KMep3J0THRE BOJBl CKBOBHBIX
TATHKOB 0UEHB 9acTO UIPAIOT TPAHSUTHYIO POJIb, CBAZKBAA IOIMEP3IOTHER
Boftel ¢ HapMepanotHeME (puc. VIII-10). Onucwhisaemeri o MecTOoposKIe-
HUH TO[3eMHEIX BOJ, XapaKTepH3yeTcsH JHHETHOBHITAHYTHIMH IOTOKAMH.

Coenuduieckie MepsI0THO-THIPOre0I0rHIeCKEe YCIOBHA QOPMUPOBAHAA
IPOMEIMIUIEHHEIX THIIOB MECTOPOK/IeHMil 0/(3eMHEBIX BOX B 06/IacTH pacupocTpa-
HeHUf MHOTOJNETHell Mep3JOTH HaKIafHBal0OT ONpeneleHHH OTIeYaTOR Ha
MEeTO[IMKY THPOTe0JOTHIECKAX WMCCIe0BAHMH.

OcramoBuMcA Ha HEKOTOPHX W3 0COBEHHOCTEIR.

[ Bcex THTOB MecTOpO;KieHWIl IMONBeMHHX BOT B TePUOJ, MOHCKOB
W Pa3Be/[KH 00A3ATeNBHHIM ABIACTCA IWPOBEACHNE PASIHIHEIX MAcIITaGoB
CHelaIN3NPOBAHHEIX Mep3JIOTHO-THAPOTeodormdecknx chemor (1 : 100 000,

Pexa

Puc. VIII-10. Hanoprsie BOJH CKBOSHOTO TAINKA SOHLI TeKTOHNYECKHX HADYIICHII.

I — MHOrONETHEMED3JIble MOPOXb; 2 — HIDRHAA TPAHAGA MHODOJETHel MEep3JIOTH; § — mecyaHo-
TpaBUiiHble OTIOMEHHA; 4 — TOPHAOHT IIOAMED3IOTHHIX BOM; 5 — MEMMePRIOTHEE BOJIBl ' CKBOZHOTO, Ta~
JIIKA; § — HallpaBjIeHHe TOKAa HATODPHBIX BON; 7 — (POHTAHMDYIOIIHE CKBAMKMHEL.

1:200000) ¢ meapio mayuemma yemoswmit dopMupoBaHNA W HaKOIIeHM:T
ECTECTBEHHLIX 3aMacOB MOABEMHEIX BOJ, ILIOMALH PAacHpOCTPAHEHHA MHOTO-
JeTHell Mep3JOTH H ee MOIIHOCTH.

MepaoTHO-THIPOTe0I0THIECKAS CBOMEA Kpynsaoro Macmraba (1 : 10 000—
1:25000) mommma mpoBommTHES HENOCPefICTBEHHO Ha yJacTKe IeTaldbHOl
pasBejiKH.

Onmoepevenno co chemounnMm paGotamn m Gypemment HDOMCKOBO-KapTH-
POBOYHBIX CKBaKHH IIPOBOJATCA TeoUBMYECKHE METONB WCCIe[oBaHMil
(IpenMyIiecTBeHHO BepPTHKAIbHOE 9JIEKTPO3OHANPOBAHAE), I03BOJIAIONIIE
B 3HAYHTEbHOI CTelleHH YTOTHHTE IIIOMAAL PAcTPOCTPAHEHNA B PaiioHe MecTo-
POKIEHIA BEUHOH MeP3JIOTH, & B HEKOTOPHX CIydadX ee MOIHOCTh W Xapak-
Tep «IOJAMEP3I0THOTO peibedar.

OcoBennocTh Mep3IOTHO-THAPOTEOTOTHICCKON CHEMKH BARTIOTAECTCA elre
4 B TOM, 9TO B 3UMHee BpeMs Ha IJOMAJH CBeMKH O00A3aTelbHO [OJIKHEI
UPOBOAUTLCA HOMOJHATENBHEE MAPIIPYTHHE HCCAeHOBaHMA. SHUMOI HaMep-
SJIOTHBIE UCTOYHUKH TIOJHOCTBI0 IIPOMEPBAIOT, a COXPAHAIIINECS MOCTOSHHO-
AliCTBYIOMMe POAHAKH B 00pasyOmMUecs K 9TOMY BpeMeHH Hale[l ABIAOTCA
CBOET0 POfa IMOMCKOBLIMI KPHTePHAMI Ha BO3MOKHOe O0HADYsKeHHe I PacIpo-
CTpaHeHHe IIO[MEeP3IOTHRIX M Me;KMEep3JI0THHX BOL.

Crenuduvecknm BumoM pabor sBisercs TepPMOMETPHYECKOe KapOTasKHOe
HCCIEl0BAHME IO BCeM THPOTeOIOTHYSCKHM CKBa/KHHAM, a HA ydacTKe
ATANbHOH pasBefKN — IUIOMAfHAA TePMOMETPHUECKAs CHeMEa.

Ilpn passeske MecTopoKTeHHE mOJMeP3TOTHEIX BOA 10X BIHAHNEM
MOIIHOM TONNM MeP3IAHX IOPOA YCIOKHACTCH TeXHOJIOTHS Oypenns
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THAPOTe0JOTIUCCKHX CKBAKIH. 3aMep3aloT o0ObIYHAS MPOMBIBOTHAA FRHJIKOCTD I
BCKPHITHIE TT0/I3eMHBIE BOJHL B CKBA/KIHAX, 9TO IIPHBOJUT K IIPAXBATy CHapfAaa it
Hena30eKUBIM aBapuAM. B cBA3H ¢ 9THM UpH OypPeHHH THPOTe0JOrHIecKIx
CKBAKHH B TOJIe MHOTOJETHEel MepsJoTE B KadecTse MPOMEIBOYHOIL AHKOCTIT
NPAMEHSAIT HU3KOTeMIIepaTyPHEe HPOMBIBOYHLIE PACTEOPHL (mpupopmuble pac-
COMBI, MCKYCCTBEHHO IOJTOTaBJMBaeMble MAHEPAJIN30BAHHBE BOJBI" I Ip-),
a TaksKe OXJIayKIAION(Ie CMecH ;KUAKoCcTell (KepocuH ¢ HeTbI0, [AU3EIBHOE
TOILIHBO W Ap.). Bo BpeM#A BHHY/RIEHHLIX NPOCTOEB CHBa/RIIA 00A3aTeIHLHO
zajuBaeTcd KOHIEHTPUPOBAHHBIM PaccoaoM. [TpuMenenne TaKHX REKOCTEI
ofecHednBaeT yCTONTHBOCTD CKBAIIH, BRIXOJ| KepHa 1 OeszaBapuiinoe Oypenne.

KoxndecrBennoe onpofoBaHMe BCKPEITEIX BOJOHOCHBIX TOPH3OHTOB IOA-
Mep3IOTHEIX, a MHOTAA M MesKMeP3JIOTHRIX BOJ ¢ HOMOINBIO Pa3HTHBIX OTKa-
YeK W3 CHBAKMH Ilelleco00pasHo O0CYILeCTBIATH HPAAQTHREIMU YCTAHOBRAMII,
a He CHKBAKUHHBIMUI TOTPY/KHBIMI HacOCaMU.

OUBITHO-9 KCIIyaTalMOHHBe OTKAYKM, Ha OCHOBAHNIN KOTOPLIX OMEHHBA-
0TCA  yeToiigmBoCTh jle0HTA M JKCIIYATAMOHHBE 3allachl, PCROMEH/YeTCH
NpPOBOJNUTH B KOHI[@ BUMEL, KOIJIa yXYAUIAIOTCA YCAOBHSA IMUTAHUA BOJOHOCHOTO
TOpPH30HTA. :

MepsioTHbile YCIOBHA OKa3hBAOT CBOe BIMAHME W Ha METOMMKRY PE/RIM-
HBIX HaOJIOCHUIT 32 HOA3eMHBIMI BOAMIL. Ecan yposeHb HaIOPHBIX IOJ3eM-
HEIX BOJ B CKBa/KIHE YCTAHABIMBAGTCA B 30HEe pPacHpOoCTPaHeHMA MOIILHOIT
TOJIIN MHOTOJeTHeMep3JblX IIopoj, Bojga B ppipaboTe 0OLIYHO B3aMepsaeT.
Ilepen wasRapRIM 3aMepoM YPOBHA rTpebyercd TPOM3BOAUTH OTTAUBAHIE BOJILI
B CHKBasKIHE.

ITpu mebonbimoli MOIIHOCTH 30HLL MHOTOJTEeTHeil Mep3IoTH CTBOJI HalIio-
aTeabHON CKBAayKMHLL MOJKHO 3aJIHTh HUBKOTEMIePATyPHLIM PACTBOPOM, BHOCH
mpu 3aMepax YPOBHEIl COOTBETCTBYHIIME TOMPABKIL.

Beuay cnoikHOCTH ITPUPOIHBLX YCIOBHIL MECTOPOsIJeHILl TOAMep3I0THBIX
BOJI M 0CODEHHO CJO0RHOIO M3YUeHHs M KOJUYECTBeHHOT0 ONpeReseHnd HCTotS-
HAKOB WX IUTAHHA HKCIIyaTAallMOHHBLIC 3aMaChl LA MECTOPORIeHAN BTOPOTo
H TPeThbero THIIOB Hemeco0lpasHeil Beero OIeHHBaTh ¢ IOMOIIBI0 OHBITHO-IKC-
IUIyaTAHOHHEIX OTKAUeK W HKCTPAIOJAINI JAHHBIX TaRMX OTKAaYeK Ha BO3-
MOMKHOE JIONOJHUTEeIbHOe TOHMKeHIe HALOPHOro YpPOBHA.

[pu omenKe 9KCILTYATATMOHHBIX 3alaCOB MO/I3eMHBIX BOJ| Ha IPOMBIILICH=
HBIX MECTOPO;KAeHUAX MePBOro THIA, B GopMIUPOBAHNN €CTECTBOHHBIX 3allacos
KOTOPHIX GOJBNIYI0 POJIb HTPAIOT MOBEPXHOCTHBIC BOJBL, MOAHO 10Jb30BaThCA
MeTOZaMi THAPOre0IOTHYecKIX pacdeToB.

6. TMAPOTEONIOTUYECKHE WCCNEAOBAHKA
NPW NOMCKAX, PABBEAKE W 3KCTTYATALHH
HE®GTAHLIX W TA30BbIX MECTOPOXAEHUH

B npomecce pasBuTHA I YCOBePIICHCTBOBAHMA METO[MKIL IOMCKROB I pas-
BejiRY He()TAHBIX U Ta30BHIX MeCTOPOsK/EHNIT Bee B 0oJbIeil cTellenu yjlensaeTcd
BHUMAHIE W3YYCHHI) OCHOBHBIX THIPOTEOJOTMIECKIX 3aKOHOMEPHOCTEI,
HCIOMB30BANNE KOTOPHX I03BOJAET BOCCO3AATh (ojlee peanbuyio 00CTaHOBRY,
B KOTOPOil mpoucxoamao GopMupoBanne dTHX MecTOpOKIeHuil, 1 MpaBuJIbHEee
OICHUTH HMepPCIeKTHBH HedTerasoHOCHOCTH TOTO WJN HHOTO PerioHa.

Ba ToCTIeHIe TOIE PAAOM HCCAe0BaTe el OBUIN IPeJTIO/ReHbl pas InIHEe
RrIaccH@URANME THAPOreoJOrnYeCKNX 1 TrasoTAAPOXHMIYECKIX TmoKasareei
nedrerazonocuocTn. B KadecTBe OTHOII M3 HUX HPHBOIUTCA ROMILIEKC IJaB-
HEIX MOJOMKATETBHHIX THIPOTEOJIOTMYCCKUX I THAPOXHMITIeCRUX MoKasaTese
nedrerazonocnoctn, no M. G. I'ypesnuy (rada. VIII-B-1). C apyruvm Kirac-
cuUEATHAMI YATATE]b MOKET IMO3HAKOMUTBCHA B paboTax ClIegyIONHX ABTO-

pos: M. E. AnproBexoro (1958), E. A. Bapc [1957], M. A. T'araabcroro
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(1958, 1960), A. A. Kapuesa (1963), B. H. HKopmenmreiina [1963],
B. A. Kporosoit [1960], T. B. Boromomona uw mp. (1961).

[ToppimmeHHEIl MHTEPeC K HM3YYEHHIO TI'HAPOTE0JOrHYeCKOl O0CTAHOBKE
He(TAHBIX W Ta30BBIX MeCTOPOJKIEHIIT (3amesreil) ompeessier HeoOXOTHMOCTE
IPOBeJEHUA CHeNUaJbHBIX TUAPOTe0OrHIecKNX HecJe/l0BAHMI Ha aTamax mux
TMOMCKOB, PasBeiki M OKCIUIyaTallud H OPTAHA3ATNA MOCAeAYIONUX PerRIMHLIX
HaOIIoflennii Ha MCTONMEHHHIX MECTOPO/KICHMAX II0CHe NPeKPANeHNA HX
DKCILTyaTaIH.

IIpexpapurensino mepex opragmzanueil THIPOre0JOTHICCKEX TCCIEL0BA-
HII, TPOBOAMMBEIX ¢ IeXb0 BLIACHeHHA TepcHekTHB HedTeras3omHoCHOCTI,
citeryer npopaboTaTh Bech MEIOMMITCH 110 PerHOHY MUPOTe0d0rHdecKiii MaTe-
pHaJ, COCTABATH KapTy garTHIecKOro MarTepuasa, KOTopasg B IpoLecce aldb-
Helmux pafoT OMKHA HeNpPepLIBHO TMOMOTHATHCA HOBLIMI AHHBIMIL, I BHIIMA-
TeJTBHO M3YYHTh TEKTOHHRY ¢ [eJbl0 MOJYy9eHUA IpefcTaBJeHHA 0 Xapaktepe
TUIPOre0IOTHYeCKOTO CTPOEHNSL paccMaTpuBaeMoil Teppuropun. Ecan paiion
MCCIIe/OBAHMIT ABJIACTCHA JOCTATOYHO M3YUYCHHBIM B HAPOT0JOrHUYECKOM OTHO-
TMeHHU, TO CJAe/YyeT COCTABUTH KapTy THIPOreoJOormIecKOoTo PailoHiMpoBaHms,
ROTOpasg B Ipomecce MPoOM3BojcTBa pabor Oymer IOCTENEHHO YTOYHATHCS
U AeTaJu3upPOBATHCH.

Pupporeomornveckne mccaeoBamis MpH IONCKAX, pasBeKe I JKCITya-
Taln HeTAHBIX U Pa30BEIX 3ajeskeil 0OLIMHO TPOMBBOJATCA B CJELYIONIEM
nopsake: 1) ebemounbie THAPOreosorndeckue paboTe; 2) THAPOreoIorHgecKie
HCCTe{OBAHUSA W HAOMIONeNHA IIPH KOJOHKOBOM OypeHmH; 3) THipOreo ornde-
CKHE HCC/AeMOBAHKA WM HalO/IIOfeHHsA IPH pasBefodHoM OypeHum u OypeHmu
ONOPHBIX CKBa/;KHH; 4) rujporeojormdeckue WecJeOBAHMA 1 HaOII0LeHNs
Opu MPoxXofke HeTAHBIX IMAXT; D) THAPOTEOJOTHIECKAe HCCIACIOBAHN 1 Ha-
Ouiojienns B Ipoliecce dKCIIIyaTaun HeTAHBIX 1 TA30BEIX MECTO PO eH il ;
6) rmpporeosormueckie HAGTIOLCHIA TIOCLe OROHYAHILA IKCILJIYATAIIHI MeCTO-
POIRIEHIA. ;

§ 1. CvemoyHbie rupporecnoruyeckue paborsl

B ofmem xomiuerce He@TerasollOMCKOBEIX MCCAEAOBAHMIL CHOMOUHBIE
THiporeoiornieckie padoTH B3aHHMAIOT BechMa CKPOMHOE HOJIOKEHIe, XOTs
OHH HA HEepBLIX 3TallaX MOMCKOB W Pa3BefkM He()TAHGLIX U Ta30BBIX 3aJerkeil
B OmpeiefleHHBIX YCIOBUAX MOIYT OKa3aTh CYIIECTBEHHOE BJIILAHIE Ha IaJh-
Heiilllee pPasBATHE pasBeNOYHBLIX pabor.

Cremyer oT™MeTnTh, 4T0, 0 MHEHHIO PAAA MCCAefoBaTexeil (I'. H. Ramen-
crmit, 1947; H. W. Toxcruxum, 1954 u jxp.), Mox MOMEBEIMI IHIPOTEOTOTNYE-
CRHMH HCCIeTOBAHUAMU Hamo TOHAMATH HE TOJBKO ONMCAHHE BLIABIEHHBIX
Ha MeCTHOCTH BONOMPOABJIeHHI, HO U PACCMOTpPEHHE BCeX DJIeMEHTOB, COCTa-
BIAAIONAX CYIHOCTE Te0JOTHICCKOH M reoMop@olorndeckoil ¢beMoK. ToabKo
B TaKOM coYeTanmu (aKTHYIECKOr0 MaTepHala HCCICMOBATENb CMOKET IIyTeM
Ha3eMHBIX HaOM0eHuil OCMBICIHTL cOOpaHHBe JaHHBE A YACHeHHA 00Ieil
THAPOreoorndeckoii 00CTAHOBKM HeAp M B MepBOM NPHOIMAKeHNN OIeHNTH
BO3MORHOCTH He()Tera3oHaKOIJICHHA HA PACCMATPHBAEMOI TeppPUTOPMIL.

IoncroBrle rujiporeoiornyeckue MCCICOBAHUA COCTOAT 13 TH/POTE0JI0-
PHYECKUX MapUIPYTHBIX WCCAefAOBAaHMII W TLIOIAAHON THAPOTEOIO0THYECKOIT
CBEMKH  pasJInIHoro macmrada.

B mporecce MapmpyTHHX FHAPOre0IOrMYeCKUX WCCJAGMOBAHMI, OOBIYHO
HOCAIIX PeKOTHOCHHPOBOYHLI XapakTep M IIPOBOJUMBIX IIPeUMYLIIECTBEHHO
IO 0JITHHAM Per, TMOMIMO ONHCAHHA BCTPEYACGMBIX Ha ITYTH caefoBAHUA 00HA-
AREHHIL M TOPHBIX BHPAGOTOR (BRIK0YAA I PAs3INIHOTO Poja Gy poBbie CKBasKUHBI),
TPOUSBOJATCA oumcanune Mopgoiorun peabeda, eHHAUHBIE 3aMePHl PacX00B
TIOBEPXHOCTHEIX BOJIOTOKOB, OTMEYAlOTCA Bee QUBMKO-Te0IorndecKie SBJICHIA,
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HKoMniieke riaaBHBIX HOJ0KATENBHBIX THIPOXAMHYECKHX B ragpo

Nr- i
ARG T'pynna ITpsnere
I TazoBrie * 1,. IloBuimennaa kounenTpanudA | [,. JlaBnenne BachHmenns pac-
BHICHINX YTJeBOJIOPOJOB B Me- TBOPEHHOTO METAaHOBOrO0 rasa
TaHOBEIX Tas3ax OpeBHINAeT HJIACTOBOE AABJe-
HHe BOIbI
11 Conesoit II,. Hanmane B coctaBe BOXEL OPTaHMYECKAX BelecTB HedTAHOTO
cocTaB IOf- pana (HadTeHOBEIX KHCJIOT, eHOJOB, CMOJINCTHX YIIeBOJ0POTHEIX
3eMHBIX BOJ BeIIecTB)
J1 Bakrepuans- | He BHABIeHH
HEIT
IV | T'maporeonorn- | IV,;. JlokanbHEIe NYHKTH pPasTPY3KH NOJ3EMHHX HANOPHLIX BO[,
JeCKIe yeJao0- ofJafaoIHe MOJOKATEALHEIME TIORA3aTedAME COCTaBa: JelcTBy-
BHS TEPPHATO- Jjollye rps3eBhle BYJKAHE, MCTOYHHKH Ia30HANOPHOTO THHA, OHpPH-
pun YPOYeHHBIe K TeKTOHHYECKUM HapyMIeHNAM
v ITaneormpapo- | He BoiABIeHE
reoJornYecKne
YCJI0BUSA
TepPPUTOPHA

* T'asoBHIi coCTaB BOJEl HauboJee MOJIHO ompenesgeTca COCTABOM PacTBOPEHHBIX Ta3oB.
COCTOAHUM B BHJEe TY3RIPBKOB. HPHBBJIQHHHE IoKasaTeJn COXpPaHAlT CBOe IPHHUANHAIL

CBA3AHHBE ¢ MeATeJIbHOCTHIO HMO3eMHEX BOX (KapeT, OMOJ3HH M T. I1.) B O~
CHBAIOTCA BCe BCTpeYeHHBIe BogounposABiennd. Ilociemaue cocToAT M3 omuca-
HES eCTECTBeHHHX M MCKYCCTBEHHHX BHIXOMOB MOJ3EMHHIX BOJ Ha [HEBHYIO
MOBEPXHOCTh ¥ B TOPHEIX BHPAGOTKAX: HX MECTONOJOKEHHS OTHOCHTEIBHO
OCHOBHEIX 3JeMeHTOB pelbeda, XapaKkTepa BHXoja (BOoCXOpAMNe, HICXOMAIHE
HCTOYHHKH), IPOM3BONATENBHOCTH ONACHBAGMOTr0 BHIXOHA ION3eMHEIX BOJ,
TeMIepaTypPHHX (OMHOBPEeMEHHHIX) 3aMepOB BOJH M BO3nyXa, (U3mdecKHx
cBOiCTB BOJ(BI, 0TGOpa mMpob BOMH [/AA XHMHYECKOro aHalinsa u npob ceobos-
HOTO WJIH PacTBOPEHHOTO B BOMe rasa, B OTAEIBHHIX cilIyiaAx — orGopa mpob
I MUKpPOOHMOJOTHYECKOr0 AaHalusa H Jp.

SHaYATebHBIH HHTEpeC IpefcTaBiIfdeT N3yIeHNe OTIOKeHHAN HCTOUYHHKEOB,
KOTOpEIe MOI'YT AaTh O9eHb IeHHbIe YKA3aHUA AJIA CYKACHHA 0 NPOHCXOKIe-
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Tabauya VIII-B-1

reoloruuecknx mokasareneii HefrerazomocmocTs, mo M. C. I'ypesmuy

) HKoceennsie

YT

I;. IIpeobaaganne me-
TaHa B COCTaBe pac-
TBOPEHHOTO raza M|
€ro  IOBHIIEHHEIE
KOHIEHTPAOUH @O
CpPaBHeHHI0 ¢ (JOHO-
BEIMII

I1,. Iloprumensoe co-
nep:xasme HyS B
cocTaBe PACTBOPeH-
HOTO rasa

I;. IIpeobanagarme B
cocTaBe  a30THOTO
rasa, T.H. Gesap-
FOHHOTO a30Ta

I4. Iloppimennoe (mo
OTHOLIEHHI0O K apro-
HOBOMY) B3HadeHHe
roadpunmenta mos-
8eMHOT0O BO/I00OMeHa

He
OTHOUIEHM S ——
Ar

IT,. IloBbmmenHas
kKoRunenTpanua NH,

11;. HoBbimernas
KoHUOeHTpanua Br,
J npu orcyrcremm
N, cr, Co, Ni, Zn,;
Mo @ HEKOTOPHX
OPYTHX paccesH-
HBIX METAJIJIOB

IT,. IIpaxrageckoe IIs. ITpeoGaamaronymii

OTCYTCTBHE  HOHA | COJeBOil cOcTaB:
SO, B cocTtaBe BOMLI IT! — rugpokap6o-
(upm  orcyrerBEm 4

HATHO-XJA0PHJI-
HO-HaTPHEBHI

11} — xaopngwo-
KaJIbI[HeBO-HAT-
PHAeBLIT

Ilg—-x.nopu,qﬂo-
KaJbI[HeBEIT

runca B BOJIOHOC-
HEIX TOPHEIX IOPO-
Jiax)

III;. Haamume MHKDPOOPraHH3MOB, OCYIIe-
CTBISIIOMEX Ccyab(aTpeyKIa0 Ha BHICOINX
TOMOJOTax MeTaHa

II1,. Hannume MHKDPOOPTaHM3MOB, OKHCIA-
MUX MeTaH W BHCIINE YIJAeBOJOPOIH
B OPHCYTCTBAM MOJEKYJIAPHOTO BOAOpOa

IV,. HammeHbmas HAPYUIEHHOCTh COCTOS-
HHAA THAPOCTATHYECKOIO PAaBHOBECHA IIOJ-
8eMHEIX BOJA B IIpefleflax apre3maHCKOro
facceiiHa MM HCCIETyeMOr0 BOJOHOCHOTO
KOMILZIeKCA M HamboJee 3aTPy/AHEHHEIE YCII0-
BHA PasrpysKu IOJ3eMHOTO CTOKa

IV,;. 3Haumrenbmas MON[HOCTL THAPOAHHA-
MUYECKHX 30H 3aTPyAHEHHOTO M Hanboiee
BaTPYAHEHHOTO TOA3EMHOr0 BogooGMena
OpJ HAJTHYAH PEOCTPYKTYPHEIX yCJIOBHIT M
KOJIIEKTOPOB, GJarompHATHEIX [UIA aKKYy-
MYJIAQEH U coxpaHenusa HedrH H raza

V,. Ilpenmymecreennoe npeobiaganne Tmg-
POreoJIorAYecKoii 3AKPEITOCTH HEIP HA IPO-
TAKeHHWH OTeJLHBIX 9TallOB HGTOpHII reo-
JOTIYECKOT0 Pa3BHTHA aPTE3HAHCKOTO Gac-

Ceiliia MM ero OTHeJbHEIX 4aCTeil

V,. Hanuune suuremerHgeckux MecTopoike-

HHii cepbl GHOTEHHOTO NPONCXOMRILHIS

B YCIOBHAX mepenajia JdaBJeHHS OPOHCXOOHT YacTAYHOE BhIieJleHNe Trasa B CBOGO;J,HOM

HOe 3HaYeHHe, KAK B IePBOM, TaK ¥ BO BTOpPOM cJydae.

HUH MCTOYHUKA, COCTaBa BOJHL, ee u3MeHeHmaAx. O0A3aTeabHO ciefyer oTMe-
9aTh HajqW4ue MIeHOK HedrTw, TMpoba KOTOPHX OTGHpaeTCA He3aBHCHMO OT
mpoObl BOAE Ha XAMHOYeCKUN AHalAs.

XapawTep WcCTeFOBaHME IPH IIOMAAHON TIHAPOTeOIOrMIecKoil CheMKe
COXpaHAeTCA TaKUM ke, KKk M IPH MapmIPYTHHX MCCAEGNOBAHMAX, HO IIOCIe]l-
Hilsl IPOU3BOJIATCSA TI0 CeTKE MaPUIPYTOB, MMEOMAX MPAMOIHHEHHb XapaKkTep,
TyCcTOTa KOTOPOil ompesesisgercss MacmrTaOoM cheMKd. B saBmcmMocTn oT Mac-
mraba CHEMKH IPeIyCMATPHBAGTCA YACTOTA PACTIONOKEHHS TOYeK HabTioe-
HHHl © KOANYeCTBO TIOPHBIX BHPaGoTOKR, npmxomAmuxcs ma 1 BwMl.
Hasn  medremomckoBmx meneil HamGosee oGMEnpEAATHME MacmTaGaMm
rHAporeosormIecKux cheMok AraAoTea 1 : 200000 m Gomee Menkme Mac-
mFa0s.
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A. A. Kapues (1954) npepaaraeT npi npousBofCTBe MapUIpyTHBIX W ILT0-
HIATHBIX THPOreolorndecKirX necaenoBaEnii 00pamaTh BHAMAHNE Ha HpucyT-
cTBMe B BOAAX PACTBODEHHBIX OHTYMOB, Ha@TeHOBHIX KHICJIOT, amoMajlbHO
OBHIIeHHO® cofep/kanme Hoga W aMMOHHIA, a TaKiKe Ha HAJMYHE BOCCTAHO-
BAeHHHX (GOpM cepbl, MPUCYTCTBAE COJI, Geccyanbarocrs. [l Gomxee yne-
pennoit W yOeANTeIbHON WHTEPIPeTalit pe3yIbTATOB MAapIIPYTHHIX M ILIO0-
MaTHBX THPOreoI0THIeCRIX MeeeloBARNil HeoOX0IMO HCIOIb30BATE BO3™
MOYKHO GOJbIee KOAAIECTBO TeOJOrMIecKOro, THIPOTeoIornIecroro 1 Tapo-
XUMHYECKOr0 MaTephajos.

ToBopsi 0 3ajagaX M HalpPaBJICHHOCTH IHIPOTEOIOTHYECKIX CHeMOTHHIX
padoT, HeOOXOUMO B JABYX CIOBAX OCTAHOBUTHCA 1 Ha FeOXMMHYECKHUX MeTO-
fax mouckoB He@TAHBIX M Ta3OBEIX MOCTOPOMAIeHUIT 1 3aJieskeil, pesyabTaTel
KOTOPHIX cJelyeT paccMaTpHBaTh COBMECTHO C JAHHBIMI TH{POTE0TOTrYeCKOI
CHeMKIL.

Tazopas cheMra ObLIa Ipejiioskena BIEpBbLIE upodeccopom B. A. Coxo-
JoBeM B 1929 r. m ¢ TOro BPeMeHH IPHMEHSETCs PpasilmiHBIMM HeTAHBIMI
Opragm3auAMIL B HX HpaRTHIeCKOl JeATeIbHOCTI. CymmocTh ra3oBoil CheMKN
3AKII0UACTCS B M3YUeHHH CJIEJI0B YIJIeBOJIOPOJHOrO rasa, HPOHNKAIONIEro 13
HedTAHOIN Bajie;KL B TOJIIOYBEHHBIT BO3AYX. Tlocaennee oraswIBaeTCA BO3-
MOKHEIM O1arofiaps ciocobHoCTH HeQTAHBIX Irasos U Iapon, CONPHKACATONIXCH
¢ TOKPHIBAIOMIMMA WX OCAJOYHBIMIL HOPOJIAMIL, [IPOHMKATh B TOH WIH MHOI
CTeleHN depes OTH HOPOJBl, KaK IMyTeM adysui razoB Uepes MOPHI W TPELLITHEL
mopoyt, Tak n Auddysnu razon Uepes BEUIECTEO ITOPOJBL ¥ BATONHATONYI0 HX
HOPHL  BOAY.

PasHoOBHIHOCTEI0 Ta30BOil CBEMKH ABICTCA rasoKepHOBas CHEMKA,
06 BEeKTOM M3YUeHHA KOTOPOM CJYMRHT ras, [OTIIONMEHHBI TOPHOIT TOPOJIOM,
H3BIeKaeMblii M3 KepHA PA3NHYHBIME METOJaMi IPH IIOMOILK clermaibHoil
ammaparypsl. Hecroabxo Gosee MTOIPOOHO O razorepHoBoii ¢heMre Oyper
CKA3ZAMO NPH OUMCAHMN XaparTepa THIPOre0IoTHIecKnx MeCIeMOBAHRNI 1
walJojeHnii  WpH  IPOA3BOJCTEE GypoBHX PabOT.

KoMIuieKe MCCIeloBaHmil IpH IPOU3BOICTEE razoBoil ¢heMKH TPY/A0EMOK
[0 CBOEMY MCIIOJTHEHHIO W He MOIB3YeTcs JIOCTATOYHOIl MONMYJIAPHOCTIO Y reo-
noroB-HeTAHUKOB, XOTSI B ONpe/edeHHbIX reolormiecknx yceJdoBHAX — IpH
OTCYTCTBHE MONIHEIX TOIN TOPH3OHTAILHO Sa.IeTAIONIX MOPOA H A0CTATOYHOIM
TeRTOHIUECKOI HAPYIIEHHOCTH IOCISJHIX, Pe3yIbTaThl ITIX paboT MOI'yT JaTh
xopommuii dPPeKT.

Metoquka MpOM3BOJICTBA razoBoil ¢heMEKN IIOApPoOHO OCBelleHa B paborax
B. A. Coxomosa (1947), B. A. CoroioBa, A. A. Hyxosumnroro, . M. Typ-
keaprayta (1953), I'. I'. I'puropbesa, M. 1. Cy66orsr m xp. (1954) u ppyrux
HceaegoBaTeseii.

§ 2. Mupporeonoruyeckre MCCNeA0BaHuUA
W HaGNIONEHHA TNpPH KONOHKOBOM OypeHuH

OcHoBHOIT 3amadeil THAPOre0JTOTHIECKIX Wecae0BaHnl 1 Ha 00 e H i
HpE KOJOHKOBOM Oypemuir ABJAeTCH TOJIydYeHne BO3MOKHO foJiee IOJHOTO
npejicTaBiIeHuA O THPOTEOTOTHYECKOM  pe/RiMe BCKpLIBaeMOIi  YacTH
paspesa.

Kak moraspiBaeT NPAaKTHKA uece0Bannii, KOJO0HKOBOE: OypeHune [0CTa-
TouHBM 00pasoM olecnednBaeT PermcTpariio BOJ[OHOCHBIX TOPHUBOHTOB, IL03-
BOJsAET MPOM3BECTH 3aMephl CTATHHECKUX YpPOBHEH ¥ IJIACTOBLIX TeMIepaTyp
u orobpaTh mpoOnl Ha THIPOXAMITICCKHIL, ra30BHH W MHKPOOHOIOTTIECKI
amasMan. Diarojaps OrpaHHYeHHOCTH pasmepa AUaMerpa KOJOHKROBHIX CHBa-
sEMH He BCerja yaaeres HaIesKalinM ofpazoM OpraHusoBaTh ompoboBanue
BOJOHOCHBIX [OPU3OHTOB IyTeM OTKAYEK.

158



Has ocsemenus rupporeomorngeckix YCIOBILIT paceMaTpHBaeMoro pas-
BELOYIHOr0 Ha HeqTh W Tas ydyacTKa B HpoIecce OYDPeHHA CRBAKIHLL It nocie
€ro0 OROHYAHMA NOKHBL OBITH OTMEYEHH CIEIVIONIHE HABICH I

1. TIposaasr Gyposoro UHCTPYMEHTA B IIpolecce OypeHms.

2. Romebanua yposns Oyporoit smmpgkocTH B mpomecce HPOBOIKI
CHKBaKHUH.

3. CaMou31UB BOXH M3 CKBAKIHEL I ero MPOUBBOAUTEABHOCTE.

4. Tlormomenne mpoMeBoTHOI ARHAROCTH M er'0 pPasMepw.

9. Habmogenns 3a cocrosumenm ramumeroro PacTBopa H ero COJeHOCTHIO.

6. Xapakrep BHeTeHHA Taza M3 CKBASKUHb B nponecce OypeHns.

7. OnpoGoBanme OTKAYKOI IIPONABOTHTEIDHOCTIE BOJOHOCHOTO ILTacTa
WM TIPYHIBL  ILIACTOB.

8. 3aMeps! MOMO keI CTATHICCKOTO YPOBHA OCJIE OCTAHOBKH CKBAKITHEL,

9. Bamepsr TeMmepaTypsl BojE Ha 3aGoe H Ha YCThe CKBAJKHHBEL B CJIy-
dae TepesiuBa INIACTOBLIX BOL.

10. O1Gop npo6 Bomsl, rasza u npod Ha MHKPOOMOJOrmYecKuii amains.

11. Houerpyrmusa crpammmsr u WHTEPBAIBl YCTAHOBJICHHEIX I[EMEHTHBIX
MOCTOB.

Caegennst 0 Beex caygasx mpomamon OypOBOTO HHCTPpyMeHTA B3aHOCATCH
B OYypOBOIl 5ypHAT CMEHHBIM OYDOBBIM MacTepoM, a B 00A3aHHOCTD TUAPOTe0-
J0Ta BXOAHT KOHTPOIb 3a 0GABATENBHEIM BBIIOJHEHIEM HTOTO Habro/eHn.
Hposaxst Gyposoro mucTpymenta wacro CONMPOBOMIAIOTCH YACTUTHEIM IIONJI0-
HieHneM SypoBoro pacTBopa I MOTHOL noTepeil MUPRYIALUN, HO 9TH SBIe-
HIA MOTYT IIPOUCXO/ATE W TP OTCYTCTBUM ITPOBAJIOR uHcTpymenTa. [lpu mamn-
THI HOTTOMEHHA HeoOXO0AUMO PEerncTpHpoBaTh 06BbeM ooTeph IPOMEBIBOYHOI
/RHIROCTH, KOTOPEHIl MPHHATO BHIPAKATH B mieymru.

Habmogenus 3a koxeGammem AUHAMAYECKOr0 YPOBHA OYPOBOIM :KUTKOCTH
I €€ KOHCHCTEHIIHM B HPOIECCe MPOBOXKN CKBAKITHEL B pAje cIydaes mo3Bo-
AT YITOBATE MOMEHT HAX0IRIACHIA 34005 CKBASKIHEL B nopejenax BOJ0OHOCHOTO
naacra. B caywae mammuns B mocaemmen BOJI HOBBLIMIEHHOIT MUHepa m3amnnmn
ROHUGHTpANUA 1MOHA XJopa B GypoBOM pacTBOpe maer OLLYTHMBIH CKAYOK
BBEpPX TeM OOJNBIINIT, YeM BEIIe MUHEDAIUZAMMS IL1ACTOBLIX BOJ.

B mponecce nposoaxn cksamn na ce VCThe B HEKOTOPHIX CAYVIaAX MORET
Ha0II0aThCA BHIEIEeHHe Taza (cBoGogHOTO  WMAH CIIOHTaHHOTO). [lommmo
obssarenbHoro orGopa mpoGer Tasa, HeOoOXOMMO II0 BO3MOKHOCTH TOYHEE
TPOISBECTH ONpefelienlie KOJMIECTBA BHCIAIONMErocs rasa. ITpu uezmaunm-
TeJALHOM flefuTe Tasa, a B HeKOTOPHIX CAYy9asX U cBOOOAHOTO IHepeamBa BOT,
PEROMEH/yeTCs IIPOM3BOIUTD ITH 3aMEPH ¢ IOMOM[BIO Ta300T e THTe/s CHCTeMEL
BCETEN, usrorosrenne KOTOPOTO BO3MOKHO B JI000il MeXaHm9ecKkoii MacTep-
ckoii. Cxema Tarkoro rasooriesnmTens mpeacraBiena Ha pue. XI1I1-23.
Hpn smauntensmoM mputoke rasa Moskmo MOIB30BATECA Ta300THeINTe I SAMI
TANA  HePTAHEIX TPamOB, OMUCAHHHBIX B pykosoxeree A. I. JHyxosa,
B. C. Yepnosa u pmp. [1954].

OnpoGosanue BOAOHOCHOTO TOpUAOHTA OTKAMROL OPOUBBOANTCA ¢ HEIbIo
YCTAHOBJICHHA IIPOU3BOJUTENBHOCTH CKBA/KHHE U yIaJeHUs 113 Tmocre et
OCTATROB TIMHNCTOTO PACTBOPA I TeXHWYECKOH BOJHI nHepex orGopom mpod
Ha XHMHYECKWil, rasoBHil I MAKPOGMOIOTMYCKIH AHAIMIE ITpu orkaukax
00BIYHO TPOMBBOAAT B3HAYHTENBHOE MOHMKEHIe VPOBHS BOALI B CHKBasRuHe,
B TIponecce BOCCTAHOBACHMA KOTOPOTO BeflyTcsA HAOLIONeHIA 34 IPUOIIKeRIeM
AMHAMIYECKOTO YPOBHA K cTaTHdeckoMy. KOHTDOMb 3a IMOM0KeHmoNM cTaTmIe-
CROTO yPOBHA XOPOIIO OCYIIECTBIACTCH ¢ MOMOIIBIO rpagura BOCCTaHOBIEHMS
YPOBHA, Tle Ha ocu alClIUCC OTKIANLIBAETCA MACHITAG BPEeMeHH NPOW3BOJCTRA
Ha0XIOleHuif, a HAa OCH OPJUHAT — WOJMOJKEHMe AUHaMHYeCKOT0 YPOBHA Ha
RaiK[AOM JTanHOM oTpesake Bpemenn. Ilo pesymbraTam BoccranoBIeHms ypoBHA
Cpasy TIiocite HpeKpamieHus OTKAYKH MOKHO ¢ HEKOTOPBIM U PHOIHACHEeM
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CYAUTh O IPOH3BOIATENBHOCTA CKBA/KMHBL IPH JaHHOM mommwaennd. B ciaydae
BO3HHUKIIET0 IepelnBa CKBayKUHHL IOJI0MKeHNe CTaTHIeCKOr0 YPOBHA OIpese-
JIAeTCA TyTeM HaparuBanuA 00cagHoil KOJOHHGI BLINIe YCTHA CKBAKUHBL MIIA
¢ MOMOMbI0 MAHOMETPa, YCTAHABIMBAEMOTO HA YCThe CKBAKHHBIL.

IIpoGsl BOXE W rasa JUIA PasiMYHOrO BHJA AHAJM30B, BRIOYAA M MHKPO-
OmojiormYecKmii aHAaAM3, OTOMPATCA COTJIACHO CYMEecTBYIOMIM MeTOJHKAM.

3a mocaeTHAe NBA ECATIIETHA 3HAYATEIbHOe Pa3BUTHE IOJYIHT MeTOX
ra30KepHOBOM CHEMEH, O KOTOPOM MEL y7ke YIOMHHAIH HPH HepedncIennn
BUJ0B WCCJEIOBAHWII B Ipolecce T'HAPOTEOJOTHISCKUX MAPMPYTHHX M ILIO-
manHEX cheMor. OCHOBHOe TeopermyecKoe IIOJNOMKeHHe 3TOTO MeTofa Oasm-
pyercs HA TOM, 9TO METPEPYIOMIIe U3 3aJie;KH BBePX 10 Paspesy yIrIeBOXOPOL!
OCTABJISIIOT HA TYTH CBOEro NepeMemeHHA cJe[(hl WIH BO3[EHCTBYIOT pasjmd-
HEM 00pa3oM Ha TMOPOAY, cofeiicTBya ee mamenenmio. IToaTomy mpm mposeje-
HAN CTPYKTYPHO-KapTHPOBOYHOrO OypeHMs peKOMeHAyeTCA HPOU3BOANTDH
reoXnIMIIeCcKOe NCCIeoBaHne KepHa, NIJIaMa I TINHICTOT0 PacTBOPA HA IPACYT-
¢TBHe B HeM TOPIOUero rasa, 0COOEHHO TH:KEIBIX yriaesopopogos. Opmospe-
MEHHO MOJKHO IIPOBecTH paboTH 10 CONeP/RAHNI0 B KepHe U MjTaMe MEKPOKOJIH-
wectB Hern u GuTymMoB. OTOOD MIaMa M KepHa IPOUSBOJUTCA IOCHONHO depes3
1—2 m BeckpHIBaeMoOro paspesa, a HaOIwjeHNe 3a CO/eP/RAHAEM YTIIeBOLOPO-
HHIX Ta30B B TIHHNCTOM pAacTBOPe OCYIIecTBIAETCH dYepe3 HesHAYUTEIbHEIE
MHTePBAIH BPeMeHH, COKPAMAIONHecsa Ha yIacTKaX paspesa, Ifie HOABIAITCA
OpPOHMIaeMble KOJISKTOPEL.

Iocaoiinoe M3yUeHne KOHIEHTPAIME YIIeBOJ{OPOAHEIX T'a3oB I 0co0eHHO
TAYREAHIX  YIVIeBOJOPOIOB IOBBOJAET ONPEeNATH € [OCTATOYHOU CTeleHbI0
OCTOBEePHOCTH TPHYPOUYSHHOCTh AHOMAJHITHO BBHICOKHX COJEP/RAHI yrie-
BOJIOPOJIHBIX Ta30B K ONpPeJeTeHHEM yJacTKaM BCKPHITOrO paspesa, UTO JaeT
BO3MOMKHOCTh OIGHHTH CTelleHb ero Ta3oHe(TeHACHINEHHOCTH M KOCBEHHO
CynumTh o0 mHepcuexTHBax Ooimee TAyOOREX HIKHHX cTpaTHrpaduIecKnx
VIaCTKOB Pa3pesa, erie He BCKPHTHX KOIOHKOBHM Gypenuem. O merojuke mpo-
M3BOJCTBA Fa30KePHOBOI CBEMKN I Ta30BOI0 KapoTaska IIHHHCTOIO pacTBopa
noCTATOUHO MopodHo rosoputes B padore I'. I'. Ipnropresa, M. M. CyG6orst
m ap. (1954).

B kagecTBe eme OJHOI0 BHAA TEOXNMHYECKUX WCCHeLOBAHMII ClefyerT
YIOMAHYTH JIOMUHECIEHTHO-ONTYMIHOIOTHYeCKHIl MeTO HCCIeOBAHNA KepHa
H maaMa, KOTOPEIl MoskeT ObITh IPOBe/IeH Kak B IaO0paTOPHN HE0CPe/CTBeHHO
oKoJI0 GypoBoii, TAK ¥ B CHeNMAIbHOM cTanmonapHoit Taboparopui. C meToxu-
KOH IIOMIHECIeHTHOTO aHAJN3a YHTATEIb MOKET II03HAKOMHTHCA B CIENH-
ampaoM pykoronerse B. H. @noposeroit [1957]. PesynpraTsl JIOMHHECIEHT-
HO-GHTYMUHOIOTHYECKOTO AHAJW3a I0CIe UX OKOHYAHUA JIOJKHEL OBITH
PACCMOTPEHEL B ROMILIEKCE ¢ PesyIbTaTaMi IH(POre0ToTHIeCKIX neeaeoBaHnil
H Ta30KepHOBOH CHEeMKH.

§ 3. Tmpporeoncruyeckne HccnenoBaHuA
W HaGnoAeHuWa NpH PasBefoyvHOM
OypeHuH W OypeHHH ONOPHLIX CKBAXHH

B mpomecce medrepasBefoYHHiX pafoT, MOMEMO YCTAHOBIEHHS darTa
HANMYAA WIH OTCYTCTBHA HedTH W ompefenenms o0MEro COJIeBOr0 COCTaBa
BOJBI, HEOOXO (MO H3YINTh OCHOBHON ROMILIEKC IPAMBIX 11 KOCBeHHBIX MOKa3a-
Teseil HeTerazoHOCHOCTH pas3pesa, MO3BOJAIIINI YCTAHOBHTR CTelleHb Iep-
CHEKTHBHOCTH Pa3BeOYHOTO yJacTKa M HAMETHTH IYTH AaNbHEHIINX HCCIe/0-
pammit. Cremmuxa TIHAPOTONOTHYECKAX Hccldegosannit m HaGaoaeHui
B DAyGOKAX CKBAKMHAX ONPeeNAeTcs clocodom OypeHus ¢ IPIMeHeHNeM IV~
HACTOTO PACTBOPA, XaPAKTePOM KPeIIeHHA I KOHCTPYKIHell CKBa/KUHEL 1 3HA-
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TUTeJBHEIMA T1yONHAME 3aJIeTaHuA OOPOGYEeMEIX TOPH3OHTOB, JOCTHIAKOIMX
2000—3000 m u Gomee.

HaGmogenns B mpomecce GypeHHS POTOPHEIX CKBAMKHH 3a COCTOSHHIEM
TIMHACTOTO PACTBOPA B pAje CAy4YaeB He NAOT Pe3yabTaTa, TaK Kak cosja-
BaeMoe Ha ycThe HPOTHBOJABIEHNE HAYMHACT NPEBLIIATH MIACTOBOE HaBICHHe
W [JIaCT He OTjaeT BOAY, a moriomaer 6yposywo srujkocts. [Ipoasienme mua-
CTa B TAKNX YCJIOBHAX CTAHOBHTCS BO3MOKHLIM TOMBKO NP HAJIWINN BEICOKOTNO
HJ aNOMAJIBHO BLICOKOrO IIACTOBOIO JaBJIeHHS, NPHBOAAMEro K RHOpoCY
OypoBoii ;KHZKOCTH W3 CTBOJA CKBAKHHLL MM 110 TeXHHUYECKHM IpUYHHAM,
B pesyibTaTe HOCTENEHHOTO BHIIA/(HNA MAHEPAJbHLIX YaCTHL B 0CAJ0K, IPH-
BOAANET0 K 00Jeriennio TIHHHCTOIO pPacTBOpa.

locae oxoHYAHMA NMPOBOAKM CKBA/KMHH H COOTBETCTBYIOMIErO obopyno-
BAHISA ee CTBOJIA W YCThA YTOUHAITCA BCe CBEJIGHHSA 0 KOHCTPYRINH CKBAKUH,
IeMeHTal[HA 3aTPyOHOrO0 mpocTpaHCTBa W MPH3aloiiHOil 30HK M pesyibraTax
NPOBePRH HX IepMeTHYHOCTH ¥ HIPOHU3BOJMTCA KAPOTHPOBAaHME CTBOJIA CKBA-
AUIHBEL B TIPejieslaX BepOATHO NepCHeKTHBHOI YacTH paspesa. B sagawy kapo-
Ta7RHEIX PaboT BXOJNT YCTAHOBJICHHE II0 Paspesy MONOKEHHA BOXOHACHIIEH-
HBIX, He(pTeHaCHIIeHHNX W Tra3oHaCHOIEHHHX IJIACTOB, MO3BOJIONMee
HaMeTHTh 00BeKTH MCILITAHAA KOHKPETHO 10 KasKoil ckBaskmme. VMemsiranme
HaMeYeHHBIX MHTEPBAJIOB MPOH3BOIUTCA CHU3Y BBepX, ¢ 00A3aTCABHON M30IA-
umeil pagee onpofoBanHOTo ropusonta. Bcau matepsan ompoGoBamns me mam
HPATOKA KAMKOCTH B CKBa/KMHY WM IOCHeIHAN OKA3aJCH O0YeHb He3HATHA-
TenbHbM (Menee 1 m®/cymku), To nHOrAA NeNaeTcH MCKIIOYeHMe M HCLLITAHHE
CJeJYIONero MATepBaga MPONSBOJAUTCA 0e3 YCTAHOBKE IEMEHTHOIO MOCTA Haj
THepBEIM HMHTepBaJoM ucnnTannsd. Eeam komomHa okasmBaercs cmymenmoi
He 710 3a005 CKBa/KMHBI, TO HIKHIOW YacTh Pa3pesa MCIBITHEBAIOT OTKPHBITEIM
CTBOJIOM.

[lepej menpTanmeM CKBAKUHB, a B CIy9ae HAJMINA KOJOHHE! 110 BCEMY
CTBONY, mepej ee lepdopanmeil Win TopuegMpoBaHUEM, OGBIYHO CKBa;KIHY
NpopalaTHBAOT U NPOMBIBAIOT O YMCTOH BOJEL, a 3aTeM Yy:Ke OPHCTYIAIOT
K BCKPBITHIO OYepe[HOTO HHTepBala OMPOoOOBaHMA.

BosOymenne miacra 1mocie ero BCKPHTHA B OGHYHOIM HpaKkTAKe HeTe-
PasBel0UHEIX paboT MPOU3BOAUTCA ¢ MOMOIIBIO TAPTAHMA N ceabuposanud,
a TocJe NOJTyYeHns OPUTOKA OCYMIECTBJAACTCA Bech KOMIUIEKC MCCJeI0BaHWil
1 HalIio/enwil, NMpeIycMATPHBAIONWIT BO3MOKHO Gojee MOIHOE OCBEIIEHME
TePMOJIMHAMHYECKEX H (PUINKO-XUMHUECKHX YCIOBHIl MCHHTYEMOTO 00beKTa.
B cayuae moayuenna HesmaumTesBHOrO MPHTOKA NPH MCOHTANHN HHTepBaJa,
IPeJICTABICHHOr0 MOPOfaMu KaplOHATHOTO COCTaBa, MOCIeHNE TOLBePra0TCHA
KHCJHOTHOII o6paboTke, a 3aTeM mneckocTpyiinoii mepdopamum, cogeramme
KOTOPHIX OOBIYHO JAeT XO0pOIOWe Ppe3yiabTaTH.

[lpu noxydenmn K0CTATOYHO MHTEHCHBHOTO MPHTOKA RUIKOCTH CKBAKHHY
IPOKAYMBAIOT JI0 YCTAHOBJIGHUA IOCTOAHCTBA XHMHYECKOr0 COCTABA ILIACTO-
BBIX BOj, OOBIYHO JOCTHraeMOro IyTeM M3BIedeHHA BOAH B KoJHYecTBe 2—4
00beMOB CTBOJIA CKBa/KUHE. 1IpON3BONNTENPHOCTE HAHHOrO OOBEKTA MCILITA-
HUA ONpefeAeTCA MeTO/(0OM BOCCTAHOBIEHHSA JMHAMHYECKOTO YPOBHA B Tede-
ane mepsux 30—40 mun moc;e OTKAUKI, ¢ HOCTEAYIONMM PacYeTOM KOMIMUe-
CTBA NOCTYNMBIICH B CKBa/KUHY BOJM NPH JaHHOM MOHMW/KeHWH YDOBHA,
a IpH NepejuBKe WIK QOHTAHHPOBAHAN — oObeMHEIM Meronom. Habmonenme
3a BOCCTAHOBJEHHEM /HHAMHYECKOTO YPOBHA {0 WOJOKeHNA, GIH3KOTLO
K_CTaTHIeCKOMY, MOKeT HPOHMCXOAUTH OT  HECKOJBKHX CYTOR g0 20—
25 nHeii.

B nocmegmme rogu Bmecrto maGMIOfeHMIl 3a BOCCTAHOBJEHHEM CTATHYe-
CROTO YPOBHA NPHMeHAETCA MeTO[MKA 3aMepa ILIACTOBOrO JABJICHUS U TeM-
IepaTypsl IpPH IOMOMM TIIYOHHHBIX MAHOMETPOB, CHAGKEHHHX MaKCHMAJIb-
HEIMA TepMOMeTpaMM.
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Jlas ompefielleHmA NNACTOBHIX JIABJEHHA I TeMIEPATYPEHL onpo0yemMoro
TOPUBONTA NPHMEHANTCA TIyONHEbE MAHOMETPEL PA3JIMIHEIX CHCTEM, pabodas
XapaKTepUCTHKA KOTOPHX paccMaTpHBaeTcA B Ijabe XII. Cnenyer
OTMETHTB, UTO TOYHOCTH OIPejeJeHNs faBleHns 3aJeKU Ha OCHOBE THIpOTreo-
JOrHYeCKAX pacdeToB (IO BOCCTAHOBIEHMIO CTATH9ECKOTO ypoBusa) Goiee
BHICOKAS, 9eM 10 JIAHHEIM HEIOCPe/ICTBEeHHEIX 3aMepoB MaHOMeTpaMu. ITpm mo-
CTATOYHO TOYHO YCTAHOBIGHHBIX CTATHYECKAX YPOBHAX M YHEJBHBIX Becax
BOJH B TIbe30METPHYCCKUX CKBA/KHHAX MOKHO OTPeleluTh JaBJeHue 3allesi
¢ toumocThio mo 0,1 am, dero Hemb3A elle AOOMTHCA HPH CYMECTBYIOIIX
KOHCTPYKIUAX TIyOMHHBIX MaHOMETPOB.

TemmepaTypHble 3aMepsl, TOMHAMO MAaKCHMATbHHIX TEPMOMETPOB, HpOH3-
BOJATCS METOJIOM TePMOKAPOTasKa, JAIOMero MPe/CTaBIeHNe 0 TeMIepaTypPHOM
pesiIMe TT0 BCeMY CTBONY CKBAKHHHI, OCTYHHOMY JJIA CIYCKA anmapaTypEL.
OnHako HaXWIHe TePMOKAPOTAKHOM JHarpaMMbl He HCKII0TaeT He0OX 0JIIMOCTH
IIPON3BOJCTBA 3aMEPOB TEMIIEPATYPH! ¢ HOMOMBIO MAKCHMAIBHELX TepMOMETPOB,
KOTOpHe JOKHEL ABATHCA KOHTPOJEM TePMOKAapPOTAKHBIX neeJaeoBanmil,
MOCKOJBKY TOCHE/ HIe B CHIIY Pas3INIHEIX TeXHAIeCKIX yeaoBuil MOI'YT flaBaTh
3HAYATeIbHHE OTKIOHEHHs OT MCTHHHOTO 3HAYEHMS TIACTOBHIX TeMIepaTyp.
IIpy HeyCTAHOBHBIIEMCS TEIIIOBOM Pe/RHME TOJOKeHNe TOYeK 3aMepon TeMie-
paTyp OTHOCHTEIBHO TIYOUHH HPOM3BEJIEHHLIX 3aMepon OymeT pacmoiaraThciA
Ha rpaduxe He Y3KOil NOJOCON, a HOCATH HECKOIBKO pasbpocaHHBIl Xapak-
tep. [losToMy mocTpOeHHE TAKAX KPHBHIX 6yner ABIATHCA KOHTPOIEM HOCTO-
BepHOCTH TPON3BE[eHAX 3aMEPOB TeMUEPATyp N0 paspesy CRBAIHEL.

BechbMa CYMeCTBEHHHIM (aKTOPOM, MCHOAb3YeMbIM IIPH OIpeje/leHIu
HepCIeKTHE He(Tera3oHOCHOCTH BOJOHOCHKIX KOMILIEKCOB SIBJIACTCH JlABIIEHIIe
HachmeHnA (yOPYrocTb) PACTBOPEHHEIX TIa30B, KOTOpOe B HACTOAMIEe BpEMII
CIIY/KUT E[IMHCTBEHHBIM HAJe/KHBIM IOKasaTejeM HPHCYTCTBIA 100IN30CTH
sajeskeil rasa m B MeHbmeil crenenu Hedrn. OcHOBHOe 3HAaUYeHHe IMeeT OTHO-
MeHMe BeJMYNHG JABAeHUA HACHIIEHHs PACTBOPEHHHIX Ta30B K BelWdilHe
THPOCTATHUECKOTO JIABJIEHMA B BOJOHOCHOM KOMILIEKCe (pr : ps). Ilpu oTHO-
menuAx, ONUBKUX K 1, Ha ygacTEe onpobyeMoro mracTa MORHO IPeAnonaraTh
NpUCYTCTBHE Ta30BOIl 3ajleski. OpEako B cJaydYae BSHAYATENBHOU HeJIO-
HACHIIeHHOCTH ILIACTOBHIX BOJ PAcTBOPEHHEIMH TasaMi  emle HeIbas
yTBep#KAATh 00 OTCYTCTBUN MOGIH3OCTH IasoBHIX 3alie;ieil, Tak KaK B HEKOTO-
PEIX paiioHaX 3HAYUTEIHHO HeJOHACHIIEHHEIe Ta30M IITACTOBEe BOJLL pacmoaa-
raloTeA PAZOM ¢ KPYIHBIMII TA30BRIME 3aJe;KaMIl, IPEMEpOM YeMy MOZReT CJIy-
sUTH MecTopossjenne ['asmm.

o upegcrasiemuam A. A. Kapresa (1963), B. A. Hopuenmreiina [1963]
1 PYIUX HCCJefoBaTeNel IPH HeTOHACKHIIEHHOCTI BOJ rasoM (pr < ps) Bask-
HOe MONCKOBOE 3HAUCHTe NPHoGpeTaeT POCT AABICHIA HACHIIEHUA PacTBOPeH-
HEIX raZ0B B HAIPABIEHHH JIOBYMeK. Takasd 8aKOHOMEPHOCTH YKashiBaeT Ha
HaJume B TAHHHX JOBYIIKAX Ia30BBIX 3ajlerKeil. Kak kocBemHENi IOoKasaTeilb
BHICOKYIO Ta30HACHIIEHHOCTD IIACTOBHIX BOJ (ocoGenHo TIPH HAJHUYHN TAZKETHIX
YIAEBOMOPOIOB) MOKHO HCIIOIB30BAT M [IIIA OPOTHO3HON OMeHKH IPHCYTCTBHA
HeTAHBIX 3alesKel. Peagrmuit geduItaT YHPYTOCTH PACTBOPEHHEIX T'a30B B ofmemM
cayyae cjefyeT paccMaTpuBaTh Kak HeOJaTONPHUATHEI TPU3HAK BOBMOMKHOTO
CYILeCTBOBAHHA HOGIMB0CTH KAK Ta30BHX, TaK W He(PTAHHIX 3aJesxei. Merto-
JMKa OTpeJlelleHnA JaBeniA HACKIeHns rasa nopo6HO paceMoTpena B pabo-
rax M. K. Bepuanmnosa [1962], A. A. Kapuesa (1963), B. H. Kopnen-
mreitga [1963] u np.

Or6op mpo6 BOABL M PACTBOPEHHOTO raza MOjKeT MPOM3BOMUTHLCH PAIHI-
HBIMH crocobamu. Ha mepBHX 3Tamax pasBUTHA HeTAHON THAPOTEOIOTIH
0T60p TPO0 OGBIYHO MPOU3BOJMICH MYTEM MOABEMA 13 npusaboitnoil 30HHI MIa-
¢TOBOIl BOAEL ¢ TOMOIIHIO FKEJOHKH 1 HOCTEYIOMero H3BJIEUCHNA U3 Hee pac-
TBOPEHHHIX TA30B BAKYYMHOIl Oy THIILIO (6yreis CaBuenko). B cayuae mepenusa
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Win GOHTAHHPOBAHMA CKBA/KHHBL TPOGH MOTYT GHITI 0TOOpaHsl  Hemocpe-
CTBEHHO HA YCThe CKBAJKHHEL.

3a IoCIegHAEe IBA-TPH [ECATHIIETHS IMAPOKOe OPH3HAHME IMOJYIMIH M-
TO/{ 0T6OPa WPOG ¢ TMOMOLLLIO rIyOMHHEIX OPo600THOPHAKOB PasINYHEIX CHCTEM
(LLI-03, II1-3M, Temeckommaeckmit npoboor6opunk cucremut E. B. Cumonosa,
upoGoorGopumk cucremsl B. E. Toposua, upoboorSopauku [IPN3-1 u IIPH3-11
koncrpyriun b, A. Porosa m WM. K. 3epuannmosa u np.). Mcnoansosanue
HEePednuCIeHHBX TP0o600TOOPHIKOB I03BOJIAeT HOAYYNTh IIYOHHHAEIE ITPOGH
BOABL W DAcTBOPEHHOI0 Taza ¢ TeMH CBOHMCTBAMH, KOTODHIMH OHH 0G7Iamajm
B IIACTOBRIX ycaoBuax. Merojmka mpomssoficTBa 0TGOpa rayGHHEEX npoo
PACTBOPEHIOTO rasa H IOCTeIYIONIEro ero mepeBoja B BAKYYMHYIO OYTHilb
(npu masmoit ra30HACHIIEHHOCTN) W B 00HYHYI0 GYTHUIKY (Ipu BRICOKOIT ra-
30HACKHIMEHHOCTH) paccMaTpusaercss B paGorax M. K. 3depuanunoBa [1962],
B. II. CaBuenko [1941], A. A. Uepenenunkosa [1951 ] i IPYTHX HCCIe0BATeeil.
IIpoGsr mracroBrx KUIKOCTE PEROMEHIyercs oTOnpaTh TOMABKO IPH MOMOIIH
Ty GHHABIX PoGOOTGOPHIKOB, TAK KAK TOJABKO B HTOM crydae ofecneanBsaeTcs
BBICOKO® UX KAaYecTBO.

Rasmyio npoGy Boasr mwiru raza CIEIyeT CHADKATH MOMPOOHBIM OIICaAHIeM
ycaoBuii 0T60pa, MeToJa ee WABICUCHUSA, AATH 1 Qavming Jgnma, mpomsso-
AuBmero ordop mpoGe. Ecam mo mmrepecyomeii mac PasBeTOTHON ILIOIAIT
CYIECTBYOT JOCTATOYHOE KOMAHILCTBO 0TOGPAHHBIX P0G, TO MPH OMPOGOBammm
HOBOMl CKBajKHHEI MOKHO OTPaHNTHTHCS 0TOOPOM OJHOI mpoOB BOIH (rasa),
TaK RaK J0CTOBEPHOCTDH aHAIN3A NPOKOHTPOIUPYETCS IyTeM ¢pPAaBHEHIHA ¢ aHA-
JHSAMH 10 APYTHM CKBAKUHAM DPasBeAnBaeMoii crpykryps. IIpn orcyrernum
TAROBEIX HEOOXOJMMO NPOM3BECTH OTGOP He Memee 2—3 npol, uroGBl Usbe-
JKATD CIY9aifHOCTH M NMeTh YBEPEHHOCTh B I0CTOBEPHOCTH NOJTY9IeHHBIX TH/PO-
M Ta30XHMUYECKUX aHHEIX.

OnpoGoBanme OHOPHEIX CKBAMKUI JOJIKHO OPOUBBOITHTECHE B CTPOTOM
COOTBETCTBHM ¢ MHCTPYRIMEIl IO IPOBOJKE OMOPHEIX CKBARUH I KaMepaJb-
Hoit o0paGoTke MaTepmaioB OmOPHOTO Oypemus, cocrasienmoii BEIUTPU
(1958).

Meronuka orGopa mpo6 ma MEKPOOHOMOTHYECKHH aHANHA paceMaTpn-
Baercs B paGorax T. JI. I'mmsGypr-Kaparmuesoit (1926), M. C. T'ypesuua
(1956), E. H. ITyrosoit (1956), JI. E. Kpamapenro (1956), I'. A. Morunesckoro
(1953), 9. A. Peiindeaspa (1953) nu APYTHX HCCIemoBaTeleit.

§ 4. 'mpporeonorkyeckue uecnenoBaHus
W HaONAEHHA NPH NPoOXoaKe HedTAHLIX WaxXT

IpakTHka 0CymMECTBIEHHA IHIPOreoIOrHIecK X uceaegoBannii @ Hadaro-
feHmii Ha HeTAHEIX MaxPax YXTHHCKOro paiiona Tumano-Ilewoperoit reo-
AOT'TICKOM TPOBHHIMN TOKA3HIBACT, YTO B IPOTECCE MPOXOAKM TAXT 11 CI05K-
HOW CHCTEMBI FOPHBOHTATBHHIX IIOA3eMHBIX IOpPHBIX BHIPaBOTOR HE0OXOommMo
BECTH HeNpPepBIBHEIE I'HPOTeOJIOTHYCCKHIe HAGIIOMeHMI,

HIpy npoxoskaeHnn BepTHKATILHEIX TOPHBIX BBIPa00TOK (paboume m BeHTH-
TANUOHHBIe CTBONBI M My(QTH) B 3aJady FHAPOTeOIOra BXOIUT HaOm0eH1e
3a MPUTOKAMH BOJBL U3 BCEX BCTPEYEHHBIX BOJOHOCHBIX TOPH30HTOB M M3MEHE-
HueM ux seburta Bo Bpemenn. OIHOBPEMEHHO IPOH3BOIATCH 3aMepH TeMmepa-
TYPH IIACTOBHIX BOJ| M IePHOJHIECKH OTOGHPAIOTCSA HPOGH BOMEL JIA XUMITHe-
CKOTO W Ta30BOTr0 aHajmsa.

IIpm mpoxosre ropH3OHTANBHEIX BHPAGOTOK TpeGoBamms K OCYIIecTBJIEe-
HIIO THAPOTe0MOr HIeCKIX NCeaef0BaHMil i Habmonenmii nossmarorcs. 1o nan-
HEIM OypeHus Ha3eMHBIX CKBayKIHH M I'0PH30HTATBHEIX OLEPE;KAIONMUX CKBAKIH
THIPOT€0JIOr YTOUHsAET OOCTAHOBKY TIHIPOTEONOTHUECKOT0 Pe;KAMA B YACTH
mjiacra, rje NPOXO[ATCA TOPHEE BHPAGOTKIL.
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B npomecce TpoBejeHus IOPHOMPOXOHUECKHX PadoT BEIACHAIOTCA yCI0-
BUf 3aJeraHua GIMRARIINX BOJOHOCHEIX TOPH30HTOB, HX MOIIHOCTE, CTEHEHD
BOJ00GIIBHOCTH, BEPOATHAS BOJ00T/AYa IIacTa MPU €ro BCTpede ¢ FOPHEIMH
BHPAGOTKAMHE, CHCTeMa TPEeNIMHOBATOCTH ¥ BO3MOKHOCTDL KATACTPODIICCKUX
NpOPHBOB (OJIBIINX Mace IMOJ3EMHEIX BOJI.

IIo Mepe MPOXOAKHN TOPHHX BHPAGOTOR BeJETCS HEMpPepLBHOe HabIoe-
HEe 3a MOCTYILIOHHEM ILTACTOBHIX BOJ B BHPA0OTKE U IIBMEHEHMEM MX XMMde-
ckoro cocraBa Bo Bpemenu. [locrenmee ofrerdaer ycTaHOBIEHIE UCTOTHHROB
HOCTYILIEHHA B TOPHBIe BHIPAOOTKE IMOJ3EMHBIX BOJ M YTOTHAET BOZMOYKHOCTD
THIPABINIECKOIl CBABH MEKAY COCeHMMH BOTOHOCHBIMHE IODH3OHTAMH.

Kax moxassiBaeT HPaKTHKA THAPOTEOJIOTHICCKHX HAOMIOMEHM HA MAXTaX
flperckoro He@TAHONO MECTOPOKACHIA ¥ XTHHCKOTO pailoHa, OCHOBHBIM HCTOU-
HUKOM MOCTYIUTeHUs IO3eMHLIX BOJl ABIAIOTCA He BOJKI, 3aKIIOUCHHEe B II0PO-
BOM IIPOCTPAHCTBE IUIACTA, 4 Te OTPOMHEIE CKOILICHHA MOJ3eMHBIX BOJ, KOTO-
pHe cocpeloTOYeHBl B CJIOKHOI CHCTEME TeKTOHMIECKHX TpeiuH. Tocaenane
IPYOOAPYIOTCS B HECKOABKO CHCTEM TPEIIUH, HMEION(IX BIOIHE OIPe/eleHHy 0
OPHeHTHPOBRY B HPOCTPAHCTBE. 3HAYATENbHAs YACTh TPOIMMH OTKPHTA M CO-
JepsKAT KPYIHBIE 3amachl HOJ3eMHEIX BOJ.

Crenmpura paGoT B MOJ3EMHBIX YCJOBUAX Hajaraer Ha MapRmeiinepa,
reoora W THAPOreoTora OOM8aHHOCTb BECTH TIATEIbHYIO MHCTPYMEHTATb-
HYI0 IPUBASKY TOJO/KEHNA TeKTOHMICKHX TPEIliH, 0C00eHI0 BO/0OTIAIONIIX,
¢ 3aMepaMm OCHOBHBIX DJIEMEHTOB HMX Bajerauis. Ilpn srom ¢QurcmpyoTcsa
crepyonue mpossienua: 1) jeramm MOPPOIOrHE PA3qOMOB H HX Xaparrep;
2) MOImHOCTH M XAPAKTED 30HEL OKOJOTPEIUHHOTrO mpobienms; 3) MaTepHal,
BHIIOJ HA O TPeIIIHEL; 4) HaJndne TPU3HAROB, CBUALTONBCTBYIOMIX O IPOTI-
JT0ft MUTPAI{HI TI0 TPEMIHAM BOJB, He(TH ¥ rasa; 5) HAXNINE I XapaKTep BOJO-,
HedTe- W razoNpOABIEHHIl O TPEMUHAM B MOMEHT HX o0cae0BaAHMA 1 UX H3-
MEHEHHsA BO BPEMEHH (IO JaHHBIM I0BTOPHBIX oGcie[o BAHMIL).

OcHOBHOII TORYMeHTAIHEll BRABICHHEX B IPOIecce TOJA36MHOr0 KapTHpo-
| BAHNIA TERTOHMUECKAX TPONIUH CJIY/KUT MapKIIejepCKUil IIaH Kaiyloro ro-
pmsonTa medremaxtsl Macmrata 1 : 1000 wmrm 1 : 500, ma KoTOpHIil HanoCATCA
BCe cHCTeMB TexkroHmueckux Tpemud. Oco0BM 3HAKOM CIeXyeT BEIIEIATH
CHCTEMEl TPEIH, 33aPeKOMeH0BABMHEX cedsi Kak BBICOKOBO000HIBHBIE TPe-
IMHBL.

Bonee mojpofHOe pACCMOTpPEHHe MePONPHATHA MO  OCYIIECTBISHHIO
FHPOre0IOTHIeCKIX HCCIS0BAHMI I HAOMIOIeHHil IPH MPOXOAKE I DKCIIyaTa~
I TOA3eMHBIX TOPHHEIX BHIPAOOTOK HPHBOMHTCA B pagorax I'. B. Boromo-
tosa m A. M. Cmrmma-Bexuypura (1955), A. fI. Kpemca [1955, 1964] m gp.

§ 5. Mwpporeonorsyeckie HCCnenoBaHKA
W HabniopeHua B NPONEcCe IKCMIyaTauHu
Hed)TAHLIX W ra3oBbLIX MECTOPOXNEHHH

Ocofyi0 CI0MRHOCTH M MHOrooGpasme THPOTEOJOTHIECKNE MCCIefoBa-
HES ¥ HAOMIOMeHMsA IPHOOPETA0T BO BPeMs IOArOTOBKH M BBOJA B dKCIIyaTa-
MU0 HepTAHKX H rasoBHX gagnesiseit. OcHOoBHOIL Bajaveil THAPOre0IOrnIecKux
neee0BaEMii HTOro MepexoxHoro Ieprorna ABIAeTCH 0Bo0meHne BCEX HMelo-
MUXCA THIPOTEOTOTHYCCKIX JAHHHX ¢ IEAbI0 YTOYHEHHA METO/HKI nanbo-
JIee PAIMOHATBHOI Pa3paboTHI 3ATIeKM.

Heonerumoe 3iadenne OpU PEIIEHAN dTOr0 BOIPOCA npuoOpPeTanT ruEpo-
TEONOrUIeCKIe CBEIOHNs, JAIONIE MpEfCTABIEHHe O IPOCTPAHCTBEHHOM BHI-
Jlep/KaHHOCTH BOIOHANOPHOIL CHCTeMBbI, OKOHTYPUBAIOIEH HePTAHYIO (ra3oByIo)
3JI6/Kb; YIAJIEHHOCTH B3alleRH OT ofmacreil NUTAHHA W DPA3TrPy3KH BOJOHOC-
HOTO KOMILIEKCA IVII TOPH3OHTA M BO3MOKHOCTH CYIIECTBOBAHMI cBoOOIHO
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HIH 3aTPYAHEHHOH THAPABIHYECKON CBABA ¢ ATHMU 00acTAMA; CTeleHm
UPOHHIAEMOCTH 3aKOHTYPHOHl YacTH IJIACTA, ONpeAeTAomeil BO3MOKHOCTE
TPOABICHHA BOJOHAOPHOIO PEKAMA; BO3MOIKHOCTHU CYMECTBOBAHMA HMIM BO3-
HUKHOBEHNA IHAPABIHYECKOH CBASH ¢ GNIKAMIIEMI IO Pas3pesy COCeTHMME
BO/IOHOCHBIME TOPH30HTaMH M PAJA APYTHX BOIPOCOB, HO3BOIAOMAX HAMETHTE
MEepPONpPUATUA 1O BHpafoTke HamGoiee PALHOHATBHOTO PEIKHAMA dKCITyaTa-
WAH BCEr0 MECTOPOZKHNS (3aI€KM) MM TOJNBKO OTJENBHEX ro yYacTKOB.

B mpeperax paspesa, cogepsamero medranyio mm ra30ByI0, 3a/e5Kb, IPH-
CYTCTBYeT (O0JbUIOE KONMICCTBO BOJOHOCHHIX T'OPHIOHTOB, KOTODHE Kiaccu-
GUOUPYIOTCSA MO YCAOBHAM MX IPOCTPAHCTBEHHOTO MECTOIIONOMKOHIMS OTHOCH-
TeIbHO 3aie;ku (eM, raaBy 1X, Tom 1).

B npomecce paspaGorkm samesu medru (rasa) sakoHTypHSE BofE TOXY-
HaloT J0NONHATeTbHEE BO3MOKHOCTH CBOETO IIEPeMEIIeHHs 10 INIACTY B CTO-
POHY He(TAHOH B3aleskHM, AKTHBHOCTD KOTOPOTO B 3HAYATENLHOH CcTemeHn
KOHTPOJIMPYETCA CTEHeHbIO MPOHHLNAEMOCTH ITACTA KAaK B IpeleiaX 3ajeisi,
TaK 1 HA 3HATHTENBHOM yflalleHui orT mocaepmeir. O cremennm cBoGoas mepe-
MEIIEHIA 3aKOHTYPHEIX BOJ B CTOPOHY 3aJeKH MOKHO CY/AUTH TI0 Pe3yIbTaTaMm
ONBITHOH DKCILIyaTallWH, B TpoIecce KOTOPOH BeAyTcs HAaOTIONCHHA 3a maje-
HUEM IIACTOBOrO JABIGHHA HA PA3MHYHBIX YIACTKAX BANEKH W 3a ee Ipepe-
JIAMHA TI0 Mepe H3BJIeYeHnsA HeTH, ¢ 00A3aTeIbHEIM YIETOM PasMepoB 3aIesKiL.

Ilpn BEIGOpe peskuMa skcmIyaramun He(TAHOH BaXe:Kn npuUXOAHTCS
CHHTATHCS CO 3HATCHHAMM [ABICHHA HACHIEHHs DACTBOPEHHHIX B He(TH ra-
30B. Ecam mociexmee 6au3ako K 3HAYEHMI0 ILTIACTOBOIO TaBIeHIA, TO JlAHHAH
Bale:b J0JKHA paspabaThiBaThCA NPH OTPaHHICHHOM orbope medTH, mO-
CTOAAHHO KOHTPOJMPYEMOM OTHOWICHHEM p.,/pg.

OcoGoe BHuMaHme B cBOuUX HCCIeIOBAHMAX THAPOTeOJIOT JOJKeH yiie-
AATH THADOXUMHUYECKOH KOPPeTANMHM BOZOHOCHHX TOPHBOHTOB. (OCHOBHEIM
YCAOBHEM IPHU 9TOM ABIAETCHA YCTAHOBJICHHE THADOXHMIYECKON BOHAIBHOCTH
BCEro msydaemoro paspesa u BHABIeHHe Han0oJee XapaKTePHHIX [HATA30HOB
H3MEHCHIS Pa3/IMIHELX KOMIOHEHTOB, CBONCTBOHHEIX B OTHENBHOCTH KasK{OMY
ropuzontry. Hoppemmpyiomee smavemme Moryr mmers kaw o0Iaa MuUHepaIH-
S4IlIL, TaRr 1 copeps;kanne nioGoro mona. HauGonee wacro xoppenamus mpo-
BOAUTCA 10 OOmell MHHEepATH3aLuH, CyTb(aT-HOHY m Pa3JIMYHEIM MHKPO-
KOMIIOHEHTaM.

IIpn mamGomee mpPOCTOM AHTHKIMHAILHOM CTPOCHHN JIOBYHNIKH pacipe-
flelleHie B Hell BOJABI, He()TH M rasa IPOUCXOIHT COTNIACHO rpaBATALNOHHOMY
axropy. Boxee derkmit u3 Hux — ras — sagmMaer CBOJIOBYIO 9aCTh CTPYKTY PHI,
HIDKe pacmosaraercs medrs, a eme HUKe — ILIACTOBHIE 3AKOHTYDHHE BOIHI.
HaGmonaembie B HEKOTODEIX cIyd9asx OTKIOHEHNS OT TAKON 3aROHOME PHO-
CTH HaxomAT cebe 00bACHEHHE B HEOTHOPOMHOCTH JIHTOJTOTHICCKOTO0 COCTABA
[racra B IpefieflaX CTPYKTYPH H H30HpaTeqbHON CHOCOGHOCTH BalIOIHeHIS
CBOZIOBOIL YacTH CTPYKTypH Herbio. Hedrs CTPEMHUTCA 3aHATL Gojee HpOHI-
HAEMBIe yHIaCTRI IIACTA-KOIEKTOPA, a INIOXONPOHNTIAEMBIe YIACTRE 0CTAIOTCS
HACEIICHHLIME IIACTOBHMH BOJAMHE, 3aI0JHUBIINMHI JOBYUIKY eme [0 00pa-
30BaHuA HepTAHON WM rasoBoil samemu. B cayuae OTCYTCTBUA ONIYTHMOTO
ABIGREHHA JRUIKOCTH IO INIACTY WOJOKEHHe Iazo-HeTAHOTO, ra30-BOIAHOTO
H BOJIO-HeTAHOTO KOHTAKTA GYET rOPU30HTATHHEIM. ITpn mammuun jBuskeHIA
3aJIeKDb He()TI (rasa) MOKeT CMECTHTBLCHA HA KPBHLIO B CTODPOHY JBHKEHHS II0J-
SEMHOTO LOTOKA M BOJO-He(TAHON KOHTAKT IPHMET B CBAZH ¢ 9TUM HAKIOHHOE
nonoskenne. B nponecce paspaGorkm samemu mabmiomaercs NPOJBIKEHNE 3a-
KOHTYDPHEIX BOJ (ABBIKE 0GBOJHEHNA) IIH IOOMIBEHHBIX BOJ (KOHYCH 00BOJI-
HOHHI).

Hpu skemmyaranmm medrsamoit sameskn ¢ rasosoii mamkoit B yeaoBmax
S4TPYAHCHHOTO BOJOHAIIOPHOIO pe;KHMa MOKeT IPOM3OHTH NpOPHB rasza
K OTKpHTOMY mHTepBany cxBakumsl. IIpegorsparmts mpopsis rasa wim
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npeskAeBpeMeHHOe OOBOJHEHHEe 3AMEKNM MOMHO IyTeM OrpaHmdeHus orfopa
JRIJIKOCTH WIH BPeMeHHO MNOJHOTO IpeKpamenns skciyarannu. Mabemars
Heo0X0MMOCTH TPUMEHEHHA TAKHX KpailHMX Mep MOMOJKeT CHCTeMaTHIecKoe
HAOIIOeHNe 83 TAas30BEIM (AKTODPOM, COJeP/KaHHEM BOIH B M3BJIEKAEMON
He)TH W W3MEHEHHeM ee XHMIYecKOro cocTaBa.

B HeKOTOPHX ciaydasx 0OBOJHEHHe CKBAKHHBI MO;KeT HPOH30iiTH H3-3a
OpOpHEBA BepXHUX (HHIKHHUX) BOJ BCIEJCTBHE HAapPYINEHHs IEMEHTHOTO KOJBIA
B 3aTpy6HOM mpocTpancrse. Merounnk 0OBOJHEHNS TAKOTO XapakTepa MOJKeT
GEITH YCTAHOBIEH AHG0 ¢ MOMOIIBI0 Pe3HCTUBAMETpa, AHG0 MyTeM THIAPOXHAMH-
YecKOM KOPpeANH CMesKHBIX BOJLOHOCHEIX I'OPH30HTOB.

B cmapEO 00BOJHEHHHX CKBAa;KHHAX B IPOIECCe NX HKCIJIyaTAauH MO-
seT HaOMONAThCA HN3MEHEeHWe CTemeHH MHUHepajlu3aluy I[IACTOBHIX BOJ,
gamie BCEro HAUPABIEHHOE B CTOPOHY €e YMeHbIIeHHUs.

Bosee jerajpHEIe THAPOXUMHYECKHe HAGIIONeHUs CJeJyeT HIPOBOAATH
OpY OCYIIECTBICHAN MCKYCCTBEHNHOTO B3aBOJHEHHA IUIACTA, JIA KOTOPOTO
Tame BCEro MCHOJL3VIOTCH IMpecHHEe BOAH M3 OamiKaiillero MOBEPXHOCTHOTO
BOJIOTOKA MM U3 HErMYyOOKOH CKBa;KHHLL. Y YamleHHBIT 0TO0D KOHTPOJILHBIX
opol BOMBL Ha XUMHYeCKUil aHAIN3 (OIpeeNserTcs cofepyRaHue XJI0pa H CO-
mepssanue cyiab(PaToB) HOZBOIAET IPOCHSHTH 32 TEMIIOM H HyTAMH HepeMe-
MeHAA 10 IIACTY 3aKaYWBaeMOil BOJILL M OMEHHTEL 9(eKRTHBHOCTH BTOPHIHOIO
MeToNla IOJIepsKaHHA IIACTOBOTO JIABJIEHIL.

B mpomecce srcmayatanun HeTAHOH (rasoBoil) 3amesKH HEKOTOpPHe
BAKOHTYPHBIE CKBA/KUHBL HCIONB3YIOTCA B KauecTBe HaOMIOJATENBHEIX IHAPO-
Te0JMOTHUeCKUX (PE/KUMHEIX) CKBAJKIHE, B KOTOPHIX HePHOAMIECKH IIPOH3BO-
aaTcAa HaOMIONeHHA 3a IOJNOKeHHeM CTaTHYeCKOTd YPOBHiA, 3aMepATCH
IJIACTOBEE TeMIepaTypsl W 0TOHPAIOTCA NMpoOHl BOJBI M PACTBOPEHHOTO Trasa.

HagaapHelil Tepuoy| sKCITyaTarmnn HeQTAHEX 3aiesReii 00HTHO 0CyIecTs-
nsercsa (OHTAHHEIM CIOCO0OM, B JalbHElileM — ¢ HOMOIIBI0 KOMIIpeccopa,
a IOpH NCTONMEHHHN ILIACTOBOH SHEPrMu H COKPAIeHHH IIPOM3BOAMTEILHOCTH
CKBAKNH — TAyOHHHEEIME Hacocamu. Ha kammoMm m3 9THX HTANOB HEPHOIH-
YeCKH OCYINECTBIAETCS MCCAeJ0BAHNE CKBayKIMH, B IIPOIecce KOTOPOTO yTO4-
HfeTCA TPOJYKTHBHOCTH CKBA/KUHEL, CTeHEeHbL ee 00BOJHEHHOCTH, M3MEHEHHe
BO BpPEMeHH BeINYHHE razoBoro (axTopa IpH PasIHIHEIX DeRHMax paboTH
CKBa;KHHBI M [pyrue HaOIIOeHIs.

Muorouncaenasle W pasmooGpaszHble 3ajiaud, BOBHHKAKIIEE B Ipomecce
SKCINIyATAIINH He(QTAHBIX MJIH T[A30BEIX MeCTOPOKIEHMIl, CBHIETEIBLCTBYIOT
0 HeoOXO0IUMOCTH THIATEIHHOTO IPOM3BOACTBA I'HAPOre0JOTHIeCKHX HCCIeN0-
BaHmil ¥ HaGMOIEHHIl, B 3HAUNTEJILHON Mepe ofecmednmBAaiOMUX BHIOOD HaH-
Goaee paNMOHANBHON paspaboTKH JUIA Ka;KAOTO NPOMBICAA M HANOOIBIIYIO
NIPOJIOJKATEIBHOCTD er0 CPOKA HKCINIYaTaI(Au.

Xapakrep HAOMIOMEHUH MOCTe OKOHIAHUA HKCINIYATAHA MECTODOKIeHIA
B OCHOBHOM COXPAHSETCs TAKHM ke, KAk M B 3AKOHTYPHBIX CKBAjKMHAX Jeii-
CTBYIOIIUX MECTODOKICHNIT, ¢ IepHOJUIecKIMH HaOTIOIeHMAME 33 IIOJ07Ke-
HHEM CTATHYECKOTO VDOBHHA, 3aMepaMu ILUIACTOBOII TeMmepaTypsl, oTGopoM
opo6 BOAEL M ¢BOOOJHOTO W PAcTBOPEHHOTO rasoB.

B. TMAPOrE0/IOrMYECKHE MCCNENOBAHHA
ONA YCTAHOBAEHMA YCJIOBHA CGPOCA
NPOMBILUJIEHHBIX CTOYHbIX BOL

B rNYBOKUE BONOHOCHBIE TOPU3CHTDI

I'maporeosormdeckue Mccae0BAHMA A YCTAaHOBIEHHA ycjaoBmil cOpoca
IPOMHILTIEHHHX CTOYHBIX BOJ B TIyGOKHe MOJ3eMHEIe TOJIMM, BHOOD M OIeHKA
OIArOOPHATHBIX [JIA 9TOH AN CTPYKTYP, MeTOJuKa IOMCKOBO-Pa3BeN0YHBIX
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pabor i 060OCHOBAHMA TOA3EMHOr0 cOpPOCAa TPOMCTOKOB, pPEeKROMEHIAIIHI
1 HaOXI0(eHAsA 34 DKCINyaTamuedl yCTaHOBOK MO cOpOCY HPOMCTOKOB — Bee
9TO0 BMECTEe B3ATOE IPEJICTABISAET HOBOE HANPABICHNE B I'HAPOTe0JOTHYECKIX
HCCJAEIOBAHMAX, KOTOpPOe eme He paspaboTaHo H IO CYMIecTBY HAXOIHTCH
B CTQINH Paspelrenus.

§ 1. O6wue csepeHusn

IIpoGiema oxpaHsr pex W BOZOEMOB, a TaKske IPECHHX, GATbHEOIOTTIE-
CKHX ¥ HNPOMBIITEHHBX HO/3eMHBIX BOJ OT 3arpAsHeHHs U pasyGoKHBAHHA
HMeeT IepBOCTENeHHOe 3HAUeHNE.

Mnorme oTpacam HapogHOro X03siicTBa (xmmugeckasn, wnedregobriBa-
wmas, HegrenepepabaTeBaomas, MeTAILIYPTUIeCKas M Jp.) MMEIOT B BHJe
TEXHOJOTHYECKUX OTXOJ0B BpPeJHbIC NPOMBIILICHHbe CTOKU. maBHoit mpman-
HOMl 3arpA3HEHNsA I 3aPaskeHus HPECHHX MOJI3EMHEIX BOJ SBIACTCH HeOIy-
CTUMBI ¢OpOC BpEJHHX HPOMBIILICHHKX CTOKOB B BOJOEMBI I BOJOTOKH,
THAPABINYECKH CBA3AHHBE B 30HE aKTHBHOTO BOZO0OOMEHA ¢ OCHOBHEIMH BOJO-
HOCHBIMHI TOpu3oHTaMu. B pesynbraTe sarpssHeHns OpoMBINIICHHHME CTOKAMM
B BOJIOEMBI, BOJOTOKH M IOJ3eMHBIe BOJB IPOHUKAIOT TAKHE COSJMHEHNs, KAK
(peHOMB M MX XTOPUPOH3BOJHEIE, OPraHAYECKME KHCIOTH, HEKOTOPHE a30T-
cojepsamue coefuaenus. B wacTHocTH, sarpAsHeHme MOI3eMHHX Boj mpo-
MBIIVICHHBIMI CTOKAMH HPEeANPUATHI XMMHYCCKOH IPOMBIILICHHOCTH Xapak-
TepU3yerca B psajge ciayvaes Ooabmoll OHOXHMUYECKOH YCTOHYMBOCTHI0 B
ANOBUTOCTHIO (3ABOJBL CHHTETHIECKOTO KAYYyKa, aHWIMHOKPACOUHON M CYIb-
(aTIeNII0I03H0 TPONyKIHN).

Ro:amgecTBo npoMBIILIeHHEX CTOKOB HA MHOTHX MPeIUpPUATHAX LIPH CY-
HeCTBYIOMe TeXHOJIOTHH IPOU3BOICTBA OCTUIAET COTEH H THICAT M3/cymri.
Tax, manpumep, s mepepaGorku 1 m crrpoit medrm Tpebyercs g0 75 43 BoH,
Juist npoussojcrsa 1 m Buckosuoro meaxa — 1200 3 Bogsr m . 1.

Jas ynazenms DpOMBIILIEHHBIX CTOYHHIX BOJ, 3arpA3HAINAX MOBEpX-
HOCTHBIE W TO/3eMHBIC BOJI, IPHMEHAIOTCHA CICMYHONIHe METOJH.

1. Beefienne 3aMKHYTOM CXeMBI IIPOH3BOJICTBEHHO-TEXHITIECKOTO BOJOCHA (-
REHHA TPeIpuATHs.

2. Ilpuvenenne TexmoIOrmM, MO3BOMAOMEIl CBECTH K MEHEMYMY KO-
9eCTBO NPOMBIILICHHBIX CTOKOB (BIUIOTH [I0 HOJHOTO YCTPAHEHHH), OUHIIATH
HX HIM 00e3BPesKUBATE.

3. Copoc MPOMEINLTEHHEIX CTOKOB B MODe, /LA Yero MHOTTA MOKeT IOoTpe-
GoBaThCs MPOBEJCHMe KAHAIOB WIH TPYGOIPOBONOB IIMHOMN B MECATKHE H COTHI
KHJIOMETPOB.

4. OrBoji MPOMHIILIEHHBIX CTOKOB B MCIIAPUTeAbHEE (acCeilHE. DTo Mepo-
IPHATHEe MOjKeT OHITh OCYIIECTBAEHO TOJBKO B YCHOBHAX 3aCyIULINBHIX paiio-
HOB IIPH GOJIBIIOH MCHApAGMOCTH I MAJIOM KOJTHYECTBE aTMOCHEPHEIX 0CAIKOB.

9. YcrpoiicrBo HakomuTendell H ¢GpPOC IPOMBINLTEHHHIX CTOKOB B PEKIH
B nepuoy maBojka. B nammom ciydae sarpssHenme mOBepXHOCTHBIX BOJ IIOJI-
HOCTBIO HE YCTPAHAETCH, HO B psjie CIyd4aeB YAAeTCA CHUZATH 10 AOHYCTH-
MOT0 MHHUMYMa COJep:KaHHe B PEYHOH Boje COJNEH WIM BpeJHHIX BEHIECTB,
BHOCHMBIX IIDOMEINLICHHEIME CTOKAMH.

6. COpoc mpoMHIIIEHHEX CTOKOB B rayGoKHe, HAJe/KHO M30JHpPOBAHHEE
BOJOHOCHBIE TOPH30HTHI.

Hocnenamit MeTon yranenus HPOMBIIIEHHEX CTOKOB MOJKET OHITDH HaJex-
HOil, a B HEKOTOPHX CJaydanx i dQPerTuBHOil Mepoil GOpPHGH ¢ BarpABHEHHEM
HOBEPXHOCTHEIX M IOJ3EMHBIX BOJ.

B Cosercrom Colose mMeeTcs HeKOTODHLE ONHT yCIeMHOro ¢6poca B riy-
0oKue BOAOHOCHHI® TOPM3OHTH IONYTHHIX HeQTAHEX BOJA M OTXOHOB He(Te-
nepepabarriBalomux 3aBojoB. C6poc IPOMBBOJMTCA HENOCPEJCTBEHHO Ha
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npomsiciax bammupmedrn, Unmvbaesnedr, Ryii6emmernedrn, CraBpomos-
medru. Ilocae mpeapapurensnoii 06paGoTKE KEIKHE OTXOJTH HeTAHOH Hpo-
MBLIIVTCHHOCTH HATHETAIOTCA B IIy0OKMe BOMOHOCHEIe TOPH30HTH 7epes Gy po-
Bhle ckBaREEH. llormomaiomas cmocoGHOCTE OTHENBHBIX CKBAKIE TOCTHIAET
1000—4000 x3/cymmu. :

Wmeerca raxmme meGoapmoit omsr cGpoca OPOMEIILIEHHBIX CTOKOB B IVIy-
0OKHe MON3eMHBIC TOJIM HA HEKOTOPHIX npegnpuataax Mockoseroit, Pszan-
CKOHl W Jpyrux obxacreii, e BpeJHBIE CTOUHBIE BOOEL B He00IBIIOM
ronmuectse, 1o 1000 m3/cymru, sakauusaorcs B BOJOHOCHEIE TOPM30HTH
30HBl 3aTPYAHEHHOTO BOM0OOMEHA epes OJMHOYHEE CKBAKUHBI MWJIHM IDYIIIEL
ux. lloraomaromas cmoco6HOCTE OTHEIBHEIX CKBAKIH T0CTHTAET 37eCH
900—1000 m3/cymuu,

COpoc HPOMHILTIEHHHX CTOKOB B ray6OKHe BOAOHOCHEIE TOPH3OHTEH
B 3apy0esKHLIX CTpaHAX NpHMEHseTCA Tak ske, kak m B CCCP, IpenMymie-
CTBEHHO /115 He)TeNPOMBICIOBEIX BOJ{ ¥ /UIS RUKAX OTXOI0B OTHeIbHEIX mpefi-
UpHATHI XHMUYecKo#t mpomsimuienHoctH. IlpmMepoM momzeMmEoTO cGpoca
B CIIA mosker cayRuTh 3aBox Jomon B Texace, rie smmakme 0TXOIE Ipons-
BOJICTBA HEIlIOHA c6PAcHIBAIOTCA B TONMY IeCKOB MOI(HOCTBIO 150 M, 3aie-
rajomyio ma rayouae 1300 » (Xemxenn, 1955). 3axauka IPOMBIIIEHHEX CTO-
KOB HPOM3BOAUTCA B JiBe CKBAKMHH; CPe[HAsd IPHeMHOCTh KayKIOH W3 HUX
3a Tpu rofa arcmayarammn — 420 m®/cymru. Ipomemaenssie crorm mepeq
3AKATKOM TOJBEPraloTCsA NpejBapuTeabHOft oGpaGorke (meiiTpammsamus 10
sHavenns pH=7,5—8,0 n ocasxenne TBepARX gacTII nuamerpom Goxee 12 mx).

Boapmoe kommaecto, mo 12 mam. M3 B ToJi, IPOMHIIJIEHHEX CTOKOB Ka-
JTHAHOTO HpemupHaTHsa uM. Jpucra Teanmana, PacmoJIoKeHHOTO B Oacceiime
pexn Beppa (I'/IP), cGpacriBaercs B ropuaoHT TpemmHoBaTHX JOJIOMHTOB Bepx-
Hero uexmrreitaa Momuocteo 20—25 x ([eitbens, 1954). Ioraomaomue ckxpa-
FRUHBI BCKPBUTH TOTOMHTH Ha rayoune or 160 xo 500 m. IIpmemmcrocts ckBa-
AAH HA Y9aCTKaX HEIMyGOKOro B3ajieraHis JONOMHTOB BBICOKAas, 0oiee
1000 m®/cymru, HO cmIBHO yMeHbIAeTCHA IpPH yBeIHYeHMI ryOuuel OX 3a-
Jeranms.

B 1941 r. mocme sakaukm, maummas ¢ 1925 r., obmero KojmuecTBa
65 maE. #® oTMeUeHO BHTECHeHWe HA MOBEPXHOCTH ILTACTOBHIX BOJ| JIOJIOMHTOB
(yBemmuenne ae6HTa WCTOYHHKOB, MOABICHHE HOBHIX HCTOYHUKOB, MECTaMu
HOABeM yPOBHA IPYHTOBEIX BOJ), BH3BAHHOe HAPYIIEHHOCTBHIO BOJOYIOPHBIX
IOpoj; B KPOBJIE TOPHBOHTA.

Hecmorps ma mefocraToumyio M30ImpoBaHHOCTD TOPH30HTA JOIOMUTOB,
. €0poc B HUX MPOMBINLICHHKX CTOKOB MMET B JAHHBIX YCIOBIAX IOLORHTEN b
HO€ 3HaueHne, Tak KaK BHTeCHAeMbIC IIACTOBEe BOJE MMEIOT B JBa-TPH pasa
MEHBIITYI0 MUHepaxusanmio (yrneasnsit sec 1,01), gem saraunmsaeMee paccosi.
Iloaromy nasike mpm BEHICOKOM PACXOje BHTECHAEGMBX Ha IOBEPXHOCTDL ILIACTO-
BBIX BOJ B peayabTare MOA3eMHOro ¢6poca yMEHBIIAETCA KOJHYECTBO COJIEil,
HOCTyHalomux B HoBepxHOcTHRE BosoTokm. Iloxsemmbie me Bojxsl paiiona,
B TOM 4HCJIe M I'PYHTOBEIE, 3aCOJNEHBI H A IATLSA Hell PUIOHEL.

PeaynpraTh mOMEBRX HCCJaeL0BAHMI HA ONBITHON Gaze Ramundopaniickoro
yEuBepcutera (Bepkmeii) mo oumcTke pajiHOAKTHBHBIX HPOMBILTEHHHX CTO-
KOoB ommckBalores B padorax Ismura (1959), Kaypmama m ap. (1961). Cym-
HOCTH METO/la OYHMCTKH B3AKJII0YaeTCA B MCIONb30BAHMM PeAKIUH HOHHOTO
o0MeHa pa/HOAKTHBHEIX HIEMEHTOB, CONEPIKAINXCS B IPOMBIIIEHHEX CTO-
Rax, IpHu UX JBUKEHHH B BOJTOHOCHOM TOPH3OHTe OT HATHETATEALHOMH (I0TJI0-
MWAOIeil) CKBAaKHHKE K BomosaGoproii. Ilo Méepe MPOJBHKEHUS B BOJOHOCHOM
TOPH30HTE, 3AKINYAIOMEM MEIKO3ePHUCTEIC M IIIHHUCTHE IeCKH, IPOMBIII-
JICHHBIE CTOKH HOCJEN0BAaTeIbHO 0CBOOORIAOTCH 0T m30TomoB (sl? g Spoo
H B OYHIIEHHOM BU/E, 110 MHEHHIO aBTOPOB, MOI'YT CHOBA OBITH MCIOIB30BAHEL
Kak 000poTHAaf BOJA B TEXHOJIOTUTECKOM HPOLECCe OpegupuATHA.
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§ 2. OcHoBHble TpeGoBaHus, npeabABAAEMbIe
K BbiGOpY MOrnowWwaowyx ropH3oHTos
(xonnexTopoB) nna c6poca
NPOMBILNEHHLIX CTOKOB

Onmir cGpoca B rayGokme BOJIOHOCHBIC TOPUBOHTHE TPOMBIILIEHHEIX CTO-
ROB IHOKA HEBEJIMK M OTHOCHTCS HPEHMYIIECTBEHHO K CTORAM OTJENbHNX XH-
MHYECKHX M HedremepepabaThBaOMIX OPeNIPHATHI ¢ CYyTOTHBIM pacxomom,
He NpeBBIMA0MAM HECKOJABKHAX COTEH KYOHUECKIIX METDPOB.

IIpo6aema moxzemuoro copoca Gompmoro ROJINYECTBA NPOMBINIIOHEEIX CTO-
k0B ¢ pacxozoM 110 10 000 x%/cymru, a nrorna u Gomee (mumarme oTxO0/IH coJio-
BBIX 3aBOJIOB, KaIWIHBIX OPeNIPUATHI U Jip.) 3HAYHTENLHO CJAOKHEe W HAXO-
AUTCA B HACTOAIMIEE BPeMA B CTAJUN DPa3pelIeHusd. Opmako naa ormembmsrx
00BEKTOB MOJKHO DACCUNTHIBATEL HA HOTOKHTe/NbHBIC PE3YNBTATH, 4YTO HOI-
TBEPKIALTCA, B YACTHOCTH, OIBITOM HMCKYCCTBEHHOTO 3aBOJIHEHHS He(TAHEIX
III1ACTOB, METOIMKA M TeXHHKA KOTOPOTO AHANOTHIHE 30 KATKE OPOMHILICHHKIX
CTOKOB B IIOJ3€MHBIE TOJIIH.

OcymecTpiaenue c6poca UPOMBIILTEHHBIX CTOKOB B II0J3€MHHE TOJMIH
I IoxydeHmne MOJ0KATETBHOr0 adderra or mammoro crmocoba ymamenms npo-
MBIMUIEHHBIX CTOKOB BOBMOSKHEL IPH BHIIOJIHEHIH CHEIYIOMUX YC/I0BHIi,

1. Hammame mormomaomnx TOPH3OHTOB (KOJIEKTOPOR), BAKJI0YAIOIIX
L0/I3eMHble BOJIbI, HeIPUTOJHBIe s X03AUCTBEHHO-TeX HITOCKITX HYKT, U He
HPeACTABIAOMMX IEHHOCTH B NPOMBIILIEHHOM M JIeYeGHOM OTHOIIEHHII.

2. HocraTounsie BOJIONPOBOAAMOCTE H €MKOCTDH HOTTOIAIIAX I'0PH3OH-
TOB, T. €. I0CTATOYHO BHICOKAsl MPOHHIAEMOCTE Claralomux uX MOpoJ, 3HAUH-
TeABHOE paCHpoCTPaHEHHe MO IIOMAAN H MOI[HOCTIH.

3. Hapmesmusie BOJOYMOPHEIE TOJNIM, H30JHPYIOMIHe TOTJIOIAINNE T0pPH-
SOHTEL OT TOPU3OHTOB, BAKMIOYAIOMAX BOLH X03AHCTBeHHO-TeXHHIECKOT0,
HPOMBIIIEHHOTO HJIHM Je4e0HOT0 3HAYCHMS.

4. Ycrpanenne mim cmeienue ® MIHEMYMY KOJBMATaIHH NOTJIOIAONETo
ropusonta B mpusaGolinoit some. Kompmaramus mosmer mmers MecTo 3a cyer
B3BEIIEHHBIX YacTHI M KOJIOHAOB, CONEPIKAIIAXCS B 3aKavuNBaeMoil Boje,
0CA/AKOB, BHIAJAIOMAX IPH B3aUMOJEHCTBUN ee ¢ ILIacToBoil BOJIOM, a Tak;ke
34 CHeT TepeHoca BIMYOb TOHKHMX 9aCTHI[, HAXOMAIMXCS B OPOHUIAEMBIX 110-
Polax (OpenMMymecTBeHHO B HEAOCTATOYHO OCBOCHHBIX CKBa’KHHAX),

COpoc NPOMBIIITIEHHBIX CTOKOB B 4CyXme» NpOHHIaeMBle IUTACTHI, 3aJie-
TAlOmue B 30He adpalluu M APEHAPYeMEe PEKAMH M HMEIOmHe CBA3L ¢ Apy-
PHMH BOJOHOCHBIMI TOPH30OHTAMM, KaK IPABHIO, HeJoOoycTHM. JT0 LOUTH
Beerja Bieder 3a co0Oi BEIXOJI 3aKAYMBAEMBX CTOYHBIX BO/Jl HA IOBEPXHOCTH
1 DOCTyIIeHle MX B HOBEPXHOCTHEIE BOJOTOKH I TOPH3OHTHL MOIBEMHBIX BOT,
UMEIOIIIe 3HAaYeHHe NIA GHTOBOT0 U TeXHUUYECKOLO BOZIOCHA BiRenys.

Cbpoc B rayGoxme mogzemmsie TOJIM 8€MHOM KOPBI BPEJHBIX CTOKOB KAk
CpencTBo GOpBOH ¢ 3arpAIHEHHEM IOJ3EMHBIX BO/T B UPHUHINAIIE MOJKET OLITH
HIpUMEHeH BO MHOTHX paiioHAX Halleir CTPAHBL, I/JIe IMeOTCA 0JIaroMpHATHELe
AU BTOH LENM Te0lNOro-THPOreoI0rIIeck e VCIOBHA.

Hpn mocranoske mecaenosamms AJLA TOJI3eMHOT0 ¢Opoca MpOMBIIMLICHHEX
CTOKOB CJIeflyeT PYKOBOMCTBOBATHCS CJIE/YIOMUME c000pasKeHNAMHE.,

1. Cpasanrennno OmaronmpuaTHbe ycaoBHs s nojzemMHoro cépoca Bpef-
HBIX CTOKOB HMEIOT MECTO B 00IacTax mrargopm M momoroil craaggaTocTH
1IPH PasBUTHE MOUIHKIX TOJIY 0CAZOTHEX I0PO, 3AKII0YAIONIAX PerHOHAIBHO
BblJIep/RaHHEIe  BOJIOHOCHEIE TOPHBOHTHL, TEePEKPBITEIE MONIHBIME  TOJIIAMHE
HeIDOHUNAEMEIX TOPOJT.

Hapesxmo nzomuposannsie HOTTIOINAKIIEe TOPU3OHTH NPUYPOUEHE K 30He
SaTPYHEHHOTO BOJZ0OOMEHA M 3aJeramT OGHYHO Ha ITyOuHAX B HECKOIBKO
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Tabawya VIII-B-1

IlpuMepuas kiaccudukamusa W XapaKTePUCTHRA BONOHOCHBIX TOPH3OHTOB (KOIIEKTOPOB) NI BO3MONKHOTO cOpoca B HHX
npomeimiesnx  erokos, mo H. U. Ilzoramkosy

XapaxTepncINKa KOIIEKTOPA (Cpefnme SHAYeHWHA)

- IMoraomapma s
Tuosr TopTumsr Kaacchr Ipumepst 8{?{;1;);1;1%1;1;3;{ Koaddunment T sy
r "
TPeNEHOBATOCTE, npomguaemocm, OTACJBHELX
0 apcu CHBAKIH,
0 M3/ cymuu
Hpynaomopuersie | Kpymmo- u  cpepmesep- Ho 20—30 Or 10—20 mo 100 | Jlo 1000—2000,
HHCTHI® IIECKH, TpaBHii, u GoJee pesxe no 5000
rajledHHKN ¢ TpaBHeMm
1. Puixawe, He- 0 HECKOM
CIeMEeHTAPOBAHALIE
1
Topnereie Meakomopucrbie | Meako- H  TOHKO3ePHI- Jdo 30—35 0,01—1,0, pewxe Jlo 300—1000
cThie TeCKH 2—5
2. IlmorHOCHE- He noapaspens- | [lecianmkm, omokuW, rpa-|3—7, pexe po 10 Or 0,01—0,5 Jo 300—500
MEHTHPOBANHEIE 0TCA BEJIHTEI Ao 5—8, peme
10—15
T pemHALe Tpemuuosatse, Hexap-| Ot 0,002 mo 1—3 | O6rumo memee 1, | 100—1000, peske
DonaTmne CRa/JIbHBIE peske 1—3 mo 2000
II He nopgpasgens- nOpoAsL
TpemunHLe 10TCA
Tpemuuno-3akap- KapGomarasie mopoau — [ Ot 0,005—0,05 |O1 0,5—3,0 jo 10 | 2000—5000, nrorAa
CTOBAHOLIE WBBECTHAKH, J0JOMIITH, oo 10—15 n fonee 8000—10 000
MpamMop
111 He nogpasneasiores CuabomeramopduzoBan- Ciabo mayveHsl 100—1000
[TopoBo-Tpemun- HEIe, TPeTHUHEE H Me-
HEIe 3030IICKHe Mepream W

OOPHCTEHE M3BeCTHAKRN
H necYaHHKN




COTEH MeTpPOB OT IOBEPXHOCTH, Tepeako ma rayomue Somee 1000 x u ToapKo
B OTJIeIBHHEIX caydasx Ha raybmue oxomo 200—300 .

OGmacTH pa3BUTHSI CHIBHO JMCIONUPOBAHHHEX II0POJ, 0COGEHHO NIpH Ha-
JAMYHA PaspHBOB M MWHTCHCUBHON TpemEHOBATOCTH, [JAA HoAseMHOro cbpoca
HPOMBIIIIEHHBX CTOKOB HeOIarompHATHEL BCJAECTBHE JIOKAJIBLHOIO paclipo-
CTpPaHeHUsT BOJOHOCHEIX TOPM30NTOB M HEOCTATOYHON HAJIEHHOCTH H30JIUPYIO-
HNUX BOKOYIODOB.

2. HamGoxee mepemeRTMBHEL JJ51 MOA3EMHOT0 ¢Opoca MPOMEILIeHHBX CTO-
KOB MOMIHBIE TOPM3OHTHL IECYAHHKOB U TMECKOB, a TaR:Ke KapCTOBEE M KaBep-
HO3HEE TOPU30HTH B KapGoHaTHHX mopojax. OfHAKO He0OX0UMO yIUTHBATE,
Yro HA 3HATHTEIBHOH IIyOMHe NPOHANACMOCTH IMOPOJ D0JIbIIeil JacThi0 YMeHb-
maeTcd, UTO HEPEJKO MOZKeT ObITH IPENATCTBHeM JIA c¢Opoca TPOMBIIIIeHHBIX
CTOKOB, 0co0enno B OOJBIIOM KOJIHYECTBE.

MMopucrhie TMecTYAHMKN HMEKT Ha TayOuHe IPOHHIAEMOCTH OOBIYHO mO-
pAfKA COTHIX M JeCATHX Aodeil japeu; ueckm — o 1-—2, mmorma Gomee
2—3 dapeu.

Haperossie n KaBepHO3HBIE TFOPH30HTH B KapOOHATHBIX IOPOJAX MOTYT
UMeTh BHICOKYIO BOMONPOHHIAEMOCTH, OJHAKO Ha IJyOHWHE 3TH TOPH30HTH
OGBIYHO OUeHb HETIOCTOAHHE I HPECTABIAIOT TOIBKO He00IbIIYI0 YacTh 00meit
MOI[HOCTH TOJLI M3BECTHAKOB ¥ josomutos. Hepegro rommm KapGoHATHBRIX
IOPOI MOMHOCTEIO B COTHM METPOB B 30HEe 3aTPYAHEHHOT'0 BoToo0MeHa CILIONIb
OpecTABICHB caalouponnaemsMu mopogamu. OcofeHHO CHILHO HOHHKACTCH
IPOHUIAEMOCTH IOPOJ, Ha rayGuHe B o0macTi JIeTpeccHil,

3. Boabuoe sHaYeHNMe 1A MOA3eMHOTO ¢Gpoca MOTYT MMeTh PAHOHbL pas-
BeJAHHHKX W BKCINIYATHPYEMBIX HedTHHBIX M Ia30BBIX MeCTODOKICHHIE BCJIe[-
CTBHE eTATBHON M3YyYeHHOCTHM IIYDOKHX 30H M BO3MOKHOCTH MCIHOJIb30Ba-
HHs paHee IIPOBeJeHHHX CKBaskmH. I{pome TOro B OT/eJABHHIX pailoHax
HAMEYAeTCH MCIOJIB30BAHEE NPOMBINUIEHHBX CTOKOB Ui HCKYCCTBCHHOTO
3aBONHEHI HeTAHBIX HIACTOB.

4. Ilopsemumiii ¢copoc HeGoABIIAX 00BEMOB BPEIHEIX CTOKOB MOJKET OBITH
OCYIECTBACH B MCKYCCTBEHHO CO3JAHHBIE I0J3eMHEIe EMKOCTH, HaIpHMep,
B pailoHax pacupocTpaHeHHs MOITHEX COJTEHOCHHIX OTJI0;KeHU. H Tagmm paii-
OHAM MOj;KeT OBITh OTHeceHa Y pado-dMOeHcKas o0macTh CONAHBIX KYHOJOB,
I0/KHAs uacTh VIpRyTCKOro aMmreaTpa, HEKOTOPHE CONEHOCHHIE paHOHEH
Cpemmeit Asun u espomeiickoit gactn Cooza. B mpakture cosfanus XpaHIIHIT
B COJIEHOCHBIX OTJIOMMEHHAX METO[OM MOJ36MHOT0 BBHIIEIaYHBAHAA UYepes
OypOBEE CKBAKHMBl M3BECTHHl IPHMEpPHI, KOIJIA eMKOCTH OTAeIBHEIX KaMmep
moerurann 300—400 tee. md.

Vicmomnays pasimuEme JaHAHe U3 OPAKTHKA IPOMBICAOBOH HedTAHOM
re0JOTHH, a TaKyke THIPOreoJ orudeckux pador, B Tabl. VIII-B-1 opusogurea
npuMepHaA KaaccHOUKANHA 1 XapaKTePHCTHKA KOJIEKTOPOB — BOJOHOCHEIX I0-
PUBOHTOB HPUMEHUTEIBHO K ¢OPOCY B HUX KN KIX IPOMEIIIJIEHHEIX CTOIHLIX BO/,

§ 3. ConepxaHue W MeTOAHMKa
ruaporeonoruyeckux pabor, NPoBOAHMbIX
ANA YyCTAaHOBNEHWA ycnoBWH cOpoca
NPOMbIWAGHHbLIX CTOKOB B rny0OKHe FOpHSOHTHI

Tupporeomornieckue MCCIeOBAHNA, HPOBOAUMEE [IA YCTAHOBIEHHOA
ycaoBuil cOpoca MPOMBIMIEHHEX CTOYHBIX BOJ B IJIyOOKHe TOPH30HTH, HIpej-
yeMaTPUBAKT ciefyloniie Bujsl pabor.

1. Usyyenue reolormIeckoro CTPOGHHS M THAPOTeOJOTHIECKHX YCIOBHM
pailona, rje HaMedaeTcA IOJ(3eMHBIE ¢OpoC, ¢ Ielbi0 BEIABJICHAA BO3MOMHEIX
JOTJIOIAOIIAX FOPH3OHTOR W 00Ieldl HX OUEHKH,
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2. UccnenoBanne ONBITHBIX CKBA/RUH [ YCTAHOBJICHAA HX TPHEMACTOCTIE
W OIpeJieIeHAsI TUAPOTEOJIOTHIECKUIX HapaMeTpoB IPOHHIAEMBIX IJIACTOB.
HaMe4YeHHBIX 1A cOpoca.

3. JlaGopaTopHbie uCclaegoBaHHA: OIpeleleHNS QUANYECKUX M BOTHEIX
CBOHCTB IPOHHIAEMBIX HOPOJ ¥ BIMAHHA Ha HEX (QUIBTPYONAXCA CTOYHBIX
BOJ; HHOTZIA TaK:Ke oIIpejieeHme (U3HYeCKUX CBOHCTE M IPOHUNACMOCTH BOJLO—
VIOPHHIX TOPOJ, 00pasyomux HOYBY H KPOBII MOTIOMAIIMX TOPH30HTOB.

Kpome Toro, Mo;keT BOBHHKHYTb HEOOXOAUMOCTD B CHENHAIbHEIX PH3NKO-
XHMHAYECKNX HMCCIeOBAHNAX: W3YICHWH B3aWMOJEHCTBUA TMPOMCTOKOB H ILjIa-
CTOBHIX BOJ[, paspaboTke MeT0/0B OOphOBI ¢ KOPPO3Heil, OTIO/REHTEM 0CATKOE:
B Tpyb6ax m T. I.

4. Tupporeosornyeckne pacyeTH, B PeayabTaTe KOTOPHX YCTAHABINBASTCH
HeoOX0JUMOe YHCIO0 HOTVIOMAIONINX CKBAYKIH, ORHIAaeMas HX NPUeMHCTOCTb
n HeoOXo[uMOe JlaBlleHNe NP 3aKauKe, a TaK/Ke 000CHOBLIBA®TCSI OTCYTCTBIE:
YIPO3H 3arpABHEHHA 3a CUeT 3aKAYMBAECMOIl BOIHI BOM, IPUTOXHBIX JJISA JC-
MOJb30BaAHMUS.

OcHoBHBIE TOJIOKEHHA METOHKH HCCIeIOBAaHMI s Mog3eMHOT0 cOpoca:
TIPOMBINIIGHHBIX CTOKOB CJIeyIonue.

1. Mzyuaemas TmeppuTOpHA [OJ3HA PACHPOCTPAHHTLCA HA HECKOIBKO:
necATkoB, a nHorjga Ha 100—300 xx 0T 06BEKTOB, IPOMEIILIGHHEE CTOKH KOTO-
PBIX HaMedaeTcs cOpackBATh B TIIy00OKNe BOJMOHOCHBIEe ropuaonTsl. O6obmarnoTes
MaTepHalbl BCeX TeOJOTMYecKHX M THUAPOTe0JOrHYecKHX MccaefoBammil,
IpOoBeJleHHBIX Ha YKAa3aHHOH TePPATOPHH, B MEPBYIO OYepefb, NaHHBIE TIYOO-
Koro OypeHus (0mOpHOrO, pasBefoYHOro Ha He(Th U Ta3d W T. 1.).

IIpm menocTaTounoli H3YIeHHOCTH TepPATOPIH HeoOXouMo GypeHme omop-
HEIX THIPOTEONOTHYECKHX CKBAYKUH.

2. 18 OOHTHHX THAPOTEOJOrHICCKAX paboT Cay:KaT WM paree IPOBe-
JieHHBle TIY0OKWMe CKBayKWHEL, MJIH CIeNHalbHbe PasBeJ0YHO-9KCILIYATAI[HOH-
HEE CKBQKNMHEL (IpegycMaTpuBaeTcs B JalbHelllleM WMCIIOIAb30BATh NX JUIS
3aKa9KI NpoMcTOKOB). Mcciaemyembie TOPHZOHTHL BHJEAAITCA II0 JAHHLIM
KapoTaka W M3y4YeHHs KePHOBOIO MaTepHaia.

Bexrpoitne ropusoHTOB TPOMBBOAUTCA A HEYCTOWYHMBHIX TOPOJ IYTEM
nepdopanun Tpy6 HauGoIee MOIMHKIMA KYMYAATHBHEIMA HJIA TOPIeAHEIMEA Iiep-
dopaTopaMu npm sHaUATEIBHOM uucie orBepermii Ha 1 m (me memee 20—30).
B cayuae ycroilumBmX mopoj  HOIMIOMANOmEro ropH3OHTa HCCIefoBaHNE
CKBA;KHH Be[[eTCA IPHU OTKPHITOM cTBoJe. Maonamua necaeyeMsX TOPH30OHTOB-
OT BhINMeJeRaliuX J0LKHA NPOU3BOINUTECA BechMa TINATeNbHO.

OnpiTHEIM paboTaM TPeecTBYeT OCBOGHHE CKBA/KIH, HMEIONee IeIbI0r
OYHCTHTh NPH3a00MHYI0 30HY OT TAMHHCTOTO PACTBOpa W OYpPOBOTO ILIaMa,
T. €. TOHKUX 9acTHI], i IOBHCHTH IPOHHIAEMOCTh NOPOX B aTOM 30He. B 3aBu-
CHMOCTH OT XapaKTepa MOPOJ I HX TPOHHIAeMOCTA IPAMEeHAIOTCA HHTeHCHBHEIE:
NPOKaYKH, YePeAYIOMMUecd ¢ IPOMKBRONE 1 KPATKOBPeMeHHBIMI HATHeTAHNAMIM,
IOBTOPHAA Mepdopanud, KACIOTHAS 00paboTKa, THAPOPAZPEHB M TOPHEANPOBa—
HHe, HHOTJA TaK/Ke MO;KeT GBITh PAHOHAILHEIM 000PYyA0BaHIe MEOT03a00HHEIX
cipaskna [['puropsam, 1958].

ITocae ocBoenMsA cKBa/KUHBI M NPEKPAMIEHAA BHHOCA B3BENIeHHHIX YaCTHIL
(comep:kanme He Bhimie 3—5 M2/4 JJAA METKONOPHCTHIX MOPOJ) IPOM3BOIATCH
npodHas OTKAYIKA, }elaTeJbHO He MeHee deM IIPH TPeX PasMuHBIX PeKHMAX,.
B Ha0IlofeHNs HAJ| BOCCTAHOBIGHHEM YPOBHA mocie oTKauku. [lo mamHBIM
OTKA4YKN ONpejeddIoTca yaeJbHEHI Ie0HT, BOMOIPOBOJUMOCTE ILTACTA, KO(-
QHUIHeHTH NPOHMNAEMOCTH U (UAbTPAINH, a Tak:ke KOa((UIMeHT Ibe30npo-
BogrOcTH. B mpomecce orkaurm orfmpanTcs upolH A XEMEYECKOIO
aHAJIN3a BOJHI.

OnpiTHas B3akadka OPOU3BOJHUTCA IocAe OKOHYAHUA OTKAYKH. sHemda-
TeJbHO 3aKAUMBaTh B CKBA;KUHY [POMBIIJICHHEIE CTOYHBIE BOJEL HIH BOJLY,
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OIMBKYI0 10 XUMHYECKOMY coctaBy. Ilpn BaTPYHHATEJBHOCTH YKAa3aHHOTO
BCIGNCTBIE YIAJeHHOCTH NPeNPHATHSA OT ONBITHOH CKBAKWHEL, HEO0X0IMOCTH
“CJLOFKHON MOATOTOBKI IPOMCTOKOB Il 3aKAYKM T. JI. NpPON3BOANTCA 3aKayka
TIPeCHOIl BOJBI, OYHIEHHON OT B3BEIMEHHBIX YACTHI[, HO YUYUTHIBAGTCA BO3MOK-
HOCTbh HEKOTOPOTO MCRa;KeHHHA Pe3YJAbTATOB 3a cueT 0oJiee HM3KOH BAZKOCTH
TIPecHOil BOABI W B PAME CAYIAeB TAKKe 3a CUeT ee B3aHMOJICIiCTBHA ¢ TJIMHE-
“CTHIM MaTepHaoM TOPOj IMOTIONIAl0Nero ropH3oHTa.

OmnrTHAs 3araYKa TPOM3BONUTCA MePBOHAYATBHO TP ABYX-TpeX pasiimi-
HIBIX pesKUMaxX B TedeHNe HeNpOJOJRATeNBHOTO BPEMeHH. 3aTeM IIPOBOIATCH
JUIHTeNbHAS 3aKayKa (B TedeHme cpoxa mo 2—3 Mec.) IPH pe;REMe, COOTBeT-
CTBYIOIMEM 9KCIIYATAIHOHHEIM yCJIOBIAM.

ITo mammeIM ONEITHON BaKAYKH OmpemeIAIOTCS OPUEeMHCTOCTh CKBAYKIHEL
TIPH PasIMIHLIX JaBICHUAX U ee N3MEHEeHNe BO BPeMeHH, a TAKKe TUIPOTe0iIo-
THYeCKHe MapaMeTpPE IIacTa (IIOBTOPHO), KPOME TOrO, YCTAHABIMBAETCS He-
OOXOTUMEIL Pe/KAM DKCIIYaTAMOHHON BaKATKIL.

[IpmeMHuCTOCTD CKBAsKHHB TIPH BaKATKE MOKET GLITH 3HAYATEIBHO MeHbIIe,
EeM ee BeaMINAAa, COOTBETCTBYIOIMIAA YeNbHOMY Ae0UTY NPH OTKaYKe, 91O
©00DBACHACTCA TePerPYHINPOBKOI JacTHIl Hopojsl B Mpu3aboifHOil 30He mpH
“OTCYTCTBHH BO3MO;KHOCTH HX BHIHOCA, A TaK/Ke BO3JelCTBUEM 3aKATMBACMOMN
BOIB Ha TIMHACTEIL MaTephast. JTO SBICHHE HEKOTOPLIMIL HCCIe[0BATeI AME
uMenyerca «PerToM o0paTHOTO KiIamaHay.

Omnpenenenne cxopocTn pacnpocTpaHeHNA BaKaYUBaeMOil BOIEL MOJKeT
OBITH TPOUBBEICHO NPH HATNYNH Ha0II0[aTeIBHOIT CRBAYKIHEI, OTCTOAIIeH Ha
20—50 x or onmrrHoit. Kpome Toro mabonaTenbHe cKBaKIHEL (B Tom umcie
yaaxrennsie ot oubITHOH Ha 500—1000 ) nator BoaMoskmocTs HauGOICe HaJ[esKHO
OnpeseauTh KodhPUIEeHT nbesompoBogHOCTH T YT0uHuTh KoaQduiment npo-
HHUIIAeMOCTH.

3. Tugporeomornveckne pacuers OPOM3BOJATCA A YCTAHOBJIGHHA
YCIOBUI TPOBeeHUA IKCILIYATALMOHHON BaKATKH HMEIOIIeT0oCA KOJAndecTBA
UPOMBIIUICHHBIX CTOKOB W II03BOJIAIOT ONPEeTHTL [aBJIEHMEe HA YCThe W ero
UBMEHEeHNe BO BPeMEHH JUIA OTHOW MM T'PYIIIIE B3anMOJeliCTBYIOMUX OTJI0-
MAIOIHX CKBAARAH OPH MOCTOAHHOM CYMMapHOM PacXofe IPOMCTOKOB.

Kpome moro 3 meoGxomummx ciayuasx IPOUBBOJATCA pacyeThl BPeMeHNT
PacHpOCTPAHEHNA 3aKaYNBAEMBIX TPOMEIIIIEHHHX CTOKOB J[0 YHIACTKOB,
Tle IUIacT He HMMeeT Ha/le;KHOH W3O0IANUU, ONpeNeNeHHe KOJMIeCTBA BOJIEL,
OPOHUKAIOMEH B CMe/KHB® TOPHBOHTH IPH HENOCTATOTHO HaIe/KHHX W30JIH-
DYIOIUILX BOJOYIIOPAX, ONPelesleHne CROPOCTI OTTECHeHIS TPECHBIX BOJ B Kpae-
BOI 30HEe ILTacTa.

o cBoemy masmadennio n cogepskammio THPOTe0JOTHYeCKEe MCCIe0Ba-
HUSL 1A 000CHOBAHHA IOJ3eMHOTO cGpoca OPOMBIIIJIEHHBIX CTOKOB paaje-
JIAITCA Ha TMPEeJBADATENBHYIO (HONCKOBYIO) M [eTaNTbHYIO CTA/WM.

Hpexsapurensroit cranmeit paGor OpH MUHHMAJBHHIX B3aTpaTax Cui,
CPeICTE W Tpy[a NpefycMaTpHBaeTcs NPHHNHNNAILHOE pelleHHe BOTIpoca
BOBMOKHOCTH c0poca CTOKOB B KOHKDPETHHIX YCIOBHAX paiioHa m3yTaemoro
obsvexra. Ilpun monyuennn 0IaroNpUATHHIX PesYNBTATOB HA CTAIMH IOHCKOBELX
Palor mpejicTaBIACTCA BOSMOKHBIM TepeiiTn K JeTalbHON CTaJuu mcciaeqoBa-
" HUil, Ha3HadeHHeM KOTOPOil ABIAeTCA 060CHOBAHIE TUIPOTe0JOrHYeCKUX Hapa-
METPOB A OPOeKTHPOBAHUA IPOMBIIIIIEHHOTO IIOJB3EMHOTO cOpoca BpegHEIX
CTOKOB MPeRUPHATHS.

B cmaduu npedsapumensnnz uccaedosanuti JOJGKHB OHTb pelmeHsl CJe-
IyI0IIHe OCHOBHEBIE 3a1AYM.

1. UWsyvenn JUTOIOTO-CTPYKTYPHEE W o0miHe THAPOTEOIOTHICCKHS
YCIOBIA IJIOMag® B IeI0M, B HpefelaX KOTOPOil 0GHADYKeHEH BOJ[OHOC-

Hblé TOPH30HTHL [IJA BO3MOIKHOTO TIIOJI3eMHOI'0 ('.61)0(38. HIPOMBINITeHHEIX
CTOKOB.
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2. IlpegcraBieHa J[OCTATOYHO 00OCHOBAHHO CpaBHMTEIbHAA OLEHKA
IHPOTeOJOTHIeCKIX YCIOBHH OTHJbHEIX TOPH30HTOB, PeKOMEH/[YeMBIX [
mo/3eMHOr0 ¢Gpoca MPOMBIIIEHHBIX CTOKOB.

3. OfocHoBaH BEIOOp padodero ILIacTa-KOMIERTOPA A Oynymeil aKc-
mIyaTammE @ IOCJIefyIOmero IeTalbHOro M3ydeHusd.

4. CocTaBIIeHH 1O PeayabraTaM pafoT COBMECTHO C HPOEKTHOIl OpraHm3a-
IHeit BEIBOABI IO TeXHAKO-dKOHOMHIECROMY 0060CHOBAHMIO IOJI3eMHOTO cOpoca
BPEHEIX TPOMBIILIEHHBIX CTOKOB [l TAHHBIX KOHKDETHBIX YCIOBHIL.

JliA TMOHCKOBO-Pa3Be/OYHEIX PaboT JTONKHBL OBITH IMOJAYYEHH ILIAHOBOE
gajapnde OT 3aMHTEPECOBAHHOH OPraHH3aIui o He0OXOIMMOCTH TOJ3eMHOTO
¢Gpoca BpPefHBX IPOMHILICHHEX CTOKOB I JaHHEIE, XapaKTepusylomme mpo-
MEIIEHHEe CTOKM: MX XHMUUeCKHH €OCTaB, Cojep:KaHdme B HUX BPEHBIX I
SOBUTHIX KOMIIOHEHTOB, €/KeCYTOYHOe KOJMIeCTBO CTOTHHX BOJ, cOpachBa-
eMBIX [POMBIILIGHHNM IPEJIPHATHEM, YCI0BMA TPAHCIOPTHPOBRH CTOYIHEIX
Boj K OyAymUM HarHeTATeJLHGLIM CKBakuHaM H T. [

B cocraB IpejBapHTeIBbHOI CTajii PaGOT AOMAHEL BXOJUTD ey IOIe
OCHOBHBIC BUJIEL THIPOTeOTOTHYECKAX HCCICTOBAHMIL.

1. C6op, cucTeMaTH3alua u 0600meHne TeodorHdecKnX, THAPOre0aI0T-
wecKNX W reo(UaMIeCKUX MaTepHaNoB 10 PAUHOHY OyAymuX HCCHe0BaHmil;
B IepBYI0 ouepeib MOJKHEL OBITh H3YTeHLI X 0000IICHEL TMEIOHIHEeC I0 pailony
MaTepHaJbl r1y0oKoro Oypenus W perHoHaTbHBIX MeaKoMacmTa0HBIX reopuam-
geckux pador.

2. CocraBiieHne B IIpe/(BapUTeNIbHOM BHJ(e HA OCHOBAHIN aHATI3A o0001IeH-
HHIX MaTepHajJoB IpPesIyIuX paboT HPOrHO3HOM reoJI0ro-CTPYKTY PHOIT
xapTsl  mpoduieil mo paiiony OyAymmx necae0BaHNI M BEIeTeHne Ha IPO-
FHO3HOf KapTe IEPCUEKTEBHBIX BOJOHOCHKIX TFOPH3OHTOB JJIA MOA3EMHOTO
cOpoca MPOMCTOROB.

3. Bypenme e HHHYHHIX NOMCKOBHIX CTPYRTYPHHIX H IONCKOBO-Pa3Be-
JMOYHEX CKBA/KMH ¢ I[ebI0 ITPeBaPATEIbHON PasBefKi TIPOTHO3HOM IIOMa/ K
B MeJOM M CPABHHTENBHON ONEHKN OT/eNBHHIX TOPU3OHTOB MM €ro gacTei.
[1oMCKOBO-CTPYKTYPHbe W IOHCKOBO-PA3Be/lOYHbe CKBARIHEL peroMeHYyeTCH
pacmojiaraTk II0 MarucTpaibHBIM npoduIAM ¢ TAKHM PacdeToM, 9T00BL Oype-
HIeM OCBeTHTh BCK IPOTHO3HYI0 mIomazxs. Ha Goabmroil miomaai u IpH Bbi-
fope HeCKOIbKUX BOJOHOCHBIX TOPH3OHTOB IS IOJ3EMHOrO cbpoca IPOMBIII-
JEHHEX CTOKOB KETATENBHO PACHOIOMATH MOMCKOBO-CTPYRTYPHBIe CKBAFKIIHEE
M0 ABYM WJIH TpeM IUHAAM B3aNMHO IlePeCeKalomuxc: MATrACTPaTbHEIX
npoduei.

4. TlpegBapuTesnbHOE IUAPOTEOJOrNIecKOe KadecTBEHHOE K KOJIAIECTBEH-
HOe 0mpoGOBaHNe BCKPHITHX BOJOHOCHEIX TOPA3OHTOB IMyTeM N3yYeHHA KepHa
W pasiHuHEIX BHJI0B KapoTajKka, H3YYeHHe KOJIEKTOPCKIX CBOIICTB BOJIO-
BMEIAIONTAX TOPHEIX TOPOJ I IPeABAPUTENbHOE OTPEeJeHIe OCHOBHBIX pac-
9eTHHIX THPOTEOJOTHIECKIX TapaMeTPoB ¢ IOMOMbI0 ONEITHEIX OTKAYER n
HATHeTAHMI IUIA OMHOYHKX CKBAayKMH, a Takike Ja00paTOPHBIX HCCae[OBAHHI
KepHOBOTO Marepuama. [IpomsBogsATcs Takke aHAIN3H mpod BOJHI.

5. B pesyanbraTe BHIIOJHEHHA NePevHCICHHBIX BHIIE paboT KOJKRHEL OBITH
N3 yIeHLI:

a) pacmpocrpanenue # d@PexTMBHAH MOMHOCTH TOPH3OHTOSR, cTarmie-
cKuil ypoBeHb BOJb W BeJUTHHA ITACTOBOTO JaBJeHHA B eCTeCTBeHHHIX
YCIOBHAX;

6) JATOMOTHS, CIPYKTYPa M TEKCTYPa BOJOHOCHBIX [OPHEIX TOPOLL;

B) oddexTHBHAA HOPHCTOCTH MM TPEUIHHOBATOCTD;

r) Ko3()YUIUenTH TPOHNUIAEMOCTH U ¢uabTpamEn, TPOBOUMOCTD IIACTA;

1) KoaPUIEeHT MHE30IPOBOTHOCTH;

e) IPHEeMHCTOCTH CKBayKHH;

7K) XMMEYeCKHil cOCTaB IOJIBeMHBIX BOJ.
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6. Ilpegsapurenbroe TpodHOE HATHETAHHWE BOABL B OJUHOYHLIC CKBANIMHEL
¢ NeJbl0 M3yYeHWA CPABHHTEIBHOM XapaKTePHCTHKHA IPHEMUCTOCTH ILIACTOB-
KOJIIBKTOPOB, a TaKke 000CHOBaHHe BHIGOpa KOHCTPYKIUH (HIBTPOB.

7. Hamepanbman oOpaGoTRa MaTepmaJioB M COCTaBIeHHE COBMECTHO
¢ IPOeKTHOH OpraHm3aluell MPOeKTHHX CO00pa;KeHHI II0 BO3MOKHOMY 3axo-
POHEHUI0O NPOMBIILIEHHHX CTOKOB, ¢ TeXHHKO-3KOHOMHYECKUM 000CHOBaHIEM
U NpeABAapUTEIBLHO BHIOPAHHON TeXHONOTMIECKON CXeMOHl HATHeTAMHIsI.

IToce paccMoTpeHHS 3aWMHTEPECOBAHHHEIMEM OPTaHH3ANUAMA Pe3yIbTaTOB
TpeiBapUTeIBHON CTAJNH IONCKOBO-PA3BEOYHEIX PaGoT, yTBeP:KIEHUA IPO-
eKTHHX coo0paskeHmii, Beibopa padodero miacra-KOJJIeKTOpa, a TAK/Ke TeXHO-
JIOTHYeCKOH CXeMbl HarHeTaHWA MOKHO NOPUCTYONTh K CTAagUH JeTaJlbHBEIX
ucciuepoBanuit. B cocraB demaswumr uccaedosanuti das nodsemmozo cbpoca
MOJKHEL BXOZATE CJIeAYIOMHe OCHOBHEE BHAL THPOre0JOTHYECKHX paboT.

1. Bypenne pasBeoYn0o-dKCINIyaTAIMOHAKX 1 HaGIIOTATeTbHEX CKBA-
JRUH ¢ PasMeIleHAeM WX 10 IJIOMAAN [eTajJbHOH PasBeIKH HPUMeHUTEeIHHO
K IPHHATOH TeXHOJIOTHYECKON cXeMe HATHETAHHA NPOMEILICHHHX CTOKOB
JJ1A TOA3eMHOT0 MX cOpoca ¢ meabio Gojiee AETANLHOTO H3YYeHHS T'HIPOreoo-
IrMYecKNX YCIOBHH BRIOPAHHON TIIONANM B TEJOM H padodvero miacTa-KoJ-
JeKTODA. '

2. PasBepounsie reodusudeckne paboTH — Pa3ANYHOTO BAAA KapoOTask
TH[POre0IOTHYeCKIX CKBAKUH (JMEKTPOKAPOTAM, raMMa-KapoTar, KaBepHO-
rpaMma, pe3MCTHBNMETPHYECKHN W JpPyrue BHJH) € IIJIBI0 J(eTalIbHOTO WN3-
VYeHHA JHTOJOTMYECKOT0 Pa3pesa W IPeABAPUTENBHON OMEHKH KOJJIEKTOp-
CKEX CBOHCTB BOIOHOCHBIX TOPH30HTOB.

3. OnmpiTHEIE HOIEBHE THAPOTeOJOTHYeckHe PaGOTH ¢ IeJAbI0 eTATbHOTO
M3YIeHHSA KOJJIEKTOPCKAX CBOHMCTB BBHIOpaHHOro pabodvero miacra-KoJdek-
TOpa W oNIpefielleHNA HeOOXOMAMHIX pPACYETHHIX THAPOTe0JIOIHIeCKAX Iapa-
MeTpoB  (Koa(dUIUMEHTOB NPOBOAMMOCTH, IIhe30NPOBOAUMOCTH, YIPYroeM-
KOCTh TJjgacta H Jp.).

ITH ompepedeHNA HPOUSBOJATCA IO JAHHHM ONBTHHX OTKAYEK U Harme-
TaHUI B THAPOTEOJIOrMYECKHX CRBA/KMHAX 10 OOIENPHHATON MeTOIHKe;
OIIBITHOE HarHeTaHHe C PAa3IMYHEIM PEHHUMOM IaBIEHHA ABJIACTCA OJHAM U3
OCHOBHEIX BHJIOB THIPOTe0NOTMIECKIX HCCIeOBAHMM.

4. Jla6opaTopusie mcclefoBaHuA 0 ONMpeIe eHAI0 XUMHUECKOT0 COCTaBa
ITACTOBBIX BOJ, MCCIEOBAHME KEPHOBOTO Marepwalia C IeJbI0 OmpejleleHisa
HIPOHUIaeMOCTH ¥ JeTaIbHOTO MBYYEHHA NPOIEeCcCOB XHMHYECKOTO B3aHMOJeii-
CTBHSA ¢ IPOMBIIIJICHHEIMA CTOKAMH, B TOM 9YHCJIe N3yUYeHHe BO3MOIKHOTO ecTe-
CTBEHHOTO 00e3BPe;KHBANMA CTOKOB IIPH JJUTeNbHON HX 3aKadKe.

9. OnprTaele paGoTHl 110 3aKadyKe peaJbHRX HMJIM HMHTHPOBAHHEIX CTO-
KOB WJH, B KpaiiHeM ciIydae, IPecHOHl BOMELI, BHOODP ONTHMAABHON KOHCTPYE-
nus  QUABTPOB W NpeiBapuTelbHOe H3YYeHNe DeREMa HaTHeTAHHA Ipu
Oyaymeil sKCIIyaTAIlmm. ;

6. Hamepanbnnie paGoTsl, cocTaBlieHHme 0T9eTa ¢ PeKOMEHEAIMAME II
TeXHOJOTHIECKOH cXeMe HATHETAHHA B YCIOBUAX JIHTEIBHON JKCIIyaTaIun
NIacTa-KOJAJAeKTOpa W METOAWKEe CTALNOHAPHHIX HAGMIONEHHN 3a DPeKIMOM
HaTHETAHUA, C¢ XapPaKTePHCTHKOH MCXOMHHEIX THAPOre0JOTHIECKUX JaHHBIX
I TOCHeAYIOIIUX PpAcieToB 10 pe;RUMY HATHETAHHS IIPOMBIIIeHHEIX
CTOKOB.

B saBmcuMocTH OT CHOMKHOCTH THPOTEOJOTHUECKHX YCJIOBHIl, 0TBeT-
CTBEHHOCTH IPOEKTHDPYeMOTO IO3eMHOT0 chpoca, a Takke 00beMa 1P OMBIIIeH-
HEIX CTOKOB, IOJJIe;KaliuX HOfseMHOMY cOpocy, cocTaB M 00beM pasBeJ0YHHIX
paboT B HepeYHCICHHOM BHIIe KOMIUIEKCEe MOKEeT OBTH COKpAIIeH.
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§ 4. TMpporeonorHyecKHe pacyersl, CBA3AHHbIE
¢ nopsemHbiM cGpPOCOM NPOMbILIEHHBIX CTOKOB

Veranosiedde YCIOBHH moxzeMHOT0 cOpoca IPOMBIMIIEHHEX CTOKOB
¢ KOAHMYeCTBeHHON XapaKTepHCTHKOM NPUeMICTOCTH HOTIOomAaniX CKBaKuH,
a TaKKe CKOPOCTH pacHpOCTPaHeHNA CTOKOB B IIpefelaX IOTJIOI[AIONIETO
ropmaonTa Tpedyer 00OCHOBAHHOrO INPOTHOBA THAPOAMHAMHIECKON CXeMHI,
OyKHAeMOll IIPH 3aKauKe IPOMEIILIEHHHX CTOKOB B ION3eMHbIe ToAmu. B mep-
BYI0 odepeqb HeoOXOIUMEI OIpefeldeHHs THIPOTEOJOTrHYeCKHX IapaMerpos,
ABIAIIAXCA WCXOMHBIMA BeJWIMHAMA [IA THAPOTe0JOTHYeCKHX PpacdYeros.

OCHOBHEIMH pacYeTHHIME BeJINYHHAMHU (THAPOre0JOrMIeCKAMH Ilapame-
Tpamn) ABIAOTCA Kodddumuent GuabTpanun (Bo{ONPOHUIAEMOCTIL), HIX Koa(-
durnment mporumaemocTy, s(pPeKkTHRHAA MOIIHOCTE BOXOHOCHOTO TOPHM30HTA,
BOJIOIIPOBOTUMOCT ILIacTa, Koa(duuuent unbesonpoBogHocTH, dPderTHBHAM
HOPHCTOCTh (TPEIIMHOBATOCTh WM B3aKAPCTOBAHHOCTH) HOPOJ. SHAYeHHS
TAIPOTe0JIoTHYeCKIX IIapaMeTPoOB BXOMAT BO Bece pacdeTHsle GopMyJIsi, HpH-
MeHfeMble NPH PeIleHNH PasIHIHBEIX BOMPOCOB I0 ¢OPOCY IPOMBIILICHHEX
erokoB. CTemenb MOCTOBEPHOCTH Pe3yJIbTATOB IPOBOAMMBIX pPacueToB BCeIeso
OTpeeNsieTcs CTENeHBbI0 TOYHOCTH CPeJHEX BeJIHYWH THAPOTe0JOTHYecKHX
mapamerpoB. HamGonee mocToBepHEe pesyIbTAaTH II0 OIpeJeJeHHI0 mapa-
MeTpoB 00ecIeYuBaIOTCs IPOBeeHNeM KOMILIEKCA IIOJIeBHX ONBITHO-QUIbTpa-
OUOHHHX paboT, KOTOPHMU Hamubojee IOJHO BHABIAKTCA THIPOTe0JIOTH-
geckme 0COO@HHOCTH MCCIeAYeMBIX BOJOHOCHBIX TOPU3OHTOB B eCTeCTBEHHBIX
yeaoBuAX. IT0 0COOEHHO CYMECTBEHHO JJIA HEONHOPOAHBEIX INIACTOB, HE HOJ-
MAfONAXCA TOYHOH ONeHKe faske IPH THIaTelbHOM 0TGOpe $0JBIIOro YHcIa
00pasmoB [miA JabOPATOPHHX OIpejeleHANl HPOHUIAeMOCTH U IOPHCTOCTH
make OPU IPOBEeHIH IIOJHOT0 KOMILIeKca KapoTasKHeX pador. [lasa rpemuno-
BATHIX IOPOJ HOJEBEe OMBITHHIE PabOTH ABIAIOTCA eIUHCTBEHHEIM CII0cOOOM
HOJYYeHHA HAJeKHBIX TAAPOTe0JOTHYecKUX IlapaMeTposB.

OCHOBHEIMA TIapaMeTpaM#, MO3BOJAIONMME OIEHHTh Kod{pduument mpn-
eMICTOCTH MOMJIOMAONMMX CKBAKIH 0e3 ydeTa ero M3MeHeHHA B 3aBHCHMOCTH
0T BpeMeHM, ABIAIOTCA KOIPOHIMEHT IPOHHIAEMOCTH IOPOJ HOIIONIATOINEro
rOPM30HTAa, MOIHOCTH BOJOHOCHOTO mmacrta. [las ompepeneHnA [aBieHHA,
HeoOXONMMOTO [ 3aKkadkd OMpefe]eHHOr0 pacxofa HRHAKOCTH, [OJIHHO
OLITh, OUYEGBHHO, HW3BECTHO MOJOKEHNe CTAaTHYECKOT0 YPOBHA W/ IIacTOBOE
JaBIeHHE.

OCHOBHEIM IapaMeTpPoM /A THAPOTe0JOTHYeCKAX PacuerosB, YIATHIBA-
OIIM YOPYTHil peskuM, KpoMe YKa3aHHBIX Beime, ABIATCA Kodddumment
BE30IPOBOHOCTH, KOTOPHIL MOKeT GHTH ONpejeseH Kak o JaHHBIM OTKadeR
MU HATHeTAHMIl, TAK ¥ PACCUATAH Ha OCHOBe 3HAaueHHIl KoadduiuenTos mpo-
HHIIAeMOCTH TOPHHIX IIOPOJ, C/KAMAEMOCTH FKHIKOCTH W IIOPHUCTOI CPejH,
aGCoOMIOTHON BAZKOCTH SKAMKOCTH M IOPUCTOCTH (TPEI{HHOBATOCTH) TOPHBIX
nopox. Bemmumma sdderTnsroil mopucrocTn Mian KospdunmenTa TperAHOBA-
ToCTH (3aKAPCTOBAHHOCTH) HeoOXOAMMAa TaK:e JUIA pacdera JleiiCTBATENBHOI
CKOPOCTH JBHKEHHA IOJ3EMHBEIX BOJ M HPOMBIILIEHHEX CTOKOB MpH 3aKadke
B IOPHMCTHE WJIH TPen[HHOBATHE IOPOJLL.

B npuBommMHX HE;ke OCHOBHHIX pacdeTHHIX (opMmyrax A ompeaele-
JeHUA THPOTEOTOTHIECKAX MaPAMETPOB NPWHATH CJIeAyOmue 0003HAYCHHA:

K — rosddummeRT NPOHUIAEMOCTH TOPHBIX IOPOJ;
Ky — nospdunuent GuiabTpannm;
Ky — woapduiment meilcTBUTOIBHON CKOPOCTH JBH/KEHHA IIO3EMHBEIX BOJ;
Q — peGuT oTKAYKM (HATHETAHUA) OJMHOYHON CKBAKIHEL;
g — Koa(QduIHeHT TPHEMHCTOCTH CKBAaFRIHDI;
H — BplcoTa Mbe3oMeTPHYecKOTO YPOBHSA HAIOPHOTO BOJOHOCHOI0 TOPU30OHTA,
cuuTag OT ero IOfOIIBEI;
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S¢ — NOHMKEHEEe NBe30METPUYECKOTO YPOBHA B OMBITHOI CKBayKHHE;
Sy — To ke B HalmIOMaTeNbHON CKBaYKHHE;
Ape — Jenpeccus NaBIeHHs B ONHTHON CKBaKUHe IPH HATHETAHHAM WM CAMO-
uzauBe (mepemaj JaBJIeHH:);
Apy — T0 e B HaOGIIOZATENIBHON CHBAayKHUHE:
M — wmomBOCTE HAIOPHOTO BOTOHOCHOTO T'OPHBOHTA;
M, — adpdexTnBEAZ MOIHOCTS HATOPHOIO BOLOHOCHOTO TOPHU30HTA;
W — Bogonposogumocts mTacra;
* — mpuBeNeHHBLE pajEyc empeccHn;
R — papmyc genpeccny (KOETYpa MUTAHAA) NPH yCTAHOBHBIIEMCST IBH/KeHAHA
IOJ[38MHEIX BOJT;
e — Pajinyc BOJONPNEMHON YacTH BHIPAOOTKH;
'y — PACCTOAHME HAOIIONATETBHOH CKBa/KWHBL OT ONBITHOIN;
U — abcomoTHAA BABKOCTH FRUIKOCTH:
Y — Bec efUHMOH 00beMa FRUTKOCTH;
n — HOPUCTOCTH -(Kod(pOHOUWERT TPEenIHHOBATOCTH WJIH 3aKapCTOBAHHOCTH)
IOPOJ BOJOHOCHOTO ILTACTA;
1, — 3PperRTHBHAA MOPHCTOCTH HOPOJHL;
@ — Ko3((GHUIUeHRT Ibe30HPOBOTHOCTH ILIACTA;
B — woadunment cumaemocTn REIKOCTH:
Be — xospdunument cmmMaeMocTH TMOPHUCTOI  CPeJHI;
li — IPOJIOKUTENBHOCT OTKAYKN (HATHETAHUs) LPH 3aJaHHOM perknMe;
I' — obmas NpogORATENBHOCTD OTKAUKU (marmeTannsn);
Typ — TpHBefieHHANA MPOAOIKATONBHOCTS ONBITHON WM AKCITYaTallHOHHOM
OTKAYKH (HArHeTaHus);
Ei — materpanbHas umokasarenbHas (GyHKOEA.

Onpenenenne KoaghthMUHEHTA NPOHHLAEMOCTH

H KO3 (hHUHEHTA DUABTPALUUH NPH YCTAHOBHBLIEMCA
OBH)XEHWH NMOA3EMHbIX BOJ METONOM OTKayek

H HarHeTaHHui

Ipn nemwwenmnm xuprocT: coriacHo sakomy Jlape:m smavenne ko3 du-
IHeHTa IPOHUNAeMOCTH METOOM OTKaYKH ompemersercA mo gopmyie [[omon

K —0:3660u (lg R—1gro)
MaSecy :

B gopmyae (VIII-B-1) upumsarer crenyiomue pasmepmocta: K — dapcu;
Q — cuPleer; p — cna; R, ry, S, My — cm; Y — Kelem?.

lpu onpenenennnm koodduuuenta TPOHUIAEMOCTH METOTOM HATHETAHMIL
WA IPH CaMOM3JINBe MHOKHTeNb Sy B 3HaMeHnatexe Gopmyins [lomon same-
HAeTCA fenpeccueidl fasienns Ap, B am (kl'/cn?), 1. e.

Apo=Sey. (VIII-B-2)

(VIII-B-1)

llpu me BIOTHE yCTAHOBHBIIEMCA JABH/KEHHH ION3eMHEIX BOJl pajguyc ne-
npecci R B gopumyate [ljonion 3aMenAeTCA yCIOBHEIM Pafiycom KOHTypa IHTa-
HHA, MMEHYEMOro HPHBeJeHHEIM paguycoMm aenpeccum R*.

Ceasp memnmy xoapdunmentom Quabrpammm u rkoadpduunentom nponn-
MAeMOCTH OIpeielAeTcA 3aBHCHMOCTEIO

Ky—=0,864K —p‘i : (VIII-B-3)

Pasmepnoctn mapamerpos B dopmyne (VIII-B-3) caenyiomue: Ky —
anicymru, K — dapcu; y — kelem®, p — ens. ;
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OG6menpuHATas TMPaKTHKA IPOOHKX M OUHTHEX OTKAYER (marHeTaHMII)
IpefycMaTpUBaeT IpoBejjeHHe WX IPH He Memee 9eM JBYX-Tpex pasINIHEIX
perrEMax (CTyIeHAX), YTO [jaeT BO3MOKHOCTE HOCTPONTE rpaduK 3aBECHMOCTH
mebuTa OT MOHWKeHHA NJIM JeNpeccHH JaBJeHHd, HA3HBaeMoil B IIPaKTHKE
HCCIEOBAHNA HedTAHKX CKBAKEH HHAMKATOPHOU kpusoit (puc. VIII-11).

IIpn gmwKennn BORH, IOXYMHAKIIEMCA 3aKOHY Jlapcu, MHAMKATOPHEE
aummn, T. e. sapmenmoct Q = f (So) m Q = f (A Pc), XapaKTepU3YIOTCS JIH-
HeiiHOli 3aBUCHMOCTBIO, CJeJoBaTeJIbHO, pacdeTsl Kodddummenra IpPOHHIAL-
MOCTH BOSMOJKHO TPOU3BOJUTE /A OIHOTO pe;RuMa IMOHHKEHNs (mam metmpec-
CHE JaBIeHnA), COOTBETCTBOBABMIEo TOYKe HH[MKATOPHOH JMHHM, CYHIeCT:

BeHHO He OTKIOHALmEics oT obmei
G 3aBHCHMOCTH.

O maamyuy OTKJIOHEHHWI OT B3a-
xona Jlapen MOKHO CYAHTH 1o Qopme
MHAAKATOPHOH JHHEW, KOTOpag [
HAIIODHOTO TOPH30HTA TepexojuT u3
npAMoOii B KpPHBYI, O0pPAalleHHYIO BhI-
TYKI0CTHIO K OCH KOOPAUHAT, OTBEIAI0-
meil 3HAYEHHAM PacXofa OTKAIKH
(marmeramms). Opmaxo HeoOXoxumMo

S.,ap, YUUTHBAT, 9TO HeGoabme OTKIOHE-

HUS WHAMKATOPHOI JHHEA OT HPAMOK

Pmc. VIII-44. Kpupme sapucamoctn MOTYT HMeTH MECTO HE TOJBKO 3a C9eT

Q =7 (Sc) m Q = f (Apc). HempuMeHHmMOCTH 3akoHa [lape:m, HO

TaKKe BCJeJCTBHe [APYIHX OpHYINH,

KaKk-TO: IOTEPH HANOPa OPH [BU;KEHHH SKHJKOCTH IO CTBOXY CKBARUHEL,

[eCKOBAHUA CKBAJKAHHE, M3MEHEHHA TeMIepaTypsl JKANKOCTH W ee MHHepa-

JMBATINH, Ta30BOro ($aKTOpa W T. 1., KOTOPHE HEOOXOAHMO Y9HTHBATE BBO-
JOM COOTBETCTBYIOIIHX IIOIPaBOK.

Onpenenenve KO3p(pHUUHEHTA NPOHHLAEMOCTH

H koahpuumenta hUALTPALHH NPH HEYCTAHOBHMBIIEMCA
LABHXEHUH NMOA3EMHbLIX BOJA METOAOM NPOCNeXHBAHHA
3a BOCCTAHOBNEHMEM YpPOBHA (RaBneHuA)

nocne OTKA4KW (HarHeTawua)

Metonsl ompefieiennsa Kodddumumenta IPOHHIAEMOCTH M KoaddunuenTa
¢uibTpanEm, a TaKie JPYTEX NapaMeTpoB IO JAHHBIM BOCCTAaHOBJICHMA
ypoBHs (IIACTOBOTO JAABIEHN) NOCIe OTKATKH MM HATHETAHNsA OCHOBAHEL HA
NpHOIMKeHHBIX BaBICHMOCTAX TEOPHH YIPYroro peskmMa.

[IpenMymecTBO STOT0 MeTO[Aa WCCJAEJOBAHMA 3aKII0YAETCA B BO3MOM-
HOCTH ONpeJeleHns TaK HA3EBAeMOro d(QeKTHBHOro roapdunmenTa MPOHH-
NaeMOCTH 3HAYHTENBHOI 30HEI BOIOHOCHOTO TOPH30OHTA, caabo OTpayKkaoIero
cocTosEMe UOPOx B mpu3aboiiHoil 30He (3aKOMANLTHPOBAHHOCTH WIH HAapy-
mennocts) [Ilenkaues, 1959]. Hpome Toro, sToT MeTO[ MO3BOJIAET CY[ITH
0 KoaddunueHTe IMbe30IPOBOJHOCTA INacTa (cm. mmxe). ComocraBirenme dd-
dexTABHOrO KOd(@UIMERTA NPOHHIAEMOCTH BOJAOHOCHOTO TOPUSOHTA © K03 (-
dUIUeHTOM IPOHANAEMOCTH, PACCIUTAHHEIM IO dopmyne Twomon (VIII-B-1),
laeT BO3MOXKHOCTb CY/UTh O COCTOAHHA IPH3A0OIMHON 30HH IIACTA U BLIABATH
HeoOXO[EMOCTh IIPOBEJeHNA MePONpPHATHH [0 JOMOJHATEIBHOMY OCBOCHIIO
CKBAYKUH [JIA yBelIWYeHHs ee NPHEMHUCTOCTH.

CymHOCTb MeTOAa BaK/II0UaeTcsi B IPOCIEKUBAHAE 32 BOCCTAHOBICHHIEM
3aboiiHOr0 JaBJeHHs], CYATAA, UTO Iepe HpeKpalleHneM OTKATRU (marEeTa-
Hus) JBIKEHNe IOJBeMHBIX BOJ GBlI0 YCTAHOBHBIIMMCA, T. €. Mepej OCTAHOB-
Koil CKBasKMHEL 3HAUeHns S, WIH A p, BO BPeMeHH 0CTABaJCh MOCTOAHHBIME.
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ITo pamnnM HaGMIOMEHU CTPOHTCA KPHUBAS BOCCTAHOBJIeHHS 3a00iHOrO jaB-
TleHHA B KoOpAMHEATAX A p, (nnu S ulg ¢, 0 YKIOHY NPAMONHHEEHOr0 y4acTKa
KOTOpO# oIpefielAloTCA IapaMeTpPHl INlacTa M ckBaskmusl (pume. VIII-12).

Onpepesienme mapaMeTpoB IO BABHCHMOCTH TEOPHH YIPYTOTO PperkmMa
BO3MO/KHO IIPH HAJWYHW CJHeIYIOMIX YCIOBHil: BOMOHOCHBII IJIACT 4O Hadaja
paspaboTKN I IPH HKCINIyaTalUyd HAXOAUTCA B YCIOBHAX YIOPYLOro pesimMa,
JBIKeHMe JRUIKOCTH K CKBaKHHE MM OT CKBJKHHEL ILUIOCKOPAagHaIbHOe
O NOofYMHsAeTCA JHHeidHOMY 3akomy Jlapch, IIacT OfHOPOJEH IO TPOHHIAe-
MOCTH, IOPACTOCTH, YIPYTOCTH I IOCTOAHEH IO MOITHOCTH, KPOBJIS M TIOOIIBA
[jacTa HEIPOHHIAeMSEl M TOPH30HTANBHE, ;KUIKOCTh OMHOPOAHA II0 BA3ZKOCTH
A yOopyroctd, o0beMHAA YHPYTOCTh IIACTA W SKUAKOCTH IMOMIMHAIOTCS 3aBH-
camocTAM 3akoHa ['yxa.

al, S am

lgt,
1gt, 19t gt

Puc. VIII-12. KpnBasg saBmcummMocTH BoCCTaHOBIEHHA 3a00iiHOTO [a-
BIEHUA OT JOrapu(mMa BpeMeHH.

Koaddpumuenr mpormmaemMocTd B JaHHOM ciaydae onpefeisierca mo op-
MyJIe

K. 01830n _ 1830p

e i

: (VIII-B-4)

Apy—Ap,

b lgt,—lgt,

— yraoBoil KOapPUIHEHT NPAMOIUHEHHOTO yYacTKa KpH-

Boit Ap.=f(lgt).
Ha rpapure VIII-12 smauenns Ap, B xI'/cu® (am).
= lg'%;f;t—aymomﬁ KO3(UIMeHT OPAMOINHENHOI0 YYACTKA KPHBOIL
- P 1
Sc = j (Ig t) .
Ha rpadure VIII-12 spavenna S; B 4.
Ocranbasie pasmeproctn B dopmyae (VIII-B-4) caenyromue: K — dapcu,
Q — cM¥fcex, M, — cm, y — 2/cu®.
Koadpdurmenr duaprpamunm paccuutsiBaercss mo Gopmyne (VIII-B-3).

ﬂnpenenenue panguvyca penpeccuu
H NpHBeJeHHOro paaKyca AenpeccHH

ONPELENEHHE PAQLUYCA LENPECCHH NPH YCTAHOBHBILEMCA
OBHHEHHH NOO3EMHLIX BOJ,

Jlaa onpenenenna pagmyca felpeccHd apTesMaHCKHX CKBAKWH IIPH yCTa-
HOBUBMIEMCH JBI/KeHHM IIO3eMHEIX BOJ HeT YIOBJIETBOPHTENBHEIX (opMyI.
O0pramo s oroit menm mcmoawsyiorca dopmynam 3mxapara m Hyca-
KIHa, OpudeM B IOCHefHeill B3aMeH MOIIHOCTH BOJOHOCHOTO TOPH3OHTA
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MOCTABIACTCA BEIHIMHA IbE30METPHIECKOro HAIOpa OT IIOOMBH rOPH30HTA.
Mopmyna 3mxapara O0O0HYHO [(aeT B3aHWKEHHbe SHATCHIA pajpmyca [ie-
HpeccHim.

IlocToBepHOE OIpe[eNeHHe 3HA4YeHNMi pafmyca Jempecchn yCTaHaBJIH-
BaeTCd 10 pesyinbTaTaM OTKadYer HJIH HATHeTAHWIT NpH HaJuden Habmaopa-
TeJbHEIX CKBA’KHH M PACCYATHIBAETCA TO BHIPA/KeHMIO, OCHOBAHHOMY HA

dopmyne [lomon

Sglgr—Sulgre Apelg ra—Aprlgr
B = c H i c c . S
g s ) R (VIII-B-5)

ONPEAENEHHE NPHBEOEHHOTO PALHYCA OENPECCHH
NPH HE BMONHE YCTAHOBHBLIEMCA [BHEHHH MOA3EMHBIX Bono

Jlpw;Kkenue MOJ3eMHEIX BOJ TpH OGHYHOR IPOOIKATEIBHOCTH OTKATKH
(marmeTaEmA) M YAATCHHOCTH OMEITHON CKBAKMHBL OT IPAHHIE! o0XacTd IATa-
HEA MOKeT CYMeCTBEHHO OTAMIATBCHA OT YCTAHOBHBIIETOCH. TloaTOoMy mopcTa-
HoBKA B Qopmyny Jliomon 3HAYERHA PajHyca HeNpeccHu, 0TBeTalomero yera-
HOBUBIIEMYCH JIBHJKEHMIO TOJ3eMHEIX BOJ, MOKeT HPUBECTH K omuGKam.
C menpi0 YMEeHBIIEHHA WX PEKOMEHAYeTCA AT yCIoBHil YHOPYToro pemMa
¢mapTpammE BBOAATE B QOPMYyIy Jliomon npHBeeHHEI pajguyc Aempeccu,
paccunTeBaeMsii 1o Qopmyie

R*=1,5+ 2,0V alup. (VIII-B-6)

B Qopmyre IPHHATH pPasMepHOCTH: & — n2/cymru, Tpp — CYTRH.
Benwamma NPHBEJEHHON TPOAOJKATENBHOCTH OTKATKI (marmeTaHmA)
ompejeliAeTcA Mo IPHEGIWKEHHON ¢dopmye

Top =;%ft_*, (VIIL-B-7)

rae Qi, t; — AeGHTE W JTHTEJBHOCTH OTKAYKH (narmeTaHMA) TPH pPeKUMAX,
IpeITecTBOBABIIAX PACUeTHOMY, M PACUCTHOM DEIKIME;
Q — pebuT OTKAYKA (marHeTaHuA) IPH PACYCTHOM DpesRiMe.

Onpenenciue COCTOAHWA NPH3a00HHOH 30HbI
BOJIOHOCHOTO FOPH30HTA

Jlnsa ompepelieHusl COCTOAHUA npu3aboiiaoil 30HE, BHI3EIBAGMOT0 BHHOCOM
Iecka B CTBOJ CKBa/KHHEL ¢ o0pasoBaHHeM KaBepH WIH oOpyImeHHeM MOPOX
BHINEJe;KAamuX TOJII, KoNBMaTaluell NpusaboiHoil 30HE MeXaHHIeCKUMH
npuMecsAMA HIH 33 C4eT oGpasoBaHusA OCAAKOB W APYrUX NPHINH, HpPAME-
HSAOTCA 3ABACHMOCTH, OCHOBAHHEIE HA CONOCTABJICHHH NAHHLIX nccaeoBagnA
CKBAJKUH 1O 3aBUCHMOCTH YCTAHOBHBINETOCHA peruMa ¢uabTpalHA M HEeycTa-
HOBHBIIEroCs JBUKEHNSA IOJB3eMHHIX BOJ NPH YHPYTOM DPEyRUME. Ha ocHoBa-
HAM STHX 3aBHCAMOCTEHl PaCCINTHBAIOTCA NpUBeeHHEH pajmyc BOJOIpHEeM-
HOil 9aCTH CKBA/KHHBI, aKTOD IOBPEKIeHHA macra, oo Tomacy, 1 rosdhdn-
muent C, Bxopamumit B fopmMyny Jionon 1 XapaKTepu3yIOIMni [0MOIHATEIb"
HEle CONPOTHBICHAA Mpu3aboiiHOH B30HEL.

IlpuBeneHHbl PagIycC BOJONPUEMHOI JaCTH CKBa/KHHBI PacCYNTHIBACTCH

no Qopmyie

lgri—lg B —2% —1g R — 3¢, (VI1I-B-8)
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Besnuuna daxropa mospesxpenns miacra, mo Tomacy, ompegexserca
3aBHCHMOCTHIO

P 2 lg
i o) L O el ST I AR !
=1 — T g (VIIL-B-9)

HKoodpduument C, xapakTepnsyommii T0I0JHATEIbHEE THAPaBINYCCKUE
COmpOTHBIeHAA Tpu3aboiiHOH 30HKE, paccuuTLIBaeTcA TO (opMyiTe
R* R* ’
C=2,3(lg—,——lg r—-):2,3(lg re—lgre).  (VIII-B-10)
i [+]
c

¢

Ecmme >0, C > 0 u ry < r, T0 9T0 yKassiBaer Ha 3acopeHne WO [0-
HIKeHHYIO IPOHHI[aeMOoCTh miaacra BOJM3M CKBAKHHLI M HAa HeoOXOXMMOCTD
MEePONPHATHIL A yBeaudeHus IPOHHINAEMOCTH TPU3aboiiHON BOHLI BOXOHOC-
HOr0 ropH3OHTA M, CleI0BaTeJbHO, IPOM3BONUTENLHOCTH HATHETATeIbHOI
CKBayKHMHEL,

OHDBHGHEHHB MOLLHOCTH ﬂﬂrnﬂﬂﬂlﬂﬂ.l.ﬂl’ﬂ BOOAOHOCHOrO
TOPpH30HTA W ero BOOAONPOBOAHMOCTHL

Onpenestene  MOMHEOCTH BOJOHOCHOTO TOPH3OHTA TPOHZBONUTCH IO
KapOTa/KRHBIM NAHHKIM H HA OCHOBAHWI Ie0JOT0-THTOJOTHYIECKOTO paspesa,
YCTaHABJIMBAEMOTO [APYruMi cuocobamu. [l BOJOHOCHHIX TOPHBOHTOB,
3aKII09AI0MUX TPOCION HeIPOHUIAEMHIX TOPOJ, CefyeT B KadecTBe pacuer-
HOTO 3HAYEHMA MOMHOCTH, Ha3hHBaeMo# >PHeKTHBHON MOMHOCTBIO, TpPHHEH-
MaTh CYMMapHYI MOIIHOCTh ITPOHHIAEMEIX CJIOEB.

Herounoctn B ycraHOBIeHHN MONIHOCTH BOZOHOCHOTO MJIACTA He BIIIAIOT
Ha pes3yabTaTHl OUpejeleHHs ITPHUeMHCTOCTH CKBaKHH HPH YCTAHOBUBIIEMCS
ABU/KOHNH, TAK KaK IPH BTHX PacdeTax, TaK jke Kak U IPH pacderax Koaddu-
[HeHTA NPOHANAEeMOCTH, NPHHHMAaeTCH OfHA W Ta jKe BeJMYMHA MOI[HOCTH.
ITO CBABAHO ¢ TeM, UTO B 3aBHCHMOCTH LISl 0GOUX BHUOB PacueToB BXOIUT
npousBefienue KoodumuenTa NUPOHUIAEMOCTH HA MONHOCTH IJIACTA, XapakK-
Tepu3ylliee BOXONPOBOAUMOCTH Iocaenuero. IIpm ommbke B cropony saBhi-
MeHAA MOIHOCTH BeIMYMHA Kodp@uIUEeHTa NPOHALNAGMOCTH HOTYIAETCH
3aHM/KeHHO W Hao0opoT, HO Npou3BeleHHe 00eNX BEIWIHH OCTACTCH HEH3-
MEHHEIM.

Onmaro wWempaBHIBHOE ONpeJeleHHe MOIIHOCTH BJIMAeT Ha BeJTHINHY
Koo uiienTa Mbe30NPOBOJHOCTH, BHYMCIAAEMOr0 M0 (opMyJle (VIII-B-14),
Il CIeN0BAaTeNbHO, HAa Pe3yIbTAaThl PACYETOB JIA YCIOBHII YUPYroro pesKmMa.

Bonomposomumocts miacra mpejcraBisier mponssenernie KoddpuimenTa
$mapTpanuu (BogomponunaeMocTs) Ha aPeKTIBHYIO MOITHOCTE ILTACTA

W =KysM,. (VIII-B-11)

JlAA COMCTHIX MUITACTOB M ToJIN CyMMapHas BOLOIPOBOIHMOCTD IopejcTaB-
JAeT CYMMY BOJOIPOBOTUMOCTEH NPOHHIACMEX CJI0EB:

Ws e ZKdJi“Mri = Kq), cpiwa, (VIII-B-12)

IAe sHadenue Ky o, NpescTaBisieT CPejiHMii B3BeMmenHi KOaPPUIHEHT s
Tpamud, T. e.

n
3 KgM;
(5

S

Ko apre . (VIII-B-13)
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Besmamia BOOIPOBOIAMOCTH ILIACTA BXOJUT BO BCe (POPMYJIHL IS Ompe-
JleeHNs IPUTOKA BOMH K CKBaKMHAM M, CJIe0BATEJIbHO, XapaKTepH3yer Bo-
ZT0OOMIBHOCTh BOJOHOCHOTO TOPU3OHTA.

Onpenenenue Ko3ththMuHEHTa NbE30ONPOBOAHOCTH mnacTa

OCHOBHEIM TApaMeTpoM, XapakTePU3YIOMMM YUPYIUid DKM, ABIACTCH
K09(UIMENT BE3ONPOBOIHOCTH, KOTOPHIH MOKET OHTH paccuuTaH Ha OCHO-
BaHWM 3HaveHmil Kos(dHIHeHTa NPOHMIAeMOCTH, BAZKOCTH, IOPHCTOCTH H
CARMMAEMOCTH BOJBL M TOPHCTOIl CPejibl, BHIPA/KaeMoil 3aBHCHMOCTLIO

bt K - -
& = WPt Po) (VI e

5,60

512

t/am
&

n
n

A

""--.2_.—-

7

|
A\
AN

3,94

|
\‘"\\

3411~ W TR et Py {4k R k]
T 156 378 60.0 822 104,5 1267

Temnepamypa, °C

Puc. VIII-13. Ipadur mamenenna Kosuimenta CHAMaeMOCTH
quCTOll HerasnpoOBAHHON BOJIBL

Kpunsie 1—6 COOTBETCTBYIOT AABICHHAM: 1 — 7 am; 2 — 140 am; 3 —
211 am; 4 — 281 am; 5 — 351 am; 6 — 422 am.

PasMepHOCTH HapaMeTpos B Qopmyne (VIII-B-14) caepyomue: a —
em®/cex, K — dapcu, w — cn3, n — B [OJIAX eJWHMIEL, P 1 Pe — 1/am.

HenocTaTkoM jaHHOTO crocofa ompefenenus Koapdummenra Ibe30mpo-
BOJHOCTH ABISETCH TO, 9TO BeJMYMHA Ko3(PuIeAra CiKHMAaeMOCTH MOPHCTOi
cpemsl MoykeT OHTH ONpejielleHa TOJABKO B Pe3yIbTaTe JHOBOMBHO CJOJRHELX
naGopaTopHEX padoT, G0bIIell YACTBIO 7Ke OHA MPHHUMAETCHA OPHEHTHPOBOTHO
10 JAHHHIM HCCIENOBAHMUII IOPOJ B IPYTUX PailoHAX CO CXOAHBIMHE ITACTOBERIMM
yeaosuAME (MeTOJ AaHAIOTHH).

Beamunna Kos(duIuenTa C/KAMAEMOCTH KHIKOCTH  PaCCYHTHBACTCA
¢ yueToM ee MHHeDAJM3AIllH, TeMIePaTypPH ¥ JaBleHNs B ILIACTOBBIX yCJIO-
BHAX CJHeYOU[AM 00pasoM:

a) C;KEMaeMoCTh YHCTOH BOJEI, He COfep:kameil PacTBOPEHHOro rasa —
By, ompeseasieTcs Mo rpadury Ilsmonca— [lopcona—Crenpnara s CpeJiHIX
SHAUeHWI ILIACTOBOTO [ABJeHHS W TeMIepaTypsl JaHHOr0 TOPH30HTA
(pme. VIII-13).

6) CrxmMaeMOCTh MUHEPAJN3OBAHHON BOJIBI (IpoMBIMIJIeHHBE  CTOKH),
He cofiep;Kamieii pacTBOPeHHOro rasa, ONpeflesAeTCA IO dopmyne B. H. Ma-
MYHBL

B 716 10-16%, (VIII-B-15)



rae G — MuHepaIH3ANEA BOIH (TPOMENLICHHEX CTOKOB), 2/a;
Y — o0beMHEIT Bec BOJEI (IPOMBIMIIEHHEX CTOKOB) B ILTACTOBHIX YCJIO-
BHAX, 2/camd.
B) C:xuMaeMoCTh MHHEepPaTH30BAHHOI BO/BL, COfepsRalled pacTBOPeHHEI
ra3, PACCUATHBAETCA IO (opMyile

B = Bos (1+ 0,05 8y, (VIII-B-16)

rae Sy — rasoBuil ¢akrTop.

Omnpenenenne Kosdpunuenra c:xuMaeMocTH FHUTKOCTH JAHHBIM CIIOCOOOM
upueopurca B pabore B. H. Ilearavesa (1959).

Boxee magemno rosddumment nbesomporogmocTH MIacTa onpenerserca
10 IAHHLIM ONBITHHIX I'M[POTe0JOrHYecKHX paboT, T. e. A yciIoBmil ecrect-
BEHHOTO 3aJeranusd BONOHOCHBIX mopox. CymmocTs MeTona 3sakiiogaercs
B H3MepeHNN LIOHIKeHHA Ibe30MeTPHIeCKOTO YPOBHA (HeNPeCCHW [aBieHms)
IpHn OTKaYKaX (HATHeTAHHUAX).

Mmewres mecronbro BapmanToB pacdera roaddumuenta nbesomponoji-
HOCTH 10 JaHHBIM OTKAYKA (HATHeTAHWA) HPH HAJIAYAY YA OTCYTCTBUN Ha-
OMIOaTeIBHHX CKBAJKYH.

ONPEQENEHHE KO3®®HUHEHTA NbE3CNPOBOJHOCTH N0 DAHHBIM
HABNIONEHHHA B ONbITHOR CKBAWHHE

1) Pacuer rosddummenta Obe30IPOBOXHOCTH 110 NAHHKM HabI0qeHMU
33 IOHIZKeHNeM [be30MeTPUYEeCKOTO YPOBHA (IeIPecCHE JaBJIeHHA) B HAYAIb-
HGBIH NePAOJ OTKAYKM (HArHeTaHWA) IPH IOCTOAHHOM TeGmTe IPOH3BOAATCH
MeTomoM mozbopa a mo $opmy.re

2
. c
AJDC]_ 2 SO]_ i (— 4a11)

Mo =Fe = ;(T) (VII-B-17)
l _
4at,

IIpn sHavenmax aprymenta HHTeIPAIBHOUW II0OKa3aTeJbHOH (yHKIHNA
2
-
!T:;—<10“2 dopuyna (VIII-B-17) moser GHTH BaMeHeHa NPHGTmKeHHEM

seipaskenneM (VIII-B-18), mossoasomum ompegeants BeIHYNHY Koaddhm-
[ueHTa Mbe30UPOBOAHOCTH, He Ipuberas K MeTomy mopbopa,

%l 2,23 T So, 16 2,22 i
lga— & £ VIIL-B-18)
g a= Scz—SC]_ . (

Ilps HarmeTanmm ¥ s CaMONBIWBAIIUXCHA CKBAKHH SHATCHHSA Se
u S;, B dopmyme (VIII-B-18) zamensiorcs cooTBeTcTBEHHO BeJHYAHAMHA
A.pcx u A_pﬂz'

I'magreiM mpemaATcTBHEM 117 IpPUMEHEHHA ITOTO CIHOCO6A SBISETCH TPYA-
HOCTb IOJJIep/KaHHA CTPOr0 MOCTOAHHOTO [e0MTa NPH OTKAYKE WM HarHeTa-
HHW, a TakKe HEOOXOZEMOCTH 0COGO TOYHEIX M3MepPeHHH NOHMKEHHH Ibe3o-
MeTPHYeCKOT0 YPOBHA WIH JeNpecCHH JaBJIeHINI.

2) Onpepenenne xKosdhdumuenta Obe30IPOBOAHOCTA HO HAHHBIM BOCCTAHOB-

r

2
JeHIA YPOBHA WIH NaBJeHAA IOCAe OTKAYKH (HATHeTAHWs) IpH 4; =3

HOPOU3BONINTCA IO (opMyJie

Ape=Sey =12 (1n 2’?5“ +In z). (VIII-B-19)

183



B mammoM ciydae crpomTes rpadEK BOCCTAHOBIEHUA YPOBHA ([aBlIeHNA)
B KoopumuaTax Ap; S m lgt (em. pme. VIII-12) m mocrpoenmem ompepensercs
oTpesok B, oTceraeMsli IpPOJOJIKeHWEeM CpejHell TNpAMOINHEHHOI dYacTu
9T0H NUMHHA Ha ocu opjamHAT, coriaacHo Gopmyxae (VIII-B-19), papmmuit

Tea 225a e
B = Kl In 2 x (VIII-B-20)

Omnpenenns us ¢opmyas (VIII-B-20) Ine m mepexogd K JecATHIHBIM
norapudmaM, moiydaeM OKOHYATEIBHYI 3aBUCHMOCTH 1A pacdeTa BeJMIHHEL
KoaPdHIEmeRTa TTHE30NPOBOJHOCTH TJAacTa:

et L Sl S R (VIII-B-21)
Qu rg
HospunuenT mpesonpoBojiHOCTH MO;KeT OHTH PACCUATAH M II0 GopMmyie
(VIII-B-18), mockompKy mociefHAA XapaKTepuU3yeT TaK:Ke BOCCTAHOBJICHUE
YPOBHA IIOCJHE OIEKITA, AOBEAEHHOTO A0 CTAJHH YCTAHOBHBINErOCS JBHHeHUA.
B sroM caydae me Tpebyercsa rpadmdeckoe ompepenenue orpeska B, a B dop-
myay (VIII-B-18) momcraBisierca Bmecto Sc, W Sc, BeIHYHHB IOHVGKEHUS
I TOBHIIEHUS The30MeTPHYeCKOro YPOBHA (MeNpeccHu [aBJIeHHA), cUMTask
OT JUHAMEYIECKOr0 YPOBHA B KOHIE ONEITA H OTBeYAION[Ae ABYM TOIKAM IMPAMO-
NmHeiiHOTO0 OTpesKa saBumcmMocTd A p 1 lg ¢. PesyabraTel pacdera 000HME CIIO-
co0aMH TOKIEeCTBEHHEL.

Onpenenenne KodpPUNUeHTa NHE30MPOBOTHOCTH M3JI0KEHHBIM CIIOCO0OM
BO3MOKHO TaKKe II0 JAHHHEIM H3MepeHHs Nbe30MeTPHYeCKOro YPOBHS (maBiie-
HHS) He IPH IOJHOH OCTAHOBKE CKBAa;KUHEI, a IPH Iepexofie ee ¢ OMpeeseH-
HOTO MOMeHTa BpeMeHH IOoCle YCTAHOBUBIIErOCsS DeKAMa OTKAaYKH (HarmeTa-
HO) Ha IPYToii pe:KuM ¢ medurom @, HEM3MEHHBIM BO BpeMeHH, GOIBIIHM HIN
MeHBIIM NepBoHavadbHoro nebura Q. Ilpu pacuere B dopmyie (VIII-B-17)
B JAHHOM cJydYae BMeCTO BelWdmHs () IIOfCTaB/SETCA pAasHOCTh Je0NTOB
QuQ,.

Omnpepenenne a mo rpaduKky BOCCTAHOBJEHHA YPOBHA (NaBIeHHA) B O~
HOYHOH CKBa;KEHE MOJKeT OHTh BeCchbMa HeTOUHBIM, Tak Kak B ¢opmyay (VIII-
B-20) pommen BXoguTh He (aKTHYECKWIT PajUyc CKBAKHUH, a IIPHBe/(eHHbIl
pafnyc, YINTHBAKOMMI XapakTep BCKPHITHA ILIacTa B COCTOAHAE NPN3aboiiHoil
30HHEI, YTO B PHIXJHX IOPOJlaX OIpe/e]HTh BechMa 3arpyammTenbro [llenxa-
geB, 1959]. B ycroiumBhIX mOpojax IPH OTKPHTOM CTBOJe CKBajKMHBL ATOT
METO[ [aeT YHOBIeTBOPHTENbHEE pe3yIbTaThl.

ONPEQENEHHE KO3®D®KLUHEHTA MbE3ONPOBOAHOCTH N0 LAHHLIM
NPOCNEXHBAHWA YPOBHA B HABJNIOOATENbHOA CKBAMMHE

1) Pacuer xooddunmenTa Ube3ONPOBOAHOCTH MO JAAHHEIM HabiiofeHUil
3a M3MepeHNeM MOHHUKeHHs Mhe30MeTPHYeCKOro YPOBHA (JelpeccHu faBIeHus)
B HAYaJBHBII HEepPHOJ OTKAUKHN (HarHeTaHHsA) B ONLITHON M HabIoaaTelbHON
CKBaykHHAX TPOH3BOJATCA MeToxoM mopbopa a mo gopmye

r2
Ap S = (_ T:r)
L T R, o -B-2
Apy Su ( e ) : 4 (VHI -
Eil— .lga_t

2
i
. H e
Ilpn sHavemmsAX apryMenta IOKasaTeJbHOIl  QyHKIEN — = A==

dopmyaa (VIII-B-22) mosker GuTh 3aMeHeHa NPHOIMKEHHEIM €@ BHPaKeHHeM
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e o it wis daa bt e i i kot

(VIII-B-23), mosBoaAmmuM ONpee nTh BeJIHYAHY K0dPPUIMEHTa Mbe3ompo-
BojHOCTH, He mpuberas K MeTomy momgbopa.

2,25t

2
[

Sulg

—Selg

2,25¢
2

lIga=

rH
; (VIII-B-23)

SH'"SG

ITpr marmeTamum WIH [ CAaMOM3JIMBAIONIEN ONBITHON CKBA/KHHLE B3HA-
denne S 3aMeHAETCH COOTBETCTBEHHO BEIMIHHAMHE A p.

2) Onpenenerne KosPduumenta NHe3OMPOBOJHOCTH IO JTAHHEIM HabIo0-
JleHHIl 3a WM3MepeHUEeM MOHMKeHUSA Nbe30MeTPHIECKOr0 YPOBHA (mempeccHu
faBlIeHHA) NUPH OTKadKe (HATHETAHON),

OPOBOAUMOIl NPH MOCTOAHHOM IOHHKEe- ch
HUH (IPOTHBOJABIEHHA), IPOMBBONMTCH
mo dopmyie 16 \\
i
—_— -B- N
a= o (VIII-B-24) 12 \\
rie C — QyHKOUA oTHOmeHHA L% mwam
s Pe 08 <
?“—, onpefiesenHas mo rpadury S
c
(pme. VIII-14). i i
3) Ompenenenne koa(duuuenTa mbe- 0 APy ; Sy
30IPOBOJHOCTH II0 JAHHEIM HADIOeHmIl Q2506 g8 08 L0AP:; S,
3a  TOHW/KEHHEeM  Ihe30MeTPHIecKOro ¥
YPOBHA (JeIPeCccui JABICHNA) B HATATb- ;i:xcénm III-ié).a : é‘g;g;:; jan ope-
HEI TEPHOJ OTKAYKA (HATHETAHHWA) IPU AP Sy =
HOCTOAHHOM [e0uTe TPOM3BONHTCA MeTo- —/ ( Ap, ) = f (E—) »  BXOJAIEro

noM moxGopa a mo Qopmyle B dopmyny (VIII-B-24).

H

2
AP112 SHy kL (__ 40,1.‘2)

e Bl s
; Ei(— 2
4at,

(VIII-B-25)

9J1a PopMyia mpHMeHHAMA TaKsKe A caydas HaOJIOJIEHHA 34 BOCCTAHOB-
JeHWeM YPOBHA IIOCJe OCTAHOBKH ONBITHOH CHKBayRUHBI, paboralomeil mepen
OCTAHOBKOil TIPH YCTAHOBHBIIEMCH peskuMe (BpeMA f, W f, OTCUHTHBAETCH
OT MOMEHTa OCTAHOBKM OTKAYKW WM HATHETAHWS).

4) Omupepenenne KoaddumuenTa IHe3OTPOBOJHOCTH 10 JAHHHM HAaOII0-
JeHmii Iocjie OCTAHOBKI OIBITHON CKBAYKUHBL B CIyYae ee HeIpOoJRHTeN b
HOil paoTH, T. €. HEYCTAHOBUBIIEMCA XapaKTepe IPHTOKA BOAB B CKBAKIHY
OpH OTKauKe (HarHeTaHWu), TMPOUBBOAUTCA 110 dopmyire

2 2
Apy S, Ei[_ #]_Ei 4$)
Py L 4a (T4 ty) ( 4at, : (VIII-B-26)

Apn, — S, E[ s ] E( r )
NGyl

B paccmatpmBaemoM caydae KoaQ@uimenT NBE30NPOBOLHOCTH TaK:Ke
OIpeiesisieTcA MeTOL0M Iojbopa, IpmueM &, M f, OTCYUTEIBAIOTCH OT MOMEHTA
OCTAHOBKH ONKTHON CKBa/KUHEI B BpemA 7 mpejcraBiisier TPojoiRATEIBHOCTE
Hepuofa OTKAYKH (HATHeTAHNSA).
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Onpenenenve KoafhthHUHEHTA NEHCTBHTENbHOH
CKOPOCTH ABHIKEHHA NOJA3eMHbIX BOA

Onpenenenne KospPuiuenTa JeiicTBATENbHON CKOPOCTH ONBITHEIM IyTeM
1A Tay00K03aJeralomux BOJIOHOCHLIX TIOPU3OHTOB, XapaKTePH3yHOMHXCH
09eHDb MAJLIMI eCTeCTBeHHEIMH CKOPOCTAMH JBH;KEHHA IO3eMHBIX BOJ, CJe-
[yeT IPOM3BOMATH B IpoNecce OTKAYKN HJIN HarHeTAHUA.

OnuITH 10 OIpeeTeHnio KoddduimenTta JeficTBUTEJBHON CKOPOCTH 3a-
KII09AI0TCA BO BBeJeHNHN WMHIMKATOPOB — IPH OTKaUKe B HaOII0[aTeNXbHYIO
CKBQ/KHHY, a TpPH HATHeTAHWN — B ONLITHYH CKBajKUHY, W ONpe/eaeHin
BpeMeHH ¢ TPOXO/KICHHA MHIAKATOPOM PACCTOAHHA MEHly 9THMH CKBajKi-
HaMu. B KadecTBe WHIMKATOPOB MOIYT OBITH IPHMEHEHE KPacANIHe Bellecrsa,
pajmoaKTHBHbE W3OTOIE, A TAK/KE PACTBOPHL COJEil, COMeprRaHme KOTOPHIX
B IUIacTOBOII Bome HesHaumTeabHO. MoMeHT MmOABIeHHS M HOCJAefyHIAsd
KOHIEHTpaNnsA HHAMKATOPA ONpefelA0Tcs IPH HarHeTAHAH B pabaoxaTeIb-
HOIl CKBaskWHe, a IPH OTKAYKEe — B ONHITHOH CKBayRWHE.

Pacuer rodddummenta meficrBuTexbHoll ckopocTn Ky TpOH3BOJHTCH 1O
dopmy.te
7% (lnry—~1nry)

Kp=— ety

(VIII-B-27)

rme t — BpeMsA HNPOXOJKAeHHA HHIAKATOPOM PACCTOAHUA Ty;
ho M hy — YPOBEHD BOAEL B ONHITHOM M HAaGIIaTeAbHOI CKBA/RIHAX, OTCIATH-
BaeMBIl OT OIHOW IIOCKOCTH CpaBHeHHUA.

®opuyaa (VIII-B-27) orsedaer ycioBHAM PajMajbHOrO pacupocTpane-
HEA BOMHL 110 TOPHBOHTAIBHBIM TPeIHHAM WM TPOCITOAM IOPUCTOM CPeJIE IpH
AWHeHHOM 3aKoHe (HILTPAIAN.

Eciv Ha OCHOBAHAX Te0JOTHYeCKIX I THAPOTEOMOTHIeCKIX TaHHHX MOKHO
IpeJIoiaraTh COCPEOTOUCHHOR JIBU/KEHIe BOMBL MEK/LY ONHITHOU W Habmmoga-
TeNbHOM CKBA/KMHAMHE IO Kamaxy, opma Kortoporo Gimska K MpAMOJIMHEHHOI,
BeIHUNHY KodPHIHenTa AEHCTBATENBHOl CKOPOCTH [BHKEHWA IHOJ36MHBIX
BOJ IpaBMIbHell PaccIuTHBATE H0o Popmyle

2
ri!

Kn = el

(VI1-B-28)

[Ips npoBejeHUH ONIBITOB ¢ WHIMKATOPAMH yCTAaHABIMBAeTCA ABA 3HA-
weHNA BpeMeHH f, [epBoe, OTBeYaloNlee MOMEHTY HOABJIEHNSA WHIHKATODPA,
H BTOpOE — ero MaKcuMalbHOil KommenTpanun. CooTBeTCTBEHHO MOTYT OBITH
paccYnTaHLl JBe BeamUmHE K; — MaKCHMaIbHAS W CPeJHAA. [IpnMernTEALHO
K I0J3eMHOMY CcOPOCY IPOMBIILIEHHBIX CTOKOB PEKOMEH/YeTCH OIpe/elAT:
MaKcHMalbHOe 3HadeHMe K, OTBedYalomee BPeMeHH MOABJIEHUA HHIUKATOPA.

[Ipubamxennoe onpejeienne KoadduuuenTta IelCTBATENBHON CKOPOCTH
ABEJKEHUA MOA3eMHHX BOJ JUIA TMOPHCTHX IIOPOJ MPOM3BOUTCA PacueToM I0

dopmyite

2L e S (VIII-B-29)

m, m

OnpenenexHue KoaphHUHEHTA NPHEMHCTOCTH
nornowamnueid CKBaXHHbl

IIpmeMmcTOCTh HOTIOMAIONIEll CKBa/KUHBL IPe/ICTABJIACT PACX0/ 3aKati-
BaeMoil JKWKOCTH, OTBedYalomieil /ABJIeHHI0, NPH KOTOPOM IPOM3BOAUTCHA 3a-
kauka. Ilpome I0aB30BATHCA OIHON BENUYHHON — roa(punEmeHTOM HpH-
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€MHICTOCTH, DABHEIM PAcXO/y IOTJIO0MaeMOM KIKOCTH, NPNXOAAINIEMYCHA HA OTHY
TeXHHYecKyIo armocdepy JaBieHHA,

ZARE L, B
q G P— Per APc ? (VIII B 30)

TAe p — QaBleHHMe IpPH 3aKavKe KUKOCTH;
Per — JaBJIeHHe, OTBedYalOllee CTATHYECKOMY VPOBHIO IIO[3E€MHEIX BOJ.

HomonanTenbHoe naBienne Ha 3a0oe NMPH 3aKauke TPOMBIILICHHEX CTO-
KOB B CKBasKMHEL CO CTAaTHYIECKUM YDPOBHEM, BajeraiieM HIl;Ke TOBePXHOCTH
8eMJIH, cJaraercd M3 TpeX BeIUWYHH: JlaBleHHA ¢T0/10a 3aKaduBaeMo KHJ-
KOCTH, HaxofdmeHdcad B CKBa/KHHE, [IaBIeHHd, PasBHBAEMOI0 HACOCOM, o
Ipon3BefleHNA PAsHOCTH YAeJIbHHX BeCOB NPOMBINUIEHHBIX CTOKOB M ILTACTO-
BOHl BOJAEL HA BHCOTY INbE30METPHYECKOTO YPOBHS BOJOHOCHOTO TIOPU30HTA

A pe = Yupher + Py + H (Yup — v)s (VILI-B-31)

[/ie Ynp — V/IeABHEI Bec 3aKaYMBAEMOM FRHUIKOCTH;
T — VAeJbHHI Bec IJAcTOBOH BOJHI;
her — ray0HHA CTAaTHYECKOrO YPOBHSA OT YPOBHA MAHOMETPA IO VCTBHA
CKBayKIHBL;
Py — [aBlleHHe 3aKaddBaeMoil JKUIKOCTH [0 NOKA3aHHI0 MAHOMETpa;
H — Bricora Ibe3OMeTPHYECKOTO YPOBHA Haj CepeHHON IIACTa.

Bemmuuna koadduumenta npueMICTOCTH TMOTIOMAOMEH CKBAMKIWHE 3aBH-
CHT, B IIePBYI0 09epe/lb, OT BOJOIPOBOAUMOCTH miuacTa. Hpome Toro, ma nosd-
dunmenT MPHEMACTOCTH BIMAKIT Ciefylomue (PAKTODPH: CTeIeHb W XapaKTep
BCKPHITHA IIacTa GypoBOil CKBajKHHOI, T. €. CTelleHb T'HAPOAHHAMHYECKOTO
COBEpIICHCTBA CKBAKAHEL; BASKOCTh 3aKAYMBAeMOMl KWIKOCTH; 3aKOH (HIb-
Tpaln, T. €. HAIWYAe JUHEeHHOH 3aBICHMOCTH Me/KIYy PACXO[OM W JaBlieHHEM
(saxom [lapcm) miam OTKIOHeHWHl OT mocHefHei, BH3HBAKIUX H3MeHEHNe
Kos()punmeHTa IPHEMHMCTOCTH 0[P YBeJWYeHHH JIaBJeHHWA; KOJIBMATAIAA
IOpPON B 30He, OKPY:HAIOIEH CKBAKAHY, KOTOpas MOMeT BEI3BATH OBICTpOe
U 3HAYHTEJbHOe CHHMXeHHEe Kod(pPUIHeHTa NIPUEMHCTOCTH; WCKYCCTBEeHHEIE
MEePONpPHATHA, HMEIOIHEe IeJbl0 YBeJWdeHHe IPHEMHCTOCTH IOTIOMAIONIX
CKBa)KIH, 3aKI0YaloIuecs B CO3/[[aHHH 30HEL IOBEIIEHHON NPOHMIIAeMOCTH
DOPOJ BOKPYr CHKBAyRHHB; B3AaMMOJEHCTBHE IOrIOMIAIONIAX CHBAKAH IIPH
3aKadKe TPOMBINIJIEHHHX CTOKOB (oJlee 9eM B OJHY CKBa:RUHY.

JaKauyKka BOJB B IOIJIOMAKIYI0 CKBA;KHHY HIH B TPYNIY IOTJIOIIA0-
MUX CKBa;KUH NpemcraBiafgeT co0oif HeyCTaHOBHBINMIiCA mpouecc. BeaemcTeme
HOCTRIEHHOI'0 PacHINpPeHHsA SOHH MOBHIIIEHHOr'O NaBIeHUSA (ONPOKHHYTAA Jell-
peccuonHas BODOHKA — pelpeccHd) W YMeHBIICHHA IPATHEHTOB [aBIeHUA
K03 PHIMEenT TPHEMHICTOCTH CKBAKUHBL 3aKOHOMEPHO HafaeT B 3aBICHMOCTH
or Bpemenn. B rayGokozaieraiomux BOZOHOCHBIX TOPH30HTaX, HOJHOCTHIO
HACBHIMEHHEIX BOJ0M, YMeHBIOIEHHE BeJINYAHE KodQPUIHeHTAa TPHEMHCTOCTH
B BaBHCHMOCTH OT BPeMeHH IIOJINHAETCH 3aKOHOMEPHOCTAM YIPYTOTO Pe;KIMa
BOJOHAIIOPHBIX CHCTeM. JTH 3aBHCHMOCTH paccMoTpensl B padorax B. H. Ilen-
ravesa, M. A. Yaproro, M. Mackera m pajga Apyrux aBTOpOB, IpeHMYIIeCT-
BeHHO NPHUMEHATEJBHO K YCJOBHAM JKCIUIyaTaUl He(TAHHIX MecTopo-
RIEHHH.

ITpn Bakauke HPOMEINIEHHHIX CTOKOB B BOJOHOCHBIE ILIACTHI, MMeMONIHe
BHIXOJIHl Ha IOBEePXHOCTH JJIM CBA3AHHLIE C JPYIUMA BOMOHOCHEIMH TOPH30H-
TaMd, KO3QQUIMEHT TPUeMHCTOCTH IIOCTeNeHHO CTAa0HIM3UpyeTcs, a [BIIKe-
HHe IOJ3eMHBIX BOX M 3aKaYUBaeMOH JRU/KOCTH IIPM HEM3MEHHOM peKHMe
HATHETAHHUS CTAHOBHTCA BechbMa OJW3KHM K YCTAHOBHBIIEMYCH.
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Cxema pacyeTa MOrNOWANLLKX CKBAXHH
(ONMHOYHBIX M TPYNNOBBIX YCTAHOBOK)

OcHOBHOIT 3ajjadeil THPOTeOJOTMYECKAX DAacieToB, CBA3AHHEIX O cOpo-
COM IPOMBINIZIEHHBIX CTOYHBIX BOJI B IIO3eMHEIe TOJIINH, ABIACTCA OIpe/ielleHne
cyMMapHOTO #Ae0MTa NOTJIOIAIOIAX CKBaKUH H HEOOXOJUMOro JaBJeHH:d
HarHeTAHHUSA B IPONecce X SKCIIYATaIui, a Tak:de CKOPOCTH pacupocTpaHe-
HHA TPOMHIILJIEHHEX CTOKOB B IIOTJION[AIONIeM [OPH30HTE.

OpxnHEOYHBIe TOTJIOMAKIIHEe CKBaKUHLL H YCTAHOBKH 10 ¢OpPOCY IpPOMBIII-
JeHHHEX CTOKOB 3KCIUIYATHPYIOTCA [JIUTEIbHEII IMepHo[ BpeMeHH, HCUUCIAe-
MEH HeCKOJABKNMH JleCATKAMH JieT. DimfAnme HNX pacOpocTpaAercsd
Ha BHAYATeNbHBIe PACCTOAHUA, BU/KeHNEe 3aKaYMBaeMBHIX CTOKOB B Ha-
qaAbHEI IepHOj JKCILIyaTallud WMeeT HBHO HeYCTAHOBHBHIMICA Xa-
paxrep.

Pacders ycTamoBOK M OJUHOYHHIX IIODJIONAIOIIAX CKBAyKAH CBOAATCA
K ONpefiesieHnIo MX AefUTa W JaBjeHNs HATHETAHHS BO BPeMeHH. ¥ CTAHOBKH
WM pealibHble TPYNIB CKBAYKUH JJIA YIPOUIEHWA PAcIeTOB MPeCTABIANTCHA

B BHge 0GOONIEHHEIX CHCTeM — JHHeifHo#l, KoXbleBoil ¥ mromaxHol. Mero-

aUKa pacdeToB 0000IEHHBIX CHCTEM CKBa)KHH B 0e3rpaHMYHOM M OrpaHAIeH-
HOM Iutacrax paspaborama @. M. Bowesepom (1961).

IIpumensercs TakKe cxema cOpoca IPOMBIIIEHHBIX CTOKOB, IIpeycMar-
pPHBAOMAf PAa3rpy30uHble CKBa;KUHE, U3 KOTOPHIX IPOH3BOAUTCA OTKAYKa
BOJBI, UTO TO3BOJAET CHUZATH JaBJeHHe 3aKAUKH M CO3JATh CTaOHIbHBIA ee
pemuM. Panmonanabao pacmosaraTh MOTJIONIAIONINE H Pa3TPy30YHBIe CRBAFRIHEL
B BUme ABYX NapaJUleNbHHEX JIWHEHHEIX pAgoB. Pacder TaKoil cHCTeMBI
nponsBoguTess mo  3asmemvoctm  Mackera — JleiiGenzona  [Bmmgeman,
1963].

B ocHory pacueroB npmEHEMAIOTCA BEIMIMHBL THAPOTEOJIOTHICCKHX Ia-
paMeTpoB, MOJydYeHHBe B Pe3yibTaTe IPOBESHHSA ONBTHO-QMIbTPaUAOHHEIX
paboT ¢ yueToM JaHHBIX Kaporajka M Ja0OpaTOPHHIX ONpeleeHHil IIOPHCTOCTH
M IPOHAIAaeMOCTH MOPOJ, & TAK/Ke PAcXoJ IPOMBIIICHHBIX CTOKOB, IOJJIeKa-
mux moojzeMHOMY cOpocy.

CymMapHEIiT 1e6HT ycTaHOBKM, PaBHHIL CyMMapHOMY feOHTy BceX B3au-
MOJIeHCTBYIOIAX CKBAKUH CHCTeMBI, ONpeeldeTcd 3aBHCHMOCTBIO '

KopU . ’
(SRR L (VIIL-B-32)

rne U = M :Ap, — nanoprasa QymEKuus;
N =N, + Ngw — rUgpaBIHdecKOe COIPOTHBIEHIE B J000H TOUKe ILIacTa;
N, — BHelIHee COMPOTHBIEHNE, HCIHITHBAEMOe HOTOKOM JKUJI-
KOCTH (TTO/[3eMHBIMHA BOAAMIL I HPOMBIILICHHBIMEA CTOKaMM)
IpH IBW:REHWN 0T 000ONIEHHHX CHCTEM CHBajKHH,
Noys — BHYTPeHHee CONpPOTHBJECHHEe, B3aBHCAIEe OT paccra-
HOBKHI CHBa)XUH BHyTpH CHCTEMEI.

IIpumenamocts dopmyas (VIII-B-32) orpammdena clefylomuMHa yoiao-
BHSAMU.

1. OmEoponHOCTH NIACTOB HJIM 1PN HeOOJABIION HEOTHOPOJHOCTH «IIPI-
Be[IEHHOCTbY K HHM IIyTeM ocpepnenns xoadduumenta ¢mibrpanmu.

2. IlocrosncrBo Q.yy B TedeHHEe Beero mepuoja 3aKadKiu.

Bremnee rumapaBimdecKoe CONPOTHBIEHHE OHpDEReNseTcf IO COOTBET-
crBylomuM rpadukaM m opMyiaM A JUHEHHOH, KONBIEeBOIl W ITONanHOol
CHCTeM CKBA;KHH B 0e3TPAHNYHEIX I OrPAHHYCHHEIX B IJIaHe IIacTax.
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Bryrpennee rmppaBindeckoe COIPOTHBIeHHEe B CKBaKHHE OMpe/eaeTcH
W3 3aBUCHMOCTH:
Now=28 [In 2+t (57 )] (VIIL-B-33)
Teh — Q ;
H Qcym
{x — THApaBINYECKOe CONPOTHBIeHWe, 00YCIOBJIeHHOe HECOBEepPIIeH-
CTBOM CKBa;RHHEl ¥ OoIpejedseMoe N0 rpagury B 3aBHCHMOCTH
ot punHE PuiabTpa [, MomHocTH Iacta M H pajguyca CKBayRHHEL I'e;
rp — OPHBeJeHHHIH pajHyc yCI0BHO o061acTH BIMAHHA JAHHOH CKBa-
JRKUHE B YCIOBHAX B3aMMOJIeHCTBHSA, ONpefelAeMElil B 3aBHCHMOCTH
OT CXeMBI PACHOJO/KeHHA CKBaKMH II0 Pas3JIMIHEIM (opMyJaM.

IlogpoOHO rUpporeosormyeckine pacueTel 000OMEHHHIX CHCTEM CHKBA/KAH
npoeenenst B pabore @. M. Bouesepa (1961).

Ilpu pacmomosKeHNN TOTIOMAONMX CKBA/KUH 10 OKPY/KHOCTH, PaBHBIX
PACCTOAHMAX Me/RIYy HUMH W HEOrPAHMIeHHOM ILIACTe [aBJeHHe HarHeTAHHA
A pe Mosker OvTh mpmOamEKeHHO paccumrano mo ¢opmyae M. I'. Cyxapesa,
npecTaBasomei yuponenaywo am dopmyny Bam 9eepaunra n Xepcera (1949):

0,0366 Qoyay (0,5 lg#—f— Lig ’—“)

2. n e
Apc = K(‘,I)MB H

rge 72 — 9YNCJ0 TOrIOMAINHX CHBAKHUH;
Iy — Pajgyc OKPY;KHOCTH, II0 KOTOPOiH PAacCIOJI0KEHBI CKBAKIHEL;

(VIII-B-34)

Y — BeC eAMHNNOE 00BeMa IPOMCTOKOB, 2/cm®.

@opmyma (VIII-B-34) naer mocTaTouHo TOYHBIE pesyJabTATH PR
at
— > 10.
g

B cayugae pacmosioikeHHA NOTJOMIAIIAX CKBAKAH He IO ORPY/KHOCTH,
a 10 KOHTYPY ¢ OAM3KOH APYr K APYrY AJNHHOH M MHPHHON, STOT KOHTYDP MO-
skeT OmTH HpUBeJeH K Kpyry, mpumiem B 3apucmMocth (VIII-B-34) mopcras-
JAACTCA BMECTO Iy TPHBEJEHHEI paguyc KOHTYPA — I'np, PAacCUMTHIBAEMEIil
no dopmyae

Tap :]/% (VIII-B-35)

rae F — minoimafs KOHTYpA,
Ilna BETAHYTOrO KOHTYpa, B TOM YHCIe A JUHEHHOro pAmA CKBAaYKHH
HeGoNBIION JINHL, IPHBeJEHHHN pagMyC pacCcunThHBaeTcA o (GopMyie

rap =5 (VIIL-B-36)

k14

rqe P — mepumMmeTp KOHTypa.

IIpu pacmoioskennd MOTIOMAKIIAX CKBAKITH M0 IPAMOil JHHIH §0JBITOTO0
OpOTSAKeHAA HA PABHBIX DPACCTOAHMAX JAPYr OT JAPYra B HeOrpaHHYeHHOM
miacTe JaBlieHNe HaTHETAHHS DPAacCYNTHBAETCHA IO IpeobpasoBaHHOU (opmyie
Mackera—JleiiGenzona [Bmumeman, 1963)

__0,0366 Qv( A 1,54y ’J)
Ny — Koll, lg T |- s : (VIII-B-37)
roe A — paccTodHHEe Me/RAY CHBaXHNHAMHA JINHEHHOT 0 6BCKOHB‘IHOI‘O
pAna;

1,13  at = Ln — DpHBejeHHAA [IaJbHOCTD [elicTBHA IHHEIHOTO pAAa CKBa-
sua  (pme. VIII-15).
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Jlas nuHeitHOTO PAAA HATHETATENbHHX CKBAKAH M HApajIelbHOIO eMy
prana pasrpysounsix cksaxkme (pme. VIII-16) pacuer naBienma HarmeTaHmA'
Ap. MPOU3BOTMTCA TO HecKoabko wHoii dopmyne Mackera—JleiiGensona,
npennoa{eﬂﬂoﬁ A yc’ranommmeroca ABHMKEeHHA MIOJA3eMHBIX BOJ, TaK KaK
B JAHHOM cjiydae HEYCTAHOBHBIIMICA DPeKHM HMEET MeCTO OYeHb HeIpojol-
JKUTeJIbHOE BpeMA,

0,066 Qy Lo 2Bl
Ap.= KoM, (lg 2nre 35 A )’ (VIII-B-38)

rpe L — paccrosHWe MeRAY PANAMH  HArHETaTeJIBHBIX U PasTPy30THBIX
CKBajyiuH,

LR TR

—_— e — —

)
?

o el e

Ly

— ———

Pue. VIII-15. Cxema auseiiHoro 0eCKOHETIHOTO pAMa IOIVIOIA-
IOIAX CKBAKHUH.

IIpn HpoeKTHPOBAHME CHCTeMBl HAIHETATEABHEIX CKBAKHH PacieThH Ipo~
H3BOMATCA OOHYHO I HECKOJIBKAMX BAPDHAHTOB YHCJA ¥ PACIOIOKeHUT
ckBaskaa. Hambolee pam@oHaJbHEIM ABJIAETCHA BapHaHT, IPH KOTOPOM [aBie-
HHe HATHeTAHHA ABIAeTCHd HaWBHTOMHEHIIHM, YTO MpeABapHTe]bHO paccim-

THIBAETCH no  $opmyuae

A A. II. Kpmuosa (1962)

St = e %) Couzl) S e
- o
— Pun— P1p)> (VIII-B-39)

2 IIe Py — HAUBRITOfHEHTIEE
JlaBIeHNe HarHe-
Fas A s ¢ Pttt B O TaHWUA, am;
A Ceyn — CTONMOCTB OJHOIE
o/ 02 / 3 HaTrHeTaTelbHOl
CKBayKUHEL B PyO-
Pue. VIII-16. CxemMa pACHONOKeHHA JIHHEHHHX IAX;
PANOB HArHETATEJBHBIX M PAasrpy30THLIX CKBa;KIH. Caﬂ — CTOUMOCTBL OJHO-
1 — HarHeTaTesbHBIE CKBAKWHEI, 2 — PasrPy304HbIe CHBAMKWHEL; r'o KHJIOBATT-9aca
3 — JMHHA TOKAa. DHEPIHH B pyﬁ-
JAX;

1 — Koa(PummeHT M0JE3HOTO JEHCTBHA HACOCHHX YCTaHOBOK (=0,5);

q — Ko3(pPUIAEHT TPHEMHCTOCTH HATHETATEIBHON CKBA/KHHEL,
Mm3eymru - am;

T — obmmit cpok paboTHl HarHeTaTeJbHOH CKBAKHHEL, CYTKH;

® — KOJHMYeCTBO DHEPIHHU, 3aTPAaviMBaeMOil HA IOBEHIIEHHE faBICHUE
ma 1 am gna 1 u® sakaumBaeMBIX IPOMBINLIEHHBIX CTOKOB, O —
0,027 reu/m®-am;

P — JaBJIeHHEe CTOJ0a BOJABL B CKBaycHHE, am;
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Pun — ILUIACTOBOE faBJieHHe (CpegHee Ha YYacTKe pAaCOoJO;KeHUA Ha-
THeTATeNbHEIX CHKBAKHH), am;

Prp — TOTepH JaBJeHHA Ha TpeHuwe B TpyOax m apmarype (or Hacoca
o 3a004 CKBaKUHE), am;

[IpnbamxenHoe onpemelenne TPOABMKEHWA pasjela B3aKaUNBaeMEHIX
OPOMEIIIEHHBX CTOKOB U INIACTOBOIl BOJILI B IIOPUCTOM OHOPOIHOM TIIacTe
(mpeguonaraeTcsi paBHOMEPHOe M CILIONMHOE PACIpPOCTPAHEHHe HX BO BCe
CTOPOHEL II0 KPYTY OT KOJBIeBOil CHCTeMBl CKBayKHH) MPOM3BojuTes 1o dop-
Mylie

=)/ I 4 s, (VIIL-B-40)

nheM, |
Iie Iy — Pagayc KOJBIEBOM CHCTEMEl CKBAKHH.

Jas ciy9as paBHOMEPHOro U CILIONIHOrO PACHPOCTPAHEHHA IIPOMBIIICH-
HEIX CTOKOB OT JHHEHHOW CHCTeMBI CKBAa)KUH IPOABHkeHne pasueaa (Ges
yueTa BO3MOKHOCTH 00pa3oBaHHA OTAEJBHEIX «A3HLIKOB» 3a CUeT HepaBHOMep-
HOIl BKCIIIyaTalliH OTHENBHBIX CKBaKMH HINM (amuaJbHON H3MEHIYMBOCTH
IOPO) BO BPeMeHH MOKeT GHITH Olpefeneno mo popmyiie
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rne [ — jiuHA JUHEHHOH CHCTeMB CKBAMKHH.

I. THAPOTEOJIOTMYECKUE MCCNEAOBAHHUA
LNA FMAPOTEXHUYECKWUX COOPYXKEHWH

§ 1. O6wHe nonoKeHus

Capporexamueckue coopysKeHHUsA BechbMa PasHOOOpAsHH IO HA3HAYEHHIO,
TANY #W pa3MepaM M BO3BOAATCA B PasINYHON THIpOreoJormdeckoii obera-
noske. Ilosromy oOmem m copep:kanme WccJefoBaHMil BapHHPYeT B IMHPOKHX
npepeaax.

HauGonee ci0HE W OTBETCTBEHHE MCCIENOBAHHA JJIA BHCOKOHATODPHKIX
IIOTHH Ha GONBNMIMX peKax W CBASAHHOTO ¢ HEMH KOMIUIKCA JAPYTHX THADO-
COOpYsKeHMl (3TaHMA THAPOdAEKTPOCTAHIMI, IIMIO3H, aaMO, BomOCHpPOCEH
HoT. I

Impporeosormveckue McciaeoBaBEA I8 BOJOXPAHWININL, B 3aBHCHMOCTH
OT HOANOPa M IPUPOJHLIX YCAOBHH MOTYT HMeTh GOJIBIINIA NN MeHBIIHI 00BeM.
Tax, ana BogoXpaHIIHI, He BHSHBAOMMAX OTACEHHIl B OTHOMEHHH (UIbTpPA-
OUH W OpPU OTCYTCTBHI OOBEKTOB, KOTOPHIM YIPO/KAeT IMOAIODP IPYHTOBHIX
BOJi, MOMHO OTPAaHUIATHCHA MEJKOMAacmTaOHOH TeolOrmIecKoil W THAPOre0Jo-
TH9eCKOll CHeMKOH MM MapmPYTHEIMI HCCIe0BaHUAMEA. B npyrux sme cay-
YasX HeoOXOIHMBI JIeTAJbHEE MCCIEL0BAHUA Ha SHAYATEJBHON ILIOMAJH.

Imaporeosorndgeckie MCCAeLOBAHEA A BOJONPOBONANMX THIPOCOOPY-
JeHWH (KamaJBl, TOHHeJN) HambGoJee JeTaJbHO NPOBOJATCA HAa YYacTKaXx,
rjle BO3MOKHA SHaunTeJbHAasA ¢uabrpanua, GoJabinwe BOJOIPUTOKH [pH
CTPOHTENBCTBE H T. 1., a TAK/AKEe B MeCTaX CO CJAOKHLIM Te0JOTHYeCKAM CTpoe-
HIEeM.

OcHoBHEIe 3alaul IHPOre0JOrHYeCKAX HCCJAENOBAHMIT I IHAPOTeXHH-
YeCKOT0 CTPOMTENBCTBA CJeYIOmiie.

1. Onenxa morepp Ha QEABTPAIMIO B paiioHe INIOTHH W APYrHX BOJOHA-
HOPHEIX COOPY/KeHHMH, a Tak:Ke U3 BOAOXPAHWIMIL, KAHAIOB W HaNOPHHX Hac-
CeliHOB.

2. Ycranopjienne BIAMSHAS QUIBTPALAH HA YCTOHYMBOCTH THIPOCOOPY-
JKeHHH H TOPHEIX NOPOJ HAa YYacTKaX HX BO3BejleHHA.
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3. Ompegenenne MOANOPa TPYHTOBHX BOJ (IPeMMYIIECTBEHHO B BepXHeM
Obede TEIpOCOOPYKEHHME) B MecTax, Ijie WMeIOTCA MW OYXYT IOCTPOEHEI
00BeKTH, MOJTOIIEHAEe KOTOPHX TPYHTOBHIME BOJaMH MO;KeT OHITH Hemela-
TeIbHHM I OIACHEIM.

4, OmnpejieleAne IPHTOKA BOAB B CTPOHTEIbHBIE KOTIOBAHEL.

5. OmeHKa arpeccHBHOTO JeiiCTBUA IOJ3eMHEIX ¥ IIOBEPXHOCTHHIX BOJ
Ha Gerom m pmpyrume Marepuaisl (Hopmer arpeccmBHOCTH, BOfa—Cpela; 1954;
Anexun, 1954).

§ 2. Coctas ¥ o0bem FHAPOreocsiorHYeCKHX
HCCJIE[lOBAHHA ANA PasNH4HbIX BHAOB
rHAPOCOOPYKEHHA N0 CTafAHAM MPOBKTHPOBAHHA

runporeonoruqeekue uccnefoBaHUA ANA CTafMu
TeXHHWKO-3KOHOMH4YecKoro pnoknana (T3la)

Ilas 06OCHOBAHHA TEXHHKO-IKOHOMHYECKOTO JOKJIANa HPOUSBOAATCAH
¢60p m 0000IIeHAe MMEIOMUXCA JTATEPATYPHEX U (POHAOBEIX MaTepuaioB IO
FeQIOrHN W THIPOTEe0JOoTHH OOIIMPHOTO paiioHa, OXBATHBAMMEro HPOEKTH-
pyeMEie THAPOY3Jbl, BOXOXPAHM/ININA H TPACcCHl KAHAIOB II0 BCeM HaMeTaeMbiM
BapHaHTaM.

[apHoe BHUMAHWe YIeJSeTCH MecTaM IPEAIoNaraeMbiX COOPY/KeHHH,
He0JarONPHATHHIM YYacTKaM TePPUTOPUH 3aTOIJEHHA H BOAOPa3[eNBHEM
ydacTRaM, CIOKeHHHIM BOJONPOHMIAEMBIMHI TOPOJAaMH, Yepe3 KOTOPHE BO3-
MOKHA (EABTpamuA B Gamskaitmme gommmsl. Ha TarmX ydacTKax mcciefoBa-
HIA TPOM3BORATCA B Oojee KpymHOM Macmrade.

OcroBHBEIM BHZoM paloT B JaHHOH# cTajgmu ABJIAeTCA KOMIUIEKCHAA
¢heMKa, IPOBOJEMAd B CIeAYONHX Macmrabax.

a) Jlaa paitoHOB THAPOCTPOHMTeIBCTBA HA KPYHHHX DAaBHHHHEIX peKax
1:200 000 mmm 1 : 500 000.

6) Jlasa paiioHOB TOPHEIX pPeK HPH CJIOMKHOM TeoJIOrHIeCKOM CTPOCHHH
1:100 000 m 1 : 200 000.

CheMKa IpeycMaTpmBaeT IOJHENI KOMIVIEKC HaOXiOfleHMil Haj BONO-
IYHKTAMHE I APYTEX padoT, TMOJPOGHO PACCMOTPeHHHX B riase | m B pAame
ApYrux pyxosomers [OsummHmEoB, 1955].

I'naBHoe BHEMaHWe YAeNseTCA CHILHOIPOHMIAEMHM W MOUIHEIM 4eTBep-
THYHBIM 00pa30BaHHAM H TOIIAM 3aKaPCTOBAHHBIX M CHIbHOTPEMUHOBATEIX
HOpOJ. —

B xopomo maydeHHHIX pailoHAX KOMIJIEKCHAA CHEMKA MOKET OBITH B3aMe-
HeHa PEKOTHOCIMPOBKOM HIM MapIIPYTHEIMM HCCIe0BAHHAMM.

I'eooropassesountie paborst B cragun T/ a mpoussonaTes B He00IBIIOM
o6beme. Kpome Merknx BHpPaBOTOK, HEOGXOMUMHEX s 000OCHOBAHMA CHEMKH,
IPOBOATCS OT/IeNbHEE OypPOBEE CKBajKHHLL JIIA OHPe/eleHis MOIHOCTIH,
JATOJOTHE ¥ TIPOHATAEMOCTH AJTIOBHATBHBIX M JAPYTHX YeTBePTUTHHX OTI0-
JReHHIl Ha ydJacTKaX, HaMe4YaeMBIX JIJs BO3BeJeHHA BOJOHANOPHEIX COOPY-
JKeHHil, I B IPYTWX MecTax, rjie Uepes oTH 00pasoBaHMA MOKET IHPOHCXOIUTH
3HagmTesnbHAA (mabrTpammA. VB CHBaKMH NPOUBBOAATCA KPaTKOBPeMEHHbIE
OTKAYKHM, a TaK/ie 0TOOP 0Opa3mOB /A Ta00PATOPHHIX ONPeAedeHH BOJOIPO-
HAIAeMOCTHA ¥ JPYTAX BOAHAIX cBoiicTs. MHOrga npoBojATcs OT/eJBHEE CPaB-
HATeJIBHO TIy0OKHMe THAPOTe0JIOrHdecKime CKBA/KHHEL IIPeMMYMIECTBEHHO JIIA
oIpe/ieleHHs BOJAONPOHALAEMOCTH KOPEHHBIX 32KAPCTOBAHHBIX MM CHIBHO-
TPEIHHOBATHX IOPOJL.

MaTepualsl THAPOTEONOTHIECKIX WCCIE[OBAHMI, MPOBOAUMBIX B CTajnl
T9Jla, pomxusl paBarh o0mee HpefcTaBJeHIe O 3HATEHHI THAPOTreoaOTH-
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decKHX (AaKTOPOB [JIA CTPOUTEILCTBA M BKCINIYATAIHN THAPOCOOPYHREHHHE W
BOROXPAHWINNL, a Take CIY/RATh IS COMOCTABIEHHSI OT/[ENbHHEIX BapHaH-
TOB THAPOY3I0B, HaMedaeMBIX B 3TOW cTaii.

DetanbHbie rugporeosiorH4yecKkWe MccnepoBaHUA
ONA cTafHH NPOEKTHOro 3afaHMA KW TeXHHYECKOro npoekra

JleTanbHble MCCAe0BAHMA IPOBOAATCA HA YYACTKAX, HAMEUSHHHIX A
CTPOMTENLCTBA THAPOCOOPYIKeHWil, Ha HeOJaTONPHATHEIX YYacTKaX = BOIO-
XpaHWJIHNI, [0 TpaccaM KaHAloB m Tommeneidl. Mccaemopamms sarmIiodaiorcs
B JIeTaJbHOI THAPOTE0JOrHIecKoil CheMKe W MPOXOAKe CKBAaKIH W JIPYTHX
Pa3BeJoYHLIX BHPAOOTOK, KOTOPHIe CIYKAT He TONBKO [ PENIeHIs I'e0JOTH-
9eCKHX 3ajad, HO TaKKe M [JIA IPOBEJEHHA ONBITHHIX (GUILTPAIMOHHBIX
0 JAPYTUX THAPOTEOIOTHIECKHX pPabor.

Hecaedosanus 0as naomun u dpysux éodonanopuuiz coopyicenuii. B cra-
ANM OPOEKTHOrO 3ajaHuA JeTalbHas THAPOTe0JOrHIecKas ChbeMKa IIPOU3BO-
AUTCA Ha YyYacTKaX BO3MOKHOIO PaCHONOKEHUA CTBOPOB ILIOTHH, Hepelko Ha
IBYX-TpeX COLOCTABIAEGMHEIX YYacTKaxX.

MacmraGe rupporeosornueckoii cbeMru peromenmpyiorea ot 1 : 1000
mo 1 : 10 000 B 3aBHCAMOCTH OT CJIORHOCTH Ie0JOTHYSCKOTO CTPOGHUA paiioHa
[Bemsiit, bunseman n xp., 1950; ITomos, 1951]. Yame Bcero chbeMKra mpouaBo-
aurea B mMacmtabe 1 : 2000 mam 1 : 5000.

IIpn cpemke B pafioHaX pPasBUTHA CKaJbHHIX U IOJYCKAJBHHEIX IOPOL
AeTalbHO HM3Yy4aloTCA TPEIUHOBATOCTB, PA3IOMEL U [PYrHe TeKTOHMYeCKHE
HapyHleHHsA, YCTaHABINBAETCS X CBA3H ¢ BHIXOMAMHE IIOJ3GMHBIX BOJ[ 1 BEIAB-
JASI0TCA 30HB, HanboJee ONAacHBE B OTHONEHHH COCPEJOTOYCHHON (HIb-
Tpanum.

Passegounsie u omsitHEle PuaAbTpaonHble PaboTHL B 5TOI CTaguM Tpo-
U3BOATCA B 3HATNTEIBHOM 00BeMe ¢ IeJIbI0 OmpeTedeHns BOIOIPOHHIAeMOCTII
IOPOJ, OCHOBAHHA IIOTHHE M 0ePEroBEIX UPAMEIKAHNI, a TaK/Ke ¢e M3MeHeHUA
[0 BePTHKAJIN M B ropusoHTaidbHoM Haupasienuu. Ilo gammsiM reomoropasse-
JOYHBIX U OOBITHHEX padoT ycTaHaBJANBAIOTCA TAK/KEe MOIIHOCTH BHENIHEH 30IEI
paspymeHHHIX BHBETPUBAHHEM IOPOJ M TAyOMHA 3ajleraHud IIPAKTHYCCKI
BOJOIPOHUIIAEMBEIX TIOPOJ. :

B cragmm Texmmueckoro mpoexTa NPOBOMATCSA JETANBHBIC WMCCASTOBAHHA
00 BHOPAHHLIM CTBOPAM IHAPOCOOPYKeHUil, IPOXOMATCHA JIOMOJHHTE]bHEIE
CKBayKIHEL M JIPyTiie BLHIPaOOTKHE U NPOU3BOAATCA B 0OJBLIIOM 00BEMe ONBLITHER
duaprpaunonnsie paGorsl. YHKasanusle paGoTsl HPOBOIATCH B 9TOM CTAHH
He TOJBKO TI0 OCHOBHOMY CTBOPY IJIOTHHBI, HO TaKike II0 JBYM, a HHOIJa H
TpeM-9eTHIpeM IIapaJlielbHEIM CTBopaM. Paccrodmme MesKoy CTBOpaMU 3aBH-
CHUT OT MHPHHE OCHOBAHAA IVIOTHHEL U CIOYKHOCTH TeOJOTHYCCKOTO CTPOEHI
yaacrra. OOwrapo omo me mnpesmmaer 200—300 ax. Paccrosmma wmeswmy
CKBa;RIHAMA OCHOBHOIO CTBOpa MeHAWTCsH dame Bcero or 50 mo 200 a,
a MeJY CKBMKUHAMHA  lapajjedbHBiX crBopoB — B  2,0—25 pasa
Goubire. :

B cocras oumsiTHBX pafoT BXOMAT OTKAYKH W3 OJUHOYHBIX CHKBAMKIH,
KYCTOBLIe OTKAYKHM U [JIA TPeIIUHOBATHX MOPOJ — TAK/Ke HArHETAHHA, IOHH-
TepBaJIbHEIE W CyMMapHELE.

JLst PHIXJIEIX DOPHCTHIX IOPOJ KYCTOBHIE OTKAYKH CJY’KAT It Hamboee
TOUHOTO ONPEeIeHHAA BOJONPOHALAEMOCTII.

Jlas cKaNbPHHX M TOTYCKAJbHEIX TPENMHOBATHIX IOPOJ B CBA3H ¢ HX
GuIBTPAMOHNOl HEOMHOPOAHOCTEI0 KYCTOBEE OTKAYKH HMET (ojee CYIIEcT-
BeHHOe 3Ha4YeHHe #, KPOMe TOT0, CIY/KAT [AA ompefeleHnd kosddummenTa
NeliCTBATEIBHOM CKOPOCTH IBIKeHNA ToazeMHubiX Bop (cM. § 3). Cxema ompTHBRIX
KyCcTOB OOBIYHO ABYXJydYeBas, HpPHIeM OQHH U3 B3aUMHO IepHeHIUKYJSIPHBIX
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aydeii OpMeHTHpYyercs B HampaBJeHuHm HH:kHero Obeda. Peske mpmme-
HAETCA TpeX- W deTeipexiydeBad cxemsl (cM. raasy I[II).

ITpn maydenmm BOXONMPOHMNAEMOCTH AJIIOBHAIBHBEIX OTIOKeHWT MORMEL
u Gosiee BHICOKHX Teppac B ciaydae He(O01bmION IMAPHHE JOJMHE OOYHO Ha
NPOTA/KEHNN MEMRAY PYCIOM T ee OOPTOM 3aKAajLBalOTCA 1BA ONBITHEIX
Kycra. B mMHpPOKEX goimmax 9HCIO KYCTOB MOKET OHITh YBeJIHYEHO 10 We-
THIPeX-TIATH.

3ajoskeHne TAAPOre0J0THIECKAX KYCTOB B AMIIOBHAIBHHIX OTIOKeHHAX
pyciia HepamuMOHAaJBHO BeCJIe/CTBHe HE3HAYATEIBHHIX PasMepoB 30HLI JlelIpec-
CHH W TeXHHYECKON TPygHOCTH OypeHHA.

Hns wsydeHusA  TPEUIMHOBATHIX MTOPOX  OOHYHO  3aRJAANLIBAIOTCSE
OIMH MM [BA KyCcTa B OCHOBAHWNH OOPTOB [IOJNHHE, a B IMHPOKHX JI0JMHAX
JONOJHATEJbHEE ONBITHRE KYCTH Ha I[OlMe HJIN HAIUOHMEHHHIX Tep-
pacax.

OusiTHEE KYCTH ClIeyeT pacmojarath Ha ydacTkax, mamOoiee Hebmaro-
OPHATHHIX B OTHONIGHHN (UIBTpallNH, & Takke B MecTaxX OYAyIHX CTPOm-
TeABHEX KOTJIOBAHOB H BHEMOK, B KOTODHE BO3MOKHEL BHAUYNTEIbHEIE
BOONPATORH.

IlomaTepBanbALle HATHETAHUA B ONWHOYHLEIE CKBayKUHEL IIPOH3BOATCH
JUIA TPEIMIMHOBATEIX IOPOJ IOCPEACTBOM TaMIOHEpPYIOmuX npudopos. Omnm
103BOJAKNT YCTAHOBUTH H3MEHEHHE BOMONPOHAIAEMOCTH ¢ IIyOmHON, (Qurcn-
pPOBATh TPENIMHOBATEE BOHKI M OTAENbHEE KPYIHHEE TPEIUHEL M ONEHHTHh HX
BOJOIPOBOAEMOCTE. B OTBeTCTBeHHEIX CIyYaAX (BHICOKHe INIOTHHBI) IOMHTEp-
BaJibHBIe HATHETaHHMA IPOBOAATCHA IPH IHOCTOSHHOM HHATepBaje NJIHHON 4—
5 m (cm. § 3). Ilpu HeGoXbmIOM HOAIOPE W OIATONPHATHBIX THIPOTEOJOTH-
YeCKUX VCIOBHAX MTOMHTEPBAIbHEIE HAaTHETAHWA MOYKHO TPOWBBOAUTH HpH
TepeMenHoll [JinHe HCHETYeMOro HMHTepBaJja.

CyMMapHBIc HATHETAHVSA W HAJTHBE jKeJaTeIbHO NPOBOIATH B CKBAKUHEL,
3aj[agHEe HAa OeperoBEIX NPUMHKAHAAX. JTH ONBITH AT CPEAHION BOLOMPO-
HADAEMOCTh Beeil muam GoJbIoeil JacTH TOJINY TPEHMHOBATHIX IOPOX, B TOM
qmcae W 30HH a9PAIHi.

B cragmm TexmmuYeckoro MPOEKTa MOJKeT BO3HUKHYTH HEOOXOAHMOCTH
B ONHETHHX KYCTOBHIX OTKAYKaX WM HAarHeTAHHAX JUIfA ONpeJeJeHAd B3aHMO-
CBSSHM - MEKIY BOJOHOCHBIMH TOPH30HTAMM, A TPEI(MHOBATHX IOPOJ —
B ONBITHBHIX IeMeHTAIIHOHHEX paboTax miu B onuiTHoi outyMusanmn [Tpymax,
1949; IpeiiGep, 1964].

CranmoHapHBle THAPOreoJorHdecKne HalII0eHHA OPTAaHU3YIOTCH HHOTJA
eme B crammu T9]la, B cTagud ke TPOEKTHOTO 3aJaHMA U TeXHHYECKOTO IpPO-
eKTa ABIAIOTCA 00A3aTEILHBIME H TPOJOKAITCHA Ha IIePHOJ CTPOMTEabCTBA
I SKCIIyaTalmu THpocoopy:keHmit. [lamnpie sTuX HaOIOeHHH NO3BONAIOT
YCTAHOBUTH THIPABINYECKYIO CBA3b MeK/y PEKOd H BOJOHOCHBIMH TOPH30H-
TaM¥ W B3aNMOCBA3H TOCIEIHAX JPYI ¢ APYIOM, 9T0 MMeeT 3HaYeHHe [JIA yCTa-
HOBJeHdA yclaoBuil oskmpaemoit puasrpanmu. Kpome Toro, momayvaemnie nam-
HEE 10 EIPOXAMUYECKOMY DEKUMY HMelOT 3HadyeHue JJA ONeHKH arpeccus-
HOCTH ION3EMHEHX Boj. OTH paboTsl mMeloT 0oJbINoe 3HAYCHHE A IIPOIHO3a
BHITEIAYNBAHMA JerKOPACTBOPUMEX MUHEpajoB (damie Bcero THNCA, HWHOT/A
raJqATa W JAPYTHX TaJOHHBIX COJel), KOTOPHie MOTYT OHTH pacmpocTpaHeHbI
B HOpOJaxX OCHOBAHUA ILIOTHHB H OeperoBmX HPUMBIKaHWHA B JHCIEPCHOM
Buje, B (OopMe BRIKYEHHI, TPOCIOeB MM Gojiee MM MeHee MOIIHBIX ILIACTOB
n sanemxeii. Hajauune BogOpacTBOPHMEBIX MHHEPAJoB MojkeT OHTH Cepbe3HbLIM
IPOTHBOTIOKA3aHHeM, YCIO/KHAET TMAPOTeOIOrHYecKue HCCIe0BaHUA U Tpe-
fyeT 0co0eHHO JIETAMBHOTO M TIIATeNBHOTO HX HPOBeJeHUS Jsl BO3MORHOCTH
060CHOBAHHEOrO TporHo3a. llpumepoMm rujpoysnoB Ha GoJBIMEX pekax, B OC-
HOBAaHMM KOTOPHX 3aJjieraloT MOPOALI, IOJBep/KeHHEe BHINeJaYnBaAHAIO,
moryr cayxmre Kamcxas T'9C B paitome Ilepmm (B ocnoBammm 3sajeraior
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THIICHL W aHTHAPUTH) W mpoexrnpyemsii CoamkaMckuii ruapoyser (ma ray-
Gnue 80—120 x mmeercss MomEAS TONIMA TATOUTHEIX COJeEN).

HaGalomaTenburie CKBaRMHBI [ CTANMOHAPHEIX TIHIPOTE0IOTHICCKAX
Hal0/ieHnii pacnonaraloTea MO OCH INIOTHHH U Ha HapauielbHHX CTBOPAX
B mpefesrax Teppac u 6opToB AOMUHLL. PacCTOAHHA MeMKIy CKBayKHHAME HA
Teppacax Gamna pexu obsramo 50—100 x, Ha Gojee yaadeHHHIX YIacTKAX IO
crenenno ysesimumBaioreda no 200—500 x. ¥V oem miotHE MomsKeH GHiTH 000-
PYMOBaH BOJOMEPHEIl TOCT M IPH OTCYTCTBHH BOIHU3M MeTeOPOJOrHYECKHX
CTaHIMI — MeTeoCTaHIHS TPEThEro paspAna.

Has craumonapHsX HaGIONeHWI B NePHO CTPOHMTENBCTBA M HKCILIYa-
Tanun Haunbojee paIMOHATBHA CXeMa .pacloJIO;KeHHsA HaGII0aTe bHbIX CKBa-
JKHMH, TOKasamHasg ma pme. VIII-17.

TI'udpozeoaoveunecrkue uccaedosanus das
8000TpanUALLY, TPOBOAATCA 00LIYHO ABYMSL
pTamaMm.

Ha mnepBoMm srtame paercs obmas
ONeHKA HATEKHOCTH  BONOXPaHHINILA
B OTHOIMEHHH (UIBTPAUH H HaMeUalOTCH
VYaCTKI [aJbHEHIIAX JIeTaJbHBIX HCCIe-
NOBaHMil, TPOBOAMMEIX IS ONEHKH I0-
Teph HA QHUIBTPAIMI0 U TOJYYeHHS JaH-
HEX JJd TPOrHO3a NIOQIOpa TPYHTO-
BHIX Bom.*

PabGoTs meproro arama — oGobnoienne
MATePHANOE M KOMILIGKCHAS Te0JOrmde-
CKag W THAPOTEOIOrHYecKas CHeMKa.
Macmra6e cremrn o6sramo 1 : 50 000 man
1 : 100 000.

o7

Puc. VIII-17. Cxema pacmososkeHnsa

9.

———

CpeMKa [O0JKHA OXBAaTHBATH BCIO
3aTOMIAEMYI0 INIOMAaAb W pPaclpocTpa-
Harkea ©Ha 0,0—2,0 ®n B cropomy.

HabIIOATeIbHEIX CKBAMKUH IS H3Y-
YeHHS PeKUMa IION3eMHLIX BOJX IOCTe
IMOCTPOHKHA ITOTHHBEI.

1 — ochk

IUIOTHHBI; 2 — HabmopgaTeabHBIE
CHB;HUHKEI HAa IJIOTHHe; § — Hab/IoJaTelb-

HBEIe CHBa)KHHBI Ha Oepery.

Hpome Toro, chemroil oxXBaTHIBAalOTCHA BO-
TOpasfelbHLle YYACTKH, IJe BO3MOJKHE
3HAUNTEIbHBIE IOTEPH HA (UIBTpaIuo.
B xopomo mecmepoBamENX paiiomax # A GOABIMAHCTBA BOJOXPAHIIIIL HA
GoJBIIMX PeKaX B INIAT(HOPMEHHHIX 00IACTAX CheMKa MOKeT OLITh 3aMeHeHa
MapIIPYTHHIMHA WCCJELOBAHMAMHI JJIA BCeil WAH OOJBINEHl YaCTH OCBEIaeMoil
TepPATOPHH.

Jeranburie MCCHeMOBAHUA BTOPOTO BTANA B3aKIINYAOTCH B OCHOBHOM
B OpPOBeJ(eHAN Pas3BeJOYHBIX M OUBITHBIX I'HIPOTe0JOrHYecKHX pafoT, a Takike
CTallHOHAPHHIX HaOJNIONeHHH Ha OTAENIBHHIX yIacTKaX IUIOMAIM 3aTONIEHWS
n BofopasgenoB. TolbKo 15 BOTOXPAHIINIL, Tjie BO3BMO/KHA BePTHKAIbHAS
¢uabrpanus, T. e. B 00JacTH Pa3BHTHA CUIBHOIPOHUIAEMHX HOPOJ B 30He
3aTOIIEHAA ¢ TAYOOKMM 3alleTaHHeM TPYHTOBHIX BOJ MIH Ge3BOAHEIX HOPOJ,
TIEPEKPEITEIX HEJ0CTATOTHO MOMIHBIMA I BOJOYIOPHEIME 9eTBePTHYHHIMH 00pa-
30BaHMAME, NPAXONMTCH JAETAJTbHO HCCJIEI0BATh BCIO 9almly WIH (OJLIIVIO ee
4acTh. JleranpHbe mccaegoBanna MpoBojATes o0suHo B Macmrade 1 : 25 000,
a npn caoskaeXx yeaosmax — 1 : 10 000.

Passejounsie TrHporeosormieckHe CKB/KHHEL HA  BOJOPasjielbHBIX
ydacTRaxX OPOBOJATCH IO MONePeYHHKAM, PACCTOAHHE MeKIY KOTOPHIMI B 3a-
BHCAMOCTH OT CJIOKHOCTH THAPOTE0JOTHYECKHX YCJa0BHiL Mensercs or 0,2

# BoIrpochl HHKEHEPHO-Ie0JIOMMIECKOT0 XapakTepa: HepepaGorka Geperos, ycToii-
YHBOCTH KOCOTOPHBIX YYaCTKOB I T. 1., a TaKe H3ydeHNIe TBEPAOr0 CTOKA B HACTOAIIEM
PYKOBOZICTBE He DPaccMaTpHBAOTCH.
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10 5,0 km, cocranisasAl game Beero 1—2 mau. Ha xass10oM monepeTHAKe 3aKIa/b-
BaloTCA 2—24 BHpaGOTKM, 10BOJEMEIE TI0 BO3MOHOCTH {0 BEIEP/KAHEOTO BOJIO-
ymopa. CrBajKHHEBL CITYRAT JJIA OIpejieeHis BOJIOIPOHHIIAEMOCTH IOPOJ| IIyTeM
OTKAWEK W HAJWBOB (1A BOHH adPAmHm), a TamiKe a1a00paTOPHEIMA
MEeTOIaMR.

CranEoHapHEe THAPOTeoJIoTHIecKIe pabaogeENA Ha BoJopasjenax Ipo-
BONATCHA OOBMHO [O OJHOMY-BYM CTBOpaM Ipi tic.iIe Ha0I0IaTeIbHLIX
CKBayKMH THA CTBOpe [Be-TPH.

B 3agapcTOBAHHHIX IIOpOfaX JJIsA CTANILOHAPHLIX nabaiogennit obopy-
AYIOTCA Bce HMEIONIAECA THPOTreQNOriIecKie CRBAKILHLL. B mamHOM ciyiae
pe/RMMHBE HaOMIOeHAA JAI0T BO3MOKHOCTb IOIYTHTH ROCBEHHBIM ITyTeM
cpenaAit KoaPunuenT BOTONPOHUIACMOCTH TOAMM 9THX TOPOA Ha 00IBmOIT
mIomai, 4T0 MMeeT OOJbIIOe 3HAUCHME, TOCKOILRY HemoCpeACTBeHHOe Olpe-
enenne cpexero Koadduimenta QUABTPAIHIL IO TAHEEIM OIBITHEIX THAPOTEO-
JOTHUeCKMX paGoT JUIA BaKAPCTOBAHHBIX TOJIL 3aTPY/HITETBHO [Bemntit,
Buuneman, 1950].

Ilaa BOAOXpPaHHUIMIL C BO3MOKHOII BepTHKANbHOI (uabTpanueil passe-
jodHble BHPAGOTRN (CKBaKIHBL 1 mypds1) MPOBOTATCA B YeTBEPTUIHEIX obpa-
30BAaHMAX W PACHpe/IeIAOTCA HA TUIOMALA 3aTOTUIEHAA PABHOMEPHO, [0 CeTKe
¢ marom nopagka 0,5—1 Kx ® crymamoTcsa IHmb Ha ydacTRax pasBHTHA Hall-
Goslee BOJOUNPOBOJAMAX M HEOAHOPOJAHBIX TOPOA.

VceeqoBanns jiIA ONeHKA GUIbTPAHOHHEIX MOTEPD I3 parnopasix Oac-
ceiliIoB THAPOIISKTPOCTAHINA TaKue yKe, Kak Ui BOJLOX PAH UL,

YuacTii, H3ydaeMsle jJfl TMPOTHO3a MOANOPa TPYHTOBHIX BOL, neene-
AyoTeA Tarke B MacmTabe 1 : 10 000—1 : 25 000. Cxpa:rumpr OypATCA 10
HomepeunmKaM, TepIeHHKYTAPHHM K fepery BOOXPAHWIMILA, OTCTOAMLUM
JApYr OT Apyra Ha 0,3—1 km, 1 poBOAATCA KO BOAOYyIOPA. Paceroaansa Memay
cxpaskuEavu 0,5—2 xka. OUIBTPANMOHHEE CBOMCTEA HOPOK onpeeIaTcd
71aG0PATOPHEIMA METOJAMIL i IyTeM OTKAeK, a LIS S0HL aspaiuu — HaJMBOB.

[udpozeonveuneckue Uccaedosanus O4q Kauaaoé B CTATHN HPOGKTHOTO
3aMaHisA IMPOBOAATCA B sacmrade ot 1 : 25 000 mo 1 : 50 000, oxBaTsiBas 1O~
Jocy 00BMHO IHPUHOI 0,5—2,0 ka BEOIH HaMeYaeMBIX BapHAHTOB TPACCH
Kamana. OuprTHEe QEABTpAEOHHBE PAOCTH MPOBOAATCA B 9TOIl cTaJ Ul B He-
GobmoM ofbeMe. B OCHOBHOM 3TO OTKAYKH H3 CKBAMHH WJIH mypdos, a mid
s0HL aspanun — UHGUIBTPANAT B mrypdax, JOBeJeHHBIX 10 NPOeKTHOH OT-
MEeTKW JjHA KaHaja, MIH HAJTABHL B CKBAKIHLL.

Jlas mOpoJ ¢ HEBHICOKOI IMPOHMIAEMOCTHIO OIEHKA NX BOJHBIX CBOICTB
Ipou3BoUTCA 1aGoPATOPHHIMI METOAMIL M BH3YAaIbHO.

B crajmi TeXHHYECKOr0 MPOEKTA HCCIe0BAHITA mpoBofATcA B MacmrTabe
1:2000—1 : 10 000 Bgons BuOpamHOil TPACCH, MPH PACCTOAMIMI MEKIY
cxpaskmmamu 0,5—1,0 xa.

Kpome Toro, Ha yJacTKaxX €O CHOHHLIMU THIPOre0JOrMIeCKUME YCI0-
BEAMH WJIH He0JaroNPHATHHEX B OTHOMIEHHHN uIBTPANHOHHAKIX IOTEPh H
APYIHX fABJICHUI, KpPoOMe BHIPabOTOK, 3ajaBaeMEIX Ha Tpacce, UPOBOAATCH
2—4 MOMOHUTETbHBIE CKBAKIHEL NN mypda 10 MOmePeIHHKY, HOPMATBHOMY
K Tpacce. JTH MONePeYHHKH PacIoIaraloTes B 2—3 pasa pe:e, TeM CKBaKIHEL
Ha Tpacce.

Omnpepenenye QuIbTPALUOHHBIX ¢BOItCTB TOPHHLIX IIOPOJ POM3BOAUTCA
B CTajUH TEXHMYECKOro TMPOEKTA TeMH Ke MeTO/aMi, 970 B CTAJAN IIPOEKT-
HOTO 3ajanus.

Bo Beex IHAPOreoJOrHYeCcKHX CKBAKNHAX M3MEPACTCH rayOnHa 3ajera-
HEsl TPYHTOBHX BOJ H yCTAHABIUBAIOTCA BOZMOIKHEIE ero KojebaHmsA, IS 9€T0
OpraHu3ylTCA pPerRuMHBIe HabIoeHNA.

Jlns mpormosa IMOTEPh HA uabTpaIuio U3 KaHaloB Heo0XO0IEMO YCTaHO-
BHTH NOJIO;KeHHe B0HH [PeHNPOBAHASA TOPUBOHTOB, II0 ROTOPHIM MOZKeT ITPouc-
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XOAUTH OTTOK (QUIABTPYIOMEIics BOAE, H OIPEAeJATh BOZOIPOBOANMOCT TOPH-
30HTA HA BCeM IPOTHAKEHHM OT KaHaja [0 IPAaHUIB DTOH 30HBL.

B oTBercTBeHHBIX CAyYafX IIA HALEKHOTO OlLpeneJeHHsA QUIbTPAIHOH-
HBIX TOTePh CO3JAAIOTCA ONBITHBIe YYaCTKN KAaHAJOB — KOTIOBAHHL ¢ MOIeped-
HBIM CeYeHWeM, COOTBeTCTBYIOUM NpoQHII0 KaHaka, 3am0JHSEMEe BOJOI.

I'udpozeonoeuneckue uccaedosanus Gas mouneseli 3aKIOTAIOTCA B  KOM-
miIeKcHoO cheMie Macmraba or 1:5000 mo 1:10 000, xoTopas npu CaoKHEIX
FHPOTe0JOrHIeCKHX YCHOBUAX JOJKHA OXBATHIBATE He TOJBKO Y3KYH TO-
JAOCY BJOJB Tpacchl, a OoJee HIH MeHee IMUPOKYIO ILIOmanb. IT0 HeobX0MuMo
RIA TOro, 9T00B YCTaHOBHTH TEOJOIMUECKOe CTPOeHHe H THIPOTe0JOTHYecKie
YCIOBHA BCero MaccHBa, IepeceKaeMoro TOHHeJeM.

OunmpiTapie Guabrpanmonnse paboTH (OTKAYKE MM HAJWBH I HATHeTAHNA)
OPOBOIATCA BLOJB TPACCH TOHHEJSA Ha YIACTKAX, I7e BO3MOYKHE 3HATHTE]bHES
BONOUPHTOKH. PaccToAHnA MeRIy TI'MAPOreoJOTHYeCKHIMH CRBaYKHHAME OT
200 mo 500 m. CrBamunn yrayoasiores ma 10—15 km nmike mamedenHoii 0T-
MeTEM 3ajoskenns tonHensi. OcoGoe BHHManme ofpamaerTcs Ha THAPOTe0JI0-
THYeCKHe YCIOBHA M BOJOOOMIBHOCTb 30H TeKTOHMYCCKHX HAPYIICHMIl I KOH-
TAKTOB Pa3IUYHHIX IOPOJ.

B cragmm TexHmdeckoro mpoeKTa Ha Y9acTKAX PasBATHA CHIABHO BOJO-
OOMJIBHBIX TOPH3OHTOB HIHW B30H, IlepeceKaeMBIX TOHHEJeM, OpraHn3yIOTCH
CTalHOHAPHbIE THUPOTe0JI0ornIecKne HalIIOTeHN.

Cymecrsennoe sHaYeHwe I TOHHeNeil MMEIOT HAOTIOEHHT HATL BOJO-
TIPUTOKOM M PeKHMOM IOI3eMHBIX BOJ B TePHOJ CTPOMTEJLCTBA.

I'udpozeonoeuneckue uccaedosanus 048 onpedeaenus RPUMOKG 6008 6 CILPOU~
MeAbHBlE KOMAOBANHB. U NPOCKMUDPOBAHUL UCKYCCMEEHH020 6000N0HUNCCHUL
AOJRHEL 0XapaKTepU30BaTh BOXOHOCHBIE [OPH3OHTHL W 30HH, MOrymue o6-
BOJIHATH KOTIOBaH, a TaK#de HANOPHEE IOPH3OHTH, U3 KOTOPHIX MOTYT IPO-
U30{TH NPOPHIBE BOJL WJIM IUIHIBYHOB HA JHEe KOTJIOBAHA.

HanGomee cymecreennoii 9acThio MCCIENOBAHMI B JaHHOM CJOydae HB-
AAIOTCA ONBITHEE (UIBTPANUOHHBEE PalOTHI — OTKAYKM M3 OIMHOYHEIX CKBA-
JRUH, & B OTBETCTBEHHBIX CIYYafAX (IIA KPYNHEIX KOTIOBAHOB) TAKKe KYCTO-
BHE OTKa9KI.

I ONBITOB MCIOMB3YIOTCA HMPENMYIIECTBEHHO CKBAMKIHE, MPOBECHHbIE
paHee A N3YYeHHS OCHOBAHUA COOPYHKEHMIL.

C menbio moNydYeHHA MCXOAHBIX JIAHHHX JJA MPOEKTHPOBAHHA KPYIHBIX
BOJONOHUBUTENIbHEX YCTAHOBOK HPOBONATCHA JUINTENBHBIE OTKAYKHN KaKk N3
OJHHOYHLIX CKBaKUH, Tak M rpynmossie. B sajaum srux pabor BXoOmar mpo-
BepKa pe3yJbTaTOB I'HJIPOTe0JOrH9ecKNX PacdeToB BOMONOHM3NTEJBHLIX yCTa-
HOBOK H BHIAICHeHHE DPallOHAJBHOCTH IPHHATOrO 00OPYZOBAHAM BOXOIOHIZH-
TeJBHBIX CKBa;KHH ((PHIBTPE, HACOCH U Tp.).

§ 3. MeTonHKa rHApPOreocnorHYecKux
HCCNenoBaHWA ANA FHAPOTEXHHYECKOro
CTPOMTENbCTBA

I'udpozeonoeuneckas cvemka TPOUBBOANTCSA COTJIACHO —CYINECTBYIONIMM
pykoBoxcTBam u nHerpykuuam [Benwtit, bungeman u np., 1950; Opunnnnkos,
1955], a Taxike pexoMeHZANMAM, N3I0KeHHEM B riaaBe 1. OcoBeHROCTH CheMKH
AJA THAPOCTPOHTEIBCTBA: TeCHAfA YBAZKA I'MAPOTEOIOTHIECKUX U NHKeHEPHO-
reoJIOTHYECKHX JaHHKX (HocjefHHe B PYKOBOACTBE HE DPacCMATPUBAIOTCH);
JleTajlbHOE M3yUeHHe JUTOJOTHH, MHKPOTEKTOHHKHE W TPeIUHOBATOCTH, ycTa-
HOBIIeHNe B3aKOHOMEPHOCTeil, ONpeJeNfA0ONNX BOAONPOHHUIAEMOCTh IOPOJ M
CTeleHb €ee M3MeHYHBOCTH.

Ilpn neranbmoil CheMKe, a Tak/Ke IPH Pa3BeOYHHIX 1 ONBITHHX PaGoTax
Ha y9aCTKAaX IUIOTHH JOKHHE OHTh BRIABJEHH H H3YYCHLL CJOM H 30HH, rie

197



BO3MOKHA HMHTEHCHBHAS COCpenoToUeHHasA QUIbTpamus, CIeICTBHEM KOTOPOi
MoryT 6miTh cyddosmsa, BHHOC MaTepHala W3 TPemuH M T. IL

apnadeil M3ydeHHA XHUMHYECKOTO COCTaBa IOJ3€MHHIX W IOBEPXHOCTHRIX
BOJL ABJAETCA IMPe;KIIe BCEro OIleHKA NX arpecCHBHOCTH.

Ilo maHEBIM THIPOTeOJOTHYeCKOHl CBHEMENM NI MapmIpYTHBIX WCCJIeN0-
paHmil, a Takmke o000IMeHHsA MMEIOMUXCA MATepPHalioB COCTABIAIOTCA: 1) ran-
poreojiornueckue Kaprol m npoduiam, cofepKanne KOTOPHX 3aBHCUT OT Mac-
mTaba WCCIeIOBAHAI, CTEIEHH H3YICHHOCTH H CIOKHOCTH Te0JIOrHIecKoro
CTpOeHHA pailoma, a TaKiKe OT POJM TIMPOTeoJOrHvYecKHX (aKTopos A
IIPOEKTHPYEMBEIX COOPYKeHNil; 2) THAPOreojorgyeckan XapakTePHCTHKA BCEro
paitona ¢ Gojiee IOAPOGHBIM ONMCAHMEM YYacTKOB, HaMeTaeMBIX JUIA CTPOW-
TeNbCTBA THAPOCOOPY HKeHMI.

I pozodka eudpozeonoeuneckur CcKeajcun BefeTcs OOBITHRIME MeTONlaMH,
MHEPOKO TpPHMeHSeTCA KOIOHKOBoe OypeHnme, obecmeunBaiomee HamboIee
TMOJHYI0 JOKYMEeHTALN0 B (ojiee MPOCTYI0 W HaJ(EFKHYI0 YCTAHOBKY TaMIOHH-
pylommux mnpuéopos A mpomssopcTBa Harmerammii. Homomkosoe Oypenwme
IpUMeHseTCA B CKAIBHBHIX M IOJYCKAJBHBIX IOPOjax, a Take B INIHHHCTHIX
rommax. JmHmCTAS TPOMBBKA TPH TPOXOKe TOPH3OHTOR, OMPOOYeMBIX NIy-
TeM OTKAYKH, HeykejaTelbHa. HoHeyHHll AHAMeTp KOJOHKOBEIX CKBajKHH,
peHA3HAYCHHEX /I HATHeTaHWil, jo/ukeH OHTb me MeHee 70 au.

Jlas mpoBejleHHs CTAMOHAPHHBIX Ha0MIOeHM HAX ABYMA WIH TpeMA
BOJOHOCHKIMI TOPH30HTAMH B OJHOIN CKBaskmHe pasdpaboTana KOHCTPYKIHA
koMOunanpoBaEEHX ¢uabrpos [Bexsii, Heiimranr, Homsposa, 1953].

Onuimuvie 2udpozeoaozudeckue pabomu. NPOUBBOAATCA B COOTBETCTBHI
¢ maioskenHpiM B raase LI, mo coxpamaeTcds mPOXOTKHTENBHOCTH ODBITOB,
3ajaveil KOTOPHX ABJIAETCA TOJNBKO OIpejeienne Koddduiuenta BojOIPOHH-
maemocTa. Tak, HpoeKkTHas MPOJOIKATENbHOCTD OTKAYOK U3 OJMHOYHBIX CHBA-
JRUH TPA HCCAe0BAHMAX JUIA THAPOCTPOMTENberBa — 0T 3 1m0 6 cMenm auis
HATIOPHBIX Topu3oHTOB i 0T 9 o 12 cmen s GesHATOPHBIX. ITpomommuTenn-
HOCTH KYCTOBHX oTRKauer jouxHa 0wt B 1,5—3,0 pasa Goabme, dem u3 ofu-
HOYHBIX CHKBa;KHH.

ITpoo/KUTeIGHOCTh HATHETAHNIT W HAJAHBOB IPHHIMAETCHA COTJIACHO
Tabmume I[1I-A-1.

O6paboTka MAHHBIX OUBLITHRIX THIPOTe0JIOTHIeCKAX paboT 3aKI09aeTCH
B IOCTPOEHHH XPOHOJOrMYECKEX IpadukoB, rpaguKoB 3aBHCHMOCTH MeR1Y
Ae6HTOM ¥ TOHW;{eHHEeM YPOBHA IIPH OTKAauYKaX (MM NOBHINEHHEM YPOBHA
1 JaBJeHHA Ha yCThe TIPH HAJIHBAX M HAarHeTaHWAX), a Takke rpagmros
BOCCTAHOBICHIA YDOBHS IJIH JABJIGHAA ¢ OOHYHBIM M JOTapHQMATECKHM
macmraGoM Bpemenu. Pacuerst xoddduimentos QuiabTpaldn X APYIHX mapa-
MeTpOB IPOM3BOMATCA [0 3aBHCHMOCTAM, IPHBEJEHHEIM B IiIaBe XII, Tom 1.

Ilo jaBHHEM HOMHTEPBAJILHBLIX HATHETAHHH CTPOATCA BIIOPH BOHONMPOHI-
[AeMOCTH, Yalle BCero Ha HUX IOKa3hBAaeTCA y/eIbHOE BOLOMOIJIONeHHe.

[lo maHHBM ONHTHHX QUIABTPAMOHHBX PaboT U 1a00PATOPHBIX OIpe/eie-
HHl BOOIPOHIIIAGMOCTH CTPOATES PUIABTPANHORHEIe Hpoduin (pic. VIII-18),
a wWHOrAAa TalKe KapTe Bogoumpommmaemoctw. Ha npodumiun mamocATes
(aKTHYeCKIe JAHHEE ONHTHHX PaboT, MOKA3HBAIOTCSA 30HBL IOPOJ PasImIHOMN
nponumaemMoctd. Ilpu mocrpoenmu mpoduieii HeoO0XOAMMO YINTHIBATH JHTO-
IO, TeKTOHHKY M T. I.

Onpegenenne Kos@duiuenta AeficTBUTENIBHON CROPOCTI JBHAEHHA O/
3eMHBIX BOJI MPOM3BOAUTCSH [IA TPENMHOBATHIX HOPOJ HA yYACTKAX IIOTHH.
Yrasagaslii kooduiment HOpefcTaBiAeT CKOPOCTL JIBHKEHNA BOJEL IO TpPe-
LMHAM TpH TpajiueHTe, PABHOM eJMHHIE, U [aeT BO3MOKHOCTH PACCUATATH
CKOPOCTH vy B NMOPOJAX OCHOBAHMI TLTOTHHH I (eperoBBIX NPUMBKAHWH TpH
rpajHenTax, BO3HHKAIOMAX HOCTe cosfanms moamopa. Pacuer vy mpowmsso-
IUTCA TO CJOEAYIOMIM GOpPMYyIaM.
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Hpu numedinom sarome unpTpamim
vp =Kyl =Ky 2L (VIIL-T-1)
[Ipm xBampatmumom sakrome GIIBTpaun

e s i g ]

=, (VIII-T-2)

f1odn. ypab. o 360 T

.36“;

m-r' :
3204
300-
260
260
2401
220
200
1604
160-
1401
120+

Puc. VIII-8. Qmrsrpanuonnsii mpoduas 1o ocn BBICOROHAIIOPHOH IIOTHHBL HA p. Puon
¥ c. HamoxBaum.

1 — raneunuK® (aJaI0BHIT); 2 — CYIAMHKN o  nle0HeM (nemoBnii); 8 — noppUpuUTOBEIE TyhoGperkynn
{neiiac); 4 — mopdupuToBLIe TYDHE (7eiiac); § — BEPXHAA TpaHUNa 30HB IPOHUIMAEMBIX MOPOH; 6 —
HIJKHAA IpaHUNa BONONPOHHIAEMBIX IIOPOR; 7 — VIeIbHOe BOIOMOIVIOOIEHAR, 4/MUH + M.
rge Ky m K,  — KooppuOmeRTH  gelicTBUTeIBHOI CKODOCTH, COOTBET-

CTBEHHO TPHU JHHEHHOM U KBAJpAaTHIHOM 3aKOHE ¢mIETpa-
M
J — rpagument wmamopa;
H — popmop, co3naBaeMEit IIOTHHO;
L — pnuHa OyTH ABEMKEHHS BOJH (Benmumna L Gepercsa mis
CHIBHO BOJONPOBONAMAX TPEmMHH M CAMBIX KOPOTKHX
OyTedl JBUKEHHA BONH H3 BePXHEro Obeda B HEKHMIL).
Ky mnam K; « onpenensercs B npomecce HATHETAHWA WM OTKAYRT HAa
onptHOM Kycre. I[lpm marmerammm wmEmmratop BBOmHTCH B OILITHYIO (DeHT-
PATLHYIO) CKBajKHHY U yJIaBIHBAEICH B HaOMIOMATeIBHEX CKBAKAHAX,
00nuHO Oammaifimnx R oumrTHoil. Bpems mnospmenms MHIHKAaTOpa H MAakK-
CUMaJBHOMl ero KOHIEHTPAIHK QUKCHPYETCs Tak /e, KaK IPH OoNpejeleHnn
JeficTBATeILHOM CROPOCTH JI/iA ecTeCTBeHHBIX HOTOKROB IOA3EMHBEIX BOJ
(cm. rmasy III).
Pacwer K mam K; , npomssopmres mo caepyiommuM Gopmyram.
lIpn nunmeiirom sakome ¢mrsrpamun [Buapmeman, 1951)

(r‘z——r"‘;) (Inr—Inrg)
W 2t (hg— h) :
Ipr ksamparmanom sakome [Keprume, 1936]

K

(VIIL-T-3)
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1 1

2 — e

Kpi=—5—" ’";c_ . (VIII-T-4)

Ob6osnauenusa B npusBefeHHbXx GOpMYyNax clemyiomme:
r — paceTosgHme MeRIy IEeHTPAJLHOM U HaOIIIaTelIbHOl CKBa;RAHAMIL®

r. — pajuyc IeHTPaJbHON CKBAKUHBI;

h, — Hamop B IEHTPAILHOU CKBayKUHE;

h — Hamop B HaOmoOATENRHOIl CKBA;KHHE, OTCUNTHIBAEMEI OT TOIl ke ILTOC-
KOCTH CPaBHEHHSA;

{ — BpeMs NPOXOJKIEHUA WHMKATOPOM pPACCTOAHMA 7 (HPH HCCIe0BaHHN
JUIA THAPOCOOPY KeHHil i pacuera Oepercs BpeMsa HOABIEHUA WHTI-
KaTOpa).

IIpn oupemenennn BequdwnHbl [ cleyeT YYNTHIBATL BpPeMs TPOXOJKICHILS
MHAERATOPOM HAcoca, apMaType # Tpy0d B IeHTPaJbHOI CKBaskKumHe f;, pac-
cunTEBaeMoe mo Gopmyne

gl (VIII-T-5)

rge () — pacxoji HarTHeTAHMN;
V — o0mmit 00beM 3amMOJMHEHHOrO BOIOH HPOCTPAHCTBA B Hacoce, ap-
MaType u Tpyodax.

@opyyast (VIII-I-3) 1 (VIII-I'-4) coorBercrByOT mIOCKOpagnamibHOMY
noToky. HEeam jke reoiormdeckie M THAPOTEOIOrHIECKHe JAHHEE YKA3HIBAIOT
Ha BO3MOJKHOCTH JIBH;KEHHA BOJHL IAapPAJIEAbHEIMI CTPYAMH, TO Pacuer Ipo-
H3BOAUTCA 1o (GopMysaM, TpPHUBEIeHHEIM HHKe.

Ilpn nmpeilHoM 3aKoHEe (HIABTpPAIIH:

r2 4
K=o - (VIII-I-6)
lei RBaJpaTUIHOM 3akoHe!:
e
K x =ty (VIII-I-7)

It GopMyIH faoT MeHblIne zHaveHua Ky u K ;, 9eM 3aBHCHMOCTH
st paguaibHOTO MOTOKA.

Ilpu ompepernennu xosduImenTa AeHCTBATEILHON CKOPOCTH B IIPOMECCe
OTRAYKI WHINKATOP BBOANTCHA B HAOJIOZATEIBHY0 CKBAKIHY ¥ YIABIHBACTCH
B HeHTpaibHOil. PacdeTsl mpou3BoiaTes Mo TeM ke GopMysiaM Oocje H3MeHe-
HHSI 3HAKA BeIWIUHEL (he—h).

WNuapurarop ciaemyer BBOAUTL IPH pesikuMe, OIMBKOM K YCTAHOBUBIICMYCSH.

OrKaYKI—HArHETAHUS HNPOU3BOAATCH, Kak ykasamo B ruase LI m mo-
npobueii B crarse E. E. Kepruca [1956]. Oty ombirsl memecoofpasHo mpousBo-
I0Th HA YYACTKAX INIOTHH IIPH CHIBHOHEOAHOPOAHHIX IOPORAX, 4 TAKKe NP
PAsBUTHH MHOTOJIETHEHl Mep3loTH, B cIAydae, ecJd MOCIeNHAA JOJKHA OTTaH-
BaTh B OCHOBAHWH COOPY/KEHUIT M T. II.

Onpepenenne THAPABIMYECKON CBA3M MEJKIY TOPH30HTAMH IYTeM
KYCTOBHIX OTKAQYeK HJIH HATHETAHIA NPOM3BOANTCH, KAK yKasaHo B raase III.

Onummusie yeMeHmMayuoHHse paGomsl TPOUIBONATCA [AIA BHIACHEHIA
VCIOBHI CO3QHISA IIEMEHTAIMOHHBIX TPOTHBOPMILTPAHOHHEIX 3aBec. llpm
HpPOBeeHHN dTUX PabGoT AOJKHBI GBITH YCTAHOBIEHBI PACXO0/l IeMEeHTA M panuHo-
HaJbHAS KOHCHCTEHIHA pACTBOpAa, HEOOXOANMOCTL BBEJEHHSA WHEPTHRIX IIH
AKTHBHHIX [{00aBOK, ONTHMAJBHBII pPesKUM IeMeHTAaluu (M3MeHeHHe BO Bpe-
MEHH JAaBICGHHA ¥ KOHCHUCTeHIUU 1[eMEeHTHOr0 pPacTBOpAa), PalHoHAJBLHAA cXeMa
PACIOI0KEeHASA MeMeHTAUOHHEX CKBAKIH H PAcCTOAHHEe MEKAY HIMH (3aBH-

# JIIA HAKJIOHHEIX TPEIlHH N TPEeNITHOBATEIX 30H PACCTOAHHE r N3MepAeTcA He IO
TOPUBOHTAIMN, & BXOIb TPENIAH.
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o aiad ety s o e ks

CHT OT YCIOBHIT PACHPOCTpAHEHIS 3aKaTNBAEMOT0 pacrsopa), 3dQeRTHBHOCTE
MEMEHTAIINN M TeXHUKO-DKOHOMUYECKHe TOKAZATEIM.

Onmirare ygactkm BHOHpaoTCs B XapaKTePHBIX HYHKTaX I COCTOAT U3
OCHOBHBIX IIeMeHTANMOHHEIX (MHBEKIHOHHKX) 0 KOHRTPOMBHHX CcKBasKIH. CXeMbl
PACIOTOKEHNs CKBa/RMH HOKasamel Ha puc. VIII-19. Pacerosmme MEeRIY

+ HeMeHTaOlMOHHBIMI CHKBaKRIHaMI AJA 3aBec B OCHOBAHMM ILTOTHH oT 1 A0 M

YCTaHABINBAETCHA TO JTAHHBIM OIBITA.

Harperamme mementHOro pactBopa HpomsBOgmMTCH TI0 HHTEePBAIAM, H30-
JTHPYEMBIM TIOCPEeICTBOM TaMIOHUPYIONIMX IPHGOPOB CHH3Y BBEPX — «BOCXO-
AANAe 30HBD WIH CBEPXY BHH3 — (HHCXOJAITIE 3OHED.

Hapmenne npm mnementa-
OUI WM3MEHSETCHA B IMHPOKRIX
npegexax — or 0,5—1,0 no
90—100 am — B 3aBuCHMOCTH
OT TPOHHIIAEMOCTH IOPOX W
CTeNeH) H XapaKTepa HX Tpe-
IMIHOBATOCTH,

KRoucnerenuus pacrsopa—
OTHOIIEHHEe KOJHYECTBA I[eMeH-
Ta (K2) K oOmeMy BoAml (1) —
MOJKeT MEHATHCA B IMHPOKIX
npeneiax.

Perxomengyerca  npumau-
MaTh CPEJHIOI0 KOHCHCTeHIIHIO
pactBopa B 3aBHCHMOCTH OT
VIeIbHOTO  BONOIOIIOINEHH S
COITACHO CJeLYIONAM TaHHBIM,

B wmavame wmarmeramus
OPIMEHANTCA HAUDOMee JKH-
KHe KOHCHCTEeHIINA IeMEeHTHOTO
pacteopa 1 : 10—1 : 8, nesza-
BHCUMO OT BOJOTPOHHAIAEMOCT I
mopoj, sareM 0olee TycTHe.

[IpomomxurensnocTs omsr-
Ta o0buHO OT 2 10 8 u (MIA  Pme. VIII-19. CxemH onHTHHX [eMeHTATUTOHHELX
CPEHHX YAEILHHEIX BOHOMNO- yHacTKoB,

I‘.JIO]I[(’,‘HEft). O]ILIT OPoOu3BOJIUT- 1 — ocHoaﬂggﬂueliaeli'gaunorxgu‘eg ?-E-{Bamﬂﬂbi;lz 0— KOH:POtﬂb-
CA 10 «OTKa3a», T. e. peskoro c;}{:goaﬂuﬂ Mgmpnﬂygm(?éﬂnanbr;gHg}’mam];ﬂ%:an}ﬁ R
HaJieHusl Pacxojia pacTBopa

(yreapnoe normomenue pacrsopa — 0,01—0,005 4/mun ).

HlaBaenme m komcuerenmua pacrsopa LIpH ONBITe YCTAHABIUBAKTCA B 3a-
BHCHMOCTH OT HOTJIOMmeHHsA mocaefaHero. Ilpm Goapmmx pacxoxax ysenmam-
BAIOT COJlep/KaHue LEMEeHTAa B PACTBODE M, €CJH 5TOr0 HeTOCTATOYHO, BBOTAT
HHepTHHIE A06aBKu (IeCOK, 30J1a, MOJOTHI HJIaK I T. )

Ynenvnoe BoOmOTIO- 0,01 0,01—0,05 0,05—0,2 0,2—1 1
meHne, 4/Mum M
Roncuerenmus | 1:10—1:8| 1:8—1:5 I 1:5—1:2 | 1:2—1:1 | 1:1—1:04

ocre memenTanmm OCHOBHEIX CKBasRHH GypsTCH M onpolyiorca HarHeTa-
HHEM TI0 30HAM KOHTPOIBHHIE cKBamuuel. Ecam ompoGosamme mocaemmmx
ORa3HBAET HEAOCTATOUHO® YMEHBIIeHHe MPOHMIAEMOCTH TOPOX, TO OHMU I[e-
MEHTHPYIOTCSA, & 3aTeM OypATCA H ONPOGYIOTCA HOBHE CKBAKHHBL MLy paHee
3ALEMEHTHPOBAHHEME. [laHHEe ONHTHON MeMeHTanNE H306PaKAIOTCH HA XPO-
Hozormyeckom rpadure (pme. VIII-20) u cBommom paspese IeMEeHTaIHOH-
HOit ckBammmsl (puc. VIII-21).
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Bomee mompobmuie csejenusi umeorcs B aureparype [Beamit, bmage-
mMan m pgp., 1950; Tpymar, 1949].

CrBamcuna N Oneimuozo ywacmka N . X
yd Bodonoznowenue 30 uemenmauuu 228 Jama
¥d. Bodonoznowerue nocnz uemermewuu 0.007 13 X1 44
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Puc. VIII-20. Xporogormueckuii rpaguk ONOBLITHOI IeMeHTAIUM.
Beezo sayemermupobaro 15,4 m
Beezo uspaczodalano yemerma 8292 ke
=] ] im 53
x gfgf; g gJD S e Cpednud pacTod yemenma Ha :r 8 ke
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Jns BHCOKODPOHUIAEMHEX MODO,

Puc. VI1I-21. Cpopunii paspes

HEMQHTHEHOHHOﬁ CHBaKHHOEL.

HaTpuMep

3aKapCTOBAHHBIX HIN

CHILHOTPEIAHOBATHX KapGOHATHHIX, IEMEHTANHA MOKET OKA3aThCH MAajo-
apeKTHBHON WM XapPaKTepH30BATHCA 0UeHb OOJLIIHEMU PACXOJaMH IEMEeHTA.
B rakmx_caydasx mozker ObTh mpumeHeHa Ourymmsanma [IllpeiiGep, 1964],
OpHYeM IIPejBaPUTENbHO OHA OPOM3BONHMTCA B ONHTHOM HMOpANKe,
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PA3JEJN BTOPOH

TEXHHYECKHUE GPELICTBA,
IPUMEHAEMBIE NPH
[MIPOrEONOTHYECHHX PABOTAX



BYPOBbLIE YCTAHOBKH, HACOCDI RN B A
W NBHTATEJIM NPH BYPEHUHU IX
THAPOTEQNIOTHYECKHX CKBAKHH

§ 1. YcTanoBku BpawarenbHoro OGypeHus

Ipn Gypennn ¢ mensio rmgporeosormaeckoro H3YIeHUA MECTOPOKIeHIil
HOTESHBIX HCKONACMBIX NPHUMEHAITCH YCTAHOBKA NIIHHACIHLHOTO THIA
(rabm. IX-1). Ipu mpoxojke CKBasKIH ¢ HEaBIO BOfOCHAGKEH s, OCYIIeHus,
4 TakKe Ha TepMaIbHEIe BOAK mpu rayGuae Gomee 1500 x maxomaT mpmvene-
HIe yCTAHOBKM POTOPHOI0 M TypOmHHOTO Gypenms (tadx. 1X-2). Veramopkm
BPaIATeNLHOTO0 Oypenna BechbMa pPABIMYHE 10 KOHCTPYKIUNH; OHH H3TO-
TOBIAIOTCH  INHHAGALHBIMA M DOTOPHBIMH, MTeDEHOCHBIMH, CaMOXO/HBIMIL,
HOTyNepeBUIKABIMA, CTAIMOHAPHEIME — GJOYHBIME H KDYIHOGIOYHEIMH,

Ilpm Gypenun CKBAKMH =~ HHIKEHEDHO-reOJOTHIECKOTO HABHAYGHES I
MPOXOJRE IMAXTHAIX KOMOANER MCHOJL3YIOTCHA CHeNHATH3MPOBAHHEE yCTa-
HOBKH, ofecmedmsaionme Gypenie «BCYXyo», ¢ IPOAYBKOIL BO3IYXOM, pese
© TPOMBIBKOIl BOJOM mian IAHHMCTEM pacTBopoM (tadm. 1X-3).

§ 2. PeakTHBHO-TYpGHHHbIE GypoBbie
yctaHosku (PTB)

Peakrusro-TypOumibe ycTaHOBKH TpeJHAZHATOHE LIS Oypenus THIpo-
Te0AOrIMIeCKIX CKRBAKAH juamerpoM 588, 722, 920, 1020 u 2080 ma, Ty 6uHO it
1000 »e.

Pearrusno-typounusie Gyps B 3aBHCEMOCTH OT HeoOX0IIMOT0 IHaMerpa
COCTOAT M3 JIBYX, TPeX WIH WYeTHpPeX HAPALIGNLHO pPACHOIOMEHHHX Typ-
600ypos.

YCTaHOBKH peakTHBHO-TYpOHAHOrO GypeHns KOMIIEKTYIOT, B OCHOBHOM,
CIeAYIOIHM COPHITHO-BHIIyCKAGMBIM 060DYI0BaHIeM: GypoBas BhINKA (BM-28
min BM-41), xpombaox (KB1-130), ranesmii 610k (TB1-130), Bepraior
(IIB4-150), Gypomaa meGeara ¢ peaykTopoM (PI12-2) m smexrpoasuraTenem,
porop (P560-1118), Gypmuabasie TpyGE, GypoBsie HACOCH (Y8-3 mmm 4MI'P-3),
KBajlpaTHasf ITAHra, raudomermanka (MI2-4 mwrm T2-T12-4), nepegsmsxmbie
xommpeccopst (3UM-BKC-5), oGopyroBaEne oumcTKE IPOMEBOYHOTO pac-
TBOpA.

pHBCTaHﬂapTHHM 000pYy/I0OBAHIEM  ABIAITCH PeaRTHBHO-TY pOMHHEIS
OypHI.

Peartusno-ryp6unnmii 6yp cocromr us CIeNYIIAX OCHOBHBEIX YacTeii:
FPy30B, BePXHero I HIGKHero HHIIeNeil, mepeBojaumka, TypGoGypa wu
TI0I0TA.

Bypenne ckpazmuns puamerpom 2080 mxn OpPOM3BOMUTCH B IBAa 9Tama;
IepBoHaYalbHO pasdypusaerca ckBauma amaMerpoM 1020 mm, a saren
OPOM3ROTUTCA €e pacIImpeH¥e.
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Byposbie ycTaHOBKH

Cramnmo
=
IloxazaTemnn =
AL <
= = < =
v ae = .
B da]
s 2 g g 2
] = o oM (5
I'ayduna Oypenus, » 150 150 300 650 1200
Havanpnei  jguamerp

CKBaKIHBI, MM 240 76; 59 152 250 250
Havaanueit yrox mHa-

KIIOHA CKBaRIHE

K TropH30uTY, Tpag 55—90 0—90 75—90 45—90 80—90
CKopocTh  BpameHnus

IMITHAAENsT TPH Ops-

MoM  xoje, offmun| 6; 110; 200 0—550 102; 182; T4:-153; 67; 128;

237; 480 277; 470 238; 346
Tlojaua wuHCcTpyMeHTa | PrgakHag I Tunpa
aBrOMaTHIeCKan
Xoa IMNIHIeNA, MK 550 430 500 600
I'pysomogpemuocts je-

Oegrm, m Jier 1,5 Her 2,0 3,0 4.5
HoangectBo Hacocos 1 1 1 1 2
TR RRCORa o3 e 3 H-75/15 VHB10 | 8H®-P-200/40| 3UD-P-200/40] SHD-P-200 /40}

FLITH
YHE109
IIpon3BoHTEIbHOCTD

Hacoea, .4/Mun 75 50 200 200 200
MaxcHVMaJabHOE JAaBJIe-

Hue Hacoca, kil [em? 15 15 40 40 40
BricoTa MauTH, KOHpa,

T e e — — 18 22 24—26
[IpuBoJ cTaHKa:

THIT IBATATEJNA . - yI-2 1-38 J-54 —
MOIHOCTH, J. €. 16 8 38 54 =
¥y Kem — - — - 40
qucio  0060poTOB,
o6 [mun 4 - 3000 1450 1440 e
Bec arperara, ke:
¢ OPHBOJOM  OT
JIBUTATE/IsI BHYT-
peHHero cropa-
HBS e G 680 590 3250 4785 —
¢ TpPHBOAOM  OT
ANeKTPOIBHTA~
TR iy = — 2800 3700 7500
3aBOI-H3TOTOBAUTENDL uM. BopoBekoro Baprayanekmid 3-1 reo-
JIOTOPa3BEIOUHOTO
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INAHHAEABHOT0 THIA

Tabauya IX-1

HapHLIe CaMoxonHEe Ilepensmxuse
= = =
(5p]
8 5 : 5
2 2 J g 2 =
2 3 & i > i
< < r >
2] = = n j 0
o &, fus] o E= =
300 800 2000 300 300 300
152 162 300 132 132 132
45—90 60—90 90 90 90 60—90
103; 190; 42—800 785 14508 102; 182; 127; 196; 102; 182;
280; 376; 265; 405 237; 480 306; 440; 237; 480
695; 1023 686
BIAYECKASA
400 500 800 400 400 400
2,0 35 6,0 2,0 2,5 2,0
1 1 2 i 3 1
BHTP-100/30 | 3H®-200/40 | BUD-P-200/40 3UD-P-200/40 BHD-P-200/40 3UD-P-200/40
mmn {1I'PB
100 200 275 200 200 200
30 40 63 40 40 40
22 24—26 32 9 L) Y
— A02-72-4 AR92-6 -385 H-40T J1-385
— = -— 38 40 38
— 30 75 - — —
e 1450 970 1500 1500 1500
— - 10 700 12 500 9600 7500
1318 1970 — — — —
Bapunayabckmit MamuHOCTPOHTENBHEIT 3-7
3-J TCOJIOT0- Baprayaeckuil 3-1 IeoJI0T0pPasBe0qHOIO
pasBegoIHOTO o0opyaoBanms
000pya0BaHHHA




Byposeie yeraHoBkH

CaMoxof
TTorazatemnix
ABB-3-100M ABB-TM ABB-400M
Tayonaa CYPSHEA: M -5 2o o i aaive 150 100 400—700
HagadbHE JHAMETD CKBA7KITHBI, MM 190 190 300
Porop:
JHaMerp HPOXOZHOTO OTBEpPCTHA, MM 76 76 385
MaKCAMaJbHAA CTATHYECKAsS TPY30-
MONBEMHOCTE CTONIA, ke i
upcao 0bBopoToB  poropa, 06/ mun Bb; 1023 44; 91; 44580
176; 340 166; 270 141; 253
Jlebenka:
MAaKCHMAJbHOC HATAMKEHIe KamaTa, ke 1250 1250 5000
CKOPOCTh HABHMBKH KaHata Ha Oapa-
Gam mebemru, mfcen . . . . . ... = - —
MOITHOCTE, nepe;:aBaemaﬂ na Jedes-
Ry, 4. C. e e R e — = =
OCHACTKA TalleBOi cncae\m a4 — Ix4

I'pazesrni macoc:
THII
KOJINYeCTBO
IPONBBOUTENBHOCTD, Jt/CEh
naBjaenne, kl'[cn?

Brmra:

BHICOTA, M STy

I PY30MOABEMHOCTh, 1
ITpuBox ycTaHOBKH:

THI ABATATEIHA

KOJIHIeCTBO Pty

MOITHOCTh OXIOTO JIBIIIEITE‘J]H, Ao 0
Bec Gyporoii yeramosru, ke
3aBOI-N3TOTOBUTENE

BUD-P-200/40
1

3,33
40

8,8
1,25

3H1JI-120/110

1
90
6450
Bakunmckmit
uMm. Kmposa

3UD-P-200/40
1

3,33
40

8!8
1,25

ROM-46
1

93
14 830

SUD-P-200/40
2

3,33
40

12,4
120
AA3-204A;
3ILJI-120/110
2
73

Barnnckuit
um. Kmposa

Kpy
IToxazaresin
Bav-1 BY-506P
PayGitaa OVPoBma, im0 o e o e i s 300 1200—3000
Havanpniol guaMerp CKBamHHEL, M i 400 —_
Porop:
lHaMeTp IPOXOZHOTO OTBEPCTHH, MM 410 360
MaKCHMAJIbHAA CTATHYECKA A rpyaonom,—
eMHOCTH CTOJdA, k2 2 e — 50 000
T11ea0 060POTOB potopa, O5fMuH 145; 200 75—134
IMpusoj:
MONMEHOCTE  TIPHBOTRT & €5 u i i & — —
» » Kem vl 7
HEG R L e — 2500
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Tabauya IX-2
poTOpHOro THOA

HEI® Tlepenpusknnie
YPB-2A YPE-2B VPBE-3AM | YPB-4IIM | VPB-4I1 YPE-5 YEB-300
250 250 300—500 700—1200 1500 2000 300
150 200 300 350 350 350 400
150 250 250 360 - 360 410
5000 25 000 — 50 000 20 000
100; 198; 75—321 110; 190; — 83;. 152; 87; 135; 85; 146;
300 314 242 203; 304 241
2500 2500 2800 - — — 3600
0,68; 1,33; - 1,02; 1,74; - 0,28—1,31 | 0,32—1,66 | 1,36; 2,33;
2,0 2,9 3,85
— - 3X4 3x4 3x4 3x4 3X4
{4TP 11T'P 11FP I9MT'P gMTI' P BH-150 qI'p
1 1 1 2 2 2 2 i
5,0 5,0 5,0 16,1 16,1 9,3—18,3 4,77—7,68
50 50 50 100 100 76—150 50—80
9,5 8.9 16 21 — 28 18
2,5 — 15,0 25 — 40 20
3M.1-120 H-60-T J-54 HIIM-100 KJIM-100 116 KJIM-46
1 4 1 2 2 b 2
73 60 54 100 100 150 83
10050 - 13 700 43 000 — 47 000 20 000
Ryurypeknii mamnHOCTPONTeNbHBN | Bakuncknit — RyHurypegmii —
nm. Jl-ra MAITNHO-
1IMupgTa CTPOUTENB-
HBLIT
Il podoascenue maba. IX-2
NHOGI0YHBIE
BY-755EP BY-756P9 2]l 31 49 69
2400 2400 5000 3000 5000 3000
450 450 520 520 520 520
75 000 75000 200 000 130 000 200 000 130 000
o 173 Jo 165 o 300 Jo 187 42—248 63—175
246 220 300 300 =
2970 2070 = & i s

14 3aras 1255. 209




Kpy

IToxasaTean

Bav-1 BY-50BP
JleGenka:
MaKcUMalibHOe HATSJKeHHWe KaHaTa, ke 3500 71 000
cKOpOCTh HABHBKM KaHaTa HA fapaban
NEGONRE, MfCEE o o« o+ o o o s o v - 0,16; 0,28; 0,46; 0,07 Ho 1,5
MONIHOCTEL, IlepefiaBaeMasd Ha JefenKy,
e A R e i e — 400
o e e e Rl T e S R R DR - 10020
OCHACTEA TAJEBOH CHCTOMEL . - . . - - IX4 435
I'psseBHl HacoC:
7 LB G e RN MRE e i B aIr'e BH-150
ROSTHTECTHON sy o feir s vip e st o e L0 2 2
TMPOUSBONNTCABHOCTE, 4/CEK « « « « . - 4,77—17,68 9,3—18,3
TR s v e o A R o SR S R ) 50—80 76—150
MOIIHOCTE IPUBOMA, L. €. . « « = =« =« — 330
» » Ay e N R T e 55 —
Brimrka:
T AR Rl AT R R SR R B 15,6 31
IPY30MOABEMHOCTE, 7 o « & + = = = - 20 50
[IpuBoz yCTAHOBRH:
3 THI OBATATEMA « « o + = o & = o s ¢+ DJIeRTPOBUTATEJII —
i A0-93-4 m AO-83-4
MOIHOCTH OHHOTO JBATATENH, KEm 758 b -
....... 21 700 95 300

Bec OypoBoit ycTaHOBEH, K2
3aBo/I-M3TOTOBHTENE

Topnoscknit 3-1 nM. Ku-

poBa

Tabauya [X-3

CruenpaIasHpoBaAHHbIE YCTAHOBEH BpamaTeabHOro Gypenns

Ilokasarenn MAK-2 | TM-850 | TM-1300 | ILKM-1 | BOM-600 HIMK-30
Tny6nma Oypemnsd, M . . 40 100 100 8 30 30
Hauaapmsiit JaMerTp

CHBAYKHEHy MM~ oo v 250 850 1300 1000 600 1230—1300
CKOpOCTh BPATISHI oy-
poBOTO CHAPAAA, 06/ mun | 42; 87; 9,6 10 435105 105 17; 105 20
160; 270 29 19; 325
33; 633
108
MomHocTh JIBATATENIHA,
T T SRS ST R 93 — - — — 30
R e S R — 28 a0 — — —
BricoTa Ma9TH, M 7.8 6,6 8,0 4,5 — 3,4
Bec ycraHoBEm, K2 . . .| 12 820 5300 7800 — 1000 * 5500
Basa ycTaHOBEH . | Tpakrop | PamHOe OCHOBAHIE Agtobyc - Il panen
C-100 TA3-63A Y2-All-3

* Bec TONLKO HaBECHOro 000PyAOBAHIA.
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M podoascenue maba. I1X-2

nHOGI0YHEe
BY-75EP BY-756P3 30 L 49 69
10700 10 700 24 500 15 300 24 500 15 900
0,3—1,6 0,4—1,8 0,19—1,6 0,28—1,6 0,19—1,6 0,28—1,6
400x 2 400 2 900 585 xem 320x2 rem 1602
13 700 13 700 - - - -
45 4X5 5X6 56 5x6 56
BH-150 BH-150 V8-3 V8-3 ¥8-3 ¥8-3
2 2 2 2 2 2
9,3—18,3 9,3—18,3 45 45 45 45
76—150 76—150 150 150 150 150
800 435 700 700 450 450
75 75 200 130 200 130
138 000 142 000 280000 | 230000 i -
Ypanbckuwil 3aBOJ TAKEIOr0
MamﬂHDCTpOBHEﬂ

Iia peakTHBHO-TYPOMEEEIX GypoB IPHUMEHSIOT CHeNUAIbHEEe YKOPOUeH-
HEHe TypOobypar T31-9":

TLAAMETD - TOMOTA SN oyt v ot e b AR et ot v 496
Pacxog mpoMBIBOUHOTO pacTBOpa, a/cek . . . . . 30—50
;. CropocTh BpalmeHHA Bajxa, o06/Mur . . . . . . . 490—810
' Rpyrammh Mosens, RGN o 0l s 90—300
Hepenan TanNeHER w Jol ks ot iy e e e 26—85
VOIS, U0 s s e i o B S S e e 61—324
Hanga: TypOOB YD, a3 R S 3500
BaGTEEas ol de. e e e i SRS e e T 1100

Texumueckas XapakTepHCTHKA PeaKTHBHO-TYPOMHHKIX Gypos

PTBE-588 PTB-722 PTE-920 PTBE5-1020 PTE6-2080
Jmamerp, aa:

CKBKHMHEL . . . . . 588 722 920 1020 2080

S0y 1 RS D 269 346 445 490 490 s
Tay6una Gypemns, » . . 1000 1000 1000 :
Tun Typbobypa . . . . T31-9" T31-9° T31-9" '
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§ 3. YcTaHOBKH YAApHO-MEXaHHYecKoro GypeHun

Jlas GypeHms HMHKeHEPHO-TEOJOTHICCKAX M THIPOreoJOTMICeRUX CKBa-
#uH (¢ IeIb BOJOCHAOKEOHAA, OCYIIEHHs, OPOIICHILL, HAOIIOeHNs 38 PesKu-
MOM TION3eMHBIX BOJ) IPHMEHAIOTCA YCTAHOBKH Y/[APHO-MEXAHHICCROTO oype-
HEA KaK IepefBHKHEE: BYKC-JITT; 75-¥; YKC-22M; YHC-30M, Tak = ca-
yoxonuse: BY-20-2M; BY-20-2Y; BC-IM (raGu. 1X-4).

§ 4. YcTaHOBKH FHApaBAHYECKOro GypeHus

Ilpm rugpaBIgeckoM cmocobe Gypenms moposa Ha 3a00¢ CKBAMKHHL pas-
MBEIBAaeTCH CcTpyeil BOJIEL, mocTymaomei mo TpybaM oT Hacoca (raba. I1X-3)
nan pojomposoia. DuipTposas, miu obcagnas KOIOHIA Tpy6 IpH HTOM HO-
rpPY/KACTCA B TPYHT, & TLTAM BEIHOCHTCS Ha HOBEPXHOCTH IO 3aTpy0OHOMY IPO-
crpancrBy. mppaBImIecroe GypeHme MOjKeT NPOH3BOANTLCA: &) JIA TOrpy-
sgeHnd 00CATHHIX TPYO AaMeTpoM 600—1000 mx ua ray6uny mo 20 m; 6) mxa
norpysceHnsa (IILTPOBHX KOIOHH JMAMETPAMU 250—350 ma ma rayOmEY 10
40 m; B) Oas DOTPY;KEHAA OREKTOPHBEIX UrIOPIABTPOB  AHAMETPAME 70—
100 xm ma rayGumy go 20 M M JErKEX MIIOQUIALTPOB AHAMETDOM 50 ma Ha
rayonay a0 9 m. lpn rEapaBiuIeckoM Oypemuit BCe ONEpAmn 10 CIYCKY
7 N3 BIEUCHII0 KOIOHH 00CafHbIX WIN (UIBTPOBHIX Tpy0 MPOHBBOJATCS CAMO-
XO[HNMN TIO/UBEMHHME KDaHAMH, a HPH TOTPYKEHHI Jerkix DKEKTOPHBLX
AraodMIBTPOB OPAMEHAITCA TPEHOrH C meGenraMi, MauTHl HIH ABTO-
gpausl. Ilorpy;enme JIerKHX UrIoGUIAKTPOB IIPOMBBOJNTCA  HACOCHBIME
arperaTamu VCTAHOBOK IIBY; BA-2H]IB; JINY-5; JINY-3
(TaGa. 1X-0), morpy:xenue d/KEKTOPHEIX urropmiprpos — nacocamn runa HJIB
(rabx. IX-9).

TMepegBIGKALE BOJOMOAU3ATENHE YCTAHOBKM THIA TIBY mnpenunazHa-
WeHnl JUIA BOMOTIOHEKeHMsI TPH CTPONTENLCTBE yamamMenToB TIyGOKOro 3a-
goskenns. Jlerkue HrIOQUIBTPOBBIE YCTAHOBRM JINY-3, JIUY-5 ucmoansy-
OTCH T TOBeMHOTO ocymenust maxt. Ilpmvenemnue Hra0dIILTPOB BOSMOKHO
TONBKO JUIS OCYIICHMsi OGBOJHEHHEX IOPOJ, 3aJEralomXx B IOJOIIBE BRPA-
GOTOK; THIPABIMYECKHI CIOCO0 YCTAHOBRKH MCKIOTACLT BOBMOJKHOCTE MX
HPAMEHeHHs! A OCYMIEHHUs BOIOHOCHNX IIECKOR KPOBIM pepaborku. B yera-
mopkax JINY-3 u JINY-2 ymaseHme BO3AyXa M OTKAUKA BOZKL ¢OBMeIeHE
B OJIHOM Hacoce.

§ 5. YCTaHOBKH KOMOHHWPOBAHHOrO GypeHun

B mocjiegmue TONE AusA Oypemus CKBAKAH HHKeNEePHO-Te010ITIeCKOT0
W TEIPOTE0TOTHISCKOro HA3ZHATEHILA GruiE paszpaboTaHH cHeUaIbHbe KOM-
GEHEpOBAHEHE YCTAHOBKM (Tali. 1X-7). Taxne ycraHoBKN 00eCIeTNBAIOT TPO-
XO[KY OJHOH CKBa/KIHBI PasiuIHEIMU cmocofaMy: BpamaTeIbHEIM H yAapHO-
MeXaHAIecK M, BUOPAIHOHALIM I THPABINIECKIM I r. 1. Hexoropre cospe-
MeHHbe GypoBHe ATperaTsl MMeT 00opyjoBaHme AT HpoBejleHus ONBITHEX
OTKaUeK (yCTAHOBKH THIIA YI'B). YcranoBRM KOMOWHHDOBAHHOTO OypeHHA
pauGonee MOMHO YHOBIETBOPAOT TPeSOBAHMAM, UPEIBABIIACMEM cremudmae-
CKUM YCJHOBHSM THJIPOTe0JIOTHYIECKAX M AHKEHePHO-Te0NOrHIecKuX pador
i GyposoMy 000PYROBAHMIO.
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YeranoskR ypapHo-MexaHmueckoro Gypenus

Tabauya [X-4

ITorasaresnn BYKC-IIT ) 75-V YHC-22M | VHC-30M | BY-20-2M | BY-20-2V BC-1M
TayOusa Syporpay w00 W S0 Se ol 30 120 300 500 200 200 300
Hauwaunbnwit qmamerp cwpasmnn, waw . , . . . . 170 300 600 800 400 400 300
Bec Gyposoro cmapsapa, ke . ., . . . . . . 600 1000 1350 2500 850—1200 1200 2000—3000
Yueno ynapos B Mumyty Gyposoro cHapsIa
OERABORE S S e e He permamen- 50 40; 45; 50 | 40; 45; 50 50—52 52—56 48—52
THPOBAHO
(¢ nebenrn)
Bricora mogsema cmapspa najy saGoem, ma . . To me 450 350—1000 | 500—1000 90 1100 600—1200
I'pysomogsemuocts 6apatanos, xe:
HHETDYMORTATSHOYG! = A i 700 1500 2000 3000 1500 1500 2000
JRCHO OUHOPOL gl P ol ot sl o — 1000 1300 2000 1000 1000 -
SHRERUPOR v peele o etlonl e 10 s e Ly iRt =i = 1500 3000 = = ==
DU B aToOmE s e T D s e 0J1B-300B — A0-73-6 A0-93-8 A-T2-6 - —
MomiHoCTE:
Rl e R e g SRR G R S 6 18 = i = = —
e B SHIGT < T O R S - — 20 40 20 20 95
I'pysomoxvemrocTs Mawthl, we ., . . ., . . . . 1000 10 600 12000 25 000 - _ —_
BrICOTA MAYTH 10 TOJOBHOTO DPOJNHKA, i 5000 10 420 13 500 16 000 12300 — 15 000
BOR-RoTHr OWRH A e et AR L Ve B 435 2445 7600 12700 10 200 12 300 24000
Basa ycranoskm . ABTOMOGHTB- Ha mmeBmMaTmuecknx Kouecax ? Ha rycemmanmom xomy

HEIH 0JHOOC-

HBIA TIpHIen

umM. Bopos-
CKOro

Hosoueprac. a-x um. Hukoabekoro

Bysyaykcrmit
uM. Kyubrmmesa

BapBeHKOBCKMI
3-J TOPHOTO
ofopya.
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XapakTepHCTHKA HACOCHBIX arperaTos

. Tabauya IX-5

Bryrpennuii
Yueao | Mommocth maMBTpfﬁprﬁxa’
IlpousBopurens- | Iloadsnt Hamop, | ofopo- | dIeKTpPO- Yneino
Mapka Hocrnh, M3 /u M 60d. cm. TOB JIBHTATEN A, komec | Bec, e 3aBOJI-MBroTOBATENB
B MUH rem
BXO[- | Hamop-
HOTO HOTO
MC-50 40—50—70 110—105—T70 2950 24 80 80 3 256 JlamreBckmit yroapHOTO Ma-
IMITHOCTPOSHN A
MC-50 40—50—70 148—140—80 2950 32 80 80 4 294
MC-50 40—50—70 185—175—100 2950 40 80 80 5 329
MC-50 40—50—70 222—210—120 2950 48 80 80 6 377
MC-50 40—50—-70 259—245—140 2950 56 80 80 7 414
4H]B 150—180 104—97 2950 viE 150 100 1 180 Jimprugpomam r. JInBHE
5HIB 150—180—216 33—31—28 1450 20—28—28 150 125 1 270 To e
5H]IIB 150—180—216 40—38—34 1450 28—28—40 150 125 1 270 »
9B-200<2 | 250—350—450 92,5—83—69 1450 125 250 200 2 1550 »
9B-200 x4 250—350—450 185—166—138 1450 250 250 200 4 2920 »




Tabauya IX-6
XapakTeprcTHEA HACOCHBIX arperaTos

IToxazaTen IBY-2 | JIUY-3 | JINY-2 | JINVY-5
IlpomaBopurensHocTs, #%/8 . . . . . . . . . 280 60 25—30 120
Ilonseit BRATTODIIM ad i em e i 30 23 25 40
Baxyymmerpuueckas  BmcoTa BCACHBAHHA,

S and ot ey IR SR SR A S oy 8.0 8 8 8
Bricotra BcacuiBaHHA, M 606. cm. . . . . . . . 6 T 5 TR
Tlomesnan rayGuna mOHWKeRUS B OXEE ApYyC, M 6,5 b 5 —
MommocTh sxexTpomBuraTend, xem . . . . . 55 10 9.0 * 20
Bec macocmoro arperata, k2 . . . . . . . . 1730 362 292 670
Beclvevaaaich awe a1 ey s i et Tl e ol 5500 2308 —
HKoxmiectBo mraodmibTpor Ha yeTaHOBRY, wm 150 60 25 100

* DIERTPOABUIaTeNb BO B3PHBOOEZONACHOM HCIOTHEHN (Tnm MA-142-1/4).

§ 6. YcTaHOBKH ropH3oHTanbHoro GypeHus

lFopusonTanpHble CKBaKMHEH MCHOIB3YIOTCA B KATECTBE OPeH miIsa BOJo-
NOHVeHNsA WIN BofocHal:KxeHHA. B saBucmmocTs or masmawenms m cBoOicTB
TOPOJL OHI MPOXOAATCS B OCHOBHOM J(BYMsL CIOCOGaMmE: Ges BEEMKH Topo (11po-
KOJI) M ¢ BHEMKOHl paspymemEHX mopox. Ilpm mpoxopke METOJIOM IIPOKOJIA
CKBajKHHA 00pasyeTcs 3a CHeT PajANaibHOTO VILIOTHEHMS HOPOA. ITQT Merof
HanGosee d(PeKTHBEH B CBABHEIX IPYHTAX TPH Auamerpe Tpy6 ot 50 go 400 M.
Hpn npoxojike cKBasKUH ¢ BHEMEOIl pa3pPyIIeHHHX IOPOJ KPEeIIeHne CKBaKIH
TPyGaMu MO3KeT HPOM3BOIUTHCA OJJHOBDEMEHHO ¢ GypeHmeM H Tocie yriayoxm
CKBA KUHBI, :

Yeranoskn YI'B-1 n YT'B-2 (ra6x. 1X-8) mpexmasnauens: IJIf TOpH30H-
TATBHOTO OYPeHNsA CKBAKHHE C OJHOBDEMEHHHIM KpEILIeHHeM WX CTOHOK. JKe-
HEeHTPUIHO-CBepamIbHEe Mamnusl JCM-3 1 «3anoposkber oGecmeunsalor mocie-
[OBATEIBHO MEXAHHYECKYI0 paspaloTky W yjaaxenme rpynTa. Mammam I'B-1
1 I'B-2 nenonpayiores asa ropusorTanbHOro GypeRnus cKBaskmH THAPOMeXaHH-
deckmm cnocoGom. Ilpokramsisaeman tpy6a-komyx npm Gypennm COBepIIaer
BpAMATEIbHO-TIOCTynaTeNbHOe JBHKeHne. [Jma mopaum Boam mpmmersior
nacocwt Tmma C-204, C-245 m ppyrme. [las mpormagrm Tpy6 cmocobom BHOpO-
IpoKoJa HpuMeHAKTcA yeranosku ¥ BII-1 n YB-2.

§ 7. OBuratenu

B coBpemenHEIX GypoBHX yCTAHOBKAX B KAUecTBe CHIIOBOTO obopymosa-
HHS NPUMEHAIOTCS ITABHBIM 00Pa3oM 21eKTpO/IBUIATeN , IBATATENN BHYTPeH-
HEr0 CrOpaHuA, & B HEKOTOPHX — JM3eIb-TeHEPATOPHL.

JBuratern BHyTpemmero cropamms (ABC) mna mpuBoma 6ypoBmx yera-
HOBOK TIDHMEHAIT B OCHOBHOM ABYX TumOB: 1) KapGopaTtopmse (Gemsus,
JTHTPOMH); 2) AU3eIBLHEE (CONMPOBOE MACIO, musTonnneo). HocrommerBoM
ABC sipisercs nx He3aBUCHMOCTH 0T BHENINHX MCTOYHIKOB DHEPIHHU, HeGOIE-
MOl BeC M HKOHOMHOe morpeGiennme Tomamsa. Husexn [[38B, H-40M, TI-54
KIM-46, 1A3-204 n ppyrue memoasayiorcs miis npuBofa OYpPOBHEX CTAHKOB
tana 3U®D, nus KOMILIERTOBAHHS CAMOXONHEIX OypOBEIX YCTAaHOBOK THIA
YPB, ABB u 1. 1. Muzens AA3-204 BaIyCKAeTCA OT CTapTepa, a JABHTATEIH
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Byposble KOMOWHEPOBAHHLIE YCTAHOBKN

Tabauya IX-7

ITorazatenn BYRK-75 CBY-55M . | MPB-75 YTI'B-50A YI'B-150A YI'BEX-150B | B3AC-150
Taybrad: GYPeERRS B/ oi 1 Wi 78 e 75 o 80 - ° - — -
IORSHHBRIHOM: ~uls o oe b o oot — — — 50 150 150 —
TIPR ROMOHHOBOM: ., 7y o we v — — — - 50 300 300 150
npm yAAaPHO-KAHATHOM . . . . . . . — 50 80 - 150 150 —
npy BEOPAnMOHHOM . . . . . - . - — 30 - —_ — — -
InaMerp CKB&KUHEL, MM . . . . . . . 273 168—273 245 190—230 196—350 196—410 150—400
Yueao yAaapoB Joiora o 3a0oil B Muu, 40—70 C nebegrn 21—68 28; 47; T8 — - C nebegrn
HanGonpmmii Bec yAapHOTO HHCTPY-

s L O T R R e S R 250 — 250 400 — — —
[ HIoRg e Ko % = 20; 40; 65 | 65; 115; 190 | 66; 98; 151; 224 | 60; 81; 97;168 |  72; 155
TpysomogseMuocTh Tebearm, m . . . . . 1,0 28 3,6 2,5 3.5 3,0 3,5
MomuocTs npHBOAA:

5 S s e bkl R e B 13 ) o 38 54 70 &
BATRAL o 0 st e T i 38 i o i — - 50
T'abapuThl yCTaHOBRM, MM:
FRIEE ol S R s 2030 8300 T 5850 s (a0 o
T Tl e D I 2000 2500 - 2000 2350 2500 2640
e L e R e Sy 9850 3150 — 8200 4170 3700 3810
Boc yoTapoBEM,, T LN 1,0 78 3,2 5,9 75 17,5 6,8
Baan averaRORRES o 0 o T s e Pamnoe Tpakrop ABroma- — Ha tpak- Apro-
OCHOBaHHE A T-55 Pavmoe muHa TOpe MamnHa
OCHOBAHWE I'A3-63 THAT-60 MA3-901
3aBOO-MBTOTOBUTEND . . . o « & + 4 & & IlenTpaibHLle HOBO‘{G})R&G— —
MeXaHuy. CHUit 3-1
MacTepcKne uM. Hnxroninb-
I'mnponpoexra, CKOTO

r. Yriang




Tabauya IX-8
YeTaHOBRH TOPH3OHTAABHOTO Oypenus

=5}
.a .-
2=
[TokazaTenn = ) e 2o Wl )
= &2 S BEso = it @ E
= [&] = da] 4]
= > b NID = E B, i

JIHHA CKBAYKIHEL,
e el L 40 40 30 70—100 40 40 25—30| 40
JuaMerp mponia-
JBIBAEMBIX TPYD,
- e e 920—1020| 1220 |720—1820]426—1420{108—630 | 108—720| 200 | 400
Yuecaro obopoTor
paGouero  mH-

CTPYMenTa, :
ol s BE e 40; s 20—50 — 1,2—7,5 | 1,5—9 — -
d0:85. 25 11085 — —
32 23038
Tarosoe yeniame
nebemkm, m . . | o 80 |Ho8,0 1,5—3 3—>5 - — 0,75 | 2,4
MomuocTs JBura-
Temns:
AsCe o ow wow | 5560 |55—60 o — 30 52 — | —
| h AT — — 5—15 30 — — L 28
Bec wmammms, m 12,0 12,0 - — 2,2 2,9 102 N85

H-54 m K]IM-46 — or cmemmanbpHBIX IyCKOBEIX KapGIOpATOPHHIX JBHraTeseil
IJ1-10 n 11-46. [lxa mpmBoga TsKeNBIX YCTAHOBOK POTOPHOTO OYPEHHs HpH-
MEHFIOTCS YeTHPeXTAKTHLIC [BeHANNATHIIIAHADPOBEE OHCTPOXOJHEE IBH-
rareqn B2-300, B2-300A, B2-400AT m ppyrme. 9TH IBEraTeins 3KOHOMHTHEL
B paloTe, He TPeOYIOT CJIOMKHOIO YXOHA IPH SKCILIyaTalld, YAO0OHS! IS MOH-
TajKa M JeMOHTAa KA. i

JIeRTpUYECKNe J[IBUTATeNH IDPHMEHAKTCA NPH HATHIAE HCTOYHUKA
anexrposneprun. Ilpmsoy GypoBEHIX CTAHKOB NpEHMYyMECTBEHHO OCYIie-
CTBJIACTCS OT KOPOTKO3AMKHYTHIX ACHHXPOHHBIX 3JIEKTPOJBUraTereil cepmm A
Hanpsykernem 220/380 ¢. Ilpm murammm 0T MaXOMOIIHEIX DIEKTpPOCTAHIUMIT
OPUMEHAIT JIICKTPONABHIATEIN ¢ (Jas0BEIM POTOPOM M KOHTAKTHBIMHE KOJIBIAMHE
CO IETHaMU.



®UNbTPbI THAPOTEQJIONHYECKHUX LR AR A
H BOAO3ABOPHbIX CKBAXHH X

@uapTpoM HA3HIBAETCSA HEKHEE y9acTOK OypoBOil CKBA;KHHEI, B Hpere-
JaxX BOJOHOCHOTO 05 3aKPeINIeHHEI BOJOIPOHHIAEMEIM YCTPOMCTBOM, Ipej-
HAaZHAUYCHHBIM JIJIf OpPOIMycKa BOJB H3 BOAOHOCHOTO TOPH3OHTA BHYTPH CKBa-
JRUHEB M TPeIOXPAaHAKNIMI BOJONPHEMHYIO YacTh CKBAajRHHBI OT 3aBajloB
B pesyabTare ONIHBaHUA ¥ 00pymeHna mopod. DUIBTPH craBATCA TOJABKO B
PHXITHX, IIaBEBM 00pPa30M B HecYaHHX Mopojax. DUIbTPE He CTABATCA B yC-
TOMYMBHEIX TPENUMHOBATHX BOJOHOCHEIX MOPOJIaxX, & TAKKe HpH KaUTHPOBAHUM
BOMOHOCHBIX IIECKOB, 3AJEralomuX IO HPOYHO BOJOYHOPHOI KpoBieil (MO
HEE ILTACTH IJINH, M3BeCTHAKOB, mecuaHukos). Ilpm BojoHOCHOM ropH3oHTE,
CJI0JKeHHOM PHIXJI0-00J0MOYHEIME CKAIbHBIMH HOPOJAMM, IpaBheM, 9acTHIHO
CIIeMEHTHPOBAHHMNM IT€CKOM, B KauecTBe (IBTPA CTABATCH JbIpIATHIE TPYOH,
3AMMINAINe CKBAKARY TOABKO oFf oGpymennsa mopop. Ocolble TPyAHOCTH
npu nojfope QEIBTPOB HMEKT MECTO NPH KaNTHPOBAHMHE MEIKO3ePHHCTHIX
IECKOB.

B cOOTBETCTBHE ¢ T'HAPOTeQIOrHMYCCKAME YCIOBIAMH DAa3iH4aioT ciaery-
JoIue BHAB O0OPYAOBAHUS BOTOIPHEMHOI YacTH CHBAajKHUH!: GHABTPHL - I
IPABEINCTHIX KPYIHO- M CPEIHE3ePHHCTHX IeCKOB; QUIBTPHL JIA MEIKO3ep-
HHCTHX NECKOB; ABPYATHE (IIBTPH sl HEyCTOHYMBEIX DPHXI0-0010MOTHEIX
_TMOpO; cKBaiKUHLL 03 (UIBTPOB, KANTHPYIOIIHe YCTOUYHBEIE TPeIIMHOBATHIE
mopos; Gec)IIBTPOBEE CRBAKHHBL B IECKAX.

[lo napasiy BCETMHIEO [Bomoabko, 19631, cksasmnnm Ges $uibTpoB
cocrasaaior 22%, ¢ gppuaroit Tpy6oit 32%, ¢ ceryarsiM QHIALTPOM B KPyIHO-
I CpejHEe3epPHHCTHX TecKax 24%, B B MeIKO3EPHHCTHX meckax 22% oT Beex
CKBA;KHH.

Ha womcTpykmmio ¢uiabrpa, KpoMe XapakTepa BOMOBMEINAIOIIHX IOPOT,
CYMEecTBeHHOe BIHMAHUE OKashiBaeT OOJBINOE COJIeP/KAHHE B BOJe 3aKHCHOTO
jReIe3a, KapOOHATOB KAMBIUA 1 ATPeCCHBHOCTH BOJIEI, BEI3HBAIOMIE GHICTPYIO
KOPPOBHIO CTAIBHBIX YacTeil n KonpMaTanmo Puibrpyiomeii nosepxaocru. Ta-
Kie HeGIaronpuATHEe YCI0BHA, BH3HBAIONEe GHICTPHIil BEIXO/ 3 CTPOS (b
TPOB, OTMEYAIICH BO MHOTHX paii0OHAX CTPAHH.

Jlms GOophOB ¢ ArpecCHBHBIM BO3JENCTBHEM bu/(il QHIBTPHL CTPOAT U3
AHTHKOPPOBHAHEX MATePHaJoB (IIACTMACCH, JepeBa) WIH CTeHKH (QHIBTPOB
HNOKPHBAIOT AHTHKOPPO3MHHEIMA HOKPHTHAME. [l IpefoTBpameHus KOJb-
MATALHEH, SKCIVIYATAINIO CKBA;KUH ClIefyeT BeCTH IPH JAMHHAPHOM JBHKCHHK
Bojsl B Quaprpe. Jlma mpojueHms cpoka cay;kOB TaKMX CKBaKHH
caefyer NPUMEHATh MHOTocJoiimble OOCHIKM, ofecmedmBaiomue OOJbIINE
pasMepH IOp Ha CTeHKax (HIBTPa |, CIeA0BATEIBHO, MEJIeHHOe HX 3apa-
CTaHme.
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§ 1. dunbTpLl ANA rpaBenueTbiX, KPynHo-
H CpellHe3epHHCTbIX NEecKoB (TOHKOCTEHHbIE)

HpH HKanrajke BOJOHOCHBIX TI'OPH30HTOB, CJIOKREHHBIX I'DAaBEJHCTBIMHA IIO-
pogaMu, KPYOHO- H CpefHe3epDHUCTHRIMH NeCKaMH, HOpPH BOJAX YCTOMYHBOIO
XAMAYECKOr0 COCTaBa HAMOOJIee 4acTo CTaBATCH AbIpYAThHIe, IIEJHCThIe I CeT-

JaThie (1)HJII:TpH C TOHEMMH CTeHKaMH.
{
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Pmc. X-1. Cxema ycrpoiictBa mabsrpoB: I — metpuatoro; II — memncroro; I1] — cerda-
TOTO.

I — BHIpe3 JIA COYCKOBOrO Ki0Ya; 2 — My(hra; 3 — cajlpHHKOBaA HaOHBKa; 4 — HanduawTpoBas Tpy6a;
§ — QEUIBTPOBaA ceTKa; 6 — NPOBOJIOKA; 7 — pafodasg YacTh; & — KPYIJIbie OTBEPCTHA; 9 — OTCTOdi-
HHAK; 10 — [epeBAHHAA NpoOKa; 11 — IMemn.

Hupuamnié Puabmp mpepcTaBiser cofoil nepdopUpPOBaHAYIO CTAIBHYIO,
acOomeMeHTHY0 WIH M3 JDPYIHX Marepuanos Tpy6y (pme. X-1), ycramapim-
BaeMyi0 ¢ IPOBOJOYHOH OOBHBKOH mMIH 0e3 Hee B CKBA/KHHLI, DRCILIYATHDY-
J0mye rpaBelHCTEe H KPYyNHO3epHHCTHe Hecku. [lepuarsii ¢minrp, Kpome
TOTO, MOKET CAYMHHATH KapkacoM mias apyrux ¢masrpos. OH cocTomT M3 oT-
croiiHEKa, pabodeil gacTm m HagQUWILTPOBOM TpyGul. PaGouas wacth guasrpa
mpefcTaBiaeHa Tpy00od ¢ IpPOCBePIEHHBIMH OTBEPCTHAMME, pPACIIONOKeHHBIMHA
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no mamHe TpyOH B maxMarHoM mopsixe. OrHomenme ofmeil miIomann oTBep-
cTHil KO Beeil MOBePXHOCTH GUIBTPYIOMmeil dacTi TPYOH (CKBaKHOCTD) JIOILKHO
cocraBisaTh He MeHee 15%. OnrmManpHas CKBajkRHOCTH 0OBIYHO IPHHAMAETCS
B mpemenax 20—25%.

IIpuBopmm craHgapTHEE pPasMEpPH M pPAcHOJIOKeHNe OTBePCTHl B Kap-
Kacax (QmIBTPOB, OPHHATHE BCECO3HOM KoHTOpOil «Bypsom:

HapyHHIL J@aMeTp Kapraca, ax . . . . 89 114 168 219
Jlmayerp OTBEPCTH, MM o T ey o 12 St R0
» OTBEPCTHII B Pa3s3eHKOBKe, MM . . 16 18 26 30

PaccTofinme MesKiy UEHTPaMH OTBepPCTHIl B

TOPHBOHTAJIBHOM DALY, MM . . . . . . . 23 30° 33 43
Paccrosnue MesR1y HeHTPaMH TOPH30HTAIb-

HEDE DHOIDHI @ L s e 15 1830 35
Ynciio OTBEPCTHH B TOPH30HTAJNBLHOM DALY 1246 21646

» oTBepeTmit Ha 1 & Tpy6H . . . . . 800 880 533 640
OTHOmMeHNe oOmel IJIOIagl OTBepcTHil Ges

Pa33eHKOBRH K INIOMAZAN TPYOH (CKBaiK-

HOCTH) (UIBTPA, HIH OIOmManb (UIbTPa-

ity s ) 2hek A B et lon o it e Kb S B e B R 32 (80=34 230
OtHOmenne o6mell ILIOMAaan OTBePCTHI B

passeHKoBKe K INIomanm Tpyoe, % . . . 50 48 53 65

B GonpmmHCTBe caydYaeB KapkacHle TpyGsl mepdopmpyior 0es pasaeH-
KOBKHN oTBepcTmii. PeKoMeHJyeMble pasMepsl OTBEPCTHIl JBIPIATOrO ¢uabTpa
A BOJOHOCHEIX TOPU3OHTOB, CJIOKEHHHIX HecKaMm (M0  TeXyCHOBHAM
CH-III-56 1958 r.): B ommopommbix meckax — 2,5—3,0 ds;; B pasHOPOJHEIX
nmeckax — 3,0—4,0 dy,.

s mopom, cofepskamux GoabINOe KOAMYECTBO IPABHA M TFAJbKU H HE
pomee 10—15% mecka, mpnMersmioTes Guaprpsl 13 mepdopPHPOBAHHKX TPYO
¢ pmaMerpoM orsepermit or 5 mo 20 ma.

Hleavemuii guapmp Tak ke TPOCT IO YCTPOICTBY, KAk H [BIPUATHIH
(pue. X-2). CocTont oH M3 OTCTONHNKA, Pad0odYeil IACTH, Ie PACIOIAraloTcs
menn, 1 HaguanTposoil TpyOs. [Inpmma meneil ycranaBanBaeTca B COOTBET-
CTBHI ¢ MeXaHMYECKHM COCTABOM BOJOHOCHOII mopoxsl. Peromenmyembie pas-
MepH Imesieil A BOJOHOCHEIX T'OPH3OHTOB, CJIO/KEHHEIX HecKaMm: B O~
popomusix meckax — 1,25—1,5 ds; B PpasHOPOJHBIX IeCKaX — 1,5—
2,05,

Paccrosimme Me;Rmy ocamm meieil Mosker Guith B 10 pas Gombime MEpUHEL
mereit. Jauna menu o6sraro ouBaer or 30 mo 100 ma. Paccrosmne Mesuy ps-
gamu mesneit or 10 go 20 xx. IlpE TaKEX mMeaAX CKBa;KHOCTH Kapkaca cOCTa-
Basier 7T—10%. [Mennmermit ¢uapTp obrajaer HEKOTOPHIMH IPeUMYIecTBAMU
10 ¢cpaBHeHHIO ¢ AspYaThiM. Ecanm B geipuaToM GuabTpe 3epHA rpaBus HIH me-
CKa, HAKIAHBASIChL HA OTBEPCTHs, MOTYT HOJHOCTHIO €T0 3aKyIOpPHTH, TO HpH
MeJHCTHX QIIHTPAX 5TO HCKIIUALTCH.

@OunpTps IMeleBhe INITAMOOBAHHEE JemieBae QUIBTPOB U3 nepdopupo-
paHEHX Tpy6. OHH M3TOTOBAANTCS OOBYHO M3 CTAJIBHOTO JHCTA ¢ BHIITAMIIO-
BAHHHIMU Ha HeM oTpepeTusMu. [laa aToro JECTH MeTajIa 00pabATHIBANOTCH
Ha mrraMnax HeoOxomgmmoro mpodmas. IIpomraMmoBammBIR amcT HA BaabHax
crubaercs B TpyOy M Kpas CBAPHBAKTCHA IPH MOMOILH ABTOIEHHOTO MM dJIEK-
TpocBapouHoTo ammapara. Ilomyuaiores sBeHba JUIHEON 2; 2,5 u 3m. Otm
3BeHBA COGHHAITCH Me:kay coboit mpu momompu my¢r. lllrammosaname
$rIBTpPH, HecMOTpA Ha ouesmiHeie mx mpemmymectsa, B CCCP me mpomsso-
OATCH.

Kapracno-cmepycnesoii guabmp (puc. X-2) HCHONb3YETCA B pasHo0Opas-
HBIX BOJOHOCHBIX IOpPOJAX. :

HKapracHo-cTepsREEBOH (QHIBTD COCTOMT H3 MeTAIIHIECKHX cTep:KHeH,
OMOPHHIX MONCOB FKECTKOCTH, QUILTPYIOIedl NOBOPXHOCTH, COe/IHHATENLHEIX
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narpy6KoB, TpejOXpaHHUTENbHHX pefep M Hanpasiawmux ckob. Creps:xam
H3rOTOBIAIOTCA M3 TpyTkoBoil cramm Mapku Cr. 3 mam Cr. 5. Paccrosmme
Mesrny crepsmaamMu 30—40 um.

OnopuEle mosAca KECTKOCTH H3TOTOBIAIOTCA U3 (IAHIEB WIH IPeJIcTaBIAI0T
€000l MeTaJIIAdecKIe BAKIAJKE MRy cTepmuamu, B radn. X-1 npusogarcs
PACCTOAHHA MEIy IOACAMH B 3aBHCHMOCTH OT juamerpa crep:kmeii. Ha
Quannsl Geperca amcTOBAaA CTANh TOMmEHOE 10—12 M.
Buyrpenmnii gmaMerp ¢uaHIeB OpHHUMAETCA PaBHHIM BHY-
TPeHHeMY AUaMeTPy COeJUHUTEILHEX NaTPYOKOB, a BHEIIHMI
BaBHCHT OT TOJIIHHBEL CTEP KHEM.

Tabauya X-1
Jnamerp Paccrosme
CTepHKHEH, MeRIAY
MM HOACAMH, MM
10—12 200
14 300 Bt
16 350 s='l
18 400 =

[

3
3
g

DuapTpyfomue HOBEPXHOCTH MOI'YT HBIOTOBIATHCH U3
NpPOBOJOKH HepPRABEMeH CTAIH H H3 MeTaTINuecKuX
H HeMeTaJNIHIecKHX ceTok. MHorga (B TpemmmoBATHIX TOpO-
JaX, TaleTHHKaX 1 T. II.) QHIBTPYIOMAs HOBEPXHOCTH MOJKET
OBITh 00pasoBaHa ONHAMH METaJIHYECKUMHI BEPTHKAJILHBIMIT
crepxuamn. CoefmHATeNbHEe NATPYOKH, cHAGKEHHEE CTAaH-
napTHO pe3nloif, MBTOTOBIAAITCA M3 TpyG COOTBETCTBY-
omero guamerpa mauaoit 250—350 M.

B yenosuax cpeame- m MeIKO3ePHHCTHX TeCKOB Kapkac
oOMaTEIBaeTCA IPOBOJIOKOM WM OGIIMBAETCH (YMILTPOBATL-
HOH CeTKOil.

Ceruarrtit ¢mapTp cocTomt H3 mepdopmpoBaHHEOM TPYOHI,
obranyToit cerroii. Om nanGomee asddextnsen B cpenHe-
H KPYIHO3EpPHHCTHX BOJOHOCHBIX Ieckax. Bo us6e;xamme
KOPPO3NN ceTIaTHil PUIBLTD PEKOMEeHIYeTcA A5 BOLOHOCHBIX
FOPU30HTOB €O CHa0OMHHEepPaTH30BAHHBIME Bomamit. Jlasa

L

K 5171/

Pmc. X-2. Hap-

$urbrpa NPAMEHSIOT JATYHHBIE COTKH IaJyHHOTO, KHIep-
HOro H KBajiparHoro mjereHus (puc. X-3). Ha pme. X-4
NOKasaHa CeTKa M3 Hep;kapeomeil craaun. Homep cerknm
noiGupaercs MOCPECTBOM IPOCEHBAHISA IECKA UePe3 CeTKY.
Ilpmanmaerca ceTka, NPONycKAawmas uepPe3 OTBEPCTHA
40—80% or Beca mpoOH BOJOHOCHOTO TIECKA.

Peromenpiyemsie pasamepst oTBepermii ceryaroro gmisrpa:
B OIHOPOJHEIX meckax — 1,5—2,0 d;); B pasHOpOgHEIX mec-
rax — 2,0—2,5 dy,.

KaCcHO-CTep:KHe-
BOH (UIBTP.

1 — COeIMHUTENb-
HEIE naTpyoru;
2 — TIpHUBapKa
CTEDKHEI; 3 — Me-
TaJLIIMYeCKUe CTep-
HHH; 4 — OnOpHOE
KOJapOoO, & — upo-
BOJIOYHAA O0MOTKA ;
6 — IpefoxpaHn-
TEeJIbHEIE IIJIAHKH,

Menpmne 3HaYeHHMsa NPHHAMAKOTCHA LPH MEIKO3eDHHUCTHX, (0JbIIHE —
OpH KPYHHO3ePHHCTHIX meckax. CraabHble CeTKH TPOYHEe JTATYHHBIX I He
00pasyioT ¢ KapKacoM rajgbBaHHYecKoil mapu. Huke mpmBoguTest Koamde-

cTBO ceTkN Ha 1 QuibTpa pasHEX JHAMETPOB.
168 e B 273 325

0,6 =0 <09 14

N unaverp $mapTpa, MM . . . .
KommaectBo cetku HA 1 ™
BT DA il e

377
1,3

Cpok cayK0m JnaTyHHO#i CETKHM 3HAYATENBHO KOPOYe CPOKA CJYKOH

obcagaRx TpyO,

IO02TOMY BO BpeMsa OKCINIyaTalluM CKBajKHHBL (IJHJIBTP
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meHserca 1—2 pasa, 4To TPYMOEMKO H He BCEIZA BHIIOJHMMO, 0COOEHHO IpH
rIyGOKAX CKBajKUHAX ¥ AuHHEEX ¢mabrpax. Ceruarsie (UIBTPEL He IPATOHE
JIA OJHOPOIHBIX MEJKO3ePHHCTHIX IIECKOB, TaK KAaK MEJIKHe CeTKH CO3/1al0T

Puc. X-3. Cxema mneTeHud. a — TrailyH-
HOro; 6 — KHIIEPHOT0; & — KBagpaTHOrO.

g

0o pIIHE CONIPOTHBJIEHUA BXOAY, KPYyOHOAYENCTAA Je CceTHa IpomycKaeT
MHOI'0 IecKa M CHEBayKHHA 6YJIBT HNOCTOAHHO IIECKOBATh U 3aHOCHUTLCSH IIECKOM.
CeruaThie [t)H.TIInTpH IpPOTHBOMOKA3AaHE B CJIIIUCTEIX BOJOHOCHBIX IecKrax,

a

Puc. X-4. CeTkn w3 Hep:KaBelOmell CTamy IJIeTeHIA.
@ — TaTyHHOT0; 6 — KBaIpaTHOTO.

KOTOpHe HAJHNAT HA TOBEPXHOCTH (PUILTPA HPH OTKAYKe W [eNaioT ero
BOLOHEIPOHUIAEMEIM, ¥ YAQINTh CIOH Mecka MOJKHO TOJBKO B8YOmIOM.
Ipn Gompmoil moTepe Hamopa B GoJbINel CTeNeH: HAPYIaeTcs GuraphoHATHOE
paBHOBecHe, KOTOpPOe HapAMY ¢ TalbBaHMYCCKAM TOKOM MEKTY MeJHOM CeTKOH
¥ Tpy06oil IPUBOJUT K BHINAJEHIIO H3 BOJEI JKeTE3UCTHX I KaIbIUeBEX COeH,
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sakynopusanomux ¢uisrp. IlosToMy mpm cTampHEIX Kapkacax JIydie cTaBHTDH
HeMeTalllIn4eCKHe CeTHH, a IPH MeTalJIMYeCcKHX CeTKax KapHachkl H3 3060116-
MEHTHHIX WJIH BHHHIIAacTOBHIX TpyG. B rabm. X-2 mpmsomarca xapakrepm-
CTHKH TIaJgKHX CbHJII:Tpa]IHOHHI:IX CEeTOH.

Tabauya X-2

Conenupnranna va raagkue guasrpanuonanie cetkn (BTYI 145-41)
(mmpraa moxorHa 500—1500 na)

Homunanbnoe
YHCI0 HHTE FABRAMETD
Howmepa 7 4 mofs NPOBOJOKH, MM Paaiv{ep Bec
el Aveitky, | Marepman 1 96ty
MM e
OcHoBa A (0] OcHoBa YToK

6/70 6 70 0,7 0,4 0,34 JlaTyHb 3,79
7/70 4 70 0,6 0,4 0,34 JI-68 3,68
8/55 8 55 0,6 0,5 —- JI-68 4,46
8/70 8 70 0,6 0,4 - JI-80 3,835

8/80 8 80 0,5 0,35 - JI-80 g0
10/70 10 70 0,5 0,4 0,32 JI-80 3,74
10/80 10 80 0,5 0,33 - JI-80 3,05
10/90 10 90 0,45 (53 0,27 JI-80 2,15
10/100 10 100 0,45 0,3 - JI-80 2,68
12/90 11 90 0,45 0,3 0,27 JI-80 2,86

14/90 14 90 0,45 0,3 — JI-80 31
14/100 14 100 0,45 0,28 0,23 JI-80 3,04
16/100 16 100 0,4 0,25 ] JI-80 2,825

18/130 18 130 0,32 0,22 0,17 JI-80 2.3

20/160 20 160 0,28 0,18 0,14 JI-80 2,0

CerkH M3 INIaCTHYECKHX MAaCC — MPOCTHE I TOQPHUPOBAHHEIE — IMEIOT
CIHEAYIOMYI XapaKTepPHCTHKY:

TIZpuRRa. DOMOTHA: R ok e s e S i 400—600
TONUEY -TOXOTHA “MHE 1 v e q i i A8 e 0,5—0,75
HRauerD “OTROPCTIHIL - MM 1o s e 2,8

e C T A AT e S S e e LIS Sl et e 54—55
R e e o e L S iy B DR 380—400
Bricora rofpa (am) OpE IATe 5 M . . o« v w4 e . . 1,8
Bricora rofpa (mm) mpEmmmare 6 Mx . . . oo o4 . o. . . oD

Cerroii BecoMm 1 k2 MOKHO DOKDHTH IWIomagb Gpuiasrpa, paBEyn 2,5 M2
B ycmoBmaX MenKO3epHHCTHIX TeCKOB COTKH M3 IIAcTMAace ¢ uepdopamumei
2,8 mm 00BIYHO HAMATHIBAIOTCH HA KAPHKAC B IBA-TPU CJOS.

WHCTHTYT CTERIOBOJOKHA MBIOTORIAET CJAeAYyOMHe THOH TKaHeil s
QUIBTPOBHIX CETOK: «POTOKKAY, IHATOHANLY H <CATHH).

Iloxazatenn «Poromrar «Imaronanby «CaTmay
IllnpaAa DOMOTHA, MM . « « + « & 600—1000 600—1000 600—1000
TOTHAEA-TOROTHA, BH - o o « oot 0,28—0,32 0,33—0,40 0,75
Ypeno HATOK OCHOBEL HA 1 em . . . 16 18—20 11
Ymcao HATOK yTRa HA lem .. . .. . 10 14—15 6
Bec la® TRAER 2.7 71k Jovi iy wrate 190 320—350 726

Tragm ©3 CTEKJI0BOJOKHA THIA «POTOKKa» pPEKOMEeHOYIOTCA JJIa
MEJIRKO3EPHHCTBHIX IIECKOB, THIA «MHaroHaJab» — JIA CPETHE3ePHUCTRIX
INecKOB U THOA «CAaTHHY» — A PAsHO3CPHHUCTHIX M KPYIHO3EPHUCTHIX MECKOB.
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TRAEW W3 CTEKIOBOIOKHA MOI'YT HCIOJB30BATECA B BOJAAX JN000r0 XHMM-
weckoro cocraBa. HaMOTKA WX IPOM3BOJUTCA IO PeOPUCTOM MOBEPXHOCTH Kap-
kaca (QWIBTpPAa WM 1O TO(YPHPOBAHHOM CETKe M3 IIACTMACCEL.

TraEs M3 CTEKJIOBOJIOKHA I CeTKA M3 ILIACTMACCHL KPeHmATCA K Kapracy
durpTpa cnemmanbEEM KiaeeM. IIpm omyckaHHE QHIABTPA B CKBAKHHY dmrn-
TPOBAILHAA TOBEPXHOCTH NPEJOXPaHACTCSA IPONOIBLHLIME JIEPEBAHHLIMA ILIT
MeTAJIIHYeCKUMH IIaHKAMM, KOTODHIe
KpemsaTcs K Tpy6e nmpoBoxokoit (puc. X-5).

Kononna ceruatoro GmiIsTpa coCTOUT
H3 HaaGuIbTPOBOHl TPYOBl ¢ CATHLHAKOM
u MydToil, aBIpuaTOr0 KapkKaca, HpOBO-
JIOYHOH OOMOTKH, CeTKH W OTCTOMHHUKA
¢ mpobroit (puec. X-2). Hanbomxpummit
AMaMerp Beeil KOIOHHBI NPHHUMAETCH
Ha 50—100 mm membime puaMerpa obGcan-
HOlt paboueil TPyGHL.

Irnea HandmILTPOBOI IIyXOM TPy-
Obl, Ha KOTOPOH# OOBIYHO yCTAHABII-
BaeTcs CHeIMAJBHBIH  CcaJbHHK-TAMIIOH,
modskHEa OeTHL He Memee 1 m. CanpHHEK-
TAMIOH CIY/KUT [ YILIOTHEHHA KOIb-
IIeBOTO 3a30pa Me;KAY (QHUIBTPOBOM 1T
obcammoil KojoHHAMI. sHECTKMil CalbHUK
H3TOTOBJSETCA M3 TEHbBKOBOTO KaHara,
pesmHs, acdecta, Tepesa, peske N3 CBHHIA.
Margmii canpbHEK HexaioT us mpoosuden-
HOIl MapycuHbl B Buje «00KkH», obpameH-
HOil pacHIMpeHHOil YacThio KBepxy. Tsep-
Pmec. X-5. O6MoTKa TKameif 13 CTERIO-  jpe oCANKN W3 BOJBL IMOTANafd B «IO0KYY,

ROXOKEE 53 Bajkus GIASIRG HIPHKAMAIOT ee K CTeHKaM 06cagubx Tpyo.
T pmosanmol. ceson  T1GPEMIKO CeTHaTHil QUILTP mpH mOCasIKe
M3 IAacTMACCHl; 3 — HAMOTKA TKAHU M3 CTeK- ¢ IIOJIMBIBOM YUCTOIM BO,I[OfI CHU3Y 00CHI-
JIOBOJIOKHA 110 I‘OQ‘)I]HDDB&BHDJV[ CeTHe M3 IJa-
crMaccs. TKaHb M3 CTEKJIOBOJIOKHA mpego- HAETCA I'paBUeM HIN HPYHOHBIM IIeCKOM.

st S B oroM caygae calpHHR 3aMeHAETCH
cjloeM KPYIHOTO TPABHA, 3aCHIIAHHOIO
B 3230 MeRIY HamQUIBTPOBRIMI H obcamueivi TpyOamu. DUILTp B CKBAKHHY
omyckaerca HA INTAHrax IOPH IOMOIM CIYyCKHOro Kiaioda (pme. X-6) m ycra-
HABIMBAETCA B IEHTPAILHOH 9acTH CKBajKUH IIPH IIOMOINE HaIpaBIAIONMEero
donapsa (pme. X-7). Wuorga magdmaprposas riayxas TpyGa BEIBOJUTCS HA
MOBEPXHOCTH 3eMIN H JUIHHA €€ COOTBeTCTBEHHO yBeamdmBaerca. JlamHa Bojo-
npueMHoil (padodeil) gacTn GEIABTPa 3aBIHCHT OT MOITHOCTH BOJOHOCHOTO IIacTa
H ompefgensercs 1o pacuery. Jlamma oTcroiiHMKa npunuMaerca 1,5—3 .
Husmee orBeperme orcToilHAKA I[OoTHO 3a0uBaercsa cyxoil mpoOroil u3
jepesa TBepaoi mopomsl. Ecam B mpomecce OTKAYKM BBIHOCHMTCH IECOR, TO
OTCTOMHNK TOCTEIEHHO BAIOJHAETCA HeCKOM, ero HeoOXOIMMO CBOEBDEMEeHHO
YNCTHTH, WHAYe QmILTp Oymer padoTars He HA MOJIHYIO MJIHHY U JAcT MeHbIlee
KOIMYECTBO BOJIBL.

YroOsl cerka mMena OOJBIIYIO IIOMANb (UIBTpPAINM, OHA He OJKHA
IIOTHO IpmiIerarh K Kapkracy. llosroMy Ha cBepieHy0 4acTh KapKaca HakIa-
ABIBAIOT IPOJOJNBHEE IMPOBOMORA JHAMETPOM 3—4 MM (IO OKPYIKHOCTI TPYOHI
craBaT 8—15 TaRIX TPOJOALHEIX IIPOBOJIOK) JHO0 06BABAIOT CHMPAJILIO ¢ IIATOM
15—25 mm.

Cerky Ha KapkacmHoii Tpy0e KpemsaT HOCPeACTBOM HAaHKH HIN CIIHBRH.
Cragaza NPHOANBAKT OJWH Kpail CeTKH, 3aTeM HATATMBAIOT ee Ha Kaprac
N IpUnamBaioT BTOpoil Kpail. O6a IIBa HOKPHIBAIOT JIATYHHON IVIACTHHKOM.
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Bepxuue m HmkHEE KDOMEM CeTKM TaksKe IPHIAMBAIT K Kapracy. anmy
paboueii wactm QmABTPA (M) MIA MONMEEIX BOTOHOCHEIX rOPM30HTOB COTIACHO
TV €H 14-57 ompepensior mo gopmye
a
1= Xlo, (X-1)
rae Q — neGur crBa;RMHEI, M3/y:
d — Hapy:KHBII guaMerp (GuIbTpa, MM;
@ — HPHUBEJICHHBIH HIGKEe SMINpHYECKHE Koa(duuuent, saBucammii or
TPAHYIOMETPHILCKOTO COCTaBa BOZOHOCHEIX IOPOJ.

Koagdunuent
ITopoma ¢uabprpamun H}c;:atli;clm
K, mjecymru IR
IlecoR MEFWRA i w il s 2—5 90
B RO DOTHNR e, e S 5—15 60
VDTG o e el 15—30 50
T D s R R R R 30—70 30

8

BT T
Wl_m

1l
" | | [ I | " m Hanpabamouud
ANTTER SR 430Hﬂ'pb

Puc. X-6, Kuou mus cuycka ¢uisTpa B ckBa-  Pme. X-7. Hanpasaaonmii  oraps.
JRUHY .

Ilposoaounsii guabmp upumeHseTcst B CPeJIHe3ePHUCTHIX, TPaBeINCTHX,
KPYUHOZEPHUCTEIX HMecKaX W radedHHKax. OH MokeT GHTH MHPOKO HCIOMb-
30BaH H B Ka4ecTBe KapKaca 1A (HIBTPOB IPaBUHHOTO THHA.

Hposomounsii ¢uasTp cocronr ma HagdUABTPOBON TPYOH, OTCTOMHHEA
u paGoueil wacrm. PaGouyo wacts cocraBiser neppopupoBanHas TpyoLa
(MeTammMYecKa A WK HEMeTA/INYeCKas) ¢ KPYTILMA oTBepeTuavMi. CKBasKHOCTE
ABIpIATOr0 Kapkaca gosopurcs go 20—25%. Hapxac HOKPEIBACTCS CIIPATE-
HOHl 0GMOTKOi M3 HpPOBONOKM Hep:KaBEIOWEeil crajm JHAMETDOM 2—4 MM.
ITpoBooka pacmomaraercs HemocpencTBeHHO Ha OIOPHBEIX CTePKHAX WIH
OMOPHEIX pebpax AMaMeTpoM 2—4 MM, M3TOTOBICHHEIX TAKKe M3 IPOBOJIOKH
HepiKaBelomeil crany. PaccToanme Meskay BHTKAME ONpeedsercs KPYIOHOCTHIO
HACTHIL BOJOHOCHOM TOpo/s. [l1s mpuOIM/KeHHOrO ONpeJIe e Hus PACCTOAHHEA
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MeKIy BHTKAMH MOKHO IOJB30BATHCS DEROMEH/YEMBIMH pasMepaMil OTBEp-
CTHIl IS MEIPYATOTO, MEANCTOTO U CeTYaToro GuiIbTpoB. MosreT Takke IpuMe-
HATBCA KAPKACHO-CTEPIRHEBON (QUIBTP. HKoaunuecrBo mposomoku (k2), morped-
Hoit i o6MoTOK 1 M crepikHeBoro (MIBTPA B 3aBHCHMOCTH OT JlaMerpa
TPOBOMOKH M HPOCBETA MEIy BHTKAMH, NPHBEJCHO B Tabn. X-3.
Tabauya X-3
KommuecTso MPOBOJIOKH B (x2) HaA obmorkm 1 & ¢uabTpa

., BedugmHA TPOCEETA MeKIY BUTKAMH IPOBOJOTHOI 0OMOTRI, MM
VeamoBHEIL
mapywmsi | 05 | 10 | 1,5 | 20 Fies T
JnaMerp
¢duasTpa, JlmaMeTp IPOBOJOKMH, CIy/Kallei I 0OMOTRIL, MM
MM
2]z 3] a2lalalsfelale]sle]|a]s
168 49| 42| 7.4110,3| 35| 64| 88[12,0] 34| 58| 85|10 22| 48| 68
219 6.4 52| 931130| 47| 83|11,9(156] 40| 7,5]10,9(42,7| 33| 6,4] 9,5
273 77| 6,51 11,4 [125] 4,0(10,0 [14,5|19,2| 48| 88113,3|18,6| 3,7| 7.0110,8
225 91| 7.4113,0[185]| 6,5|11,6(16,8]|22,2| 52 |104 [ 154 |21,2| 46| 8,7 12,7
T 105] 8,814,8[21,2] 7,5|13,2 194|256 6,6 (11,9 |17,6 | 24,6 | 53 (10,0 14,5
Crpat- |20.0133,325,0]20,0/42,9(33,3]27,3| 23,1 [50,0 | 40,0 | 33,3 | 28,6 |60,0 |50,0 | 49,2
HOCTB, %

§ 2. GunbTpel ANA MENKO3EPHHCTLIX,
[AMHUCTBIX NECKOB (TONCTOCTEHHbIE)

Baounse guabmps. |15 MeIKO3ePHECTHX TIHHHCTHX IECKOB BCe 007Ib-
lee PACHPOCTPAHEHHe, OCOOGHHO B CeNBCKHX paHoHAX, MOXYYaioT OIIOTHEI®
¢GuaBTpH M3 mOpHCTOll KepaMuKu (pHe. X-8), xapaKTepHCTHKA KOTOPHIX Lpu-
pemena B Taba. X-4. IlopGop Tuma GIoKa IO JaHHBM MeXaHHYeCKOro aHAaJIu3a
mecKa OpomapofuTes mo Tadm. X-5.

MoryT npaMensaTECs Gaoku 3 mopucroro Gerona [Byupeit, 1961]. Baokn
narotopisaiores Bacoroit 750 —1500 mam, BHYTpEHHHIT {HAMETD OT 80 mo 500 mm,
rommuna cremok or 10 mo 100 mx. B ragecTBe BAKYmEro Marepuana pexo-
MEHJ[yeTCs IYIIeTaHOBBII IeMeHT MapKu 300—400, CocraB Geroma (memesnT,
rpasmit) — 1 : 6; 1: 7. Bogomnemenrnoe oTHOIIEHAC — 0,3—0,32. Kpynsocrs
rpaBma A HOpHCTOTO GeToHa: A KPYNHO3EPHHCTOTO Mecka 10—25 mx;
s cpepuesepuncroro — 10—15 Mm; IS MEAKO3EPHICTOr0 — 5—15 mm.

Brnoxn Ha kiee BM-4 HM3roTOBIAIICA M3 XOPOMOOKATAHHOrO TPaBHA
¢ kpynHocTbio 3eper 1,5; 25 3; 4 mm. B mpocymenmsii n IPOTPeTHIl rpaBuil
nobasiserca 80 ¢ kaes BM-4 na 1 ke rpasus. CMmodeHHas KieeM B iBa IpueMa
cMech (¢ TmepeMeImHBAHUEM /0 BUJIUMBIX HHTEH Kies) 3aRIaJIEBARTCA B IPecC-
dopMy ¥ ymWIOTHsercH. BIoKm BHICOTOI 335—340 um mpm TONmHHE CTEHOK
B 25 MM TMOMEMAIOTCH B CYNIMIBHBIH IIKaf M BEIIEP/KABAIOTCH 5—12 u npm
temmeparype 120—160° C.

BioK: HajeBAOTCH Ha JHPYATHIl KapKac ¢ guaHIaMu Ha KOHIAX (rmss-
HUil TpABaPEHHKIT, BepXHILIT TOABHKHOM), C Pe3MHOBBIME IPOKIATKAMIL MEKIY
Gmokamu. Tarme spenba mauHoM 3,0—3,5 M coeUHHAIOTCA MEKIY coboil Ha
My(Tax B OIyCKAWTCA B cRBaRUHY. ™

# D GUABTPEL KAk He IpOMejmne ATeIbHEX MCHOBITAHMI TPU DKCHJYaTalun
BON03a0OPHKX CKBKMH M He I[OXYYIBIINe HAJJIEKAMEro onpoGoBaHHEA CaHNTAPHEIX
opramos TpefyloT jajbHelllero M3yYeHna B OTHOMEHUHN BHOOpa cOCTABA KIeA I IpH-
MeHOHWA NX B PAsAMIHBIX THIPOTE0JOTHYECKUX yCIOBMAX.

QOEABTPH M3 IOPHCTOH KePAMHKH PEKOMEHIYIOTCA P yCTpOMCTBE BpeMeHHEIX
B0103aGOPHBIX ¥ BOJOMOHM3HTEAbHEIX CKBAMKIH, & TAKe [UIA orGopa HeGONBIINX KOIH-
9eCTB BOJH B CKBAJKMHAX CeJNBCKOXO3ANCTBEHNOTOo BONOCHAGKEHWA M B APYrHX MEJKHX
obwerTax BojomoTpebaenna (lappuiako U Ap., 1966).
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I'paswiinsle guabmps cOCTOAT M3 KapKaCHO-CTEPIKHEBOTO, JAEIPYATOTO
meJaeBoro, IPOBOJOYHOTO WIH CeTYaToro (PHIBTPOB ¢ TpaBHIBOIL 00CHITKOH

B saBmcmmocru or Toro, roro-
BHTCS JH QMIBTP Ha IOBEPXHOCTH
3eMIN WIN 00pasyercs B CKBajykuHe,
OpPHMEHAeTCA IPABHIHO-KOKYXOBHIl
(pme. X-9), mIM  KOP3WHOUHELL
¢unprp. B orom ¢mawrpe rpasmit
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Puc. X-8. Cxema 3Bena mopmeroro kepa-  Pue.
MU9eCKOT0 (HIbTpa.

X-9. T'paBmitHO-KOKYXOBHT (Qninrp.
1 — ofcannaa Tpy6a BSKCOAYATAMOHHON KOJOHHE;

1 — onopubii nephOpUPOBAHHHEI Kapkac; 2 — 2 — GammMak; § — Kapxac GENbIPA; 4 — HADYHKHBLIT

GIOKH MOPUCTOrO KepaMmuecKoro (MIbTpa; 3 —  CETYarTli Komyx;

§ — IPOBOJIOYHBIIT

moac; 6—

OHTYMHOE MIIM Pe3HHOBOE YIUIOTHeHWe; 4 — omop-  POBOJNOYHAA OOMOTKA C NIPONONBHBIME NPOKIAi-

He 6pa): 5 — KaMl, 7 — rpaBuitHulif 3anonnHATenb, § — Hanpa-
;!oqeg;:%%ﬂt‘:gg p(gggl?%);ffmﬂ nﬁ%egﬁggﬁiﬁﬁgz}ﬂ Basounit GoHaps.
Tabauya X-4
Pasmepst 6:10k0B 13 mOPHCTOI KepaMuku, BLIIYCRaeMble
KyunHCKIM 3aBOJIOM KepaMmH4eckux 010KoB *
Juamerp o6ean- | dmamerp Gaoxos, | Toxmu- Jnamerp nap-
HHIX TPyG, MM MM Ha Kaca ¢uinrpa, aa | Beicora Bec
CTEHOK oaoxa, | Gaoxka,
Hapysx- | Bmyr- | Hapys- | Bayr- | 6xoxos, Hapys#- | BHYT- MM Ke
HEI penHuit HBIiT penumit MM HELT pennnii
108 99,5 80 50 15 —_ — 330  15)
108 99,5 92 64 14 2 57 49,5 2,5
127 118 110 80 15 73 65,5 32
146 137 116 76 200 2 i 65,5 4,9
146 137 126 82 22 2 73 65,5 D2
168 155/140 138 76 o112 73 65,5 7,9
168 156 140 100 202 89 81 500 5,3
219 205/194 165 120 22 2 112 - i
219 205/194 186 138 24 2 127 116 8.8
273 255/249 230 175 2912 168 154 12
273 255/249 234 180 L 168 154 12,1
325 307/301 288 232 2852 219 203 16,4
317 357/353 340 280 30 2 273 255 340 15,0
* 3aBojl BHNyCKaeT TPH HOMEPA GJ0KOB KaMKA0TO 13 yKasapEHX B Tabn, X-8
JaMeTpos.
Homep 6xoka . . . . . . . 1 2 3
Paamep mop, xk . . . . . 2004£50 300450 400450
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Tabauya X-9

IMoxGop HOMepa GAOKA IO JAHHBIM MEXAHMYECKOTro AHANM3A TECKA
¢ yueroM Kod(hpHIEEHTA HeOHOPOAHOCTH 1)

OrHOmenue pas- Pasitep
C i Mepa mop
1?;2%:(:11? K pasMepy 4uacTan OUHOBRAWGE. | 5Homep
Tun BOJOHOCHOTO TeCKa ST necka 8/d0, 2 nop fnona
d e JN0KOB O,
50%"
n<2 |[5>n>2

Cpe/iHe3epHICTHIT 0,5—0,25 1—2 1—2 0,56—0,4 3
M es1K 03 e pHACTEII 0,25—0,1 1—2 2—3 0,4—0,3 2
T OHKO03epPHICTHIH 0,10—0,05 2—3 3—5 0,3—0,25 ;|
I'apaucTHI 0,05 3—5 ) 0,25—0,20 1

3aCHIACTCH B KOMRYX WIM KOD3WHKH Ha IMOBEPXHOCTH
seMiH, M KOHCTDYKIMIO B coOpaHHOM BHje OHYCKAIOT

| B ckBaykmHy. Bo BropoM caygae B HpoOypeHHYio
! B OCHOBHOM YAAPHO-KAHATHEIM CIOCO0OM  CKBaKMHY
it omyckaercsi KapKac M IPOMBBOMATCS fero  obcHmKa
§ |l ‘ ¢ moBepXHOCTH 3eMium. 1Ipm poTOpHOM OypeHnu 3acHIKY
Vel | B rpaBis IPOBOJAT TMOCHE 0OPYIICHHA 3arTHHH3MPOBAHHBIX
5 || i B Ipejenax BOJOHOCHOTO CJIOA CTEHOK M Pa3MBIBA
§ || i npu3aGoHHON MOMOCTH yCHICHHOH OTKAYKOI [0 Tex HOp,
1 b MOKa W3 CKBA;KMHEL He HAYHET HOCTYNATL IIECOK M BO-
b || 8 Kpyr Kapkaca He o0pasyercs 3achlKa YIIMPEHHOTO
5 || § rourypa (pme. X-10).
] 1i HEECE S I'papmitmas oGcHuKa MOAGHPAETCA MO TrpaHyIOMe-
§ || 4 TPHYECKOMY COCTaBY BOJOHOCHOTO CJIOA. CooTHOLIEHHE
—790 :I ;’7 cpejHero To Becy AMAMETPA 3epeH OOCHIKH K CPejHeMy
o 1, ‘% JMAMeTPY 3epHA BOJOHOCHOTO CJOA NPHUHEMAeTCA paB-
cﬁ;:“t’:‘:::; mem  5—10. chom;zl(% pasMepsl TIpPaBHIHEX QUIBTPOB
%%icm:m:h:?gg’ npuBeeHs B Tabu. .
/é:._l 1 /
ﬂ Puc. X-10. Ipasmiipmii ¢uibTp ¢ VITUpeHHOHl BOJONPHEMHOR
g:;; 93CThIO.
a:fi 1 — obcamuaa Tpyba; 2 — GUABLTP; 3 — BOMOIONbEMHAA TpyGa; 4 — BO3AY=

XOmpoBofHAA TPYOa apaupra.
Tabauya X-6
OcHOBHbBIE Pa3Mepsl IpaBHiHBIX (HHIABTPOB

Kaprac ns mepdopinpoBanmoil Kaprac crep:xueBoil
1enaransin prﬁgx ¢ IPOBOIOIHOH OOMOTKOIL ¢ IPOBOJIOYHOH 00MOTKOM
Hapysupii  ma-
MeTp, M
CKBAKUHEL . .| 219 248 325 377 219 273 325 377
¢uapTpa 185 235 285 335 185 235 285 340
narTpyoxa 14| 114—168 | 168—219|219—273 | 114 | 114—168 | 168—219 | 219
Kapraca 193] 123177 |177—230 | 230—284 | 125 | 125—185 | 185—234 |234
Tonmuua o00CHII-
KH, wM . . . «| 30| B55—29 | 54—275(52,5—20,5 29 55—25 | 50—25,5 | 47,5
O6mem  0OCHIIKH,
»#* ma 1 » puan-
PR B G 0,02 | 0,05—0,025/0,05—0,02/0,06—0,03 0,018/0,04—0,02 0,045—0,25| 0,05
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Pacyer BonosaxsaTHoii cnocobHocTH tunbTpoB

Boposaxsarmas cmoco6rocts ¢maprpa Qguxs OIpeeasieTcs ILIOMAILI0
noBepxmOCTH GunbTpa F M MOmyCTHMOI BXOAHON CKOPOCTBIO Umpax.

Qsaxn i F?’max-

Pacuernaa mromans F nmosepxmoctn GunbTpa NpEHEMMaeTcs MO BHEITHEMY
KOHTYDPY 0O0CHIKH
F =ndl,

T d — BHeNIRWil IHaMeTp ceT9aToro, mim GIOMHOTO, ¢uabTpa mo BHemHeMy
KOHTYPY oO6cHOKY rpaBmitHOro $maprpa, mM;
I — paGouas gamEa GmanTpa, M.

Benmunmma pomycrumoit ckopoctnm Bxoma BOMK B (HILTD OIpeenseTcs
no ¢popmyne C. K. AGpamosa.

§ 3. becthunbTPoBLIE CKBAXHHDI

YeroitumBocTh mOM0CTH GecUIBTPOBHX CKBAMKUH 06eCIedmBACTC Hpod-
HOM KpOBIell W3 ILUIOTHHIX IJINH, Mepreiei, Meja M HeCYaHHKA, MOIIHOCTHIO
cerme 10 x. VeroitumpocTs Kposan ofecmeunsaeTcs, KpPOMe TOro, HAIOPOM
CHHU3Y, BeIMIHHA KOTOPOTO [IOM:KHA OBITH He MeHee 15 M.

Ho namaem BCETUHI'EO, B 62 mpokonTponpoBanamx GechraBTpoBHX
CHBa;KHHAX, HATIOPHI COCTABJISIN:

Hanop, E;‘gg;f;ﬂ“ Ceume | 100200 ‘ 50—100 | 25—50 | Memee i A
% CKBakuH 37 23 [ 11,2 30,6 143 3,3 ~ 3.3

Becpunprposrie crBaKEEE B TojaBIAIOMEM 60JbIIHHCTBE CIydTaen
SKCITYaTHPYIOT MEeNKO3ePHMCTHE BOJOHOCHHEE mecku. Ilpm paspaGorke moso-
CTH DTHX CKBa;KuH OamMak 3arxyGiasieTca B BOMOHOCHHI ¢I0ii Ha 0.25—0.5 %
W OPOU3BOMMTCA OTKAYKA 9PAHM(TOM, BHODANMOHHEIM HACOCOM IR OTYepIEI-
BaHme 3keqoHK0M. Ilpm oTkauke noafep;KRuBaercA MOCTOAHHEI JUHAMMIYECKHIT
yposens. Ilomocrs raybumoit 1,2—1,8 » dopmupyercss B Teuenme 8—16 .
OnmTHy0 0TKAauKy H3 GeCMIBLTPOBHIX CKBAKHH ClieJlyeT HAYHHATH ¢ HeGOIb-
IMHX J1e0ATOB, MOCTeNEHHO YBEIHUMBAS €€ 710 MAKCHMAILHOTO pacxoma. Pac-
9er e6uTa U 0TKOCOB GecIIBTPOBEIX CKBAMMH NPOH3BOLUTCH, KAK JIsl IIaXT-
HOr0 KOJMOANA, B HANODHEIX YCIOBHAX ¢ HOXYMAPOBEM AHOM (pmc. X-11)
mo dopmymne Popxreiimepa

Q=2nKSr, (X-2)

rae Q — pmebur, m3/cymxu;
K — rospduument ¢maprpanuu, m/cymru;
S — HOHWKeHHe yPOBHS BOJAK IPH OTKAYKE, M
I — PajHyc HOJOCTH, KOTOPHIH MOMKHO ONpeJeNMTh WO Tiybmme ee h,
HexoAs u3 Qopmynm r = htg @,
re ¢ — yroa (UIBTPYIOMEro oTrkKoca IOJ BOJOIL.

Ilo ombrTam ¢ MenKO- U cpeHE3EPHUCTEM TIECKOM ¢ ~ 30°% atg ¢ = 0,57,
torga r = 0,07 h. IlogcraBus 510 3HAYeHmEe r B dopmyny (X-2), momyumm:

Q =3,6 KSh. (X-3)
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IlOHYCTKMElH CKOPOCTb IPHUTOKA BOJIBI B HOJOCTEH oOpeaenAaeTcda YCIOBHAMH
yCTOﬁ‘iIfIBOCTH BOJOHOCHOTO HecHKa IIPOTHB BBIMEIBA

v :Kingn, (X_é)

e ijop — BEIWIHHA JOIYCKAEMOro TPAjHeHTa, IPH KOTOPOM IPOTHBOAA-
prerne 7 He MO3BOJAET PA3PYIIATH OTROC.
Benuumma mpoTHBOgaBIeHNA ONpeIeNAeTCA M0 dopmyne U, @, Boroasko

T=Eti-+(1—E)cosa, (X-5)
rge & — oTHomenme ofbeMa Hop K o0beMy
7 1 CKeIeTa;

i — rpajmeHT B Tejle 0TKOCA;

¢, — YroJi MejKly HAIpaBIeHHEM TBH-
JKeHUA IOJ3eMHBIX BOX H OCBIO
CKBaKIHEL

Ipu & = 1 upormeopabmenme I' = i,
10 ecTh I TpuoGpeTaeT CMBICH THAPABIH-
YeCKOT0 YKJIOHA, BOZHHKAKIErO BHYTPH
CKBajKUHBL ¥ (IIPOTHBOJIEICTBYIOIIEro» rpa-

Puc. X-11. Cxema BOOIPHEMHOI 'H‘Kenﬁy B Tene oniaca. YiE
HOI0CTH DeCOUIBTPOBOI CKBAMIHEL. acuerst mo Qopmymre (X-5) mpm mo-

pucroctn mecka n = 0,34 u BermuEHe

e ~1E—3434— JATH CIeAYIONINe TOATBeP/KACHHEe OUBITHBIME JAHHHME BeJIi-
gquasl 7'

5 | 0 ‘ 45 | 60 75

T ] 1,026 | 0,62 ] 0,444 0,229

[Ipu TakuX BeIMYMHAX HPOTHBOABICHIAL T mecyaHoe QHO HOJOCTH Oymer
yeroitamso. OfHako rpajimeHTs 0GHYHO BHAYATE OTKAYRM XapaKTepH3yIOTCH
Gonpmumu BemmampaMu (i > T), M0ITOMY CKBAKHHBL TECKYOT, a IOJ0CTH
pacIImpseTCs 1o TeX IOp, ToKa He GyjeT 0CTHIHYTa Takasd ITOmAah BXOAA F,
opHu KOTOPOit

=)
vV="F>» (X-6)
rie Q — HeoOXonuMBbLi nebnr, m¥/cymru.

VeroitamBOCTH MOJOCTH MOKeT OBITH MOBBHIIIEHA TAK/Ke 38 CUeT HpHUrpPy3KM.
[Lroma/p BX0ja, paBHAs II0MAIH G0KOBOI MOBEPXHOCTH KOHYCA, MOIKET OBITH
paccunrana 1o gopmyiae

F—mrc,
rge ¢ — obpasyomas KoHyca.
c=1Vr+h=)(0,5Th)*+h?=1,55h. (X-7)
Torma Benuuuaa F oIpeensercs: 3
F=155nrh=4,9r1h, : (X-8)

rge r — pajmnyc TOJ0CTH;
h — BBICOTA IIOJOCTH.
Ilpmmep. Ilpu paspaGoTKe MOJMOCTH B MeIKO3@PHHCTEIX HECRAX Ha rayomay 1 & mpa
OTKAYKE C TOHITKeHHeM 1 4 G5UT moryTer ge0uT B 36 m%/cymuu. OnpefeIuTs pasmep M010CTH
npu pedmre 100 m3/cymru WIN BeNWIHHY IPHTPY3KH.
HKoadpdmimenT QUIBTPANAN IeCKOB OIpeleIAeTCA 10 dopumyae (X-3)
36

= O
K”“3,63h R P |

=10 x/cymru.
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Beauwwnna r = 0,57k = 0,57 x. Ilo

36
2,79

vy =

popmyre (X-8) F = 4,9 - 0,57h = 2,79 x2. Cropocrs

ITo gpopmyne (X-5)T = &i 4 (1 — g) cosa = 0,51-1,3 (1 — 0,51) cos 30° = 1,09,
9TO 110 BHIICNDHBE[IeHHOMY He BH30BeT cyddosun npu duasTpanun cunay BeBepx. Ilpm ge-

6ure 100 x3/cymru CROPOCTH TOBEIIAETCA JI0

36

279

— 36 x%/cymru, 8 TPAHERTH 10 —— =

h

=-— = 3,6. Jlaa ycroiiumsocTH II0JOCTH Heo0XOAMMO NpoTHBogaBleHme I, — 0,51 -

Bl 1

- 3,6 — (1 — 0,51) cos 30° = 1,83 + 0,43 = 2,27 m/mx3, Opu FOMYCTEMOM L0 TPeIBILY-
meii Tabaune 7 okxono 0,87. Bemrmumma UpHTpYsKH caeftoBaTeabHo Oymer T, — T =

=2,27—0,87=1,4 m[x3,

O0neM paspHIXIeHHOM 9acTH, HA KOTOPYIO AOI/KHA OTHOCHTBCS IIPUTPY3Ka, OIpefe-
JHTCA 13 IpPemoa0/KeHns, 9TO paspyleHne HPOHCXOJAT 110 IIOBePXHOCTH IOJyIIapa —

100

2nrt, Tlpm Q = 100 m3/cymru, vy — 13 x/eymru. Ilnomags Bxoma F — 5= P —
= 2nr3, OTKyRA T = SRS 1,23 ».
) 6,28 :
2
i 3 nrd,

Ob6meM pa3pHIXJeHHOI

qactu Q = 3,14 - 1,232

2

3,74 3. Ilpurpyska paBHa

1,4 X 3,74 = 5,18 m. IIpu o6semuom Bece rpasus 1,6 u nmaomagn xua 2,79 x? BecoTa CI0A

BaCBIIKH J0J#HA OHTH

R, A L1484

2,794+1,6 — 446

IIpn oTcyTCTBEH NPHIPYSKH II0JA0CTH pacmupurca go paguyca 1,23 x npm rayGnme

i9
hiedd oY 4.

0,57

I

PBKOMGHIIYOMI:IB BH/TBL OGOPY}IOB&HHH Bononpnemmﬁ YaCTH CKBaXHUH

OPHMEHHTEIBHO K
B rtadm. X-T.

Pa3IHIHbBIM

BOJI0OCOJIEP KA M

nopojaaM HpHBeIeHBI

Tabauya X-7

Pexomenayembie THOBI QUIBTPOB

Bopocojepxaman nopoja

Pexomennyemas
BOJOTIpHEMHAA YacTh
CHRBAKHH

CnocoGsl mpACIOCcOGIeHI A
PHIBTPA K MECTHBIM yCJIOBHAM

CranpHEle M IOJYCKaJbHEE
YCTOIgIBEIE TOPOJK

MMonycraapHbe
Bele moponn.  [Iebens.
Taneysnk c TIeCKOM.
VNaoTHeHHBII mecoR

HeyCTOUqH-

Ilecknn cpegme- m  KpymnHO-
BePHHACTEIE

INecku KpymHO3€PHUCTHIE HE-
mIALIBy9He, MecTaMil CIie-
MEHTHPOBaHHEIE

Ileckn Meiako- w TOHKO3ep-
HUCTHI®

Boponocusle meckm, 3anera-
I0m@Ee o7 NpOoYHOIl BOJO-
YOOPHOil KpoBieit

GuapTpa He Tpebyerca

QOuIbTpEl 13 1uepdopupo-
BagEEIX Tpy0. llexe-
BhIe (QuabTpel. OuUIbT-
PH W3  OPOAOJBHBIX
TIPOBOJIOK

Ceruarsie ¢rIbTPH

HapracHo-IIpoBoI09HER
u  JApyrae QUIBTPH C
IPOBOJOYHOM 00BHBROIL

Bao4nsle m rpaBHiino-o6-
CHITHEIE (HIILTPE

BecguabTpossie CKBa-

AHHBL

CHBaKUHAMI ~ HOPOXOJUTCA 1O
BO3MOZKHOCTH BCA TpeIHO-
BaTasg 30HA

Jluamerp oreepernit 2,5—4,0 dyy
llmpnra mean 1,25—20 dy,,
rge dyp— cpegHHI IO Becy
pasMep YacTHI[ IOPOJIBL

CeTka  Jo/uKHA npomycKaTh
okoao 40—80% mnpolu mecka

Pacerosinme MeRAY — BHTKAMH
IPOBOJORKN 1—2 MM

D = D,

7 5—10,a D, A9, Ijge
dn — IMaMeTp 3epeH  BOJO-
HOCHOTO mecka; Dy — juaMerp
3epen DepBOoro OT HOPOAH
¢nod  3acHOkE; Dy — 10 Ke
BTOPOr0 CIOA

CKBa:KHHBI TOJKHEL SKCILIYaTH-

poBaThCA TpH  MOCTOAHHOIL
Bojjonoiaie m  HeGombmIX
MOHAKeHI AX
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HACOCbl W BOAONOABEMHHKH, T A B A

NPHMEHAEMbBIE Xi
MPU FHAPOTEQJIOTHYECKHX PABOTAX

§ 1. Boponopbemnoe oGopynoBaHne
ANA OTKAYKM MYTHOH BOAbI

Hpaugms MOTYT GIHTEeNbHOe BpeMs 0es OCTAHOBKM M DEMOHTA IONHA-
MAaTh 3HAUMTEIbHEE KOJHIECTBA MYTHOM BOMIBI HA BEICOTY [0 60—80 x m Goaee.

Ioxsem pomsr mponssopmtes (puc. XI-1) BosgyxoM, HArHETAEMBIM B BOJY
[0 BO3yXOIPOBOJHOH KOJOHKe § IPH HOMOINM KOMIpeccopa 1. OMyabcHusa U3
¢MecH BOJHL B BO3JyXa MEHBIIEro II0 CPaBHEHHIO ¢ BOAOW y[eIbHOTO Beca Mon-
HEMaeTcs IO BOAOTOABEMHON KOIOHKe J.

OGopynoBaBEme CKBaKMH MOKeT OHITH BBEIIOJHEHO IO O[HOH W3 CXeM,
noxkasaHHEHX Ha pme. XI-2.

Ipandrst (pue. XI-1) TpeGyior MOrpy;KeHHA BOBJIyXONpPOBOHOHE TPyOH
Ha TIyOmHy, OmpejeiseMyio 1o dopmye,

L= kh, (XI-1)

rae | — rayOmHA DOTPYHEHHA BOByXONPOBOAHON TPYOBI, M;
k — wos(hOUIMenT, PABHLLL OTHONEHMIO TNy OHHE HOTPYFKeHNs CMECHT eI
(dopcynkm) H K BBICOTE MHOABEMA BOJIEL h, 00BHYHO H3MEHAETCH

? Y
h — paccTosHMe 0T JHHAMAYECKOTO YPOBHA A0 TOUKH H3INBA IMYJIHCHH, M.
Hukanit KoHen BOTOHONbeMHoil TPYGHE 0IyCKAeTCA Ha 3—5 m mmre dop-
cyiaku., Ha mmxEmil KOHeN CMeCHTENsd, PACHOJNOKEHHOIr0 BHYTPH BOJOIOAD”
eMHHX Tpy0, OpHBEPTHBAETCHA OTKPHTAas Tpyba TOro ske gmaMerpa IIAHOI
1,5—2,0 ».
VieapHBI pacxof BozayXa ompefenserca Ho dopmye

]
n = = ’ (XI'Z)
231 Ig h(k 110)+10

rje ¢z — YAGIBHHIl pPacxoj BOBAYXa, »% Ha 1 M® BORI;
1 — Ko9QPUIHEHT NOTe3HOrO JeHCTBHA spaudra (0,25—0,30).
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Homnuecrso Bosayxa, Heo6xoqumoe 4715 moaneMa 3aJaHHOTO pacxoja BOJH,
ompefenserca mo dopmyne
Qs =Qqun, (XI-3)

rae (s — pacxon Bosmyxa, M3 mun;
@ — sajaHHOe KOIMYECTBO BOJH (mefmT CKBAJKHH), M/ Mun;
n — Koadpunment, pasHHil 1—2, yunTHBanOmuit TOTEPH BO3IyXa B Tpy-

fax.
! J 2
foda
! 2 ﬂaad_y_{__ . 5
2 Boja F L Boda L]_Boat?y.r
DR s . ~
; M
LT il / VQ
Cmamuyeckud % A
ypobexs
1 i ‘ g 3
Junamuyecrud Al H -3
ypoBers 2 s
1 4
5

Pmc. XI-1. Cxema ycranopkm sp- Pme. XI-2. Cxema 000PYAOBAHMA CKBAKHH ap -
nufra. IUPTOM.

I — KOMIDEecCop; 2 — BO3AYXONPOBOA- 1 — BO3AYIIHAA N BONONOTHEMHAS TPYGE! DPAaCIOJIOHE eHbI
Hblff mzanr; 3 — BO3AYXONPOBOMHAA  DANOM; 2 — BO3AYNIHAA TPY0A BHYTDH BOMIONONBbEMHOM AN
KONOHEKA, 4 — CMeCUTCJIIb; &5 — BOFO-  BOJNONONBEMHAA TPY0a BHYTDPH BOSAVIIHOM: 3 — BO3IYIIHAA
OORLCMHAA KOJIOHKA; 6 — rOJIOBHOE yC-  TPy0a BHYTPH OGCafHBIX TPYG, CIVMKAMAX BONOMOMBEM-
TPOHiCTEO, HBIMH, WM BOBIYX HAIHETAETCA MEeHAY OOCATHBIME TPY-

6aMH ¥ BONONOXBEMHOI TPYGO,

JlmameTp Bo3ZyXomOABeMHON TPYOH OmpeedseTcs 1o dopmyie

k> Q(1—qp) o
= 0,785 vu’ (XI-4)
rae D — puamerp BOAOHOLBEMHOH TPYGH (IpH paclososkeHHH Tpy0O apaudra
0 CHCTEMe (PAOM»), MM;
Uggn — CKOPOCTH [BHJKEHHA SMYJLCHN IPH M3IHBe ee M3 BONOIOBEMHOI
TPYOBl (peKoMeHAyeTcA mpEMeHsnTh paBHoit 600—800 MM/cer).

Hopbop mmamerpa BOZOMPOBONHEIX I BOBHYXOLPOBOMHEX TpyO spaudra
OpH Pa3HOM PACIOJI0KEeHUH X B CKBAKHHE MOKeT OBITH clesan mo Tadm. X1-1.

Opmentuposounsie fanmbe s moaGopa SPAHPTOB IpPH Pa3HEX AUHAMH-
HYeCKUX YPOBHAX H mOojadax IpuBemeHH B Tabdx. XI-2.

Bubpayuonnwii e0donodeemnur. PazpaGoran BcecoiosHEM —HHCTHTYTOM
aneKTpHpHKANME cenbcKoro xosmiicrsa (BUICX — menymmit HH}KEHep Tpo-
exra B. M. Ycarosckwmii).

PagpaGorans BuGpannonEsie yeTaHOBKH €O CleyOMUME mapaMeTpaMm:

I II 111
Momuocte, xem . s iset AR R R T s e 0,6
Hpomssonmrensnocts, M3/uw . ., . .. . 80 3.6 1,5—5
BHREOTA TOIBOMBS . M ot sl e o 18 15
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TogGop Tpyd Aas spandra

Tabauya XI-1

I BryTpennnii iuaMerp, i
Hamerp
CKBaKIHEL Tipaugbos-
Pacrososkenne Tpyd apanda (¢mapTpa), | Bomomoxs- | Bosmyxo- TeJIB‘g[Och:
M eMHOH IPOBOJAHOMH Hefu
TPyOHI TPYOEL
BosgyxonpoBogHas Tpyda pacrmoao- a 32 10 2,9
JKeHa BHYTPH BOJOIIOAbEMHOIL 112 50 15 15
150 70 25 20—25
150 100 32 30—40
200 150 50 70—100
250 200 70 100—150
300 250 80 150—250
BosnyxonposofHas Tpy6a paciono- 75 32 15 3
JKeHA DAZOM C BOJOIONbEMHOIL 112 50 20 8—5
150 70 32 20—25
150 80 40 25—30
200 100 40 30—40
250 125 50 75—100
300 150 80 125—175

OpueHTHPOBOUHEIE JAAHHKE /A MoNdopa apaudToB

Tabauya XI-2

2
ey @
| S = | Nﬁ -
2 : & JmaMerp P
S E S ;: E Fo TpyO, Mn e
A T S e 2 | E
= E g S ;Ea E& %’ THI KOMIpeceopa g g
58 = &8 o e 3 2 = =%
= by = = = - = & e
= e (=} L=} = = o 5 S = E m\’o‘-
g O A B8 o 5 R s P % EE,
= E B 5= B el 2 |y
= = =S =] @ QS b 5] o= = e
L= ) =9 oy e 5 = 3
Be| 5| 85 | pgE | & |x8| & =88
e i — =2 | A8& | =X | R | & =
30 20 125 75 7 32 75 IRY 12 570
45 40 125 115 6 32 75 BR 3,0 | 1000
50 40 125 125 7 32 75 ITKC-3 3,0 | 1650
50 40 125 125 7 32 75 I1C9-3M 3,0 | 600
Inic
BBH-155
119
60 66 125 150 7 32 75 3UD-BRC 5,0 | 3000
60 56 125 150 4.5 32 75 RC-5 4.5 | 3000
60 i3 150 150 6 32 100 BRC-6]1 5,5 | 4500
70 75 150 175 7 32 100 ITKC-6 6,0 | 2800
70 87 200 175 7 50 125 3UD-BHC-6 7,0 | 3600
70 125 200 175 7] 50 125 3HD-BKC-10 10,0 | 4650
70 71 200 178 6,8 50 125 KC-6 6,5 | 4400
70 1 412 200 175 6 50 125 HC-9 9,0 | 6100
300 30 150 750 80 37 100 VIIK-80 8,0 | 7000




HenpiTaumsa moKas3aan, 9T0 YCTAHOBKA MOJKeT IOJaBaTh BOAY M3 CKBaKHH
AuaMeTpoM He MeHee 4” ¢ auHAMEYecKHEM ypoBHeM 0 30 M HmKe IOBepPXHO-
ctu 3emau Ha Beicoty 1o 10—15 » mapg mosepxHocThio. Ilomaua ycramoBrm
¢ BubparopoM MasarHuroBoro Tmna maprm C-483 (pme. XI-3a) — 1,5—2 m?/u,
mapru C-485 (pume. XI1-36) — 4—8 m¥/u.

Bubpanmnonras BomomnogbeMHaf ycTaHOBKA MOjKeT NepeKadlBaTh 3arpsAa-
HEHHYI0 BOJAY ¢ TIPUMEChI0 Hecka, TVIMHBL 1 Jade JYacTHI, ILJaMa H I'paBHA,
€ClH BEJWYMHA 9TUX YacTHI[, He LPEBEINAET BHICOTH IOJIBEMA KIANAHHOM
IACTHHR.

VYeraHoBKRA HPOCTa 110 KOHCTPYKIHM U OPH HAJIHIAH BHOpAaTOpa MOsKeT
OBITL 13TOTOBIEHA B 0OMYHBIX Macrepckux. [leiicTBme BHGpammonmoit ycra-
HOBKIl OCHOBAHO Ha coO0meHmn cTON0Y JKUAKOCTH YCKOpeHm#A, Goapliero
gem g = 9,81 m/cex’.

Ha pme. X1-3 mokasamsl ycTaHOBKE IJIA IOIbeMa BOJBI: @ — N3 CHKBAa-
JRIH TUaMeTpoM He MeHee 67, 6 — M3 CKBayKHH JHAMeTPOM He MeHee 4”.

Bomonmopsemusie TpyOn oOmuno mpuMensior mmamerpom 1,5—2,07.
B saBHCHMOCTH OT JHAMETpPa CKBA;KHHLL MSMEHsAETCA JHMaMeTp KiamaHa J,
mydrer 14 n dounapsa 10.

PasMeps! 0CHOBHBIX JleTajeil K yeTaHOBKAaM JUIA cKBaskuH guamerpom 100

v

u 150 mm mpusemensr B Tabmx. XI-3

Tabauya XI-3

PasMepsl OCHOBHBIX JeTaieil K BHODAIMOHHBBIM BOJXOIONbEMHBIM
YCTAHOBKAM JIA CKBAKAH mHameTpoMm 100 m 150 an

IMoxrasaTean 100 150
Mapra BuGparopa . . . C-483 C-485
MomuocTs 3JIEKTpO/BHTA-

TOITH RERT e Al 0,6 1.2
Paameper, aam:
BOJOMOIBEMHEIX TPy® . . | 48 X 5 X 35000 |48 X 5 X 5000
TPYOLI-IepexXoqHAKA . . 89 X 4,5 X 89 X 4,5 X
»% 5000 % 5000
narpy6ka T PHEMHOTO
RJalaHa EVE e i 89 4o X 130X 4 X 160
x 5000
HIDKHell Mydpmer . . . 95 X 4 X 40 138 X 4 X 40
Jlmamerp KiamaHa, ma . 84,5 120

K suGpartopy C-485 marororasiorcs daaHmsl Kpyraoii Gopmel JIA MecTH
apysxnd, K sudparopy C-483 daannst TpeyroasHoil GOPMEL AJA Tpex HpY KUH.
Kaananusie npy:;KuHE U TpY;RAHGL (UIaHIeB PacCYMTAHBL HA YACTOTY Koaeda-
muit 50 ey.

Tlpumensores rapenpyarsie KIATAHE KOMIPECCOPHOTO THIA: IS CKBa-
FRUH QHaMeTpoM 8" — TpexroabeBoil guaMerp 156 ma, IIA CKBaKAH Juame-
Tpom 6" — AByXKoabHeBoil mmamerpom 120 mam, IisA CKBaKUH AHaMeTpoM 4" —
ONHOKOIBIEBOI amaMerpoM 84,5 M.

CektopHue npopesu B cene kiamana (puc. XI-4) sakpeiBanorcs mIacru-
HOt, npureproil k cepuy. Ilnactuna npegerasnser coboil KOABIO U3 CTATH TOI-
muHoit 2,5 ma. Konbimo npmxumaercs npys:xuaamu . [Ipu subpanmn kramana
MIACTHHA COBEpIIaeT KodefaresbHOe [BH/KEHAE HA BeJIHYHHY:

HoamdecTBo KoNeGaHmil B MUK . « o « + » - « - 1500 3000
Bricora, s
TR e b o T s A e L Rk Bl 29
1o/ ’béMa IJIACTHHBL i Bt R o a0 >

235



g
ads

o ook ey
\|||‘|A[) R o R A/ ok =
/l r \!| ) “._ M
i ! : ‘A 3
Jw @r_ B g [ " & (LA B\ BN NS o S b | VAN aw/v%\.ré&\héf.s Y&

\ _ﬁ

a
430

1 | &%

el —F4-fl

;_

FABU T AR AT AR AT

5 — MIOPUTOBHIA BOZOOTBOA™
14 — My(Ta KiamaHa;

GoaTel; § — BUOpaTOp; 9 — HWKHAN (nanen; 10 —
¢naHna;

Puac. XI1-3. BuOpanquoHHHH BOJONIONbEMHUK.
1 — BOEONOmBEMHasn TpyGa; 2 — MepeXONHWK; 3 — KiamnaH; 4 — TPOIHHK,
15— Tpy:KHUHA [OJIA NoApeccopKu BHOpaTopa.

thonapH; 11 — TpPOCHK; I2 — BTYJIKA; 13 — HampaBaAOmas HIKHEro

Hblil IIJaHT; 6 — BepXHul gunaHen; 7 — KpenesHbIEe
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Yepes obpasylomiiicsa 3a30p Bofa IONAfaeT B BONOHNOABEMHYI TPyOy.
HKnamas npmxumaercs K BOAOHOPOBOJAHOM TpyGe mydroii. OcmoBHas BOJO-
mompeMHasn Tpyba mmeer mmamerp 1,5—2,0" mna moboro KiamaHa ¢ OfHUM HIH
AByMsA TepexojlaMu B 3aBUCAMOCTH OT JmaMerpa kiaamasa. Hiamamer crampgap-
TH3HPOBAHH ¥ BEITYCKAIOTCA IPOMHIIEHHOCTHIO.

Ipy:xuna s nogpeccopku Budparopa mexaercsa ms mposoxorn 70-I1Trp.
(TOCT 5047—49). Mmamerp mposomokn 7 mx. Illar surka 14,7 mm, nmamerp
Koxpna npys;umasl 50 ma, Becora mpyskmHH 132 mm. Iloxmoe umemo BETKOB
10, umcno padounx BuTKOB 8,5, AamHa pazseptrn 1368 mm. BuGpammonnasm
YCTaHOBKA OOBIHO MOJKET HAXOTHTHCH
B paGore go 200 u, mocae wero HeoG- el LV
XOJUMO IPOM3BOAUTH IIOBEPXHOCTHEII 78 Ll 5
OCMOTP U cMa3Ky NOJIIMIHAKOB BHOpa- |
Topa. YXom 3a BHOpPATOPOM ONHCAH
B MHCTPYKIAAX, KOTOPHE IPAIATAIOTCS
K BuGpaTOpy 3aBojioM «HpacHHI MagK»
(r. flpocaasip), BHOyCKAWMUM BHOpa-
ropet C-483, C-485 m mpyrme.

BubpauuoHHasa BOGONObeMHAA yC-
TAHOBKA XOpOmio paGoraeT B IOJEBHIX
yenosuax. oA yrydmeHHA oXIakie-
HHA [BHUTATeNs B JHADKOe BpeM:d
B KPHIIKAX BHOPATOpa OPOTAaYdBAIOTCA
orsepcerua guamerpom 100—150 e,
KOTOpHIE 3aKpEBaOICAH cerkamu. Ilpm
9TOM DKCIEHTPHKY BHOPATOpPA BHIIOJ-
HAT poab BenTmwiaropa. Ocoboe BHR-
MaHHe cieilyer 00pamaTh Ha INIJIHH-
TOBKY KpeIe;KHLIX 00aTOB BHOpaTopa.

[lpn mamme;kameM YyXome ycra-
HOBKAa MOj;KeT paborarh ©es peMOHTa
2000—3000 w, mocae wero Tpebyercs
3aMeHa NOANIMITHUKOB BH6paT0pa. Puc. XI-4. Haanam TapeabpdaTHIi KOM-

Bodocmpyiinvie ycmanoeku. s OPecCOpPHOr0 THIIA.

OONAYM BOAH HA OONBIIYI BEICOTY I — Ceuo; 2 — pO3eTRA; § — IiacTmma; 4 —
MOTYT . ApMMCHATECE . BOGOCTDYiHEre - ITIHERAL . C HRRER e . TR
ycTaHOBKHN. B ocHOBY [eficTBHA 9THX

YCPAHOBOK TIONOJKEH IPHHINI HEHOCPEACTBEHHOH Hepefadd SHEPrHHM OT
OHOTO IOTOKA, ¢ OOJIBIIAM B3alAacOM 9SHEPIWH, K APYroMy, ¢ MeHBIIHM
3a1ACOM.

HimeeTcss HECKONBKO THOOB BOJOCTPYHHEIX YCTAHOBOK., XapaKTepHCTHKA
yeranosor faHa B TaGm. XI-4.

Ha pme. XI-5 morkasana cxema Bogocrpyiinoil ycramoku BH-2I1-6”.

VeraHoBKA COCTOWT W3 BOJAOCTPYilHOro ammapara I H IeHTpPoGeRHOTO
Hacoca 2 ¢ DIEKTPHICCKHM IIH He(TAHEIM [BHCATEIEM.

Yacrp mojadm meHTpoOe;KHOTO Hacoca BOJOCTPYHHOH yCTaHOBKU BO3Bpa-
IAeTcA B CKBAKUHY B BOTOCTPYUHEII ammapar H CJHY;KHAT AJA IOJHEMa BOJHL,
npyras, GoapIIas, 9acTh WIET K HOTPeOUTeIIO.

Bomocrpyitnsiit annapar (puc. XI-6) cocronr ms Bomonpuemnoii Tpy6s Z,
premmen Tpyont 2. 1o sasopy Mesmy aruMu TpyGaMu Boja I0J[AeTCA B cOIIo 19,
3aKII0UEeHHOe B Kopmyce 4,

Yerasosra BH-211-6" mpocra mo KOHCTPYKIHA U MOsKeT OBITH H3roTOBIeHA
B OOHUHBIX MAacTePCKHX. 3aNyCK M OCTAHOBKA 9KEKTOPA OYEHDL JIETKH: Jaske
€CAN JMHAMHYCCKNIl YPOBeHL MOHHBWTCH HIKe BCACHIBAOIied TpyOH M Ipo-
HM30WIeT 3aXBAT BO3[yXa, CPHBA BaKyyMa He IPOM30MHeT.

Jo
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XapakTepHCTHEA BOJOCTPYHHBIX YCTAHOBOK

Tabauya XI-4

4 [lorpe6-
) asMeph Haf
Jna- ﬁgf KaMephl MOIIL-
MeTp GRBa}KPIr[— CMeITeHn s, HOCTH Hasierne
Taybura | Hacaf- e MM PasBu- | aBHra- HarHeTaTeIb-
AMHAME- | KI, MM paemsrit | Teqs g | [logawa, HOro
4eCKOTO I yera- Hamop, | Hacoca M3y Hacoca, M,
YPOBHI, & | wweao | o M wan WL ero
cryne- Hacal- i Mapra Mapka
HeR 2 = 3JIeK-
IS A § = TPOBH-
= E( rarTelis
10—30 6,4 112 — | — | 10—=30 5—1,5 62—121
20—40 10 150 — | = | 2441 ] 6,1—8,6 61—121
20—40 12 200 — | — | 22—45 — 6,1—8,2 61—123
8—23 15,5 200 27,5 190 | 29—44 | A-42-2 | 1655 2R-6
sl ¢,
15—28 15,5 200 25 | 175 | 35—48 | A-42-2 | 11—3.6 3K-6
10 4 6
17—33 19 200 27,5 | 190 | 42—58 | A-52-2 | 14—4,7 3R-9
10 2. e.
26—41 19 200 25 |[175 | 51—66 | A-52-2 | 10—38 3R-9
10 a. e,
Ho 75 = 150 222 — | 156—20 | A-52-2 |14,4—12,2 I JC-2-0
o 75 = o 204 | — | 20—25 HIO-9 [122—1,0 11 c-2-0
Ho 75 i 18,9 | — | 25—30 — 10—8 1Jac-2-0
Hamop + — e 173 — 30,36 — 10,8—8,7 nac-2-1
55 m mag
0CBI0
neHTpo-
HeKHOTO
nacoca
To me — = 16,5| — | 36—43 | A-51-2 | 8,7—8,2 I C-2-1
» = S5 15,7 | — | 43—30 10,5 | 8.2—12 I C-2-1
» — = 16,5| — | 50—58 | A-52-2 [10,4—9 I[1C-2-2
» - 15,7 58—66 | A-52-2 9—7:5 IIaCc-2-2
- UE Lo 45 e SRR S - 7,5—6,8 oac-2-2
o 35 —— 100 - o 35 2,8 wem 5 0-4—14 »3/u
o 35 - Hus — o 35 1,6 xem ek —_
mMaxTHO-
TO
KO0JI0IHA
30 4 200 = — 30 — 11—18 —
50 e — e 50 — 20 HM
60 = — — | = 60 - 25 50—95
60 3 e e 60 — 40 100—180
150—180
100 o — — — 100 — 300 300—480

VeramoBKa He WMeeT BPANAONIUXCs, INOABIKHBIX TPYMHUXCA dacreil,
[09TOMY OHA PEIKO BEIXOJHT H3 CTPOs. BeCTpOHM3HANIMBAIOMIECS 9acTH yCcTa-
HOBKH (CTOHKM ee IPHEMHO-CMeCHTeJILHOIl KaMephl, ropJIoBIHA M Ap.) MOTLYT
OBITHL JErKO PecTaBpUPOBAHEl MIN 3aMEeHEHE.

HeocTATOR YCTAaHOBKHN — CPABHATEJABHO Hu3kmit K. 1. 1. — He Ooaiee
30—40%.
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1 — BOHOCTPYMHEIN amnnapar, 2 — Hacoc IOOC-3 ¢ npuBomoM Ha
MOHTaMHBIA; 5 — (hIaHell Hacoca; 6 — (uaHen coHpajgn; 7 —
METpa; 9 — KPHIIKA CKBA)KUHEI; 10 — KDBIITKA CAJIBLHWKA:

11,25

T
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T
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Pme. XI-5. Bogocrpyiimas yeramoska BH-211-6.

13 — 1pyba I-100; 14 — mydra 4”;

TPORHMEK;

v,

27 — B6oaT M20 X 50

15 — YrollbHMK, 16 —
20 — MaHOMeTp 06mero HajHa4eHHA Ha 16 am;
22, 23 — Tpyba I1-50 orBomamas; 24 — YrogpHHK 2"
3 28 — BEHTHIIb 3ALN0PHBIN MY(TOBEIf

3", 31 — morop.

paMe; 3 — BEPX OTOJIOBKA; 4 — XOMyT
TpyDa MaHOMETpa; § — BCHTUIb JJIA MaHO-
11 — GonT (yHIAMEHTHEIH; 12 — Tpy0a;
naTpyoox; 17 — Goar; 18 — raiika; 19 —
21 — KpaH CanbhbHHKOBBLA JTV-50; narpyGox
3 25 — raiika M20; 26 — My(iTa canbHEKA;
H¥-15; 20 — mpoGka 2'; 30 — narpy6ok

239



Paszped no 66
rl

I sSS™)

FA-

Paspes no BB

ZM56x2

|
=T l
S

B
\\\\\.‘ Sy
v

2MIZx2

=5
32
2z

IME4x2

g 7S
=) . Ty
] ,\
i m ~ G
5.?, 3 ?\ \ #36%,  Pue. XI-6. Bomoerpyitmsii
) ?\’Iw = ammapar BH-211-6".
1 :
2l A 47 1 —tpyba g 21/, 2—Tpyba
gh a e s 215 ’mp & 50; 3 — mydra; 4 — KOpIYC
H A b BOJOCTDYMHOrO anmapara; § —
fﬁ H 1 nuddysop; 6 — Kamepa CMere-
ﬁhl!li HUA, 7 — KJaamaH; § — TpoGKa;
ﬁ N 9 — Kopuyc IpHeMHWKa; 10 —
f}", N H ofrexaTenb; 11 — mOMabKa; 12—
i N rafika kinana#a; 13 — Pe3MHOBOE
E{#g! A KONBIO; 14 — CeTKA TIPHEMHHUKA,
v

15 — comio @ 8,9; 16 — Hacagka

@ 15,17; 17 — Hacamka & 16,5;

18 — nacagra @ 17,3; 19 — raii-
Ka M16.
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§ 2. BononoAbeMHHKH NPH AHHAMHYECKOM
yposHe no 6 »

OTradka BOJIH M3 CKBajKuH IPH JHHAMHYECKOM ypoBHE 10 6 M mpomsBo-
AMTCH TOPUBOHTAJABHEIME IEHTPOOEKHBIME WIH HOPIIHeBHIMH HACOCAMH, Ka-
YaNKAMB WIK JeGe/iKkaMil ¢ BePTHRAIBHBIME IO PIIHeBHIME HACOCAMHE ¢ I[HJIMH/-

Prnc. XI-7. IleHTpoOeKHEIH CaMOBCACHIBAIOIMI Ha=
coc C-203.

Puc. XI-8. IlenTpobexubiii camoBcackBaomuii nacoe C-245,

1 — naTpy0OK  BcackIBAIOIIMI; 2 — Kamepa  HarHeTaTeabHAA)
8 — marpy0OK HarHeTaTeNbHblli; ¢ — KpLINKA 3aJMBOYHOTO OT-
BEPCTHA, 5 — JIIOK JUIA YHCTKH BCachiBalomieli KaMepl, 6 — cIOH-
pPanpHas Kamepa Hacoca, 7 — JU3elb; § — Teneykka; ¥ — KaMmepa
HarHeraTeAbHas; 10 — CeTHAa BCACHBAION[AA.

paMH, pPacoodOHEeHHBIMM Kak BEIIIIE, TaK M HHKe JTHHAMHAYECRKROTO ypOBHﬂ
(rada. XI-5).

Hpn mammanu sraxrposneprun HanGosnee yIoOHEL CTPONTETBHEE MEHTPO-
OesxHble caMoBcachBaiomue macockl Tuna C-203 (pme. XI-7), C-204 n C-374

16 3akas 1255 241



Ta6auya XI1-5

Tunsl 1 MapKH HACOCOB, MCHOAb3yEeMBIX /I OTKAYER IpPH JHHAMHYECKHX

ypoBHAX 6—8 M

é g L= o 2
P clﬂ G D g: = e g‘
2 & o A Tun B = 3
£9 2 | Tnom mapka = &8 : B iy g
oo s Hacoca = ¥ 1 MOIHOCTD E"; e =
Be. & il JBUTaTe 11 o B - z
@ = 3 o o = = g* L
gm B g A5 2 2 E
® EE = & B 22| m SE
89 Pyunme macocel | 0,7—1,4 30 1—2 wem. 25 16—20 i
PH, BK®-2 }
39 BER® 2,3—3,5 1—2 weu. 38 — e
39 Topuzonrame- | 0,9—24 15 2,7 wem 25 211 30
HBI TOPIIHeBOIT
ITH-40
89 IlenTpobemuEi 1—2,5 a7 1,0—1,7 wem 25 29 25
1B-09
89 Buxpesoit 3—6 58—23 | 4,5—2,8 kem 40 33 20
1,5B-1,3
89 KoHcoapmblii 6—14 [20,3—14 1,7 xem 40 30 25
3aJIMBHOM
1,5K-6
89 1 ClIB-1,5nmm | 0,7—1,5 [19,0—12 0—4 xem 25 20 32
HAMA
89 Iuadparmosuii
«aarymgay Nel 18 1—2 =exd. 75 — —
» Ne 2 18 1—2 wed, i —_
» N 3 24 1—2 =ei. 100 - —
» Ne 4 24 1—2 e 100 — -
89 CaMOBCACHIBA- 6—24 | 9—4 1 wem 51 95 15
jommit C-374
89 CaMoBcachBa- 24 9 1,0—1,5 4. c. 50 190 15
omuit 208 .
89 KoHcoabHbL 10—30 |34,5—24 Ly0 0L e, 50 ab 20
3aauBHOi 2K-6
89 C-24TA 35 20 Ardich bl 145 20
112 KonconsHELT 2545 |24,2—19,5 4,5 kam 80 42 15
sasusHOi 3K-9a y
125 | IlenTpoOeRHHI 22—45 | 54—30 8 kem 80 194 20
CeKI[MOHHELT
MC-30
125 KorcoabHnit 30—70 | 62—44,5| 14—20 kem 80 92 20
sanuBHOH 3K-6
100 TTo pmiHeBoi 80 20 25—29,4 xem 80 1146 10—20:
125 TIl= 22%
150 4H-8 70—120| 59—49 28 wam 100 101 25
150 4K-12 65—120 [37,7—28 14 rem 100 99 25
150 CamoBcacHBa- 40—120| 20—14 :
ommit C-204 Toa e 100 395 25
150 CaMoBcacHBa- 120 20 $ 254 100 485 25
sommit C-490
150 CamoBcacrBa- 30—120| 20—14 L S 100 950 35
oumit C-245
200 KoHcoanpab 95—180 |17,8—12,6 10 ®em 150 155 35
3aNNBHOI
6H-12a s
200 6R-12 110—200 |22,7—171 14 wsm 150 135 20
250 m 8H-18 220—360 [20,7—15 20 wem 200 160 20
BHIIIE
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C 9IEKTPOJIBUTATE/IeM, a IIDH OTCYTCTBHH DIEKTPOIHEPIMH — HACOCH C-24TA
¢ Gemsopsuraremem JI-3/2, C-245 ¢ nusexen «Anpmxaneny, (puc. XI1-8),

2

Pne. XI1-9. O6muii
BH[ IEHTPO0 e;KHOT O
Hacoca TtHna K.

7

C-490 ¢ Gemsoppurarenem JI-12/14. Bee atm macock CMOHTUPOBAHBL HA TE/IeH-
KaX. OHH uMefor HeGOIBIION Bec M IPHCTOCOTICHEL TSI OTKAYKH 3arpA3HeH-

HEX Box. Hacocwsr camoscacwpawoniue, HODTOMY
OHH NIpH CHWKeHHH YPOBHs BOABL B TIPOIEcCe
OTHAIKM HEKE BCACKIBAIOIEr0 KIAMANA H NOCIe
HON'BEMa  YPOBHA BBIIIE BCACHIBAIIIETO Ka-
TaHa TPOJOIKAIT 3acackBaTh BONY Gea na-
JHBKM BOJH BO BCACHBAONYI TpPYGy.

IIpumensiiotes Tawsxe BUXPEBhIe IEHTPO-
0eKHBe HAcOCH, KOHCOTBHBIC BaJHBHLIE 1nemn-
TPOoOEKHEE HACOCHL THHA K, cexnuomnme
HeHTPoGesKHbIe HACOCH M JpyrHe.

O6mumii Bux u cxema HeHCTBHSI T'0pH30H-
TAJAbHOTO INEHTPOGEIKHOTO Hacoca MOoKazama
Ha puc. XI1-9. Cxema ycramosknm TOPHU30HTAJ b-
HOr0 IeHTpo0e;KHOI0 Hacoca WOKazaHA Ha
pue. XI1-10.

§ 3. Bonononbemunku npu
AHHAMHYECKOM ypoBHe oT 6
no 50 u ot 50 no 100 ~

A OTKAYKE HOm3eMHEX Boj ¢ HamGoree
PacUpOCTDAHEHHHIMH HHAMHYECKHMH  YPOB-
HamMa or 6 mo 50 % uw B Memnmei: CTeTMeHNn
A THHAMIYeCKHX yposHeir or 50 o 100
OPUMEHAIOTCA INTAHIOBBIE IOPHIHEBEE HACOCH
OPOCTOT0 W ABOMHOTO JelicTBHS,

Cxema macocmoit rawamkm HE-1 moxa-
3aHa mHa puc. XI-11. Jlanmsie o mramropsix
HOPITHEBEIX HACOCAX IPHBEIEHH B Tabr. XI-6.

B raba. XI-7 wupusenenm JaHHEe o
INTAHTOBEIX HOPUIHEBHIX HACOCAX JBOHHOTO
AEHCTBHA, HCHOAb3YeMHX I OTKAUEK opu

16%*

AN .\\\§

SRR

e 7

Puc. XI-10. Cxema ycramoBkm
TOPH3OHTAIBHOTO  LEHTPOG K-

HOT0O Hacoca.

1 — HarHeTaTenbHAA TpyGa, 2 — 06-
PaTHBLE Kianan; 3 — o0BOQHAA TPYG=-
Ka; 4 — BaNBIDKKA; § — MaHOMeTp;
6 — BOBAYUIHLINK KpaH; 7 — KOKYX;
& — pa0ouee Komeco; § — coycKHOIN
KpaH; 10 — BaKYYMMeTp; 11 — BO-
nonoabeMuas Tpyba, 12 — IpueMHEIR
KnanmaH, 18 — NOpemoXpaHWTeIbLHAA
CeTHA.
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Puc. XI-11. Cxema HacoCHOI Kavalxu HHE-1.
1 — pama; 2 — cTofika; 3 — mBUraTesib, 4 — XOMYT, 5 — DYKO-

SITKA, 6 — PEIYRTOP; 7 — KPHBOMMIIHO-NIATYHHEIR MeXaHuaM; § —
famaHcHp.

Tabauya XI-6
Jlapuble O MTAHPOBBIX MOPIIHEBHIX Hacocax TpoeToro jeficTsua

= , = e
Jlmamerp i g o g & 5 -
CIiBRAXMHEL 8 = BlEE lae § = e
B mecte | Tmm m Mapka macoca | g = = «3 (8¢ |58 -8 e
YCTAHOBKH s g 5 %8 |BEs . |3EHE| " 20
B SE |He |z X & S a
HacOCa, MM g | & HiEleE e o o R
== = A8 =E<|xaBlag | ©5
Ipn AuHAMHYECKHX YPOBHAX 6—>50 x
112—150 |IlTtamrosuii ¢ mxeGel- 95 |2,8—4,49 9 10 100 | 623 | 5—10
Koit 4"
112—150 |IlranroBerii ¢ meben-| 92 4.6 100 7 — 725 —
roii BJI-3A-00
112—150 |IIramroBelii ¢ aeben-| 95 3,6—5.,8 1) 10 95 | 623 | 5—95
Koit 4"
112—150 |MIranrosmit c Jeben- 100 |45—5,8 10 7 75 | 642 | 5—15
Koii BJI-3A ;
Ilpn uOaMAYCCKAX YPOBHAX 50—100 »
125 Bypsop 1L 92 4 150 6.9 100 | 592 10
150 HJ-3 100 5 100 J 100 | 600 20
4150 OM3-11 100 | 2,8—8 95 24 100 20
200 Bypeox ITI 154 10,7 70 7.4 154 | 592 25
200 HJ-3 154 10 80 6 150 | 600 25
200 IIK-2 188 49 100 37 188 — 9
200 OM3-2 145 24 50 16 150 - 21
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nuHaMuYecknx ypoBHAX mo 50—100 x or mosepxmocTm. 9TH HacocH 6oiee
YpaBHOBelIeHBl B padoTe, 9eM HACOCH IPOCTOr0 eHCTBHA,
Tabauya XI-7
Hallﬂble 0 MTAaHTOBLIX NOPHIHEBBIX Hacocax }].BOﬁHOI'O Il;eﬁCTBBH

Huamerp Hua- Biiooss Mom- Beu-
CKBaKIHLI MeT HOCTDL Bec qAHA
B MecTe Mapra uul-) Ho,usar[a, H_aPHe' IBUTA- | Hacoca, | aasopa
YCTAHOBKH Hacats amajpa, el TaHH, Tel, Ke Ha CTO-
Hacoca, ma BN s nem pomy, ma
126 IMHI =n 180 13,2 100 24 39,7 12
MHO
126 HEJT-146 — 21—6 — — — —
150 HIHT-2 145 8,9-27,5 100 27 69,2 2
200 e I-3 188 16,4—49 50 97 143,9 6

N3 yxasanmmx B 1ada. XI-7 nopuHessx HACOCOB [IA T'HAPOTeOIOTHYe-
cKuX oTRavTer mpumensior Hacocr [ITHO u MH]I ¢ xavankamm HH-1 m HH-2
(pme. XI1-11).

ITopmmessie HacocH Hau(oJee YHHBEPCAIBHE, HO TPeGYIOT TINATE]BLHOTO
yxoja.

§ 4. BonononobeMHHKH NPH AHHAMHYECKHX
ypoBHax Gonbwe 100

Ilpu pumammaeckux yposuax Goapme 100 » cKBaRuHB Ha BOXY, Kak mpa-
BHJIO, He dKCINIyaTHpywrea. [lJia ruiporeofornuecknx e oTKaueK ¢ HeGoah-
IEMu jleOuTaMB MosKeT cayxurh nacoc Bypsog IT1, a rak:xe rayGummsie mopim-
HeBHIE I CKAJbYaThie HACOCH ¢ KaJaJKaMI, OpUMeHseMble B He(TAHOM IPOMBIII-
JeHHOCTH. XapakTePHCTHKM OTHX HAcOCOB mpusejensl B tabm. XI-8. Jlaa
OTKAYKN UDH NUHAMHYeCKHX yposHAX Goxpme 100 m mpmmensioTca Takixe
apauQTH.

Tabauya XI-8

TayOunHble DOPIIHEBBIE M CRAlbuYaThie HACOCHI,
NpAMEHAeMble IIPH QHHAMHYECKHX YpPoBHAX Ooabme 100 x

] é i é 3 ) § §
= o = = ]
S = % | Mapka macoca = 2 = gR 42 g B
Bimm H KavaloK Bl = s & i = 51 g
Soa g o ] g = @ 28] = H5
EdHo == o BTE = == H = E
A =8| 5| 28 |'BE |Egs| 3 | g
HERE == G0 B SR o B L - =g
89 CHH-3-915 — D 380 3,4 50 4500 20
112 Ilorpymuoit — 1.7 1000 bt 58 - 5
112 Bypsog 111 92 4 150 6,5 100 592 12
112 CHH-3-9-15 95 5 260 3,4 102 4500 5—10
150 Bypsopg II1 154 10 150 10 160 — 20
200 CHH-3-9-15 145 15,16 320 3,4 — 4500 25

A pmesuanckue nacock ¢ eepmukasbim éaaom. 1lpu ruaporeosormecKux
OTKAaYKaX M 9KCIIYyaTANNM CKBAJKHH YacTO OPUMEHSIOTCH APTe3HAHCKHE IeH-
Tpo0esKHbBle HACOCH € BePTHKAIBHRIM BamoM. IIpm Masoii BeIcOTEe mOmDBeMa
(o 5 o 25 m) M GOABMOH Hojgaye MOTYT HailTH DpEMeHeHHe IIPOIeJJepHELt
BepTuKaapubil pacoc BII-24 5, a mis oTkauku BoJ, comepsKamuX IECOK, —
BuaTOBHEe Hacocht BAH-4 m BAH-4/60. Xapakrepucrnka ykasaHHHX HACOCOB
mpuBefgeHa B Tada. XI-9.
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Tabauya XI-9

AprezmaHckue HACOCHI A OTKAYKH U3 CHBAKAH ¢ JTAHAMHYECKHM YpPOBHEM
o 100 » ¢ gBmrareneM Ha NMOBEPXHOCTH

BryTtpen- ; )
pn ey I‘aﬁag)}};rrm, g E“ g £ =
MeTp, MM ! . 5 2 o5 EE
e > = = e - S
& 2 = ® ©
% | o Mapra Hacoca = = & ) o =
g| SE e . = = 58 o
8 o o < = o e == e ==
2| 25> = = o = = R B E
= (== = = £t a = =g= & g °
208 = = S = S o o D
3| a8 = = = =3 = == / M m
100| 96 | 61000 |330| BAH-4/60 5—6—17 1 60*240* 4,5 12131 2
0
200( 125 | 67 222|188 | ATH-8-1-16 30 16 65 14 2451 37,2
200| 125 | 94596 (188 | ATH-8-1-22 30 22 90 20 3430| 37,2
250| 150 | 34952(238| ATH-10-1-4 70 4 30 14 1950| 50
250| 150 | 50540|238| ATH-10-1-6 70 6 45 20 2844 | 50
250 150 | 66 200|238 | ATH-10-1-8 70 8 60 28 3592 50
250| 150 | 84655|238 | ATH-10-1-11 70 11 80 40 4546 50
250 | 150 [105 415|238 | ATH-10-1-13 70 13 100 40 5460 50
250 150 |126625|238| ATH-10-1-15 70 15 115 45 7454 50
— | 100 [110883|290| 12HA-9x4 35-—2;55— 14 56—428— 15 42200/} —
(0
300| 150 736 | 285 12HA %1 150 4 8,5 10 1800 75
— | 150 | 11948306 [ 12HA-22x6 120— 6 | 585— a2 } 360 S
140—160 55—48
300| 150 | 32220|285| 12HA x3 110— 3| 29.6— 28 2650 75
150—186 33—23
300| 150 | 43000285 | 12HA x4 110— 4 |52—44— 40  |33—80| 75
150—186 34
300( 150 | 53690285 | 12HA x5 110— 5 |66—55— i) 4270( 75
150—186 42
300| 150 | 64190|285| 12A-18X6 110— 6 19—bb— 76 4899| 75
150—186 47
300| 150 | 74880|285| 12A-18x7 110— 7 |92—77— 75 5605| 75
150—186 57
300( 150 [106520|285| 12A-18 X8 110— 8 106— i) 7616| 75
150—186 88—64
350 250 | 54 647|340 ATH-14-1-3 170— 3 50— 55 6155| 50
260—3060 37,6—23 :
350| 250 |104810|340| ATH-14-1-6 170— 6 100— | 100—110| 10164 | 50
260—360 75—46
350 250 B — | ATH-14-1-4 200 4 86,4 75 - 50
500| 250 | 25770|480| 20A-18x1 600—700 1 28—22 80 6 600 | 125
—| 250 | 27235| — | 20A-183 600 4 85 230 14520 —
600| 300 | 43830|580 | 20A-18:x1 800—1400, 1 | 53-—37 230 12 520 [ 150
400| 300 - — | BIT-24-5 466—720 ([1—5| 5—25 | 10—40 | 3500| 50
125 90 = — | BAH-4 ) = 60 2,8 s 18

IHpumeganusn. 1) Tabapnru 1 Bec Hacoca 12HA X1 ykasasel ofmue JUia Hacoca
n anexrpogsuratens. 2) Hacoc ATH-14-1-3 mocrasisgeres ¢ aierrpojsuratesem ABII-55
MOIIHOCThIO D5 Kem. 3) DIEKTPOJABATATENH [ HNPHBOJOB HIECTHCTYIEHYATHIX HACOCOB
ATH-14-1-6 TpOMEIIUIEHHOCTDLI0 eIljé He OCBOCHEI, I0JTOMY IOK8 BHEIIYCKAKTCH YeThipex-
crymenvatiie Hacocsl ATH-14-1-4. 4) Hacoenr A, HA, ATH — nenrpobesxsasie, MHOrO-
CTYIeHYATHIE, CeKIHOHHKEe. TpaHCMACCHOHNEN  Bax HacocoB 12A, 12HA mpamaerca
B TpyGompoBOJe, sanoiHeNHHM MacaIoM, Bax macocoB ATI, 20A, um 24A — oTKpHITHIL
¢ BOJHOH cMaskoi mogmunHEAKOB. 5) Hacoc tuma BAH-4 — BuHTOBOM, C OJ{HUM OT/IEIEHBIM
BHHTOM M peauHoBoi ofoiimoit. 6) Bec macocor 12HA-9x4 u 12HA-22-6 yrasan Ges siex-
TpoiBurarena. Hacoen meTannie apTesHaHCKue.
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Hepocrarkamm sTux macocos sBasiores ux Goapmoit sec BBICOKAS CTOH-
MOCTb, & TaKKe IOTPEOHOCTD B CKBAMKHHAX C OTHOCHTOIBHO GO bIIHM ama-
MeTpaMH JUIA MX YCTAHOBKM. OTH HACOCHI IPUTOLHEL
TIaBHEIM 00pasoM juIs CTalMOHADHBIX  yCaOBMIL pa-
DOTHI.

Apmesuanckue nozpymcnwe wacocw. Haubomee co-
BEPINCHHEl  COBPEMEHHLIe APTe3MaHCKHE IIOrpYy/RHBIE
HeHTPOGeAKHBe HACOCH € MOrPY’KAEMBIMH  ITOJT BOIY
anexrpoaBuratenami  (puc. XI-12). Xaparrepucruka
3TUX HACOCOB NpuBemeHa B tadx. XI[-10.

OcoGoe xomcTpyKTOpCKOE GHOPO M0 BGeCINTANIOBHM
HacocaM pazpaboTamo PAX HOTPYKHKEIX HeHTPoOesk-
HEIX HACOCOB I BOROCHAO/KEHHA B CeJIBCKOM XO03sii-
crBe. OCHOBHBIE TeXHMYECKHE [AHHEE HTHX HACOCOR
npuseieHsl B Tadm. XI-11.

DIEKTPOTOTPY/KABle HACOCH IPULOTHEL  TOTBEO
AN OTRAYKM OCBeT/IeHHOH Bojwl. M3 anmextpomorpysk- J
HEIX HACOCOB A MECKYIOIUX CKBARUH MOJReT OHITD
pexoMeHosan  macoc JILJI-6, a raxme spamdrer u
BHOPAIIHOHHEE BOOMOLEMH KL, AIIEKT POIIOT Py ;RHELE
HACOCBL MOTYT CHA0KaTheA BIeKTPOsHepTHeil oT Ie- |
PE/BIZKHEIX JIeRTPOCTAHOMII, TeXHHYECKHE XapaKTe- :
PHCTHKM KOTOpPHIX OpuBefeHH B Tabm. XI-12.

Pme. XI-12. Apresmamcruii LOTPYKHOH HAacoc.

1 — Hacoe; 2 — ceTdaTEl (EILTD Hacoca; & — MOTPY:HHOH BIeKTpoMo-
TOp; 4 — BOMOTIOOBEMHAA TPy6a; & — OIOOpPHAfA paMa; 6 — BepxHmi
{uiaHen HATHETATEJIbHOK TPYOBI, 7 — XOMYTHE JUIA KPCILIEHUS BJIeKTPOKA-
Oens; 8§ — (naHnesoe coenMHeHMe HAHETATENBHOIO marpyfka ¢ Bomo-

TOfbeMHol TPYGKO. =

Tabauya XI-10
ApTesHanckme NMOTpy:KHbIE HEHTPOBERHBIC HACOCHI

E = Hapymasii . ;:;
B o
g5 Juamerp, S g s =
=5 M i = = 2 -
£ =L E PaspuBa- | & 3 =
S92 % Mapka macoca o % = eMuii & i

== oo = =B e =

B T 8E i ~E | mamop, » | §§ 3 =]
QB o« = g o = o

=52 2|58| & |58 Ba Hl S
B3 g i EE g =2 S5 | 8 [3a
Ha k& B | 5E = o E =B | @m o3

Hpn amrammgeckom yposwe 6—50 y
125 | DI1JI-4 109 | — 12 — 40 28| — 8
150 | dmerrpomorpys- | 135 | 50 5—10 6 | 52,5—33 2,5 | 435 50
HOH G6AII-9X6
150 | 6AIIB-9x 7 140 | 40 5—10 7 19525—-335| — |808| 50
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[ podoancenue maba. XI-10

Z g Hapy:HKuEbi =
: = JmaMerp, = z
2 27 . g E 2 |2
; s %5 2 PassuBa- =3 2, B
8 g_é Mapra Hacoca . = =i eMBIit ag g 2
o = Q ]
Ehg ER 5 ~H | mamop, & 23 5 =
5B 8B Bl gs B Blis
220 Q ==y = S 9 = - e
=R S RS S E 3 =8 =3 = 3
= & 0e = ki = & m m =
Ipr guomammgeckom yposme 50—100 x
150 | 9ILJI-6 143 | 60 14 8 70—60 8 910 | 40
150 |BAIIB-9x12 140 | 40 5—10 12 90—52,5 Z,51088.3 o 550
200 |BAII-9X6 185 | 75 14—29 6 | 108—55 12 13451 © 80
200 |BAIIB-10X6 190 | — 14—30 6 106—72 12 23a [ —
200 |8AIIBM-10X7 LR e 14—30 7 | 125—83 12 238N e
250 |10AIIBM-9X5 2RSS 30—70 5 | 131—50 — 407 | —
250 [10ATIBM-9X6 228 | — 30—70 6 | 1563—57,5 | 35 M1 —
250 | 10ATIBM-9X 7 228 | — 30—70 7 | 183—70 35 5 | —
250 | IIMHJI-30 182 | — 30 - 80 - — 35
250 | 10ATI-18X6 205 | 100 30—70 6 118—70 35 2225 | 175
300 |12ATI-18X2 285 | 150 | 115—215 2 79—49,5 | 60 2985 | 75
[Ipmn gmuammyeckom yposHe Gomsme 100 x
125 | 9H 40/700 109 | — 157 — 720 8,6 | — -
150 |9H 200/770 135 | — 10,4 — 770 32 — —
200 |B9H 700/300 185 | — 29,1 — 300 46,5 | — —
200 |8AIIB 185 | — 12 - 120 12 — 10
200 |8AII-9X6 185 | 75 14—29 6 108—55 12 1315 | 50
250 [10AIIB 220 | — 30 = 160 35 — 15
250 |IIMHJI-60X150 [ 235 | — 30 — 150 45 -= 7
300 |IIMHJI-100<100 | 285 | — 100 — 100 45 — 7
350 | 14ATI-18X12 250 | 125 | 100—130 | 12 305—260 |147 1898 | 100

OcHOBHbIE TeXHHYECKHE JAHHBIC HMOTPY:RHBIX

pazpadorannsie OKB

Tabauya XI-11

eHTPoOe:RHBIX HACOCOB,

L;MHHH' .| OnrtmmaneHHe MOT‘
AJIbHEIT HOCTL
Hanpsa-
Mase : Jaamerp Too BIEKTPO-
i g puri ckpa- | IMopa- Hamop, | d7IexTpojsurarens | ABATA- megne,
SKHUHEL, ua, 3 TeIA,
JEOTMEL M [y 7 Kem
3IIHB4-2-25 4 2 25 5 0r-0,37-92 0,37 220
9IIHB4-2-40 4 2 40 Mmaar-0,75-92 0,75 220
911 HB4-1,6-65 4 1,6 65 5 1B-0,75-92 0,75 220
91 HB5-5,4-90 5 5,4 90 I9]1B-3-114 3 380
JIIHB6-4,5-180 6 4,5 180 1191 B-4,5-140 45 380
9 HB6-4,5-90 6 4,5 90 MAII3-14 20 380
9L HB6-7,2-45 6 7.2 45 MAII3-14 250 380
9L HB6-7,2-75 6 1.2 75 190 B4,5-140 4,5 380
2I1HB6-7,2-120 6 7.2 120 131 B4,5-140 4,5 380
3IIHB6-10-140 6 10 140 I3 1B8-140 8,0 380
9IIHB6-10-185 6 10 185 1131 B8-140 8,0 380
9IIHB8-17-150 8 17 150 I191B12-180 12,0 380
JI1HB8-17-90 8 17 90 I19]1B12-180 12,0 380
2L HB10-120-60 10 120 60 1191 B32-230 5 380
3I1HB12-255-30 12 2080 30 a3 B32-230 32 380
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Tabauya XI-12

TexHnueckne XapaKTePHCTARA HEPEBIKHBIX HIEKTPOCTAHIMI, OPATONHLIX JATA OATAHAA AEKTPOABATATENE NOrpPy:KHBIX HACOCOB

Momur-

Yucao

Mom-

T P Pacxop o Hon
HITEL HOCTH ofopo- TOMIH- HOCTH Hia 5
BIEKTPO- 3;?5;11 o | ABura- | ToB jBH- Bug Ba, Mapxa remepa- | ToOEa, 1":‘;1?; Bupj npunena
CTaHmui A TeJ, raTeis, s 2 FERERarph TOpa, a %3 i
A0 06 | mun P Kem
TamboB- HI-9 9 750 Hed1s 320 CIr6,5/4 (§ — 1500 JlsuraTennh W TeHEPATOP MOHTH-
CHOTO Mexa- pyloTes Ha OfHOE pame
HHYECKOTO
3aBOJA
AII-10 TA3-MKB 22 1500 Bensun 330 Crc-12,5 12,5 — 2500 To e
MHC-14BM | TA3-MEKA i 1500 » 625 40—17 14 T 1650 Barogunk nam Oyara HA JBYX-
- OCHOI TeleKKe HJH HA CAanAX
I19C-15 I'A3-MKA o 1500 » 715 CA-72/4 15 37,6 1650 To me
HAC-30 IT-40-P 40 1000 Jnzenvroe 240 Cr-35/6 35 50,5 2480 »
HIC-60 KO M-46 80 1000 » 220 CT-60/6 57 83 2270 »
I19C-60 1-I-6 85 1000 » 220 3-51/6 57 94 - »
aC-100 -6 150 1500 » 250 — o S = »
H9C-200 1-1-12 300 1500 » 200 CJII-128-4 200 — 5600 BaronunK Ha TPeXOCHOH TeJeik-

Ke HJH Ha CaHAX



NPKEOPDLI, MPUMEHAEMBIE NPH FCNGA B A
rMAPOTEQNIOTMYECKUX MCCNEAOBAHUAX Xl

§ 1. MNpubopbl ANA WSMEPEHHWA YPOBHA BOAbI
B CKBa)XWHaX, wypthax ¥ Konopuax

Jlis mBMepeHHA ypOBHA BOB B BHPAGOTKAX NMPHMEHKTCH TECMAHEIC,
CTajbHBIE PYJIETKN 1 PYJIETKH ¢ METPUPOBAHHEIM LPOBOJOM WM CTAILHLM
KAHATHKOM, COCMHEHHBC ¢ PABIMIHLIMU THIAMU HAKOHEYHMKOB — XJOLYII-
KaMil, CBHCTRAMH I T. II.

Ha pme. X1[-1 mpepcraBiena pyaemra KOHCMpPYryUU E. B. Cunonosa.
Craapaof mpoBof 4 B XJTOPBHHHIOBOM H30JIANHM maunoit 50 mwan 100 » pas-
meueH Gupramm 8 ¢ mudpamm, 00603HAYAMIMA THAY €ro B METpax. IMony-
MeTpH OTMEYeHH YKOPOUeHHBIMU Gupramu 9. IIpu omyckanuu HaKOHEYHHKA
B CKBa/KMHY OCTAHOBKA BpameHma OapafaHa IPOM3BOJMTCA HAKMMOM Ha
TOPMO3HYI TIACTHHKY. :

Iud poseosoeuveckas pyaemra KOHCM PYRYUL B. IT. Ocmpoymosa COCTOUT
M3 Tpex OCHOBHEIX uacTeii: Kopmyca, 0OapaGama 1 CTAIBHOIO KaHaTHKA
(pme. XII-2).

Kopoye pyaerkn nmpejcraBiaer coGoit pamry I ¢ kpoHmTeiinoM 2 B pyd-
koii 3. Ha xpoHmTeilHe HMeercs CTaHAAPTHAA METPOBAA pyJeTHa 4, maopa-
BIAKMUIL POMEK & ¥ yKasareab orcdera 6. Hmxmss wactsn KpOHIITEIIHA HMeeT
jBe oTorHyTHe Bhus jgamku 7. Jlemta pyseTrm pasfeneHa Ha CAHTAMETDHI.
Komer jeHTH cHa0:xeH merueii 8.

Buyrpn pamkn momenien GapabaH 9 ¢ pyuroii 70 u cralbHLIM ONHHKOBAH-
HEM kaHaturom ZZ. OjuH KoHel, KaHATHKA OIPHCOCHHEH K Gapabany, BTOpoii
cnal:keH KapaOuamkoMm 12.

HKamaruk pasjenen Oumpkamu I3 ¢ o0o3HAUYeHNeM HAa HHUX JUIMHEL €ro
B Merpax. Jlns peryampopannus CKOPOCTH PAa3MATHIBAHNA RAHATHKA pyIeTKa
mmeer topmoa 14, Jlamma xamarmka 100 »; gmamerp — 0,8 mae.

X romymKa-riyXxaph H3roTOBIfeTcs 00HTHO HA MecTe paboTs 13 0GpesKa
Tpy6e. Chepxy B mocaefHmil 3a0HBaeTCsL fepeBsiHHad mpoiapaguHEPOBAHHAS
mpobka ¢ ymroMm B nedrpe. llpmropra mis usMepeHHil B Imypdax H KOJOM-
nax upu rayoume yposas go 15—20 u ¥, a B cKBajUHAX — TPH 3HAYHTEIHHO
Gonpimeit ero rayoume. XJA0OOyIMKa-rayxapb TodeHas IMeeT CHU3Y nojiychepu-
yecky®o BmTOuRy. Bec xmomymkm 0,5 ke.

XIOIyIIKa co CBHCTKOM jlaeT [OCTATOYHO YeTKHIl CHIHAI — CBHCT B ION-
pOKHX BHpaboTKax mpu riayOuHe ypoBHA /IO 40—50 x (pue. XII-3). las moxy-
GeHMS CHIHAJA BIOJHE NOCTATOYHO IPH OHCTPOM ONYCKAHHM MOTPYIKeHIA
XJOOymKH B BoLy Ha 2—3 mx. Bec XJOmyIIKA CO CBUCTROM 0,4 se.

CBHCTOR ¢ TapelodKAMU JaeT UeTKHH CHIHAJT HPH NOTpyKeHuu B BOLY
He3ABMCHMO OT TOPH3OHTAIBHBIX pPa3MepoB pepaborru  (pue. XII-4).

* [Tpu Gompmeii TAyOWme SBYK (XJIONOK) paccenBaercs.
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Puc. XII-1. Pynerka romcrpykuun E. B. CumonoBa.

1 — BunKa; 2 — OapabaH; 8 — pyuka GapaGana; 4 — NPOBON; & — KapabGuHIHK;

6 — TOPMO3HAA MAACTHHKA; 7 — DOJIMKM, 8§ — GUpKa MeTpoBaA (a — 3aroToOBKa; 6 —

JaKpelyieHHas Ha TPOBOIE); 9 — YKOpoueHHaA OMDHKa (¢ — B3ArOTOBKA; 2 — BaKpe-
INIeHHasd Ha IIPOBOJe).
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B. II. Ocrpoymosa.
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IpamMenseTcs I8 N3MEPEHUHE YPOBHL BOJIBL B BHIPAGOTKax Ha rayoure go 100 x
1 Gomee. [yGuAa MOrpy;KeHHsA HaKOHEYHHRA B BOJY OIPEAC/IETCA HO Tape-
JTogKe, 3aTMTOH BOMOM, ¢ TowHocTIO O 1 cM.

Ilpr KONTPONBHEX H3MEPEHHsX B BOLY MOTPY:RAETCS TOADLKRO T HHP -
YecKas YacTh HAKOHEUHHKA, KOTOpas Hpe/BAPUTENIHHO HORPHIBACICH MEJIOM.
I'ny6uua morpyskenmns DHIXHIpPA OIL- -
pepensercs TO TPaHNIE CMOYEHHOI
yacTH ero ¢ TogHOCTRIO gm0 1,0—
2,0 mm.

CeeroBoii HAKOHEYHHK KOHCTDYK-
onur E. B. CumonoBa cocTomT M3
M MHAPHYECKOr0 Kopuyca I ¢ KphHl-
kot 2 m uepdopHpOBAHHBIM JOHBIII-
koM & (pme. XII-5). Bmyrpm =xop-
myca HAXONATCA /B CYXHX BIEMEHTA
4 0T KapMaHHOIO 3ICKTPHYECKOTO
domaps, UENLIYIONAHUBIE MAYME I M
pumexTpudeckas Jaampmouka 6. Ilpu
HOTPY:KeHAH HAKOHeYHHKA B  BOAY
MAYAK BCILILIBAET M BRIOYAET JIaM-
IOYKY.

Saermpoyposuenep KOHCIMPYRYUL
B. II. Ocmpoysoes NpefHASHATSH LA
gaMepa JQMHAMAYECKOTO YPOBHA BO/BL
Opi OTKauKke B 3a30pe Me:Ray obcaf-
HEIMH ¥ BAaCOCHEIMH Tpy0GaMu me MeHee

e

Pue. XII-3. Xuouymka €0 CBHUCTKOM. Puc, X1I-4. CBHCTOK € TapeaoIKaMil.
1 — OyKKa; 2 — rOJoOBKa; 3 — MABJHIYOK; 4 — 1—npyiKKa; 2 — TOJ0BKA; 3 — fABHIUOK; 4 — KOp-
- HKOpPITYC. uye; 6§ — DWIHHID.

12 mp WIN B CUEMHAILHO YCTAHOBIEHHOH JIIs 9TOM LEXH OBEe30MeTPUIECKOi
TpyOxe mmamerpoM He MeHee 15 atht. MaxcuMalbHaa IIyOuHa, HaMepseMasd
npu6opom, 100 .

JleiicTBme mpnGopa OCHOBAHO HA 3aMEIKAHIN HIEKTPUUECROIN IEmN MEeKLY
OLmyCKACMHIM B CKBA:KHHY HA H30IHPOBAHHOM NPOBOE HAKOHETHHKOM 1 BOJIOM,
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OIpeleAACMOM 10 OTKIOHEHII0 CTpPeIKH rajxbBanmomerpa ¥ (pume. X1I-6).
layGmaa, Ha KOTOpOI MPOMZONIIO 3aMHKAHAE LENOH, OOPEedsIeTcA IO IIHHe
H30JIMPOBAHHOIO TIPOBOAA, COYMEHHOTO B CKBAKHEHY.

Ias yeraHOBKHM JIEKTPOYPOBHEMEpPA HeoOXO0JMMO OKOJO CKBAKHHEL cle-
JIATH TOACTABKY. Y CTAHOBHEB Npu0op, IPUCOCHMHAIOT K Hemy peiry. Ilpyroi
KOHEI[ pellku 3aKpemiaserTcda Ha ofcanmoit TpyGe OpH IOMONIM TOJOBKE M 3a-
seamporo BuHTta. llocimemmmit mossken 6GBITL DOCTAaTOYHO CIWILHO 3aBHHYEH
s ofecleveHusl HANEKHOTO KOHTAKTA HIeKTPHYecKOi menu mpubopa ¢ o0-
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Pre. XII-5. Cperopoit Pme. XII-6. IlpmunmmnmaabHas cXeMa bJIeRTpOypoBHeMepa,

maromennuk E. B. CoMO-  ; _ povomeumm; 2 — smewmpon; s — mposox; 4 — Gatapeiixa;
HOBAa. 5 — rajbBaHOMETp; 6 — Oapaban; 7 — OMpKa; & — pefiga; 9 — Ha-
cocHEIe TpyOH; 10 — ofcamHbie TPYOBI; 1] — IIKAIA.

cagHoit TpyGoi. Hacocmsie TpyOm mas ypemmTeHHs Me;xTpyGHOro 3azopa
MOMKHE GHITH NpPEeNBApDHTENBHO CABHHYTHL B CTOPOHY HABEPXY XOMYTOM,
HA Tayoune — QoHAPAMH.

3aTeM HaKOHEYHHK OCTODOKHO ONYCKAOT B 3a30p MY TPyOaMm wim
B OBE30METPHYLCKYIO TPYOKY /10 MOMEHTA OTKIOHEHH: CTPENKN TalbBaHOMe-
tpa. Hak Toapko Oyjer sameueHO OTKJIOHGHHE CTPEIKH TalbBaHOMETDA,
cIefyeT HeMHOr0 HPHIOIHATh HAKOHEYHHK M CHOBA MEJIEHHO ONYCTHTH ero,
CTpeMsACH IIPH 3TOM YAOBHTEL IePBOHAYANBHBEI MOMEHT OTKIOHEHHS CTDEIKH,
Har Toapko Gyser AOCTHTHYTO Takoe IOJOjeHue, HAGMOJAaTexb PYyKoil mMpH-
JKAMAaeT MPOBOJ K peiike m mexaer orcuer. llemroe uncio merpos onpemensercs
no Gupke, CAHTHMETPHl — II0 IIKaje HPOTHB Cepejnusl OMpKH.

* B ravecTBe ralbBamOMETPa MOKET ORITH HCIOJIB30BAH MUKpoaMIepMerTp Tuma BUB
g npegenom usMeperns 500 wuxa manm Munamamnepmerp THma M-61 ¢ mpejenom mamepenns
Ma.
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Jlia saMepa AEHAMUYECKOTO YPOBHA BOJAB B BOJOIIOHM3HTEIBLHBIX CKBa-
muHax, obopynosanusix nacocamu tuna ATH u gpyrumm, mpmGop nogkio-
gaercda K CTaNHIe HACOCA OTAEIBHEIM IPHBOAOM. OIUMH KOHeN 9TOTO NPOBOMAA
OpucoeNHACTCH KR RIeMMe npﬂﬁopa, a BTOpOfI — HOpUKpennsnerca R cTaHNHEe
Hacoca. 'omoBra peifikn mpubopa jmoaykna OBTH PACHOM0KEHA HAJ OTBeDCTHEM
B CTAHHHE, Yepe3 KOTOpOe HAKOHEYHHK ONYCKACTCA B 3a30D MEIKAY Tpydamm

HIH HaJ BepXHEM 00pesoM Ibne30MeTpude-
CKOIl TpyOKm.
V poenemep Y 9-60 mo mpmHnunmy peii-
5 CTBUS AHAJOIHIeH BIEKTpPOYPOBHEMEDY.
MaxcnmanpHaa rry0mma, maMepsicMas OpH-—
=—— gopom, 50 M, gHAMETD HAKOHCUHHKA (JaT-
unka) — 12 mm.

HNauna npnoopa, xa . . . . . 215
HIMpERa; Mk o sy 80
BECOTA foei o0 s s ety J S
] 28 R SR e Rl e
H
SaesmpoyposHemep IB-1 1Mo mpuHTUIY
gl ; JeilcTBUsL AHAJOTHYEH [BYM IIPEJIBILY UM

npufopaM 1 OTIAYAETCA OT HHX TOJBKO

curHadbHEM yerpoiictBoM. Ilociaegmee co-

CTOUT W3 pelle W JIeKTPUYECKOH JIaMIOUKH.

=4I f IIpm womrakTe HIEKTPONA HAKOHEUHURS
=1 ¢ BOJOI pese BRIIOYAET JTAMIOOTKY.

Bapatan upmGopa Bmemaer 200 am uzo-—
AUPOBAHHOTO mpoBoga. DB momern 9B-1
K TPOBOLY dYepes KajRIblL MeTp IpHKpen—
adenwr ouprn. B mojenn 9B-Im pgrmea mpo-
BOJA IpH ONYCKAHME HAKOHCYHAKA B CKBa—
JMHAY ONpeNeNsAeTcs 110 CYeTd4uky 000pOTOB
MepHOTO ponmka. [{mamerp mHaromegHHKa — 22 sa; Bec mpmGopa — 4,6 ke

DIeKTpOypOBHEMED ¢ DIEKTPHILCKON JIaMIOYKOH WIM 3BOHKOM HpegHa-
3HAYEH JIJIA 3aMepa YPOBHA BOAH B BHPAGOTKAX BHE 3aBHCHMOCTH OT MaTepHaia:
KpemJeHAsl BHPAOOTHH.

Hakomeunnuk mpufopa cOycKaeTca B BHPAGOTKY Ha JBYX;KHMJIbBHOM OpO-
BOJie, COeIHHEeHHOM B Ha/[3eMHOIl TacTn pubopa ¢ faTapeikoii, IeRTPUISCKEM:
3BOHKOM WIN JaMuoukoii. Ilpm morpysReHHH HAKOHEYHMKA B BOAY HOMIABOK
3aMBIKAST IeNb, UTO OIpPefeasAeTcA [0 3BOHKY WIHN 3a:KNTAHAKD JTaMIOYKH.

Manomempuueckuii npuGop (pue. XI1I-7) cocTont m3 NPYKUHHOrO MaHO-
merpa 1, Bentuis 2, OaMIoHa JUIA CAHATOrO Boaxyxa 3 ¢ Manomerpom 4, pyd-
HOTO Hacoca 5 H MeTaJanyeckKoil WIH Pe3MHOBOIl TOJCTOCTEHHOH TPyOKH 6,
oGcagHOl TPy 7 1 cTeRIAHHON TpyOKM 8.

I'ny6una yposus Bomsl B ckBazkuue H or Bepxa obcajnoii TpyOsl onpeje-

aserca mo gopmyie
H=1l—h, (XII-1)

rae ! — JIuHA TPYOKM, ONYIMEHHOM B CKBajKHHY, CIHTAA OT BepXa ofbcaHOR
Tpy G, M;
h — mokasaHme MaHOMeTpa B MeTpax BOJAHOTO croja, paBHOe BEICOTE
cToba BOJBI, CUATAA OT HUKHEr0 KOHIA TPyOKM.

AL
SN

]
T

SRS

Puc. XI1I-7. ManomeTpudecknii
npuGop.

Ilepes OTCYETOM IO MAHOMETPY HE0GXO0/{HMO BHTECHHTH BOAY H3 TPYOKH (i3
HATHeTAHMEM BO3IyXa B Hee H3 OA/UIOHA €O C/KATHIM BO3MAYXOM WM [YIHHM
gacocom. OTcHeT NPOM3BOTUTCA 10 MAKCHMAIBHOMY OTKIOHEGHUIO CTPETKIE
MAHOMETPA, COOTBETCTBYIOMEMY IOJHOMY BHTeCHEHHIO BOJH H3 TPYOKH.
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Hiis oGecnievenns guuTenpnoro cpoka paGorn MaHOMeTpa Ge3 CHHYKCHMSA
TOTHOCTH HM3MepPeHHs Ciejyer BHOUDATh HPHGOp ¢ TAKIM pacueToM, YTOGH
H3MepAeMoe IaBIeHNe He mpeBHIIIano 2/3 HIKAIH.

Ipn BabaofeHnAX 3a MaJBIMU H3MEHEHHAME YDPOBHS BOTH B CKBAKIHE
BMECTO HPYKHHHOTO MaHOMeTpa MOseT OHTH ycranosieHa U-ofpasmas crex-
AAAHAA TPYOKa, 3alOJHEHHAsn BOJOH WIH PIYTHIO.

Bemmaunna h onpenensercs mo gopmyre

h=hy, (X1I-2)

rge h; — pasHOCTH BHICOT YpoBHeil B TpyOKe;

Y — YACIABHBI Bec ;RHIKOCTH B TpyOKe.

Onpepenenne pasroctu BECOT ypoBHEii B TpyGKe MPOM3BOANTCSH TIO ITKAJE,
VCTanOBIeHHOH 3a TPyOKoii,

ITpn oprammsanmmm orkauku HeOGXOJUMO TPEAYCMOTPETE BO3MOMKHOCTD
fecmpenATCTBEHHOTO M3MePeHHS YPOBHS BOALL B CKBAMKIHE BIIERTPOY POB-
HEMEPOM HJIM MaHOMETPHYCCKHM IpHOOPOM.

B HekoTopmix ciay"anx B CKBasKUHY ONycKaeTcH IHE30MeTPHYCCKA S
TPpyOKa: a) KOrjia MHEMMAIbHO HeOOGXOXMMbLil 3a30p Me:xAy oOCAgHEIMM 1
HACOCHBIMI TPYCKAMM He cOXPaHseTcs (M3-3a KPUBU3HK CKBAKIHH M APYIHX
NPUYHH) HA HY;KEYI ray6mmy; 6) Korja OmycKaHHe HAKOHEUHMKA ATERTPO-
YpoBHEMepa MO;KeT OHTL 3aTpPyAHEro (uiaHDaME BOJONONBEMHHIX TPYO miu
KabemeM, OMYIEHHBIM B CKBAKUHY Uisl COeTHHEHMS HOTPY:KHOFO MOTOp-
HAcoCa ¢ HCTOYHHKOM JHePTHH.

Ilpu orkaurke macocamu Tuma ATH BEPXHUH KOHeI Hbe30MeTPHIeCcKOi
TPYOKU BHIBOINTCA HABEPX Tepes OTBEPCTHE B CTAHMHO HACOCA.

Ecan orkauka upomssommres apanToM ¢ MCIHOIH30BAHLEM o0caTHBX
TPy0 B KaTeCTBe BOLOMOXBEMHBIX, THE30METPHICCKAA TPYOKA YCTAHABIHBACTCS
pagom ¢ posmymmoi. Ilpu srom komem Tpy6km omyckaercs mmse gopeynrm
He meHee ueM Ha 3—05 a. HaBepxy mecTo BEIXOja mBesoMeTpuueckoii TPYOKH
M3 BOJOMO['LEMHON TPYOH YILIOTHHOTCH CATBLHHKOM,

Jlenmounwiii yposnemep konempykyuw F. B. Cusmonosa cocTonr mz mame-
PHUTETLHOTO yeTpolicTBa m oroaoska (puc. XII-8). B rauecrse xopmyca mpu-
0opa ucnomxnayercs Tpy6a HaGAIONATEABHON CKBAKIIE T OTOJ0BOK.

Wamepurensnoe yerpoiicrso COCTOHT, U3 CJAeJyOmMuUX dacreii: crolu 1,
poanKa 2, cBoGOIHO BPAmMAIOMErocs Ha OCH, ¥ MEpHOH JeHTH 3 ¢ CAHTHMETPO-
BRIMM fieieHnAMa. K 0fHOMY KOHIY JenTH NpHEpemien nporusosec 4, K Apy-
romy — muyas 5. Ha mmymo mamorana Tonkas mpososioka 6, K KOHILY KOTO-
POil NpHKpenIen MOmTaBoK 7 (6yTHIKA ¢ meckoM).

Kopuyc oronoska 8 mupepcrasaser cofoit OTpe30K Oypomoit TpyOH,
B KOTOPOIl TOOBKAaMH BHYTPb 3aBepHYTH Tpu Goarta 9. [onoBKM GoaTos saTo-
UCHBl HA KOHYC 1 3aKanensl. G BHyTPeHHENl CTOPOHEL K KOPIIYCY OTOT0OBKA IIPH-
Bapena BTyaka 10, B Rotopoil Bpamaercs och 17 mmockoii KpHmEn /2 oro-
moBka. Kprimka sanmpaerca Goarom 13. 14 — oGeagman TpyGa mabromaTens-
HOH CHBayKHHEL.

Iny6una ypoBHA ompegeasercs Mo pasHOCTH HAYATBHOTO It mocyexy-
I0INETO OTCYETOB II0 JIeHTe IPOTUB CTPEIKH, ¢ JoGaBIeHHeM IOTPABKH Ha pac-
CTOAHME OT HYJEBOTO [eJeHHS JIEHTH [0 YPOBHA BOJEL B CKBAKITHE.

Junnuzpag konempyryuu B. IT. Ocmpoymosa nperaasnauen s aproMa-
THYECKOi 3alHCH KOJeGAHHI YPOBHA BOXH B CKBAKMHAX JHAMETPOM OT 75 70
150 mm (pme. XII-9). '

Perncrpupyiomuii MexanusM upnfopa MpUBOJMTCA B BUKEHUE MOMIAB-
KOM I, ypaBHOBeIIeHHHIM NpPOTHBOBecoM 2. HKamatuk &, cBAsmBamomuii
HOUNABOK ¢ IPOTHBOBECOM, orubaeT Goabmoit MKAB 4, HANDABIATOMHI POINK 5
1 pouk nporuBoseca. CBoGoamas dacTh KamaTuka HaMaTHIBaeTCA Ha Oapaam
mebenrn 6.
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Mpn kogeGagmm ypoBHA BOALI B CHBa/KHHEG RAHATHE, mepeMenaeMEbli
HOILIABKOM, TIPHBOJIUT BO BpamaTeabHoe [BMKeHne OOJBIION IMKMB M BMeCTe
¢ HuM MacimTabmeit neme 7. MacimraGHBIA IIKUB OIPH CBOEM BPAaMEHNN, HaMa-
THBadg ¥ Pa3MATEIBAA TOHKHH TPOCHK 8, CBAZMBAIOMUIA ero ¢ Kaperxoil 9,
mepeMeniaer TOCTeMHION 10 HANPABIAOMEIl CToiike 10. JIpmsrenne KapeTku
3ammcHBaeTcs mepoM 11 Ha Jente, sakpeneHd€odl ma Gapabaue I2. bapaGan
Bpam@aercd 3aKJIIYeHHHIM B HEro YacOBHIM MEXaHH3MOM. B pesyunsrare mepe-
MemeHHA KAapDeTKM M BpameHus Oapabama romedaHHA ypOBHA BOAB B CKBA-
sKEHe OyjiyT 3amMCaHBl Ha JEHTe HelpepHBHON JHHHEH B macmTade 1 : 10.
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Puc. X11-8. Jlenrountii ypoSaemep xomcrpyknun E. B. Cumonona.

Il1a mepesona Mexann3Ma mpudopa Ha Macmrads sammen 1 : 20 m 1 : 40
TPOCHK 3aMEHAETCHA APYTHMM, Y/ABOGHHON JUIMHBL; OJINH KOHEI| ero Kpemurcs
K MacmTabHOMY MKHMBY, Jpyroil Komen oraaeT poJHK KapeTku u IpHCOC-
auEAercs K kpoury 13. Ilpm atom jus macmraba samuen 1 : 40 macmTabBBIl
HNIKMB 3aMEHACTCS APYTHM, MEHLIIEro IHaMeTpa.

MagcnMaJibHAA AMIUIATY/a H3MEHEeHHs YPOBHSA BOJEl B CKBajkKUHE, 3a-
nracHBaeMasn Hpadopom 0es ImepecTaHOBKU RapeTKu:

mpm macmrabe sammest 1:40 . . . oL ... ... 5 M
» » » Js Dp R R L R o e
» » » A e e RS S S B R LR

CROpPOCTH [BUKEHNS ICHTH 2 MM B 1ac. Bpems moamoro oGopora Gapabana
7 cyrok. Jluamerp momraska 65 mam. Jlampa kaHaTHRA 100 2.

Hozpymcroii nwvesozpag IITH-2 wonempyryu Y@HHA N upenunasuaded
mais BHaOa0aeEAN 32 ypOBHeM HOJ3eMHBIX BOJ (pue. XI11-10). Hxa oroii uexn
mpesorpad OMycKalT B CKBAaKHUHY Ha cTagBHOM MpoBoJoKe muamerpom 1,8—
2,2 yn ma raybuay or 5 o 20 x HuKe CTATHYECROIO YPOBHS BOJHL B Heit.

OcHORBHKIMI UACTAME Tbe3orpada sSBIAIOTCH KOPIyc mpubopa, MOIIABOK
1 3aUUCHIBAIOINEe YCTPOUCTRO.
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Hopnyc npuGopa cocrour us Koamaka I ¢ Z0BWIBHOI T0I0BKOl 9, oTuuin-
dbosarBEOro BHYTpM muwruHApa 4, NOMOIHHTENBHOI KaMepil 6 W HaKOHEYHWKA
7 ¢ ¢puaprpom 8. Kommax, OUIMHAD H KaMepa repMeTHIHO COCJUHEHH Me;k/y
coGoii. ITonmaBok 5 MeramamIecKkmil IycTOTONRIl COSMEEH ¢ TpyOYaTEIM IOTO-
kKoM 10.

3amuCcHBAlOMmEe YCTPOMCTBO COCTONT M3 KaperkH co mrudrom 2, opu-
KPeIIenHOH K INTOKY HOIZIaBKa, W 1Byx GapaGamos. BapaGamsi cBasamm
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Puc. XII-9, Jlmmunrpad xomerpykmunm B, II. Oc- Pme. XII-10. orpy:xuoit npeso-
TPOyMOBa. rpag.

MesKIy c000il eHTOol 13 MexoBoit Gymarn. Bexymuii 6apaGan Bpamaerca Haxo-
JAMEHCA B HeM NPY/RIHOM W NepemMaTsiBaer Ha cefs GyMasKHYIO JEHTY ¢ Bejo-
moro Gapabauna. locaemnmil coeJiMHeH ¢ YACOBHIM MeXaHHZMOM, PeryJaIupyomumM
CKOPOCTH BpameHus Begomoro GapabGama, a CJeI0BATENbHO, K CKOPOCTH JBH-
SKeHHA JIeHTH.

Iradr KapeTkd sanuchBaeT Ha JIEHTE IePeMENIeHNe MOIIABKA, BE3BAH-
HOTO H3MeHeHHeM YPOBHA BOJAH B cKkBasmHe. Bropoil mrtudr npegmasmauen
ACLAL 3ATHCH HA JICHTE HYJIeBOI JIMHIM, 0T KOTOPOii OPEes 10T BeAHUNHY 0pLH-
HAT NepeMeleHnsa MOIMLIaBKa.

17 3araa 1255. 257



[ pusnnn jeiicTBus Tbeaorpada sakmoudaercs B caexpyomen. [lpn cnycke
npu6opa B CKBA;KEEY HAa HYMKHYI0 TIyOGmHY Boja 4epes QIIBT & 3amOJHUT
gacTh KopHyca mbeaorpada.

Yposens B HeM HOJHHMETCA 10 YPABHOBEIIHBAHUA HAPYHKHOTO croada
BOJIHL IABICHNCM C/KATOTO BO3jlyXa BHYTpH mpubopa. Ilpu mosbimenuu ypoBHA
BONH B CKBAKAHE YPOBEHH BOJIEL B MPHOOPE TOKE HOJHIMETCs, HO B MeHBIIei
CTEIeHM, TAK KaK IOJYIIKA CKATOTO BO3/yXa, HAXOAAMAsCH HaJ IOIIABKOM,
OyZeT CIHY;KETH MacHITA0HBIM MOXaHH3MOM.

MacmTad 3ammcy MOKET OHTH YMeHbIIEH YCTAHOBKOM AOTMOJHUTENbHOR
KaMephl MeALY IMITHHAPOM M HaKOHeUHIKOM.

Texanueckas XapaKTepPHCTHEA
Ilpesiensl permcTpamiy M3MeHEHHs yPOBH, M

663 MOMOJHATONLHOH KAMEPH . - - « « =« » » - - 0—10

¢ MONOJAHATEIGHOH KaMepoir . . . « » . - . . . . 028
Pabousli x0T TOMMABEN, M Da e e e 200
MacmTaf 3ammcu 0 OCH BPEMEHM, MM/4 . . . . . . 355
[lopor YyBCTBUTEABHOCTH, €M 600. cm. . . . . . - . 0,3
MaKeuMalnHASA IPOI0MFRATENLHOCTL PaBoThl

88 ONME COYCK, CYTKH = . . = o s opm o s e o 1F
HapyHHELT JHAMETD, MM . « o « « « « o o o+ o = - 96
Hmana, aa:

fe3 NOMOJHATOJLHOM KAMEPEL . . . « « « = - .« . 850

¢ JOTOJHATEILHOM KaMepod . . . - . . « « « .+ . 1650
Bec, =e:

Gea TOHOJHUTEJLHOI KaMeph
¢ JOUNOJHUTENBLHON KamMepol . . . . . . . . « « 12,5

Casonuwywue MaHoMempPsl TPAMEHATCHA [UIA HAaOMIOIeHNid 3a ypoBHeM
HOA3eMHEKX B0/l B QOHTAHMPYIOMAX ckBazkuEAX. [{i1s 5T0il 1ean HCTOIE3YIOTCA
MaHOMeTDH JIBYX THIOB: a) ¢ BHHTOBOI TpyOuaroii npyxuHOi H 6) ¢ CHIL-
doHOM.

MamOMeTpH caMOUMIIYIGHe ¢ BEHTOBOI TPyOuaToil HPY/KHHON BEHIyCKa-
JOTCST OTEIECTBOHNEIMU 3aBOIAME ¢ PA3JNYHbBIMI MeXaHmaMaMmu. B mamomerpax
MT-410 m MI-430 pmarpaMma TPHBOJUTCH BO BpAIIeHHEe OT 4acOBOr0 MeXa-
wuama, a B Magomerpax MT-610 m MT-630 or cnuxponnoro daeKkTpogBHraTeNx s
CJ1-60. [Mnranme sIeKTPOABUIATeIsI OT CETH NEPEMEHHOTO TORA HANPAROHHCM
127 6, morpednseMmas MomHOCTh 13 6a.

Magomerpst MI'-410 maroToBIsoTCsA HA CIAEIYIOMMUE [PE/Ieinl H3MEPEeHHA:
0—6; 0—10; 0—25; 0—40; 0—60; 0—100; 0—160 wI'/cn®.

MamoMeTpsl CAMOTMILYIiHe CHTLQOHHEE BHILYCKAIOTCH OTeTeCTBCHULIMU
3aBOJaMMU HA CJAEIYIMMe Ipefesl H3MepeHns; 0—0,3; 0—0,5; 0—0,8; 0—1,0;
0—1,6 6l'/em?.

B kavecTBe yIpPYrOTo BIEMEHTA B OTHX MAHOMETPAX NPHUMEHSETCs CIILHOH-
Has (rodpupoBaHEAs NWIMHIPHIECKAan) ROPOOKa. WNsmepsiemoe panaeHue
uepes COGIMHMTENBHEE WTyHep B KaUWLIAPHYIO TPYOKY MONBOAATCA K KO-
poGke, B KOTOpPOHl pPACIONOKeH CHIL(OH. ToBrinieEse JaBIeHNA NPHBOLUT
K CATHO cHib(oHA. DEZBAHHOE NOBEIICHWEM JIABIEHHA A3MEHEHUE BEICOTEI
cunb(oHA MepegaeTcsa Yepes CHCTeMY PHYATOB 3aMICHIBAIOMEMY MEXAHH3MY.
Bamich U3MeHeHNs [aBIeHHA NPONBBOAUTCH Ha KPYIAOM /idarpaMMHOM
fmanke, pasrpadiaeHHOM Tak ske, Kak n s Manomerpos MI-410. Honycrae-
Mas morpemmocTh cEnbdonneix Magomerpos MC-410 (¢ wacormM MeXaHH3MOM)
w MC-610 (¢ cumxpommum jpuratermem) =1,5%.
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§ 2. Mpubopul W npucnocoGnenun
ANA onpefeneHuna pacxopa BOALI

Obvemnnii cnoco6 samepa pacroda 600w UpPUMEHACTCA IPH PACXOJAx,
o0bruno ne npessimalomux 5—10 a/cer. Ilpm atoM pacxon Bogst 10 5—6 4/cex
M3MEPAeTCH IEPEHOCHBIMH MePHBIMH COCYJAaMU, [Jf H3MEePeHUs GOJBIIHX
PACXOI0B IPHMEHATCH HOHONBIKHO YCTAHOBAEHHKE OAKK ¢ JIOHHBKIM KIAIla-
HOM [JIA CIHBA BOJIHL.

IIpu uamepeRnn pacxoja MepHELi cOCYH HOACTABIACTCA TOJ CTPYIO BOTH
H 3all0JHACTCH 10 BepXa WIM [0 MEeTKM HA BHYTDPEHHEH IOBEPXHOCTH CTEHKH
cocyna. B Gax Boja mampapisercs mepeKmy[HEIM JIOTKOM WIH JPYTHEM IPHCLO-
cobmennmeM. BpeMs maunoJmeHHA cocyga OUpeNeNAeTCA IO CeKyHIOMepY.

Pacxom ompenensierca mo ¢opmyite

w
-2, (XII-3)

e W — obmem cocyma;
! — BpeMsA ero HANOJHCHHA.

O6bem mepmoro cocyma wiam Gaka yCTAHABIMBACTCA B 3aBHCHMOCTH OT
BeIMYAHEL pacxojia u Tpedyemoii Tounoctm maMepenus. OGHIHO pexkoMeH-
lyeTcA MPHMEeHATh COCYAH U Oaku obnemom He MeHee 20Q 4/cek, a musa Gomee
TOYHBX u3Mepenuit — jio 40Q 4/cex [llomos, 1955; Bmkos, 1949; Comomen-
mes, 1950].

Wamepenust pacxoma Bojsl mpom3BoAsTCH He MeHee Tpex pas. Pasmmma
BO BpeMeHH HAIOJHEHHA COCYNA He JOJ;KHA IPeBsmars 2%.

A pacuera pacxoja IPHHEMAETCS CpPEHEee BPEMs L0 TpPeM IOKA3aHHsM
CeKyHjoMepa.

Bodocwemuurku. Jlns onpeneneHus pacxojia BOAH B THIPOreOJ0TAIECKOi
NPaKTHEe HPHMEHAIOTCA BOAOCYCTYMKHE (BOJOMEpH) CKOPOCTHOIO THIA:
4) ¢ BePTHKATBHOW KPBLIHYATKOIM ¥ 6) ¢ BUATOBOM BepTYMIKOIL.

Bopocuerynkn ycTaHaBIMBAOTCH ¢ TAKHM PacdeToM, 9To0l Boja oOCTY-
namoumas B upubop, HaXoAWIACh IOf AaBlIeHueM. IIpm 5TOM HpoTexamomas
epes BOOCUCTINR BOJA MPHUBOJMT BO BpamleHHe KPHIILYATKY WM BEPTYMIKY,
YCTAaHOBIEHHYIO0 B ROpIyce HpuOopa ¢ YIIOBOH CKOPOCTHI MPOMOPIIHOHAIHHO
CROPOCTH MOTOKA. IHCI0 060POTOB KPBUIBYATKE HIH BEPTYIIKI CYMMHpPYETCH
CYETHHIM MeXaHu3MoM upubopa. CHeTunk jaeT MOKa3aHHA B eIHHANAX 00beMa.

B radecrBe OCHOBHHIX XapaKTePHCTHK BOJOCTETIHKOB IIPHHATH CIemy-
I0IMe IapaMeTPhL:

1) Kaanbp B MEITEMeTpax — BeJMYMHA MHAMETPA YCIOBHOLO Ipoxomaa
BXOHOTO Harpy0OKa, papHAaA AHAMETDPY BXOZHOLO OTBEDPCTHS:

2) XapakTepHEI pacxoj — KOAHYECTBO BOZH B X%, KOTOpOe IPOXOJHT
uepes BOJOCHETINK B OJWH Yac¢ LPHM YCTAHOBHBIIEMCs IOTOKE H MOTepe HaBie-
HOEA B mpubope, pasmoit 10 x g0d. cm.:

3) BepxXHEHE Ipejiel M3MePEHHA — HAMOOALIINH KPATKOBDEMEHHHI pac-
X0/], JONYCTHMEIH B TeYeHHEe OJHOTO Iaca;

4) HODMATBHHI HKCIIYaTANHOHHEHH Pacxof — CPeJHHI JaCOBOM pPACXOf,
obecneunBaOmMuil IIHTENBHYI0 PafoTy BOZOCUETYMKA, ¢ HOIPENIHOCTBIO He
BEIIE JOIYCTUMOI;

D) HIKHW Opelell M3MepeHHs — HaMMeHBIINH pacxoi, OPH KOTOPOM
BOJIOCTETIHK JlaeT NOKABAHHsA ¢ HOTPEITHOCTHIO, He HPEeBHINAIOMmei BeJludnny,
YCTAHOBIGHHYI HOpPMaMU;

6) mopor "yBcTBHTENBHOCTH — HAMMEHBLIINE pacxoi, MPH KOTOPOM BOJO-
CUeTYNK HAYMHACT NABaTh NOKA3aHUA ¢ J000il HOIPeIIHOCTEHI0, KaK O BeIHKa
OHa HU OBLIA.
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Jlapmble, KOTOPHIME MOKHO PYKOBOJ
KOB ¢ BePTHKAJBHOH KPBUIBIATKOM, I

(1951),

Tab6auya XII-1

B010CUTINKA ¢ BePTHRAIBHOH KPBITLIATKON

Hmwxanit Bepxﬂnﬁ

B(I,{ ﬂggf_ Hopmannabii npeje npegen

-nfna, MM pacxox, »*/4 u3MepeHns, maMepens,
: M3 [ M3 [u
15 0,25 0,10 1,5
20 0,42 0,15 2'5
25 0,58 0,18 3'5
30 0,83 0,25 5,0
-l 1,67 0,50 10,0

B Tabm. X1[-1, a ¢ BEATOBOM BepT
YUKA yCTAaHABIMBAKTCHA HA TOPU30HTAND
uposoja suraE0it 8—100D mepex mpuGopoM u 6—8D sa npubopom,

CTBOBATHCS IPH Bel0Ope BOJOCYETIN-
pnpeyiens;, mo A, H. IlaBroscromy
ymroit — B Tabx. XI1I-2. Bojocuer-
HOM DpPAMOJHHENHOM yJacTike Tpybo-

roe D —

nmamerp Tpybomposoga. Jlomyckaercs ycTaHoBKa BOJOCUETIHROB € BHHTOBOM
BepTYIIKOH B BePTHKATHHOM 1 HAKJIOHHOM HOJOREHMAX IPH yCIOBHM Hofavul
BOALL CHHU3Y BBEpX.

BojlocueTIAKE ¢ BAHTOBOH BePTyIEOit

Tabauya XI1I-2

,I];onyc'mMa;I HATPY3Ka,
: i % 8
Kambép oy Edmron i s JlmameTp
BoOOCIET- Tpounat o7 st TpyGOmpPoBOAa
TaAEERE opu H3MepeHnsI, naMepeHn s, R :
! nocrosuHad | pabore 10 % M3 [y M3 [
B CYTKH
50 12 16 3 22 50—100
80 45 55 6 80 76—150
100 75 90 8 140 100—200
150 160 200 12 320 150—300
200 265 330 18 550 200—350
250 410 525 32 820 250—400
300 600 750 60 1300 300—500

[HampasieHnme TOTOKA JOJIKHO COBNAZATH € YKA3AHHEM CTPEIKH, OTIAATOM
ga xopuyce. llpm paGore mpuGopa HA CIHB BOJEL K CAUBHOMY KOHIY Tpy0o-
NpOEBOJa MPUCOSIMHACTCA KOJIOHO, aroGH mpubop Beerja paboTan, MOTHOCTHIO
3aIMOIHEHHEIM BOJOH.

Jlan WOpManbHOH DaGoTH BOJOCUETIMKA IPOXONAMAS FEPes opubop
BOjia He JIOJKHA COJiep:KaTh B3BENMGHHHX 9aCTHI (mecka, MyTH, BONOKOH H
1. 1.). Heomycrnma mojada BOJibl TONTIKAMIL.

JlomycTHMELe HOTPENIHOCTH BOJOCTIETIMROB IPH coGII0Ienud TpaBuil yeTa-
HOBKH B DKCILIyaTANHH HX YCTAHOBICHHL B +2—3%.

Konyesas duagpaszma ¢ 1be30MeTPHIECKON Tpy6Koil TpUMeHAeTCA A
olpejleleHNsA PAcXojia MPH OTKATKe BOJH H3 CKBAMHIH TeATpo0e;KHEIMA, BIH-
TOBBIME M JPYTHMH HAcOCaMn, 00ecIeTBAONMMI PABHOMEPHYIO IOATY BOAH
(puc. XII-11).

Ilmadparma I, mpefcraBusioman coboit GPOH30BHI AUCK C KPYTIEIM OT-
BepCTHeM B IleHTpe, 3aKPelIAeTc KOJIBIOM 2 pa KOHMe HOPAMOTO YydacTKa
campHOl TpyOu 8. Packa Kpas OTBEPCTHA AOMKHA 6ETHh OOpamena B CTOPOHY
HWCTeYeHUS CTPYH.

260



Tpy6a momuna OuTH YCTAHOBIEHA CTPOro ropudonTainbuo. Ha paccrofanum
600 mx or womma TPYGH K CTeHKe ee NPHBAPHBAETCA YroJBHEK 4 Tak, 9T06H!
HEeHTP BXOJIHOTO OTBEPCTHA er0 OHJI PACHOJIOeH B TOPH30HTAIBHON MIOCKOCTH,
TPOXOAINel Jepes och TPYOH.

B yromepmmk BBUHYeH MTYIEp 5, Ha KOTODPHIA Hajlera pesmHoBafd TpyOKa 6,
HMeIOIasd Ha APYIoM KOHIE CTeKIAHHYI TPYORY 7. PAjoM ¢ yroabHHKOM
K TpyOKe mpmBapuBaeTcA cToiiKa & ¢ jmepsKaTenem Y pesmHOBON TpyOKH W Jmd-
meiikoit /0. llema penmemmit numedrm 1 mm.

10

ey i 1

gﬁ/ g

500

X

b——— 600

1500

Puc. XII-11. CamBmas Ttpy0Ga ¢ KOHIleBOil mauadparMoil = Ibe30METPHIECKOH
TpyOROI.

Pacxon Bopmel ompepmenserca mo dopmyie
Q=12528m d*V H, #2/u, (X1I-4)

rae d — muaMerp oTBepcTHA auadparmsi, M;
H — savepenmas nbesaoMeTpHuecKoil TpyOKoil BeImdmHA Hamopa B TpyOe,
M
m — roaddunuerT pacxoga pmadparMul, COOTBETCTBYIOMKUI OTHOMEHUIO

5 (6epercs us taba. X11-3 *), rme D — BHYTpeHHHI gHaMeTp CIAHBHOI

TPpYORI, M. .

Ilnsa onpepenennsa seaunaunsl Hanopa H & TpyGe (pme. X11-11) pesunopas
TpyOKa BEIHEMAaeTCH W8 Jep:KaTeld, IPHKIAAHBAaeTCA K IMHelKe W MeIIeHHO
omycKaeTca [0 TOABIeHHS BOJH B crekasHmoil TpybOke. Ilomosenme
YPOBHA B CTeK/IAHHOH TpyOKe, OTMe4eHHOe Ha JuUHelike, OIPEJEIUT BelId-
anry H.

Ecan yposens BoiE B cTekafAHHOH TpyOKe omycratea nimke 30 mm may Bep-
XOM CJOWBHOH TPyOH, TO Heo0X0AMMO YCTAHOBIEHHYWO AuadparMy 3aMeHHTH
APYTroil, MeHBINETO AWaAMeTpa.

Bodocausw. [lna nsMepeHnii pacxoja BOAH MCTOYHMKOB H MaJHX BOJOTO-
KOB OPHMEHAITCA He3aTOIIEHHHE BONOCIAMBE ¢ TOHKOH BepPTHKAIBHON

* BHHTOBOU apTesmaHcKuit macoc BAH-7, ¥raerexmamar, 1952.
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Tabauya XII-3
Kospunment pacxoxa mumadparmer

m 0 1 2 3 4 5

6}7‘8]9

Bemmuuubl oTHOMeHuit d : D

0,590 s — =n = — — — 0,478 50,2475 | 0,247

0,600 0,2700{ 0,2890| 0,3060| 0,3220| 0,3360| 0,3490| 0,3610| 0,3720| 0,3820| 0,3920
0,610 0,4020( 0,4103| 0,4186/| 0,4266| 0,4342| 0,4414| 0,4483| 0,4549| 0,4614| 0,4678
0,620 0,4740| 0,4800| 0,4858| 0,4915| 0,4970| 0,5023| 0,5075| 0,5126| 0,5176| 0,5224
0,630 0,5271| 0,5317| 0,5362| 0,5406| 0,5449| 0,5491| 0,5532| 0,5572| 0,5611| 0,5649
0,640 0,5686| 0,5722| 0,5758| 0,5793| 0,5827| 0,5860| 0,5892| 0,5924| 0,5955| 0,5985

0,650 0,6016| 0,6046| 0,6075| 0,6104| 0,6132| 0,6159| 0,6187| 0,6214| 0,6241| 0,6268
0,660 0,6294| 0,6319| 0,6344| 0,6370| 0,6395| 0,6419( 0,6444| 0,6468| 0,6492| 0,6515
0,670 0,6539| 0,6562| 0,6585| 0,6607| 0,6629| 0,6651| 0,6672| 0,6694| 0,6715| 0,6736
0,680 0,6757| 0,6777| 0,6798| 0,6818| 0,6838| 0,6857| 0,6877| 0,6896| 0,6915| 0,6935
0,690 0,6954| 0,6972| 0,6990| 0,7009| 0,7027| 0,7045| 0,7062| 0,7080| 0,7097| 0,7114

0,700 0,7131| 0,7148| 0,7165| 0,7182| 0,7198| 0,7215| 0,7232| 0,7248| 0,7264| 0,7280
0,710 0,7296/ 0,7312| 0,7328| 0,7343| 0,7359| 0,7374| 0,7389| 0,7404| 0,7419| 0,7433
0,720 0,7448| 0,7463| 0,7478| 0,7492| 0,7507| 0,7521| 0,7535| 0,7549| 0,7562| 0,7576
0,730 0,7589( 0,7603| 0,7616| 0,7629( 0,7643| 0,7656| 0,7669| 0,7682] 0,7695| 0,7708
0,740 0,7721| 0,7733| 0,7746| 0,7758| 0,7771| 0,7783| 0,7795| 0,7807| 0,7819( 0,7831

0,750 | 0,7842| 0,7854| 0,7865| 0,7877| 0,7888| 0,7900| 0,7911| 0,7922| 0,7932| 0,7943
0.760 | 0.7953| 0.7964| 0,7975| 0,7985| 0,7996| 0,8006| 0,8017| 0,8027| 0,8037| 0,8047
0,770 | 0.8056| 0/8066| 0,8076| 0,8086| 0,8095 0,8105| 0,8114| 0,8124| 0,8133| 0,8142
0.780 | 0.8152| 0.8161| 0,8170| 0,8179| 0,8187| 0,8196| 0,8204| 0,8213| 0,8221/ 0,8230
0,790 | 0,8238| 0,8246| 0,8254| 0,8263| 0,8271| 0,8279| 0,8286| 0,8294| 0,8302| 0,8309

0,800 | 0,8317| 0,8325| 0,8332| 0,8340| 0,8347| 0,8355| 0,8362| 0,8369| 0,8377| 0,8384

IMpnvmedanne. B Taladde npuBe[eHEl OTHOMEHAS JHAMETPOB C TOYHOCTLH IO
no 0,001. Ilpm prom fecaTsie 1 cothle foxu m Oepyr mMa TepBoil BePTHKAILHOM rpadsl,
a’, THCAYNEe 70JII /M — H3 BepXHell ropH3oHTaILHOH Tpads.

CTEeHKOHI. OTH BOZOCIUBHE IOBBOJAIOT OHPeIeNATh PAacXoj BOAE C BHICOKOII
TOYHOCTBIO IPU COGMIONEHHAU CHEIYIONAX YCIOBMI:

1) cTenka BoOXOCAWBA AO/KHA OKTH YCTaHOBJEHA CTPOr0 BePTHKAJIBLHO
U TepIeHJHKYIAPHO K 00ieMy HaIOpaBIeHHI TedeHHs IOTOKA Heped BOXO-
cimeoM. Och IOTOKa [OJ;KHA HAXONHTHCA B INIOCKOCTH CHMMETPHHM BRIpE3a
BOJIOCTIBA;

2) yposenb BOjbl 33 BOJOCIHBOM IIOf CTPYell IepeJnBalomeicsa BOIbL 10~
7KeH OHTH Beerjja HEKe pefpa BomocIHBa;

3) mop cTpylo fomKeH GHTH Beerpa obeclieden cBOOOAHEL OCTYI BO3/IyXa
(coBepmieHHLIT BOXOCIHEB);

4) xKpasd BeIpesa B CTeHKe BOJIOCJHMBA JOMKHE OHTH He Tomme 1 an,
OpHUeM TOJMydYenHas IPHM 3aTOUKe KpaeB IOJ YIMoM 45° dacka momxma OwTh
ofpameHa B CTOPOHY HajieHHA CTDYH;

5) BomomepHas peiika, caMOmHcel] pacXofa WM HaIlopa JAOJKHBL PacIo-
JaraThCA BEINE BOJOCIABA B INIOCKOCTH €r0 CHMMETPUN HA PACCTOAHUN, JeTH-
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PeXKpaTHOM BedmtinHe Haubonbuiero mamopa. Hymnesoe penenne peiikm pou-
FRHO HAaXONWTHCA TOTHO HA OHOH OTMeTKe ¢ pedpoM (Mim BepITUHOH yria
TPeYTOJIBHOI'0 BEIpe3a) BOJOCIMEBA;

6) mepex BojoCAMBOM We MOMKHBI CKAIZIMBATHCS HAHOCH, 3HATMTEILIO
CHIFRAIONMe TOYHOCTE ONPe/eJeHns pacxofma BOJbL.

Bonocanus Basewna (pnc. XII-12). Bopa B Bogocause mepein-
BaeTcA 9epes CTeHKY ¢ ocTPEIM pebpom Ges GokoBoro ciarusa crpyu. Boxocans
YCTaHaBIMBACTCSA TePIeHANKYIAPHO OCH BOTOIOABOMAINEI0 KaHAJIA IIPIMO-
yroubuoro cedenund. Jlanma xaHamza jgomkHa OuTh paBHA 7—8 Hyye, a pac-
CTOAHNe OT BXOJHOIO CeYeHWd KaHAJNA [0 CTEHKH BOJOCIHNBA JOMKHO OBITH
He MeHee OH yape, e Hugye — Haubonpmuii Hamop. CTenkH KaHATa TOKHEL
OBTb TmApaJENBHEIMIE, BOPTHKAILHHMA W TIOCKUMMA, JHO — TOPH30HTAIb-
HBIM.

Pefpo BojocimBa moikHO GHITB CTPOTO TOPM3OHTATBLHBIM, AMETh JLIHHY
He Menee 0,25 % um Bo3BHIDATHCHA Haj JHOM Kawala Ha Beamumay H e, HO
He Meree 0,2 m. YpoBenb Bojul B HsKHeM Obede IpH Mponycke HAMOOIBIIEro
pacxona josken OMTH Io Kpaitreii Mepe na 10 cx HmKe orMerru peGpa Bogo-
causa. Boagyx moy cTpyio BOIH MOABOAHETCA Yepes OTBEPCTHA B 0GenX CTenKax
KaHalla, nUaMeTP KOTOPHIX HOJKeH OHITH He MeHee D CM.

Haunvenpmuii nanop pexomenmgyerca me menee 0,05 mx, manGompmmii —
o 1,25 x.,

llpn Toumom maMepenmE mamopa ommOKa OIpejeleHHsA PACX0a BOMH
ATHM BOJIOCAWBOM cocraBiager oxoxo 1%.

Pacxop ompenessierca mo dopumyine

Q=mby/ 2gH ", (X1I-5)

roe ) — paexon, x®/cex;
m — KoadduimenT pacxoga m — (O 405 + M) {1 +0 55—H2—] :
e R k)
b — nnuma peGpa BogocamBa, M;
£ — YCKopemHe CILIH TAKeCTH, paBHoe 9,81 ai/cer?;
{ — nanop, x;
p — BHcoTa pe0dpa BOMOCAWBA, M.

Bogocanuns Baszema — Jram ycramaBamBaercs UpPH BEIXOJ(e
Bojn u3 Oacceitua. Boga mepemmsaercsi uepes peGpo BojocaumBa ¢ GOKOBEIM
cirataeM ctpyn. OcHOBHLIE PasMepsl BOJOCJABA, B 3aBHCEMOCTH OT EC/JMYMHE
Hanboabmero manopa, T. €. Hygye, ykasams ma puc. XI11-13.

Bripes B cremke Bogocamea esiaeTcs IPAMOYTOJIBHOI dopme. Pebpo
BOAOCANBA TOMKHO OHITh YCTAHOBIEHO CTPOTO TOPH3OHTAJBHO M BHIIe THA
Gacceiina wa seamauny Hy,., HO He Mence 0,2 u.

Hammennmuit mamop, obecrednBaiommii ocTaTOYHO TOYHOE OMpPEEICHNE
pacxozxa Bojsl, jo/sKen OHTh He Menee 0,05 x, manGoabummnii me Goxee 1,25 x.
Ommubka ompejesnenust pacxoja Bogsl coctaBiser 1—29%.

Pacxox Bojer, mporeratomeii wWepes »TOT BOMOCIIAE, oupeneJaseTca 1o
dopmyie (XII-5).
3mech

= (0,405 TR B—;—b) [1 30,55 2. (H—ffp-)_] o R Eay

rae B — mnpuna Gacceitma, x#. Ocranbusie 0603HATeHNA Te e, 9T0 I B (op-
myne (XI11-5).
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Ilas yckopenms pacueros smavenmsa m u )/ 2gH’’* » dopmynax (X1I-5
u (XII-5a) MoryT 6uITE ompeneiens o crelMaJLHEM Tabaamam *.

Bopgpocnup UmnmoaxeTTH yeraHaBAMBaercs IPH BHIXOIe I10-
ToKa W3 GacceilHa, KOTOPHIH MOMKeH OHTH He MeHee 2—3-KpaTHOI NIMPHHEBL
cTpyn mepenmsaromeiica Bogut (puc. X11-14). Buipes somocamsa memaerca mo
KoHTYpy Tpanenum. Hawxmon Gokoewx cropon pasem 0,25 BEICOTH Tpalernmm
(& = 75°30"). Pebpo Bomocamsa JOIKHO BO3BHINATHCHA HAX AHOM He MeHBINe,
YeM Ha BeJMUMHY HamGoawmero Hamopa, Ho He menee 0,2 m.

90°

e s I’" Sia TET N ":
| | !
[ ;f,v I : :
| \ I | :
. ] 1 I [ ! \
| I P I I I P |
5 s | SRS R } | |
] i | ! !
[ ! b= M ! | i ! ; : :
| L 5>5Hmar ! | | L_—-B Ese 3Hma.r ‘|
L B=7H : bt al ity > § Hpgg 1
Puc. XI1I-14. Bomocoms YumnomerTr. Puc. XII-15. Bopocame Tomcona.

Bopia mepenmsaercs epes sogocams ¢ 60Kk0BEM cyraTHem crpyn. Tounocts.
H3MepeHHs pacxofia BOAK aTHM BomocamsoM +2% mpu mamopax or 0,05
n mo 1,0 . Pacxop Bogm ompepnensercs mo dopmyae

Q=1,86bH""". (XII-6)

Bonocanus TomcoHa ycraHaBImBaercs NpH BHXOJe IOTOKA BOJEE
u3 GacceitHa mmpunoit me memee 5 Hyzee (pme. X1I-15). Bripez Bojocanna
lesiaeTcA Mo KOHTYPY TpeyroibHHKA ¢ yriaom, pasasim 90°. Bopa"nepemnpaercs
depe3 BHIPe3 BOJOCAHBA ¢ GOKOBHIM CKaTHEM CTPYH. Omnﬁxa?oupeneﬂenmt
pacxofa npu mamopax ot 0,05 m mo 1,0 4 ;
cocTaBisier oxoxo 2%. Pacxom Boam oIpe- u_ﬁ
aexngercA no (Qopmyie

Q=14H"", (XII-7)

rae () — pacxox Bojnl, Mm3/cek;
H — Bricora Hamopa, Jat.

)

b0 20—

[}

i i jof

ITlepemocHas Bojjocausuad
pPpaMKa mIpefHasHaueHa 1A HN3MepeHHA Pumc. XII-16. Ilepemocmas Bojo-
pacxopmos no 9 a/cex (pue. XII1-16). Pamra CIMBHAA DaMKa.
H3TOTOBIACTCA W3 JHCTOBOTO j<ejie3a TOJ-
muaoit 1,5—2 mM; M MecTKOCTM K Hell TPUKIENAHE KeTE3HHE ITOMOCKH.
ITpsamoyroabnsii Bripes pasmepom 0,2 X 0,2 m mMeer ocrpsie Kpad. Bpons
BePTHKAIBHEX pefep HAHECEHH JleleHWS B MHUIINMeTpax, Tak 9YTo HYIb
IIKAJE COBIAjiaeT ¢ TOPH30HTAILHEIM PeGpoM BHpe3a. ¥ CTaHABINBAIOT BOIO-
CIMBHYI) PaMKy, BJABIWBAs ee B PYCI0 PYUbA.

IIpaBEIBHOCTE YCTAHOBKHE IPOBEPsETCS OQUHAKOBEIME OTCYeTaMu Mo o0eum

IMIKaJIaM.

# Cum. CupaBouHOe PYKOBOACTBO rmpgporeoxora. 1 mam., I'octontexmapgar, 1959 r.,
crp. 696—700. HacrapjeHue THAPOMETEOPOIOTHYECKNM CTANIMAM H IocTaMm, BRI 6,
q. 2. I'mapomereounsmar, 1945.
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Pacxon seuamenserca mo dopmyre
Q =mbH V 2gH, (XI1-8)

rae Q — pacxoj Bojwsl, M3/cew;
H — nanop Bomsr mag pebpom, a;
m — xospdunment pacxoga A puuEer pedpa b — 0,2 n.

o onmram JleGpo, npm ycxopuu wanmums mepenaja 3a HIGRHIM KpaeM
OTBePCTHA, CYINECTBYeT CIeAylolas 3aBUcAMOCTh Me:wiay H um m:

H 0,02 0,04 0,06 0,08 0,40 0,44 0,18 0,20
m 0,417 0,407 0,401 0,397 0,395 0,393 0,392 0,390

Kpome Bomocimsos, pacXoj HCTOYHEKOB I MaibiX BOTOTOKOB MOMKHO
PacCTATATE IO CPejHeil CKOPOCTH, ONpefeadeMoil ¢ IIOMONILI0 TOILIABKOB
U TUJAPOMETPUYCCKAX BepTymek (BepTymku tuna 7H-3, pesse apyrmx cmerem
n rouerpyrmumii — Baxmpesa, I'TM, «Mamorka» m 7p.). 9Tu  cmocoOw
OmpejleficHusl Pacxofa BOJAK TOAPOOHO PaccMaTPUBAIOTCA B CHEMUaXbHON JI-

‘Teparype [Brikor, 1949; Jlomanesckuii, 1951; YeGorapes, 1953; Comomeniies,
19571].

‘§ 3. Mpubopsl pnA H3MepeHHA TemnepaTypbl Bogbl

Wamepenne temmeparypsi MOJ3eMHEIX BOji NPOM3BOAMTCA ICHHUBLIMA Tep-
‘MOMETPaMI M MaKCUMaJIbHEIMH TePMOMeTPaMH, 3aKIMYCHIEMI B MeTaJlinde-
‘CKYH THJb3Y.

Jenuenitli mepmormemp 1pencTaBIAeT Co0O0Il CHEMHATBHBI PTYTHLIH Tep-
MOMeTp, BMOHTHDOBAHHELI B MeTalIHdeckyl oupasy. OmpaBa KOHCTpYKIMK
BUMC (pme. X11-17) cocront ua romonxm 7, AByX TpyGox ¢ IpopesAMHU, BHYT-
penueii 2 m mapy:xuoi 3, n Ganmonuura 4. B BepXHeil gacTu 6aJIOHIAK AMeeT
PAT OTBEPCTHii, Yepes KOTOPHE B HET0 MOCTYIAeT BOAA IPH OMYCKAHNA TepMO-
MeTpa B (CHBAKUHY. :

JIs naMepenns TeMmepaTyphl BOAEL TePMOMETD BLIIEP:RIBAIOT B CKBAYKIIIC
Ha Hy:XKHOI rayomme 10—15 mun.

ITpm maBieueHNn TepMoMeTpa U3 CKBAKIHBL BOJA, 3aII0JHIBIIAS (aNI0H-
THE, cOXpaHAeT IOKasaHIe TepMOMEeTpPa HeH3MEHHHIM Ha HeKOTOpoe BpeMH,
HeoOXofmMoe JJIA HofheMa ero W MpoM3BOICTBA OTCIETA.

Jlenusuit TepMomerp B ompase koncrpyrumu 6. IIHUIPH npepmasmauen
JUIA 3aMepa TeMilepaTyphl 1 ypPOBHA Boawl. B c¢Basw ¢ nocaegsmM gHO GaldloH-
UMK HMeeT MoJycHepHIecKyl0 BHITOYKY.

Hnepraocrs TepMoMerpos B ompanaX PasHEX KOHCTPYKIMIl, a Tamke
TMPONOMKNTENBPHOCTD BHIEPRABAHNA UX B BOJe YCTAHABANBAKTCHA OIILITHEIM
OyTeM IpHM DAa3HHX TeMmMlepaTypHHX NepellagaXx ¢ HHTepPBaIoM B D LI
i LR G

Aaa ysenmuenns nnepTHOCTH B GaJTORYNEK 3aKTagBBaeTcs BaTa, MPOO-
KOBble ONWIKM, BOMIOK I APYITe TEIIOUS0INPYIONHEe MATCPHAJLI.

Marcumaabnbiic mepmomemp, 3aRIOUEHHBNI B METALIHYCCKYIO THIB3Y,
OpejHasHa9ed JIA H3MePeHnA TeMIePaTyPHl BOJLL B CHKBAKHNC Ha 3HAYNTENb-
HOIl TuryOnHe.

O6mryro B Merammmaeckyio ruabay (pre. X11-18) sakmajsiBaoTes aBa Mak-
CHMaJbHBIX TEPMOMETpa.

Ilepes omycrannem B CKBaRHHY TEIB3a I TePMOMETPH OXJasKAAIOTCS [0
TeMIepaTyphl, HECKOJBKO HHIKe NPeAHOIaraeMoil Ha 3ajlaHHON TayOume 3a-
Mepa.
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§ 4. Mpubopol ana ot6opa npod BOAbI H3 CKBAXHH

Ilpocreitmuit npudop mas oT6opa IPod BOALL COCTORT U3 GYTLUIKH € IpPH-
BASAHHEIM K Hell Tpysom, npoOku ¥ mpouHoro muypa. Bec rpysa momxen
OLITh JOCTATOYHBIM JIJIA MOTPYsReHENA IMyCTOH Oy THIIKM T
B Bony. Illnyp npuBAsHBalOT K npodke U OyTLLIKE,
Kak ykasaHo Ha pmc. X1I-19.

Ilna orGopa mpoOH BOAH OYTHLIKY, 3aKPLITYIO
TpobKoil, ONYCKAT B CKBAKHHY Ha HYKHYIO IIy-
OHHY W PEIBKOM BHIePIaBalOT NpPoOKY HW3 OYTHLIKH.

ITpu6op womerpykmnu E. B. Cumonona * mpen-
HasHadeH A orbopa mpob® BOAH HIHN TJIHHHMCTOTO VAR
pacTEopa M3 CHKBA/KUH ¢ T000H 3agaHHOH TJIy0OHHLI BN
(puc. X1I-19).

b

™
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| / S 12 = e o
Pac. XII-17. Om-' Pwme. XI11-18. Tman- Pnc. XII-19. Pmc. X1I1-20. Temeckonm-
paBa KOHCTPYKIOHHI  3a IJA MAKCHMAJIL- IIpuGop geckHit  mpoGooTOopHAK
voro rtepmomerpa. E. B. Cumonosa E. B. Cumonosa.
1 — TONIOBKA; 2 — Al 0TOOpa
CBHHIOOBEE TIPOKIAM- HpOﬁ BOIBLI H3
KH; 4§ — KOPIYC THIb- CKBayKUH.

3El; 4 — MaKCHMAaJb-
HEIlf TepMOMETP.

* B mocaemHee BpeMAa KoHCTpyknusa npubopa E. B. CuMOHOBEIM 3HaYUTeJILHO YJIyd-
meHa. B MopepHEsupoBaHHHEI mpmbop «Bomomoc BCETHHI'EQ ITII-la» BRIoYeHH:
cToiiKa ¢ BATPaBIANIINM pPOJHKOM, Jebenka ¢ Tpocom axmmoir 80—100 x m ap. gomoxme-
ansa. Ilogpobuee cM. Boxopxgnsxo M. ©. CoBpemenmas TeXHHKA IpH IPOBEJCHHN OT-
ragex. C6. BCETUHTEO. T'ocreonmsgar, 1963.
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Has orGopa npoGsr cHagana Ha 3ajaHAYI0 TAYGHHY Ha TPOCe OMYCKAETCST
rpys 2, a 3aTeM IO TPOCY cOycKaeTcA muimuzp /, KOTOPHL cBoeit pacmupeHHoit
H9acThi0 IUIOTHO HaJeBaeTcd Ha YINIOTHHTeABbHOE KOJBI0 3.

Hunuupp, puurasch BEUM3 MO0 CTBONY CKBaMKHHLI, XOPOIIO IPOMEIBAETCST
BOJI0il M 3aXBaTEEBaeT POy BOJBI TOABKO ¢ TOM IJIyOHAL, Ha KOTOPYI ONYIEH
rpys. Benen sa mmmangpom mo tpocy cmyckaercs npobka 4. ITocae mogbema
npuGopa Ha TOBePXHOCTH HmpoGa BOJH NepeiMBaeTcs B GYTEIKY dYepes Kpa-
HEK 4.

Texuuveckas xapakrepucruka TpHGOPOB ciefyoOIMaf: juaMerp HpuboO-
pa — 48 m 82 mn; emrocts muamugpa — 0,6 u 1,5 4; moera — 710 u 790 am.

Teaeckommueckmit mpoGooTGOPHAK IS JKUTKOCTH M Ta3a KOHCTDPYKITHIE
E. B. CamonoBa mpejnasnaden juia or6opa mpod BOIEL M3 CKBAMKHH C II060I
sapagnoil rayOuns (pmc. X11-20). Homerpyxkums npuGopa obecmeunmsaer
COXPAHHOCTh B 0TOGpaHHOI Npole pacTBOpeHHHX B Heil rasos.

Has or6opa npoGe mpuGop onycKalOT B CKBA/KHHY Ha TpelyeMmylo Tay-
6may. daTeM omyckaloT rpys, OpoM3BOjAnMiT ymap mo crakamumky /. Ilox
NeficTBMEM yJapa CTAKaHYUK BMecTe ¢ 6ONTOM 2 M MTOKOM & ONVCTUTCH BHUS:
¥ mMTOKOM pasasuHeT cobauxu 4. OcBobogmemuck or cofadex, Moj JAefcTBHEM
OPY:KAHEL 9 U cOOCTBOHHOIO Beca IOpIIeHb & ¢ Tpy6oii 7 BHIBHraeTcA M3 TPy-
6t 8. B ocBoGosmpgaiomeecs HpocTpaHCTBO Yepes OTBePCTHA B Kodmake 9,
mapoBoil KiIamaH, TpexxonoBoil kpaH 10 u TpyOKy 11 mocrymaer Boja.

B npuGop mocrynaer TonbKo Bojia ¢ PACTBOPEHHBIM B HEil Ta3oM, TAK KAk
rpuGox J2 NpemATCTBYeT INPOHAKHOBEHMI0 Wy3HPBKOB CBOGOLHOTO rasa
BHYTpPL mpubopa.

Ilpu nopreme mpmGopa ma HOBePXHOCTL JaBlIeHHEe OKPYKAIOUIeil Cpefny
yMeHbmaercs. BeieficTome BOBHMKHOBeHHA DPa3HOCTH JaBjeHAA B mpubope
1 BHe npubopa mopmens /3 ¢ TpyGoit /4 BegBUraeTca us Tpyos 7; ¢ yMeHbIIe-
HUEM JlaBJieHAsA BHYTPA npubopa m3 TpoOEl BOJII, HAXO/ANLEACA B HeM, IIPOHC-
XOJUT BEIjIeJIeHNe Tasa.

IIo m3Brevennn Ha MOBepXHOCTH razoBas daza MPoOH BEIIYCKAETCA uepes
ITyOep B roloBke upubopa, Boja CIEBaeTcA 9Yepesd TPeXXOI0BOil Kpam.
Texuuueckas XapakTepHCTHKA CJeyIOIIAn:

JLRAMETH: e, re Bt R e B S 60 m 100
TETRERS S £ b L B TR S - 1270 » 1150
Bee (068 pOBEL Re it o e 58 1 7,5
O6peM, mpobEl, «4:

TOEHT RO IPARD Lo o o SR ) 1,6 m 2,6

10 rasoBoli ase B e e MO R 1,5 m 2,4
Hanna npubopa ¢ orobpammod npoboii (kui-

Kol m rasoBoil ¢as), im ORI Sy 3170 7 2500

Y posrersopurensaad paora 9Toro Npubopa oGecmeInBaeTCA IPH YCIOBARE
HCHOIB30BAaHNA KaCTOPOBOI'O Macja [Jif cCMa3Ki BHYTPeHHHX ero dacteii. Hpar-
Kaf XapaKkTepucTHRa HPHOOPOB, HCIOAB3YEMLX A 0T0opa Npol IIacTOBHX
AMHAKOCTeHl € coXpamemmeMm HX (asoBoro paBHOBecHsA, npmbenena B § 7.

§ 5. MMpubopel u npucnocobnenun
AnA otGopa npob rasa

Or6op mpo6 rasa mpE CBOGOJHOM €ro BHeJeHHH U H3BJIeYeHAN rasa,
PACTBOPEHHOTO B Bofe, IPOH3BOJMUTCA PAasSHEIMM NPUOOpPAMH W IpHCIOCcOoOIe-
HOAMM.

1. IIpm cBOGOAHOM BhIjleJIeHMM Ta3a M3 TOPHEIX HOpPoj 0T6OP IPoGH Ipo-
U3BOJUTCA HPHOOPOM, COCTOANIMM M3 BOPOHKH C TepMOMETpPOM, Pe3HHOBOIH
TPYOKH, JABYXCTOPOHHeH I'DYINH, CTCKIAHHON M3OTHYTOH TPyOKH, OYTH/IH eM-
KocThI0 2—3 v m cocyra.
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Ias orGopa HpoOH Ha HOBePXHOCTH 3eMJIHM PacUMIIaloT MecTO BHEIXORA
rasa I HAKPHBAKOT BOpoHKOH. Kpas BOpOoHKM BJaBIHBAlOT B MOYBY, 00OMasH-
BAIOT BJAKAEOH IINMHOW W 3acemaior 3emiei. Jlms ymaneHnms HaxofAmerocs
# mpnGope Bo3AyXa depes mero B Tedenue 5—15 mun mpomyckaior ras. 3aTem
YueTyo OYyTHIb HANOIHAIOT OBEPXY CBE/KeIPORNIAICHHON M OXJaKJIeHHOI
Bopoii. Menkme IySHIPHKH BO3JyXa Ha CTeHKaX OYyTHUIN YAAASIOT IPOBOIO-
roii. Jlamee OYTHIIL HAKPLIBAIOT CTEKJBIIIKOM WIH JIaJ0HBI0 W TOPJIBIIIKOM
BHI3 ONYCKAIOT B cocyr ¢ Boxoii. [locie morpykeHna ropasmesa Oy THhilld B BOAY
CTERIBIIKO M/ Iaf0Hb OTHHMAKT. 3aTeM cBoOOJHEIT KOHel| CTeKIAHHOM TPYyO-
K1 T0j{ BOJOIl BBOAAT B rOPIHIIKO GyTsiaH. BmijeasommiicA ras, BHTeCHAA
Bory u3 OyTEIIM, 3allONHAT ee.
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Puc, XII-21. Tasoyanosurens M. M. Cy6GoTsL.

[Ipu od9eHb MAaJOM [ABJIEHAN ra3a IOJ BOPOHKOI 3acachiBaHHE ero Mpom3-
BOJUTCA JIBYXCTOPOHHEH rpymlell WAN BOXOI.

Jlas 3acachiBaHusA rasa BOJOIl cTeK/IAHHAA TPYOKa M0/UKHA MMETh MAJIBIH
IAMaMeTp BHXOJIOTO OTBEPCTHA M A0XOAUTH 1o AHA OyTeimm. Ilepen BBejeHHEM
ee B GyTHIIb pe3annoBasg TpyOKa moJsKHA OHTH mepexara sazkumoM. Ecin Boga
cayuaiiHO mMomaga B TPYOKY, TO ee MOMKHO YAAJNTH. IPOTACKMBAHUEM DPe3HHO-
BOIl TPYGKH MeMAY C/KaTHIME IaiabmaMmm. Dmecrte ¢ Bojoit ma TpyOmm GyayT
BHITGCHEHH B GYTHLIIb HepBhie MySHpPLEA rasa. Ecan BBecTH KOHeI| CTeKIAHHOM
TpyOKE B Iy3HpeK rasa, T0 HOCIAeyIOIiee 3acachiBaHue rasa Gyner mpomcXo-
JATH Ge3 3aTPYAHEHMA 3a CUIeT PA3HOCTH YPOBHEil BOJAH B OYTELIN H B COCYHe.

[Ipu BHIXofe rasa W3 MCTOYHHKA WA HeGOJBIIOTO BOJOEMA BOPOHKY IO-
IPY:KaloT B BOJLY, HAKPHEB €0 BHX0J| Iy3HPBLKOB rada Ia JHe BojoeMa.

2. Or6op rasa B YCJOBHAX OTKPHTOTO BOAHOro OacceiiHa DPOMBBOAUTCH
¢ moxkm rasoymosmrenem M. M. Cy6Gorm: (pume. XII-21). Bopomra 7
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ragoyJIOBHTEJA HBrOTOBJACTCA A3 OLUHKOBAHHOTO Kestesa quamerpom 30—50 cae.
K Boponxe mpurpemens fep:xaBra 2 ¢ [INHELM TIeCTOM 1 TpH cKobn 4 naa
UpUBASHBAHNA OyTeLIkRE 6. Jlas oferdenus BLIXOAa BOMH U3 GYTHUIKN IPHE
HaTOJTHeHNAHW ee TasoM B TpyOke § cmemaH 3Kedo0, a B yrnope 5 — Beipes.

HAan orGopa rasa JOgKy cTaBAT Ha SKOPh H ONYCKAKT ra3oyioBHTEND
Ha BO3MOKHO GOMBIIYIO ryOMEy Haj MecToM BhiXofa rasa. Ilpu Goasmoit ray-
oune Boproema (10—30 x) rasoynoBmress OMyCKaIOT HA JHO BOAOEMA HAT MECTOM
BEIXOIA rasa Ha ABYX GedeskaX; IPH 9TOM cBOOONNEE KOHIIE GeUeBOK IPHBS-
3BIBAIOT K MomnaBky. B aToM ciryyae nmamerp Boponkm ypesmumpamor 10 60—
80 cau. Urolel rasoysoBHTeNb He CHOCHIO TeUCHHEM, €r0 YTAMETAIOT. Ians
8TOr0 Kpas BOPOHKM OTTHOAIOT KBePXY B BA/e /Ke00a M 3a/IHBAIOT er0 CBHHIOM.

Paspes no a-6

4
5
\
5
3
T
1 | 7
. A E2 a . £
1L

Pme. XTI-22. Tazcormenutens M. H. BopoGsesa.

1 — obcanHan TpyGa; 2 — MaHAeTa U3 IIpOpPe3nHeHHOLR MaTepHH MM
KICCHKM; & — BEPEBKA; 4 — Tas00TAeNHTeNDb; 5 — PE3HHOBAA TPYOKA,
6 — COCYH ¢ BOHOM, 7 — OYTHUIb €MKOCTBIO 2—3 4.

3. Or6op mpolH rasa M3 CKBAKEHBL MOGKET OHITD HPOH3BEIEeH BOPOHKOIL,.
KOTOPYIO JGIA BTOM MeJH BOBMOKHO TIyGKe ONycKaoT B razupyloOmLyl CKBa-
AHUHY.

B meroropsx eayuasx upm meGoubmmMx TaBIeHMAX rasa obcagayno Tpy6y
CRBAJKITHBL 3aKPEIBAIOT JlePeBAHHOR NPOOKOM ¢ MPONYIeHHOH Yepes Hee cre--
RIAHAON MM MeTa/IH9ecKoil TpyOROH WIH Ha Hee HABePTHBAIOT MeTallIH-
9eCKYI0 KPHIIKY ¢ Tpy0OKof B nenrpe. Ha Tpy6ry mamesator pesnnossiii maamr,
II0 KOTOPOMY ras mojiaeTcst B GyThiib, 3aloTHEHHYI0 Bofoii. EMrocts Gyrruim
HOAOHpAeTCs B 3aBUCHMOCTH OT IPEJIIONATaeMoro Ae0ATa CKBAKHEE 10 rasy.
B arom cayuae opHoBpemenno orGmpaerca mpoba rasa ma XUMEYeCKEI aHATN: .
W ompemexsercd Ne0HT CKBaKMHHE II0 Tasy.

B ciyYae BCKPHTHA CHIBHOTaZUPOBAHHHIX BOJ (razoBOTHOIN OMYILCHE)
0100p POl rasa W3 CAMOMBJIMBAIONEXCA CKBAKUH I IPH OTKATKAX IPOT3RO-
ANTCH PR HOMOUIM Ta300T/ieuTe el Pa3IuInbIX RoHeTpykuuit, Ha pue. X11-22°
u3obpasken razoorjeanTens Komerpywmumm M. H. Bopo6bea. Ipmamnm or--
AGTEHHA rasa OT Bojnl siceH ma pucynka. Ilepex orGopom mpoGm rasa raso-
OTHEeHTENb JLOCTATOTHO JIOJI0 IPOAYBACTCHA TA30M JIA OCBOGOM/ICHMS IPH--
dopa or Bosmyxa.
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A a1oii ke mesn MoeT GeiTh mpuMeneH rasoorneantenns M. C. Type-
suda (puc. XII-23), cocrosmmii na sakpeitoro nmammapa, BHYTPH KoTOpOTo
HAXO[UTCA TpHeMHAA 1pyda I ¢ TpeMs MeTa/NIMYecKHMH JIHCKAMH § PAa3HOTO
mmamerpa. Ha mepxmem cpese TpyOr ykpemiena kpyrias Kopodka ¢ ceTdaTsimM
nmom 2. Hapyssuaa gacts Tpy6u / repMeTHYHO coejHHEHA ¢ 00CAHOI TpybGoi
CKBa/KUHEL. ['a30BO/HAA DMYIbCHA MOCTYIIACT M3 CKBAMKWIE Yepes IPHeMIYIO,
Tpy0y B KOPOOKY C CerdaTsiM /IHOM, IIPH HTOM TepsAeT 3jech YacTh rasa. Boma,
npocauuBasich 4Yepes CHTO, paccenBaercd Ha P MEIRUX CTPYH, TMajalonimx
HAa Kpas JINCKOB, TOUOJIHATENbHO BBITEIAeT NpH 3TOM ras. las, cRalLMBa-
IOImMuiicA B BePXHeil YacTH Ta3ooT/ie/nTeNs, BHXOINT Yepea TpyORy 4, pacmo-
JIOKEHHYH B Kpbiuke uuinnagpa. [lednT rasa uaMepsercs o6beMubiM cI10coGoM
win maii0HEM m3MepuTeaeM. Boa u3 rasooTjieinTeNs BHIEBACTCH HADYKY
Uepes BOTOOTROAHYI0 TPYOKY 5 H30THYTOI hopMBI, CO3/aI0NMel BOAROI 3aTBOP.

4. Mapiedenne pacTBOPenHOro rasa u3 BOAH (Jerasallis) ocyIeCTBIACTCA
VMeHBIICHNEeM PacTBOPUMOCTH ra3a IIyTeM CO3JaHUS MOHM/KeHHOT0 TABIeHMA
HaJ BOTHOI HOBEPXHOCTHIO ILIN : .
MOBBITIEHUEM TeMIepaTypbl BOMH.
ITpumensiorcs rtamke KomOuHa-
nun ofoux cmocobos. B ceazm
C 3THM pas3In4al0T BAKYYMHEIII,
TePMHYECKHH I TePMOBAKYYMHELIT
METOAE H3BIEYCHNA pACTBOPEH-
HOTO rasa.

W3nnedenne pacreoperHEOrO
rasa W3 BOXH BAKYYMHEIM Me-
TOJOM IIPOMBBOTATCA TpuGOpOM
B. Il. Casuenro u gpyrmMum.

ITpudop B. II. Capuerro co-
CTOUT M3 IBYX OCHOBHBIX qacTemn: Pnc. XII-23. I‘aaoomeﬂu’reas MESC, I‘ypemrqa,
GYTHJI}I A’ B ROTOpOfI cozaeTcH JJA CKBaMHH C MaJJblM I[eGHTOM BOIHBI.
BaKyyM, M BaKyYyYMHOTO Hacoca
Komonckoro B (puc. XII-24). B oyreiis A emkocthio 5—8 4 Beras-
JAJOTCA TPU CTeRJAANHLIe HIN MeTalImdeckHe TPYOKH, HNPOMYNICHHLIC dYepes
npodry. Onma m3 TpyGor / omyckaercs IIOYTH 0 AHA OYTHUIM, Ha BTOPYIO
TpyOKry £ HameBaercA pesmmoBas (PyrOoabnas) Kamepa 4. Tpersa Tpyoxa 3
He BHIXOUUT HEKe npoOku. Ha mapy/kuble KOHIE TPYOOK HAeBAIOTCA KOPOT-
KHe PesMHOBEe BAKYYMHEE TPYOKH ¢ BHHTOBBIMH 3aKEMaMI M CTeKIANHEIMI
TpyOKaMu Ha KOHIAX.

Byrsine rapupyercs musg orcdera o0beMOB Bojnl U rasa. JleJeHms HaHO-
CATCA HA CTeKIO0 OYTHUIN IIH Ha HaKJIeeHHYI Ha OYTHLIb IMOJOCKY OyMarm.

Jans BaaTua mpolul pacTBOpeEHOTO Taza B OyTEUIb A TpeBapHTebHO
namusaor okono 20 em® Bopui. ITotom yepes TpyOKY 2, HpHCOIMHEHHYIO XK Ba-
KYYMHOH peannonoii TPyOKe J, OTKAYMBAIOT BO3YX N3 PE3WHOBOH KaMepw
I 3a/KEMaMI TepMeTHIHO 3aKpEBalOT TPYORN I m 2. SaTteM Yepes TpyOnm & m 5
B Tegenne 15— 20 mun orkaunBaor Boanyx m3 GyTeuin. He mpexpamas oTrauky,
3a;KUMOM 3akpeBaoT TPpyOKy 3. [lasee mpomsBogUTCA MPOBEPKA repPMeTHYHO-
ctu Oytoiam. [las sToro GyTHIE IepeBopaunBaloT BBEPX JHOM, H €CJIH He OYIYT
NPOHAKATH TY3HPHKE BO3JlyXa 4epes cJ0il BOALI, HOKPHBAIeid mpobKry, To
CUMTACTCHA, 9TO OYTEUIL BAaKPHITA TePMETHIHO.

Jlas orGopa mpoGe pacreopennoro rasza (pme. XII-25) wacre TpyOru 7
BHIIIG BayRUMa 3al0JHAIT BOJOH M Oe3 3axBaTa BO3LYXa IPHCOCIUHANT Pe3i-
HOBYI0 TPYOKY, TaK:Ke BaNONHEHHYIO BOjOH, KOHEI KOTOPOi NOMKEH OLITH
OUYIEH B COCYJ ¢ MCCIeyeMol Bogoil. JaTeM TpyOKY / OTKpLIBAIOT; Yepes Hee
Bojla ¢ Goanmoil cmmoil Gyjmer BcachiBaThesl B OYTEUIL A W B 3HAYMTENLHOMN
crenenu jierasmposaTbeA. Horga ormomenue o0beMa rasa K o0beMy BOTBL
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B Oyreuin A gocturHer sEadeHns 1 : 5, momayy BojiBl IPeKpamaoT, 3aKPHB 3a-
sREMoM TpyORy /. Jlaa mydmero BhIeJeHMA ra3a Boxy B OyTeim A B3OAITH-
BalOT B TedeHme 5—0 mun. 3areM BEIEIMBIIYIOCA IepByl ¢paxmumio rasa
mepeBofAT B OyTHAKHE.*

Ilns mepesoja rasa ma Oyroimm A B OYTHIKY KoHel TPYOKM J BhIIIe
3ayKIMa 3all0JHAIT BOJOH M IPHUCOeJUHAIT K HemMy Oe3 3axBara Bo3JyXa
pesmHOBYI0 TPYORY, Takse 3amojuenny Bopoil. Ilpm sTtom cBoGojHsIE KoHeI
pesmHOBOIl TPyOKH fgoisken OLITH BBeNeH B GYTHUIKY, Ipe/HABHATCHHYIO NIA
0T60pa Taza. 3aTeM OTKPHBAIOT TPYORY 2, Tepes KOTOPYH BO3AYX IOCTyIaeT
B Pe3MHOBYI0 KaMepy, IIOKa JaBlieHme BHYTPH OyToiinm 4 He cpaBHsercsd ¢ aT-
Mocheprasv. ITocie aroro oTKpHBaioT TPyOKY 2 1 ras ms Oyreian A HaumHaer

nocrynare B OyTeuiky. OjpHOBpE-
2 MenHO TPpYOKY £ OpHCOeJHHAIOT
K HargerarelJbHoil TpyOKe Hacoca

~
~ ol & oy ~g

Puc. XII-24. Cxema amuapaTyp maa cosga- Pue. XII-25, Cxema ammapaTypel JiIA Ie-
HUS BAKRyyMa. pesoja rasa u3 OyTHIIKA A B cOoCyq A

1, 2, 3 — TPYDKM; 4 — De3EHOBAA KaMepa; 5§ — pe- rasa b.
BUHOBA) TDPYOKA; 6 — BAKYYMHAA M HAPHETATENBHAA A _ GyTeuip JUTA COBNAHWS BAKYYMA; B — COCYI
Tpy0xm; 7 — mKama. Tna orbopa TWpoGhl rasa; I, 2, 3 — DE3HHOBLIE
TDYORH; 4 — DeBUHOBAA KAMEDA; 5 — Ta3; 6 —
BOMA.

KoMOBCKOTO ¥ HAUHeTal0OT BOBAYX B pPe3unoByio Kamepy. B pesymbraTe pac-
MHpPeHEAs Pe3HHOBOI Kamepsl ras m3 Oyreuim A Gymer BhiTecHeH B OYTHLIKY,
HpefHA3HAYEHHYIO jiA 0T6Opa MpPOOH rasa.

Hocme orSopa mpofH rasa M3MEpAOT TeMuepatypy Bofmnl B OyTeuid A,
o6beM Bomgsl W razoobpasmoii ¢asel B Hel ‘M ONPEAEIAI0T KOJMIECTBO H3BJIe-
geEHOTO Tasa. TeMumepaTypy BOJH H3MepAIOT B OTATLHOM HeGOIBIIOM COCyhe,
¥OTOpHIl HaMOMHsIeTCs BOJoil W3 Oyrrum A gepes TpyOry 3.

[TomHOE KOJNMIECTBO Ta3a, PACTBOPEHHOTO B HCCICAyeMOH BOJIe, [0 IAHHEIM
U3BJEUEHMA TOJNBKO IepBOil (pakmum Tas3a, BHTHCIAAETCS 110 (opmyme
B. II. CaBuenko

__ Vi(ag+Vs) £
|l s BT R 7, i (XII-9)

rae V — obmee KoamgecTso () IAHHOH COCTABHOM YacTu Taszosoil cMecH (faH-
HOro KOMIOHeHTA rasa), IIPUXOJfmeecs Ha ejunuily ofbema me-
caeyeMoii FREIKOCTH, mMpwdeM o0BeM rasza npusemer K 0° m paBime-
guo 700 ux pm. cm.;

* BrjteJuBlIeecs IPH 2TOM KOIMTeCTBO rasa Komebmerca osrano or 100 go 300 cal.
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V) — KoamuecTBO MAHHOrO0 KOMIOHEHTa Tasa (), m3BIEeTeHHOE HepBOil
dpaxnneii; oobem rasa npmsenen k 0° u naBaenmio 760 an pm. cm.
(nammbie aHalusza rasa);

V, — obmmit o6beM razoobpasmoii Passr, . (nsmepserca B GyTeiim A);

@ — KO3(UIMEHT PaCcTBOPHMOCTH JIAHHOTO KOMIOHEHTa Tas3a B MCCIe-
/yeMoll ;KH/IKOCTH LIPH TeMIepaType N3BIeYeHUS raza ma GyThm A
(mpminoskenne X);

g — obmuii 0GBeM HCCIeXyeMOil JKETKOCTH, 4 (H3MEpAeTcH B GyTsunm A).

OGrriEo orpanmumBa0TCH 0T60POM TOMHKO HepBoit dparmuu rasza. Moxaso
U3BJCKATDh TAK:Ke BTOPYI0 M TPeTh0 (paKImE PacTBOPEHHOTO B Boje Trasa,
MOBTOPAs 2—3-KpaTHniii 0160p ero s omoit m To e Po6LI

BOJIEL.
Hpu orcyrersunm macoca Komosckoro Bakyym B 6yTeuTH 3
A momer GHTH CO3JaH IyTeM HPOIYBAHUA ee mapom. [lag
TOJHOTO YHATIEHAA BO3AYXa OYTLIIL eMKOCThIO 5—6 4 jjoinKEa
IPOAYBaTECA CHILHONE CIpyeil Uapa B Tedenme 5—7 Mun. &
ITocte sakpriTnsa sammaMum TPyGOK M OXIasKmemms Oy THIIH

1 4

P

B Hell of6pasyercda HeoOXonuMErii BaKyyM.

sBnevenne pacTBOpeHHOTO Taza TepMEYECKHM METOMOM
IPOUSBOJINTCA WyTeM HarpeBa ¥ KHOAYeHHA TPOGH BOJHL.
Ha puc. XII1-26 usobpamen repmmdeckuii JerasarTop, mpej-
sosxenHsni B. 9. BaccepOeprom. Om owens npoct B maro-
TOBIIEHNN W yroGeH NpH HPOBEJEHME MapIIPYTHHX HCCIE-
Novammii. Tepmmdeckmit perasatop cocrour uas Gauxa 1,
H3rOTOBIAEMOr0 U3 ONUHKOBAHHOTO jKesesa (WIH M3 Mexn),
XomojunbHAKa 2 M peamHoBoit (PpyrGonsmoit) kamepsl 3.
PeannoBast kamepa coejunsieres ¢ GaukoM Memoit Tpy6Koi 4,
HIKENA KOHeI[ KOTOPO# TPONyCKaeTcA depes pe3HHOBYIO
upobkry 5. Ilocuepusas mrormo Bxojur B TOpJIOBUAY Oauka.

OrBop pactBOpennoro rasa mpomsBoguTCH CIeIyImuM
obpasom. Ilpesxze Bcero w3 pesumoBoii KaMepsl yaaldoT ==
BO3AYX — IOIrOTAaBINBAIOT ee JUIA IpHeMa rasa. JLIs aToro
Pe3MHOBAasA Kamepa 9epe3 BODOHKY 3aJHBaeTcH o Iperela
Bojlofi. 3ateMm ee OBICTPO, He JONyCKas 3axBara BO3MyXa, £
OIPORNUIEBAIOT B COCYZ C BOZOMH, Iyle U BHITABIHEAIOT M3 Ka-
Mepsl Belo Boxy. Llocie atoro makomewnwmk KaMepr Iepesku-
Mal0T BUHTOBEIM Ba:;KuMoOM 6,

Bador u TpyGKy saampaior jierasmpyemoit momodr m ma

\’\v

1J1l1$|HIJI|||I1Th
L L T O L B L - |

e |

i Pxc. XII-26.
BePXHIH KoHeI[ TPYOKH HaJenaioT PesmHOBYI0 kamepy. Llocae TepMugeckmi
3TOT0 B XOJOJMIBHHK BajlHBaeTCA BOJA. flerasarop  mas

Cobpammerii Taxum o6pasom mpmGOp ycTaHABIMBAETCSI  BOAEL B. 9. Bac-
Ha oroub (mpmmye, koctep u pap.). llo mepe marpesa- o

HUA  BOJBL PaCTBOPEHHBIA TIaz MepexofuT B cBOGOJHYIO
$asy m mocrymaeT B pesHHOBYIO kamepy. HamOomee mmTemcmBHO 3TOT
Ipornecc MPOMCXONUT B MOMEHT BCKHIAHWA Boin B Oauke. [locme Tpexkpart-
HOI'0 KUIAYeHHA BOAH (00IIel mpomoRuTe bHocTEI 15—20 MUM) ITerasammio
UPEKpamaloT I ras 3 KaMepel mepeXofuT B OyTeIKy. HMeercss mecKoXbko
KOHCTPYKIUI TepMAYECKHX jJerasaTropoB. Mertogmka ussieveHuns IpH IOMOIIH
HX PacTBOPEHHOIO rasa IPHEMEPHO OIHHAKOBA ¢ OOHCAHHOI BEIIIE.
TepmoBaryymumit MeTon ofecueumBaer Hamboiee IOJIHOe H3BIeYCHHE
pacreopenHOro rasa. OfHaKo HPH TePMOBaKYYMHOI jjera3amuu B BOJle Ipomc-
XO[UT HapymleHHe THAPOKapOOHATHOTO DPaBHOBECHSA, B CBASH ¢ 4eM H3BJIe-
Kaercd u3OHTOK yrieKucaoro rasa. OcTalbHbe Ta3E: a30T, KACIOPOX, MeTaH,
PelkAe  Tashl — YAOBJICTBOPHTEIBHO H3BIEKAIOTCSH BCEMH TDPEMS METOTAMH.
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Kucaopop, yriexmcasii rasz m cepoBomopoj CJIeAYeT ONPefelATb B HCCIeNy-
eMoli Bojie Taiske HPAMBIMEH (0GBeMHEIMI) MeTOJaMH.

9. ¥Yrynopka OyTsuim ¢ mpo6oii raza IPON3BOAUTCA CICLYIONMAM 00pasoM.
Byrsinky, 3anmoiHeHHY0 TazoM ¢ He0OIBIIAM KOJIUYECTBOM OCTABMICHCA BOJIL,
3aKPHBAIOT IO BOMOH KoproBoit mpodkoit. Ilocne maBmedenms OyTHAKE n3
BOJH, He IIOBOpadyMBasg ee, BJABJIMBAIOT HPOOKY eme ray0:Ke B TOPIBIIKO.
3aTeM BHTHPAIOT HACYXO0 TPOOKY M TOPABIIIKO OYTHIIKA H 3aJIMBAIOT MEH/(@TIeeB~
CROM 3aMa3Koil, CYpPrydYoM, CMOJOii WIH BOCKOM. SajlHBKAa IPOH3BOIMTCH
Oe3 mepeBopauMBaHHA OYTHUIKK ITyTeM 2—3-RpPATHOrO OLUYCKAHUA TOPIBIIIKA
ee B DAcCILIABIEHHYI 3aMa3Ky.

ByTeinka Xpanugress M TpaHcOOpTHpYeTCS B HepeBepHYTOM BHJe.

Ilpn pamEEOM ropasmike OYTHUIKY 3aKpPLIBAIOT ABYMA NPOOKAMH ¢ BOMA-
HOM Ipocaoiikoil Meray aumu. B arom caydae GyTeiIka XpaHHTCH B OOBIYHOM
IOJOYKeHn M.

Ha G6yrenry ¢ mpofKkoii rasa maxieusaeTcs sTHKeTKa. Bropasa sTukeTka,
CBepHYTasd B TPYGOUKY, MpuBA3EBaeTcA K ropiIumiy Oyreiarm. Ha atnxerke
IOMKHEL OBITh YRa3aHbl MOPATKOBEIL HOMep IPOOLT; MecTo B3ATHA HPOOHl U HOji-
nHuchk JHIA, B3ABIIEro mpody.

§ 6. Mpubopbl W npucnocobneHun
AnA onpepenenuna pebura rasa
M ero Temneparypsl

3aMep mebmTa Tasza UPOM3BOXATCH PA3HEIMA IPUGOpaMH W TpHcIocobie-
HASMH B 3aBHCAMOCTH OT BeTWYHHEL [eOUTa rasa, yCJIOBHH BEIXO0/A €ro W IpH-
HATOr0 cHocoba 3aMepa.

Onpedeaenue debuma 2aza no ckOpocmu 3ANOAHEHUA COCYJa TPOU3BOJUTCA
npu meboapmux nebmrax rasa. Ecam ras moamocThi0 KanTHpOBaH BOPOHKOIA,
To 3aMmep me0mMTa IPOU3BONMTCA MONYTHO ¢ orGopoM npobe raza (cm. § 9).

Ecan rasoBsiil BEIX0J IMeET HECKOIBKO rpudoHOB, TO, TPH HEBO3MOKHOCTH
obmero KamnTaska WX, KANTAPYIOT M ONPEAe AT Ae0UT HeKOTOPHIX M3 HNUX,
a 3aTeM OPHEHTHPOBOYHO PACCYUTHBAIOT OOmIWil /efur.

Jebur ecrecTBeHHOr0 BEIX0/Ja ra3a CHIBHO MEHAETCH YiKe HPH He3HaTH-
TeJIbHOM WM3MeHeHHH pfaBieHms Hax rpuomoM. IlIpm yeramoBke ramraskuoil
BOPOHKHM H IpPHeMHOH OYTHIIM CO3[aeTcs HeKOTOpOoe IOBHIMIeHHOEe AaBjenue
Haj TpudoHOM, KOTOPOe MOjKeT 3HAYATEILHO YMeHBMIATH Ae0nT raza. Ecim ke
N7 3am0JHeHNA OYTHIIA TPHXOAUTCA IPHMEHATs 3aCaCHIBaHWe, TO dTHM Je0HT
rasa UCKYCCTBEHHO yBeJMYHBAECTCH.

IToaromy ompemesenre mefuTa rasa aTAM CIHOCOOOM ABJIACTCHA HOBOJBHO
TpHOIHAKeHHBIM.

Onpedeacnue debuma eaza anemomempom. AHEMOMETD COCTOHT M3 KPHLIb-
YaTKA M CUeTYHKA, OTMEJalom[ero 9mciao 060poToB Kpsurkdatkm. H wammomy
npufopy HPHJIO:KeH IACIOPT, B KOTOPOM TIPHBejeHa TapupoBouHad Taduamia
¥ YKa3aHH CKopocTH, wu3Mepsembie amemomerpom (or 1 mo 10 m/cer n
Goabime).

Jlns mamepeHHss CKOPOCTH TasoBOT0 HOTOKA BEIKJIIOUAIOT CYETIHK aHe-
MoOMeTpa, 3alHCHBAIOT IOKABAHNE ero I Ha METAJIHIECKOM CTePIKHE OIYCKAIOT
npubop B ckBakumy Ha rayommy 2 m (pme. XII-27).

OnmycTns aEeMOMeTP B CKBa)RWHY M BEIKIAB HEKOTOPOe BPeMA, BRIKTAIOT
cueTUNMK npubopa M OHOBpPeMeHHO IyckaioT cexymmgomep. Yepes o—10 mun
BHKIIOUAIOT CUETIMK aHeMOMeTpa M OJHOBPEMEHHO OCTAHABIMBAKIT CEKYHJLO0-
Mep. PaagenuB pasmocTh MersIy HAYaJbHEIM M KOHEYHEIM OTCYETAMH IO aHe-
MOMETPY Ha 4YHCJIO CeKYHJ padoTe nNpHGOpa MOIYIa0T THCAO 060POTOB KPHLIb-
YaTKN B CeKyHIY (9meiio menenuii B cekyHny). CooTBercTBeHHO 4ncay 060pOTOB
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KPRLIBYATRH B CCKYHAY 110 TapHPOBOYHOH Talimie ompegeisior cKOpoCTh
Ta30BOTO TOTOKa (a/cek).
Hebur rasa BEUUCAHOT 10 dopmyme

=21y, (XI1-10)

rae Q — mebur rasa, x%/cex;
d — BHYTPeHHWIT IHaMeTp ofcagHoil TpyOH, M
¥ — CKOPOCTH rasa, M/cek.

IIpn Goxpmon puamerpe oGeammoil TPYOH MaMepenue CKOPOCTH MPOH3BO-
JUITCIL B PASHBIX TOYKAX LOMepedYHoro cedvemnss TpyGei. Jlas pacuera mpuHm-
Maercf CPefHAA CKOPOCTh WCTeUeHHSA
razsa.

ITnesmomempuueckas mpy6ra ynpo- q:.
WeHH020 mUna * IPEMENSeTCA A ONpe- &
fejaeHnsi nebuta Tasa ¢ BHIYCKOM ero el
B arMocepy OpH CKOPOCTH IIOTORA OT ca- B
MOIl He3HAYUTeJILHOM [0 CKOPOCTH 3BYKa.

Vopomennad — nHeBMOMeTpHUeCKAs
TPyOKa COCTOMT W3 W3OTHYTOIl MeTajjim-
9eckoil TPYORM ¢ BHYTPeHHHM pmaMerpom  IOTTTT
00byBO 1/,”, BHAepHAHHEIM 1O Bceii ee ¢
AquHe, IMIaHra, MaHOMeTpa (BOXAHOIO Z
HIW PTYTHOIO IPH HE3HAYNTEIBHOM CKO- 3
POCTHOM Harmope WM MpPY;KAHHOTO — IPH
3HaYATeIBHOM HANOPE Tasa) M XOMYTHKA.

Ipn manwix paBaemmax rasa (mo
1 kl'/cm?) TPYORY MOMKHO CORIUHATE ¢ Ma-
HOMETPOM PEe3MHOBEIM ILJIaHTOM, a OpH
BHCOKHX — COEIMHEHHEe JI0JKHO OHTh
FHECTRIIM.

Jlis samepa Hamopa rasa Komen
TPYOKM YCTaHABJIMBAKIOT B BHXOLHOM ce-
9eHHN TPYGHL CTPOTO IO TPOOKEHHIO
ocH mocnaemgHeil. Ilpu maBmemmu B mamo-
MeTpe, He npessaiouteM 640 ux pm. cm.,
nebur rasa BEEHCAACTCA 1O (opmyTe

5
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R L et Pme. XII-27. Hamepenme ckopocrn
Q = 0,236 D2 V% l/z_ﬁgi_ : (XII-11) JIBIVKEHHSA I'a3a aHeMOMCTPOM.

1 — obcagHag Tpy6a; 2 — CUETUHK; J —
KpLHIbUATKA; 4 — IOACTAaBKAa; &5 — CTep-

Q0,871 D? ]/ﬁg_ 2B (XIHg) wems 6wy, mpucommiendt  pi-
Hpu nasrennu B pryrmom Manomerpe Goxee 640 mm pm. cm. nan B npy-

UHHOM — Gomee 0,84 kl'/cm® nebut rasa BENMmCINIOT IO dopmymam
Q= 0,017 D* (e +760) |/ 22 (XTI-3)

; 293
0=12,73 D (p+-1,03) )/ 22, (XTI-14)
re Q — nie0nT rasa, NPHBENEHNLIT K aTMOCePHOMY HaBIeHEIO 1 TeMIepaType

20° C, m3/cymmru;
D — nmaMeTp CKBasRUHEL, MM

* Kpome yupomenmoit ITHEBMOMETPHIECKOH TPYGKH TPUMEHAETCA TakiKe Tpy6xRa
Hnto, xoTopas jjaer Gamakime peayabTars.
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hy — nmaBienme, MM 800. cm.;
hyy — maBienme, MM pm. cm.;
p — NABNeHMe TO OPY/KHHHOMY MamOMerpy, kI'/cm?;
y — IJIOTHOCTH Ta3a OTHOCHTEAbHO BO3JyXa;
T — remmeparypa rasa s °K (1° K = 273 + ¢, rge t — remmeparypa, °C).

Bennurna VE?TE HasHBaeTCA TMOMpAaBKOH Ha TeMmepatypy M MOKeT

OuTh ompepmesena mo Tabm. XII-4.
IIpu samepax mHeBMOMeTpPHYeCKodl TPYOKoil BHXOAHO ydYacToK TpyOmI

Puc. XII-28. lllaiiGuEi m3MepHTelb.

Ha paccToAHAH He MeHee 8D He oMKeH
EMETh HAKAKAX MECTHHEIX COIPOTHB-
JeHNi.

HlatiGuwii usmepumenb. ITOT IPH-
Gop 00BYHO HCIOMB3YeTCA JJIA 3aMepa
neOuTa rasEpyoIAX CKBAKHH IPOM3-
BouTeabHocTEI0 He Gomee 5000 m?/cym-
KU, IPH JaBjleHdH B TpyOe He BEIIe
500 mm eod. cm., ¢ BHIYyCKOM Trasa
B atMocdepy.*

IIpuGop cocTomT W3 KopoTKOro ma-
Tpy6Ka I co mrymepom 2 (pue. X11-28).
Ha Bepxmiolo gacrs marpy0Ka HaBHH-
YBaeTcA KOJBNO & ¢ B3aKpaWHOil.
Mesxny sarpamHOii W BepXHHEM TOPIOM
narpyOka BcraBieHa OpoH30Bas Imai-
6a 4. lllrymep coepmHeH pe3mHOBOI
TPpYOKOil § ¢ BOAAHBIM NJIH PTYTHEIM

magomerpoM 6. B xommiexr mpmGopa BXommr Habop maiil ¢ gEaMeTpoM OT-

sepermii or 5 mo 30 .

Ilns moaydeHHMs [OCTATOYHO TOYHBIX pPesyiAbTaTOB H3MepeHHS [geduTa
HeoOxoguMo, YT00B ras mocTyHmad B mpufop mo Tpyde OfMHAKOBOIO ¢ HHM

Tabauya XI1I1-4

IlonpasKku Ha TEMIEPATYPy UPH oupejeleHHH JednTa rasa

Teunepatypa | Temmeparyp- TTen;m;g:; Temnepatyp-
rasa, °€ Hadg [onpaBKa yp oG ' | HaA HmOIpaBKa
0 1,036 16 1,007
1 1,034 17 1,005
2 1,032 18 1,003
3 1,030 19 1,002
4 1,028 20 1,000
5 1,027 21 0,998
6 1,025 22 0,997
7 1,023 23 0,995
8 1,021 24 0,993
9 1,019 25 0,992
10 1,017 26 0,990
11 1,016 27 0,988
12 1,014 28 0,987
13 1,012 29 0,985
14 1,010 30 0,983
15 1,009

* Ecau rasopmii (JOHTAH BREIHOCHT pACIEJIEHHYI0 BOAY, HedTh WIH IecOK, TO Boale
YCThA CKBAKHHE yCTAHABJIMBAETCH TpAall, B KOTOPOM IIPOMCXONMT pasfieJicHHe rasa, BOZH,

veTH M TecKa.
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cedernnd. Iloaromy ckBaskmmy ¢ Gomsmum gmamerpoM ofcammoii TpyGsl BaKpH-
BalOT HMPoOKOIi, B KOTOPYIO BCTABIAKNT OTPe3OK ABYXAIOMMOBOI TPYOH AIHHOI
1—1,5 x.

IMarpy6ox npuGopa BEUHIABAIOT HIFKHAM KOHIIOM B ABYXJ0HMOBYIO TPYOY.
Bee coepunenma mommun 6HTH repmernunsl. Ilocne ycramoskm mpuGopa ras
depes maiify BHXoAAT B aTMocepy H 0HOBPEMEHHO JlaBJIeHHe ero mepefaeTcs
9epes PesHHOBYI TPYOKYy MaHOMeTpy.

Bryrpennmit gmamerp maii6st mop6mpaeTcs B BaBHCHMOCTH OT MHTEHCHB-
HOCTH rasonpoABJIeHUA ¢ TaKUM pacueToM, 4To0H PasHOCTH YPOBHeH B MaHO-
meTpe Onia B mpepeaax ot 50 go 100 amae.

Hebur rasa ompegenserca mo dopmyne

0=0a128)/ 2o}/ 25, (XII-15)
0= 0,635 ]/@ L (XTI-16)

rae  — neGut rasa, mpEBeAeHHET K aTMOCHEPHOMY [ABJICHMIO H TeMIepaType
20° C, m3/cymru;
d — [uaMeTp OTBepCTHH IHAfOH, MM.

Ocraxenue oGoanagenus Te ske, 9r0 m B dopmymax (XII-10—13).

Onpedeaenue de6uma e2asa no wapacmanulo dagienus 6 aaxpumol ckea-
wune. Jlnsa oToli meam Ha CKBasKWHe NOMKHHL OBTbH YCTAHOBJIEHEL MaHOMETP
H 33JBHRKA.

Ilepex mpomspopcrBoM maGmiofennit CKBaKHHY IPOAYBAIOT HEeKOTOpOe
BpPeMA IpPH HOXHOCTBIO OTKPHITOH 3ajBHKKe. 3aTeM OBICTPO 3aKpHBAIOT 3a-
ABIGKKY M B KOHIle epPBOil MHHYTH HDPOH3BOAAT OTCYEeT IO MaHOMerpy. Ilpm
9TOM BpeMA ompejeisercs 1o cexkynpomepy. HaGaiomenmsa mosropsior 3—5
pas m GepyT cpemHee.

Hebur Buumcasercs mo gopmyme

Q=Vp, (XII-17)

rae Q — mebur rasa, M3/ Mun;
V — oGbeM cKBasKUHHI, 3aNONHEHHOH razoM, #%;
P — QaBlleHWe B am, OTCYATAHHHX II0 MAaHOMETDY.

droT Mertopx OpEMeHAETCA AJA OoNpefefeHAA TOJBKO NPHOIHBHTEIBHOMH
BeJHYHHBEI IPUTOKa rasa.

Onpedeaenue memnepamypw. zaza. Ilpn crabGom ras3onposABJIeHAN TeMIle-
paTypa BHJeIAIOMErocd rasa HsMepAeTcA PTYTHRM TepMomerpoM. Jlas
9TOT0 MapHK TepMOMeTpPa BBOJAT B CTPYIO rasa HJIH CTPYHKY NYy3HPBKOB rasa,
UAYINYI0O Yepe3 JKHJKOCTh, W OTMEYal0T YCTAaHOBHBIIYIOCA TeMIepaTypy.

B rasmpynomux ckpajkmHax OpH SHAYHTENBHBIX IPHTOKAX rasa TeMIepa-
Typa €ro msMepseTcA Ha IAy0uHe 3aleraHus Ta3oHOCHOTO TOPM30HTA. s
9TOM IeJA HCIONb3YITCA MaKCHMaJbHEE TePMOMETPH B METAaLIMIeCKOil THIb3e
U 3JIeKTPOTepPMOMETDHL.

ITpn samepe TemmepaTypH rasa M3MepAIOTCA TeMIepaTypa BO3AyXa W aT-
mocepHOe JaBienue.

§ 7. Hexotopbie npuGopbl, npumeHAeMblie
npH onpoGoBaHuM rNyGOKHX CKBaXKHH

IIpu ompoGoBammn riyGoKnX CKBa)kMH Ha Tas, HedTh ¥ Ha BONY IIpHMe-
HAKTCSA clelualbHEe NPUOOPE; KpaTKoe ONHCAHHWe HEKOTOPHX M3 HEX W IpH-
BOJHATCA HHIKE,

277



Samep rayGHHE YPOBHA KHNKOCTH B CKBAJKIHE HPON3BOJINTCH AlllapaTom
flkoBieBa 7erKOro W TAMKENIOr0 THIIOB, DXO0MOTOM H OPYruMu npmbopaMi.

Annapam Arkosaeeq aezkozo muna npegHasHAYEH T HBMEePeHNA YPOBHA
swapkoctd g0 rayouast 1000 x (pme. X11-29). Anmapar upencrasisier coGoit
PYIHYIO JebenKy, cHa0/KeHHYI0 HHHKATOPOM Beca M CUSTIHKOM YHCIa oGopo-
T0B Oapabana seGenkn. Ha 6apaban neGenrn namorana IPOBOJOKA M3 THI'eJIb-
Hoil cramm puamerpom 0,5—0,6 mm, pasmeuennan vepes 100 x mammanramm.

Annapam fArosacea marxcenozo muna ASTM-2000 (puc. XI1-30) npenmasna-
JeH JJIs 3aMepa YPOBHA JKMJIKOCTH H CIycKa MPHGOPOB B CRBA/KHHY 0 TiIy-
Ouanr 2000 x. Jlmamerp TNpOBONOKH, HAMOTAaHHON Ha dapaban, 1,6—1,8 mu;
COIpOTUBJIEHHE MPOBOJOKU Ma paspeiB 150—160 kI'/mm2.

Puec. XII-29. Annapar flkosieBa Jerkoro Tuia.

1 — Kopmyc; 2 — JIePeBAHHEIE CTOMKM; 3 — Bas; 4 — GapafaH; 5§ — ceKTop HHIMKATOpa Beca; 6 —

DYKOATKA; 7 — KIMH, § — INTAHKA CO INKAJ0ii, 9 — IIAPUKOBble NOMUIHMHAKA; 10, 11 — HICCTEPHH;

12 — mnomanka; 1§ — TOPMOSHAA JIGHTA; I4 — MUINHADMYECKAA MPYMWHA, 15 — TOPMOZHAM pYyuYKa;
16 — KpOHmWTEHH; 17 — c4YeTINK OGOpOTOB,

B aTom amnapare, Tak jke Kak M B ammapaTe Jerkoro THIA, HMEeTCH CIeT-
9nK oGoporos GapaGama u mEjuKarop Beca. Ilocaemmmii mpepmasmaten s
ONpeJe/IeHAsl OTHOCHTEJIBHOTO Beca CHYIEHHHX B CKBAa/KAHY IIPOBOJOKH
n mpubopa.

JliAa npomsBofcTBa OMPOGOBAHEA CKBAKHHEL K cBO0OHOMY KOHITY TpO-
BOJOKH, HaMOTAHHOH Ha OGapaGaH JefegKH, NPHCOCTMHAIOTCA HAKOHEUHHKH:
KeOHKa, OaliIoOH, I'MpPbKa, yHHBepPCAJbHAs THPbKA-/KEIOHKA M Jip.

exonka craBgapTHas IPHMEHAETCHA JUIA N3MEPEHHA yPOBHSA, BOJ[Opas-
neaa * m 3abos ckBakmH. Bec semomkm 3—4 ke, eMroCTD 8 4.

Bannon crampaprHeii npefnasHaved i NpOCHe/KHBAHIA He3HAYNTEIb-
HEIX KolebOaHnii yposusa. Emrocrs Gammoma 10 4.

I'mpera memoabayerca must 3aMepa 3a00s Yepes KOMIPeccopHbie TPYGHI.

YHuBepcajipHas IUPbKA-/KeNOHKA NpeIHAsSHATEHA Jiis BaMepa [IYOHHLI
3a00f CKBa/KHHE Tepe3 KOMIPeCCOPHEE TPyGH WIH 3aTpylHoe IpPOCTPAHCTBO,
a TaKjke JUsL ONpeielleHus HOM0/KeHHA HURHEI0 KOHIA KOMIPeCCOPHHIX TPYO.

Jlas samepa ypoBHA ;RUAKOCTH B cKBaskmHe K oGcagmoii TpyGe IpHKpe-
IJAKT HAOPaBIAIOMMA POJNK, Yepes KOTOPHIl Ha ammaparte fIkosiesa cuy-
CHAIOT B CKBKHHY KEJOHKY. Y POBeHb OHpeNe]A0T ¢ IOMON[BI0 MHIHKATOPA
Beca 10 Pe3sKoMy H3MEHEeHHIO Beca ;KeJOHKH IPH IOTPY:KeHHH ee B JKHIKOCTS.

* Ilox BopopaspesoM MOHHMAeTCA BOZO-HeDTAHOH KOHTAKT.
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6LE

Pme. XII-30. Annapar
AxroBrena AAM-2000.

1 — cueTuHK ofOpOTOB; 2,
3 — IMeCTepHH; 4 — CeK-
TOp MHOAKATOpa; § — py-
HOATHA MHIHKATOPA] 6 —
paMa cTaHHHB; 7 — Ga-
pabamn; & — pykoarka Ga-
pabana; 9 — NpyKUHA
HMHOHKaTOPa; [0 — PY4Ka
TOpMO3a; II — cranHHa.
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JIlas yTouHEHUWA TIYOHHEL YPOBHA II0 HHIHKATODY ONpPeeddloT Bec iKe-
NOHKHW, MOTPY/KeHHOI B 'RUKOCTH, N Bec ee BHe ;KmpKocTh. Oupeneius moxy-
CYMMY STHX BECOB, BTODHYHO OIYCKAKOT JKeJIOHKY B JRUAKOCTH A0 TeX IOp,
OKAa WMHAUKATOP almapaTa He NOKa/KeT HANWAEHHYIO BeJHYHHY MOYCYMMED
BecoB. llpm 2TOM moOJIOKeHAU jKeJOHKH BalNCHBAIOT TOKA3aH@me CYETINKA
anmapaTta M OTMeTKY OnmRaiimeil HaIJIaBKH.

Ilna monydenus OKOHYATEILHOTO pe3yibraTa 3aMepa B oTcUeT IO CUeT-
gury oboporon OapadaHa BBOOATCA MONPABKU:

a) Ha JJMHY NPOBOJOKN OT HAKOHEYHHKA [0 IePBOil HAIIABKH;

6) ma HaMOTKY IPOBOJIOKN Ha Oapabam;

B) Ha TeMIepaTypHOe Y/JIWHEeHWe IPOBOJOKH (00yc/a0oBIEHHOE TTOBBHIIEH-
HOHl TeMIepaTypoil B CKBajKmHE);

r) Ha yHUpyroe y/JIHHeHHe IIPOBOJOKM OT co0CTBEHHOrO Beca M Beca Ha-
KoHeunuwka (npubopa).

Kpome yrasaHHBIX BHINe H3MepeHH ¢ moMomplo anmapara flkosiaesa
W TpUMeHeHHeM clelUajJbhbHHX HAKOHEYHMKOB u NpubopoB, MOryr OHTH
npowsBefieHsl W Apyrme paborni: a) B3ATHe mpob® Boasl W HedTH © pas-
JnuHEX Tayoum; 6) BasTMe oOpasmoB mmecka ¢ 3a00A CKBAaMKHH; B) OIpe-
feleANe Teud B CKBa/KHHe INPH IOBPEKICHHH KOJOHHH IIOX YPOBHEM
JKOIKOCTH; T) OIpefelieHHe TeMOepPATypPH; i) OOpejesieHne KPHBUBHEL CKBa-
FRIHBI.

Jlas rayOMHAKX M3MepeHMil W BHIIOJNHEHHA JAPYTAX pafoT B CKBa/KMHAX
rayomsoit mo 3000 » npamensiorea Takxe debenku tana I'JIHH, Asmamam-11,
CMOHTHPOBAHHBIE Ha ABTOMAIINHE ¢ MeXaHWYeCKHAM IPHBOLOM OT JBUTATeNH
aproMamuusl. J[IA sKeOayaTamunm B yCAOBHAX TPYAHONDPOXOAUMBIX [0POT
nebepxa AsuaMam-11T, mupoxo nmpumensomasnscs Ha HeTAHHEX IIPOMEICIAX,
ycranosiena Ha Tpakrope [T-54.

Izoaom cucmemnt Cummruna (9C-50) mpennasHadeH AnA 3aMepa ypOBHA
JRUAKOCTH B cKBaskuHe Ha rayomme mo 1000 %, a B HOBOIl KOHCTPYKIUH
(OMC-200) — cemme 2000 x ¢ morpemuocTsio 0,50—1% mpu gaBIeHEN B M-
TpyOHOM IpocTpaHcTBe He Oosee 3 am.

Ixoaor IC-50 (pme. X11-31) cocront U3 mopoxoBoit Xxjonymim I, camo-
upcla ¢ JeHTONPOTAKHEM YCTpoilcTBoM 2, aKKyMyJasTopa J, COeJHHHTe]b-
HulX muypos 4, Tepmodona 5 u pemepa 6.

IMpunmun peiictusa npuGopa sarigiogaercs B cieaylomeMm. B ckBakume
yCTaHABIMBAKIOTCA ONHH MJIH [Ba perepa, KOTOPHE JOJHHbL IepeKpPEBaTh ce-
yerue kosoHHs Ha 60—70% . IlopoxoBoii xinonymkoil BosOyHaaloTcd B ycThe
CKBasKHHEl 3BYKOBBIE BOJHBI, KOTOPHE, NOCTATAA pelepa H YPOBHA JKHIAKOCTH,
OTpaskaloTCA U BO3BPAMAOTCA K YCTHIO, Ijie OHI BOCHPHHUMAIOTCA TepModonom.
B Ttepmodone 3BykoBHIe KoNMebaHUA BEIBHBAIOT H3MeHeHHe TeMIepaTypsl BOJb-
(paMoBO#l HHTH, YTO HPHBOMUT K M3MEHEHHIO CHJEL TOKa B Iemm TepMmodoHa,
KOTOpOE BOCIPHHHEMAeTCH YCHINTeJIeM U BAINCEIBAETCHA CAaMONHACIEM Ha JABIIKY-
meitca Geckomewnoii nenTe. JlenTa JBHKeTCA ¢ MOCTOAHHOI ckopocteio 100 m
B cekyHay. ITo paccTosinmio Mesky IHKAMH Ha 9XOTpaMMe olpefiessieTca BpeMa
HNPOXOKJIEHHA 3BYKA Ji0 pelepa M ypPOBHA.

T'ny6uma ypoBHA mpH ycTaHOBKe OJHOTO pelepa ompefelifieTcd B ciejpy-
I0MeM [opAjKe. DBHYHECIAIT CKOPOCTE 23BYyKa OT YCThA pellepa 1o
dopmyme

v= 7. (XI1I-18)

rje h — paccrosHue 0T yCThf 70 pemepa, M;
t — BpeMs NPOXOskAeHNsA 3BYKOBOl BOJHEL OT YCThSA JI0 penepa 1 ofpario,
ompefielisieMoe II0 BXOTrpaMMme, cek.
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[oacunTHBAOT PaccTOAHMe OT pemepa A0 YPOBHA JKHAKOCTH HO dopmyre

b, (X11-19)

2

rge h' — paccrosiHEe OT penepa 70 YPOBHA KHJKOCTH, M;
' — BpeMs TPOXOsKJeHHs BBYKOBOW BONHBL OT pellepa JI0 YPOBHA, Cek;
» — paHee NOJCYNTAHHAS CKOPOCTH 3BYKa, M/CEK.
Torga ray6una YPOBHA SKUIKOCTH COCTaBHT

H=h+h. (X1I-20)

X

““'"‘_‘-‘-"‘-'-":’\-“ it

Y,

3
Beems 2208

&

Puc. XII-31. 3xoxor 3C-50. Pme. X1I-32. Camonummynuii 11y OHH~
HEIT TenmkcHE Mmamomerp MIT-1.

IIpn ycraHOBKe JABYX peIepoB BHYMCIeHWe IIyOHHB YPOBHA IPOH3BO-
WTCA B TOM ke TIOPAKe, KAK I B IPENLAYINeM cIydae, ¢ TOil JUMb PasHATed,
9T0 CKOPOCTH 3BYKa OIpejeldAeTc B MHTePBaje Me;KIY [epPBHIM M BTOPLIM pe-
mepamu.

Hpubopw das 3amepa nAaacmogozo u 3a6olirnoz0 OageHul. 3aMep IIaCTO-
BOTO T 3aG0MHOrO JABIeHH B TIYOOKAX CKBa/KHHAX ITPOM3BOAUTCH IayOHH-
HEIME MaHoMeTpaMu pasiamguoro Tuma. HamGonbmee mpuMeHeHHe IIOJYYHIR
MaHOMETPH ¢ HeIPePHBHON permerpanmeil MOKA3aHWil, W3 KOTOPHIX Pacmpo-
CTpAHEHHHM ABJSAETCH CAMONMIIYIHE TIyOMHHEN MaHOMETD MIT-1. Ilpun-
U TeficTBEA IOCHeHero 3aKaodaercs B caepyiomem (puc. X11-32).

JlaBienne JKUIKOCTH Tepes oTBepcTHe 2 B Kopmyce mpmbopa I neficTsyer
Ha cmabdor 3. BayTpermas moxocth cuabfona depes KammaunAp 4 coobmaercs
¢ BuTOH TpyGuatoil (reamkcmoil) mpymmHO#l 5. HipKEW KOHeI relHKCHO
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NPY/RHIHE 3aKpelljieH Ha cTepsiue 6. BepXuuil Komely IpysKUHEL 3aTIyIMEH 0 OPH-
coelMHEH K OCH 7, Ha KOTOPOil yKpelieHa crpedara ¢ mepom 8. Cunbsdon, 1pyo-
d4atad NpPYy/KUHA W KaOWJIJIAD BaloJHeHB pafodeil ;KUAKOCTBIO (TOJIy0J0M).
MamepaeMoe maBieHue B CKBayKHHEe BOCIPHHEMAETCS CHAB(HOHOM U dYepes Ka-
OUaiAp 4 mepenaercA TedMKCHOR npy:kuse 5. Ilpy:kuma packpydmsaercs,
U TlepoM 8 IMPOMBBOAUTCA 3allMch Ha amarpaMmuoM Oixanre. BiaHg BeraBicH
B KapeTKy 9, KoTopas IepeMemaeTca XogoBsiM BuaToM /0. XomoBoi BAAT Bpa-
HiaeTcs 4acoBRIM MeXaHmaMoM J7. 12 — MaKCUMaJbHBIL TepMoMerp.

B pesyabrare moBopora mepa m IepeMemieHES KapeTKH Ha AUarpaMMHOM
Gnagke OyeT 3alUUCAHO W3MeHeHIe NaBIeHHI BO BpeMeHI.

Bonee cosepmennoii Mojenbo0 aToro mpufopa ABIsSeTcS TAYOHHHBIL ca-
monumynmit magomerp MI'T-2¥Y. B mem mmeercst mpucmocoOienne IIA maMe-
HeHHA MacmTada B3alicH, YIYINIeHO RpeIUiecHHe IPOBOIOKH K NPHOOPY,
yBelIHdeHa ITPOYHOCTH HEKOTOPHIX 4YacTeil.

B nedrenpomsiciioBoil npakTHKe NPUMEHATCA W APyrue THILL IIYOIH-
HBIX MaHoMeTpoB. TexHMUecKasd XapaRTePHCTHKA HEKOTOPHIX TIJIyOMHHBIX Ma-
HoMeTpoB mpusepena B tabm. XI[1-5.

Tabauya XI1I-5

Texumyeckasn XxapakTepueTHKA TNIYOHHHBIX MAHOMETPOB

[TopurneBse TenukcHBIIL JludroBstit
caMOIUIIyIIite CaMOIMIIY I T CaMOIAITY I
ITorasaremn rayOnHHbe rayOuHELT Ty OMHHEIIT
! MaHOMeT PBL MaHOMETp MaHOMeTp
MI'TI-2 m MI'II-3 | MIT-1m MIT-2Y MIJI-5
ITpegens wamepenns, kl”/cm? 0—80, 0—160, 0—50 0—80
0—300 0—100, 0—120 0—160
0—200, 0—250 0—300
Pabouas remmeparypa, °C |Or 410 go-4-100 | Or--10 mo+100 | Or--10 mo-+100
Haace TouHocTH . . . . 0,5 0,35 1,0
Hopor ‘lyBCTBPlTeJIbHOCTH
B % or upe,qeua namepe-

5013 ; B 0,2 0,2 0,2
PaGouee nepememe}me -

IOyImero mepa, MM . . . . 95—100 54—G60 160—175
Twun yacoBoro Mexanuama . . | MI'M-1 u MTM-24 MI'M-1 PP-19
ITpogo/BRUTETBHOCTE OJHOTO :

obopora GapabdaHa, ¥ . . 1 poa MI'M-1 - e

n 24 ana MT'M-24
IIpo0mKA TEILHOCTE PAbOTHL
JacoBOI'0 MEXAHHU3MA, ¥ . . 15 masa MI'M-1 10 240
n 36 gaa MI'M-24
TFabapnTsl, Ma:
THAMOTD S < i e 32 35 102
JOBHA: .+ . . 1650 1300 1100
JANAHA C yTﬁ}Ee.IIHTBJIeM 2200 2000 =
Beoo, gt i 6,5 7,0 50
Bec ¢ ymmeumenem Beat 11,0 12,0 =

Il THApOAMHAMUYECKHX MCCIefoBaHuil He(TAHEX U rasoBHIX INIACTOB:
CHATHA KPUBHX BOCCTAHOBIEGHWS MaBjeHud Ha 3a00e CKBa/KUHBL IIOCIE OCTa-
HOBKH ee, H3YIeHNA B3aNMOJeNCTBUA CKBaKUH, a TaK/Ke JJIA APYIAX cIydaes,
KOT[Ia BOBHUKAET HeoOXOUMOCTh B M3MEPEHHH ¢ 00JBINON TOYHOCTHIO MAJIOTO
W3MeHeHIA JABJICHHSA BO BPeMeHH HpHMeHseTcs rayOmHHbil guddepeHInalb-
Bl camomumymuit manomerp J[T'M-4.

[puannn pgeiicteus guddepennuansuoro manomerpa [II'M-4 zaxmaouaercs
B TOM, YTO [[Be BO3IYIIHHEE KaMepbl, pas[eJeHHLe MOPIIHeM, 3alI0JHAIOTCH
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C;KATHIM BO3AYXOM 710 JaBIeHNS, IPUMEPHO PaBHOTO NABIEHIIO B HaMeIeHHoH
TOYKEe U3MepPeHHA ero B CKBaKUHe.

Ilocme enycka mpunbopa B CKBa/KHHY Ha HY/RHYTO TAYOUHY W OTKPBITHA
CcIelMaJbHOT0 KjamaHa JAaBlIeHHe B HIGRHeH ®amepe (07 MOpIIHEM) CpaB-
HAeTCA ¢ JABJIeHNeM BHeIIHeil cpejsl. BripaBHEBaHME JABICHUA, & TAKKe IO~
cJaeyionee N3MeHeHMe JaBieHns B CKBaKUHE Ha 3ajlaHHoil TIy0uHe BHIZOBET
mepeMenieHe IOPIIHs, B CBA3H C 9THM H nedopMaI0 BO3YIIHON DOAYITKA
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Pue. XII-33. a — ray6unmsii puddepeHnualbHblii caMo-
maury it Magomerp JII'M-4; 6 — nopmens Anddepennuaib-
goro Mmamomerpa JII'M-4.

8 BepxHeil Kamepe npudopa (mapg mopmrmem). Ilepememenne mopmHs, CBA3AH-
HOT0 IITANTOI ¢ PErHCTPHPYIOIIM YCTPOHCTBOM, OyAeT 3alucano Ha CHeInalb-
HoM OiamKke. SHas abcoTOTHOE JaBleHNe B TOYKe H3MEePeHHA ero, ompejeaeH-
HOe APYIUM TIyOWHHBIM MAaHOMETPOM, H BEINIHHY HepeMelleHusd IIOPUIHA,
To cllenmaibHOil opmyae ¢ GOIBINON TOYHOCTHIO PACCUATHIBAIOT H3MEHEHMI
JABICHHS B CKBayKHHE.

Verpoiterso mpuopa moxasano Ha puc. X11-33 a.

Bepxuafa W HWKHAA BO3YIIHEE KaMepPsl COeJMHEHbl MERAY coboil 1u-
auEAPOM 9, B KOTODOM HaXOAHTCA HOPIIEHb (ysex B). Ilopmenb coequneH
mrafEroit 8 ¢ KapeTkoii 6, CKOIB3AMEI MO ABYM TYro HATAHYTEIM CTPyHAM 4
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K xaperxe nmpumkpemiena ImiocKasd HPYKEHA § ¢ MUIMymmM mrudrom 4, 3amu-
CHIBAIOIIMM W3MeHeHHs JaBJIeHHA B CKBajkHHe (IlepeMelleHHsA MOpPINIHA) Ha
Omamke m3 MexoBoit Gymaru, BioskemHoM B OapaGam §. YacoBoit MexaHM3M
(ysen A) Bpamaer Gapabam mpm moMommu magbnes / m 2.

HUGKHell 4acTH TIYOHHHOTO MaHoMeTpa HaXofATcsa Kiamad // u mam-
sxera /2. Ha xnamam pgeiictByior nBe mpy:kumst 10 u 13, npum sToM HIKHAA
OpyKHEHA HECKOJBKO (CIIbHee» BepXHeil, BCIEACTBHe Uero KJIamaH B CKBa-
JREHe OTKpHBaeTca npm pgasiesumn ot 0,3—0,5 am membme pacuermoro.

Jlna 3amonHeHHmA MaHOMETpa C/KaThIM BO3IYXOM BMecTo mTymepa I4
H OPY:KUHH /J BBHHINBAIOT CHENHAIbHBINA BEHTHIH CO IITOKOM, O3B0 AOMIM
OTKPHIBATh M 3aKpPHBaTh KiIamadH /] Ioj jaBiIeHHEM.

YyscTBUTeIbHBIM HI€MEHTOM B IpuGope sBIfAercsa mopment (ysea B5).
ITopmens (pue. X11-336) umeer kianan / u caMOyIIIOTHAIIIYIOCA MAHKeTY 2.
ITocaepaas ofecmednmBaeT Haje/KHY0 repMeTH3alHNi0 M MHHEMAJBHOE TpPEHHE
OpU [BHWKeHAH NOpmMHA B ornuimdoBaHHOM BHyTpu mumiamanpe 9. Haaman
IOPIIHA OTKPHBAeTCA NPU Iepemajfax /aBJIeHHsd, OPEeBHINAIONINX Ipejlellkk
H3MepeHNA, B KpaiiHeM BepXHEM ITOJIOJKeHHH, KOrJa KOPIYC MOPHIIHA YIIpeTcs
B HIKHHI KOHeIl TPYOKH, M B KpaiilHeM HH;KHeM IIOJIOJKeHHH, KOIJa KJallaH
IOPImMHSA yOpercA B TPYOKY, YCTAHOBJIGHHYH moj mopmHeM. IIpm aTux momo-
JReHHAX BePXHAA W HIMKHAA KaMepH C0o0maioTes MesKmy coGoit m B HEHX
OPOHCXOJANT YPaBHHBAHNE JAaBJIeHHA, YTO HEOOXOAUMO IJIA OLHOBPEMEHHOIo
3aIOJHEHHA KaMep CKAaThiM BOB[YXOM, a TaKKe MIJs CHIKeHHA TaBIeHHA
B BepXHeil KaMepe IIPH IOJ/beMe MaHOMeTPA HA MMOBEPXHOCTH.

Ilepen cmyckoMm MaHOMeTpa B CKBa)KUHY 00e KaMepHl 3aIOJHAITCA Cika-
THIM BO3IYXOM /[0 IaBJIeHHA, PABHOTO HA BaJaHHOI TIy0MHe, ¢ YIETOM II0IpaB-
KHI Ha PasHAIYY Me:kIy TeMIepaTypoil Ha IHOBePXHOCTH M TeMIepaTypoil B cKBa-
JKHHE B TOYKe m3MepeHusA. IIpu aToM maBienne samosiHeHUA TPUGOPa BO3TYX0M
onpenendercA 0o obpasmoBoMy Mamomerpy Raacca 0,2—0,35.

Texnmueckan xapakTepuernka auddepernuanasuoro
maHomeTpa JAI'M-4/2

Maxcumansnoe  paGouee paBmemme, kI'/em® 150, 200 m 350
IIpepensr usmepenna audepeHNHaIBHOIO a-
BJIeHHA, % OT BeJHYNHE HavajJbHOTO pabo-

gero JlaBJeHHHA 10 m 20
Marcmmannraas — pabGowas Temmeparypa, °C +70
ITopor uyscreurenbHOCTH npubopa, wl'jem® . . =+ 0,005
Japaa pabodelt MIKAIR, MM . . « « « + « . . 100
Hapy:eHEHit THAMETD; MM - o o v v« 5 w0 o s 36—38
JERHA Becho Pt & to i e e e 1400
e i ol DR el S T o o e 6

IIpuGopur das usmepenus memnepamypei. VisMepeHus TeMmepaTypsl B Tay-
OOKHX CKBa/KUHAX IPOMBBOJATCA PA3HEIME IO IPHHIHIY AelCTBHA W YCTpOIi-
cTBy mpumbopamm. BmGop mpmGopa ompepenseTcA B 3aBUCHMOCTH OT IeJH,
TpedyeMoil TOYHOCTH W YCJIOBUII W3MepeHMil.

Ja n3mepenus TeMnepaTypsi cpentl B ckBaskuue 10 +80° C ¢ TounocThio
10 0,2° C npaMenseTca rayOHHHEEL caMOIMIIYIHIl reukcHET Tepmomerp TTT-1.
Homcrpyknua ero mnopofHa riayOuEHOMY renmkcHoMy MmaHoMmerpy MIT-2Y
¢ Toif IHMmb pasHHUNed, aro ¥ Tepmomerpa TTT-1 Bmecro cunbdona yeranoBieH
Tepmobanion (puc. X11-34).

Tepmobammon mpepcraBiafer coGoil TOJICTOCTeHHHH NUIMHAPHYIECKUI CO-
cya, cocTosmuii u3 Kopuyca I, Bryakn 2 ¢ kKanmiaapom 3 u npobku 4. Bayrpen-
HAA M0J0CTh TepMoOaIoHa coobmaeTca Yepes KaOWJLIAp & 1 KaHAL § ¢ BHYT-
PeHHell IoJ0CThI0 TelWKCHOH mpy:kumue. OfGe momocTH 3amosHeHH pabodei
ARUIKOCTBIO (TeJMKC — BOJOH, TepMOGAIIOH — TONYOJIOM).
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[Tpuanun peficTBMA TAYOHHHOTO TepMOMETpPa OCHOBAH HA YBeJMYeHHH
«00’beMa FKUIKOCTA, HAXOAIMeHcA B 3aMKHYTOM CHCTeMe MelnKCHAA NPY:HEHA —
TepM0oOAJLIOH, PK MOBHIIEHAHN TeMIepaTypsl ee. ¥ Beandenume o0beMa KATKO-
¢TH NPHBOAMT K MOBEHIIEHHIO [ABJIeHNA B CHCTEMe I PACKPYYABAHAIO TeIAKCHO M
NPY:KAHEL Ha YTOJ, IPOIOPIHOHAIBHEIT M3MEHEHHI0 TeMIepaTypsl TepMo-
HaloHA.

3amuch W3MepeHMs TeMIepaTypH IPOM3BOAUTCA NHOIYIAM ImTH(GTOM
Ha clelyaabHoM OJaHke aHAJIOrMYHO 3alUCH raBieHus B Mamomerpe MIT-2V.

Jnsa nygmeit oMpiBaeMOCTH TepMobai-
J JoHA B Kopmyce npubopa (mo cpasHenmio /2 Y
¢ MI'T-2¥) cpemanst oo HATeABHEE OTBEp- U \
11—

2 cTHA.

ITpopgomkruTeabHOCT TpOTrpeBa mpubopa
' (MHEpIEA) TpPU PABHOCTH TeMIepaTyp BO3-
AyXa W JKAJKOCTH, paBHOil paGodemy ama-
\ masony usMmepennsd, oroxo 30 mun. Janma
npubopa Ges yrmweaureana 1516 mm, ¢ yra-
memnrenem 2236 mm. Huamerp 35,5 mm.
Yacer paccumransr ma 10 ¥ paBogero xopa
KapeTKH.

Pacmudposka 0raHKOB ¢ KpHBOIl Tem-
HepaTypsl NPOU3BOAUTCS TaK jKe, KAk M IPH
usMepennn gasilenus. Omnpepenenne Beiu-
P UNHE OPAHHAT BefeTcsA OT HYIEBOil JIWHUM,
KOTOpasg TPOYePUHBAETCA HA PETrHCTPAIOH-
HOM OnaHKe IyTeM BpANIEHHA XOJ0BOTO
BHHTA KapeTKH CIeNUaJIbHHIM RIdoM. [Ipu

10 —]

.

Ny
| P4
1

LT P T

N i
N z 9TOIl OIepallW} OIpejelsAeTcs TeMIepaTypa
N N BO3IyXa, KOTOpasd JJIA MaJbHEHIINX pacde-
8 7o Apaserca GasmcHOl.
% Fay6unssit camonmmymuii GuMeTaIn-

Puc. XII-34. gecknit Tepmomerp TI'B-2 mpenmasmaven Pmc. XII-35.
Cxema ycgaHOB“ IJIA U3MepPeHHS TeMIepaTypHl B CKBa)KHHaX LayOmmHEH On-
Kl TEPMODANTIO- o 1+ 400° C mpM DpOMSBOACTBe TepMH4e-  MeTALIHIECKI
Ha B TAyOHHHOM ., X 11-35 TepMOMeTp

caMonnmymem ~ CKOTO BO3JlelicTBAA Ha ILTacT (pmc. -35). TTB-2.
TeTHKCHOM Tep- Tepmomerp TTB-2 coctomt w3 Tpex oc- , _ .. ...

MOMeTpe HOBHEIX JacTed: TepMOIYBCTBATEJBHOIO 3Je- 2 —Tpyba; 3 —
TIE=1: 3 8 6 w yaen TEPMO49yB~-
MeHTa J, KapeTKH 8 1 TypOHHHOLO YCTPOMCT-  orpurennmoro  oie-

Ba 1. TepMOYYBCTBATeNbHEN 2IeMEHT pej-  MeHT: 4 — g

‘cTaBiser coboit OGuMeTaNMHYECKYI0 BHUHTOBYI JIeHTOYHYIO 7Tpy6a  Kaperkw;

OpY;RUHY &, DPHKDPEILICHHYK HU/KHEM KOHIOM K KOPUYCY
npubopa, a BepxaEM K ocu 4. Ha oroii me ocm sakpemien

7 — y3en 3aluch-
BalIero  yerpoii-
CTBa; & — KapeTHa;

o 9 — BUHT; 10 —
OPY:KUHAIME fepskateab 7 ¢ OCTPHIM MTHPTOM HA KOHIE. Y6 Typom;
ITHM MTAPTOM ITPOMIBONATCA BAMMCH M3MEPIEMOH TEMIEDPA- hero *verpedoma:

Typsl Ha Gaamke (aniomMmEneBas (oibra), KOTOPEHIl 3aKIajs-
BaercA B KapeTky. TypOGummoe yerpolicTBo, cocToAmee u3

12 — XBOCTOBHK.

KyJadKa, c00a9Kkl U XpanoBAYKa, TPeHA3HAUCHO IS IepeMellenns KapeTKH
C BIIO/KEHHBIM B Hee OJaHKOM.

IHpmamun peiicreus Tepuomerpa TI'B-2 zarmiouaercs B caenyomen. 1lox
BINAHNEM W3MeHeHMsA TeMIEepaTyphl OKpy:Kammeil cpemsl OuMeTaimdecKas
Opy/KUHA PACKPYTUTCA W MTH(T 3amumer Ha OiaHKe Yrol pacKpyYHBaHUs
npy:unsl. [lepevemenne KapeTKn TPOUSBOAUTCA DPE3KMMH PHBKAMH TepMO-
Merpa BBepX. IIpm kaskgom priBKe TypOuHA IOBepHeT XpamOBHK Ha OFUH 3y06
U IepeMecTHT KapeTky Ha 5—O06 mm. IlosTomy sammes TeMmeparypsl moayenTcs
«CTYIeHYaTOM.

285



B medrenpoMeicioBOil MpaKTHEe UPHMEHAITCA TaKAKe JJIEKTPOTePMO-
MeTpPEl COIPOTHBICHNSA, TePMHCTOPHEIE M DJIEKTPOHHHEE TepPMOMETDHI.

I pubopwr das ombopa npo6 00w u negimu. M3 npnbopos, mpAMeHAEMBIX
711 oTGopa TAyOGHHHEIX ITPo0 BoAbl W Hedru, HamboJbImIee pacHpocTpaHeHHe
B mpakTHRe moayuymiau npoGoorbopumkm IIJ[-3m u ITPU3-II.
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Puc. XII-36. IlpoGoorGoprnk I1JI-3Mm.

1 — OpoBOJIOKAa, 2 — KIeTKa; 4 — yacoBoif MexaHMaM, 4 — (pPHKOHOH; 5 — Bam; 6 — raiika;, 7 —

mTHT; 8 — KONBNO; 9 — najed; 10 — mepexonHbiii naTpyGOK; 11 — KPECTOBMHA; 12 — NDVHMHA]

13 — BepxXHMII KjanaH; 14 — HMrja; 15 — Kopnyc, 16 — mapHe; 17 — KoJaOak; 1§ — WTOK; 1§ — HIDK-
HHI KaamaH; 20 — UpysHuHa, 21 — XBOCTOBHK,

IpoGoor6opank I1J[-3m mpepuasuaven jas ordopa mpod Boxsl u HedTn
W3 CKBAKMH ¢ guamMerpoM Tpy0 He Meuee 2.

IIpubop onycKaoT B CKBA/KAHY HA 3a[aHEYI0 TIyOHHY ¢ TAKHM B3aHMHBIM
HoNoyKeHNeM jeTajeil, kak mokasamo mHa pue. XI1I-36. Ilpm cmycke mpoGoor-
GOpHHKA B CKBa/KUHY LOJOCTD ero oT KiamaHna /3 o kianana /J samonHUTCA
FRHIKOCTRIO.

3areM Uepe3 YCTAHOBJIEGHHEII NPOME/KYTOK BpPeMeHH YacOBOH MeXaHH3M
cpaboTaer U KJIamaHbl OTCEKYT MPo0y KUAKOCTH B NPoOOOTOOPHUKE.
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SakpeTHe KIAalMaHOB TMPOMCXOMUT B ciaeayomeMm mopsagke. HempepriBro
paboTaromuii YacoBoit MexammaMm J§ depes QpuKiuoH 4 Bpamaer Bal 5, mMe-
jomuii Ha KOHIe pe3nly; cIoa3alomas IPH 9TOM ¢ Pe3b0Ll raiika 6 HaykAMaer
mrudroMm 7 Ha KoJabIo §, C¢BA3aHHOE }KECTHKO ¢ TaiabileM 9, U BHBOJNT ero m3
CONPUKOCHOBEHAA ¢ TOJOBKOI KpecToBunst //. HpecToBuHA coeHeHa MTOKOM
¢ BePXHHM KJIamamoMm /3, modToMy IPH ee OCBOOOKICHHI BepPXHOI KIamaH
moj fielicTBHEM cikaToll mpysrmHBL /2 mpmKMeTcs K cBoeMy ceminy. OgHoBpe-
MEHHO ¢ KIamaHoM mojHumercs uria /4 m ocsobopur mapuru /6. Hlapurn
yiAnyT BHYTpE TpyORM /5, a ocBobomuBIIMiica Koamak /7, cBA3aHHBIL Yepes
mToKk /8 ¢ mmxEIM KianapoMm 19, mox peiictBueM nmpyskunanl 20 mepemecTHTCA
pan3. IIpm 5TOM mepeMeleHUNH MITOKA HIKHAN KIalaH IPH/KMETCH K CBOEMY
mOcajlogHOMy MeCTy W OTCeduer
npoby sHugROCTH B TP060OTHOP-
HHKe.

ITocne mommema mpoboorhop-
HUKA HA MOBEPXHOCTH XBOCTOBHK
21 oTBMHYMBAETCS, 4 HA €r0 MEeCTo
HABMHYMBAETCA TepeBOgHAT IoO-
aosKa (puc. X11-37), mpu momomm
KOTOPOHl IPOU3BOAUTCA IepeBoj
JRUTKOCTH HM3  IIpo000TOOpPHUKA
B COCYJ A mcciegoBamms; mpm  Pmc. XII-37. Ilepesopmas romoska mpoboor6op-
arom mpofa HedTH BEITeCHIETCA unka [1]1-3m.

A3 npo6o0TOOPHAKA PTYTHIO.

ITeperommas romoska cocTout U3 Kopiyca / ¢ IByMA pyuKaMm J, IpH I0-
MOIIH KOTOPHIX ee 3aBHHYMBAIT B KOpIyc upoboorfopHUKA, BeHTHIA 2, 3a-
KPHIBAWIEro OTEEPCTHEe K COSUHHTeNBHOMY MTyHepy (INTylmep Ha PHCYHKe
He MOKa3aH, Tak KaK HAXOJMTCA 3a MJIOCKOCTBIO YepTeka), W MToKa 4, mpeHa-
SHAUEHHOTO s HPHHYIATEJIHHOr0 OTKPHBAHWA KiIamaHa Tpo0ooTGopHUKA.

Texnuueckas XaparrepucTHra npodoorbopuanka I1I-3m

O6weM oTGumpaemoil mpo6sl, cw® . . . . . . . Ilo 800
Pabouee pnaBmenme, kl'fem . . . . . . . . . 300
Tempmeparypa, 20 v S LT w0 He same 100
IIpojoamnTe IbHOCTE PABOTHI YACOBOTO MEXaHMN3-

T e e R O e e R BT LR ] e
ITpomomsnTeabHOCTH OMHOTO 060POTa OCH Yaco-

BOTO. MEXAHMIMA, “MUMN 7 40 A0 5 5 ot iein U 60
Fraybnia ey ern, Soesil us b e oun e il il L 3000
Jlnametp, man . G Py S e TR 39,0
JanHa (¢ yTAmennteneM), ¥x . . . . . . . . 2590—2630
Beg ‘(o yrameanzenem), k2 o . Ss i 10,5

IIpoGooroopamk ITPU3-11 (pme. X11-38 a) mnpenmasunaden s paboThi
¢ HEM mpu BuyTpenHem jasiennu o 300 xI'/em?.

PaGounit o6bem mpudopa 1000 ex®, mapyssusnii guamerp 35 ma.

ITpoGoorGopauk cocTonT ua Kopmwyca 6, BepXHero 8§ m HIpKHero £ Kiaama-
HOB, MTOKa 7, Hacajgxkum /, pabGoueil mpy:RuBH /0 m 3alOPHOTO MeXaHH3MA,
nmerontero Kopuyc I3, crakam 15, mee samenxu /7 u npymuny /2. Hranaust
VIIOTHEHH Pe3HHOBHIMA Koubliamu 4 m 5. B KoMmmiekT npobooTOopHUKA BXO-
nut mepesopmnk (pme. X11-386), cocrosimuit us Kopumyca /7, cepmednura I8,
rafigkn /9, sunra 20, neyx mrymepos 21 ¢ Bemrmisamu 22 m mMaxosmka 23.

Ilepex coycrkom B crRBasKuHy K Ipo000TOOPHERY HPHKPEINIAIOT TIPOBO-
JORY, IpefBapUTeIbHO HajeB Ha Hee Tpys I4. 3areM OTBHHUMBAIT Hacajry [/
H CHeMUATBLHEIM KII090M 3a mrudTel 26 BHBOAAT 00a KIamaHa U3 MOCAJOUYHBIX
oquanHapoB 4 m 9, B peayanprare uero npyskuaa /0 oxazkercd c:Karoii, a Toper,
00K KIamaHa 8 BeIifer U3 HUKHeH YacTH 3amopHoro Mexammsma. OcBobo-
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JEBIIHECA OT «OOKM» KIalaHa § HU/KHEEe KOHIB 3aMIEI0K 11 mop pmeiicTBHEM
npy:kuusl 12 COMKHYTCS M 3aKPOIOT oGparHHit Xof Kiamany 8. 3aTeM HaBHH-
YHBAIOT HACANKY I, TMPefoXpaHAOIIYI0 HIGKHMI KIANAH OT IOBPeAICHUA.
Bo Bpemsa cmycka mpoGooTGopHAKA B CKBa;RHHY TPY3 14 ynepuBaercs
Ha ycThe IpPH IOMOIM JOCKH ¢ IIPOpPe3bio.
Coycrus npmbop Ha HYMKHYH IIyOuUHY, cGpacusaior rpys I4. [pys,
£KOTB3S TI0 TPOBOIOKE, AOCTHTaeT IPoG0OTOOPHAKA M yapAeT 10 CTakany 15.
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Pue. X11-38. a — npoboorGopunx ITPU3-1I; 6 — mepeBo-
wuk mpo6 rasa (K WPOGOOTGOPHUKY MPU3-II).

P

AN

1
=
e e

SR

,_

s

=

Tlocaenumii 0T ymapa rpysa mepeMemiaercsa BHHS i, HAABATAACH HA BepXHHE
KOHIB BaIEeNOK, cOmmKaeT nx. IIpu 9TOM HIGRKHEE KOHIH 3aIIe0K PasjBH-
rajoTCA W CXOMAT C TOPHA «OORMY KiallaHa 8, ocBoboskaas pabouyo OpyKUHY
10; mox peiicTBEEM BTOMl NP HKAHBI BepXHM 2 W HWKHMI § KianaHH BTATH-
BAIOTCH B TOCATOYHE® HMIIMHJPH M OTCEKANT JKUAKOCTL N Tas3, 3aI0JIHAB-
mue paouyio Kamepy mpmGopa.

MomeHT yiapa rpysa Io CTaKaHy OHPEJeasAeTcs Ho pe3KOil HATAKKE IPO-
BOJOKH.

Iocae Toro Kak yCTAHOBIEHO, 9TO TPY3 AOIIeNX 10 npubopa, MOCHeIHIH
MOTHAMAIOT W3 CKBajKUHBIL.
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Or6op mpo6 rasza m BoAsl W3 HPoHOOTOOPHAKA NPOU3BOAUTCA NPH MOMOIIH
nepesopanka (puc. X11-386). s aroro BMecto Hacagku I K mpo6ooTGopHEARY
NPHCOeIMHAIOT IEePEeBOIHUK ¢ TAKHM pacderoM, 9ToOw mTudrsl /6 HEmKHETO
KiIamaHa 2 BONLIM B BHpes cepheunmka 8. 3areM HIKHUI KoHen mpo6ooT-
GopruKa (¢ HepeBOIHMKOM) IOJHMMAIOT BHIIIE BEPXHEro M BpamleHHEM Maxo-
BHKa 23 BEJIBHraloT M3 KOpIyca NepeBojHEKA BEAT 20 I BMeCTe ¢ HIM cepjed-
puk 18. BumecTe ¢ cepleYHHKOM W3 IIOCAJOTHOrO MWIHHAPA NPo60OTHOpPHHEKA
Ha 4—D MM BHTATHBAETCA HIGKHEI kiamaH 8. Bepxmuit xnanam 2 ocraercs
eme 3aKpHTHM. IIpW OTKPHTHE HIKHEro KJIallaHa Ta3 BEIIYCKAeTcA depes
BeHTWIb 22 u mrynep 21 B MepuyI0 emrocTsb. [locie orGopa rasa xKouer mpodo-
oT6OpPHAKA ¢ MepeBOTHIKOM OIYCKAOT HIDKe BepXHEro KOHIA mpmbopa W Bpa-
meHMeM MaxoBuKa 29 oTKpHBaoT BepxHHi Kaaman 2. Ilpm orkpeiTmm Bepx-
HEro RJIamaHa Boja m3 mpobo-
OTGOPHHEKA CBOOOJHO CJIHBaET-
¢ yepes MTyHmep ImepeBOTHUKA
B MEpHYIO €MKOCTb.

Jdy6puramopw. I'ny6mn-
HEIE MAHOMETDH, TepMOMETpPE
B 10po00OTOOPHHKH CIyCKa-
0TCA B CKBaKHHEL HA CTAlb-
HOIl IpOBOJOKE HpPH NOMOINM
anmapara flkoBimeBa, MIH Me-
XaHH3APOBAHHBIX nebenok
T'JIHH, Asmamall @ ApYyTHX.
Jlia coycka raiy0HHHOTO IpH-
Gopa B CKBaRHHY C H30BITOY-
HEIM JaBJIeHHEeM Ha YyCThe Ha
doHTAHAON HIH KOMIpeccop-
HOH apMmarype  ycTaHaBJIH-
paeTcs ayOpukarop. Jlybpura-
Top Hambojgee HPOCTOH KOHCT-
pyknun (pume. XII-39) mpen-
craBasier coGoit orpesor Qom- Pme. XII-39. Cxema obopymoBanusa CKBaKWHH JU1A
TagEOll TPYGH I AMaMeTpoM rIyOMHHBIX HWCCIeoBaHM.

21/,—3"" m gamnoit ot 1,5 o 3 M

B 3aBHCHMOCTH OT [JIMHE rayOumHuOoro mpubGopa. K Hmmzemy Topmy TpyOsl
npuBapeH (IaHem, KOTOPHM JyGpHKATOpP YCTAHABIMBAGIC] HA (DOHTAHHOM
apmatype 2. CBepxy Tpy0a 3aKphTa KPHIIKOil ¢ CATHHAKOM J, a Ha GOKOBOM
NOBEePXHOCTH €€ YCTAHOBJIEGHH BEeHTHIb 4 H MaHOMETp J.

Jlns cuycka rayOurHOro mpuGopa B CKBaKUHY HEOOXOJHMO OTBEDHYTH
KPHIIKY TyOpUKATOpPa, IPOIYCTHTH ePe3 CalbHUK HPOBOJOKY 6 H IPHKPENATh
ee K mpubopy. 3areM HpmOOp OMNYCKAlT B IyOpHKATOp ® 3aBHHYHBAIOT
KPBLIKY .

Janpreiimuii DOPANOK cOycKa NpuHOopa 3aKII0Yaercs B CJIeTyoIeM:
1) mpoayBaior JyOPURATOD JeIKHM OTKpHTHeM GydepHoil saasmmiu 7; 2) sa-
KPHIBAIOT BEHTIWIH 4 M Me/JIeHHO HOJHAMAIOT JaBienne B aydpurarope; 3) yoe-
MUBIIUCH B IEPMETHYHOCTH JIYyOpPHKATOpA, LNOIHOCTHI0 OTKPEBAIT GydepHYyIo
BAfBIGKKY; 4) 3amncaB NOKA3aHMA MaHOMeTpa W CUeTYHKA, YCTaHOBIEHHOTO
Ha jefejKe, IPUCTYHAT K IUIABHOMY CIycKRy mpufopa B CKBayKHHY.

Ilpu mogseme riayOMHHEIL DPpAGODP BTATHBAIOT B JyOPHKATOD, 3aKPHIBAIOT
OyQepHy0 3a[BHKKY, BeHTHIEM MeIIEHHO CIYCKAIOT MAaBJIeHAE, OTKPHIBAIOT
KPHIIIKY I H3BIeKalT mpubop.

Henwmameau naacmosg. Jlias oapoGoBaHusA IIACTOB, BCKPHTHX INIyG0KAMA
CKBAYKHHAMU, NPHEMEHIIOTCA TAK Ha3hBaeMble HCIHTATENN INIACTOB KOHCTPYK-
mun YGHUU, I'posHUM, Azmamam n gpyrme.

19 3awas 1255. 239
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HaunGoxee mpocTyo KOHCTPYRIHIO HMeeT HcHOBTarens miacros ¥ HNH
(pme. X11-40). Om cocromr m3 Ropmyca 3amoOpHOTO ycTpoiicTBa I, 3a0pPHOTO
yana A c ¢uanmem 2, makepa (pesmHOBOI MaHKeTH) J, mepdopupoBaHHOH
TpyOH 4 ¢ GammMakoM J Ha HI;KHeM KoHIe ee. Bepxmasa wacrs mepdopmposan-
Holl TpyOH coepmHeHa ¢ TpyGuaThiM mTokoM 6. TpyGuaThil MTOK MOKeT CBO-
60HO BXO[AHTH BHYTPSH (IaHIA NPH C/KATHE DaKepa BecoM TpyO, Ha KOTOPHIX
HMCOHTATeNb IUIACTOB chOycKaercas B ckBaykupy. Or BrmajgeHusa u3 Quasma
mrok 6 ymep;KHBaeTCA B HEM 3alednKaMiu,

vl

Ysen 4

v

2
| 2
6
3
Prc. XI1I-40., Cxema ucmmTaresnf Ivacron
4 YpHUHA.
5

BamopuEil ysen A mpejmasHauen A repMeTH3aNun GypPHILHEX TPYO 7
IpH CHOyCKe HX ¢ HCTIHTATENeM ILIACTOB B CKBaykuAY. [Ipn OTKPEITHH 3a0PHOTO
yeTpOiicTBA COBJAETCH HOCTYH COAED/KEMOMY ILTacTa B IycThie OypHIbHBIE
TPyOH.

Vzer A cocTOWT W3 MAYKHM CTeKAAHHHX IVIACTHHOK &, CKIEeHHBIX s
IPOYHOCTH KaHA[CKAM 0aJIb3aMOM, CTERIIOePHATeNA 9, npmwumuoil raiikm 10,
raiiku 17, pemerku 12 u ¢uGposoii mpoxmagkm 3. Mecra compHKOCHOBEHUA
CTERIONePSKATENA ¢ MATKOM CTEKON CMA3HBAIOTCA PACIIaBICHHBIM OHTYMOM.
B kadecTBe PE3HHOBON MAH;KeTH HCIONb3yeTcsa NWIHHAPUICCKHIl Nakep
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TposHUN. Tormuua Dnavskym CTeKIAHHEIX IIACTWHOR OHpeeasercsa mo dhop-

Myie
‘ 8 =0,458 ) Hy,
rae 8 — TONMHHA NAYKH CTEKOI, MM;
H — raybmna crBa;RuHBI, M;
Y — YAeABHHIT Bec INIMHUCTOrO pacTBOpA.

(XII-21)

Wcnwiratens mnacros YPHUHM cnycraor B ckpamuny Ha 4, 5 u 6
OypuIbHEX Tpy0ax WIM Ha KOMOMHMpPOBAHHOIT KOJOHHe, COCTABICHHON H3

OypHIBHEX TPYG (BHH3Y) I HACOCHO-KOMIIDECCOp-
HEIX Tpy6 (BBepxy). OOmEil Bec KOTOHHH TOJIKEH
OBITH JIOCTATOUHBIM I TePMETH3AIHMH CKBAKUHEL
CIKATHEM IaKepa.

ITocne ycraHOBKH wenmbiTaTenss IIACTOB HA
MecTo B OypmibHEIE TPYOB OpPOCAIOT MeTaamue-
CKHIl CTep;KeHb auamerpom 25 ma, mamHoi 1 M,
HIGKHUN KOHEIl KOTOPOTO BaOCTPEH MOJ YIIOM
60° um szakamen. Crepenmr pasfupaer maury
CTEKOJ 3alOPHOr0 y3Ja, M COAep:REMOe IuIacTa
HAaYMHAET OOCTynaTh B GypuiubHEre Tpyodsl, Crep-
KeHb OT IajleHuA B nepopuposannyio Tpyoy yiep-
JKUBAETCA PEIIeTKOIl.

[epmermunoCcTs yHIOTHEHHsS NaKepa HpoBe-
PAKT [0 YPOBHIO TINUHUCTOTO PacTBOpa B 3a-
TpyOHOM mnpocrpaHcTBe. CHmKeHHe ypoBHA pac-
TBOpa MOCJ€ OTKPHTHA 3aMOPHOTO yCTpoiicTBa
YKasmBaeT Ha HETepMeTHYHOCTh YCTAHOBKH Ia-
Kepa. I'epmermumocTh MOskeT OHITH JOCTHTHYyTA
AOLOJNHUTENbHOIl HArPY3KOH Ha DAKep MWIH BTO-
PHIHOH OpopaloTROI CTBOJMA CKBAKIHEL.

ITo oxoHUAHNN HCUKTAHAA ILTACTA C IOIHEMOM
GypuiabHEIX TpyG cHEMaercs HArpysKa Ha makep,
KOTOPHI NPHAEMAeT HepPBOHAYAILHEIE DAa3MepH.
Ilocie wero wmcmsiTaTenh ITACTOB H3BIEKAETCA
H3 CKBayKUHHL,

Menwrrarenn miacroB I'posHUU prmycra-
jorcss tuma MII-2-4'/, (mas ckBaskum 5" u 6”)
¢ muauHApHdeckum marepom m tunma WUII-5%/, (nas
ckBarue 7°%,", 9%/, 10%," u 11%/,") ¢ nuins-
JAPHYECKHM U KOHHYCCKAM IaKepaMi.

Cea6. Orkauka H3 TayGOKAX CKBaKHH HpH
TH/IPOTe0JIOrHYECKOM HX ONpOGOBAHUM 9acTo Tpo-
M3BOJIMTCS IOPUIHEM KOP3HHYATOrO THIA (cBaboM).

Ilopmens 3aBOJICKOr0 H3TOTOBIGHHA COCTOHT
M3 II0JIOr0 INTOKA H TPeX KOP3HHOK-IIOpIIHeit
(puc. XII-41). Bmyrpm mToka Haxommres 06-
patHhil knamadn. B ckBaskmHy mnopmens cmy-
cKaercsi Ha KaHaTe. B cayuae mamoGmocTH ero
YTAMENAIOT IPY30BOH INTAHTOM.

Ilpu morpyskemnnm mopmHs B BOXY oGpaTHBL
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Pac; - XH-41.© Cra6. o —
BHOIIHUI BHJ NOpIHA; 6 —
JeTanb KOpsmHKH # obpar-

HOTO orapoBoro Rilama”Ha
TOpIIHA;
1 — Tpy6uaTeie CTeKHHA;, 2 —

MY(QTBI; 3 — BODOHKH; 4 — pesH-

HOBRIE MAaHIKeThl; 5§ — HIHKHI

HUMNIEAb, 6 — BepXHHH JpIp4a-
T HUNIEJb.

RJIamaH 3akpeiBaercsa. Pe-

BHHOBHIC MAH;KeTH KOD3HHOK HIPH HOJABbeMe IOPIIHA ILIOTHO HPHKHMAIOTCH
K TpyGaMm n Ha MOBePXHOCTH IOJHHMAETCH Bech CTONG BOJEL.
Orraury Bojw cBaGoM IPOMBBOJAT IPH MOMOIE GYPOBOIO CTAHKA, TpaK-

TOPHOTO Aarperara
C BHIIIIKOI.

ihe

«Baknmemy

HWIX Kakoro-nmbo

OPYroro HOABeMHHKA
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METOAbl YBEJIWHEHUA U BOCCTAHOBJIEHHA rn ABA
BOAOOBHJIbHOCTH CKBAXHH Xill

§' 1. TopnepupoBaHie ¥ nepjopauHsa CKBAXKHH

Topneduposanue cksascur. Ilpu pasBegre HOI3eMHEIX BOX HepegKO B Of-
HOM 1 TOM 7K€ BOJIOHOCHOM TOPH30HTE OJHH CKBAa;KHHH ABJIAITCA BOJ00OHIB-
HEIMH, ApyTHe — CIa00BOMOOOMALHEIMI WIH mase OeasogumiMu. OcoGemHo
aT0 HaOMIOaeTcas B BOJOHOCHBIX FOPH30HTAX, CJHOKEHHHX TpeI{HHOBATHIMHA
M 3aKapPCTOBAHHKEIME TOPHBIMHU TI0POJIaMH.

Mangtit me6AT CKBajKMH HIN HX Ge3BOJHOCTH MOTYT OHTH 00YCIOBIEHE
H3MeHeHHeM TPemIHOBATOCTH IOPOJ] 0 TIyOuHe U IPOCTHPAHHIO; dandalbHoR
H3MEHIHBOCTHIO HOPOJ; PA3INYHOH CTeNeHBI 3aKAPCTOBAHHOCTH IOPOJX;
M30JMPOBAHHOCTBIO TPEIUH W IIYCTOT B OJHAX H TeX ke HOpPOoJax M ropusoH-
Tax; 3amOJHEHHeM TpPeOAH BTOPUYHEIM IHECYAHO-TIMHUCTHIM MATepPHAIOM;
IMHA3ANAeH OTKPHITHX TPEIHH MpH OYPeHny CKBAKMH ¢ OPHMEHEHHEeM TaH-
HHCTOIl TPOMBIBKH M JIp.

Iaa mamoseGUTHEIX I 0e3BOJHBIX CKBAajsKHH, IPOMJEHHHIX B MarmaTmde-
CKHX, MeTraMOpQUIeCKHX H KpPEOKHX OCAJOYHEIX TOPHHX HOpPOJAax, IIpHMe-
HAETCsA TOPUeAMpoBaHNe, MOCIe KOTOPOTO CKBAKUHEL MOI'YT CTATh HNPUIOHEIME
s skemryaramun mojgseMusx Box. [Ipm Topnegmposanmm ckBasKuHE Ha ray-
OuHe B peayabTare BapeiBa obpaayiorcs Tpm cdepsl.

1) Cdepa cumomsuoro paspymleHn#s, B Ipejerax KOTOPOHl Ipoucxomur
paspymienue u jipodaeHne TBepAsx nopox *. Jra cdepa (mosocTs) HeGodbIIAs
mo pasmepam. OmpefensieTcA OHA, IPH COCPENOTOYEHHOM 3apsafe, mo gopmyae

Rpasp = Kpasp V' C, (XIII-1)

rjie Rpaap — pamuyc chepsl paspymeHus, i,
KoadumenT MOAATIHBOCTH TOPHHIX IIOPON PaspymeHH (Aias
cKaabHbIX Mopox Rpap = 0,1 + 0,4);
C — Bec sapaga BB (rpormma), we.
2) Cdepa tpemmuooGpazoBanua (HeoGpaTmMoil medopmanmum), B KOTOpPOi
BCJIE[ICTBHE CMEIeHAA MopoJl i JABJICHHA ra30B B3PHBA 00pasylTCa pagnalb-
HEe M KOHIeHTPHYCCKHE TPOU[HHLL B PAaJHyce, JOCTHIAIOMEM B CKaTbHEIX HOPO-

fax BeJUIAHH ~~ 4R paap.
3) Chepa pacupocTpaHeHHA YUPYToil BOJHBI, He BHI3HIBAIOMEN paspyrre-

HAS Hopoasl (cdepa coTpsAceHus).

pasp —

* Ecam MOPORE. MATKHE, TVIMHHCTHE I MOPHCThIe, TOrAA OHH IIOA BAHAHHEM B3DHIBA
‘YIIOTHAIOTCA W HECKOJABKO MeTaMoppuayiorcs.

.292



B npememax cdeprr TpemuHOOOpa3OoBaNMA 3HAYUTENHBHO BO3PACTAIOT

TPEIUHOBATOCTL TOPHBEIX IOPOM, pasMeps paHee CYMECTBOBABIINX TPEOMIUH,
— HOBHINAETCA BOJONPOHUIAEMOCTH IOPOLI,

ueM B 00YCIOBIHBAGTCA YBEIHYCHHE Je-
OHTa CKBaKUHEL HOCIE ee TOPIeIHpPOBanus,

B macrosamee BpeMa TopmegupoBanie
MUPOKO HNpPHMeHsSeTcd Ha He(PTAHKX Me-
CTOPOKICHUAX, TI'e A VBeINTeHH: Je-
Onra He()TAHBEIX CKBA;KUH M IPUEMICTOCTH
HATHETATEIbHBIX CKBAKIH HCHOJb3YIOTCH
PasIuYHBIe TODPIEABI, KOTOPHE IIpHMe-
HAMBL W JJIA TOPHeAHPOBAHHA THIPOreo-
JOTHYCCKHUX DPA3BeJ0YHBIX M HKCIUIyaTa-
IMOHHBIX CHBAKHH,

Topmema x06oro THOA COCTOHT N3
sapsama BB (gacro cocrasmoro), sapaj-
HOM 06G0IOYKN (KOKYXa), CPelcTB B3PH-
BaHWs (B3PHIBATeNb, NATPOH-0OEBHK), ro-
JIOBKHM M HAKOHEUYHHKA.

B KOHCTPYRTHBHOM OTHOIIEHHH TOP-
! Oefsl  Pasfelsioress Ha  repMeTHuYHbe,

: Yy EKoTopux 3apax BB  szaxmiouen
B IPOYHYI0 METaXINIeCKYI0 OO0JOUKY
(pume. XIII-1), BBgep:RuBaoIy0 BHeMI-
Hee napnenme no 500 am, u Herepmermu-
HBEIE, B KOTOPHIX HMEeTcs Jerkas aJioMu-
HHeBasg, peke IUIacCTMaccoBas 000J09Ka
(pme. XI1II-2), npmuem BB B armx ToOp-
Hefax HAXONHTCA B KOHTAKTE CO Cpemoil
MoJ JlaBIeHHEeM, CVIIECTBYIONNIM B OK-
Py Kalomei SRUTKOCTH, Huswe, B
rabx. XIII-1, npusopmres wkparkas Tex-
HHYeCKasdA XapaKTepHCTHKA, OCHOBHEIX
\ THOOB Topuen *.
‘ [Ipoerr TopmenmpoBamms cKBaKHHB
COCTABAAGTCA HA OCHOBe TIHATEALHOTO
\ U3YYEHHA €€ Te0JI0TO-IHTOJ0IHIecKOTO,
IUAPOTEOJOTHISCKOTO 1 TEeXHHYBCKOTO
ey paspesos.

Ciemyer saMeTuTh, 9TO A TOpIe-
JHDOBAHNA THIPOTEOIOTHYECKHX CKBAKIH
nejecoo0pasHee IPUMEHSATH HErepMeTHY-

] HBIE TOPIEE, TaK KaK IPU B3PHBE TepMe-
Pme. XIII-1. THYHHX TOPIE] 00Pa3yercsa MHOIO 0CKOJ- Pme. XIII-2.
Topmena @-2. KOB, 3aCOPAIOMNX CKBA/RIHY H ee HpH- CX@ML’;\F HTIDPHBJIH

1 —zapam; 2 —xop- 3a00HHYIO 30HY.
oyc; & — IpoMesky-

1140

260

Z

el

r o

1 — xopmyc; 2 —
roum © neromatop; I'maporeosormaeckas OMEHRA TOPIE-  japmn: 5 s napmme
— B3PHBATEIb. T Barenb; 4 — rpya;
AMDOBAHIS  MOKET TPOMBOAUTHCA WO  BaTens; 4 —rpy
ciaegyomeit dopmye:
n=-=, (XII1-2)
d

* IloppoGHoe onucanue TOpIeA M YCIOBMI HX NPUMEHeHHA IPHBOJATCA B CICINalb-
HOil ;uTeparype (cM. manpumep: C. A. Jlosasn, J. A, TopGernko, B. J. K a-
o a a s Topuepmposanme m epdopanusa ckpaxun. Iocromrexmamar, 1959; Cnpapoummk
reomsnka. [Ton pex. C. I'. Komaposa, 1. II, I'ocronrexmapar, 1961).
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rae n — Koa(pPUIMeHT H3MeHeHHA [eOHTA CKBAKIHBI,
¢, — YMeAbHBIl Ae0AT CKBARUHBL 0 €e TOPIeJnpOBAHAA;

g, — TO ke TOcJe ee TOPIEJUPOBAHMA.

Koaddunuent n moxer usmenarbesa or 0 go 1 u Goxee.
1) Ecam n = 0, topueaupoBanme NPHBOXUT K IOMHON moTepe pebmTa
CKBAJKHHBI, 9TO OOBACHACTCA HENPUTONHOCTBI0 BOMOHOCHBIX HOPOJ A TOP-
negnpoBanus (BOJZOHOCHBIE IOPOJBL C BRICOKHM COJEp/RaHNeM IIMHHCTHIX da-
CTII, MHOTOUMCICHHEIME TPOCIOIiKAMIL M HPOIMIACTKAMI IIMHUCTHIX TOPOJ).
2) Ecau n<Z 1, o >0, TopuegupoBaHue IPHBOXUT K OTPHUATEIbHEIM
peayanTaTaM, 4T0 00BACHAETCA HENPHUTOAHOCTEHIO MOPOJ AJIA TOPIeHPOBAHMUA.

Kpa’raﬂa TeXHuYecKasa XapakTepucTHEAa Topmej

Tabauya XIII-1

Hapymusrit
THuL TOpOeR anameTp, JlamHa, M Bec BB, ke ITpumeuanue
MM
lepmernunan @-2 60 1140 2,5 Brmycraiorcsa 3a-
BOJIOM
Tepmernumas TB 60,3 1200 1.5—2,4 HsroropaAmTeca HA
. MecTe
To ke 48,3 1200 0,95—1,5 »
» 73,0 1200 2,3—3,6 »
» 88,9 1200 3,6—5,6 »
» 114,3 1200 59—9,4 »

Tepmernunaa TT 48,3 1320 0,95—1,5 »

To me 60,3 1140 1,5—2,4 »

» 88,9 1140 3,6—5,6 »

Tepmernurag acbo-| 101,6; 127; | Onpepenserca | Ompemensierca B | IlpmMenserca B
neMeHTHasg (Ko- 152,4 KOHKpPeTHBEIMH 3aBACAMOCTH OT OTIEITHOM IIOPAN-
KyX W3 acbecro- YCIOBAAMIL JUTHHEL Ke
HMeMeHTHEIX TPYO,

MPOOKH — U3 THIT-
ca)

Tepmernunag Ky-| 70 m 120 To me 3apag BB mmeer | IlpuMeHserca B
MyJATABHAA OCe- HyMyJIATHBHYIO ONEITHOM HOpPSJ-
BOTO JelcTBHA BHIEMKY, oOpa- Ke

HerepMeTnuHas HWeHHAVI0 KHHU3Y
TII:

TII-35 40 3350 3,01
TII-43 48 2760 3,37
TIHI-50 55 2860 4,56
TII-65 70 2310 4,68
TII-84 90 1910 5,16

HerepmMeTnaHas

TIIB:
TIIE-106 106 500 5,9
TIIB-126 126 500 9,5
TIIB-166 166 500 17,1
THIB-206 206 250 13,4
THIB-236 236 250 17,7

Herepmernanas [Ipuvenserca Mg

muyposas TJII: OUHCTKH (HIBT-
pos m uepdopa-
TOPHHIX OTBep-
cTHit

TOII-25 25 Omnpejenserca | 3apAl COCTOHT U3

KOHKDEeTHBIMIH |  JIOTOHHP yIONIEro
YCHAOBHAMMI mHypa
TAUI-50 50 To ke m-B
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3) Ecam n = 1, TopnegupoBanme He Jai0 JO0JKHHX Pe3yJILTaToOB IO Pas-
JIMYHEIM OPHIHHAM: HEJAOCTATOYHAA BeJIMYMHA 3apAa; IMI0Xas OYHCTKA CKBAa-
JRHHBL OT NLIaMa; HeKOTOpas TIHHHCTOCTH BOJOHOCHEIX TOPOJ, He YYTeHHAA
P COCTABIEHUH IIPOEKTA TOPHeAMPOBAHMA; HEJOCTATOUHAS NPOMBIBKA CKBa-
JKEHBL OT TAMHUCTOrO PACTBOpPA M JIP.

4) Ecam n > 1, TopumegmpoBaHHe IAJN0 IOJOKHTEILHEIC pe3yIbLTATH,
JIeGUT CKBajKUHEL yBelHMumBaercsa, maoraa comee gem ma 100%.

OueBngHO, 9TO B MePBOM U BTOPOM CJAYYasAX He TPeOyeTcsa MOBTOPHOE TOp-
HefpoBaHHe, TOIA KAK B TPETHEM CIAYydYae OHO MOFKET [JaTh HOJOKHTE]bHEBII

Tabauya XIIT-2
Texnnmueckas XapakTepHCTHKA MyJeBHIX M TopuefHora mepdopartopos

g = ) g
i %0 o T 0 > el o3
S lm | B % S P 1 VA W T R
Ilapamerps ) o~ E g 0.:3 g ;é Eé E
sl | &= =) B | B |<=]|<&| &
Hapymnasii nmamerp, xux | 108 | 88 98 80 65 55 98 84 100

Jnaaa, awm:
mepjoparopa B cGope |[2890|2890; 1705 | 1690 | 1685 | 1582 | 1020 | 1010 | 775

PONORBYL oy oiiw i s 898 | 898 | 303 303 303 | 303 — — 153
3amajgbHOM  cekmum | — | — 213 213 213 | 175 - — —
nepdopaTOPHOK CeK-

TRIE hialan et e & 640 | 640 | 350 350 350 | 330 e - 260
obrerarenrs . . . . | 125 125 | 180 165 160 1} 7165 — — 102
KaHajla CTBOJOB . . 80 T2 o6 48 a8 28 42 ad 40
KAHaNa CTHONA . . . |42 71127 | 427 127 12,7 10 BT R b B ()

Ouamerp cTBOJia M| mar

PEBROBL, Mm-S — | — |45X4,5|45X4,5[39x4|36X4| — — |60x3
HoangecTBO CTBOJIOB

B CEKOWHA, MT- . . . . 10 | 10 3 3 a 3 3 3 2
Paccrosane Mesjy CTBO-

JaMH B ceKOud, xx . . | 50 | 50 75 75 75 60 56 56 88

VYroa cmemenns oceil co-
CeJHHX CTBOJOB B CeK-
TR, DAL 5 aiv o ks

Koamgectso mepdopaTop-
HBEIX CeKOmiI B OJHOI

180 | 180 30 40 45 45 36 36 180

COODES I kT G Ho3| Ho3| Hoi5 | [fo30 | JHo 20| Do 15 3 3 3
0O06BeM mOpoOX0BOH Kame-
s e O e e Cas i i 4,5 3.8 3 39 | 33 | 40

Bec mepdoparopa B chop-
RO Kool hee e
IlnoreocTs  mepdopanmm
(cpenEee  KOJIHYECTBO
cTBodioB Ha 1 M) . . . |156|156] 8,6 8,6 8,6 9 18 18 Tal
JlonycTuMoe THAPOCTATH-
geckoe jasienme, am | 500 | 500 | 600 600 600 | 600 | 700 | 700 | 500
Honycramas pabouan
reMmeparypa, °C . . . | 120 | 120 | 120— | 120— [120—|120— | 120 | 120 | 4120—
180 180 180 | 180 165

140 | 100 78 56 34 21 48 36 33

Npumevanue. 1) Hopayca n creoim mepdopatopos 11113 m3roToBIAKT H3 CTaan
18XHBA, mepdopatopos CCII-41/,, CCII-3'/, m TIK-22 ms cranm OXH3M,
mepoparopos AIIX-6 m ATIX-4—m3 Toit m ppyroii cramm. 2) Jlas nepdopaTopos
CCII-4'/, m CCII-3'/, B3fATa JIIMHA OpPH TPeX CEKIOHAX ¢ yYeToM KaOeJAbHON TOMOBKIL.
3) Jaa CCII-41/, m CCII-31/, ykaszaHa moJHas [JWHA KaHaja CTBOJIA; YacTh ee 3aHATA
MOPOXOBEIM 3apsAfoM. J[iWHA COOCTBEHHO KaHAJa CTBOJA, IpPOXOAUMOrO Iyied, coCTaB-
JAeT COOTBETCTBEHHO 52 W 42 mm. 4) J[nmHa ®W JHaMeTP 3ampeccoBaHHOTO B KOpIyce
crsona paus mepdoparopa CCI-4'/, cocrasuser 107 m 42 mm, mna mepdopatopa
CCIT-31/, — 89 u 38 mm. 5) Jonycrumas pafouas TeMmepaTypa 3aBHCAT OT NPHMeHAEMBIX
3apAI0B H BOCILIaMEeHMTe.Ieil.
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Pmc. XIII-3. Ilepdopatop
AIIX-4. £

2 -
4 —

1 — rabenbHaA
KOpPIYC; & — HAKOHEYHHEK;

TOJIOBKA,

Kabenp; & — YOJOTHEHHE; 6 —
BNEKTPO3anai; 7 — IOPOXOBOM
papAfl; & — OyJaA; 9 — PesuHo-

Bafg npobKa.
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Puc. XIII-4. Top-
mepHHE  mepdopaTop
TIIR-22.

1 — rabenbpHaA TOIIOBKA;
2— CeKOHA; 3§ — CTBOJ;
4 — cHap#Ad; § — IOpPOX0-

BaA KaMmepa; 6 — HaKoO-
HEYHHK; 7 — MydTa coe-
IHHATEIbHAA.

Kr
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XIII-5.
mepdopaTop ITR-103.

Puc. KyMyIaTHBHEI

KI' — kabenpHaa romoBra; JIOI —
OeTOHUpYIOmMX mHyp, ITP — aJeK-
TpOnpoBof; BII — B3PHBHOI DaTPOH.
1 — rosoBKa nepoparopa; 2 — rep-
MeTARHDPYIONIHEe pPe3HHOBHEe YILIOTHE-
HHUA; § — PEe3uHOoBasd YNIOTHUTEIbHAR
npobKa; 4 — KYMYJAATHBHHEI BapAf;
5 — BJIEKTPOBBOM; 6 — KOPHYC Iepdo-
paropa; 7 — DesMHOBaA NpobKa, rep-
MeTH3ND yIoman oTBEpCTHE; & —
OIOPHEIH DUCK; § — OyMayKHaA BTYI=
Ka; 10 — HaKOHEYHHK.



pesy.IbTaT, ecil NPHMeHATH LA MOBTOPHOTO TOPIeAMPOBAHNA TOPTICIK THIA
TIO mam THI.

Iepgopayus ckeascur TPOA3BOANTCH B PA3BEIOTHEX, ORCINYATAIHOHHBIX
H HATHETATEJLHHEX CKBAJKHHAX /sl BCKPHTHA He(TeHOCHBIX, Ta30HOCHEIX
1 BOOHOCHHEIX IUTACTOB, HEPEKPHITHX 05CaHEME TPYGaMMl 1 NeMEeHTHEIMM KOJIb-
paMi. B HEKOTOPHX CIydasxX Heppopanuio OPOM3BORAT M JUIA yBeIHUCHHA
e6uTa PasBeOUHEIX M HKCIUIYATANMOHHHIX CKBajKHH WM IPMEMHCTOCTH Ha-
IHETATEIBHEX CKBAKUH.

Ilaa mepopanui HPEMEHAIOTCA IyJeBke, TOPHE/Hbe M KyMyJIATHBHELE
nepdoparopn (pme. XI1II-3, 4, 5). B ragx. XI1I11I-2 m XIII-3 npusopnTCs TexX-
HUUecKas XapaKTePHCTHKA IeppopaTopoB.

IogpoGHoe omumcanme mepopaTopos u HX OANTMCTHICCKAX [AHHEIX
naeTcs B CHENUMAJBHON JIHTEpaType.

3nech MBI TONBKO 3aMETHM, UTO AJisA Iepdopamum TAAPOreoJormIecKAx
CKBA;XWH, NPOHIEHHHX B BOJOHOCHHX TIOPH30HTAX, CJIOKEHHBIX IIECKaMH
WIH CIa00CIeMeHTHPOBAHHKIME HeCUaHAKAMM, MOKHO HPUMEHATH UYJIeBHe
nepQopaTopsl.

Jls cKBasKHH, IPOIIGHHEIX B MarMaTAIeCKHX, MeraMopdIIeCKRHX ¥ TBEp-
JEX 0caJI09HEX TOPHHX NOPOJAX, 001a/al0mux c1aboil BooIPOHANAEMOCTEIO,
XOpOIIHe Pe3yaHTATH B OTHOIICHHH YBeANIEHUs BOJOUPOHHIAEGMOCTH IIODOA
MO7KeT JaTh IpHMeHeHNe TOPIeJHOro mepdoparopa TIIK-22 winm KyMyJIATHB-
arx mepdoparopos Tumos 1K, IIKC m apyrmx.

T'mporeoaormaecKas ONeHKA NepHoPUpyeMEX CKBAFKAH MOKET IPOH3BO-
nurbea mo dopmyme (XIII-2), ecnm mepdopanmua BHIONHAETCA B IEIAX IO~
BEIIeHAs (UIBTPANHOHHEIX CBOCTB BOJOHOCHHIX TOPHHX IOPOJ, BCKPBITHIX
HI¥ TPOHIEHHBIX CKBAKHHAMH.

§ 2. N'mppaBnnyecKHi paspbiB nnacra

l'ugpaBnmdeckmii pasphB IacTa ABIsAeTcsA SQYERTHBHEIM CPEJCTBOM
yBeJHTIeHns NPOHMIAEMOCTH TOPOJ UPH3aGOHHOH B0 CKBAKMH. On mpu-
MEHAETCH IS YCKOPOHHs TPHTOKA JKUAKOCTH M3 TUTACTOB K 3a00AM dKCINIyaTa-
[MUOHHHX CKBajKUH ¥ YBEIHYeHHA IPHEMUCTOCTH HATHETATENbHEIX CKBAHH
OpH 3aBOJHEHMAX HeQTAHOro IIacTa.

Ilia o6pasoBaHUA PA3pPHBOB H MIyOOKHX TPENHH B He(TeHOCHBIE IIIACTHL
10J1 6O BIIAM JABICHIEM Uepes CKBAKUHE 3aKAYMBAIOT He(Th WK CHENHATLHO
BASKHe JKMTKOCTH. TpeIHHE PaspHBa, BOZHMKAKNME B INIACTAaX, OOHAKAIOT
GoapIIMe ILIOMAAN He()TeHOCHBIX IOPOA, YTO B 3HAUHTENLHOII Mepe oOsergaer
mocTymieHEne He(TH WM BOJB B CKBajKMHE H3 Cl1a0ONpPOHMIAEMHIX HPOAYE-
THBHHIX IIACTOB. B HeKOTOPHX ciydasxX Ae0uT CKBAKAH IOCIe THpPABIITe-
CKOTO pasphiBa YBeJINYHBAETCA B HECKOIBKO pas.

MeTogHKa THAPABINYECKOT0 pasphiBa IUIACTA 3aKJII0YaeTCA B CO3NAHHA
Ha 3a00e CKBA;KHHH BHICOKOTO JaBIeHHA, HOPEeBHINAIIIEr0 MeCTHOe TOpHOe
naBleHHe B IpH3a00MHOM YYaCTKE CKBAKUHEI, C npubaBieHHeM HEKOTOPOl
[OTOTHUTENBHOM BeJMINHEL, 3aBHCAMEH OT MPOYHOCTH PA3PHIBAEMOH HOPO/IEL.
B mpomecce TEAPaBIAYECKOT0 PasphiBa B IUIACTE PACIIHPAIOTCS ECTECTBEHHLS
BT BO3HUKAIOT HOBHIE TPEMIUHEL, 32 CUET Uero U yBeJIHYnBaeTCsA NPOHIIaeMOoCTh
nopoj TpH3afoiiHoro yd4acrka.

Jlia coxpaHeHHsi TPEIHH B DACKPHTOM COCTOAHHH BMeCTe € Bid-
KOii JKHJKOCTBIO 3aKAYMBAETCH ONPEJeNeHHOe KOJHISCTBO KPyIHO3Ep-
HECTOTO0 IIecKa, NPENATCTBYONMEr0 CMBIKAHUK TPeNUH MOCHe CHIAEHN
JaBIEHUA.

Cosgangme TPEIIHH, PACIHPOCTPAHAIONIUXCA HA 3HAYATENLHEIE PACCTOAHHA
oT Mpn3aboiHON 30HBI CKBAKWHBI, yIy9llaeT IPHTOK FKUJKOCTH H3 HPHPOA-
HOTO KoJIeKTopa (miacTa) K CKBajKUHE.
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TexHmueckasn XapaRTEPHCTHEKA KyMyJIATHBHLIX mepdopaTopos

Tabauya XIII-3

Kopnycuue Besxopnycunie Paspymarnomuecs P;;‘I{]:;l;a-
~al
ITapamerpu -
: X E. 8‘ = =] ‘?‘, (= e} ==
etz S |2 s lS e slistn o
= o % e i &} &) o = =¥ A & £y =
== = 0 = o=t = = = = = =} = = =
= = = = = (= = = = = ==t =1 = =
Hauboapmnit momepeyselii pasmep, ax . . . . | 105 [ 105 | 85 65 105 | 160 | 105 | 80 100 | 80 65 50 | 55/120(45/114
Jauna mepdopatopa ¢ KaOeABHOH TI0JOBKOM :

(B cTamiapTHOH cGopke), MM . . . . . . . 1660 | 2510 | 1630 | 1500 | 1660 | 4900 | 4450 | 4420 | 2400 [ 2400 | 2365 | 2200 | 2500 | 2400
Ymcso 3apsaI0B B cTaHAapTHOI cGopke, IWMT. . . 10 20 10 10 40 20 40 40 20 20 20 20 20 20
Paccrognme Meskay 3apAfaMHu, MM . . . . . . 85 85 15 Vi) 85 200 85 85 80 80 80 80 86 80
YTII0BoH COBHT MeKAY OcAMH COCEIHHX 3aps-

HOREP DAL e e e e e e 90 90 90 90 [90/45] 180 | 180 | 180 90 90 90 90 180 180
HosinuecTBo oTBEPCTH Ha {1 & Ba OAHH CIYCK

B CHBASEIIY T e S L e 12 12 13 13 48 B 12 12 12,50 12,8 | 42,97 S 125 12 12,5
Boc pahupRe, W2 sl e i R e 50 | 80,5 | 36 225 | 489 | 80 70 27 14,5 | 12 105 | 6.5 10 9
Bosmoiknoe yBelnuenme CeKOAN (3BeHLeB) [0

s 37y WO Y Ve R 1 sy S o S e SRR T R 30 40 30 30 80 50 200 | 300 200 | 200 | 200 | 200 100 100
Kusydectn kopnyca (mo wumeay saamos), mrT. [25—30[25—30] 20 15 20 1 1 1 1 1 1 1 1 1

Mpumesanme. 1) JlonycTHMoe rijipocTaTHyeckoe JaBleHie cocTapiser s Beex nepdoparopos 500 am, 3a mexmotenueM uepdopaTopos
MEP ¢ 3apAgaMB B IIaCTMACCOBEIX oGoncukax (250 am) m mepdoparopo KIIP ¢ sapajgamu B iuacTMaccoBHX oGoxourax (300 am). 2) Hony-
cTHMad TeMmepaTypa, HpH KOTOpoil MOryT paforaTh cHapsiRenHBEe IepfopaTophl, 3aBHCHT OT [PUMEHACMBIX 3apAl0B, CpPEICTE B3DHIBAHHA
{1 TepMeTHANPYIONNX fieTasted, me npesrmraer 150° C. 3) Jlas [TKP-55 m IIKP-45 yrasa® Hanfoabmmil nonepeyHslil passMep B CI0KCHIOM HOTOKeHAN (qu-
C/MTENh) N B PACKPHITOM MOTOMKeHNH (3HaMenatens). 4) [las TIK-103-10 X 4 yKasaHE! yIiIbl MeTy OCAMIL 3apA/I0B, PACIOIOKEHILIX B OJHOM (THCIHTEID)
W B CMe/KHHIX CeUeHHAX (3maMenatean). 5) Bumecrto IIK-85-10 pambme mpumensnm nepgopatop ITH-80, umewnomuil Hapy:Rusm gmamerp 80 a.



B mocienmee BpeMs rugpaBIHYECKHH PaspHB IUIACTA ITPOH3BOIAT CIENY-
sommyM oOpasoM. B cKBa;KHHY MO COOTBETCTBYIOIMMM AABICHHUEM 3aKAYMBAIOT
X0pomo (GHIBTPYIIMYICA JRUJAKOCTH, HAINpHMep, BOAY HIH CHpPYKH HePTh.
B npusaGoiigoii 30He c03jaercsa HpH ITOM IOPU3OHTAJIbHAA HIH HAKIOHHAA
TpemuHEa (BO3MOYKHO, P TPEN(HH), CBAKBAIMAA 32001l CKBAaAKIHEL ¢ CHCTEMOH
ecTecTBeHHLIX Tpemui, [locie 3aKaYMBAOT B CKBAKHHY CIa00QMILTDYIOMYIO-
€5 BASKYIO JKUIKOCTH, COIEP/RAIYI0 HeCOK. JTA JKUIKOCTH, PACIIPOCTPaHAACH
[0 CHCTEeMe TPEIHH, 3aM0JHAeT HX TeCKOM, UYeM TpefynpesraaeTcsa cMbKaHHe
BX CTEHOK M[ocje NpeKpalieHHs HarmeTamus. DBssras JKHIKOCTH, BHEIPHB-
mascA B TPeIUHBI, B JaJbHeiIIeM H3BIeKAeTcd H3 MpuaaGoiiHoil 30HH oTTap-
TOBHBAHHEM WIH CBa0HPOBAHHEM.

I'. K. Makcamosrd [1957] oOpamaer BHUMaHuWe HA YVHEBEPCAIBHOCTH Me-
‘Tofa THAPABINYECKOTO pasphiBa Iutacra. B camMom Jeie, MeToj KHCIOTHOMH
06paloTKIl UPUMEHAM TOJBLKO B KapOOHATHEIX IOPOJAX, MeTOJ TOPUeAupoBa-
HHA — B INIOTHBIX MOHOJHTHBRIX IIOpoOgax, METOJI iKe I‘HI[IJHBJIH‘IBCKOI‘O pa3pHBﬂ
¢ yeHexoM TpPHMEHAeTCA B CAMBIX pPasHooDpPAsHEIX TeoJOTHIeCKHX YCIo-
BHUAX.

Brmenpenme rmapopaspeiBa ILIACTA B OPAKTHRY ONpoGoBaHHA IiIyGOKHX
CKBAKMH HA MHUHEDAJLIbBe JeueGHEE, NPOMHIIEHHEE W TCPMAJILHEE BOJEL
ABAAETCH BAKHON HAYYHO-IPAKTHIECKOH 3amadeil I'MpPOTeoJOTMYecKHX Mc-
CIeJ0BANMIT, TPOBOAUMEIX MPH PasBelKke M OKCINIyaTalMH 3THUX BOJI.

§ 3. ConsHokucnoTHaA o0paboTKa CKBAXHH

IIpm kumcxoTHO# 00paGoTKe CKBAJKAH COJIAHAA KHCJIOTA PACTBOPAET
wapOoHATHEE TOPOXH KAK CTEHOR CTBOJA CKBAMKUHE, TaK M CTeHOK TPENuH
B ILJIACTe.

HaunGoaplee sHageHme IIA YBeJIHYEHHS AeOuTa CKBAMKHH MMeeT PACIIi-
penne rpemuH u 00pasoBanie KAHAJIOB PazbeJaHusd, OPOTATHBAIOMIXCH Ha
HEKOTOPOe PacCTOSHHE OT CTBOJIA CKBA;KMHE. JTH TPeMHHE I KaHAIL, coefd-
HAACH C €CTeCTBEHHBIMI OOBONHEHHBIMH 0o0Jiee KPYNHLIMH TPEMHUHAMHA W IIy-
CTOTAMI, YBEIMYMABAIOT T€M CAMEIM IPOMSBOIATEALHOCTD CKBAKHH.

O6paGorka conxgHON EKHCIOTON BOMO3a00PHLIX, BONOMOHHKAOIIUX M
BOAOIOIOMAIONINE CKBaKUE mupoko npakrukyercs B [logmockoBHOM yroas-
mom Oacceiine. Ha mpomeicrax V¥ pamo-Bomskckoro HedreHocHoro paiioHa,
rje KOIJMeKTOpaMH He(TH SBIAITCA B OCHOBHOM KapOoHATHHIE MOPOMH,
TakAKe IMPOKOE  pAcOpocTpaHeHHe HOJYTWIA KuciaoTHas obpaboTka
CHBajKUH.

[MpakTukoil ycTaHoBIEeHO, YTO HpH 00paboTKEe MAJOMOIIHEIX ILIACTOB,
CI07eHHEX KapOOHATHHIME HOPOJAAMH, M 3aKaYKe B HHX o 4—6 m?® RucmoTs
Ie6NTH CKBasKUH HepemKo yBeirmunsaorcs B 3,5 u 10 pas mo cpasHenuo ¢ je-
Guramm jo0 obGpaborku [AGmynaes m mp., 1956].

i BHABIEHMA HCTHHHHX yTell IPOHUKHOBEHWs KUCIOTHL B IOPOAY
npu3aboiiHoll 30HEI CKBAKEH N YCTAHOBIEHMs Xapakrepa PacTBOPEHHs NOPOJ
OBLIH MPOBEICHE ONBLITH, NPUOINKeHHO MOAEIHPOBaBITHe 06pafoTRY CKBAKIH
conaroin rucxoroin |[Kammpmu, 1957]. OmmraMu ycTaHOBIEHO, YTO pacrBope-
HEe KapOOHATHHIX IOPO MPOMCXONHT, KAK HPABIIO, IO OJHOM HIH HECKOIb-
KHEM y3KHM KaBepHOOOpPasHBIM TpemmHaM (KaHajgaM) pasbe/aHud.

O0pasoBaHme HOBHIX W pAacIIUPEHHE CYMECTBYIOIMUX TPEIIMH B ILOPOJe
mIacTa B IPONEcce KHCIOTHOI 00pafOTKM MPHBOAHT K PE3KOMY yBEIHICHIIO
cpeqHeil IPOHANAGMOCTH IIACTA.

Oumcannele ONBITH CBUIETEILCTBYIOT, 4YTO pA3pPyIIHTEIRHYI PadoTy
KUCIOTA MPOUZBOMAT IO OTPAHNTEHHOMY YMCIAY ONpefeJeHHHX IyTeil B TOJIE
popox. Jlamma TakuMx myTeil, no-smjiMMOMy, He IpeBhimaer 3—4 xu [AGnynaes
n np., 1956].
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HKoHnerTpanuio consHoil KHCIOTH BHIOMPAIT HCXOHsA H3 CBOHCTE MO~
JejRamero o6paboTKe MIacTa, B 3aBECHMOCTH OT eTo NPOHANAeMOCTH H cOCTaBa.
Yame npumenaor 10—15%-upii pacTBop codsAvoil Kucaorsl, [las mractos
HHU3KOI TPOHANAEMOCTH WCHOJL3YIOT KHCJIOTY Goxbmieil, a Jiaa ILIAcTOB
BHICOKOIl NIpOHAIaeMocTH — MeHbIIell KoHmeRTpamuu. Kuenory ¢ KoHmeHTpa-
nueii 6omee 15% nmpumMeHATE He PEKOMEHAYETCS, TAK KAK MHOTOTHCICHHBIE
OpHEMepH YKasHBalOT, UTO Jajke MHTMOMPOBAHHAA KHCIOTA BPEIHO BO3Jeil-
CTBYeT Ha MeTajl oGCamgHHX TPYO.

HoxmuecTBo comsAmO KHemToThl, HOTpe0HOE ATA 06paboTRM CKBAKUHEL,
34BHCHT OT MOIIHOCTH W BOJONPOHHIAEMOCTH IuiacTa. B craGonpoHHIaeMEIX
mIacTax HAa Kaj)kgeli MeTp o0OpabaTHBaeMOTO WMHTepBalla CHBAKHHBI DPACX0-
ayerca 0,4—0,6 x3 10—15%-m0or0 pacTrRopa COMAHON KHCIOTH, 4 B CHJIBHO-
npornnaemex miacrax or 1,0 mo 1,5 #* [Makeunmosms, 1957].

Tlocie sanmBKE B CKBAyKUHY CONAHOH KECIOTH He3aMeINTEIBHO 3aKa-
9uBaercs npogasouHas kugrocts (Hedrs mnum sojga). Ilocnenusas marmeraercs
B IOPOJAH IPH BHICOKOH MPOHMIAeMOCTH LOPO/AEL Iof masienmem jo 10 am,
a TpH HU3KOM mpoHmmaeMocTH — jio 25 am. Hasmawemme NpojaBOTHOI
JROTKOCTH — BETECHHTh K3 CTBOJNA CKBA;KWHEL PACTBOP COJAHOU KHCIOTHL
B INIACT HBBECTHAKA WINM APYrux KapGoHaTHHIX nopojx. OObem mpopaBouHON
JRIJIKOCTH JIOJ7KeH OBITH PaBeH 00beMy 3aJHMBOYHEIX TPYO IIIC 06heM cTBOIA
CKBaJKUHEL B marepsaie obpadorkm. Hax pacTBop KHCIOTH, Tak M HpOjaBOT-~
HYIO KUKOCTh PEKOMEHYeTCs 3aKadMBaTh B TEXHUIECKH BOBMOFKHBIAL KOPOT-
k@it cpok (oGeramo or 30 mur 10 2 u).

C. B. Hommccapon [1959], ocHOBEBagch Ha xa0opaTOpPHEIX HCCAE0BA-
HEAX, CYATAeT, 9T0 06paboTKy CKBaKEH BO3MOJKHO IPOBOJATL H (€3 3aKa4KH
npojaBOYHOIl KuAKOCTH, B 5TOM ciayuae Hocle OKOHUAHHA 3AJIMBKH KHCIOTHI
CKBAJKIHY repMeTHTeCKH 3aKpHBAOT. BEISIANMAACA OPH PEAKIUE CONAHOM
KHCIOTH ¢ KapOOHATHEIMA MOPOJAME YIIeKHCI0Ta Pe3K0 MOBEIIIAET ABJICHUS,
9T0 M CHOCOOCTBYET NpOJaBIMBAHAI M3 CTBOJA CKBAa;KUHHL B INIACT pac-
TBOpa KHCIOTH. B IpPOM3BOJCTBEHHHX YCJAOBHAX OTOT cmocol eme He He-
OHTAH,

B cnaGomponnmaeMse mIacTH HEPEAKO 3a OJHH IPHEM HE YAAeTCA BaKa-
9aTh pacueTHOe KOJIHIeCTBO KHCIOTH. B ¢Basm ¢ ormM mpuberaior K AByKpar-
HOit oGpaGoTke. BHauame B ckBaskmay sakaduBaior 2—3 m* pacTBOopa, mocie
wero B Heil MOMIeP/KEBAIOT JIABJIeHHe B TeueHHme HeCKOabKHX wacos. Horpa
NABICHHEe B CKBA/KHHE CHUKAETCH, 3aKATHBAIOT BIOPUYHO KHCJIOTY B 00beMe
5—T7 M3,

CropocTh AeficTBHA COXAHOM KHCIOTH Ha KapOOHATHBE HMOPOALI 3aBHCHT
OT CAeIyKIIAX eCTeCTBEHHBIX ¥ HCKYCCTBOHHBIX (JAKTOPOB: JAUTOIOTHH IOPOZ
B XapaKTepa MX TPEMUHOBATOCTH H KaBePHOBHOCTH; KOHIEHTPAIMH COJHOM
KUCJOTH; IaBJedusl B 30He PeakIuu; TeMIepaTypH pacTBOpa; HAJIWIHA B pac-
TBOPE HEKOTOPHX PEareHTOB, OKA3HBAIOIIAX BIHAHNE HA XOJ PEARIHH,

HaGIoeHEAMA YCTaHOBIEHO, YTO HPOLECC B3AMMOJEICTBHA COJIHOM
KHCIOTE ¢ MOPOaMH MHTEHCWBHEE IPOTEKAeT B YMCTHIX KAIBIHTOBHX H JI0-
JOMATH3MPOBAHHKX M3BeCTHAKAX: B HHX Hponecc saragumpaercs B 30—
50 mun. Hagmaue cyandaros, CATAKATOB M aJIOMOCHIMKATOR B M3BeCTHAKAX
CHUZKAET CKOPOCTH peakmmu. lloBHMennas TpemuHOBATOCTH IOPOJ CHOCOG-
CTBYeT NpOHMKHOBEHHIO PACTBOPA B IVIACTH Ha OOIBIIHE PACCTOSHHA.

Ha wmareppaie TedeHHs peaKnuu B CKBajKHHe TOBBIIAETCH [aBleHUe.
Bricokoe pmaBieEme B 3HAYMTENBHON CTEHNEHH 3aMEJJIAET IPOIECC B3aMMO-
MeifcTBHA KHCIOTH ¢ KapOOHATHHIME Iopojamm, HO OrarompmaTcTByer Goixee
ray0oKOMy HPOHHKHOBEHHIO PAcTBOPAa IO TpemUHAM H OyCTOTAM B INIACT.
Hanpumep, ecanm cKOpOCTh peakmuy LpH AaTMocQepHOM [ABIeHHH NPHHATD
paBHOil ejmEENe, To mpu gasiaeHan 7,5—10 am sTa CKOPOCTH 3aMe/JIsAETCH
B 30—35 pas.
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TeMmmepaTypa pacTBopa Tak;Ke OKas3hiBaeT 3aMeTHOe BIHAHHEe HA CKO-
pocrs peaknum. Tak, manpuMep, IpH moEmmkennn Temmepatyps ¢ 20 go 0° C
CKOPOCTH PeakIumy 3aMe/IAeTCA MOYTH B 2,5 pasa.

B ckBajkmmax, BCEDHBIIEX He(Th, JUIsA 3aMeIJeHHA CKODPOCTH DPEeAKINH
B pacTBOp cossmoii KumenoTs godasasior mpenapar G («iereprenT coserckmiiy),
© apejeTaBaAomEi co60il HATPUEBYO COIb CYIbLPHPOBAHHOTO HeYTENpPOXYKTA.
B cayuae jobasrenna B pacrsop npemapara [IC B xommgecrse 0,5% cropocTh
peakmum cum:kaercs B 2,7 pasa.

O6paGoTKa COMAHOM KUCIOTOHR BOJ03a00PHEIX CKBAKHUH, MPOIJIEHHBIX I
meneit BomocHAGKERNA, MPOH3BOIMTCA cieiyomuM obpasom [Hommecapos,
19591,

B saroHueHHYI0 OypeHHeM CKBa;KHHY OIIyCKAIOT /[0 OHpeJeJeHHOH TIiry-
GuHB 2pARPT ¢ BOMOLOLBOMHEIME TpyOamu pauamerpom 127 mm m Bo3myxo-
npoBofgEEMEA TpyGam: 25,4 mm. C momompio 5piandra OPOU3BOMAT OTKAUKY
BOXH W3 CKBa:KWHEL. [locie OTKAYKH YCThe CKBA;KAHH IepPMeTHYCCKH 3aKpHI-
BAIOT, 4 N0 KOTOHHEe BOJOTONBEMHEX TPy CAMBAIOT M3 ABTONHUCTEPHE MHTHON-
POBAHHYIO COMAHYIO KMCIOTY B TeIeHNE 10—15 murn. Beaen 3a 9TuM B TeueHue
15—20 mun TaTHETAIOT B CKBAKMHOY C/KATHIA BO3[AyX P HOMONIH KOMIIpec-
copa, a 3aTeM B o0cajHEe TPyOH 3akadmpaioT Boay B oGmeme 1—2 mucreps,
[OCJIe 9ero BTOPUTHO HATHETAIOT BO3AYX IOJ AABISHHEM 2—>5 am | OCTaBIAIT
CKBa;KUHY TOJ BTHM JaBIeHHeM Ha CPOK A0 ofHHX cyTok. [lma ymamenumsa ma
CKBa;KHAB IPOAYKTOB PEAKIMHE BTOPMYIHO ITPOM3BOJAT OTKAYKY BOJBI dpimd-
tom. Ecam wmemorHas oGpafoTKa OKaykeTCs HeA0CTaTOYHO PdexTHBHOM,
OPOBOAAT 110 YKA3aHHOH MeTojMKe IOBTOPHYI 06paGoTKY.

Hepenko addeKTHBHOCTL KHCIOTHOH 06paboTKHM CKRBAKHH OKA3HIBaeTCs
KpaTKoBpeMeHHOil (meckonbko Mecames). IlooTomy mmorpa menecoodpasio
npuberaTs K noBTopHO# 06paboTKe CKBaKMH COJsHON KucnoToil. Tarasn obpa-
GoTka 00buno GerBaeT MeHee »PdeRTUBHOI MO cpaBHEHHI ¢ mepBmuIHON [AG-
aymaen u jp., 1956], mpudem Ha Kamayl mocrenylmyi o6pafoTky pacxo-
ayercst GOIbITe KUCIOTH, 9eM HA IPeBAYIyH. JT0 06CTOATEABCTBO BEHI3ZBAHO
KAK pPacIIMpPeHVeM CTBOJIA CKBAKHHM, TAK M Gosee TIy0OKUM IPOHUKHO BEHIEM
[0 TpemuHAM B ILTACT PACTBOPA KMCJIOTHL.

ddderTnBROCTH KHCIOTHOH 00paboTEM BOJ03a00PHEIX CKBa;KHH B PAZe
pafloHOB 0Ka3aJMaCh BeChMA BBHICOKOH — ¢ KO3)OUIMEHTOM yBeIMIeHH: Jie-
oura 3—20 [Hommecaposn, 1959]. Ho Ha yuacTKAaX MIOTHHX cIaboTpenimHOBa~
THIX HN3BECTHAKOB HKHCIOTHAA OﬁpaGOTEa CHEBAXUH IIOKA3BIBACT HEBBICOKYIO
2 EKTHBHOCTb.

C menplo yBeIWHeHHsI HPOM3BOANTENLHOCTH BOJOTOHIKAKIINX CKBaKHH
8 TlopmockoBHOM OypOyToJaBRHOM Oacceiie TPHEMEHAIOTCA CIeMYIOMHE MEeTOIH
KUCJO0THOI 00palOTHHE: 3aJHBKAa KHCIOTH B CKBAJKHIY; 3aAMBKA KHCJIOTHI
¢ TOCJIeIYIOmEe BOMHON HATPY3KOil; 3aMBKA KHCIOTH ¢ MOCAelyomeil BOJHOK
HATPY3KOil ¥ IPOJABIMBAHHEM C’KATHIM BO3AYXOM; 3alMBKa KHCIOTH ¢ TpO-
IaBIMBAHTEM ee cyKaThiM BoanyxoM *. IIpm orom npumenserca marnéupopannas
Texmmueckas coaanasg xmexora 20%-Hol KOHIEHTpannm.

B ocrampbmoM MeTomKa 00palOTKU BOJOIOHMKAIONMMX CKBAYKUH aHAJIO-
ruuHA TpuMenseMoll mpu o6paGoTKe BoJ03a00PHBIX CKBAKUH.

Ecan cksaykuHa, Dogmeskaman 00paboTke coJlAHOM KECIOTOH, IPOXOTATCA
¢ TMPOMHIBKOH TIIMHMCTHIM PAacTBOPOM, JIA Pa3pyIleHHA TIHHACTOH KOPKH H
ogmeTKN Npm3aboiiHoil 4acTH OT ITaMa B CKBaJKUHY BalHBACTCA COJIAHAA
gucaora kpenoctsio-8—10% . OObeM KUCIOTH IOJIKeH COOTBETCTBOBATE 00beMy
HHTEepBAala CKBa;kKUHBL, HoAmeskamero obpaborke. Uepes 8—12 u mocae sa-
JNHBKM pAacTBOpa IPH NOMOIGH KeJIOHKH, cBaba MIH SPIHPTa IPOMBBOJAT

* DJra MeTOZHKA MOMKeT OHTH PeKOMEHJ0BAHA H IJIA yBeJIUYeHUA IPHEMHUCTOCTH BOJIO-
TMOMIOMIAIOIMAX CKBAKMH.
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OTHAYKY 0 HOJHOIO OCBeTJIeHHA ;KHJKOCTH ¥ MCYe3HOBEHHA HPH3HAKOB Ha-
AWM B BOJAe PACTBOPA CONAHOII KUCIOTH M 3aTEM OYMIIAIOT eTOHKOI 3a00it
CKBAJKMHEL OT IITaMa. ToJBKO IOCAe BHOOJNHEHHS BCeX HTUX olepalluit
OpHCTYHAT K 00pafoTke COMAHOM KMCIO- 8

Toi Tpu3a00MHOH B30HE CKBAJKHHEL TIC Me-

TORNKE, pasoOpaHHON BEIIIe. ; 7
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Pue. XIII-6. Cxema szonannmoii o6paGorknm cksa- Pme. XIII-7. JlBoiiHOi TaMnom

JMUH COMAHOH KHCIOTOH € I[OMOLIBK TIaKepoB Tuna «kKpermar.
ABHHH (HO C. B. ROMI’ICC&POBY}. 1 — HWHee OMOPHOe KONBIO Ha HaTMI—
T ‘ X & 1 HHIX TpyGax; 2 — MeTalnudeckHe Imaii-
1 — HarHeraTenbHaa TpybGa; 2 — IaKepH, 3 — XBO- GHMDORTANIH; 3 — DeIMHOBHE KOBIAS

HEK.
SranEn 4 — BepxXHee OMOPHOE KOJBLO HA YIOp-

Huxﬁ Tpybax; § — BHYTpPEHHHE HaTmﬂyl-éme
_  Tpybnl; 6 — BHEHNIHHe OIOpHBIe TPYOHI;
Cymecrsenroe 3Hauenue Opmmaerca rep- PV o™ ™ ovpammon  wyirs
METH3aINH CHBaXHHLI HA BpeMid B3aNMOLeH- § — momKpaTHad MmMydra; ¢ — nmepopH-
i poBaHHaa Tpybda.

CTBHA COJAHOHM KHCJIOTHL C KapﬁoHaTHHMI’I
IOPOaMH.

Hepenﬂo repMeTH3aIlaA OCY]]IGGTBJIHJI&CI: Ha OTMeTKe YCThi CHBaXHHBI.
B srom caygae (pesep m HHKHAA 9acTh 06CAHEIX TPYO HAXOJATCS B AKTHBHOIE
30HE PeAKIUH KHCIOTH ¢ HOPOMIOM, 4TO 00ycIoBIMBaCT Pa3pyIMIeHNe U3BeCTHA-
KOB Ha YYacTKe @peaepa I MOJKET B UTOre IPHUBECTU K HADPYIIEHUIO H30JIAIHAE
OGPBGaTHBaBMOI‘D uHTrepsaza CKBA;KUHLL OT BBRIIEIeKAIMNIX IIACTOB HNOPOK

M 3AKJIOUYEHHBIX B HUX BOJOHOCHBIX T'OPH30HTOB.
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Bo wmabe:xanme Taxkoro ABIEHHA B IOCIE[HE® BpeMsA A IepMeTH3aluu
upn3aGoiHOro MATEPBANAa CKBA/KMHH CTATH IPHMEHATh UAKEePH HIH OJHHAD-
HEle TaMOOHH. lIpH 30HAIBHOI 06pafOTKe CTBOJNA CKBAKMHAE HA HATHETATOIH-
HOii KOJTOHHEe TPy( MOHTHDYIOTCS jiBa HaKepa, a 9ACTHh TPYOH Me:KIy maKepaMm
nepdopupyerca (pme. XIII-6). Jlas oroit ke Umeam NPHMEHAIOTCH BONHELE
ramnonsl (puc. XIII-7).

§ 4. Mexannyeckas NpoyYucTKa (IUNbLTPOB
9KCMNYATAUHOHHBIX CKBAXKHH

HexoTopsle CKBaKMHEL B IpPOIeECCe dKCIIYATANMH CHIRAIOT CBOM je6mT.
Ofycnopnusaercst 9T0 3aHOCOM (QHILTPA CKBAKHHBL IIECTAHKIM MaTepUaoM.
Ecam mpomexommr samoc (umibTpa MeJKHEM HECKOM ¢ JIMAMETPOM YACTHIL
MeHBIIe IPOXONHKX OTBePCTHIl CETIATHX (PUIBTPOB, 9T0 YKA3HBAET Ha HECO-
OTBETCTBHE HOMEpPA YCTAHOBICHHBIX CETOK IPAHYJOMETPHIECKOMY COCTaBY
OEeCKOB BOJOHOCHKEIX mnacToB. KEcan sxe » pmasTpe o6napysken pasHosepHHUCTHIA
HeCOK C AMaMEeTpoM YacTHL, KPyIHee MPOXOTHEX OTBEPCTHIl CeTJaTHX (QUiIb-
TPOB, 9T0 CHIHAJIHZHPYeT O IOBPEKICHUH HOBEePXHOCTH GuiIbTpa. 3amoIHeHNe
(puabTpa pasHO3EPHHCTHM HeCKOM HA 3HAUMTEIBHYI0 BHCOTY MOMKET IPOU30HTH
[0 KOJBIEBOMY 3230DY MeKIy HaA(IIBTPOBOIl M 06CaTHOME TPYHaMH BCICICTBIE
MOBpeKIeHIs TAMIOHAMKHOIO YCTPOHCTEA.

Jlas BEIACHEHHs IPHYHMH 3aH0ca PIIBTPA W CHHKeHHS Me0HTA CKBA;KAHE
HOPOMBBOAAT OYHCTKY (uabrpa, 4acTo HPH MOMOIIM OOHIYHBIX FKETOHOK, OIY-
CKAeMEIX Ha INTaHTax HIH Tpoce. Takoil METOX OYHCTHE JOJI3KEH IPUMEHATHCH
¢ GOoNBINOHE OCTOPOKHOCTBIO, 0COGEHHO B (uabTpax, 06OPYHOBAHHBIX CeT-
wamu. llpm pabore skeromKoil ocaZor B (UibTpe YIUIOTHAETCH, A& YACThIO
HAKAIJIABALTCA B 3a30pe Me;KAY CeTKOl W KapKacHOI Tpyboii. Upeamepnoe
HAKOIUICHHNE B 3330pe HecKa HPHBOAMT K AefopMamuu (pacllMpeHWI0) CeTKH,
a B JlaapHeileM W K ee paspuBy. Hajesxnee B paGoTe mopmHeBas jkeTOHKA
(pme. X111-8), orcacmpBalomas BoAy ¢ DOpOAoii u3 GmaepTpa.

HamBomee mamesxHEle peayanTaTsl faer cnoco6 oGpaTHONR DTPOMHBRE
CKBAKHHLI, eCAX (UIBTD 3aIOJHEH METKO3EDHHCTHIM IECKOM: BOTA, HArHe-
TaeMasg ¢ IOMOMBI) HACOCOB B 3a30D MEKITY 00CAJHBEIMU TPYOaMHm M BOMO-
no/'heMHOM TPy6oil, HPONYMEHHOH B IEHTpe, Yepes MOCJE/HIOI0 BHHOCHT HA
IOBEPXHOCTE PAa3MBIBAEMHEIl IECOK.

Xopomme pesyIbTaTH JaeT TaK#ke 0YHCTKA QHIBTPOB OT MECIAHOTO MATe-
puasa npu momomu apaudra (pue. XIII-9). Orum cmocobom mommo mpomsso-
AUTH OYHCTKY B KODOTKHE CPOKH H (e3 BCAKOIO HOBpe:KIeHHA (UIBTPOB,
m3 Karoro Osl MaTepuaja OHM HH GBLIH CHelaHbl, IpHIeM yAAIAKTCA Ha IO-
BEPXHOCTD He TOJBKO IecYyaHble JACTHIE, HO U FPABMIl H K¢ MEIKHe TaIbKH.

Comocrapias peayIbTaTH OTKAYeK [0 W HOCIE OYHCTKM, NpPECTABIACTCA
BO3MOKHEIM CYJAHTH O ee 3QPeKTHBHOCTH.

Ecnu npn orkaukax mociae 0IHCTKE (uiabTpa OymeT oTMeTeH CHOBA BAHOGC
ero mecuaHoil MOPOAOil, 9T0 OyJeT CBUIETEILCTBOBATH O MOBPEMHIACHON (HIb-
Tpylomeil mosepxmocTu. B samHOM ciayuae TpeGyercs pPeMOHT WIH 3aMeHa
¢mIbTpa. :

Manas odexTHBHOCTE 0YHCTKM (JHABTPA MOKET YKA3BIBATH HA 3apacra-
Hue Quibrpa 107 BINAHHEM (H3UKO-XHMHYCCKHX IPONECCOB.

Jas yganenms ocagKoB ¢ BHYTPEHHEH CTOPOHH (HIBTPOB HepegKo
OpHMeHANT cuenuanbasie epmm (pme. X1I1-10), onyckaemsie ma Tpoce mim
mranrax. Meramnmdeckan mermHEa epuiedl cockpeGaeT ocajKk® W IPOYMINAET
9acTh HOPOXOJHBIX OTBepcTuil cerku ¢mianprpa. VHorga Ha HIKHEEIL KoHeI
epiia HABHHYABAETCHA NATPYyGOK, HO3BOJAIOMME BO BpeMs cockpefaHmsa
0CaJlKOB MOMABATH YepPe3 INTAHTH BOAY Hox OoabmmM mapmerumeM. llpm raxom
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KOMOMHUPOBAHAOM cHocoGe OJHOBpPEMEHHO COCKpe0anTca OCAKU U IPOMEI-
BAIOTCHA HPOXOJHEIE OTBEPCTHs CETKM (PIIBTpA.

IIpouncrra mpoxogEsxX oTBepeTHil PUIABTPA OT MeXaHAYECKOH 3aKYyIOPKH
NPOHU3BOJUTCA TAKsKe THAPABIMYECKHMH yAapaMu ¢ DOCIeyIOIAM CO3TaHAeM
B CKBajKMHE BaRyyMa, 49r0 OCYIIECTBIAeTcd CHeNHAJLHEIMM IOPITHAMNA
¢ MaH;KeTaMu W Kiaamadom. [[as yBelmdeHHs Beca NOPHIHA Ha HEr0 HABMHTH-
Baerca ynapasii narpor. I[lpm GsicTpoM mOrpy:KeHHR HA TPOCe TAKOTO CHAPANA
B CKBa;KHHY dYepes CT0J0 BOJH HepefaeTcA JaBie-
Hpe Ha 3a60ii 1 crenkn GUIBTPA, 4r0 M HPUBOXHT
K YacTMIHOMY OCBOOOKISHIIO TPOXOHEIX OTBEp-
crmit or mecuaHoro M apyroro samoxseHna. [lpm
JaIbHeieM Morpy KeHun OPIIHA KIanaH OTKPH-
BaeTcA M Hpomyckaer uepes Hero Boay. Peaxmii
OofheM MHOPIIHS CO3JaeT B CKBa;KHHE BAKYYM,

8
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" ]
l f
& b L
- i
Puc. XIII-8. Ilopmuesas xo-  Puc, XIII-9. Ouncrka ¢uas- Pue. XIII-10. Epm pas

JOHKA.

1 — fGammMakK; 2 — nopmeHb; § —

OTBEpPCTHE  BHIKH; 4 — INTOK

MOPmHA; 5§ — YIIKO; § — IIapPHAD
mTOKAa; 7 — KJjamaH.

Tpa ¢ IOMOIIBIO dpangTa mpu

napaJe]bHOM — pacIoyioMe-

HHM BOJOMOABLEMHHEIX M BO3-
AVIIHEIX TPYG.

1 — posaymHax TpybGa; 2 — o0-

OpPOYHCTEH CETKH
(masTpa,
1 — mITaHra,; 2 — ONOPHBIE
{naHen; 3 — CrajabHasg IpPo-
BOJIOKA-IieTHHA; 4 — MpoMe-
JKYTOUHBIE CmaHObsl IIA Kpe-

cafiHele TPyOR, 3§ — (QoOpCcyHKa;
4 — BOJONONBEMHAA Tpyda, 5 —
CaNnbHNK; 6 — QUALTP; 7 —OCAJKA.

IJIEHHA H1eTHHDI.

Do feiicTBHEM KOROPOTO IOj3eMHAs Boja ¢ (OABIIOH CKOPOCTDLIO YyCTpeM-
JAseTcA B CKBaKAHY W YACTHYHO BEIMBIBAeT MeCYaHEIe M JAPYrue TacTHIIH,
BacTpABIINe B ceTke (UIBTpa H B OTBEPCTHAX TPYOH, 3aRIMHHBIINE pabouyio
HoBepxHOCTh GmILTpa. IIPH MCTOMB30BAHHE HOCIEHET0 MeTofa HeoGXOamMOo
c06:10aTh M3BECTHEIE MEDPH HPeJOCTOPOKHOCTH BO H30ejKaHme MOBPEKACHMA
ceTok (UIBTPOB.

[Ipm moMomy CHENAAIBHOTO YCTPOIMCTBA, COCTOAIMEro H3 /HPIATOrO
DEARHIpa ¢ GPeseHTOBHIMM WIH Pe3HHOBBIMU (aJJIOHAMY IO KOHIAM, CHIBHOM
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CeTpyeil BOJH, YCTPEMIANMENcs U3 BOJOHOCHOTO IIacTa B CKBAKUHY, PUILTP
TIPOMBIBAETCA TOJBKO Ha OT/€JBHBIX YYacTHAX HJIHW HOCIeJ0BATEIBHO 11O BCCH
namte. Harueraemsiii KoMIpeccopoM BO3IYX HE TOJLEO CO3JIAET BAKyyM Ha
onpejeIeHHOM y4YacTKe CKBayKUHBI, HO M M30JHPYET 9TOT y1acTOK OT COCeIHIX
myTeM 3aNOJHEHHs BO3AyXoM OGamnonor ycrpoiicrea. Ilpm mogage ma momepx-
HOCTH BOJAHO-BO3AYIIHAA CMECh BHIHOCHT MUHEPAJILHEE YaCTHI(Ll, 3aKyLOpIU-
BaBIIME NPOXOIHEE OTBepcTHA QHIbLTpA.

§ 5. KucnotHan obGpaGoTka (unbTpOB
IKCNNYAaTALKOHHBIX CKBAXHH

K merorHoll oGpadorke QuibsTpOB MPHGEraioT ¢ IeJIhi0 BOCCTAHOBIEHHA
71e6HTAa CKBAKUH, CHUBMBIIErocd B Pe3yibTaTe BHIIAJIEHHs H3 BOJBL OCATKOB,
3aKyNOPHUBAIOIMX HPOXOTHKEC OTHEPCTHA CETOR (GHALTPOB M IEMECHTMPYIONIMX
ppmierajomue K GEIBTPY nopojsl. Peske amamormumyio o6paboTky IpOU3BO-
4T B TPoQMIAKTHIECKUX HEdAX, a TaKAe IPH U3BIeYeHHH CTaPHX QUIBTPOB
¢ HeJBI0 YMEHBIIEHNA HobeMHHX yomnnil, Jls ysenundenus gedura sxcmiaya-
TANHOHHBIX CKBA/KUH MCHOOIB3YIOT PAacTBOPAIONIE OCAAKRH, XHMHYECKNe pe-
arentsi. llpm oTOM, KOHETHO, KapKachl M HOKPHTHA (QUILTPOB He J0JKHBL
NOJBEPraThes PadbeJaHmo (KOPpo3uu).

Brimessior fBa BHAa KHCJAOTHOH oGpaboTkm: 1) opHOpacTBOpHYW, KOTAA
B (HABTP HOAETCA TOMBKO COMAHAA KUCIOTA JUIsL PACTBOPEHNA MUHEPATBHBIX
0CAIKOB, U 2) IBYXPACTBOPHYIO, KOT/1a 0CA/JJKH COCTOAT He TOJABKO M3 MUHEePallb-
HBIX, HO T M3 OprafgdecKux semecrs. [[Is paspymenus HocjaejHuX OPOH3BO-
JMTCs MOBTOPHas oOpaGoTka (UIBTPA CEPHOH KUCIOTOIL.

B 1noj3eMENX BOAAX ¢ MOBHIIEHHO KapOOHATHOH fKECTKOCTHIO U ¢ (OIb-
MIAM cOJlepsRanneM yKele3a, 00BYHO AI0NEX SHAYATENbHOe KOJIMIeCTBO MIHEe-
PATBHEIX 0CAJIKOB, He3aBICHMO OT COCTaBa MaTePHANOB, M3 KOTOPRIX H3ro-
TOBJIEHH PUALTPH, PeKOMEH/IYeTcs IPIMeHATL GUIBTPLL ¢ GOMbIIeil MI0mAIbIo
OPOXOJHBIX OTBEpPCTHil U OOJBIIAM MPOIEHTOM CKBAMKHOCTII — JIO 60—70%
(Taspuiko, 1954]. OueBuHO, 9TO B € pejiHe- i METKO3E PHUCTLIX HECKAX (PHIBT PEL
VKASAHHOr0 THIA MOIYT HPHMEHATLCS TOJABKO B KOMOMHAIME C rpaBUitHON
3acHIIKOIL. 3apacTanue (IILTPOB ¢ BHICOKIM MPONEHTOM CKBAFKHOCTH IIPOHCXO0-
auT 3a Gojee IPOZOJKUTENLHBIH CPOK, YeM (QHALTPOB ¢ MAJIBIM IIPOIEHTOM
CKBaYKHOCTH. PexoMenayercs MepHOIHYecK OPOBOAUTH HPOPHIAKTHIECKHE
KUCJOTHBE IPOMBIBKH CKBRJRIH, B KOTOPBIX HPOHCXOMMT OTJI0;KeHHe MUHe-
PaNbHBEIX OCAJ(KOB.

Ilpn o6paGoTke PIILTPOB KHCIOTAMH HEOOXOMUMO YIUTHBATL KOHCTPYK-
A0 CKBAJKHHE; TPAHYJIOMETPHIECKNI cOCTAB BOJOHOCHBIX IIOPOJ, B KOTOPHIe
poctapieH (UILTP; IOMHEIT XHMMHYECKHH AHAIN3 HKCINIYyAaTHPYeMBIX BOJ;
XUMUTECKIH AHANH3 OCANKOB, 3aKYMODHBAIIAX CETKN QIIBTPOB (ma Tex
Bojosabopax, rje cMena GuibTpoB W nepedypuBaHue CKBAKAH IPOU3BOAMIICH
HeOJHOKDATHO); MaTepuasl, W3 KOTOPHX M3TrOTOBIEHH KapKachl (UIBTPOB
(3T MaTepPHANH JOJUKHEL OBITL YCTOWYMBEL IPOTHB KHCJIOT — Hep;KaBermas
cTamb, IUIACTMACCH, KepaMuKa, [epeso 1 T. IL).

B oM cayuae, ecam QMIBTPbL H3rOTOBICHH M3 HEKUCIOTOYNOPHLIX CTalb-
HEX TPYO, NPHUMEHseTCs Tak HashBaeMoe MHTHOMPOBAHIE KHCIOT— BEE/leHNe
B CONAHYI0 KHCIOTY OPraHIIecKHX no0aBOK, 3aMefIAIOMUX HpOIecC paspy-
IMeHNs MeTalIoB.

IMepex xmHcaoTHOH 06paloTKOH CKBAKMHBL DPEKOMEHIYeTCA OYMCTHTDH
GUIBTD OT UECYAHO-TIMHMCTOTO 3AIOIHEHUA M IPOM3BECTH HHTCHCUBHYIO
OTEAYKY BOJIE C BO3MOKHO HamMOOJLILMM HOHIMKEHUEM YDPOBHS.

CocTaB 0CAJKOB, 3aKYNOPHUBAIOIEX TPOXO/HbIE OTBEPCTHA (QUILTPOB H
MEeMeHTHPYOMAX [pUIeTalomue K HeMy IOPOJH, pasiuvied. Ha mpaxrnxe
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gane ‘IPAXOAHICA BCTPEYATBCA € 0CAJKAMH, COCTOANMAMM 13 THApa-
TOB OKHCH 3KeTe3a, YIVIOKHCIOTO KAJbIHA ¥ MATHEA M aMOPHHOTO KpeM-
HezeMa.

Ilpn xmMmdeckoil 00pafoTke GUIBTPOB B KadecTBe OCHOBHOTO PACTBODI-
Texs OGWYHO IPHMEHSETCA TeXHHIECKAs CONAHAA KHCIOTA KPEHmOCTHIO 15%
i Goiee, TOJ BOBJIGHCTBHEM KOTODOIl IUpaT OKMCH jkejiesa, OCHOBHOC yrie-
KHCIOe 3KeNe30, YIAeKHC/blil KaJIbIuil U ApyrHe COeMHHEeHMs I3 HepacTBOpH-
MOrO B BOIE COCTOSIHHA HEpeX0ofAT B PACTBOPHMOE.

O6paborTka QEABTPOB KHCIOTAMHE He BCEr[a OPHBOJMT K TOJORATEILILIM
peayabraram. Ecmm mpoxosmsie oTBepeTis GHILTPA 3aKYNOPEHBL KBAPICEAIMIEL
sepHAME WIN COJAMA KPEeMHEKHCIOTHL, obpaboTra QEABTPA PACTBOPOM COMA-
HOIl KMCJIOTHL He JAeT cKOIbKO-EnGyAs aamernoro addexra. [las pacrsopenus
CHIMKATOB KANBIIA W MaTHHA BBOXAT B COMAHYIO KHCIOTY JA00aBRY (ropu-
cTOro aMMOHEA B KoamdecTne 2% OT 00BeMa KACIOTH. IIpu sToM obGpasyercs
$TOpPHECTOBOAOPOAHAA KHUCIOTA, KOTOpAA cmoco0HA PACTBOPATH CHIMKATHL

CepHYI0 KHCIOTY /Uls PasPyIIeHHs OPTaHUIeCKAX BEIeCTB BEO/AT B duasTp
T0MBKO TOCTE MPOMHBKE CKBAKAHBL OTKAUKOH OT CONAHON KHCIOTHL.

Ba;muBRa KHUCAOTH TPOM3BOAHTCA Yepes Pe3MHOBEHIT IIAHT MM YEPHEIE
rasoBmie TPYGH, KOTOphie ONMYCKAWT Ha 3a00Ji CKBAKUHLL, & IO MEpe 3aloi-
HeHHA KuCIOTOH (HIBTPAa MX TOCTENeHHO IPHUIONENMAIOT. ITon BosmeiicTBIEM
HasuToit KueaoTH GmapTp Haxojpures 12—18 u, mocie wero HPOBOAUTCHA KOH-
TpoabHAA OTKAUKA Boxel. Jlmsi yAoGcTBA CPaBHEHUs Pe3YJBTaToOn OTKAUKM
[0 H TOCHe KHCIOTHOH 0GpabOTKM BeNMYHHLL HOHIKeHUs yPOBH: JIOJTKHBL
OeTh npHOIMANTeaBHO ofuHaKoBhMu. OO0 sfderTmBHOCTH KHCIOTHOH 00pa-
Gorku QEILTPOB CYAAT MO0 O6muM M yaenbHEM ne6uTaM, MOMYIeHHBIM OPH
oTKAUKAX 70 1 mocye 0GpaboTKu.

Ilast 0cBOGOMEHAA CKBaKHHEL OT KMCJOT B TCHCHH® NCPBELX (oOBI9EO
2—3) uacoB OTKAUKY CJe[yeT IPOUIBOAHTL Ha BHIOpOC, IpoBEPAA PCARIUIO
BOMHL HA TAKMyC HJIH THUTDYA BOJAY a30THORHCIHIM cepeOpoM Ha COJICPIKAHHE
HOHA XIO0pa.

§ 6. BakyymnpoBanue CKBAXKH

VeTaHOBAGHO, UTO M3MeHeHHe aTMOC(epHOro JaBIeHHA OKASBIBACT BIIM-
Hue Ha JeOMT MCTOYHWKOB, CKBAKHH W Koiojmes. D ciyuae MOBHIMEHHA ja-
BIEHAA NE6HT MCTOYHEKOB WIH YPOBEHb BOJBL B KOIOANAX MOHIZRACICH U
H2060POT. STO HPHPOAHOE SBICHAE HCIONL30BAHO C HEIBIO Y BENIIOHI IPOT3-
BOIHTENBHOCTH CHBAaMKHH.

Ilpn GuarOTPMATHEIX CCTECTBOHHBX YCIOBUAX MCKYCCTBENHOE paspeime-
HEe B HANOPHOM ILIACTe MJN B CKBajKHUE, BCKpPBIBIIEH TPYHTOBBIE BOJH,
MO3KeT CYUIeCTBEHHO BIMATH HA JEOHT CKBAKUH. [Mpuagun paboTH BAKYYM-
cKBayKkuH, paspaborammmii eme B 1933 1. A. H. HudoHTOBEM, 3aKI0IAETCA
B TOM, UTO CHCIHATLHLIM TAMIOHOM HIKHAA YaCTh CKBARMHLL M30IHPYETCH
ot armocdepst (pme. XI11I-11). Tammon, HOCTABIEHHHI B BepxHeil gacTn 06-
cagHEIX TPY0, CHOCOGCTBYeT COBMAHMI0 HPH OTKATKEe M3 CKBA/RUHBL Daspe-
SKeHHA.

Paspe:kenne MoeT OHTb CO3/aHO TaKKe IPH IOMOIME CHCHMAILEOTO
BaKyyM-HACOCA WIH ke BOJOCTPYHHOTO HACOCA, paboTanomero Ha HATOPHOM
BOTe, BHKAUMBAEMO M3 CKBAKMHEL ORCIUIYaTallHOHHKIM HACOCOM. 1lpm Bogo-
oTOOpe W3 CKBAKHHBEL, paGoraonieil ¢ pazperKenueMm (06opyAOBAaHHOU BAKYyyM-
HacocoM), HeoOXOTEMO Ha HHTepBaIe ee OpHEMHOH 9ACTH MOMJep U~
BaTh BaJAHHHI BAKyyM, 9TO JOCTHTAaercs MNePHOAMICCKEM BRIIONCHUEOM
paxyym-Hacoca. Cxema JeiiCcTBAs BOJOKONBIEBOI0 BaKYyM-HACOCA ACHA T3
pmc. XIII-12.
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YerpaneHmeM arMocepHOr0 IPOTHBONABIEHMs JOCTHIACTCH YBETHTE-
HHE HANOpa, 4T0, eCTeCTBOHHO, O0YCJOBAMBAeT MOBBIIEHHHI BOJONDPHTOK
B ckBasuny. Hambonee apderruenoit pabora pakyym-crsaskue Gyer npu
OTKAa9KaX W3 HANODHHX ILIACTOB. !

Paccmorpum pafory BakyyMm-CKBasKHHE B HamOpHOM miacte. Kar mns-
BECTHO, OTHAYKHM M3 CKBayKMH M IIAXTHHX KOJOJIEB BHISHBAIT I0HMIKEHIS
B HUX HALIODHOTO YPOBHS, B Pe3YABTATE YET0 Y BOM03aGOPHEIX TOTeK 06pazyerca
AeIPECCHOHHAA MOBEPXHOCTE, MOASEMHLIX Box (kpmBas ab wa pme. X1TI-11).
B cmysae 0GopynoBaHms CKBAKEHH TaMIOHOM BHYTPH CO3/aeTCH paspesie-
uie. Mectnan maomsamma BojoHOCHOTO TOpH3OHTA 0T aTMOCHEPHOTO NABTeHIMs
00yCIOBINBAeT BOBHMKHOBEHUE /ONOJHHTEIBHOIO HALOpA (orpesoxr  be).
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Puc. XIII-12. Cxema ycrTaHOBKH BOJIOKOJBLEBOTO
BaKyyM-HacoCa Ha CKBaskKHHe.

Ppe. XIII-11. Cxema Baryym-
CKBUKAHH B HaOOPHOM T'OpPHBOHTE.

1 — CKBRjKMHA; 2 — BCachIBAlOMAsa TPYOKA, TpPOTYINeHHas

4epe3 TaMIICH, 3 — BaKYYMMETD; 4 — BaKyyM-HACOC, 5—

KIamaH, MpPefOTBPAINAONull  NPOHMKHOBEHHe  BOZIYVXA

B CHBU:KNHY IPHM OCTAHOBKE BAKYYM-HACOCA; 6 — pery-

JIMPOBOYHEIN KpaH; 7 — BONONONBEMHEL TPYGOMpPOROL:

§ — BOBAYXOBOMOOTBOAAIIAA TPYOKA, 9 — BIEKTDOABHIa-
Teab; 10 — TAMIOH.

Yem Gomwpme Gymer paspesie-
HHE, c03[laBaeM0e BHYTPH CKBa-
SRUHBI, TeM CHIbHEEe 0Ka3HIBAeT
BIHAHHE aTMocepHOe [apie-
HHe Ha IPOA3BOIUTEIBHOCTD
ckBa:RHHBL. lIpupameEne mHamopa TeOPETHUECKN MOKHO IOBECTH a0 10 m;
UpaKTHIECKU jKe OHO, HO-BHAUMOMY, He Oymer mpesmmath 8—8,5 m. Cosga-
BaeMoe TpH JTOM JOTOJHUTENLHOe JIaBJICHHe YBEIHUHBACT YKIOH IIOTOKA
BOIHSH CKBA/KUEK, YTO ¥ 00eCHEeYNBACT YBOIHUCHHE PACXOMA CKBAKHH B cpej-
HeM B 2,5—3,5 pasa (10T YKIOH HpE/(CTABIEH HA PHCYHKE KDPHBOIL ac).

B rada. XII1-4 npusogarca mammse, xapakTepusyiomue a(QeRTHBHOCTE
paboTsl BaKYyMHBIX GUIBTpoB M Komoxues [Kommecapor, 1959].

Tabauye XI11I-4
ddderraBHOCTs PaGOTHl BAKYYMHBIX (DUIBTPOB H KOTOXImER

Benmguna Roasddunuent
Tun ocymiireasHoro yerpoiicrsa BaKyymMa, Y BeJANTEHHS
Mn pm. cm. mebnra
3abmemoit Bakyym-¢maerp . . . . . . 150—230 2,6—3,0
IMaxTHEN TPYHTOBOH BaKyyM-KOJOLem 320—530 2,4—3,504
IaxTHLIE ApTEBHAHCKHE BaKyyM-KOIOTel 260 3.9
Tpy6uaTas apresmanckas BaKyyM-CKBAKUHA 635 3,04
b e Y S e s et R R St oL o S 540 2,4—3.6
S e R A S e e e 500—530 2,9-—3.0
Bogomonmxarman apreanancKkas BaKyyM-CKBa-
FROTHA o e s e e R e P R 600 5,0
To sxe - 15
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Ilo mawmem padot, BenoaneHHnX B [logMockoBHOM yroanmom Gacceiine,
BAKYYMHPOBaHNE O0KAa3aJd0Ch IPPEKTHBHBIM CPEJCTBOM yBeAHYEHHA Jebura
CKBajkIH, BCKPHIBIIEM KAaK HANOPHLIE, TaK W 0e3HATOpPHBIE BOJOHOCHHE
rOpPH3OHTHL, He3aBMCHMO OT rayOmmel mx sajerammsa (Hommeccapos, 1959).

Pacuersl m0KaasBalOT, UTO BAKYYM-CKBAKUHE JA0T HAMOON LI adderT
OpH OTHOCUTEXbHO HeGoabmoM nonmxennn yposua. M. E. Anprosermii [1946]
ompejleJ Wy, NCXOAA U3 NPAMOJHHEHHOH 3aBHCHMOCTH Xe0MTa CKBAaKHHBI OT
DOHH;KeHNsI, ITO Pa3pes;keHne, paBHOe 8 M 600. cm., IPH NOHIKEHHH YPOBHS
Ha 8 x maer yBeamuenue aednTa B 2 pasa, a Opu DOHIKEHTH ypoBHa HA 40 » —
ronpko B 0,2 pasa.

M. E. Axaprosermit, npeoOpasysa dopmyry Jlomiomn, gaer ciaemyiomyio
dopMyny pas gebura apTesmanCKOi BaKYyM-CKBaKHHBI:

20K M (S+ha)
= InR—Inr °?

rie K — rosdpdumuent ¢uapTpanun;

M — MOmHOCTHL HATOPHOTO BOJOHOCHOTO ILIACTA;

S — BeaIWuUHHA NOHHKEHUA HALOPHOIO yPOBHA;

h. — cozgaBaeMoe paspe;keHue, M 60d. cm.;

R — papuyc BIHAHHA;

r — pajiiyc CKBajKUHHL.

Beanmunna h, (DonpaBka Ha paspemeHHe) TOTHO MOKeT OHITH ONpejeleHa
TONBKO 10 BaKyyMMeTpy, yKpeIuieHHoOMy B TammoHe. [l1s mpexBapuTeabHBIX
pacueroB Beanmduua b, HaXomHTCA MO (GopMmymde

ha=;°—ft, (X111-4)
rie ¢ — BHICOTA YCTAHOBKM TAMIOHA HAJ YPOBHEM HAIODHEIX BOJ (CM.
puc. XIII-11).

OneiTHRE JAHHBIE IMOKA3BIBAIOT, YTO BEINYHHA R, HE MOjKeT NPEBHIIATH
8,0—8,5 & 600. cm.

Beopsa monmpasry Ha paspesxenme B gopmyay Jliomon gas jebura rpys-
ToBoro Koaoyma, C. B. HomuccapoB A7s CKBajsKMHBEI, BCKPBIBIIEH I'DyHTOBbIe
BOIHI, paboTalomeil ¢ BO3AYXOHENPOHAAEMBIM TAMIOHHPYIIOIUM YCTPOUCTBOM
B obcagHoit TpyOe, modaydua GopMyay peduTa B clelylileM BHae:

(XI11-3)

_ 0K (2H4-hg—S8) (S +ha)
Q= InR—Inr ¢ (XIIL-5)
rge H — MomHOCTH Ge3HATIOPHOTO BOJOHOCHOTO ILIACTA; :

S — BeauUMHA TOHMKeHWs O0e3HAIOPHOIO YPOBHA.

Ocranpane 0003HaYeHHsT TPEKHHE.

BakyyM-cKBasKuHEL ¢ GOIBIINM yCHEXOM MOIYT HPHMEHATHCHA IS IPYH-
TOBHX BOJ IPHM HAJHIAN HAX YyPOBHEM BOJBl 3—OJ-MeTPOBOM TOJIMM OTHOCH-
TeaBHO CAAGONPOHMIAeMBEIX Ui BO3AyXa mopoA. Ouesmamo, 9ro Hpm OTKad-
KaX TPYHTOBHIX BOJ HAHOOJIbINee Pa3pe;ReHnme HoJydYaercsa B 00cajiHEIX TpyOax
HAa YUaCTKe OT TAMIOHA [0 JIHHAMHYECKOTO yDPOBHI.

B paspeskeHHOM IIPOCTPAHCTBE CKBa;KAH BAKYYM MOCTEIeHHO CHIKACTCH
BCJIECTBHE BHIEJEHNS M3 BOAL BO3AYyXa U razoB. IT0 ABJIEHNe yCTPaHAETCHA
HePHOHIECKUM OTCACHIBAHIEM BO3JyXa 1 TasoB KOMIPECCOPHOH ycra-
HOBROiIl ¢ IIOMOIIBI0 CIEIUAJLbHON TPYyOKH, HPOOYIMEeHHOH 4Yepes TaMIOH
(cm. pme. XI111-12).

PaGora BaKyyM-CKBa;KHH B IPOM3BOJCTBEHHHIX YCA0BHAX ObUIa IpoBe-
peHa Ha cTpouTelNbeTBe Kamana M. MockBE m npu ocylieHun Gy poyrosbHEX
mectoposkaennit B [logmockosmom Gacceiime. I[Iposepra mokasama xopomue
Pe3yIbLTATHL.



METOAbl U CPEACTBA W30NALKH A Bk
BOAOHOCHbLIX TOPH30HTOB XIV

§ 1. MNpenBapuTenbHble 3aMe4YaHHA

B mpomecce OGypeHus TrHIPOre0IOrHIecKOH CKBaKHHHE TPH BeTpede
MeCTaHbIX, MOPHCTHX I TPEIIHHOBATHX MOPOJ HEeOOXOIHMO HCIBITATL WX Ha
Boay. [laa menmramma (ompoGoBamEmsa) miacTa HeoOXOJWMO ero M30JIHpPOBATH
OT IPYIUX BOJAOHOCHKIX TOPH3OHTOB, T. €. HPOMU3BECTH TaMIoHak. TaMuoHam
CKBaX¥WH ]I MHCHOBITAHHAA IJIACTOB IIPOM3BONUTCA CJelyIOmuM 06pa30M:
1) sagaBiuBaHmeM OamMara O0CAZHEIX Tpy® B mopoAy (rJIHHY, CYINIHHOK);
2) sagaBrnBaHWeM GamMaka oOcagHHX Tpy0 B IpedBapUTelbHO 3a0pOCAaHHYIO
B CKBA/RHAY INIACTUYHYI TJIHHY; J) HeMeHTUDOBAHUCM.

[lepeancaennsie crnocoOb M30AANMUA TPEOYIOT JIJIA CBOEro OCYNIECTBICHHS
CIyCKA KOJOHH 00CATHEIX TPpY0 B CKBARUHY I TeM CAMBIM 00TafialoT cIexy-
IOIAMA HETOCTATKAMHE: a) Ha MPOM3BOJACTBO TaMIOHAKA 3aTPAYHBAETCA MHOTO
BpeMeHH; §) pacxoAyioTcsa ZOPOrocTosAmue Tpyos, KoTophe yacTto (a OpH Ie-
MEHTHPOBAHUM BCETIA) OCTAIOTCS B CKBAKUHE; B) JUIA 0IPOOOBAHUA KamKI0ro
mracra Tpedyercs obcagHas KOJIOHHA TPyD, KOTOpas OCTAeTCA B CKBAYKUHE
u yMeHbmiaer ee guamerp Ha 4—06”. Ilpm GonbmioM KoImMYecTBe HMCIIBITYEMEIX
IJIACTOB TAKOE YMEHBIIGHHE THAMETPA MOKeT HPHBECTH K TOMY, YTO CKBajKHHA
He [OCTUTHET NpoekTHOH ray6muni. OmpofGoBamme yKa3aHHBIMU CIOCOGAMHI
MPHEMEHAECTCA B TEX ¢IydaAx, KOIJAa CKBAKMHON BCKPHIBACTCS ofuH (peske 1Ba)
BOMOHOCHHIA ILIACT.

Baime roBopuiock 06 HCHHTAHMAX TIACTOB CBEPXY BHHS, M0 Mepe yIIyo-
JeHHA CKBaYKHHEL. UTO KacaeTcs MCOLITANMA CHU3Y BBEPX IOCHE OKOHYAHIS
Oypenusl CKBAKUMBL JI0 NPOCKTHOM IiayOHHEL, TO HTUMU CHOCODAMH MOKHO
IPOM3BECTH TOJABKO OJMH TAMIOOHAK (HA 3a00e CKBa;KUHH).

IIpm GypeHnn rugpore0NOrHIeCKUX CKBAKHH TacTO OLIBACT HEOOXO0JHMO
HCCIeNOBATh BCE BOJOHOCHEE TOPU3OHTEHI, MepeceKaeMue CRBa;KIMHOH. B asrom
cllydae MPUMEHAETCS BpPeMEHHHH TaMIONayk HpH momMomu makepoB. Msomxsa-
OuA BOAOHOCHBIX TOPHM30OHTOB HNaKepaMH HMeeT cJaeayomnue JOCTOHHCTBA
H OpPenMyIecTBa: MaKkepsl Jai0T BO3MOKHOCTh OBICTPO DPOU3BOANUTL H30JIAIAIO
U HCHOEITAHIE INIACTA; HOCHe RajkAoro HCOHTAHHS OIacTa Iakep I TpyOH, Ha
KOTOPHIX OH ONYCKAeTCA B CHBAKIHY, M3BIEKAIOTCA Ha NOBEPXHOCTH; ilOCJ]E
HCHOHTAHUA IUIacTa OypeHHe CKBAKUHEL MO;KET HPONOJIKATLCH TeM ke JHa-
MeTpoM. B03MOMKHOCTH MCIBITRIBATE ILTACTHL 0e3 MOTePH JMaMeTpa COCTABIAET
OCHOBHOE JOCTOUHCTBO IIAKEPOB.

B medranoil mpakTuke Mg onpoGoBaHHA IMyGOKEX FOPH30HTOB HA HedTh
¥ ras TPUMEHAIOT HCTETATeN N IIACTOR, KOTOPHMHA MOKHO HDOU3BOJIUTE OIPO-
Oosanme miactos Ha Bopy (cm. ra. XII, § 7).

OrrmanresbHOll 0c00EHHOCTHI0 HCHOHTATEIA IIACTOB ABIAETCA TO, UYTO
JMIAKOCTH Tocrymaer B TpyOb, HA KOTOPHX CIYCKAeTCA MCOHTATEND,
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fraromapsa GOILIIOMY MEpenajy JABIeHUs MEKIY HMCCIeyeMoll YacThio CKBA-
JKUHEL M BHYTpPeHHUM mpocrpaHcTBoM Tpy0. llo KoanvectBy ortoGpammHOH u3
IIACTa FRUTKOCTH H IPOJOKHTeILHOCTH OHPOOOBAHNA ONPEeNsIoT OpIeH-
THPOBOYHEI [1e0HT CHBAKUHE.

§ 2. TamnoHaXk CKBaXKHUH

HauGomee pacupocrpamendsiM ¥ IPOCTHIM CLOOCOOOM MBOMANII BOXOHOC-
HOTO T'OpPU30HTA sIBIsETCs 3aJaBINBaHHe WIH 3a0HMBKA TpyG B BOZOYIOP.
Ecau BogoymopoM einysuT IIOTHAS IIHHA HIA TAMKEIHH CYIINHOR, 3a5aBiIn-
Bapme MM 3a0mBKa Gammara TpyO
OpPOM3BOAUTCA HA TaAyOmEy 3—5 M.
ITocme sTOTO IPOBEPAIOT HAEIKHOCTH
W30JANNH BOZOHOCHOTO TOPH3OHTA
IyTEM 3aKAYKHA BOAHE B TPYOBL IOJ
BEICOKHM [[ABJIEHIEM.

B Tom enyuae, korga momcTmma-
IOIMUM CJIO0eM ABISIETCS TMOpoJa He-
JLOCTATOYHO BOTOYIODHAsd, OalIMaK
Tpy0 YCTAHABIHBAIOT BHIIE 3a00s
Ha 1—2 » 1 B cKBajyRUHY 3a0pach-
BAIOT M3 ;KHPHOI IMTMHE IDapH JHA-
merpoM 20—350 ma. Ilepmogmaeckm
TAMHATLE MapHE TpaMmMOyIOT OpH IO-
MOIIM YJAPHOH INTAaHIH WIH Ke-
JIOHKH ¢ AepeBAHHOH npobrod. I'mm-
HAHHH  TaMOOH  JOJKeH OHTE
JIOCTATOYHO IVIOTHEIM I 3aTOJAHATDH
IPOCTPAHCTBO 1OJ OalIMAKOM W
B TpyOax Ha 2—3 i Bhime GamMaka.
SareM GamMak KOJOHHEI TpyO 3ama-
BJINBAIOT B 00pazoBaBIIMICA TMHA-
HBLT TAMIIOH.

Ecam pomoymopHEIe miacThi
Ipe/ICTaBIeHbl CKAIBHBIME IO POAaMK
(E3BeCTHAKM, HeCYaHWKM, CJAAHIH),
TO TaMIIOHAK HPOCTHIM BaBJIHBA-
nreM GallMaka B IPefBAPHUTEILHO

o 3a0pOCAHHYI0 IIHHY HEIL3A PeKo-
Puc. XIV-1. QKema TAMUOHAAKA TNUIHOK WO yopngpary ma-za TPYAHOCTH TOCTe-
merony U. 11. KoHoHOBA. @ — CIIyCK KOJOHHEI

TpY6 C HedTHIO; 6 — mpofapamBamie Hegra. AYIOMEro  H3BIeTeHNA  0OcamHBIX
TPy0O H3 CKBAKHHE.

1 — oficagHaf KOJIOHHA; 2 — HIDKHAA npolka; 3§ —

npoﬁﬂad)nnﬂ BHITIYCKA He()TH; 4 — BepXHAA TPoOKa; B HIpaKTHKe GYPEHHH CTPYKTYp-

§ — He()Th; 6 — TAMNOHAKHAA I'MUHA; 7 — HarTHeTa- e

TemBHMI IINAHT; & — BAJMBOYHAA TrojoBra; 9§ —  HO-IOHMCKOBBEIX CHBAKHH IIXPOKO BHE-
VIINCTRR PACTHOD; OpeH TAMOOHAK TIMHOI IO MeToay

M. . RHonmomosa, saxiaouaommiics
B TOM, 4T0 KOJOHHA 0GcafHEIX TPy cMasmBaeTcA cHApy:Ku HedThio M BAABIO-
Baercsa B INACTHYHYIO TIAHHY, IPEJBAPUTEIBHO HOCTABICHHYI Ha 3a0oif. IToT
BHJ[ TaMIOHajka ofecHedmBaer Jerkoe H3BiIedeHne 00cajgHOil KOIOHHH TpPyO.
Jocrara rIHER Ha 3200 OCYMIECTBIAETCA ¢ MOMOILIO0 IMHHON KOJTOHKOBOI
TpyObl, BHYTPEHHION HOBEPXHOCTH KOTODOH HpeIBapHTENbHO CMa3HIBAIOT
Heprh0. Ila KomOHKOBYIO TpyOy HABEPTHBAKT KOPOHKY, IIOTHO HAGHTYIO
IVIAHOM, W 3aIOJHAKT ee X0POIIo IpoMsaTol BA3KOM INIMHON, CKAaTAHHOM B IIa-
PUKH pasMepoM MeHBINe BHYTDPeHHero AHaMerpa KOJOHKOBOI TpyOet. [Husa
npejoXpaHeHAA TIHHE OT PA3MEIBA MOBEPX ee BRIAJHBAETCHA HPOOKA ¢ MaH:Re-
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samu. BamojueHHaj TAMHON KoJOHKOoBas TpyGa cmyckaerca Ha 3aboii. Ilpm
MOMOIIE HACOCA B KOJOHKOBYH TpyOy 3aKaumBaeTcs TJIMHHCTEIE pacTBop,
TOT MABAEHHEM KOTOPOro TMHMHMCTHI MaTepHaJ BHIABIHBAeTCs Ha 3aloil.
KoxmgecTBo cOycKaeMoil riampsl OepeTcd H3 pacderd IIOTHOTO 3aMOJTHEHHA
cTBONA CKBaskmHH Ha BoicoTy 4—6 m. ITocae aroro cmyckaior o0cafiHy0 KO-
sonny (pmc. XIV-1). B fammak BCTaBRIAIOT AepeBAHEYI0 NPOOKY 2, HMEIOIMYI0
B meATpe Toueryo npodky & ¢ Gyprukom. B TpyOm sammsaror medrs. Honm-
gecTBO He(TH AIA BAI0JIHEHHA 3aTpyOHOr0 HPOCTPAHCTBA PACCYMTHIBACTCH
no gopmyie

V=2 (D*—d?) H 1,3, (XIV-1)

rge V — obbem medru, om?;
D — pmaMerp CHKBasRHHHI, O0M;
d — mapysKEH{ guaMeTp TPYO, OM;
H — BrcoTa nojneMa HedTH B 3aTpyGHOM IpOCTPAHCTBE, dM;
1,3 — xoadPuumEHT HOITOMmEHHs HepTH B MOPOAY.

Ilocae sanuBa Hedtum B TPYOH CIYCKAKT [ePeBAHHYI TPOTABOYHYIO
npobry 4 ¢ mammeramu. Yepes romoBky 8 IPH NOMONM HACOCA TPOUZBOAMTC
IpoKauKa B KOMOHHY TPYO rammuctoro pacrsopa 9, 110;] JABIE@HHEM KOTOPOTOo
geTH Uepes MeHTpabHOe OTBepCTHe B HIKHEH NPo0Ke BHTECHACTCH B 3aTpyo-
Hoe mpocrpancrso .pHe. XIV-1, 6).

BriaBus M3 KUJIOHHH BCIO HeTh, BePXHAA HpoGKa A0XonuT Ao Gammaka
W HepeKphiBaeT MEeHTPaJIbHOEe BHIXOHOE OTBEPCTHE, B Pe3yIbTaTe Yero Ha Ha-
coce IpOHMCXOAUT peskoe mossumenme fanmenmi. llocxe sroro oGcammas xo-
JOHHA OIycKaeTcA K 3a6010 W BAABIMBAETCS B IIHHY 6, IPH 9TOM ITHHHCTAs
Macca BEUIABIHBACTCSH B 3aTPy0HOE IPOCTPAHCTBO U HOAHUMALTCHA 3HAYHTENBHO
BHIIE OamMaka 00cafHOH KOJIOHHEL.

Ha ycThe CKBA;KHHB YCTPAamBaeTcs U3 IEHBKOBOTO KaHAaTa CAIBHUK
¢ 3amuBKoi mementoM Ha peicory 10—15 cau. [locme saTBepjeHMsI IEMeHTA IpU-
CTyHmaloT K [adbHeidmeMy yrayOGieHui0 CKBa/RAHLL.

§ 3. LiemeHTHPOBaHHE CKBAaXHH

TaMOOHAK CKBAKHH TpPU OOMOIM IeMEHTHOIO PACTBOPA IPHMEHACTCH
B GoJIee OTBETCTBEHHHX CJAYYafAX M B OCHOBHOM CHYRUT AN obecnedeHus IIu-
TeXbHON M30JANNA ACOBTYEMOTO IJIACTA 0T BePXHHX HIH HHKHHX BOJ; YKpe-
IJIeHHs HEYCTOMYHBEIX IOPOJ IyTeM INIOTHOTO CUeIIeH)s IIeMEeHTHOr0 PacTBoOpa
CO CTeHKAMM CKBAa'KHEEH u ¢ TpyGamu o0cagHON KOJOHHE; IPCHOXPAaHEHUH
KOJOHHK 00CATHHX Tpy6 OT CMATHsA BHEINHNM JIaBIEHHOM H OT KOPPO3HH.

Jloisi MeMeHETHPOBAHNUA THAPOTeOJOTHYCCKHX CKBAKAH HPUMCHAIT (TaM-
MOHAKHELD Hambodee BHCOKOKAUeCTBeHHHI MopTaaEanement. Horcmerennusa
mementrHOro pacropa 40—60% Bommr (mo Becy). Cpoxu cXpaThBaHms 50%-
HOrO pACTBOpA, 3aTBOPEHHOIO HA NPeCHoil Boje, COITACHO TeXHMYECKHM
YCJIOBMAM, cJeyIoNlHe: HaUalo CXBATHBAHHA He paiee 3 4 mocle 3aTBOPEHHA
pacTBOpa; KOHEI CXBATHIBAHEA — He N03jHee 3 ¥ IOCJe HaYaja CXBATHIBAHMA.

C [enbld YCKODeHHS CXBATHBAHHA IeMEHTHOTO PacTBOPA HPHMEHAIT
pasamansie yeropurean (CaCly; NaCl; Na,COp m ap.), nobaBIsAeMEe B KOJM-
gectBe 2—3 % 10 Becy cyXoro IemMeHTa. BricoKas TemnepaTypa Takse ABJISETCH
AKTHBHEIM YCKODHTETIeM CXBATHBAHUS IleMeHTA.

IloaToMy B IITyGOKHX CKBKMHAX, rfe y 3a0oA OHBaeT BRICOKas TeMIepa-
Typa, NUPHEMEHAOT CIENEANBHLE Me[JeHHO CXBATHBAIONHECA IEMEeHTH.
HKpome TOro, K 1|eMEHTHOMY PacTBOPY IPHOABIAIOT 3aMe/ AT/ CXBATHBANMS
(m3BecTROBOR MOJIOKO, Gypy, TVIMHHCTEIR pacTeop).
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HauGomee mpoctoii cmoco0 ILeMeHTHpoBanms OallMakKa KOJIOHHLL Tpyo
TIpH OTCYTCTBHH HACOCA 3AK/II0TAETCA B CIHeIYIONeM. ITon Gammarom Tpyo®
PACIIIPAIOT CKBUKHHY Ha raybmay 2—3 a. B tpy6m onycramwT KOJOHHY
IITANT, OKAMYNBAINIAXCSA HA HOBEPXHOCTH BOPOHKOII, M HempepslBHOI CTpYyeit
3aIMBAIOT Ha 3a00H CKBAKEHE IleMenTHBIL pacTBop. Honmvecrso sanmBaeMoro
HMeMeHTHOTO PACTBOPA JOLKHO mpumepHo Ha 50% upeBsITATE olrbeM pacmm-
peHmHoit yacTH y 3a00d ckBamuunl. 1lo OKOHYAHNN 3ATUBKA KOJIOHRY obcamganIX
Tpy0 HeMeIeHHO OIYCKAIOT 70 3a00A I BEYTPh 3a0pacEBAIOT TNINHY, KOTOPYIO
1IpM HOMOIIE GYPOBOro [O0JI0TA MHePeMeNHUBAIOT ¢ OCTABINIAMCS B TpyGax me-
MEHTHHIM PacTBOPOM Bo usfeKamme ero CXBaThBamuA M 3aTBEP/CBAHILA.

Tocare 3aTBepAeBaHUSA IeMeHTa IPOBOJAT MCHLITAHIEE TaMIOHAMKa M PO~
nomkaloT jadbHeinee ypenne. Llementayo npodky B TpyOax pasdypuBaor.

I[emenmuposanue uepes saiusounwie mpycku. llepen ueMenTHpOBamUeM
CKBaJKUHA IpOMHIBaeTcsi Bojoil m olcakusaercsi Komommoil Tpyo. Homnongy
He OBOJAT 110 3a60s u mojBemnpaoT Ha xomyTe. Ha ee Bepx majesaior IpoORy
¢ TPOMBLIBOUHBEIM CAJBHHKOM. 3aTeM MPOMLIBAIOT 3230 MeiAy obcammoit
KOJIOHHOII T cTemkaMd ckBaskuusl. B ofGcapupic TPYOH ONyCKalOT 3alMBOY-
ABe TPYOH — OypUAbHEE NITAHIH, Yepes KOTOPHe CHaYaja IIPOH3BOAUTCA
IIPOMEIBKA CKBA;RHHEL, @ 3aTeM TOJAaeTcs [eMeHTHH PacTBop. ITo Mepe 3amoa-
HOHIH CKBA/KHHE IEMEHTHGLIM PAcTBOPOM 3alHBOYHHE TPYOKH IOCTelNeHHO
momEmMator. OTBHHYMBAHEE cBedeil NPOMBBONAT Kak MOmHo OwcTpee, 970051
COKpATHTh MepepniB B IOade IEMEHTHOIO PacTBopa jlo MHAUMYMA. IToce
3aJMBKI PacyeTHOil TODIUIM LeMeHTHOIO PAcTBOPA KOIOHHA 00CaJHEIX TpyG
omycKaeTcs o 3a00M, a 3aauBOYHEe TPYOKH IPOMEIBAIOTCS! OT 0CTATRA IeMeHTa
Bojpoii. Iementylo mpoOky B Tpybax pasOypHBAIOT Yepes CYTKH, a majbHeli-
My0 TPOXOJKY CKBAKMHEL IPOROJKAOT Uepe3 IBOe-Tpoe CYTOK.

HemgocraTioM 5T0ro cuocofa ABIAETCS TO, YTO BRICOTA TeMeHTHOI TPoOKH
B TpyGax 0GLUHO IOXYYaeTcs HECKOJLKO 0OJBIICH, TeM BLICOTA HEMEeHTHOIo
KoJbIa B 3aTpyOHOM mpoctpancree. [loaromy Gonbmas dacTh HeMeHTa pacxo-
ayercsa GecIoJe3HO.

Bosiee coBepIIenHLIM ABJIACTCH METON MeMeHTAPOBAHIA eped 3aIMBOTHEe
TpyOku mop mavienieM. [las 9TOro B OUMINEHHYI0 CKBAKHHY CIIYCKAlOT Be
KOJOHHE TPy0: TammoHa:kHylo / @ 3ammpoumyio & (pmc. XIV-2). Ha Bepx
TAMIIOHAKHOM KOJOHHS HABMHUMNBAETCS CAJBHMKOBAA T'OJOBKA J, U MO HarHe-
TAaTeIBHOMY IIIAHTY § TMOJAlT B TPyORM 2 BOQY HIH TJIMHHUCTHIL PacTsOP.
HarmeraeMad sRUTKOCTD HOAHIMAETCS B KOZOHHe / T MajuBaeTcsl W3 KpaHa 4.
Kax Toiasro us xpana 4 Toiier yuctafd JKEIAKROCTh Oes mLIaMa, ero mepekpui-
BaoT. B TOM ciaydae Bes JKUJIKOCTH, HarmeTaeMas HACOCOM TO 3aTMBOYHEIM
TpyGKaM, YCTPeMHUTCA B KOJIBIEBOH 330D MEHKy CTEHKAMM CKBAKIHBI M KO-
msompoit TpyO I m Gymer M3IMBATHCH BMECTE CO IITaMOM HA [OBEPXHOCTS.

IlpoMBIBRAa 1IpM 3aKPHTOM Kpame 4 JOMKHA NPOROIRATBHCA N0 MOITHO
OUMCTKE KOIBIEBOT0 3a30pa, NOCTe Wero cpasy IO 3alHBOIHHIM TPyOKaM
HAUMHAIOT HArHETATh IeMeHTHBI PAacTBOP.

Hocsie 3aKa9KN pacuyeTHOH MOPIHHE IEMEHTHOro0 PacTBOpPAa B 3aIMBOYHBIE
TPYOKHM 3aKAYHBAIOT BOJY WJIH TJINHNUCTHL PAacTBOP A0 IOJHOTO BEITeCHCHHA
HeMeHTHOT0 PACTBOPA W3 3aIHBOYHHX TPYOOK (IIPH BaKpETOM KpaHe 4). SareM
KoxoHHY ofcagEKX TPYO omycKaloT Ha 3a00il M, OTKPHB KpaH 4, npousBoOgAT
IPOMEIBRY BHYTpH oGcajgmoii Komoma. Haxomen 3akpeHBAIOT 3a/IBIRKY 4
[ B KOJOHHE IPH IIOMOIIH HACOCA CO3/IAeTCH MOBLIICHHOE AaBIeHNHe; CRBAIMHY
OCTABIAIT B IOKOe [0 3aTBEpJeHIs IeMeHTa.

[ emenmuposanue ¢ deyms pazdersiowumu npookasu (memod Ileprutica)
npuMeHAIOT Tpu rayloroM Gypermun. CTeHKN CKBa/KUHBL B MecTe IeMEHTHPO-
BAaHWA JOKHBL OHTH CJOWeHB 13 BojoHenmpomumaemoit mopomst. lepex
coycKoM ofcagHEX Tpy0 CKBaKHHA TpPOBepseTcs Ha NUIHHIPHYHOCTD M PO~
MBIBAeTCA YHCTONH BOTOH MM HOBHIM TIHEMCTEHM pactBopoM. Ofcajmsie TpyOBE
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NPOBePAIT U CBNHYMBAIOT 3BeHBAMM TO ABe-Tpu TpyOn. K mEmxmEedt Gammad-
HOil TpyOe npusapusaioT mirankn. Coyck ofcafHoll KOJOHHH 0J/KeH MpoHa-
BogAThCA OwicTpo Gez mepeboes.

ITocme cnycka B cRBasREHY KOJIOHHBI Ha BepXHel ofcajnoii TpyGe ycrana-
BJIMBAIOT 3aJMBOYHYIO TOJOBKY M HPHCTYHAKT K NPOMBIBKe CKBa:RWHHL IIpo-
MEIB CKBaJKUHY, CHUMAIOT 3aJHBOYHYIO TOJIOBKY, OIYCKAIOT HIYKHIOW HPOOKY,
CHOBA HAJEBAIOT 3aIHBOYHYIO TOJNOBKY H 3aKATUBAIOT PACYETHOE KOIMIECTBO
IeMeHTHOTO PacTBOPA. 3aTeM CHUMAIOT 3aJIMBOYHYI0 TOJNOBKY, YCTaHABIHBAKOT
BepXHII0 TPoOKYy, CHOBa OBICTPO HA/IEBAKT 3aJHBOYHYI0 T'OJOBKY M 3aKa-
YMBAOT TJIAHHHCTHIH PAcTBOP, NPONABINBAA TPH HTOM IEMeHTHENI pacTBop
sesy npobramu suus (pme. XIV-36) Horpa mmkusasn npofra omycrmres
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5.3
Puc. XIV-2. Cxema meMenTamun 4epes 3aJHBOTHEE TPYOKM.

no Gammara koionusl (puc. XIV-3s), Bepxmaa mpoOka HPOIOIKUT IBHEE-
HEe U BHTECHHUT INeMeHTHb pacTBop B 3aTpy6HOe mpocTpancTso (puc. XIV-3r).
O6pyE0 TMeMeHTHPOBAHMe TPOM3BBOAAT [0 IOJHOTO CXOMKAEHHA BepXHeil n
HUKHEH 1npobox (mo mMomenTa «cTom). HolnmdecTBo 3aKaumBaeMOTO IeMeHT-
HOTO W TIMHACTOrO PACTBOPOB TPOBEPAIT ¢ HOMOIIBIO CIEIHANLHLIX Mep-
HAKOB.

ITocme oxoHYAHMA BaKAUKH IIMHHECTOrO PacTBOpa HACOC OCTAHABJIMBAIOT,
KOJOHHY ONyCKAaloT Ha 3a60ifi M BEHTHIB 3aJMBOYHON TONOBKH 3aKPHBAIOT.
B Taxom Bupe xonemnma ocraBisercd Ha 48 u [0 3aTBepeHHs HEMEHTA.

IIpoBepra repMeTHYHOCTH KOIOHHEL H IePMETHYHOCTH TaMITOHAKA TIPO-
H3BOJAUTCA JBYMA crocobamm: cnoco00M HaTHETaHHS W cOOCOGOM NOHWIKEHUIA
VPOBHA KALKOCTH B TpyOax.

IIpn mepBoM cmocoGe B TpPYOH HArHETAIOT INIMHUCTHIE pAacTBOP depes
3aJMBOYHYI0 TOMOBKY mox pmaBieHueM 40—50 am, satem sakpeBalOT Bece
3aIBIKKA 1 HaOJ0IA0T 3a MoKasaHUAMA MaroMeTrpa. Ecan B tewenme 20 mun
JZaBIeHHme yOajeT MeHee IeM HA O am, TO TePMeTHYHOCTL HPH3HAGTCH J0CTA-
TouHO#. Eclnm KoMoHEA HerepMeTHYHA, MECTO TeYH ONpPeleiA0T HarHeTaHHEM,
AIA 9er0 BBOAAT B KOJOHHY IPoOKY, HaMeBAOT 3a/MBOYAYI0 TOJOBKY HA KO-
JOHHY W HATHETAIOT JRUAKOCTH, IPH 3TOM NpobKa OyAeT ONyCKATHCH TOJIBKO
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710 Tex Iop, MOKa OHA He moiiger 1o Mecta Teun. Ilpm momomu KaHaTa ¢ Tpy3oM
oNpemefA0T PACCTOSHMe OT YCTHA JI0 MeCTa OCTAHOBKH NPOOKH, CIYCKAIOT
3a7MBOYHLE TPYOKM Ha BTy IIyOHHY W HarHeTalOT B 3aTPy0HOe NPOCTPAHCTBO
HeMeHTHHIT pacTBop (MHOrJa TPOMBBONAT IpeaBapuTeiabHo Hepdopanuo
TpYyO).

ITo Bropomy cmnocoby Bogy (Wam pacTBOp) C HOMONIIBIO JKeJOHKH OTKaYm-
BatoT (TapTAioT) A0 CAMOr0 HU3a CKBA/KMHHL MJN NPH rAyOOKUX CKBajKHHAX —
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Puc. XIV-3. Cxema uemem%unn ¢ JAByMA pasfe’Al0dluMH
npobKaMm.

1 — HmxHAA OpofKa; 2 — BepPXHAA NpodKa, 3 — obcafHad KOMOHHA;
4 — 3aIMBOYHAS TOJIOBKA; 5— OPOMBIBOMHAA MKANKOCTD; 6 — [EMEHTHBIH
pacTBop.

3HAYATEIBHO HILKe YPOBHA BOJ. 3aTeM CKBAKHHY 3aKpPBIBAIOT, OHEeYaTHBAIOT
u uepes 24 u WAMEPAIOT W3MEHEHWE YPOBHA KMAKOCTH B cKBakume. I'ep-
METHYHOCTh TNPH3HAGTCA YAOBJETBOPHTENBHOH, eciHl u3MeHeHWe YPOBHA
menbire 1 2.

Ecam ypoBenb B Tpy6aX CHIBHO M3MeHHJCA, B CKBa/KUHY HA IOJNOBHHY
ee TAyGHHH COYCKAlOT Ha KaHATe JKEJOHKY C MAHKeTOM, JHaMeTp KOTOPOro
paBen BHYTpeHHeMY AmaMerpy obGcajmsix Tpy6. fHeqoHKY 0CTaBIsAT B CKBA-
mppe B Tedenme S0 Mum, saTeM momEmMaioT. Eciam jxeloHKa nycrad — ee
cmyckaor Ha %/,, a ecau ¢ BOROil, To Ha '/, TAyOMHEL CKBaKHHEL Takum myTem
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HaXoAAT MecTo TeYH H IPOM3BOIAT 3aKaYKy I[eMeHTa TeM ke croco0oM, Kak I
B MepPBOM CIydae.

Pacuernnii o0beM IleMeHTHOTO pacTBopa V 1A IeMeHTHDOBAHIA CKBa-
JRUHBI onpefendeTca o Gopmyde

V=K.0,785 [(D*— &) H, +(D;— D*) H, + & H,], § = (XIV-2)

rge A — Kos(pHIUeHT, YINTHBAIIIEN YTPYCKY IEMEHTAa M Pacxoj IeMeHnT-

HOTO pacTBopa B KaBepHax m mopax mopox. OOnumo nmpunmmaior K =
1,2 — 1,40.

Ocranbasie obo3Havteana cM. na pic. X1V-4. Pexomenpyercs Bce pasMepst
fparh B HenEMeTpax.
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Pnc. XIV-4. Cxema paa pacdera Ttammo- Pme. XIV-5. Cxema jma [ompepgerenns
HaMma. JABIEHIS.

HoamgecTro cyxoro memenrta ¢, HeoOXommmoe mas mpuroronigerus 1 m®
TeMeHTHOr0 pacTBOpa, OMpefendAloT mo Qopmyme

Viesd X1V-3
o ( )
T7e Yp — YAeIBHHII Bec CyXOro IjeMeHTA.
Heobxoumelii 0Gsem Bogs V,, ma 1 #° nementHOro pacrtsopa:
V=i, (XIV-4)

Yo
tae m — BomonementHoe ortHomenne (B :Il) m = 0,4 — 0,5.

Bec cyxoro memenra B TonHaxX, neoOxomumoro mis upurotosienus 1 m®
1[eMeHTHOTO pacTBopa, ONpefelAl0T ciaenyiomuMm o0OpasoM. Tar Kak o0beM
1iemMenTa W Bomsl cocraBaser 1 m® mementHOro pacTBopa, TO MOYKHO 3aIHCATH:

m
_Y% o5 qu =1, yays= qys + Mmqyn;
OTKYJa :
b Ye /=D
> Yo +myy T
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HOJIH‘IBCTBO BOJLI MJIA TJIMHNCTOTO pacTBopa JUIA NPOojaBJINBaHAA MEeMeHT &
Vap=0,785d2 (H — H.). (XIV-6)

Bpems na 3akauky IleMeHTHOTO PACTBOPA ONPEAEIACTCS IPON3BOANTEIb-
HOCTBIO Hacoca (y, a Takke ofbeMaMH TeMeHTHOTO pacTBopa V m mpojaBsod-
HOil mugrocTn Vg, HeoOXoquMoil /1A MpojlaBINBaHUA DTOTO PacTBOpa.

g Xk mn (XIV-T)
Qu
06111(30 BpeMA Ha IIoAavYy IeMEeHTHOr0 pacTBopa W IpogaBamBanue ero
B 3aTpy0HOe IIpOCTPAHCTBO GymeT

t=1,+1,, (XIV-8)
riae t, — pgodaBogmoe BpeMsi HA CBHHYMBAHUE I HABUHUNBAHHWE TOJOBKA W
3arRIagRy Ipobor, t, = 10—15 mun.

Bpema ¢t gomkao GTH 3HAYATENLHO MeHDLINe BpPeMeHH Hadala CXBaTH-
BaHWOA ITEeMeHTHOTO pacTBOpa.

B npomecce sakauxku I1eMeHTHOTO M TJIMWHHCTOrO PACTBOPOB JaBieHNe
Hacoca MeHgeTca M ompefeisierca mo Qopmye

: H d =
Po=DPi+ Pt Ps__ig‘ (Yu. p—Vr.p) B/ cn?, (X1V-9)

rjae p, — HoTepsA HaTopa B 0OCAJHOI KOIOHHE;
» — IOTepsA Hallopa B KOJBIEBOM 3a3ope;

Ps — CyMMa IIOTeph OT MECTHBEIX COIPOTHRJICHMII;
H — Bricotra cTo0a IMeMeHTHOTO pacTBopa B 00cajHOil KOJOHHE;
Yo.p — Y/AEJNbHEII Bec IeMEHTHOrO PacTBOPa;

apu m=0,4 " yg p,=1,9;
npr-m=0,5 yq.p,=1,83;

Yr.p — V/CABHHIL Bec TJIMHICTOrO pacTBOpA.
CyMma moreps p; -+ ps —+ p; onpefeiaserca IO MaHOMETPY B KOHIIe ITPOMBIBKH
KONBIEBOr0 3a30pa Tepej HadaloM 3aJHBKN IeMeHTHOIO pacTBOpa.
B xomme 3aKaYkn IeMeHTHOTO PACTBOPA B 3aTpyGHOE IIPOCTPAHCTBO JlaBIIe-
Hyue B Tpy0aX NOBHIIAeTCA M AOCTHTAeT cuefyiomieil Beanmumasl (pme. X1V-5):

Pmax = P1+ Pyt ps‘{"g%(\’mn—%-n)- (XIV-10)

§ 4. BpemenHbli TaMNOHAX NpPH NOMOLLH
TaMNoHOB (NaKepos)

Ilpn Oypennn WHKEHEPHO-TEOJOTHYECKAX M TEOJNOIHYeCKIX CHBAKHH
gacTo OuBaer HeoOXOIUMO HcClIe[0BATh Bee IepecekaeMble CKBAMRIHON IMOPH-
¢TeIe TOPM3OHTHL. B aToM caydae s pasjellennd OT/eJbHHIX y9aCTKOB CHBa-
JRUHBl TPHMEHATCS TaMIOHE (HaKepsl).

ITpu Gypenun cKBayKUH MCHETAHWe ILTACTOB ¢ ITOMOINBI0 MaKePOB MOFKHO
NPOM3BOJNTE JBOAKUM CHOCOGOM: I0CAEOBATENBHO 110 Mepe yrayGrennd
CKBA;RUHB, [0 JIOCTU;REHUN CKBAKAHOM HaMeYCHHON TIyOMHBL WM Iiepex
obcankoit Tpybamu npobypennoro untepeana. Ilepsuii cnoco6 nmeer mpemmy-
mecTBO B TOM, 4TO MCHBITAHWAA ILIACTOB IPOM3BOAAT MOCJe0BATEJIBHO NPH
AOCTH;ReHHN CKBAKMHON KaKmoro NpefmoJaraeMoro BOJOHOCHOIO TOPHBOHTA,
mpHYeM TaKep YCTAHABJIMBAETCA HENOCPEACTBEHHO HaJ MCHHITYEMEIM ILTACTOM.
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Ilpu Bropom cmocofe miaacT He0OXOMHMO H30JUPOBATE KAK OT BePXHUX,
TAK ¥ OT HUKHUX BOJIOHOCHBIX FODH30HTOR, YTO YCIOKHACT OMEPAIHI0 HCIEITA-
HHEA B Tpebyer DpPEMeHEHHA MaKepoB Golee CIOKHON KOHCTPYKUHEH (DaKepEH
IIBOMHOrO JeiicTBHA).

ITakep B 3aBHCHMOCTH OT €ro KOHCTPYKIMM UMEET TY HIH WHYIO 9IaCTHI-
HYI 000M04RY, CIy/alulylo JUid 3al0JHeHns LPOMe:KYTRA MerRAy CTeHKaMu
CKBa:KUHEL 1 ero ropuycom. Ilakep mpocroro peiicTBuA mpejcraBager cobol
CATBHUK, KOTOPHIl pasrpaHmIdBaer OYPOBYI0 CHKBA/KHHY HA [Be JaCTH: BepPX-
HI010 (Hag makepoM) n HmEHIOKL (mox makepom). Ilarepn mBoiimoro peiicTBma
{BoiiHbIe TaKepnl) pPase/sI0T CKBA/KHHY Ha TPH ydYacTHa.
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Puc. XIV-6. Cxembl IOCTaHOBKH NaKepoB. a — B KPOBJe HCILITY-
€MOro0 TJIacTa; 6 — B IOAOMBe HCIHTYeMOTO ILIacTa:

1 — maKepHHIe TPYOL; 2 — TAMOOH; 3 — QUALTPOBAA 4acTL IlaKepa; 4 —
BOIOYTOPHEIN IJAcT. ¢ — CXeMa IIOCTAHOBKHM Hakepa OBoifHoro neiicTeBusa cH-
crembl I'. JI. MOYyJBCKOTO,

Ilakep crnyckaeTcd B CKBamHHY Ha TPyOaX MJIN IITAHraX, KOTOpPhe Yepes
BHYTPEHHION II0J0OCTE IaKepa COCIHHANTCA ¢ H30JHPOBAHHON YaCTBI0 CKBaA-
skuHbl. Uepes maxepHbie TPYOLI (IITAHTH) MOJKHO HPOU3BOXUTL OTKATKY BOJIBL
3 IIacTa.

Yenex HMCOBITAHNSA ILIACTA 3aBUCHT IIpesiJie BCero 0T MPaBMIBLIOro BEIGOpa
MecTa yCTaHOBKM maxepa. UToOB ToUHee YCTAHOBHTE MECTOIOJOKeHNe MCITH-
TYyeMoro IUIacTa, HeOOXOQUMO KepPH H3 KPOBIM H IOJOMBHE BOJOYIOPHOTO
maacta OpaThb ¢ TOfl ke TIATENILHOCTHIO, KAK U M3 CAMOTO MCIBITYEMOTO
winacra. Ilakep ycramapimBaeTcs B KpoOBJe IUIacTa WJIH ero IOJONBe B 3aBH-
CHMOCTH OT TOJOKeHHS WCHHITYeMOr0 IIacTa OTHOCHTEJBLHO BOTOHOCHEX
ropusonToB ® 00A3aTeJbHO IPOTHB Bojgoymopmoro iacra (puc. XIV-06).

H makepaM mpepbABIAIOTCA clIegyloliue TPeGOBAHHA:

1) mBoXAHMA HCOEITYeMOro IIAcTa MOKHA ORTL TOMHAT,

2) ycramoBKa (3apAfKa) IlaKepa B HaMeYeHHOM MecTe W paspAgKa ero ¢
WeJbI0 H3BIEUEHINS Ha MOBEPXHOCTD JOJKHEL IPOMCXOTATL GEICTPO, 6830TKABHO;
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3) KOHCTPYKLHS IaKepa JOGKHA II03BOJATL [MPOU3BOANTE TOBTOP-
HEe ero 3apAgKH ¢ TeM, qr00K  06M3aTEIBHO OCYIIECTBATE H30IANNIC
mIacTa; -

4) KoHCTPYKIUs IaKkepa AOIKHA GLITH Hafe:KHoi 1 ofecleunBaTh IPOHU3-
BOJCTBO WCIBITAHMI MHOTOKPATHO;

5) makep jomxeH odragarh HecI0KHOI KOHCTpyKIieil, ofeclednBaomei
HPOCTOTY cOOpKH, PasbOPKM M BKCIIYATAImL IpH onpoboBaEAN.

Tlo cmocoby HeifcTBHs MaKepPH PasOMTH Ha 9eTHpe rPYIIKL.

1. Tlakeps!, HIACTMYHAA YACTh KOTOPEIX PACIIHPSAETCA OT PAsMORAHHA
(G06HI, MIIEHHINA, IbHAHOE CeMd, MArKOe mepeso W Tp.).

11. [lonmnie (AKOpHBE) TIAKePH, dJaCTAY-
WZT Hasl 9acTh KOTOPHIX pacIIHpsercA OpPH MHocTa-
HOBKe WX Ha 32001 CKBasKHIEL

111. CremHpc TaKepn, 27IacTHYHAA JaCTE
E KOTOPHIX PACIIHPAETCH NP OCeBOM JIARIeHUN,
mmocJie BAKJIMHKE TaKkepa B CTeHKAaX CHBAKUHBL

1V. Tuppapinveckue TMaKepsl, BIacTHIHAsE
4aCTh KOTOPHX PACHINPAETCHA [aBlIeHueM RAL-
KOCTH, HaKaumBaeMoil BHYTPB Tarepa.

TMaweps I rpynms MOKHO TPAMEHATH JINIIE
R TBePABIX YCTOHTHBLIX 1OpPOfax Ha He6oIbIIoil
ray6ume (o 100 a). Ilaxepm 11 m 11T rpynn
MOKHO IPHMEHHTh B CKBa/KHHAX, NPOOYPEHHEIX
B YCTOMUMBHIX TBepAHX Topopax. PesmHonnie
ronbia B nakepax I1—III rpymm mpn citartun
nx 0 60% or mepBOHAYANBHOM BEICOTH PacHIH-
psorea na 13—15%. Pesumonsre My(pTH B TH-
npapimYeckux maxepax IV rpymmsr npu HarHe-
TAEAN B BUX JEUKOCTH pacmupsaoTes Ha 350—
400% ot mepBOHAYANBHOTO AMaMeTpa, 4TO Jaer
EZ[‘“E BO3MO;KHOCTH TPAMEHATL NX B CKBajKAHAX
3 ¢ ofBATHBAIOMIMMCS CTEHKAMM, IJle MCTHHHBI
Puc. XIV-7. Iaxep I rpynums, THaMETP CKBARMAL HAMHOro 00JbIoIe HOMH-
1 — KOJBIO BEpXHee; 2 — KowKa Chi- HaJBHOTO. Hme IPHABOIUTCHA omucagme Jei-
gg;‘g;;‘gg&ecf ;j";‘;;éa_, g T emn  oTBHA YKasaHHLX BEIMIC THIIOB HaKepOB.

HO HUHHEE, Makepst I rpymust (pue. XIV-7). Ha xo-
poTRYI TpyOy HajeBalT XOJCT. B mnpocrpan-
CTBO MeMKTy XOJNOCTOM W HA/|eBAGMHIM  CBEPXY XOICTa KyCKOM CHIPO-
MATHON KO HachHIaeTcd KaKoe-HHOYAb pasGyxapomee cema (00OH,
nmennna, AbHAROe ceMA). HoHIE KOKI 3aKPeNVIAIOTICA HellesHbMU KOIlb-
namu (Bepxuee n mmxuee). Cemst B BOJE pasGyxaer, HajkMMaeT Ha KOAKYX
1 UPHKAMaeT ero K CTCHKAM CKBAMKHHEL, ‘€M oCyIMeCTBIACTCA M30JIANAA
MCIETYeMOTO IUTAcTA OT BOJOHOCHHIX TI'OPHBOHTOB. IlpocToTa KOHCTPYKIHH
maKepa — €ro rIaBHOE JIOCTOHHCTBO. K mejocTaTHaM MOXSHO OTHECTH HEHa-
Jle3RHOCTH WBOJIAIHA; HCHETAHNES TTAKePOM MOKHO NPOM3BECTIL JMITE OJIUH pas,
TAK KAK TaKep paspylmaeTcs KaRAbl pas [PH M3RJICUCHAN ero m3 CKBa-
RUHEBl — T0CJIe MCIEITAHHS IJacTa.

K maxepam | rpynms MOKHO OTHeCTH YCTPOMCTBO 5 TepMeTH3alny MIa~
croB (ppamm. marent 1.232.480, 10.10.1960). Crpamuna pasOypuBaercs
TPOTHB M30IHPYEMOTO IIIACTA, IPATeM B 9Ty pacIUpPEeHHY0 KaMepy B jKeI0HKe
ONyCKaeTcsl piacTHUHaf 060I0UKA C BAMYNHM BEIECTBOM (cuATETHTECKA
cMoia). Dmactmunas 00o0J0YKa paspymaercA TOJ jeficTBHEM 3aKaTHBaeMOi
B TpYGH BOjH WIM TIHHACTOrO PacTBOPA, M BAMYILEE BEIecTBO 3amoJHAeT
paCIIEpenHy JacTh CKBajKHHEL [locme 3aTBepAeBaHUs BSKRYILEro BeliecTsa
cKBasKMNY PasOypHBAIOT OOBTHEIM c1oco0oM.
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Honnbie nakepsr. Meerca HecKOMBKO THIOB JOHHEX MaKepoB, XapaKkTe-
PHCTHKA YCTPOCTBA M NEHCTBHA KOTODPHIX HMPUBOUTCH HILKE.

a) Sapmmkanme maxepa (pme. XIV-8a), 1. e. pacImupeHne IeHLKOBOIL
BEPEeBRA I IPIGKATAE €e K CTOHKAM CKBa/KHHEI, IIPOH3BOUTCS T10CHE YCTAHOBKI
BIACTHYHOM 9ACTH HaJ MCHHITYeMBHIM INIACTOM, a HIDKHeH TpyOu 7 — ma 3aboe
ckBasknnsl. Ilpn onycrammm naxepmmx Tpy6 7 maTpyGok 3 chomM HIRHAM
TOPIOM COKMET HeHbKOBHII KamaT &, HaMOTAHHBI BOKPYr natpy6ka 4, u
IPIEMET ero K creHKaM ckBaunnl. Hegocrarkm: oGmorra nps cnycke makepa
B CKBRHHY MOKeT eopMAPOBATHCA, BCJAEACTBHEe Yero maKep He BHIIOJHHT
CBOETO HA3HATCHHI,

0) T'napEEM orTimameM makrepa (pme. XIV-86) ssaserca mimmmas Toxcro-
CTeHHA7A Pe3sMHOBaA TPy6a, KOTOPaA HajeTa Ha BHYTPEHHIOKD METAJIHYECKYIO
Tpy0y. llocaenmsaa mpm momomm BepXHero nepexoiHHKA CORNWHEHA C marep-
HLIME TpyOamn.

Haxep cmycraercst B ckBamuny, npmiem x Mydre CHHSY IaKepa IpPUBUH-
IHBAOTCA TPYOH TAaKO#l JIMHEL, 9YTOOH pesmHOBAsS TPY6a HAXOIMIACH HaJL
MCHOEITYEMBIM IJIACTOM HPOTAB BOAOYNOPHOTO Miacta. IIpm omycwkanmmm maxep-
HLIX TPYO BepXHuil NePeXo/IHAK TABHT HA BeDXHMIT TOpel, PesHHOBOI TPYOH 1
cikumaer ee. PesumHoBas Tpy0a IpH 5TOM pacmImpAeTCH M HPHKAMACTCH K
CTCHKaM CRBa;KUHLI, 9eM ocymecTsisgerca usoasnnus. [lpu sapmxamnn nakepa
BHYTPeHHSAS TPy6a onyckaeTcA BMeCTe ¢ HAKEPHEIME TPYOAME 1 BXOTHT B HU3HK-
HIOI TPyOy, KOTOpasA CHyKHT 1A Hee HAIPABICHUEM.

B) llakep (pmc. XIV-88) cocromr ua mapysuoit Tpyou, ma KOTOPYIO CHH3Y
nasepayTa Mydra. Ha Mydry ommparmorcs mpa pesmHOBLHIX H IBAa CTANBHHIX
ROJBIA.

B mmmmeit wactn mapy:xmoii TpyOnl moMemena NPY/RAHA, [ONJep:RIEa-
Jomas BO Bpemsl COYCKa U IOABEMa HaKepa ITOK-IHIb3Y, CPeHION TPYOY I
CKPEIIIEHNYIO O cpefHeil Tpy6oil Hapyuyio Tpy6y B BHTAHYTOM (mec:maTom)
nono;kernd. K nminell TpyOe ¢ MOMOMmBIO MepeXomHHKA KpemATcs nepdopu-
poBaunbie TPYOsl (Ha PHCYHKe He Hokasadsl). Ilpu mocTmwikennn 3a605 1K
Tpyba ocramaBIMBaeTcA; BMeCTe ¢ HaKePHHIMHE Tpybamm OIlyCKaeTcd BHM3
BHYTpeHHAA TPyGa, mpudeM YIIOTHGHHE BePXHEro MepexojHiKa O PACTCA
Ha BePXHIOK MeTaTIHIeCKYH My(Ty HapY/KHOH TPYOH, OCYINECTBIAA HTHM
M30JANAI0 BHYTPeHHeH momocTn makepa. Ilpn gamsmeitmem onyckannu maxep-
HEle TPYOH CEOMM BeCOM HAKMMAIOT Ha BePXHION My(ry, KOTOpasA JaBuT Ha
PeSUHOBHIE TPYOL H NPU;KUMAeT UX K CTeHKAM CKBAMKMIE, 9eM 0CYIIeCTBIIACTCH
H30JANMAA ILTacTa.

Hepocratkn makepa — CI0;RHOCTD RKOMCTPYKIHE, HaTmdime BePXHEro
YIIOTHUTEJA, KOTOPHA MOKeT He cpaboTaTh Py llepeKoce WK IPH HoNaTamni
TOJ Mero KYCKOB HMOPOH, HAJHIMe CaJbHAKA B HAUpaBIgomeid Mydre, KoTo-
PHE MOKeT IPOIYCKATH FKATKOCTD.

r) Hdepessmras mpo6ra nakepa (puc. XIV-8r) HIOMHPYET WCIBITY MLt
(IaCT OT HEKHedl BOAEI, BCKPHITONl 3a6oeM ckBakmmnl. IlpoGra cocromr ma
KOABNa, CcHaOmeHmHOro ymkoM. HIDKHIOI YacTh cocTapiser JlepeBsTHHbLl
KOHYC, HAPa HIFKHAX KIMHBEB (IUIAIIeK); ¢ MOCHeHEME COe/IHeHA apa Bepx-
HEX Kanabes. lIpoOkry ma ToHKoIl GuueBke Wiu HpoBOMOKe, MPHBABAMHOI 3a
YIIKO, CILyCKAIOT OCTOPOKHO B CKBAKUHY /10 YPOBHA JKUIKOCTH. 3aTeM IpoTall-
KMBalT BecOM KOJOHHH TpyO o 3aGos.

IIpn HajBuUraEmyE Ha KOHYC KIMELA PACIINPAIOTCA I ILIIOTHO OPH/KUMAIOTCH
K CTenKaM CHKBA/KMHE, 9eM H OCYI[eCTBAAeTCH HM3OMANHA 3a60si.

7) OcmoBEEME jeTazsaMu B ramuone «/lemrugam (puc. XIV-8x) asnaorcs
De3WHOBEE Koubla 4, Hajersie Ha TPyOy J. MemIy pesmHOBEIME KOIbIIaMM
UPOKIAHBAIOTCA CTANbHBIe Kouabha 9. HoMmierT komen (pe3mmHoBmX @ cTalh-
HEX) YCTaHABJMBAETCA HA YIOpe, IPHBAPEHHOM K Tpybe 3. OceBoe maskaTme
¢ Helbi0 Pas/aBINBAaHAA PE3MHOBEIX KOJel OCYI[ECTBJAETCS INPH I11OMOILI
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a) | —Tpyba; £ — NepeXoNHWK; J§ H 4 — narpy0oOK; &5 — BepeBKa
HeHLKoBas; 6 — MydTa; 7 — Tpyba HMKHAA,
€) 1 — tpyba unaxepHas (WOTaHra);, 2 — IEPEeXOXHAK BepxXHHIil; 3 —
TpyGa BHYTDeHHsA; 4 — TPyba DPesHioBad; § — MPOBONOYHAA OGBASKA,
6 — NepexOpHNE HIKHNE, 7 — Tpyda HIMKHAA; 8§ — mydra; 9 — Tpybda
yuopHaf.
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12 — mydTa

13— KONBIO ynopHoe; 14 — tpyba HIBKHAA; 15 — e
& — BUHTHL.

11 — OPYKHHA;
§ — KOHYEC.
} 2 — NPY:KIHK;
HOBBIE KOIIBIA; 5 — CTaJIbHEIE KOJBHA; 6 — BaMHMHON naTpyGoK:
MAapPIKONOAMANHAK ;

HAA; 4 — mydrTa BepxHHA; § — My(Ta pesmHoBasn;
T) 1 — YOIKO; 2 — KOJUbWO; 4 — KIHH BepXHHit,

B) I ~— OEPeXONHAK BEPXHMI; 2 — VIUIOTHEHHe;
HAA; 7 — TpyDa cpeguadA; § — My(pTa HHHEHAA;

n) 1 — panbTpOBaA TpyOa

10 — MTOK-rAIbL3a;

Honnele makepu.
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Tpy6u 9, CKpemJieHHONU HapesKoil M BHHTaMH 8 €O CHENUAJbHON raiKoil.
Ilpn spamenun TpyOs 9 cmemmasdbHas Taiika HABHHINBAETCH HA HAPY/KHYIO
pespdy TpyOH 8 W omyckaeTcsi BHNM3, HaJaBIHBafg IOCPEJCTBOM YHIOPHOTO
MapUKONOAMANEAKA 7 B 3aKHMHOro maTpy0ka 6 Ha pesuHOBHe Koabha 4.
Yro6m Bpamenme TpyOm 9 me mepepasaisock TpyOe 3, mocienuas cmaGixena
npysuanaMi 2, YOAPAOIMUMICA B CTeHKH CKBA;KHHBL.
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Puc. XIV-9. Crennnle makephi.

a) Ilakep ¢ (PUKOHOHHLIME NUDYHHHAMA. 1 — rpyGa mawepHan; 2 — MydTa BepxHAA; J — Opo-
BOJOKA OOMOTOYHaA, 4 — MydTa pesmHOBaA; 5§ — My(Ta KOHYCHAA; 6 — ILIAMKH; 7 — NDYHNHA hpur-
[AOHHAA; § — PHIbL3A; § — MTH(T MTHKOBOIO 3aMKa; 10 — ROJABLOO YHODHOE; 11 — Tpyba BHYTpeHHAA.
6) [lakep #WCKOBHI: I — naKkepHas TpyOa; 2 — MydTa BepxHAA, § — MypTa pesuHosad; 4 —
TpyGa BHYTDEHHAA; 5 — My(Ta HIDKHAA, 6§ — FMILAA C MJIAITKAMMI, 7 — MACK; & — KONBLOO; 9 — Ipy=-
KHHA; 10 — GamMak.
B) ITaxep woHcerpyrnuu IIHHUTPU: I — BepxXHAA myfira; 2 — pesmHOBaA Tpyba; 4 — KOHHYE-
ckaa mygra; 4 — QPUKOMORHBIC MIAWKA; § — (pEKNUMOHHLIC UPYKHHHI, 6 — crajisHas Tpyba, 7 —
rHab3a; 8§ — cHApajibHag NPYKWHA; 9 — HIDKHAAL mydra; 10 — nHCK; 11—I12 — JalKH.

Iocie MeNMBTAHHSA CKBARHHB PaspAfKa IaKkepa OCYIIECTBIAETCA Bpa-
meHHeM TPYOL Y B 00paTHYIO CTOPOHY, IPHYEM Te jie IPY RUHEL 2 mpenATCIBYIOT
BpameHui0 TpyoH 3.

Crennpie naxepsl. Cmennoll nakep ¢ @puryuonnvmu npysxcunamu (puc.
XTV-9a). OcroBROIi AeTanbl0 MaKepa ABIACTCA AAUHHAA M TOJCTAA Pe3uUHOBaA
my(ra. CBepxy pesunopoil My(THI mOMemaeTes cTadbHas Mydra, CRpeIIeHHAA
¢ puyrpeHHeit TpyGoit npu momonim mapeskn. CHESY Ha BHYTPEHHIOWO Tpyoy
HapHREYNBaeTcA omopuoe Koabpno. DpuKIMOHHANE OPYMHHEL W IIANIKI CKpe-
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TJIHH ¢ THB3OI, KOTOPas HajieTa Ha BHYTPCHHIOW TPYOY I BHCHT Ha ONOPHOM
Koablle. B mesapsiKenHOM BHJie TIpH CIyCKe HaKepa B CKB/RUHY MTHQT IITH-
KOBOTO 3aMKa BHYTpeHHel Tpy0Onl 3aBesien B mpopess. B musy peannosoit mydrst
noMeniaeTcAs KoHycHaA cTaidbHasd Mypra, BXOAAMAA CBOMM Y3KHM KOHI[OM
B IJIAIMKN, CKPelJleHHBIC ¢ THIB3OIl.

Hast sapsikannA Iakepa IocJe YCTAHOBKH Pe3WHOBOIL MydTer B Tpeby-
eMOM MecTe CKBA/KHHBI II0BODAaYMBAal0T HaKepHele TPYOs Ha moa-ofopora
BIPaBo, B pesyibTaTe 9ero mMTH@T MTHKOBOIr0 3aMKa BEIBOJUTCS U3 IPOPEAI
IITHIKOBOTO 3aTBOPA I'MJIb3bl, TAK KaK THJIb3A 3aIePKUBACTCH (PUKIMOHHBIMII
NPYRUHAMH 0 cTeHKY ckBazkunul. [Tocnme paswepmmenns ruabsm ¢ ¢purmuon-
HBIMH OPY;KHHAMH M IJIAINKaMH OT BHYTpeHHell TPyOBl, 0CTOPO/KHO HaTHHAIOT
OnycKkath makepubie TPYOul, a cjeoBaTeJbHO, W BHYTPEHHIOW Tpyly BMecTe
¢ Bepxmeil Mygroii, pesmmopoii Mydroii, cranbHoil KoHycHoit MydTOil I o1op-
HEIM KOJbIloM. PasbeiuneHnas ruibsa ¢ GPUKIHONHEIME TP Y/KIHAMA U TIATI-
KaM# OCTAETCHA HeNMOIBIGKHOI.

llpu onycrammm makepmbix Tpy0 crasbHas KonycHas Mydra BXoAuT
BHYTPb PUQAEHHX CTaJbHHIX IJIAINeK W NPHKAMAET NX K CTEHKAM CKBAJKIHEL
OnHOBpeMeHHO HPOMCXOAMT pasjaBiuBaHe Pe3MHOBON My(TH I 3amoiHeHIe
PeBHHOIl IPOCTPAHCTBA ME:KY IaKepoM W CTEHKAMHI CKBajKWHEL.

K nocromncram makepa mago oTmHecTH cpaBHETENBHO HPOCTYIO ero KOH-
crpyknmio. CTeHmHoil Takep ¢ GPUKIMOHHEIME NPY/KHHAMI I TIAMKAMI MOJKET
C ycrexoM JeilCcTBOBaTh JHIb B CKBAKUHAX, IPOXOAUMBIX B TBEPIHIX YCTOMYM-
BEIX IIOpOjax.

Cmennoti narep, duckoswii (puc. XIV-96). I'masuoii merannio naxepa
ABJAAGTCA JNUHHAS pPesHHOBadA Mydra, KOTOpas HaXOAMTCA MEKIY BepXmHeil
1 HWKEEN MeTassmdeckumu mydramu. Husmas mydra pemoamena B suje
ycedennoro komyca. G Bepxmeir Mydroil ckpemiema BEyTpeHHAN Tpyba.
Ha suyrpenniono 1pyGy magera ruinsa ¢ QpURLHOHABIMI npy;KuHaMu (mran-
kKamu). B mmay rmabssi nomemaerea cnmpaabaas (B cikaToMm BHJIe) IpY;KHHA,
yumpamomaacAa BHH3Y B BePXHHI BHCTYD HIKHEro 0amMaka — B HUSKHUIT
TOpel riab3sl. [mib3a yiepiRuBaercs JMamkaMu JHCKa.

s sapaskannsa makepa depes naxepnsle TPYOB OGpocaior HeGoabmoit
Kycor tpyOm (mmamerpom 30—40 ), KoTopmii W paspymaer wyrymmbii
AUCK T TeM caMbiM ocBoboskpaer npymxumy. Ilpymuma mogmmmaer Roabio,
a CJel0BATeNIBHO, W THAB3Y ¢ IJAITKaMu. IlTammkd HagBHTAOTCA HA HMHION
CTAJbHYI0 KOHYCHYI0 Mydry, pasgBHTAIOTCSA HPH 2TOM M PACKAMHUBAIOTCSN
B cTeHKaX ckpaxuusl. ITociae packammkm miamex nakepmsie TPyGH OmyCKaloT
BHU3 ® OHH CBOMM BeCOM Da3JaBIHBAIOT PE3UHOBYIO MyQTy.

Cmennoti nakep, duckoswii (puc. X1IV-96) koncmpyryuu L[HHAT'PH no
CYIIECTBY HUYEM He OTIHYaeTcsA OT AMCKOBOTO Makepa.

Paasnoit peranbio makepa Apagercst pesuHoBad Tpyba, KoTopas mome-
maerca Ha cTaJbHOll TpyGe 6 ¢ BepxXHeil mydroit / n nmxneit 9. Ha cranbmoit
TpyOe HajleTH KOHNYeCKad cTaxbHasi Mygra 3, ruabsa 7 c dpURIITONITHIMI
Upy:HHEAMA 5 u QpurumonEsiME iamkamn 4. Compaabuas opymusa 8
ynupaercA B HWRKHIOI Mydry 9 u mankn 77 ayrynnoro guera 70,

Hocne yeramosrm maxepa ma sapammoii rayomsme Yepes MakepHpie TPYOLL
Gpocaor oGpesor TpyOul, KOTOpKI JToMaer YYryHHEE puck /0, oraomamzbe
Jankn 1/ magaior BHYTph makepa M 0CBOGOAMBITascA choupaJbHAA Npy:RAHA &
HOAHEMaeT IUAb3Y 7, HaJBUTras NIAMKA 4 Ha KOHAYECKYIO cTanbayo Mydry J,
B pesy/ibTaTe Yero IPONCXOJAT PasjBUranne NJallexk d 3aKIHHABaHNe IaKepa
B cTeHKaX ckpazkunnl. [lakepmbie TPyOH onyckaloT BHU3, I OHH CBOMM BecoM
S4rOHANT KOHHYECKYI0 cTaNbHYI0 Mydry 3 BHYTPH niamex 4, BeJejCcTBHe
Uero mponsoiiier panbHeiimee 3akJinHEMBaHEe Nakepa. OJIOBPEMEHHO npon-
CXOMUT CiRaTHe Pe3MHOBOI TPYOH-TaMmOHa 2, B pesyJbTaTe 4ero pesmia 3a-
TOJHACT KOJBIEBOe HPOCTPAHCTBO MEMY HAKEPOM I CTEHKAMH CKBAYKITHEL
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Hpome srnx makepoB, UpH THAPOre0JOrddecKHX HCCAeJOBAHMAX IPHAMeHAIOT
ofMHapHEe W JIBOHLIe TamMmonsl cucreMsl «/lHempocrpoii» m gpyrme.

Tugpapanueckne narepoi. l'udpasauneckut odunapuwi nakep Mouyav-
ckozo (puc. X1V-10). OcHoBoii THApPABINYECKOTO NaKepa ABJAETCA Pe3HHOBAS
TpyGa 6, pacmmpsieMas IOJ BO3JIEHCTBHEM IIPOMBIBOYHOH KHIKOCTH, 3aKa-
9uBaeMoil BHYTpPh makepa mo TpybGam. JlamHa pesmHOBOHl TPyOH OKoIO 2 M,
Toanmua — o7 12 mo 25 mm n OoJblne, B 3aBHCHMOCTH OT JHaMeTpa CKBayKUHEL.
Pesunosas TpyGa Hajesaercs Ha cTaiabHyI0 TpyOy 2—&8—10, cocroAmyo Hu3
Tpex maTpyOKOB, coepmHeHHHIX Mesxay coboii. ITarpyGox 8 (mmnmens) mmeer
nBa oreeperna. Ha mmnmens 8 majeBaercdA DPe3wHOBEHLI KOAbIeBoil Kiamam 9.
B coegumurennnoii TpyGe 8 BrICBepJeHE TaKie [Ba OTBEPCTHSA, B KOTOpPEHIE
repMeTHIHO BeTaBiseTcda TPyORa 7.

Honnsr pesunroBoit TpyOsl 6 KpemATCS ¢ HOMONIbIO BepXHero W HHMKHETO
BQJKAMOB, KayR[BIH W3 KOTOPHIX COCTOHT M3 TpeX CEKTOPOB J, Bpal(alomMuXCHA
BOKpYT oceii 8. Cexropnl yiep:xupaiorca B paGodeM HOJIO0KeHAM IPH IIOMOLLH
saKAMHEEX Kojer 4. Ha coepunurensuyio mydpry // masmmunmBaercd KiallaH-
HOoe rme3jo /2 maposoro KiamaHa [4.

Ecan menmiTyeMblili ILTacT IpejcTaBjieH HeCBA3HBIMIL IOpOjaMu (IecKH,
PHIXJIEIe TMecUYaHMKM WU T. II.), TO JJIS IPegoTBpalieHna 00BalI0B K KIallaHHOMY
raesjy /2 cuusy npusBupumBaercsa nepdopupoeanHas Tpyda 6, umeoniad
BHYTpH mMTOK /8 ¢ rpysoMm. J[if OPOMEIBKH CKBA;KHHEI IaKep OILyCKalOT Ha
saboii. IllTox 73 npu aTOM OTKpHIBaeT Kianad /4, 4To jaeT BO3MOKHOCTH IPO-
MHEITH CKBa/KHHY. B ycToilumBeiX moposiax Mosuo0 paborars 6e3 nepdopupoBan-
Hoit TpyOm. 3apajgka Hakepa, T. e. IpMKaTHe Pe3HHOBOW TPyOLl 6 K CTeHKaM
CKBa;KHHBl ILPOM3BOJATCS HAKAYABAHNEM BOJHI WJIH TJIMHHCTOTO pPacTBopa
B makep. /Mugrocts mogator nox Aasienuem 10—12 am un Goaee. Ilpn narme-
TAHAA BOAHL B Hakep Kjamad /4 3akphHBaeT OTEepCTHe B KJIAIIAHHOM THE3e
. Boja depea OTBepCTHA B Hummene 2 mocTymaer B pesmHonyio TpyOy 6. Ilog
MaBIeHIEM HATHETaeMoil sKHJ(KOCTH peauHoBad Tpyba 6 pacmupsercA U IpH-
JKIMaeTcd K CTeHKAM CKBaKUHbL.

[locae mpoBejieHHs TUAPOreOJOrHYeCKHX MCCJe0BAaHUIl I[IPUCTYHAIOT
K M3BJedeniio makepa ma ckpaskuasl. Ilepex maniedennem maxepa paspymaior
cnycknylo (paspaamyio) TpyOKy 7, B peayibraTe 4ero ;KHJKOCTh BHITeKaeT
U3 pesuHoBoil TpyOs 6 W IOCTe[HAsA IPUAEMAET TepBOHAYATDHLIL [HaMeTp.
Paspymenne TpyOKH MPOU3BOAAT HEGONBIINM JI0T0TOM, cOpackiBaeMbIM Uepea
makepHbie TPYOR HJM CIyCKaeMLIM Ha Tpoce.

JlocTommcTBa maxepa:
1) oaacTmumaa pesmHOBag TPyba MOKeT PACIIHPATLCA Ha 300—350%

7 GoJiee M 3a1i0JHAET BCe HEPOBHOCTH B CTeHKAaX CKBa/KUHLI, B peayJbrare J0-
CTHraeTCH 1OJHAA NA30MANMA HenniTyemoro miracta. Ilakep moser npuMesATHCA
B CKBKHHAX HeIpaBIJIbHOI OpMBI, a TaK/ke B TeX CAydadx, Korja jpeficrsu-
TeJBHEI JIHAMETP CKBAKHHLL HAMHOTO O0JbIle HOMHHAJIBHOTO;

2) 0 MOKA3aHMI0 MAHOMeTPa Ha HACOCE MOKHO CY/UTH O ANaMeTpe Paciiu-
PeHHOIl pe3mHOBOIl TPYOH Hmarepa;

3) sapsarka makepa (pacimmpenme pesnnoBoii TpPyOb) IPOM3BOLHTCSH
ouicrpo (10—12 mun);

4) paspsajka makepa (cy/keHne pesuHOBoil TPyO) ocymecTBIasAeTCA OHICTPO
(5—10 mun) m majgexuO;

5) mocile W3BJIeYEHNA W3 CKBA/KMHEL TaKep Mo;ieT OBITH MCHONb30BAH
A nocaenyomux ucumradmi. YTo0H He NpPOM30IIIO CaMO3apANKM Ia-
Kepa BO BpeMsA ero nogbema, Heo0X0lMMO NOHU3NTH YPOBEHD B IMaKePHEX TPY-
Gax, Tak uToGH OH OBLI HU;Ke YPOBHA B 3aTPYyOHOM IPOCTPAHCTBE, MJIA IOBH-
CHTH ypoBenb B 3aTpyOHOM HpoCTpaHcTBe; CHAOAUTE HIKHIOW NakepHYIO
TpyGy paspsjmoit TpyOKoiil, amadormunoii (mo GOAbmero jamamerpa) paspaAm-
HOIT TpyOKe makepa W pa3pyIInTh ee OJHOBPEMEHHO C IIOCJe/IHeil;
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Pume. XIV-11.
JBoiiHolt  rHapa-
BIMYECKHHE Takep
Y. J. Mouyas-

CKOTO.




() cGopra m pazbopia maKepa MpocTa, saHEMaeT He Gomxee 1w u Tpou3BO-
| ANTCH HA CKBaKHHE CcHiIaMu GypoBoit OpHrags.

Muozospycnnii eudpasauieckuli nakep 04s 2ay0oKUT CEEAXUH CHCTEMEI
Mouyabckoro cocTonT 3 2, 3 m Gojlee ONWHAPHBIX MaKePOB, PACIOTOMEHHBIX
waj[ KJalapHEM CHe3[0M MAapoBOro Rianana, i IPAMEeHATCA Ha BHAYNTEILHOI
ray6mEe, I7ie IpU MCHETAHAM HAGIIOZAI0TCA Gonpiue JABISHIS.

JTeotinoil sudpasauneckuti naxep Mouyavckozo (puc. XI1V-11). Neouranue
[I7ACTOB, HAXOAMMIXCA Mestly ABYMS BOJIOHOCHBIMIL FOPA30HTAMI, O/{HHAPHLIM
{1 MHOTOSPYCHEIM TIaKePOM TMPOM3BOJUTH HeJb3fA, TaKk KaKk pesnHOBasl Tpyda
NaKepa NpeKpamaer AOCTYI K HCHHTYeMOMY TNIacTy JHIb BOAE BEPXHEro
rOPU30NTA; BOA e HIFKHET0 TOPH30HTa CBOGOHO MOKeT IPOHIKHYTL B MCIILI
TYyeMblil IIacT.

JIBoiinoil THAPaBINYCCKEIT TAKeD, COCTOAINIL M3 IBYX Pe3HHOBHIX TPYO 6,
PACIOIOKEHNEIX BEIIIE W HEZKe NePHOopPHPOBAHIEX Tpy0, MOBBOJIACT MBOIHPO-
BaTh WCHBLITYEeMHl IUIACT OT BePXHWX M HIKHAX BOJIOHOCHBIX TOPW30HTOB.

BepxuAs uyacTh [(BOMHOTO Takepa fBJIAETCH 10 CYINECTBY OHHAPHBIM
naKepoM W COCTOMT H3 pesuHoBoli TpyOH 6, HajeToif Ha cTaJbHYIO TPYOY,
COCTOAMYI0 W3 TaTpyOKoB 2—_8—-10—12—18—14—16. Mydra 10 coenn-
HAeT MesRIy cofoil HuNneJ b KIanana J ¢ HENIelxeM 12. Hunmens 12 asngercd
ce/UIOM MapHKoBOTO Kiamama I7.

Mydra 18 coepuuser HuIIeab /2 ¢ HUNIeTeM — rpoitankom /4. Hunnexn
74 wocpepcrBoM TPYORM /8 coeHHACTCA ¢ HHUIITISIEM 15, ® roropoMy, B CBOIHO
ouepe/b, OPHCOEAMHeR manr /7, MpeiHagHAYeHHBIH 751 COCJMHEHHST MY
co60il BHYTPEHHIX IOJOCTell BepxHeil W HmKHel Pe3HIOBHIX Tpyo 6.

HKonust pe3nHOBHX TPY6 6 KpemATCs Tak iKe, Kak 1 B OAMHAPHOM NaKepe,
¢ TOMONIBI0 BayKUMHHIX CeKTOpoB J u mydr 4.

Bepxusisi uacTh Hakepa coeHHSHA ¢ HIKHEI ¢ TOMOIIBI0 nepdopHEpPOBAHHEEIX
Tpy6 16, fAMHA KOTOPHX PaBHA MONHOCTH HCHHITYEMOTO IOPH30HTA (mmacTa).

llpm saps;kaHmm mnakepa NPOMBIBOYHAS JREJKOCTB (Boma, TJIHHHCTHIL
pacTBop) uepes OTBepCTHA B HHIIede & HOMajaeT B BEPXHION PesuHOBYI0
Tpy6y 6 m jamee depes OTBepCTHEe B TPOiHuKe 14, tpy6ry 18 n mmanr 17 —
B HmkHO©0 pesnmosyl tpy0y 6. Taxmm obpasom, pacmmperue BepxHell 1
HIGKHeil Pe3lHOBLIX TPY0 Hakepa NPOU3BOTUTCH OXHOBPEMEHHO.

Jiaa masiedeHns Nakepa W3 CKBAKHHB He0OX0IAMO ¢ 1IOMOIIEI0 JI0JI0TA,
cGpaceiBaeMoro B maxep uepes TPYOul, paspymuTh rpyory 7. Ilpu aTom sKuj-
KOCTh BEITGCHAETCH M3 000HX JOJOCTeil PeBMHOBHX TPYO W makep MpUHIMAeT
mepBOHAYAILHBIN JIHAMETD.

JlBoiiHOli THPaBINYECKMIl TMakep XapaKkTePH3yeTcA TeMm jke 0CTOWI-
CTBAMHA, 9TO ¥ OJUHAPHELL, W, KpPOMe TOTO, J@eT BO3MOKHOCTE IPOM3BO=
IMTH HCHHTAHNE TIACTOR, JEKAIAX MeKAY IBYMA BOTOHOCHNMM rOPA3ONTAMH.

Pesunossie TPYOB THIPABIANYECKAX MAKePOB 4 TPYUIE MCHOJHAIOTCA U3
CIenMabHOil Pe3uisl, PacIupAIIeiics Ha 350—450Y% mpm 3aKaYABAaHUA B HOX
JRUKOCTH; Pe3nHa JI0MKHA ObITH HedTerasoynopHod M He nedopMEpPOBATHCA
npu temmeparype jio 100° C, a Taxske 1oy AeiicTBHEM KHCJILIX I IIIeJIOTHEIX BO/.

WHorna UPEMEHAIOTCA peSHHOBEE Hakepsl, B ROTOPHX MCHOIB3YETCH
cirateit Bosayx. OmEEM mpegcTaBigi0oT co00fl MeTAJIMTIECKYI0 ONIpaBy, MMe-
womyio BuroTRy. K onpase mpukpemiena JucToOBas Pe3mHA. Bosayx (annx Bosia)
HargeTaeTcA 1o TPyGaM, Ha KOTOPHIX CIyCKaeTcA IaKep, H depes CHCTEMY
KamaJxoB TMomajzaer moj pesuiy. Pesunosstii 6aaoH pasgysaercs M IKIOTHO IIPH-
JeraeT K CTeHKAM CKBayKHHBI, Pasofmiad IOCHeJIHIONn Ha OTHeJbHble YHaCTHIL.

ITpn meGonapmoii rayGHHe CKBAa/KUH WHOrAa B KadecTBe TAMIIOHA npaMe-
HAIOT PA3Pe3aHuyIo IoIePer BeJOCHIeHYI0 KaMepy, OfHH KOHeLl KOTOPOH TpH-
BASHLIBAIOT K TPyDaM, a BTOPOil COeAMHAOT C TOHKOH Pe3uHOBON TPYOKOIL.
Boanyx gepes TpyOKy 3axaumBaior B Kamepy. Hamepa pasjyBaeTcd I 3aKphl-
BaeT MERTPYOHBII 3a30D.
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HPHIOREHHE T

NEPECYETHBIE 3BHAYEHWS 1A EJWHHAI] N3MEPEHUA

Merpuueckue
E s (pmecucTeMHER) eUANIEL Epummmr CH
Jdauma 1 xur (MukpoH) 1 murmn O(h:m:pomerp) =
s M

Macca 1im 108 g2
Cuaa 1 I’ 9,80665 » *

1 durn (nm=a) 10755 5
IIxorHOCTE 1 m/x?

1 re/om® } 1000 xa/n3

1 2/end
Ynenbmnit 00nem 1 u3m

1 Om3/xe 1073 m3/k2

1 end/re
HaBnemne 1 6ap 10% u/m?

1 mbap 100 n/m2

1 mxbap 0,1 u/m?

1 wllen?

1 am (at™ochepa TBX-} 0,980665 6ap =

HUYECKAs) = 98066,5 n/m?

JlunaMpueckas BA3KOCTD 1 na (nyas) 0,1 #-cen/m?

KunemaTnueckan BsaskocTs
PaGora u smeprms

Momuocts

IosepxHocTHOE HaTAReHHME

YaersHag MaccoBas TEIJI0eMKOCTD

Hoagdunment Tennomposojnocrn

IloBepxHOCTHAN aKTHBHOCTE

IIpormrnaemocrs

* n—HBIOTOH B cucteMe CH m
B 1 w2 coobmaer yckopenme 1 at/c

1 cna (canTnmyas)
1 xnns

1 mrns

1 em (crokc)

1 cem (camTmerokc)
1 kam
1 ape
1 kaa
1 krax
1 kI’ - nfcer
1iasc.
1 wraafu
1 xaa/cen
1 spefem®
1 dun/cm
1 kkaa/(ke-2pad)
1 raa/(z-2pad)
1 kraa/(m-u-2pad)
1 xaa/(em - cex - 2pad)
1 zub6c =
= (1 dunfem : 1 noan/dn?)

18 (mapem)

PHHUMAETCA 32 eUHUNY CHIIEL,
2
ex?.

1073 1 -cen/m?

1074 1. cen/m?

1077 3. cen/n®

1 en?cer =

= 1074 nu2fcex

1078 x2/cer

9,80665 dae

10 oo

4,1868 daxe

4186,8 dac

9,80665 em

735,499 em

1,163 em

4,1868 em

1073 Amc/m?

1072 n/n

4186,8 dxc/(rz-2pad)

4,1868 rduc/(kz-2pad)

1,163 em/(m - 2pad)

418,68 em (m-2pad)

1073 (n/m: EMoan [13) =
= 1 (wn/n: xmoan [n3) =
1 an-m?knosn
10712 y2

KOTOpad Telxy Maceoi

HOPHIIOREHHE IT

PACHET PACXOJIA JEMJAKOCTEIL W TA30B

Ennanna 3 3
nsmepenna | CM°/cer afcer almun afu M8k a3 [y
cud [cer 1 1073 6-10-2 3,6 6-1078 36 - 1074
afcex 1000 1 60 3600 6-10°2 3,6
afmun 16,67 167 - 10~4 1 60 402 6-10-2
afy 0,278 278 -107¢ 167 - 10-¢ 1 167 - 1077 10-3
M3/ mun 16 670 16,67 1000 60 000 1 60
M3 [y 2717,8 0,2778 16,67 1000 167 - 104 1
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OPHIOREHHE II1
TABJAHUIA HATYPAJIBHBIX TPUTOHOMETPHYECKIX OYHKIOMI

I'pagycn sin tg TI'pamycht ctg cos
0 0,0000 0,0000 90 ©o 1,000
1 0,017 0,017 89 ;29 1,000
2 0,035 0,035 88 28 64 0,999
3 0,052 0,052 87 19,08 0,999
4 0,070 0,070 86 14,30 0,998
b 0,087 0,087 85 11,43 0,996
6 0,105 0,105 84 9,51 0,995
7 0,122 0,123 83 8,14 0,993
8 0,139 0,141 82 742 0,990
9 0,156 0,158 81 6,31 0,988

10 0,174 0,176 80 5,67 0,985
11 0,191 0,194 79 5,14 0,982
12 0,208 0.213 78 4,70 0,978
13 0,225 0,231 7 4,33 0,974
14 0,242 0,249 76 4,01 0,970
18 0,259 0,268 75 3,00 0,966
16 0,276 0,287 T4 3,49 0,961
L i 0,292 0,306 73 3ol 0,956
18 0,309 0,325 72 3,08 0,951
19 0,326 0,344 71 2,90 0,946
20 0,342 0,364 70 2,75 0,940
21 0,358 0,384 69 2,61 0,934
22 0,375 0,404 68 2,48 0,927
23 0,391 0,424 67 2,36 0,921
24 0,407 0,445 66 2,20 0,914
25 0,423 0,466 65 2,14 0,906
26 0,438 0,488 64 2,05 0,899
27 0,454 0,010 63 1,96 0,891
28 0,469 0,532 62 1,88 0,883
29 0,485 0,554 61 1,80 0,875
30 0,500 0,577 60 1,73 0,866
31 0,515 0,601 b9 1,66 0,857
32 0,530 0,625 58 1,60 0,848
33 0,545 0,649 57 1,94 0,839
34 0,559 0,675 56 1,48 0,829
oo 0,574 0,700 55 1,43 0,819
36 0,588 0,727 54 1,38 0,809
37 0,602 0,754 53 1,33 0,799
38 0,616 0,781 52 1,28 0,788
39 0,629 0,810 51 1,23 0,777
40 0,643 0,839 50 1,19 0,766
41 0,656 0,869 49 1,15 0,755
42 0,669 0,900 48 1,11 0,743
43 0,682 0,933 47 1,07 0,731
44 0,695 0,966 46 1,04 0,719
45 0,707 1,000 45 1,00 0,707

TABJIUIBI JECATHYHBIX JOTAPU®MOB YUCEX OT 0 10 1000

HPHIOKEHHE 1V

Yme- . o
S 0 1 2 3 4 5 6 7 8 9
0 00 000 30 103| 47 712| 60 206| 69 897| 77 815| 84 510 | 90 309 | 95 424
1 00 000| 04 139| 07 918 11 394| 14 613| 17 609| 20 412| 23 045 | 25 527 | 27 875
2 30 103| 32 222| 34 242| 36 173| 38 021| 39 794| 41 497| 43 136 | 44 716 | 46 240
3 47 12| 49 136| 50 515| 51 85| 53 148| 54 407| 55 630| 56 820 | 57 978 | 59 106
A 60 206| 61 278| 62 235| 63 347| 64 345 65 32| 66 276| 67 210 | 68 124| 69 020
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[T podoascenue npusoxcenus IV

Ure-

6 0 1 5 3 4 5 6 7 8 9
B 60 897 70 757| 71 600]| 72 428| 73 239| 74 036| 74 819| 75 587 | 76 343 | 77 085
6 77 815| 78 533| 79 239| 79 934| 80 618 81 291| 81 954 82 607 | 83 251 | 83 885
7 84 510| 85 126| 85 733| 86 332| 86 923| 87 506| 88 081/ 88 649 | 89 200 | 89 763
8 90 309; 90 849/ 91 381| 91 908| 92 428| 92 942| 93 450| 93 952 | 94 448 | 94 939
9 95 424| 95 904| 96 379| 96 848| 97 313| 97 772| 98 227| 98 677 | 99 123 | 99 564
10 00 000| 00 432| 00 860| 01 284| 01 703| 02 119| 02 531| 02 938 | 03 342 | 03 743
11 04 139| 04 532| 04 922| 05 308| 05 690| 06 070| 06 446/ 06 819 | 07 188 07 555
12 07 918] 08 279( 08 636 08 991| 09 342| 09 691| 10 037| 10 380 | 10 721 11 059
13 11 394| 11 727] 12 057| 12 385| 12 710| 13 033] 13 354 13 672 | 13 988 | 14 301
14 14 613 14 922 15 229] 15 534| 15 836| 16 137| 16 435| 16 732 | 17 026 | 17 319
15 17 609| 17 898| 18 184| 18 469| 18 752| 19 033| 19 312| 19 590 | 19 866 | 20 140
16 20 412 20 683| 20 952| 21 219| 21 484| 21 748| 22 011| 22 272 22 531 | 22 789
17 23 045| 23 300| 23 553| 23 805| 24 055| 24 304| 24 551| 24 797 | 25 042 | 25 285
18 25 527| 25 768| 26 007| 26 245| 26 482| 26 717| 26 951| 27 184 | 27 416 | 27 646
19 27 875| 28 103] 28 330| 28 556| 28 780| 29 003| 29 226| 29 447 | 29 667 | 29 885
20 30 103| 30 320| 30 535| 30 750| 30 963| 31 175| 31 387| 31 597 | 31 806 | 32 015
21 32 222| 32 428| 32 634| 32 838| 33 041| 33 244| 33 445| 33 646 | 33 846 | 34 044
22 34 242| 34 439| 34 635| 34 830| 35 025 35 218| 35 411/ 35 603 | 35 793 | 35 984
25 36 173| 36 361 36 549| 36 736| 36 922| 37 107| 37 291| 37 475| 37 658 | 37 840
24 38 021| 38 202| 38 382| 38 561| 38 739| 38 917| 39 094| 39 270 | 39 445 | 39 620
2 39 794| 39 967| 40 140| 40 312| 40 483| 40 654| 40 824| 40 993 | 41 162 | 41 330
26 41 497| 41 664| 41 830| 41 996| 42 100| 42 325| 42 488| 42 651 | 42 813 | 42 975
27 43 136| 43 297| 43 457| 43 616| 43 775| 43 933| 44 091| 44 248 | 44 404 | 44 560
28 44 716| 44 871| 45 025| 45 179| 45 332| 45 484| 45 637| 45 788 | 45 939 | 46 090
29 46 240| 46 389 46 538| 46 687| 46 835| 46 982| 47 129| 47 276 | 47 422 | 47 567
30 47 T12| 47 857| 48 001| 48 144| 48 287| 48 430| 48 572| 48 714 | 48 855 | 48 996
31 49 136 49 276 40 415| 49 554| 49 693| 49 831| 49 969| 50 106 | 50 243 | 50 379
32 50 515| 50 651| 50 786| 50 920| 51 055| 51 188| 51 322| 51 455 | 51 587 | 51 720
33 51 851| 51 983| 52 114| 52 244| 52 375| 52 504 52 634| 52 763 | 52 892 | 53 020
34 53 148| 53 275| 53 403| 53 529 53 656 53 782| 53 908| 54 033 | 54 158 | 54 283
35 54 407 54 531 54 654| 54 777| 54 900| 55 023| 55 145| 55 267 | 55 388 | 55 509
36 55 630] a5 751| 55 871| 55 991| 56 110| 56 229| 56 348| 56 467 | 56 585 | 56 703
B¢ 56 820( 56 937| 57 054( 57 171| 57 287| 57 403| 57 519| 57 634 | 57 749| 57 864
38 57 978 58 092 58 206| 58 320| 58 433| 58 546/ 58 659| 58 771 | 58 883 | 58 995
39 59 106| 59 218| 59 329| 59 439| 59 550| 59 660| 59 770| 59 879 | 59 988 | 60 097
40 60 206/ 60 314| 60 423| 60 531| 60 638| 60 746| 60 853| 60 959 | 61 066 | 61 172
41 61 278| 61 384| 61 490 61 595| 61 700| 61 805 61 909| 62 014 | 62 118 | 62 221
42 62 325| 62 428/ 62 531| 62 634| 62 737| 62 839| 62 941| 63 043 | 63 144| 63 246
43 63 347| 63 448| 63 548| 63 649| 63 749| 63 849| 63 949| 64 048 | 64 147 | 64 246
44 64 345| G4 444| 64 542| 64 640| 64 738] 64 836| 64 933 65 031 | 65 128 65 225
45 65 321| 65 418| 65 514| 65 610| 65 706/ 65 801| 65 896| 65 992 | 66 087 | 66 181
46 66 276/ 66 370 66 464| 66 558| 66 652| 66 745| 66 839| 66 932 | 67 025| 67 117
47 67 210( 67 302| 67 394| 67 486| 67 578| 67 669| 67 761| 67 852 | 67 943 | 68 034
48 68 124 68 215| 68 305| 68 395| 68 485| 68 574| 68 664| 68 753 | 68 842 | 68 931
49 69 020| 69 108| 69 197| 69 285| 69 373| 69 461| 69 548| 69 636 | 69 723 | 69 810
50 69 897| 69 984| 70 070( 70 157| 70 243| 70 329| 70 415| 70 501 | 70 586 | 70 672
1% 70 757| 70 842! 70 927| 71 012| 71 096] 71 181| 71 265| 71 349 | 71 433 | 71 517
55 71 600| 71 684 71 767| 74 850| 71 933| 72 016| 72 099 72 181 | 72 263 72 346
3% 72 428| 72 509| 72 591| 72 673| 72 754| 72 835| 72 916| 72 997 | 73 078 | 73 159
24 73 239| 73 320| 73 400| 73 480| 73 560| 73 640| 73 719| 73 799| 73 878 | 73 957
55 74 036] 74 115| 74 194| 74 273| 74 351| 74 429| 74 507| 74 586 | 74 663 | 74 741
56 74 819| 74 896| 74 974| 75 051 75 128| 75 205| 75 282| 75 358 | 75 435 | 75 511
57 75 587| 75 664| 75 T40| 75 815| 75 891 75 967| 76 042| 76 118 | 76 193 | 76 268
58 76 343| 76 418| 76 492| 76 567| 76 641| 76 716| 76 790| 76 864 | 76 938 | 77 012
29 77 085| 77 159| 77 232| 77 305| 77 379| 77 452| 77 525| 77 597 | 77 670 77 743
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1T podoaxcenue npuaoxenus IV

Yue-
10 0 1 2 3 4 5 6 7 8 9
60 77 815| 77 887| 77 960| 78 032| 78 104| 78 176| 78 247| 78 319 | 78 390 | 78 462
61 78 533| 78 604| 78 675| 78 T46| 78 817| 78 888| 78 958| 79 029 | 79 099 [ 79 169
62 79 239| 79 309| 79 379| 79 449| 79 518| 79 588| 79 657| 79 727 | 79 796 | 79 865
63 79 934| 80 003| 80 072( 80 140( 80 209| 80 277| 80 346| 80 414 | 80 482 | 80 550
64 80 618 70 686 | 80 754| 80 821| 80 889| 80 956| 81 023| 81 090 | 81 058 | 81 224
65 81 291| 81 358 | 81 425| 81 491| 81 558| 81 624| 81 690| 81 757 | 81 823 | 81 889
66 81 954| 82 020| 82 086| 82 151| 82 217| 82 282| 82 347| 82 413 | 82 478 | 82 543
67 82 607| 82 672 | 82 737! 82 802| 82 866| 82 930| 82 995/ 83 059 | 83 123 | 83 187
68 83 251 83 315| 83 378| 83 442| 83 506| 83 569| 83 632| 83 696 | 83 759 | 83 822
69 83 885 83 948| 84 011| 84 073| 84 136| 84 198| 84 261| 84 323 | 84 386 | 84 448
70 84 510| 84 572 84 634| 84 696| 84 757| 84 819| 84 880| 84 942 | 85 003 | 85 065
71 85 126 85 187 ( 85 248| 85 309| 85 370| 85 431| 85 491| 85 552 | 85 612 | 85 673
12 85 733 | 85 T94| 85 854| 85 914| 85 974| 86 034| 86 094| 86 153 | 86 213 | 86 273
73 86 332| 86 392| 86 451| 86 510| 86 570| 86 629| 86 688| 86 747 | 86 806 | 86 864
T4 86 923 | 86 982| 87 040| 87 099| 87 157| 87 216| 87 274| 87 332 | 87 390 | 87 448
75 87 506 | 87 564 87 622| 87 679| 87 737| 87 795| 87 852| 87 910 [ 87 967 | 88 024
76 88 081 | 88 438 | 88 195| 88 252| 88 309| 88 366| 88 423| 88 480 | 88 536 | 88 593
77 88 649 | 88 705| 88 762| 88 818| 88 874| 88 930| 88 986| 89 042 | 89 098 | 89 154
78 89 209 | 89 265| 89 321| 89 376| 89 432| 89 487| 89 542| 89 597 | 89 653 | 89 708
79 89 763| 89 818| 89 873| 89 927| 89 982| 90 037| 90 094| 90 146 | 90 200 [ 90 255
80 90 309 | 90 363 | 90 417| 90 472| 90 526| 90 580| 90 634| 90 687 [ 90 741 | 90 795
81 90 849 [ 90 902 | 90 956| 91 009| 91 062| 91 116] 91 169| 91 222 | 91 275| 91 328
82 91 381 | 91 434| 91 487| 91 540] 91 593| 91 645 91 698 91 751 | 91 803 | 91 855
83 91 809| 91 960 92 012 92 065| 92 117| 92 169| 92 221| 92 273 | 92 324 | 92 376
84 92 428| 92 480( 92 531| 92 583| 92 634| 92 686] 92 737| 92 788 | 92 840 | 92 891
85 92 9421 92 993 | 93 044| 93 095| 93 146| 93 197 93 247| 93 298 | 93 349 | 93 399
86 93 450 | 93 500| 93 551| 93 601| 93 651| 93 702| 93 752| 93 802 | 93 852 | 93 902
87 93 952 | 94 002| 94 052| 94 101| 94 151| 94 201| 94 250| 94 300 | 94 349 | 94 399
88 94 448 | 94 498| 94 547| 94 596| 94 645| 94 694| 94 T43| 94 792 | 94 841 | 94 890
89 94 939 | 94 988| 95 036| 95 085| 95 134| 95 182| 95 231| 95 279 | 95 328 | 95 376
90 95 4241 95 472| 95 521( 95 569| 95 617| 95 665 95 713| 95 761 | 95 809 | 96 856
91 95 904 | 95 952| 95 999| 96 047| 96 095| 96 142| 96 190| 96 237 | 96 284 | 96 332
92 96 379 | 96 426| 96 473| 96 520| 96 567 96-614| 96 661| 96 708 | 96 755 | 96 802
93 96 848| 96 895| 96 942| 96 988| 97 035| 97 081| 97 128| 97 174 | 97 220 | 97 267
94 97 313 | 97 359| 97 405| 97 451| 97 497| 97 543| 97 589| 97 635 | 97 681 | 97 727
95 97 772| 97 818| 97 864| 97 909( 97 955| 98 000| 98 046| 98 091 | 98 137 | 98 182
96 98 227| 98 272| 98 318| 98 363| 98 408| 98 453| 98 498 98 543 | 98 588 | 98 632
97 98 677| 98 722| 98 767| 98 811| 98 856| 98 900| 98 945| 98 989 | 99 034 | 99 078
98 99 123] 99 167] 99 2141| 99 255/ 99 300| 99 344| 99 388| 99 432 | 99 476 | 99 520
99 99 564| 99 607| 99 651| 99 695| 99 739 99 782| 99 826| 99 870 | 99 913 | 99 957
NPHIOKEHHE V
TABJNIIA MMOKASATEJIBHBIX M 'MNEPBOJIUYECKAX ®YHRI[IAN
z 0 1 2 3 4 ] 6 7 8 9
1. 3uavenua QyHrnun e~
0,0 1,000 | 1,040 [ 1,020 | 1,030 | 1,041 | 1,051 | 1,062 | 1,073 | 1,083 | 1,094
0,1 1,105 [ 4416 121 12811 139 (1450 154,462 | 4474 | 4.480 [ 4.407-] 1,209
0,2 1,221 0] 4,234 | "1.246°4.269 [ 4,271 {°1.284-|11.297 | 1.310 [ 1,323 | 1,336
0,3 | 1,350 | 1,363 | 1,377 | 1,391 | 1,405 | 1,419 | 1,433 | 1,448 | 1,462 | 1,477
0,4 1,492 | 1,507 | 1,522 | 1,537 | 1,553 | 1,568 | 1,594 | 1,600 | 1,616 | 1,632
0,5 1,649 | 1,665 | 1,682 | 1,699 | 1,716 [ 1,733 | 1,751 | 1,768 | 1,786 | 1,804
0,6 1,822 | 1,840 | 1,859 | 1,878 | 1,896 | 1,916 | 1,935 | 1,954 | 1,974 | 1,994
0,7 |2,014 ] 2,034 | 2,054 ( 2,075 | 2,006 | 2,417 | 2,138 | 2,160 | 2,181 | 2,203
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2,226 | 2,248 | 2,270 | 2,293 | 2,316 | 2,340 | 2,363 | 2,387 | 2,411 | 2,435
2,460 | 2,484 | 2,509 | 2,535 | 2,560 | 2,586 | 2,612 | 2,638 | 2.664 | 2,601
2,718 | 2,746 | 2,773 | 2,801 | 2,829 | 2,858 | 2,886 | 2915 | 2.945 | 2.974
3,004 | 3,034 | 3,065 | 3,096 | 3,127 | 3,158 | 31190 | 31222 | 3’254 | 3'287
3,320 | 3,353 | 3,387 | 3,421 | 3,456 | 3,490 | 3,525 | 31561 | 3,597 | 3.633
3,669 | 3,706 | 3,743 | 3,781 | 3,819 | 3,857 | 3,896 | 3.935 | 3.975 | 4.015
4,055 | 4,096 | 4,137 | 4,479 | 4,221 | 4,263 | 4,306 | 4,349 | 4.393 | 4.437
4,482 | 4,527 | 4,572 | 4,618 | 4,665 | 4,711 | 4,759 | 4807 | 4.855 | 4.904
4,953 | 5,003 | 5,053 | 5,104 | 5,155 | 5,207 | 5.259 | 5.312 | 5.366 | 5419
5,474 | 5,529 | 5,585 | 5,641 | 5,697 | 5,755 | 5.812 | 5.871 | 5.930 | 5.989
6,050 | 6,110 | 6,172 | 6,234 | 6,297 | 6,360 | 6.424 | 6.488 | 6.554 | 6.619
6,686 | 6,753 | 6,821 | 6,890 | 6,959 | 7,029 | 7.099 | 7.471 | 7.243 | 7.316
7,389 | 7,463 | 7,538 | 7,614 | 7,601 | 7,768 | 7.846 | 7.925 | 8.004 | 8.085
8,166 | 8,248 | 8,331 | 8,415 | 8,499 | 8,585 | 8,671 | 9,758 | 8846 | 8.935
9,025 | 9,116 | 9,207 | 9,300 | 9,393 | 9,488 | 9,583 | 0679 | 9.777 | 9875
9,974 | 10,07 | 10,18 | 10,28 | 10,38 | 10,49 | 10,59 | 10,70 | 10,80 | 10,91
11,02 | 11,13 | 11,25 | 11,36 | 11,47 | 11,59 | 14,70 | 11,82 | 11.94 | 12,06
12,18 | 12,30 | 12,43 | 12,55 | 12,68 | 12,81 | 12,94 | 13107 | 13.20 | 1333
13,46 | 13,60 | 13,74 | 13,87 | 14,01 | 14,15 | 14,30 | 14,44 | 14.59 | 1473
14,88 | 15,03 | 15,18 | 15,33 | 15,49 | 15,64 | 1580 | 15.96 | 16.12 | 1628
16,44 | 16,61 | 16,78 | 16,95 | 17,12 | 17,29 | 17,46 | 17.64 | 17.81 | 17.99
18,17 | 18,36 | 18,54 | 18,73 | 18,92 | 19,11 | 19.30 | 19049 | 19.69 | 1989
20,09 | 20,29 | 20,49 | 20,70 | 20,91 | 21,12 | 21,33 | 21,54 | 21.76 | 21.98
22,20 | 22,42 | 22,65 | 22,87 | 23,10 | 23,34 | 23,57 | 23)81 | 24.05 | 2129
24,53 | 24,78 | 25,03 | 25,28 | 25,53 | 25,79 | 26.05 | 26.31 | 26.58 | 2684
27,41 | 27,39 | 27,66 | 27,94 | 28,22 | 28,50 | 28,79 | 29,08 | 29'37 | 29'67
29,96 | 30,27 | 30,57 | 30,88 | 31,19 | 31,50 | 31,82 | 32.14 | 32.46 | 32.79
3312 | 33,45 | 33,78 | 34,12 | 34,47 | 34,81 | 35,16 | 35,52 | 35.87 | 36.23
36,60 | 36,97 | 37,34 | 37,71 | 38,09 | 38,47 | 38186 | 39125 | 3065 | 40.04
40,45 | 40,85 | 41,26 | 41,68 | 42,10 | 42,52 | 42,95 | 43,38 | 4382 | 44.26
44,70 | 45,15 | 45,60 | 46,06 | 46,53 | 46,99 | 47,47 | 47.94 | 48.42 | 48.91
49,40 | 49,90 | 50,40 | 50,91 | 51,42 | 51,94 | 52,46 | 52'98 | 53.52 | 54.05
54,60 | 55,15 | 55,70 | 56,26 | 56,83 | 57,40 | 57,97 | 58.56 | 59.15 | 50.74
60,36 | 60,95 | 61,56 | 62,18 | 62,80 | 63,43 | 64,07 | 64.72 | 65.37 | 66.02
66,69 | 67,36 | 68,03 | 68,72 | 69,41 | 70,11 | 70,81 | 71,52 | 72124 | 7297
73,70 | 74,44 | 75,19 | 75,94 | 76,71 | 77,48 | 78,26 | 79.04 | 7084 | 8046
81,45 | 82,27 | 83,10 | 83,93 | 84,78 | 85,63 | 86,49 | 87.36 | 88.23 | 89.12
90,02 | 90,92 | 91,84 | 92,76 | 93,69 | 94,63 | 95,58 | 96.54 | 97.51 | 98.49
99,48 | 100,5 | 101,5 | 102,5 | 103,5 | 104,6 | 105,6 | 106,7 | 1078 | 1089
109,9 | 411,1 | 112,2 | 13,3 | 114,4 | 115,6 | 116,7 | 117.9 | 1191 | 1203
121,5 | 122,7 | 124,0 | 135,2 | 126,5 | 127,7 | 1290 | 1303 | 1316 | 133.0
134,3 | 135,6 | 137,0 | 138,4 | 139,8 | 141,2 | 14206 | 144.0 | 145.2 | 1469
148,4 | 149,9 | 151,4 | 152,9 | 154,5 | 156,0 | 157,6 | 159.2 | 1608 | 1624

2. 3mavesnma Qynrmum Shx

0,000 | 0,010 | 0,020 | 0,030 | 0,040 | 0,050 0,060 | 0,070 | 0,080 | 0,090
0,100 0,110 | 0,420 | 1,130 | 0,140 | 0,151 | 0164 0471 [ 0,181 | 0491
0,201 | 0,212 | 0,222 | 0,232 | 0,242 | 0,253 0,263 | 0,273 | 0,284 | 0,294
0,305 | 0,315 | 0,325 | 0,336 | 0,347 | 0,357 0,368 | 0,378 | 0,389 | 0,400
0,411 | 0,422 | 0,432 | 0,443 | 0,454 | 0,465 0,476 | 0,488 | 0,499 | 0,510
0,521 | 0,532 | 0,544 | 0,555 | 0,567 | 0,578 0,590 { 0,601 | 0,613 | 0,625
0,637 | 0,649 | 0,660 | 0,673 | 0,685 | 0,697 0,709 | 0,724 | 0,734 | 0,746
0,759 | 0,774 | 0,784 | 0,797 | 0,809 | 0,822 0,835 | 0,848 | 0,862 | 0,875
0,888 | 0,902 | 0,915 | 0,929 | 0,942 | 0,956 0,970 | 0,984 | 0,998 | 1,012
1,027 | 1,041 | 1,055 | 1,070 | 1,085 | 1,099 1,414 | 1,429 | 1,145 | 1,160
1,175 ( 1,491 | 1,206 | 1,222 | 1,238 | 1,254 | 1 ,270 | 1,286 | 1,303 | 1,319
1,336 | 1,352 | 1,369 | 1,386 | 1,403 | 1,421 | 1 438 | 1,456 | 1,474 | 1,491
1,509 | 1,528 | 1,546 | 1,564 | 1,583 | 1,602 | 1 621 | 1,640 | 1,659 | 1,679
1,698 | 1,718 | 1,738 | 1,758 | 1,779 | 1,799 | 1 ,820 | 1,841 | 1,862 | 1,883
1,904 | 1,926 | 1,948 | 1,970 | 1,992 | 2,014 2,037 | 2,060 | 2,083 | 2,106
2,129 | 2,453 | 2,177 | 2,201 | 2,225 | 2,250 2,274 | 2,299 | 2,324 | 2,350
2,376 | 2,401 | 2,428 | 2,454 | 2,481 | 2,507 2,535 | 2,562 | 2,590 | 2,617
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2,646 | 2,674 | 2,703 | 2,732 | 2,761 | 2,790 | 2,820 | 2,850 | 2,881 | 2,911
2:942 | 20973 | 3,005 | 3,037 | 3,069 | 3,01 | 3,134 | 3,167 | 3,200 | 3,234
3.268 | 3'302 | 3,337 | 3,372 | 3,408 | 3,443 | 3,479 | 3,516 | 3,552 | 3,589
3.627 | 3,665 | 3,703 | 3,741 | 3,780 | 3,820 | 3,859 | 3.899 | 3,940 | 3,981
4022 | 4,064 | 4106 | 4,148 | 4,191 | 4,234 | 4,278 | 4322 | 4,367 | 4,412
4457 | 4,503 | 4,549 | 4,596 | 4,643 | 4,691 | 4,739 | 4,788 | 4,837 | 4,887
4.937 | 4,988 | 5,089 | 5,090 | 5,142 | 5,195 | 5,248 | 5,302 | 5,356 | 5,411
5.466 | 5.522 | 5.578 | 5,635 | 5.693 | 5,751 | 5,810 | 5,869 | 5.929 | 5,980
6.050 | 6412 | 6,174 | 6,237 | 6,300 | 6,365 | 6,429 | 6,495 | 6,561 | 6,627
6.695 | 6.763 | 6,831 | 6,901 | 6,971 | 7,042 | 7,113 | 7,185 | 7,258 | 7,332
7,406 | 7.481 | 7,557 | 7,634 | 7,711 | 7,789 | 7,868 | 7,948 | 8,028 | 8,110
8.192 | 8.275 | 8,359 | 8,443 | 8,529 | 8,615 | 8,702 | 8,790 | 8,879 | 8,969
9.060 | 9451 | 9.244 | 9,337 | 9,431 | 9,527 | 9,623 | 9,720 | 9,819 | 9,918
10,02 | 10,12 | 10,22 | 10,32 | 10,43 | 10,53 | 10,64 | 10,75 | 10,86 | 10,97
11,08 | 1119 | 11,30 | 11,42 | 11,53 | 11,65 | 11,76 | 11,88 | 12,00 | 12,12
12025 | 12,37 | 12,49 | 12,62 | 12,75 | 12,88 | 13,01 | 13,14 | 13,27 | 13,40
13,54 | 13.67 | 13,81 | 13,95 | 14,09 | 14,23 | 14,38 | 14,52 | 14,67 | 14,82
1497 | 1512 | 15.27 | 15.42 | 15,58 | 15,73 | 15,89 | 16,05 | 16,21 | 16,38
16,54 | 16,71 | 16,88 | 17,05 | 17,22 | 17,39 | 17,57 | 17,74 | 17,92 | 18,10
18,28 | 18,47 | 18,66 | 18,84 | 19,03 | 19,22 | 19,42 | 19,61 | 19,81 | 20,01
2021 | 20,41 | 20,62 | 20,83 | 21,04 | 21,25 | 21,46 | 21,68 | 21,90 | 22,12
22734 | 22,56 | 22,79 | 23,02 | 23,25 | 23,49 | 23,72 | 23,96 | 24,20 | 24.45
2469 | 24.94 | 25.19 | 25.44 | 25,70 | 25,96 | 26,22 | 26,48 | 26,75 | 27,02
27.29 | 27.56 | 27,84 | 28,12 | 28,40 | 28,69 | 28,98 | 29,27 | 29,56 | 29,86
30.16 | 30,46 | 30,77 | 31,08 | 31,39 | 31,71 | 32,03 | 32,35 | 32,68 | 33,00
33,34 | 33.67 | 34,01 | 34,35 | 34,70 | 35,05 | 35,40 | 35,75 | 36,11 | 36,48
36,84 | 37,21 | 37,59 | 37,97 | 38,35 | 38,73 | 39,12 | 39,52 | 39,91 | 40,31
4072 | 4113 | 41,54 | 41,96 | 42,38 | 42,81 | 43,24 | 43,67 | 44,11 | 44,56
45,00 | 45,46 | 45,91 | 46,37 | 46,84 | 47,31 | 47,79 | 48,27 | 48,75 | 49,24
49.74 | 50,24 | 50,74 | 51,25 | 51,77 | 52,29 | 52,81 | 53.34 | 53,88 | 54,42
54.97 | 55.52 | 56,08 | 56,64 | 57,21 | 57,79 | 58,37 | 58.96 | 59.55 | 60,15
60,75 | 61.36 | 61.98 | 62,60 | 63,23 | 63,87 | 64,51 | 65.16 | 65,81 | 66,47
67.14 | 67.82 | 68.50 | 69,19 | 69,88 | 70,58 | 71,29 | 72,01 | 72,73 | 73,46
74,20 | 74,95 | 75,70 | 76,46 | 77,23 | 78,01 | 78,79 | 79,58 | 80,38 | 81,19

3. 3navennsn dyurmun chx

1,000 | 1,000 | 1,000 | 1,060 | 1,001 | 1,001 | 1,002 | 1,002 | 1,003 | 1,004
1,005 | 1,006 | 1,007 | 1,008 | 1,010 | 1,011 | 1,013 | 1,014 | 1,016 | 1,018
1,020 | 1,022 | 1,024 | 1,027 | 1,029 | 1,031 | 1,034 | 1,037 | 1,039 | 1,042
1.045 | 1,048 | 1,052 | 1,055 | 1,058 | 1,062 | 1,066 | 1,069 | 1,073 | 1,077
1,081 | 1,085 | 1,000 | 1,094 | 1,098 | 1,03 | 1,408 | 1,412 | 1,117 | 1,122
1128 | 1133 | 1,138 | 1144 | 1,149 | 1,455 | 1,161 | 1,467 | 1473 | 1,179
1185 | 1,192 | 1,198 | 1,205 | 1,212 | 1,219 | 1.266 | 1,233 | 1,240 | 1,248
1955 | 1,263 | 1,271 | 1,278 | 1,286 | 1,295 | 1,303 | 1,311 | 1,320 | 1,329
1,337 | 1,346 | 1,355 | 1,365 | 1,374 | 1,384 | 1,393 | 1,403 | 1,413 | 1,423
1,433 | 1,443 | 1,454 | 1,465 | 1,475 | 1,486 | 1,497 | 1,508 | 1,520 | 1,531
1,543 | 1,555 | 1,567 | 1,579 | 1,591 | 1,604 | 1,616 | 1,629 | 1,642 | 1,655
1,669 | 1,682 | 1,696 | 1,709 | 1,723 | 1,737 | 1,752 | 1,766 | 1,781 | 1,796
1,811 | 1,826 | 1,841 | 1,857 | 1,872 | 1,888 | 1,905 | 1,921 | 1.937 | 1,954
1,971 | 1,988 | 2,005.| 2,023 | 2,040 | 2,058 | 2,076 | 2,005 | 21113 | 2.132
2151 | 20470 | 2,189 | 2,209 | 2,229 | 2,249 | 2,269 | 2,200 | 2,310 | 2,331
2352 | 21374 | 2,395 | 2,417 | 2,439 | 2,462 | 2,484 | 2,507 | 2,530 | 2,554
2577 | 2,601 | 2,625 | 2,650 | 2,675 | 2,700 | 2,725 | 2,750 | 2,776 | 2.802
2,828 | 2,855 | 2,882 | 2,909 | 2,936 | 2,964 | 2,992 | 3,021 | 3,049 | 3,078
3107 | 3,137 | 3,167 | 3.197 | 3,228 | 3,259 | 3,290 | 3,321 | 3,353 | 3,385
3,418 | 3,451 | 3,484 | 3,517 | 3,551 | 3,585 | 3,620 | 3,655 | 3,690 | 3,726
3,762 | 3,799 | 3.835 | 3,873 | 3.910 | 3,948 | 3,987 | 4,026 | 4,065 | 4,104
404% | 4,485 | 4,226 | 4,267 | 4,309 | 4,351 | 4,393 | 4,436 | 4,480 | 4,524
4,568 | 4,613 | 4,658 | 4,704 | 4,750 | 4797 | 4,844 | 4,891 | 4,939 | 4,988
5.037 | 5,087 | 5437 | 5,488 | 5,239 | 5,290 | 5,343 | 5,395 | 5,449 | 5,503
5,557 | 5,612 | 5,667 | 5,723 | 5,780 | 5,837 | 5,895 | 5,954 | 6,012 | 6,072

?

6,132 | 6,493 | 6,255 | 6,317 | 6,379 | 6,443 | 6,507 | 6,571 | 6,636 | 6,70z
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6,769 | 6,836 | 6,904 | 6,973 | 7,042 | 7,112 | 7,483 | 7,255 | 7,327 | 7,400
7,473 | 7,548 | 7,623 | 7,699 | 7,776 | 7,853 | 7,932 | 8,011 | 8,090 | 8,471
8,253 | 8,335 | 8,418 | 8,502 | 8,587 | 8,673 | 8,759 | 8,847 | 8,935 | 9,024
9,115 | 9,206 | 9,298 | 9,390 | 9,484 | 9,579 | 9,675 | 9,772 | 9,869 | 9,968
10,07 | 10,47 | 10,27 | 10,37 | 10,48 | 10,58 | 10,69 | 10,79 | 10,90 | 11,01
11,12 | 11,23 | 11,35 | 11,46 | 14,57 | 11,69 | 11,81 | 11,92 | 12,04 | 12,16
12,29 | 12,41 | 12,53 | 12,66 | 12,79 | 12,91 | 13,04 | 1317 | 1331 | 13,44
13,57 | 13,71 | 13,85 | 13,99 | 14,13 | 14,27 | 14,41 | 14,56 | 14,70 | 14,85
15,00 | 15,45 | 15,30 | 15,45 | 15,61 | 15,77 | 15,92 | 16,08 | 16,24 | 16,41
16,57 | 16,74 | 16,91 | 17,08 | 17,25 | 17,42 | 17,60 | 17,77 | 17,95 | 18,13
18,31 | 18,50 | 18,68 | 18,87 | 19,06 | 19,25 | 19,44 | 19,64 | 19,84 | 20,03
20,24 | 20,44 | 20,64 | 20,85 | 21,06 | 21.27 | 21,49 | 21,70 | 21,92 | 22114
22,36 | 22,59 | 22,81 | 23,04 | 23,27 | 23,51 | 23,74 | 23,98 | 24.22 | 24,47
24,71 | 24,96 | 25,21 | 25,46 | 25,72 | 25,98 | 26,24 | 26,50 | 26,77 | 27,04
27,31 | 27,58 | 27,86 | 28,14 | 28,42 | 28,71 | 29,00 | 29.29 | 29.58 | 29,88
30,18 | 30,48 | 30,79 | 31,10 | 31,41 | 31,72 | 32,04 | 32,37 | 32,69 | 33,02
33,35 | 33,69 | 34,02 | 34,37 | 34,71 | 35,06 | 35,41 | 35,77 | 36.13 | 36,49
36,86 | 37,23 | 37,60 | 37,98 | 38,36 | 38,75 | 39,13 | 39,53 | 39,92 | 40,33
40,73 | 41,14 | 41,55 | 41,97 | 42,39 | 42,82 | 43,25 | 43.68 | 44.12 | 44,57
45,01 | 45,47 | 45,92 | 46,35 | 46,85 | 47,32 | 47,80 | 48,28 | 48,76 | 49,25
49,75 | 50,25 | 50,75 | 51,26 | 51,78 | 52,30 | 52,82 | 53.35 | 53,89 | 54,43
54,98 | 55,53 | 56,09 | 56,65 | 57,22 | 57,80 | 58,38 | 58.96 | 59.56 | 60,15
60,76 | 61,37 | 61,99 | 62,61 | 63,24 | 63,87 | 64,52 | 65,16 | 65,82 | 66,48
67,15 | 67,82 | 68,50 | 69,19 | 69,89 | 70,59 | 71,30 | 72,02 | 72.74 | 73.47
74,21 | 74,96 | 75,71 | 76,47 | 77,24 ' 78,01 ‘| 7880 | 7959 | 80.39 | 81.20

4. 3umavenna Qyurnunm thx

0,000 | 0,010 | 0,020 | 0,0304 0,040 | 0,050 | 0,060 | 0,070 | 0,080 | 0,090
0,100 | 0,110 | 0,119 | 0,129 | 0,139 | 0,149 | 0,459 | 0,168 | 0,178 | 0.188
0,197 | 0,207 | 0,216 | 0,226 | 0,236 | 0.245 | 0,254 | 0.264 | 0.273 | 0,282
0,291 | 0,308 | 0,310 | 0,318 | 0,328 | 0,336 | 0,345 | 0.354 | 0.363 | 0.371
0,380 | 0,388 | 0,397 | 0,405 | 0,414 | 0,422 | 0,430 | 0,438 | 0.446 | 0,454
0,462 | 0,470 | 0,478 | 0,485 | 0,493 | 0,500 | 0.508 | 0.515 | 0.523 | 0.530
0,537 | 0,544 | 0,551 | 0,558 | 0,565 | 0,572 | 0,578 | 0.585 | 0,592 | 0.598
0,604 | 0,641 | 0,617 | 0,623 | 0,629 | 0,635 | 0,641 | 0.647 | 0,653 | 0.658
0,664 | 0,670 | 0,675 | 0,680 | 0,686 | 0,691 | 0,696 | 0,701 | 0.706 | 0.711
0,716 | 0,721 | 0,726 | 0,731 | 0,735 | 0,740 | 0,744 | 0,749 | 0,753 | 0.757
0,762 | 0,766 | 0,770 | 0,774 | 0,778 | 0,782 | 0,786 | 0,790 | 0,793 | 0,797
0,800 | 0,804 | 0,808 | 0,811 | 0,814 | 0,818 | 0821 | 0.824 | 0.828 | 0.831
0,834 | 0,837 | 0,840 | 0,843 | 0,846 | 0,848 | 0,851 | 0,854 | 0/856 | 0,859
0,862 | 0,864 | 0,867 | 0,869 | 0,872 | 0,874 | 0,876 | 0,879 | 0881 | 0.883
0,885 | 0,888 | 0,890 | 0,892 | 0,894 | 0,896 | 0,798 | 0,900 | 0902 | 0,903
0,905 | 0,907 | 0,909 | 0,910 | 0,912 | 0,914 | 0,915 | 0,917 | 0.919 | 0,920
0,922 | 0,923 | 0,925 | 0,926 | 0,928 | 0,929 | 0,930 | 0,932 | 0933 | 0,934
0,935 | 0,937 | 0,938 | 0,939 | 0,940 | 0,941 | 0,942 | 0,944 | 0945 | 0.946
0,947 | 0,948 | 0,949 | 0,950 | 0,951 | 0,952 | 0953 | 0.954 | 0,954 | 0.955
0,956 | 0,957 | 0,958 | 0,959 | 0,960 | 0,960 | 0,961 | 0,962 | 0,963 | 0,963
0,964 | 0,965 | 0,965 | 0,966 | 0,967 | 0,967 | 0,968 | 0,969 | 0,969 | 0,970
0,970 | 0,971 [ 0,972 | 0,972 | 0,973 | 0,973 | 0,974 | 0,974 | 0,975 | 0.975
0,976 | 0,976 | 0,977 | 0,977 | 0,978 | 0,978 | 0,978 | 0,979 | 9979 | 0,980
0,980 | 0,980 | 0,981 | 0,981 | 0,982 | 0,982 | 0,982 | 0,983 | 0,983 | 0,983
0,984 | 0,984 | 0,984 | 0,985 | 0,985 | 0,985 | 0,986 | 0,986 | 0,986 | 0,986
0,987 | 0,987 | 0,987 | 0,987 | 0,988 | 0,988 | 0,988 | 0,988 | 0,989 | 0.989
0,989 | 0,989 | 0,990 | 0,990 | 0,990 | 0,990 | 0,990 | 0,990 | 0.991 | 0,991
0,991 | 0,991 | 0,991 | 0,992 | 0,992 | 0,992 | 0,092 | 0,992 | 0,992 | 0,992
0,993 | 0,993 | 0,993 | 0,993 | 0,993 | 0,993 | 0,994 | 0,994 | 0,994 | 0,994
0,994 | 0,994 | 0,994 | 0,994 | 0,994 | 0,994 | 0,995 | 0,995 | 0,995 | 0,995
0,995 | 0,995 | 0,995 | 0,995 | 0,995 | 0,996 | 0,996 | 0,996 | 0/996 | 0.996
0,996 | 0,996 | 0,996 | 0,996 | 0,996 | 0,996 | 0,996 | 0,996 | 0,997 | 0,997
0,997 | 0,997 | 0,997 | 0,997 | 0,997 | 0,997 | 0,997 | 0,997 | 0.997 | 0.997
0,997 | 0,997 | 0,997 | 0,997 | 0,998 | 0,998 | 0,998 | 0,998 | 0,998 | 0.998
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NPHIOKEHHE VI
TABJUIA 3HAYEHHN OYHKIAHA E;(—7)

x E;(—=z) x E;(—z) z E; (—x)
0,00 = 0,95 —0,239 3,0 —0,697 - 1072
0,04 —4,038 1,00 —0,219 3,6 —0,646 - 1072
0,02 —3,350 1.4 —0,186 3,7 —0,545 - 1072
0,03 — 2954 1,2 —0,158 3,8 —0,482 - 1072
0,04 —2,681 1,3 —0,135 3,9 —0,427 - 1072
0,05 —2,468 1.4 —0,116 4,0 —0,378 - 1072
0,06 —2,295 1,5 —0,100 4,1 —0,335 - 1072
0,07 —2,151 1,6 —0,0868 4,2 —0,297 - 1072
0,08 —2,027 1,7 —0,0746 4,3 —0,263 - 1072
0,09 —1,919 1,8 —0,0647 4,4 —0,234 - 1072
0,10 —1,823 1.9 —0,0562 4,5 —0,207 - 1072
0,15 —1,465 2,0 —0,0489 4,6 —0,184 - 102
0,20 —1,223 2.1 —0,0426 4,7 —0,164-1072
0,25 —1,044 2,2 —0,0372 4,8 —0,145-1072
0,30 —0,906 2,3 —0,0325 4,9 —0,129 - 1072
0,35 —0,794 2,4 —0,0284 5,0 --0,115- 1072
0,40 —0,702 2,5 —0,0249 6,0 —0,360 - 1072
0,45 —0,625 2,6 —0,0219 7,0 —0,116 - 1073
0,50 —0,560 2,7 —0,0192 8,0 —0,377 - 107*
0,55 —0,003 28 —0,0169 9 —0,125 - 1074
0,60 —0,454 29 —0,0148 10 —0,416 - 1073
0,65 — 0,412 3,0 —0,0130 11 —0,140 - 1073
0,70 —0,374 o —0,0115 12 —0,475-1078
0,75 —0,340 3,2 —0,0101 13 —0,162 - 1078
0,80 —0,311 3,3 —0,894 - 1072 14 —0,557 - 1077
0,85 —0,284 3.4 —0,789 - 1072 15 —0,192 - 1077
0,90 —0,260

MPHIOREHHE VII
TABJINIA ®YHKIIHN J, ()

T Jg () z JoL) & J(z)
0 +1 2,4 3,049 4.8 22,79
01 1,003 2.9 3,29 4,9 24,91
0,2 1,01 2,6 G0 o 27,24
0.5 o020 2l 3,842 od 29,79
0,4 1,04 2,8 4,157 5,2 32,58
0,5 1,063 29 4,503 5,3 35,65
0,6 1,092 3 4,881 bt 39,01
0,7 1,126 3.4 5,294 5,5 42,69
0,8 1,167 3. 5,747 5,6 46,74
0,9 1,213 3,3 6,243 b1 o117
1 1,266 3.4 6,785 5,8 56,04
11 1,326 i 1,018 5,9 61,38
12 1,394 3,6 8,028 6 67,23
1.3 1,469 S 8,739 6,1 73,66
1,4 1,993 3.8 9,517 6,2 80,72
1.5 1,647 39 10,37 6.3 88,46
1,6 1,75 4 11.3 6,4 96,96
1,7 1,864 41 1252 6,5 106,3
13 1,99 4,2 13,44 6,6 116,5
1,9 2,128 4,3 14,67 6.7 127,8
2 2,28 4,4 16,01 6,8 140,1
24 2,446 49 16,48 6,9 153,7
2.2 2,629 4,6 19,09 7 178,6
23 2,83 4,7 20,86 T 185,0
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H podoasscernue npusosenus VII

T Jo(z) z Jo (z) z Jo (=)
1.2 202,9 8,4 621,9 9 1094
7.3 2227 8,5 683,2 9.1 1202
7,4 2443 8,6 750,5 9,2 1321
il 268,2 8.7 824,4 9,3 1451
7,6 294,3 8,8 905,8 9,4 1595
i 323 .1 8,9 995,2 9,5 1753
7,8 354,7 9,6 1927
.8 389,4 9,7 2119
8 427,6 9,8 2329
8.1 469,5 9,9 2561
8,2 515,6 10 2816
8,3 966,3

OPHIOMEHHE VIII
TABJIHIA ®YHKIIUNA BECCEJIA K, (a)

a K, (a) a K, (a) a K,(a) @ K, (a) IIprMeganns
0,00 co 0,34 1,259 0,69 0,671 1,30 | 0,278 IIpm & < 0,4
0,01 4,721 0,35 1,233 0,70 0,660 1,35 | 0,260 K, (@) ~=
0,02 4,028 0,36 1,208 0,71 0,650 1,40 | 0,244 a
0,03 3,624 0,37 1,183 0,72 0,640 1,45 | 0,228 = (0.577 +In —2—)
0,04 3,336 0,38 1,160 0,73 0,630 1,50 | 0,214 Ipr a>5
0,05 3,414 0,39 1,137 0,74 0,620 1,55 | 0,200 K, (@)~
0,06 2,933 0,40 1,114 0,75 0,611 1,60 | 1,188 g re
0,07 | 2,780 | 0,41 1,093 | 0,76 | 0,601 | 1,65 | 0,176 STrell el
0,08 2,647 0,42 1,072 0,77 0,592 1,701 0,165 2a
0,09 2,031 0,43 1,052 0,78 0,583 4,79 120165
0,10 2,427 0,44 1,032 0,79 0,574 1,80 | 0,146
0,11 2,330 0,45 1,013 0,80 0,565 1.85.)-0:1437
0,12 2,248 0,46 0,994 0,81 0,557 1,90 | 0,129
0,13 2,470 0,47 0,976 0,82 0,548 1,95 | 0,121
0,14 2,097 0,48 0,958 0,83 0,540 2,0 0,114
0,15 2,030 0,49 0,941 | 0,84 0,532 241 0,101
0,16 1,967 0,50 0,924 0,85 0,524 B 0,089
047 | 1,909 | 0,51 [ 0,908 | 0,86 | 0,516 |23 | 0,079
0,18 1,854 0,52 0,892 0,87 0,509 2,4 0,070
0,19 1,802 (.53 0,876 0,88 0,501 20 0,062
0,20 1,153 0,54 0,861 0,89 0,494 2,6 0,055
0,21 1,706 0,55 0,846 0,90 0,487 Dol 0,0493
0,22 1,662 0,56 0,832 0,91 0,480 2,8 0,0438
0,23 1,620 0,57 0,818 0,92 0,473 2,9 0,0347
0,24 1,580 0,58 0,804 0,93 0,466 3,0 0,0347
0,25 1.524 0,59 0,791 0,94 0,459 3.1 0,0310
0,26 1,505 0,60 0,777 0,95 0,452 3,2 0,0276
0,27 1,470 0,61 0,765 0,96 0,446 3,3 0,0246
0,28 1,436 0,62 0762 0,97 0,440 S 0,0220
0,29 1,404 0,63 0,740 0,98 0,433 b ) 0,0196
0,30 1312 0,64 0,728 0,99 0,427 3.6 0,0175
0,31 1,342 0,65 0,716 1,00 0,421 3,7 0,0156
0,32 1,314 0,66 0,704 1,05 0,392 3,8 0,0140
0,33 1,286 0,67 0,693 1,10 0,366 3,9 0,0125

0,68 0,682 1,15 0,341 4,0 0,0112
1,20 0,318 4,2 0,0089
1,25 0,298 4.4 0,0071
4.6 0,0057
4,8 | 0,0046
0.0 0,0037
22 Bawasz 1255, 337



OPHIOKEHHE IX
‘ TABJMIIBI
® YHRIAH ¢ (1) 1A PACIETA YPABHEHUI HEPABHOMEPHOTO JIBH/KEHH 58
TPYHTOBBIX BOJ[ (II0 IABJIOBCKOMY)

INpamos yruaon (i=0). Kpusasa coanga

! ?(n) n @ (n) ! oM
0,01 —0,00004 0,42 —0,1247 0,910 —1,4980
0,02 —0.0002 0,44 — 011398 0,920 16057
0,03 —0,0004 0,46 —0.1562 0,930 —1,7203
0.04 —0,0008 0,48 —0.1738 0,940 —1.8734
0.05 —0,0013 0,50 —0,1932 0,950 — 200457
0,06 —0,0019 0,52 —0,2140 0,960 —2,2589
0.07 —0.0026 0,54 —0.2365 0.970 —25366
0.08 —0,0034 0,56 —02610 0.975 —2.7147
0,09 —0.0043 0,58 —0,2875 0,980 —29320
0110 —0.0053 0,60 —0,3162 0,982 —3,0354
0,12 —0,0078 0,62 —0,3475 0,984 —3,1512
0114 —0,0108 0,64 —0.3816 0,986 — 312827
0116 —0.0144 0,66 —0,4188 0,988 — 304348
018 —0.0185 0,68 —0,4595 0,990 — 36152
0,20 —0,0231 0,70 —0,5040 0,992 —3.8363
0,22 —0,0285 0,72 —0,5530 0,994 —4,1220
0,24 —0.0345 0,74 —0.6071 0,996 — 45255
0,26 —0.0411 0,76 —0.6671 0,998 —5.2167
0.28 —0.0485 0.78 —0,7342 0,999 —5,9088
0,30 —0,0567 0,80 —0.8094
0,32 —0,0857 0,82 —0,8948
0,34 —0.0755 0,84 — 09926
0,36 —0,0863 0,86 —0.1061
0,38 —0,0980 0,88 —1,2402
0,40 —0.1108 0.90 —1,4026

Opamoit yraor (i>0). Kpusaanogmnopa
| o (m) n ¢ (n) n - 9(n)
il 104,5951 34,0 37,4969 12,0 14,3979

0, 94,4886 32.0 35,4340 11,0 13,3026
80,0 84,3695 30,0 33,3673 10,0 12,1972
19,0 74,2341 28.0 31,2958 9.0 11,0794
65,0 69,1589 26,0 29,2189 8.0 9,9459
o 64,0775 24,0 27,1352 7,0 8,7918
20 58,9890 2210 25,0445 6.0 7.6004
g 53,8918 20.0 22.9444 5.0 63863
i 51,8502 19,0 21,8904 A 5.7528

, 49,8067 18.0 20,8332 40 50086
by 47,7612 17,0 19,7726 3,5 4,4163
7 457136 16.0 18,7081 3.0 36934
0 436636 15.0 17,6391 215 219055
by 41,6109 14,0 16,5649 50 20000

' 39,5554 13,0 15,4849 18 1,5769
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I podoaacenue npuaoxenus IX

n (M) gl P (M) " ¢ (m)
1,6 1,0892 1,18 —0,5348 1,022 —2,7947
1,5 0,8069 1,17 —0,6020 1,020 —2,8920
1,45 0,6515 1,16 —0,6726 1,018 —2,9994
1,40 0,4837 1,15 —0,7471 1,016 —3,1192
1,36 0,3383 1,14 —0,3261 1,014 —3,2547
1,34 0,2612 1,13 —0,9102 1,012 34111
1,32 0,1805 .42 —0,0003 1,010 —3,5952
1,30 0,0959 1,11 —1,0973 1,009 —3,7015
1,29 0,0520 1,100 —1,2026 1,008 —3,8203
1,28 0,0069 1,090 —1,3180 1,007 —3,9548

i i 1,080 —1 4457 1,006 —4,1100
1,27 —0,0393 1,070 —1,5893 1,005 —4,2933
1,26 —0,0871 1,060 —1,7534 1,004 —4,5175
1,25 —0,1363 1,050 —1,9457 1,003 —4,8082

1,002 —5,2126

1,24 —0,1871 1,040 —2,1789
1,23 —0,2397 1,035 —2,3174 1,001 —5,9068
1,22 —0,2941 1,030 —2,4766 = i
1,21 —0,3506 1,028 —2,5476 = £
1,20 —0,4094 1,026 —2,6237 :

1,19 —0,4707 1,024 —2.7057
O6parnmit yraom (i >0)

n @ (m) 1 @ (m) M ¢ (M)
0,010 —0,00005 0,38 —0,0579 0,88 —0,2487
0,015 —0,0001 0,40 —0,0635 0,90 —0,2581
0,020 —0,0002 0,42 —0,0693 0,92 —0,2677
0,025 —0,0003 0,44 —0,0754 0,94 —0:2773
0,030 —0,0004 0,46 —0,0816 0,96 —0,2871
0,040 —0,0008 0,48 —0,0879 0,98 —0,2969
0,050 —0,0012 0,50 —0,0945 1,0 —0,3069
0,060 —0,0017 0,52 —0,1013 1,2 —0,4116
0,070 —0,0024 0,54 —0,1082 1,4 —0,5245
0,080 —0,0030 0,56 —0,1153 1,6 —0,6445
0,090 —0,0038 0,58 —0,1226 1,8 —0,7704
0,100 —0,0047 0,60 —0,1300 2,0 —0,9014%
0,12 —0,0067 0,62 —0,1376 29 —1,0369
0,14 —0,0090 0,64 —0,1453 2.4 —1,1762
0,16 —0,0116 0,66 —0,1532 2.6 —1,3191
0,18 —0,0144 0,68 —0,1612 9 —1,4650
0,20 —0,0177 0,70 —0,1694 3,0 —1,6137
0,22 —0,0212 0,72 =777 4,0 —2,3906
0,24 —0,0249 0,74 —0,1861 5,0 —3,2082
0,26 —0,0289 0,76 —0,1947 6,0 —4,0541
0,28 —0,0331 0,78 —0,2034 7,0 —4,9206
0,30 —0,0376 0,80 = (7199 8,0 —5,8028
0,32 —0,0424 0,82 —0,2212 9,0 —6,6974
0,34 —0,0473 0,84 —0,2302 10,0 —7,6021
0,36 —0,0525 0,86 —0,2394 11,0 —8,5151
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[Tpodoaxcenue npuaoxenus IX

n o) | (M) | o (n)
12,0 —9,4351 24,0 —20,7811 50,0 — 46,0682
13,0 —10,3609 26,0 —22 7042 60,0 —55,8891
14,0 —11,2920 28,0 —24,6327 70,0 —85,7374
15,0 A 22974 30,0 —26,5660 80,0 —75,6055
16,0 —13,1668 32,0 —28,5035 90,0 —85,4891
17,0 —14,1096 34,0 —30,4447 100,0 —95,3849
18,0 —15,0556 38,0 —32,3891
19,0 —16,0043 38,0 —34,3365
20,0 —16,9555 40,0 —36,2864
22.0 —18,8645 45,0 —41,1713

HIPHIIOJREHHE X

KO3OOAIUEHATHI PACTBOPHAMOCTH TA30B B JHCTHIJINPOBAHHON BOJE
IIPH PA3JIMYHBIX TEMIOEPATYPAX

(o6beM rasza, pacTBOPAKIIErOcS B eguHANE 00HeMa KHIKOCTH IPW JaBJICHUH
ATOTO rasa HAJ JKAJKOCTHIO, paBHOM 760 MM pm.cm.; ras upusefer K 0° G
¥ faBaenuio 760 iy pm.cm.)

S &
& g s | &
=] 2 A -] 2] o =T m
B = ) = ] =} (=] o o =] o
5 g = 5 g S S € |25 | 28
2 &= < /M £ = < Ay = ™ mE | O
0 | 0,0489 | 0,0235| 0,0215| 0,0094 | 0,0127| 0,0524 | 0,510 0,0556 | 0,0987 | 1,713 | 4,670
5| 0,0429 [ 0,0209 | 0,0204 | 0,0093 | — 0,0465| — | 0,0481( 0,0803 | 1,424 | 3,977
10 | 0,0380 | 0,0186 [ 0,0196 | 0,0091 | 0,0113 | 0,0418 | 0,350 | 0,0418 | 0,0650 | 1,194 | 3,399
15 | 0,0342| 0,0169| 0,0188| 0,0090| — 0,0375| — | 0,0369| 0,0550| 1,019 2,945
20 | 0,0310| 0,0155| 0,0182| 0,0088| 0,0104| 0,0336 | 0,255| 0,0331 | 0,0472 | 0,878 | 2,582
25 | 0,0283| 0,0144 | 0,0175| 0,0087 — 0,0310| — | 0,0301| 0,0410( 0,759 | 2,282
30 | 0,0261 | 0,0134 | 0,0170| 0,0086 | 0,0099 | 0,0289 | 0,200| 0,0276 | 0,0362 | 0,665 | 2,037
35 | 0,0244| 0,0126 | 0,0167 | 0,00 — 0,0268| — [ 0,0255( 0,0323 | 0,591 | 1,84
40 | 0,0231| 0,0118 | 0,0164 | 0,0083 | 0,0095 | 0,0254 | 0,460 | 0,0237 | 0,0292 | 0,531 | 1,67
45 | 0,0220| 0,0114| 0,0163| 0,0082| — 0,0237| — | 0,0224| 0,0268 | 0,482 | 1,53
50 | 0,0209| 0,0109 | 0,0161 | 0,0080| 0,0091 | 0,0225| 0,140 | 0,0213 | 0,0246 | 0,423 [ 1,41
60 | 0,0191| 0,0104 — —— — — 0,427 | 0,0198| 0,0220 | 0,363 | 1,21
70 | 0,0185| 0,0101 -— — — - 0,118| 0,0187| 0,0200f — |1,04
80 | 0,0181 | 0,0099 — — - — 0,412 | 0,0182| 0,0188| — |[0,917
90 | 0,0477 | 0,0098 — - — — 0,109 | 0,0480| 0,0181| — |0,867
100 | 0,0177| 0,0098 — - - — 0,107 | 0,0177| 0,0180| — [0,844
TABJINIA 3HAYEHHN ®YHRIIUA VN (r, o) IPA PA3HBIX a
F a=0,775 a=0,895 a=0,95 a=—0775 | a=—0,8% | a=—0,95
0,01 1,574 2,346 3,038 —0,6448 —0,7207 —0,7527
0,5 1,436 2,182 2,862 —0,5278 —0,5860 —0,6095
1.0 1,228 1,932 2,591 —0,3756 —0,4136 —0,4286
5,0 0,533 1,008 1,530 —0,0877 —0,0958 —0,0981
15,0 0,216 0,475 0,816 —0,0288 —0,0304 —0,0296




OPHIOREHHE XI

TPA®UEKN IJA ONPEJNEJIEHAA KOIPPHUIHUEHTOB
HECOBEPIIEHCTBA CHKBAJKHUH (IIO B. H. IIIYPOBY)

1. CKBaXxmHA, HECOBePIIEHHAA IO CTemeHH BEKPHITHA IJIACTA

J.IO]]OJIHETBJIBHOB COIIPOTHB/IEHH® IPHTOKY HHAKOCTH K CKBAaKHHO, EBOOBE{)II[EEEO&
N0 CTeIeHH BCKPHTHA IJIACTa, 3aBHCHT OT OTHOIDEHHA

0= —E- M OTHOIIEHHS O = %- =

— obmas sddexTHBHAA MOIHOCTH IIACTa, J;

rae IB_ BCKpHTag (mepdopHpoBaHHASA) MOIHOCTL ILTACTA, M;
D — pmuaMeTp CKBa/KHHH, M.

Gy
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Pre. 1.

Ilo smavennam O u o u rpapuky ma puc. 1 Haxopurea Bejmamna Kosdduuuenta Cy,
KOTOpHIl IofCTaB/AsAeTCA B (JOPMY.Y AJA OIpee/eHHs JefuTa HECOBEPIIHHOI CKBAKHUHEI.
2. CEBAXWAHA, HECOBepPIIEHHAA @0 XapakTepy BCKPHITHA IIacTa

JlomoMuuTeABHOE CONPOTHBJIEHNe IPHTOKY KHAKOCTH K CKBajKHHE, HECOBEepIICHHONH

l
00 XapaKTepy BCKDHTHA Ijacra, 3aBucHT 1) or orHomenna [ = %, 2) 0T OTHOIEHHA

a = %, 3) or BeawsuHE nD.
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3peck ! — mokasaTeab, TO KOTOPOMY HOAOHPAETCA COOTBETCIBYIOmMEH rpadmk
(pmc. 2a, 6, B, T, A); !; — rAy0HHA NMPOHEKHOBEHHA IYJH B TOPORY, cx; D — nmamerp
CKBa;KUHH! (Ipm pacyerax ! m ¢ GepeTcs B CaHTHMeTpaX, IPH pacdere nD — B MeTpax);
d — muaMeTp IyJb, cm; n — 9HCHO nepdopanmit Ha 1 » PrasTpa.
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Puc. 2n,

ITo 3HA9eHMK | MOAOHPAGTCA COOTBETCTBY MU rpaguK, Ha KOTOPOM 110 OTHOMEHHAI G
PHOApAeTCA HOMep KPHBOIi, IO KOTODOii, 8HASA Belmdnuy nlD, oupegeisercs KoaddamnenT
C,, ToAcTaBIfeMH B (QopMyay MiA oOUpefeneHms Ae6HTAa HeCOBEPIIEHHOH CHBAYKHHE-



NPHIOKREHAE XIT

TPADUE JIJ1 ONPEJIEJIEHUA IIPOERTHOTO MEBUTA Qn NPU HOHWAKEHUN
VPOBHA BOJbl B CEBAMKUHE HA §; x (UJI HAOBOPOT $y 110 Qn)
U HAXORJIEHHME EQUHUYHOTO YEJILHOIO JEBHUTA g, ECIHM
M3BECTHBI TAHHBIE OJJHOTO ®AKTUYECKOIO HNOHUIKEHUA Qx 1 Sk
(COCTABUJ H. T'. IAVKEP)

Kaou x moapzoBamuo rpadurom

1. dna maxomenusa mpoexTHoro jAedura ( cHaYaJa HAa BePTHKAJBHOI UIKale cJepa
S
HAXOIAT OTHOHIEHHE -S—“; saTeM IPOBOJAT IPAMYI A0 Iepecederus ¢ AHaroHanbio 1—>5
K

H OT TOYKH IepecevIeHHs OMYCKalOT HmepHeHAHRyAAp Ha ock N. Torpa Qp — QyxN.
(2. Jlus HaxomjeHus eUHUYHONO yAeldbmoro febuta g,,, mpn S >> 1 x HOCTynawoT
AHAJOTHIHBIM 06pa3oM, TPOBOIA HPAMYI0 OT BEPTHKAIBHOH WIKAJK Sk A0 HepeceveHnusm

¢ AHATOHANBI0 1—5 m omyckaoT nepmeHAukyasp Ha ock N;. Torja gy, = —j%i‘- Ecaun
1

#e S <1 m, TO HCHOABL3YWT mKaxy cmpasa (Sk or 0,1 1o 1 x) u HPoOBOAAT IpAMYIO 10

mepecevyeHis ¢ HAKIOHHOH JuHmeil 3,3—10, omyckas mepreHguky.asp ma och N,. Torma

G1,0 = QN Jl18 BceX Tpex caydaeB IIOC/Ie/[0BATeNbHOCTb NEHCTBHIl IOKa3aHa CTpeji-

KaMmu.

3. Masi HaxXO/[EHHsS TNPOEKTHOrO0 NOHIKeHNA Sy 10 3aJaHHOMY HPOeKTHOMY
aedury Qp HaXOoUAT CHavada On » BOCCTAHABJIMBAKT HePHEHANKYIApP oT ocn N 0 mepe-
CedeHNs ¢ JmaroHanasio 1—5, a SI;TEM napajiebio ocH N DpOBOZAT IPAMY0 710 BepTH-
KaJbHOM IIKaJIEl % Torfia Sg = %n-) Sk

Emuananni y;t;JILHHﬁ aebur gq,0 ucﬁmonﬁe'r Gosiee OOBEKTHBHO COHOCTABIATL M Olie-

HHUBaTh BOROOGHILHOCTL Pas/IMIHBIX BOJOMYHKTOB, a TAK:Ke OHpeje ATL BOJOIPOBOIMOCTE
manacta KM nmn KH (m2/cymuu).

Ilpaveprr mns pacdera HeycTaHOBHBIIEHCH (UIBLTpaiun

Ipumep 1. Bomoxpanuanme eRerofHo HamodHseTcA 3a 1 Mecsi m 3atem cpafarThi-
BAaeTCA 10 TOPH3OHTA MepTBOro obmeMma B tedenne 11 mecsaueB (H; — Hy — ..., Hy =
= Hy, = Hy = ...). OIMeTKa HOPMAJbHOrO IOJIOPHOTO TOPH3OHTA 36 M, OTMeTKA
FOPH3OHTA MePTBOTO 00BeMa 32 a, OTMETKA BOJOYIIOPHOrO J07Ka IPHGPERHOTO IPYHTOBOTO
noroka 28 x. Kosddunuent dmapTpanmn Geperosoro BojgoHOcHOro ciog K = 2 u/cymeu,
Beamanna maguiasrpauun W o= 0,00005 x/cer, pacxof TPYHTOBOrO MOTOKA Y pekn
qo = 0,05 m?/cymru, p = 0,2,

Haijitn ray6uny moroka ma paccrosmnm z — 600 x ot BOJOXPAHIIAIIA B KOHLE 4-r70
HOJTYHHKIA — [OCJae BTOPOil cpabOTKI, T. €. B KOHIe BTOPOrO Toja KoJIeGammii.

ITo dopmymne (XXI-24) nmeem

7 - 6002
ha=)/ (3228124225 00— OO0 S0 64 x;
ganee no gopmyme (XXI-21)
a=0;
§ —28)2— (32 — 28)2 % (fo0n
fi gy (36 —28) 1(32 28 _ 8 14 =18 KN ki
-y ]
Ug=ﬂ4=—§*'{1—4“:4.36 n2fcer,

Moskzo, Kpome TOro, HaOMCATH

1 1
h’cp" 2 (h‘mu. t hmln)—‘_‘z (8‘5‘4)’——6 My
no Qopmyae (XXI1-23) umeem

2:6
PRt 2
a 02 60 »2/cymru,
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a mo gopmyae (XXI-22)

l() = -‘L —=1{43;
2y/60-730
S LS L e e SRR
29/60 (730 — 30) 2y 60-700
5 600 2 600 s
2 /60 (730 — 365) 2 /60 - 365 ’
600 600 iy

b= = T
® 2y/60(730—395)  2,/60.3%

Moaeayach rtabammein XXI1-3, wmaxomum R (A) — 0,011; R (Ay) = 0,0093; R (h,) =
= 0,00105; R (As) = 0,001; u mo gopmyne (XXI-13) oxomgaTennuo ToJIy9Iaem:

e ‘/ hi+ a1t R (M) + (o —ag) 3 (t—t5_1) B (My) =
2

=13/6,121-48 - 24- 0,011 1 (48 — 4,36) (23-0,00934-12 - 0,001'05—%11 +0,001) =7,65 x.

Ipumep 2. [laa cyrounnx KodeGamnii ropmaoHTa BOXL B BOJIOXPAHIJININE OTKJO0Te-
HHe OTMETOK POpH3OHTa OT Cpejmell Beamunubl, pasuoit 10,5 a, MokKeT GHITD anpoKCHMII-
POBAHO [IYTeM PasiomeHus B psji Pypoe ¢ moMompio GyHKImm

i 17 n e e e, mn ‘
f(£)=0.34sin i t)-—I—0,0S cos (Tj t)—|-0,25 sin (—t;) t4-0,02 cos(—(j-)tf S

OcrambHbe WIeHB 9TONO PAja MATH it MOIYT GLITE oTbpomens.

Hymuo maiitn aMuminTyny oTkIoHeHmii YPOBHA TPYHTOBOTO IIOTOKA OT CpeaHero
TNO0JIO;KEHNA KPUBOIl JeNpeccind B COYCHHM HA PACCTOAHHN ., paBHOM 25 m or Gepera,
a Tarse JNHHY UPOHNKHOBeHHA Koadebammii B raydnh Geperoboit Toumim, ecin =
= 22 wmfeymru; p = 0,2; yrion Bojoynmopa i = 0,05. Cpenuas MomuocTs TPYHTOBOTO
TOTOKA, HaliJeHHAA 1PH YCTANOBUBILEMCH ABmKeHun, H — 10 .

Chayana yGempjaeMesi B TOM, 4TO BeONHHA YRIONA Y/IOBJIETBOPSET YCIOBHI
(XXI-27)

3,14-0,2-10

p=x 0,05 < VW — 0,108.

Ha npupegenmoro B nammom mpumepe BLIpamenus 1 [ (¢) sugmo, 9ro sjech B dop-
myme (XXI1-25) umeeMm caejyiome 3HadeHus AMITHTY]l TapPMOHMK pasioienns: (Lpn
n=1) a; = 0,34; b, = 0,05; (opx; 'n — 2); a; = 0,34; b, = 0,02.

ITo dopmyne (XXI-28) nmeem, mas n — 1

3,14-0,2
22-10-1

Y3 202
g =% VW — 0,075.

= 0,053,

'l

g n =2

Tarum obpasom 1o gopmyie (XXI-26) moaxygaem

s ; 0,34
=/ 0,342 10,052 ¢ 0:053:25 (i —0,053-25— : )
Z 0,3424-0,052 e cos 15 £ —0,053 - 25— arclg 0.05 —}—

0,25 )
0,02 /°

-+ /0,2521-0,022 ¢~0:075°25 g (%- t—0,075 - 25— arctg

Jlasa BEYmCHeHNS aMIGHTY IR Koae6ammit Z yax HAZIO BIATH TAKOH MOMEHT BpeMeHi,
ROi/la HaubodbIllee sHAYCHIE MMeeT HePBHIl 9JeH DTOTO BBIPQKEHNH, TAK KaK BTOPOI 4wieH
(6ricTpee yORBaIOIL ¢ yBeauIeHneM Z) 3HAYMTEJBHO MEHbBINe mepsoro. [las atoro rocm-
HYC B IIepBOM WIEHe Hajl0 TPUPABHATH eINHUINE HIH BHpaKeHIe B CKOOKe IPHpPABHATH
HYJI0, OTKyJa

12

T

0.34

t (0,053 + 25+-arctg W) =10,6 u,

34T



Cie0oBaTeIbHO, MTOJYIHM

Z max =0,35- e=1,33 40,25 - £~1,88 cos ( % 10,6 — 1,88 —aretg 12.5) —0,934-0,022=11,5 cx.

Mo dpopmyune e (XXI-29) moaydaem, 94To Ha pPacCTOAHHH

344-22-10 _

Amimnryna komebaumit Gymer me Ooabime 2 cx, T. €. KoueDaHHA 0 DTOTO CeYeHHMHA
MPaKTHYECKH BaTYXHYT, M KPUBYIO JIEIIPECCHI HA PAcCTOAHMAX OoT Gepera z > 59 u MOKHO
paccumThiBATh KaK KPHBYI0 YCTAHOBHBIIErOCA MOAIOpA JJIA HOPMAJbHOrO IOAIOPHOTO
TrOpH3OHTA BOAK B BOJAOXpaHHIHIIE.

Ecau rpaduxk f (#) rpy6o npuuaTh 3a CHHYCOM/IY € aMILINTYIO0M, paBHOH MaKCHMAJib-
HOMY OTKIOHEHHI0 OT CpejHero ropmsonTa, pasmomy 0,52 m, mpu ToM jKe mepHoJie
T = 24 u, TO B CCUEHHHM Ha paccToOAHMM z — 25 x noayuuMm mo dopmyne (XXI-31)

: 052 _ 052 -
Zm‘xzo‘sz_ e~ 1,33 — o,03 =3—'7§-{-=O,138 M=13.8 cM,

Bmecto 11,5 ca mo Gomee Toumomy pacuery. Oba 3sHavemma OJNMBKHE JDYr K ApPYry. 9To
O0BLACHASTCA TeM, 9TO 3aTyXaHusi KoJdebaHHil, ONpeleisOIIXCH WICHAMH pasiioKeHwus,
A KOTOPHIX n > 1, OHCTPO YCMAMBAETCA ¢ YBeJAWYeHHeM n; I0ITOMY BINAHHE TaKHX
9JIeHOB Ha OTMETKH YpOBHeii 6eperosoro rpyHTOBOTO II010KA OKA3LIBAETCA HE3HATH-
TeJLHBIM.

3ameTnM, 4to mopoOHEL ke mpubumaenHslt pacder wo dopmyne (XXI1-31) man
OE Hey[0BIeTBOPHTENbHbLIE Pe3yAbTATH B HpeAbymeM IpuMepe (cM. m. 1), B KOTOpOM
HAIIOJHEHNe BOXOXPAHWININA 110 CPABHEHHIO ¢ OIOPOKHCHHEeM IIPOMCXOART OYeHb OHICTpO.

B camom Jejie, eClH Jake IPHHATH 3a NMOJOBHHY HepHoIa TBH&'IGHHE HHTepBaJja Bpe-

MeHH, 32 KOTOPHil TOPH3OHT BOAK B BOjOXpammwumme crajgaer (11 Mecsues), TO s
TpebIIYINero MPAMepa ITOJXYIHM
M
ermV 3:6:2.335 =
2

Zmn,::—e—a- ~~ 0,02 »,



JIUTEPATYPA

I. MeToabl MCCNeROBaHKWA, NPUMEHAEMble B THAPOreosiorHu

A6pynnaer A. A. map. llpuvenenve PafiHOAKTHBHEIX H30TONOB B KaveCTBe
ABANKATOPOB AJIA M3y4eHns AHHAMUKI IOJ3eMHBHX BOfl. ¥306. reox. ., Ne 1, 1962.

Abpgyannaes A. A. m ap. JlpuKenne pasiHYHEX HHAWKATOPOB B MOTOKe IOA-
semurx Box. Mss. AH VsCCP, cep. ¢us.-mar. H., No 6, 1964

Anamosug A. M. m Koanrymnos Ji. B. IleMenTanua ocHOBaHMII THIPO-
coopyssennii. ['ocamepromspar, 1952.

Aa6ya C. II. IlepcuekTEBa IpUMeHeHHNA T'HPOTeOXAMAYECKOr0 MeTOla TIpH TO-
Hcgzax PYIHEIX MecTopopennii ray6okoro sanerapna. OHTH MI' m OH CCCP, No 1/35,
1962.

Aan6ya C. II. I. OcHoBEEe TeopeTHYeCKHEe IIOJNOMKEHHA THAPOTeOXHMHM.
11. O puddysuoHHO-PUABTPALNOHHOM IIpoIecce B CBABH C THAPOre0XIMUTECKIMH IT0ONCKAMI
PYRHEIX MecTOpOskfennmit. B ¢6. Bompocsl ¢opMupoB. XHM. €OCTaBa IOX3eMEEIX Box. Maf.
MI'¥Y, 1963.

Annad 9. 3. m Memeparon A. HU. llemenranua B ruiporeXHHYeCKOM
crpomTenneTse. I'ocamepromapmat, 1953.

Anmeasnmun H. 9. IlogroroBka Bofms JAs 3ABOJHeHHA He(TAHHX IIACTOB.
Tocrontexuspar, 1960.

Armac M. U.,, Jursumkxos H M. m Maaxmmex B. T. Bopo-
cHabkenne W OTBOJX CTOMHEIX BOJ HeiTAHEX npoM hicioB. I'ocrontexmspat, 1953.

Axmencadum Y. M. Meronuka cocraBieHns KapT IPOTHO30B 1 0630p apTe-
smaHCKNX OacceiinoB Kasaxcrama. Aama-Ara, Msp. AH CCCP, 1961.

Axmencadumu ¥. M. Meroguka cocTaBjeHHs THIDOTEOJOTHYECKOil KapTH
Kasaxcrana. B ¢6. I'mpporeos. pailoHnp. M persuoH. OeHKA PeCypCoB loagemH. Box llazax-
crama. Anma-Ara, Hayrka, 1964.

Bapc E. A. TuppoxmMmyeckue IIOKazaTeln He(TEHOCHOCTH H I'MADPOXHMIICCKAE
METOJH TIOMCKOB HeTaHHX 3aine;eil. I'eoxn. megru, Ne 8, 1957.

Beawit J. I., Buamgeman H. H. upgp. Hon pen. npod. U. B. Ilomora.
HmenepHo-Te0J0rnYecKye MCCHAe[OBAHNA [ TIHAPODHEPreTHIeCcKOro CTPOHTENbCTBA.
T'upposneprompoerr 1 MI'PH um. Opmsonnknase, 1. 1, 11, I'ocreonmsmar, 1950.

Beanui J. ., Hefimrapt J. H.,, Komaposa J. II. HamenepHo-
re0JI0THIeCKHe MCCIe0BAHNSA IPH IPOeKTHPOBAHNY H CTPOUTE]bCTBE THAPOIHEePIeTHIeCKUX
coopysenmii. I'ocorepronsmat, 1953.

Beasxos M. ®. Teorepmuyeckue HabamofcHu# B OYPOBHX CKBKHMHAX U HX
maTepnperanng. Iocrontexmsmar, 1955.

Bexskxosa E. E. uw Murrapn B. B. Merognka mTporsosa Heg-
TerazoHOCHOCTH 110 COJIeBOMY ¥ Ta30BOMY COCTABY IIO[3eMHEIX BOJ, COCTaBY M YIPYroCTH
?acénopeﬂnmx rasos. CGopm. mayumo-texm. mudopm. TY MI' m OH CCCP, Ne 2,

956.

Benskosa E. E.,, Peaunuxos A. A. map. 'mipoxnmMuueckuii MeTOX IIO-

TCHOB PYHEX MeCTODOENeHNI B apUIHEX U IOAyapniEkX obaactax. [ocreoarexmsaar,
962. :

Boromoaxoe I. B.,, Haorenxosa I H, ®aeposa J. U Mero-
AMKA COCTABJIEHHS IIaleOrHApOTe0NOIMYecKNX KapT HAa nprMepe MOCKOBCKOTO apresuan-
cxoro Gacceiiga., Tp. Jla6op. runporeox. mpobiem. AH CCCP, Bum. 45, 1962.

Boposungxuiit B. II., Hewaesn I. A. IlpuMeneHHe I'HIPOXUMHYECKOrO
MeTOia TOMCKOB DY/HHX MeCTODOMJIeHIII B yCJAOBHAX MHOTOJNETHeH Mep3JIoTH 3alajgHoro
3abaitkaxea. Tp. MemxayBegoM. COBeIaHMA IO THAPOreOXHM. MeTOY MOHCKOB DYAHBIX
mecTopossmenmii. Hax, Tomckoro ym-ta, 1962.

349



Bouesep ®. M., Kypneann B. H.,, Yypnmos M. B. 006 orpamennun
pecypcon TOM3eMHBIX BOX HA IHApOreonormdeckmx kaprax. B c6. IlpoGax. KoMmmexcH.
mayu. sacymamsuix son CCCP, AH CCCP, 1963.

Bpogexmuii A. A. (cocr.). I'nmapoXxuMmdecKuil MeTOJ IMOUCKOB PYJIHBIX MeCTOpO-
srmermii. (Bpemennsie MeTognueckne ykasanns). Pex. H. WM. Ilnotaukos. I'ocreoarexusyar,
1957 (BCETUHTEO).

Bpomexrunii A. A. OcuoBsl TRAPOTEOXHMUIECKOT0 MeTONA MONCKOB CYAb(HUIHBIX
mecropogennit. Hexpa, 1964.

Banxamro M. ' m Hopemenmxo O. M. I'mgpoxumudeckne IOHCKOBBIE
OpH3HAKH KANMinbX MecTopopenmii. mipoxnm. mar., T. 18, 1950.

Besnoposckxaa M. A. n Jyxpaumosr B. C. (cocr.). Homorpamm
JUIS PAcdeTOB PAZBUTHA IOANOPA I'PYHTOBEIX BoJ B Geperax BOXOXPAHMIINIL IPH OZHOCTOM-
H0M1CTDUEHHH Bogonocuoit Tommu. Uupopm. mar. Jlabop. mam. ragporeon. BHIMBoareo,
Ne 11, 1957.

Burropos C. B. HenoassoBanme reofoTaHmIecKOro MeTOAa IPH TeoJoride-
CKMX M THIPOreOJOTHYIecKHX wuccaegoBannax. AH CECP, 1955:

Bukxropos C. B. u ap. I'eoborammiecknme MeTOAbl OPH THIPOre0J0rM9ecKHX
nceaenoanuax. B c6. IIpoGr. xommiekch. usyd. sacymur. som CCCP, AH CCCP, 1963.

Bocrtorosa E. A. TeoforanmdecKnme MeTOIH IIOMCKOB IIOJ3eMHBIX BOJ B 3a-
cymumeEx obaactax Coserckoro Comsa. Iocreosrexmamar, 1961.

Bocrokxosa E. A, Masumpuna A. B, lapnuena C. I' Copa-
BOYHIK 110 PACTEHUAM — IHJHKATOPAM PPYHTOBBIX BOJ M IOYBOIPYHTOB JUIA IOFRHBIX Iy~
cruas CCCP. Tocreoarexmapat, 1962.

I‘I/IH[};E?SPOCH usyuenus W IIporHO3a pesnMa mogseMmbix Box. Hexpa, 1964 (Tp. BCE-
E ni )

Bpemennas NHCTPYKINA M0 ONPoOOBAHMIO ONOPHBIX CKBANH, 1956. (Tp. BHUT'PH).

Taruu U. K., Iyaumena A. A, Cemenona C. M. Coopamk sagad
mo obmeii rmgporeosornu. Beicmas mkoxa, 1964.

Tasunu WM. K. O mporsose pe:RuMa I'DYHTOBHIX BOJ MeTOLOM MOJeINPOBAHHA HA
rupaBangeckoM HaTerpatope cucremst B. C. Jlykeamosa. B ¢6. Bamsnme opomeHns ma
BTODHYH. BacOJeH., XIM. COCTAB W pemuM I0J3eMH. BOI. Hayra, 1964.

Fatraabecruii M. A. IlazeoruporeoJorus u ee 3HadeHme TP H3YTeHAN HedTe-
HOCHEIX obgacteii. I'eoa. coopm. I, (IV). Docromrexmsgar, 1951. (BHUT'PU m HHTO
HedTAH. ).

TeoXHMUTeCKIe MeTOIEl HOMNCKOE He(TAHMX M rasoBrX Mectopoxgenmii. AH CCCP,
1959.

l'epmaunoe A. H. m Cayxos A, A, IloHCKH ypaHOBHIX MeCTOPOKIeHIIT
PaHOTHIPOTe0TOTHYeCKUM MeTogoM. B ¢b. Mccimex. B 06a. reod., XuM. M MeTallypr.
Cepus: Jloka. Cos. memer. Ha Messgynap. KoHdep. 110 MHPH. HCIOIb30B. ATOMH. SHEpT.,
#Henesa, 1955 r. AH CCCP, 1955.

I'njporeoormyeckie 1 PHAPOXHMHYeCKHE IOKA3ATEMN HeTerazoHOCHOCTIH. Pen.
B. M. IIser. Mar. mayuso-koopaanamn. cosemanus HUW MI' u OH CCCP, Mocksa, MapT
1960 r. M., 1962 (BCETHHTEO).

I'nporeoxumMudeckuii ¥ copOMIOHHOCONCBOH METO/IEl TMOUCKOB PYAHEIX MECTOPOKIe-
HEl B IpeAropHEIX W TopHHX pafiomax Ya6. CCP. Merojugeckoe pyKOBOiCTBO. Per.
C. II. Aabyn. M. 1956,

I'mas6ypr W. H. Onmr pa3paloTKm TeOPeTHYLCKAX OCHOB I'eOXHMHYeCKHUX
HOHMCKOB PY/ IBETHEIX M peAKnX MeTammos. [ocreoarexmspaar, 1957.

lFop6arosa A. H, Hcaiiwes B. B. ['mgponpocaynupanne CKBa;RHH
¥ Ompefiedenye IapaMeTpos ILiacTa. Hayamo-texu. ¢6. 110 go0sae mefru. Tp. BHUUTaza,
BEmm. 19, 1963.

y TopeankA. M. Oupenedenie HanpaBleHus TedeHHs TOA3EMHBIX BOA IO Halurio-
JeHNAM dJleKTpHYecKoro moaa ¢uapTpanuu. Hss. AH CCCP, cep. reopus., Ne 6, 1952.

Topeaux A. M. u Hecrepernkxo H. II. Meroy saekTpHIecKoro mois
GUIBTPANH A OIpefe]eHNA PAMYCa JeNpecCHOHHON BOPOHKH IDH OTKATKAX H3 CKBa-
sruu. . AH CCCP, cep. reodms., Ne 11, 1956.

FTopeaux A. M. u gp. DiIeKrpopaspefKa HCTOUHNKOB BogocHabkenus. Tpamc-
sreamopnapnar, 1956.

I'pnropses I I'.;, Cy66ora M. H. u np. (cocr.). T'asoBad u razoxep-
HOBAag CheMKa 1 amanms rasa. Merogmueckoe nocodme. Locromrexmapar, 1954,

v I'puresmu 3. A. Onpegelenue IHAPOTLOIOrHIECKHX ITApaMeTPOB IIACTA IO
JAHHBIM KDPATKOBPeMEHBHX oTKadek. Pasp. m oxp. meap, Ne 3, 1963.

IF'yperua M. C. I IIpuEQuIE KOMIVICRCHOTO HeTeNONCKOBOIO H3Y4eHUA IO~
seMamx Bojg. [I. K MeTogmke rHjpOreosorHdecKOro onpofoBanna HeTeIONCKOBEIX ¥ ONOP-
HHX ckBaxmn. C6. Bomp. megremomckos., rugporeoi. Iocreontexmagar, 1956.

JHaxmos B. H. Hurepuperammsa pesyJbTaToB reopusngeckux HCCIe0BAHME
paspesos cksaxmu. I'ocrontexmamar, 1962. -

NMaxumop B. H. Juexrpuueckas pasBefka HeTAHEX 1 [a30BHIX MeCTOPORAeHIH .
TocronTexusmar, 1963.

350



Joanyxamosa H. I. Ousr npuMeHeHHS CHAPOXUMITECKOH CHOMKN HA METHO-
MOIMOJEHOBHX MecTOpoxaennax Apmsauckoit CCP. AH Apm. CCP, 1958.

Oy 66p oBcruii B. B. Masckanmsa nmoiseMHBIX BOJ A BOJOCHADKEHNA DHEPre-
THYeCKUX 00BhexToB (Merop. mocobme). Iocamepromsmar, 1962.

EpevMenro H. A. u Be:mxaen M. C. Hccueposanue Box HeTAHBIX Me-
croposennii (Ha npuMepe Jlarecrana). I'ocronTexusgar, 1956.

Myros A. H.,, Yepros B. C. uzp. IxcuayaTanus medTAHEIX MeCTODOK/Ie-
guii, Iocromrexmusmar, 1954.

daiimen M. K. Meroguka COCTABIeHUA CBOJHHEIX THAPOTEOIOTHIECKHX KapT.
T'ocreommamar, 1945.

Jafines U. K., Pacomonos M. II. H MeToguke cocraBienns KapTs I'pyH-
ToBeIX Bog CCCP. Mar. BCETEHM, No 46, 1961. .

Saitmen M. H. O merogax cocTaBieHms 0630PHEIX IHIPOrE0JOTHYECKUX KAapr.
Mar. BCETEH, Ne 61, 1964.

Sajimer M. K. IIpuEnuusl o MeTO[HKA COCTABJEHHA KAPTH ITPOMBINIICHHEX
Box CCCP. Mar. Komuc. mo mayd. nogsemu. Bog Cmbupm u Jlaxsn. Bocer. CuG. orn. AH
CCCP, Bun. i1, 1962,

deaxmenxosuy A. A. IIpurnursl ONEHKN pPerdoHAJBLHBIX OJKCILIYATAI[HOHHBIX
Banacos moxseMuux Bog Ha CeBepo-Bocroke CCCP. Koamima, Ne 4, 1963.

Sepuannmunos M. H. K Merogmke mcciemoBanns HedTAHBIX cKBamus. I'eol.
wedptn u rasa, Ne 1, 1961.

depuamumuosn M. K. Meropuka HCCIeZ0BAHUSA BOJAAHEX CKBAKHUH, BCKPHBIINX
OPOJYKTHBHEIE OTJH07KeHusi Ha Teppurtopun ¥ pamno-Ilosomsea. Iocronrtexmsmar, 1962.

Upamos H. C.,, F'aspunasres P. M. Temrodusmieckne cpoiicTBa MepaiIkX
ropusix nmopoj. Hayra, 1965.

Hnerpykiua  u MeroguvecKme YKAasaHHs 110 OULITHEIM HAarHeTAHHAM B OJHHOTHEIE
crBaKuner 1-20-52. T'ocomepromspgar, 1953.

Huctpyknua mo rufpognHaMiIaeckuM HCCIe0BAHTAM HeTAHEIX I Ta30BEIX 3alleskeil.
Kues, 1961 ('HTH npm Cos. Mun. YCCP).

Wuctpyrmua 1mwo ompegenennioo KOd(OUIMeATOB (UILTPANHN BOTOHOCHBIX IOPOJ
MeTO/{0M ONBITHEIX OTKadek n3 ckBazkua M-28-53 (¥YrB. 10. II. 1953 r.) Cocr. B. II. BaGym-
knd, H. H. Buageman, K. T. Anoxuna u P. A. Kpurep. oconeprousmar, 1955.

MmcTpyruma 10 onpejeldennio HAIPABICHHA W CKOPOCTH TeYeHHS IIOJ3eMHEIX BOJ
H-27-53. Cocr. C. A. Koub. I'ocanepromsnar, 1953. (FugposHeprompoext).

Uncrpyknuna 1no TreoxXmMHYECKHM METOaM IIOMCKOB PYAHHX MECTOPOMIeHMII,
Heapa, 1965.

NenoabzoBanne 0peosioB paccTOAHNA ypaHa I 9JAeMeHTOB-CIIYTHHKOB HpH TOMCKAX
U pasBejike THAPOTePMAJbLHBEIX YPaHOBBIX MeCTODPOMAEHMIT (MeTof. pyKoBoacTso). Ilox
pen. A. II. ComosoBa. Henpa, 1964.

RHaammro M. K. Meroguka HCCIETOBAHUA KOIJIEKTOPCKHX CBOMCTB KepHOB.
I'ocronrexmamar, 1963.

KHaayrunm C. K., Ocrposcruii B. H K Mmeroguke ncnonszoBanus MeTeo-
PONIOTHYeCKUX JMAHHBIX IIPH ‘OlleHKe IPOrHO3HEIX 3aIacOB 1IOA3eMHEIX BOX B IleHTpaabHOM
Haszaxcrame. Has. AH HasCCP. Cep. reoar., No 1, 1964.

Ramemcxrmii I'. H. llonckn m passefKa mojgseMusx Box. 'ocreonunamar, 1947.

KRamenmcrwuit I'' H. upgp. MagpognHaMudeckie 0OCHOBH H3YUYCHUA PeKAMA I'PYH-
‘TOBRIX BOJI M ero M3MeHeHHe IIO]] BJIUAHHEM HCKYCCTBeHHHX (akTopoB. Tp. naboparopun
THApOreoJornYecknx npobaem mnm. axax. @. II. Casapenckoro, 1960.

Rapmesn A. A. uap. leoxumMudeckue MeTOAbl IOUCKOB M PasBefKi He()TAHLIX U
Taz0BBRIX MecTOpo:RiAeHui. ['ocTontexmamar, 1954.

Hapmes A. A, Ilyrpuna B. [I. leoxuMudeckue MeTOIH HCCIeLOBaHM
npn nouckax Hedrn m rasa. Heppa, 1964.

RKeamumepcrana H. B. [loucku pyaubiX MecTOPOMKIeHuUil 110 MOTOKAM pacces-
Hus. ['eoXuMudeckne MeTObl IOMCKOB pyaubkix MecTopossaenuit B CCCP. Tocreoarex-
usgar, 1957.

Hepruc E. E. I. HaKeHepHO-reoJorndecKne ucciefosanusa na p. Cyrax B ce-
Bepaom [larecrane. I1. Meroguka ONETHEX paGoT Ha QUIBTDAIMI0 B TPENIMHOBATHIX TOPO-
Jax. Tp. HHHI'PHA, sem. 40, OHTH, 1936.

Heprunc E. E. Oupegenenme koadpdunmenta BOZONPOHUIASMOCTH U pajuyca
BJIMAHNSA 110 JAHHEIM ONBITHHIX KYCTOBHIX OTKAaYeK MeTOJOM HaWMEHBIIHX KBajgpaToB. 3all.
JTH, ©.. 34, seor. 2, 1958,

Raumenmrtos II. II. Meroguka THAPOre0dOorMIecKHX HccaemoBanmii. I'ocreod-
Texuspar, 1961.

RKammenrto Il. II.,, OBuumusuukoB A. M, TuIporeolorna MecTopOHeHHT
TBEPJAKIX ITOJe3HBIX MckonaeMux, 4. I m II. Heapa, 1966.

Hoanos A. J.,, Kopmenmrelin B, H m CaBwemxo B. I
O 3HavYeHNM W MeTOQMKe H3YYeHHS HAMOPOB mojzeMusix Boa. Hedr. xo03., Ne 10, 1954.

Homonansauames A. A. IlpnGamsenHile MeTOIL IIPOTHO3a PeKUMA IIO3eMHEIX
BOx. B ku. Meroj. pyKOB. II0 mayweH. pekmMa noasemu. Box. [ocreoarexmspar, 1954

351



Houmnonasannes A. A,, KoBamescknii B. G, Cemenon G M
EcT%cTBf;é{Fﬁ PeUM TOA3eMHLIX BOX H ero 3axomomepmoctm. Tp. BCETMHTEO,
Ne 2, S i

Hononnaames A. A.,, KoBaadeBckuii B. C. [Tpuamums pasmenenns
HaOMIOAATeIBHON CeTH JIfA W3YHUeHIA eCTeCTBOHHOTO DEKIMA IIOJ3eMHEIX BOJ (MeTog.
ykasauna). BCETHHTEO, 1964.

Homonaamames A. A, Hosanescke#d B. C., Cemenosn C. C.
Hexmggxﬁag peraoHajibHBle 3AKOHOMEPHOCTH pesikuMa rpyHToBbx Bof, CCCP. Cos. reoaorus,
Ne 9, :

Komonuanaummes A. A. Hexotopse BOIPOCEH M3YYEHHA PEKIMa IIOR3eMHBIX
Box Ha Teppuropun CCCP. Tp. BCETMHTEO, Ne 10, 1964.

Kopmenmmreiin B. H. Meroguka ruapol eonorngeckax MCCAI0Bammit HedTe-
Ta30HOCHHKIX paiioHoB. ['ocromrexuamar, 1963.

Rocrouenxo-Ilasaxosa M. M. Bompocs MeTogquknm uaydemms pe:uMa
IOJI3eMHBIX BOJL W WX OXPAaHH B pailoHaX KpYNHEX Bofoszabopos. Tp. I VEp. rmaporeoa.
copemanus, T. I, KmeB, AH YCCP, 1961.

Kpaiimos C. P. TmaporeoxnMudeckmii MeTOX IONCKOEB MeCcTOpOEAeHmiE Gopa.
Heppa, 1964.

Hpeiitep B. M. Ilouckm m pasBegka MeCTODO/KIEHMII IOTESHHX HCKOITAGMBIX.
Tocreonrexmamar, 1960.

Kpemc A. fA. Hcropma coserckoit reomornn medru u rasa. Hempa, 1964,

Kporosa B. A. TI'maporeoiorudeckme Kpurepun HeTeHOCHOCTH. [ocTonTex-
n3nar, 1960. (Tp. BHUI'PH, Bum. 147).

Hpyramros H. M. O Bamaumm TeMmepaTypsl HOJ3eMHEIX BOX HA TOYHOCTD
pacyeTa ITACTOBHIX NABJIEHWH W NpHBeJeHHBIX YpoBHeil. [eomorma m reoxmmms, 1960,
[Tp. BHUTPH, c6. III (IX)].

Jlebemes A, B. Merogu msyuenns Gajnamca TIPYHTOBHX BOj. [0CTeoaTexms-
nat, 1963.

JJedemgesn A. B. O Meronax pemiesns OCHOBHBIX 3ajad npn HaOIIOMEHAAX 3a
pesxumoM rmogaszeMuux Bog. Tp. BCETMHTEO, 1964, Ne 10.

JeGemen A. B. Onur cratucrmyeckoit oGpaGoTKE PesyJbTATOB MHOTOIETHETO
HaOMIONeHUA 34 PE/KMMOM IDYHTOBHIX Bof. Tam ske.

Jdomranmae B. JI. MeTons nab0paTopHEX HCCIeTOBAHNIT (HANKO-MeXAHHIECKIX
CBOHCTB IIeCYAHEIX M TVIMHHCTHIX rpyHTOB. I'ocreommsmar, 1952.

JdnsoB A. B. Ilonckm m HCIETAHUA BOJOHCTOYHHKOB BOXOCHAGKEHNA HA 3amapg-
HOil 9aCTH AMYPCKOIl Kelle3HOHl ODOTH B YCIOBHAX (BEUHOH» MepaioTh mouBL Hp-
KyTck, 1916.

Mareees B. H. I'eopusudeckme MeTOJH H3YIeHHSA ABHIREHNA IOJ3eMHHX BOX.
TI'ocreonTexuapar, 1963.

Meiiep I. f. Aspodororpaduueckuii MeToj H3YIeHHA T'PYHTOBHX BOX. B c@.
[Tpavenenne appoMeTOROB NIA uMa3ydYenus rpyst. sog. AH CCCP, 1962.

Meroguka msyvenna kapera. I'maporeosiorus kapera. Tp. Beee. coBemanus mo meTo-
JIKe M3yd. Kapcra, Bhm. 6. Ilepms, 1963.

Merogudeckoe PyKOBOJCTRO 10 THPOTEOTOTHICCKIM, THAPOXIMHTECKIM I MIIKDOGHO-
JOTHICCKHM ICCIE[OBAHUAM MN/IA ONCHKH IepCHeKTHB HeTerasoHocmocTH mnexp. Cocr.
I'. B. boromonos, E. A. Bape, H. . Byanos n pnp. Pes. A. W. Cuaun-Bersypnm,
JI. A. T'yaasa u I'. A. Mormaescknii. I'ocronrexmanar, 1961.

Mertogugeckoe  DYKOBOACTBO IO . THPOTeONOTHYECKO  CheMKe  MacmrTabos
1:1000000—1:500000 m 1:200000 — 1:100000. Cocr. A. A. Bpopcknii,
E. II. EmenssanoBa, A. . E¢umos u ap. Pem. A. A. Maxkasees u A. C. Patuenkos. Ioc-
reoarexuagar, 1961 (BCETHHTEO).

Metopndeckoe PyKOBOACTBO II0 H3YYeHHIO DERHMA N0A3eMHLX Box. Pem. M. E. Anp-
ToBckHMiE M A. A. Homomnsmmes. [ocreontexmapar, 1954 (BCET'MHI'EO).

Meropgnaeckoe PyROBOACTEO IO ONpeAeleHHI0 MHKDOKOMIOHEHTOB B IPHPORHEX BO-
Aax IpH ToucKax pyaubix mecroposmenuii. Pex. M. 10. Coxromos. I'ocreoarexmsmar, 1961
(BCET'MHTEO, BCETEU, BUTP).

Muxaep A. JI. uw Cremamos II. A. CroekTpalpHoe OIpefeleHNe MUEDPO-
9JeMEeHTOB B BOJIaX M BBITA;KKAX Ha OCHOBe COOCAMeHHA ¢ cyabdumom xagmma. C6. O6Men
onuroM, BHI. 17, 1959 (BHTP).

Mupomumnkos M. B. K meropuke pacuera afCONIOTHRX OTMETOK CTATHIECKHX
YpoOBHeil TepMaJbHEIX BOJ BHICOKOH Mumepamusanuu. Msp. Buicm. yueGH. 3aBemenwmii.
Hegrs u ras, N: 8, 1961.

Murunu M. H. Cnocobm pacuera Bo3pacTa IIACTOBOM BOZH IO COJEPKAHMIO
B Hell pefkux rasos. B c6. Mar. mo reoa. paifon. Pycck. nuarg. n Ces. Haskasa m merop.
Bomp. HedraHOoil reosorun. locronrexmamar, 1956. (Tp. BHHMIasa, Bom. 9).

Mormuescrxmid I A. Muxpobmomorndeckuit MeToi OMCKOB Ta30BHX H Hed-
TAHRX 3anemei. 'ocronrexmsmar, 1953.

Mosmysunn II. B. 9xcinyaranns coopyskenuil 1 060pyZ0OBAHAA 3aKOHTYPHOIO
3aBOJHEHNA HepTAHHX IIacroB. ['ocromrexmspar, 1955,

352



Mypasben M. M. 1 A6ayaunuu O®. C. OcBoenne n uccieqoBagHe HaTHe-
TaTeabHBIX CKBaxkwo. TocronTexmapar, 1963.

Myxun 10. B. Tugporeonormieckne HaOJOJeHAA OpH KOJOHKOBOM OypeHHH.
T'ocreommapar, 1954.

Myxmu H. E. K Bonpocy o HeobxoanmocTn onpeeJeHHs PajHOaKTHBHOCTH BOMIEl
npu Buﬁoge NOJ3eMHEIX NCTOYHHKOB IHTBEBOro BofocHab:kemma. [HrueHa m caHUTapus,
Ne 11, 1961.

HaGuojienna 3a pesKIMOM ITOJ{3EMHBEIX BOJ| B PailoHe THAPOTeXHHYECKUX COOPYAKeHMI
u 1o Geperam Bomoxpannanm, Mucrpyriua. Iocanepromsgar, 1949 (Cugposneprompoext).

Hopmbr n Texmmueckme ycaopua. Beron ruaporexmndeckmit. [IpuaHakm M HOpPMEI
arpeccusHocTH Bogsl — cpensr (H I14—54). Tocerpoituspar, 1954.

§ Ornaessn A. A. TeoalekTpuueckue MeTOXH HaydeHus Kapera. Mag. MI'Y,
1956.

Oruaseu H. A, Macrkoegckmii O. M. O HoBOM MeTOZe IOHCKOB JINH3
npgcnux sBog B Hapaxymax. Mss. AH Typrm. CCP. Cep. pus.-rexn., Xxum. u reoia., N 1,
1961.

OrmasBu A, A. Icopusmueckme Merons muccaemosammit. Mam. MI'Y, 1962.

Ormassu H. A, 3JeKTpoJnTHYeCKHII MeTOJ ONpe/leleHusA CKOpocTeil (fibTpa-
nmn. Boar. OHTU, No 5. Tocreoarexmagar, 1959. i

IIapaxos A, B. TemnoofmMen npoMeps3aomux H OPOTANBAMHX TPYHTOB C aTMO-
cepoii. Hayra, 1965.

Haprmaos 0. C. TugporeoXxnmMmdyecKme IOHCKH B BEICOKOTOPHHX 00JacTAX
[Oro-Sanajuoit Cubupu. AsTopedepar kama. muccepr., 1963,

Tlayxerckne ropsume Bojubl Ha Hamuarke, Haywa, 1965.

Hepecyusxro . M. I'mpporeosornsa cepHbix Mecroposaennii Cpegueit Asum.
Tp. MTH, Ne 28, 1959.

Haroraumxos H. H. BopocmaG:kenne ropHopyaHmX upeganpuaTmii. ([lomckm,
pasBefKa m 1ofcdueT sanacos’mog3eMHnX Bop). I'ocroprexmamar, 1959.

o Haormuxos H. H. nm ap. PesyrbraTil pasBegounsx paGor Ha IlayskeTckom
Mecroposaenun. Paspenka m oxp. megp, Ne 8, 1963.

[lonensie reokpuosorndeckne (MepasoTHBE) MCCJHEIOBANNA (METOLUYCCKOE PYKOBOI-
ctBo). Pex. M. A. Bapaumos u ap. AH CCCP, 1961. (Mu-T mMepsioToBef.).

Hoamrkapnouwruns B. B. m gp. I'eoxuMudeckme MOHCKH MECTODOKICHM
moammeTa 1108 B Bocrounom 3abaiikaabe o miaM r'ugpoceTd u BojaM. B ¢6. Hooe B meTof.
U TexH. reoi.-pass, pabor. ['ocrontexusmar, 1958 (BUTP).

Hoaxsaxros A. C. O ponesnx pesmcrupuMmerpax. Boumerens Ne 2 mo ofmeHy
onuroM. CpepneasmaTckuii reohms. TpecT. Aama-Ara, 1954.

Monos B. H. (cocr.). Oprannsanusa U NMPON3BOACTBO HAGTIONEHMIl 3a PeRIMOM
TOA3eMHLIX BOJ| (HHCTDYKTHBHHe ykasaumsa). Pex. M. E. Anvropckuii. I'ocreoarexuapmat,
1955 (BCETHMHTEO).

Ilomor B. H. Merognyeckoe PyKOBOICTBO 110 IPOHSBOACTBY THAPOTeOIOrHYe-
cKoil cheMkn B Macmrabax 1 : 50 000 m 1 : 25 000. T'ocreoarexmajar, 1962.

ODpurxnoncruit B. A, n Jantes @®. @. PyKoBOJCTBO [0 H3YYeHHIO
(HSMIeCKHX CBOMCTE H XHMHYECKOro COCTaBa Io3eMHEX Bojx. I'ocreommamar, 1949.

IIpoxopos C. I. m Kauwuyrme E. I Merognueckoe pyKOBOJCTBO IIO
THAPOTeOJOTHYECKHM M MHKEHePHO-TeOJIOTHUeCKAM HCCIeJOBAHUSAM TIPH pasBeke MecTo-
POMKIeHHH TBepAKX IIOJe3HEIX MHCKomaemslx. I'ocreoarexmamar, 1955 (BCETHMHIEO).

Pogmonor H. B. NumKenepno-reogornieckoe UCCICLOBARNE B KAPCTOBLIX paii-
oHax. I'ocreoarexmajgar, 1958.

Pruxror Jl. B. O HeKOTOPHX HOBHX YepTax IHADPOTEOJOIHYIECKOr0 pesknMa
KapeToBeIX 06JacTell B eCTECTBEHHEIX H HAPYIIEHHHX ycaosuax. B c6. Tesncw jokra. na
Hay4H. COBell. IO H3ydY. Kapcra, Bem. 8, 1956.

Casaernxo B. Il (cocr.). MECTPYRIUA 110 HCCACHOBAHIIO TAZ0MOCHOCTI IOI3eM-
HEIX BOJ OpH ray6okoM poropHOM Oypenun. B ku. C60pH. METO}. HHCTD. JUIA THAPOreo..
pador mpm raybox. poropH. Gypem. L'ocreommspar, 1941.

Capuermrxo B. II. Onpegerenne IoN0KeHUsI Ta30BOAAHOTO, BOAOHe{TANOrO
j{r 1‘230;15?1‘8301‘0 KOHTAKTOB 110 JIAaHHLIM 3aMepOB IINIaCTOBOTO AaBiaeHmd. ['azoB. mpom.,
Ne 4, i je

Caaxrmros E. B. IlpoekTHpoBanne 30H CAHATAPHON OXPAHE HCTOYHHKOB BOLO-
cuab:xennsa. Max. Mun., komm. xo3-a PCOCP, 1959.

Camapmma B. C. I'mapoxmMadecKoe ONpoOOBaHWe IIOf3eMHEIX Bojx. Max.
JAT'Y, 1958.

Camapnma B. C. K Bompocy 0 MeToguKe COCTABIEHNA THAPOIre0IOTHIECKOI
KapTH OOI3eMHEIX BOJX BepXHeil THApoAWHaMuYeckoi sousl. Becrm. JII'Y, Ne 6, 1961.

Cayxros A. A, TeoxmMudeckue MeTOMEl TOMCKOB MeCTODPOMKIEHHN IIOJe3HBIX
HCKomaeMux. Max. MI'Y, 1963.

CBemuunxon I B. DIeKTpoXmMHZeCKOe PACTBOPEHUE CYJIb(OHIHEIX DYX H €ro
poab B 06pa3oBaHMN BOTHEX OPe0JI0B PACCOAHNA THIKEIEX MeTaduaoB. B c6. I'eos. pesyas-
TaTel OpUKIajaH. reoxmumun u reopmsuxu. Pasg. | — leoxumms, Iocreoarexmamgar, 1960.

23 Bakaa 1255. 353



Ceprees E. A. HcenegoBanue BOg Kak CDeICTB ITOHCKOB TOJMUMETALIHICCKEX
Mecropoiaennii. Pass. u oxpana memp, Ne 2, 1964,

Cnnun-Bexuypmu A. M. THme rupoXAMHIECKIX KapT B THAPOTe0JIOT HH.
B ¢6. Mesxnynapon. accon. mayan. ruapod., 1957 (cepms Tes. jgoki. ma X1 l'emepanbm.
accamb. Mesynap. reoges. u reopus. cowosa).

Cnaunna-Berxaypuu A. U, Boropoannokruit K. ®. m Kowmo-
Hos B. M. Poxb mogseMHEIX BOJ M IPYrux IPHPOLHEX (JaKTOPOB B TPOLecce IOA3eMHOI
raguduranun yriaeii (ma upumepe IlommockoBroii 1 JIncnuanckoii crannuii IToxsemrasa).
Tp. Jlabop. rupporeoa. nmpoba., 1. 23. AH CCCP, 1960.

CrabGaanmanmosungy WU. A. Merognka OIMTHEIX OTKadeK. IocreolTexma-
aar, 1960.

Caanmen A. @®. Merogs msyyenns Gaiamca IPYHTOBHIX BOJ. Tamkent, AH
¥aCCP, 1961.

CMupros A. A. Pycioke nceaefoBaHNA MOTeHIHATA GUIBTPALNH ¢ Heabo
PemeHAs HeKOTOPLIX rujgporeojdorndecknx szamad. Cos. reoa., No 3, 1958.

Coromor M. 0. m Hyamenosa 3. H. Merogura onpeeaeHUs He-
YCTOHYHBHIX KOMIOHEHTOB HeNOCDeCTBEHHO ¥ BOAOMCTOTHUKA IPH PErHOHATbHBIX THApO-
Teonorn9ecKnx meciaenopanuax. I'mppoxum. mart., T. 24, 1955,

Cupapounnk reopusura. Pen. C. I'. Komapos. T. 3. Tocronrexusgar, 1963.

Crpapounuk 110 pacTeHHAM — WHANKATOPAM TPYHTOBEIX BOX ¥ IOYBOTPYHTOB 1A
toskubix myerhink CCCP. Cocr. E. A. Bocroxosa, A. B. Illasmipuma n C. I. Jlapuuesa.
Pen. C. B. Buxropos. I'ocreoatexmsmgar, 1962.

Toxcrmxmu H. U. K Bompocy o rpapudeckoM M300pakeHNn aHAIN30B BOTHL.
Teonpassegusgar, 1932.

TpemunoBaTsie MOPORE M MX KOMIEKTOPCKHe CBOMCTBA (METOTE MCCIENOBAKMIL).
Pex. E. M. Cumexos. Tocronrexmspar, 1958, (Tp. BHUI'PH, Brm. 121).

Tpynst MesyBeToMCTBEHHOTO COBEIIAHIS [0 FHAPOIeOXMMHUECKOMY METOLY TIOHCKOB
pyauEnx mectopossgenmii. Hax. Tomck. ym-ta, 1960. :

Tpymax H. I llemenranma TpemunoBaTsix nopof. Yriaerexmajgar, 1949.

Yaongos II. A, Onydpuenox U. II. u Mapunos K. C. Omur
PHAPOreoXUMITeCKAX mcciefoBanmii B Cubupn. MeTognka u pesyabrats pabor. Bricias
mxkoxa, 1962.

YHUQUKATAA METO0B  ONpeJeNeHHs KOMIEKTOPCKUX CBONCTB TOPHEIX 1OPOJ.
Tp. BHUI'HH, sun. XI, VII, Hegpa, 1966.

®aoposcxan B. H. JliomMuamecuenTHO-OUTYMIHOIOTHIECKIII MeTOX B Hed-
TAHOH reosormu. Mam. MT'V, 1957.

©®ommu B. M., Maspuuruii B. ®.,, Marapenko ®. A HKapro-
poBaHNe M pasBelka IJIONIajell ¢ TepPMaJbHLIMH BOJAMH U IaporugporepmMamu. Pass. u
oxpana Hesp, 1964, Ne 7.

®ponos H. M. map. Meroguaeckue yKkazanua 110 M3yIeHHIO TepMaJbHBIX BOJ
B ckBakHHax. Tp. BCETHHTEO, Ne 17, 1964.

Hanmoscruit E, I'. JlaGoparopurie paGoT 10 TpPYHTOBEJCHHI0 U MeXaHUKE
rpyuros. 3-e man. Hejpa. 1966.

Yepenenmumurxon A, A. PykoBogcTBO N0 ONpOGOBAHIIO I aHATH3Y IpHpPOI-
HEX raszoB. [ocreoamsgar, 1951,

Jepror Bl C. - Busaos MEH "nBy RoB A 1. T'uppognuamirge-
CKIe MeTOARl HCCAe[OBAHMA CKBa:KHH M ItacroB. ['ocromrexmamar, 1960.

IMmupxr M. A. O MeTognke H3yYeHHsI pe;KAMA IO3eMHBIX Boj Yabdexckoii CCP.
Tamkent, 1940 (Teox. ma-r. Yab. pua. AH CCCP).

Mpeit6ep B. Il. Burymusanus npu IMOJ3eMHOM crponTennctBe. Hemgpa, 1964.

IlTeitn M. .A. Ompegexenne mapaMeTpoB U IAyOHH 3ajleranus TepMAJbHBIX BOT,
Tp. CaxaamHck. KOMILIEKCH. H.-W. WH-Ta, BEII. 12, 1962,

Ilepbarxos A. B. Tmiporeoxummdeckue nccief0BaHUA IPH MONCKAX I Pa3BeKe
nouseMHBX OOpOHOCHHX Box. [ocreomrexmamar, 1961.

XaunrtosB. K. Pacuer go3sl pajHoaKTHBHEX H30TOIOB, IpUMeHAeMEIX B KadecTBe
HHANKATOPOB [/IA H3yYeHHA NBH;KeHHA mopazeMuulx sox. JJAH YsCCP, Ne 5, 1962.

Il. TexHuyeckne cpeacTBa, npUMeHAembie
npH rupporeonoruyeckux paGorax

Abpymnaen M. A, upap. [mgpasandeckuii pa3peis miacra. Asnedrensgar, 1956.

Axproscxuit M. E. Bakyym-komoxguu. Pasn. memp, No 6, 1946.

AmaToanbesckuit II. A, Maxoau A, B, Iueeposn 0. M.
IKCIUIyaTanus M PeMOHT BOAAHHX crpaxmm. Hempa, 1964

AnatoapeBcruii II. A, Taaxosa M. A. Merogs yBeanuenns geGura
BopAnkX ckBaskun B CIIA. I'mpporexn. m Menmopauma, Ne 4, 1963.

354



Beaunmgrunit A. C., JIy6poscruii B. B. IlpoekTupoBanne pasBefoIHO-
DRCIIYATAIMOHHEX CKBaKMH A BopocHabmenns. Heppa, 1964,

Byapgeit B. P. Ilopucroberonnsie Bogozabopul. Kues, 1961.

Buros B. JI. Iugpomerpus. I'mapomereomspar, 1949.

Bumenn E. M. Kymyuaartususie mepdopaTophi, TpuMeHAeMbie B He@TANRIX u
rasopux cksaskmEax. Hepgpa, 1965.

Bomnogwsro M. ®. I. CoBpeMenHas TeXHNKa IpH INPON3BOACTBE OTKAaYex.
I1. O6opynoBamue u mpubOpsl JIA IPON3BOACTBA OTKavek. B ¢6. Bolmp. coBpeMeH. TeXHIKE
B HIPOTe0]. W HHK. Treod. I'ocreonrexuspar, 1963.

Boaogwsxro 1. ®. Bopozabops n 0COGEHHOCTR MONCKOB IMOJA3eMHEIX BOJ B pas-
JIMYHBIX THAPOTe0Iorndecknx yeaopnax. I'ocreonrexmspar, 1963.

BoIrpocsl IpuMeHeHUs COBPEMEeHHOIl TeXHIKH B THAPOTe0J0rHN M MHKeHePHOH reo-
aorun. Iocreoatexmsmar, 1963.

Bu6oprunx C. ®©. IlpoMuciosoe reousndeckoe obopyaoBanme It anmaparypa.

Tocromrexusmgar, 1958.

lFaspuaxro B. M. ®OmisTps BoA03a00pPHLIX, BOXOIOHA3HTEILHBIX H I'HIPOTe0-
JIOTHYeCKNX CKBakuH. 2-e m3x., [ocerpoiinagar, 1962,

Faspunaxo B. M., Beasrkos B. M, JlaboparopHee M TIOJEBhe HCCJIEJOBAHM
dunbTpos rTpasmitnoro THHa A Oyposmx cksaxue, Tpyas BOIOT'EO, B, 13, 1966.

Taspuaxo B. M., Becconos H, J[. Onmr arcmiyatanmi CKBaKMH, oGopymao-
BaHHHLIX (QUiabTpamMu u3 mopHceToi kKepammkn, Tpyam BOIAT'EO, Bem. 13, 1966.

Homamencruii H. A. [ugporeomorms m rmapomerpusa. Peumapat, 1951.

HApwauu 0. II. IlemenrmpoBanne ckBazuu. Hempa, 1964.

Ny6poscruii B. B. wuagp. Cupasoduuk 1o 6ypenuio u o6opygoBaHUK CKBa-
s#uH va sogy. Heppa, 1964.

Meanror 0. II. n Xpucrtmamosuy C. A, O rugpaBIuvecKoM pas-
puBe HeprenocHoro miracta. Mss. AH CCCP, OTH, Ne 5, 1955.

Baxapuyr 3. H. u Macny B, M. Ilakeps u axopu. HomcTpykuuu u
obaactu npumenenns. I'ocronrexmagar, 1961. :

HHCTpYKUHA 110 IPAMEHEHHUI0 JeTKAX WIVIOQHILTPOBBIX YCTAHOBOK /IS ITOHH/KEeHMHA
YPOBHSI TPYHTOBOII BOJBI NpH ITPOM3BOJCTBe cTpouTenbubix pabor. I'ocerpoiimamar, 1951,
(TY Muncrpoiimama CCCP).

Mecarxosmu P. . Hourpoapao-usMepurenbuble TpuOOpsl B mobhge HedTH.
I'octontexmamar, 1954.

HamMmummuukos JI. M., KRoanogamuumi 0. A. Onpegeienue pasMepos
BOHH PaspyLIeHNus TOPHOII TOPOAH! 1Toj AeiicrsneM B3pbisa., Tp. MoCKOB. HH-TA PagHOdIEK-
TPOHHKH M TOPH. dIeKTpoMexaHmki, ¢6. 37, 1964.

Komuccapos C. B. Merogs yBenudenus gednTa OYPOBEIX CRBA;KUH HA BOLY.
TI'ocreoarexusnar, 1959.

KHynmmos B. A.,, Hyssmmuma H. K., Joraga G A, Ilpumenenne
B3PEIBHOTO MeTOfa JJA YBeJWYeHUs IIPOM3BOJNTENLHOCTH BOAAHBIX cKBazmH. Pass. 1
oxXpana Hemp, N 2, 1962,

Jdextumarn 9. B.,, Yepemuux M. I'. Ilpubop pns namepenus pac-
Xola BONOHOTJAOMAIONNX CKBaykuH. H3B. Buichmi. y4eOH. 3aBepennii. I'eoxm. m pasBepka,
Ne 5, 1962.

JloBaa C. A, TopGenkro J.L. AL n Hanaxan B. JI. Topmeguposa-
Hue u nepdopauns ckazku. ocronrTexmspar, 1959. 5

Maxcumos B. M. TopmegnpoBamme I'njiporeoJOrH9eCKNX CKBaKUH B IeJfAX
VBelndenusa ux BojgooOmasHoctm. 3am. JITHM, 1. 27, Beam. 2, 1952,

Marcumosng I. K. TI'mppaBimueckuii paspis HedraHeX miacros. ['ocrom-
Texusxar, 1957.

Mamyna B. H, Tpe6uu I ®, m Yasasuuscrkui B. B. Tay-
GuaHbe NPoGOOTOOPHUKN M MX npuMenenue. I'ocronrTexmspar, 1961.

Mapamaunu A. B. Bypeune ckpakne B yciaosuax Hpaiimero Cesepa (B mno-
roxerneil mepanore). [ocrontexmapmar, 1959.

ITarapsxro B. B. DiekTpuueckne TepMOMeTDH CONPOTHBJIEHHA /A IeOKpPUO-
Jorudecknx ucciaegosapmii. AH CCCP, 1962.

INomeryn . E., Bumenun E. M. Ileppopuposanme, TOpuegapoBanue H
0Thop nopox B ckBakunax. Hempa, 1964.

Ilforamos I. WU. O pabore spiandra npu mofse mopseMunx pacconos. Has.
Beicmn. yweOH. 3aBefiennii. I'eos. u passegka, Ne 5, 1963,

Coaxomenmen H. A, I'mgpomerpmsa. 2-e man. I'mgpomereomspnar, 1957,

Crpasownnk reogusuka. Pen. C. I'. Komapos, 1. 2. Tocronrexmagar, 1961.

Cypenbsany f. C. Bopamse ckBasuubl. 3-e mag. Mag. MEX PCOCP, 1961.

Cymuaun B. A. Texumuka riay0UHHHX UsMepeHHil B cKBawunHax. B ¢6. Omur
paspaborku He)T. M ras. MecTopoiki., 'ocromrexmsmar, 1963.

23# 355



Texmandeckne yCIOBHA NPOEKTHPOBAHNA M COOPYKEHUA GYPOBHX CKBAKHH Ha BORY
CH-14-57. T'ocerpoitmagar, 1958.

©®aexcep H. . m» IMIunenxo O. II. Annmaparypa Qgig KOHTpOIR
TPYHTOBHIX TNOTOKOB MeTO/IOM pPajJNOAKTHBHEIX WHAMKaTopos. Pass. m oxpaHa Henp,

Ne 6, 1961.
Oypman H. A, Tymmeas B. C., ®Oypmarn A, M. Omur yBean-

HeHHA neﬁn'ra BOAAHBIX CHBa/KHH TOpHeIUpOBaHHEM. PHJ],IJOTBXH. H MeJauopamnyfd,

Ne 1, 1964,
'XoXxn0BKEE JI. M. T'ny6uEHEE HACOCH A BOXOTOHIGKEHHS M BOLOCHAOKe-

HOA. 3-e mapn. Yraerexuagar, 1962,
IMamMmmen @®. A, u pgp. TexHOZOrMs §U TeXHWKA pAasBeJOYHOr0 OypeHHA.

Henpa, 1966.
IMamor H. M. u pp. Bypemne HeTAHHX U rasoBHX cKpaun. [ocTomTexma-

mat, 1961.



Conepxanue

Pasgean mepsBHoii

Meroapr mecaefopanmii, nPpAMEHAEMbIC B THAPOTe0I0r AN

{'aasa I. Tupporeondornueckan cvemMia (B. C. Kupwozun) , . .

§ 1. 3amaun rEgpoOrecJOTHIECKON CHEMKH

§ 2. Hoxroroska K mnomessiM padoram

§ 3. MerojjuKa rUAPOreOJOTNIECKOH CHEMKH . :
§ 4. MeToguKa COCTaBJEHHA THAPOTe0NOrHIECKEX .KapT

L'aaea II. Meropuka onmmcaHHA BOJOIYHKTOB H THAPOreoJormYeckHe HAOGAOJeHH:A
B CKBasKHHAX, mypd:ax, KOJI0/INAX H I0/{3eMHBIX nupaﬁowxax (H. II. Kpa-
CUAbHUKOBA ) :

Lk i OHHCHHHG BOJIONYHKTOB . R s e
§ 2. I'mpporeomorugeckue Haﬁmo;xeﬁun B cruaa}rmnax, myptbax,
KOJIOAUAX W IOA3eMHEX BHpaboTKax . . . . . . . S e

Laagea IT1. Tupaporeoioruyeckue OHBITHBIE padOTHI

A. OnsiTHEe PAOOTH 1A ONpeJeJeHHA THAPOTre0JIOTHIeCKUX 11aPaMeTPOB
(E. E. Hepruc, E. B. Jlexmumaku) . o R s S PR i S

§ 1. Bngel TUZPOreoJOrHYeCKMX ONLITHHIX paboT, HX 3ajaum,

CPaBHATEIbHAA OIEHKA H IPHMEHMMOCTbh B PAa3INYHEIX YCIOBHAX
§ 2. Merojmra npomapopgcTsa H 00paboTKA MaEHEIX ONLITHBEIX
THAPOTe0JOTHYeCKAX pabor . R e

B. T'mpporeomorunueckoe ompoGoBanme riay0oKHX ckpamum (H. M. H‘pya-
£ T RO R e PR E e S A s s Rt b R

§ 1. I'mpporeonorungeckue naﬁmonemm B npouecce Gypemm CKBa-
HMH

§ 2. OHpoﬁonanne CKBAKIH

§ 3. OGpaGorka pesyabTATOB nupoﬁonauna

B. Onpepemenne JellcTBUTeNEHOH CKOPOCTH [BUKeHHS NOJ3EMHBIX BOJ
PR B T T RO e e el sl i f s oD S S SR e

§ 1. Cocrap u cojiep:kagne paGoT DO ONpefeJeHHMI0 CKOPOCTH JIBH-
JKeHUA MOJX3eMHLIX BOJ

§ 2. Metoxs ompejeneHHs ,qencmwrem,nau cxopocm nmm:emm
NMOJ3eMHLIX BOJ . . Dot e e,

§ 3. Jlonyuemamm u oﬁpaﬁoma MaTepnanon

laaea IV. JlaGopaTopHble MeTObI M SMIHpHYecKHe (DOPMYIBI, DMpHMeHAEMBIC A
onpe/ieleHAA lmadmimqueﬂ'ra d:mnrpamm ropmx nopog (B H. Hoso-
Hudoe) - o e y

§4.J0 aﬁopampnme METO/[bI OTIpe/leTeHIA Koad)dmuneu'ra qm:m'rpaimu

§ 2. ImmupuYecKue cbopmymﬂ s onpenenemm xoacqunnen'ra
duapTpanum . . F i 2 e

3

Ctp.

5,

&lal

20
27

31

41

o7

58

59
62

63

71



Crp.
l'aasa V. CranuoHapHble rujporeojormieckue ucciaegoBanun (A. A. Kononaanyes,

e e g e e o R AR A R S SR SO 78
§ 1. Peskum mojseMHBIX BOJ M 3HAYEHHE €ro MNCCACTOBAHMS ., . . —
B2, Mayvmenne PoaMa HANOPHEEX BOM: v 40 ' e b el e 80
§ 3. Mzydenwe pesKAMA IPYHTOBEIX BOK . . . . . . . & .« o o+ . -
§ 4. OcobeHHOCTH HAPYIIEHHOTO PeKHMAa MOI3eMHHIX BOX . . . 84
§ 5. Hexoropeie 3ameYaHUsA K M3y4eHHKW Oamanca IOA3eMHBIX BOJ 87
§ 6. Ilpormo3 pesKuMMa HOJ3EMHEIX BOA . . . . . . . . . . . . 88

I'rasa VI, KpaTkue cBefleHMA O CHAPOreOXMMHYECKHMX METO/laX IOHMCKOB I0JEe3HbIX
HCROmaeMbIX (C. II. Aabya, A. B. Illlepbaroe, J[. M. I[epcynvro) 90

§ 1. OOmue momokeH®Hs . . . . . . . —
§ 2. Bubop meTomur m Tpeﬁonannﬂ K HpOHBBO;ICTBy XUMHYECKHX

¥ XHMUKO-CHEKTPaJbHEIX AHAIM30B . . o i 98
§ 3. VmTepuperanus T'HIPOTe0XNMHYCCKHIX amomammit . . . 99
§ 4. I'maporeoXuMnuvecKuii MeTON ITOMCKOB PYIHBIX Mecmpofﬂ,ueuuu 104
§ 5. I'mpporeoxmmudecknii MeTO[ WOMCKOB pATNOAKTUBHHIX pyx 105
§ 6. I'muporeoXxuMmuYecKHe METO[Abl ITOHCKOB HEPYIHBIX MECTOpO-
SRR A 2 e ey SR e e et m s e T

laasa VII. T'eodusmyeckne MeToJsl HecHefoBanmii B rugporeosorun (A, A, Ozuaven,
Bt Marpede i Mo ORER Y & e s B e e Ly 110

§ 1. T'eopusuveckme MeTOAL, IPUMEHAEMbe B TI'HIPOTeOJOIHH
§ 2. WaydeHne reoJlorudecKoro CTpoeHud . . . ML A
§ 3. zyuenue NOBePXHOCTHRIX M IIOJ[3EMHLIX Kapcmnmx dopm 117
§ 4. Vsyvenue reoJoruIecKux paapeaon IHPOreoJIOTHIeCKHX CKBA-

S et 7% 118
§ 5. Hayuenue TemnepaTypm " MHHepB.JI!/ISEIL[HH IO/I3eMHbIX BO[ 120
§ 6. ITomckHu mpecHHX BOJ B NyCTHHHHX paifomax . . . . . . . . 123
§ 7. Mlsydenue MHOTONETHEM MEPBINOTH . ., .. . . . .. . . 124
§ 8. MsydyeHUe ABIKeHHS IOJ3EMHEIX BOX . . . . . . . . . . . —

Taasa VIII. MeTofbl THAPOTEOJOTHYECKHX HCCIEJOBAHHI NPH  BOJOCHAOKeHHH,
NOMCKAX M pasBejke HeTH u rasa, cOpoce NPOMBIUIIEHHBIX CTOYHBIX
BOJ B Tay0oKWe TrOPH30OHTHI H THJIPOTCXHHYECKOM crpomTenbcrse 137

A. TujporeonornuecKkne MCCael0BaHNsA /st BofpocHAOxenus (H. H. ITaom-
T Rl e SN i e D e R e T

§ 1. MecToposeHHsA HOA3eMHBIX BOJX . . . . . . . SV, s —
§ 2. Tupporeosoruueckne HCCaeOBAHUA HA Mecmpom,nennﬂx nos-

3eMHBIX BOJ BHe 00JAcTH MHOTOJeTHeH Mep3JoTH . . . . . 145
§ 3. I'mpporeosormdecKkme MCCIeJOBAHUA HA Mec'ropomgemmx
HO/3eMHKX BOJ, B 00JacTH MHOroieTHeil meps3morst . . . . . 150

B. T'ugporeojorngeckue HCCHEIOBAHUA [PH [OHCKAX, pasBefke U
SKCIAyaTanuu He@TAHBIX 1 TAa30BLIX MecTOpoMuenui (5. H. Jwo-

OOMUTOn et ey e LR e e e e Rl e SR S
§ 1. CheMouHEI® TIMIPOreoJOrHYecKHe padoTBl , . . . SR 1715

§ 2. Tugporeosorudeckie MHCCIeOBAHHA U HdﬁJIIOJIeHHH npu
KOMOHKOBOM Oypemnmm . . . . i 158

§ 3. T'ugporeosorayeckKue nccnenogamm i HElﬁJIK)}IBHHH npn paa-
BefouHOM OGypeHHHM u OypeHHU OMOPHHX CKBAKUH ., . . RSB0

§ 4. I'mpporeosmormyeckue HccaefoBaHUA 1 HAGIIOTEHUA upu npo—
XofiKe He(pTAHHX mMAXT . . . . . : . e 63

§ 5. T'ugporeoxormgeckue HCCJIBJZ[OBEHHH " Haﬁmop;enuﬁ B npo-

mecce OSKCITyaTanmuu HePTAHBIX H Tas30BRIX MecTopomgenuii 164

B. I'mgporeoxormgeckue HCCAeJOBAHNA JIJIA YCTAHOBJIEHAA YCIOBHIL
cOpoca MPOMBINLIEHHEX CTOYHEIX BOJ B INIyOOKHe BOJOHOCHEIE TOPH-
southl (H. H. Haomunukos, E. E. Kepkuc, 3. B. Jermuaru) . . . 166

§ 1. Obmme CBeleHAA . . . . . . . . . ity e R
§ 2. OcHoBHBIe TpeOoBaHNA, ]Ipe,[[’bHBJI&BMHe K Bmﬁopy OriIo-
IMAIUX FOPH30HTOB (KOILIEKTOPOB) I cOpoca MPOMBIIIICHHBIX
CRGIIR T s ST bl e e s S e )

358



§ 3. Copmepmannie m MeTOAHKA PHJIPOTe0IOrHIECKITX pabor, mpo-
BOJUMEIX JUIS YCTAaHOBIEHUs ycaoBuwit cOpoca npom.mmeﬁnmx
CTOKOB B INIy0OKHE TOpPH30HTH :

§ 4. I'mgporeosornveckie pacyeTsl, CcBABAHHEE C nonaenm.m
cfpocoM NPOMBIUIIEHHBX CTOKOB e

i 4 I'anoreonomqecxme UCCHeTOBAHIA JJIH rxmpo'mmww(‘mu coopy-
seHuii (E. E. Keprue, B. JI. Odnonosos) . i Nl R P RS

§ 1. Obmue nojgoKeHUA .

§ 2. CocraB n obmem ru,aporeonoruqemmx uccnenonauun s pd3-
JUYHEIX BUIOB THAPOCOOPYIKEHMIT 110 CTAAMAM IPOCKTHPOBAHUS

§ 3. Merognka TIHIPOrecJOTHYRCKHAX HCCHAMOBAHUN A TIHIpO-
TEeXHHYECKOr0 CTPOUTEeNLCTBA T AT N

Paspgex BTOpOIil

Texunueckune cpejersa, IpAMEHAEMbIe IIPH TAPOre0JIOrMIECKHX padoTax

[l'aaea IX. BypoBble yCTAHOBKH, HACOCHI H [BHTATEIH UpPH Oypenun rnuporeonorn-
YeCKHX CKBaskHH (A. @, Mepwaaos, A. M, HAkosaes) . N

. YCTaHOBKH BpallaTeabHOr0 OypeHus :
. Peartusno-ryp6unnsie OypoBbie ycranosku (P’l‘ )
. YCTAaHOBKH yJapHO-MeXaHHYECKOTO OypeHus .

. YeTanoBKH I'HJIPABINYECKOT0 GypeHus

. YCTaROBKH KOMOMHHPOBAHHOTO OypeHus

. YCTaHOBKH TI'OPH30HTANBHOTO GypeHus .

. JiBurarenn

A S AT I AT S
=1 UL B =

T'aaea X. OuasTphi nmporeonornqecnnx H Bojlo3alopubIX ckBaxmH (H. @. Bo-
ao0dvro, C. II. Aabya) .

§ 1. OuapTpul IAA TPABEJUCTHIX, ]\pyHHO- ¥ cpefiHe3epHHCTHIX
1IeCKOB (TOHKOCTeHHLIE) 2 :

§ 2. Ouaprper s MenHoaepuncTHx ' PIMHHCTHX  TECKOB (To:xmo-

CTEHHHSE) . . . .
§ 3. Becc}mnmponue CKBaKMEHL .

TI'aaea XI. Hacocwr u nuuonon'belmnun, IpHMEeH sAeMble npn IIJIPOre0IornIecKIx
paborax (H. @. Boaodvko, C. II. Aabya) . R 2,

§ 1. Bomonogremmoe o0opymoBaHHe JUIA OTKAYKH MYTHOIN BOJBI

§ 2. BojomobeMHUKH NpU JUHAMHYECKOM YpOBHe A0 6 wm . .

§ 3. BomomojseMHEMKH MpH AHEAMHYECKOM ypoBHE oT 6 10 50 n OT
B0 o - 100 ks st X

§ 4. BogonmoasemMEuEN npn ):(HH&MM‘[GCKHX ypommx Gonbme 100 w0

Faasa XII. Tlpubopsi, npHMeHAeMble NPH TIHAPOTEOJOTHYECKHX HCCIAS/I0BAHMAX
I(B.]I.Ocmpoy.uas)l

. TpuGops g H3aMepeHNs YPOBHA BOIH B CKBA;KHHAX, myp{[)ax
KOJONAX 3

Ilpu6opsr u npm:uocoénemm s onpe,n;e.nemm pacxona BOTLL
. Ilpubopsl A M3MepeHHA TeMIEpPATYPH BOTH . ;
. Ilpubopur aast orGopa 1npof BOARI W3 CKBAMKHE
. Ipubopar u mpucnocobmenus jas orbopa mpob rasa
. TIpu6ops u mpHCHOCOGAeHUs 1AA ONpejeTeHus neGuTa rasa
0 ero Temueparypsl
7. Heroropsie npuﬁopu, pnuenaeume npn onpoﬁonaanu rny-
GORNX CKBA:KHH .

won A s O A AT won
SR -

TI'aaea XIII. MeTopl yBeINYeHHsI W BOCCTAHOBJCHHA BONOOOHALHOCTH CKBAKII
(II. II. Kaumenmos, B, M, Makcunos) .

§ 1. Topmesmpopanne W HepHOPALUA CKBAIKUN
§ 2. TuppaBamdecKuii paspmB maacta . =
§ 3. ConamoxucaoTHas oOpaboTKA CKBAMKHH

C1p.

171
176

218

219

226
229

232
241

243
245

250

292

297
299
359



§ 4. Mexamuweckasg HPOYNCTKA  (HIBTPOB  DKCIIYATALMOHHLIX

Crp.

CKBaKIH 303
§ 5. Kueaotnas oﬁpaﬁoma Qmm,Tpon al{cunya'rauuonnhrx CcKBa-
FKUH e o T A 305
§ 6. Baxyymuponanﬂe CRBAIKHIH 306
Faasa XIV. MeToibl B cpejicTBa H30JAIHH BOJOHOCHBIX ropxson'ron (A @D, MepA
waaos, T. JI. Mouyaberuii) s e s T e ‘ e 309
§ 1. IlpemsapuresnHble 3aMeYaHuA . . —
§ 2. TaMmoHa;K CKBAyKHH : 310
§ 3. LlemenTHpoBaHHe CKBayKHH . ; . : sy Sl R A
§4 BpemMeHHHH TaMIOHAMK TpPH uonmnm TﬂM[[OHDB (maxepoB) 316
Paspgen Tpernii
Npunowennsn (B. M. Maxcumos)
I. IlepecueTHEle SHAYCHHSI AJAA eJUHHI, U3MepeHMS . . . . . . . . . . . . . 329
1I. Pacger pacxoja ;KHMJKOCTeil M rasos —
II1. Tabauua BATYPAJbHEIX TPHTOHOMETPHIECKHX (GyHKUn . 330
1V. Tabauup pecsatmunux gorapugmo or 0 go 1000 . —
V. Tabauna mokasatelpHEX M rumepOonnweckuX dyBxomi . 332
VI. Tadnnua smagenuit pysrumn £; (—z) 336
VI Taraana dymRnEs To (v ey o a0 oo i e e —
VIII. Tabauna ¢gymxnnii Beccenst K, (a) T 337
IX. Tabaams ¢GysErmmid ¢ (v) juA pacueTa ypanHeHMil HepaBHOMEPAOro /Bii-
JKEHHA TPYHTOBHX BORN (DO IIABAOBCKOMY) . . . . . . . . o + o « « + « 338
Tabanua suadennit $ymxnum N (r, &) IpM pasHLX O,
X. Koahpuumentsr pacTBOPUMOCTH razoB B JIMCTHLINPOBANHOH BOjE npn paa-
AR TOMHRDATYPEX =5 L ST R SR e e R R SR : i ot
XI. I‘pad)mm JutA oupenenennﬂ uoaq)clmuﬂemon Heconepmeucma CKBaKHE (U0
M By DOBY )i ks . T - |
XII, I'pajuk jiis onpefeleHnsa IIPOEKTHOrO H @JIAHITIHOTO  y/eJALHOTO nebaTa
ckBaxkuH, [IpuMepsl pacueTa HeyCTAHOBHBIIEHCH (uibTpaiimn.
Jluteparypa (B. M. Maxcumos, H. H. Xumpos) 345
ChnpaBo4HO€ PYKOBOACTBO I'HMpoOreojora
Tom 2
Ilon pepaxnuedt Bacunua Muxaiiiopmia MakCHMOBA
Hayurmii pemakrop B. II. AKyOeHm. Benymue pemaxTopsi: II. M. Bpyckus, I'. M. Paruaa
TexERUeCKHR pegaxTop B. M. JleMbAHEHKO. KoppexTopsi: M. M, Argpeesa, B. H. Incraxosa
ITepemier xynomanka H. A, Topnosa
M-12260. Cmanmo B HaGop 18/X 1966 r. ITogmmcaHo K medatd 24/IV 1967 r.
@opmar Gymarm 70 X 1081/4,. Bymara tunorpaderan N 2. Hew. n. 221/,. Yen. n. 31,6,

Vy.-pap. 7. 28,17. Tupax 20 000, 1 sasox (1—10 000) k3. MHAEKC {—2—1—JI. 3axas 1255/19%.

Maparensctio «Henpan, JIEHMHrpajcKoe OTAeNEHHEe
Jleanurpaj. @®-2, yi. JloMoHOcOBa, 22.
Jlenmarpajckaa TEnorpagua Ne 14 «Kpacuuii Ilesarnax» I'nasnojurpadmopoma
Komurera mo mesaTd mpH Copere MmmuctpoB CCCP, MockoBCkmil mpocuerTt, 91.
Hena 1 p. 60 K.



S3amMedeHHbIe ONeTaTRH u HCHpanJacHUH

Crparnna Crpoka Hanesaramno JLoimKuo OmTE
13 22 ¢B, (cMm. rmapy III). (em. rmaBy VII).
39 3 cB. B Tafm. VI-A-1, B tabm. IV-A-1.
52 5 CB. (pnec. III-1). (pue. III-7).

130 8 cB. (VII-3) (VII-6)
184 24 cB. (VIII-B-17) (VIII-B-19)
189 2 cm. 1,43 Vat =L_ 1,54 Vai=1,
277 17 cB. (XII-10—13). (XIT-11—13).
292 10 cu. Rpa:_‘p:O,i%D,lg Kpaapzt},i%(],!;
457 4 cB. B. C. Kupioxun B. A. Kupoxun
17 cB. E. B. Jlexmumaru 9. B: Jdexmumaru
12 cm. B. H. Hasudosuu B, H. Jasufosuy
358 10 cB. J. H. [Tepeynvko . H. Ilepecynvko
b cH. 9. B. Jlexmuaru 9. B. Jlexmumaru

3akas 1255.







