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OBMAd XAPARTEPHCITMEKA PABOTH

AxryaneHocTs MccnefoeaHus. JonroBpemMeHHas — Imporpamma
menuopauuyu semens B CCCP, nmonyumBiaa JganbHeHllee pasBUTHE
B pemennax XXVII cresga KIICC, npeponpenenser unteHcudukamo
OpoLIaeMOro 3eMJefeNlMd M 3HAYMTENbHOE YCKODEHME Hay4HO-
TeXHUYECKOTro TNporpecca Ha OCHOBE PEKOHCTPYKLUMM M MOIEPHMBALMUU
paHee IMOCTPOEHHBIX MEJIMOPATMBHLIX CHMCTEM M HOBOrO MEJIMOpaTHB-
Horo crpoutenscTBa. K 2000 roay ycToWuMBBEIE YPOXKaM CeJIbXO03-
KyJABTYP HOJKHBI OBITH NOJy4YeHBl He MeHee, 4em c 30 MJH. ra
opollaeMbiX 3emesb, 4YTO NpMMepHo B 1,5 pasa npeBbilllaeT IJIOINAIAH
apoirenus 1985 roma um B 3 paza — 1965 ropa.

BMmecTe C TEM, OCHOBHOE COBPEeMEHHOE HalpaBJlieHMe Da3BMTHA Opo-
IAeMOoro 3eMJeNeNIMA — ero MHTeHcM@uKauMAa M, B YacTHOCTH, pe-
KOHCTPYKUMS MENIMOPATMBHBIX CHCTeM, HamnpaBjJleHHasa Ha Gonee
PaliMOHaJIbHOE MCIIONL30BAHME BOJAHBLIX pPECYPCOB M  CenbCKOXO03dAN-
CTBEHHBIX 3eMeNb, VM aBecTHO, 94TO B HacTosllee BpeMAa okoyo 1/3 opo-
cMTENbHBIX cHcTel (mo moujanu) Tpebyer PeKOHCTPYKLMHM, M0
3 MIH. ra— B TOM MJAM MHOH Mepe — B HebNaronpMATHOM MENMO-
PaTMBHOM COCTOAHMM, T@IpMYeM dYalle BCEro 04 BIMAHMEM
rMApPOTrecNoru4eckux (aKTopoB — MNONbEeMa YPOBHA TPYHTOBHIX BOJ
‘M He#ocTaTOYHO 3xpexTHBHO# paboThi TOPH3IOHTANLHOrO ApeHa)a.

310 mnonoxenue Tpebyer NPHMHIMIIMAJNLHON TNEPECTPOMKM MeTo-
JIONIOTMM MEeNMOPaTUBHO-TMAPOTE0JIOTHYECKMX MCCHENOBaHMM, MCXOAA
u3 HeoOxomMMON MX HaNpPaBJeHHOCTH MNpex/e BCero Ha Mu3y4eHue
OeHCTBYIOLMX O0BLeXTOB OpOIIeHMA M MCIOJbL30BAHME HAKOIMJIEHHOro
ONBITa AJNA 3HAYMTENbHOTO NOBLILIEHUA 3PPEKTHBHOCTH M HAZEHHOCTH
HHMeHEepPHLIX pelleHMi M0 Pa3BMTHIO M MHTeHCHM(UKALMM OpOIIaeMOoro
semnenenus. ['nybGokoe Hay4dHOE M NPOM3BOJACTBEHHOE TMJIPOTe0JIOTH-
yecKkoe 0DOCHOBaHMEe ABJIAETCA NEPBOOCHOBOH YCIENIHOro PellieHMA ITOH
BajKHOM HAPOAHOXO3ANHCTBeHHOH mnpobnembl, YTO M NpeAonpenearsio
COOTBETCTBYIOLLYI0 HANPaBJIEHHOCTh AMCCEpPTralluOHHOM paboThi.

Henn m zanaum paborms. OcHOBHONI lLenbio ABNAJack paspaborka
TEOPEeTHHECKMX M METOAMYECKMX OCHOB, NpPaKTUYECKMX DeKOMeHJaluin
Mo TUAPOreoNorM4HecKkoMy OGOCHOBAHMIO Pa3BMTHA M PEKOHCTPYKLIMH
MeJIMOPaTHMBHEIX CHUCTeM B apMAHBIX obnactax Ha ocHoBe ob6obienns
paHee BhINOJHEHHBIX MCCJIEAOBaHMM B 3TOM obnacTM M cobCTBEeHHBIX
uccenopaHmi aBropa. IIpu aTOM OKaszasoch HeoOXOAMMBIM pelleHue
CcAenyOILMX 3ajauy:

1. O606MTL MeTOAMYECKME OCHOBH M NPMHIMIL Tepexofa- OT
KAaYeCTBeHHOT0 PpPaiOHMPOBAHMA TNPHMPOJAHHX OOBEKTOB K KOJMHecT-
BeHHOH (reoMABTPALIMOHHOM) CXEeMaTH3ALMM C y4eToM ocobeHHOCTelH
TMAPOTEOJIOTMYECKMX YCNOBMH M TOCTABJIEHHBIX MHIKEHepDHHX 3afjad.

2. PaspaboraTs METO/IbI TTPOTHO3HBIX TMAPOTe0JIOTUYeCKUX
pacyeToB pekuma TPYHTOBBIX BOJI B 30H€ BIMAHMA MEIMOPATHUBHOTO
ApeHa)ka TPUMEHMTENbHO K peaJibHbIM YCJIOBMAM HepaBHOMEPHOM!
MHPUABLTPALMK, a TaK3Ke NPOTrHO3HOM OLEHKM Ka4yeCcTBa IIOA3EMHBIX



M APEHAXKHBIX BOJ C TOYKM 3peHMA 0DOCHOBaHMSA NOCTAHOBKM M Heob-
XOAMMOM NeTaNbHOCTH THMAPOreoJIOTMYECKMX MCCJIeJOBAHMIA.

3. IlpoBecTH ruzporecjorHYecKkue MCCAeJOBAHMA Ha AEHCTBYOLIMX
cucremax, obocHOBaTE u pa3paboTaTe COOTBETCTBYIOLUME METObI
ONBITHO-MABTPALMORHMX HabN0feHMA ANA ONpeReneHMA TMAPOAMHA-
MMIECKOr0 HECOBEpLIEHCTBA ApeHa)<ka, MHOUIABTPAaUMOHHOIO MMTaAHMA
npm OpOlLUeHHH, TMAPOTreOIOrHYecKMXx napameTpoB BOOOHOCHOTO
xoMniexca (6ea npuMeHeHMS TPAAMUMOHHBIX ONKNTHO-PMALTPALMOH-
Heix paboT), a Takke paccMOTPeTH BOMPOCHI AHAJNM3a TMAPOXUMM-
4ecKuX Habmonenwuit InnA OlEHKM pacYeTHBIX II@PaMETPOB THAPO-
XMMHYECKHMX MPOTrHO30B.

4. PaspaboraTe MeToabl 0DOCHOBaHMA PalMOHAJBHOIO KOMILIEKCa
TMAPOTEOJIOTMYECKMX MCCJIEZIOBAHMIMA, MX TI0CTaHOBKM u o0b6obienms
pe3yNbTaTOB ANA DasBMBAKOIIMXCA MEJIMOPATUMBHBIX CMCTEM C Y4YeTOM
HalnpaBJeHHOCTHM ITHMX MCCIejoBaHMH Ha 0BOCHOBaHME KOHKPETHBIX
MHMEHepPHBIX pelleHui B obnacTH OpOCHMTeNBHBIX MeJIMOpaLMi.

Haywmas msommasa paborsa Hayunas HoBM3HA 3akjw4daercs
B pa3paboTke aBTOPOM pANa HOBBIX TEOPETHYECKHMX M METOAMYECKMX
MONOMKEHUH MEeJIMOopaTHBHO-THAPOTe0JIOTUYeCcKMuX uccsen0BaHMIA,
OCHOBHBIMM M3 HMX ABJIAKTCA CJHeAYyHOLIMe TOJIOMEHMA:

1. IIlpu obocHOBaHMM METOJOB MCCJENOBAHMI'HW TPOrHO3MPOBAHMA
TEXHOTEeHHO-TMZIPOTeoJIOTHHEeCKMX ycnoBui obbekToB Menmopaumu
nokasaHa 5¢xpeKTHBHOCTE TPUMMEHEHWA TIpMHIMNa o6paTHON CBA3M
M, B YACTHOCTHM, aHANK3a AaHHMX Habmogenwl Ha peficTByrommx cu-
CTEeMaxX AAA OLeHKM TMAPOAMHAMMYECKOr0 HECOBEPISHCTBA NPeHAXKA,
AMHAMMKH MHOQUIBTPALMOHHOrO NMTAHMA IPH OPOLUEHMM, NPOrHO3-
HBEIX Teo(MIBTPALMOHHBIX M TIMIPOXMMMYECKMX TIapaMeTpPoOB MOPOJ
30HB! a’palMM B YCJIOBMAX BOJIOHACBLILIEHMHA, a TaKXe MCCJefoBaHMA
TECTOBLIX MOJENeH TUNOBhIX reodMIBTPALIMOHHLIX CXeM JpeHa<a
ANA  UENEHANpPaBJIEHHOH TMOCTAHOBKM TI'M/POTeOJIOTHHECKMX MCCre-
NOBaHMM.

2. Ha ocHOBe MCCIIel0BaHMA 3aKOHOMEPHOCTeH MHPHMIBTPaLMOHHOTO
RMTAHUA TIDM OPOIUEHMM M PaBJMYHBIX THNAaX ApPeHa)ka yCTaHOBJIeHa
HeoOXOAMMOCTE y4era peaNbHOH HEePaBHOMEPHOCTH WHHIBTPALMK
(o mpogmao u BO BpeMeHu); MCXOAA M3 ITUX TOJOMKEHWH, TeopeTu-
4Yecky 060CHOBaHEI METOAB!I reodMIBTPALMOHHEIX M FMAPOXMMHYECKMX
TMPOTHO30B peXHMMa MOJA3EMHBIX M JIpeHa)HuIX Bold. B ocHOBY ruapo-
XMMMYeCKMX MPOTHO30B MOJOX eHbl NPeCTARIEHUA 0 3aKOHOMEPHOCTAX
AMHAMMWKN ROHUEHTPALMM MHPMILTPALMOHHOIO MOTOKA M PaCUeTHBIX
MOJeN1AX, COOTBETCTBY IOLUMX PeasibHbIM I'MAPOTeoIOTMYeCKHM YCIOBUAM.

3. Ha b6ase TeopeTM4ecKMX, OSKCIEPUMMEHTAJILHLIX MCCJeN0BaHMMI
M noneBbix Habaloonenmit paspaboTaHbl Hay4YHO-MeTOAMYECKME OCHOBBI
TMAPOreoJIorM4eCKMX MCCIIefJlOBAaHMM Ha NeHCTBYIOLIMX MellM0paTHMBHBIX
CHMCTeMaXx, BKJIKYAKIIMX, HAPAAY € M3BECTHBIMM [OJOXKEHUAMMU
PErMOHaNIbHOW OLIEHKM 3aKOHOMEpHOoCcTel (GOpMMPOBAHMA TI'MIIPOreoso-
FMYEeCKMX YCJIOBMM, NPeAJoXKeHHbIe aBTOPOM METOlbl CHeuMalbHOK
FHAPOOMHaMMYECKOM CHEMKHM, NMOCTAHOBKM M MHTERIIPETALIMM ONBITHO-

(PUMABTPALIMOHHBIX M TMAPOXMMMYecKMX Habawomenwmit, a Takme
CMCTEMaTHU3ALMI0 THAPOTeoNorM4eckux ¢parmedToB ana Beibopa
aHaJIOTOB.

4. ObocHOBaHbl MNPMHLUMIIBI T[OCTAHOBKM, MeroAbl o06Gobienusn
pPesyNLTATOB TIMAPOreoJIOrMYecKoi passefku u onpoboBanua Ha
ofbeKTax pa3BMTMA OpPOLUEHMA, KOMILJIEKCMPOBAHUA TNPAMBIX M KOC-
BEHHLIX MeToA0B onpoboBaHMA (pPa3zTMYHOr0 YPOBHA 3HAYMMDCTH)
AJIA PELIeHUA OlNpeleNeHHbIX MHMXKEHepPHbIX 3a/la4 M OLIeHKM JOCTOBep-
HOCTHM TMJIPOTEOJIOTMYECKMX TlapaMeTpPOB pacuYeTHhIX CXeM MeJlMopa-
TMBHOTO JpeHaa.

Meronm mccneposanmii, OCHOBHBIE METOAbl MCCAENOBAHMM:

— obobienne pesynbTATOB paHee MPOBEEHHLX TEOPETHYECKMX,
JKCTIEPUMEHTAJIbHbIX M HATYPHBIX  MCCHeNOBaHMN, — U3y4YeHue
3aKOHOMepHOCcTell  (POPMMPOBAHMA  TI'MPOTeOJIOTMHYECKMX  YCJOBMN
npu opoieHuu B I'ON0OAHOMN cTenyM M Ha APYrMX XapakTepHbiX ofbekrax,
uccleloBaHUe JIeHCTBYIOLLIMX CHMCTEM MEJMOPAaTHMBHOIO JipeHa’ka
M KaHAJIOB; — TEOPeTHYEeCKHEe M IKCTIEPMMEHTANbHLIE (MeTofaMM Moje-
NMPOBAHMA) MccnenoBaHks, Heobxonumue ana paspaborkm rupporeo-
JIOTHYECKMX OCHOB pa3BMTHMA M PEKOHCTPYKIMM MEeIMOPaTHBHEIX
CHCTeM.

IpaxTudeckan IHaYMMOcTh paborTmi IlpakT4ecKHe MPUIOKEHUA

pe3yJIbTATOB WCCNENOBaHWM, TPeACTABJIEHHLIX B AMCCEPTALMOHHOM
pabore, Ha ofnekrax B Cpenneit Aaum, Esponeiickoin uactu CCCP
u 3a pybexom, mokaszaam MX 3GPEeKTHBHOCTL € TOYKM 3peHMHA 3Ha-
YMTENLHOrO TMOBHILIEHMA HAAEKHOCTM I'MAaporeosorudeckoro obocnosa-
HMA OPOCMTENbHBIX MenMOpalMi, a TaK)e BO3MOMHOCTHM CHMIKEHMA
CTOMMOCTM Kak COBCTBEHHO TMPOreoJIOTMYEeCKHMX MCCJelOBaHMM, Tak
M MEeIMOPAaTUBHOTO CTPOMTEJLCTBA.

Peanmzanms paborui. PesysbTaThl BLINONHEHHBX MCCAEAOBAHMHA
HeMOCPeCTBEHHO MCNOJNb30BaHbl npyu paspaborke TOO u npoekTos
paseuTua opoluuieHus Jlxusakckoi crenu, JlaNbBEP3IUHCKON CTEMNHM,
I1 ouepenu Tamkanana, mexaypeuss Bonra-Ypan, AWITCko# crenw,
namnacos Onemoc (ITepy), orpacieBbix u GacceiHOBBIX CXeM.

Ilpeacrapnennas pabora pexomenposana B/O «Corwasoanpoekt»
B KauecTee nocobMA ANA CNEeMAaNMCTOB — IMAPOTeoJIOroB NPOEKTHO-
MA3LICKATENBCKMX WHeTUTYTOB obbenmHenuA. IlpakTHueckue peKomeH-
pauum paborel Brawovens: 8 BCH-33-21-0585.

DxoHoMuueckuii addext BHenpenmit — 1,2 mau.pybaeit.

Anpobanma paborsi. OcHOBHBIE Pe3ayJIbTATHI H OT/EJNbHbi€ ACTIEKTHI
paboTel pgoknazwmBaauch Mau nybaukosasmce M obCyxpmanuce Ha
CAeAYOIUMX BCECOK3HBIX M MEXAyHapPOAHLIX COBELIAHMAX, CEMMHAapaXx,
KoHMEepeHIMAX, KOHIpeccax, CHMIIO3MYMaX: MeXJYHapOAHBIH CeMMHAD
«'uaporeosioryyeckue MCCIeNOBaHMA JUJIA OPOIIAEMOro 3eMJIeleNIuA»,
Tamkent, 1968 r.; Bcecolw3Hbie COBELIAHMA 10 MEJIHOPATHBHOM
rMAPOreONIOTMY M MHIKeHepHoM reosormu 1968, 1972, 1976, 1980 rr;
MeKIyHaPOHBIA KOHIpece 1o uppurauuu u apedaxy, Mockea, 1975 r;
MeXKAyHapOAHLIE reoJloTH4YecKue KoHrpecchl 1975, 1984 rr.; cemuna-



pel cexuun «['mpporeocyorus» MockoBckoro obiecTBa ucneiTaTeNen
npupoas:, 1975, 1978, 1985 rr.; cumnosuym «Mopnenuposanue — 75»,
CIIA; cosemjadme «Meroaelr M cpeficTBa pelleHUA KpaeBbIX 3afat4r,
Pura, 1975 r;, IV HauuoHaNbHLIA KOHTpPECC rpasKJaHCKMX MHIKEHEepoB
IMepy, 1980 r.; coeemanue «CoBpeMeHHBIE METO[bl MHIKEHEPHBIX
MBBICKAHMIT ANA ueseir meauopaumu», Jymanbe, 1984 r.; BeecoroaHbin
Hay4YHBIA CEMMHApP M0 MCIOJb30BAHMUIO MOJAIEMHLIX BOJ Ha OpOIEHHE,
Baxky, 1986 r. Peayanbrarel paboThl TakKe QOKJIaABIBAJIMCE HA HAYyIHO-
TexHUYecKuX coperax CrenmajmMaMpoBaHHOrO OT/AENEHMA 10 M3bICKa-
HMAM ¥ MccaenoBaHuaM, uHetuTyta «ColoarunpoBoaxos», B/O «Coros-
soanpoexts, uuemmtyror BCETMHTEO, CAHMMPH, Cpegasrunpo-
BOAXJIOMOK.

Ny6aukauun. [lo Teme pauccepranuu OMyOJIMKOBaHO 46 pabor,
U3 HMX OfHa MOHOrpacus, HalMCAHHAA CAMOCTOATEJNBHO M 1 — B CO-
aBTOpCTBE, a TaKKe TMoJIyyeHo 1 aBTOpPCKOe CBMJETENbCTBO.

Crpykrypa u obsem pabors. [uccepraiusa COCTOMT U3 BBEAEHMA,
[LIeCTH TJaB U 3akmodenuda Ha 303 eTpaHMLaxX MallMHOMMCHOTO TEKCTA,
skatouaer 56 pucyHkos, 14 tabiui, CTIUCOK MCTIOJIB30BAHHOM JUTepa-
rypet K3 360 HauMMeHOBaHMIf, CIOUCOK ¢hOHIOBBIX MaTepUalioB u3
56 HaMMeHOBaHMIA.

PaboTa BLITOJNHEHa [0 MaTepuaiaM TPOM3BOJCTBEHHBIX U3bICKAHMIMA
¥ MecjeOoBaHM, NMPOBEJEHHBIX aBTOPOM MIM IIOJ €ro pyKOBOACTBOM

p uucTMTYTax Cpemasrmipopoaxionok, CowosrunpoBogxos, B Cneuma- -

JNM3MPOBAHHOM OTHEJEHMH I10 M3BICKAHMAM M MCCJAENOBaHMAM, a TaKKe

HayuHO-MCcCsejoBaTebekux pabor B mHCeTuTyTe " COMO3rMIPOBOAXO3’

no npobaeme 085.06 mnana 'KHT CCCP M COBMECTHBIX HAay4HBIX
uccaenoBanmit ¢ Kadgeapoi ruaporeonornu MI'Y.

A Brop npuHocuT cBoio GraromapHocTh uabickatenam Cpenasrurnpo-
soaxJonka, Cowoarunposoaxosa u COMaM 3a akTuBHOE ydacTue B npo-
sefeHnyu pabor. ABTOp cuMTaeT CBOMM J[0JI'OM BBEIDA3UTH raybokyio
npusHaTeisHocTs  npodeccopy  B. M. IlecrakoBy, 4bu  IEHHEIE
COBEThI ¥ HACTAaBJIEHMA Ha NPOTAMKEHMM MHOTUX JIeT B 3HAUMTEILHOH
mMepe  CrnocobCTBOBAJM  YCHEIIHOMY  3aBEpIIEHMIO  MPOBe/leHHBIX
uccnenoBaumit, a Takse npodeccopy C. III. MwupaaeBy 3a nomolilb
¥ moAZep:Ky npu paspaboTke auccepTalvM.

COIEPHAHME PABOThHI

Yacre I. OcHoBHBble npobieMbl TEOpMM M TIPAKTHKM TMAPOreoJioTH-
YecKMX ucciejoBaHMil Ha obbeKTax MppMrauuu.

Tnasa 1. IlpobGiemMbl MeNHMOPAaTHBHON TrMJAPOre0JiOTHHM B CBA3H ¢
passuTHem opomaemoro semuenenun B CCCP.

B nauccepraumoHHoit pabore, ¢ y4eToM ee HaNpapBJeHHOCTH, pac-
cMoTpersl  ocoGeHHocTM M npobieMbl  pasBUTUA  OPOCHTEIBHBIX
MexMopalMii, a TaKyKe CBA3aHHbIE C HMMM 3amauyu paspaborku Teope-

THYECKMX OCHOB M MNPaKTH4YeCKMX MeToJoB MeJIMOpPaTHBHO-THAPO-
reoJIOTMYECKMX MCCIe0BaHuM.

1.1. BaHe#mei coBpeMeHHO# [1pobaemoin MeJMOpPaTHBHOM
FMAPOTEOJIOTMM  HBJSETCA  PassMTMe  METOAOJNOrMM  MCCaenoBa-
HMA NeHCTBYIOLMX OPOCHMTENbHBIX cucTem. TPaaMUMOHHBIE METOALI
I'MAPOTeoOrMYecKoit pa3pefiku M ONPOOGOBAMMA HANpABRJIEHL! Ha uU3y-
genue cpeabl ¥ He 0DECTIEYMBAIOT MOJdYUeHMe meobxonumoin uHpopma-
MM 1O B3aWMOAEHCTBMIO MEIMOPATMBHBEIX CHCTEM ¥ MMOAIEMHBIX BOZ.
Mosromy Heobxoamma paspaborTra NPWHUMIMANBHO HOBOTO noaxona,
BRJIIOYAKOIIEro, HAPAAY C PEerMOHaJIbHbIM aHAJTH30M 3aKOHOMEpPHOCTeH
(POPNMPOBAHMA TEXHOTEHHO-THAPOTre0JIOTrHHeCKUX YCJIOBMI C pasBUTHEM
OpPOCHTEJIHBIX ~ MENMOpalMi, CXeMaTH3aluio IrMAPOreoJIorH9ecKux
yCnOBMiA, HaNpaBleHHYX Ha O0DOCHOBAaHME ONpPENENEHHLIX TeXHHYEe-
CKMX pelleHuH, TIPUMMEHeHMe HOBhIX METOJ0B TI'MAPOTEONOTHHECKUX
HCCe0BaHMIA HAa AEHCTBYIOIMX CHMCTEMaX, MCTIONb3IYyeMbIX B Ka4ecTne
aHaJIoroB.

1.2. OnuT pa3sBMTUA OPOCHTENbHBIX MenMOpalLMil CBMJETeNbCTBYeT
0 HeoDXONMMOCTH y4dera €EMKOCTH M ITPOBOAMMOCTM BOAOHOCHOTO
KOMTLZIEKCa TpM PpellleHMM 3ajiay PeryiMpoBaHMA M PalMOHAJLHOTO
MCTIONB30BAHMA BONHBIX pecypcoB. [nA MHOIMX MOCTPOEHHBIX obpexToB
MDPMTalluM MHIKEHieDHLIMM PpellleHMAMM NPefonpefensica noagbeM
YypOBHA TPYHTOBHIX BOJ C IMOCHEAYIOLMM BBOZIOM JpeHaxa. 3ro
B CBOK OuYepeAb MNpefONpeNeNuo 3HauYMTeNbHbBle IIOTepH BOALI HA
3aroJIHEHMEe eMKOCTM MOII[HOM 30HBI aspallui, 3acoJieHHe IMOABEMHBIX
Bon ¢ npubiMikeHHeM MX YPOBHA K IOBEPXHOCTH 3€MJIA H cbpoc 3a
npefens Maccusa (wame THO B BOJIOMCTOYHMK) JPeHa)XHLIX BOJ
MNJA0XOro KadecTBa. McCrnonb3ydA M3BECTHLIE TEOPETHHECKHME W MEeTO-

.AMuecKkue paspaboTkuM B ITOM obnactu (C.ILI.Mupszaes, 1974 u ap.),

uenecoobpa3Ho mnepecMOTPeTH MOAXO0A K INOCTAHOBKE TIMAPOreo-
JIOTMYECKMX I[IPOTHO30B, OPMEHTHPYA MX B  COOTBETCTBYIOLLIMX
YCIOBMAX He Ha IMPQrHO3 MOABEMa YPOBHA TPYHTOBBIX BOA, a Ha
OLlEHKY BO3MOMCHOCTH BO3BpaTa WHMMILTPALUMOHHBIX MOTEPL M PEryJin-
posanue emKocTM DacceifHa MOJ3EMHBIX BOJA Ha OCHOBE co3faHusA
KOHTYPHBIX MJM [JIOIIAJIHBIX  CHCTEM ApeHaxHO-BoA03a60pHBIX
CKBaj)<MH, HYTO TaK)e cO3faer JONOJHWTENbHbIE BO3MOMKHOCT
OTITMMAJBHOrO peieHuA npobseMbl COXpaHEHMA Ka4decTBa BOAHLIX
pecypcoB M OXpaHbl OKpYalolen cpeasl.

1.4. Pa3BuTHe METO[0OB TI'MAPOTreoJOTMYecKuX MCCNelOBAHMA Ha
HOBLIX M pa3suBajoumxca ofbeKTaX OpOIIEHMA CBA3AHO C Heobxo-
AMMOCTBIO  1eIeHaNpaBJeHHOro MpOBEIeHMsA  MCCHEeNOBaHMM  AJA
pemeHus ONpeAeNeHHbIX MHKEeHEPHBIX 3anat. MasecTHO, 4TO M3 ob1IeH
MJIOLa/iM OpOIIAEMBIX MaCCMBOB € MOCTPOEHHLIM TOPH30HTAJILHLIM
apenaxkom cebie 40% (To eCcTh MOUTH noNoOBMHA) B TOM MIM MHOM
Mepe XapaKTepuayeTcs HeyJOBJETBOPUTEJbLHBLIM MEeIMopaTHBHbIM
COCTOAHUEM. Tanuﬁmac&x}ﬁmnnm% OpOCUTENIbHBIX MEJIMo-

paumii B yCJOBMAX [PUMEHEHWs rOpM3OHTANAbLHOTO npeHa)a He
npeacTaBIAeTCA rapaumpomunogw.
¢ HEHNOCTATOYHO IeileHATpaBeHHbIM TMPOreosoruyeckumM 0b6oCcHOBa-
HUeM . E€HHOCTBK) MEeJMOPaTHBHBIX KpHMTEpHUEB




j[ApeHupoBaHMA, a Takxe HENOCTATOYHBLIM TEXHWYECKAM _yPOBHEM
CTPOMTEILCTBA M DKCIIIIyaTaluy MeIuOpaTUBHBIX CUCTEM. CnenosaTesib-
10, HaubOTiee SMMERTUBHBIN MyTh TMAPOTEOJOrMYecKoro 06oCHOBaAMMA
palMOHANBHBIX MEITMOPAaTUBHBIX PEXKMMOB M METO/I0B IPEHMPOBAHMA —
MccneqoBaHMe JeMCTBYIOLMX OOBbEeKTOB OpolleHMA B AaHHBIX MM
AHAJOTMYHBLIX [IPUPOHO-XO3AKCTBEHHBIX YCJIOBMAX. Tak ke Kak,
HanpuMep, B DPYAHMYHOW TMIAPOreOJOrMM HEBO3MOMHA IIOCTAHOBKA
\MporHo3HBIX pacyeToB BOAONPUTOKA Ges yuera ocobeHHOCTeH TOPHBIX
BLIpaBOTOK, B MENMOPaTUBHOW TI'M/POre€0JOrMu Heobxoamum obcros-
TeNbLHBIA aHAJNM3 YCJIOBMI B3aMMOJEHCTBUA coopyKeHuH ¢ NOA3EeMHbIMMU
BOJAAMM M BOJOBMEIAOLIEN CPe/loi, OLIEHKAa MX rMAPOAWHAMMHECKOTO
HECOBEpPLIEHCTBA, MCCJEN0OBaHMWe JMHAMUKM MCTOYHMKA TIMTaHWA
TPYHTOBBIX BOJ — MHpUILTPaLUMW [P OpOIIEHUM B onpeneleHHbIX
TEXHOJOrMYECKUX YCIOBMAX, YCTaHOBJIEHWE B3aMMOCBA3M C OCHOBHBIM
«BBIXOMOM» TIOYBEHHO-MEJIMOPATUBHBIX MCCIIEJOBAHUNA — KPUTEPUAMMU
apenupoBanua (M. II. Anunapos, 1985). Heobxoamma TmMOCTAHOBKA
M MHTEpNpeTauua TUAPOreoJornyecKux ucenenoBaHMi, B HacTHOCTH,
paaBefiK¥, ONMBITHO-UJIBTPALIMOHHBIX pabor u Habmoaeruit ¢ LIMPOKUM
nMpuMeHeHuMeM NpuHUMNa oOpaTHOW CBA3M Ha OCHOBE MCMOJNB3OBAHMA
AAHHBIX HaTYPHBIX Habuofenuit Ha IGACTBYIOIIMX CHCTEMAX M aHAJIM3A
TECTOBBIX  MOJENei TMIIOBBIX TMAPOTEOJIOTUHECKMX () parMeHToB,
0coDEHHO HeCTAHNAPTHBLIX PAaCHeTHBIX CXeM, NIl BhIABJIEHWUA THIPO-
MHAMUYECKOW POJNM OTAEJBHBIX BJIEMEHTOB pPaCcHeTHOM CXeMbl,
¢ mocnemywoups  obocHoBaHMeM AEeTaNbLHOCTH  MCCIeNoBaHMM,
pallMOHAJNILHOTO KOMIJIEKCa MEeTO/I0B onpobopaHuA (NIPAMBIX M KOCBEH-

HEIX) ¥ Y4YeTOM 3aflaHHOM JAOCTOBEPHOCTHM Ppe3yJbTaTOB PpellleHuA

MOCTABNEHHONW MHXeHEepHOH 3aZlaqdM.

I'nasa 2. AHaju3d XapakTepHbiX ocobesmocteidl ¢opMmpoBanmMs
rHIPOTE0JIOTHHECKHX YCJIOBHIH 00LeKTOB MpPHralHH.

VecnenoBaHuAM 3aKoHOMepHocTeit (OpMMpOBaHMA TUAPOTE0JIO-
rMYecKuMx ycloBui Ha oObekTax uppuraumm B apujHbix obnacTax
Hallleii cTpaHbl [OCBALIEHB MHOTOYMCIEHHble paboThl y4eHbIX U CTie-
umanucroB-npaktukosB. Cpeau HuX HeoOXoAMMO OTMETUTH paboThl
I.J. Apxanrenbckoro, M. M. Kpeurosa, O. K. Jlanre, H. H. Xoxxubae-
pa, M. A. IlImugra, a rakxke paboret M. C. Anumosa, 3. I. Bakcma-
ua, B. A. Teitnua, T. H. Kamenckoro, JI. M. Kaua, H. A. Kenecapuna,
JI. A. KpacunbslMKOBa, O. B. MaBnaHOBA, A. A. MakkaBeeBa,
C. IIl. Mupaaepa, B. fl. Heiimana, IL A. IMankpatora, IO.T. IlnanuHa,
M. M. Pemerkuna, H. B. Porosckoit, B. I'. Camoitsrenxo, M. C. Crabanna-
woBuua, A.M. Coiidepa, P.T.Trauyk, A.C. Xacanosa ¥ MHOIMX
Apyrux. XapaKTepHhle 0COGEHHOCTH MeaMopaTUBHO-THAPOreoI0ru-
yeCKMX VCa0BMiA 0600111eHbl M CUCTEMAaTU3MPOBAHEL B paBorax JI. M. Ka-
ua, H. B. Porosckoir, H. H. XomkubaeBa u ApYrunx. AHanmus 3THX
oboblenmit ¥ pe3yJbTATOB TPOBEJEHHBIX TUIPOTenJIOrHHecKuX
weenenosanuit mokasan ciefyioutee. OOBEKTH! COBPEMEHHOTO W Mep-
CTIEKTMBHOTO DPAa3BMTMA MPPMTalMM PAcrpocTpaHeHsl Ha pasvIMHHEIe

pPeruoHbl, OTIMHYALIMecH Mo KJIMMaTHYECKMM, TeoJIOrO-CTPYKTYPHBIM,
reomopdonoruueckum yciosuam. Bmecre c Tem, cpeau 9TOr0 pasHO-
obpasus BbyensiorTca no ocobeHHocTAM (OPMUPOBAHMA M Pa3BATUA
MOA3EMHBIX BOJ, @ TAKXKe BIMAHMSA OPOLIEHMA HECKOJBKO XapaKTep-
HBIX TUTIOB TMAPOreOJOTHYeCcKMX YCAOBMMA:

1) npearopHbIX LUIeH (OB (B TPEATOPHBIX M MEKTOPHBIX BrIafiMHAX),

2) nonuMH KpPYITHBIX pPeK;

3) BoAOpa3feNbHLIX PaBHWH MEXIYPeuui;

4) cybaspanbHBIX [EJbT,

5) MOpPCKMX paBHMH.

B  aucceprauuoHHO# pabore  paccMaTpuBalOTCA ocobeHHOCTH
(OPMMPOBaHMA TEXHOTeHHO-TMAPOreOJIOTMYECKMX YCJIOBUNA B ITHX
Cly4aAX, BO3MOMKHOCTH MCIIOJB30BAHMA TIOJ3EMHBIX BOA C y4eToM
HOBOTO MHTEHCMBHOTO MCTOYHMKA IMTAHMA — opouwleHudA. IIpu aTOM
¢ TOYKM 3peHus 0BOCHOBAHMA M IOCTAHOBKM IMPOTHO3HBIX TMAPOTres-
JIOTMYECKMX 3afad peluapllee 3HAYeHHWE MMEKOT TaKue TMAPOAMHAMK-
yeckue ocobenHocTH 0OBEKTa, KaK HaJauuue (MM OTCYTCTBME)
B paspese BOJOHOCHOTO KOMIUJIEKCA HAJl PerMoOHaJbHBLIM BOAOYIOPOM
NJaCTOB BBICOKOH TPOBOAMMOCTM M BbIpaxeHHBIX 1o cBaboanoi
(MAM TNBE3OMETPHYEeCKO#) TOBEPXHOCTH IIOTOKOB TOA3EMHBIX BOJA.
Onpenenas XapakTep TMAPOAMHAMMYECKOW MOCTAHOBKM IIPOTHO3HBIX
safay, nenecoobpa3Ho BBIAENATH, IO KpaiHel Mepe, TPpM pPalHOBUI-
HOLTH TMAPOTeONIOrMYIecKkuX ycsoBuii (35), koroprie, B obumem, coorser-
CTBYIOT M3BECTHBIM TPeAJIOKEHNAM M. M. KpuinoBa no knaccudukraummu
TMIIOB peXuMa TPYHTOBBIX BOX:

a) CTOKOBBIE® YCJOBMH, XaPAKTEPUIYIOIIMECHA XOPOLIO BhIPA’KEH-
HpIMM | reoMIbTPaLMOHHLIMY TIOTOKaMK, Ppa3BMTHIMM OT obnacre#
TIMTaH no 6GazucoB MOAJEMHOrO CTOKa, C HaJW4MeM B pa3pese
nuacToB Bhicoxok- mposoammoct (T 200—500 m2?/cyr);

6) MHOUILTPAUMOHHO-CTOKOBBIE YCIOBUA, AJIA KOTOPbIX XapaKTepHO
npeobnafaHue MECTHOTO NUTAHHA TOAIEMHBIX BOA, reoMabLTPalMOH-
Hble TOTOKM Mo xapakrepy cBoBoaxoi (uau Nbe30MEeTPUHEecKoH)
NIOBEPXHOCTY He NpOCNEeXMBAIOTCA, TEM He MeHee B padpese BOJIO-
HOCHOTO KOMILNEKCca OTMedaeTCHd pa3BMTHE NJAACTOB BBICOKOM TMpO-
BOAMMOCTH, |TO npefonpeRenaeT BOIMOMKHOCTE MCKYCCTBEHHOIO CO-
ajaHuA TreoMALTPALMOHHBIX TOTOKOB MOLUIHLIMM  MCTOYHMKAMM
«BO3MYILEHMA»

B) MHUIBTPaLMOHHBIE YCIOBMSA, OoTAMHawLMecs OT uHpHUIBTPa-
LIMOHHO-CTOKOBEIX OTCYTCTBMEM B paspese MJ1acTOB BBICOKO# TIPOBOMIM-
MOCTH.

Mcxons U3 M3BECTHBIX 3aKOHOMEpHOCTeH dopMUpPOBaHUA THIPOTeo-
JIOTHYECKMX YCJIOBMiA B PadOHaX COBPEMEHHOrO M MEpCreKTHBHOro
pasBUTMA MppMraluM, MOMHO KOHCTATMPOBATE, YTO CTOKOBBIE
YCIOBMA XapaKTepHB! AU1A HAKJIOHHBIX MPEArOpHbIX mneigos (puc. 2.1),
MEXTOPHBIX BMajiMH, TePPACMPOBAHHBIX AOJMH KPYMHBIX PEK, acTya-
pueB, TO €CTb, NPEMMYIIECTBEHHO, A1 OpOreHHbIX obnacTeit ¢ MHTEH-
CMBHOM JeHynaluuei ¥ 0CaJKOHaKOMJIEHWEM. B cBow odepenb, MHPUIb-



TPalUMOHHO-CTOKOBBIE ¥ WHOMIBTPAUMOHHBIE YCJIOBMA XapaKTepHbI |
ansa raybokoit mepudepuu TNpeAropHLIX mneicos (puc. 2.1), BOmO-
pasfielbHBIX PaBHHMH, HeTeppacHpPOBAHHBIX JOJMH KPYMHBIX pPeK
(puc. 2.1) B cpenHem M HHIXKHEM TeyeHuu, cnabo BeIpaKeHHBIX
B penvede Bnaaun (puc. 2.1), B TOM uMcie MJOCKUX BMNaJiMH B HU3KO-
ropbAX M MENTKOCONOYHMKAX, M INA APYTHX obnacTeit, CyLIECTBEHHOM
0COBEHHOCTLIO KOTOPhIX ABIAETCH OTCYTCTBME 3HAUMTENBHLIX BHELIHMX
MCTOYHMKOB MMTaHMA M BhlpamenHoro Gasuca croka.

IFnaea 3. ObocHOBaHME TPNHLUMIOB CXEMATH3AUMWM M pOTeoiOru-
YecKMX YCJIOBMM.

MeaNopaTHEHO-THAPOTEONOTHIECKOE palionxposamme. Hayuno-mero-
AMUECKHe OCHOBLI MENMOPATHBHO-THAPOT€0IOTHYECKoro pa HOHMpOBaHMA
paspaboranbl JI. M. Kauem, M. M. KpbiioBBIM, O. K. Jlaure, H. B. Po-
ropekoir, P. . Trauykx, H. H. Xommubaesnim, M. A. IMImuaTOoM.
OrpenbHble acleKTbl PpelleHus aTOM 3aziadyM MCCJefoBanM  TaKKe
B. A. Bapon, B. A. Teinu, C III. Mupaaes, JI. A. OcTpoBCKuiA,
A. A. Pauunckuit, H. M. Pemwerkuna u apyrue, B TOM yycae aBTop
(13,28,35). CnoxuBILINECH rnpencTaBlIeHUA O MeJaMopaTHBHO-THIPOTeo-
JIOTM4eCKOM PaiOHMPOBAaHWY OCHOBAHBI Ha HOJNBIIIOM OTBITE M3YHYEHUA
06/bEKTOB OPOIIEHUA ¥ Pa3HOCTOPOHHUX TEOPETUHECKUX uccaefoBaHUAX.
Cnenyer, OAHaKO, OTMETHTh, HTO BO MHOTMX caydasX OCTaKTCA
HENOCTATOYHO  MCCAE[IOBAHHBIMM  TEXHOJIOTMHECKUE ocobeHHOCTH
uayuaemoro obbexkTa OPOCHTEJNBHBIX MeJMopalMi, XoTA OHM B 3Ha-
YMTENLHON Mepe OTpeAendalnT ¢opMupoBaHUe TEXHOreHHO-THIpOTeo-
normueckux ycaopui. C 9TOH TOUKM 3pEHMUA Haubonee BarXKHBIM
npecTaBisfeTcA OTpaXKeHWe Ha KapTe paiioOHMpOBaHMA OCHOBHBIX
BIEMEHTOB OpPOCMTENbHOW CHMCTEMBl M OLEHKA rUAPOAMHA MU YECKON
POJIM MCKYCCTBEHHBIX MCTOUHMKOB MUTAHUSA MOA3EMHBIX BOJ, JIeHCTBYI0-
mwmx Bogo3abopoB M ApeHa)<a. -

leothpunbTPANMOHHAS CXEMATM3ANMA. Wcenenosanus B obnacti
KO/MMYECTBEHHO#  TMAPOTeoJIOTMYECKOH  CXeMaTH3aLuu ofrbeKTOB
opolenus, HanpaBleHHOW Ha obocHOBaHMe MPOTHO3HBIX pPac4eTos,
aKTMBHO pa3BMBAIOTCH, HaUYMHAA C 60-x ropoB. OCHOBHbIE TEOpeTHIEC-
Kue TIOJNOMKEHUsi 1o ODOCHOBAHMIO PErMOHAJNBHBIX MPOTHO3OB Bb1M
npencrasnens B pabore M. C. Tlamkosckoro B. M. Illecrakosa (1968),
M0 y4Yery BepTHMKalbHO# HEeO[HOPOIHOCTH CTpOEHMA IOTOKAa B pacuer-
HBIX CXeMmaX JjpeHa)a — B paborax B. M. Illecrakoea (1965, 1966,
1969), NMPMHLUMIIELI pPaiOHMPOBAHUA MACCHBOB OpOILUEHMA 110 JUTOJIOrO-
MIILTPALIMOHHBIM  YCJIOBMAM — B KaHAMNATCKOM  AMCCepTaluu
B. I. Camoitnenko (1965), mo THITOBBIM buaBTPALMOHHBIM CXeMaM —
B pabore (4). HayuHo-meTomuueckne OCHOBBI TreodUJIBTPaLMOHHON
cXeMaTH3allMy OpOolaeMbIX MaCCHBOB 38710 eHbI B pabore B. M. Illecra-
koBa M aBropa (8). PasBuTuio 3TOrO HanpasieHus ucceOBaHU M
B 3HAYMTeNbHON Mepe criocobeTBOBaNM TaKMKe paborer M. K. Tasuy
u B. M. lllecrakosa (1975), JI. Jlynkepa u B. M. Illecraxkosa (1976),
H H. Xomxubaesa u B. I'. Camoitnenko (1976), U. K. TaBu4 (1980,
1984), B. A. Bapona u ap. (1981), A. fI. Oneitnuka (1981), a Taxxe
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Puc. 2.1. Cxema x 060CHOBAHMIO OCHOBNLIX TMMOB I'MJAPOTE0JOTHIECKMX

(ma npumepe Tonommol crenu):

A 9aCTH NpearopHoro
1V — Jdmxernicalicko-

Cuip-Jlapsu, VI — BTOpas

ehda,

, I1 — cpennn

111 — nepucepun NpPeAropHOro Ui
HCKOe TIOHMMeHMe, V — TpeThs Teppaca p.

1 — cromommii, 2 — MHOMILTPALMOHHBIR, 3 — WHOUALTPALMOHHO-CTOROBBIN,

1 — mepxXHAA HacTh NPeAropHOTO mneida

M Mepeas Teppachl p. Crip-lapeu.

Ca



paboretr (29, 30) u npyrue. O60bLeHne pe3yJIbTATOB 3TMX MCCJEN0Ba-
HM# noasonser obocHoOBaTE MPUHLMIIE KOJMYECTBEHHOM TMAPOreoso-
IrUMuYecKoil cxeMaTuzaluuu 0DBEKTOB OpOoCHTENbHBIX MeJIHOpaLMn.

B COOTBETCTBMM € TIOCTAHOBKOH IPOTHO3HLIX PpacyeToB, CJEAyeT
BLIRENIMTL, 10 KpakHeH Mepe, 1Ba TMNA PUABTPALMOHHBLIX CXeM, pa3Jiu-
yajpumxes no MacmrabHOCTH paccMaTPpUBaeMbIX 3ajat. peruoHalb-
Hble ¥ JIOKaJbHBIe (9).

Permonaibanie reoduiIbTPalMOHHLIE CXEMblL IMocTpoeHue Peruo-
HAJILHOM CXeMbl 11e71eco06pa3Ho /A CTOKOBBIX MJIM MHUILTPALKOHHO-
CTOKOBBIX YCJIOBMM Ha OCHOBE KapThl NpOBOAMMOCTEH# BOJIOHOCHOTO
KOMILJIEKCa 0 PerMOHaJbHOr0 BOAOYNOpa C OTPayKeHMEM BHELIHMX
M BHYTPEHHMX TMAPOAMHAMMHYECKMX TpaHMLL IIpn aTOM paLMOHANBHO
npuBeaeHue HEOJJHOPOAHOM TOJIIM K MNJAcCTy 3KBMEAJIEHTHON MPOBOAM-
moctm Ty c namopamu Hy (9). Ha peruonanbhyro cxemy uenecoob-
pa3Ho BeIHECTH pa3bMBKY HaMeyaeMmoi MOAenu obbexTa, 4TO MOIBOJAET
oTpa)xaTb BHyTpeHHue rpanuust 11 poxa (vHPUABTPALMA, UCNapeHue,
Bono3abopsl M Ap.),- 06obLieHHbIe 10 KaxaoMy BioKy. I1pu nocTpoeHuH
perMoHaNbHOM CXeMbl BO MHOTMX CHy4YasX OKa3blBAETCHA HeobXoauMBbIM
oBOCHOBaHMEe W MCCJIefoBaHME pAfa (ParMeHTHBIX (MJIAHOBLIX,
npouneHeix) 0OpaTHBIX M DNMIHO3HBIX 3aja4 And obocHOBaHMA
MHTePNOJNALKMM (IKCTPATIONALMM) BEIUHUH MApPaMETPOB, YCTaHOBJIEH-
HbIX, KakK MNpaBuJIo, JJIA BecbMa OrpaHM4YeHHOro wHMcJaa 6J10KOB.
MeToab! peaJu3aliMy Ha TJIAHOBOW MOJENyM 3JIeMEHTOB MeJIMOpaTHBHOM
cucTeMBb! (KaHANOB, APEH, CKBajKUH) 0CTATOYHO noapobHO paccMoTpe-
HBI B JIMTEpaType, B 4acTHocTH, B pabore U. E. KepHosa, B. M. lllecra-
koBa (1971). Bmecre ¢ TeM, y4eT JMHEAHOro CHCTEMATHUHECKOTO Ape-
Ha)a (B 4HaCTHOCTH, ropuaﬂu'ra.ubnoro), KaK BHYTpPEHHed TrpaHHUILbI
111 popna, uenecoobpa3Ho OCYLIECTBIATb TAKHM obpazom, uTOOBLI
yie Ha CTaAMM PETMOHAJNBHOA MOJENM OPMEHTHPOBOHHO OLEHUTE
palMOHaJIbHbIE MeKAPeHHble PacCTOAHUA (L). Jas aroro aBTOPOM
PEKOMEHZIyeTCsi Peasiu30BaTh MHTETPAJIbHOE CPEHee 3HaueHue Hamnopa
AJIA ONpefeNeHHOro MeXJApPeHbs ¥ 3aJaHHOrO Hanopa B cpenHei ero
yactu (35).

Jlokanbame reoduasTpanmMonHbie cxemul. [locTpoeHue JNOKaJIBHBIX
cxem Heobxomumo npu 060CHOBaAHMM TIPOTHOBHBIX FMAPOTE0JOrMHECKUX

pacueToB, CBA3aHHBIX, C OCYLIECTBJIEHMEM KOHKPETHBIX MHXXeHEePHBIX
MepOTIpUATHH (KaHAaJOB, ponosabopos, papenaxa u ap.). Ilosromy
HEODXOAMMO OTMETHTh HEpalMOHAJIBHOCTE [OCTPOEHMS JIOKaJbHBIX
cxem «Boobue», Bea mpuBaAsku K oBocHOBaHMIO OTpefie/IeHHOM MHMKe-
HepHO# 3ajnauM. B muccepraLMOHHON pabore paccMOTpeHbl OCHOBHBIE
TNPMHLMIILI PELIEHHA 3TO# 3ajauy Mpyu 0GOCHOBaHMM PACHUETHLIX CXEM
MEenMOpaTUBHOro JipeHaxa. B aTom ciy4ae pa3Mepsl obnacTtu reopuib-
TpaumMu (30Ha BIMAHMA NPeHbl) CPaBHUTENBHO HEBENMKYM M IMAPOAMHA-
MMYEeCKOe JIeHCTBMe ApeHaxa, B OCHOBHOM, ONIpeieNiAeTCA BepPTHKAJIBHOM
HEOHOPOAHOCTHIO CTPOEHMSA MOTOKA M YCJIOBUAMM MUTAHUA TTON3EMHBIX
soz. IIpakTHHYECKM OCHOBHBIM (baKTOPOM, ONpefesAloiMM Beibop ™ina
npenaxa u 3hdERTUBHOCTL €rg AeHCTBMA, ABJIAETCA Hajau4ue B pas-
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pese XOpOIIO MPOHMUAEMBIX BOJOHOCHBIX naacro. Bmecre C TeM,
npu  ODOCHOBaHMM  TOPMIOHTAJIBLHOTO (unu  KoMOMHMPOBAHHOTO)
npenaxa GoJbllioe 3HAHUEHME MMEET NPOHKIIAEMOCTb HETIOCPEACTBEHHO
cN0f, B KOTOPLIA 3aJi0XKeHa ApeHa. B 9acTHOCTHM, €CJIM ApeHa nonapaer
B TPOCJIOA TMecKa WIH MpPOCJIOA TJMH, pacHeTHhIe MeXipeHHble pac-
CTOAHWSA MOTYT OTAMYATBLCA B AECATKM DA3 (8).

PeayabTaThl reouIbTPaLIMOHHOM cxeMaTH3alMu uenecoob-
pasHo orobpakaTb B Buje CNELMAJBLHOTO paitOHMpOBaHMA, KOTOPOE
B HEKOTOPBIX CJIydasX Moxer ObITh COBMELIEHO ¢ KapTaMu MeJuopa-
THBHO-TMAPOre0JOrMYecKOro paioHUpOBaHUA. Dro, B 4aCTHOCTH, OTHO-
cuTCA K Caydalo MeaKomacurrabHoro paitOHMpOBaHUA, HEOOXOAMMOro
nna obocHoBanus DaccelHOBBIX  CXEM pasBUTHA OPOCHTEJbHBIX
MenMopalui, B KOTOPBIX OLEHMBaeTcH npuHLUMNMaNbHAA HEoOXOAM-
MOCTh ¥ BO3MOMHOCTD MCKYCCTBEHHOrO JIpeHMpOBaHMA, 4 TaKxKe
paLMOHaJIbHbIE THIBI JIpeHaxa (28).

B cayuasax kpynHomaciutabuoro paioHMpOBaHMA TI0 THIOBBEIM
reopuIbTPALIMOHHBIM CXEMaM HeoDXooMMaA AeTajlbHOCTh OTParKeHusA
KOJIMYECTBeHHBIX TOKasaTeseir Tpebyer COCTaBIeHUSA OTAEeNBHbLIX KapT
BOJIOHOCHBIX TMJIACTOB, a B ciaydasx obBocHoBaHMA rOpPM3OHTAJILHOTO
ApeHa)ka — TaK)XXe KapTMPOBAHMA TOKPOBHBLIX OTJIOXEHWH HAa ypOBHE
rOPH3COHTaNBHOrO JApeHama. OPPeKTMBHOCTE TaKOrT0 KapTHPOBAHMA
noxkasaHa B AuccepralMoHHON pabGore Ha npumepe JXKM3aRCKOH M
Kapumsckoii crenu (27). Mcnonb3opanue KapThl MPOHWLAEMOCTH MO~
KPOBHBEIX OTJIOMKEHMH, HapAny C TOMOOCHOBOH, NPH MNPOEKTMPOBAHHM
noasoJsifier BhibpaT™s HAMIYHIIMA BAaPMAaHT pasMElLeHMA JpeHa)XHOH
cerM B MJaHe.

[Ipu HM3KOH MPOHMLAEMOCTH TOKPOBHBIX OTNIOXKEHM B caydaax
npuMeHeHUA KOMOMHMPOBAHHOTO JpeHaxa cobcTBEHHO TOPM30HTaNb-
Had JpeHa dYacTo OKa3blBaeTcH manoadbdekTMBHO! ¥ Momer ObITh
samenena TpyGonposoaom. Pacuers:, mpoBefeHHbIe aBTOpPOM, NOKa3aJu,
gyro anA npubinikeHHOW OLEHKH 1enecoobpa3HOCTH TAKOTO pelueHus
MOMKHO _ BOCTIONIBI0BATLCA CAEGAYIOLMMM KPMTEpMAlbHBIMM  COOTHO-
[IEHUAMM TUAPOAMHAMMYECKOTO HECOBEpLIEHCTBA rOpM3OHTAJIbHOrO
npenaxa (Lyg)y JMHMM CKBAXKMH — yeusmrene# (L)

— npMMEHeHMe TOPH30HTAJbHOU HbI
npw |[. < 5 P H P Ta ou ape
" a

a(ppeKTHBHO,
npu 5 ‘_LE!Sl < 10 — palMOHaJbHbBIA TN KOMOGMHMPOBAHHOTO
c apeHaxka jaosxeH 6biTh obocHOBAH 3KOHO-
MMWYECKMM DPacyeToM,

npu ﬂ_%‘s_,. 10 — uenecoobpasHo NMpuMeHeHHe 3aKPBLITOTO
c Tpybonposoza.

B cy4asX CyIIECTBEHHOH HEQNHOPOJHOCTH CTPOEHMA MOKPOBHBIX
OT/IOMEHMIT BO3HMKaeT HeobXoaMMOCTb aHanu3a CTOXaCTHUECKON
MOZIeTM, TO €CTb YCTAHOBJIEHWS BEPOATHOCTH BCKPLITMA APEHOM TOTO
MJIM MHOTO Npociaod 1 M3MEHYMBOCTH €ro MOIHOCTH. WUasecTHO, HATIPpHU-
mep, ana J[au3aKCKOA CTeNH (M. C. Mamxosckuit, B. M. Illecrakos,



1968) u TonopHon crenmu (A. M. Coitcpep, 1971), uTo pacrnpeneneHme
3TMX TIlOKasaTesJed XoOpoLIO ONUChIBAETCHA TEOPETUHECKOW KPHUBOH
pacnpenenenus Ilyaccona. .

Inasa 4. Obobmenme u pa3paboTxa meronoB M/ pOrecJIOrN9ecKkux
NPOrHO3HLIX PACYETOB B CBAIM C MEANOPATHEMLIM CTPOMTENLCTBOM.

MeronamM TPOTHOZHBIX MEJTMOPAaTUBHO-THAPOTEOIOrHHeCKuX pacue-
TOB mNOCBALIEHO DoJnblloe KOJUIECTBO uecnepoanui. Cpeam HMX
Heobxonumo orMeruts paborsr @. B. Abyranmesa, C. ®. ABepbAHOBA,
B. U. Apasuna, B. A. Bapona, H. H. Bepuruna, WM. K. Tasuy, JI. K. Tox-
Gepra, U. E. Mepuosa, B. C. 3unsbepra, I'. H. Kamenckoro, U. Y. Kpa-
umua, E. A. Jlomakuna, B. M. Jlansko, B. A. Muponenxo, U. C. ITaw-
xoBckord, J. M. Tlepecynsko, B. K. Pynaxosa, A. B. CurHuKOBa,
M. A. Copoxunoir, B. E. lllamanckoro, B. M. Illecraxosa,A. M. IlIma-
kxosa, JI. @®. IlllysnbruHa u MHOTME JApYyTHE.

B 3apybeskHoit JuTEpaType TaKKe yAenAeTcA 3HAUYMTEJbHOE
BHMMaHMe T[IPOTHO3HBIM pacueraMm M MeTo/aM MOJIENIMPOBaHUA,
B uwactHocTH, B paborax X.Bayspa, fl. Bapa, Jle Bucra, JL. Jlyxuepa,
C. Heiomana, T. IIpukera u JI. Jlonkeucra, X. Pawrona, JI. Pemcona,
Jl. Xopubepra u @®. Mouca, U Py6una, P. Tomaca, [l. Punnuna,
A. Ppwuaza.

IIpoBeAEHHLIMM  MCCIIEIOBAHMAMKM  CO3NAHLI dyHaMeHTaIBHBIE
TeopeTMHecKMe M MEeTOJIOJIOTMYecKHe OCHOBEI MPOrHOIHBIX THAPOTenJIo-
rMYECKMX PacderoB M, B YaCTHOCTH, MAaTeMaTHHeCKOro MOJENMPOBAHMA.
Tlosromy 3agadeit nocneayiommx pabor ApnAeTcs, riaaBHbBIM obpasom,
pa3paboTka METOLOB TPOTHO3HBIX PAacHeToB NMPHMEHMTENLHO K Onpe-
NeNeHHBIM 3alaYaM MeJMOPATMBHOM TMApOreosoruu,. obocHoBaHue
MoJiefiell MPOTHO3UPYEMBbIX TPOLECCOB M METO/I0B Peanu3aluH Mpor-
HO3HBIX 3ajlay.

B wuwactHoctM, HauboJsiee IIMPOKMM KOMILJIEKC 3aAav XapaKTepeH
AJA CTOKOBBIX TMAPOTEOJIOTMYECKMX YCJOBMM, K KOTOPBIM Hallle BCETO
npuypoyeHsl obbeKThl opolienus (rnapa 2). IIpu arom npencmnnaerc;i
palMOHANBLHON CHEAYIOLIad CHUCTeMa MOJIeJied MenMopaTHBHO-THAPO-
reoJIorM4ecKuX YCJIOBMM:

[. PermonanbHble MOAENH

1.1. PeruoHanbHas THAPOreoJorudeckas Mojesb (reoduibTpaliMoH-
HafA cXeMa), ABAALIAACA OCHOBOM, a 3aTeM pe3yJbTaTOM MCCIeA0BaHMA
MaTeMaTHYecKon MOJeJn.

1.2. PeruoHanbHad MaTeMaTHYecKasd MOJeNlb MeJIMOpaTHBHO-
TMAIPOTeOJIOTHYECKHX YCJIOBMHA, MHCCleoBaHue KOTOpOH BKJIKOYAaeT
cobCTBEHHO MOCTpOeHMe MOZieNM Ha ocHose 1.1, pelneHue 3MMIHOZHBIX

M TMPOrHO3HBLIX 3ajat, MOCTpOeHHe MOAeNnH PETHOHAJIBHEIX THAPO- |

XMMMYECKMX [POrHo30B M 0BOCHOBaHME TOCTAHOBKM MOCAEAYIOLIMX
ruaporeonorudeckux uccaenosanui (M. K. Tasusg, 1980).

1.3. PervoHasnsHas  TMApOreonoruyeckas  Mojenb (ananor)
paspabaTtbiBaerca ANA AENHCTBY IOLIETO obbexTa OpOLIEeHUs, AHAJIOTHY-
HOTO N0 TPUPOAHO-TEXHOTEHHBIM YCIOBUAM, JUIA COMOCTABUATENILHOTO

aHammM3a.

e ———— (-

11. JlokanbHble MOAETH.

I1.1. JlokanbHbe TCUAPOTEONOTMHMECKME — MOAETH — reopuabTpa-
1MOHHBIE CXEMbl peHaXa, KaHaloB, BOJAOXPAaHMJIMIIL ¥ JpyTHe MOAEIH
MPOTHO3HLIX PacyeTos.

11.2. JloxasibHBIE MAaTeMAaTHYeCKMe MOZENH:

— (pparMeHTapHble Mojenu AJNA oBOCHOBAHMA  PErMOHAaTbHON
reoUIBTPALMOHHON CXEMBI,

noKanbHBie MOAEaM AJA 0BOCHOBaHMA KOHKPETHBIX MHKEeHepPHbIX
pelleHuii TI0 WPPUTallMy, APeHaXy U oxpaHe OKpYKalolllei cpeabl;

— TeCcTOBLIE MOJIENU JJIA MCCheNoBaHUA OTHeNbHBIX HECTAHAAPTHBIX
pacuyeTHBIX CXEeM.

I1.3. JlokanbHble TMAPOreoJioryyecKme mopmenu (aHanors), TNpea-
HasHauYeHHBIe [JA MCIIOJNb30BAHUA MPMHIMIIA obpaTHO# CBA3M TIpU
nocTaHOBKE WM MHTEpnperaumMu MenMopaTHBHO-TUPOr e0OTUHeCKUX
MccaenoBaHUM. ;

[Ipy TOCTPOEHMM peruoHaJibHBIX MaTeMaTHHeCKMX  MoJieslen
reodunbLTPaLIKK npeacTaBaseTca HecriepcrnekTHBHBIM coanaHue
CJIOMHBIX YHMBEpCaJbHBIX Monenei ¥ Lenecoobpa3HbiM TIATETbHbIA
NOMCK MyTed MX YTpOUleHMs Ha OCHOBE reodmIBTPAIMOHHON CXeMa-
TH3AUMKM. YCJIOKHeHMe MOAeNy TIpMBOAMT K TOBBLILIEHMIO YPOBHA
TpeboBaHMit K scxonHOM MH(OPMAIMK, KOTOpble peajibHO HE MOTYT
6LITh BHIMONMHEHL!, ¥, B KOHEWHOM CHeTe, K MHOTOYMCJIEHHBIM TIPOM3-
BOJILHBLIM JIONYILEHMAM, TOrpPelrHocTb KOTOPBIX 4allle BCEro He MOKET
6eiTh  BeigBieHa (31). Iloaromy npefcTaBIAeTC palMOHaIBHON
rnocTaHoOBKa MEeJMOPaTUBHO-TMIPOTe0JIOT MeCKUX NpOrHO30B  HAa
OCHOBE CO3]aHuA HOCTOAHHO-AEHCTBYIOIeH MONenH (NOAM) obbexra
(JI. K. ToxGepr, B. A. Tnemenos, 1973; JI. Jlyxuep, B. M. IllecTakos,
1976:(31, 395)), COOTBETCTBYIOLLEH Ha KaXI0oM yrane MCcaeaoBaHMMA
YPOBHIO rMAPOTEOJIOTUYECKOH M BOAOXO3ANCTBEHHOM WH(POPMALIMK.
B orsmuue or I1JIM, nokanbHbie MOAEINA ANA pelleHMA ¢parmMeHTHBIX
3afay pamIMH¥HOrO XapaxTepa yenecoobpa3no co3AaBaTh cpeacTBaMu
crieLMaJ M3 pOBaHHOTO rnakera yHMBEpCcaabHbIX MpMKJIaAHbIX
nporpamm (31).

IlIupokoe BHeApeHWEe METOMOB YMCJIEHHOr0 MOAeJIMpOBaHUA He
oaHauaer, OJHAKO, YTO TNpPUMEHEeHHE aHAaJIOrOBOTO MOJEIMPOBAHUA
[OJIHOCTBIO TIOTEPAJIO CMBICH ¥ 3aCHyXKMBAET aabpenus (14, 15, 17, 26).
B uacTHOCTH, TpUMEHEHWe aHaJoroBoro MOAeIMpOBaHMA  4acTo
nenecoobpa3Ho ANA TECTMPOBaHMIA HOBBIX .CPeACTB IpOTpaMMHOro
obecriedesind, [JIA MCCNEAOBAHMA obpaTHNX, & TaKXe BMMIHO3HBIX
3a71a4 B CAOMHBIX FMAPOTeoOrHIecKuX yCNOBMAX, ANA CO3NAHMA naMm
OTAENBbHBIX KPYNHEX 00BexTOB MenuopanuM, yAaNeHHBX OT Hay4YHO-
[POM3BOACTBEHHBIX LEHTPOB. Tpumep CO3AaHMA TAKOH IAM paccMoT-
peH, B 4YacTHOCTH, B rnape 6. B pape cay4aes npencTaBIAeTCH
paljMOHaJIbHBLIM pellleHue Ha aHAJIOTOBLIX MOJIEIAX HeCTaHAapPTHBIX
TeCTOBBIX 3ajad no OBOCHOBaHMIO JIOKAJNbHLIX pacyeTHRIX CXeM
B YCJOBMAX cTalMOHapHOM (UIbTPaLMK (5, 23).
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Cnenyer 0cobo 0oTMETHTL (PEKTHBHOCTE NPMMEHEHMA AaHAaNIM3a
SMMTHO3HBIX 3a7a4 npu oOOCHOBAHMM pervMoHaNbHEIX MOZenei
00beKTOB MenuopauuM, 0COGEHHO B CHOMKHBIX YCJIOBMAX TIMTaHWUA
noa3eMHbIX BoA. OyeBMIHO, 4YTO MCXOAHAA TIMAPOreocJorMuecKasn
M' BOOXO3ANCTBEHHAA MHbOpMaumMA OBKYHO XapaKTepM3yerca CaMoM
PAIMYHON CTENEeHBIO JOCTOBEPHOCTH M TpebyeT TILATENbHOro aHau3a
M IIPOBEPKM €€ «COBMECTHMOCTM» NpM oleHke banaHca BOAb B yanax
u Gosee KpPYNHBIX 3emewTax Momens. IIpu pewienuu stoi 3amaum
SMHUTHO3HbIE MCCNENOBAHMA II03BONAIOT YTOYHMTH (POPMMpOBaHMe
OTAENBLHLIX anemeHTOB bBananca mogszemunix moj (35).

Bo mHorux cay4asx BosHMKaeT Heob6XOOMMOCTH B peleHumu
JIOKANBHBEIX TPOTHO3HEIX 3aAad, KOTOpble MOryT OhiTh peajM30BaHEI
aHanuTHdeckumu meronamu (B. M. Illecrakor, 1965,1973; H. H. Xoa-
xubaes, B. T. Camoirnenxo, 1976 u Ap.). 3TO OTHOCUTCH, rJaBHBLIM
obpasom, Kk pemenuo 3agay opMupoBaHMA MHPUABLTPALMOHHOTO
byrpa npu opowrenus, PUILTPaUMM M3 KAHANOB M BOIOXPaHHWJIMIL,
PacHeToB MEeJMOPaTMBHOTO JpeHaxka. Cielyer oTMeTuTh, YTO NepBhie
ABa HANDABNEHMA AOCTATOYHO NOAPOGHO paccMOTpeHH! B JIMTepaType
(C. @. Apepnanos, 1956, H. H. Bepurun u ap., 1970; II. A. Ilony6a-
punoBa-Koumna, 1949, 1974; B. K. Pynaxor, 1969, 1971; B. M. Illec-
TaKos, 1979 u np.). Teoperuyeckue ocHOBEI pacueros Me/IHOpaTMBHOTO
Apenaxa paspaboransl C. ®. Apepbanosuim (1957, 1966), A. 1. Onei-
Hukom (1978, 1981), B. M. Illecrakoseim (1965, 1966, 1973), B. C. ¥cen-
Ko (1968); merogml pacueroB japenaka Taxxke paccMaTpMBaIMCh
B paborax , B. K. Benaxosa, H. H. Bepuruna, A.MW. Tonosanosa,
C. B. Kosansuyka, B. II1. Hacukosckoro, M. C. ITamkoeckoro, B. B. Po-
manoBa, B. A. Illlanpana, B. M. Omuxa, JI. Jlarana, X. Xammana,
H. Kupxxema, T. Xunecan, 1I. Uiundraapae u APYTMX MCCIefOoBaTe-
nei, B TOM uMcne aBTopa (2, 10, 16, 18, 23, 24, 27, 35).

JansHediliMM pa3sBMTHMEM 3TOr0 HaNpaBAeHWA MCCHeNoBaHMMA
Asnserca pa3paboTka MeTONOB pacdyeToB ApeHaXa C Y4ETOM peajibHbIX
ycnoBui (OpMMPOBAHMA MH(PMIABTPALMOHHOTO NMMUTAHMA IIpU OpOLle-
auu. Hanpumep, npu oBOCHOBaAaHMM PaCYETHBIX CXeM JOJTOCPOYHBLIX
rMAPOXMMHMYECKMX TPOTrHO30B BHYTPMIO/OBhle (IYKTYAaLUMH HMHPHUIb-
TPALMOHHOIO TMTAHMA OCPeAHAITCA BO BPEMEHM; OJJHAKO B 3TOM
cnygae HeoOXoAMMO YyYMTHBATL HEPABHOMEPHOCTh MMTAHMA MO MPO-
$uIII0, CBA3AHHYIO C PATMYHBIM N0JI0XKEHHEM YPOBHA I'DYHTOBBIX BOJ,

Pemenve aTo#t 3ajjaum, NONy4YeHHOE ABTOPOM AJNA PaaNHYHBIX
THUIIOB JpeHaxa (18), mnokaselBaeT, 4TO B [ABYXCNOHHOM mnaacTe
MHPUIBTPALMOHHOE NMTaHWe BOIMIM APEHH M B CepeAMHEe MeXIPeHbA
MO)KeT oTaM4aTbcA B 5—10 pas, a B oqHOpoiHOM nnacre B 3—6 paa.
Eme Gonee cymecTsennoi oKa3biBaeTcs HepaBHOMEPHOCTh MHGUILTpA-
UMM IPM NMPOMBIBKaAX M IMOJMBAX HANYCKOM. AHaJM3 JaHHBIX MHOTO-
YMCJIEeHHbIX HaTypHuIX Habmopeuwmit (B. C. Makaposa, P. M. Hemy-
MoB, 1972; B. M. Illecrakoe , E. K. I[llupoxosa, 1976 u Apyrue)
NOKa3bIBAeT, YTO MHPMALTPAlLMA B 30He BIMAHMA [pPeHBl MOXeT
oTnuvatees B 10—20 paa Ilpu srom saeucumocts W(X) ynornerso-
PMTEJIbLHO ONMMCBIBAETCH BhIPAXKEHHeM:

L}
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lg X
WIX) =Wyl 1= 25~ ) (4—1),
0
rae W, — WHTEHCHMBHOCTb MHOUIALTpauuu BOamManu ApeHnl (x=1 wM);

X: — OTPe30K, oTceKaemuiit rpacpmkom W= f(1qX) Ha ocu x.

Ilpn 060CHOBAHMM IIPOrHOZHBIX pacyeToB BOJHO-COJIEBOTO pexXuMa
0p¥  OpOLUeHMM [PeACTABAAET 3HAYMTENbHBLIA MHTEPeC aHAIM3
AMHAMKKH YPOBHA IPDYHTOBBIX BOJ Ha MEXApPeHbM (KOTOpas ciaemyer
TIOBTOPAIOIIMMCH UMKIAM «IIOJIMB-MEXIIONMBHOM TIEPMONi») 3a BpeMs,
COOTBETCTBYKOILEE BereTalMM M Hauboslee aKTMBHOMY BO3NEHCTBMIO
MCTIapeHuA M TPaHCNMpalMM Ha pacXoJJOBAHME BJIATH.

Pewrenue a10% samauu npu pacuere HECTALMOHADHOM MAbLTpaLMu
¥ TOPM30OHTANLHLIM JDEHAM METOAOM Cyneprnoamumu (B. M. lecraxos,
1965, 1973; (10)) oxasmiBaerca AOCTATOYHO CHOMHEIM AAA AHANM3Y
M 1oaToMy uenecoobpasen nouck Gonee MPOCTLIX NMocTpoeHui. B auccep-
TalMOHHON pabore mokaszaHo, uYTO NpH KBA3MCTALlMOHAPDHOM pexuMeé
B KOHLE NOJMBA DACUeTHOE 3HAUEHMe Hamnopa hy B cepenmne mem+

APEHbA B MOMEHT BpeMeHM tp, MexnonuBHOro TNepHoAa MOMHO HaWTH
M0 3ABMCHMOCTH:

bat

rge ’; < __LTP_ -

w _ CPEAHAA MHTEHCMBHOCTL MCIIaPeHMA M TPaHCIMpAalMu,

1. — NapaMeTp, 3aBMCAIUMA OT HecoBeplLIeHCTBa ApeHamxa

M CTPO€HMA BOAOHOCHOro xommniexca (B. M. Illecrakoe, 1965: (3)).

Sammcumocts (4—2) Momer OhITh TaKMe MCTIONB3OBAMHA ans
KPUTEPHAJIBHONW OLEHKM 3(PPeXTHBHOCTM JApeHaXka B TeX CAyHasx,
KOrla 10 AaHHLIM MOYBEHHO-MENMOPATHBHBIX MCCHAEIOBAHMH YCTAHOB-
JIeHO pacdeTHoe BpeMsa tp cpaboTku ypoBHA TpPYHTOBRIX BOA N0
raybunsl Zp M3 ycnoBuii moanepxaHuA 6aronpuATHOrO MeNMOpa-
THBHOTO peXHuMa.

IIpu aroM pacuerHoe 3HadYeHMe Hamopa ANA ycnomMi CTaUMOHAPHOMH
unbTpaumMu (B CpejHeM 328 BETETALMIO) MOMHO HAHTH IO 3 BMCHMOCTH:

(4+-2)

he eV Doy o LW ‘4—3)

rae W — pacuernas uHpuAbTpauus B CpellHeM 3a BereTalMOHHbIH
nepuon.

B cnysasx npumeHeHus BEPTHMKAJBHOrO JApeHa)a 4allle BCero
CO3aarmTCH ycnoeusa aB‘I‘OMOpd}HOI‘O pe:xuua, KOorga HeaHa4dYMTeNnbHEIe
BHYTPUIO[0Bble (MIYKTyalMM YPOBHA IPYHTOBBIX BOJ He OKa3bIBAKOT
BIMAHMA Ha opMMpoBaHue MeJMOpaTHBHO-T K POreoIOrM4ecKux
yenoeuit (B. M. Illecrakos, 1965; B. C, Ycenko, 1968; (24)). Hoasromy
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Tipu 0BOCHOBaHMM BePTMKAJILHOTO ApeHa’a, y4MTBIBAA BO3MOMHOCTB
MCTIONb3OBAHUA APEHAXHBIX BOJ Ha OPOLIEHME B KOMIJIEKCE ¢ MOBEPX-
HOCTHBIMM BOZAAMM, OIHMM M3 OCHOBHBIX PpAacyeTHbIX TapaMeTpos
ABNAETCH AEONT CHCTEMBI, OLEHKY KOTOpPOro HeobX0oAuMO MPOUIBOAUTE
¢ TO# e JOCTOBEPHOCTBIO, YTO M OLIEHKY PecypcoB NOBEepPXHOCTHBIX
BOJA AJA OpolleHuA. B Tex e ciay4asx, Korja ypoBeHb IrPYHTOBBIX
BOJA B 30HE BJIWAHMUA BEPTUKAJBHOrO JApeHaa npeanosaraercs
Ha raybunax Gamxke 3—5 M, TaK XKe Kak M B paHee pacCMOTPEHHOM
cyuae JMHEHHOro CMCTEMaTHHECKOro JApeHaxa, Heobxonum:® y4er
HepaBHOMEPHOCTH uHbUIBTPalMM B 30HE BIMAHMA JPEHB (18).

IIpu Hanu4uuy B pa3pese BOAOHOCHOrO KOMILIEKCA MJaacTa BbICOKOM
BOIOTMPOBOAMMOCTH, TIPMMEHeHWe BepTUKAJILHOrO ApeHa)<a 4acTo
clepKUBaeTCA Pa3BUTUEM OTHOCHMTENIBLHO BOJIOYTIOPHBIX Pa3/eAllIMX
npocnoes (puc. 4.1a). B 3TMX cy4asX BOSMOXKHOCTM BEPTUKAJBHOTO
npenaka MoryT ObiTb 3HAYMTENBHO pacuIMpeHbl NpUMEHEeHNeM
pepTMKasnbHOro cbpocHoro zpeHaxka c yCHIMTENAMM TepeTeranus
(M. E. Xepnos, 1973; (16, 27)). Takoe pelueHne TNpeACTaBAAETCA
Haubosee TMBKUM 1O CPABHEHMIO C APYTMMM TUIAMM JPEHaXka C TOUKM
3peHMA BO3MOXKHOCTEH YNpaBJIeHWA PEryaupoBaHNEM YPOBHA TPYHTO-
BLIX BOJ| 3a CHET M3MEeHEeHMs KOJNMYecTBa yCHauTENeH WM MHTEHCHB-
HoCTHM OTKauky. Merosmka pacdera 3ITOrO THIA ApeHaXa M OleHKa
ero adEeKTMBHOCTY MOKa3aHbl, B HaCTHOCTH, B pabore (16).

Hanpumep, AaA cayd4as, Korja [bEe30MeTPUHIECKU  YPOBeHb
HWIKHEro MJacrta HMKe KPOBJIM pasflelIAloero cjios, Mpu panuyce
yeunurens rL,— 0,5 m (ckBamuHa C nec4aHO-rpaBUMAHOM 0BCHINKOM

u dunsrpom d = 3") xapaxrep 3aBUCMMOCTH h,\)-‘%—-f{—%}unnm'rpu-
pyercA rpadmKoM Ha pMC. 4.16

3pech: Ky — MPOHMLAEMOCTH OTNOMeHWIt BepxHero ¢nosa (puc. 4.1a),
¢ — lIAT CKBAaXXMH BEPTMKAJBHOTO JIPEHAXKA B HUIKHEM [I1ACTE,
n — KOJWYECTBO YCHMJIMTENEeH MepeTekaHus,
h,— ypoBeHb TPYHTOBHIX BOJ Ha KOHType 30HMHI BIMAHMKA
— YCHMJIMTENA.

PapcMOTpeHHbie BOTPOCH TeOPHM TeopUILTPalMOHHAIX pac4eToB
MEeAMOPaTMBHOIO JipeHaXka B YCJAOBMAX peajibHO HepaBHOMEpPHOTO
NUTAHWA TIPEACTABJIAKT MHTEpeC C TOYKM 3peHuMdA obocHOBaHMA
pacueTHbIX CXeM TMAPOXMMUHYECKMX MPOrHO30E, a Tak)Ke llelleHanpas-
JIeHHOM NOCTAHOBKH rUAPOTe0JIOrHYeCKnX yecnefoBaHUK  ANA
pellienns OMpefleIeHHbIX MHIKEeHEPHBIX 3apa4.

MIporEo3#as OUEHKAa TIMAPOXMMMYECKOro pexmmMa M KavdecTBa
[ONJeMHBKIX M ApeHaxHbX BoJ. TeopeTvHyecKue DEHOBLI 3TOr0 Hanpas-
nenns uccnenopauui paspaboransr C. &. AsepbanopnM, H. H. Bepu-
runpiv, B. M. Illecraxoseim. Cpenu ucenenoBaHuit B 06macTM npor-
HO3a TMAPOXMMMHYECKOTO peXWMa TMOA3EMHBLIX BOJ npu OpOIIeHUH
HeODXOIMMO TaKKe 0TMeTHTh paboThl B. A. Bapona, I'. H. Kamenckoro,
JI. i. Kontyn, B. M. Jlaspuka, P. M. Mawapurnosa, H. M. Tlapdenoson,
1. M. Pexca, A. A. Powans, B. I'. Camoitnenko, P. B. CaBenneBoi,
M. II. Yupkuna, . &. llyasruaa u Apyrux.
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B obsacTi rMApPOXMMHYECKMX MPOTHO3HBIX PacHeToB MpoBeAeH PAA
uccnenoBaHMit M 3apybemHbiMM y4YeHbIMM; B HacCTHOCTH, CJEAYET
otmeruTs paborsi: JI. Bpeaexodra, JI. Tenxapa, JI. Konuxosa, T. Ilep-
kunca, JI. Tomaca, JI. Puanuna. Buecre ¢ TeM, HeCMOTPA Ha 3HAYU-
TenbHOE KonudecTBo paboT B 3moit obnacTH, oboCHOBaHME M TOCTAHOBKA
3a7a4YM TUAPOXMMHYECKMX TMPOrHO30B OCTAKTCA BO MHOTMX CIyHasax
HeonpeleNneHHbLIMM, KaK C TOYKM 3peHMA OUEHKM KOHLEHTPauuM
MOCTYNaoUMX B BOJOHOCHBIA TOPUIOHT MHOUIBTPaLMOHHBIX BOJ,
TaK ¥ B Bonpocax oBGOCHOBAHMA PaCYeTHOW MOJENH TMAPOXMMMHECKOro
MPOrHO3a ¥, COOTBETCTBEHHO, METONOB NOJEeBhIX MCCJIeIOBAHMMA.

PaccMOTpUM, MpexJe BCero, BOMPOChl OUEHKM KOHLEHTPALMM
MHPUABTPALIMOHHOrO MOTOKA, NMOCTYNAIIETo B BOJAOHOCHBIW TOPU3OHT.
B obuiedt mocTaHOBKe, pellleHMe 3TOM 3aAayuy BO3MONHO .HA OCHOBE
COBMECTHOTO DPACCMOTPEHMA TMepeHoca COoJiel TpM noJauBax B 30HE
aspalMm ¥ B HaChILleHHO# 30oHe. B wacTHOCTH, AJA MPOrHO3d MMHepa-
AM3aLMK PeHaXHOTO CTOKA TaKaf 3ajlaya paccMaTpusaiach JI. M. Pex-
com (1978, 1985). Takore poxa mojenb npeicTaBiIAeT WHTepec
¢ TOMKM 3PEHMA TEOPeTMHECKMX MCCIEeAOBaHMHA, OAHAKO IoNyHaercd
cromuol, Tpebywoie#h Goasworo obvema undopMalM4, BRIOYaA
NaHHbIe N0 3aKOHOMEPHOCTAM NOTpebJeHnsA BAaru M COJeH pacTeHusA-
My, OOMEHHBIX TIPOLIECCOB, BJArofnepeHoca ¥ MHOrME ApYrue, HTO
NMpakTH4ecKu B Pe3yJibTaTe MNOoJIeBbIX MCCNeIOBAHUM TPYIHO AOCTMIKM-
MO. 3amesa e peANbHHX MApaMeTPOB AanNpHOPHBLIMM JAHHBIMMH
B CJIOMHBIX MOJENAX MOXET [IPHBECTH K TPYAHOBLIABJIAEMbLIM ommnb-
xam B peaynsTatax pacderos. OueHMBam NpaKTHHECKYlO peanm3alMio
TaKuX MOJeNed, HeNb3A He COrJIaCMThCA C MHEHMEM . Bpenexodra
(1976), KOTOpBIA OTMeHas, |TO «HALIK BO3MOXHOCTH  PellXTh
COOTBETCTBYIOIIME YPaBHEHMA ONepexarT HalM BO3MOMHOCTH
onucaTh (U3UHECKHE XAaPAKTEPUCTUKM CHUCTEMBI NOA3eMHBIX BOJ».
TMoaromy 1enecoobpa3Ho MNOCTPOEHME Gosee TIPOCTHIX  MOJEJNeH,
oTpa)KamwlMX B UeJoM (u3UYeCKyro KapTUHY opMUpOBAHHUA THAPO-
XMMWUYECKOTO PeXMUMa M, BMeCTe C TeM, JOCTYMHBIX AJIA obocHoBaHMA
nonesriMyu MdcnenopaHuAMM. B uacTHOCTH, ANA obocHoBaHMA TNpOr-
HO3HBIX PACYeTOB TMAPOXMMMUYECKOTO perxuma NoA3eMHBIX ¥ ApeHaX-
HbBIX BoA uenecoobpaaHo To AaHHBIM HabnroZienuit 3a JMHAMWKON
TMAPOXMMMM TOPOBBIX PacTBOPOB ¥ cBoBoAHOM TIOBEPXHOCTH OLEHM-
BATH 3aKQHOMEPHOCTM (DOPMMPOBAHMA KOHUEHTPalUWK uHpUIbLTpa-
umonsoro mnortoka. [Ipu oTOM mpolecct MOCTENEeHHOr0 PpaccoJieHuA
uenecoobpa3Ho paccmMaTpuBaTh MCXOAA M3 xapakTepHoro ansa 6oab-
[IIMHCTBA CJIy4aeB TeTepOreHHOro CTPOEHMs 30HBI adpalmu (B. M. lllec-
raxos, 1973; B. M. Illecrakos, A. A. Pomans, U. C. IlamkoBCKMiM,
1973: A. B. Jleopkun, 1976; WU. II. A#napos, 1985 u ap.). B auc-
ceprauuonHoi pabore uccienosaHna reTeporeHHas MOAEJb COJerepenoca
B 30HEe adpalMM M, B HaCTHOCTH, MPEAJIONER npubauikKeHHBIH METON
pelueHnsn paccuarpnnaeuoﬁ 3afiadM AaA ycnoBMH OTHOCHMTENbHO
HeDONMBIIOK MOIIHOCTH 30HBLI a’palMM “ cooTBeTCTBeHHO OamM3Koro
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pacrioflokenus Todek Habmopenni (nmo Z ). C yderoM KOHEYHO-
pa3HOCTHOM ANMPOKCMMALUMKM (10 OPpAMHATE, M3IMEHEHME KOHIIEHTpalMK
WHUIABTPALMOHHOrO MOTOKA ONMCHLIBAETCA ypPABHEHMAMM (35):

r\al%%-rii‘l-z}lﬂgti'*tt-cgiv ' (4—4)
+9C gt
n ' T LIC=C)
rae £ — AONA MaxpOKaHalOB,
n, — adbexTMBHAA TMOPMUCTOCTH,
C, C" — KOHILEHTPalMA PAcTBOPa B MaKPOKAHANAX ¥ TOPMCTHIX
6aoxax,

4 — mapaMerp coneobMenHa MexJy MaxkpoxaHamamu u Gao-

xamu (B. M. Illecraxos, 1973).
I[Ipu ycnoemsax:
BRE o, UG,
Cs=Cop + AC, Cop — KOHLEHTPalMA OPOCMTENBHONH BOMLI,

A C— HAKOMJIEHME coJell B BepXHeM CJIoe TO4YBLlI 38 MEeXIOJMBHOMN
TIepHox;

Clzx)=C, ; Z=1%,, C=C, ; ¥, — MOMHOCTL 30HBLI APALMM;
th<t <t , C -C <<C
peinenue (4—4) byaer umMers mMA:
Cw C, +(C,~ Clexpl-dg(t-4)], (4—5)

raec 3— napamerp crabunmsaumum paccoyeHms,

o YGr(Eact L x Vo[-

G —peirmdr ' %" T R=Ee (4—6)

SamMeTiu, ‘-I.TIO B CcJay4dae OAHOPOAHOrO CTPOEHMHA 30HhI aspanmu
a =], c3= Cs '

o [EE -
c TC'S'“P["C““MH (4—7)

Takum oOpasom, Npy pellleHWM 3a89M THAPOXMMMKYECKOro npo-
rHO3a NOA3EMHBIX M JApPeHaMHHKIX BOA, ANA oueHku bGananca macch

MocTynawuMx B TAACT coJe#, MOCTyNJeHMe Ha ceoboHy0 TIOBEpPX-
HOCTB MOXET onpeenuTbed, Kak W (x, t)g(x, t).

OpummM 33 Hanbonee BaXHLIX BOMPOCOE MOCTAHOBKM TMPOTHO3HBIX
TMAPOXMMMYECKMX 3ajjlad ABnAerca BuiGop pacuerHok Mopenw.
B Teopum ¥ nNpaKTHRE NPOrHO3HLIX Pac¥eTOB PpacCMaTpHMBalOTCH
MHorouMcaennnie mogenu (B. M. Illecraxos, 1971, 1980; M. Ppuna,
1975 w pap.), aHanAM3 KOTOpPHX MNo3sosAer O0OOCHOBaATH HEXOTOpHIe
poctaTouHo oblMe NpHHIUMNE BhiGopa pacuernoi mopenu. Ilpexne
Bcero, HeoOXOAMMO OTMETMTBL, 4TO JAJA JOKaNBHHIX (XapaKTepHbIH
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2) TUIOBBIX OJHOMEPHBIX TeTepOreHHBIX Mojaerneit (unamM MojeJiei
MaKpOAMCIIEpCUM — B 3aBUCHMOCTH  OT ocobeHHOCTEl CTPOEHMA)
naA OLEHKM C,, (X, y, t)— Ha HWMHEA TIpaHMLE MOKPOBHOrO CJOHA;

3) muaHOBOM ABYMEpHOM MOZeNM KayecTBa IO OCHOBHOMY BOAO-
HOCHOMY TLJIACTY.

Yacres 1I. PaspaboTka HayYHO-METOAMHYECKMX OCHOB TMAPOreoso-
rUHECKMX MCCsefoBaHMi ana 060CcHOBaHUA Pa3BUTUA M PEKOHCTPYKIIMH
MEeJTMOPATUBHBIX CHUCTEM.

napa 5. MWMccneposaEus Ha JeHCTBYIOIMX MEJIMOPATHBHBDX
cucTeMax. _

Ofias MeroauMKa T'MAPOTeoyIorMYecKux MccnefoBaHMit Ha Jei-
CTBYIOIIMX CHCTEMAaX OPOLIEHMA [0 HACTOALIEro BpeMeHu He paspa-
GoTaHa, XOTA OT/JeNbHbIe acreKkTsl, kak Oyjger MOKa3aHO HUIKE,
uay4deHs! [OCTATOYHO Xopowo. Mexons w3 OpMEHTAUWM, PpaHee
OTMEueHHO#, Ha M3ydeHue 3aKOHOMepHocTed (OPMMPOBAHUSA TEXHOTEH-
HO-THAPOTe0SIOTHHeCKUX ycnonuﬁ, oBOCHOBAHME  PallMOHAJIBHOIO
MCTIONB30BAHMA BOJHBIX PECYPCOB, MEPONPMATHH TO TNOAAEPIKAHMIO
61aronpUATHON MenuopaTHBHOK o6CTaHOBKM. M OXpaHe OoKpyxamIeh
cpennl, uenecoobpa3Ho BHIENATE CIEAYIOlLKe OCHOBHBIE HAaNpaBIeHus
TUZIPOreQUIOTHYECKHX MCCIeJIOBAHMHA:

— perMoHanbHas OLIEHKA opMMpPOBAHMA ., MEIMOPATHBHO-
TMAPOTeOJIOTMHECKUX YCJIOBUHA,

— rMAPOAMHAMMYECKMH aHANMU3 PaboThl MENMOPATHBHOTO ApEHANX A,

— u3ydeHMe BJIMAHUA MPPUTallMOHHOW CHCTEMEI HA PeXuUM MNOA-
BeMHBLIX BOJ;

— MCCNeJJOBAHME TMIPOXMMMWYECKOro peuMa.

OcHOBHBIE  Hay4YHO-MeTOAMYeCKHWe  [IOJIOKEeHUA  IOCTAHOBKM
uccnenoBaHMiA, MHTepnperaluu 1 obobLenns pe3yabTaToOB IMApPOreosao-
rHuecKuX HabuIIOJeHM# PacCMAaTPUBAIOTCA B AMCCEPTaLMOHHOHK pabote,
rnasHkiM o6pasoM, Ha npuMepe 0OBLEKTOB OPOLUEHMHA TonoAHOCTENCKOR
nenpeccuy. It OOBEKTHI MOKHO CUMTATh AOCTATOYHO MNPEACTABHTEN D
HBIMM, NOCKONABKY OHM OTPaMAalOT paszxoobpasmme rMAPOreoIorH4ecKune
yenosua  (cToxoshie — Jlanbmepaunckas w  JIxmsaxckas  creny,
uHuabTpauuonnsle — lOro-sanajfueii Maccus, WHQUABTPALMOHHO-
cTOKOBhie — lleHTpanbHbI MaccMB M Ap., puc. 2.1) M, BMecTe C TeM,

AetanbHO MccaeaosaHnl bnarogapa paboram M. C. Anumona, I'. . An-
Tonosoii, A. X. Bpoackoro, B. A. Teitnua, B. T. T'agyposa, JI. M. Kana,
H. A. Kenecapuna, M. M. Kpuunosa, O. K. Jlaure, C. IlI. Mupaaesa,
B. fl. Hetimana, H. M. Pemerrkunoit, A. C. Xacanosa, M. A. [Ilmuara
M MHOTMX JApPYrMX, B TOM uMcae asropa (6, 9, 27, 35).
PermonansHas ouUeHKa (DOPMMPOBAHMA MEMOPATHBHO-IM]POreono-
THYECKHX YCIOBMIH. !
BonpocaM perMoHajIbHOM OLIEHKM M3MeHEeHWsA IMJIpOreoNorMYegrmux
VCIOBMIt 1MOA BAMAHMEM OPOCMTENBHEIX MeNMopauuil MOCBALIEHO
muoro pabor (II. M. Kau, C. III. Mupsaes, H. B. Porosckaa, H. H.
Xomxubaer u apyrue). DTO MCOBITAHHBIA MeTOA MCCIEAOBaAHUNA,
MO3BOJNAKUIMI I[OHATL OCHOBHbIE 3aKOHOMEpPHOCTH (POPMMpPOBaHMA
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HapyLIEHHOr0 THPOTeoJIOTHYECKOro npouecca, OUEHMTDH obobrueHHBIE
ETO KOJMYeCTBEHHBIE M0oKasaTesn, 060CHOBATh NMOCTAHOBKY JIOKAJBHBIX
pabuioilennit 3a BO3NEHCTBUEM OT/EJBHBEIX 3JE€MEHTORB KppHTralMOHHOM
cucTEMBl HA& TOA3EMHBIE BOJbIL

PaccMaTpuBad BOIPOCH perMoHanbHOM OlLEeHKM MeJMOpaTUBHO-
TMAPOTEONIOTHYECKMX  YCIIOBMH peficTByOlMX OOBEKTOB MPPHralmu,
pefiCTARNAETCH BAXKHLIM BbIJIETUTh OCHOBHbLIE METOALI 3TUX uccue-
JOBAHMHA.

K Takum meronam orHocaTtcs (12):

1) KavecTBEHHBLIH TMAPOTeOJIOTMYECKHMI aHaIuU3,

2) 6anaHCOBRIA aHaNM3 (BOAHBIA M COJIEBOW bananc);

3) KoJMuYeCTBEeHHbI TIMAPONMHAMWYECKMI M rUAPOXUMMMUYECKHHA
AaHalu3.

KauecTBeHHBI TMAPOTeOJIOrMYeCKHi aHaJM3 TI03BOJIAET YCTaHO-
BUTH CYHIHOCTh M 3aKOHOMEPHOCTHM (POPMMPOBAHUA TMAPOTeoJIoruHiec-
KMX YCHOBMIf, a CJEAOBATEJBHO, ¥ HAMETHTh MOAXOA K MNOCTPOEHMIO
COOTBETCTBYIOIMX KOJMYECTBEHHBIX MOZeJIe.

B nuccepraumoHHoi pabore npoaHamMaMpoBaHa —AMHAMHMKa
perMoHaJibHbIX ' MeNMOpPaTHMBHO-THAPOreoJIOTHYeCcKux yCaoBMHA
C pasBMTHEM OpOLIEHMA B Tonoguoit u JlanbBep3vHCKONM CTelHu;
BTOT aHANM3 MPOMJIIIOCTPUPOBAH KapTOrpaduyecKMMu MaTepuasiaMu,
naHHbIMM HabalofieHuit, B 4ACTHOCTH, — COTIOCTABMTEJIBHBIMM KapTaMu
#aMeHeHuMa rayOMH [0 YPOBHA TPYHTOBBIX BOJ, Ha pasiMHHbe
nepuoast ¢ 1914 mo 1983 rox. Heobxommmo oTmMeTruTh, HUTO TAKOTO
poAa AaHaJaM3, MPOBEEHHBIH [0 PaxIMYHBIM aCMeKTaM MHOTUMHU
uccnenoBaTeNAMM, B TOM uucae asropom (6, 27, 35), noasoaun
YCTAHOBMTH 3aKOHOMEPHOCTH (POPMMPOBAHMA MENIMOPATUBHO-TUADPO-
TEONOTMYECKMX YCJIOBMM, TIOHMMaHUE KOTOPBIX OKa3aJioCh CYlIeCTBeHHO
BajKHBIM [pu nocheaywoueM o00OCHOBAHMM TPOEKTOB OpOLUIEHMA
B JIxuszakckoi crenu, 8 Cypxan-Jlapbe u Apyrux o6beKTOB B apUIHBIX
obnacrax.

B uyacTHOcTH, OBINM McCNeOBaHbl M'MAPOAMHAMUYECKHE ocobeHHOCTH
TIOTOKOB TIO[I3EMHBIX BOJ B NPEArOPHLIX ‘L€ (ax, KoTopbie Npeaonpe-
pensaT Haubonee MHTEHCHMBHYIO HarpysKy Ha JpeHa) B nepexoaHon
30HE OT CPelHMX K mnepudepuitHbBIM 4HacTAM KOHYCOB BBIHOCA, rae
pTMeuaeTcs MOCTENEHHOEe BLIKJIMHMBAHME XOpOLIO MMPOHWUAEMbIX
[I1IaCTOB M, COOTBETCTBEHHO, YyMeHbIleHue CYMMapHOM TTPOBOJIMMOCTH
BOJIOHOCHOTO KOMILJIEKCa Haji pPerMoHajbHbiM Bojoynopom. Omnerr
flepeyCTPOMCTBA JIPeHAXKHLIX CMCTEM Ha IOro-BocTodHoM wMaccuse lo-
JIOAHOM CTENM M B BOCTOMHOW 4YacTH JlanbBeP3MHCKOH CTeNH IoKasal,
uTo 3amaya oBOCHOBaHMA pacHeTHBIX CXeM ApeHa)ka B ITUX YCJIOBMAX
mBnAerca wHaubonee caoxkHOM M Tpebyer ocobeHHO TLATENBLHOH
OLIEHKM MCXOAHBIX JaHHBIX.

OcobeHHOCTH JHTOJIOTMYECKOTO CTPOEHMA TnepudepuiHON HacTH
npearopHoro wnedica, KOTOphie paHee 6LINKM OTMEYeHbl, M, COOTBETCT-
BEHHO, KpaiHe He3HAYMTEeIbHBLIH TOA3EMHbIN CTOK MpeAonpeneNuIn
B YCNOBARX UPOTIeHWH HEYRNOAHE  TIOAeM YPOBHA TpPYHTOBBIX
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BOZA, NpuM KoTopoM He HabawonaioTca nepuoaWyYecKMe Crajbi B Hese-
reTallMOHHBIE TMEPUOALL

Iogbem ypOBHA TIPYHTOBBLIX BOA NPHM MCXOAHOM €ro MOJIOXEeHWM
Ha raybune 10— 15 M MHOrja Ha4YMHAeTCA yXKe TocJe NnepeBoro ropa
OpOLLIeHUH, TNpUYeM CKOPOCTBE JTOTO TMoAbeMa AOCTHraeT B pane
cnyyaes 4 M/roa.

Taxoe pas3BUTHME MPOLIECCA OKa3aJOCh HEOMMEAHHBIM, MOCKOJAbKY
NpeAnonaranock MOCTENeHHOe BOJOHAaChilgenme 3ommi aspaumu. Ilo-
caeayowme HGonee feTanbHbIe MCCNENOBAMMSA (ORA3AAM, YTO NpMYNHA
aToro Tmpouecca, NpeMXje BCEro, B TeTePOreWHOM CTPOEHMH 30HhI
aspaljMM; C HavyanoM OpOIIeHMA BOAA MO MaKpoxaHanam OnicTpo
JIOCTUTaeT YPOBHA TPYHTOBBIX BOJ.

HeobX0AMMO OTMETHTb, YTO TPHM DPETMOHAJbHOW oueHke POPMMPO-
BaHMA MeIMOPaTUBHO-TMAPOreOJOrHHeCKHX YCJIOBUNA MMEeT bonbioe
aHAYeHMe KadeCTBeHHEIN AaHalM3 THAPOXMMMYECKOro  pexuma,
KoTopeiit Ans  ycnoeuit TosofHo# cTenu TNPUBOAMTCA B pabore
A. C. XacanoBa (1968).

PaccMarpusan  ocobensnoctn Ganancoeoro aHanuaa (nmeercs
B Bu/ly LIMPOKO PaCrpOCTPAHEHHLI METOA MOACHeTa BOAHOTO M COMe
poro GanaHca), cneiyer OTMETHTb, 4TO PpoOJb GanaHCOBBIX MEeTO-
JI0B HepeAKo 3aMeTHO npeyBennuusaerca. IIpu nozackerax Takoro pona
s GOABIIMX TEPPUTOPMIA NeNbld PAJ COCTABAAIOLMX, TAKMX Kak
pasrpy3ka TPYHTOBBIX: BOJI Ha MCTIapeHMe M TPAHCIMpauMio, BHIKJTHHH
BaHMe MX B MOHWMceHuAX penveda, obbembl pasnu+uHOro poaa BOMO-
3ab0poB M JpPYrMX OLEHMBANTCA BECbMa npubnuxenno. Mcrmwoun-
TeNbHBIMM ABJIAIOTCA TONBLKO Ciaydau HeGONBIIMX ONBITHBIX YHaCTKOB,
Ha KOTOpHIX Bce aJeMeHThl bananca u3yHalOTCHA M OLIEHMBAIOTCH
¢ ONMHAKOBOM JeranbHOCTBIO. JMexoma M3 IaTHUX MOJIOMKEeHUH, HeNb3A
COTJIACUTBCH C PEKOMEHAAUMAMM MHOTMX METOAMHECKMX PYKOBOJICTE
onpeaensATh OTAENbHbIE KONUYECTBEHHDIE xapaKTepuCTHKK (Halpumep,
MOLYJb ApeHaXkHoro croxka) mo Obaznawcy, a 3aTeM MCTIONIL30BATh
MX B MPOTHOZHBIX pacyeTaX MaTeMaTHHeCKUMM MeTO[aMH (umecnen~
HuiMM, aHanuTHyeckumu). Takoro pona pacHeTn Heu3beXX Ho OKAMYTCH
He MHIKEHEDHLIMM, a [OKasaTesbHbiMM. BMmecre C TeM, HasiaHCOBBIA
aHAJM3 MCKIAYMTENLHO BaXKeH AN BhIABIEHMA OCHOBHBIX daxTOpOB,
onpeeNAnIMX copMupoBaHME  THAPOTe0JIOTMYECKHX ycJaoBun
M TocHenymwollei IoCTaHOBKH uccaenosanuit ana BGonee TOMHBIX
KOJMYECTBEHHEIX OLEHOK.

KonMuecTBeHHBIN TMAPOAMHAMMHYECKMH aHaJIui And CTOKOBBIX
¥ CTOKOBO-MH(MIBTPALMOHHBIX YCJIOBMH 32KJIIOHAETCHA Npexae BCero
B MCCNENOBAHMM Ha MaTeMaTH9YeCKOHW MOJenM GacceiiHa AMHAMMKM
dopMMpOBAHMA T'MAPOreoNOrHIeCKHX ycnoBui ¢ pa3BUTHEM OpOLIe:
uma, [lpu 2TOM Ha OCHOBe peilleHMA ¢pparMeHTHBIX M PerMOHalbt
HeIX ODpaTHBIX, a TaKye SMMTHO3HBIX 3anad yCTaHaBJIMBAKOTCA COOT-
BETCTBYIOLME KOJIMYECTBEHHbIE IMOKA3ATENM. Tako# noaxoA NpeAy:
cMATpMBaeT B KOHEYHOM CHeTe MCCAefoBaAHME GanaHca BOABI B KaXA0M
-fIIOKe MORERM ¥ IO3IDOAAET OHCHHTD Xapanrvep AAAHOBOH HeONHOPOA:
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[HOCTHM M3ydYaeMbiX MOKasaTesiel B Npejenax pacCMaTPMBAEMOro ruaApo-
reosiorydeckoro bBacceiina. MeroaM4yecKkue OCHOBbBI PEerMOHaJbLHOTO
KONMMYECTBEHHOTO aHAaNM3a paccMoTpednl B rznase 6 Ha npusepe
0BOCHOBaHMSA PETMOHANBLHBIX TEXHMHUECKMX pellleHWA ANA pasBHMBalo-
uierocs obbeKTa MenHopalMM.

Ilns uHOMIBTPALMOHHMIX YCJOBMH PaCCMaTPMBAIOTCA 3aKOHOMED-
HOCTH ITMTaHKMA TPYHTOBWX BOJ B THNOBLIX caydasx. B uacrmocTth,
Ana  oro-aanagHoro waccusa ['OJOAHOH cTenM YCTAHOBJIEHBI (35)

cleAylOlMe COOTHOLIEHMA WHTEHCHMBHOCTH MHpuiabTpauuu (W)
u kopdpuuMenra HefocTaTKa HachileHMA (My):

Yuactku Habawopenuit 1 2 3
Mcexonnan raybuna no YIBm 9 13 16
3HaueHus )\J% = n-=* 10™4

M/cyT mo romam OT Havaja

opolleHuA (B cpeaHeM 3a roj) 1 2.7 1,3 0
2 4 6,1 0,8
3 74 16 8,2
4 27 6,9 17
5 3,8 2,7 8,7
6 27 3,8 3.8

o ’

OTH JaHHbIE CBMAETENBCTBYIOT O CJOMXHOM XapaKrepe npouecca
3aTIONHEHUA eMKOCTM 30HBI aspauuu, OOYCNOBIEHHOM ee reTeporeH-
HbIM CTPOEHHEM.

Imapoxmuamusecknli ananus pabors weamopaTammoro
ApeHAXE N NppEranuoEmoldl cmcTeMH

Teoperudeckue  OCHOBbI  TMIAPOAMHAMMYECKMX MccaefioBaHuMi
ppenaxa paspaboranbl B. M. IllecrakoBeiM (1965, 1966, 1973, 1982).
OraenbHBIe acneKThl MCCHEA0BaHUA [eACTBYOILEro ApeHa)a ¢ TOYKHM
3peHMs OLEHKM TMADOAMHAMMYECKMX TapaMerpoB  pPacCMOTPEHbI
takxe B paborax M. B. Baknyumna, WM. K. IlyloHosa, B. A. JlyxoBHoro,
B. Mywmanosa, A. B. Jlebenesa, B. A. Muposnenko, J[. Moanosa,
H. M. Pemerkunoii, B. I. Camoitnenxko, H. H. Xonxubaesa, X. M. Axy-
Gopa. Bonpochl MCCHeAOBaAHMA (MIBTPALMOHHBEIX  CONPOTHBJIEHMH
ppenaka paccMaTpusanuchk B paborax A. M. Ai#pazosa, I’ M. Mu-
xahnoea, @®. A. Cepebpennuxopa, X. M. filkybosa u apyrux. Ha
ocHope aTux pabor, a TakKe uccnenoBaHMH aBTOpa (7, 11, 20, 23, 27,
35) uenecoobpa3Ho nMocTpouTh OBIIYI0 METOAMKY TMAPOreosIorMuecKux
MCCNeNOBAHMM OTOr0 HanpaBJeHMsf, TIOCKOJNBKY oblenssecTHa uX
BajKHOCThL KaK TnpuM 0DOCHOBAHMM PEKOHCTPYKUMM OPOCMTENbHBIX
cUCTEM, TAK M INpH MCMOJB30BAHMM B KaYeCcTBe pacHeTHBIX CXeéeM —
aHaJIOroB AJA 00BLEKTOB PasBUTHMA OpOLIeHMs. YYHUTHIBAA AOCTATOUYHYIO
TPYAOEeMKOCTs 0DOpYNOBAHMA  CTEBODOB ONBITHO-PUIBTPaLMOHHBIX
nabuonenwit, uenecoofpasHo Mx HamewaThb A Haubonee xapakrep-
HBLIX TeXHOTeHHO-THAPOreoJor MIecKUX YCJIOBMiA, KoTophie BeibupaloTes
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‘Ha OCHOBe raxbu.rlb‘rpau.m‘nuuoii CXeMaTH3allMM, MCCNelICBaHMA PEermo-
HAa/NBHOM MATEMATMYECKOH MOJAEJNH M ONepaTHMBHOIO (perorsocuupo-
BouyHoro) obcnenoBaHusA METMOPATHBHON  CHMCTEMbL JInAa Taroro
onepaTHBHOrO obcnenoBaHKA NpeAnaraercd MeTo., HAa3Ba HHLIA no
NpeIoAKes o npod. B. M. lllecraxoea rUIPOAMHAMHIECKOH CHEMKOM.
Ilpopenenue TaKOH CheMItH TpefyeT CPaBHUTENBHO MPOCTOrO nabopa
obopynoBaHMA: KOMIUIEKTa 30HAMPOBOTHOrO OypeHus, TMEpPeHOCHOro
'BOMOCNIMBA, WMHCTPYMEHTAa [UIA HHBeIMpPOBAHMA. Nnn obcnepoBaHuA
Apenb! (20) Bubupaercs NepyHoR XBAIMCTALMONADHOTO pexxuma cpabor-
KM YPOBHEH IOCJe TOJMEA M3 yc.lo-ub’t,FO,DI!—é'_- M Mo JAaHHbLIM
B0HAMPOBOMHOr0 OypeHus YCTAHABAMBAIOTCA 3Ha4YeHMA HaTNopoB
JOA pasHBIX §=%Lr nanpmmep, aax x—0.3; 0,6; 1,0. Mo naHHBIM
Habmonenmit crpourcs rpadmx H=f[X(1-%)], KOTOpPLIA IIpH
YCJIOBHM COOTBETCTBHUA pacwernofi CXeMhl peaJbHbLIM yCJIOBHAM
ZoMeH ObITh BhIpasKeH TNPAMON JXHMEH, OTCeKawlled Ha OCH H
orpesox C =%Lg, a ua ocmX({-%) orpesok C,‘:—zig.
oTKyAa HecnoxHO Haitn Lgu T.IIpn ananuse pesynTaToB obcnenosa-
HUA Ba)KHO YHMTBHIBATH, HTO TOPUIOHTANBHBIM JIPEHAM, TAKKE KakK
¥ CKBajKMHAM@ CBOMCTBEHHO [OMOJHMTENbHOE COMPOTHBJIEHHE MO
XapakTepy BCKPBITUA [J1acTa, KOTOPOE MOXCHO oboanaunTs, Kak L.
Toraa

L_q =Lng +Lop (5—1)

rae L“g __ pacuyeTHoe 3HaYeHMe {B. M. lllecrakos, 1965,1973).

B cayuae ABYXCHOWHOro mnJjacra, npu L,,>>Le, AanHbie Taxoro
obcrefoBaHMA MOXKHO TaKiKe MCNoJbL30BaTh j.rm OLleHKM ITpOHMIIae-
MOCTH TOKpOBHOTO cnos (k, ). B muccepraumonnoi pabore npusonaT-
cA pe3yJNbTaThl TaKo# ouexnkyu no I'onognok crenu (35). B Tex cayyasx,
Korga pacdeTHas TreoduIbTPauMOHHAA cxeMa  MOATBEpAaeTcH
B HaType, AJA OLEHKM Beau4YMHBl Lg , 0ByCNOBNEHHON 3auJIeHUEM
ARAKPHITOMH | APEHEBl MJIM TPOPAacTAHMEM M OINJNLIBAHHEM OTKPBITOM APEeHbI,
MOXKHO BOCITONB3OBATHCA COOTHOIIIEHMEM:

Lg=025 [—:;-1 J(OSL+hL,g) (5—2)

rae 4 }zf_ — yAenbHbINA AebUT ApeHbl, pacuHeTHbIA # (aKTHYECKH.
Takoro poAa aHaJM3 [dA 3aKPHITOr0 TOPU3OHTANBHOTO ApeHaxa
(coexoam 8A, 10 TomomHow crenu) nokaszaiy, uto Le= 5..10 L,,,g

Cnenyer, BMeCTe C TEM, OTMETHTh, YTO HAMJIYHIINM obpaszom mnapamer-
pel paboTel apeHaxa (BKIKO4as MHOUIBTPALMOHHOE [MTAHKE TIPH
opomieHuu) MoryT ObiThb OLEHEHB! M0 AaHHBIM ONBITHO-PHUIBTPALIMOH-
HBIX HabmiomeHuii Ha crneuManbHo 0BOpPYAOBaHHBIX CTBOpax (11).
B aucceprauMoHHO pafoTe NpPOMJIIIOCTPUPOBAHBI  KOHKPETHLIMM
npMMepaMy MCCJIENOBaHMN JApeHaxa B TonoaHo# CcTENM NPHMHLMIIbI
obopynoBaHuA TaKMX CTBOPOB (ANA TUNOBLIX YCJOBMH) M paspabo-
TaHHBIE ABTOPOM METOAb! peilleHua obpaTHBIX 3ajay AMA CAYyHAeB:
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— HECTALMOHAPHOW MHEMUIBTPALMHK [IPH paBHOMEPHBIX TMOJAMBAX]

— kBaaUCTAllMOHAPHOW WHPUILTPAUMM, paBHOMEPDHOW B TMJIaHE

— cpaboTkM ypOBHe# B MEeX MoJMBHON’, NMepuoa. .

Ha cucTeMaX BepTMKaNbHOTO JApeHaxa, Hapagy ¢ OLEHKOH
napaMeTpoB OCHOBHOTO BOJAOHOCHOTO nnacTa, 3HaYMTENIbHOE BHUMaHHWE
ynejiferTcs MCCIeAOoBAHMIO fanasca NOTOKAa B TOKPOBHOM cjoe A
OLIEHKM 3aKOHOMEDHOCTel pacnpeenenns B TIJiaHe T[apaMeTpoOE

-li"— s—‘!-:K,,-W- Hanpumep, 1o AaHHBIM TaKUX uceaenoBaHuM
';‘cﬁn o3¢ Ne 19 TonopHoM cTenu He OTMEHEHO CYLIECTBeHHOM TMJIaHO-
BOW HEOAHOPOAHOCTH  TOKPOBHBIX OTNOMEHHI , 10 YPOBHENIDOBOAHO-
etm (27). XapaxrepHoe cpe;iuee 3Ha4YeHue }4’5’ =2+40,14 wmfLyrT,
1,75+0,1 miyr u Tax panee, uro npu m= 0,06 naer HecymecTseH-
(HBIG OTKNOHeHUA K, oT 0,1 MAyT. B yc0BMAX BEPTUKANBLHOTO ApeHaXa
ans oueHKM OdpEeKTHBHOCTM pPa3NMUHBIX KOHCTPYKIMHA CKBaXCHH
BaXKHO M3YYMTh (PUILTPALMOHHLIE CONMPOTHBJIEHMA CKBAMMH no
XapakTepy BCKPBITHA IJacTa, KOTOpbIE MOTYT 6biTe BhIpaX<eHbl
rnapaMeTpoM fcp (H. H. Bepurun, 1962) uimu pacueTHHIM paauycoM
4 (B. M. Illecrakos, 1965). B uacTHOCTH, OMBIT TaKOro poAa Mccie-
nopaHuit B coexode 17 TononHo#i cTenu nokasas, uTo NpH aanUIHOM
cocTaBe OBCHINTKM ¥ KOHCTPYKIMM (PMABTpPa, BeNHWYMHA ?q: MOXeT
uamensThCA oT —2 Ao 18, a_r; coorsercreenHo, ot 3,7 mo 6-1077 M,
npu peanbpHOM L =005 M

Ilpu MCCNENOBAHMM  TEXHOreHHO-TM/IPOTeoNOrHyecKuX YCNOBMMA
cOBCTBEHHO MPPMTAaIMOHHOW CMCTEMBbI Npe/ICTaBIAETCA ocobeHHO BaX-
HBEIM pellleHMe CheAyiolmMx 3anay (35):

—ouenKa MHOUIBTPALMOHHOTO NUTAHMA IIPU OPOLIEHMM,

— uaydeHue TMAPOJMHAMMUECKOTO HECOBEPLIEHCTBA MPPUralMOH-
HBIX KaHajg0B M (UIBTPALMOHHBIX MOTEPE.

OCHOBHBLIM MPAKTUYECKMM METOJIOM OLEHKH MHOUIBTPALIMOHHOTO
NUTaHUs ABJAETCA AHAJAM3 JaHHBIX  ONBITHO-PMILTPALMOHHBIX
HabalofaeHunii; 9TOT MEeToJ AOCTAaTOYHO XOpOIUo paapaborar (A. B. Jle-
6enes, E. H. flpuesa, 1967; H. M. Kau, B. M. Ilecrakos, ‘1981;
B. M. Illecrakos, 1965, 1973, 1982; B. A. Bapon, 1984, 1985;
(11, 27, 29, 35) u mpyrue).

B pononHeHue K 3TMM paspaboTkam, B auccepraumonHoi pabore
fIpeANoMKeH MeTOoAl OLEeHKM WMHPUIBTPALMOHHOrO MUTAHWA AMNA ABYX-
CTOWHOrO TJAcTa TNpPM CYIIECTBEHHO M3MEHAWLIeHCH BO BPEMEHM
pasHulle HANoOpoB B TMOKPOBHOM CJI0€ M TIOACTMAAIOLEM njacre,
VuuTHIBAA PeasibHYI0 NJIaHOBYK HEOAHOPOAHOCTH MHOMABTPALMM M TO
OBCTOATENLCTBO, YTO OfMH MyHKT HabuiofeHnit oTpaxaer BIMAHMKE w
Ha TIOMIAAM B HECKOJILKO AECATKOB M?, uU3y4daTb MHOUABTPALMOHHOE
MuTaHMe Uenecoobpa3HO Ha THMOBBIX YHacTKaX NJOWAABIO HE MEHEee
100—200 ra. B HexoTopmIX caydaaXx, NpU H3YyHEHHH duanHecKon
KapTHHBI mpouecca WHPUALTPALMM HeobXoqMMa IMOCTAHOBKA MeTaJib-
abix Habmonenui B 3one aspauun (M. C. lamkosckuis, 1973, A. B. Cur
HukoB, 1978).
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Tlpu oueHke rMAPOAMHAMMMECKOH POJNM MPPMTalMOHHBIX KaHallob
BaXKHEAIIMM BONPOCOM HBJAAETCH OlleHKa MapaMeTrpa TMAPOAMHaMM-
YEeCKOr0 HecOBEpIIEeHCTBAa A L) MeToMKa 3TMX MCCJIefIOBAHMH XOpOUIO
paspaborana (B. M. Illecrakos, 1965, 1973, (27)). Bmecre c Tem,
KaK ¥ B CAyyYae MCCHEAOBaHMA JpeHaXka, BO3HMKaeT HeobxommmocTs
YYMTBIBATH, YTO 3uademme A L— onpepenserca 2-ma (paKTOpaMM:

— CTeNeHbI0 BCKPLITHMA MAACTa (OLleHMBaeTCHA pPacCyeToM),

— KONMBbMATALIMEHN JOXa Ramaas (yCcTaHABNMBAaeTCA TOJBKO 1O
HaTypPHBIM JIaHHBIM).

Ha npumepe uccnenosanus IOmmuo-TononHocrenckoro kaHajua B
AMccepTalMOHHOK paboTe nomazaHo, YTO Jaxce MNPM OTHOCHTENLHO
HEBBLICOKOM TMPOHMUIIAEMOCTH TOKPOBHBIX ornodenun (0,1—0,2 meyT)
KOJBMATALMA JI0KAa COKpallaeT (PMIbLTPALMOHHBIE IOTEPU NPUMEPHO
Ha 25%. OTM M Jpyrse pesynbTaThl TaKOro poja McClIeloBa HUMA
CBUIETENILCTBYIOT O  HeoBXOAMMOCTM  TJAHOMEPHOTO  M3yHeHusd
(MILTPALMOHHOTO COMPOTMBJIEHMA JIOXKA KaHANOB B PasIMYHBIX
rMAPOreoNOTMHECKUX YCJIOBMAX [IJ1A y4era 3Toro ¢akTOpa B MPOTHO3-
HBIX pacyerax, a TaKe B CAy4anX PpelIeHus BOMpoca O HMCTKE
MM PacCIIMPEHMM KaHaJjla Mpu ero 3KCIIyaTauMM.

AHanu3 NaEEMX rEapoxMmwuccxmx mabawonenmil

IIpM NOCTaHOBKE T'MAPOXUMMHYECKUX nabaonenun uenecoobpasHo
MCXO/IATL W3 TIOJOMEHUs, 9TO HauJydliue pe3yibTaThl MOryT OBITH
MoJydYeHbl TIPY COOTBETCTBMM MAaclITaboB ONMbITA M MPOrHO3WPYEMOro
npouecca (A. A. Powans, 1981, (35)). C y4eroM pacCMOTPEHHBIX
BLITIIE TIONOMEHMH METONMKM MPOTHOSHBIX TMAPOXMMMYECKMX PaCcieTos,
nonesnie Habamopenus uenecoobpa3HO OPMEHTHMPOBaTb Ha pellleHHe
caeayoIMX 3anay:

—_ aHANM3 3aKOHOMEpPHOoCTe! (POPMMPOBAHMA THMAPOXMMMUECKOrO
pexxuMa WHGMABTPALMOHHOTO MOTOKA, MOCTYNAIOIIEro Ha ypOBEeHb
IPYHTOBBIX BOJ;

— OLEHKA TMAPOXMMMYECKHX NapaMeTPOB BOJOBMEILAIOIIEH CPeNibL.

B pauccepraumonHoi pabore paccMoTpeHa 3ajaua obocHOBaAHMA
pacyeTHOM MOAENM COJeNepeHoca B 30HEe adpalluM Ha OCHOBE aHanIu3a
SKCTIepMMEHTAaNbHOTO MaTepuana. [lna aroro MCTIONB30BAJIMCL AAH-
ape HabulofleEMi 33 JMHAMMKON KOHLEHTPalMM CE npu mnpoMbiBKe
Bonbmmux woHoamuToB (Z=1,5 M, F—0,6—0,8 wm?) Ha ONBITHOM
yuacirke B ¢/x 5 Jlsxusakckoi crenu®. MuTepnperanms AaHHbIX Habmaio-
ZleHuit M aHaJM3, TIPOBE/leHHble ABTOPOM Ha OCHOBE MCIOJbL30ORAHUA
moaenu makpoaucnepcuu (H. H. Bepurus u ap., 1977; B. A. Mu-
ponenko, 1983, A. A. Pomans, B. M. Illecraxos, 1973) u ¢dyHuna-
MEHTaNbHOTO pellleHMs 3afiadu  CcoJernepesoca s TeTeporeHHo-
6sokosoit momenm (H. B. T'asenxo, A. A. Pomans, B. M. lllecrakos,
1977: B. M. Illecrakos (27)), mokasanwu, 4HTO rereporeHHo-610K0Ba A
MofleNb Jydllle OTPaXkaeT PeasibHyl0 (PU3UHECKyH KapTuHy npouecca
paccosieHus; NPy YCNOBMM TNPUMEHEHMH MOZAEJIM MaKpOJAMCIIePCHM

* MccnenoBaHus TIPOBOAMIMCE MHCTHTYTOM «CpeaaarunpoBOAXJIONOK »
(A. A. YepHbimes).
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3HAYEHMA N g JAOCTUralT 2, TO €CTh N B 3THX ClyHasAX, B OCHOBHOM,
XapaKTepu3yeT He Cpey, a YCJOBMA OCPelHEHMA ONpe/esIeHHOro
npouecca (B. M. Illecrakor (27)). Ilonydennnie 3navenus D*=0,12—
—0,5 M?kyT COOTBETCTBYIOT XapaKTepHOMY pa3Mepy MpoABJeHHA
mucniepenu (dy ) nopaaka 0,3—1 w. C yuerom 3TOro 0GCTOATENLCTBA
Takxke Omino ycraHOBNEHO, HTO AAA Z=215 M m pocratouHo Gonab-
wux Bpemen (npum C£0,4..0,5) penuyMHa N,MOMKeET 6LiTE C yHAORJIET-
BOPMTEJIBHOM TOYHOCTBIO OlleHeHa Ha OCHOBE aHaJIM3a KOHBEKTHMBHOM!
mozenu, To ecth 1o (4—7). [Ipu aTOM TaHreHc yria HakKJOHa NMpAMOKH
lnc=f(t) k ocu t paBeHd M n,,-.‘.:%.

Ilpy pemlenun NpaKTHHECKMX 3apa4d IJiAa OLIEHKM [apameTpoB
coJenepeHoca npecTaBiseTca uenecoobpasHbIM MCMOJIL30BaTh
npubnuxkenHHoe pelleHHe aBTOpa (4—5); mnpepnaraeMblit MeTOJ
¥ BO3MOXHOCThH OLEHKM MapaMeTpoB Mo Ci aHaJM3MPYKOTCH, B HacT-
HOCTH, Ha TpMMepe MHTepNpeTauuMM [aHHBIX [POCHEKUBAHKA
AMHAMMKM KOHLIEHTpallMM pacTBOopa B TMepMOJA ONBITHOrO HaJMBa

B Bonpiime Koabua (de=1 M, d3 = 2 M) B CYTJIMHKM JIerkue — cyrecu
‘Taxensle. JlnAa OLEHKM TlapaMeTpOB IO AaHHBIM T[POCNeXMBaAHUA

npexje Bcero B auanasone C = 0,2 — 0,8 C,oTbicKMBaerca noabopom
penuuuHaCs M3 COOTHOLLIEHMA
c-C ‘CC
inol_2? ln--‘:---t.-—-2 2
i R _{1_1___ 3 5—3
‘1" “ 3" b3 ( ]

u ctpoutca rpagmk (n(C-Ci=f(t); ranrenc yrna HakJOHa ITOM
npaMon kK ocu t  (pue. 5.1) paaen,L; B‘naunou caydae AnA
Z—= 1 m noCl o7 =6 cyr!, noCg ¢ =45 cyr’ , a ana
Z,—~2 mmnoCé wu no(}t .{; — 1,05 — 1,1 cyt™t, TO ecTh ANA raybuHb!
nopAnKa 2 M BHaYeHMs NapaMeTpoB cosenepeHoca noCE u obuuen
MMHEepaJu3allMu NPaKTUYECKM WMEHTHHYHBL. 31eCh yMeCTHO OTMETHTB,

* 4TO0 MAEHTHYHEIE NapaMeTpel cosenepexoca moCE "ci. 6bL1H TaKKe

nonyuensi H. M. Ilapdenosoir (1968) npu aHanmuse MaKpOAMCIIEPCHM
B BOAOHAcCHILLleHHOM nJacte. Jlajiee OJA OllEHKM NapaMeTpoB MCIOJb-
3YIOTCA COOTHOLIEHMA

£
- 2w V), (5—4)

» e 4
rae n‘lﬁ M l'%'}u—Y'UTOH rpagmxa “‘c"kT] M, COOTBETCTBEHHO,
OTQ}€30K, OTCEKAEMBIH 3THM rpaduKoM Ha OCH.

BdpekTHBHOCTE NPUMEHEHMA MpeAsaraeMoi METONMKM MJLIIO-
cTpMpyeTrca TakiKe B AuccepTalMoHHoi pabore npumMepoM aHalW3a
naHHBIX HabmofeHuit 3a [MHAMMKOH# KOHLEHTpaLMM TOPOBBIX
pacTBOpPOB* MpM TOJNMBAX Ha OMBITHOM yHAaCTKE B coexoze 10 Tonoa-
HO# crenu. PeaynbraTsl aToro aHanuaa (mnoCg uNa), a Tak¥kKe OLUEHKH

napamMeTpoB coJenepeHoca 1o ANUTENBHLIM IepMoaM coJienepeHoca
' t

* Puc. 5.2
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(HecxonbKO Ner) noaBonunM pa3paboTaTh ONpeleNeHHbIE MPAKTHUEC-
KHe pDeKOMEeHJalMW 10 nocTaHoBKe HabulogeHwMit M OCHOBHBIM T'MpO-

XUMHUYECKMM TMapaMerpaM*®®, HeoOXoaMMMM [J1A pellleHMA 3afaum
TIPOrHO3HOK OLIEHKM Ka4yecTBa NOAIMHBIX BoA. B uactHoCTH, mipy
rnybuHe 3aneraHuA YpOBHA TPYHTOBHIX BOA mnopaAaka 2,5—3 m
addexTBHO mnipoBenienue Habaomenmit Ha raybumax 2 um 25 M c
YCTAHOBKOH KepaMW4YeCKMX AaTYMKOB AnMHOK 15—20 cm ¢ nHabmoges
HHMAMH 33 IEKTPONPOBOAMMOCTBIO pacTBopa M colepkaHueM Na (mo
HOHOCEJIEKTHBHLIM JJIEKTPOAAM), C MMHMMAJIBHOM TNOAKAYKOA IIpu
3aMepax.

llna oueHku napaMeTpoB BOAOBMElIAMOLEH cpeabl B(PEKTUBHO
IpMMeHeHue MeToja rujpoauMHamuueckux cerok (. M. Kan, B. M.
Iecrakos, 1981); npu sroM nocraHoBKY Takoro poma HabuomeHmit
esecoobpa3Ho OCYIIECTRIATL, YYMTHIBAA DPAaCHETHYIO TMAPOXMMMUUEC-
Kyl cxeMy. B uwacrHoctm, ana ycnosuit ¢ /x 10 ToxomHoi crenm
TIOCTPOeHa TMAPOAMHAMMYECKas CeTKa KBa3WMCTallMOHAPHOTO TIOTOKA
K KOJIJIEKTOPY B CPaBHMTEJBHO OAHOPONHOM [JIaCTe MepecyauBaloLMX-
CA CyNecqy ¥ CYriIMHKOB, YTO MOMEeT COOTBETCTBOBATH PACYETHON
cxeMe Makpoaucriepcuu. B peaynnraTe peilenmsa obpaTHoit safaum ansa
AX; % 1-5—‘25 M YCTaHOBJIEHBlI XapaKTepHble AJA 3TUX OTJOMEeHMH
anavenua d "= 0,04 m2/eyru dy =8 m.

X

Obobias  peaysnbTaThl IMAPOreONOrMYECKMX MCCAEAOBAHMI HA
AEACTBYIOLMX METMOPaTMBHBIX cucTeMax LenecoobpasHo, mnpexpae
BCEro, CHCTEMaTM3MPOBATE MX IO TMIOBLIM PACYETHEIM reoUIbTpa-
UMOHHBIM ¥ TMAPOXHMMMYECKMM CXeMaM JIpeHa)a, MHPMIbTPalMOHHbBIX
NOTOKOB, . PUABTPALUMUKM uz KanajoB. TaKas CUCTEMATU3ALUA YPe3Bbl-
4YaHHO Baj)KHa NJIA MCIOJb30BAHMA ITHX PACYETHBIX CXEM B KadecTBe
aHanoros ana obbekToB pasBuTMA opolenua. K coxkaseHuio, 1o
HacTOAIIEr0 BpeMeHM He copMMpoBasiach TeHAeHIMA K obobiuenuio
Pe3yJIbTATOH MCCIeR0BAaHUN Ha JeHCTBYIOLMX MEeNIMOPAaTUBHBIX CMC-
TeMax: MCCHEeNOBAaHMA KAa>XAblii pa3 CTaBATCA Kak Obl 3aHOBO,
B JIyHqUleM cay4ae, C y4eTOM JaHHBIX OTAENbHBIX paHee NpOBEeAeHHbIX
Habaronenuin. OnHako, COBpeMEHHOE MOHMMAaHME BaXKHOCTH paccMaTpu-
BaeMOi NpobieMbl M pa3BUTHE METOAMKM MCCIENOBAHMM, TMO3BONAIOT
B NMPaKTHM4YECKON AEATENBHOCTH MCXOAMTB M3 [OCTATOMHO ONTMMMCTM-
HEeCKOro Npe/ICTaBJIeHMA O TOM, YTO yxe B camMoM Gamskaiiuem 6ymy-
mem OyayT coaflaBaThCA perMoHajibHble MHMOPMAILMOHHBIE CHCTEMBI
B panHo# obnactu. Torpa mccnepoBaTenyu cMOryT MpoaHasM3UpPOBaTh
PaHee TMOJIy4YeHHBIE pe3yJNbTaTbl, HE T[OBTOPATE HEKOTOPLIE YiKe
NPOBE/ICHHBIE MCCJENOBAHMA M, YTO 0QODEHHO Ba’XKHO, He MAOIMYCKaTb
MOBTOPHBIX OWIKBOK B MOCTaHOBKE MCCHEOBAHMIA M I'MIPOreoJoruyec-
KOM OBOCHOBAHMM OPOCHMTENIBHBIX MEeNIMOpPAaLMiA.

e ———————
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Ocmomnme rupporeoxMMMyeckue napamMerpi coJieniepeHoca B 30HE A3PAIMM

Anm oBOCHOBAHNNE PACYETHRIX cCXeM npo

THOZ0E KAYECTRA NO3eMHLIX I_J_!I.Pﬂll'-m B0

O6oaHaueHUA M CCBITKM

XapakTepHble 3HaYeHHA

Haumenosanue napamerpoB PacueTHble sasucumocTn

B. M. llecrakor (1973)
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c
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HOTO cosneobMeHa B MOHO- eyt !
(B. M. Illecrakos, 1973) °
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B. A. Bapon (1974)
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I'naea 6. MccaenomaEma Ha obeexTax PA3BMTHMA OPOIICHMA

I[ocTaHOBKA MeJIMOPaTHBHO-THAPOre0NOTHHECKHX uccsenoBaHUM
AN 0BOCHOBAMMA MHIKEHEPHBIX PellleHMH M0 MOCTeAYIOUMM Oepenim
pasBMTHA OPOCHTENIBHBIX MenMopalMit OCYLIeCTBIIAETCH, KaK NpaBuJo,
Ha ©Oaze pesynbTaTOB KOMIIJIKCHOM TIMAPOre0JIOrMHYecKoi CheMKH
maciuraba 1: 50000, OnmiT Takoro poja uccnenopauuin B Cpennen
Azuu (Fonopnas, Jlxxusaakckan CTeNH M Ap.) MoKasaj, 4TO Pe3ynbTaThl
KOMTIJIEKCHON CheMKM MOTYT CAYXMUTh AOCTATOHHO HaJeMKHONW OCHOBOM
AJNA TOCTPOEHMA PErMOHANIbHOM MOAeNTH obbexTa (IpM CTOKOBOM TUIlE
TMAPOTeoJIOTMHIeCKHuX YCJIOBMM) MM ANA Beibopa mnpencTaBMTENbLHBIX
TUMOBLIX (pparMeHTOB (Mpu MHPUALTPALIMOHHOM THUIIE ruiporeosioru-
yeckux yecnosuit). Ha ocHoBe TakMX MOCTPOEHUH paceMaTpMBalOTCA
BapMAHTBI OYEPENHOCTH MPPMIALMOHHOrO CTPOMTENBCTRA (c rupporeo-
IOrMUEcKOi TOUKM 3peHMA), BONpOCchl OGOCHOBAHMA PpErMOHAJLHBIX
TeXHMYECKMX PpellIeHWH 110 KOHTYPHbIM CHCTEMaM JipeHaX Ho-BOJ103a~
HOPHBIX CKBAXMH, BBIENAIOTCA 30HBI NMPUMEHEHMA cMCTEMaTU4eCKoro
Apexaxa, a Takxe oObeKTb-aHAJOrM 10 perMoHasIbHbIM MpPU3HAKaAM.
Takoit NMOAXOA TMO3BOJAET HE TOJNBKO OBOCHOBATH MEPONPUATHA no
pauMOHANBHOMY KOMILIEKCHOMY MCTIONIL30OBAHUIO M OXpaHe BOAHBIX
pecypcoB, HO M LleJleHanpaBJIeHHO HaMEeTUTDb uccnefoBaHMA HEnocpen-
CTBEHHO B 30HAX TMPUMEHEHMH CHCTeMaTHHecKOoro npenaxa (34), Ha
KOHTYypaX BoA03a6opoB M MPPUTALMOHHEIX KaHaJoB.

B nauccepraumonHoi pabore, B HACTHOCTH, paccMaTpUBaeTcs
0BOCHOBAHME PETHOHAJLHBIX TEXHUHUECKUX pelleHMi Ha npumMepe
TMOMYHOrO AJA apMAHBIX obaacrei U POreosory4ecKoro baccenHa
Moryne (Tlepy), rae mnpumeHeHnne KOHTYPHBIX CMCTEM JIpEHaKHO-
Bof03aBOPHBIX CKBaXKMH [03BOJIMUIIO cokpaTuTh OTOOp INMOBEPXHOCTHOTO
croka Ha 20—25%, a cbpoc BOA MAOXOro kauecTBa — Donee, ueM B
3 pasza. Ilpu oTOM 30HA TIPMMEHEHM cUCTEMATMUYeCcKOro JipeHaka, Ha
KOTOpO# COCpefloTauMBalOTCH AasbHeRIINe TJIoLlafiHbIe UCCNeJoBAHMA,
coctapnsier meHee 209 obumie# nuom@aM Maccusa.

JlanpHeiiiee yCreliHoe pasBuTHe IMIPOTe0IOTHYECRUX MCCaef0Ba-
uuin (30, 36) moxer 6LITE OCYILUECTBIEHO IIpH cobmonenuu onpene-
JIeHHO# WX 3TarmHOCTH % " 110CeI0BATEILHOTO aHANN3A MOJyHaeMbiX
peaynbTaToB. OTO TOJIOXKEHHE npexje BCEro OTHOCUTCA K aHAMM3Y
peayastaToB ruaporeosnoruyeckoft  passenry nepen NoCTaHOBKON
ONBITHO-PMABTPALIMOHHBIX pabor. B yacTHOCTH, TIpM pellIeHHH 3afaum
IMAPOTEONOrMYecKoro  0GOCHOBaHMA MeJMOPaTMBHOTO  ApeHaxa,
MCCNeNIOBAHMA THUIIOBBIX CXeM CTPOeHMA BOIOHOCHOTO KOMTILJIeKca
no pesyJabTaTaMm rMIPOTEOJIOTHYECKOH pa3Beiku AJA ToCJIey01LeH
[IOCTAHOBK}M  OMBITHOPUIBTPAaLIMOHHLIX uccnenoBanmin  u  Bbibopa
pacyeTHBIX CXeM-aHaJIoroB Ha NeHCTBYIOILIMX CHCTEMaX FABJIAETCA
HerpeMeHHbIM YCJIOBMEM YCTIEIIHOro pEeiieHus rnocTaBleHHON 3afatM.
AHanOrMuHAN 3aZiada MOKET BOHMKHYTHL M ANA OTAENbHBIX CJI0eB
30HbI A3pallMM TpH [POTHO3HOM OllEHKE MX PpUABTPALMOHHBIX CBOWCTE
B YCIOBMAX BOAOHACHIILIEHMA. Takum obpadoy, pelleHMe KoMriexca
3ajad TMAPOreoJorMdecKoro 0BGoCHOBAHUA OpOCUTENBHBIX MenMopalMi

34

Tpebyer Bmbopa rMApOreoorHHecKux ¢parMeHToOB-aHaNOroOB, Pasnu4-
gpIXx mo wmacmrabHocTM M YPOBHIO IHAYMMOCTH, M, cnenoBaTENLHO,
oTKaza oT ODLIENnpUHATON TeHAEHIIMM Beibopa «OpOLLIaeMOro MaccuBa-
apasiora». Takoro poia CHCTEMATU3ALMA IMPOTEONOrMHECKMX ¢par-
menToB (35), Xopouo corjacylou@aacs ¢ uepapxued TeoJIOTHIecKuX
Ten B oOlIel TeopuM (PUAMUECKOH TreosIoTMM (I'. K. Boanapuk, 1981),
npeacrasnena B Taba. 6.1. OTMeTHM, YTO NPU ITOM OTAENLHLIE TUIAPO-
re0TOTMYECKEE BJIEMEHThH MJIM pacdeTHhle cXeMbl MOryT OmiTe aHano-
raMM, XOTA OHM NpPHHAJJIEXKAT MacCMBaM, B LIEJIOM aHaJoraMu He
aenaopmmuca. Ilpu 060cHOBaHMM aHAJIOTOB MOMHO BOCIMOJIB30BATHCH
U3BBECTHBIMM WCCHENOBaHMAMM B OTOM obsmacTH A. II. BenoycoBo#
u M. K. Taeuu (1985), B. T'. CamoineHko (1974), B. A. Illabanosa
(1971). B yacTHOCTH, AHAJOTH, paccMaTpuBaemMble MO KaueCcTBEHHOMN

OLIEHKE PpEermOHaJbHBIX MeJIMOPaTHBHO-TUPOreoJIornHeckKux yCIOBUH
(«aTpubyTHBIE aHAJOTM»), XapaKTepHBI 4alle BCero A bBacceitHa
MOA3eMHBIX BOA WJM [JIA KPYMHOM 06JacTy reouibTpauymu.

AHanors, paccMaTpuBaeMbie Mo Cepuu (PAKTOPOB — KOJMHECTBEH-
HEIX TIpM3HaKoB («mofiobHble OOBEKThI») XapaKTepHbl [INA obnactu
reobuapTpaumu. Illpusep TaKoro 0obGOCHOBAHMA ofrbexToB-aHaJoroB
xopowo pazobpan B pabore A. 1. Benoycosoit u M. K. Tasua (1985).
Jina 0BOCHOBAHMA PACHETHHIX CXEM-AHAJIOTOB MOXHO BOCIOJB30BATE-
ca npepnoxenuamyu B. A. Illabanosa (1 971), npuMep MX NPaKTHYECKOro
NPUJIOHKEHKA PACCMOTPeH TaKiKe B pabore M. II. Adwnaposa (1985)

McenenoBaHue pacyeTHbIX CXeM JipeHaXa Ha OCHOBe COTOCTaBJIeHUA
¢ aHAJOTAMM M TECTOBOTO MOJEJMPOBAaHMA, KOTOPOe MpeAcTaBJieHo
B IMcCCepTAalMOHHO# paborTe Ha mnpuUMepe XapaKTePHBIX PaCHETHBIX
cxem papenaxka IononHoi crernu (23), noxaseiBaer 3 ek T BHOCTE
NpUMeHeHUA MpuHUMNA obpatHoit cBasu (M. B. Pau, 1979) unsa
lleNleHanpaBIeHHo|  TOCTaHOBKM rUPOTe0JIOTMYHeCKOH  Pa3Bellkyu
u onpoGoBaHMA B 30HE CMCTEMATUHECKOro ApeHaxa.

B npaKkTMKe MCCAeA0BaHMM 110 0BOCHOBaHMIO MeaMopaTUMBHOTO
JipeHa’a XOpOLIO WM3BECTHbI TPYAHOCTH, CBA3AHHBIE C 0bobuiennem
peaynbTaToB PUIBTPALMOHHOTO onpoboBaHMA Pas3lIMYHBIMU METOJaMM.
3T TPYAHOCTH 0byCcnOBNeHbl CAeAYOLMMU dakTopamu (29, 32):

a) HEONHOPOJHOCTb CTPOEHMA BONOBMeELIAKOleH Cpebl (MJ1aHOBasA
¥ BepTMKalbHafA) Npejornpeaesser BIMAHME macmtabHOCTH M3y4YeHusA
npoleccoB da MOCTABKY MCC/EAOBaHMI M, COOTBETCTBEHHO, BJEHET 3a
CoBoii HEOBXOMUMOCTb COTIOCTABUTENBHOTO aHANM3a (PUIBTPALMOHHBIX
CXeM OMnbITa M HPOTHO3UPYEMOro Nnpouecca;

6) mapaMmerTpbl, XapakTepuayouiue MHOUABTPALMOHHOE [UTAHKE
NPy OpPOLUEHUM M €MKOCTh BOJOHOCHOTO KoMniexkea, B DoJbIIMHCTBE
clyuaes OKasmBAIOTCA 3aBUCALMMM  OT nNpoTeKaHWA M3y4aeMoro
npouecca BO BPEMEHM; MpH ITOM BOSHMKAET neobxoaumocts n1ubo
KONMYECTBEHHOrO OMNWCAHWA OTHX  3aBUCHMOCTEN, aubo  OLIEHKH
napaMeTpoB MO JaHHbLIM HabuTIoeHMi 3a TIpPOLIecCaMM, AHAJIOTHYHBIMK
IIPOTHO3UPYEMbIM,

B) npu 0BOCHOBaHMM PacHeTHBIX CXEM APeHaKa HepeaKro Tpebyer-
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Tabauua 6.1

CucreMaTM3aAlMA MENMOPATHBHO- FEAPOresjiorMvecKsx

¢dparmenToR®

Tuaporeon.
parmenTsi

Onpenenenne dparmesTa

OcHOBHO#M
NPHHIUTI

I'uaporeonoruyec-
KMl 3J1eMeHT

Pacuernas
cxema

Obnacth reo-
duUABTPaLIMM

Tupporeonoru-
yeckui DacceiH

Toprasa mnopoja, CTATUCTHYECKH
OAHOPOAHAA MO ONHOMY MJH
KOMMJIeKeY reouabTpallMoH-
HBIX M TMAPOrEOXMMMYECKHX
flapaMeTpos

OnuH MJIM  HECKOJNbKO TIMAPO-
reoNorMYecKkmX 3JIEMEHTOB,
COCTABAAKIIMX  ONPeAeTeHHY IO
pacdeTHYI0 CcXeMmy JApeHaxa,
GUABTPALIMM M3 KaHANOB WM
APYTrMX TMPOTHO3HBIX OLEHOK

Cucrema pacHeTHbIX cxem,
OPMHPYIOLMX  eIMHBIK  THII
THAPOreoIOrUHecKux YCNOBUH,
¢ omnpeneneHHbIMW THAPOIMHA-
MHUECKMMH TpaHUullaMK

Tupporeosoruyeckas  cucTema
¢ 0b6NacTbi0 NMMTAHMA, PA3BMTHA
u pasarpyaku MOAIeMHbIX
Bon K mecTHomy Dasucy cTOKa

OasOpOAROCTE 110
pacueTHHM  [IOKa-
a3aTesAM

BoaMo®HOCTE TIPH-.
.

HATHA 10 YCIAOBUAM
pacuera onpeje-
JNIEHHOTO TeXHUYec-
KOro peLueHusA

Obuime 3aKOHO-
MepHOCTH  (hopMu-
pOBaHMA THAPOTEO-
NOTUHYECKUX ycno-
BMH

HonHw# UHKEA
rUAPOTeosioruYec-
Koro mnpoiecca

P —
* C yueroM nonoxeHwui obuieir Teopun duanueckoi reonoruu (. K. Bon-

napuk, 1981).
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¢ MpOrHO3Has OLEHKa (UIBTPaLMOHHBIX CBOMCTB TOPOA 30HBL
aspalMM TPM MX BOJIOHACBHIIEHMM B yCJIOBMAX OpOLLEHMA.

C yyeromM QaTMX MOJIOMEHMH OYEBMAHA HeobXOAMMOCThL TOMCKA
palMOHANBHOrO  COYeTaHMA  METOAOB ONBITHO-PUABTPALIMOHHBIX
MCCAEOBAHUA.

Tlpu 2TOM TEpPMMHOM «IIpAMBIE» uenecoobpasHo oboana4aThb
rakuMe MeToAabl onpoboBaHMA, KOTOpbLIE TIO cBOEH 30OHEe BIMAHMA,
xapakrepy (POpMMpOBaHMA Mpouecca reoduUAbTPaLMKU M €r0 CTPYKType
MaKCMMaJbLHO COOTBETCTBOBaNM OBl NpPOrHOBMPYEMbIM  YCJIOBHAM.
JIna KOCBEHHBIX METO/IOB PaaliMYHBIX MOPAAKOB HeoOxonMMa B TOH
MK MHOH Mepe KOPpeNAlUMA ¢ pesyAbTaTaMW IPAMBIX onpefeneHMi.
Ilpu Takom rmnoAxone AnA obobieHus peaynsTaToB onpoboBaHuMA
MOryT OBITH MCIOJNB30BaHBI M3BECTHbIE CTATHCTMHECKME [MPUEMEI

(M. B. Pay, 1979), B KOTOPBIX «BECOBBIMM» Kkoa(pdUIIMeHTaMM YIUThI-

BAIOTCH Pe3yJbTaThl KOCBEHHBIX ONpe/eleHMi PasIMYHbIX MOPAAKOB.
B amuccepraumoHHo# pabore npAMbie M KOCBEHHBIE METOLLI knaccudu-
LMPOBaHBI TPUMEHUTENBHO K PeleHHIO 3alatu obocHOoBaHMA ApeHa)xa
M, COOTBETCTBEHHO, 0BOCHOBAHBI TPMHLMIILI TIOCTAHOBKM ¥ MHTEPIpPE
TAUMKM OMBITHO-DUABTPALMOHHEIX MCCJIEAOBaHMHA [n1A Onpejesnenus
OCHOBHBIX PDACHEeTHBIX I1apaMeTPoB, KOTOpbie MpPEeACTABJIEHbI TaAKME
s paborax (3, 7, 19, 21, 25, 29, 32) u obobesnt B (35).

B 4acTHOCTH, OfIMH M3 Ba’KHBIX BOMPOCOB — nocraHoBKka onpoboBa-
HuA B 30Me aspaumu. Mceaenopanud, npoBefieHHbie aBTOPOM (19,23),
MOKA3anM, YTO NpU TOCTAHOBKE OMBITHBIX HAJMBOB AJA co3faHuA
BEPTMKAJIBHOTO MPOCaduMBaHMA HA rnybuny Z 3a BpeMs t AuMameTp
BHYTPEHHETO (zamMepHOro) KOJblia MOXHO HAaWTH M3 BLIpAXKEHMUA

13

H
23 M (6—1)
4 VR
rae H“ — xapanwpﬂaa BhICOTA KEHHJIJIHPHDPO TMOAHATHA OJA JAaHHOro

rpyHra.

M3 (6—1), B 4yaCTHOCTH, CJEAyeT, YTO HAJMBbI B wypdbl Mo METOAY
HecrepoBa palMOHalbHBI MpU K> 0,8..1 m/cyr. Ina onpoboBaHusA
/MeHee TIPOHMI@eMBIX TIOPOA uenecoobpa3Ho npopefieHMe OMBITHLIX
HAaNMBOB Ha TUIOLIAZKM. MeTo/ibl NOCTAHOBKM M MHTEprpeTaumu TaKMX
onuiToB, paspaboTaHHble aBTOPOM HA OCHOBE uccaenosanmit B obactu
TeopuM BAArONEPEeHOCA B 30HE aj’pauuu (M. C. Mamxosckuit, 1968),
NO3BONAIOT pellaTh 3aflad¥M  TIOCJIOHOK OLEHKH - puabTPaUMOHHBIX
TIapaMeTpoB TO JaHHBIM [POCTEHMBAHUA AMHaAMMKKM OOBeMHOM
BNaXKHOCTH B Npouecce Hanuea (25).

Ipu 060oBlIEHHMH pPe3ybTaTOB reoMABTPALIMOHHON CXEMAaTHU3ALMM,
passeaku u ONpoGOBaHMA, THUIOBbIE PpacHeTHBIE cxeMbl JipeHaxca
paciipoctpaHsioTcA 0OBIMHO Ha 3HAYMTENLHBIE nuowaau (nopaaka
10—20 KM2?) u TPYAHO Mpeayrafarte AAA KaxXA0To KOHKPEeTHOr 0
MeIpeHbs, C KaKOH I0rPelIHOCTbIO 3afdaHbl pacueTHblé MapaMeTpsbl,
ycTaHOBJIEHHbIE JJA BCeii TMIOBOM pacdeTHON CXeMblL IToaromy



\ANA TIPaKTUYECKUX llesieit peKOMeHJyeTcs YCTaHaBJIMBATEL CPEeAHIO
norpemHocTe 0DOCHOBaHUA pacHeTHOM CXeMbl. B wuacTHOCTHM, A4
rOpM30HTAJIBHOrO ApeHarka

RO e T

. AW 3 alg

(6—2)
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- - - am
“'-g‘ ﬂm‘ npum ﬁmq-m (6—4)

AHanu3 3THUX MBHCMMOCTEf{ MoKasbiBaeT, 4MTO Ha)e Inpu XOpoLID
MocTaBIEHHBIX FHAPOTEOJIGTH‘{ECKHX uecneqoBaHUAX omubra B pac—l
yere h, MOXeT JOCTMTHYTb 40—509%, uTo elle pa3 NOAYEPKMBAET
BajsKHOCTL [PMHATHA WHKEHEPHBIX pellleHuii ¢ Y4YeToM aHaauaa
3aKoHOMepHoCTe# (hopMUpOBaHMA MeJIMopaTHBHO-TUAPOTENIOTHHECKHUX
ycnmmﬁ nnA pa(_“-le"FHbIX cXeM-aHaJoros.

BAKJIIOYEHMUE

Illupcmoe paanu'me WXHOFEHHO—THHPOFE‘OJTOTM‘!ECKHX yCJ’IOBHﬁ
B paiiOHaX COBPEMEHHOT0 MeJIMOPaTUBHOTO CTPOMTENBCTBA, obycnosneH-
HOe BB&HMOILeﬁCTBHEM Me.nuapa'mnnmx cucreM M TI0A3€MHBIX BOA,
craBUT Tiepen MeJHOopaTUBHON rMAPOTEOJIOrMel 3ajladyu  roMcka
HOBOTO MOAXO0Aa K McclefoBaHuI0 06BEKTOB MENIMOPALUH, Tpebyoiero
npuMeHenus OGpaTHOH CBA3M, B HACTHOCTH, MCTONB30BAHMA AaHHBIX
HabJloleHuii Ha JeHCTBYIOIMMX CHMCTEMaX, W TOCTaHOBKM MeNMopaTHB-
HO-TMAPOre0OrH4YecKux uccnenoBaHMM, LieJIeHanpaBJIeHHONH Ha obocHO-
BaHMe OINpefeNleHHbIX WHXXeHepHBIX pemennit. OcobeHHO BaMHbBIM
npencrapnseTesn +aKOi TOAXOA TPH THAPOreoJOrHIeckoM 0GOCHOBAHMM
PEKOHCTPYKUMM MEJIMOPaTUBHLIX CHCTEM, craBiel aKTyalbHOM NP
pelleHMM 3afad MHTEHCUM(PUKALMM OPOLLIAEMOro 3eMJe/eNus.

B racTosllee BpeMs HEAOCTATOYHO 3PpexTMBHbLIE pelleHuA 110
FMAPOTEONOrMYeCKOMY  0DOCHOBAHMIO OPOCHTENBHLIX MenMopamui
PO MHOTMX CHAYHaAX ONpPeNeNAloTCA CIeNyoIMMM ¢axTopaMu:

— orcyTcrBueM 0GobIIeHMS 3HAYMTENLHOrO ONKITA OpOCHTENBHBIX
MenmMopaumi M MCCHAENOBaAHUA B3aMMOJIEHCTBMA OPOCMTENBLHBLIX CHCTEM
¥ TIO[I3eMHLIX BOJI, B YaCTHOCTH, nabaofenui 3a AeHCTBMEM MENHOpa-
TMBHOTO JApeHa)a,

e

— HenoCTATOYHOW HANPaBNEHHOCTHIO ucenenopaHui Ha oBocHO-
paHMe OTPeleIeHHBIX TeXHNSSCKMX pemlesmi, 4TO norpeboeano Obl
TIpeAsapUTENLHOrO aHAAM3A W ydera B3aMMOJEACTBAA cOOpyKeHuMH
€O Cpejioi. .

C y4eToM OTMeYeHHLIX BhllIE ocoBEeHHOCTeH pellleHMs MoCTaBIeHHbIX
3aja4, B JIMCCEPTAIMOHHOK pabore npencTaBleHbl obobuieHHbIE
u paapaboTaHHBIE aBTOPOM ONOMCEHMA N0 TEOPeTHHIECKHM M MEeTOIH-
yeCKMM OCHOBaM METMOPATHBHO-THAPOTreoIOrHIeCKMuX MCCeIOBaHMHA,
a TaK)e TpaKTMHeCKMe PpeKoOMeHpaauuu 1o TMAPOrecorH4ecKoMy
OBOCHOBAHMIO PA3BUTHA M PEKOHCTPYKIMM MEeJIMOPAaTHBHLIX CHMCTEM
B apuAHbix obnacTax.

CyuiHoCcTh 3alUMILAeMbIX [OJIOIKEHMIA CBOAMTCA K CleAyolleMy.

1. Ilpu oBocHOBaHMM METONOB yccJaenoBaHMi ¥ TIPOTHO3MPOBaHUA
TeX HOTeHHO-THPOreoJlorM4ecKuX ycnoBuit  OGBEKTOB  MenuopaLmu,
1eoBGXOMMO IIIMPOKOe NpHMeHeH e NpHHLMNA obpaTHOM CBA3M, B HaCT-
HOCTM, MCIIOJIb30BaHHE Ppe3yJbTaTOB Habmiogenui Ha AeACTBYHOLIMX
MeNMOPATHUBHBEIX CUCTEMaX JJIA OLEeHKM rMAPOAMHAMMYECKOr0 HeCco-
,BepIIeHCTBa JpeHaxa, MHOMABTPALMOHHOTO MTMTAHMA TPH OPOILEHMH,
MIPOTHO3HBIX TEOMUIBTPAUMOHHBIX M rUAPOXMMMYECKHX [apaMeTpoB
NOpOA 30HBLI ajpaluu B YCAOBMAX BOJAOHACHLILIEHMA, 3 TaKXKe Mccae-
AOBAHMA TECTOBBIX MOJeNeH PpacHeTHhX cXeM MEIHOPaTMBHOrO
ApeHaxka JAnA lleleHaNPABJIEHHON TOCTAHOBKM TMAPOTeONOrMiecKux
MCCIIeOBAHMA.

2. TlocTpoeHue pacHeTHBIX CXeM rUAPOrecyIorM4ecKnx IporHO30B
GasupyercAa Ha KaueCTBEHHON (Me.nuopa-rusno—ru,upnreonomqecuoﬁ)
M KOJAM4ECTBEHHON (reouABTPALIMOHHON) cxemaTMzauuu 0OBEKTOB
OpOLIEHMA, TpU OTOM reopuIbTPAl[MOHHAA CXeMaTH3ALMA paspaba-
ThIBaETCH He TOJIbKO Ha OCHOBE aHajam3a N7IaHOBOW M BEPTMKAJBHON
HEOJHOPOAHOCTH  CTPOEHMHA BOJIOHOCHOTO  KOMILIeKca, M3yHeHud
napaMeTrpoB BOAOHOCHBIX INJAaCTOB M cnabonpoHMLIGEMBIX  CJIO€B,
I'MAPOAMHAMMYECKMX TIPaHML, HO TakKKe M C yYeroM TeXHOreHHBIX
0cOBEHHOCTE! MENTUOPATUBHOM CUCTEMBbI, B HaCTHOCTH, THIA IpeHaa.

3. Ilpum wmccaenoBaHUM sakoHOMepHocTel GOpMUpOBaHMA PpeMMUMa
TPYHTOBBIX BOA U aqxpPeKTUBHOCTY  JIMHEHHOTO CHMCTEMAaTUYEeCKOro
apenaxa  (rOpMB30HTaJIBHOrO, KoMOMHMPOBaHHOrO) Ba)XeH  yHel
HepaBHOMEPHOCTH uHUMABTPALMMU B 30HE BIAMAHUA NpeH (mo mpodpuao
M BO BpeMeHHM), [Py 3TOM HeoDX0AMMO OLeHWUTh AJA TUIIOBBIX yCIIOBMA
poNb ApeHaMa B cpaboTke ypOBHS TPYHTOBBIX BOJ B MEeMXIIOJMBHbIE
NepMOAbl, MCXOAA M3 KpUTEpHEB coazaHua OJaronpuMATHOrO BOAHO-
COJIEBOTO PeXMuMa.

Jlns cucTeM BepTMKaJbHOro JpeHaxa B Ka4yecTBe OCHOBHOTO
pacyeTHoro mnokKasaTes fesecoobpasHo MCMONbB30BATH CcyMMapHbIH
nebuT cucTeMbl, ONpeesNuB Ha OCHOBE rMAPOXMMUYECKOr0 MpOrHo3a
wacTs OOBEMa OTKaYMBaeMo#i BOJABI, KOTOpasA IMM3OAMHECKH WU
oCTOSHHO MOAJIexUT chpocy 3a mpeaesnsl Maccusa oA nojajepIaHudA
pacconAILIEro pexuma.
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4. Tlpm peumrenumu 3amay MNPOrHO3a TUAPOXMMMYECKOr0o pexuma
IMOoA3eMHBIX M [peHaXHBIX BOA B CJINOMCTBIX BOJAOHOCHBIX ILJacTax
OTITUMAJILHOW ABJAETCA reTeporeHHad pacHeTHaa MOOeJb, a MNpH
CPaBHMTEJILHO OJHOPOAHOM CTPOEHHMM BOAOHOCHOrIO rJjacTa Stb(bER'TMBHO
IIpUMMEeHeHHue COCpEﬂO‘I’O‘!EHHOﬁ UM ,I[HCKPETHOﬁ MoagenM Ka4decTBa
B 3aBMCMMOCTM OT T[IOCTABIEHHOM 3anaym. Hpu 3TOM MNOCTYIJIeHue
conedl ¢ MHOMALTPAUMOHHLIM IIOTOKOM oOnMchiBaerca obobuienHo#n
GyHKLMe!H, YYMTHIBAIOLIIEH HEPABHOMEPHOCT: MHOMIALTpaUMM M0
npodwiao ¥ NMHAMMKY KOHLIEHTPALlMM BO BPEMEeHM.

5. Ana oboCHOBaHMA PpPA3BMTHA OPOCHMTENBLHBIX MenMopauMi M,
ocobeHHO, PEeKOHCTPYKLMM MEJMOPaTMBHBIX cucTeM 3¢pexTHBHa
TMOCTAHOBKA ClNEeMaANbHAIX THAPOreoNorM4YecKMXx HCCJIQJIOB&HHﬁ Ha
pefictByroumx obbextax opowesna. Ilpu 3TOM, OCHOBHBaACHL Ha
pesynbTaTax PerMOHaNbHOM OLEHKM 3aKOHOMEepHocTeH (GopMMpOBAHMA
TMAPOTeONOrMYeCKMX YCIOBMI M PeROTHOCLMpoBOYHOro obcnenosanms
MENMOPDATHBHON CHMCTEMEl METOZIOM THIADOAMHAMMYECKOH CHeMKH,
BHOMPalOTCA TMNOBLIE TEXHOTEHHO-TMApoOreoynoruyeckue ycnosusa. Ha
Yy9acTKaX C THMNOBLIMM YCJIOBMAMM OCYIUECTBAAETCA TIOCTAHOBKA
ONLITHO-PMABTPAIMOHHBIX W TMAPOXMMMUecKMX Habmiomenwit, ABnAIO-
HMXCA ‘B 3ITOM Clny4Yae OCHOBHRMH MeTOlaMM THAPOI‘EOJ'IDI'H‘IGCKHX
mMccnefoBaHMi, AJA KOTOPHIX pa3paboTaHnl NPMHLMIILI NOCTAHOBKM M
cniocobn MHTepriperaumu pesynbraToB. IIpu obGoGuienuyu pesynbTaToB
fraxoro pojia MCC/EIOBAHMNA BaYKHO YYMTHIBATH NMPHHIMIILI CHCTEMATH-
BalMM  MenMOPATHBHO-TMPOTEOJNIOTHYECKMX (PParMeHTOB, KOTOphIe
poryT OmThL paccMOTpeHB B KauecTBe AHAJNOrOB NMpu 0BOCHOBaHMM
MHIKeHepHHIX pellleHMii Pasnu4HOW MaciirtabHocTh.

6. IpuBUMNKanbHOH OCOBEHHOCTHLIO NPHMMEHEHWA TPaAMUMOHHBIX
METOJIOB THAPOTeoJIOTMHYeCKMX MCCHefOBAHMA NpH M3YYeHMH HOBBIX
i pasauBaOUXCA 06HEKTOB OpOLIEHMA ABJNIAETCA LeNeHanpasieHHOCTh
ITMX wuccenenoBaHMM Ha obocHoBaHMe ONpeeJIEHHBIX MHMEHEPHHIX
' enui. B wacTHOCTH; NpM NOCTAHOBKE MENIHOPaTHBHO-THPOreoJsio-
MUYeCKMX Mccnenosanuit appeKTMBHO CO3IIaHMEe HA OCHOBE MATepMaJioB
hcoMmnewcHOM cbemxm macmitaba 1: 50000 marTemaTH4ecKo#d MOAeNnM
usyuaemoi  obnactu  reoduABTPaLMM, - oxpaTeiBalollen  obbeKT
MenuopalMM M  CONpejleNlbHble TEPPUTOPUMM 710  YCTAHOBJEHHBIX
rupoAMHaMMYECKUX IpaHMIL McecnepoBaHue TaKO# MOJAENH TO3BOJAET(
crelMaJMCcTy-THApPOreoiory COBMECTHO CO CHeuMaJMcTaMH B obnacTu
I‘HJ.IPOTQXHHRH M Menuopauum obocHOBaTH perHOHaﬂbeIE TeXHHUYIeCKHue
pelleHusa, B TOM HMCJe BO3MOMKHOCTDH orbopa MHPUIALTPAaLMOHHOTO
MMTAHMA KOHTYPHBIMM CHCTEMaMM ApeHa)HO-BOA03aBOpHBIX CKBAMMH,
30HY CMCTEMaTHMYeCKOro MeJIMOPaTHBHOro ApeHaza, MEepOTpUATUSA
Mo oXpaHe OKPY’Kalllled CpeAbl U ApYyrue.

Ilpu TakoM TOAXOAE OTNAAAET, HarnpuMep, HeobXoaAMMOCTE
NMpoBEfeHMA  ClelMaJbHBIX  TIMJPOrecyIOrMHYeCKMX  MCCHeA0BaHUH
nnsa obocHoBaHMA JpeHa)a [0 BCEMY MAacCHMBY, MMOCKOJBKY BBIABJA-
WTCA oOnpefeneHHble 30HLI npuMMeHEHMA CHMCTEMATHYECKOro JpeHaxa.
B cBow ouepensn, npeABapMTe/bHBIM aHaJIM3 JIOKAaJbHBIX PacYeTHbIX
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cxem (ApeHaxa, pMALTPALMM M3 KAHAJIOB M [AP.) TNMO3BOJAET C yYeTOM
HaMeUaeMBbIX TeXHWYECKMX pellleHMH BLJENMTh 3JIeMeHTh Pac4YeTHOH
CXeMbl Pa3NIMYHOrO0 YPOBHH 3HAYMMOCTH, M HAMETHMTL KPHTEpHM Jpe-
HMPOBaHMA.

Takum 06pa30M, BHIZIENAS THIIOBBLIE JIOKAJbHBIE TeopHUIBTPALMOH-
HBLIE CXEMbl, YYUTBHIBAIOLIME OCODEHHOCTH BEPTHKAJBHOW HEOLHOPOA-
HOCTM CTPOEHMs T[OTOKAa M HaMedaeMble TeXHWYeCKuer pelleHus
u O0OOCHOBAB COOTBETCTEBYWIIYI peasibHbBIM  YCJOBMAM  MOAEb
IMAPOXMMMYECKOTO NPOrHO3a, MPEACTABAASTCA BO3MOKHBIM ObecrieuuThb
HeNeHaNnpaBleHHY0 NOCTAaHOBKY MCCJIEOBAHMHA, MOKa3aTh peasibHYIo
IoCTOBepHOCTE O0DOCHOBaAHMA pacHeTHBIX CXeM ITPOTHO30B M, BMECTe
¢ TeM, MCKJIOYUTh 3HauuTeNbHbie 00bemel pabor, CBABAHHBIX € Mccye-
AOBaHMEM BTOPOCTeNeHHEIX (akTopoB. CoOTBeTCTBEHHO, NpPH MOCTa-
HOBKE TMAPOTeoJiorMueckoro onpobopanus OGOCHOBHIBAIOTCA NpAMBIE
M KOCBEHHbIE METOh! ONpobOBAHMA (PaaNMYHOrO YPOBHA 3HAYMMOCTH)
AJA pellleHHsA ONnpefieIeHHbIX MHMXeHepPHbIX 3a/la4 M CCOTBETCTBYIOLLEH
0b60b11IeHHOM OLleHKM pacHeTHLIX I1apaMeTpos.

PeaynbTaThi POBEJEHHBIX MCCHEOBAaHUA, B LIEJIOM COCTaBIAIO-
II[Me HayYHO-MeTOMYeCKue OCHOBEI TMIPOTe0JIOrMYeCKHX MCCNe0BaHHUMA
ana  oboCHOBaHMA pa3BUTHA M PEKOHCTPYKLUMM MEIMOPaTHMBHBIX
cucteM B apuaHbix obnacTax, nokasanu Takke HeobXxogumbie
HanpaeJleHuA JanbHen1Iero uccefoBaHUA paccMaTpuBaeMon

qipobembl  OCHOBHBIMM M3 3TUX HAaNpaBIAEHMH MOMKHO CYMTATH!

1) pasBuTHe MeToaMKM 00OCHOBaHMA paCYeTHBIX CXeM PerMoHallb-
HBIX TIM/JPOTEOJIOTHYEeCKMX T[IPOrHO30B Ha OCHOBE MHTEpnpeTaumu
AAHHBIX TOJIEBbLIX MCCJAENOBAHMM, pellleHuA oOpaTHBIX M BMMTHO3HBIX
Bafa4, raaBHeIM obpasom, B obnacTy uAeHTHMKalLMK Mojenei
M peasibHbIX TMJPOTeOJIOTMYEeCKMX YCJIOBMH;

2) pasBuTHE KOJMYECTBEHHBIX MeTOofl0oB OOOCHOBaHMA M MAEHTH-
(duKalMKu THAPOTeoJIOrMYecKux (pparMeHTOB-aHaJioros,

3) mccnenoBaHMe 3aKOHOMEPHOCTEH JAMHAMMKM BOJOHACBILLEHWA-
OCyLUEeHUA TOKPOBHBIX OTJIOXKEHWH NpPM OPOLLIEeHWM B TMIOBBIX T'MApPO-
TeONIOTMHECKMX M TEXHOTeHHBIX YCHOBMAX;

4) paaeuTHe MeToluKM 06OCHOBaAHMA pacYeTHBIX MoOJlesied M THUIIo-
BBIX CXEM TMAPOXMMMHYECKMX [POTHO30B, 8 TAKXe MEeTOJOB HaTypHEIX
Habmogenuit ana obocHOBaHMA pacyeTHBIX MMapaMeTpos.
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