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1.BBEJIEHHUE

3aTopbl M 32Ol JbJA - HEOThEMJIEMBIE SIBJICHUS TOJOBOI0 LUKJIA KU3HU
OonbimHCTBA pek KazaxcTana. 3aTopbl U 3aKOpbl CBOWCTBEHHBI OOJIBIINHCTBY PEK.
OHM NpeCTaBIAIOT CEPHE3HYI0 OMACHOCTh JJI THAPOTEXHUUECKUX COOPYKEHUH U
MOCTOB TI0 JIByM MIPHYMHAM: B CBSI3U C HABOJHEHUSIMHU, KOTOPbIE OHH BBI3BIBAIOT, U
BO3MOXHOCTBIO Pa3pyILIEHUs JIbJAOM FHAPOTEXHUUECKUX COOPYKEHHIA.

HaBojHeHus, BbI3bIBa€Mble 3aTOpaMu M 3aKOpamu, TpeOYIOT MepeHoca B
Oe3omacHble MECTa HAPOJAHOXO3SIUCTBEHHBIX OOBEKTOB, YCIOKHSAIOT U YI0POKAIOT
CTPOMUTEIBCTBO FUAPOTEXHUUECKHUX U IPYTUX COOPYKEHUI.

Jist BeIpaOOTKM S(PPEKTUBHBIX MPAKTUYECKUX MEPONPHUATHI OOpHOBI C
3aToOpaMd W 3aKOpaMd, HEOOXOJUMO XOpOIIO 3HAaTh OCHOBHbBIE MPUYUHBL,
CIOCOOCTBYIOUIUE UX 00pa30BaAHMUIO.

B Hacrosimee Bpemsi MpoLecchl 3aTOPO U 3aKOPOOOpa3oBaHUS HA pPEKax
Kazaxcrana eme uzy4deHsl HeJOCTaTOYHO. B yacTHOCTH, HE pa3pabOTaHbl OCHOBBI
Teopun 0Opa3OBaHMs, YCTOWYMBOCTHM M pa3pylieHUs 3aTOPOB U 3aKOPOB,
HEJ0CTaTOYHO M3Yy4YeHbl (PU3NKO-MEXaHWYECKHUE CBOMCTBA JbJa B Pa3IMYHBIX
YCIIOBUSIX, OTCYTCTBYET OOIIECNpPUHATAs KJIAaCCU(PUKALUA 3aTOPHBIX U 3a’KOPHBIX
SIBJICHU U KaTaJor 3aTOPHBIX U 32KOPHBIX YYACTKOB PEK, HE YCTaHOBJICHA B TIOJTHON
Mepe 3PPEeKTUBHOCTh TEX WM MHBIX CPEACTB OOPHOBI C 3aTOpamMH M 3aKOpaMH B
Pa3IMYHBIX YCIOBHIX UX (POPMHUPOBAHUS.

2.TEPMHWHBI U OCHOBHBLIE INIOHSTUSA

3amep3anue pexu - iporiecc 00pa3oBaHUs Ha PEKE HETIOABUKHOTO JISJTHOTO
MOKpOBA.

Jleoocmaeé - YyCTaHOBJIEHHE, TaKXe CYIIECTBOBAHME Ha BOJAOEMax M
BOJIOTOKAX HEMOABUKHOIO JIEJITHOTO MOKPOBA.

Iloosurcka nboa - HEOONBIIOE TEpPEMEIECHUE JIEASHOTO TOKpOBa Ha
OTJICJIBHOM Y4YaCTKE PEKH.

Bckpovimue pexu - npoliecc pa3pyuieHus JICISTHOTO TOKPOBA PEKH.

Jledoxo0 - nBUXKEHHE TI0O pEKe IUIOTHOrO (KPUCTAJUIMYECKOIO) JIbJa.
Pa3znuuaror BeceHHUI 1 OCEHHUH J1eJ0XO0/I.

Ilyza - paznuuHbie 00pa30BaHUS HEIJIOTHOTO JIb/Ia B BUAE KOMbEB, BEHKOB U
np. MoxeT HaxoauTbCsl B JBWKEHHM (IIyrOXOJ) WM CYIIECTBOBAaTH B BHUJIE
CKOILJICHUM MO/JT JIEASTHBIM TOKPOBOM.

Jlonnstii 1e0 - popMa BHyTPUBOJHOTO JibJIa; 00Opa3yeTcs Ha IHE PeK.

3akpaunsl - 1ONOCHI OTKPBHITOW BOJABI BAOJL Oepera; MOSBIAIOTCS IMepen
BCKPBITHEM PEKH.
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3abepecu - nonoca HEMOIBUKHOTO JIbJIa BJIOJIb O€PEroB; BOZHUKAIOT B IEPHO/T
3aMEpP3aHUs PEKU.

Honvinea (maiitna) - y4acTOK OTKPBITOM BOJHOM IIOBEPXHOCTU CpEIH
JIEASTHOTO MOKPOBA.

Kpomka nvoa - TpaHuila HEMOJBH)XHOTO JICJITHOTO TMOKPOBA M OTKPBITON
BOJHOM ITOBEPXHOCTH.

3amop nboa - CKOIUJICHUE JIbJIa B PYCJI€, CTECHAIOIIEE MOMEPEYHOE CEUCHUE
PEKH U BBI3BIBAIOIIEE TTOJABEM YPOBHSI B MECTE CKOIICHUSI 1 HA HEKOTOPOM YYacTKe
Bbiie ero. Kak mpaBuio, 3aTopsl 00pa3yrOTCsi BECHON MpPHU BCKPBITUU PEKHU.
CkoruieHue pJa B 3aTOPE COCTOUT MPEUMYIIECTBEHHO M3 KPYITHO U MEJIKO OUTHIX
JbAUH. 3aXkO0phl JbJa (GOPMUPYIOTCS B TEPHOJ 3aMep3aHUsi PEKH M B 3UMHUU
MIEPUOI.

3axcop nvoa - CKOIUIEHHWE IIYTH B PYCJIE PEKH, COMPOBOKIAAIOIIEEC
3a0MBKOM HEKOTOPOW YaCTH »KHUBOTO CEUYCHHUS W TOBBIIIEHUEM YPOBHS BOJBI.
CkxoruieHue Jp/1a B 33KOpE B OCHOBHOM COCTOMT W3 IIYTU M OTYACTH MEJKO OUTHIX
JIbJIVH.

JIéo — Bonma B TBepaOM cocTossHMU. M3BecTHbl 11 KpucTamimueckux
MoauduKaIuii ibaa u amopHbIii e, B mpupoae oOHapykeHa ToabKo oHa popma
apga — ¢ mwioTHOocThio 0,92 r/em?, Temnmoemkocthio 2,09 kJ[x/(kr.K) mpu 0°C,
TeroToN miasienus 324 kJx/Kr, KOTopas BCTpedaeTcsl B BUJi€ COOCTBEHHO JIb/1a
(MaTepUKOBOT0, TUIABAIOIIIETO, TTOI3EMHOI0), CHETa U UHES.

JIEn — Boma B TBepaoM cocTossHuM. OOBIKHOBEHHBIM Ji€ Jierde BOJbI,
yaenbnbiit Bec npu 0° — 0,9175. Cto 06beMoB Jbaa 00pazyroTcs u3 92 00beMoB
BOJbI, 3TUM OOBACHSETCS Pa3pyIlIMTEIbHOE NEWCTBHE BOJIBI MPHU 3aMEp3aHUU B
3aKpPBITHIX COCY/IaX, TPyOOIPOBOIaX, OTCEKAX U T. II.

JI€n oOpaszyeTcst U IEPEXOIUT B TBEPIOE COCTOSTHUE MPU TEMIIEpATYPE PaBHOM
0 °C (mpu ycinoBuu atMoc(epHoro aaBiaeHus paBHoro 760 mm pt.cT. / 1 atm).

3amep3asi Boja yBenuuuBaeTrcss B oObeme. I[IIOTHOCTH JbJa MeEHbBIE
IJIOTHOCTH XUJIKOM BOABI, yAEIbHbIA BeC Jbaa npu 0°=0,917 u cOOTBETCTBEHHO
yaenbHbiii Bec Boabl mpu 0°= 0,9999. MIMeHHO mo3TOMY Jiel U HE TOHET. JTO
CBOWCTBO BOJBI SIBJSIETCSA AHOMAJbHBIM. lIpu nmanbHeWmieM MOHWXKEHUU
TEMIIEpaTyphl, JIEM CXKAMACTCS, YeM H OOBSCHSAIOTCS TPEIIMHBI HAa OOIBIIMX
JIEAOBBIX MPOCTPAHCTBAX.

Ha temnieparypy 3amep3anusi BOAbI BIUAET KOJUYECTBO PACTBOPEHHBIX B HEH
cosieii. Mopckast Boa 3amep3aer Ipu Temieparype B parone -1,8 °C, a tasHue
JbJJOB MUPOBOI'O OK€aHa HAYMHAETCS MPH TeMIepaTypax, npesbimaromux 2,3 °C.
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3.0OBHIHUE TOJOKEHUSA

3.1. Oco0eHHOCTH 3aTOPOB M 32’KOPOB

3atoppl  00pa3yloTcs  OpU  BCKPBITUM  PEKHM U BBI3BIBAIOTCS
HEOJJHOBPEMEHHOCTBIO BCKPBITHSI W HEIOCTATOYHOM JIEAOTPAHCIOPTUPYIOLIEH
criocoOHocThIO peku. Hanbonee MonHbie 3aTOpbl 00pa3yroTcs B IEPUOJ BECEHHETO
Je10X0/a, 3aKOPhl 0OBIYHO UMEIOT MECTO B MPEICJOCTABHBIN MEPUO/, a TAKXKE B
TEUYCHHE 3UMBI IPY HATWYIUH OOJIBIITNX HE3aMep3aloliuX YIaCTKOB PEKH.

[Iporeccel 3aTopo U 3aK0pO0OPa30BaHMsI YaCTO OKA3BIBAIOT BIUSHUE APYT
Ha Jpyra. Tak, JIeASHOW MOKPOB 3HAYUTEIbHOM TOJIIMHBI, 00pa30BaBILUICS B
pe3ysibTaTe CMEep3aHusl 3aKOPHBIX Macc HIYT'M B MpeAJIeOCTaBHBIM NEpUoi, BO
BpEeMsI BECEHHETO JIEJJ0X0/1a MOXKET CIYXUTh MPUYUHOMN 3aep>KKH JbJa U CTaTh
04aroMm BECEHHETO 3aTopa.

OOBIYHO B MecTax, I'ZI€ OCEHbI HAOMIOIAIUCh 3aXKOpbl, YPOBEHb IpH
YCTaHOBJICHHUH JIEIOCTaBa OBIBAECT BEICOKHM, TOITOMY 3/I€Ch MPOUCXOUT 3aJCPiKKa
BCKPBITUA PEKH M JIEASHONW TOKPOB CIYXHT MPHUMHOW 00pazoBaHUs 3aTopa.
OceHHMEe € 3aTOpbl, KOTOpble OOBIYHO HE OTJIMYAKOTCS MOIIHOCTBIO, MOTYT
CO3/1aBaTh YCIOBHUS ISl BCIUIBIBAHUS M CMEp3aHusl IIyTrH, OOYyCIOBINUBAs
o0pa3oBaHUE OCEHHUX 3aKOPOB.

3a)ophl JIbJIa CO3/AI0T OIMACHBIE MOCIEICTBUS TOPA3I0 peXke, YeEM 3aTOPBI.
XOTsI TpOIECChl 3aTOpo- M 3aKOpOOOpa3oBaHMS BO MHOTHUX OTHOIICHHSIX
aHAJIOTUYHBI, CIOCOOBI OOPHOBI C 3aKOpaMH HOCST CHEIU(PUUESCKHA XapakTep,
CBSI3aHHBIN C PETyIMPOBaHUEM IPOIEcca Iyroo0pa30BaHMUS.

3.2. [Ipouecc popMupoBaHUs 3aTOPOB JibjAA

3atopel JbAa HAOMIOMAIOTCS B BECEHHUW TEPHOJ TPH BCKPBITUH PEKH.
OO6pa3oBaHue 3aTopa HMMEET MECTO TOrJa, KOrja BO3HUKAIOT 3aTPyJHEHUS B
TPAHCIIOPTE JbJa BHU3 MO TEUCHHIO peKH. [IpuumHbI MOAOOHBIX 3aTpyAHEHUN
MHOT'000pa3Hbl. B ogHUX ciiydasx 370 60jbiue 00beMbl TPAHCIIOPTUPYEMOTO JIbJa
P MajbIX Ppacxo/ax BOAbI, B JIPYTUX CIydasix - HAJIMYUE MPErpajbl B BHUJEC
MPOYHOTO JICISTHOrO TIOKPOBA U T.JI.

BecHoli ¢ HacTyIUIEeHUEM MOJIOKUTENBHBIX TEMIIEPATYP BO3AyXa HAUMHAECTCS
TasHUE CHera B OacceilHax pek. Pacxon Bojabl B peKax yBEIWYUBAIOTCS, YPOBEHb
BOJIbI MOBBIIIAETCS U JIEASTHOW MOKPOB, BCILIBIBAs, OTPHIBAETCSA OT OEPETOB.

C DNOBBIIEHUEM YPOBHS BOJIbI BO3pPACTAECT ILIMPUHA PEKHU; MEXKAY Kpaem
BCILIBIBILIETO JISJITHOTO MOKPOBA U OEPEroM MOSIBIISIOTCS MOJIOCH YUCTOU BOJIBI, T.€.
3akpauHbl. [10sSBICHUIO 3aKpanH CIIOCOOCTBYET TaK)KE pa3MbIBAIOIIEE JICUCTBUE
TQJION CHETOBOM BOJbI, CTEKAIOIIIEH CO CKIIOHOB HEMOCPEICTBEHHO B PEKY.
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OnHOBpEMEHHO, MOJ JIEUCTBUEM TEIUIOTO BO3JYyXa MU COJHEYHBIX Jy4ew,
ocnabeBaeT JeAsHOM MOKPOB B peke. HacTynmaeT MOMEHT, KOT/ia BIIEKYIlee YCUIIHE
TEKylIEH BOJABI IPUBOJIUT K PA3JIOMY JIEASHOTO IOKPOBA HA OTACIbHBIE KPYITHbBIC
0JIs1, KOTOPbIE IPUXOJAT B ABUKEHHUE. DTOT MOMEHT Ha3bIBaeTCs MOABMAKKOM. [Ipu
OTOM NEPEMENIEHUs JICASHBIX IOJIEM HEBEIMKM M OTPAaHUYMBAIOTCA pa3Mepamu
3akpanH. OJHAKO JIeJSHbIE TOJIA O0JaJarT OYEHb OONBIION Maccod W MpHU
CTOJIKHOBEHHMH C OeperaMmu U JIpyT ¢ APYroM JOBOJIBHO OBICTPO pas3iiaMbIBAIOTCS Ha
KpYIHbBIE JIbAUHBI. HaunHaeTcs: BECEHHMI JIEJOXO/T.

JIBrxymecs Macchl JbJa MOTYT BCTPETUTh HAa CBOEM IIyTH Mperpaay,
KOTOPOH MOXET OBITh eIlle HE BCKPBIBIIUKCA YYaCTOK PEKHM CO CIUIOIMIHBIM U
JIOBOJIBHO MIPOYHBIM JIEASHBIM TOKPOBOM. Y KPOMKH JIEASHOTO ITOKPOBA JIBUKEHUE
JBJVH 3aMEUISIETCd W BOBCE INpUOCTaHaBiuBaercs. [lox HamopoM mogHOCMMOro
TEYEHHUEM JIEOSHOTO Marepuaja KpOMKa HEMOJABHKHOIO JIEASHOTO ITOKpOBa
OKAa3bIBACTCA YAaCTUYHO B3JIOMAHHOW W BBIMJISIAAT B BHUAE CKOIUICHHS CIIETKA
HAaKJIOHEHHBIX APYr K Jpyry JibauH. HekoTropele W3 MOAIUIBIBAIOIIMX JIbJIWH
YBJIEKAIOTCSI TEUEHHEM MOJI Pa3pylLIEHHYI0 4acTh KPOMKH Jibaa. B 3ToM mecte
HaxOJWTCS TOJIOBA, WJIM OCHOBaHHWE 3aropa Jjabpha. llperpamoil ABMKYIIMMCS
JIEASHBIM MOJIIM MOTYT OBITh TAKXKE Pa3JIMYHOIO POJia CTECHEHHUS pyciia (0OCTpOBa,
PE3KHE CYKEHUs, TOBOPOTHI U T.I1.).

K ocraHOBUBHIMMCS y B3JIOMAaHHOTO Kpasl JbJWHAM IOJIUIBIBAIOT HOBBIE
Maccbl Jibaa. [log nx HarmopoMm HaYMHAETCsl TOPOLLIEHHE, COIIPOBOKIAIOIIEECS BPEMS
OT BpeMEHU HEOOJBITUMU TMOJBI)XKaMH. B 3TOM MecTe MOBEPXHOCTh PEKHU
MPEICTaBIACT COO0N Xa0TUYECKOE HArPOMOKICHUE KPYITHO U MEJIKO OUTBIX JIbJIMH.
Pycio 31€Ch CHIIBHO CTECHEHO JIBAOM.

N3-3a crecHeHuss pycna JbAOM YPOBEHb BOJBI B PEKE ITOBBIIIACTCS.
[ToBbllIEHME YPOBHS MTPOUCXOAUT TAKKE HA HEKOTOPOM Y4aCTKE PEKU BBIIIIE MECTA
CTECHEHHS, T.€. B 30HE noAanopa. CKOpOCTb TEUEHHUS B 30HE MOANIOPA YMEHBIIIAETCH,
a TOAIUIBIBAIOIIME CBEPXY JbAUHBI YK€ 00JIalaloT MEHbIIEH >XUBOW CHIION.
Topoluienue 5blla MOCTENEHHO oOciadeBaeT W 3areM mpekpamaercsa. [Iporecc
dbopMHpOBaHU 3aTOpA JibJia HA ’TOM 3aKaHUYMBAETCS.
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llpomawesnocms 3amopa =

Puc. 3.1. IlpononbHBIM pa3pes 3aTopa Jib/la Ha PEKe.

1 - xBocTOBAs YacTh 3aTOpa (XBOCT 3aTOpa); 2 - TOJIOBHAS YacCTh 3aTOpa
(rosioBa 3aTtopa); 3 - HIDKHSS KpoMKa (HUKHSS TpaHULIa 3aTopa); 4 - BEpXHsIs
KpOMKa (BEpXHsisl TPaHHUIIA 3aTOPA).

Pazpymienne (mpopbiB) 3aropa JbJa MPOUCXOAHUT BCIEJICTBUE PE3KOTO
YBEJIMYCHHSI Pacxo/a BOJABI B peke (TIpH 3TOM JieJ] B 3aTOPE BCIUIBIBACT), a TAKKE B
pe3yabTare BO3JACHCTBUS TEIJIOTO BO3AyXa W TajoW BoJbl. Yarie Bcero, mpophiB
3aTopa JibJa SBJSETCS Pe3yIbTaTOM COBMECTHOTO BIUSHUA 000UX (haKTOPOB.

3.3. MecTa o6pa3oBaHusi 3aTOPOB JIbJa

3aTophl Jibjia CBOMCTBEHHBI CPETHUM U B OCOOCHHOCTH KPYITHBIM PAaBHUHHBIM
W TIONYTOpPHBIM pekaMm. Ha Mambix pekax 3aTopoB mmodtu He ObiBaeT. J[s
o0pa3oBaHus 3aTOpa HYKHO COUYETAHHUE OIPEJCICHHBIX YCJIOBUH, TJIaBHBIMH W3
KOTOPBIX SIBJISIIOTCS: ydacTHEe B JeA0XOA€ OONbIIMX Macc JbJla W Haluyue
MPENSTCTBUHN JBUKCHHIO JIhIA.

[IpensitcTBUEM ISl IBMXKEHUS JibJa, OOBIYHO SIBJSIFOTCS OOJIBIIINME YYaCTKU
PEKH CO CIUIOIIHBIM W JOCTATOYHO MPOYHBIM JIEASHBIM MHOKpoBOM. IloaTomy
MOIIHBIE W YAaCThIE€ 3aTOpPbI JbJJa UMEIOT MECTO Ha TE€X peKaxX, IJl€ BCKPBITHE
MPOUCXOJIUT CBEPXY BHU3 IO TEUECHUIO. TakoW MOCIeA0BaTEIbHOCTHIO BCKPBITHUS
00J1a1at0T pa3HbIe PEKU, @ UMEHHO:

a) KpyIHbIE peKH, Tekyiue ¢ tora Ha ceBep (Amy-/apes, Ceipaapbs). B
IOKHBIX (BEpPXHMX) pailOHaX 3TH PEKH BCKPBHIBAIOTCS pPaHbIIE, YEM B CEBEPHBIX
(HWKHUX), U JBIKYUIUMWCS JIeJ] BCTPEYaeT HEIMOJTOTOBICHHBIM K BCKPBITHIO
JIESTHOU TIOKPOB;

0) peKu, BepXOBbsl KOTOPBIX SIBIISIOTCS TOPHBIMU U MOJTYTOPHBIMU, & HU30BbS
paBHUHHBIMU. B BepXxoBbe M3-3a OOJBIION CKOPOCTH PEKa BCKPHIBAETCSl paHbIIIE,
4YeM B HU30BbE;
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B) PEKH, /i€ 3a OOJIBIIMM YYacCTKOM CO 3HAUMTEIbHOW CKOPOCTBIO TEUEHMSI
CJIEZIyeT y4acTOK ¢ Majoi ckopocThio. Ha mepBoM ydyacTke BCKpPBITHE IPOUCXOTUT
Ha MHOT'O paHbIlIe, YEM Ha BTOPOM.

[TocnenoBaTenbHOCTBIO BCKPBITUS PEKH (CBEPXY BHHM3 II0 TEUYEHHUIO)
OTIpEeEIIsIeTCs JINIb caMa BO3MOKHOCTB 3aTopa Jibjla. MecTo k€ BO3HUKHOBEHHUS
3aTopa 00YCIOBIMBAETCS MOP()OMETPUUECKUMU OCOOEHHOCTSIMU PEKH, a TaKkKe
THIPOMETEOPOJIOTMUECKUMU YCIOBUSMH TOT'O MJIM HHOTO TOJIa.

Crnenyet oTIMyaTh NOCTOSIHHOE MECTO 00pa30BaHUsI 3aTOPOB JIbJIa U YYACTKU
C HETIOCTOSIHHBIMM O4araMu 3aTOpOB.

W3BecTHBI 1Ba TUIIA TOCTOSIHHBIX MECT 00Pa30BaHUs 3aTOPOB.

1. Mecto nepenoma reHepaibHOro IPOAOIBLHOr0 IPO(pUIs PEKU OT ydacTKa ¢
OOJIBIIMM YKJIOHOM (2 3HaYUT U OOJIBILION CKOPOCTHIO TEYEHHS) K YHACTKY C MAJIbIM
YKJIOHOM (CJIeI0BaTEbHO, MaJIOM CKOPOCTHIO).

K sTroMy Tummy otHOCHUTCS:

a) 30Ha BBIKJIMHUBAHUS MOANOPA BOIOXPAHUIIUIIA;

0) ycTbe peKH Npu BIAJAECHUN B MOPE WIH 03€pO;

XapakTepHble MecTa 00pa30BaHHUs BECEHHNX 3aTOPOB JbJA!
- 3aTOp JIbJIa B OJJHOPYKABHOM PYCJi€ Ha KPYTOM MOBOPOTE PEKH;
- 3aTOp JIbJla B MHOTOPYKABHOM PYCJIE 10 BCKPBITUSI PEKH HIKE 3aTOpa JIbJIa;
- 3aTOP JibJla B MHOTOPYKAaBHOM PYCJI€ TIOCJI€ BCKPBITUSL PEKU HUXKE 3aTOPa JIbJa;
- 3aTOp JIbJIa TIPU PACIIUPEHUU PEKU;
- 3aTOp JIbJIa HA TPUTOKE;
- 3aTOP JibJla HAa BOAOXPAHWIHILIE.
- 3aTOP U3 BHINIEISKAIIETO YYacTKa, B CY)KEHUH MEXIY OCTPOBAMHU,
- 3aTOD JIbJIa B pyKaBax JICJIbThl PEKH;
- 3aTOp JIbJIa MIEPE]] CYy>)KEHUEM PYCIIa PEKHU;

HemnocTostHabie MecTa 00pa3oBaHus 3aTOPOB JibJ]a OBIBAIOT OUYEHb PA3HBIMU -
pe3Kue CyKeHUsl, KpyThle TTOBOPOTHI, MEPEKATHI C OCTPOBaMU, MecTa Oudypkammu,
YYacCTKH C HaJIUYUMEM MPOYHOIrO JIEASHOIO IMOKPOBA HAa 3HAYMUTENIBHOU JIJIMHE.
Hepenko 3aTopbl BO3HMKAIOT B TE€X MECTax, I'JI€ OCEHbIO MpPHU YCTaHOBJICHUU

J€aocCTraBa H36J'IIOI[aJ'II/ICB MOABWIKKH JIba 1 UMCJIIN MCCTO 3a’KOPBHI.

3.4. ®axkTopbl 00pa30BaHUA 3aTOPOB Jibja

Baxneiiimeli xapakTEepUCTHKON 3aTopa, KpoMe MecTa ero oOpa3oBaHWs,
ABJISICTCS] €r0 MOIIHOCTD, XapaKTEpU3yeMasi BBICOTOM MOIbEMA YPOBHS BOJBI.

K rnaBubIM akTopam 3aTOpo0oOpa30OBaHMS OTHOCSITCS:

a) KOJIMYECTBO U MHTEHCUBHOCTD MOCTYIUICHUS JIbJIa K 3aTOPY;
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0) WMHTEHCHBHOCTH IaBOJKA, B YAaCTHOCTH, MaKCHUMalibHas (U3 CpPEIHUX
CYTOYHBIX BEJIMYHMH) HHTEHCUBHOCTD MOAbEMA YPOBHS BOJIBI B IEPHO/T JIEI0X0/1A;

B) HAaJM4YMUE NPENATCTBUIN ABUKECHUIO JIbJA.

Hemanyto ponb urpatot u apyrue (GakTopbl - pacxoJl BOABI, TeMIEpaTypa
BO3/lyXa, MOIIIHOCTh CHEXHOTO IOKpPOBa B OacceiiHe pekH, CyMMapHasi COJHEYHast
paauanys, mocae0BaTeIbHOCTh BCKPBITUS PEK B OacceiiHe U mp.

Hauboinee mpocTo BBISABISETCS poib OTACIbHBIX (PAKTOPOB B ciydae, KOrjaa
3aTop oOpa3yeTcs B MOCTOSHHOM MecTe. MOIIHOCTh 3aTopa, a, CIeAoBaTelIbHO, U
MOABEM YPOBHS HaXOIATCS B NPSIMOM 3aBUCUMOCTH OT KOJMYECTBA JIbJA,
IIOCTYTAIOLLETO K 3aTOpYy.

ITosToMy mocie CypoBOM MaJIOCHEKHOM 3UMBI CO 3HAYUTEIBLHBIM 00BEMOM
JpJa B pyclax peK K Hadally BECHbl MAKCHMAJIBHBIM 3aTOPHBIM YPOBEHb HAMHOI'O
IIPEBBIIAET MAKCUMAJBHBIA YPOBEHb IIOCIE MATKOM MHOTOCHEKHOW 3HMBI CO
CPaBHUTEJIBHO MaJIbIMH 00bEMaMHU JIbJIA.

KonnuecTBO M WMHTEHCMBHOCTH IMOJHOCUMOI'O TE€UYEHHEM JIbJA CBS3aHO,
MIOMUMO TPOYEr0, C IPYKHOCTBIO BCKPBITHS peK. [Ipn 0THOBpEMEHHOM BCKPBITUU
BCEX TJIaBHBIX peK OacceliHa CTOK Jibja OOJIBIIOH, B pe3yJibTaTe 4ero GopMHUpyeTCs
MOIIHBIM 3atop. IIpy HEOOHOBPEMEHHOM BCKPBITMM pPEK CTOK JIbAa U
MHTEHCUBHOCTb JIEI0X0/1a HEBEJIMKA, COOTBETCTBEHHO U 3aTOP HEOOBIION.

Bimsinue pacxona BOJbI B IEPUOJ BCKPBITUS PEKH, IPU MOCTOSIHHOM MECTE
oOpa3oBaHus 3aTopa JbAa, MPOSBISIETCS B TOM, YTO 4eM OOJIbllie pacxojl, TeM
WHTEHCUBHEE BECEHHUM JIEJOXO/ U BBIIIE MaKCUMAaJIbHbIN 3aTOPHBIN YPOBEHb. B TO
K€ BpeMs TMpu OOJBIIEM pacxojie BOJABI TOJIOBA 3aTopa CMEIMIAeTCS BHU3 10
TEUCHUIO, IIO3TOMY B XBOCTE 3aTOpa W B 30HE BBIKJIMHUBAHMUS MOANOPA BIIMSHUE
pacxo1a BOJBI MOXKET HE OLYLIATHCH.

Bricokas TemmepaTypa Bo3ayxa mocie copMHpOBaHHS 3aTopa Jbla
OJIarONMpUSITCTBYET €ro OBICTPOMY Ppa3pyUICHUIO - TJIABHBIM 00pa3oM 3a cyer
BO3JICMCTBHUS TEIUIBIX TalbIX BOJA. OHAKO MHTEHCUBHOE MOTEMJIEHUE 10 BCKPBITHUS
CrocoOCTBYeT o0Opa3oBaHMIO 3aTropa Jbaa. llpu 3TOM B CBS3M C PE3KUM
YBEIIMYEHUEM pacXo/a BOJIbl, HEMOJATOTOBIEHHBIN K BCKPBITUIO JIEASHOW MOKPOB
B3JIaMbIBA€TCS MEXAHUYECKUM ITyTEM.

Mexnay tem, u3-3a KoseOaHHs TeMIepaTypbl BO3QyXa M pacxoja BOJBI B
OCEHHUU INEPHUOJI YCTAaHOBJICHHUE JIEA0CTABA NMPOUCXOANUT HA PA3JIMYHBIX y4aCTKaX
PEKM IIpU HEOJAMHAKOBOM IPEBBIIICHUN YPOBHS HaJ MEXEHHbIM. B Mmecrax, rue
OCEHbIO0 HAOMIOJAINCh MOJBHXKKHU JbJa M 3aKOpPbl, YPOBEHb NPHU YCTAHOBJIECHUU
JIEA0CTaBa BBICOKUI, IOATOMY 3A€Ch MPOUCXOAUT 3a/iepKKa BCKphITUS. [IpruunHon
3aJIEpP’KKH CIY>KUT U TO, UTO B YKa3aHHBIX MECTaX JIEJSIHOM MOKPOB 00Jiee TOJICTHIN
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U TIPOYHBINA, YeM B 11eJIOM Ha peke. Takum oOpa3oM, MecTa OCEHHHUX MOJIBHXKEK U
32)KOPOB YacCTO SIBJISIIOTCS MECTaMU 00pa30BaHUs BECEHHUX 3aTOPOB.

BckpriTre peku 00bIMHO COMTPOBOKIAETCS BO3pAacTaHUEM pacxo1a Bobl. [1pu
HTOM Ha pacCMaTPUBAEMOM yYaCTKe PEKH BOZHUKAIOT C HEOOIBIIMMH UHTEPBAJIaMHU
BO BPEMEHU IIEMOYKHU 3aTOPOB JibJia. [[popbIB 0J1HOTr0 3aTOpa MPUBOAUT K BCKPHITHIO
HEKOTOPOTO Yy4YacTKa PEKH M 3aBepiiaeTcsi oOpa30BaHUEM HIDKE MO TEUCHUIO
JIPYroro 3aTopa u T.JA. JTUTeTbHOCTh CYIIECTBOBAHUS TAKUX 3aTOPOB UCUHUCIISIETCS
yacamu (camoe Oostbiiiee 12 - 18 gacon).

WNHuaue npoTekaet mpoliecc, KOraa pacxo BoJbl CPABHUTEIHLHO HEOOIBIIION U
0oJee WM MeHee MOCTOSHHBIN. [Ipr 3TOM MOAIUIBIBAIONINE K 3aTOPY MacChl Jbaa
o0JamaroT HEOOJBIION XUBOM CHIION; BIICKYIIEE YCHJIME IOTOKA IIOJ] 3aTOPOM
Takxe HeBenuko. [IpopbiBa 3aTOpa HE MPOUCXOJIUT, UMEET MECTO JIUIITH TOPOIIECHUE
JBJIa y BEPXHEH TpaHUIIbl 3aTOPA, a CaM 3aTOP pacIpOCTPaHIETCS BBEPX IO PEKe.

Jnuna 3aropa pocruraet 10 - 15 km. Takue Oonbline MO NPOTAKEHHOCTH
3aTopbl  JbJa 001aaaroT  OOJBIION  yCTOMYMBOCTHIO.  JIMMTENBHOCTH  HX
CYIIECTBOBaHMSI Ha peKax jocTturaer uHorma 3-5 cyrtok. HMckyccTBeHHOE
paspylieHne nogo0HbIX 3aTOPOB JibJla MTPAKTUYECKH HEBO3MOKHO.

3.5. Knaccudukanus 3aTopoB

3amopul 160a HA pEKaAx MONHCHO PA30enUmb HA 064 MUNA.

1. Pycnoewie 3amopbui

a) HEMOCPEJICTBEHHO Y KPOMKH JIeJIOCTaBa MPU HEOJHOBPEMEHHOM BCKPBITHU
peKH, 0OBIYHO TEKYIIEH C Iora Ha CEeBeD;

0) B MecTax YMEHBIIIECHHUS JIEIOMPOIYCKHOW CIOCOOHOCTH PEKHU (BCSIKOTO
pO/ia CTECHEHUS, MECTa PE3KOI0 YMEHBIIEHUS YKJIOHA U CKOPOCTH);

2. Iloonopnuie 3amoput

a) B 30HaX BBIKJIMHUBAHUS TIOANOPA BOJOXPAHUIIUILL U THIPOY3JIOB;

0) B IeTIbTax M YCThSIX PEK, BIAAAIONIUX B MOPSI M 03€pa, WU B O0Jiee 03/ THO
BCKPBIBAIOIIIUECS PEKHU.

PycnoBbie 3aTOpbl, MOTYT BO3HUKATh B CAMbIX Pa3JIMYHBIX MECTaX MO JJIUHE
PEKH, B 3aBUCUMOCTH OT MPEAUIECTBYIOIIMNX THAPOMETEOPOJIOTHYECKUX YCIOBUA.
DT0 00CTOSATENHCTBO YACTO JIEIACT MPOBEICHUE MPEAYIPEIUTETHHBIX MEP OOPHOBI
BECbMa 3aTPYIHUTEIbHBIM.
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4.METOJbI BOPbBbI C 3ATOPAMMU
4.1. OcHOBHBIE NPUHIHUIBI POEKTUPOBAHUS MEPONPHUATHIT O0PBLOBI €
3aTopaMu
OcHOBHOM 3amayeil Mpu MPOEKTUPOBAHMU OOPHOBI C 3aTOpamMH SIBISETCS
YCTaHOBJICHHE HAuOOJee ONTUMAIBHOIO COYETAHHS MPEAYNPEAUTEIbHBIX MEp C
Y4E€TOM MECTHBIX YCIOBHI U KIMMATHYECKUX OCOOEHHOCTEN TaHHOIO roJia.
[ToaTOMy, TPOEKTUPOBAHHE MEPOIPHUSATUH MO MPEAYNPEKICHUIO 3aTOPOB
CJIEZy€T OCYILECTBIATh UCXO U3 PACCMOTPEHHUS YCIOBHM 0€33aTOPHOrO MPOITyCKa
JIE0X0/1a 10 BCEH JUIMHE PEKM WM HA 3HAYUTEIBHBIX €€ y4acTKax M, BO BCSIKOM
cillydae, C YYETOM BO3MOXXHOTO BJMSHUS HaMEUaeMbIX B JAHHOM ITYHKTE
MEpPOIIPUATUI Ha YCIIOBUSA JIEA0X0/1a HUXKE TI0 PEKE.
Pa3paboTka Hanbosnee ONTUMAIBLHOTO COYETAHUS MPEAYIPEAUTEIbHBIX MEP
JUISL JaHHBIX YCJIIOBUM JOJDKHA BECTHCh IYTEM TaKoro ke mpouecca
POEKTUPOBAHHUS, KAKON MPUMEHSIETCS I THAPOTEXHUUECKUX COOPYKEHHM.

4.2. MeTtoabl 60pbObI € 3aTOPAMHU HA peKax

boprba ¢ 3aTopamu Jib1a MOXKET PelIaThCs TPEMS Iy TSIMU:

1) myTem NpUHATHS NpeaynpeAUTENbHBIX MEP MO YIPABIECHUIO MPOIECCOM
o0Opa3oBaHus JibIa U €r0 CTOKOM, T.€. IO YCTPAHCHUIO WM OCJIa0JICHUIO MPUYUH U
YCJIOBUYM BOBHUKHOBEHUS 3aTOPOB U 3aKOPOB;

2) myTeM HEMOCPEACTBEHHON OOPBHOBI ¢ yke 00pa30BaBIIMMUCS 3aTOPAMH U
3aK0paMu;

3) mytem 3a0JaroBpeMEHHOTO MpeIcKa3aHusa MecTa 00pa3oBaHus 3aTOpa Uiu
3aK0pa M €r0 MOIHOCTH.

Ot1r myTH 60pbOBI MOTYT IPUMEHSTHCS KaK KaXKJIbIi B OTJACIBHOCTH, TaK U B
J000M COYETaHWH, B 3aBUCHMOCTH OT OOCTOSITEIIbCTB.

Haunbonee r3ppekTuBHBIM, HaJIE)KHBIM U JKEJIATEJIbHBIM CIIOCOOOM SIBJISIETCS
MIPOBEJICHUE peayNpeIUTEIIbHBIX MEPOTIPUSATUMN. 3ab6aroBpeMeHHOe
MpeCcKa3aHue MeCTa U MaKCHUMaJIbHOTO MOJbEeMa YPOBHS OT 3aTopa WM 3aKopa
y>K€ TM03BOJISIET 3HAYUTEIBHO YMEHBIIUTh YOBITKA OT OSTUX SIBICHUH IyTeM
IPUHATHUS COOTBETCTBYIOIIUX MEP MO MOATOTOBKE K O0pb0e ¢ HUMU.

4.3. llpexynpeaurtejibHble MEPONPUATHS 10 00pBLOeE ¢ 3aTOpaMu

OcHOBOIi  BCeX  MPEayNpeAuTEIbHbIX  MEPOINPHUATHH,  MPOBOIUMBIX
MPAKTUYECKU €XKETOJHO, SIBISIETCS PEryJMpOBaHUE CTOKa JibJa IMOCPEIACTBOM
BO3JICHCTBUSI HA MPOIECC BCKPBITUSI PEKU, @ UMEHHO: OCJIa0JeHue ¢ pa3pyluicHUEM

ITK «HucTuTyT KazrunpoBoaxos»
11



HekoTopble actieKTsl JIeIOBBIX siBIeHMH Ha pekax Kaszaxcrana u 6e3omacuocts I'TC B 3uMHUX ycnoBusax. Beimyck Nel

JIASTHOTO TOKPOBA C IIEJIbI0 YCKOPEHHS] BCKPBITHUS HA OJAHOM Y4YacTKe, YCHJICHUE
JIEASTHOTO TMOKPOBA U 3aJIep>KaHue BCKPBITHS Ha JIPYTOM.

Ocnabnenve W pacwie€HEHHE JICSTHOTO TOKPOBa JOJKHO, KakK MpaBUIIo,
MPOBOJAUTCSI HEMOCPEACTBEHHO B pailoHe 00pa30BaHMs 3aTOpa U HA CPABHUTEIHLHO
3HAUYUTEIIbHOM PACCTOSSHUM HUXE €ro s TOro, 4ToObl OOJErduTh IPOIMYCK
MPUXOJSIIETO C BEPXOBBHEB JbJa. J[MMHa ywyacTka, Ha KOTOPOM TPOU3BOAUTCS
ocnabyieHHe JbAa, JOJDKHA OINPENENSIThCS B KaXJAOM KOHKPETHOM Cly4yae B
3aBUCUMOCTH OT CYpOBOCTH 3UMBI, XapaKTepa Je0CTaBa, IPOrHO3a MOT0/bl U X0/1a
NaBOJKa B MEPUOJI JIEA0X0/1a.

st yckopeHus: BCKpBHITHS 3P GEeKTHBHEE BCEro MPUMEHSTH JIEIOPE3HBIC
MAaIllMHbl. Y CKOPEHUSI BCKPBITUS PEK MOXXHO JIOCTUTHYTH IMyTEM MPUMEHEHUS
B3pbIBOB. Jlegope3Hble Tpacchl U PACHOJI0KEHHE 3apsAJ0B MPU ITOM HEOOXOIUMO
MJIAaHUPOBATh, YUUTHIBASI TEUECHUS HA YYACTKE, PACIOJIOAKEHHE OCTPOBOB, TOBOPOTOB
pycia, oT™MeNeld W T.I. TaKUM 00pa3oM, YTOObI B MOMEHT MOABMKKH JICISTHOM
MOKPOB OKa3ajcs pa3AesIeHHbIM Ha MPOO0JbHbIE MOJIOCHI.

Ocnabnenue JeAsHOrO IMOKPOBA MOXET OBITh JIOCTUTHYTO TaKXke IMpU
MOMOIIY MEPOTIPUSITHI, CHOCOOCTBYIOIIUX MEHEE MHTEHCUBHOMY HAapacTaHUIO JIbJa
B TeueHHe 3uMbl. [l HSTOM 1menu clieyeT MPOBOAUTh HCKYCCTBEHHOE
pEryJIMpoBaHUE TOJIIUHBI CHEKHOTO MOKPOBA HA JIbITY.

B kaudectBe mpodunakTUUECKOH Mepbl IS 3aJep:KaHUS BCKPBITHUS MOXKET
OBITh PEKOMEHJOBAaHO WCKYCCTBEHHOE YCHJIEHHE JIEASHOTO TIOKpOBa BHIIIE
10 TEYEHUIO OT MpEeAnojaraeMoro Mecra obpazoBaHusi 3atopa. I[lomobHas mepa
YaCTUYHO WJIM TOJHOCTBIO MPEKPAIIAET CTOK JibJa HA HUXKEPACIOJIOKEHHBIN
y4acTOK, CO3/1aBasi 3aTOP B HEOIIACHOM MECTE.

Jlnst  ycuneHuss Jpga MOTyT OBITh TPUMEHEHBI: yJaJIeHHE CHETa ¢
MTOBEPXHOCTH JISJITHOTO TTIOKPOBA, BEIMOPO30YHBIE PA0OTHI M HAMOPAXKUBAHUE JIHIIA.
[lepBblli MeTOA MOXET ObITh MEXAaHHU3UPOBAH C TOMOINILI0 OYJIbI03EPOB U
CHEroouucTUTeNeH. MexaHu3alus ke HaMOpaXUBaHUs 3aTPyAHECHUN HE BCTpeUaeT.
YcuneHne JeASHOTO TOKPOBA MOMXKET COMPOBOXKIAATHCSA B HEKOTOPBIX CIIydasx
3aaHKEepUBAaHUEM €ro B Oepera myTeM BMOPaXKHBaHUS TPOCOB, OPEBEH U T.II.

Takum oOpa3zoMm, UIsi pPEryJIupOBaHUS JIEASHOTO pPEXKHUMa C IEbI0
NpeAyNpeKICHHs 3aTOPOB, MOTYT IPUMEHSITHCA CIIEYIONINE CPE/ICTBA!

- B3JJaMbIBaHUE JIbJIa JIEIOPE3HBIMHU MAIlIMHAMU;

- B3JJaMbIBaHUE JibJIa B3PbIBAMU;

- UCKYCCTBEHHOE YCHJIEHUE JIEASHOr0 MOKPOBa C LEJbI0 CO3[aHUsl 3aTOPOB
JbJa BBIIIE IO TEYEHHUIO OT 3alUIIAeMOr0 YYacTKa;
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4.4. JIuxkBuaamus 3aTopoB

3ajaya COCTOMT B YCKOPEHHUM IMPOPHIBA 3aTOpPa, TAK KAK PE3KOE CHUKCHUE
YPOBHSI MOXKET ITPOU30UTH TOJIBKO B 3TOM CIIy4ae.

3aTop J1bAa B €CTECTBEHHOM COCTOSIHHM pa3pyllaercs, B OCHOBHOM, MOJ
BIIMSIHUEM THAPOCTATUYECKOTO JABJICHUS BOJIbI, CKAIUIMBAIOIICHCS BBILIE 3aTOPA,
TEIJTOBBIX (PaKTOPOB U BIIEKYIIETO TEYEHUS MOTOKA, MPOXOSIIET0 Yepe3 3aTop.

CymHocTh 00pbOBI C 3aTOpamMu JibjJa IMOSTOMY JOJKHA 3aKI0UYaThCcs B
YCUJICHUU BJIEKYIIErO0 TEYEHHUS TOTOKA, MPOXOMSIIEro dYepe3 3aTop. ITO
CIIOCOOCTBYET BBIHOCY OTACNBHBIX JIBIUH U3 3aTOpPa, YMEHBIIIAET COMPOTHUBIICHUE
TeJa 3aTopa MOTOKY, 4TO, B CBOIO OYEPE/lb, YBEINIUBAET MPOIYCKHYIO CTIOCOOHOCTH
Y CHUKAET MOJNOPHBIA TOPU30HT BOJIBI.

Pa3Butne sTOro mpoiiecca MOXKET OBITh JOCTUTHYTO NyTEM CO3JaHUs B
HU30BOM YacTH TOJIOBBI 3aTOpa OTBEPCTHS B BUJE KaHaia, CBOOOJHOTO OTO JIbJA.
Bona, dunerpytomascs dyepes3 3aTop, yCTpemisieTcs B 00pa30oBaBIIMIiCS KaHAT U
HAayWHAET pa3MbIBaTh €r0, YHOCA Jie U3 KaHajna. [Ipu yriyOnenun kaHaia BHYTPb
3aTopa (CHHU3Y-BBEPX I10 PEKE) CKOPOCTh TCUCHUS B KaHaJIe BO3pACTaeT, U, HAKOHEII,
HACTYIIA€T MOMEHT, KOT/Ia JIaBJICHUE BOJBI B 3aTOPE W BJIEKYIAs CHJIA MOTOKA B
KaHalle HAYMHAIOT TMPEBOCXOJUTH CHJIBI CIEIUICHUS JIBIAUH MEXIY COO00M U C
oeperamu.

B 3TOT MOMEHT HauMHaeTcs MpOpPBIB 3aTopa. B ABMKEHUE NMPUXOIUT JE,
HaXOJISIIIUICS B cpeiHel JacTH 3atopa (10 MIMPUHE PEKH), a 3aTeM B JIBH)KCHHUE
BOBJICKAIOTCSI BCE HOBBIE MACCHI JIbJa OT CEPEUHBI K Oeperam, moka He IPUXOIUT B
JBUKEHHE BCs Macca JibJa, HaxoAsmascs B 3arope. [Ipoucxoaur npopeiB 3aTopa.

[TpophkIB 3aTopa cCOMPOBOKIAETCS YOBUTHIO BOBI, TOITOMY JIBM)KCHHE JIbJA Y
OeperoB 3ameJIseTCs, a 3aTEM U COBCEM Ipekpaiaetcs. Jlenoxoa npogoinkaercs B
CpeHEIl YacTh MOTOKa, a B MPUOPEKHOM YacTU OCTAIOTCS HAaBaJbl JibJla B BHUJIE
MHOTOCJOWHBIX 0€CIOPSA0YHBIX HATPOMOXKICHUM.

[Ipexxne yem mpuCTynaTh K pa3pylICHHUIO 3aTopa HEOOXOJIWMO B IEPBYIO
ouepe/lb BBISIBUTH €r0 OCOOCHHOCTH, a 3aTeM HaMmedaTh HauOosiee palrmoHaIbHbIE
METO/IbI Pa3pyILLICHUS.

K pazpymienuto 3aTopa, 00pa3yromnierocs B Ha4YaJIbHbIN MEPUOJI JIET0X0a U3
CKOIUIEHUSI MECTHOIO JibJla, MPUCTYNAIOT IMOCIE TOr0, KaK HHMXKE TOJIOBBI 3aTOpa
oOpa3yeTcsi CBOOOIHBIN OTO JIbJIa y9aCTOK BOJIBI, Ky/1a MOXHO OYAET CITyCTUTH JIe]
13 3aTopa.

K paspymenuto 3aTopa, oOpasyromierocsi Bo BpeMs Je0X0/a U3 CKOIJICHUN
TPAH3UTHOTO JIbJa, dPHEKTUBHEN BCETO MPUCTYMUTh B MOMEHT €ro 00pa3oBaHusl,
WCHOJIB3YyS T4 3TOM  UEeJW  CPEACcTBAa  pa3pylieHud.  Pazpymenue
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copMUpPOBaBIIETOCS 3aTOpa O0JIEE CII0KHO BCIEACTBHE YIIJIOTHEHUS JIbA B 3aTOPE
Y 3HAYUTEIILHOTO YBEIMUEHUS KOJIMYECTBA JIbJa B €T0 Tele.

B Bompoce nukBHIAlMU 3aTOPOB OTPOMHOE 3HAYEHUE HUMEET (PaKTop
BPEMEHH, MO3TOMY IMEPBOCTENEHHOE 3HAa4YCHHE MPUOOPETAIOT CBOEBPEMEHHOE
oOHapyXeHHEe MOMEHTa OOpa30BaHMs 3aTopa W OBICTPOE MPHUHITHE MEp MO €ro
mukBuganuu. J{ns  obecmeueHuss TEPBOTO  HEOOXOIMMO  CHCTEMAaTHYECKOE
HaOJIIO/ICHHEe Ha Y4yacTKe, IJI€ BO3MOXHO OOpa3oBaHue 3aTopa. JIMKBUanus
o0Opasyromierocst 3aTopa Jiydiie BCero MoKeT ObITh OCYIIECTBIECHA B3PHIBOM.

Paspymenune 3aTopa HE0OXOMMO HAYMHATH C HUYKHEH €ro KPOMKH BBEPX I10
peke. [Ipu MHOropykaBHOM pycie BHadajie pa3pyllaeTcs B IVIaBHOM, a 3aT€M BO
BTOPOCTETIEHHBIX PyKaBaXx.

[TepBoHayanbHOE pa3pylICHUE 3aTOPa BO BTOPOCTETICHHOM PyKaBe MPUBOIUT
K IOHM)KEHUIO YPOBHEH BOJIBI B TTIABHOM PYCJI€, B PE3YIbTATE Uero JieJ B HEM MOXKET
CeCTb Ha TPYHT, IUIOTHOCTH JI€OBBIX MAacC YBEIMUYUTCS, YTO 3HAYUTEIHHO
3aTPYJHUT PabOTHI MO pa3pyIICHUIO TAKOTO 3aTOpa.

Ecmu 3atop o6pa3oBaicst y KpOMKH Hepa3pyIIeHHOTO JISASHOTO MOKPOBa, TO
NPEXKC YeM MIPHUCTYTATh K €T0 JTUKBHUIAIIUN HEOOX0IMMO Pa3pyIIUTh 3TOT JICATHON
MOKPOB WJIM CO3JaTh B HEM KaHaJ JUIsl MPOITYCKa JIb/1a, CKOMUBIIETOCs B 3aTOPE.

B Tom ciydae, ecniu Ha peke 00pa3oBacs Pl 3aTOPOB, TO K TUKBHUIAIIUN MX
ClIeZlyeT MPHUCTYINaTh C HIDKHErO MO TEYCHHUIO, B TPOTHBHOM CIlydae IMPOPHIB
BBINIEPACTIONIOKEHHOTO 3aTropa MOJKET IPUBECTH K YCHUIICHUTO
HIDKEPACTION0KEHHOTO.

5. HEKOTOPBIE CITOCOBbI PASPYUHIEHUS JIBJIA

5.1. Mexanun4eckue cnoco0bl pa3pylieHus Jbaa

YckopeHue BCKPBITHSI PEK MOXKET OBITh JOCTHTHYTO C TIOMOIIBIO
MEXaHUYECKOTO PacwICHEHUs JIEJSTHOTO MOKpoBa. PacusieHeHHbIN JIeAsTHON TOKPOB
IpU TIEPBOM TOBBIINICHUH YPOBHEM BOJIBI M CKOPOCTEM TEUEHHs] B peKe
B3JIaMBIBAETCSI U CHOCUTCSI BHU3, OTKPBIBasi BO3MOKHOCTH 0€33aTOPHOTO MPOMYyCKa
MOCTYNAIOIIUX C BEPXOBbEB MACC JIbJA.

MexaHnuecKoe pa3pyIlIeHHE JIbIa MPOU3BOAUTCS JEAOPE3HBIMU MAILIMHAMM.

Jlenope3nble MamMHbI OBIBAIOT TPEX THUIIOB: C MWJIbHBIMHU LEMSMH WIIU
OapamMu OT CpyOOBBIX MaIWH; JIeAOPpPE3EPHBIC, C BEPTUKAIBHBIM PEKYIIAM
anmnapaTroM; JeJ0Bble CTPYTH.

Jlenope3Hble MalIMHBI C LEMSMU WKW 0apaMud MMEIOT JIOBOJBHO MPOCTYHO
KOHCTPYKIIUIO U BBICOKYIO TPOU3BOJAUTEIHLHOCTD.
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JlenoBeie CTPYIH, B OTJIMYME OT YHOMSIHYTHIX BBIIIE MAIIUH, HE MWIAT U HE
bpe3epyroT Jieq, a CKaJIbIBAIOT €r0 KIMHOM, OPUEHTUPOBAHHBIM FOPU30HTAIBLHO U
NPUICTUICHHBIM HAMojoO0ue Iulyra, K MOIIHOMY IUIaBalOIIeMy TATadyy WU
TpakTopy-ampubuu. J[Burasch mo yipay ¢ OONBIIONW CKOPOCTHIO, TaKOM arperat
OCTaBJISIET 32 COO0M OOPO311y, HE TOXOAIIYIO JO HUXKHEHW MOBEPXHOCTH Jibjia Ha 15-
20 cMm.

5.2. O0pa3oBaHHe HCKYCCTBEHHBIX 3aTOPOB JIbJa

OnHolt M3 aKTHUBHBIX Mep OOpHOBI C 3aTOpaMH SBJSETCS HCKYCCTBEHHOE
oOpa3oBaHHE 3aTOPOB B TEX MeCTax, IJC BbI3bIBAEMBIC HMMH 3aTOIUICHHUS HE
BBI3BIBAIOT BpE/Ia.

[Ipexparienue cToka JeI0BOr0 MaTepraia JaeT BO3MOKHOCTh HOPMAITLHOMY
BCKPBITHIO ¥ OYHIICHUIO OTO JIbJa 3alUIIaeMOT0 y4acTKa, CIIOCOOCTBYET TAsTHUIO
U OCIabJIeHWIO 3aJIep’KaHHOTO JibjJa, YTO oOJjierdyaeT B JajbHEWIEM €ro
OecCTpenATCTBCHHBIN CIIJIaB BHU3 110 TEUCHUIO.

MecTtoM 00pa3oBaHUs HCKYCCTBEHHOT'O 3aTopa JbJa OOBIYHO CIY)KHT
Y4aCTOK PEKH B paliOHE pasJieJicHUs PeKH Ha pykaBa. MHOTOpYKaBHBIH y4acTOK
JIOJDKCH HaXOJUTHCS BBIIIE 110 TEUCHHUIO OT 3aTOPOOIACHOrO (3alIUIaeMoro)
y4acTKa W HIDKE M0 TEYCHHUIO OT MCKYCCTBEHHBIX COOPYXKCHHM (MOCTHI U Jp.) BO
n30eKaHue TTOBPEIKICHUS dTUX COOPYKEHUU BO BpeMs JIEA0X0/1a 3aTOPHBIM JIbIOM
C TIOBBIIIICHHOM TOJIIIMHON U IPOYHOCTHIO.

st oOpa3oBaHMsSI MCKYCCTBEHHBIX 3aTOPOB JibJa MOTYT IPUMEHSATHCS
CJICTYIOIIHE METO/IbI:

BCKPBITHE PEKH TPU HU3KHUX YPOBHSX BOJBI, BCIEJCTBHE YEro BO3pacTaeT
COTIPOTHBJICHUE TIPOJIBIXKCHUIO JISI0X0/1a BHU3 110 PEKE;

YBEIMYCHUE TOJIIMHBI W TPOYHOCTH JIEASHOTO TOKPOBAa K TICPUOIY
BCKPBITHS;

YMEHBIIICHUE  JICMONPOIYCKHOW  CIIOCOOHOCTH  pyclia pEKH  IyTeM
HCKYCCTBEHHOT'O CY)KCHHS pycCiia PEKH.

5.3. [IpuMeHeHUe BBINPABUTEIBHBIX PA00T sl MPeAyNPeKIeHusI

3aTOpPOB

Brinpasnenue pycia ¢ TOMOIIbIO KaUTAIbHBIX MOCTOSIHHBIX COOPYKEHUMN
aBisieTcss 2PHEKTUBHBIM CITIOCOOOM MPEAYNPEKICHUS 3aTOPOB, TJIaBHBIM 00pa3oM,
JUISL pEK, TEKYIIUX Ha I0T, T.€. B T€X ClIydasix, KorJia MpUuYuHON 00pa3oBaHus 3aTopa
SBIIIETCS ~ HENOCTaTOYHAas  JIAOINpPOIYCKaHHs  CIOCOOHOCTH  pyclia  Ha
paccMaTpUBa€MOM YYacCTKeE.

ITK «HucTuTyT KazrunpoBoaxos»
15



HekoTopble actieKTsl JIeIOBBIX siBIeHMH Ha pekax Kaszaxcrana u 6e3omacuocts I'TC B 3uMHUX ycnoBusax. Beimyck Nel

IIpoBeneHue BBIIPABUTEIBHBIX pa0OT C MOMOLIBIO YCTPONCTBA BPEMEHHBIX,
IJIaBHBIM 00pa3oM, JIeJIIHbIX, COOPY>KEHUN MOXKET 0Ka3aThCs 1eJ1eCO00pa3HbIM IpU
COOTBETCTBYIOLIMX KJIMMATHUYECKUX YCIOBHSX, OOECIeYMBAIOUIMX OBICTpOE H
HaJIe)KHOE BO3BEJCHUE YKA3aHHBIX COOPYKEHUN.

OcCHOBHOE HallpaBJ€HUE B MPOECKTUPOBAHMM BBITPABUTENBHBIX padOT aJis
IPEeIyNpeXICHUs 3aTOPOB COCTOMT B CO3JaHUH, NPSIMOJIMHEMHOrO MU ciado
U30THYTOTO pyciia, 00ecrneyrBaroero 0ecnpensTCTBEHHbIN nponyck jabaa. [lpu
BBINPABICHUM pyclla B LENSIX NPEIOTBPALEHHs 3aTOPOOOpa30BaHus, )KEJIATEIbHO
OpUMEHEHUE 3ampyid, MpOJOJbHBIX JaM0, OeperoykperieHud ¢ JIpyrux
aHAJIOTUYHBIX COOPY>KEHUH, KOTOpPbIE CO3JAal0OT IUIABHYIO Tpaccy 0e3 OTIEeNbHbBIX
BBICTYNAIOIINX DJIEMEHTOB, MPEHATCTBYIOMIUX IABVIKEHUIO JIBAUH, B IIPOTHUBHOM
Cllydae BO3HUKAET OMACHOCTh 00pa30BaHUs 3aTOPOB.

[IpuMeHeHre nonepeyHbIX COOPYKEHUM, BISIOMUXCS O0Jee NEeMEeBbIMU U,
B psne ciyyaeB, Oosnee d(G(EKTUBHBIMU B OTHOIICHMM BIUSHUS Ha
pyciiohOpMHUPYIOILIUE MPOLIECCHI, JOMYCTUMO TOJIBKO Y BBIMYKIIBIX OEPEroB, MprUueM
COOPY’KEHUSI JIOJDKHBI ObITh OPMEHTHUPOBAHBI B HAIIPABICHUU IO TEYEHUIO PEKU.
['pebHM coOpyKEHUH TOJKHBI ObITh MOJHATHI BBIIIE YPOBHA JIEJOX0/a, JTOJIKHBI
MMETh HaJUIeKalllee KpPEeIUICHUE.

5.4. IlpumeHeHue B3PbIBHBIX METO/I0B JIMKBH/IAIUM 3aTOPOB

OmHuM U3 coco0OB MpeaynpexIeHus U 00pbObl ¢ 3aTOpaMU U 3aKOpaMU
SBIIIETCS] IPUMEHEHUE B3pbIBOB. [10siBIEHME MOIIHBIX BOJAOYCTOMUMBBIX U MEHEE
OMAaCHBIX B OOpAIEHUH B3pPbIBUATHIX BEILECTB, a TAK)KE COBPEMEHHON TEXHUKHU
paciupsieT BO3MOXHOCTH 3TOr0 crocoba Kak B MEPUOJ MOATOTOBKH K JIEAOXOY,
TaK ¥ B NEPHUOJ JUKBUAALMHN 00pa30BABIINXCS 3aTOPOB. DTOMY K€ CIOCOOCTBYIOT
HE3HAYNTEIbHBIE KaIUTAIbHBIE 3aTPAThl M IPOCTOTA CPEACTB MEXAHU3ALUU.

B3pbiBHBIE paOOTHI MOTYT IPUMEHSATHCS:

1) nst mpoBeneHus peaynpeauTeNbHbIX MEPONPUATHI, 00eCIeuynBaOIINX
0€33aTOPHBIN MPOITYCK JIb/]a HA JAHHOM Y4aCTKE PEKU;

2) U1 NPOBEACHUS NPEAYIPEIUTENBHBIX MEPOIIPUATUI TI0 3aIIUTE MOCTOB U
TMJIPOTEXHUYECKHUX, COOPYKEHUI B IIEPUOJ JIEN0X0/1a;

3) ns onepaTuBHOM OOPHOBI C 3aTOPaMH B MOMEHT UX 00pa30BaHUS C LENbIO
HEMEAJICHHOW JHKBUAAIMM TpUYUH (OOJBIIMX TMOJEH, MX MepBOHAYAIBHBIX
CKOILJICHUM U T.I.);

4) nis TUKBUJALMH yKe C(POPMUPOBABIIMXCS 3aTOPOB;

5) nyst 60pBOBI C 3aKOpaMU JIbJa.
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OnHako Kaxyuiasicss 3aMaHYMBOCTb MCIIOJIb30BAHMS B3PBIBHBIX METOJIOB HE
JIOJKHA 3aKpbIBaTh TJla3a Ha OTPOMHBINA BpeJ, IPUHOCUMBIN B3PbIBAMH PHIOHOMY
XO3SIICTBY cTpaHbl (OCOOEHHO B MOCIEAHUE OBl B CBSI3U C OOIIKMM COKpAIIeHUEM
pPBIOHBIX 3amacoB W MO IEJIOMY psAxy nApyrux npuuuH). Mcxomss w3 a3toro,
IPUMEHEHUE B3PBIBOB ISl padO0T MO MPERyNpPEKICHUIO 3aTOPOB (OYUILEHUE OTO
JbJa 3HAYUTEIbHBIX IUIOIIAJIEH, CO3JaHNE MailH, KaHaJOB U T.I1.) CJIEAYyeT CYUTATh
HelEeIeco00pa3HbIM U 3alPETUTh B 3aKOHOAATEIILHOM MOPSJIKE.

ToNbKO B MCKIIIOUUTENBHBIX CIIy4yasX MPOBEJEHUE TaKUX padboT AOIKHO
BECTHCH I10 PA3PELICHUIO BBIIIECTOSIMX Opranu3auuii. K Takum ciydyasiMm mMoryt
OTHOCHUTKCSA CTy4dau, KOT/Ia 3apaHee MOXKHO BUACTh, YTO BEPOSATHOCTH 00pa30BaHMUS
3aTopa B JIaHHOM TOJy BElIMKa, U OH MOXET MPUHECTH YOBITKH, 3HAYUTEIHHO
IPEBBILIAIOIINE YOBITKH, KOTOPbIE MOXKET MOTEPIETh PHIOHOE XO3AKUCTBO.

B3pbiBHBIE pabOTBI pEeKOMEHAYETCS HauMHATh C MEPBBIMU MpPHU3HAKAMU
TasiHUS CHera U nojbeMa Bojbl. [Ipu pacuere Beca 3aps/10B AJisl PhIXJICHUS JIbJIA B
IIOMMEHHBIX 03€pax M CTOAYMUX BOJOEMax YIENbHBIM pacxon BB mpunumaercs
paBHbIM 0,5 Kr/M°,

YuuthiBas TPyAOE€MKOCTb PabOT MO 3aTOIUVICHUIO JibJla TPH OTCYTCTBHUU
3aKpavHbl WIW TOJBIHBM, MalHBI OOBIYHO OOpPa3yrOT 3a CYET BhIOpOca JbhJa Ha
MOBEPXHOCTh JIEJSTHOTO MOKPOBA, UCIIOIb3YS JIs1 3TOI'0 MAaCCOBBIE B3PHIBbI 3aps10B.
MakcumanbHbI BBIOPOC JIbJJa JOCTUTAaeTCsd MPU OJHOPSIIHOM PACIOIOKEHUU
3apsI0B HA PACCTOSIHUM JIpYT OT Apyra Ha 1,5 - 2,0 M rimyOuHbI OIycKaHus 3apsiia u
yaensHoM pacxone BB pasnom 0,9 - 1,5 kr/m3. Onnako B 5TOM ciyuae IIMpHUHA
oOpa3yeMoil MaifHbl, KaKk MpaBujo, He mpeBbimaeT 15 m. ns momyyenus 6osee
HIMPOKUX MalH MPUMEHSIOT 2 - 3-psIIHOE PACTIOIOKEHUE 3apsIOB.

PazMepbl nbAMH mMOCIE€ pacKalblBaHUSI JIEASHOTO IOKPOBAa JIOJKHBI
oOecreunBaTh CBOOOJHBINA MPOXOJ WX TOJ TpoJieTaMu MocTa. JIemsHoW MOKpOB
BOJIM3U TUAPOTEXHUYECKUX COOPYKEHHMHM ApOOST MO BCEW IIMPUHE BOJOEMA.
[Tnomanas aeAssHOro MOKPOBa, MOAJIEkKAaIlask pacKaablBAHUIO, 3aBUCUT OT TOJIIHHBI
JbAa, XapakTepa JIeJoX0Ja Ha JaHHOM peKe, HaJeKHOCTH 3alllUIaeMOT0
coopy>keHus u T.4. PackanpiBaHue JIeIHOTO TOKPOBA CIIYKUT MPOPUIAKTUYECKUM
MEPOTIPUATHEM MPOTUB HAopa OOJIBIIUX JICASHBIX MOJEH HA TUAPOTEXHUYECKUE
COOPYKEHHUS U JJIs IPeLynpexaeHrs o0pa3oBaHus 3aTOPOB.

JInsi CHUXKEHHUSI NaBJICHUS, OKA3bIBAEMOTO JICASHBIM TMOKPOBOM Ha IJIOXO
3alMIICHHBIE COOPYXKEHMS, KPOME CKOJIKM JIbJJa BOKPYI HHUX, HCIOJIb3YIOT
CMSATYAIOIIYIO JICSHYI0 MOAYIIKY (3allIUTHYIO MOJIOCY W3 pa3apoOJeHHOIO JibJa),
KOTOpasi, YIUNIOTHSSICh B MOMEHT IOJIBHXKEK JIEASHOTO IMOKPOBa, BOCIPUHUMAET Ha
ceOst 3HAYUTENIbHYIO YaCTh €€ JIaBJICHHUS.
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6.bOPbbBA C 3A’KOPAMM HA PEKAX.

6.1. @opMupoBaHUE 32:KOPOB.

O0bpazoBaHue 3aK0pOB MPUBOAUT K YMEHBUICHHUIO ITPOITYCKHOM CIOCOOHOCTH
pycia, K TOBBIIIEHUIO YPOBHS BOJbI BBIIIE 32K0Pa, UTO MOKET BBI3BATh 3aTOIJICHUE
NPWIETAIOEN! MECTHOCTH, M MOHWKEHHUIO YPOBHS HIDKE 3axkopa. OOpa3oBaHue
IIYyTH B PYCJIE€ PEKU U BOJOXPAHWIMLIE SIBISIETCSA NMPUYMHOW CEPHE3HBIX JIEAOBBIX
3aTpyJHEHUM Ha BOA03a00pax (oOmep3anue TpyO, COpO3aaep>KUBAIOIINX PEIIETOK,
3a0MBKa OrOJIOBKOB), YTO YacTO MOXET MNPHUBOJUTH K IOJTHOMY HpEeKpaIlieHHIO
MOAAa4H BOJIBI.

3aK0pBI JbJa XAPAKTEPHBI VISl PEK CO 3HAYUTEIBHOW CKOPOCTBHIO TEUEHUS.
HabmromaroTcst 3a)K0phl B IEPUOJT 3aMEeP3aHus U B 3UMHHM riepuoi. B 601bmuHCTBE
CIIy4yacB HA HE3apEryJMPOBAaHHBIX PEKax 3aXXOpbl JbJa JIOCTHUTAIOT OIACHBIX
pa3MepoB B Hayaie 3uMbl. B HkHUX Obeax I'DC M HA MHOTMX TOPHBIX peKax
MaKCHUMaJIbHbIA 3MMHUM (32KOPHBII) YPOBEHb MOKET UMETh MECTO B JIFOO0OE BpeMsl.

[Ipouiecc 3axopooOpa3zoBaHUs OIpEAENsAeTCd KOMIUIEKCOM (haKTOPOB,
KOTOPBIE MOYKHO Pa3/IeJIUTh HA JIBE IPYMIIbI:

1. ®akTopbl, CIOCOOCTBYIOIME 0OPA30BAHUIO IIIYTH.

2. @aKkTOpHl, CIOCOOCTBYIONIME OCTAHOBKE M CMEP3aHHUIO UTYTOBBIX MAacC.

@akTOpbI NEPBOM TPYIIIBI ONPEACISIOTCA CKOPOCTHBIM PEKUMOM MOTOKA U
KJIIMMaTUYECKUMHU (TeMIepaTypHbIMU) YCIOBHsIMU B paiioHe. [Ipu onpeneneHHOM
COUYETAaHUHU CKOPOCTU TeueHUs (OOBIYHO MpEBBIMIANONICH 1 M/CEK) U TeMIiepaTyphbl
BO3/lyXa MPOUCXOAUT TMEPEOXJAKICHUE BOJBI, BEAYIIEE K HWHTCHCUBHOMY
00pa30BaHUIO BHYTPUBOIHOTO JIbJIa U IIYTH.

@dakTopel  BTOPOM  TPYMNIBl  ONpPENETSoTCs  Mop(oMeTpuyecKuMu
OCOOEHHOCTSIMHM y4acTKa PEKH, CO3/IA0IIMMH YCIOBUS IS 3aJIEPKKU U CMEP3aHUS
1ryru (IOBOPOTHI PyCIia, MEPEIOMbI TeHEPAIBHOTO MPOI0JIBHOTO MPOQHIIS, OCTPOBA
1 OTMEIIN).

Takum oOpa3om, 3a3K0pbl 00Pa3yIOTCs, B OCHOBHOM, B T€X )K€ MECTax, e U
3aTOpbl, €CIM BBIINIE [0 TEUYECHHID NPOUCXOIAT MPOLECCHl HHTEHCHUBHOTO
oOpa3oBaHus OOJIBIIMX MAacC IIYTH. DTO HE UCKITIOYAET TOTO, YTO UMEIOTCS YYaCTKH,
rie MECTO 00pa3oBaHUsl 3a)KOPOB OT roja K roay MeHsercs. Takum oOpazom,
YCIIOBUSIMU O0Pa30BaHUS U PA3BUTHS 325KOPOB SBIISIOTCS:

a) HaJIM4YMe HE3aMep3alolllero YyyacTka peku (IepeKarbl, Y4YacTKHu C
NOBBIILIEHHBIMU CKOPOCTAMM, MOJIBIHBY U TIP.) WIH OTKPBITOW BOJHOM MOBEPXHOCTU
BOJOXPAaHWIINILA;

0) HaJMuMe OTPULATENHHOW TEMIEpaTyphl BO3[yXa HUXKE KPUTUYECKOMH,
BBI3BIBAIOLIEH TEIUIOOTAA4y C BOJHOM IOBEPXHOCTH;
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B) HaJM4ue TYpOYJEHTHOIO TE€UYEHMsI B BOJOTOKE WJIM CHJIBHOT'O BETPOBOTO
BOJIHEHUSI Ha BOJOXPAHWIIUIIE, CIOCOOCTBYIOIIMX MEPEOXJIAKICHUIO BOJHOU
Macchl U KpUCTAIUIM3AlMA BHYTPUBOJIHOTO JIbJIA;

T') NOBBIIICHHAS! ITYTOHACHIIIIEHHOCTh MMOTOKA B IIEJI0OM;

) Haluuue OcOoObIX oporpadHuuecKux OCOOEHHOCTEH pyclla pEeKH,
CIIOCOOCTBYIOIIUX 3aJ€P>KaHUIO JIeASTHON Macchl (MeaHIphl, Oudypkamus u mp.), a
TaK)XK€ pa3Hble MPEMSATCTBUS, B TOM YUCIEC M THAPOTEXHUYECKHE COOPYKEHUS,
OCTpOBAa U Tp.;

€) HU3MEHEHHE CKOpOCTel TedeHusi Ha peke (IJIechl-epeKaTsl, MecTa
BBIKJINHUBAHUS KPUBBIX MOANOPA BOJOXPAHWIINILL U JIP.).

CKOpOCTHBIEC YCIIOBUS B PEKE, BIUSIONINE Ha 3a)KOpO0Opa3OBaHHE, MOKHO
NO/IPa3/IETUTh CIEIYIOIUM 00pa3oM:

a) mpuv = 0,4 - 0,5 M/cex U MEeHbIIIE 3aMEep3aHHE PEKU MPOUCXOAHT MPH
oOpa30BaHuU JIeITHOTO ToKpoBa. Eciu nryra yxe o0pa3oBaiach BhIIIE [0 pEKE IPU
ckopocTsix v> 0,5 M/cex, To, momaB B 30HY cKopoctTed v<0,5 wm/cek, myra
BCIUTBIBAET MW JBWXKETCS B BHJIE€ IIYroBOro KoBpa. [lpum oTpunatresbHbix
TeMIlepaTypax IIyroBoi KOBep OBICTPO 3aMep3aeT;

6) mpu v = 0,7 - 0,067H m/cek, rae H - rmyObuHa mMOTOKa, M; IITyTOBOM KOBEP
He Oy/IeT MOJIHBIPUBATH;

B) npu v = 1,5 M/ceK IIyra HaUMHAET PaACHpPEICIATLCI MO BCEMY CEUCHMUIO,
YaCTUYHO MOKPHIBAsSI U TIOBEPXHOCTH MOTOKA;

r) mpu v> 1,5 M/Cek NMPOUCXOIUT IOJHOE B3BEIIMBaHUE IIyru. BogHas
MOBEPXHOCTH OOHAYKAETCH.

YcroitunBocTh (PPOHTATILHON KPOMKH JIEJITHOTO TIOKPOBA 3aBUCUT TAKXKE OT
CKOPOCTHBIX ycioBuid. [Ipy 3HaUeHHH CKOPOCTH, OOJBINEH KPUTHIECKON, KPOMKA
JpAa He OyneT ycronumBoil. YacTh MIyru yiaer moj JIeIsHOW MOKPOB U OyneT
CILyKUTh MaTEpHAIIOM Jis1 (DOPMHUPOBAHMS 3aKOPa.

B peanbHBIX yCIOBUAX CXeMa SBJICHUSI OCJIOXKHIETCS HENPEPhIBHBIMU
KOJIeOAHUSIMHU THIPOMETEOPOJIOTHUYECKUX JIEMEHTOB. Tak, Mpu CHUIBHBIX MOPO3ax
Ha peke o0pa3yeTcsi MHOTO JibJa, B 0OCOOEHHOCTH, €CJIM JJIMHA IIyTro00pa3yroIIero
(T.e. He3aMep3IIero) ydyacTka BelWKa. OTOT Jie[ o00JaJaeT 3HAYUuTeIbHOU
MPOYHOCTHIO, W Onarojapss HHM3KOM TemIepaType BO3[yXa JIETKO CMEp3aeTcs;
KpOMKa TPOJBHUTACTCS OBICTPO, 3aXKOPHBI TIOABEM YPOBHS OKa3bIBACTCS
HeOonbM. HanmpoTuB, npu ciabblx MOpO3ax K KPOMKE MOJILUIBIBAIOT TOHKHE
HEMPOYHBIC JIBAUHKA M IIyra; CMEp3aHUe WX MPOUCXOJIUT MEHJICHHO, BPEMs OT
BPEMEHU TMPOUCXOIUT TOpoIlIeHre. B pe3ynpTaTe KpoMKa MPOJBUTACTCS
MOCTENEHHO CO 3HAYUTENIbHBIM MOIbEMOM YPOBHS.
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B wwxHux Obedax ['D9C mpoiecc npoTexkaeT aHAJIOTUYHBIM 0OpPa3oM.
OTiHMyre COCTOUT B TOM, YTO CO BPEMEHEM JIBUYKEHUE KPOMKH 3aMeIIsAeTcs (3a CUET
YMEHbILIEHUS JUIMHBI JIEJ000Pa3yIOLIEero yyacTka), a 3aTeM BOBCE IpPEKpaliaeTcs.
Pasmep mosbIHBM MPH CTAOUIBHOM TOJIOKEHUU KPOMKH OIpPEAeseTCs] MHOTUMU
(dakTopamu - TEIIONOTEPSMHU, PACXOAOM BOJIbI, TEMIIEPATYPOI BOABI U T.II.

MeTtoabl IpeAcKa3aHus 3aK0POB JIbJa, KaK U 3aTOPOB, IOKA YTO pa3pabOTaHBbI
oueHb c1abo. [IporHo3sl BOZMOXHBI JUIIb B OTACJIBHBIX CIydasX, Ipu 0oJiee Win
MeHee TOCTOSTHHOM MecTe 00pa30BaHMs 3akK0pa.

[Ipeackazanre MaKCUMaJIbHOTO 3aKOPHOTO YPOBHS OCYIIECTBISIETCS Ha
OCHOBE CBSI3U €r0 C BOJHOCTBIO B MNPEJIENOCTABHBIA MEPUOJ, HAIpPUMEpP, CO
CPEIHUM PacxoiOM BOJbI 32 HOSAOPb.

MomHOCTh 3a:K0pa, 00pa3yroIIerocsi B HHKHEM KOHIIE HE3aMep3arollero
y4yacTKa pEKd, HaxOguTCs B MPsAMOM 3aBUCUMOCTH OT OO0BbEMa JIbJA.
CoOTBETCTBEHHO, JUIs LIeJIel MPOrHo3a MOXHO YCTAHOBUTH CBSI3b MAaKCUMAaIbHOTO
32)KOPHOTO YPOBHS CO CTOKOM JIbJIA.

6.2. MeToabl npeaynpe:kaeHus 3a:K0poB U 60pPbOLI C HUMM

Boprba c 3axxopoobpa3oBaHreM Ha peKax MOXKET BECTHCh, KaKk U 0opnba ¢
3aTopaMu, IByMsI My TSIMU:

1) myTem IpUHITHS TPETyIPEeIUTEILHBIX MEp;

2) myTeM JIMKBUJAIMK OO0Pa30BaBIIMXCS 3axKOpoB. [Ipu 3TOM, MOCKOIBKY
MpOIIECC 3aXOpooOpa3oBaHMUs HE MBICIMM 03 Tpolecca IMIyrooOpa3oBaHus,
HE0OX0IMMO BO3/ICHCTBOBAThL Ha 00a mporiecca.

[Tpu pa3zpaboTke MEpONPUATHIA, KOTOPbIE HEOOXOUMBI JJI PEIOTBPAIICHHUS
o0pa30oBaHUs 32KOPOB B OOPHOBI C MX Pa3BUTHEM HEOOXOIUMO:

1) Ha oCHOBaHMM aHaNMHW3a BO3MOXXHOTO COYETAHMs TJIABHBIX (DAKTOPOB,
OTpEeNIEIAIONIUX 00pa30BaHUE U PA3BUTHUE 32)KOPOB, 1aTh MIPOTHO3 MECT U BPEMEHU
oOpa3oBaHUs 3aK0pa, pPacCMOTPEB THAPOMETEOPOJIOTHYECKHE OCOOCHHOCTH
CUCTEMBI C TOUKH 3PEHUS CKOPOCTEH TeUEHUsI, TEMIIEPATyPhl BO3/1yXa, HAIPABJICHUS
¥ CKOPOCTH BeTpa U MOP(HOJIOTHH;

2) B ciaydae JOCTAaTOYHOM M3YyUYEHHOCTHM CUCTEMbl U HAJUYMs JaHHBIX O
BPEMEHM U MecTe 00pa3oBaHUs 3aKOPOB 3a MPEIUIECTBYIOIIMI MEPUO]] MOKHO
0a3upoBaThCs HA PAKTUUECKUX JAHHBIX.

Kak ormedanoch BbIlIE, OCHOBHBIMH OIPEACIISIIOIIMMHU JIEAOBBIN MPOIECC
(dbakTOpaMu SBIISIOTCA CKOPOCTh TEUCHHUS, TEMIIEPATypPHBIC YCI0BUS U MOp(]oIoTHs
pycina. U3 nepedncneHHbIX pakToOpoB, MOXKHO BO3/IEHCTBOBATh B 00Jiee UM MEHEe
MIOJIHOM Mepe Ha CKOPOCTHBIE YCIIOBUSA B MIOTOKE U MOP(OIIOTHIO.
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Wcxons u3 3Toro, BEIACIAIOT CASAYIOIIME TPYIIbI METOAO0B PETyIUPOBAHUS
MOTOKOB B IIEJIIX OOPHOBI € 3a3KOpamMu:

a) TUJIPaBIIMYECKHUE,

0) MEXaHHYECKHE.

I'uapaBianyeckre METOJIbI - METOJIbI CO3JaHUsl TAKUX CKOPOCTHBIX YCIIOBUU,
MPU KOTOPBIX HE OyAET MPOUCXOIUTH NTYTO00pa30BaHUE U OTIOKEHHUE LIYTH MO0
JBJOM. DTO MOXKET OBITh JOCTUTHYTO COOPYXEHUEM THAPOY3JIOB, YCTPOUCTBOM
BPEMEHHBIX COOPYKCHHM, MPOBEACHUEM BBITIPABUTEIIBHBIX PadoOT.

6.3. I'uapaBjnyecKkoe peryJiMpoBaHue NOTOKA B 1eJIAX 00PbObI ¢

32:K0p000pa3oBaHuEM

[Ipu rupaBAMYECKOM PErYJIMPOBAHUU TOTOKA HEOOXOAUMO CIIEAYIOIIEE:

a) YCTAaHOBUTb CKOPOCTH B pEKe, MPU KOTOPBIX HE MPOUCXOAUT 00pa30BaHUs
IIyTH;

0) yCTaHOBUTH CKOPOCTHOM PEXHUM B JAaHHOM CTBOpE, MPU KOTOPOM HE
MPOUCXOIUT 00pPA30BAHUS 3aKOPA;

B) cO37aTh YCIOBUS, MIPU KOTOPBHIX 00pazyercs 3aXop U aKKyMyJupyercs
1Iyra B HEOMMaCHOM MECTE;

') YBEJIUYUTH Pacxoji (U CKOPOCTH) C IEJIbI0 MPOPHIBA UM Pa3MbIBa 3aK0pa,
WJIM CMEILEHUSI €T0 BHU3 110 TEUECHHUIO.

YMeEHbIIIEHHE CKOPOCTEH T€UEHUs] OOBIYHO MOXKET OBITh JOCTUTHYTO IyTEM
YMEHBIIEHUSI pacxoia Bojbl, Ipoxoadiiero yepe3d creop ['2C, mpu Hanuuuu Ha
peKe TUAPOCTAHIIUN. DTO MEPOIIPUSITUE CTOCOOCTBYET:

a) YCKOpeHHI0 oOpa3oBaHUs JEASHOTO MOKPOBa Ha PEKe, YCTPAHSIOUIETO
MEePEOXTKICHNE BOBI U 00pa30BaHUE IIYTH,

0) YMEHBIIIEHUIO 3alTyTOBAHHOCTH PycJia. Y MEHBIIIEHNE CKOPOCTEH TEUCHUS
B TIOBEPXHOCTHOM CJO€ MOTOKAa MOXHO OCYILIECTBUTHh MEPEKPBITUEM pycia
JbJIMHAMH, YCTPOMCTBOM 3amaHed W 3ajiepKaHueM JBUXKYIICHCS IIyTH BETBSIMU
JIEPEBBEB U T.J., YTO MPUBOJUT K YCKOPEHHUIO YCTAHOBJIEHUS JIENSTHOTO TTOKPOBa U
MPEKPAIICHHIO IITyT000pa30BaHusl B MTOTOKE.

B HexoTOpBIX ciyyasx, B IEISX YMEHbBIICHUS CTOKA IIYTH B 3alUIIAEMBbIiA
paiioH, ObIBaeT 1esiecoo0pa3Ho co37aBaTh UCKYCCTBEHHBIN 3a5K0P (MITH

HECKOJIBKO 3aKOpPOB) BBIIIE MO TEUECHHUIO OT 3alUIIAEMOro y4acTka. IJTO
JIOCTUTAETCS MYTEM YMEHBIICHUS MOBEPXHOCTHBIX CKOPOCTEH M C TOMOIIBIO
YCTaHOBKM 3allaHeu, psKEeH, U T.I1.

VYBenuyeHue CKOpOoCTH TE€UECHUsI B MECTaX OOBIYHOTO 00pa30BaHUs 3aKOPOB,
OMACHBIX JJIS1 3aTOIJICHUS PUJIETAIOIINX
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YMeHblIlIeH e IHyr006pa3OBaHI/IH IMPOU3BOAUTCA IIyTeM YMCHBIUICHUA

pa3MepoB 30HBI WM JUIMTEIBHOCTH TIeproIa IryroodbpasoBanus. MHoraa ygaercs
MOJIHOCTBIO  MPEAOTBPATUTh  MMEPEOXJAXKICHUE BOJBI M, CJIEIAOBATENBHO,
o0Opa3oBaHUE LIYTH.

[IpakTHueckr 5TO JOCTUTACTCS TIYyTEM YMCHBIICHUS TEIUIOOTIAYH C
MOBEPXHOCTH BOJbI WM YBEIWYCHHUS TEIUIOCOACPKaHUS BOMHOW Macchl. B
MOCJICTHEM CITydae HaJ0 pa3InyaTh MEPOIPHUATHS, B KOTOPBIX UCTIOJIB3YETCs TEILIO,
coJiepiKamieecss B caMOM BojoeMe (TeIUIO TUIYOMHHBIX CIIOCB BOJBI, COCEIHUX
y4acTKOB BOJOEMa, IPUTOKOB U T.II.), U MEPONPHUSATHS, B KOTOPHIX HCIIOJIB3YyETCs
TEIJIO CTEeIMATIbHO HarpeTON BOJIbI, TI0/IaBa€MOM B BOJIOEM, HJIA TEIUIO TPYHTOBBIX
BO/I.

7. HEKOTOPBIE OCOBEHHOCTH JIEJIOBBIX SIBJJEHUM HA

PEKE CBIPJIPbS (HA TEPPUTOPUUN KA3AXCTAHA).

7.1. KnumaTuyeckue XapakTepuCTUKHU PEKH.

CpennerojoBasi Temmeparypa BO3[AyXa pacCMaTpUBAEMON TEeppUTOPUU
xonebnercs ot +7,2°C (m/ct. Apanbckoe mope) 1o +13,4 °C (m/ct. Ilappapa).

XO0J01HBIN MEPHUO]T HAUUHACTCS B HOSIOpE M 3aKaHYMBACTCS B KOHIIE MapTa.
CaMbIM XOJIOJHBIM MECSIIEM SBIISCTCS SIHBaph, CPEIHsIS TEMIlepaTypa BO3ayxa
msMensierca ot — 2,1 °C (m/ct. Ilapaapa) no — 13,1 °C (m/cT. Apansckoe Mope).
A6comoTHb MuaMMYM gocturaet - 40°C (m/cranmun Kazanuack).

YCTOMUMBBIA MEPEXO] TEMIIEPATYpbl OT OTPHUIATEIBHBIX 3HAYCHUU K
MOJIOXKUTENIbHBIM NPOUCXOJUT B (peBpajne-mapre, CpeAHss J[aTa Iepexoja
temneparypsl uepes 0 °C — 15/11 — 26/111 (m/ct. Illapnapa, M/cT. Apaabckoe Mope).
Ocenblo nepexos temneparypsl yepes 0 °C ormeuaercs B cpennem 8/XI - 4/XII
(m/cT. Apansckoe mope, M/ct. [llapaapa).

Cpennsist nata BeceHHero 3amoposkal 6/1V mo m/ct. Apansckoe mope, 11/1V
no m/ct. lllapmapa ocennero 8/X — 13/X (m/ct. Apaiibekoe Mope, M/cT. [llapaapa).
[TpoaomKuTETLHOCT 6€3MOPO3HOI0 TIEPHO/Ia B CpeaAHEM cocTariseT 174 — 184 nus
(M/cT. Apansckoe mope, M/ct. Lllapmapa).

l'omoBoe kommuecTBO ocagkoB 1o M/cT. Apanbckoe Mope u Illapmapa
cocraBiisgeT 137 - 242 mm. Hanbospiuas MecsiuHasi CymMma OCaJIKOB IPUXOAUTCS Ha
BECEHHUU nepuo (MapT), HAUMEHbIIIEEe KOJTUYECTBO OCAJIKOB BBIMAAAET OOBIYHO B

aBrycTe - ceHtsope. JleTHU mepuoj; XapakTepUs3yeTcsl SICHOM CyXOW IOTOJ0MH.
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Ocaaxu 3a Teruiblii nepuo roja o M/ct. lllapnapa u m/ct. Kei3buiopaa coctaBisioT
88 - 56 mm.

Ha ceBepe paccmarpuBaeMoro paiioHa B 8-36% HaOIIOMAIOTCS 3WMBI C
HEYCTOMYMBBIM CHEXHBIM MOKpPOBOM, a Ha tore — 48-70%. IlepBoe mosiBineHue
CHEXHOI'0 MOKPOBa OTMEYaeTcsi OObIYHO B TPEThEH JeKaje HOSOps. Y CTONYMBBIMA
CHEXXHOU TOKPOB yCTaHABIMUBAETCS 00bIYHO Yyepe3 20-30 qHel mocie ero nepBoro
nosiBjieHUsl. MakcuMallbHbIe CHEro3amachl B CpeJHEM OBbIBAIOT B TpETEH AeKaje
ssHBaps, B Havdaue deBpans (51 - 67 mm, m/cT. Typkectan, m/ct. [llapgapa ). Hauamno
BECEHHETO CHEroTasiHUs B cpeaHeM HaOmtonaetcs uepe3 10 - 15 aHeit nmocne gaTsl
YCTaHOBJICHUSI MAaKCUMaJIbHBIX CHEr03aracoB.

Cpennsis HauOoJsblllasgs BBICOTA CHEXHOTO IOKPOBAa B 3UMHHUN MEPHOJ
coctaBisier 21 - 39 cm (m/cT. Typkectan, m/cT. Kazanunack). K Hauany cHerorasHus
BBICOTA CHETa OOBIYHO YMEHBIIIAETCS M COCTABIISIET B cpeiHeM | cM.

[I10THOCTH CHEKHOI'O MOKPOBAa B Hayajne 3UMbl 00bIMHO cocTaBisieT (0,20
r/cM®, yBEIMUMBAACh K KOHILY 3MMBL, U HEPE] HAYaIOM CHErOTasHUS JHOCTUTAET B
cpennem 0,25 r/cm® (M/cT. Apanbckoe mMope, mM/cT. Kazamuuck). CXol CHEXHOIO
MOKpPOBa MPOUCXOJUT B TPETheH nekane (GeBpasis M MPOJOJDKACTCA 10 TPEThel
JeKabl MapTa.

MHorosneTHue Kojaedanus JaT 00pa30BaHUs yCTOMUMBOIO CHEXKHOTO TOKPOBA
JUISL pacCMaTpUBAEMON TEPPUTOPUHU COCTABJISAIOT Mecsll. [IpoAaoKUTENbHOCTD
3aJieraHusl CHEXKHOT'O TIOKPOBa B cpesiHeM coctaiisget 33 - 86 nueii (m/ct. Lllapaapa,
M/CT. ApallbCcKO€ MOpE).

B Hacrosiiee BpeMsi MakCHMajbHBIE IIOMYCKHA BOABI B HIDKHHHN Obed
[ITapaapuHCKOTO BOJOXPAHUIIHINA B YCIOBHIX MHOTOBOJHOTO TO/1a (M HOPMATBHBIX
YCJIOBHSIX) OTPAaHUYCHBI CIICIYIONIUMHU PacXodaMHu:

e B 1epuos ¢ nenoBbiMu snenusamu (XII - 15.111) - 700 (600) m3/c;
e B nepuoj 6e3 nenoBhIx asienni (16.1V - 1X) - 1800 (1500) m¥/c;
e B repuon Mexce3oHbs (X — XI, 16.111 — 15.1V) - 1500 m¥/c.

7.2. JlenoBslii pe:kum Ha p. Ceipaapbe.

JlenoBele SBJACHMS W MX MPOJOJDKUTEIBHOCTh Ha pEKax, KaK H3BECTHO,
CBSI3aHbI C PEKMMOM TEMIIEPaTyphl BO3/1yXa XOJIOJHOTO MEPUOJIA U, B YACTHOCTH, C
HAKOTVICHHEM CyMM OTPHUIATENbHBIX CPEIHECYTOUYHBIX TEeMIepaTyp BO31yXa,
KOTOpbIC 3HAYUTEIHHO OTJIMYAIOTCS B XOJIOAHBIE M TeIulble rojabl. MIMEHHO mo
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CE30HHOMY HAKOIUIEHUIO OTPULIATEIIbHBIX TEMIIEPATyp BO3yXa MOXKHO CYIHUThb O
CTETNIEHU Pa3BUTHS JEASTHBIX 00pa30BaHUM.
XapakTepHbIM i1 PAcCMaTPUBAEMOW TEPPUTOPUU SIBJISIFOTCA 4YacThle B

TEUCHUE 3UMBl BTOPXKEHHUS TEIUIBIX H  XOJOJHBIX BO3IYIIHBIX MAacc,
OOyCJIOBIIMBAIOIINE HEYCTOMYMBOCTh XOJOJIHBIX THEPUOJOB U CMEHY UX
orrenensiMd. Bce 3To co3nmaer OONbLIYI0 TECTPOTY B CPOKAX MOSBICHUS U
MCYE3HOBEHUS JICASTHBIX 00pa30BaHUN U UX HEYCTONYHBOCTbD.

[Ipomecc nenoo6pa3oBaHus ONMPEALISIETCS TAKXKE PSIOM THAPOJIOTUIECKUX U
TUJPABIMYECKUX XAPAKTEPUCTUK PEKH: CKOPOCTBIO TEUEHUs, OT KOTOPOU 3aBUCHUT
BO3MOXHOCTbh 00pa30BaHus JIEJOCTaBa, 00pa30BaHUEM JOHHOTIO JibJa; MIyOMHAMU
PEKH, YKIOHOM, HIEPOXOBATOCTHIO JAHA pycia U Ap. Pacxomamu BOABI U APYTUMH
TUAPABINYECKUMH  XAPAaKTEPUCTUKAMU  ONPEACISIETCS  TPAHCIOPTUPYHOLIas
CIIOCOOHOCTH MOTOKA, OT KOTOPOU 3aBUCUT ABUKEHHE BHYTPUBOIAHOTO JIbJA.

Jlnst pex OacceitHa p. ApBICH XapakTepHO OOpa3OBaHHUE YCTONYHMBOTO
JIeI0CTaBa B HU30BbE P. ApbICh U Ha pekax byryns u Jlonry3ray. 910 oObscHsAeTCS
KJIMMAaTUYECKUMHU OCOOCHHOCTSIMU paiioHa. OJIHaKO B 3TOM 0acceifHe MHOT'O PeK ¢
OOJBIION JI0JIE TPYHTOBOTO CTOKA, 3UMHSSL TEMIlepaTypa BOJBI KOTOPBIX
OTHOCHUTEIHHO BBICOKA U JICJIOBBIC SIBJICHUS THOO BOBCE OTCYTCTBYIOT, JINOO OBIBAIOT
oueHb peniko (peku Mamat, Kenbrmatuat, bansikiu, KokOynak u ip).

Jlenstnbie 00pa30BaHMs HA PEKax HAUMHAIOTCS C MOSBJICHUS caja, CHEXKYpPbl U
3a0eperoB. bosbiive CKOpOCTM TEUEeHHUS W HWHTEHCHUBHOE TYypOYyJIEHTHOE
MEPEMEIINBAHUE OXJIAXKJECHHBIX TOBEPXHOCTHBIX CJOEB BOAbl C JIOHHBIMU,
MPUBOJIAT K OJICICHEHUIO BAJIYHOB U KaMHEM, Clararolux pycio, U 00pa3oBaHUIO
3a0eperoB, BHYTPUBOJIHOIO JIbAa U LIIYTH.

[TepBuunoOil opmoii JIeNOBBIX SIBICHUH SIBISIIOTCS 3a0eperu. Ha ropnbix
pekax 3abeperu 1o BeJIMYMHE HE3HAYNTENbHbIC, HO OHU, YBEJIMUUBASCH B ITUPUHY U
TOJIIIMHY, BEAYT K OOpa3oBaHUIO NAPYTUX JEASHBIX (OpM: JIEASIHBIX MOCTOB,
MEPEMBIUEK U YaCTUYHOTO JIEIOCTABA.

[llyra sBisieTcs camMbIM PacHpOCTPAHEHHBIM JICJSHBIM OOpa30BaHUEM Ha
ropHbIX pekax. Ha manbix pekax mryra oOpa3zyercsl Ha OT/IEJIbHBIX y4acTKax, Tak
KaKk BHYTPHUBOJHBIM JieA, MpuMep3as K 3abeperaM Wiau BalyHam, He oOpasyer

IyTOXO0/a.

ITK «HucTuTyT KazrunpoBoaxos»
24



HekoTopble actieKTsl JIeIOBBIX siBIeHMH Ha pekax Kaszaxcrana u 6e3omacuocts I'TC B 3uMHUX ycnoBusax. Beimyck Nel

Jlenoxosl MPOAOKUTENBHOCTBIO N0 2-3 JHEH ObIBaeT KpaWHE pPeaKo.
[TomaBnsitoniee  OOJBIIMHCTBO PEK C JIEIOCTAaBOM paccMaTpUBaeMOro paioHa
XapaKTEpU3yeTCsd OTCYTCTBUEM BECEHHETO OCEHHErO JIEI0XO0Aa, TAK KAaK BECHOU
OOBIYHO JIe]l TAET Ha MECTE.

B pacnpenenenuu ne1oBbIX SBJIECHUN O JUIMHE PEK OOHApYKEeHa CIeAYOIIast
3aKOHOMEpPHOCTh. Ha BEpXHUX FOpHBIX yYacTKaxX peK HIMPOKOE PaCIpOCTpPaHEHUE
NOJIYYMJIA TUTBIBYIIIME JIeJsiHbIE 00pa3oBaHUs (B OCHOBHOM IIIYTOXOJbI) C
MPOJOKUTEIBHOCTRIO 10 2-3 MecsIEeB, KPAaTKOBPEMEHHBIH M HEYCTOMYUBBIN
JI€I0CTaB U CBOEOOpa3HbIE JEASIHbIE TEPEMBIUKH.

Ha paBHuHHBIX ydacTkax (HU30Bbs p. CelpJapbsi) HAOII0JAETCS YCTOMYMBBIIA
JIEIOCTaB U Pa3BUTHE 3aTOPHO — 3aKOPHBIX SIBJICHUN. 3a0eperu HaOI0JaloTcs Kak
Ha TOPHBIX, TAK U Ha PABHUHHBIX pEKax.

Pannee HacTyrieHuE J€IOBBIX SBJICHUN B CpeIHEM JUIsl peK OacceifHa p.
ChIpiappsi OTHOCUTCSI K NEPBOM JeKajne Hos0ps, MO3JHEee — KO BTOPOW JAeKaie
aHBaps. PaHHee OKOHUAaHME JIEIOBBIX SIBICHUN OTHOCUTCA K KOHILY SIHBapsl, MO3/THEE
— K TpeTbell Aekane mapta. CpeaHsis NpOAOJIKUTEIBHOCTD JIEIOBBIX SIBIICHHUU 110
TAHHBIM HAOJIIOAEeHUH KoJie0eTest ot 27 mo 129 nHen.

BcenenctBue usmenenuss 1o pexke  ChIpaapbs  KIMMAaTHYECKUX U
TUJIPOJIOTUYECKUX YCIIOBUHM PA3JIMYHBIM €€ YYaCTKaM CBOMCTBEHHBI Pa3HBIC THIIBI
JIEAOBOTO PEXKUMA.

B 6acceitne Coipnapbu TeMnepaTypHble pa3inyusi HACTOIBKO BEJIMKH, YTO B
HU30BBAX PEKa 3aMEpP3aEeT €KEroJHO, a B BEPXHEH YaCTH y4yacTKa - OYEHb PEJIKO.
['panunia mexay aByms (dazamu JieqooOpa3oBaHUs MEpEMENIaeTcs Mo peKe: Mpu
MOXOJIOJIAHUSX - BBEPX MO TEUEHUIO, a MPU MOTETUIEHUSIX — BHU3.

JlenoBebIe sIBJICHUS B BHUJIE€ 3a0€PETOB U IITYTH MOSBIISIIOTCS CHaYaljla B HU30BbE
p. Ceipnapbsi, B cpeiHEM B TpeThel nexane HosOopst y r. Kazamuucka (22.X1) u,
pacmpocTpaHsisiCh BBEpX IO PEKe, B CpeaHEM K KOHIy nekadpsi mocturaror Hb
[[TapmapuHCckoro Bogoxpanwinina. PasHuila B 1aTax Hadana JIEJOBBIX SIBIICHUW B
pasHble roabl Ha noctax p. Ceipaapesa oueHb Benuka. MHorna y r. Kazanuncka onun
HAYMHAIOTCS BO BTOPOM TOJIOBMHE JekaOps, B To Bpems kak y nocta Hb
[TapaapuHCKOTO BOJAOXPAHWIIUIIA MOTYT OBITh B Ha4aJie JeKaopsi.

[Ipy o4YeHb MHTEHCUBHBIX MOXOJOAAHUSAX LIYTOXOJ HAYMHAETCS MOYTH Ha

BCCM HPOTAKCHUH PCKHU B TCUCHHUC OAHOI'0O W TOT'O JKC IMOXOJIOJaHMA. Tak ObLIO
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oceHpr0 1950 roma, xoraa JeAOBBIE SIBICHHUS PACIPOCTPAHSIIUCH CO CKOPOCTBIO
6omnee 300 kM/CyTKH.

[Ipu cnabpIx MOXOJOMAHUAX JIEAOBBIC SIBJICHHS MOSBISIOTCS B HU30BHE H
TOJILKO TPU TOCJIEAYIOMMNX MOHMKEHUSX TEeMIEpaTypbl OHU PaCIpPOCTPAHSIIOTCS
BBepx. lllyroxon oOpIHO IpepbIBUCTHIN. YacTo nepBbie MOXOJIOAAHUS CMEHSIOTCS
3HAYUTEIbHBIMU TOTEIUVIEHUSAMH, KOTOpPBIE CONPOBOXKIAKOTCA IpPEKpalleHueM
IIyroxo/ia, MHOTa Ha 3HAYUTEIIbHOE BPEMSI.

OKoHYaHMeE JIETOBBIX SIBIICHUI Ha BCEU peKe MO CPeIHUM AaTaM MPUXOJAUTCS
Ha iepuoa 8 11— 30.111. Onnako B OTAeNbHBIE TOABI OUUILICHUE PEKH OTO JIbJIa MOXKET
MIPOUCXOJIUTh U B STHBApE, U B arperie.

Uucno gHel ¢ JIeIOBBIMU SIBJICHUSMU B HU30BbE B cpeaHeMm 129 nueil (T.
KazanuHck), Torma kak B BepxoBbiX Toibko 13 mueri (HB Illapmapunckoro
BOJIOXPAaHWIINILIA, CYUTAS U3 YHUCIIA 3UM C JIJOBBIMU SIBICHUSIMH).

CpenHsisi TpOAOIKUTEILHOCTh OCEHHETO IIYyroXo/a - JIBE€ HENEIH, XOTS B
HEKOTOpbIE TO/bl OHa MOeT gocturath 50 m naxe 70 gueit. Ecmu myroxon He
IpepbIBaeTCs CIAEAYIONIEH OTTEeNeNbl0, TO HAYMHAETCsl 00pa30BaHue JIeI0CTaBa.

[Ipu 3TOM 3aMep3aHue peKU HAUMHAETCA CHU3Y OT YCThsl IyTEM CMEP3aHHUs U
OCTAaHOBKH CKOIUUICHUU IIYTH.

B cBs3u ¢ u3zmeHenunem kiumata no ajiuHe p. CoIpJapbs MOXHO BBIJCIUTH
30HBI €KETOJIHBIX U HE €XKETOJIHBIX JIEA0CTaBOB. ['paHuUIla UX HAXOIUTCA B palioHe
K.-11. cT. TroMeHb-ApbIK. Beiire xk.-1. cT. TrtoMeHb- ApbIK HAOJI01aI0TCS OTACIBHBIC
MEPEMBIYKH, U TO HE KaXK]IbIN TO/I.

JlenoctaB p. ChipJapbs yCTaHaBIMBAETCA B CPEIHEM BO BTOPOM-TpEThE
nekaje aexaops. Camble KpallHHE CPOKHU 3aMEP3aHUS PEKU MPUXOSATCS Ha TIEPBYIO
JeKaay HOsIOpsi (caMble paHHUE JaThl), BTOPYIO Jekaay (eBpais (camble MO3HUE
natel). [IpogoinkuTenbHOCTH JiegocTaBa 17 - 148 nHeit.

JIB)KEHUE KPOMKH JIbJJa OCEHBIO CHHU3Y-BBEpPX [0 PEKE MPOUCXOJUT
CKauKoOOpa3Ho, MyTeM 00pa30BaHUS CEPUU JEASHBIX MepeMbluek, KoTopbie (72%
CJIyyaeB) 00pa3yloTcs B M3JIyYHMHAX, BOJIU3HU X BEPIIIUH.

Ecnu 3amep3anune pexku CpIpaapbu TPOUCXOIUT CHHU3Y-BBEPX IO PEKE, TO
BCKPBITHE PEKH MPOUCXOAUT B oOpatHOM mopsigke. [locTynaromasi cBepxy
OTHOCHUTENbHASI TEIUlasi BOJA PACTAIUIMBAET JIEA U TEM CaMbIM OOYCJIOBJIMBACT

ABUKCHUC KPOMKHU JIbJAd BHU3.
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OOHOBpEMEHHO B JIEASHOM IIOKPOBE OOpPa3yroTCs TOJIBIHBH, KOTOpPHIE
YBEJIMYMBAIOTCA B 4yucCie U B pa3mepax. JlensHol moKpoB pa3OuBaeTcsi Ha Pl
IIEPEMBIYEK, OJIHAKO, HE CTOJIb SICHO BBIPA)KEHHBIX, KaK [TPU 3aMEpP3aHHH.
W3 BbllIE H3II0KEHHOTO CIEAYET, UYTO 3aMEp3aHuE B KaXXJIOM OTIEIbHOM
MYHKTE PEKH MOKHO pacCMaTpHUBaTh KakK MOJIX0] KPOMKH JibJla CHU3Y, @ BCKPBITHE
— MIOAXO/I €€ CBEPXY.
HauBbiciiasi ckopocTh JBUKEHUS KPOMKH Jibja HaOmoganack B |1l nexane
HOs10ps 1951 1. (116 km/cyTKn) npu ABMKEHUU KpoMmKHu BBepx U B |11 nexane mapra
1951 rona (80 kM/CyTKH) pU ABUKEHUU KPOMKHU BHHU3.
[Ipu conocTaBieHNH CKOPOCTH JBUKEHUSI KPOMKH JIbJIa HA PA3HOM YIaJICHUH
OT YCTbSI BBISICHSAETCS CIEAYIOIIEE:
® B IEpUOJ BCKPBITHUS PEKHM 3aBUCUMOCTh CPEIHEM MHOTOJIETHEW CKOPOCTH
JBUKEHUSI KPOMKH JIbJJa OT PACCTOSIHUS JO YCThSl BBIPAK€HAa OTYETIMBO, Ha
HxHUX 200 kM oHa coctaBiisget 50 km/cyTku, Ha 400-M kM ymeHnbiiaeTcs 10 30
KM/CYTKH, a Ha OCTJIbHOM y4acTKE OHa HEU3MEHHA U paBHa 17 KM/CyTKH

e B IIEPUOJ 3aMEp3aHMs Takas 3aBUCUMOCTb OTCYTCTBYET, €CThb HEKOTOpas
TEHJEHIUS HA YBEJIMUYEHNUE CKOPOCTH K YCTBIO.

BcekppiThe peku MOpOUCXOIUT TOJ JACMCTBUEM Kak TEIUJIOBBIX, TaK H
MexaHn4eckux (hakTopoB. PazpyiieHue neasHoro mNoKpoBa MPOUCXOIUT Kak 3a CUeT
TasgsHUS JibJa Ha KPOMKE, TaK U 3a CUET pa3jiaMblBaHUS €ro Ha 3HAYUTEIbHOM
OPOTSKEHUH OT KpOMKH. CpenHsiss MpOAODKUTENBHOCTh Jiefoxona 2 - 4 1HS B
OT/EJIbHBIE TO/bl OHA MOXET MPEBBIIIATh U 20 JHEH.

[Ipu 3amep3aHun pekd TNEpPBOHAYAIBLHO HauOOJbIIAs TONIIMHA JIbAA
HaOJIo/1aeTcsli B MeECTaX 3aTOpPOB W 3aKOPOB, HAaWMEHbINAss Ha Yy4acTKax
KPUCTAJJIMYECKOTO JibJla BO3J€ MojbiHEH. [lo3gHee 3TO pa3nuuue HECKOJIBKO
BbIpaBHUBaeTca. HapacTtaHue TONIIMHBI JIbJIa MPOJOJIKAECTCA 10 CEPEeIUHbl WU
KOHIIa (eBpasi.

HauGonbmas Tonmunaa Habm01aeTes MPEeUMYIIIECTBEHHO B IEPBOM MOJIOBUHE
deBpans. B nepuos HapacTaHUs TOJIIMHBI JIb/1a MAKCUMYM BCE BPEMS IIPUXOAUTCS
Ha painioH Kapao3seka.

C tpetneit amexanpl (eBpanss HauOosblIas TOJIIMHA OKa3bIBaeTcs y T.
KazanuHck, Tak Kak BCKPBITHE PEKH MJIET CBEPXY BHM3. MakcuMasbHas TOJIIMHA

apaa B 1969 rony coctaBuina 121 cm (y r. Kazanuuck).
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HauGonbunii nHTEpEC MPECTABISIOT 3a%KO0Phl U 3aTOPbI, 00pa3yIouuecs B
HUKHEM TedeHMHM peku. OHU COMPOBOXKIAIOTCS BBHICOKUMHU MOJAbEMAMH YPOBHS
BOJIbI, MPOpbIBaMU J1aM0O OOBajOBaHUS, 3aTOIJICHUSMH SKEJIE3HOW JOPOTH U JIp.
HauBrpiciirie ypoBHHM BOJBI B HH30BbSIX PEKH OOBIYHO HAOJIOJAIOTCS HAa KPOMKE
Jef0cTaBa Mpu JBMKEHUH €€ BBEPX WJIM BHU3.

B npeoGnanaromem 4uciie ciiy4aeB HaWBBICUINN YPOBEHb 332 3UMY HMEET
MECTO TPU BCKPBITHUM PEKH, Yallle BCEro B MOCIEIHUN J€Hb C JIEAOCTaBOM U B
NepBBIN JeHb 0e3 neaoctaBa. Pexxe oH HabmomaeTcs mpu 3aMep3aHud B BO BpeMs
JIe10CTaBA.

Takum 0O6pa3om, yaille BCEro onacHbl€ sIBJICHUS HAOIIOAAIOTCS MPHU 3aTOpax,
a He 3axopax. CleayeTr OTMETUTh, YTO XOTs BOOOIe HAanOOJIbIIINE 3MMHUE YPOBHH
HAOJIIOIAOTCS MIPU BCKPBITUU PEKH, OJTHAKO ISl HEKOTOPHIX TTOCTOB HAMBBICIIIKE B
MHOT'OJIETHEM PSIZTy YPOBHU UMEIIH MECTO OCEHbIO, B IEPUO]] 3aMEP3aHUs, T. €. ObLIN
3aKOPHBIMU.

Ha nocrax Tromens — Apeik u Kbebuiopnma, B 12 kM Bbllie ropona,
HAWBBICIINI 3UMHUNA ypOBEHb ObLI MPH 3aMep3anuu 3umoit 1953-54 ropa.

Ha Bcex mocTtax, HauuMHas ¢ mocta X. - A. CT. TIoMeHb — ApBIK U HUXKE,
BBICILIMM 3UMHUN YPOBEHbB Yallle BCEro ObIBA€T BbIIIE HAMOOJBIIETO JIETHETO U TEM
yaiie, yeM OJIKe K yCThIo HaxoauTces noct. Ha mocty k. - 1. cT. TromeHs — ApbIk
3MMHHI ypOBEHb MPEBBIIIAET JeTHUM B 58% ciyuaes, Ha nocty Kei3buiopaa — 75%,
Ha octy Kapaosek — 63%, y c. JIxycambt — 97% u B r. Kazanuack — 98%.

Tab6auma 7.1.
[TapameTpsl 1e10BBIX SBIICHHH p.ChIpaaphs.
Hepuon [Tepuon CxopocTb
IIponomx | CxopocThb
[Iponoiku | ABUKEHUS
aeaocTa u TIBYKEHUS
Je/I0cTaBa | TEIbHOCTH KPOMKH
['omer Ba SAMED3ALIS - TEIBHOCTh | KPOMKH
1949-1974 r.r. | T.Trome p JbJa Py
Kazanunc , npu
Hb- BCKPBITHS, | BCKPBITHU
K CyT 3aMep3aHu
ApBIK, CyT , KM/CyT
CyT U, KM/CyT
CyT
Cp.3HaueHue 62 107 19 92 27 46
Mak.3HaueHue 115 133 64 433 66 124
MuH.3HaueHue 16 77 3 14 7 13
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HexoTopsle acnieKkTsl Je10BbIX sBIeHUH Ha pekax Kazaxcrana u 6e3onacHocTs ['TC B 3umMHuX ycnoBusax. Beimyck Nel

Gébg]e Earth

400 m

Puc.7.2. Jlenosblie siBneHus: Ha u3rude pexu Cripaaphbsi.
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HexoTopsle acnieKkTsl Je10BbIX sBIeHUH Ha pekax Kazaxcrana u 6e3onacHocTs ['TC B 3umMHuX ycnoBusax. Beimyck Nel
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Puc.7.4. JlenoBble siBIE€HUSI HA MHOTOPYKaBHOM y4yacTke peku Colpaapbsi.
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HexoTopsle acnieKkTsl Je10BbIX sBIeHUH Ha pekax Kazaxcrana u 6e3onacHocTs ['TC B 3umMHuX ycnoBusax. Beimyck Nel
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Puc.7.6. JlenoBeie siBnenust Ha uzrnoe pexu Ceipaapsps.
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HexoTopsie acrekTsl Je10BbIX siBJeHM Ha pekax Kazaxcrana u 6ezonacHocts I'TC B 3umHuX ycnoBusix. Bsimyck Nel

7
B 00

Puc.7.8. Jlenosbie siBneHust Ha KbI3BUIOPAMHCKOM THIPOY3IIC.
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HexoTopsie acrekTsl Je10BbIX siBJeHM Ha pekax Kazaxcrana u 6ezonacHocts I'TC B 3umHuX ycnoBusix. Bsimyck Nel

3 Hadjypostiet

Puc.7.10. JlenoBbie siBnenns Ha KeI3bUTOPAMHCKOM THIPOY3IIE.

IIK «MuctutyT KasrunpoBoaxos»
33



HexoTopsie acrekTsl Je10BbIX siBJeHM Ha pekax Kazaxcrana u 6ezonacHocts I'TC B 3umHuX ycnoBusix. Bsimyck Nel
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Puc.7.12. Jlenosbie siBnenns Ha KeI3bUTOPAMHCKOM THIPOY3IIE.
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HexoTopsie acrekTsl Je10BbIX siBJeHM Ha pekax Kazaxcrana u 6ezonacHocts I'TC B 3umHuX ycnoBusix. Bsimyck Nel

O6o3HayeHna

KAl
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Hogas kapTa
FTACR

Puc.7.14 Jlenossle siBnenust Ha Kei3puiopaunckom ruspoysie. 2010 r.
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HexoTopsie acrekTsl Je10BbIX siBJeHM Ha pekax Kazaxcrana u 6ezonacHocts I'TC B 3umHuX ycnoBusix. Bsimyck Nel

Puc.7.16. JlenoBblie siBIE€HUS HA MOCTaX.
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HexoTopsie acrekTsl Je10BbIX siBJeHM Ha pekax Kazaxcrana u 6ezonacHocts I'TC B 3umHuX ycnoBusix. Bsimyck Nel

Puc.7.17. JlenoBbie siBnenns Ha KokcapaliCKOM KOHTPPETYIISATOPE.

— ————— —

Puc.7.18. JlenoBeie sBieHMs HA AKIAKCKOM THAPOY3JIE.
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TaOmuna 7.2.
IIpopo/KUTENBLHOCTD JIeIOBBIX AABJIeHNH HA P.ChIpaapbs HA yUYacTKe
r.Kei3su1opaa.
[IpoKOIKUTENBHOCTD, CYTKU
Tomr OCEHHETO BECEHHETO BCEX
Je10X0aa Jae10X0/a JenocTaBa J€TOBBIX
(ryroxona) (myroxoza) SIBJICHUIN

1967 - 1968 1 1 69 71

1968 - 1969 11 H.0. 104 115

1969 - 1970 2 1 65 67

1970 - 1971 11 2 95 114

1971 - 1972 H.0. 2 86 89

1972 - 1973 4 1 81 86

1973 - 1974 3 3 87 98

1974 - 1975 2 4 108 116

1975 - 1976 1 H.0. 138 146

1976 - 1977 H.0. 2 116 130

1977 - 1978 1 H.0. 88 101

1978 - 1979 17 H.0. 37/36 95

1979 - 1980 12 - - -

1980 - 1981 - 2 - -

1981 - 1982 2 1 84/30 123

1982 - 1983 7 1 H.0./82 94

1983 - 1984 H.0. 1 79/11 101

1984 - 1985 1 2 97/17 118

1985 - 1986 5 - - -

1986 - 1987 - 1 - -

1987 - 1988 2 - - -

Tabmuma 7.3.
JlaThl JienoBbIX siBJeHn HA p.Coipaapbs Ha yuacTke r.Koi3bLiopaa.
Jara
Havasna Hayana Havasa
[Comer OCEHHHX OCEHHETO Havasia BECCHHETO OROHHIARHA
JIeTOBBIX Jenoxoja JeocTaBa Jenoxoja FICHOBBIX
N SIBJICHUH
ABJeHUN | (UIyroxona) (mryroxoza)

1952 - 1953 12 HOst 13 HOst 21 Host 27 dbeB 27 der
1953 - 1954 9 HOA 9 Host 19 nex 30 map 31 map
1959 - 1960 29 Host 29 Host 11 nex 1 map 23 Map
1968 - 1969 7 nex 7 nex 17 nex H.0. 31 map
1969 - 1970 5 sHB 5 sHB 7 siHB 13 map 13 map
1972 - 1973 22 nek 22 nek 27 nex 12 map 18 map
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Taomuna 7.4.
XapakTepucTHKa 3uMHero nepuojaa p.Coipaapbs Ha yyacTke r.Koi3bliopaa.
Hawubosbras TomuHa J1baa 3a
TI'oner Pexa - ctBOp
cM JaTa
1967 Coipaapss - T Kei3puiopaa aen 86 28.02,5.03
1968 Coipaapss - r Keizpuiopaa Ien 47 25.2
1969 Ceipaapss - T Ke13putopaa aen 109 5.3
1970 Coipaapss - r Kei3puiopaa Ien 50 10,15,20.02
1971 Coipaapsbs - T Keizputopaa jIen 60 5.03,10.03
1972 Coipaapss - T Kei3puiopaa aen 62 5.3
1973 Coipaapsbs - T Keizputopaa jIen 46 5.3
1974 Cripnapbs - T Ke3putopsa e 60 5,10,15. 3
1975 Coipaapss - r Keizpuiopaa Ien 47 10.3
1976 Coipaapss - T Keizputopaa nen 40 31.12
1977 Coipaapsbs - r Kei3puiopaa nen 71 20.2
1978 Coipaapsbs - T Keizputopaa nen 51 15.2
1979 Coipnapss - r Kei3buiopaa nen 50 15.2
1980 Coipnapss - r Kei3buiopaa aen
1981 Coipnapss - r Kei3buiopaa nen 25 25,28.02
1982 Coipaapss - T Kei3puiopaa aen 75 28.02,05.03
1983 Coipaapsbs - T Keizputopaa jIen 40 15.01,15.02
1984 Cripnapsbs - © Kei3puiopaa JIen 60 29.02,15.03
1985 Cripniapbs - T Ke3putopa e 72 31.1
Cpeansisi TOJIUHA JIbA, CM 58
MakcuMaJjibHasi TOJIIUHA JbJa, CM 109 05.03.69 r.
MunuMaabHas TOJINMHA JIbAa, CM 25 25,28.02.81 1.

Ta0muna 7.5.

XapakrepucTuka 3uMHero nepuoaa p.Coipaapbs Ha yuactke TacOyrer
(905.6xm) -- Kazaaunck (1458.8 km). Jlaimna yyacrka 553.2 km.

Hauano Pa3uuna gagan
Hauamo nemocrasa
T'onpr JIeJocTaBa JI€A0CTABOB MEXTY
TacOyrer
KazanuHck IIOCTaMH, CYTOK
1949 / 1950 12.12.49 12.12.49 0
1950 / 1951 27.11.50 23.11.50 4
1951 / 1952 08.01.52 28.11.51 41
1952 / 1953 17.11.52 14.11.52 3
1953 / 1954 21.12.53 30.12.53 -9
1954 / 1955 29.11.54 26.11.54 3
1955 / 1956 29.12.55 27.12.55 2
1956 / 1957 18.12.56 28.12.56 -10
1957 / 1958 31.12.57 24.11.57 37
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1958 / 1959 29.12.58 12.12.58 17
1959 / 1960 11.12.59 01.12.59 10
1960 / 1961 28.12.60 21.11.60 37
1961 / 1962 01.01.62 03.12.61 29
1962 / 1963 30.11.62 30.11.62 0

1963 / 1964 29.12.63 05.12.63 24
1964 / 1965 11.12.64 02.01.65 -22
1965 / 1966 23.12.65 17.12.65 6

1966 / 1967 18.12.66 28.11.66 20
1967 / 1968 04.01.68 26.11.67 39
1968 / 1969 18.12.68 08.12.68 10
1969 / 1970 07.01.70 04.01.70 3

1970 / 1971 24.11.70 25.11.70 -1
1971 / 1972 02.01.72 03.01.72 -1
1972 / 1973 27.12.72 23.12.72 4

1973 / 1974 24.12.73 21.12.73 3

1974 | 1975 02.12.74 30.11.74 2

1975 / 1976 14.11.75 11.11.75 3

1976 /[ 1977 18.11.76 10.11.76 8

1977 | 1978 14.12.77 12.12.77 2

1978 / 1979 11.02.79 30.12.78 43
1979 / 1980 09.02.80

1980 / 1981 26.12.80 28.01.81 -33
1981 / 1982 04.12.81 20.02.82 -78
1982 / 1983 09.12.82

1983 / 1984 01.01.84 21.12.83 11
1984 / 1985 02.12.84 14.12.84 -12
1985 / 1986 29.01.86

1986 / 1987 01.01.87 29.11.86 33
1987 / 1988 11.12.87 25.11.87 16
1988 / 1989 19.01.89 18.02.89 -30
1989 / 1990 18.01.90 14.01.90 4

1990 / 1991 08.01.91 01.01.91 7

1991 / 1992 08.01.92

1992 / 1993 06.01.93 11.01.93 -5
1993 / 1994 01.12.93 27.11.93 4

1994 / 1995 01.01.95

1995 / 1996 11.12.95 27.12.95 -16
1996 / 1997

1997 / 1998 07.12.97 01.03.98 -84
1998 / 1999 28.02.99

1999 / 2000 16.12.99

2000 / 2001 24.01.01

2001 / 2002 12.12.01

2002 / 2003 01.01.03 21.12.02 11
2003 / 2004

2004 / 2005
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TaoOmuna 7.6.

XapaxkrepucTuka 3uMHero nepuoaa p.Coipaapbs Ha yyacTke TioMeHb-
Apsik - TacOyrer.

Cropocts CkopocTb
[Tepuon [Tepuon [Iponoi- TIBIDKEHHUS BIKCHIS
Tomr Jea0cTaBa JnefocTaBa | SKUTEIBHOCTh KPOMKH JIbJIa KpOMKS JTbia
T.TroMeHb- TacOyrer, 3aMep3aHusl, npu
ApbIK, 1HU JHH JHH 3aMep3aHuH, TIPH BCKPBITHH,
KM/ THI KM/ITHU
1949 | / | 1950 81 99 5 62,6 24,06
1950 | / | 1951 115 124 0 34,76
1951 |/ | 1952 32
1952 | / | 1953 74 102 14 22,3 22,34
1953 |/ | 1954 47 99 42 7,4 31,28
1954 | / | 1955 79 106 7 44,7 15,64
1955 |/ | 1956 66 83 4 78,2 24,06
1956 | / | 1957 79 95 7 44,7 34,76
1957 |/ | 1958 54
1958 | / | 1959 16 67 12 26,1 8,02
1959 | / | 1960 59 81 3 104,3 16,46
1960 | / | 1961 35 70 6 52,1 10,79
1961 | / | 1962 28 61 17 18,4 19,55
1962 |/ | 1963 81 86 -2 44,69
1963 |/ | 1964 47 82 3 104,3 9,78
1964 | / | 1965 29 90 50 6,3 28,44
1965 | / | 1966 70
1966 | / | 1967 68 85 12 26,1 62,56
1967 |/ | 1968 24 66 25 12,5 18,40
1968 | / | 1969 99 104 0 62,56
1969 | / | 1970 37 65 4 78,2 13,03
1970 |/ | 1971 76 115 28 11,2 28,44
1971 |/ | 1972 78 85 3 104,3 78,20
1972 |/ | 1973 66 81 1 312,8 22,34
1973 |/ | 1974 72 88 14 22,3 156,40
Cp.3HaueHue 62 84 12 60 35
Mak.3Ha4yeHune 115 124 50 313 156
MuH.3HAYeHHE 16 32 -2 6 8
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Ta0muna 7.7.
XapakTepucTuka 3uMHero nepuojaa p.Coipaapbs Ha yyacTke TioMeHb-
ApsbIk (592.8 km) -Kazanunck (1458.8 km). JliinHa yyactka 866 km.

CxkopocTb Ckopoctb
[Tepuon Tepuoyt [Tponomxu IBIDKECHUSA [Iponoiku | ABUXKEHUS
Tomr Jea0cTaBa feocTaBa TEJIBbHOCTh KPOMKH TEIbHOCTh KPOMKU
T.TrOMEHB- 3aMep3aHus, | JibJaa Mpu BCKPBITHSA, | JbJa MpH
ApBIK ASATHHCK JTHU 3aMep3aHuu, JTHU BCKPBITHH,
KM/[IHA KM/IIHU
1949 / 1950 81 110 5 173,2 24 36,08
1950 / 1951 115 128 4 216,5 9 96,22
1951 / 1952 119
1952 / 1953 74 122 17 50,9 31 27,94
1953 / 1954 47 103 33 26,2 23 37,65
1954 / 1955 79 115 10 86,6 26 33,31
1955 / 1956 66 99 6 1443 27 32,07
1956 / 1957 79 94 -3 18 48,11
1957 / 1958 101
1958 / 1959 16 111 29 29,9 66 13,12
1959 / 1960 59 133 13 66,6 61 14,20
1960 / 1961 35 117 43 20,1 39 22,21
1961 / 1962 28 105 46 18,8 31 27,94
1962 / 1963 81 101 -2 22 39,36
1963 / 1964 47 120 27 32,1 46 18,83
1964 / 1965 29 82 28 30,9 25 34,64
1965 / 1966 86
1966 / 1967 68 124 32 27,1 24 36,08
1967 / 1968 24 113 64 13,5 25 34,64
1968 / 1969 99 116 10 86,6 7 123,71
1969 / 1970 37 77 7 123,7 33 26,24
1970 / 1971 76 123 27 32,1 20 43,30
1971 / 1972 78 88 2 433,0 8 108,25
1972 / 1973 66 90 5 173,2 19 45,58
1973 / 1974 72 97 17 50,9 8 108,25
Cp.3HaueHue 62 107 19 92 27 46
Mak.3HauyeHune 115 133 64 433 66 124
Mun.3HaYeHHe 16 77 -3 14 7 13
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TaoOmuna 7.8.

XapakTepucTHKA JIeOBbIX siBJeHHH HA P. ChIpaapbs HA y4acTKe OT
n.Tomen-Apsbik u r.Kazaannck.

Paccrosnue 3amep3anue, | Ckopoctb | Bcekpbite | CkopocTh
ITyHKTBI KM
ot Yapaapsl CYyT KM/CYTKHU JbJAA, CYT KM/CYTKHU
TomeHb-ApBIK 592,8
312,8 6 52,1 12 26,1
r.Ke3putopa 905,6
553,2 8 69,2 13 42,6
r.Kazamuuck 1458.,8
Bcero 866,0 14 61,9 25 34,6

8. MPONMYCK BOAbI YEPE3 T'MIPOTEXHUYECKUE

COOPYKEHHUSA B 3UMHUI NTEPUO/

8.1. O01mme MOJI0KEeHUs

C HacTymjieHHEeM YCTOMYMBBIX 3aMOPO3KOB I10Jadya BOJbI B KaHAJIBl M
IIPOITYCK €€ Yepe3 BOJOBBITYCKHU IPEKPALIAETCA COBEPIIEHHO, I YEro 3aTBOPHI Ha
BOJIOBBIITYCKaxX 3aKpbIBaloTCs. Bcsg Boga B 3TO BpeMsl MPOIMYCKAETCS Yepe3 BCe
poJIeThl BoJOocOpoca Oe3 moamopa, T.€. TPHU 3aTBOPAX, MPUIIOTHSATHIX BHIIIE
3MMHET0 YPOBHS BOJIbI TEPE BOAOCOPOCOM.

B nepuon ¢popmupoBaHus MIyry U Jibjia BEIyT MOCTOSHHBIC HAOIIOICHUS 32
COCTOSIHUEM MOJIBOJISIIETO €CTECTBEHHOI'O M 3aPETYJIMPOBAHHOIO YYACTKOB PycCIa,
rJIe MOTYT BO3HHMKATh 3a)KOPhl U 3aTOPbI, CIIOCOOCTBYIOIIHUE TEPETOTHEHUIO
BEpXHEro Obeda.

[Ipomyck myru OCyIIECTBIISIETCS HPU HU3KUX HEPEryJIUPYEMBIX YPOBHSX
BoAbl B BepxHeM Obede. [lo ycioBuUIO HETOMyIIEHUS CMEp3aHUsl IIyTH U
YCTaHOBJICHHS JIEJI0OCTaBa CKOPOCTh TEUCHHSI HE JTOJDKHA ObITh MeHee 0,5 M/c.

B nepuon negocraBa HEOOXOIUMO MOACPKUBATH MAHY Mepes 3aTBOpaMu
BOJONPUEMHHUKOB ITyTEM OKOJKH JIbJIA, ECJIU JIEAOCTAB MONAAAET B 30HY 3aTBOPOB.

Ha nepuon nepoxona mpuka3zomM HadyaldbHUKA THAPOY3Ja yCTaHABIMBAETCS
OTBETCTBEHHOE JIMII0 M OPraHU3YeTCsl KPYIJIOCYTOYHOE JIeKYPCTBO PaOOTHUKOB
AKCIUTYaTallMOHHOTO IITATA.

Jlen mpomyckaroT depe3 BogocOpoc mo Bcemy ¢dponTty. IIpomycky nbaa
IpEeAIIecTBYET 3a0JlaroBpeMeHHasi MOJArOoTOBKa BOJOCOpoca, MOABOIAILEIO U
OTBOJSAILIETO PYCEJI, 3aIIaCOB aBaPUMHBIX MATEPHUAIOB, OJAPBIBHBIX CPEJICTB, KAMHS,
MEIIIKOB C MECKOM U T.II.
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[TonroToBka TOABOASIIETO ¥ OTBOJAIICTO pycel K TPOMYCKYy Jibla
3aKIJII0YaeTCsl B JPOOJICHUH JIbJIa HA BCEW MX JJIMHE, IIyTEM MPUMEHEHHUS MEITKHX
B3pbIBOB. [locpescTBOM  KPYTJIOCYTOYHOTO JIEKYpPCTBA  IKCILTyaTallMOHHBIN
MEPCOHANl B Tpejeliax BepxXHero Obeda CBOCBPEMEHHO OOHAPYKHBAET, a 3aTEM
JUKBUIUPYET JISJTHBIC 3aTOPHI B MECTaX PE3KOTO CYKEHUS

B cnydae BOSHUKHOBEHUS HAMIPSKEHHOTO TIOJIOKECHHSI HAYaIbHUK THAPOY3ia
JOJDKEH MCIOJIb30BaTh BCE KaHAJIBI OMOBEIICHUS TSI OKa3aHUs TTOMOIIIH.

8.2. HekoTopble acneKThl IKCILIyATAIMH THAPOY3Jia «AKJIAK) HA peKe

Cobipaapbsi B 3MMHUII IEPHO/I.

3uMume pacxonsl 6onee ctabmnpHbl 100-300 M%/c 1 B cTBOpe ruapoysna
Axmak He nomxHbl npeBbimarh 400 M%/c mpu nomycke w3 IllapmapucHkoro
Bopoxparmwnia 700 mM%/c, mockonsKy pycino Cepaapbd He MOYXKET IPOIYCTHUTH
OO0JIbIIME PACXO/bl U3-3a 3aTOPHO-3KOPHBIX siBiIeHUM. [1o 3TON mpuunHe 3UMHME
ypoBHHM Ha 1-1,5 M BbIIlIE JTETHUX MPHU TEX KE PACX0ax.

Hauano BeceHHero negoxoja NMPUXOAUTCS B CPEIHEM Ha KOHEI MapTta,
HamOoJiee paHHETO Ha MEePBYIO JIeKaay MapTa, a MO3JHEr0 — B CEPE/IMHE aIlpes.

JlenoBsi€e sIBIEHUS B BUJE 3a0€PEroB U LIYTH MOSIBISIIOTCS B CTBOpE AKJIAK B
CpeIHEM BO BTOPOH jekajsie HOSIOps, MPOAOKUTENbHOCTh 129 nHel, a negocTaBa
109 nueil. Hanbonee npoaoKUTENbHBIA MEPUOJ JIEJOBBIX SBJICHUNA HAOIIOJAICs
3umMoi B 1939-40 rogax, mpoaoKUTENBHOCTHIO 169 CyTOK.

TonmuHa npaa HaMOONBIIMX 3HAYEHUU JOCTUTAaeT B ¢eBpajie B CpelHEM
64 cMm. y crBopa Axiak. HambGomwimas tonmmuua npna 121 cm Habmromanach B
nepBoit aekajae mapra 1969 rona.

[TosTomMy, coopykeHHEe HE AOJKHO NPEACTaBIsATH CO0OM mperpaxy s
JBWKCHUS JIbJa, HAIMPOTUB, OHO JOJDKHO OOecreurBaTh OecHpensiTCTBEHHOE
IPOXO’KJICHUE JIb/IA YEPE3 COOPYIKEHHUE.

[lepea 3uMHMM TEpPHOAOM, T.€. MPUOIU3UTEIHLHO B Hayajie HosOps, Bce
3aTBOPBI JOJIKHBI OBITH MMOJHOCTHIO OTKPBITHI M MOAHATHI Ha 1,5 M BbIIIe
MaKCHUMaJIbHO BO3MOKHOTO B 3UMHEE BPEMsI YPOBHS BOJIBI.

B nepuop nryroxoaa BeAeTCs HaA30p 3a MPOXOKACHUEM LIYTH U OTAEIbHBIX
JbJVH, IPA 00pa30BaHUU B MOABOJSILEM PYyCJI€ YCTOMYHMBOIO JIEASHOIO MOKPOBA
BEJIETCSI U3MEPEHNE TOJIIUHBI JIbJa, HAA30P 3a COCTOSIHUEM W MOJBUKKOMU €ro, 3a
NENUCTBUEM, KOTOPOE OH OKa3bIBAET HA KPETJIEHUE OTKOCOB 1aMO.

B nepuoa BCKpBITHS pEeKH OT JIEASHOTO IOKPOBa CIEAYeT CIEAUTh 3a
IPOXO0JIOM JibJla Yepe3 OTBEPCTUS BOAOCOPOCA U MPUHUMATH MEPHI K JAPOOJICHUIO
OONBIINX JIBAUH, HE MPOXOISAIIUX Yepe3 3TU OTBEPCTHUS, XOTs OOJIbLIMX JIbIUH
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(Oonbllle yeM HIMPHUHA TPOJIETa) HE JOJDKHO OBbITh; T.K. BIEPEIU TOJOBHOTO
COOPY>KEHHUS YCTAaHOBJICHBI JIEIOPE3HI.

8.3. Ilponyck Jibja yepe3 rpedeHb 0€TOHHBIX MJIOTHH

VYuyer ycinoBull npomnycka Jibjia uepe3 rpedeHb OETOHHBIX IJIOTUH CBOJIUTCS K
HA3HAYEHUIO:

a) LIMPUHBI OTAENIBbHBIX JIEAOCOPOCHBIX MPOJIETOB;

0) 001IeH MUPUHBI JIEJOCOPOCHOTO (PPOHTA;

B) COOTHOIIEHUS IIUPUH Pa3/IeIbHBIX OBIYKOB U MPOJIETOB, IPU KOTOPOM HE
3aTpyIHSETCS MPOIYCK JIbJIA;

) GOpMBI OTOJIOBKOB pa3/ieIbHBIX OBIYKOB;

1) TPEIENbHOrO BBIABUKEHHUS Pa3JeiIbHBIX OBIYKOB B CTOPOHY BEPXHEIrO
oneda;

€) IOCTaTOYHBIX INIyOMH B IpOJeTax;

3) TUIIA 3aLUTHI 3JIEMEHTOB I'PEOEHKH OT pa3pyLIECHUS JIbJI0M.

[Ipu HEBO3MOKHOCTU yCTPONCTBA MPOJIETOB C MIUPUHON, OMPEEICHHON O
TUM 3aBUCHUMOCTSIM, HeoO0XoauMa pa3paboTKka KOMIUIEKCa MEPOIPUSTUH,
HaIlpaBJICHHBIX HA CHWKEHUE TOJIIMHBI M IPOYHOCTH OCHOBHOM Macchl
cOpachIBA€MOTO JIbJ]a, YTO MO3BOJISIET OOECIEUUTh MPOMYCK JbAa Yepe3 MPOJIETHI C
MEHBIIEN IUPUHOU.

Jliist rpeOHe ¢ BHICOKMM MOPOTOM, Ha MOJXO0/I€ K KOTOPBIM JIEASHBIE OIS,
coM3MEepUMBbIe ¢ O0OIIeld MHUPUHON JenocOpocHOro ¢GpoHTa, HE JIOMAKOTCS Ha
THIPABIMYECKUX TIEpernaaax, HO MOTYT JIOMarbCcs Ha KPUBBIX CMaja BOJHOMN
MOBEPXHOCTH HEMOCPEJCTBEHHO TIepe] pa3lelbHbBIMU  OBbIYKAMH, IIHPUHA
J1e10COPOCHBIX MPOJIETOB JOHKHA OMPENEIATHCS C yUETOM pa3sioMa JIEISHbIX MOJIeH
Ha KPUBBIX CIaJa.

Pa3nenbHble OBIUKM CIIEIYET yCTPAaUBaTh C BEPTUKAIBHON BEPXOBOW IPaHbIO
U 3a0CTpPEHHbIM orosioBkoMm. I[lo panuHe mposera OBIUKK JIOKHBI  MMETh
MOCTOSIHHYIO TOJIIIMHY ¥ HE MMETh 3aTOIUIIEMbIX MPHU MPOIYCKE JIbJla YYaCTKOB.
Ecnmi 1o KOHCTPYKTHUBHBIM, TEXHOJOTUYECKUM WM KaKUM-TTUOO JIPYyTUM
COOOPaKEHUSIM TOJIIIMHA OBIYKOB MPUHATA paBHOM 6 - 10 M, TO Ha BXO/I€ B MPOJIETHI
OHM MOTYT MMETh MEPEMEHHYIO TOJILMHY, YMEHBIIAIOUIYIOCS B HaIlpaBICHUU
OTr'0JIOBKA.

TonumHel pa3AebHbIX OBIYKOB B IpeOEHKax OETOHHBIX IJIOTHH JOJIKHBI
ObITh HEe Oosbiie 0,6 MUPHUHBI J1e10COPOCHBIX MpoJieToB. [Ipu GosbLIel ToMIIMHE
YBEJIMYMBACTCS COMPOTUBIIEHUE OBIYKOB MPOABUKEHHUIO JibJa B MPOJIETHI, a s
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rpe0EHOK C BBICOKMM MOPOTOM 3aTPYJIHAETCS PasyioM JICJSHBIX MOJeH Ha KPUBBIX
craja nepej BX0JI0M B MPOJIET.

st obecrniedyenusi pasiiomMa JICASHBIX IOJ€H Ha KPUBBIX CMaja BOJHOU
NOBEPXHOCTH IEpea BOJOCIMBAMHU, OJIM3KMMHU [0 OYEPTAHUIO K BOJOCIHBAM
PAKTUYECKOTO MPOQUIIsi, BEIABMKEHUE PA3ACIbHBIX OBIYKOB OT BEPXOBOW IpaHu
BOJIOCJIBA B CTOPOHY BepxHero Oneda MOoKHO ObITh MeHbiuMm 1,5H (rae H -
BEJIMUYMHA Hamopa Haja rpedHeM BojociuBa). ['yOwHa MOTOKa B JIETOCOPOCHBIX
npoJjeTax rpeOHsl ¢ HU3KUM [MOPOroM JIOJKHA OBITh HE MeHee 4 - 5 M.

8.4. Ilponyck JibJa yepe3 JOHHbIE OTBEPCTHSI

JInss MOHHBIX OTBEPCTUH YYE€T YCIOBHM IIPOINyCKa JbJAa CBOAUTCA K
YCTAHOBJIEHUIO MPEACIBHOTO 3aTOIUICHUS MOTOJIKA JIOHHBIX OTBEPCTUN U3 YCIOBUSA
HETIOIHBIPUBAHHUS JIbJIJa U CPOKOB 3aJEpKaHUs JIbJa MEpPel COOpYKEHUSAMH. [l
JIOHHBIX OTBEPCTUM OETOHHBIX IUIOTUH BBICOTOM 5 - 15 M, paboraromux B
CTPOUTEIIbHBIMA TIEPUOJ TOJHBIM CEYEHHEM O3 BHUXPEBBIX BOPOHOK Ha BXOJIE,
BEJINYMHY 3aTOIUIEHUS UX MOTOJKA, IPU KOTOPOW MpeKpalaercs MOAHbIPUBAHUE
abaa

[Ipu mpomycke npaa 4epe3 JOHHBIE OTBEPCTHS HA PEKaxX C TAKEIbIMU
JIEI0X0/1aMU 3aTOIJICHUE UX TTOTOJIKA HE JOJKHO MPEBBIIATH BEICOTY OTBEPCTHIA.

J171s1 OETOHHBIX TPABUTAIMOHHBIX IJIOTUH IIMPUHA IOHHBIX OTBEPCTUM, Yyepes
KOTOpbIE HEOOXOJAMMO OCYIIECTBJISITH MPOMYCK JibJa, MO YCIOBUSAM MPOYHOCTH
IJIOTUHBI HE JI0JKHA TTPEBBIIIATS:

a) Juist TWIOTUH BhIcoTOM Oosiee 70 M - 50 % paccTosiHUS MEXTy CKBO3HBIMU
TEMIIEPATYPHBIMU IBAMU TJIOTHHBI,

0) nns mnotuH BeicoToM A0 70 M - 60 % paccTostHUS MEXAY CKBO3HBIMH
TEMIIEPATYPHBIMU IBAMH TIOTHUHBI.

Jlns obecnieueHust OeCHpENMSTCTBEHHOTO MPOIyCKa JibJla 4epe3 JIOHHbIC
OTBEPCTHUSI OCTOHHBIX TPABUTAIMOHHBIX TJIOTHH, NIUPUHA KOTOPHIX MO YCIOBUSIM
MPOYHOCTU OTJICTBHBIX CEKIIUHU TJIOTHUHBI, B 3aBUCUMOCTH OT BBICOTHI IUIOTUHBI U
palioHa CTPOMTENHCTBA HE MOKET MPEBBIIATE 5 - 15 M, HEOOX0IUMO OCYIIIECTBIATh
BPEMEHHOE 3aJIepKaHUE JIbJla MEPEl COOPYKEHUSIMU C 1IEIbI0 YMEHBIIEHUS €ro
TOJIIIMHBI U IPOYHOCTH.

[Ipyu HEOOXOIMMOCTHM TMPOMYyCKa JibJla Yepe3 TOHHENHM U OeperoBbIe
TpaHIIEHHbIE BOJOCOPOCHI JOJKHBI ObITh YUTEHBI OOIIUE MTOJOKEHUS TI0 MPOITYCKY
JIbJIAa ¥ OTBIT pa0OThI COOPYKEHUM B aHAJIOTMYHBIX YCIOBUSIX. B kKauecTBe aHAI0roB
JUISL OPUEHTHUPOBOYHBIX PACUETOB MPOMYCKa JibJa I TOHHENEH MOryT OBbITh
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IMPUHATBI JOHHBIC OTBCPCTUS TAKOI'O KC CCUCHM:A, a IJIA 6€p€I‘OBLIX BOI[OC6pOCOB -
ITPOJICTHI FpC6CHOK C HU3KUM HJIM BBICOKHM ITOPOTOM.

8.5. 3agepikaHue Jie10X0a NMepe] rMAPOTeXHNYECKMMH COOPYKeHUSIMHU

[Ipomyck npaa yepe3 COOpYyKEHHUs B CTPOUTENbHBIM M 3KCIUTyaTallMOHHBIN
NEPUOJIbI CIEAYET MPEAYCMaTPUBATh TOJIBKO B CIydasx, KOTJ1a CKOPOCTU TEUEHUS B
BEpXHEM Obe(e TOCTHraloT BEJIMYUH, CIIOCOOHBIX CO3/1aTh MOJABMXKKY JEASHBIX
10JIEH, OTAEJIEHHBIX OT OEpPETOoB.

JlJis BpeMEHHOro 3ajiepXKaHusl JIEJ0X0/1a Mepesl COOPYKEHUSIMU K MOIbEMY
ypOBHEH B BepxHEM Obede C IEeNbl0 CO3AaHHUA MEHBIIUX CKOPOCTEH cleayer
IPUCTYNATh [IOCIIE OTJEICHUS JIEASHOTO TOKPOBa OT OEperos.

JUiss TUApPOY3JIOB C TOBEPXHOCTHBIMU BOJOCOpOCAaMH, IEPEKPBITHIMU
NOJbEMHBIMU 3aTBOPaMH, IIPU OTKa3€e OT cOpoca Jibla MUHUMAJIbHO HE0OX0auMast
BEJIMYMHA MX OTKPBITUS 1O YCIOBUSAM MPEJOXPAHEHUS OT TMOAHBIPUBAHUS IO
3aTBOP JIbJIUH OPUEHTHUPOBOYHO paBHA 0,2 OT MOJHOTO OTKPBITUSI OTBEPCTHSI.

B uenom psage ciywaeB ans 3ajep)kaHus JbAa B BOJOTOKAX, HeEpen
COOPY’KEHUSMHM M Ha BXOJaX BO BCEBO3MOJKHBIE BOJONPONYCKHBIE OTBEPCTHUS
IPUMEHSIOTCS [UIABYYHUE 3allaHH.

8.6. be33aTopHbIii NPONYCK JibJa B EPUO IKCILTyaTAIUH

[Tpu HEOOXOAUMOCTH MPOIyCKa JibJIa Yepe3 IKCIUTYaTUPYyEMbIe COOPYKEHUS
JIOJDKHBI UMETh JIEI0COPOCHBIE OTBEPCTHSI, 0OECIIeunBaroIue OecnpensaTCTBEHHbIN
copoc abaa.

B kaudectBe negocOpPOCHBIX OTBEPCTHUH MOTYT PacCMaTPHUBATHCS OTKPBITHIC
MPOJIETHI, TOHHBIE OTBEPCTHs, OEperoBbie TpaHIICHHBIE BOJOCOPOCHI, CY>KEHHbIE
Y4acTKH pycei, TYHHEIH U T.1.

B HemocpencTBeHHOM OJIM30CTH 3a THAPOY3JIOM HEXKENATEILHO YCTPOMCTBO
MOCTOBBIX [I€PEXO0I0B C MPOJIETAMU MaJIOW IIUPHUHBI, a TAKXKE OTCHITIOK B PyCJIe WU
BJI0JIb O€pEroB, MPUBOIAIINX K CYKEHHUIO pyciia. B mpoTUBHOM ciiydyae HE0OX0IUMO
npeaycMaTpUBaTh MEPONPUATHS MO OECHPEnsSTCTBEHHOMY MPOMYCKY JbJa U B
HUKHEM Obede.

B cmywae ecnam ruapoysen pacmosnaraercs B Kackaje, TO JOJKHA OBITh
MpEeAyCMOTPEHA BO3MOXKHOCTh C PA0OTKH YPOBHEH BOJIbI HA HIXKEPACTIOJIOAKEHHOM
TUAPOYy3Jie, YTO  OOECrmeyuT  JIeJAOTPaH3UT 3a  coopykeHusimu.  Ha
BBIIIEPACIIOIOKEHHOM THAPOY3JIE 1eIecOo00pa3HO YMEHbIIaTh MPOIMYCKH BOJBI B
BECEHHUU MEPUO/I, YTO TTO3BOJIUT JIOMOTHUTEIBHO 3a/IepKaTh HA HEKOTOPOE BpeMsi
BCKpPBITUE DPEKU TMEepej 3allMIIaeMbIM THAPOY3JIOM U TPHUBEIET K CHIKEHHUIO
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TOJIIIIMHBI W TIPOYHOCTH JIbJIa HA ATOM Y4acTKe, a 3HAUUT U K oOecrneueHuto ooiee
ONaronpHUATHBIX YCIOBUH MPOIYCKa JIbA.

[Tpu KOMITOHOBKE COOPY>KEHUI TUPOY3IIa CIEAYET UMETh BBUIY CIIEAYIOIIHE
MIOJIOKECHUSI:

- 1eA0COPOCHBIE TIPOJIETHI CISAYET PACIIOaraTh B Mpeaenax CTPEKHS PEKH;

- TIPU PACIIOJIOKEHUH THAPOY3JIa Ha M3TrHOE PEKH, JISTOCOPOCHBIC MPOJICTHI
JKEMaTelIbHO pacrojiarath y BOTHyTOro Oepera, K KOTOpoMy OOBIYHO HaIlpaBiIsSeTCs
OCHOBHAs Macca JIbJa;

- B Ipejenax JieqocOpocHoro (ppoHTa HE CIIeMyeT YCTpauBaTh MPOJICTHI WITH
OTBEPCTHUSA C PE3KO OTIUIHON MPOITYCKHON CIIOCOOHOCTHIO, TAK KAK ATO MPUBOIUT K
HEPABHOMEPHOMY TIOCTYIUICHUIO JbJla K COOPYKCHHI0O M MOXET BBI3BATh
JUTATEIIbHBIE OCTAHOBKH JILJIWH TIEpE]l OTBEPCTUSIMH WJIU TPOJETaMH C MEHBIIEH
IPOITYCKHON CITOCOOHOCTBIO.

JlenocOpocHbIE OTBEPCTHS COOPYKEHH B TEPUOJ JKCIUTyaTallH, KOrja
TIOTTYCKH BOJIBI ITPH JISJI0XO0/I€ HEOTPAHWUYCHHBI, MOTYT OBITh IIEPEKPHITHI 3aTBOPAMHU
Pa3IMYHON KOHCTPYKIIMH, KOTOPBIE MPH MPOITYCKE JIbJ1a JIOJDKHBI OBITh OTKPHITHI HA
TIOJTHYFO BBICOTY.

['myOGuHa moToka nepes CoOOpyKEHUsIMHU, B MPeesiax COOPY>KEHUN U 324 HUMU
JOJDKHA 00ecreunBaTh OECTPENATCTBCHHBIM MPOMYCK JbJa M TPEIOXPAaHUTH
pa3TUYHBIC KOHCTPYKTUBHBIC JIEMEHTHI COOPY KCHHUS BJIOJIb JIETIOCOPOCHOTO TPaKTa
OT pa3pylieHUs JbJAOM. BO3BBIINICHUE HHM3a pa3IMYHBIX JCTaKajJ, MOCTOB,
BPEMEHHBIX KOHCTPYKIIMH, YCTAHOBJCHHBIX Haj JIeJOCOPOCHBIMU TIPOJICTaMH,
JOJDKHO OBITh HAa3HAYEHO C YYETOM BO3MOXHOTO TOAXO0/Ja K IMpoJieTaM
HArpOMOXKJICHUI JIbJIa ¥ €r0 MEePEeBEPTHIBAHUS B MpEesiax MPOJIETOB, HO HE MEHEe
3 - 5 M (B 3aBUCUMOCTH OT MOIITHOCTH JIEIOXO/A).

HNrxenepHbie MEPONIPUSATHS TI0 00ECTICUCHUIO YCIOBHUMA TIPOITYCKA JIb/Ia Yepe3
COOPY)KEHHUS JOJKHBI OBITh HANpPaBJICHBI HA BO3MOXHO 0oJiee IIUTEIHHOE
3aJiep)kaHue JbJa B BEpxXHEM Obede, MPUBOMASIICE K CHUXCHHUIO TOJIIUHBI U
MIPOYHOCTH JibJIa U YMEHBIIIEHUIO €T0 00111ero 00beMa, U Ha 6oJiee paHHEE BCKPHITHE
peKH B HIDKHEM Obe(pe B CpaBHEHHH C BEpXHUM ObehoM.

8.7. Ilponyck abaa yepe3 cy:KeHHbIe pycJa

JUIsl CyXKEHHBIX pycel peK MOMHMO OOIIMX MOJOKEHUH YYeT YCIOBHMA
IIPOITYCKA JIbJA CBOAUTCS K HA3HAYECHUIO:

a) LIMPUHBI CYKEHUS;

0) ri1yOUHBI B CY)KEHUH,

B) BBICOTHI IIEPEMBIYEK, OTPAXKAAOIINX HEJOCTPOEHHBIE COOPYKEHUS;

ITK «HucTuTyT KazrunpoBoaxos»
48



HekoTopble actieKTsl JIeIOBBIX siBIeHMH Ha pekax Kaszaxcrana u 6e3omacuocts I'TC B 3uMHUX ycnoBusax. Beimyck Nel

I') ONTUMAJIBHOTO MPOMUIIS U KOH(UTYpALMH [TEPEMBIYEK U MEPOTIPUATHI 110
3alIUTE UX OT Pa3pyLICHUs JbJIOM.

[IIupuHa Cy>KEHHBIX pycel U3 YCIOBHSI IPOITyCKa JbJa J0DKHA HA3HAYaThCs
Ha OCHOBE M3yUYEHHS JIEJOBOIO peXHMa PEKH C HMCIIOJIb30BAHHEM OIbITa PabOThI
COOPY’KEHUM, HAXOAAIMIMXCA B aHAJOTUYHBIX YCIOBUSAX, U IPUHUMATHCS HE MEHEE
30 % mMpHUHBI PEKH, 3aHATOMN TUIBIBYLIIUM JIbJIOM B OBITOBBIX YCJIOBHSIX.

['mybuna moroka no Qapparepy Cy»KeHUs IOJKHA 00ecrneyrMBaTh MPOIYCK
MAKETOB 3aTOPHOTO JbJa U ISl MHOTOBOAHBIX PEK C TSDKEJIBIMHU JIeI0XO0JaMu
JIOJKHA OBITH HE MEHee S - 6 M.

[Tpu yxnonax BojHO#M moBepxHOCTH, O0mbiux 0,007, HAa BXO/E B CyKEHHBIC
pycia JesiHble ToJIsl ¢ pa3MepaMu BAOJb MoToka 50 M 1 6oJee paznaMbIBatOTCs Ha
OTJIEJIbHBIE MOJOCHI JIbJA.

9. OPTAHU3ALMSA HABJIOJJEHUM HAJT 3ATOPAMHU U

3AKOPAMMU JIbJJA HA PEKAX.

9.1. HaGuoaenus 3a 3aTopaMu JibJa

OddextuBHas Ooprba ¢ 3aTopaMu M 3aKOpamMu JibJJa MOXET BECTHCh Ha
OCHOBE YyueTa MPUPOJHBIX 3aKOHOMEPHOCTEW W HEMbICIUMa 0e3 OpraHU3aIHH
YETKON OTEepaTUBHOW MH(POPMAIIUH, OTPAKAIONICH pa3BUTHE JIEAOBBIX MPOIIECCOB
Ha PEeKe Ha MHTEPECYIOMNUN MOMEHT BPEMEHHU.

B cocrtaB HaOMIOAEHNI BXOIAT:

- HAOJTFOICHUS 32 YPOBHSMH BOJIBI Ha OJIM3KO PACIIOI0KEHHBIX JIPYT OT JApyTa
BOJIOMEPHBIX MOCTAX;

- aBHapa3BEJIKU U Ha3eMHbIE 00CIIEIOBAHUS JIEIOBOTO COCTOSIHUS PEKH;

- HaOJIFOJICHUS 3a CTOKOM JIBJIa;

- IEIOMEPHBIE ChEMKH.

OcyiecTBieHre  yKa3aHHOTO  KOMIUIEKCa  HAaONMIOJCHUM  TO3BOJSET
OpPraHW30BaTh CIyX)0y WHGOPMAIIMM H TOJYYUTh HEKOTOPHIE BO3MOXXHOCTH
IpeacKa3aHusi 3aTOpPOB JIbJla, a TaKXke MPUMEHATh Haubosiee 3¢ eKTuBHbIE
cpencTBa 00pbOBI C 3aTOPaAMHU.

Bri6op ydactka HaOIIO/IEHUS 32 YPOBHEM BOJIbI

Ha yuacTke peku, rae exerogHo oOpa3yroTcsi 3aTOPhl JbJa, YCTPauBaeTCs
CETh BPEMEHHBIX BOJJOMEPHBIX MOCTOB. YHCIIO CE30HHBIX MOCTOB JOJI)KHO COCTABUTh
3 -5 (kpoMme 1 - 2 MOCTOSHHO JEHUCTBYIONIUX, UJIM OMOPHBIX MOCTOB). OO01Ias JyiHa
HCCIIEIyEMOT0 Y4aCTKa MOXKET AocTUrath 15 - 20 km.

BoagomepHbie MOCThI MPEANOYTUTENBHO pacioyiaraTb B MECTax MeperuooB
IPOI0JIBHOTO Mpoduist peku. PaccTosHre Mexay moctaMu MOXKET OBbITh 1 - 4 KM -
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B 3aBUCHUMOCTHU OT Xapakrepa peku. HeoOxoaumo Takke oOpaTUTh BHUMAaHUE Ha
o0ecrieueHne COXPAHHOCTH IIOCTOB OT BO3MOXHBIX IMOBPEKICHUN JIbJIOM IpH
NOJIBM)KKAX, HaBaJIax U T.[.

[Ipu opranmzamuu HabmOneHMA HEOOXOAMMO coOpaTh MaTepHalbl,
XapakTepu3yroume MophoMEeTpUYECKUe | JIpyrue TJaBHEWIINe TPUPOIHBIC
0COOEHHOCTH y4acTKka peku. [Ipexe Bcero, Hy>KHbI IUIaH y4acTKa B TOPU3OHTAIIAX
(1 u300artax) U Mpo1oJIbHBIN Tpoduiib. Ha mtane nokaspiBatoTCs 30HbBI 3aTOTUICHUS
IIPU Pa3HBIX YPOBHSX, CKOPOCTH TEUEHUSI, BAXKHbIEC XO3UCTBEHHbIE OOBEKTHI U TIP.
[TpononbHble NPOGUIN BBIUEPUUBAIOTCS MPHU PA3IMUHBIX (OKPYIJIBIX) 3HAYEHUAX
pacxojia BOABI.

OTmeTkH HyJel rpaduKoB BceX BOJIOMEPHBIX OCTOB 0053aTEIbHO JAOTCS B
JAHHOW BBICOTHOM cucteme. Ha mepBbIx mopax BO3MOKHO YCTAaHOBIEHHE OTMETOK
HyJIeW TpaMKOB METOJIOM «BOJHON HUBEIHPOBKW». JKenareapsHo n30paTh IS BCcex
MIOCTOB €JIMHYIO IJIOCKOCTh HYJIS Tpaduka. To NpeoTBpallaeT MHOTHE OIIMOKU U
obJieryaeT oOpabOTKy MaTepranoB HAOIIOICHHUIA.

JleTanbHOCTb, MJIM YUCIIO CPOKOB HAOJIOJCHUM 32 YPOBHIMHU, ONpPEAEIAETCS
XapaKkTepoM KOoJIeOaHUsl CaMOT'0 YPOBHS U Pa3BUTUEM JIEIOBBIX SIBJICHUI HA y4acTKe.
Jlo Hauvajma MOABMKEK MOTYT TIPOM3BOJAUTHCSA JBYXCPOUHBIC HaONIOACHHUS 3a
ypoBHeM Ha Bcex noctax (8 - 20 yacoB) C MOMEHTa Hauasa MoJIBUKEK YHUCIIO CPOKOB
HAOJTFIOICHUI YBETMIUBAETCS 10 4-6.

B nocnenyronem HaOmI0aeHUST POU3BOAATCA Kaxable 3 - 4 yaca U yarie.
Korpa ypoBeHb JOCTUTaeT OMacHbIX OTMETOK, HYKHbBI €KedacHble HaOmonenus. Ha
BCEX IOCTAaX YPOBEHb JOJDKEH U3MEPATHCS B OJJUH U TOT XKE CPOK.

VYpoBeHHbIE  HAOMIOJIEHUST HA  BPEMEHHBIX  BOJOMEPHBIX  IOCTax
IPEKpaIIAOTCs yepe3 2 - 3 JHS Nociie OKOHYATEIbHOIO OUYHILEHUS PEKUA OTO JIbJA.

ABuapasBeIKM ¥ Ha3eMHOE 00CJIEA0BaHME JIEJOBOIO COCTOSIHUS PEKHU

ABHapa3BeJKN JOCTABIISIOT CBEJCHUS O JICJOBOM COCTOSIHMM TJIABHBIX PEK
OacceifHa Ha 3HAYMTEIIBHOM MPOTsHKEHUU. ONTUMalibHas cKOpocTh moiiera 100 -
140 km/gac, Bbicota mosieta - 400 - 600 M. IlpenmodyTurensHO BECTH OOJIET peK
CBEPXY BHU3 IO TEYCHHIO - IPU STOM JIET4€ COCTABUThH MPEACTABICHUE O COCTOSTHUU
poIiecca BCKPHITHA.

JlemoBasi oOcTaHOBKa M300pa)kaeTCs Ha KPYMHOMACIITAOHOW KapTe pEeKH
CHCIMANTbHBIMHA 3HAKAMHM;, TIPOYHME CBEACHUS 3aHOCATCS B OOpTOBOM XypHai. [lpu
aBUapa3Be/IKE OYeHb Ba)KHA TMpaBWJIbHAsS MPHUBSI3KA K MECTHOCTH, IOITOMY B
3aTPYJHUTEIBHBIX CIIy4asX HEOOXOAMMO (UKCUPOBATh BpeMs HaXOXKICHUS
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camoJieTa HaJl pa3IUYHBIMH OPUCHTUPAMH (MOCTBI, YCThSl PEK, KpYIHBIC
HACEJICHHBIC ITyHKTHI U T.]I.).

OCHOBHBIM PE3yJILTaTOM aBHUAPA3BEIKH SBISETCS 3aKIIOUCHHE O IpaHHUIIax
Y4acCTKOB, TJI¢ B JaHHBIH MOMEHT HAOJIOJAIOTCS IMOJBIIKKH, 3aTOPHI, Jea0Xo1. B
YaCTHOCTH, PU3HAKY 3aTOpa JIbJa (CHU3Y BBEPX IO TCUCHHIO ): CKBO3HBIC TPEITUHBI-
TIOJISE ¥ KPYITHBIE JIBIUHBI - TOPOCHI OOJIBIIINE, a 3aTEM MaJjble - TyCTON JISTIOXO U
CpeIHUN JeI0X0. B MecTax MHTEHCHBHOTO TOPOIIEHHUS MHOTO HUCTEPTOTrO JIbaa
Oemecoro IBeTa, a IMOBEPXHOCTh JICASHOTO TOKPOBA OOBIYHO HMMEET TPSI3HBIH
orreHok. O cmajae ypoBHS TpH CMEHICHUW 3aTopa WM €ro  IpPOpPHIBE
CBHJICTEIILCTBYIOT HaBaJIbI JIbJla Ha Oeperax.

HazemHple OeperoBbie 0OCIeAOBaHUS IPOM3BOJATCS HEIOCPEACTBEHHO Ha
M3y4aeMOM 3aTOPHOM YYacTKE PEKH JUIsl TOMYyYCHHS JCTAIbHBIX CBEACHHUH 00
OCOOCHHOCTSIX TMpoIlecca BCKPBITUS U 3aTopooOpasoBanus. C ITOW TENBIO
PUMEHSIOTCS BepToJieThl. [Ipu oOciieoBaHusAx Ha KapTe-OjlaHKe (DUKCHPYIOTCS:
3aKpavHbl, BUJ TOBEPXHOCTH JICJASTHOTO IMMOKPOBA (TOPOCHI, TPEIIHHBI), TTOJIOKCHUE
3aTopa, HaBaJbl JbJa Ha Oeperax u T.1. OTMeYaeTcs TakKe CKOPOCTh JIBHXKCHUS
JbJa U TyCTOTA JICI0XO0/1a.

HaOmro1eHns 3a CTOKOM JIbJa

DTy HaOIIOEHUS TPOU3BOIATCS C LETBIO MOJTYYEHUS TaHHBIX O KOJMYECTBE
JbAa, MOJHOCUMOIO Te4eHHeM K 3aTopy. CTBOp HaOmroAeHuil BeiOupaeTcs B 2 - 4
KM BBIIIIE 3aTOPHOrO y4acTka (BHE mpenenoB noanopa). HaGmogaTenbHbi TyHKT
yCTpauBaeTCsl Ha BRICOKOM Oepery.

CToK 7nbJla TOJCUUTHIBAETCS HA OCHOBAHMM KPUBOM pacXoioB JibJla M
HaAOJIIOICHH 3a TyCTOTOM Jienoxoa. Pacxon npaa moiyvaercs, Kak Ipou3BeAeHUE
YETBIPEX COMHOKUTENEN

{1, =i B,

re # - TycToTa JEA0X0Ja B JOJSX E€IUHHUIIBI (107 MOBEPXHOCTH PEKH,
MOKPBITON MIIBIBYILIIUM JIHJIOM);

hs - cpeHss TOIIMHA TUTBIBYIIIETO JIbJa, M;

B - mmpuna pexu, M;

V - CpeHsisl CKOPOCTh IBUXKEHUS JIbJIa, M/CEK.

[Ipu HenpepbIBHO U3MEHSIOUIEHCS TYCTOTE JIEI0X01a HEOOX0JUMO B TEUCHHE
CBETJION 4acCTH CyTOK POHU3BECTH 4-6 M3MEPEHUIN PACXO/IOB.

[Ipu ManonsmeHsroIencs rycToTe JIe10X0/a YHCI0 U3MEPEHUN MOXKET OBITh
cokpareHo 1o 2 - 3. ['ycroTa nemoxona Gukcupyercst ropasno Jamie - gepes 1 - 2
yaca.
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0, = Fm.

ITIOMOIIBIO KOTOpOﬁ H IIPOU3BOJUTCA IIOACUYCT CTOKA JIbJAd 3da OTACIIbHBIC MHTCPBAJIbL

[Io nmaHHBIM HM3MEPEHUN CTPOUTCA KpHUBasg PACXOJOB JbAA

- IIECTUYACOBBIE, OJYCYTOYHbIE, CYTOYHBIE U T.J.
JlemoMepHbIE CHhEMKH

[Ipu nemoMepHBIX CBhEMKax H3MEpSAETCs TOJNIIMHA JISJIHOTO IOKpPOBa,
TOJIIIIMHA CKOTUICHHH JIbJla B 3aTOPE, BHICOTA TOPOCOB M HABAJIOB JibJla Ha Oepery u
mp.

OOGnerueHHas JiemoMepHas ChEMKa BBITIOJIHICTCS TIEpe] BCKPBITHEM Ha
3HAYMTEIIPHOM MPOTSHKCHHH PEKH I OMpelelieHHs o0beMa JbJa B pyclie U
BBISIBJICHHE BO3MOKHBIX MECT 3aTOpa.

Pacctosinue wmexay mnpomMepaMu ONpPEACNSIeTCSl CIOKHOCTBbIO pelibeda
JeAsHOro mokpoBa. [Ipu cpaBHUTEIBHO POBHOM JIEASHOM IOKPOBE ITPOMEPHI
nenatorcs uepes 0,3 - 1,0 kM, a mpu Gonbimx Topocax - yepes 200 - 300 m.

HemnocpenctBeHHO Ha 3aTOPHOM ydacTKe JieqjoMepHas cheMKka (o0JerdieHHas
WM CIUIOIIHAs) MPOU3BOJAUTCS B MOMEHT CYIIIECTBOBaHHUs 3aTtopa. PaccrosiHue
Mexay nonepedHukaMu 100 - 300 M, YuCI0 MPOMEPHBIX TOYEK HA MONEPEUHUKAX
or3-4n07-10.

JlonmoTHUTEIHLHBIE BUIBI HAOJIIOICHUI

Jis ananuza mpouecca 3aTopooOpa3oBaHUsS HYXKHBI JIOMOJIHUTEIbHBIC
HaAOJIIOICHUS: 32 PaCX0/IaMH BOJIbI, TEMIIEPATYpPOIl BOJIbI U BO3/lyXa, OCaJAKaMu. ITU
HAOJIIOICHHUST OOBIYHO MPOU3BOJIATCSA HA JACHCTBYIOIICH TUAPOMETEOPOTOTHIECKOM
CETH.

CrnenmanbHO HEOOXOAMMO BBIMOJTHATH HAOMIOACHUS 32 3(P(HEKTUBHOCTHIO
MPUMEHSIONIUXCST CITOCO00B OOpKOBI ¢ 3atopamu Jbaa. Crojja BXOIUT OMHCAHUE
crioco00B 00pKOBI, 3aTpaT padoYero BpeMeHu, CTOMMOCTh PadoT U Tp.

9.2. O0padoTka MaTepuaIOB HAOIIOIEHUIT 32 3aTOPAMH JIb/A

Marepuanbl HaOIIOJEHUN 3a MPOIECCAMU 3aTOPO- U 3aKOPO0Opa30BaHUS
opopMIIsIIOTCS B BHJIE TEXHMYECKOTO OTYETa 3a KaXKIBIM 3UMHHA TIEPHOJ B
OTZIEIbHOCTH, U BKJIIOUYAIOT:

1. TabnuyHble MaTEpUATIBI:

a) TaOJIUIBl YPOBHEHN BOJIBI;

0) TaOJaUIbI U3BMEPEHHBIX PACXOJIOB JIbJIA;

B) TaOJIMIIBI MOJICYETA CTOKA JIbJIA;

I') TaOJHIIBI TEMIIEPATYPhl BOJIBI U BO3AYXa;

1) BEAOMOCTbH C pe3yJIbTaTaMHU JIETOMEPHON ChEMKH;

€) TabJIUIIbI PACXOJ/I0B BOJIBL;
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) TaOJIWIBl C JAHHBIMM O MECTOIOJOKEHUHU KPOMKH JibJa, TyCTOTHI
JI€I0X0/1a ¥ IIUPUHBI PEKU Y KPOMKH.

2. 'paduueckue maTepuab:

a) IeTaJbHBIN IUIaH 3aTOPHOTO YYacTKa PEKH (B TOPU3OHTAISIX U M300aTax) ¢
yKa3aHHUEM MECTOIOJIOKEHUS BOJIOMEPHBIX IOCTOB, CTBOPA HAOIIOIEHUH 32 CTOKOM
JbJa, a TAKKE OCHOBHBIX OPUEHTHUPOB (BIAAAIOIINX PEK, JOPOT, MOCTOB H IIp.);

0) cxeMaTW4yeCKHUil TUIaH PEeKU C pe3yibTaTaMHu JIEJIOMEpPHOU ChEMKH, TIe
TaK)Ke MOKa3bIBAETCS PACIIONOXKEHUE MOMEPEUYHUKOB, MECT HABAJIOB Jib/Ia, TOPOCOB
U T.J.;

B) COBMEILEHHBIN Tpaduk KoyieOaHHsl ypOBHS BOBI 110 BCEM BOJIOMEPHBIM
ocTaM B a0COTIOTHBIX OTMETKaX (WJIM Ha/l €IMHON TNIOCKOCTRIO HyJa rpaduka). Ha
3TOM K€ Trpaduke u3o0pakaercd XOJ TeMIeparypbl BO3AyXa IO CPOYHBIM
HAOJIIOICHUSIM, TIOJyCYTOYHBIE BEJIIMYMHBI CTOKa JIbJla, TyCTOTa JIENOXOJa |
nenoBbie (a3bl. MacmTad BpeMeHu OepeTcst TOCTaTOYHO KPYITHBIN;

I') KapTorpaMMa y4acTKa peKu C JIeZJoBoi 00cTaHOBKOM. B 3aBucuMOcTH OT
U3MEHEHHS JIeJOBOW OOCTAaHOBKH, YHCIIO KapTOrpaMM KoOJeOJeTcs OT OJIHOM
KapTorpaMMbl B 2 - 3 THA 710 5 - 6 KapTOorpaMM B CyTKU;

) KapThl C JIeJOBOM OOCTaHOBKOW Ha TJABHBIX peKax OacceifHa 10
MaTepHualiaM aBUapa3BeOK U MaplIPyTHBIX 00CIIEI0BAHMIA;

€) MpOoAOJLHBIN MPOodWIb PEeKU MO MaTepuayiaMm JeJOMEpHOU chemku. Ha
npoduiie moMeniarTcs Takue AaHHbIe, KaK TOJIIMHA CKOIUIEHUW JIbJja W UIYTH,
BBICOTA TOPOCOB M HaBaJoOB Ha Oeperax u mp.

) TPOJOJbHBIE TPO(UIN BOMHOW TOBEPXHOCTH PEKU B XapaKTEpPHBIC
MOMEHTBI: TIepe/] TOJBMXXKOH, B Hayalle JIEI0X0Ja, B MOMEHT HACTYIUICHHS
MaKCHMaJbHOTO YPOBHS, IPU MPOPBIBE 3aTOpa, MOCIE MPOphIBa 3atopa u T.4. s
oOJIerueHus aHau3a Ha OJTHOM Tpaduke COBMEMATCs 3 - 4 mpodus.

9.3. IIporuo3upoBaHue 3aTOPOB JIba

OnuuM U3 CcrocoOoB OOpHOBI C 3aTopaMu SIBISIETCS 3a0J1aroBpeMEHHOE
npeACKa3aHue MX, YTO IIO3BOJSIET 3apaHee  OpraHu30BaTh  MPHHSATHE
COOTBETCTBYIOIIUX MeEP OOpHOBI C HUMHU.

IIpencka3zanme 3aTOpoOB CKJIQABIBACTCA M3 TMPOTHO3a caMoro (akra
oOpa3oBaHHUs 3aTopa B JAHHOM CTBOPE M IPOTHO3a MaKCHMAJIBHOTO 3aTOPHOTO
YPOBHSI BOJIBI.

B GonpmmHCTBE citydaeB mpeIcKa3aHue MECT 00pa30BaHUS 3aTOPOB SBIISCTCS
BECbMa 3aTPYJIHHUTCIBHBIM. B 3TOM OTHOIICHMH HawOojee HEOIpeaeICHHBIMU
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MecTaMu OOpa30BaHUs 3aTOPOB SIBJIAIOTCS YYacCTKU TEPEXOJ0B OT MEPEKaTOB K
iecam.

[Tporuno3 oOpazoBanus 3aTopa (OyaeT OH WU HE OYyI€T) MOXKET COCTABIATHCS
10 UHTEHCUBHOCTU TIOIbEMa YPOBHS BOBI O Havasia TOJIBIKEK JIbJIa, HA OCHOBE
UCTIOJb30BaHUS JAHHBIX MHOTOJICTHUX HAONIOJCHUNA W PACCMOTPEHHUS aHAJIOTOB.
[Tpu sTOM U TIpOrHO3a OOpa3oBaHMWs 3aTOpa HYXKHO 3HATh HE CaMy BEITUYHUHY
WHTEHCUBHOCTH ITOJIheMa YPOBHS, a JIUIIL BEPOSATHOCTH MPEBBIIIICHUS HEKOTOPOTO
M3BECTHOTO Tpenena ee. [[pon3oiiner 1M HHTEHCUBHOCTD MOAbEeMa? DTOT Mpeaes Ha
MPAKTUKE YacTO OMPEJCISIIOT Ha OCHOBAaHUHM OXKHJAEMBIX YCJIOBHM CTOKa Tallol
BOJAbl C TIOBEPXHOCTH OacceliHa, KOTOpble HW3BECTHBI ¢ 0oiap dH
3a0J1arOBPEMEHHOCTBIO, YeM MHTEHCUBHOCTH TI0JTheMa YPOBHSI BOJIBI.

[IporHo3 BeposATHOCTH OOpa30BaHUs 3aTOpa MPU BCKPBITUM PEKU MOXKET
TaK)Ke B PSAJIC CIIy9acB OCHOBBIBATHCSA HAa y4eTe MAaKCHMAaJIbHOTO YPOBHS BOIBI B
HavadbHBIA TIEPUOJ JIeJocTaBa. ECIM JeIocTaB Ha Y4YacTKE MPOUCXOIUT TPHU
BBICOKOM YPOBHE, MPUYMHOW YEeMYy 4YacTO CIyXaT 3aXOpPHBIC SBJICHHS, TO
oOpa3zyeTcs mpu 3ToM OoJiee TOJICTBIN JeAsHOM MoKpoB. bosee no3nHee BCKphITHE
TAKOro ydacTka BMeECTe ¢ 0Oojiee TOJCThIM JbJAOM OOpa3zyeT YCIOBHUS s
oOpa3oBaHuUs 3aTOPOB Ha peKax, TEKYIIUX, B OCHOBHOM, C FOTa Ha CeBep.

Mecra o0Opa3oBaHusi 3aTopa - OJMH U3 BaXHEHMMX (aKTOPOB,
OTIPEJICISIFOIINX BBICOTY 3aTOPHOTO MOAbEMAa YPOBHSI BOJIBI B TAHHOM ITYHKTE BBITIIE
3aTopa. /{75 y4acTKOB peK ¢ CYIIECTBEHHO HEMOCTOSIHHBIMU MECTaMH 00pa30BaHUs
3aTOPOB MOJYYUTH YAOBIECTBOPUTEIbHYIO 3aBUCIMOCTh 3aTOPHOTO MOIbEMa YPOBHS
BOJIbI OT OMpEAENAOMHMX (HakTopoB 6€3 yuera Mmecta 00pa30BaHUs 3aTOpPa HENb34.

Bo Bcex cnydasx HeoOxonuMa YETKO H3JIOKEHHAsT OIMEpaTHUBHAS
ruaponorudeckass uHbopmarnusa. Ha ee OCHOBaHMM MOXHO CYAUTh O
MECTOTIONIOKEHHUH 3aTOpa JIbJla, BPEMEHU €Tr0 MPOPHIBA, CKOPOCTH TMEPEMEIICHUS
JEeIOBBIX Macc U T.A4. YacTo ynaetcst mpuOIMKEHHO OIICHUTH pa3Mep OXKUIAAEMOTO
MOJTbeMa YPOBHSI.

[lepBpIM Bcerma BO3HUKAET BOIPOC: T/ Ceuac HAXOAWUTCS 3aTop Jibaa?
OTBeT, Mmpexae BCero MOXHO TMOJYYUTh MyTeM oOcieaoBaHus peku. OgHaKo He
Bcerja ObIBaeT 3TO BO3MOXKHO cJenaTh (HAampuMep, B HOYHOE BpeMsd, IpHU
OTCYTCTBUM JIOPOT ® TPAHCIOPTa, B HEJIETHYIO TMOroay), TIOSTOMY B
3aTPyMHUTEITHHBIX CIIyYasiX MECTO 3aTOPa MOXKET OBITh YCTAHOBJICHO ITyTEM aHAJIN3a
rpauKoB KojeOaHUs YpOBHEW, a Jydlle - MPOJ0JHHOTO Mpoduis BOJHOU
MIOBEPXHOCTH.

[Ipu 5TOM BO3MOKEH Psi/i TUTIOBBIX CITy4aeB.
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1. Umeercs onun BojgoMmepHbid noct. Ha oOGpa3oBaHue 3aropa jibja HIXKE
MOCTa YKa3bIBAET PE3KHUM MOIBbEM YypOBHA (IIPU OJIM3KOM PACIHOJIOKEHUH 3aTOpa).
JnuHa yyactka (KM), HA KOTOPOMl CKa3bIBae€TCS BIMSHUE MOJANOpa OT 3aTopa,
npumMepHo paBHa 1,5 H/i (rne H - moabeM ypoBHS, M; | - YKIIOH B IIPOMHMJISX ).

2. Nmeercs naBa BogomepHbIX mocta. OOpa3oBaHHME 3aTOpa JbJa MEXKIY
NOCTaMH MPU CPABHUTEIBHO OJIM3KOM HX PACMHOJIO0KEHUH MPUBOIUT K TOMY, UTO Ha
BEPXHEM IOCTY YPOBEHb MOBBIIIAETCS, & HA HUKHEM HECKOJIbKO MoHmkaerca. O
BO3HMKHOBEHHUH 3aTOpa MPU 3HAYUTEIHHOM PACCTOSHUU MEXAY MOCTaMH MOKHO
WHOTJIa CYJUTh 10 YMEHBIIIEHUIO TYCTOTHI JIEJ0X0/1a HA HUYKHEM TOCTY (C y4eToM
BPEMEHU 100eraHus).

3. Nmeercss HECKOJIbKO OJM3KO PACHOJIOKEHHBIX BOJAOMEPHBIX ITOCTOB.
MecTononoxeHue 3aTopa JibJa OnpeaesseTcs Mo NpoaoIbHOMY NPOQUIII0 BOJTHON
NOBEPXHOCTU: OHO COBIAJAaET C Haumbojiee KPYTHIM YYacTKOM MpoQuis.
HauOonpmuit moabeM ypoBHS OTMEYAaeTCss B NMYHKTE, TJI€ B JaHHBIH MOMEHT
IPOUCXOIUT TOPOUIECHHUE JIbJIA.

BropeiM BO3HHKaeT BOMpoC O TOM, Korja oOpasyercs 3aTrop Jbia, B
YaCTHOCTH, KOT'/Ia HACTYITUT MaKCUMAJIbHBINA ypoBeHb? OOBIYHO 3aTOP BOZHUKAET B
MOMEHT Hayajga MacCOBOTO JIEJA0XOJa Ha 3HAYUTEIBHOM MO MPOTSIKEHHOCTU
ydyactke pekd. MHorma 3atop npaa HaOmogaeTcss B HWXKHEH 4YacTH paHee
BCKpbIBIIErocs ydvacTtka. IIpu 3ToM MoMeHT oOpa3oBaHMs 3aTOpa COBIAJAET C
MOJIX0/I0M OOJIBIINX MACC JIbJ]a CBEPXY.

9.4. IIporuo3upoBaHue MOIIIHOCTH 3aTOPa

Bomnpoc o BennunHEe MaKCHUMajlbHOTO 3aTOPHOTO YpPOBHS (MJIM MOUIHOCTH
3aTopa), ABJIAETCs Haubosee BaKHBIM IIPU MPOTHO3UPOBAHNHU 3aTOPOB.

Jliss CTBOPOB, PACIONIOKEHHBIX B 30HE MOANOpa OT 3aTopa, MMEIOLIETo
NOCTOSHHOE M3 ToJla B TOJl MECTO O0pa3oBaHUs, MOTYT OBITh YCTaHOBJICHBI
MIPOTHOCTHUYECKHE 3aBUCUMOCTH MEXIY MaKCHMAalbHBIM YPOBHEM U OJHHM HITH
JBYMsI ONIPEISISIFOIIMMHE (DaKTOpamH.

B 3aBucHUMOCTH OT MECTHBIX YCIOBUN TaKUMU (PaKTOPaMU MOTYT OBITh:

1. O0beM npJ1a B pyciie peKH B Hayase BCKphITHS. BMecTo 00bema MoryT OBITh
UCTIOJIb30BaHbl TAKHE XapaKTEPUCTUKH, KaK TOJIIMHA JIbAa, CyMMa OTPUIIATEIbHBIX
TEMIEepaTyp BO3ayxa H T.II.

2. IHTEeHCUBHOCTH TABOJKA, XapaKTepuzyemass MHTEHCUBHOCTBIO MOIbEMa
YPOBHS B IEPUOJ JIEA0XOIA.

3. OTpuiaTenbHas TEMIEpaTypa B MEPUO BCKPBITUS PEKH.
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4. IHTEHCUBHOCTD MTOTEIJIEHHUS, PABHASI CYMME ITOJIOKUTENIbHBIX TEMIIEPATYP
BO3/lyXa OT MOMEHTa yCTOMYMBOTO mnepexoja ux yepe3 0° go maTel J1eq0Xo[a,
OTHECEHHOM K JUTUTEIbHOCTH 3TOr0 NEPUOAA.

5. PazHuna Mexnay BpeMEHEM BCKPBITHS OCHOBHOM PEKM M €€ KPYIHBIX,
MIPUTOKOB.

3a051aroBpEMEHHOCTh MPEICKa3aHUs TPU TAKON METOANKE TPOTHO3UPOBAHUS
ONpEAEsiCTC BPEMEHEM  MPOJIBUKEHHS  KPOMKH  BCKPBITHSI PEKH  OT
BBILIEPACIIOJNIOKEHHOTO BOJOMEPHOrO IOCTa 1O pPaccMaTpuBaEMOro CTBOpA U
COCTaBJISIET HECKOJIBKO JHEN.

10. HEKOTOPBIE TEXHUYECKHUE CI1IOCOBbI OCTAHOBKMU JIBJIA
BBIIIIE CTBOPA COOPY KEHHUM

JIJIsi OCTAaHOBKH JIbJla BBINIE COOPYKCHHA MOTYT MPUMEHSTHCSA IIJIaByYHE
OTpakIalIINe YCTPONCTBA B BHUJC 3alaHEH, IMO3BOJISIONIME KaK 3a]ep’KUBATh
MTOBEPXHOCTHBIN JIe/], TAK ¥ HAIPABIIATH €T0 B IPyrue O€30MacHbIC MeCTa.

KoHcTpykiust 3amaHu OOBIYHO MPENCTaBIsieT COOOW psifi 0ObETMHEHHBIX
HIApHUPAMU 3BEHBEB (U3 COCUHEHHBIX IEMsIMU WK 00JITaMU OpEeBEH WU B BUJC
ITIOHTOHOB).

Bonee HanmexHbIe 3ammaHu 00OPYAYIOTCS MOTPYKEHHOW B BOJY 3a0paibHOM
CTCHKOM B BHJE JICTO3AIIUTHOTO KO3BIPhKA, IOMOJHUTEIHHO HCKIFOYAIONIEH
TIOTHBIPUBAHUE JIbJIa. 3aKpeIICHNEe KOHIOB 3allaHu MPE/IToIaraeT BO3MOKHOCTD €€
BEPTUKAJILHOTO TIEPEMEIICHHSI TIPU U3MEHECHUU YPOBHEH BOJIBI.

B xauectBe mpumepa MOryT ObITH MNPEIIOKEHBI HECKOJIBKO BapHaHTOB
3aIaHei.

OmauM u3 crmoco00B OCTAaHOBKH JIbJa SBISIETCS 00pa30BaHUE NCKYCCTBEHHBIX
3aTOPOB HA 0€30MACHBIX 110 YCIOBUAM 3aTOPOOOPA30BAHUS YIACTKAX PEKH.

JIJTst 9TOM 1€ MOKET CITY)KUTh CUCTEMa U3 HECKOJIBKUX YCTPAauBaeMbIX (ITOJT
yriioM 45° k Oepery peku) mmop (moijy3ampya) mo obouMm Oeperam peKwu.
PaccrostHrue MEXIy OCSIMU TTONTy3anpy ] HE JOJDKHO MPEBBIIIATh IBYX ITUPHH PEKU
B MIEPHO]T MEKEHHU.

[IpouHOCTHBIE pacyeThl NOJATIMBBIX COOPYKEHUN BbINOIHAOTCA o CHull

2.06.04.82.
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Puc. 10.2. OnHomponeTHas Jie103a1ep >KUBAIOIIas 3aManb, yAep:KuBaemas
AKOPSMU Ha OAHOM IIPSAMOM JIMHUH
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Puc. 10.3. Pexomenayembiii poduiib MONEPEUHOTI0 CEYEHUS] TIOHTOHA C

KO3BIPBKOM

Puc.10.4. YcrpoiicTBO momy3amnpy/1 1 CO3/IaHUs UCKYCCTBEHHOTO JISJITHOTO
3aropa.
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11. ®OTOI'PAPUU CPEACTB BOPbBbI C JIEJOBbIMHU ABJEHUAMUAU
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Puc.11.1. Mexanudeckoe pa3pylieHue Jibja JIEI0pe3aMu Pa3IudHbIX TUIIOB.
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Puc.11.3. B3pbiBHBIE CIOCOOBI pa3pylIeHUs Jba.
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12.BBIBOJAbI U PEKOMEHJIALINU

1. Jlenossle siBieHus Ha peke Colpaapbs SIBISIOTCS BaXHOW COCTaBHOM 4acTbiO
THJIPOJIOTUYECKOIO0 peXHMa PEeKH, OKa3blBalOT OOJIbIIOE BIMSHHUE Ha
CTPOUTENBCTBO M OKCIUIyaTallMi0  TUAPOTEXHUYECKUX  COOPYKEHUU
pacroJioKEHHbIE Ha PEKE.

2. V3yueHne u yd4eT JEAOBBIX SBICHUHW HWMEIOT OOJBIIOE 3HAYCHUE s
NPOEKTUPOBAHUSA, CTPOUTEIHCTBA M JKCIUTyaTallMM PYCJIOBBIX W HATUBHBIX
THJIPOTEXHUUYECKUX COOPYKEHUHN Ha peKe.

3. B memsax ymydmieHus SKcIUlyaTtaluued THIPOTEXHUYECKUMHU COOPYKEHUSIMU
HEOOXOIMMO TMPOBOJAUTH TOJHBIA KOMILJIEKC HAOMIOACHUNA 3a JIEJOBBIMU
apreHussMu Ha p. CeIpapbe ¢ NPUMEHEHHEM COBPEMEHHBIX METOJIOB H
000py0BaHUS.

4. TlpaBuia sKCIUTyaTallli THAPOTEXHIUUECKUX COOpYyKeHUH Ha pekax KazaxcTtana
HEOOXOMMO YTOYHSATH C yYE€TOM MHOTOJETHHUX W COBPEMEHHBIX JaHHBIX
HaOMIOJICHU, a TakKe HaOII0MAOIIUXCS THUAPOJOTHUYECKUX HU3MEHEHUM
KJIMMara.

5. [Ipu »skcmmyaranuu  rugpoys3noB Ha peke  CeIpiapbs  YUUTHIBAaTh
MOp(hOMETPUYECKHE U TUAPOJIOTHUYECKHE OCOOEHHOCTH pycia, UIMPUHY U
rIyOMHY pyciia, YKJIOH PEKU U 3apacTaHue pycia u Oeperos.
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