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NPEAUCIOBHE

BcenencrBue BONOXO03AHCTBEHHOH AeaTenpHocTH B Oaccelimax pek
Uy u Tanac, TaK xe Kak u B psle APYrHx peunux Gacceiinos Cpen-
Heit Asum, Kasaxcrana m Ceseproro KaBkasa, o6pasoBajica 3Hauu-
TeJbHHH Je(UIUT BOAHHIX PecypcoB, HaOMOfaeTcs CHUXKEHHE CTOKA
B pPCKAX-BOJOHUCTOYHHKAX, NOBHIIEHME MHHEDPAJM3AIHM DEYHHX BOI.
B cBf3H ¢ 3THM BO3HHKJM Cephe3HLie TPYJHOCTH B BOLoO0ecrmeyeHHH
HAapOJHOTO XO3AHCTBA, B BOIPOCAX JEJEHHS CTOKA MEXJY OTAEJNLHHMH
pationaMmy, obnacTaMy, pecnyGniMKaMu.

Jaa Hayunoro o6OCHOBaHMS NpH AajbHeflleM MPOeKTHPOBAHHM
H 3KCIIYaTALHH OPOCHTEJBbHHX CHCTEM B -J4HHOM HCCJIEIOBAHMH IIO-
cTaBJeHH B KayecTBe OCHOBHHIX 3aja4 HafeXHad QlieHKa BOIHHX pe-
CypCcOB, 3aTpatr €TOXa Ha opolueHHe U (POPMHPOBAHHe BO3BPATHHX
BOJ, BJHSIHMS HMX Ha THOPOJIOTHYECKHH DEXHMM H BOJHOCTH pPeK.

Bacceiinn pex Uy n Tanac pacrnosoxeHH Ha TeppHTopnn Kuprus-
ckoit m Kasaxckoii CCP. Crox 3THX peK (opmMEpyeTcss B TOpHHX
pafionax Kwuprusum. HHTeHCHBHOe HCIOJL30BAaHHe BOAW HAaUpHAETCA
Ha PaBHHHHOWN YacTH pPeYHEIX AO0JMH NPH BHIXOJE peK U3 MOPHHX YlIe-
auil. Bonuble pecypcu pek Uy u Tanac B mpepenax pasBUTHX B 3KO-
HOMHYECKOM OTHOLICHHMHM, HO 3acymlnuBHX paiionoB CesepHoét Kupru-
ann, Hxambynckoii n Unmkenrckoi obnacrelt Kasaxckoit CCP siBasi-
I0TCsT B MEPBYK OUYEPEAb HCTOYHHKAMK Ce&JIbCKOX03AHCTBEHHOTO,
IIPOMHIIJIEHHOIO U KOMMYHAJLHO-OHITOBONO BOJOCHAGMKEHHUS,

BopoxoasificTeenHue OanaHcH paccmMaTpHBaeMHX OaccefiHOB peX
BechMa HaNpsXKCHHH. B TO ke BpeMs NepcleKTHBHEE MAAHH pasBH-
THSI Kpasi NpeLycCMATPHBAIOT CYLIECTBEHHHIH POCT BOJOEMKHX oTpac-
Jei 3KOHOMHKHM M B TE€pBYI0 Ouepejh OpolraeMoro semiepenwd. Ilpu
5TOM BO Bceil OcTpoTe BcTaerT mnpobiema Haubosee paHOHAJIBLHOLO
HCIIOJIL30BaHHst BOAHHX pecypcoB pek Uy m Tanac. Ilpumenurennno
X pEUIeHMI0 3THX 3aaay po 1970 r. runposioryyeckKHe UCCIEOBANNA
Ha pekax Yy u Tanac npoBoAmimch psajgom opranmsanuii. Ilepsue
MHCTPYMEHTAJILHEE olpenenesusi ctoka p. Uy otHocArcs K 1910—
1916 rr., xorpa nom pykoBoacTBom B. A. BacmineBa cocraBuasics
«[Tpoekt opomenust posmenl p. Uy». C xouma 20-x rogos B CBSI3H €O
CTPOMTENLCTBOM M IPOEKTHPOBAHMEM HOBHX ODOCHTEJIBHHX COOpYyXKe-
HUH HauyMHaeT JeHCTBOBATL MNOCTOSIHHAA THAPOMeTPHYECKASN! CeTh Ha
p. Uy »n ee OCHOBHHX OpHTOKaX. B pasinnunoe BpemMsi NPOBOAATCH
clenHalEHEEe HIPOJOrHYECKHe HCC/eJ0BAHKs, BKIIOUAOIINE H3MeEpe-
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HHs BoL03a0opoB w3 p. Uy u c6pocos BOAH B Hee, H3yueHHE CTOKA
«kapacy» H T. A. Takoro poaa paGoTH NPOBOAHIMCE M B KOHIe 30-x
TOJI0B Mepej CTpouTenbcTBoM 3anajHoro Boskmoro Yyiickoro kanana
(3BYK). B 1956—1958 rr. nJisi COCTABJEHHS CXEMHEH KOMILIEKCHOTO
HCNOJNE30BAHMSL  BOJHO-3eMeJBHHX pecypcoB  YyficKol — NOJHHE
A. T. Hanpsicos mpoussen o6GoGiieHHe MarepHAJoOB MO pPexXHMY H 6a-
Jancy atodl pekm 3a 1950—1957 rr.

Bonpoch pycioBoro soikoro Gajlanca pacCMaTPHBAJMCE NPH H3EIC-
KaHMY BO3MOIKHOCTEHl HCOOJE30BAHHA NOA3EMHEX Boja Kuprusuum pas
enell opowenua. Dt paGotm nposoawnmnck KuprHHMHUBX nop py-
Koeogcteom M. M. Kammunckoro g 1957—1963 rr. m nosxe. ¥YT0u-
HeHHsl PYCJIOBOTO BOJHOTO GajiaHCA OT/ENbHHX Yy4aCTKOB PeKH MPOBO-
annuck tTakke Cpenassoanpoekrom (1940—1947 rr.), Kasrumposon-
asnertpo (1960—1961 rr.), Kwuprmsrunposonxozom (1961—1963 rr.)
H JPYTHMH OpraHu3alusiMH.

YKa3zaHHHe THpPOJIOrHdecKHe McciefoBaHHA B OacceitHaXx pek Yy
u Tanac ochoBHBaJHCh, TJaBHEIM 00pa3OM, Ha TIHIPOMETPHYECKHX
JaHAEIX 6e3 MOCTAHOBKM CIEIlHAJBHEX HaGJoneHmii N0 yyeTy APYyrux
BECbMA BAXHHX COCTABJIAIONIMX BOLHOTO GajlaHca.

BuBonH, cieqaHHEE Ha OCHOBE HEJOCTATOYHOH HHQOpMAIlMH, Ha
caejylolleM 3Tane pa3BHTHA HAPOJHOTO XO3sHCTBA OKAa3aJHCh He-
NpHeMIeMEMH [JIfl OCYLIeCTBJIEHHA HayYHO OGOCHOBAHHOLO M PaLMO-
HAJILHOTO HCIOJL30BaHHA BOJHHIX PECYpPCOB, a TaKke IJs ONepaTHB-
HOTO pellieHusi BONPOCOB BojojefeHHs. B 3To BpeMss npaKTHYecKoe
3nayeHie HauynHaer MNPHOGpeTaTh ydYeT BO3BPATHHX BOJ C opoliae-
MHX 3eMeJIb.

B cBs3p ¢ atem B Teuchue 1971—1975 rr. ITH npoeen xoM-
IJIEKCHEIE HCCIEN0BAHUA BOJHOIO, TEIVIOBONO M COJEBOrQ GaljlaHCcoB
opomaeMux 3eMenb B 6acceiihax pek Uy m Tanac, a takxke pycio-
BOro BogHOro GanaHca 3THX PEK M HMX OCHOBHHIX NpuTokoB. Hccneno-
BAHHS THIPOJOIHYECKOH YacTH BOXOXO3AHCTBEHHOr0 0ajlaHca OCHO-
BHIBAJHChL KAK Ha pPe3yJLkTaTax H3MepeHHil, BLHINOJHABIIHXCH CHEly-
aJbHO opranm3osanHoél skcnedmumein I'TH, tak u Ha o6o6uienusix
naunex Kaszaxckoro u Kuprusckoro ynpasieHH# 1o THIPOMETeOpo-
JIOTHH, MMHHCTEPCTB MEJHOPalUMH M BOJAHOTO Xo3stficTBa obenx pec-
ny6nuk, Cowssoanpoekra, Yhpasieuus recjoruH Kuprusckoét CCP
u ap.

Ikcneaunynonnne uccaenoBahius 'MW Ha  opoliaeMux  3eMisx
IPOBOAMINCE Ha yd4acTKax oOmlefi mimowianavio 125 Tee. ra, sBasfio-
IIMXCSl THOMYHBIMH [0 TOYBEHHO-KIHMATHYECKHM, TCHJPOrecJoriie-
CKHM H MeNHopaTHBHHM ycaoBuam mist Uyiickoft m Tasacckolt ponun.
OnHoBpeMeHHO ¢ ONpefesieHVeM 3JeMeHTOB BOMIIOTO, TENJIOBOrO H CO-
JieBoro GaJsalncop IPOBOAHJIOCE H3yyeHMe (PaKTHYECKOro peikKuma opo-
HIeHHS] Pa3JHYHHX CCILCKOXO3SHCTBEGHIHX KYJETYP Ha TePPHTOPHH
Kasaxckoft u Kuprusckoit CCP.

B npopeneHynn moseBHX SKCHeAMUHOHHHX paGoT ¥ KaMepaJibHOH
o6paGoTke MaTepuasoB npuuuManu ydacrie: . I1. Ilporacos — Ha-
JaJbHMK skcneainnwu; B. I Emeny (1971 r.), xaug. reorp. nayk
K. B. Ismenko (1972—1974 rr.), H. II. Bupwoxos (1972—1973 rr.),
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IJI. H. Anmasos| (1975 r.) —3aMmecTHTeJU  HavyalbHHKA 3KClelH-

nuH; kanj. texH. Hayk B. B. CymMapokoea — orsercTsennH# HcpoJ-
HHTEJb CHAPOMETPHYECKHX PaboT; KaHA. TreoJ.-MHHepal. HaykK
A. H. 3enenon, cr. uuxenep . JI. OcKoJKOBa — OTBETCTBEHHHE HC-
TNIOJTHHUTEJH U IporeosloriyecKix pabor; B. M. DBepesonckuf,
H. 5. I'aspusenko, B. M. T'puropkun, B. M. Horos, . H. Hponos,
B. I1. Kapawos, M. A. Kpuseuuos, H. C. JleGenkosa, C. A. I1asnos,
B. HU. Crporos, P. B. Tecak, B. C. §lcakoB — HayaJbHHKH OTPSLIOB,
a takxe Oonplias rpynna HH:KeHepoOB, TEXHHKOB H ruapomerHabuio-
natene#. 3naunTeNbHuit oObeM paboT N0 OHpCAeNeHHIO BOAHO-(PHU3H-
CKHX CBOHCTB M XHMHUECKOIQ COCTaBa BOAHHBIX BHTSIKEK MOYB BHIIOJ-
HeH B JlaGopaTOpPHH MOYBONPYHTOB OTAEJA MCJIHOPATHBHOH rHAPOJIO-
rauu I'TH., XumHuecku#t anasu3 NOBEPXHOCTHHIX ¥ TPYHTOBHIX BOJ
nposoawicst B Ja6opatopusix BHHHKAMC  (r. ©pyusze)
KasHHHBX (r. Hxam0y).

TlonieBbie M SKCIEPHMEHTAJNEHEIE HCCIENOBAHHSI BOJAHOIO, TENJIO-
BOr0 H coJieBoro 6GaJlaHcOB OpOLIAeMHEX 3eMesNb, HX HayyHHH
aHaJu3 NMPOBOJAMJHCHL 1OJ, PYKOBOLCTBOM [I-pa TeXH. Hayk, npoo.

C. H. Xapuenko| , a HccliefoBaHHA pYCJIOBOro BoaHoro GaJjaHca ocy-

IECTBJSIHCE HOJI PYKOBOACTBOM j-pa TeXH. HayK M. b. Bonepuyna.

Ilo pe3aynpratam SKCHCPUMEHTANLHHX H TEOPETHYECKHX HCCIEAO-
Banuil ORJIN BHIOJHEHE PACYCTH ONTHMAJIEHHIX DPEXXKHMOB OpPOIIEHHH,
onpejielient 3HauenHs: 6e3BO3BPATHOrO BOAONOTPEGJIeHHS M BO3BPAT-
HEIX BOJ C OpolllaeMBIX 3€MeJh, PACCUHTaHbLl COBPEMEHHbBIE M l1epClek-
THBHHe H3MeHeHHs CTOKa pekK Moj, Bo3/1efiCTBHEM OpOIIEHHS, OLelleHo
B3aHMOJIeHCTBHE MOJA3eMHEX H PeUHHX BOL METOJAMH PYCJOBOTO BOJ-
HOro Gajlaica M aHaJIOrOBOrO  3JIEKTPOMOJIENIHPOBAHES, MpPOBCEHA
OIlEHKA H3MeHeHHA MHHCpPaJIH3alliH PeYIHX BOA H Jp.

OcyuecrsiienHne pa3paGoTKi HO3BOJMJIM 14Tk [MAPOJIOrHYECKOE
o60ocHoBanHe MNEpPCNeKTHBHHM I[JlaHAM MEJHOPATHBHOLO  CTPOHTENb-
CTBa, NO-TOBOMY MOAOHTH K OLlEHKe 3KCIJIYyAaTallHOMHEIX BOAHBIX pe-
CypCOB.

Kunra siBnsiercst pe3ysibratoM KOJJEKTHBHOrO TpyAa GOJLINOH
TPYINE COTPYAHMKOB HHCTHTyTa ((paMWIMH aBTOPOB OTAEJbHHX pas-
IeJI0B NOMEIIeHE B OLJIaBJEHHH).

Hapsiny ¢ pesyastatamu uccieasoBauuét I'TH B monorpaduu no-
MellleHE MaTepMaJjsl M0 BOAHoMy OGaJsiancy Yyifickoft AOJHHEL, npei-
cTaBieHnnkle Kau/l. TexH. mayk M. M. Kanmunckum (BHHHKAMC).
IIpopaGoTkn 1O MOAENHPOBAHHIO CHJAPOreoJOTHUECKMX  IIPOLECcCoB
B Uyiickoll /l0JIHHe BHIIOJNHEHH kKaHi. reoll-mMuH. mayk I. A. IUnHOoM
(BCETHUHIEO).

Hayunoc pepaktipoBaMue M NOATOTOBKA PYKONMCH K IeHaTH oCy-
liecrpiaens Kahi. reorp. nayk K. B. Llmmenko m kamu. TeXi. Bayk
B. B. Cymapoxkosoil.



NNPUHATBIE COKPAILEHUSA

ABM — aHaJIOro-BHUYNCIUTENLHAY MalIMHa
BBUK — Bocrouunii bonemoit Yylickuii kanaJ
BHHUHUKAMC — Bcecoo3nuii  HayuHO-HCCJIEAOBATENbCKHH  HMH-
CTHTYT KOMILJIEKCHOH aBTOMAaTH3alMH MeJIHOpa-
THBHBIX CHCTEM
BCETHHI'EO — Bcecow3Hblii HayuHO-HCCII€10BATEIBCKHE HHCTH-
TYT THAPOTeOJIOTHH H HHIXEHEepHOH reoJIOTHM
THIPOHUHIEO — IocynapcTBeHHEIl HHCTHTYT TMJPOTeOJIOTHH H
HWHXXeHePHOH re0JIoTHH
I'unposonxo3 — Bcecolo3uwii rocynapcTBeHHHH MPOEKTHO-H3EIC-
KaTeJbCKHHi M HayYHO-HCCJIeZ0BaTeNbCKHH HH-
CTUTYT BOJOXO3SHCTBEHHOI'O CTPOHTENLCTBA
I'TIMJI — runpaBinyecKHi IOYBEHHBIH  HCIAPHTENb-JIH-
3UMerp
IHAp. — THAPOJIOrHYECKUH
3BUK — 3anaaunii boaemoii Uyfickuil kanan
3MM, — 3HMOBbE
KuprHHHUBX — Kuprusckuil HayyHO-HCC/IEN0BATENbCKHH HHCTH-
TYT BOLHOIO X038HCTBA
KasHHMHBX — Ka3axckuii HayyHO-HCCJIENOBATENLCKHE HHCTY
TYT BOJAHOIO X03AHCTBA
MrHBOIX03 — MUHHCTEPCTBO MeJNHOpALMK M BOAHOIO XO038H
CTBa
Munreo CCCP — Munwucrepcrso reosioruu CCCP
MK — TTHKEeT
PBbB — pycsiosoit Boanmll Gananc
CKB. — CKBa>XMHa
Kuprusruagpomer — Kuprusckoe pecnyGJIHKaHCKoe YIpaBJeHHE IO
T'M1POMETEOPOJIOTHH
YOC — ympasiieHHe OPOCHTEJILHEIX CHCTEM
1. yc. — LeHTpaJibHaf ycaab0a



1. XAPAKTEPUCTHKA NPHPOOHBIX YCJIOBUMN
BACCENHOB PEK 4Y U TAJIAC

Peku Uy u Tanac, uMeromue cMexHHe GaccefiHbl, MPOTEKalT MO
Tepputopur Ceeproit Kuprusuw u lOxnoro Kasaxcrawa.r 3apox-
pasice B ropax Taub-IllaHsi, OHH TeKyT NpPEMMYIIECTBEHHO B CEBEPO-
3apafHOM HANpaBJeHHH W TepslTcd B [ypaHckofih HHU3MEHHOCTH.
Peka Uy okaHuMBaeTCs B Pa3JHBAX BHYTPHKOHTHHEHTAJLHOH MEJBTH,
a p. Tanac, asnaBmasAcs JeBoOGEePEKHEIM NMPHTOKOM p. Uy, B Hactos-
llee BpeMs He /IOCTHraer TNaBHOH pekH, TaK Kak pasbupaerci Ha
OpolleHHe.

1.1. Peaned

Crpoenne mosepxHocTd Bojoc6opos pek Uy u Tanac cioxkiio u
PasnoobpasHo: 10r0-BOCTOYHAS YACTE — FOpPHEE XpeOTH M MexXrop-
Hele BnaanHe CesepHoro Tsub-lllaus, a ceBepo-samamnas — pas-
HHUHHEe H HU3VIeHHBIE IIPOCTPaAHCTBA C MecKaMH MyYIOHKYM H TYCTH-
He#l Bernak-Ilana.

Bacceitn p. Uy B ropuo#t yacty orpaHHueH BHCOKHMH XpebGramu
Kupruscknm, Tepckeii-Ana-Too, JKyMroitay M HX OTPOraMH Ha IOre,
Kronré#t-Ana-Too u 3aunufickuM Asiatay Ha BOCTOKE, a B PABHHH-
HOW — ¢ ceBepo-BOCTOKa HeBHICOKHMH ropamu Uy-Hlamiickumu u Ken-
JEKTac, ¢ wro-3anajga xp. Kaparay. Ilepsre Tpu Xxpebra OkpyxawT
Koukopckyio korsosuny, Kroureii-Ana-Too u 3auwnmuiickuit  Anaray
3akayant Mexay coboét Yonr-Kemuuckylo Bnanuny, a mexay Kup-
THackuM XpebGrtoM, ropamu Kenawikrac u Uy-Hnuiickumu waxonurcs
obmupuas Yyiickas ponuna.

Bacce#m p. Tanac ¢ wra orpanmyen xp. Tanmacckum Asaray,
¢ woro-3anana — xp. Kaparay. Or pacnoso:keHHOro cesepo-BocTouHEE
Gaccefina p. YUy on orgensiercs rpebuem  Kuprusckoro xpebra,
a4 B PaBHHHHON wacTH BOAOpa3/eNbHAs JUHHA 3THX Oaccefiios Ipo-
xonut mo neckaM, Mexny Tanacckum Anartay m Kuprusckum xpe6-
TOM pacnoJioxkeHa Tasacckast J0JIHHA.

Xpebrer 3awnuickuii Anatay ¥ Kuprusckuil, Kiouréit-Ana-Too H
Tanacckwii Anatay BXoast B cesepuyio Betsb Tsmb-Illams, oTaedsio-
wyrcs oT OCHOBHOH ero wactu HMecuk-Kynsckoit B Koukopckot KoT-
JosiHamu. HOxuee 310éf BeTBM pacnosaraercss BTOpasi, OCHOBOfi KO-
Topo#i seasterca Xp. Tepckeii-Ana-Too. I'peGHu mepeyncsieHHEX xpe6-
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TOB 4YacCTO NOCTHralT aGCcoIOTHHIX BoicoT 4,0—4,9 teC. M. Has
BLICOKOTOPhSl THIIHYHE JI€IHHKOBHE (popMH pefkeda: Kaphl, Tpory, 60-
KOBHE KOHEUHEIE MOPEHHL

B BLICOKOrOpHOMH 06J1aCTH TOJHHH peK INyOOKHE, HMelOT BHJ ylIle-
JHfi M KaHBLOHOB C Y3KHMH JHHIAMH, 3aHATHMH DyCJaMH, H JHlIb
B BEDPXOBbSX PEK B 30HEe YETBEPTHYHOLO OJIeN€HEHHs OHH HIHPOKHE
KOpHTOOGpasHue. CKJIOHE XpeOTOB pacujieHeHH JOJHHAMH pPE€K H
pyubeB V- u U-oGpasHofi ¢opmu. HauGoseswe#t sposnonunoft pacule-
HEHHOCTBI0) XapaKTEepPH3YIOTCH ceBepHHe CKJIOHH Kuprusckoro xpebra.
B samanuom nanpasiesHu xpe6th Kuprusckuit u 3aunuiickuii Ana-
TAay NOCTeNeHHO chHuxkalTesa. B Bepxosesax p. Tanac or nepsoro us
HHX oTBerBiasiercst Tanacckuiél Asnatay. Kuprusckuii xpeber 3akanyu-
BaercA y r. JI»kam6yna HuH3KuMH ropamu Tek-Typmaz. XpeGer 3au-
JUiCKHE AJaTay, noHHxasiCh, nepexojHt p cna6o nopHATHe Yy-
WnuiickHe rope, OJHH W3 OTPOrOB KOTOPHX OKaHuyHBaercs UyMmHil-
CKHMH CKaJlamMM Ha npaBom Oepery p. Uy y r. I'eopruesckoe.

B Huskux Yy-Hnuiickux ropax u ropax Kenamkrac Ha npasoGe-
pexbe p. Uy 3aBepuriaercs ropeas 4actk ee Bojopaszeia (najee BO-
Jlopa3fiesipHas JIHHHA NPOXOJHT Mo nycThke bernak-Hana). s aTHX
HH3KHX IOp XapaKrepHH OOLIHPHHE BEIPOBHEHHBIE I[IOBEPXHOCTH, Or-
PaHHUEHHBE KPYTHIMYM pacijieHeHHEIMH CKJIOHAMH.

XpeGer Kaparay, samuikatomuii 6acceiinm pek Uy u Tasac coro-
3anaga, nporsarusaerci Ha 300 kM. HauBrcIIas oTMerka ero rpeGHs
JEeXHT Ha abGconoTHoil BHcoTe 2180 M. CKJIOHH pacceyeHH JOJH~
HAMH MHOrOYHCJIEHHHX BOAOTOKOB. I'Jly6HHAa HX Bpe3a COCTABJAET
200—300 m.

MexropHEle paBHHHE, ABJASIONIHECH OGJACTAMH HaKOIMJEHHR CHO-
CHMOro c rop o6JOMOYHONO MaTepHasa, B MOArOpHOH MoJioce cJIOXKeHb
OTJIOKEHHAMH KOHYCOB BEIHOCA PEK H JeJIOBHAJLHEX LIIeidoB,
2 B LlEHTPaJIbHON YaCTH BnaJHH — ajuriosueM. IloBepxHOCTE 3THX noja-
FOPHHIX AKKYMYJIATHBHHIX PaBHHH — IJIOCKAaf HJH CJ1a0OBOJHHCTAA,
HAKJIOHE€HA K oceBHM wactaMm Bnagun (yxiaon 0,005—0,05), 3ansiTHIM
rnasHofi pekoil. TeppacupoBaHHEE aJ/OBHAJbHEE PaBHHHH pasjHya-
I0TCA HEe3HAYHTENbHBIMH YKJIOHAMH NOBEPXHOCTH, YCTYNH TE€pPPAC B pe-
Jbee BHpazKeHH 0GHYHO cnaGo. IlofiMbl pasBuTH NOBCEMECTHO, MO~
BePXHOCTh HX YaCTO M3Pe3ana CTapHUaMH,

B Yyficko#t moJuHe moaropHO-PABHHHHEIE KOMILIEKC pejbeda pas-
BHT HauGosee mosno [21]. On Br/IKOYAET KPYTOHAKIOHHHE cllafo H
Hersy6oko (no 10 M, pexe Jo H0 M) pacuieHeHHHE KOHycaMH
BHIHOCOB paBHHHH. [lepuepnueckne 4acTH KOHYCOB HMEIOT TYCTYIO
ceTb HErJy6okux (10 b M, peako a0 20 M) 3pO3HOHHHX JAOJHH peK
pPONHMKOBOro nHTaHHs (kapacy). B npenmenax npeldropHHX paBHHH
BCTPEYAKTCS YYACTKH BCXOJMJIEHHOrO, BOJIHHCTOrO pesbeda ¢ rayGH-
Hofi pacunenenus g0 50 M, pexe no 100 m (pafions cen Bacuineska,
CrenHoro, ysan Caproy). Hakonern, B Uyfickylo paBHHHY BXOAHT Tep-
pacrvpoBaHnas aJJIIOBHAJbHAA pPABHHHA, paCUIMpAIOMIASLCH N[O Mepe
yhajienHs ot Mecta BHXoja p. YUy u3 rop. B wmexpaypeune Ana-
Apya—Dblchk-Ata nporsrupaercs mojioca CTYMEHYATHX OPEAropHEL
(<MPHJIABKOB» H/IH «aALIPOBY»).

8



Tanacckasi 10JIHHA OCJIOXKHEHAa BHYTPEHHHM MOAHATHeM (yHia-
Menta — ropamu Fukeneray, KoTopHle pasnensior ee Ha CeBepHyio
Tanacckyo u IOxuyw Tanacckyo nonuusl. Ilochenusis B 3HauMTeNb-
HOH CcTeneHH 3aHATAa KOHycoM EBbiHoca p. Tanac.

Uyiickaa n Tanacckas JOJNHHE TPEACTABIAT H0ro-3anajlble 0KO-
geynoctH o6ummpHofi Uy-CapHCcyiicKoit  JlenpeccHn  0alieo3oiicKoro
(¢pynnamenTa, npossdasionefics H B coBpemeHHoM penbcde. Ouy OTHO-
CATCS K THOY BHEUIHHX MEXIOPHHIX BIAAHH, TAdK KaK OTKPHITH (BTO-
past B MeHpllleH CTENEHH, yeM NepBaf) B cropony TypancKOH HH3MeH-
HocTH. JpyrHe ke BHanuHBl — BHYTPEHHHE, 3aMKHYTHI€ TOPHBIMH CO-
OPYKEeHHAMH.

Boanemy yacte KoukopcKoit KOTJIOBHHE 3aHHAMaeT TeppacHpOBaH-
Has aJuopuasibHas pasamna. B Hecuk-Kysibckoft  KotsioBume, no-
MHMO TNOArOPHHX HAKJOHHBIX pPaBHHH, BAOJE 03. Mccwk-Kyab mpots-
rHBaeTcst y3Kas noJjioca IWJIOCKOH o3epHOH paBHHHE, ¢ KoTopoil B 3a-
najHOH YacTH KOTJIOBHHB cousieHsieTcst noJimua p. Uy.

O6mnpHele paBHHHHBIE npocTpaHcTBa B npefenax Yy-Capwicyii-
ckoft nenpeccHu (OPMHPOBAJHCE B IPOLECCE  PPO3HOHHO-AKKYMYJIst-
THBHO# nesrtespHOCTH pek. Ha Mexpypeupe Uy—Tanac noBepxHOCTh
2JUTIOBMAJIBHOW PABHUHE OCJIOXKHEHA 30JI0BHIMH (popMaMH (B meckax
MyionkyM). 31eck HaHOOJBIIYIO MJCLIAAL 3aHHMAeT TPEThbs HAANOM-
MeHHas Teppaca. Ha BHCOKHX Teppacax pesbed TIpsinoBHE H  Gyr-
PHCTO-TPANIOBEIE € OTHOCHTEJILHBIMM HpeBHLIeHHssMH 156—80 M. Ha
HH3KHX Teppacax wyaule BcTpedaroTcs OyrpHCTele siqeHcTHle  (POPMBL
ITecky oObIYHO 3aKpelJieHHHe HA BHCOKHX Teppacax MeCcTaMHu mnepe-
BepaeMmue IloBepxHocTh meckoB MylOHKyM HMeeT HAKJIOH K CEBepo-
3anajy, €e aGCOJIIOTHHE OTMETKH B 3TOM HAlNpPaBJIeHHH YMeHhIIAlOTCH
or 640 no 130 M. O6mupHBIe OpOCTPaHCTBA B HHXKHEM TeyeHuH p. Uy
3aHMMaer 03epHo-a/INIOBHAJIbHAS paBHHEA, NpeicTaBasiomas coGoi
BHYTPHKOHTHHEHTAJBHYK NenbTy p. Uy, exerogHo B ToH HiIM mHOH
Mepe 3aTalJIHBaeMyl0 BoAOH. DTo Tak Ha3HBaeMHe pas3iuBu p. Yy
{(T'yaseBckue, ¥Ynan6Gensckue, Kamkanuackue).

JIpyruM KpynHEIM paBHHHHBIM palOHOM HBJsETCS NYCTHHS Der-
nak-Jlaja, zanuMaroniast npaBoGepexilyio 9acTe GacceiiHa p Yy Kk 3a-
naay or Yy-HMauiickux rop. ITopepxHoCTh €e MJIOCKasT WM MOJOTO-
BOJINACTAS, OCJIOXKHENHAA COPOBO-1eQIAHOHHEIMH BNaHHAMHK, a B BO-
CTOYHOM YacTH oCTaHIIAMH HH3KHX TOp H MeJKoconouHukKa. Hap mamroM
Jonunu p. Uy oOHa BO3BHINAETCS HAa HECKOJbKO [ECATKOB METpPOE.
A6conothrie BEICOTH ee cocTaBasior 300—350 M, Jauiie B BoCTOYHORM
gacTH — a0 974 m.

MameHenust B cTpoeHMH mnosepxHOCTH BojocGopos pek Uy u Ta-
Jlac CKa3bIBalOTCs Ha Impolieccax (QOPMHpOBaHHMS croKa. Tak, ropuas
TEPPHTOPHS ABJseTcH 30HOH (POPMHPOBAHHSA PEYHOro CTOKA, TOrAa Kak
Ha paBHUHHBIX yYacTKaX HOPOHCXOASIT TpPaHCQPOpMauus H nepepacupe-
JellenHe CTOKA MeX/y pa3JHYHBIMH €TO 3BEHbAMH, [OTEPH HA Hcoa-
pPeHHe H OpoOIIeHHe,



1.2. Kaumar!

Kaumar paccMarpHBaeMOH TeppUTOpHH, OCOOEHHHO PABHHHHOH €€
qacTH, ABJAAETCA CYXHM M XapakTepu3yeTcsi pe3KOf KOHTHHEHTAJb-
HocTblO. llpeobnajaroilast sicHass H CyXas NOroja B 3UMHHH NEpPHOM
o6ycinoBjeHa BiIusiHHeM oO6Jacrell BHICOKOTO [NaBJEHHS, a B JieTHHH —
NOCTYNAIOIIHM C I0ra TPONHYECKHM BO3LyXOM. BHXOAB IHKJIOHOB
C 3anaja W CeBepo-3amafia BH3BIBAIOT PE3KOE MNOTeNJelle H OCAAKM
3UMOH, a JeToM — ocalkH OOGJIOKHOro H JIHBHEBOTO Xapakrepa. B Hus-
KOropHeix pa#ioHax (o 1000—1500 M wapg yp. M), rie IHK/IOHHYE-
CKas [LeATeJbHOCTb pasBuTa 0oJiee CHJBHO, KOHTHHEHTaJbHOCTH H CY-
XOCTb KJAHMaTa MO CPaBHEHHIO ¢ pAaBHHHHOH MECTHOCTBIO 3HAUYHTE/JbHO
ocnabnena. Beime 1500 M Hajp yp. M. KOHTHHEHTAJbHOCTh KJuMaTa
BHOBb YCHJIHBAETCH.

Pacnpenenesne TeMnepaTypHl Bo3iyxa B Gaccefinax pek Uy u Ta-
Jiac 3aBHCHT IJIABHBIM 00pa3oM OT BHCOTHL MeCTHOCTH Tak, cpeiuss
rofioBasi TemmepaTtypa Bo3Ayxa uamensercs or —l... —2°C B Bul-
COKOTOpHEIX paHoHax go 7... 10°C e Uyiickoit u Tanacckoit joai-
HaXx.

CaMBIM XOJIONHBEIM MecslleM SBJASIETCS SIHBapb, CPeIHAS MecsuHasd
TeMIepatypa BO3JyXa KOTOPoro KoseGnercsi B Ipefenax —>o...
—13°C, a a6cosoTHHH MUHEMyM B OaccefiHax oOeHX peK aocTiraer
—42... —46°C.

Bausune penpeda Haubojiee pe3KO BHpaxKeHo B SHMHHI NEPHOA.
IIpn papHaiMOHHOM BHIXOJAXKHBAHHH XOJIOJHHH BO3AYX C Top 3a-
crauBaeTcs B KOTJIOBHHAX H OPHBOIHT K (DOPMUPOBaHHIO HHBEPCHH.

Hanbonee BHCOKHe cpelHHe MecsuHbie TeMIepaTyph BO3jyXa
HabMI0NA10TC B HIOJE, H3MeHssick oT 8—9°C Ha ceBepHHX CKJOHAaX
Kupruackoro xpebra no 26—27°C B nycTHHHBEIX HH30BbAX p. Uy.

YceToliuuBef Nlepexoj cpefHeH CYTOUHOH TeMIEPATYpH  Bo3JyXa
uepes 0°C B HHxHeM Teuenud pek Uy u Tanac npoucxomur 10—
13/111 u Bo BTOpOH nekajne Hosi6ps. Ilo Mepe yBeJHYEHHsT BHCOTH
MECTHOCTU TNPOJOJIKUTENBHOCTh TeIVIOro MepHoaa ¢O CPEeIHHMH Cy-
TOUHHIMH TeMIeparypamu posayxa Boiune 0°C ymenbiiaercs. Ha Bh-
cotrax oxkono 3000 M mapg yp. M. yCcToiuHBBHE NepeXOAH TeMIlepaTypH
Bo3nyxa uepe3 0°C npoucXOnsiT B KOHIE anpessi H B NepBoil Jekaje
OKTA0pA.

Baaxuocte Bo3yXa H3MeHsIETCSs B 3aBHCHMOCTH OT BHICOTH Me-
CTHOCTH, BpeMe€HH Toja, HHPKyJsLMOHHBX 0coGeHHOCTel aTMocgephl
CpenHHe ronoseie 3HaueHust AedUUUTa BNaXKHOCTU BO3JAYyXa, Kak Ipa-
BHJIO, YMEHBIIAIOTCS C BHICOTOH MecTHOCTH, H3meHsisicb o 9—10 rlla
Ha paBHEHHe 70 2—4 rlla B BHICOKOTODHEX paiioHax. 3uUMoii ero cpel-
HHe MecsfiuHbie 3HaueHUs Hepequku u koneGmorcs ot 0,5—1,3 rlla
Ha paBHHHe 1o 1,5—2,5 rlla B mpearopbsix u Bemie. HauGompuiui
cpenHuit  MecAuHBIL  Je(HIHT BJAAKHOCTH BO3lyXa OTMeYaeTcs
B MIOJie—aBrycte H pnocturaer 24—28 rlla B Hu30BbsX pek Uy u
Tanac. B BHCOKOTOpHEX paiioHax Ie(HIHT BJaXKHOCTH BO3iyXa CO-
craBJsier Bcero 4—5 rlla.

! Tlonpobhas KHMaTHYECKAs XapaKTepPHCTHKa NPHBOAHTCHA B crnpabounuke [72].
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Ha BerpoBo#i pexxum paBHHH H NPENropuil OCHOBHOE BJIHSTHME OKa-
3BIBAIOT UHPKYJASIHOHHBIE YCA0BHS. B BBICOKOropHEIX pafioHax Hal-
JIOAIOTCST TOPHO-AOJHHHAS H CKJIOHOBasi uupKyasuuu. CpelHue ro-
JIOBBIe CKOPOCTH BeTpa m3Mensiiorces ot 1,8 no 4,3 m/c, Bo3pacras mno
Mepe yBequueHHs abconoTHOR BricoThi MecTHocTH. HaubGodabine cpen-
HHe MECSiUHble CKOpocTH Berpa (3—b5 M/c) HabmopaioTcs B BeceHHe-
JIeTHHIl MEepHOL, YTO CBS3aHO C YCHJICHHEM NHKJIOHHUECKOH NesTesb-
HOCTH HJIM TOPHO-AOJHHHOR LHPKYJAsUHH. B BBICOKOTOpHOH 30He M
Ha rneperajlax MaKcHMaJjlbHbie CpefHHE MeCHYHBie CKOPOCTH BeTpa
(3—5 M/c) nabmopaoTcss 3MMOH, a MHHHMaJbHHe (oKodo 3 mfc) —
JetoM. Ilpu NMpoXoXKIeHHH (PPOHTOB CKOPOCTH BeTPa pe3Ko YBeJIHUH-
BatoTcst (mo 2b M/c), BHI3BEIBasi NMbUIbHbBle OYPH, UTO 0COOEHHO Xapak-
TEPHO [JIsi PABHHHHOH TeppUTOPHH.

Pacnpenenenne atmocepHBX OCAJIKOB Ha HCCJAENYeMOH TeppHTO-
PuUn XapaKrepHdyercsi KpaiiHeli HepaBHOMEPHOCTBIO H 3aBHCHT B OC-
HOBHOM OT BBICOTH MECTHOCTH W OPHEHTanmuH XpebTOB MO OTHOIIe-
HUIO K BJIATOHECYLIUM BO3JYHIHbIM MaccaM [22, 23]. HauGosabiune
rojoBbie cyMMbi ocafikoB (okogo 1000 mmM) mabuaiofarmTcs B BEICOKO-
ropHHIX pa#ioHax xpeGroB Kupruackoro B Tanacckoro Anartay, Hau-
MeHbIllle — B HU30BbAX pek Uy um Tanac, 1. e. B nycThHax beTmak-
Hana u Myioukym, the oHu cocrapasior 170—200 mm.

B Tanacckoit jponyHe, 3aKpBITOil ¢ céBepa M IOro-3amaja xpe6-
TamH, o BeicoTh 3000 m Hax yp. M. 3a rox BEINajaeT 0CajKos B Cpefi-
Hem Ha 20—30 9% wmeHbiIe, yeM HA COOTBETCTBYIOIIMX BEIcOTax B Uyil-
ckoit fonuHe. Ha Gojee BHICOKHX YPOBHSIX Pas3JjIHUMS B YyBJaMKHEHMH
CIJIaXUBaloTCs.

Pacnpenesenne ocafkoB ¢ BECOTOH HeoAunakoBo. s pek, no-
JIHHB KOTOPHX OpPHEITHPOBaHH MO HalpaBJIeHHIO BJATOHECYL(HX IT0-
ToKOB (Hanpumep, Kapakosa, Yukomoft, Hour-Kemun u ap.), xapax-
TEPHO CPABHHTENBHO pPaBHOMEPHOe YBeJHMEHHE OCAaiKOB € BHICOTOML.
Peunbie gosuHEB, OpHEHTHPOBaHHBIE MEPTeHIHKYAspHO Npeobialaio-
flleMy HampapJ/eHuI0 TepeHoca BAATOHECYIIHX BO3AYIIHBIX Macc, Xa-
PakTepH3YIOTCH YMEHbIIEHHCM KOJHYECTBA 0CAJKOB B HX YacTsax IO
CPaBHEHHIO ¢ NPEATOPHBIMH M BHICOKOTODIBIMH 00JIacTSIMH.

B paBHEHHBX wacTsix Uyiicko#t 1 Tanacckol fo/MH B TeNJAHH me-
puox roxa (anpenpb—oKTAGpb) orMmeuaercs Ao 50 Y% romoBoil cyMME
ocankoB. Ha ropumix ckioHax xpebros Kmprusckoro u Tasacckoro
Anaray B 3TOT XKe MepHoX Beimagaer 60—75 Y% ronosoil cyMMLl ocaj-
koB. Haubosblllee HX KOJHUECTBO — anpenb—wmail. Brtopoil, MeHee
3HauHTeNbHLIE MaKcuMyM, Habmwopaercs B OKTabOpe—HosiOpe. B BEH-
COKOTOPHHX 00sacTaXx wanbojblilee KOJHYECTBO OCAJKOB TaK¥e INpPH-
XOJHTCH Ha BecEHHe-JIETHHH MePHON ¢ MAaKCHMYMOM B Mae—HIOHE.

CoOTHOLLIeHHe KHAKMX H TBEPABX OCAIKOB 3aBHCHT JIaBHHM 00-
paszoMm or seicoTh MecTHocTH. Mo 2500—2700 m Hanx yp. M. B roio-
BOH cyMMe mnpeobanaroT RKHAKHE OCafKH, Bhilile — TBepibie. Ha BhH-
core Gosiee 4000 M ocafKH BHNAZAIOT TOJBKO B TBEPIOM BHIE.

Bcenenctrue GogblIoro mepenaja BHCOT  pexuM  (POPMHPOBaHHSA
CHEXKHOTO TNOKPOBa pacCMaTpHBaeMoil TeppPHTOpUN BecbMa pas3HO00-
pased. Tak, NMPOLOJIKHTENBHOCTh TMEPHOAA CO <CHEXHBIM MOKPOBOM
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uamensiercss ot 70 cyt Ha Brcorax 200—400 m napg yp. m. go 200 cyr
Ha oTMeTKaX okosio 3000 M Hapm yp. M.

Haunnas ¢ soicotet 1300—1500 M Ham yp. M., YCTOHUHBHIH CHEX-
Hblff TOKpoB o6pasyercsi MouTH exeroxHo. Ha teppuropusx, pacmno-
JgoxeHnnx HHxe 1300 M Hanm yp. M. NMOBTOPSEMOCTb 3HM C HEYCTOH-
YUBEIM CHEXXHBIM NOKpoBoM kosgeGierca oT 10 no 20 Y%. O6wiuno yc-
TOHUMBBI CHEXHBIl NMOKpor oOpasyeTcs B HofaOpe-—Iekabpe H
CXOIHT B (peBpajie—mapre, T. e. JAepXKHTCH 2—4 Mmecsiia B Tony.

Ha paBHHHax cpeianssi BHICOTa CHEXXHOIO IOKpoBa COCTaBJSieT
10—20 c¢M. 3amac Bojibl B CHere B 3aBHCHMOCTH OT BBICOThI MECTHOCTH
H OpHEeHTallWH CKJIOHOB KoJjebmercs or 10 mo 50 MM cnos. B BHCOKO-
FOPHEX 006J1aCTAX (QOPMHPYETCs Ce30HHHIH CHEXXHEI MOKPOB BHICOTOH
1—2 m u ¢ 3anmacamu eaaru 200—300 MM cnost BOAHL

1.3. I'naponornyeckne ycjaoBHs

Hnsi wayvaemoH TeppHTOpHH XapakrTepHo MHoroo6pasne (opm
peuHol CeTH: MOCTOSIHHBiE BOJOTOKH, NepechXamollHe peKH-cal, CyXHe
pycna ajJiOBHaJIBHBIX PaBHHH, BOAHBle OOBEKTB HCKYCCTBEHHOTO
MPONCXOXKAECHHS (KaHalbi), MpHOOGpeTIIne YePTH eCTeCTBEHHHX BOLO-
TOKOB.

O6mas npotsxenHocTs pek Uyiickoro u Tasacckoro GacceilHOB
cocrapasier 38 500 kM, rycrora peuyHoi cetH — B cpefHeM 0,4 KM/KM?,
YKJIOHH Koqe6IIoTesl B WHPOKHX mpenenax (2—200 Y%o). Ianasuolt pe-
kol sBasiercs p. Uy ¢ Miomagapio Gaccefina (Bkiioyasi GeccTouHELe
obsacrn B Hu30Bbsix) 67 500 kM2 Ha yuactke ot ¢. BeicTpoBka 1o
r. TokmMaka peka MpOTEKAaeT B OTJIOXKEHHSX CBOEr0 KOHyCa BBIHOCA,
3HAYHTEJbHAS YacTh €e CToKa Tepsiercss Ha Quabrtpanumo. Huxe
r. Tokmaka no UyMBIICKOH MAOTHHH B A0JHHe p. Uy Ha MOBEpXHOCTb
BHIXOJSIT MHOTOUHCJIEHHEIE «KapaCy» M obpasyerca p. Kpacuas, xa-
paxTepHayolascs mnocrosHcTsoM Aebura B Teuenme Beero roxa. Mo
1975 r. cpemumii MHOTOJIETHHH CTOK ee cocTaBisa 23,8 /e, mocne
1975 r. HaMeTHIOCH MOCTENeHHOE CHHIKEHHe PacXojoB Boabl fo 20—
21 m¥/c.

C otporos ceBepHoro ckjona Kuprusckoro xpebra u Uy-Homii-
CKHX TOp B [JOJHHY CT€KalOT MHOTOUHCJEHHBIE NpaBhie M JeBHe IpH-
ToKH p. Uy, riaBnelfiiuMy u3 KoTopux sasasoorcs Your-Kemun, Kuun-
Kemun, Illamcn, Kerath, blcbik-Ata, Anamennn, Ana-Apua, Cyxyayk,
Ax-Cy, Kapa-Baate u np. Bce mpHTOKH, NMonajasi B 30Hy NpelAropHH,
HHTEHCHBHO pa3fupaloTcst Ha OpolleHHe H INPaKTHYeCKH He JIOHOCHT
Bony o p. Uy. B Uylickoit nosHHe OT peKH OTXOAAT KPYNHEE OPOCH-
TeJIbHEE KaHAJBI.

Btopoi#t mo Beanumne spasiercs p. Tasac ¢ mnpurokamu Koaba,
Bem-Tam, Ypmapan, Kywmsunrar, Kapa-Byypa, Kenkon, Heappsl
B wHpoKoii MexropHoit foJuHe BHKJIHHHBAIOTCS HCTOUHHKH «Kapacy»,
HanGboJiee 3HauHTesbHbiEe H3 KoTOpbiX Kuposckne n MunGynak. K 6ac-
ceiitny p. Tanac raroreer p. Acca. Peku Gacceitna p. Tarnac Takxe
pasOupalotcss Ha opoinenne. B Mmexaypeube Uy—Tanac ¢ ceBepHoro
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ckloHa xp. Kaparay crekaloT, Tepsisicb Ha paBHHHE, Psii HeGOJBIIHX
peuek, KaK MpPaBHJIO, MEPECHXAIOUIHNX B JIETHHH MepHOI.

B Gaccefinax pex Uy n Tanac pacnpocTpaHeHE! 03epa pasyHUHOrO
NPOHCXOXK/eHHsI (MOpeHHBe, 3aBajlbHble, NoNHHHBE). Hanbonee kpyn-
Hble — fonuHHbie (Buittukons, Axkkonp). O3epHOCTb TEPPHTOPHH HE
npeswilaer B cpequem 1 %.

Hs popoxpanmnmuy Hajzo otmetuth Opto-Tokoiickoe (W =
= 470 mau M%), Tamytkyieckoe (W = 620 man m®), Kuposckoe
(W = 550 mun m%). Mmeercs eile Uenbiil Pl HE3HAUHTEJNbHBIX IO
o6beMy BOAOXpaHHJNIN, a Takxke okono 80 mOpynoB H  BOJOEMOB,
npeiHa3HaYeHHHX JJIs Ce30HHOTO H CYTOYHOTO PEeryJmpoBaHHA CTOKa.

OcobenHocThio ruaporpadup TOPHBHIX CTpaH HABJSETCH  HAJIHUYHE
JIENHHKOB H CHEXKHHKOB Ha mNpurpeCHeBHX yuacTkax xpebtoB. He
ABJSIETCS HCKJIIOUEHHeM H paccMaTpuBaeMbiii paiioH. Tak, miomanb
onenenenns B Gaccefinax pek Uy m Tanac cocrasasier 762 km? [72].
JlenHnkn HakKmalAbBalT OCOOBI OTMEeUAaTOK Ha THAPOJOTHUECKHH pe-
KHM pek: KosebaHHsI CTOKa ropHBEIX peK H3 roia B roa Haubosee
BHIPOBHEHB!, MOJIOBObeé HMEET HAHOOJBINYIO MPOAOJNKHTEIbHOCTD;
CTeleHb OJIe[leHEHHS ompellelisieT BOLOHOCHOCTh pPeKH M T. 1. B To ke
BpeMs, mo JauueiM A, T. HabsicoBa [32], B JMennukax copepxurcs
JHIb 12-meTHH# o6beM ToloBOro CTOKA, TAK YTO 3allack Jbja HeE
TaK YK BelHKH H HX He CJIelyeT paccMaTpHBATh KAK HeHCUeplaeMHE.

Ilo xapakrtepy HampapJeHHOCTH BojnHoro GajaHca Ha paccMaTpH-
BaeMOH TEePPHTOPHH BHIAEJSIOTCH [Be FHAPOJOrHUECKHe OO0NacTH —
obaacte oOpa3doBaHHf p o0JacTb pacceHBaHus cToka. K mepsolt or-
HOCHTCH TrOpHasi yacTb TEPPHTOPHH, TAe mnpeobianaeT NMpHXOJ BJAru
HaJ ee pacxoioM H Tje XO3sHCTBEHHAN NeSTENBHOCTh NOKA HE oKa-
3aja CyIIECTBEHHOTO BJHsIHHS Ha CTOK pek [8]. O6nacty pacceuBa-
HHS pacroiaraercsl B NOJHHHBIX paHoOHAaX, T'le HHTEHCHBHO pPa3BHTO
OpOLIEHHE, B CBSI3H ¢ YeM Pe3KO BHJIOH3MEHSETCS eCTEeCTBeHHHIH pe-
XHM KpynHeiX pek (Uy, Tanac).

Cornacno kaaccugukanuu B. JI. 3aiikopa, GOJBIIHHCTBO PEK OT-
HOCHTCS K peKaM ¢ NoJIoBojbeM B Teruylo uactb ropa [30]. ITo knac-
cupukanun I1. C. Kysuna [5l], omHy uacTh peKk cjelyeT OTHECTH
K TpylIle peK ropHO-apKTHYECKOH 30HBI XOJOAHOTO KJIHMAaTa C JEeTHHM
HOJIOBOIbEM, JPYrylo — K peKaM TOpPHO-JIeCHOH 30HEl yMEpPEeHHOro
KINMaTa ¢ BeceHHEe-JeTHHM NOJIOBOABEM H, HAKOHEL, 3IeChb MOXKHO
BCTPETHTb PEKH TOPHO-CTENHOH 30HbI C BECEHHHM MNOJOBOJAbeM. Pop-
MHPOBaHHEe CTOKa OOycioBiamBaercsi OalaHcaMH BJlarH M TeIja.
Huxune BHICOTHBIE 30HEI MaJOAKTHBHE B OOpa30BaHWH CTOKA Beael-
CTBHe HEJOCTATKA BJA4rd, a CaMbBle BepXHHe — H3-3a HeJOCTaTKa
renna. MakcumalbHasi HHTEHCHBHOCTb CTOKooOpasoBanHsa Halmamoona-
ercst BOJM3H rIsiHansHoi sounl [1, 25, 103].

Ilytem pacunenenuss ruuporpadop croxa [83] ycTaHOBIEHO, YTO
Ins pek co cpenselt abGcosorTHOl BhicOTON BOgocGopa Gognee 3000Mm
OCHOBHBIM HCTOUHHKOM MHTAHHf SBJSIOTCS CHera H JIEIHHKH TJSILH-
anbHOH 30HH, Aatoiipe 50—60 Y% obvema ctoka 3a ron (puc. l.1).
C yMeHbllleHHEM BHCOTH BO3PacTaeT JOJAA CE30HHBEIX CHEroB, JOCTH-
rasg 70 %, mosas JelHHKOBHX Boj cHuxaerca no 20 %, a B 3ome
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HH3KOTOpbS HCue3aeT coBceM. JloXaeBas coCTaBAAMAs yBeJHUHBA-
ercsi Mo Mepe CHHXXEHHSI BHCOTH MecTHoctH (oT 2 mo 11 %). Poub
TPYHTOBHIX BOJ 0O6JafgaeT HaHGonbwmM nocrosucTBoM (30—50 % y pek
pa3HbiX BHICOTHHX 30H). 3aBHCHMOCTH DPa3jHYHHX HCTOYHHKOB NHTA-
HHSI OT BHICOTH NPEXCTABJEHH HA PHC. 1.1

Ha ocnope pasanyu#i B (POpMHPOBAHHH CTOKA BBEJEHO [eJeHHE
peK Ha CJenylollHe rpafalliH:

1) pexH BEICOKOTOpbsi O CpelHeB3BewenHoi BEHCoTOR H > 3000 M
Hapg Yp. M. T. €. JEeIHHKOBO-CHETOBOTO MHTAHHS, C PACTAHYTHIM MO
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) AN ° Puc. 1.1. Posib HCTOMHHKOB MHTAHHS
/ A (% rofoBOro CTOKa) B 3aBHCHMOCTH

'7—.__& oT BEHICOTH BogocGopon (H).
0 2 3 -4 H&pm [InTanue: [ — CPYHTOBOE, £ — CHETOBOE,

3 — nenHuKOBoe, 4 — AOXAeBoe,

BpeMEHH MHOTNOBEDIUHHHEIM NOJOBOAbEM, MakcHManpHble pacxXoniHl
BOJAB HAOJIONAIOTCH B HIOJE—aBlYCTe, NOCAE TPOXOXKAEHHS MaKCH-
MyMa HJeT paBHOMEpPHHI claj pacXoios BoAH BIUIOTH N0 Hayaja Io-
JIOBOJbs cJenymoonero ropa, K 3Toil rpajgauud OTHOCUTCH GOJBINHH-
CTBO peK paccMaTpuBaeMOll TeppHTOpHH, T. €. Bce HaubGoJee Kpyn-
HHle IpHTOKH pek Uy u Tanac;

2) peku cpefgHeropbsi ¢ BbicoTOH BOnocGopos 1500—2700 M Ham
yp. M., HMEIOLHE CHETOBO-J€HHKOBoe Turanke. IlosoBoibe nponod-
XKAETCH ¢ ampedst MO ABryCT, MeXAy OTAeJIbHEIMH IHKaMH BOJHOCTb
MOXET CHHXXATbCH [0 MEXCEHHBX 3HayeHHd. BHparollnecss MaKcH-
MyMH TPHYPOUCHH K BEIIAJEHHIO JHBHEBHIX OC2AKOB, BLI3BIBAIOIIHX
MIPOXOXKJEHHE CeJsel;

3) pPeKH HH3KOTopbsi ¢ BHICOTaMH BopocGopoe 600—1500 m nang
YyP. M. CO CHErOBHIM H CHErOBO-AOXKJIEBHIM THMNAaMH NHTaHHA. [Togo-
Boibe (QOPMHpPYeTCfl B TEpPHO; BeCeHHero cHeroTasuus ((Qeppanb—
maii). KonuyecTBo nukoB Ha ruaporpacdax cumkaercs (1—3), uHorga
NHKH BEI3BAHEL BHIIAJEHHEM JIHBHEBHX ocagkoB. Karacrpodmdeckue
MAaKCHMyMH pacXofoB BOAH (OPMHpPYIOTCS BEIMAJEHHEM JIHBHEBHIX
noxne# B nepuon cHerorasHus [84], wro oTMeuansock B ampele
1959 r. Ha pekax, cTekawoumx ¢ xp. Kaparay, ¢ Uy-Huaniickux rop
U 3alajHbIX YacTeit Xpe6toB Kmupruackoro m Tanacckoro Anaray.

BuyTpurofiosoe pacnpeneseHre CTOKa peK YKa3aHHBIX Tpajanuif
noxasaHo Ha puc. 1.2, rie pacxOAbH BOAH MPEACTABJCHE B OTHOCH-
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TEJNbHLIX eJHHULAX, T. €. B NIPONeHTaX of/beMa CTOKA 3a Mecsl, oT 06b-
eMa roZi0BOro CToKa.

Xponostornueckuii rpaduk ypoBHell paccMaTpHBaeMHX pek B 06-
MHX YepTax aHajJorHueH BHAY CHAporpadoB cTOKa. B oThenbHbIE rOAH
MaKCHMaJ/IbHble yPOBHH BOIB NPHXOASTCS Ha 3HMHHH IEPHOL BBHAY
HOANIOPOB M 3aXOPOB OT JIEJIOBHX fABJEHHH. B Ternmit mepmog roza
IJIS BLICOKOTOPHBIX PDEK XapakTePeH XOPOWIO BEPAXXEHHHH CyTOUHBIH
XOJ, pacxoloB M yPOBHEH BOJHL.

M3-3a nocrosHHbIX fedopmanuii (HamMBBOB, PasMBIBOB) pyces He
coBniajaer BpeMs NPOXOxJeHus MaKCHMYMOB pacxoooB H HAaHBBICHIHX

. /ﬁ;) * 5) - 8)
2 -
75
0
s
i

-

-
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Puc. 1.2. Tuaporpadsl ¢TOKa pex pasHBIX BHCOTHHX 30H.

Q, — cpenuuil MecsuHB cTOK, Q, — cpenHHD ronopoft cToK. @ — P. Ana-Apua. Cpexnwe-
B3BELIEHHad BHICOTAa Bojoctopa HGD=3,29 kM; 6 — p. Heapanbl. Hcp=2,49 KM, 8 —
p. Prafith. Hcpzl,aﬁ HM.

ypOBHE# BOJH, 3aBHCHMOCTH PAcX0[OB BOJH OT ee ypPOBHeH He sBJIs-
J0TCsi OfHO3HAuHEIMH. Pasnueer B HH30BBAX p. Yy Rabmionalorcs
B nepuop cuerorasinusi (¢espanp, MapT), B JIeTHee BpeMfi NaBOAOY-
HEe BOJABl HE JNOXOAST JI0 HH30BbeB H3-32 HX OTBOJA B OPOCHTEJIbHHE
KaHaJkl.

Bausinne peibea Ha CTOK peK NPOABISAETCS He TOJBKO uepes
BEPTHKAJILHYIO 30HaJbHOCTh. CyllleCTBeHHOe 3HAaYeHHe HMeEET 3KCIO3H-
LHS CKJIOHOB, ONPENEJsIoas AOCTYINHOCTh TEPPHTOPHM IPOHHKHOBe-
HHIO BJIaXHBIX BO3JYIIHHIX Macc.

T'eonorvueckne ycioBHSA, CTPYKTypa IOYBOTPYHTOB, YKJOHHEI IO-
BEpXHOCTH TAaKKe BJHSIOT Ha MPOLECCH CTOKooOpasoBaHus.. CJOX-
HE{i KOMILIEKC THIPOJIOTHYECKHX (PaKTOPOB BHI3EIBaeT HEOOXOIHMOCTb
pationnpoBaumsi Tepputopun. Ilo pamneM A, T. Habsicora H
M. H. Boawnrakosa, na reppuropun 6accefinoB pek Uy m Tanac Bh-
JleJISieTCs MATh OCHOBHBIX THIPOJIOTHYECKHX paHOHOB:

1) cesepumii ckion Kuprusckoro xpebra (¢ BepxoebsiMu p. Hy);

2) roro-3anajnuit ckaon Uy-Haniickux rop;

3) Gacceitn p. Tanac;

4) cemepo-BocTouHbI CKjon xp. Kaparay u Mexnypeube Uy—Ta-
Jac;

5) Uyiickas, Tajacckasi DONAHHH — MeckH MyIOHKyM H IyCTHIHS
Bernak-Jlana (o6aacth pacceHBaHHf CTOKa).

B npemenax BHAEJEHHEIX PallOHOB CyIIECTBYIOT 3aBHCHMOCTH OT-
IEeNBHBIX NApaMeTpoB CTOKa PeK (CpPe/Hero rofoBOro cToka, obbeMa
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Ho/MOBOAUH) OT CPeIHEB3BELIEHHOR BHICOTH BOJoc6opoB. Komnue-
CTBEHHHE XapaKTEpHCTHKM CTOKa pEK TNPHBEJEHH jgaliee, T. €. NpH
pacyere BORHHX pecypcoB. Hano ormeTHTb, YT0 H3MeHeHuHe MOIY-
JAefl ¢TOKa MPOHCXOJHT B COOTBETCTBHH C 3aKOHOM BEPTHKAJBHON 30-
HaJbHOCTH H TpHBEJeHHBIM pafionnposanmeMm. Hns camux pek Uy H
Tanac xapakTepHo yMeHbIIeHHe MOAyJeH CTOKa BHH3 IO TEUEHHIO
PEKM, T. €. C YBeJHYeHHeM INIOMAAH BoA0COOpa. 3aKOH pPEAyKIHH
CTOKa o NJoliajH B 3HAUHTENbHOH CTENEHH yCyryGyeH HHTEeHCHBHBIM
pa36opoM BOJAB Ha OpOIleHHe M JAPYTHE XO3ffCTBEHHHE HYMK[H,

ame
80
A
&0 AR
! \
40 N
///ﬂ_ﬂ \‘sv"‘\.-___z
Ar>R: J e 3 Puc. 1.3. HWamenewuwe runporpados
- (_ T e : 1 croka  p. Tajac mo ee mawne.
0 W v WK X7 / 1 —c. Kapaod, 2—c. Kuposckoe, 3—-c.

Yyapan.

B CBfI3W ¢ YeM KDYINHBle PeUHble apTepHH B CpeAHeM H HUXHEM Teye-
HHH HMEIOT MHHHMajbHBie MOAYJH cToka [0,6—2,5 af(c-xm?)].
B OCHOBHOM 3TO NPHTOK TPYHTOBHX BOA, CHOPMHPOBABLIHXCS M3 OC-
TATKOB PEYHLIX M BO3BPATHHIX BOJA 30HH OpOLIaeMOro 3eMJIefesHs.
YipoBHH H3BATHE H H3MEHEHHH €CTECTBEHHOTO PexuMa CTOKa p. Ta-
Jlac HarJs(HO NoOKas3aHu Ha puc. 1.3.

K oco6mM siBJeRMSAM THAPOJOTHUeCKOTO pexuma 1971—1975 rr.
clenyeT OTHeCTH KaracTpodHueckHe MaBOJAKH, Tpomenmue B 1972 r.
B Gacceiine p. Tasac u B 1973 r. B Uylickoil nonuHe.

B Uyiickoit nonnue 19—20/I1 1973 r. npomten maBomok, chopMu-
POBABIUMICH BCJEICTBHE HHTEHCHBHOTO TasfiHHA CHera IIPH MOIIHOM
BHIHOCE TeIJia CHHXPOHHO ¢ BhiDazenneM OCHibHOTO JHBHS (20—
30 mm). Pacxonn BoiAH B KOJJIEKTOPHOIL CeTH MpEBHCHIH OGHUHHE
makcumymu B 7—10 pas. Iloiima p. Cyxysnyk Oblia IOJHOCTBIO 3a-
TOIJIEHA BOAOM, YPOBEHb BOjH NOAHSAJCA Ha b—8 m.

1.4. THaporeosorudecKue ycJORHA

PaccmarpuBaemasi repputopusi OTHOCHTES K 006jacTH BHYTpuMaTe-
pHKOBoOro C¢TOKa M Tpexacrasasier YUy-Tasacckuii apresmanckmii Oac-
cellH TpeTbero mopfnka ¢ BHellHel 06jacTbi0 MHTaHHA B TOPHHX CO-
opyxennax Tsmp-Ilaus [20]. D1oT apresmanckmii GacceiiH sBasieTcs
coctapHoii vacteio  YUy-Capucyiickoro aptesmanckoro Oacceiina,
B BepXHell TuApoAHHaMuYeCKOH 30He XxapakTepusyomerocsi obuiel na-
IPaBJIEHHOCTbIO MOA3EMHOTO H IOBEPXHOCTHOTO CTOKA H COBIAJIcHHEM
(nanGosiee MOMHEIM B TOpHO# YACTH) THAPOTEOJOTHYECKHX H THAPO-
JIOTHYECKHX BOJAOPA3/]€JI0B.
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CBORHHA TrHAPOTEONOTHYECKHH pa3pe3 TEPPUTOPHH HMEET TpeX-
yjeHHoe ctpoenre [21]. B HeM IO reosioro-CTpykTypHuM ocobGeHHO-
CTAM K Xapaxrtepy oOBOLHEHHS] FOPHHX NOPOJ BHIENSIOTCS:

HHKHHH 3TaXk ((QyHIaMeHT) W3 CHJIBHO AHCJAOHHMPOBAHHHX INaJseo-
30fickux W CoJiee JAPEBHHX KPHCTA/NIHUECKHX, MeTaMOpPQHUECKHX H
CHIIBHO MeTaMOP(H30BAHHHX OCAJOUHHX H BYJKAaHOre€HHO-0CA JOUHHX
obpagoBagnii ¢ TPEIMHHHM THIIOM BOAONpPoHHUaeMocTH. [lon3eMuule
BOAM NPHYPOUYEHH K KOpe BHIBETPHBAHHA M PAa3PLIBHHIM TEKTOHHUE-
CKHM HapylIeHHsM; B KapOOHaTHHIX OTJIOXKEHHSX MaCCHBOB BCTpeua-
IOTCS, KPOME TOr0, TPELHHHO-KAPCTOBHE BOAH;

CPeIHHIl 3Ta)X H3 Me30KAHHO3OACKHX B pasiMuHOl CTemeHH
YIIOTHEHHHX OCANOYHHX INOPOA ¢ TPENIHHHHM, peXe INOPOBHM, TH-
IIOM BOJCNPOHHIIAEMOCTH H IJIACTOBHMH CKONJIEHHAMH ITOJ3eMHEIX
BOJ;

BepXHHH 3TaX W3 MOKPOBHHX YETBEPTHUHHX H HeOreH-HHXKHEUeT-
BEPTHYHHX DHXJIHX 00pa3oBaHHi ¢ MOPOBHM THMIIOM BOAOIPOHHIAE-
MOCTH, COAEPKAIHX 3HAYHTENBHYIO 4acCTb 3aMaCOB MPECHHX MOH3EM-
HHIX BOJ.

PernoHalbHHE 32KOHOMEDHOCTH pacmpocTpaHedHst H (opMHpoBa-
HMS| MOJ3eMHHX BOJ ONPENENSAIOTCH HAJHYHEM B TOH HJM HHOH uacTH
TEPPHTOPHK JBYX HWIH TpeX THAPOreoJorHYeckHX araxei. Ilna Gosb-
uiel, ropHofl, yacrtn OaccefiHa, pacnoyiokenHoil B mpefenax Cesep-
Horo Tsub-Lllanmsi, XapakTepHo OTCYTCTBHE CpelHero 3Taxa, TpPHUYEM
BEPXHHH M HMXHHHA 3TaXXH NPHCYTCTBYIOT B MEXTOPHHX BHaJHHAX,
4 BO3BHILUEHHHE YaCTH CKAAJAUYATONIHOOBHX 30H CJIOXEHH NopoAaMu
HHXHero sTaxa. Hasnune Bcex Tpex sTaxkKeH XapakTepHo [Jisi 234-
Hagnoii wactn Yy-Tasacckoro apre3HaHckoro 6GaccefiHa, H B 4acT-
Hoctu jansi TanmacckoH MeXropHoil BmajumHeL B Ioro-zamajHod uacTh
paccMaTpHBaeMOH TEPPHTOPHH CPeNHMI 2TaxK cJjaraer OTJeJbHHE
BO3BHIIIEHHHE YaCcTH CKJAaJuaTo-INBOOBHX 30H (FHAPOreo/OrHUecKHe
4IMACCHBH).

I'upporeosiornueckne yclloBHs TeX W/IH HHHX vacTeil TOPPUTOPHH
Hapsily cO0 CTPYKTYPHO-T€OJIOTHUECKHMH H TeoMop(oJgorHueckHMH
0COGEHHOCTAME ONPENENsIoTCs KANMATOM, NOJYHHAIONIHMCH 3aKoHy
BEPTHKAJbHOl 30HAJBHOCTH H B 3HAUHTEJbHOH Mepe 3aBHCAllleMy OT
NOJNOXKEHHS pailloHa B ropuoii cucreme (cM. pasgen 1.2). Bwmecre
¢ Tem Bce OoJiee 3HAUHTENBHOE BJHSIHHE Ha 3TH YCJIOBHS OKasHBaeT
X03siACTBEHHAs [eATEeJbHOCTh, CBSI3AaHHAA C PETryJTHPOBAHHEM pPEYHOTO
CTOKa, pa3BHTHeM opoluieHHst W Ap. Hanbosee cyllecTBeHHO B perHo-
HaJlbHOM IJlaHe BJIHSIHHe opoueHusi. Tak, HanpHmep, 3a Iepuol
¢ 1940 r. na 60 9% yBenHumsIHCch NJIOIIAJH C HerJIyGOKHM 3aJieraHHeM
TPYHTOBHX BOJ Ha OpollaeMHX 3eMJsiX Uylckol NoJHHBL

B 30He (OpPMHPOBAHHA CTOKA, NPHYPOUEHHOH K CKJIaA4aTo-riaH6o-
BHM MOJHSTHSIM, MOA3€MHHE BOJAH 3aJeraloT Ha rayOHHax B cpel-
Hem 80—100 M. Hauboapwas nmx raybuna (400 M) oTmeuaeTcs Ha
BO3BHINEHHOCTSX, CJIOXKEHHHX KapOOHaTHHMH MOpONaMH, HaHMEHb-
masi — Ha yvacTkaX pacHpOCTpAHeHHs IJIOTHHX »¢@y3HBHHX o06pa-
3oBaHuil [21]. IMog3eMuble BOAH B 30He SK30TeHHOH TPEIIHHOBATOCTH
pacnpocTpaHeHH A0 rAYGHHH B HECKOJBKO JI@CHTKOB METPOB, a B 30-
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HaX TEKTOHHYECKHX pAas/IOMOB — 10 HECKOJIbKHX COTeH MerpoB. ['ua-
poreocJiornueckiie MaCCHBH, O6sazast OOIIMMH XapakKTepPHbIMH CBOICT-
BaMH, B TOM YHCJe TOSICHOCTBIO TPelHHHO-TPYHTOBHIX BOJ, pasjiHyua-
I0TCS MO YCJIOBHSIM NMHTAHHS, ABHAKEHHS H PAa3rpPysKH NOA3e€MHHX BOJ.
310 06yciaoBIeHO 0cOOCIHOCTAMHE HX TeOJOTHUYeCKOro CTPOEHHS H KJH-
MATHYECKHX YCJIOBHH, THICOMETPHUECKHM IOJIOXKEHHEM, OPHEHTHPOB-
KOl CKJOHOB H T. II.

MaccHBb, COBNafaloliHe ¢ BHCOKOTOPHEIMH COOPYKeHHSMHE, Xapak-
TepHayloTcsi GoJiee ONAroNpHATHHMHE YC/IOBHSIMH THTAHHS TNOA3EMHBIX
BOJ 32 CueT TasHHs CE30HHOrO CHera, a B BBICOKOTOpHBIX paHonax
(Boiute 2500—3500 M Hap yp. M.) Takxke 3a CueT TasHHS JIeJHHKOB.
[Toygsemubie BOJB 37ech MpECHBIE H YJIBTpalpecHBle, TOTLA KaK B HH3-
KOTOpbe Hapsifly ¢ MPeCHBIMH PACNPOCTPaHeHbl COJIOHOBATHE H COJe-
uee Boabl (Uy-Haniickue rop).

Toprble mopoabl B 30HE OTKPHITOH TpelllHHOBaTOCTH 00Ja1aI0T
necTpol, HO TNpPEHMYIIECTBEHHO cpelHell CTelleHbl0 BOAOCOOMIBHOCTH
(nebutsl pozuukos 1—10 aM%/c). B 30HaX TEKTOHHUECKHX pas3sioMOB
BOAOOOHJBHOCTD CYLEeCTBeHHO Bo3pacraeT (OeOuThl pPOAHHKOB JI0
20—50 nm%/c). B rpebHeBriX Xe 4acTAX Top IOPOAB TpPAKTHYeCKH
6e3Bonnnl. HaunGonbiliei BONOOOHIBHOCTBIO OTJAHYAIOTCA 3aKapcTOBaH-
Hble xapOoHaTHBle NoOpoxel (AeOMTH POAHHKOB [0 COTEH JHTPOB
B CEKYHIY).

B rupporeosioriuecKHx MacCHBaX NMOA3eMHBble BOAH OCHUHO Henpe-
PBHIBHO OHTAIOT pexH. JIMIp HAa OTAe/NbHBIX Y4aCTKaX 3THX MaCCHBOB
IIPH PE3KOM YBEJHYEHHH BOJONPOBOJHMOCTH NOPOJL OTMeEYaercs npo-
THBONIOJIOKHAST HAMpPABJIEHHOCTh BOXOOOMEHa MeXAy peKaMH H olpe-
JeJIEHHBIMH CKOIVIEHHSIMH NMOA3eMHHX BoA. Hanpumep, oTTOK B ajuIio-
BHil HMEeT MecTO NPH PEe3KOM pACUIMPCHHH PEYHBIX JOJHMH H yray6-
JIEHHH KOPEHHOTo JioXa (NpM YMEHblUIeHHH TONEPeyHOTo CeyeHHs
aJIJIIOBHA BOJla BO3Bpallaercsl B Pycdo).

ITo 30HaM TeKTOHHUECKHX Pa3jIOMOB H 3aKapCTOBAHHOCTH TOPHBIX
NOPOJ BO3MOXKEH OTTOK BOJH H3 PEKH K HHMIKE PacrnoJoxeHHBM Oasu-
caM JApCHHpPOBaHHSA, B TOM YHCJe H K HHXKHHM yyacTkam 3TOH Xe
pexH.

ITogseMHEle H TNOBEPXHOCTHEIE BOAOPA3fE]H B THAPOTEOJNOrHYE-
CKHX MaCCHBaX B OCHOBHOM coBnajapor. OTTOk mon3eMHBIX BOJ H3
3THX MACCHBOB K IJIacTOBBIM CKOIJIEHHAAM BHYTPeHHHX dacrell aprte-
3HAaHCKHX OacCefiHOB NpPOHCXOAWT N0 NpPHNOBEPXHOCTHOH 30He H OT-
LeJIbHBIM TiyOHHHBIM pasjioMaM. B THApPOTeOJOrHUeCKHX aiMacCHBaX
€ NJIAaCTOBO-TPELIHHHBIMH CKOIJIEHHSIMH NOJI3eMHBIX BOJl BO3MOXKHO
CYIIECTBEHHO® HecOBINaJleHHe opOorpadMueckHX H MNOA3EMHHIX BOJO-
pasnenos. Ilpin »TOM NpOHCXOAHT riyOHHHOE NepeTeKalHe MOJA3EM-
HEIX BOJ B CMEXHble BoocOOpH N0 NJjacTaM, ciaralplluM —ajMac-
CHBHL.

YacTh mozzeMubix Boj M3 TopHoil uacTH GaccefiHa moCTynaer
B MEXTIOpHHE BIAJMHB B BHIE NOJAPYCJOBOrO CTOKAa MO aJUIOBHAJIb-
HBiM oTyioKenuaM. O NompycnoBoM CToKe JieBOGepeXHHX NPHTOKOB
p. Uy Aamor npencrasiienne faHHble, NOJyueHHHe YTNpaBJEHHEM Teo-
noruu KnprCCP B pesysibTate cnelnanbubix paGotr 1o CTBOPaM Ha BbI-
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Xofle pex u3 Kuprusckoro xpebra (ta6sa. 1.1), IMompycnoroii cTox
cocTaBlsieT B cpelHeM 3—D5 % C¢TOKa TMOBEPXHOCTHHIX BOJ.

Tabauna [.1

Caepiennst 0 mofipyciosom CToKe, M3fc

Peka
Pacxon nogpycioso-

ro NOTOKa

Kuiaun-Cy I lamcH Kerartul bleuk-Ata { Anamenun | Ana-Apua
HauGoabiuuii 0,0013 0,05 0,56 0,12 0,04 0,23
HaumMenbinnit 0,0006 0,02 0,54 0,12 0,03 0,09

®yHramenT facceffHa HMeeT HePOBHYI0 MOBEPXHOCTh B BHIE OT-
JenbHbiX BrnajuH u NOAHATHH. [locsenHHe paspessioT GaccellH Ha
HeCKOJIbKO 060co0IeHHEE YacTH.

HanGonee BamHOe mMpaKTHuecKoe 3HAYeHHe 3[ech HMeeT BepPXHHH
rejporeosjoruyeckuil aTax. B npenenax cobersenno Hyiicko# u Tasac-
CKO#l MEXTOPHBHIX JOJHH BEpPXHHH THJIPOTeOJIOTHYECKHH 3Ta)X mpel-
CTaBJIeH BOJOHOCHHIMH KOMILIEKCaMU YeTBEPTHYHHIX  aJlJIIOBHAJBHO-
NPOTIOBHANBHLIX (C XapaKTepHOH TrOPH3OHTANbHOH THAPOreoorHYe-
CKOHl  30HANBHOCTRIO) H  HeOTEH-HHXHEYETBEPTHUYHBIX  OTJIOXKEHHH,
a B Ipejenax OCTaJbHOH paBHHHHOH 4YaCTH TEPPHTIOPHH (MCKJIIOUas
mato Bermak-Jlana) — BONOHOCHBIM KOMIIJIEKCOM YETBEPTHYHHIX aJI-
JIIOBHAJIBHBIX H J0JI0BBIX OTJIOMEHHH.

Cpenuuii THAPOTEOJOTHYECKH] 9TaX H3y4yeH cjafo H JHlIb B pas-
HHHHOH 3amafHOl 4YacTH, I'Ze MOIIHOCTh OTJOXEHHH BEPXHEro 3raxa
yMeHbIHAeTCs, NprobpeTaeT mpakTHuecKoe 3HAUEHHE.

AnnoBHATBHO-TIPOJIIOBHANIBHBI BOLOHOCHBI KOMIUIEKC —pacHpocT-
pPaHeH TaKxke Bo BHYTPHIODHEIX KoTJoBHHax (Koukopckofi, HcchK-
Kynbckoit u np.). B ueHTpasbHpix 4acTAX MEXToPHBIX BHAgHH MOLI-
HocTe ero pocturaer 300—500 M u Gosee BOnuau rop sto — Kpym-
HOOOJIOMOUHEIE OTJIOXEHHS, a B HHXHHX 4aCTsIX KOHYCOB BbIHOCA —
CYITIHHHCTRIE OTJIOXKEHHA C JIHH3AMH H NPOCTOSMH  KPYMHOOCJIOMOY-
Horo MarepuaJia. B nosoce noaropubix mueiioB, rie MNoA3¢MHBE BOAR
3asneralor Ha ray6uHe 10—200 M, uMeer MeCTO CBOGOAHAA QHIbTPALHS
PeuHbIX BOj M3 pyCes peK. DTa 4yaCThb PeYHHIX JOJHH BXOAUT COCTAB-
HOIl YacThi0 BO BHYTPEHHIOIO obnacTk MHTAHHS H HAKOIJIEHHS NOJ3EM-
#bX Bojg Gaccefina. Ilo Mepe yzasteHHs OT TOD W YMeHbUICHHST BOXO-
NpPOBOAHMOCTH OTNOMXEHHH ray6HHa 3alleTaHHsy IOU3eMHBIX  BOj
yMeHbllaeTcsi H B NMepudepHueckoil 4acTu KOHYCOB BBIHOCA MNOJ3EM-
HBIC BOJIB BHKJ/JHHHBAIOTCS Ha IOBEPXHOCTb, @ HANOPHBIE BOB, NPHY-
pOuEHHBle K MECYAHO-TAJE€UYHRIM MPOCHOSM Cpegu CYTJHHKOB, IRPH
BCKPEITHH GypOBBHIMH CKBaXKuMHaMH caMousnupalorcsi. B paiione pac-
nosoxenns UYMBIUCKOTO THAPOy3JIa HMeeT MeCTo MOAHsiTHe (yHia-
MEHTA H BHXOJ Ha TOBEPXHOCTb CKaJbHHX 00pa3oBaHHH, BBHAY HETo
co3aeTcs NOANOP TPYHTOBOTO MOTOKA, CONPOBOXKAAMOLIHHCH BHKJIH-
HUBAHHeM Ha IOBEpPXHOCTb TNop3eMHEX BOA. IloasemMume BOAK
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B 3TOH 30He NHTAIOT MHOTOYMCJEHHHle POIHHKOBBIE DEUYKH (Kapacy),
aubo 3abonayuBalOT MeECTHoCTh Jlajee pacnojaraetcss 30Ha TpaH-
3UTHOrO TOJA3€MHOrO CTOKA3, Tl€e NOA3eMHble BOAB 3aJIEraloT Ha IJy-
6une 5—30 M (Ha opomwaemeix 3eMyinx 1—3 M u MeHee). [Tocne 30HH
TPAH3UTHOrC cToKa B YyHcKoH NOJHHe BHIeNsieTcst 30HA peruoHalb-
HOHl [peHBl, coBMajamwilas ¢ MOHMOH DpeKH, Ile YPOBHH DPYHTOBHIX
BOJI PACHOJIOKeHH Ha ray6uHax 0—3 wm.

Munepainsauus noA3eMHHX BOL yeenuuuBaercs ot 0,5—1 r/om
B6ausu rop 0 1—3 r/foM® B 30He BHIK/JAHHMBaHHA H no 20 r/am® Ha
yyacTKax BTOPHYHOTO 3acoJieHHs TPYHTOB. MuHepasiMsalysi HAMOPHBIX
Bon coctariser 0,2—0,8 r/om3, wanbonbumas — no 1,5 r/oms,

B Tanacckofi nonune, B npemenax Kupruzckoit CCP, sropas H
Tperbsi 30HH DPa3BHTH HepaBHOMepHO, Npeobnajiaer NepBasi 30HA —
30Ha (DOPMHPOBaHUA NOJ3eMHHX BOA. Bo MHOTMX HeGOJBIIMX BHYTPH-
TOPHHIX KOTJIOBHHAX, a TaKXe B CeBePO-BOCTOUHOH mnosoBHHe Uylickok
noauHe BRoab Uy-Haufickux rop u rop Kenawlkrac paseuTa JIHIIB
neppasi 3oHa. Jas ponun pek YUy u Tanac B ueHTpanbHHX 4HacTsx
MeXTODHHX BNAJMH XAPaKTEPHH pPYyCJOBOe M IJIOWALHOE BHKJIHHH-
paHHe NOA3eMHHX BOJ, c(OPMHPOBABUIMXCA BHIIE MO TEYEHHIO 3a
cueT (QUIBTPALMM DeYHHX BOA B AJJIOBHAJBHO-NPOJNIOBHAJBHBIX OTJIO-
weHunx. Takum nyreM, Hanpumep, obpasyercsi p. Kpacuas Ha
nofime p. Yy y r. Tokmak B paBHHHHOH YacTH TeppUTOPHH AJJIOBHU-
aJbHbHle BOJAH I[OMOJHSIOTCS ellle 32 CYeT HPPHTaUMOHHEIX U INaBOA-
KOBHX BOA. Pacxoayioress Xe OHM B OCHOBHOM Ha HcIapeHHe, CTOK
B pyclo He3HauHTeneH. MOIIHOCTh BOAOHOCHOrO aJJIOBHSI yMeHbHIa-
eTci BHHU3 IO TEUEHHIO PeKH OT COTeH H JecsITKOB MEeTPOB B MeX-
FOPHHX BINafWHAX [0 HECKOJbKMX METPOB B 3anmajHodi DPaBHWHHOH
yacTi OaccefiHa. B pernoHasnbHOM NJlaHe TakiKe CyHIeCTBEHHO yMeHb-
maercs No HanpaBJIeHHIO CcTOKa W NPOHHIAEMOCTb PYCJOBBIX OTJIO-
*Keuu#l. Boonw p. Uy ona cHHxkaercs or 100—300 m/cyr na moprop-
HOH paBHHMHe 10 5 M/CYT B HM30BBSIX PEKH IIDH MeCTHHX (QuayKTya-
IMAX ee YACTHHIX 3HaueHuii [20].

AnmoBuanbHble OTJIOKEHMS!, CJAraiolide TPETbH H YeTBEePTHE TEp-
pacu B Mexaypeuybe Yy—Tanac mopmepriuck HHTEHCHBHOH 30JI0BOH
nepepa6orke. 31eckh MOoA3eMHBIE BOJL 3aM€raloT Ha ray6uHax 1—10m
B MeXOYIpUCTHIX MOHHKeHHsX, Ha raybunax 20—40 M Ha Gyrpax
U IPAfax, a B Ipelesax 4YeTBeproil Teppach Ha raybuHax no 100 m.
Ha Bropofi u Tpernell Teppacax B NepHON BHICOKHX YPOBHEiH TpyH-
TOBBle BOJH B CTApPHIAX MECTAMH BBIXOAAT HA NOBEPXHOCTh, o6pasysi
HeGosibline o3epa (uypoTH). BonoymopoM pis rpyHTOBHIX BOA Cly-
AT TJIUHBl HEOT€Ha H najieoreHa. MoIHOCTD BOJOHOCHOTO FOPH3OHTA
H ero BOJIOOOHIBHOCTD, YMEHBIIAIOTCS € IOTO-BOCTOKA Ha ceBepo-3anai.
Munepanu3anus e B 3TOM HAIpaBleHHH Bo3pactaer. HawGoabmas
MOHIHOCTh BOJOHOCHOTO TOpPH30OHTa cocTaByifer okoao 200 M, Hau-
MeHbmiasi — 1—10 M, MuHepanu3alusi BOAB — cooTBeTcTBeHHO 50 M
0,3—0,8 r/mm®. HaunGonee MuHepanu3oBaHH MON3eMHBlE BOAW B HH-
30Bbsix p. Tanac u na neBoGepexbe p. Uy. Iluranue storo BomcHoc-
HOI'0 TOPH30HTA NPOMCXOIHT 3a CYeT NOA3EMHHIX BOA NpPEeIrOpPHH H
HHQUIBTPALNH 3HMHE-BECEHHHX OCAJIKOB.
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BonoHOCHEIH FOPH3OHT B HHXXHEYETBEPTHYHEIX H HEOTEeHOBHIX OTJIO-
JEHMAX HIMPOKO PA3BHT Ha TePPHTOPHH BOocTOYHOH uactu Uy-Caph-
cyicKoro apresanaHckoro GaccefiHa. OH nmpHypoueH K KOHIJIoMepaTaM,
necKaM M NecyaHHKaM, rpaBejuTaM, NepeciaHBAIOIIHMCS C TJIHHAMH.
DTta TONIA B NPEATOPbSIX MECTAMH BHIXOAMT HA IOBEPXHOCTb, HMeS
MOIITHOCTh B HECKOJIBKO COTeH MeTpPoB. B leHTpaJbHHX 4YacTsX BHa-
IHH OHA 3ajieraeT Ha 3HauMTesJbHOH ryiy6uHe (mo 300—500 M) u mo-
cturaer MomHOCTH 1—2 KM. B mpenropbsix noinseMHBle Bojibl B Hel
BCTpeueHbl Ha ray6uHe 2—40 M. B MexropHHX BMaiMHaX BOIOHOC-
HHfi TOPH3OHT H3yueH cjabo. B paBHuMHHOM 3anajfHOH YACTH TEppPHTO-
PHH OH BCKPHIT Ha raybunax 40—170 M. 3xech BHIensieTcss 0O TPeX
BOJOHOCHBIX TMJIACTOB MOIHOCTbIO 2—30 M, a B noauHe p. Tanac go
110 M. IlomsemMHble BOoHW HamopHHe. VX Ibe3oMeTpHYyecKHe yPOBHH
B CKBaXMHAX yCTaHABJAHBAIOTCS OOLIYHO HHIKe NHEBHOH MOBEPXHOCTH,
a B gonuHe p. KyparaThl Bopm camowanmBaloTes NpH gebute o
30 nfc. B npenropbsix ¥ B BEPXHHX YacTaX Pa3pe3a MeXTOPHHIX BNa-
IMH BOJH NPECHHE, a BHH3 N0 pa3pe3y MHHEPAJH3ALHS BO3PACTaeT
o 1,5 r/am® u Goaee.

BopoHocHBIH KOMIIEKC NaseoreHOBHX OTJOXKEHHH IIHPOKO pac-
npocTpaHeH B 3anajiHol uactu OGacceiina. OH 3aneraer Ha TIJIyOWHe
OT HECKOJIbKHX MeTPOB B ceBepHOH yacTu NMJIOINAIH pacnpocTpaHEeHHs
[0 HECKOJIbKHX COTEH METPOB B IeHTpanbHOI. MOIIHOCTD OT/eNbHBIX
BOLOHOCHHX NPOCIOEB NMECKOB, aJieBpHUTOB cocTaBiser 1—40 M, cym-
MapHast — O HEeCKOJbKHX [eCHTKOB MeTpPOB. 3alleraloT OHH CcpeiM
rauu. [TuTanHe nmof3eMHBIX BOJ B OCHOBHOM HPOHCXOIMT 33 CYET BOZ,
MOCTYNAMIIHX ¢ CEBepO-BOCTOYHOro ckjoHa xp. Kaparay. HMuduib-
TpanHusl XKe OcaiKoB HauOONBLIYIO LOJIO B MHTAHHH HMeET B ceBepHON
YacTH NNOIIAJH PACIPOCTPAHEHHS! BOLOHOCHOrO FOPH30HTA (B NMycTHIHE
Bernak-Jlana). Pasrpyska nog3eMHBIX BOZ OCYIIECTBISieTCS IyTeM
IlepeTeKaHus B BHIIeNeXaniie BOLOHOCHBIE TOPH3OHTHI AJJIIOBHAJIb-
HBIX OTJIOXKEeHH# H B BHJE OTKPHTHIX BHXOAOB Ha JieBoGepexkbe p. Uy,
roe H3BeCTHO HECKOJBKO [JECATKOB HCTOYHMKOB, HOCHAIHX MecTHoe
Ha3BaHHe <«TMa®, a TaKXe B COPOBHIX BNAjAHHAX. MuHepamuzanus
NO/i3eMHBIX BOJ Bo3pacTaer K cesepy orf 0,5 mo 3 r/am®. Ha Gosb-
mefi yacTH nJOINANH PACNpOCTpaHEeHHs mNoJA3eMHEEe BOAB HAMOPHHE,
HX Nbe3CMETPHYECKHE YPOBHH OOHYHO YCTAHABJIHBAIOTCH BHIlle IIO-
BEePXHOCTH.

BoAOHOCHHM TFOPH30OHTOM MEJIOBHX OTJIONKeHHH 3aKaHyHBaeTcs
CPenHHUli THAPOTeOJOTHYECKHH 3Tax. B ApHICKyJbCcKOH KOTJIOBHHE OH
COLEPKMUT FPYHTOBBLIe HIH claboHaNMoOpHBIE BOJAH, & MO Mepe HorpyxKe-
HHUSl MOJ MNaJjieoTeHOBHI KOMIJIEKC HAaNOpHBle € Nbe3OMETPHYECKHM
YPOBHEM BHlle INOBEPXHOCTH 3eMJH. MuHepasusalus BOAB COCTaB-
nser 05—3 r/n. Menopbe NecKH, NMeCUYaHUMKH, aJEBPOJHTH chabo
BOICHOCHHL.

ITo3emMuBe Boan Qynnamenta B npeaenax Uy-Capricyfickoro ap-
Te3naHcKoro OaccefiHa 3ajneraloTr ma Goablloli rayCHHe, TOYTH He
H3yYeHHl.

B nycree Bernak-Jlana moz3eMHBle BOAH B 30HEe OTKPHITOH Tpe-
IHHOBATOCTH NaJe030fiCKHX NOpoj 3aneraloT Ha raybGune 2—30 M
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B 3aBHCHMOCTH OT pesbea MECTHOCTH. MHHepanusanusi HX NecTpast
(1—10 r/oM® u Gosee). IMoponbl 06BHUHO 1260 BOJAOHOCHH, H JIMIIb
BJIOJIb 30H PA3JIOMOB, CBSI32HHHEIX € aJBINHHCKHM TEKTOTe€He30M, BOJO-
HOCHOCTb HX Bo3pacTaeT. IlnTaHue NMOJA3eMHEIX BOJ CKYyJHOe, ocyllie-
CTBJIsieTCs 32 CYET 3MMHe-BeCEHHHMX OCAJIKOB, PA3rPy3Ka ITPOHCXOIHT
ryiaBHEIM 06pasoM B COPOBO-Ae(JIsSIHOHHLIX NMOHMXKEHHSAX NyTeM HCNa-
peHus. B 10ro-sananHoifl uyacTH NMYCTEHHH CpelH I[JIHH BEepPXHero Heo-
reHa, MepeKpHBAIONINX T1a/Ie030HCKHe TIOPOAR, cHOpalvyecKH ¢ Tay-
Ounbl 2,5-—8 M BeTpeuaroTcst NMoj3eMHBIE BOJH, NPHypoYeHHBE K He-
BLHIIEp3KAHHBIM TIPOCJOSAM PHIXJIOOOGJIOMCUHHX OTHIOXeHHH. ITO — CO-
JIeHHE BOJIB XJIOpDHAHOTO cOcTaBa (CyxO# ocTatok jao 25 r/amd).

3akaHuMBasi THAPOTEOJOTHUeCKYI0 XapakTephcTHKy Uy-Tasnacckoro
apresHaHcKoro GacceiiHa, menecooGpa3HO ITIPUBECTH CBeJIeHHS O He-
KOTOPHX KOMIOHeHTax GasaHca mon3eMHBIX BOJ UyHcko#t u Tamnac-
CKOH JosuH, 3auMcTBOBaHHHe uH3 paborm [20]. Tak, 3a cuer atmo-
chepHBXx ocaikoB B Uyfickoli u Tanacckofi foausax Qopmupyetes
cooTBeTcTBerHo 9,25 n 2 m3/c mopsemunix Bog (10,5 u 7,4 % mnpuxon-
HO# uacTH), TIpMTOK TOJ3eMHHIX BOJ| H3BHe OIl€HHBAETCS COOTBETCT-
geano 2 u 1,0 m¥/c (2,4 u 3,7%), ounprpauus B pycnax pex —
41,6 1 8,7 m¥/c (47,4 u 32,3 %), ocranbHast yacTh GanaHca NOA3EM-
HHX BOJl — 33 CYeT OpOCHTeJBHBIX BOA. ['N1aBHEIE pacXoiHble CTAThH:
pasrpy3ka B ruJporpaduuecKyio cetTb (B peKH, ApPeHBl, KOJJIEKTOpH)
¥ uchapeHHe, a B Tanacckoél josmHHe — MOJ3eMHBIH OTTOK 3a ee Tpe-
Jleqbl.

1.5. ouBsl U PacTUTEABHOCTH

INouBennnit nokpos Uytickodi u Tamacckofl NOJHH BecbMa pasHo-
obpaseH.

B Uyiickofi nonnHe, B ee paBHHHHOH uacTH (cpelHee TeueHHe
p. Uy), BcTpeualorcs ceBepHble MajoKapGoHATHEE CBeTJble CepO3eMH,
KOTOphle TIepeXOAST B KOMILIEKC THAPOMOPQHBIX NMOYB CA3HOH 30HH,
a4 yepe3 HHX B ceBepHHE MajoKapGOHATHBE TEMHBEe CepO3eMH ITpell-
ropuii. OcofennocTh NOYBEHHOro MOKpoBa UyHcKOH JOJHHHE COCTOMT
B OoJbLIOH KOMIJIeKCHOCTH, OOVCIOBIEHHOH TIHAPOre0JOTHYeCKHMH
YCJIOBHSIMH.

CeposeMEl ceBepHBle CBeTJible HaXOJSITCA B CEeBepO-3alaIHOH 4acTH
UylicKoii NOJHHB B paiioHe TpHTEPpPACHOro NJaTo B Npelenax abco-
JIOTHEX BHicor 500—600 M. PopMHpyOTCs OHH TOJ  pACTHTENBHO-
CThIO 3()eMepOBHX TycTHHHBIX cTeneil. OCHOBHEIMH TIpe/CTaBHTENsSIMH
€e #BNSIOTCH MATAHK JIYKOBHUHHH M OCOKa ITyCTHHHAs. K HHM npH-
MEIHBAIOTCA HECKOJbKO BHIOB KOCTpPOB, sluMeHeH H MHOTOUYHCJIEHHHE
speMephl. MexaHuyeckuii cocTaB TOYB — NBLIEBATO-CYTJIHHHCTHIM,
peXe JIETKOCYIJIHHHCTHE u cylecuannit. ['ymyca copepxureas 0,7—
1,7 %, asora— 0,1 —0,14 %. Kapbosate o6HapyXHBAIOTCH ¢ MO-
BEPXHOCTH: © BepxXHeM ropusonte cofiepxkanue COp (kapGonato) co-
crapnsier 2-—3 %, B kapOGOHATHO-AJIIOBHAJNBHOM JocTuraer 7—8 %.
Emkocth o6mena neswicokass — 10 Mmonb wa 100 r nousn. CseTsbe
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cepo3eMH cna6o ofeclleyeHH NMHTaTeNBHHIMH 3JeMeHTaMH (a30TOM H
tdochpopom). O6GLUHO He 3acosiedbl, HO NMPH OPOIIeHUH Habsronaetcs
NOAbeM TPYHTOBHIX BOJ, BCHE€ICTBHE Herc NMPOHCXOIWT BTOPHUHOe 3a-
conenue H sabonauHBaHue.

B 30He BHKIHWHHMBaHHA TPAH3UTHHIX IOJ3eMHEIX BOJ, CTeKalOILHX
CO CKJIOHOB TOop H NpeAropHé (T. e. B MecraXx GNU3KOro saseraHus
TPYHTOBHX BoJi)) 06pa3syioTcsi ca3oBHe JYTOBHE H a30Bbie GOJIOTHO-
JIYTOBLHlE NOYBH B KOMILJIEKCE ¢ 3aCOJIEHHEIMH H COJNIOHLEBATHMH. 3a-
COJIeHHe IIOYR BLI3BBAHO TeM, YTO NMPOXOASl 4epe3 MOIUHYIO TOMILY OT-
JIOXKEHHH pPHXJIOro MaTepHaljla, TPYHTOBHE BOJAB 00Oramamorcs co-
JASIMM Kanblluf, MarHHsl, HATPHs W KAJHA,

Cepo3eMEl ceBepHHE TEeMHHE NPUYPOYEHH K HHKHHM H CPeJHHM
yactsM IpedropHoro uuiefipa xpebros Kuprusckoro u Tanacckoro
Anaray B npegenax aGcosiotHeix Bhicor 600—1000 m. Hx ¢opmu-
poBaHHe NPOHCXOJAHT MOJ 3(eMepOBO-3TaKOBO-NONALHHON pPacTHTEND-
HOCTBIO, NpEeACTABJEeHHOH MNOJBHBIO ¢ NPHMeCHI0 NMPYTHsKA, 30e/eka.
3HauuTeNbHOE yYacTHe NPHHHMAIOT 3(eMeph: MSATIHK JYKOBHYHHIH,
MellKasi OCOYKa, KocTep M Jp. MexaHuueckHii coctas Bapbupyer OT
cKeJleTHO-TlecyaHHX [0 XPsAIleBaTo-MBIeBaThiX CYTNTHHKOB. CojepxkaHue
TyMyca B BeDXHHMX ropuacHtax cocrasaser 1,6—2,5 %, asora — 0,1—
0,18 % . CeposeMHl ceBepHBIe He 3aCOJNIEeHE, HO B MEXKKOHYCHHX MOHH-
JEHHAX M B Ipefesax BCXOJIMJIEHHBIX JpeBHHX HaANOKMeHHHX Tep-
‘pac HabJiofaioTcs NpPH3HAKH HebOJBLUIOTG 3acoseHHs, BBIpaxKaromie-
rocst B obpasosanuu Ha raybude 70—I150 cm runcoBoro roOpH30OHTA.

Ha a6contornoii Beicote 1000—2000 M B Uyiickok nomnuse, Ha npei-
ropbsix u ckaoHax xpe6roB Kupruackoro u Tamacckoro Anmatay pac-
NpOCTPAHEHH CBETJIO- H TEMHO-KALITAHOBHE IIOYBH, pa3BUBAIOIHECH
COOTBETCTBEHHO MO NMOJHHHO-3/J12KOBHM DPa3HOTPABLEM H KOBHUIBHO-
HOJBHHO-THNIYAaKOBOH pAacTHTEeNLHOCTBIO ¢ pas3HoTpaBbeM. Ilo Mexa-
HHYeCKOMY COCTaBy IOUBH CpelHe- H TSKeJOCYTJIHHHCTHE.

B 30He ¢opmMHpOBaHMs NOBEPXHOCTHOrO CToKa p. Uy nouseHHHIH
NoKpos o6pa3oBaH INOYBaMH, OTHOCSIIUMMHCH K HECKOJBKHM THIaM,
CMeHSIIOIHM JpYyT JApyra B IPOCTPAHCTBE B COOTBETCTBHH € 32KOHOM
BePTHKAJNbHOK 30HAJLHOCTH MouB. Ha ropHHX cKioHax pasBHTH rop-
Hble KalITaHOBble, T'OPHHE YepPHO3EMEH, TOPHO-JeCHHEe TEeMHOLBETHHIE,
cybanbnufickue M ajbluiickie TOpHHE JYTOBO-CTENHLIE H TOPHO-JY-
TOBHE MOUBHL

B CcOBpeMeHHHIX peuHBIX JIOJHHAX DPa3BHBAIOTCSl THApPOMOpOHLIE
NOYBH: aN/MIOBHAJLHO-JYTOBHE, alliOBHAaJbHEEe U O0JOTHO-JYroBhHIE.

B Uyiickoit gonuHe 60JbIIOe pacnpocTpaHeHHe HMEIOT cOIOBHE, CO-
10BO-CYJIb()aTHBIE 32COJIEHHEIE MOYBH, KOTOpHe 3aHHMaloT oKoso 60 %
Q6mueli IJOMAAH 3aCOJEHHHX MOYB (MO JAHHBIM A. M. MawmHTOBAa
[64], saconennrie nousn B Uyfickol jgonuHe 3anMMaloT  Golee
170 THc. ra, a colonneraThie — 86 Thic. ra). Takhe nmoush B TO Xe
BpeMsi sIBJASIIOTCSl COoJMOHNeBaThMH. OJHOBpeMeHHOe NPOXOXKJeHHe MPo-
LeCCOB 32COJeHHS H OCOJIOHIIEBAHHS B 3THX NOYBaX CBA3aHO C HAJH-
YHeM H HaKOIUIEHHeM BOJHODACTBODHMBIX coJiel HaTpH#, IJIaBHHM
06pa3oM coiB, B MOUBEHHOM pacTBope obpasyiomelics Kak XHMHue-
CKHM, TaK H OuoxumHueckum nyrtem [54]. Kpome toro, B Uylicko#
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JOJIHHE MPOTEKAIOT COJOHIOBLIE NPOLECCH, CBsi3aHHBIE ¢ OJH3KHM 3a-
aeranveM (o 1,6—2,0 M) ruopokap6oHATHO-HATPHEBBIX TPYHTOBBIX
Bon. CylecTBeHHOH 0cOGEHHOCTBIO 3TOrC paHoHA SIBJSETCS: LIMPOKOE
pacnpoctpaHeHHe NpPaKTHUECKHM BOJCHENPOHHLAEMOTO TODH3CHTA JIy-
roBofi MaBecTH (kKeMmnuprama), umewilero momuoctb 10—50 cM, Ha-
JIHYHe KOTOpOro HeOOXOJHMO VYHTHBATh NPH NPOBEAEHHH MeJHODa-
THBHBHIX paboT.

Ha ceposemax ceBepHBIX, CBETJIO- B TeMHO-KAIITAHOBHX [OYBaX
B YCJIOBHSX OOTapH MOXHO IOJNYY4aTh YpOXKAaH 3€PHOBHIX KyJbTYD.
Ilpu opollennH Ha cepo3eMax BO3LENBLBAIOTCS caXapHAas cBeKna, Ky-
Kypy3a Ha 3epHO M CHJIOC, O3HMas ILIEHHIA, O3HMHIH u sIpoBo# su-
MeHb, OBeC, pO3Kb Ha 3eJleHBl KOpM, JIoLepHa, oBOLIH, 6aXueBLIE, IO
LOBO-SITOJiHEE KyJBTYpH WM BHHOrPal, HA CBETJ0- H TEMHO-KALITAHO-
BBIX TNOYBAX IPOM3PACTAIOT caXapHas cBekna, Tabak, KapTodels,
scrmapier, JIOLEpHa, IUIoJoBO-IroiHbe KyasTyphl. B mesnom Yylickas
JoJIHHA siBAsieTcA pPAaHOHOM MHTEHCHBHOIO IPOMBILIIEHHOTO CBEKJIO-
BOICTBa, Ca/J0BO/CTBA, BHHOIPajapCTBa, BO3/eJBIBAHHA 3(PHPO-Mac-
JHYHBIX KYJbTYP.

Opolledte NPHBOAHT K 3HAUHTEJILHOMY H3MEeHEHHIO II0YB, YTO CBsi-
3aHO ¢ H3MeHEHHSIMH peXHMa uX yBJaxHeHHs. IIpn H3BeCTHHX
YCJIOBHSIX OKYJbTYDHBAHHe IIPH OpOLIEHHH MOXKET CONPOBOXKAATHCS
SIBJIEHMAMH BTODHYHOTC 3aCOJIeHMsl, BTOPHYHOTO 3a0oJsauuBaHusi, pac-
COJIEHHs] W OCOJIOHIeBaHus. I'yyGHna u xapakfep 3THX H3MeHEHHH
ONpeleNsoTCs IOYBEHHO-TeOMOP(POJOrHuecKHMH H  THIpOTeoJoruye-
CKHMH VCJIOBHSIMH H IPOLOJKHTEJbHOCTBIO MepHOAA CYIIeCTBOBAHHSA
OPOCHUTEJIbHEIX MeJHopanui.

OpolaeMble NOYBH NPOAOJIKAIOT COXPaHSTH B CPEAHHX M IJIy-
6OKHX ropu30HTaX YepThl CTPOEHMsl IEJNMHHBX NMOYB. BepXHHe HX CJIOH
HNOIBEPHEHB 3HAUHTENbHEIM H3MOHEHHSIM BCJEACTBHE IIPHHOCA OpO-
CHTEJIbHEIMH BOJAMHM MEJIKO3EMHCTOTO MaTepHaa, coJiel, o6paboTkH
H BHeCeHHS] YIOOpeHHH, NOBHIIEHHsS aKTHBHOCTH OHOJIOTHUECKHMX NpO-
IeCCoB H IIp.

B npenenax Uyfickofi HOMHHEL pacnpocTpaHeHhl INIaBHbIM o6pa3om
HOBOOpPOIIAEMEIE H OpOlIaeMble €a30BO-JTyrOBHE, CA30BATHE CEpO-
3eMHO-JIyTOBHE H JYTOBO-CEPO3eMHBIE NTOYBH, CBETJbie H TEMHLIE Cepo-
3embl, CrapoopolllaeMble MOYBH BCTPEYAOTCs B Blile OTAENBHEIX He-
GonblIkX msATeH B pafioHe . TokMak u c. [TokpoBcKoe, I'ie CyIeCTBO-
BaJl 0asuc APeBHEH NOJMBHOH Kyabrype [52, 73]. Ilns ykasaHHBIX
PA3HOBHAHOCTEH IOYB B 30HE OPOLIEHHs HX IJOTHOCTb H3MeHseTcs
B npenenax B cpenem 1,43—1,51 rfem®, a y mesIMHHEIX u GOrapHBIX
pasHocreii cocraBiser 1,25—1,35 r/cm®.

HawMenbllas Han OpenenbHas noJieBasi BJIalrOEMKOCTh B INOYBAX
JIETKOCYTJIMHHCTOTO ~ MEXaHHYECKOTO cocTaBa XapaxkrepHayeTcs
3HavenneM 10—14 Y%, 1ans cpenHecyrJIMHHCTHIX OHAa  HaXOAHTCS
B npesenax 18—25 %, nafi THAXKEJOCYTJHHHCTHX cocTaBisier Gonee
30 9%.

CeposeMBl ceBepHHE CBETJIHEe H TeMHble XapaKTEDH3YIOTCs cpef-
Hefl BOOONpPOHHUAeMocThio 59—65 MM. CyMmapHOe KOJHYECTBO BIIH-
TaHHOH BojH 3a 6 u cocraBunc 166—238 MM, a BOLONPOHHIAEMOCTh
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B TeueHHe 2—6 U H3IMEHsIETCH HE3HAUMTENBLHO H COCTABJSIET B Cpefl-
wemM 21—35 mm [66].

OcHOBY TNOYBEHHOro MOKPOBa B NPHUNOHMEHHOH 4YacTH HH30BLEB
p. Uy cocrarasioT ruapomopdHLie NOYBLI, pa3BHBAIONIMecs! NOJA BJA-
roNo6HBOR pacTHTENBHOCTBIO, N0 NepH(epHH OTMeYalTcs NYcTHHHLIE
IOYBH M NECKH.

B HHXHeM TeueHHM JoJiHHa p. YUy mnpencraBisier psii pa3HOBO3-
PacTHHIX nelbTOBHX paciimpenuii (I'ynsieBckasi, VanauGenbckas H
KaMkanuuckast peflbTH), cOefHHEHHHIX MeXAy coOofl Y3KHMH TroOpJio-
BHHaMu [65].

B mnouBenHoM NOKpoBe cpenHel moiimpl I'ynsieBckol penbTH pas-
BHBAIOTCS AJIIIOBHAJNBHO-JIYTOBEHe M OOJOTHO-JYTOBHE He3aCOJeHHEE
H COJIOHYAKOBHle IOUBH IO/ Pa3HOTPABHO-3MAKOBO-TYrafHOK pacTH-
TesqbHOCTbIO. Ilpeo6ianalonil Tun  3acoJieHHs! — ruapoKapGOHaTHO-
cyabGaTHHE N XNopuaHo-cyabdaTHH. B HH3Ko# nofiMe HabnonaoTrcs
TOP(AHUCTO-6OJOTHEIE U JYTOBO-60JOTHHE TOYBH, MPEHMYyIeCTBEHHO
HOBEPXHOCTHO-COJICHYAKOBHIE IOl POrO30BO-TPOCTHHKOBOH pacTHTeNb-
HOCTbIO, 4 HA BBICOKOH NOMMe — aJIIOBHAJBHO-IYTOBEE ONyCTHHHBA-
IOHIHECS COJIOHIIEBATO-COJIOHYAKOBATHE IIOJl NOJBIHHO-COJSTHKOBOH pa-
CTHTENbHOCTbIO B KOMILJIEKCe € COJIOHYAKaMH (XJOpHIHO-CyJib(aTHHHA
H CyJbGAaTHBIH THII 3aCOJIEHHUA).

K mofime ¢ ruapoMophHEIMH, XOPOLIO TyMYCHPOBAHHEIMH IIOY-
BAMH, ¢ TYrasMy, OOIUMPHEIMH JYTAMH H TPOCTHHKOBLIMH 33POCJSIMHU
C ceBepa H ceBepO-BOCTOKA IPHMBIKaerT onycrhHeHHas Cakcaya-Ilajia
(o6mupHasn o6coxuiasi @JIOBHAJNbHAST PABHHHA) C TaKBIPOBHAHBIMH
GelHBIMH OPTaHHMYEeCKHM BeLlecTBOM [OUBAMH IO CAKCAYyNOBOH H
GUIOPTYHOBO-IIOJILIHHOH PAaCTUTENLHOCTBIO, C NATHAMH TAKHpoOB. Ta-
KHpPOBHMIHBle NOYBH H TaKhpH Cakcays-Jlans Goablieil yacThio 3a-
coJieHBl {3acoJieHMe [IOYB PEJIHKTOBOE).

B ¥Ynan6eabckofi nenbTe B NMOKMe LIHPOKO pACHPOCTPAHEHBI TOD-
({SHACTO-60JIOTHEE H JIyroBO-60JOTHEE MOYBH NOA pPOTro30Bo-GOJOT-
HHIEBO-TPOCTHHKOBOM pacCTHTEJIbHOCTBIO, IPENMYIIeCTBEHHO IOBepX-
HOCTHO-COJIOHYaKOBHle. 3HAYHTEJIPHOE Y4yacCTHE B IIOYBEHHOM NOKpPOBE
IPDHHHEMAKOT COJIOHYAKH JIyrOBEEe H JYTOBEE KOPKOBO-NYXJIhIE, KOTO-
pele pa3BHBAIOTCS Ha yuyacTKax cpejiHeil NOHME, BAOAbL GOPTOB IY-
crhiin Bernak-Jlana u IlpeAMylOHKYMCKOro OCTaHIOBOTO IIATO, BO-
Kpyr NofMeHHHX OCTAHIOBHX OCTPOBOB IIOf aXXPEKOM, Capca3aHOM,
colepocoM. XJIOpHIHO-CY/ib(ATHOE 3aCOJeHHEe B COUETAHHH € CHJAbHBIM
OKap6OHaYHBaAHHeM — HaHOoJee HeGJIArONPHATHASA OCOOEHHOCTb IIOYB
¥YnauH6edbCKOH J€JbTHL

B Kamkanvuckoli fesibTe UIHPOKO PacnpocTpaHeHBl JIyroBo-60JIOT-
HHle COJIOHYAKOBHE IOYBH B KOMIUJIEKCE ¢ COJIOHYAKAMM JIYTOBBHIMH
KOPDKOBO-TYXJHMH H COPOBHIMH MOHMEHHEIX MEJKHX O3€pHBIX 3ana-
IHH. B cocraBe cosneli CHWIBHO BO3pacTaeT COAGPHKAHHE XJIOPHIOB.
JofMHHE pa3po3HEHHHX pyceN ¢ THAPOMOpQHEIMH NOYBAMH TOA pas-
HOTPABHO-TPOCTHHKOBOH DPACTHTENBHOCTBIO B KaMkalHHCKOH nesbTe
COYeTaloTCA C BO3BHINAIOHIHMHCS HAJ HYMH OCTAHIOBHIMH MaCCHBAMH
¢ cepo-6YPHMH H TAKHIDOBHAHHIMH MOYBAMH IIOJA CKYAHOH MOJIBLIHHO-
GHMIODPIYHOBOH pacTHTeJbHOCThIO [65].
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B pafioHe KOHEYHOTO cTOKa p. YUy pacTHTeJbHOCTb NpeuMyllecT-
BEHHO COJSHKOBas, 2 NOYBH NPEJCTABJEHH COJOHYAKAMHM COPOBBIMH,
JIYTOBHIMH KODKOBO-NYXJILIMH W OTYacTH aJUIIOBHAJbHO-JYITOBHIMH H
TAKLIPOBHIHKMH COJICHYUAKOBATHMH nouBamMu [65].

Tepputopuss HuszoMH p. Uy mucnosn3yercs B KadecTBe mactOHIN.

Tanacckass nonuHa B mnpenenax abcoNOTHHIX OTMeToK  900—
1100 M 3aHATa MOCEBAMH CEJIbCKOXO3AHCTBEHHHX KYJbTYpP H cajaMH.
B npousom 3jpech TOCHOACTBOBAJiA NOJBHHO-3deMepoBass MNOJyIy-
CTHIHHAS] PACTHTEJBHOCTh, 4 B BOCTOYHOH YACTH JNOJHHH Ha abcoJoT-
HbX Bhicorax 1500—1600 m (8 paiione p. Yu-Kowoft) — crennas
(TunuakoBas crenb). B stoMm nosice pacnpocrpaHeHH cepo3eMbl ce-
BepHHe OOHKHOBEHHHle MAaJIOKapOOHATHHE, KOTOPDHE XapaKTepH3Y-
10Tcs HeGOJMBUIOH MOITHOCTBIO MeaKozeMucToro ciaost  (30—60 cm),
CKEJIETHOCTBIO, c1ab60H OCTPpYKTYPEHHOCTbIO; MeXaHHYecKHil cOCTaB MX
B OCHOBHOM CpeIHECYIJIMHHCTHIH H INecyaHO-NBLIeBaThif JIETKOCYIVIH-
Hucthifi. OHu conepxkat 1,6—2,8 % rymyca, 0,10—0,15 % Bsasnosoro
asora, 0,12—0,256 9% o¢ocdopa, 2,3—3,0 % xanus, umeror caaboile-
nounyo peakpuio (pH = 8,0... 82) [66].

KpoMe cepo3eMOB, B 3TOM BHCOTHOM mosice Tanacckofl AOJMHHEL
BCTPEYAIOTCH MeCTAMH CepO3eMHO-JIYyrOBHE, JYTOBO-CEPO3eMHBIEe U JIY-
TOBHE NOYBH, KOTOPHle XapaKTEpH3yloTcss Oojiee BHICOKHM conepKa-
HHEM TyMyca W BalloBHX 3amacoB a3ora, ¢octopa W kanus. Ha yua-
CcTKax ¢ OJH3KHM 3aJjieraHieM MHHEepaJIH30BAHHHX TPYHTOBHIX BOJ
HOYBHl 33COJIEHHL,

B 3one ¢uabTpanud TajaccKoro OpOCHTEJNBHOTO KaHana YBEJH-
yHjlack TMJOMANL 3eMeJb, HaXOJASHIUXCA B HeOJaronpHsiTHOM MeJIHO-
PaTHBHOM COCTOSIHMM, UTO CBSI3aHO ¢ IIOJHSITHEM YDPOBHS MHUHepaJH-
B0BaHHBIX TPYHTOBHIX Bop [62].

B Tanacckofi nojHMe BHillle Nosica NOJHHHO-3(DeMepoBOH MOJY-
IlyCTHIHH PacNoOJIOKEHH MNpeATOPHBle 3JIAKOBHE CTENH € THHUAKOM,
KOBBUIEM, KaparaHOBEIM uueM. FIX cMeHSIIOT ropHBE, NpeHMyIIecT-
BEHHO THIYAKOBHE, CTENH, JYroBhle CTENH, KOTOpble B CBOK OUYePelb
nepexonsT B MOSIC ApYeBHIX JiecOB M pepkoJiecuit (GacceilH p. ¥Ypma-
pan) uwin B nosc cybGajbOHiCKHX cTenel, JYTOBHX cTellelf, apyeBbHX
cTyaHHHKOB (6accefinnt pek Kapa-Bypa, bBew-Tam, ¥Yuy-Kowoit).
Brite, Ha a6COMIOTHHX BHICOTHHIX oTMeTkax 3200—4000 M, wmaxo-
IATCSl aJIbNHHCKHE JIYTOBHE CTelH, Jiyra ¢ KoOpe3ueH H THUNUAKOBHE
CTenmH, TpaHHyallHe ¢ NOsicOM CKAaJMCTHX rpebHell, KAMEHHCTHX OCH-
Ilefi, CHEXXHHKOB H JeluHkoe (BhHcota 3500—4500 M mam yp. m.)
[19].

B coorBercTBHM ¢ BepTHKAJBHOH 30HAJNLHOCTBIO PAaCTHTEJLHOTO
NOKPOBAa MNPOHCXOAHT M CMeHAa IIOUB N0 BEPTHKAJBHOMY INPOQHIIO,
Buure mosica ceposemo B Tanmacckoit no/siHHe HAXOASATCS  CBETJIO-
KauITAHOBHle M KAUITAHOBHE NOUBH, OXBATHIBAIOIIHE NPEATOpLS, rop-
Hele CKJIOHH H IOATOPHHe uulelidn Ha abcomoTHOH BHcoTe 1000—
1600 M, KoTOpble CMEHSIOTCS TEMHO-KAUITAHOBHIMH NOYBAMM.

Ceerno-kairranoBee nousst (OpMHPYIOTCH Ha KapOOHATHHIX Xpfi-
IMEBATHX CYIJIHHKAX, HMET NPEHMYINEeCTBeHHO CpeNHEeCYTJHHHCTHIH
MexaHHUYecKHii coctaB. CopmepxkaHue rymyca uamensercs ot 2,0 jo
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3,6 %, Banosoro asora— 0,15—0,20 %, d¢ocdopa — 0,16—0,20 %,
gajnus — 2,0—2,5 % . Peakius nouyBeHHOTO pacTBopa cjaboriencuHas

H=178... 85). TemHo-KamTaHOBHE IIOYBH 0o0Jee T'YMYCHPOBAH-
Hele (3,5—5 % rymyca) u Goraue BajlOBHIM a30TOM.

Ilpu panphefileM TNOJHATHH KalITaHOBble IIOYBH CMEHSAIOTCA
FOPHO-IECHHIMH, cyOalblHACKHMH H aJbOHACKHMH CTENHKIMH, JYyro-
CTENHBIMH H JIYTOBBIMH IIOYBaMH. ITH 30HHE HCIOJB3YIOTCS KakK macT-
6umnnie yroaps [54].

[NouseHHO-KNHMaTHUECKHe YcaOBHA Tanacckoft posimEm  Gnaro-
IpUATHH AN BO3JENHBaHHA TabaKa, 3epHOBBLIX KOJOCOBHIX H 3€pHO-
6060BLHX KYyJbTYp, KYKYpY3H Ha 3€pHO H CHIOC, KapTtodess, oBOHle-
GaxueBnlX M IJIOJOBHX KYJbTYpP, MHOTOJIETHHX TpaB (JIOLEpHH M 3c¢-
napuera).



2. OEHKA BOAHBIX PECYPCOB
H X UCHNIOJIb3BOBAHHUE

2.1. Boansie pecypcnl

Bonuue pecypen pexk Uy u Tanac onpepenensl No faHHHM O NPH-
TOKe BOIBl H3 4eTKO BHlessieMoH B OaccefiHax 3THX peK 30HH (OpMHU-
poBaHHs cTOKa [72], K KOTOpOH oTHOCATC cOGCTBEHHO TOpHHlE NOJA-
HSTHA M CKJOHH TOpPHHX XpebTOB, rae Xo3siHCTBeHHAs JAeATEJ]bHOCTD
yeJIOBeKa He OKa3HBaeT 3aMeTHOTO BJIHSIHHSI HA CTOK. DTH ropHHe 00-
PA30BaHHs CIyKAT eCTECTBEHHHMH aKKyMyJsiTopaMu aTMmoc(hepHok
BJIarH, KOTOpasl SIBJSETCS HCTOYHHKOM ITHTAHUSI XOpolIo pa3BUTOH
B ropax peuHoH cerH, ¢opMupyiolleficss HA CKJIOHAaX OOIIHPHHIX MeX-
rOpHHX BHajauH [8].

IMpu couerannu onpejsesieHHHX YCIOBHE (MHTEHCHBHOE CHEroOTasi-
HHe, oOmIbHHE OCaJdKH) B OTAEJbHHE TOAEl CTOK MOXKeT c(opMHpO-
BaThbCsl U HEMOCPENCTBECHHO B 30HE €r0 HCTOJIb30BAHHMS.

Onpepnesienne rofoBOro NPHTOKA BOAH M3 30HH (POPMHPOBAHMS
CTOKa YKa3aHHHIX peK (Qs ¢) NpoHsBoamiock 3a Nepuox ¢ 1946 mo
1975 r. Ha ocHOBaHHM TIJaBHHM 00pa3oM AAHHLIX HAGJIOfeHMH TuA-
pOJIOrHYeCKHX IOCTOB YNpaBjieHMH 1o FHApOMeTeopoJiornd M Mun-
Bozxo30B Kuprusckoi u Kasaxckoit CCP.

IlpH HanHuMu MaTepHamoOB THApPOJOrHYecKHX HabmioneHMH Ha pe-
KAX CTOK 30HH €ro (opMHPOBAHWS! PAaCCUMTHIBAJCS NyTEM CYMMHPO-
BaHHsl PAaCXOOB BOIB B CTBOpAax NOCTOB, PACHOJOMKEHHHX INpPH BHI-
Xoie peKk M3 POpHHX yileaud. IlpH oTcyTcTBHM MarepuaJjoB HabJo-
JeHHH CTOK ollpefelAncs NpHOJHKEeHHO [0 CXeMAaTHYecKOH KapTe 30-
HaJIbHBIX 3HAYEHHH HOPMBL OAOBOTO CTOKA € NOCHAEAYIOIHM IepeXo-
JIOM K CTOKY KOHKDETHHX JileT Ha OCHOBE MCIOJIb30BAHHS MOAYJbHBIX
KO3(pQHIHEHTOB TOIOBOTO CTOKA PEK-aHAJIOTOB.

B kauectBe aHaJjora Bhifupajiach peKa, uMemollasl cXOnHble ¢ He-
H3YUeHHBIM BOAOTOKOM VCJOBHS (OPMHpPOBAHHS! CTOKA: OAHOTHIHEE
pesabed M OpHEHTAIHIO CKJIOHOB, CXOJHBLIE T'HJPOTE€OJIOrHYECKHE YCJIOo-
BH#, pasMepn BoaocOOpoOB U T. IL

Be¥ny MmaJsioi MHoroJieTHefi H3MEHUHBOCTH TOMOBOTO CTOKa pekK
paiiona (C, = 0,12) 3a pacuerHoe cpeaHee MHOTOJIETHEe 3HAYEHHE
ero (HopMy) NPUHST OpefHHil rogOBOH pacxom BOAH 3a (GaKTHUecKHH
nepuon HabmoneHu#i, eciu oH coctaasn 10—15 ner u Gonee.

Cpenunit ronoBoi pacxon Bome Q agst miomanu F,, cTok ¢ KoTo-
pOH He yuTeH M3MepEeHHsIMH, paccuHTHBaJcA No opMyiie

Q = aKaH = Q (Qaﬂ/aaﬂ)’ (2 l)
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Trle Q — HODMa rOMlOBOTO CTOKA ¢ YKa3aHHOH miomangd;, Kam =
= (Qaw/Qan) — MOLYJABHEI KO3((GHIHEHT TOJOBOrO CTOKA, IOJydYeH-
HHH# No NAaHHKIM HabnoLeHHA HAa OJHOH HJIH HECKOJbKHX peKax-aHa-
Jiorax.

Ins 6accefina p. Uy Hopma rogoBoro ctoka @ M3/c ¢ OTZENBHBIX
nnomaledt F, xm? BHuucasinack no dopmyne

Q="hF,/31,5 - 10°, (2.2)

Toe h— HOpMa TOJOBOTO CTOKA B MWIJHMETPax CJIOS BOAH, ONpefe-
JsieMast o Kapram [72].

Has 6accedina p. Tajac HOpMAa TOLOBOTO CTOKA C OTAEJBHHX IJIO-
mane# paccuuThBajgacek 0o GopMyne

Q = MoF,, 2.3)

rie Mo— cpemHHH MHOTOJIETHHE MOIyJib TOLOBOTO CTOKAa, MOJydYeH-
HH# no 3aBHCHMOCTH OT cpefHeH BHICOTH BodOcGopa Hep. 3aBHcu-
Mocti Mo = [(H¢p) npuBeneHn B MoHOrpaduu [72].

ITputok BoAb co Bcell MIOIAAN 30HH (OPMHPOBaHHS CTOKa B 6ac-
ceiiHax pek Uy u Tanac Qs ¢ BBIYHCASIICH NyTeM CYMMHPOBAHHS pac-
XOIOB BOJK Ha BOAOTOKAX BAOJNEL HUMXHEH IpaHHIB 30HH (opMupo-
BaHHsl, NTOJIy4eHHHX [I0 MarepHasaM HaOJOfeHHH W pacueTHHM [aH-
HEIM,

IlepBuift ruapoMerpuyecKuii cTeop Ha p. Uy Haxogures y OTT
Opro-Tokoit B 30He GopPMHPOBaHHSA CTOKA. 3HAYEHHH Qa. ¢ AJS 3TOrO
CTBOpa IPHHSATH PABHHIMHM 3HAYEHHSM BOCCTAHOBJIEHHOTQ ecTeCTBEH-
Horo cToka Qecr.

B c¢Bs3u ¢ TeM uTo yKasaHHBHIH CTBOp pacliojoxeH Huxe Oprto-
Tokofickoro BoLOXpaHHIMLLA, pacyeT 3HAUEHHH Qecr AJIST HEro MpOH3-
BOJMJICH [0 YPaBHEeHHIO

Qec-r = Q6HT + Z Qaa - Z Qac e Z Qan + Qpc + QHB - ro, (24)

rie Qpur — ObTOBOH (M3MeDeHHHIH) cpenHMiE TOLOBOH pacxol BOIH
B cTBOpE NOCTA; Y, Qps — CyMMAapHHH BOA03a60p H3 peKH H ee NpH-
TOKOB BHIllle IoCTa; Y, Qpc — CyMMapHHH c6poc BOAB B peKy BHIIe
TMOCTa N[O KAHANAM H KOJJEKTopaM; ), Qpm — CyMMapHBii pacxon
BO3BPATHHIX BOJ, MOCTYNAIOIHX C opollaeVHX noJefl B peKy Bhile
[ocTa MOL3eMHHM NyTeM; Qpe — CpelHHH roJoBOH pacxojl BOIH, YuH-
THBaIKA perynupoBaHue croka Opro-ToKoOHCKHM BOLOXpaHMJMILEM;
Qu.s ¥ Qoc — COOTBETCTBEHHO CpeIHHE TOAOBHE 3HAUEHHS pacxoia
BO/AB HAa HCIApeHHe ¢ BOJAHOH NOBEPXHOCTH 3TOr0 BOLOXPAHHJIMIILA
¥ pacxoja BOAH, c(OPMHPOBABIIEroCcst 3a CUeT BHINANEHHS OCALKOB
Ha ero NOBEepPXHOCTE.

Mertonb onpenenenus 3HaueHHH Qgur, Qps, 2 TaKKe Qu p U Qoc
u3noxeHb B ryiaBe 6. CyMMmapHHE c6poc BoJel B PeKy BHIIE NOCTa
70 KaHallaM H KOJUIEKTOpaM Qg Ha OAHHOM YyuyacTKe peKM He Hab-
Jopaercd (Qec = 0).

CpenHee 3a roj 3HaueHHe Qpe MS/c paccuHTHBajioch Mo (popmydie

Qpc = (Wx - WH)/T, (2.5)
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rae Wi v Wa—~— coOTBeTCTEEHHO 06heM BOAH B BOLOXPaHHWJIHILE
B KOHIE M Haudasne roza, M% T — yucjlO CeKyHA B roiy. 3HaueHHs
Wx 1 Wy onpefensnuck 00 Kpukoii o6bemos BOJOXPaHHANILA
(puc. 2.1). 3a 1958—1963 rr., Koraa HabJIOLeH s 32 YPOBHAMH BOJHI
B Opr1o-ToKORCKOM BOMOXPaHHIHING BENMCh HEPEryJIspHO, a4 MATEpH-
asnel HaOJioLeHH# OTCYTCTBYIOT, BBINOJHEHO BOCCTAHOBNEHHE CpeIHHX
rOLOBBIX 3HaYeHHH Qpe N0 3aBHCUMOCTH Qpe = f(Qs + Qup — Qx), MO~
cTpoennoli 3a 1964—1975 rr. {Qp B Qn — cpeniMe roZOBHE PaCXOLEE
BOLH COOTBETCTBEHHO B BEpXHEM H HMXKHEM cTBOpax yyactka p. Uy

Hm 5ed yp.M.

176i o

7260 /f/

1740

1730

720, Puc. 2.1. Kpusana wnanoawenus Opro-~
D 00 200 300 H00OwWMmmM® Tokolickoro BOZOXpaHMAMIIA.

or ¢. Koukopka no nrr Opro-Tokol, Qup — 60KoBas mpHTOYHOCTh H&
3TOM y4acTKe].

Cpennue rozopole 3HaueHM Qus H Qoc 3a 1958—1963 rr. Tipn-
HATH PaBHHIMY CPEAHHM MHOrOJEeTHHN 3HAYeHHAM 3THX 3JIeMeHTOR
(coorBercTsenno 0,19 u 0,11 M¥/c).

PesyspTarel BoccTaHOBJNEHHA CPENHMX TOUOBHX PacXOLOB €cTecT-
BerHoro croka p. Uy y ntr Opro-Toko#i npusenens B raba. 2.1.

IIpurox Boaw u3 3ombm opmupomanus croka p. Uy nas rumpo-
creopa y ¢. Munadan sa 30 mer (1946—1975 rr.), a raxke IS THA-
poMerpHyeckux crsopos y Bypynaakickoro mocra, r. Tokmaka, KX
uM. Yanaesa, cex uM. Amadreapad 3a 13 aer (1963—1975 rr.) pac-
CUHTHBaJICS NO H3JOXKEHHOH BHule ofulell MeroauKe ¢ HCMNOJNb30BA-
Huem ypasHenufi (2.1) u (2.2). 3navennsn Qy ¢ 3a 1946—1962 rr. nas
YeTHIpeX NOCHERHHX THAPOMeTPHHEeCKHX CTBOPOB OBLIH ONpefe/IeHb
no rpadpuxam cBssH Qs ¢ = f(Qs ¢, au) (pHC. 2.2), npuuem B Kade-
crE€ aHasora Oh1 NPHHAT rujpoMeTpuueckuit crsop p. Hy y ¢. Mu-
asan.

O6mas nioliafp 30HE (opMHpogaHHs c1oKa p. Uy pasHa
20 930 xm?, yro cocraeasier 54 Y maomanu 6accefiHa peKH, 3aMblKae-
MOH THAPOCTBOPOM VY cBX HM. AmaHreanAwbl. Ilpu sToM HeusyyeHHast
B TMADOJIOFPHYECKOM OTHOWICHHH myomanb Gaccelina pasia 4730 kM2,
MM 23 % naomaznd 3oHH GOPMMPOBAHUS CTOKA

CyMmapHull TPHTOK BOAH H3 30HH (OpMHpoBaHHs cToKa p. Uy
(Ao cBx ¥M. AmaHreqnfH) 3a MHOIOJNETHHH NEPHON B CPEAHEM CO-
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Tatnuna 2.1

PacueT BOCCTAHOBJEGHHBIX €CTECTBEHHBIX CPEIHHX Trojosblx pacxomos sousl p. Yy
y urr Opro-Tokoi, m3fc

Ton Lsur ZQpa 2Qun Qe Qs Qo Qecr
1946 (32.1) | (9.42) | (1,02) 0 0 0 40,5
1947 (23,0) | (8,60) | (0,89) 0 0 0 30,7
1948 (28,2) | (5,66) | (0,68) 0 0 0 33,2
1949 (32,8) 6,79 (0,76) 0 0 0 (38,8)
1950 (30,9) 5,53 (0,78) 0 0 0 35,6
1951 (26,3) 2,39 (0,32) ) 0 0 28,4
1952 (35,1) | (3,11) | (0,34) 0 0 0 37,9
1953 | (32,5 (3,40) | (0,36) 0 0 0 35,5
1954 (33,4‘ (3,73) | (0,41) 0 0 0 36,7
1955 | (31,3) | (5.21) | (0,65) 0 0 0 35,9
1956 (34,3) (3,45) (0,75) 0 0 0 37,0
1957 | (27.5) 2,63 (0,70) 0 0 0 29,4
1958 | (28,9) 3,22 (0,95) (6,10) | (0,19) { (0,11) § 37,4
1959 31,0 3,78 (0,97) (4,30) | (0,19) | (0.11) 38,1
1960 (27,3) 53,97) (0,98) (2,9) | (0,19) | (0.11) 33,3
1961 29,5 4,36) (1,38) ((—4,80) { (0,19) { (0,11) 27.8
1962 21,1 (4,43) (1,41) %4,90) (0,19) | (0,11) 29,1
1963 26, 1 4,42 (1.68) 3,50) | (0,19} | (0,11) 32,4
1964 30,8 5,01 (1,87) 2,27 0,24 0,11 36,3
1965 98,4 4,14 (1,58) | —3,23 0,18 0,11 27,8
1966 36,6 4,90 (2,04) 4,58 0,26 0,15 44,2
1967 30,9 5,83 (2,41) | —3,58 0,21 0,09 30,8
1968 30,4 5,07 (1,92; 0,14 0,21 0,13 33,8
1969 31,0 5,92 (2,43 2,17 0,23 0,13 36,8
1970 31,5 7,09 (2,67) | —0,03 0,20 0,15 35,9
1971 34,1 5,60 (1,74) | —2,55 0,17 0,08 35,5
1972 26,0 6,47 (8,15) | —0,41 0,09 0,09 28,9
1973 30,7 6,15 (2,66) 0,62 0,14 0,11 34,8
1974 95 8 5,21 (1,95) | —1,25 0,15 0,13 27,8
1975 23,3 6,19 (2,08) | —0,63 0,09 0,06 26,8
CpezH. [ 29,7 5,06 (1,38) 0,50 0,11 0,07 33,9

Tlpumeuanue 3aech H gazee B CKOOKay NPHBEAEHH npubanKeHHne JaH-
Hule.

crapnser 4,25 xmdfron. Jlo creopa Bypynnaiicknii moct  (popMupy-
ercs 44 9%, a no creopa kiux uM. Yamaesa (c. Tamyrkynn) — 89 %
o6mux BojHBIX pecypcop Gacceima. IIpn sToM o0beM cTOKa HeH3y-
yeHHEX peK paseH 9 Y Bcex BOMHEIX PeCypCOB.

Peka Tanac o6pasyercs NpH ciMsHHE pek Kapakol H Vu-Komok.
[lnomans Bojoc6OpOB 3THX pek cocrasjser 32 % obmed momans
30HH (QOpMMpOBaHHs cToka Fa ¢ p. Tanac u onpenensier 40 % croka
sToft pexu, a no r. [xamOyna sunauenue Fs g pPasHO 7040 xm2 He-
H3y4YeHHast B THAPOJOTHYECKOM OTHOUICHHH IUJOM2[b BOJOcOOPOB CO-
crapaser 1140 km2, win 16 Y ofuero 3Hayenus Fa g
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Bonunie pecypest p. Tanac 3a MHOroJieTHHHd NepHon B Cpe/lHEM
cocraBasiior 1,51 kM3/rox, npu 5TOM JO THAPOCTBOpa y ¢. KHpoBcKoe
¢dopmupyeres 94 Y croka. Ilpurok BOAM ¢ miIomanu sojpocbopa, He
OCBELleHHOH THApPOMeTPHUYECKMMH H3MepeHMAMH, paseH 7 % oOmux
BOIHBIX PECYpPCOE.

G3p me Puc. 22. Tpaduxu  cBssu
180 CpefHerc roAOBOTO IpHTOK2
4 BOABI H3 30HH (OPMHPOBAHHSA

cToka p. Uy x ozmesbHHM
THAPOMETPHIECKHM  CTBOPaM
160 (Qs ¢) € COOTBETCTBYIOLLHMH

'{ 3HAYEHHSMH TOAOBOTO IIpH-

TOK2 BOAH K CTBOpY ¢ Mu-
aapagE {(Qs ¢ an)-
(e}

I —c¢r JiXuAbapeikckas, 2 — By

\\b-

%0

pyanafickuét Moct, 3—r TorMax,
4—xax uM _ Yanaepa, 5—
CBX MM AMaurenbnbl.

120
()
w /K

M 4 Bog e 1
B0 v &0
/K

'
) & >
T & WGgark & W w

3HayeHus CPeAHEro roAOBOr0 NPHTOKA BOABI H3 30HB (POPMHPO-
BaHMs croka pek Uy wu Tanac 3a 1046—1975 rr. npuseneHH
B Tabn. 2.2 u 2.3.

HauGonpinee 3naueHne Qs ¢ B GacceiiHe p. Uy po ¢ Muaacpan
(P=3Y%) npuxoaurcs Ha 1966 r., cpeanee (P =50%) —mHa
1963 r., a HaumeHbiiee (P = 93 %) — Ha 1951 r. B Gacceiine p. Ta-
nac o c. KHporckoe Haubogpiiee anagenve Qs ¢ (P = 6,5 %) npu-
xonutcs Ha 1969 r., cpeguee (P = 50 %) —na 1950 r., naumensiee
(P=989%) —mna 1957 r.
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Tabauua 2 2

Cpenumii Toposoii TPHTOK BOABL M3 30HBI (DOpPMHMpOBAHMS CTOKa p. Yy Qs o
paccunTaHubifi Anfl OTAENBHBIX THAPOMETPHUECKMX CTBOPOB, MY/C

T'uppoMeTpHYECKH# cTBOD

3 5 z 4 g

Tox S zE w5 ] & = <
[ X % .";‘g 5 5 = =3
o =S¢ Prae = = £g 25
-5 .4 ox = = o »E
EOC & a5 = S 28 G4
1946 40,5 66,1 66,3 72,2 102 139 156
1947 30,7 48,1 49,0 53,0 73,5 88,5 111
1948 33,2 52,7 53,3 58,0 80,7 109 121
1949 38,8 59,8 60,0 65,0 91,5 124 138
1950 35,6 58,9 59,0 64,3 90,0 122 135
1951 28,4 47,1 48,1 52,1 72,1 96,9 108
1952 37,9 62,9 63,0 68,7 96,5 132 145
1953 35,5 59,2 59,8 65,0 91,0 124 137
1954 36,7 60,0 60,2 65,7 92,0 125 138
1955 35,9 60,9 61,0 66,3 93,0 126 139
1956 37,0 64,6 64,8 70,4 99,0 135 148
1957 29,4 47,2 48,2 52,5 72,5 97,7 110
1958 37,4 65,0 65,1 71,2 100 136 150
1959 38,2 66,0 66,0 71,9 101 138 152
1960 33,3 60,2 60,8 66,1 92,8 126 139
1961 27,8 49,1 50,0 54,2 75,2 101 114
1962 29,1 49,0 49,8 53,9 74,9 101 114
1963 32,4 57,3 58,1 63,9 87.6 117 133
1964 36,3 62,1 63,2 70,3 96,3 128 145
1965 27,8 48,3 49,1 53,2 75,1 101 114
1966 44,2 72,1 73,2 79,7 109 149 170
1967 30,8 55,9 57,0 63,2 89,2 121 139
1968 33,8 55,4 56,4 61,6 85,0 116 133
1968 36,8 62,4 63,3 70,1 101 138 155
1970 35,9 61,9 63,3 69,6 100 137 153
1971 35,5 56,6 57,6 61,9 86,0 117 127
1972 28,9 48,8 49,7 54,3 75,5 102 114
1973 34,8 60,7 61,6 67,0 92,9 130 143
1974 27,8 49,9 50,7 54,8 74,8 101 111
1975 26,8 49.8 50,6 54,6 74,8 103 115
Cpeln. 33,9 57,3 57,9 63,2 88,2 120 134

[Mepuox npomsBoacTBa  SKCNENMUMOHHBIX Hccienosamudt ITH
(1971--1975 rr.) seasercs ManosopumM. Ha nstuierky npuiuinioch
TPH MAaNOBOAMBIX Tojd, M3 KOTOPHIX JBa roja noapsn (1974 u
1975 rr.) 6BuIn MCKIIOYMTENBHO MaJIOBOHBIMH.

B ofmne Boanse pecypch HeoGXOAHMO BKJIOUHTH NOA3EMHBI HpH-
TOK K3 30HB (JOPMMpPOBAHMA CTOKA, HNOCTYIAIOMKMH IOJPYCAOBHIM IIy-
TEM HIH B BHAe TPemHHHHX Bon. B 6accefine p. Uy nmonzeMHumlii npu-
TOK cocraeisier 3—5 m3/c, B Hacceiine p. Tanac — 1—2 m¥/c.

B pesynpraTte BOgHBIE pecypcnl o6oux 6accefiHOB 32 MHOTOJIETHE
cocTasisior B cpegHeM 5,9 kM3/rof, B TOM 4uHcne mo HaccelHy
p. Hy — 4,4 xm¥/ron, mo Gacceiiny p. Tanac — 1,51 rm®/rog.
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3a MCKIIOYEHKeM BBICOKOTODHOH 4acTi paccMarpusaeMas Teppu-
XO3HCTBEHHOE TIp

2.2. Henosib3oBaHKe BOAHBIX PECYPCOB B XO3SIHCTBEHHBIX WEJAX
TOpHsl HAXOAHMTCA B 30HE HEJOCTATOYHOrO YBIAXKHEHHs, I'le CeJIbCKO-

INonupHoe 3eMJienenve Kak BeAYILHH BOMO
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B wnacrosiilee BpeMsi HA TEePPHTOPHH
I0TCA 4YeThIpe KPYIHBHe OPOCHTEJIbHHE CHC

ckaf, Ar-Bamueckaa u TallyTKyJbckas.
6uith Haspanbl cucreMs BBUK, Coexo3HOTo KaHana, CyIEeCTBYeT MHO-

OCHOBHOE€ HanpaBJieHHe B HCHOJIL30BAHWH BOL
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JKECTBO B3@HMHO NepeceKalolHXCS OPOCHTENbHRIX CHCTEM HAa MHOTOUMC-
nensux npurokax p. Yy. Passurwe umppuraumn B Yylickolt aosnune
HMeer cBOM McTopmueckKne ocobenHocrH. Ilo ony6nHKOBaHHHM JaH-
HeM [91] ycraHOBEeHO, uTo opomenne B GaccedHax pexk Uy u Ta-
Jlac pasBHBAJIOCh C JpeBHefmMx BpeMeH. X03fHCTBEHHOE OCBOEHHE
semednn Uyfickoll posuuH oTHOcHTCA K IV B. w HauGosbmiero noaneMa
jgocruraer Kk IX—XII BB. [91}], Koraa co3pjaloTcsd HppUralHOHHEBIE
CHCTEMEl JJisi OPOIIEHMsi I0Jied, Ha KOTOPHX B OCHOBHOM BO3[ENHBA-
JIHCh 3€PHOBHE KyJbTYDH.

B nayane XIII B. B pe3yspTare MOHTOABLCKOrO HaIlleCTBHS 3eMJjie-
JenbuyecKas KyabTypa YyicKofl AOJHHE Ccraja NPUXOAHTH B ynanoK.
Tocreayomue CMeHH 3MOX H HOKOJEHHH HE OCTABMAM AOCTATOYHO
HAJIEXKHBIX CBEfEHHWil 0 XxapakKTepe m Macmrabax xo3sfCTBEHHOH lesi-
TeNBHOCTH HaceleHHs. HecMoTpsi Ha eucTemMarnyeckue BOHHH M -pas-
pylileHHs, opoinaeMoe 3eMiefenve B UyfickoHl JonuHe, BUIMMO, OKOH-
yareibHO He 3aTyXaJlo, 0 YeM CBH/ETeJbCTBYIOT OCTATKM APEBHHX Hp-
PHUralHOHHHX COOpYXeHHul, oOHApyKeHHBe PYCCKHMH HCCJeNoBaTe-
asiMu Bo Bropo#l nojouHe XIX u B navane XX se. [11].

Bospoxnennto xossficteeHHOH HesrenbHoctH B Uyfickofi jouuHe
criocoberpoBano Boccoennnenue Kuprusuu ¢ Pocemelt 5 1863 r. Pas-
MellleHHe mepecesaeHues, obecneueHne HX HajfelaMy 3eMelb, a TaKxke
H BOLOH JAJsi OpOLIEHHs] SABHJHCh TEPBOOYEPEMHLIMH 3aJayaMH BJA-
creit CemupeueHckodl o6GnacTd, B NpefeNax KOTOpoil HaxoxuJach
Tor'fa H ponuHa p. Uy. DruMu 3ajauaMu 3aHuManuck o6pas3sosaHHBIN
B 1898 r. rugporexauueckuil oraen CeMupeueHcKkoli o6nactH, a 3areM
H choenHaJsbHas rugporexHHveckasi naprha (1905 r.). B pesyabrare
BHIIONHEHHHX pafor paaMepH opollaeMoro 3emJjellenusi » Uylickol
IonuHe B Havaite XX B. cocrasund okoao 50 thic. ra [79]. Ilpu srom
Ha OpOLIEHHe HCNOJb30BAaJHCh TJ2BHEIM 06pa3oM BONHHE pecypcH
nputokos p. Uy u Jue B caMom HeGodbmoM o0beMe BOAM caMo#
pekn. BojosabopHHe €OOpyXKeHHs Ty3eMHOro THIA HAXOAHJMMCh Y By-
pyajgaiickoro Mocra, r. TokMaka u B paiiore c. I'eopruesckoro. Opo-
maeMoe 3eMJejeiie TOrO BpeMEHH XapaKTepH3oBaJoch KpafiHe Xao-
THYHHM ¥ OECnOpsifOYHHIM HCHONb30BAaHHEM BOJAHBIX H 3eMeJbHHEX
pPecypcoB, OTCYTCTBHEM HHXXE€HepHHIX THIPOTEXHHYECKHX COOpYKEHHH.
K navany XX s. Bce HauGosee yRoOHHe 3eMan ObUIH OCBOEHH, a CTOK
ApHTOKOB p. Uy mouTd monpocThio Onin pazobpaH Ha HYXKIH opore-
HUS,

B 1910 r. ormenoM seMensHHx yayullenuii I'JiaBHOro ympaBne-
HHSl MHWHHCTEPCTBA 3eMJEAEJHS W 3eMJAeNoJb30BaHMs OpraHH3yercs
uabickatenbckas napTHa. Ee sosrnapun B. A. Bacunmewes, Bmocnencr-
BHH npodeccop ¥ 3acayxeHHbi uppurarop Kuprusckoit CCP, moso-
KUBIMIKE HAgaJo KOMIJIEKCHBIM HCCIENOBAHHAM N0 HM3YUEHHIO H pas-
BHTHIO BOJOXO3fIHCTBOHHOINO cTpouresbeTBa B UyficKodl aosmue [68].

B Teuenne HeckonbKuX Ner GHIH NpOBef€HH OOUIHpHHE THIPONO-
rudeckde, THAPOTEXHWYeckHe, MOYBEHHO-GOTAHHYECKHe M KJIHMATHYe-
OKHe HCCNeNoBaHHA, KOTOpHE 3aTeM OwNM MONOXeHH B OCHOBY Mpo-
€KTa pa3BuTusl opomleHuss B goiuue p. Uy. Illmpoxn#i Kpyr paccmar-
puUBaeMHX npoGaeM, HOBH3HA THIPOTeXHHYECKHX peIIeHHH B 5TOM
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IPOEKTE€ BO MHOrOM INpejONpenesuiM Pa3BHTHE OpOIIAEMOTO 3eMJIe-
neqaust B UyACKoH JonuHe Ha MHOrHe TroAwl Boepeld. B cocTaBaeHHOM
MOZ PYKOBOJCTBOM M AaKTHBHOM yuyacthHu B. A. BacunpeBa mnpoekre
NpenyCMaTpHBaJoch paciliWpeHHe opomlaeMblx 3emenp Ha 90 Toic. ra
34 cuer BOAHHIX pecypcoe p. Uy Ge3 peryiupoBaHus ee CTOK2Z H [0
220 Thic. rYa ¢ peryaMpopaHHeM cTOKd Ha Oase mpoektHpyemoro Opro-
Tokolickoro ponoxpanuiunma. OnHoBpeMento Oplan paspaGoTaHbl HPo-
eKTH BOAONOXbEMHOH MIOTHHH Ha p. Uy y ckaj Yymenua, At-Bamus-
ckoro, ['eopruesckoro M pAfa APYrux KpyHOHHEX MarucrpalpHBIX Kauna-
J0B. BEnH HaMeueHs! MJAHH PEKOHCTPYKUMH H Pa3BUTUS WPPHIALHOH-
HHX CHCTEM HA FOPHBIX peKax-mpurokax p. Uy.

IMo pasnuynbiM onenkam, B 1915 r. B UylicKolt monuHe yXe opo-
majocs okono 120 THC., ra 3eMens, B TOM ykcihe BOROH u3 p. Uy —
nopsanka 20 teic. ra [69]. OaHako K NpaKTHYECKOMY OCYLIECTBJIEHHUIO
npoekta B. A. Bacuapepa yAasoce NPHMCTYNNTh TONBKO noche Bein-
Ko#l OkTabpbCKOH COUKANMCTHYECKOH PEBOJIIOIHK.

B nepuojp rpaxAaHCKof BOHHH paboTH IO Pa3BHTHIO OPOIIEHHS
p Uyfickoii gonune OHJIH NIPHOCTZHOBJIEHB!, CYNIeCTBYKOIIHe HWppHUra-
[UMOHHBlE CHCTEMBl OKAa3aJMch B 3HAUMTENpHOH CremeHy pa3pylleH-
HbIMEH M 3alyIIeHHEIMH, BCJIEJACTBHE Yero IONIaJbh OpOIIaeMBIX 3€-
MeJp B paccMaTpUBaeMOM paiioHe pe3kKo cokparunaack. Ilo nanubM
SI. K. Kosena [48], 8 1926 r. cymMMapHas naomajgb HPPHTalKOHHO
NOATOTOBJIEHHOTO 3eMelbHOro Qomaa cocraeasna 199 reic. ra (¢ yuye-
TOM (paKTHyecKH NOJNWTHIX 3eMeNpb, 4 TAKXKe HeOpollaeMHX yYacTKOB,
rie UMeNuch caepsl opomrenns). M3 ofwero Kosuuectea 3eMens
€ HaJUYMEM OPOCHTEABHOH ceTu He 3KCINIYATHPOBAJOCH MO PA3JHUHEIM
npuyuHam 158 THC. ra, B X03fHCTBEHHOM WCMOJAB30BAHMH HAXOJHIOCH
Junlp 41 THC. ra.

JloBOEHHHI YpOBEHE OpOIIAEMOro 3eMJjeleNIusi yAaJoch BOCCTAHO-
BUTH K KoHIy 20-x rofoB 3a cuer BBofa KpacHopeuenckoit 1 Camco-
HOBCKOH OpDOCHMTENBHBIX CHCTEM M PpEKOHCTPYKIMM  HppHraifMoHHOM
ceru Ha npurokax p. Hy. B pe3ynpraTe ocylllecTB/I€HMsi YKa3aHHHIX
MEpONPUATHH NAOHIAAL OpOoIIaeMHX 3eMmennr B HyiicKoli jofHHe K Ha-
yany 30-x romor Bospocaa xo 190 reic. ra.

B coBerckuii mepuojs OCHOBHEIMM BeXaMH BOJOX03AHCTEEHHOro
CTPOMTENBbCTBA SIBNASIOTCS:

1) cosnanue ruapoyaios: Uymbiuckoro (1932 r.) ¢ otxoafliumu
OT HEro KPYNHHIMH KaHajaMu |eopruesckum # Ar-Bamuuckum u Ta-
myrKynsckoro (1942 r.)) ¢ kananamu IlpaBoGepexurM u JleroGe-
PeXHBIM;

2) nocrpoiira 3BUK ¢ KpacHopeuenckum ruuppoyaiom (1943—
1946 rr.), BBUK (1956—1958 rir.);

3) co3jgaHHe  BOAOXPaHMJIUIL: Op1o-Tokoifickoro obbeMoM
470 maun M® (1957 r.), Tawyrkyasckoro ofbemom 620 man m®
(1972 r.);

4) orBenende croka p. Uy Ha NPOTSXKEHUM <«IIPOBAJBHOA» 30HH
B GeroHupoBanHuii O6BoaHHH kanan (1972 .);

5) cTpouTenbcTBO GETOHMPOBAHHOIO KaHAJA2 OF IPOEKTHPYEMOTO
Bypynnaiickoro sopoxpanuwiuma no nepecevenusi ¢ BBUK;
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6) pexoHcTpykurs BBUK ¢ nesbio yBeluueHHss B MepCleKTHBE
nponycksol cnocobHocTH KaHana Ko 60 m3/c.

KpoMe Toro, HelmocpeACTREHHO B JOJUHe MMeeTCH enfe psif, HeOoJb-
wux sogoxpanuanil (Cyxynykckoe, Ixeken, Cnaprak, Kapa-baaruu-
CKOe) W MHOXeCTBO INpynos, 00ecneydBAIOIHX PEryJMpPOBaHHE MECT-
HOTO CTOK2 H CO3/aI0IHX BO3MOXKHOCTH IJIS UCIONB30BAHHS BOJ BTO-
pruHoro oOpasoBaHusi (BO3BPATHHIX, «Kapacy», KOJJIEKTOPHHIX)
BHOBb Ha OpoOlleHue

B paiioHe r. ®pyH3e co3jana MppHralMoOHHAs cUCTeMa, OGBepH-
Hflonmaa cTok pek AJjamenus, Ana-Apua c¢ ocratkamu pox BBUK,
BKIoYaplas cépoc Boagn u3 3BUK uyepes kackap AaMenMHCKUX
I'SC B p. Uy. Ha wamuukax BoiH 3710l cuctemu B 1965 r. cosnano
HuxHe-Ana-ApunHCKOe BOAOXpaHuuile, OF Kotoporo orxoxur Cos-
X03HBIH KaHad.

Crok p. Kpacnoii ¢ 1943 r. mourH NOJIHOCTHIO CTajl 3a6HpatTbes
B 3BUK mpu momomu KpacmopeueHckoro ruapoysna, a cbpoc TpH-
MEePHO TaKoro e KoJHuectBa BOAW (okojo 15—20 m%/c) wus
3B4YK npomsBomguacs go 1950—1952 rr. no pycay p. Asamenun
B peky Uy, 1. e. HiKe UyMHIICKOH MIOTHHE. 3aTeM, ¢ NOCTPOHKOM
kackana Asamenunckhx I'SC cbpoc 3 3BUK Havan mocrymarts mno
ITOMy Kackany B p Yy Buue pacnojoxenus UYyMHIICKOrO raapo-
ysaa, Yro ofecneyuBaJio HOANMTKY BOAOH MArMCTPAJNBHEIX KAHAJIOB —
Ar-Bamusckoro u I'eoprueeckoro.

H3 npupeneHHOro OMHCaHHS BHAHO, HACKOJBKO CJIOXKHA WPpHra-
uHoHHas obcraHoBka B Yylickof posuHe.

IlpoBesieHHbie BOAOXO3SIHCTBEHHBE MEPONMPHATHA TNO3BOJIWIH YyBe-
JIMYUTH pasMepH opoilaeMoro 3semJjenelus B Uyfickoll JoJHHe
K 1970 r. no 380, k 1985 r.— no 477 THCc. ra (1abn. 2.4).

B 1971—1975 rr. u3 ofwell miom@anu opollaeMux 3eMens B Uyil-
ckolt posnne 47 % ee opomanock sozamu p. Uy, 40 % obecneuuna-
Jocp 3a6opoM BOAB M3 IIDHTOKOB, okojo 13 % mnoamsHoro ¢onma
fOasuposajoch Ha CTOKe peK-«Kapacy» H Ha apTe3HaHCKHX BOAAX.

Tabanua 2.4

JIMMaMHKA DPA3BUTHA OpolIaeMoro 3emaenennsl (HakTHUECKM TNoAuTble 3eMaH)
B Yylickoli u Tanacckoii Aonunax, Thic, ra

Topst

1910—1915 I 1926 | 1940 I 1950 I 1960 I 1970 | 1975 | 1980 I 1985

Uyhckan gonuna (1o ¢ PypmaHoBka)

(120) { 41 | 272 | 299 | 324 | 383 | 393 | 4585 | 477

Tanacckas ponuna (no ¢ Ilokposa)

(23) |26,0 I 70,0' 83,5 { 93,9 l 92,5 ' 90,0 l 96,8 I 103
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Hapsny c poctom opomaemoro semjenenusi B UyHCKOH nosiHe
NPOM30UIJIM 3HAUHTeJbHBlE M3MEHEHHSI B CeBOOGOpOTEe M CTPyKType
CeNMLCKOXO03SACTBEHHbX yronMi. Ecam B Hayadlle BeKa HOJMBHEIE
3eMJu ObWiH 33HATH B OCHOBHOM @oj TNoOceBH 3epHOBHX (67 Y Bcex
HOJMBIILIX 3€MeJb), KOPMOBBIX W OBOlle-GdXUeBBIX KyAbTYp, TO
Kk 1975 r. sepHoBHEe sanpmaior npumepHo 30 %, okono 25 9% orBo-
JHTCS] TOA MOCeBH caxapHod cBeKanl, ceuime 40 % 3aHATO KOPMOBBIMH
TPaBaMH, C4/laMu ¥ BHHOrPAJHUKAMHU.

CymMmapunit BonosaGop B Uyiicko#i noiuHe ¢ konua 30-x ro/ioB
W 10 Hacrosililee BpeMsl yBeJHUWACs B jBa pasa (raba. 2.5).
Jannwe a0 1927 r. spasiorcss npubnuxenuuimi. Hano ormerurs, uro
3a 1910—1985 rr. BososaGop H3 GOKOBHX IPHTOKOB He MpeTepIel
CYLIECTBEHHBIX M3MeHeHMI W ero KojebaHusi 3@ OTAeJbHble roasl ofy-
CJIOBJIeHH FAaBHbIM 06pa30M HU3MEHEHUSIMH BOJOHOCHOCTH peK, creKa-
IOIIMX ¢ ropHoro ofpamJieHHsl UylickoH AOJMHBL YBeJIHYEHHe BOJO-
3a6opos o6ycnoBjeHo usbATHAMH croka p. Uy. Ilo ornomenwuio x Ha-
yajy HBIHELIHero CTOJETHsI OHH BO3DOCIH IOYTH B yeThiPpe pasa (or
25 go 110 M3/c). ¥xe Bo Bropoii nmonoeuHe 40-x rosoB ecTeCcTREH-
ubii crok p. Uy (nmopsiaka 50 m%/c), mocrynaromuii B A0JuHy, Mpak-
THYECKH Bech pasbupasicsi Ha opomtenwe. [lourn IBykparHoe NpeBH-
IleHpe BoJo3abopa W3 peKu Han ee pecypcamu (Opu BHXOMe
B NOJHHY) INPOHCXOAMT 33 CYeT NOBTOPHOrO HCIIOJNb30BAHWS Hppura-
[MOHHBIX W 3HepreTuyecKux cOpOCOB, BHIKIKHMBAIOLIMXCS €CTeCTBeH-
HBIX TDYHTOBBIX W BO3BpATHBEIX BOJl. B CBfi3H ¢ NOBTOPHHIM HCNOAB30-
B4HWEM BO3BPATHHX u cOpoOCHEIX BOA CyMMapHui Boxosabop s Uyil-
CKOIl MOJIHHe 3a NocJejHHe rOAbl npeBoicun Ha 25—30 % ecrecTreH-
HHe€e BOJHbIE PECYPCH JaHHOr0 PETHOHA.

Tatmuna 2.5
Bonoza6op us p. Uy n ee npurokos, M3/c
Tonn
Bonosabop
19101915 19961927 | 1941--1945 | 1946—1950 | 1051—1055
CyMmapHuii — (60—70) 93,7 115 128
B TOM uucje:
us p. Uy (25—30) (35—40) 46,4 63,5 84,0
H3 OOKOBHX IPHTOKOB — (25—30) 47,3 51,5 44,0
Ha HYXZH OpOLIEHHSA — (60—70) 76,1 85,8 95,7
Togh
Bopoaatop
19561960 | 1961—1965 | 1966—1970 | 1971—1375 |1976—1980] 1981— 1985
CyMMapHEi#i 143 149 166 151 146 167
B TOM wqHCJE:
H3 p. Uy 98,3 106 111 100 91,0 | 113
13 OGOKOBBIX IIPHTOKOB 44,7 447 55,1 50,9 52,0 53,0
Ha HYXAbl OPOILEHMM 102 112 130 123 121 140
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Bonoofecreyesrie MPOMBIUIIEHHOCTH, KOMMYHAJBHO-OHITOBOIO XO-
asfictea B UyHickol poduHe Gasupyercss Ha HCMOJB3OBAHMH [OA3EM-
geix BofA. C -1940 mo 1976 r. cymmapHeifi BonO3abop M3 MOA3EMHEIX
BoJl, Bo3poc ¢ 0,03 mo 13,0 M%/c. B Hacrosiiee BpeMsi Ha TEPPUTOPYH
Uylickoit noaussl 46 Y% cyMmMapHoro 3aopa ¥3 MOJ3eMHBIX BOj HC-
noJjp3yercss IS BOJAOCHAGKEHHUS TOPOJOB, IOCEIKOB, XHBOTHOBOAUE-
cKHX (epM, okoJio 32 % —Ha pasJuyYHHE TEXHHYECKHE HYXIH H
toNbko 22 % — B uenasx opomennsi. B nepcnektuse B Uyiicko# no-
JIMHEe CYMMapHHE Boj03a6op 43 NOJA3EMHHBIX BOJ COCT2BHT y¥Xe OKO0JIO
30 m3/c, B ToM yncye Ha opomenue — 12 m3/c (40 %). Beixogu Tep-
MaJpHHX BOJ HALLIY [pHMeHeHHe B O3JIOPOBHTeJbHHX uensx (6ac-
ceitn p. blcuk-Ara).

Hcnoap3oBanve BonHeix pecypcog p. Uy B HeJNAX HSHEPreTHKH
BecbMa orpaHnyeHo — He Gojiee 15—20 % ee croka. HanGosnee xpyn-
Heie '2C cocpenorouensl Ha AJiaMelMHCKOM KacKaje, NHTAHHE KO-
TOpPOTO OCYIIECTBJAsSIETCS 34 CYeT ctoka pek Uy u Amamepun. Mou-
HOCTh yNOMSHYTOro Kackaza pasHa 40 Toic. KBt [72].

Pri6Hoe x034HCTBO He OKa3hBdeT CYLIECTBEHHOTO BJWSHHS HA BOJ-
Hble pecypcn UyHCKOH NOJHHEL, XOTHS B HH30BbAIX pek Asra-Apua, Cy-
XYJyK W CYIIECTBYIOT PBI6OBOLUECKHE TIPYHL

Cpezelnss 06 HCIONB30OBAHHH BOAHMIX H 3eMEJbHHX pecypcoB Ta-
JiaccKoifi ponuHel Gojlee OrpaHHyeHsl N0 cpaBHeHuw ¢ Uylcko# Ronu-
HOH.

B konue XIX — wHauane XX BB. B OpPesrOpHOH YacTd AOJHHE
p. Tanac opomanocy orkojo 20 Thc. ra 3emeldn [26], xk 1926 r. ux
miollaau Bo3pocnu Ao 26 Tec. ra [97], npuuem opolleHue 6a3upo-
BaJOCh B OCHOBHOM Ha CTOKe JeBoOepeXHHX [OpPUTOKOB p. Tanac.
B rozm coBerckofi BnacTH B paccMaTpHBaeMOM palioHe NOCTPOEHO
3HAYUTEJIBHOE YHCAO OPOCHTENBHHX KaHanos. Hau6osee kKpymueiM u3
HHX sgBiasiercss Tanacckuii noxnutmsarommi kKanan (TTIK), Gepyiuui
ceoe Hayato u3 p. Tanac y c. Osropyui. OXHOBpEMEHHO PEKOHCTPYH-
pOBAJINChL MEXXO3AHCTBEHHAA W BHYTPHXO3AHACTBEHHAsi OpOCHTENbHAS
ceTh, cTpouvce Gaccelimml cyrousoro peryiupoearnus (BCP). B ce-
penute 70-x romoe 3aBepimieHo coopy:kenHe Kuposckoro BonoxpaHi-
numa wa p. Tanac, nmoJHasi eMKOCT KOTOPOro cocraBuia 550 MJH M3,

YcnexH B BOLOXO3SHCTBEHHOM CTPOHTEIBCTBE OOYCJIOBWJIM pOCT
opollaeMbix 3eMeJib, IJIoAaAp KOTOpHX K 1985 r. cocraBuia cehine
100 thic. ra. Ha mosiuBHBIX 3eMJISIX BO3AENBIBAIOTCS IJIAaBHEIM 06pasoM
3epHOBBIE H KODMOBBIE KyJBTYPH, UMEIOTCH MoceBl Tabaka.

Bonoo6ecrieveHne 3eMesp [POHCXOAHT 32 CYET NOBEPXHOCTHOIO
croka pex. B 1925—1930 rr. ucnosnsaosanocs sBeero 3 % croka p. Ta-
Jac, a celyac Ha XO3sIHCTBEHHEIE HYXIBl B Tajacckoll J0JMHE pacxo-
nyercs 70 % ee BoIHHX pecypcos. Mcnonp3oBanne TIpYHTOBHIX BOJ
HEe3HAYHTEBHO, [IPEUMyLIECTBEHHO Il BOAOCHAOXEHHUS TIOpPOJIOB
H CeJl.



3. OPTAHH3AIHA U NPOBEAEHHE
3KCNEJHIUHOHHBIX PABOT

3.1. MetoauKa BOAHOGAJNAHCOBEIX HCCAELOBAHHI
Ha OpOMIAEMBIX 3eMJIAX

KonudectBenHas ouneHka O€3BO3BPATHBEIX LOTepb H  BO3BPATHHIX
BOJ, pelIeHHe BONPOCOB, CBSI3AHHBEIX C H3MeHenueM cToKa pek Uy H
Tanac non BJHSAHHEM OpOIIAEMOro 3eMJelenHss, NOTpeGOBaJH BCe-
CTOPOHHEr0 H3Y4YeHHs1 BOAHoro Gasanca GaccefinoB 37X peK. C 3TOM
nesnsio B 1966—1975 rr. skcnenunuedi I'TH 6bn pasBepHYTH KOMII-
JIEKCHblE BOAHOGAJIAHCOBHIE HCCJENOBAHHS Ha TePpHTOPHH KHprusuu
u Kasaxcraua.

Hatypure uccneflopaHusi OblIH OPraHH30BaHL Ha 3HAYHTEJbHBIX
00 CBOMM pa3mepaM opoliaeMblx yyacrkax Yyficko u Tanacckoi
JOJIHH, KOTOPHE IIPOCTHPANHCh OT NOAHOXKHH Top AO pyces IJIaBHBIX
ponHbIX aprepuil. [loseBbie paGoTH Besuch Ha HauGOJ€E THIHYHBIX
(B MOYBEHHOM H I'MJpPOTEOJOTHYECKOM OTHOILEHHH) y4yacTkax. Ocbele-
Hue BOAHOGasaHCOBHMH HabuIofleHHsIMH GOJBIICH TeppPHTOPHM IIO3BO-
JUNO co34aTh Gosiee 0GBEKTHBHBIE IPEANOCHUIKH JJIs reorpauuecKoi
HHTEPIOJISIHMA pe3y/bTATOB IOJIEBHX HCCJAEN0BaHHH M obecneuntb J0-
CTATOYHO HANENKHYIO OLEHKY M3MEHeHHs 3JleMeHToB BOAHoro GamnaHca
¢ yuetoM ocobenHocTell (POPMHPOBAHHA M PEXHUMA TI'PYHTOBBIX BOJ,
NOYBEHHBIX U KJIMMATHYECKHX YCJOBHH Ha PA3JHYHBIX YHaCTKax JOJHIH.

KoMmnnekcHOCTh ToJeBbX paboT 3ak/I04Yajdach B OAHOBPEMEHHOM
npoBefieHHH GoJibllioro o6beMa THAPOJNOTHYECKHX, TIHAPOQH3HYECKHX,
T'HAPOTe0J/IOTHYECKHX, TIOYBEHHHIX, aIrPOMETEOPOJIOTHUECKUX M I'HIAPOXH-
MHUYeCKHX HaGMIOfleHHA. YKa3aHHBE Hab/0/leHus Ha JKCIepHMEHTaJb-
HHX MOJISX W IeibIX MaccHBax (KOHTYpax), pacnoJiokeHHHX B Ipefe-
JlaX OCHOBHHX OPOCHTEJbHBIX CHCTeM, IIPOBOJIM/IHCh B OAHO H TO K€
BpeMs. Tako# noaxoA K BoAHOOANaHCOBEIM HCCAeAOBAHUSM IO3BOJAET
HNOJIYYHTb CPABHHMYIO HH(pOpPMALHIO O THAPOJOTHYECKHX NpoLeccax,
IPOHCXOJSAIIHNX HA OPOLIAEMBIX TEPPHTOPHSX.

B COOTBETCTBHH C H3JIOXKEHHBIMH IPHHIHIIAMH OPraHH3aLMH IoJe-
BHX pabor B Uyiicko#l u Tanacckol fosuHAax JeHcTBOBAJO DATb BOA-
HoGaJ1aHCOBBIX cTaHUHA. YeThlpe W3 HHX HaXOLWJHChb HA TePPHTOPHH
Gaccefina p. Yy, onHa B Gaccefine p. Tanac (puc. 3.1). Haryphble
HaGaioleHusl 32 3JeMEHTaMH BOJAHOroO GasjaHca NpPOBOJMIHCH Ha IJO-
mwaan opocurensHeix cuctem 3BUK, Ar-Baummnckoi, I'eopruesckof,
Tawyrkynsckoit B UyHckoH HOJMMHE H B MeXaypeybe ¥pmapan-Ky-
MBEIUTAT B JloJinHe p. Tasac. BHyTpH nepeyHc/eHHBIX BHILE OPOCHTEJIb-
HHX CHCTEM BBIAEJISIJIUCh MACCHBBI HJIH KOHTYDE, KOTOPbHiEe BKJKOYAJIH
B cebs Kak oporniaeMble TaK H Gorapuble 3emyn (tabn. 3.1). Haubonee
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Ta6suua 3.1

XapakTepHCTHKA CTPYKTYPbl TIOCEBOB HA 9KCICPHMEHTAJBHHX OpOLIAEMBIX MACCHBAX

Maowane, THC. ra IMnomaap (%) non KynpTypami

OpouaeMull MaccHs
obman

B TOM YHcae
opoulaeMBIX

3emenp
TeXHHUECKHMH
KOPMOBBIMH
3e pHOBBIMH

MPOYHMH

3BUK
Ar-Bammnckuit
Feopruesckuit 21,
TamyTKy nbcKuit 37,2
Tanacckuit 9,52

24 34 33
17 37 30
33 30
23 35 33
49 40
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JleTaJIbHEIE MOJIEBBE HCCJEJOBAHMS C LENbI KOJHYECTBEHHOH QIEHKH
COCT2BJISTIONHX BOJHOIO, TEIVIOBOI'O H COJIEBOro GajiaHCOB OCYIECTBJISA-
JHCh Ha mofigxX (He MeHee 2—3 B IpeflefiaX KaXAOI'O MACCHBA), 3aHf-
THIX NPOGHAHPYIOWIHMH JJISi J2HHOH TEPPHTOPHH CEJbCKOXO3SHCTBEH-
HBIMH KYJIbTYpaMH KOJIXO30B H COBXO30B C BBICOKHM YPOBHEM 3eMJe-
JleJIHsi H BeJleHHs] BOLHOTO X03aHcTBa.

OnuoBpemenHO IIpH BHGOpe BOJAHOOGAJAHCOBHIX KOHTYPOB YYHTHI-
BAJINCh y3Ke HMeIOIHecs H CPABHHTEJIbHO AJHTENbHOE BpeMs paboralo-
1He IHApOMETEOPOJOrHyeckie, THAporecJornyeckne H I'HApoMenHopa-
THBHble 06BeKkThHl HAGMIOAEeHHH, ONBITHHIE IMOJNS H CEJIbCKOXO03SHCTBEH-
Hble YYacTKH, JAOCTYIHAs HHQOpMAanHs NO KOTOPHM MoIyia GBITb
HCIIONb30BAHA [Jii COOTBETCTBYIOUIUX BOJIHOGaNaHCOBBIX  pacyeTos.
B npenenax KaxJaoro BoAHOOANAHCOBOTO KOHTYpa BeJHChb CIAEAYIOLIHE
BHAB! HabJ0ieHHH.

I'mapomerpuyueckie HaG0feHHs [0 yYeTy CTOKa TanbX, AOXKJC-
BHIX, OpPOCHTENBbHEIX, KOJJIEKTOPHO-APEHAXHHIX BOI MPOBOAHJIHCH KaK
Ha 3KCNepHMEHTAJbHEIX IOJIAX, TaK H Ha OpollaeMBX KOHTypax (mac-
cuBax). I'mapocTBOpE oCHallaJHCh THAPOMETPHYECKHMH MOCTHKaMH,
BojlocnuBamy, Jorkamu. [lopapnsioliee GONBLIHHCTBO CTBOPOB GhlIO
0GOpy/I0BaHO CaMONHCLAMH YPOBHf BOAB CYTOYHOIO H JAJHTENBHOTO
neficrBus. Msmepenus npouspoiunHch He pexe 1 pasa B 5—I10 cyr,
3uMoil — 1—2 pasa B MmecsI.

H3syuyeHne cymmapHoro HCHapeHHss H 3N€MEHTOB BEPTHKANBHOIO
BnaroofMeHa BKJIIOYAJQ HATYpHble H3MEPEHHS HCNAPEHHA W TpaHCIH-
palHH ¢ YroAMH IpH pasHOH rayOHHe 3ajleraHHsi IPYHTOBHBIX BOJ, pac-
XoJle TPYHTOBHIX BOJ B 30Hy a3pauHMH H HHOHJIBTPALHH OPOCHTENbHBEIX
BoJd ¥ artMochepHHX O0C3aAKOB, HCHapeHHus ¢ OGorapHeEX mJomajet,
C Y4YACTKOB NOJYNOIDYyX€HHOH BJAArojilo6HBOR pacTHTENBHOCTH H
¢ BOJHOH NMOBEPXHOCTH OTKPHITEIX BOJIOEMOB.

H3mepenus ucnapeHHs ¥ 3/1eMEHTOB BEPTHKAJBHOTO BJarcolMmena
B 30HE ajpallH OCYHIeCTBJSAJHCH € MOMOLIbI0 THAPABNHYECKHX MOY-
BEHHLIX HCIapurenel H JIH3HMETPOB C 3aflaHHBIMH YPOBHSIMH TpDYHTO-
BuIX BoA (or 0,5 no 2,5 m). HaGnoneHns 32 HcnapeHHeM ¢ BJAroJo-
GHBOJi paCTHTEJNBHOCTH M € BOZHOH MOBEPXHOCTH MPOM3BOJHIIHCH
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TpaHcHpomerpamu u Hcnapurensmu I'TH-3000, ¢ GoraprbX yuacr-
KOB — Ju3HMeTpaMu H ucnapureasamu ['TH-500 X 100.

Arporuaposornueckie HabJIOJ€HHS 3aKIIOYAJHCh B ONpEAEJIeHHH
arporH/ipoJIOTHYECKHX XapaKrTepHCTHK H (DH3HYeCKHX CBOHCTB IOYB,
B OLEHKe H3MEHEHHS BJIArO3aMacOB MOYBO-TPYHTOB B 30HE aspalHH.
ITpoBoaunHCE HAGMIOAEHHS 32 CONEBBLIM PEXKHMOM FOUYB H PA3BHTHEM
CeJbCKOXO3AHCTBEHHBIX KYJBTYp.

Mereoponoruyeckie HabJIOJeHHS COCTOSAJH B ONpENeJIeHHH 3Jle-
MEHTOB TEIJIOBOro Oananca, BJaXHOCTH BO3JyXa, CKOPOCTH Berpa
H T. 1. Pesysnprarel 3THX Hccse/loBAaHHHE JlajJH BO3MOXKHOCTH OLEHHTD
He3aBHCHMBIM IIyTE€M HCIApeHHe C Pa3J/HYHBX CeJbCKOX03AHCTBEHHBX
KyJbTYpP H B 3HAYMTEIBHON CTeNEHH YTOYHHTE MOKA3aHHS JH3HMETPOB
n I'TIH.

I'npporeonorudeckue HabMoJeHHsT OCYUIECTBJASNIHCE € LEIBIO H3Y-
YeHHs1 YCJOBHH B32HMOCBA3H IHOBEPXHOCTHBIX H TPYHTOBBIX BOJ,
a TaKxe MOJeJHpPOBaHHS YPOBHS TpYHTOBLIX BOJ B JH3HMeTpax. Ha-
PALYy C CHCTEMaTHYECKHMH HaONMIONEHHSAMH 32 YPOBHSIMH TI'DYHTOBHIX
BOJL B CKBAaXXHHAX, MPOBOAHJHCE paGoTH 1O onpelesieHHI0 (GHILTpA-
IHOHHEIX XapaKTepHCTHK BOJOBMENIAOUIHX MOPOL.

I'uppoxumuueckne HaGNIOAEHH HMENH LENBIO OLEHKY XHMHYECKOro
COCTaBa OPOCHTEJBHBIX COPOCHHX, KOJJIEKTOpHO-ApEHaXXHBEIX H TPYH-
TOBHX BOJA Ha CIelHaJbHO BHIOpPAHHEIX CTBOPax H B CKBaXKHHAX ¢ pac-
4YeTOM OCBETHTH H3MepeHHSIMH OCHOBHBE (PasH pexxHMa MoBepXHOCTHHIX
H TPYHTOBLIX BOJ.

Yacrora HabmofeHHH 32 OTAENLHEIMH 3J€MEHTaMH BoJHOTO, TEM-
JIOBOTO H coJieBoro 6asiaHCOB yCT2HaBJIHBAJACE B COOTBETCTBHH C Aeii-
CTBYIOUHMH HACTABJEHHAMH H PYKOBOJACTBaMH, 2 TaKXKe C YYETOM
norpebHocTH o6ecneueHHst HanOoNbIlell HaleXHOCTH pacieToB KOMIO-
HeHTOB GaslaHCOBHIX ypaBHEHHI.

B nesom Ha opouiaeMbix semasx Uyickoil # Tanacckoii JOJHH JJIs
yyera CToKa OPOCHTEJBHBIX H KOJJIEKTOpHO-ApeHalKHEX Boj OEUIO
opraHuzosaHo Gosee 80 ruapomMerpHYecKHX CTBOPOB, H3MEpEHHe HCHa-
PEHHSA H TPaHCHHpaLHMH OCYUIECTBJAAIOCE Ha 9 JH3HMeTpHYecKHX MJO-
majKkax, B 3 TPaHCHHpPALHOHHBIX NyHKTaX, Ha 10 nouyBeHHO-UCnapH-
TEJBHBX MJOLAAKAX.

Has npoHsBOACTBa THAPOTEOJOTHYECKHX HCCNeLOBaHHH GBLIO mpo-
6ypeHo u oGopynoBaHo cBhile 170 cMOTPOBHX THIAPOTEOJOTHYECKHX
cKBaxHH o6ielt ray6uHol okoso 2700 M.

HOns u3ydyeHHs AMHAMHKH BJarosamacos 32 nepHoj; paborhl sKche-
nunun I'TH 66110 oro6pano 145,6 Tee. 06pasioB nOYBOTPYHTOB, B Ja-
60paTOpHEIX YCJAOBHSIX ONpelesieHhl BOAHO-(H3HUecKHe CBOHCTBA
1050 o6pasuoBs rpyura.

HccnepoBanve MuHEpany3alHH peYHbIX, TPYHTOBBIX, OPOCHTENBHBIX
H KOJUIEKTOPHO-APEHAXHBIX BOJ OCHOBHIBAJIOCH Ha pe3yNbTaTax rHApo-
XHMHYecKoro aHasausa cseie 3600 npo6.

O6uias nnomaas OpouiaeMblX 3eMedb, OXBa4yeHHAst BOJHOGaJaHCO-
BLIMH HaGJI0/IEHUSMH, COCTaBHAa OKoJo 53 Theic. ra. Ecan npuHsaTte BO
BHUMaHHe CYMMapHyI0 IJoLlalbk opollaeMBIX KOHTYpOB, Ky/Ja, MOMHMO
TMOJHBHEIX 3€MeNb, BXOJAT H OorapHHE YYacTKH, THe TOXe NPOBOAH-
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JIHChb COOTBETCTBYIOLIHE HcCAel0BaHHSA, TO IUIOLLAAb TEPPHTOPHH, HO-
najawmas B cbepy Habmonenufi skcneguuun [TH yBesnuntes f0
125 teiC. Ta.

Jlas ppoeeneHHst 0GOGIeHHH U pacyeroB, KPOMe SKCHENHLHOHHBIX
JIAHHEIX, HCIIOJb30BAJIHCh pe3yJibTaThl HAOJIONeHHH Ha PEKUMHOH CeTH
Tockomruapomera CCCP u apyrux BeJOMCTB.

3.2. HaGopeuns 3a aJieMEHTAMH PYCJOBOTO BojiHOTO GallaHca

Akcnenuuuonnble Hecnepoanua ITH  PBB  ocymecrBasuiuch
C LEJIbIO ONPELENEHHsS BJAMAHHs PA3NHYHBX (ParTOpoB (M3BATHH BOAH
Ha XO3sHCTBEHHBIE HYX/H, MOJ3EMHOr0 BOAOOOMEH2 pPeK C BOJOHOC-
HEIMH TOPH3OHTAMH, MOTEPh PEYHOH BOJABI MpPH 3aTOIJIEHHH nofiM M
HAMOJIHEHHH BOJOXPaHHWIHILI, WCHApeHHs H [p.) Ha H3MeHeHHe CTOKa
BOJEl Ha OTJEJBHBIX YHACTKAX PEK,

Peskoe naMeHeHHe NPHPOAHLIX YCNOBHH H XO3AHCTBEHHOTO HCIOJIB-
30BaHHs BOAB ONpefeiHio HeoOXOOHMOCTb JejleHHst BOLOCGOPOB pek
Ha YYacTKH C O[OPOAHBLIMHM YCJOBHsiMH (OpDMHPOB2HHsi CTOKAa
(trabn. 3.2). Dro obycnoBnuBajoch 3afayaMH Hccaegosanus PBB,
a takxe TpeOGOBAHHAMH BOAOXO3fHCTBEHHON MpakTHKH. JIHIIb B rop-
Ho¥#t yacTtH GacceiiHa p. Uy HekoTOophle yYacTKH HEOJHOPOAHBI HO THIY
A0A3eMHOTO BOLOOGMEHA B CBSI3H C TeM, UTO PeKa B HEKOTODBIX MecTax
fepeceKaeT BHYTPEHHHe MEXTOpHBIE apTe3HaHckHe GaccefiHB ¢ rHApo-
TEOJIOTHYECKHMH YCJOBHSIMH, OTJIMMHBIMH OT YcjioBHiI Ha GoJsbitiell
yactH yyacTka. Jlpo6JeHHe aTHX y4YacTKOB OrpaHHuYHBajioch TpeboBa-
HHAMH TOYHOCTH pe3yJsbTatoB pacueroB PBB.

O6pem 3KCIEPHMEHTANBHEIX HCCAEJ0BAHHE COOTBETCTBOBAJ CTPYK-
type PBB, koTophe pasnuuannch rmaBHbBM 06pa3oM B HacTH ompefie-
JIEHHSl aKKYMYJAUHOHHEIX COCTaBJAOIHX B 32BHCHMOCTH OT HAJHYHS
HJIH OTCYTCTBHSI Ha YYACTKaX PeK 3aTalJIHBAeMbIX NOHM HJIH BOJO-
XpaHuauml. Tawm, rjile akKyMyJsiHsi BOALL HECYINECTBEHHA, COCTABMAIO~
mue PBB (crox pek, 3HauenHs Boposabopoe u c6pocoB) ompenensi-
JIHCb N0 pe3yJbraraM, HabaoneHHH Ha THIPOMEeTPHYECKHX CTBOpax H
BOJOMEpHBX nocTaX. Ha yuactkax ¢ OCIUHPHHMH 3aTallIHBAaeMBIMH
nofiMaMH, NOMHMO THAPOMETPHYeCKHX paboT, BHIIOJHSJIHCh 3KCIEPH-
MeHTaJbHHe HCC/leIOBaHUsA [l OIeHKH NJolafed 3aToNJeHHs, Hena-
PEHHS ¢ BOAHOH MOBEPXHOCTH H mpH OOCEIXaHHH MOHMBI, OCAAKOB H JP.

B Gaccefine p. Uy ocyuiecrBnsiincs HaGlofleHHs] 32 MOBEPXHOCT-
HeiM cTokoM skcneanuuedt ITH Ha 19 rHapomerpHuecKHX crBOpax,
n3 kKoropeXx 10 6nsn pacnosnoxensl Ha p. Uy, ocranbHble Ha ee OpH-
TOKaX, BOJ0320OPHHX M cOpOCHBIX KaHajax, a Takxke Ha 2 jorax H
I crokopofl micIMafke B npelesiax SKCHEPHMEHTANBbHOrO BOAHOGaJaH-
coBOTO yuacrtka, B OaccefiHe p. Tansac —Ha 19 ruapomerpuueckHx
CTBOpaX, H3 KOTOPBHIX 2 HaXOQHJHCh H2 OCHOBHOH peke, OCTaJbHBIE HA
€e NpPHUTOKaX H Kauahax. I'HapoMmerpuueckHe CTBOPH ObLiH 0Bopymo-
BaHbl JIIOJIEYHEIMH MepenpaBaMH HJH THAPOMETPHUYECKHMH MOCTHKaMH,
HeKoTOpHe (Ha p. Uy) — ruapoMeTpHuecKHMMH ycraHoBkamu ['P-70.
Ha GoabuinecTBe rHAPOCTBOPOB OBUTH  YCTAHOBJEHB CaMOMHCIE
VPOBHs BOAM jJjHrtensHoro aeicrsHs (I'P-38). I'mppomerprueckue
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creopol akcnepuuud [[TH Bmecre ¢ nocramu ynpasieHHH To THAPO-
METEOPOJIOTHH M yTlpaBieHuii opocuresnbHEX cHereM (YOC) oGecme-
YHIH BO3MOXKHOCTb PACYETOB PYCJOBEIX BOJAHBIX 0GaJlaHCOB N0 OT/€/b-
HblM yyacTkaMm pek Yy u Taaac.

Ho 1974 r. kouTponp H3MepenHfi croka Ha nocrax ¥YOC nposoauics
TOJIBKO TyT€M B3MH30AHYECKHX MNapaJJie/bHBX H3MepeHHH pacxo/ioB
H ypoBHeH Boan Ha (D50—70 nocrax), a NO3xke — ¢ HCOOJb30BAHHEM
JIONOJIHUTENBHO JaHHBIX 30 BHOBb YCT2HOBJIEHHBIX CAMONHCLEB YPOBHS
BOABL AJHTEJIbHOTO AeHCTBHA.

HeranbHble 3KCIEpHMEHTANbHBIE HCCNEAOBaHHs 3jaeMeHToB PBDB
OPOBOJMIHCh Ha BoaHoGamaHcoBoM yuactke p. Uy mexay 1-& u 3-i
¢depmamu My0OHKYMCKOTO COBX03a, TjJie Bce sneMeHTH PBB onpeness-
JHCh MO JAHHBMM HemocpelAcTBeHHBIX Habmonenudi. HabnonareipHasn
CeThb BKJIOYAJNA THAPOMETPHYECKHe CTBOPBl H BOJOMEpHBIE NOCTH Ha
rpaHHLAX yYacTka, ocajkoMep TperbfKOBa, HCAapHTENbHBE MJIO-
mMAajKH, CKBAXKUHbI AJisi HAaOMOMeHHH 32 YPOBHSIMH TPYHTOBBIX BOZ,
npodunu orfopa o6paslioB NMOYBOTPYHTOB HAa BJAXHOCTb, CTOKOBYIO
AJIONA/IKY H THJ[pOMETPHUECKHE COOPYXKEHHR Ha ABYx Jorax. Kpowme
TOTO, H2 Y4YacTKe HpPOBOJMJHCH CHerocheMkH. Mcnapenue ¢ nousm
onpefeasiocs no Henapureasm ['TH-500-50, a ¢ Boab — no naasy-
yemy ucnapurento I'TH-3000, pacnonaraeuiemycsa Ha 03. Manne Kaw-
KaJiblL

HaGnionenuss 32 ucnapeHHeM € JyrOBOTO pPa3HOTPABbSA NpPOBOJH-
JHCh H2 ABYX NOYBEHHO-HCOAPHTENbHHX IMoimankax. OnHZ H3 HEX
pacnoJjarajachk Ha NepBOHAYaJbHO 06COXIUeM yYacTKe NOHMEI, BTOpafd
nepeMellanach BcJel 32 ypesoM BoAl. Kaxjaas nouYBeHHO-HCIAapH-
TeJlbHAs  [Jowajika o6opyaoBasach KOMINIEKTOM  HCmapuredied
I'TH-500 Bricotoit 50 cM 1 ocagromepoM. Ilepesapsizka Mcnapurenei
npoHu3BoaHaacy yepes 10 cyr, B3BellHBaHHe — yepe3 KaAXKJAHE 5 cyT
B TEYeHHe BCero TelJIOro Ce3oHa.

Nzyuenne nopzemunoro BopooGMeHa, IOMHMO OLEHKH €r0 0O OCTa-
TOYHOMY uJjeny ypaBueHHsi PBDB, ocyilectBasiioce no HaGuoneHHIM
32 ypOBHAMH peYHHEX H TOJ3eMHBIX BOJA B TpHpyciaoBoft 3oue, s
aToro Ha p. Uy B cTBOpax IieCTH BOJOMEPHBIX HOCTOB OblIH 0GOpY-
JoBaHH HabJloAaTeNbHBlE CKBAXKHHE], pacnoyarasllitecs 0 npodHasy,
NEPNEHAHKYNSPHBIM K Pycay, Ha paccrosnuu or Hero ot 10 go 500 w.
B ckBaxHHax peryasippo (uepes 1—6 cyr) NpOBOAMIHCH H3MepeHHs
ypoBHA BOJALL B Gaccefine p. Tanac rakue HaOJIOJIeHHS] OCYIECTBHTD
He yJaJjoch H3-32 OTcyrcTBHSI B akcneAHIHH I'TH HeoGxoammeix tex-
HHYeCKHX cpeAcTB JJIsi GypeHHs CKBaXKHH B BAJYHHO-TAJEYHEIX OTJIO-
WEHHSX.

B nmxHeM reyeHHH p. Uy B mpenenax I'ynsieBckux, ¥YnanGeqbCKHX
# KaMKaJHHCKHX pa3JHBOB BOJ2 HAKAaNNHBAeTcs B TIOHHIKEHHAX
NoHMBlL, cTapopeybsX, O3epax, B NOYBOTPYHTAX, a NpH OOCHIXAaHHH
NOHMBl pacxoAyercs TIJaBHbiM 00pa3zoM Ha HcnapeHHe M TpPaHCHH-
paLHio.

B nensix onpeleseHHsa nJjollajell 3aTonieHHs NOHMBE OBl BHINOJ-
HeH Pl NOCIeOBaTeNbHBEIX a3pooTOoCheMOK HH30BHH p. Uy H HX
HaseMHEIE THAporpaduueckie obcie0BaHHsA.
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Ta6auua 3.2

XapakTepHCTHKA pacueTHHX yuacTkoB pex Yy u Taaac

X o Tun
§ CTBOp, o;g:g;::aaiomnﬂ EE Konuqec'l;(a;ﬂ:gggsaﬁopnmx Cﬁpc:(cg;lee::gsgm B BOKOBHe NpPHTOKK (Z:‘acggg
5 %3 nen &)
p. Yy
1 | ort Opro-Tokolt — 68 3 OrcyTeTBYIOT PyusH, Jora Ge3 Ha3Ba- v
¢ Tepex-dxon HHS
2 | cr JXuIbapHKCKan — 14 4 . Your-Kemun v
Bypyazafickuft moct
3 | Bypyanafickuft MoctT — 48 14 2 c6pocHEIX KaHasa Knun-Kemnn v
r Tormak
4 | r TorMak — ¢. Munadan | 49 8 4 xoJsexkTopa Kapakyrys v
(kanans aeficTBOBaJIH Kapacy 1
B pasnoe Bpems [82]) Kapacy 2
Yepran
KpacHas
Hcenx-Ara
Aranarac
5 | ¢ Muanadan — rax 170 5 3 c6pocrnx KaHasna I'9C | Anamennn IV (no
uM, YanaeBa (c. Tamyr- H 8 KOJJIeKTOpOB Kasarara 1973 r.),
KyJIb) Ana-Apua IIT
Kokmarac
Ax-Cyy
6 | xix uMm Yanaesa — 162 4 KaHaJga H HaCOCHHeE 2 c6pocHux xanmana I'DC| Caproy v
CBX HM AMaHreJniH YCTaHOBKH Kyparath
7 | cBx HM AmaBreanaH — 149 3 xanana u HacocHHe | OTCYyTCTBYIOT He6onbmine Jora 1

1-1 depma MylOHKYM-
CKOTO COBX03a

YCTaHOBKH




8 | Mexzy 1- u 3- dep- 27,8 OTCYTCTBYIOT » » I
mMamM# MyloHKymMckoro
COBX03a
9 | 3-2 depma Mywouryu- 330 » II
CKOTO COBX03a — CBX
«Tacta» (JKyanrmo6e)
10 | esx «Tactu» (B 1973 r. | 170 II
noc. Kyanrio6e)— raa- i
poMeTpHYecKHi mocT
Huxnnit
p. Tanac
1 | c. Kapaoft —c¢. HUBanoBo- | 29 11 " Unpranak v
AnexceeBra Koun6a
bemGynax
Kenkoun
2 | c. MBaHono-Anexcees- 25 6 " Henwnu IV
ka — ¢. OpnoBka Bem-Tam
Ypmapan
3 | orr Opaoeka — ¢ Ku- 33 | 5 HeGOMLIIHX KaHAIOB . Ypuapanx v
poBckoe KyMalmrat
Kapa-Byypa
Kapacy-Muu 6ynax,
BaknsaHckHie, Befimexuy-
CKHe ¥ AD.
4 | c. Kuposckoe — ¢. I'po- 24 13 N Kapacy Kupobcxue, Iv
JIEKOBO UnMrenTckHe, xkacyp-
KEHCKHe
5 | c. Pponexoso —r, Okam-| 8 4 XPYnHHX M pAA Acca-Tanac Kapacy, HeGosbirye v
Gyn HeGOoJBIIHX
6 | r. Oxam6yn —c. Ulano- | 40 7 KPYOHHX H pAX OrcyTCcTBYIOT OrcyTeTByIoT v
BaJIOBKa HEeGOJBIIHX

MpumMeuanue MecTONONOKEHHe W HA3BAHHE OCHOBHHX KAHAJOB, C6pOCOBH KOJIERTOPOB mo AaHHe p. Uy mpencraBieHnt
2 Ha JnHeRhHOH cxeme, omy6iMKOBaHHOR B paGore [82],



Aspodorocremkn B Macwtabax 1:40000 — 1: 100000 npousso-
DUJHCh B Havasge anpenst 1967 r. (ma yuacrtke or l-it ¢epmer Myron-
KyMCKOTO COBXO3a [0 YcThfl), B KoHIe ampens 1969 r. (vexny 1-it u
3-fi hepmamu MyIOHKyMCKOTO COBX03a), B Hayajle anpejs H HIJs
1970 r. (yuactox Hu3oBHE OT c. PypmMaHOBKa), B anpelie, Mae, HIOJe
u aprycre 1971 r., anpese u mae 1972 r.,, B mae 1973 . (Beck yuacrok
HHz0BHH). C LeJpl0 yCTAHOBJIEHHS JellIH(POBOYHHIX INPH3HAKOB Ha
MecTHOCTH B ampeine 1967 r. Gbuta BHIOJHeHa KpyNHOMaclutaGHas
Tonorpaduueckas cbeMKa NOHME yyacTka p. Uy mexay 1-it # 3-i dep-
MamMH MyoHKyMCKOro coBX03a.

Mareprant aspodoTOCHEMOK H THApOrpadpuueckux obenenosanwnit
OBIIH HCIONBE30BAHB JjIsl TIOCTPOEHHS 3aBHCHMocTtel nnoulafelt s3aromn-
JenHs molMel p. Uy H pasNHYHBIX YTORHH B ee NpefiesiaX OT CPeaHero
YpOBHS BOJABI HA PACueTHOM YYacTKe HIIM OT YpOBHS (pacXofia) BOAHI
B BEPXHEM CTBOpE.



4. PE3YJIbTATbBI METEOPOJIOI' HYECK HX,
TENJOBAJIAHCOBDBIX H JIH3UMETPHYECKHX
UCCJIEJOBAHUH B 30HE OPOUHIAEMOIO
U BOrAPHOIo 3EMJIEAEJINA

Inst u3yueHHs: 3aKOHOMepHOCTeH (GOPMHpPOBaHHS MeTeopoJoTHYe-
CKOTO H TEIJIOBOTO PEXHMOB Ha OpOlIaeMbIX 3eMasix pafiona B 1971—
1975 rr. GLUIH OPraHH3OBaHH ClelHaJbHble JKCIepHMeHTaJbHble HC-
C/IeZlOBaHHSA, KOTOPHIE BKJKOYAJH METEOPOJOTHYecKHe HAGJIONEHHS Ha
HeopOLIaeMBX yyacTkax, HaOJsIofeHHa 3a TPajAHEHTAMH TeMIepaTypH,
BJ2XHOCTH H CKOPOCTH BeTpa Ha Bhicotax 0,5 u 2,0 M, aKTHHOMETpH-
yeckue Habmwoaenus. JononHuTedbHO B 0GOGLIEHHAX HCIOJNb30BAJIHCH
mMarepHanbl Habmawoienu#l ynpapfieHH# Nno ruapoMereopotorun Kup-
ruackoit 1 Kaszaxckoit CCP.

V3 anannza marepuatoB HabawonenHH MereocTamuuil [72], pac-
NOJIOXKEHHBIX Ha DaBHHHHBIX yyacTkax OacceiinoB pek Yy m Tanac,
clellyer, YTO M3MEHEHHe METEO3JIEMEHTOB B I€JIOM Ha Bcell TeppHTO-
PHH TIPOHCXOHT CHHXPOHHO, D10 CBHAETEJbCTBYET, 4T0 GacceliHH pek
Uy u Tajac pacnoJioxkeHbl B OJTHOM KJIHMAaTHYeCKOM paHoHe, a KJH-
Mar HX (QopMHpyeTCA NOJA BJHFHHEM OAHHX H Te€X e IPOLECCOB, HE-
CcMOTPS Ha TO uTO ab6coJOTHLHE 3HAYEeHHS 3JIEMEHTOB CHJIBHO OTJIHYA-
I0TCSL APYT OT APYTa KaK NOJ BJHSHHEM BePTHKAJbHOH 30HAJBHOCTH,
TaK U APYTHX, MECTHBIX, 0cOGeHHOCTCH.

Mereoposiornueckie yCJOBHsS B NEPHOJ  3KCNEAHLHOHHEIX paboT
1971—1975 rT. XapakrepH30BaJHCh CJAELYIOIHMH OcOOeHHOCTAMH.

B nesnom no pafioHy mapr, HIOHb H OCE€HHe-3MMHHH DepHojx 1971 r.
XapaKTepH30BaJHCh BHICOKOH TeMnepatypoH Bosjyxa, Koropas Ghlja
Ha 2—4°C Bbime HOpMBL. $IHBapp XapakTepH3oOBasCs NOHHKEHHOM
TemnepaTypoll. B ocranpHylo 4actb roga oHa Obwia GJHM3K2 K HOpMeE.

Ilo pexumy yBnaxuewHocTH 1971 T. MOXHO OTHECTH K CYXOMY
O6ecneueHHOCTb OCaJIKAMH COCTaBHJa 32 roj okosno 70—80 Y% mOpMBEL
Onnako anpesb—wmalt XapakTepH30BANHCh OGHIBHBIMH OCaJKaMH,
MaKCHMaJbHHE CYMMBl HX B 3TOT NEPHOA AocTHranu 36 mm/cyr. JletoMm
0CaJlKH DPAKTHYeCKH OTCYTCTBOBAJH, B HiOHe—]eKabpe OHHM OblIH
6JIM3KH K HOpMe.

1972 r. xapakrepH3oBajcsl NOHHKEHHOH OTHOCHTEJBHO HOPMBI JIET-
Hell TeMmepatypol BO3/lyXa H BEICOKHM YyBaAaxHeHHeM. HamubGoJblilee
KOJIHYECTBO OCAJKOB, NO INAHHBLIM BCeX CTAHIHH, BHIIAAO BeCHOH
(mapr—mions, 60—80MM/mec) u ocenbto (centsGpn, 50—90 mm/mec).
I'onoBee cyMMB OCaZkoB NpeBHILIANH HOpMy OpuMepHo Ha 100 wmu,
4yTO coOTBeTCTBOBANO ObecneyennoctH 20—30 Y.
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B 1973 u 1974 rr cpelHHe TOLOBHle 3HAYEHUR METEOINEMEHTOB
6 GaM3KH K CPEAHHM MHOTOJIETHHM, XOTSl BHYTPHIOAOBOE HX pac-
npenejienyle HECKOJbKO OTJIMYaJIOCb OT HOPMHL

B 1973 r. naubosee HH3Kass TeMIlepaTypa BO3JyXa 3HUMOH OTMe-
yajgach B sinBape (—7... —8°C), a B 1974 r.— B nekabpe H B (eBb-
pane (—10... —12°C). Jlerom HeckoJbKO G0Jiee BHCOKHe TeMilepa-
TypH Bo3ayxa Ha6Gmopanuce B 1974 r.,, XOTH, HampuMmep, aBryct
1973 r. 6bin Temnee, yeM B 1974 r. B 1973 r. B anpene va Ar-Bamnn-
ckoli u TamyTkynbckofl OpocHFeJbHHX CHCTEMAX TeMieparypa BOs-
ayxa Obiia Bemle, Yem B 1974 r., 3a Mecan B cpensem Ha 0,2 m
0,6°C, a na I'eopruebckoil opocHrenvnoli cucteme M B Tanacckoit
noauHe — auxe Ha 0,2 1 0,3 °C cOOTBeTCTBEHHO.

B 1973 r. B 3MMHe-BeCeHHUH TNepHOA BHINANO GOJbLIOE KOJHYECTBO
OCAJKOB, 4 OCeHbK) HX KOJHYECTBO OHLIO NpPHMEpPHO TaKoe e, Kak
B 1974 r. HauGosnpmas mecsayHas CyMMa ocajkop Habaopanach
B anpese 1973 r. B c. ¥cneHoska 8 cocrapuna 109 mwm.

[lo pexxumy Temnepatypsl 1975 r. Takike Obu1 GJIH30K K HOpMAaJb-
HOMY W maJjo otnuyaics or 1973 u 1974 rr., XoTsi B aBrycre otMeua-
Nach HeCKOJBKO MOBBHIIEHHAS! cpefHAf MecfiyHas TeMIlepatypa BO3-
ayxa (mpumepuo Ha 2—3°C BHIle HOpMH). 3uMma 6HJIA yMepPeHHO
XOJIOAHOH.

Pexum yBJaxkHeHHs TeppuTopuE B 1975 r. XapaKrepusopaJcsi oT-
HOCHTeJbHO GOJBIIHMH CyMMaMH OCAaJKOB B Mapre H Gojee HU3KHMH
B amnpese H Mae. 3HayuTeJbHHE N0 CPABHEHHIO ¢ HOpPMOH ocajKH HaG-
qofanrck B vioHe B paiione koHTypa 3BUK u I'eoprueBckoit opocu-
TeJbHOH CHCTEMBI.

Hs anomanpuux sipyeHuft B 1970 r. cleflyer OTMeTHUTh BHICOKHE
3HavyeHus me(MIMTa BJIAXKHOCTH BO3AyXa B Hiole B paifjone leoprues-
CKOH QpocHTespbHOHl CHCTeMH H B AOJHHe p. Tanac.

ITo cpaBuenuio ¢ 6orapHHMH TepPPHTOPHSMM Ha OpOIlaeMBIX Mac-
cHBax HaOMIONAIOTCA HECKOJbKO VHBIE MeTeOpOJIOTHUeCKHe YCJIOBMSL
BurnosnHenHast K HACTOfAIleMy BpEMeHH OLleHKa H3MeHeHHs MUKPOKJH-
MATHYEeCKHX YCJOBHH B 30He OpOLUeHHs AJf PABHUHHHX pakonHoB Ka-
3axcraHa, CepepHoro Kapkasa, IloBosnXbsi W YKpPaHHH CBHIETE]B-
CTByeT, 4TO IpPY PASBHTHH DPACTHTEJBHOCTH TeMINlepaTypa H AeuiluT
BJAAXHOCTH BO3IYXa B TOJHBHOH MepPHOL MOTYT CHHXKATbCH COOTBET-
crBeHHO Ha 2—b5 °C u Ha 5—15 rlla no cpaBHeHHIO ¢ HeOpoOIIAEMHMH
yyactkamd. C BHcOTOH 3TH pasiHYMsl CrJIAXHBAIOTCHA H Ha YPOBHE
2 M manm TpaBoctoeM coctaBasiiotr 1—3°C mno TteMnepaTtype u 2—
10 rlla no peduUHTY BIAXKHOCTH.

CpasnuTesbHble HabaoneHus B Oaccefine p. Uy (noc. Hanuonass-
Hbli) Ha OorapHOM yyacTKe H OpolldeMBbIX NOJSX, 3aAHATHX CaXapHOH
ceekgoit (1971, 1972 rr.), osumofi nmenunedi (1971 r.) u mouepHoR
(1971—1975 rr.) mokasanu ciefyioiiee.

Ilpu temnepatype Bo3ayxa B joakne 10—14°C ee 3HaveHHd Ha
OpolidaeMoOM ¥ GOrapHOM YYacTKaX NPAKTHYeCKH OJHHAKOBBI (puc. 4.1).
Ilpu nuskoii Temneparype (mo 10°C), 7. e. BecHoH H OCEHBIO, TeMIe-
patypa BO3jyxa Ha OpoulaeMOM IOJie HeCKOJbKO BEHINeE, YeM Ha 6o-
rape. [lpu Bricokoii TemnepaType Bozayxa (mopsiika 25°C) ua 6orape
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€ro TeMmepaTypa Ha OpOWIaeMOM IIOJle OKa3HBAaeTCs B CPeNHEM Ha
2°C HHKxe.

K8
261
22
18r
4}
10

Prc. 4.1. 3aBHCHMOCTL MEIKAY TeM-

mepatypoii Bo3llyXa Ha Becote 2 M Of

Ha OpollaeMOM CelbCKoXo3aficTBeH-

HoM nojie (aGciHcca) H eCTeCTBEH-

HOH TepPUTOpHH (MEeTeOCTAHIHA HA x

Gorape) (opameara). <

dria

1)

16

12

Puc. 4.2. 3aBHCHMOCTh MEXILy Je-
(pHuTaMH BIAiXHOCTH BO3MLyXa Ha
BhicGTe 2 M Ha OpOUIAEMOM CeJb-
ckoxo3sficTBeHHOM moJe (aGcrmeca)

L H ecTecTBeHHOf TeppHTOpHH (MeTeo-
0 4 8 /4 6  20drfia  cramums ma Gorape) (opAMHara).

1 1 —L 1

Takum o6pasoM, BJIHAHHe OpOIICHHHA BHpaXKaercd B OCHOBHOM
B CIVIAKMBAHHH 3KCTPEMAJbHBIX 3HAYeHME MeTeOPOJIOTHYECKHX 3Je-
MEHTOB.

JeduiuT BNaKHOCTH BO3AYXa Ha OpollaeMHX NOJAX OKasHBAaeTCH
noctosHHO GoJiee HH3KMM, yeM Ha Gorape, MpHYeM ¢ PocToM AedHuHTA
KOHTpacTHocTs yeaophit Bospacraer (puc. 4.2). Tak, medpuuur aax-
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HOCTH Ha cpoliaeMoM moJie coctapasier 3,5 rila npu 4 rIla ua Gorape,
a npu Reduuure Ha Gorape, paBHoMm 20 rlla, ma opomaeMbix ywacr-
Kax — tosipko 17 rlla.

CiiefiyeT OTMeTHTb, YTO IJifl CPEAHHX CYTOYHLIX 3HAUYEHHH MeTeo-
3JIeMEHTOB Ha BHICOTe 2 M BHSABHTH KaKue-JiHOO pasnuuud MeXny
MHKPOKJIMMATOM HOJieli, 3aHATHX CcaxXapHOH CcBeKJOH, JOUepHOH H
o3uMoii nuenvled, ve yaanocs. Cesisu Ha rpadukax (puc. 41 u 4.2)
OKa3ajiuch WAEHTHYHBIMH W AOCTATOYHO TeCHHIMH. BO3MOXHO, 3TO
NPOUSOULIO MOTOMY, YTO HaGJIofleHHs 33 MHKDOKJIHMATOM TNIPOM3BO-
IHJNCh B OCHOBHOM B NepHOjb aKTHBHOH BereTalyu pacTeHHi W pas-
JIMYHS OKa3aJHCh 3aBHCHMBIMH IJIaBHBIM 00pDa30M OT YCJOBHH yBJaXK-
HeHMs noyB. Pa3nnyHs B XapaKTepe yBJaXKHeHHs, BUIHMO, ABJSIOTCH
OCHOBHOH NpPUYHHOH TOTO, 4YTO YpaBHEHHs CBSIBH MeTe03/ieMeHTOB IOJ
OT roja HecKOJbKO H3MeHslOTCS. B mpelenax HabnonaeMoro avana-
30HA W3MeHeHHs MeTe03JieMeHTOB I'pa(PHKH M 3aBUCHMOCTH HX B YyCJ0-
BHSIX Gorapbl M OPOLIEHHsI HOCSIT JMWHEHHHIH xapakrtep. COOTBeTCTBYIO-
IIHe cpejilHHe yPaBHEHHsI CBA3H, KOTopble MOTYT OBITH HCNOJb30BaHH
JJisT KOJIMYeCTBEHHOH OLeHKH MHKPOKJIHMATa OpOLIaeMOro IoJis, HMeloT
CleAYOLHH BUA:

15 Temnepatypsl Bozayxa (°C)

top = 0,925+ 0,9, (4.1)

15 peduituta BraxuocTH Bospyxa (rila)
dep = 0,85ds - 0,1. (4.2)

Pagnaunondui 6ananc R siBisieTcsl OJHOH M3 BAXKHEHIIUX Xapak-
TePHCTHK, BO3IeHCTBYIOIIHX HA HcllApeHHe H BepTHUKAJbHHA BJaroo6-
Men B 30He aspauud. OH onpenensiercs cyMMapHOH pajHaumeidt QF,
OTpaxkeHHOH papuauued R, 3aBucslllell oT anbbefo0 nNOACTHAAIEH
noBepxHoctH A, U sddekTuBHEM usnyueHueM E.g, npeACTABISIONHM
co6oii pasHOCTL MeX/Iy W3NyYeHHeM 3eMHOH NOBEPXHOCTH H aTMO-
ctepw, T. €

R - Q* —_— RK — E3¢- (4.3)
HUIu =24
R = Q* (1 — A) — E - (4.4)

Jnst usydyeHus: 3aKOHOMepHOCTeH (GOPMHPOBAHHS COCTABJSIOLUIMX
pajMallHOHHOTO OanaHca Ha OpoLIaeMblX NOJiAX B GaccefiHe p. Uy
(opowaemuit Maccup 3BUK) Oninu OpraHM30OBaHH aKTHHOMeTpHYe-
ck¥e HabmogeHHs. B 1971 r. B Mae W WioHe aKTHHOMETpPHYecKHe
HabJlo/leH¥s] NPOBOAMIHMCL Ha OpOIIAEMOM I0jie, 3aHSTOM O3HUMOi
nueHHUell ¢ nojceBoM JIIOLEPHH, ¢ aBrycTa IO OKTsA6Db Ha ITOM ¥XKe
nosie HaGJ/0JeHHsi Beluch HA JouepHe. ONHOBpPeMEHHO, €O BTOPOH
JNeKanp WIOHA W 0 ceHTs0ps, aHaJIOTHYHBle PabOTH NPOHU3BOAHJINCH
Ha T1ojie, 3aHATOM caxapHoll cBek/oi. PaccrosHHe MeXIy OGOHME
NOJISIMH COCTaBJAN0 OKoJio 2 KM. B 1972 r. akTHHOMeTpHYeCKHe WC-
CJeIOBAHHsl B IepHOA HIOHb—CeHTsIOpb BeJIHCh OAHOBPEMEHHO Ha
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MOJifX, 3aHATHIX caxapHo#i cBekjo#t W Jmwonepuoft. B 1973—1975 rr.
9TH HaGI0/leHHsT POBOAMIHCh C Mas Mo CeHTA6pPb Ha JIOLEpHe.

PeaynbraTel pacyeTOB COCTaBJAAIOMIMX pPajHalHOHHOro GasaHca
npuBefileHn B Ta6i. 4.1. Kak BHAHO u3 cpaBHeHHMs CHHXDOHHBIX /aH-
HbIX 3a 1971 u 1972 rr. 00 pasHHM NOASM, CPeJHHE AcKalJHble 3Haue-
Husi Q* B Mpefenax pasJHYlbIX nose#l Mano MeHsiioTcs. B TeueHue
BereTallHOHHOIO IepHOJa MaKCHMajibHble 3HauyeHus Q* NPHXOHATCS
B cpejiHeM Ha wonb [16,8—29,4 MJ1x/(Mm2-cyT)], MHHUMa/IbHBIE — Ha
okTs6py [14,3—11,8 MJIx/(M2cyT)]. O6pamaer Ha ceGs BHHMaHHe
OTHOCHTEJBHO BHICOKAas H3MEHYHBOCTh €€ 3HA4YeHHH MO TrofiaM, YTO
obbacusieTcss TJaBubiM o6pasoM BiausHHeM o6saunoctu. Tak, B mep-
BOW JNeKalie MIOJiS CPelHMe JAeKajHble 3HayeHus Q* KoJgebawoTes OT
16,0 M/ (M2-cyt) B 1973 1. 10 27,0 MIIx/(M2-cyT) B 1972 I.

Kak nokaswBawT [aHHble HabOJawoleHnil, sHaveHue A nosefl, 3aHs-
ThIX caxapHofi cBeKJOH, He3HAUWTEJbHO MEHSIETCS] B TeUeHHe BErera-
IHOHHOrO mepuoja (MaH—ceHTabpb), cocrapassi B cpenHeM 21 % wu
BAPbHPY# B 3aBHCHMOCTH OT YCJOBH# norois ot 19 go 23 %. Ansbeno
nosiefl, 3aHATHIX O3HMOH mIUeHHIeH, HecKosbKo Bhinre (23 %). JHas
noJefi, 3aHATHIX JIIOLEPHOH, BHIHMO, BcJeAcTBHE Gosee MIOTHOH CTPYK-
TYpH pacTHTeNBHOrO MOKpoBa H GoJlee CBeTsiofi OKpacKH 3HayeHHe A
BHIIle U cocTabiasieT OKOJo 25—27 %, a KojieGaHHs er0 BO3MOMKHEI OT
21 no 31 % B 3aBHCHMOCTH OT NOTOAH M (Pa3wl Bererauuu (yKOC, OT-
pacranve, npereHue). HauMeHBIIHX 3HayeHWH OHO [OCTHraeT, Kak
npasuno, B ¢asy ykoca, a HauOONBIIHX — IPH I{BETEHHH ¥ OTpa-
CTAHHH.

Cesonnnl#i xoj 3Havenuit E;y XapaKTepuayercs OTHOCHTEJLHOH
MJIaBHOCTBI0 M TOCTOSIHCTBOM OT roga K roay. BecHoft W oceHbio ero
3HayeH¥e MeHblle, YeM JIETOM, H COOTBETCTBEHHO COCTABJSIOT B Mae—
asrycre 3,78—7,56 MJx/(M2-cyT), B ceHTsOpe—oKkTsbpe 2,52—
5,04 MJIx/(m2-cyt). IlpakTHuecKw Bce COCTABJAIOIIHE pajiHAIHOH-
Horo 6ananca R B TeyeHMe rojia C/ieflyloT pexumy 3HaveHuii Q*. Oco-
6eHHO TecHas cBfA3b CO 3HayYeHHeM Q* HWabalolaerTcda y panuanyioH-
Horo Gananca R (puc. 4.3, 4.4). OTH cBA3H IS YCJAOBHH OpOIIaeMBIX
noJiel (LOCTAaTOYHOe YyBJiaXKHeHHe MOYBH) MOXHO MPEJACTABHTb B BHIE
CleAyolX ypaBueHuil perpeccun, MJIx/(M2-cyT):

1) nnsa mosief, 3aHATHIX caxapHo#l CBeKJOH,

R = 0,92Q* — 6,636, (4.5)

2) nns nosefl, 3aHATHX JIOLEPHOH UM O3UMOH MuleHMIell ¢ moiCe-
BOM JIIOL€PHH,

R = 0,70Q* — 3,570. (4.6)

Conocrasnsisi ypaBHeHHe (4.5) ¢ HOMyyeHHBIM paHee ypaBHeHHEM

JUis TONist ¢ caxapHo#l cBekynofi Ha Tepputopuu lOxHoro Kasaxcrana

R =0,82Q* — 6,72, 4.7)

MOXHO BHJieTh, YTO NPH OJHOM M TOM e 3HaueHHM Q* paJiHalHOHHBIH

6anaHc Ha TeppuTOpuH Kupruswuy okaswiBaeTcsi HeMHOTo Gonblle, yeM
B IOxnom KasaxcraHe, 4TO, BHAMMO, CBsI3aHO ¢ 60Jiee 3HAUMTENbHORH
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¥a

Cpenune Jaekaauble

TaGauna 4.1

norepxuocty (%) B 6accefine p. Uy, moc. Haunonansunii

3HAYEHHH COCTABJAIOWAX pafmauMonmore Gandauca [MJLx/(M2.cyT)] rm ammbeno moacrraaiomed

-] = & Mak Hionb Hiwons Asryer CeHTa6pb QxTa6pb
nsd o0
EHz5§
g%ggg I 11 1081 1 1§ 1t 1 1 ! 1 1 1 1 11 J§81 I n 11
1971 r.
CaxapHag cper/a
Q* 28,3 24,4 122,3 26,2 23,9 23,9 |23,3 |19,3 18,2 [l17,0
R 19,3 16,3 (15,0 {18,0 {14,9 |14,3 [14,2 |11,2 (10,0 | 8,50
Rg (3,90) 5,08 | 4,46 | 5,21 | 5,05 | 5,08 | 4,92 | 4,25 { 3,95 | 3,82
Esg 4,75 3,02 12,813,021 3,9 [44,5 | 3,78 | 3,90 | 4,12 | 4,71
A (14) 21 20 20 21 21 21 22 22 22
O3uMan nuienuna (¢ IOZCESOM JIIOIEPHH)
Q* 16,9 24,4 26,0
R 9,95 14,0 14,5
Rz 4,20 5,66 6,05
Esg 2,73 4,75 5,54
A 25 23 23
Jtionepna {mocae y6opkR TOIEHALH)
Q* 24,2 24,1 23,1 |[20,2 (19,1 17,5 |13,3 |13,8 (12,1
R 13,8 (12,8 |11,0 {9,921 9,00} 7,27 | 5,95 | 5,04| 4,41
R 6,21 { 5,63 5,75 | 5,65 | 5,21 | 4,46 | 3,74 | 3,36/ 2,94
Eog 6,21 | 5,66 | 6,39 | 4,71 | 4,87 | 5,80 | 4,58 | 5,38| 4,74
A 22 23 25 28 27 25 28 24 |24
1972 r,
Caxapuas cmeks1a
Q* 21,7 l |24,l |20,3 l24,8 |25,6 27,0 l 23,7 20,7 18,3 13,3
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o6aavnocTeio B Kuprusuu. INoBeilieHHe 0GiayHOCTH NPHUBOAUT K CHH-
JKEHHIO YPOBHA 3((eKTHBHOTO H3Jy4YeHHs, YTO COTJIACHO YPaBHEHHIO
(4.4) BhI3biBaeT yBesHueHHe 3HauyeHWH pajvalHOHHOrO Ganauca. Bos-
MOZKHO, YTO M3MeHeHHe 3aBHCHMOCTH R = f(Q*) omnpenensieTca Takke
H pPasHBIM COCTOfIHHEM IIOCEBOB, PAa3JAHYHBIMH cOpPTaMH caxapHOH
CBEKJIBL.

0*

336

294 —
* o *
qQ j/
294 252 -
’ ! . ¥ 3

. 7‘ )

252 har o' 20 £

L
240 4 18 /'
£5 ﬂ nop—

Yy 8F  To5 8 ZOR %42 8r  mE ®8 Z0R

Puc. 4.3. 3aBHCHMOCTb pajualH- Piuc. 4.4. 3aBHCHMOCTb pafMalH-

©oHHOro GanaHca  opolIaeMoro OHIIOrC GajaHca OpoliaeMHX NO-

nonsi R, saHsTOro  caxapuoit nelk R, sauATHX Juouepuol

CBEKJIOfl, OT cyMMapuoi paaHa- osuvioll nmiegHuled, oT cymmap-

unn Q* MJIIx/(m2-cyT). HOH pajgMalHH Q”;, MJTx/(M2X
XcyT).

B 3akniouenue oTMeTHM, YTo ypasHenus (4.5) u (4.6) Moryr OHTb
pPEKOMeHIOBAHBl JJIf pacueTOB paJHalHOHHOTO Gananca OpOUIaeMbIX
CeNbCKOX0351HCcTBeHHbIX Nodielt Uyfickol HOnHHBL.

YpaBHeHue rtensoporo OanaHca NOACTHAAIONEH MOBEPXHOCTH
HMeeT BHJ

R=LE +P+ B, (4.8)

rae L — rensiota napoo6pasosanus; E — ucnapenue; P — TypOynenrt-
HElf Tennoo6Med; B — NOTOK Temnsia B MOYBY.

Jlns v3yuyeHHsi 3aKOHOMepHOcTeH (OpMuPOBaHus Temsosoro 6a-
JlaHca opolraemsix nosiefl B 6acceifine p. Uy Gbliu opraHu3oBaHbl HaG-
JIOJleHNs 32 paJHAIHOHHBIM GajfaHCOM M IpafiHeHTaMH TEMIIEPATYDH,
BJIAXKHOCTH BO3JlyXa M CKOPOCTHM BeTpa. DTH HcciefoBaH¥s MPOBOAH-
JIMCh HA TOJfIX, 3aHATHIX caxapHoi ceeknoi (1971—1972 rr.), osumoit
nileHuued c mnofcesoM JuolepHs!l (1971 r.) u monepHo#t (1971—
1975 rr.). Tlona Owuin pacmosioXKeHH B TIPefeNiaX OPOCUTENLHON CH-
creMn 3BUK B pafione noc. HannonanpHeii.
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HabaoieHlsi 0 pacyeT COCTABJSIIOIINX TEMJOBOro 6HajaHca mpOH3-
BOHAMCh cornacHo PykosoacrBy [75]. Huxke pacemoTpeH TensoBof
peXHM HCCAEeNyeEMHX MoJeH.

CaxapHas cBeKJa M 03HMAas NWeHHNA ¢ HOACEBOM
AdounepHs. Kak suino u3 tabn. 4.2, OCHOBHOH pacxXoJHOH crarbeif
TeIJIOBOTO fajaHca ABIAIOTCH 3aTparhl Temya Ha ucnapedde, Ilpu
JOCTATOYHOM YBJaXXHEHHH MOYBH B aKTHBHblE (asbl pereTanuyd OHH
MPeBOCXOAAT panuanHoHHBI Gananc Ha 20—30 %. Ilpu stom 1ypOy-
JIGHTHBIH TenmJoOoOMeH HanpaesyeH K [OBEPXHOCTH TNOYBH H JOCTHraeT

R
ap

168 e

126 G
e

o 1
Wl °
84
Puc. 45. 3aprcHMocTh 3aTpat Temsa Ha Hcia-
peane LE oT pamnaumonsoro GanaHca R,
MIx/ (M2 cyT). 49
1~ caxapHas cBeKJa, 2 — o3¥Mas TIIeHHIa. ! 814 26 7518 LE
—2,1... —4,2 MJIx/(Mm2-cyt). B mauwaJibHbie H KoHe4dHble (Pasml

Bereraut (fo ¢asbl CMBIKAHMS MeXAYpsinuit W NOCje HACTYMJICHHS
¢assl yTOMEHHy KOPHS) 3aTpathl Temja Ha uchlapeHHe, Kak fupa-
BHJIO, MEHBIIE pajHalHOHHOro Gananca, a TypOyJeHTHHI# Temnoob6Men
NOJOXHTeNeH U koJdebiaercs B npefenax 0,420—4,20 MJIx/(m2-cyT).

[lorox Temna p nousy B cpeiHeM 3a LeKajBl MaJj, WMeeT pasHBe
3HavyeHUs: U He mpeBocxopMT 10 % pazuvauvoHHoro Gananca. MOXHO
HO3TOMY CYHTaTh, YTO B (OpMHpOBaHMH Temyoporo Oajianca opollae-
MOro noJs B HEPHOJ BereTamud KyJbTYp NOTOK Telda B TOYBY Mal
H €ro MOXHO He YYHTHIBATh IIpH pacyeTax HCMapeHMs.

OcHosHy©0 posib B (POpMHPOBAHHH MCMIAPEHHS C OPOIIAEMBbIX MOJeH
urpaer paaManyoHHsll Oananc. Ha rpaguke (puc. 4.5) nokasana
3aBHCHMOCTb 3aTpaT Teljia Ha HCNApPeHHe OT paluauHOHHOTO (ajanca,
KOTOpO€e HMeeT BHJ

LE = 1,47R — 6,930, (4.9)

roe LE u R mvewr pasmepHocts MJxk/(M2-cyt). Cpentee KBajpa-
THYECKOE®  OTKJIOHEHWE OT JIMHHM  CBSI3W  COCTaBJASieT  OKOJO
+1,68 MJIx/(m%-cyr), wmm +0,7 MM, a MaKCHMaJbHOE —
5,46 MJIx/(M?-cyT), UM OKOJIO =2 MM.

Hecmorpss Ha2 TO 4TO KOJIHYeCTBEHHO BHAIBUTD BJHSAHHE Ha 3aBH-
cumocTb LE = [(R) (a3 pereranuy ¥ yBJaXXHeHHs MOYBH He YAaJOCh,
ofpaiaer Ha cefst BiUMaHHe TOT (akT, YTO HHXKE JHHHH CBSI3H pac-
nosiararTcsl, KaK NpaBMJIO, TOYKH, OTHOCAINHeCs K aKTHBHBIM (asam
BereTalMH IpPH JOCTATOYHOM YBJAXKHEHHH TOYBH (puc. 4.5).
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TaGauma 4.2

CpexHHe NeKajAHbie 3HAYECHHS CocraBiasiomux Tennoporo Gananmca [MILik/(m2.cyr)] u ucnapenns (Mm/cyT) B Gaccefine p. Yy,
364K, noc. HaunoHamumih

Apryer

Centsitpp

OKTa6DB

I ) II J III

I}II)III

14,3
14,8
—0,67| 1,
0,21
5,9

5o % @ Mat HIOHB Hionp I
sE88
e
§§§§ I | 11 ml I J I J It I J I J IHJ I ) I J I
1971 r.

Caxapuad cBeKja
R 19,4 16,2 15,0} 18,0 14,9
LE 20,2 19,91 18,3 17,7] 1§,1
P —2,27 —4,03|—3,91(—0,08—0,42
B 1,43 0,34{ 0,59 0,34l 0.2y
E 8.1 7,9] 7,31 7,0 6,0

OszHMaf nmenHna (C MOACENOM JIOIepHH)
R 9,95 14,0 14,5
LE | 7,65 14,1 16,3
P 1,47 0,72 —16,5
B 0,84 —0,84 —0,17
E 3,0 5,6 2,6
JlonepHa (nocste YGOPKE mieHHIE )
R 13,7
LE 9,07
P 4,83
B _0,17
E 3,6
1972 r.

Caxapuas cBeKaa

R 11,2 14,4 12,0 15,6 |16,4 | 17,6 15,2

12,8 10,9
10.8 | 6,51
1,80 | 4,53
0,08 {—0,08
43 | 2,6
13,1

11,2 10,1 | 8,50
10.6 | 7,40 | 4,87
0,59 | 2,69 | 3,61
0,040,040
4,2 12,9 {1,9
9,90| 9,00| 7,27
13,7 | 12,0 | 8,35
—3.57/—2,82|—1,18
—0,17|—0,17| 0,08
71 4,8| 3,3
10,2 6,22
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IlocKkonbky nepuoa temioGanaHcoBBIX HAGIIOACHHI Ha [oJie ¢ O3M-
MO TNIUeHHIEHR cOoCTaBHI B ofLuel CJOXKHOCTH BCErO TPH [AeKalbl, TO
BBISIBHTb CBfI3b TEIUIOBOro OaJianca ¢ MCIapeHHeM /s 3TOH KyJbTYPBI
He ynajloch, 04HAKO HMellHecsl AaHHBE NOKA3HIBAKOT, YTO B LEJOM
OHa 6/U3Ka K YCAOBHAM IOJIeH, 3aHsTBIX CAXapHOH CBEKJIOMH.

Jlionepra. Temnobanancosble HaGIIOJEHHS, OXBaTHIRAIOUIHE
3HAYHTENbHLIH IEPHOA, MOKa3aJjH, YTO OCHOBHBIE 3aKOHOMEPHOCTH,
xXapakTepHble JJ51 NMOJdeH ¢ caXapHOH CREKJOH, COXPAHSIOTCS H ANS
noJiell ¢ JIOLEPHOH.
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42 Puc 46 3amucuMOCTb 3aTPaT TelNia Ha
/ ucnapenne LE OT paiuMauHOHHOTO 6anaHca
R, mouepua, MJx/(M2-cyT).
4

1 — nexkagw mnepen, yKocoM s diasy nsereHms,
2 g4 26 65 Lk 2 — Jexajn nocyie ykKoca, 3 — OCTalbHBIE JeKa bl

IloTok Tensa B MOYBY Ha JIIOLlePHOBOM MoJle MaJjl H He MPEBOCXOIHT
10 % panuanwonroro Ganasca. [ypGyJieHTHHEH TelJOOOMEH Iocie
yKoca TMoJIOXKHUTeNeH W HaIpaBJeH OT NOBCPXHOCTH NOYBH B aTMO-
chepy. B axTuBHbE (aspl pa3BurHs Jwoleprnl (06pa3soBaHHE COLBe-
THII, LIBET€HHEe) NpH ROCTATOUHOM YBJarHeHHH nouBbl (Gosee 0,7 ro-
JIeBOH BJIaTOEMKOCTH) OH oTpHuIateseH. PajgnannonHbill 6ajanc B 310
BpeMsl OKa3hlBAeTCS 3a CYTKH B cpelHeM MeHblle 3aTpar Teluia Ha
ucnapeHue. TypOyneHTHHH o6MeH  KojeGjercsi B CpellHeM OT
6,30 MJIx/(M2-cyt) no —4,20 MIx/ (m2-cyT) (rabn. 4.2).

OcHoOBHOE BJIHSIHME Ha PEXKHM HCNAPEHHs ¢ ToJeH, 3aHATHX Jio-
LepHOH, OKa3piBaeT pajuanHonumii Oananc (pHc. 4.6), oaHako Ha
rpapuke 3aBHcumoctd LE = [(R) TOYKH pacnosiaraloTcsi co 3Hayu-
TeJbHHM pa3bpocoM. JTO 3HAUHT, YTO Xapakrep CBSSH 3aTpar TellJa
Ha HclapeHue C paJMalHOHHHIM GaJlAHCOM Ha JIOLEPHOBOM NoJe
CYylIecTBeHHO OTJIHYACTCS OT TAKOBOTO AJIsI NMOJIeH ¢ caxapHOH CBEK-
Joi. IlpuunHa stux pas3jauuuii B TOM, YTO B T€YCHHE BEreTallHOHHOTO
NepHOAa JIIOLEepHa HEOJHUKDAaTHO CKallHBaercd, 4 LHKJ €€ DPa3BHTHSA
noeropsercsi. Kpome toro, TpaBr Kak B HauaJie, TAK H B KOHIE Ile-
puoja Bererallid BechMa YYBCTBHUTEJIBHBL K BJIaTe.

Ha rpadure (puc. 4.6) TouKm, cOOTBETCTBYIOLIHE [eKajaaMm nepes
YKOCOM, B $asy MakcHMaJIbHOH AKTHBHOCTH JIIOLEpHH (LBeTenHe),
pacrnojaralotcsi, o6pasysi LOBOJIBHO TecHYI0 3aBucHMocTe LE = f(R).
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ypaBHEHHe CBA3H UMEET BHI
LE = 1,28R — 0,76. (4.10)

Touku, cooTBEeTCTBYMOIHE [€KajaM cpa3y Nocje yKoca, pachnosa-
raiTcsl 3HAUMTEJIbHO JIeBee JHHHH CBA3H H XapaKTepH3YIOTCs MpH-
OJIMXKEHHO ypaBHEHUeM

LE = 1,37R — 7,14 (.11)

TakuMm o6pa3oM, 3aTpaThl TeIlvla HAa HCIapcHHE B AKTHBHHE (aspl
BereTallHy JIIOLEPHBEl MOMKHO NPHOJHMKEHHO OLEHHTb 10 ypaBHEHHIO
(4.10), a B ocrajibHbE MEPHOAH — N0 ypaBHeHH0 (4.11).

B kommnmekc paGoT 1Mo H3YYEHHIO HCIAPEHHS, NMOMHMO TENJIOBOTO
OanlaHca, BXOIHNH JH3UMMeETpHdecKHe HaGJlofedHsi, KOTopble NO3BO-
JISIM ONpeJesATh He TOJNbKO HclapeHHe, HO M PEXHM BepTHKAJLHOIO
Bi1aroo6MeHa B 30He aspalyu.

Hcnonbaopanuck ausumerpsl ['P-80 ¢ riy6uHOR 3alleraHusi TpyH-
topplx BOA 0,5, 1,0, 1,5, 2,0 w 2,6 M. Hcnapsitomas noBepXHOCTb
coctapnana 0,2 m2. Jlusumerpol 3apsAKaiduch MOHOJHTAMU C HeHAapy-
LIenHo# cTpyKTypoll. CyMMapHOe HMCapeHHe No AaHHBIM JIH3UMeTPOB
onpejenseTcss ypaBHeHHEM BOJAHOTo OaljlaHca MOHOJIMTA, MM CJIOS
BOpH

E=X4+M+K—I+AV, (4.12)

rie X — ocanku, M — nonusr, K — pacxoji Bjard H3 TPYHTOBBIX BOJ
B 30Hy aspaluu (noanurbiBanue), | — unQuastpanus, AW — u3me-
HenHe Biaro3danacoB. Hamenenue pharozanacor AW onpenenssock
NyTeM B3BCLIHBAHHS MOHOJIHTOB Ha I/aT¢dOpMeHHLIX Becax ¢ 4acToTo
oaud paz B 5—10, a unorna u B 156—20 cyt. IlorpelunocTs B3Belly-
BAHHA COCTABJISINA OKOJIO 1 MM CJIOSI BOXKL

Kpome amzumerpos I'P-80, nasi onpefesieHus HCHapeHHs] HCIOJb-
30BaJIHCh THApaBJIHdecKue HcnapuTeau Manoit monesn (I'TIM) u ucna-
purean I'TH-500 )X 100. Bce Buab HaGaOeHHIT NMPOH3BOAHIHCH CO-
rnacHo Hacraenenuio [61] u Meromuueckum ykasauusim Ne 84 [58].

Ha6nionenus: 3a ucnapeHHeM H BiAarooGMeHOM Ha NOJISX, 33HSATHIX
caxapHo#l cBekNOH, NpoBOAMJiMCch Ha ArGammsckoit (1971, 1972 wu
1974 rr.), Tamytkyasckoll 1 3BUK (1972 u 1973 1r.) opocHTeabHEIX
cucremax. Pesysbrarel HaGmonenuit npeicrapieHbl B Ta6a. 4.3 u 4.4,
H3 KOTOPHIX BHIHO, YTO IO BCeM NpHGOpaM ¢ YPOBHAMH TPYHTOBHIX
BoA o 0,5 1o 2,56 m u I'TIM cesonubi#t X0l HcnapeHHss B LEJOM CHH-
XpoHeH. B HaganpHBIH Nepuoj BereTallMd pas/ivyus B 3HAYEHHSX
HCIapeHus No BceM NpuGopaM HAXOAATCs B INpefesaX TOYHOCTH Hab-
atoneHuil. ITpumepro ¢ nocaennel nekags Masi HAUHHAETCS WHTEHCHB-
Hasi TpaHCOHpallisl PAacTeHHH, pe3Ko BO3pacTaer CyMMapHOe Hcnape-
HHe W pacXoj, TPYHTOBHIX BOJ B 30Hy aspanuu. MaKcHMyM HcDapeHHS
M NMOJNHTHBAHHA HaGJIIONACTCS B HIOJNE M COCTABJIAET IO JIH3HMETpaM
okoso 10—15 Mm/cyr. K oceHH MHTEHCHBHOCTH HCNapeHusl Nafaer H
necie HacTynjeHHs ©asnl TEeXHAYECKOH CNeNOCTH COCTABJSCT OKOJO
2 MM/CYT K Menee.
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TaGnuua 4.3

Mecaunbie sHaueHHA MCapeHHsi (MM) C Dosell, SAHATHIX CENbCKOXO3ATCTREHHBIMK

KyJALTYPAMH
Jmsumerp I'P-80 ‘I‘HI/IJ’I
Mecsu FAYGHHA 3aJieraHHs PPYHTOBHIX BOJ; M I
0,5 ' 1,0 1,5 2,0 2,5 |15 6/ua 1,56[p| 1,3°
JlionepHa
Ar-Baumuckuft opowaemsft Macens, 1975 r.*
Mait 181,0(153,8]138,0(120,9 83,3 176,5
Hionb 162,0{146,0|118,6]107,6 78,0 218,7
Hions 244,01 88,7| 41,6| 25,3 27,7 135,4
Abryer 171,6)132,4) 56,9 70,9 63.1 161, 4
Cents6pB 81,1 87,8 26,1 22,9 7,6 69,4
Opowaemeri macens 3BUK, 1974 r.*
Anpens 68,3 54,6| 53,4] 44,7 49,5
Mai 177,4)153,3132,8]126,2 113,38
Hrions 281,21149,0|138,5|136,7 133,0
Hionn 133,3| 24,71 13,3 68,1
Asryer 616,5] 42,2| 79,5| 68,2 167,1
CeHrs6ps 426,21 36,3| 66,3} 56,1 172,9
Oxkra6ps 81,3 23,6] 22,7 43,8
To xe, 1975 1.
Anpeus 304,8)189,9(115,3{123,9
Mai 558,91371,3195,9| 144,3 108,8
Hrons 671,1|489,0(224,8|138,5 126,4
Hiom 446,2 ) 358,6) 363,51 199,0 120,8
Aprycr 333,01333,8]340,2|245,8 317,9
Cenrabps 357,81 310,04 305,91 276,1 102,8
Teoprrenckuil opowaemmnit mMaccus, 1974 r.
Maii 314,71 330,3]266,5] 221,1
Hions 288,01257,01186,0|172,0
Hriom 61,7| 57,2 48,9! 49,2
Asrycr 99,4| 01,2 89,0! 62,3
CeHTsI6pB 85,7| 71,7 71,4 54,2
O3nMan nigeHHa
Teopruesckniy opomaemeii Maccus, 1973 r.
Anpens 164,0
Maii 210,8 {220,1|192,2|238,7
Hionn 283,0 [ 293,2) 305,4 |237,0
Hwoms 63,3 36,4| 35,9} 33,5
Asryer 34,81 14,5| 12,8] 12,1
Cents6ps 24,0 15,0| 9,0]| 18,0
OxTa6pb 24,81 15,5 9,8( 18,6
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JIusumetp TP-B0 | T
Mecs, ray6GHHa 3a7€1 agHAa FPYHTOBHX BOJ, M Y
0,5 1,0 1,5 2,0 2,5 |15 6/e3| 1,56/p| 1.3
Tawyrkynscknft opoiaemsrt maccu, 1974 r.
Mait 160,0]212,2(213,1|246,1
Hions 203,3 181,3l306,1 195,2
Hrons 229,0; 63,6 48,1] 19,6
Aprycr 549,7{105,0({214,6( 146,8
CeHTab6pn 147,83 73,11104,2| 57,3
Oxrs6pb 50,3| 18,9 51,0} 16,6
Kykypysa
l'eoprueBcknii opomaemuii maccHs, 1972 r.
Uions 177,01194,0} 182,0 154,0
Hioms 607,3{ 547,51 403,5( 310,5
Aprycr 490,21 333,7|245,9] 136,3
Centabps 68,6| 72,4| 62,0] 51,8
Hosn6ps 45,9] 37,5| 36,2} 30,7
Ar-Banmuckufi opoilaeMunii MaccHs, 1973 r.
Maii 78,41 71,8| 69,8| 58,9 55,1 | 70,4
Hions 111,61132,0{128,01120,0 61,6 {112,5
Hwonp 144,9] 258,01 260,1 ) 240,5 65,1 [233,0
Aprycr 133,1]166,7|221,4|177,2 28,4 |192,6
CenTrs6pDb 64,6] 49,8| 42,8 41,8 47,0 | 56,3
OKTa6ps 40,3| 24,2| 17,8] 17,9 30,4 | 34,2
Ecrecreennoe (CTenHoe) pasHoTpapke
Teopruepcknit opouraeMedt maccus, 1975 r.
Hions 63,4
Hirom 53,1 | 118,1 34,5 | 63,6
Asryer 48,6 | B1,0) 39,0 | 61,7
Centabpn 0,0} 48,0] 36,0 | 12,0

* JlionepEa ¢ noficeBoM SUMEHS.

[Ipumedanne. 6/B3 — Ge3 BaBellluBayns, 6/p — Ge3 pacTenuil.

C yBennyenueM rnyORHBl 3ajleTaHus TPYHTOBHX BOJ B JIN3HMETPax
CyMMapHOE HCIapeHHe B LielOM 3a Ce30H ymeHbuwaeTcsi. OgHako NpH-
MepHO ¢ (ash CMBKaHHA MEXAYpsiiuii KOpPHEeBasi CHcTeMa pacTeHHi
B JIH3HMETpax JAocTHraeT ypoBHs Boabl 0,5 M. PactutenbHocTh Hauu-
HaeT YrHeTaTbCsl B 3THX JIH3AMETpaX, a MAKCHMYM HCNapeHHs cMelna-
ercss wa nuauMeTpnl ¢ yposiem 1,0 m. [lozanee, tipumepno ¢ KoHuA
aBrycta H B ceHTAOpe, MakCHMYM HCnapeHHMsl CMeIllaercss Ha JIN3H-
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Ta6muua 4.4
Hcnapenne (MM) ¢ celbckoX03fiCTBEHHBIX KYJbTYP H JHKODAcTylllero Pa3HoTpapbd B HoJdHhe p. Tadac
I/Icnapﬂ-réub
T
Mecsty TTH-500 X 100 TTH-500 X 50
1972 1973 1974 1975 1971 1972 1973 1974 1975 1971 1972 1973 1974
Jrxopacryiiee pasHoTpaBbe
Anpenb 33,5 49,5 41,3 36,6
Mat 47,2 63,0 61,9 32,8
Hions 72,8 19,0 22,8 11,5
Hwoab 14,7 10,9 15,9 41,1
Asryct 6,1 3,7 48,1 14,5
CenTs6pb 5,7 19,8 14,0
OKTA6pDb 9,0 10,6 17,5
Hosa6ps 7,0
dcnmapuer
Anpenb 86,51 124,0 | 103,8 84,51 146,3
Mait 147,7 | 285,3 | 232,9 | 178,3 | 113,86
Hions 240,9 | 130,8 | 266,1 | 102,1 89,9
Hioas 330,0 | 192,5 | 328,0 | 280,1 | 237,8
Asryer 50,3 { 195,6 71,3 75,7 | 117,9
Centa6pb 17,3 12,0 19,2 12,9 14,2
OkTA6PDb 20,5 10,8 45,7 16,3
Hos6pn 9,6
Osumas nieHANa
Anpeab 72,8 | 100,3 77,5 82,9 88,6 72,5
Mait 302,1 | 137,4 91,5 113,1 199,8 286,9
HoHp 156,1 | 262,9 133,3 103,2 218,7 209,9
Hwoap 115,2 99,2 51,3 107,0 87,1 80,5
Asrycr 103, 2 86,0 45,7 58,4 30,7 41,6
Centa6pb 57,5 37,2 56,5 29,1 36,8 55,0
Ok TA6pPE 38,1 41,5 45,0 26,1 119,0
Hosabps 41,6




MeTpul ¢ ypoeHem BoaH 1,5—2,0 M. Hcnaperue ¢ nusumerpos 2,0 u
2,5 M NpUMepHO OLHHAKORBO.

CyMmapHoe HcllapeHHe, ONpeHesieHHoe IO JIH3HMETPaM ¢ YpOBHEM
rpyHroBelx Box 2,0 w 2,56 M OT NOBEPXHOCTH, NpeBHINAET 3HAYEHHS
3TOil BeJIMUMHB, Nonydennuie ¢ noMombio I'TIM (6e3 moanutkH), npu-
mepHo wa 30 % (puc. 4.7), yTo cBA3AHO ¢ JYYHUIHMH YCJIOBHSIMH
yBJAaXKHEHHs] MOHOJHMTOB, @& cJeJOBaTe/bHO, H PAa3BHTHA pPacTeHHiH
B JIH3HMETDAX.
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Puc. 4.7. 3aBHCHMOCTE MECHHHHX 3Ha-
yeHHH HCUapeHHs, ONpeJieleHHBX 0[O0 100
TTIN (6e3 mOANKTHIBAHHA) H [O JIH3H-
MeTpaM ¢ YPOBHSMH TrpYHTOBHIX BOJ,
20 u 2,5 M.
1 — JUHMS cBsiaH, 2 — JIMHHS, TOpPOBEXeHHas 0

nox yraom 45°

TpaHcnupanuio MOXHO IPHOAMMKEHHO OLEHHTb MO PA3HOCTH CyM-
MapHOI'0 MCMAPEHHSI ¥ HCIapeHHs ToJ| MOJOTOM pacTeHHil, OnpefesieH-
HOTO c IOMOILbI0 aHanMeTpa 6e3 pacrennii. Kak BHano w3 tabn. 4.3
H 4.4, TpaHcnHpanus B Mae mana. HauwHasi ¢ HMIOHS 1oJs ee B CyM-
MapHOM HCNapeHHH BO3pacTaer, JOCTHTas B Haubo/ee aKTHBHHIA fie-
puoj Bereranuu (Mioab, aBryer) 80 %. Ocenbio (ceHrsiGpb, OKTS6DD)
3Ta AoAs NajiaerT U CTAHOBHTCA GJIM3KOH K HYJIO.

Pex¥M TOANATHIBAHHS B OCHOBHOM NOBTOPSiET XOI CYMMapHOTO
ucnapenus. [Ipu ypoBre rpyHToBHX BOA (0,5 M J01s1 NOANNTHIBAHHS OT
CYyMMapHOro McnapeHHs cocrabiser okoao 80—90 %, npu yposue
1,0 M ona ymenbmaercs no 60—70 %, npu yposue 1,6 M — no 40—
50 %, npu yposue 2,0 m — no 30 % wu npu yposHe 2,5 M cocraBnser
Beero 20—30 9. )

B Teyenne nepHona BereTallWd OTHOLUEHHE NOJANHTHBAHHA K CYM-
MapHOMY HCNapeHHI0 NPH OJHOM H TOM ¥e YPOBHE T'DYHTOBHIX BOJ, He
ocTaercsl NOCTOSHHBIM: MAKCHMAJbHEIX 3HAYCHMH 3TO OTHOLIEHHE JO-
CTHTaeT JleToM B (pa3bl Hanbonbluell aKTHBHOCTH pacTeHHH.

Pexxum ¢QuabTpanyx Ha nOJsX, 3aHATHIX caxapHOH CBEKJIOH, onpe-
jensercsl nozavel opocHresbHBIX Boj (NonuBamu). Tonepko panHedt
BECHOH, KOTZla MO4YBA ellle yBjaKHeHa 3a cYeT TasHusl cHera, HeGoJb-
nias QuIbTpanus wmabuaofaercs npH OGHIBHEIX OcajKax.
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Kak mpaBusio, BO BpeMsl NMOJIHBOB 3HAYUTe/bHAsi YaCTb BOLONONAYH
¢uIbTpyeTcss B rpyHTOBble Bonbl [IpH nomnuBHOM HOpMe okoao 200 mm
M TNpH YpoBHSAX TpyutroBeix BoAd 1—1,5 ™M duabrpanus cocrabiaser
npumepHo 100 mMm. C yBesHdYcHHEM MOLIHOCTH 30HBI aspaulH A0JA
DUHILTPYIOIHXCS TIOJHBHBIX BOJ, YMEHBIIIACTCS

Os3umag nmenuna Habmonenus 3a ucnapeHHeM H BJaro-
obMeHOV Ha HOJigX C O3MMOH TilieHHed npou3BOAM/IHCE B 1973 1. Ha
Teopruesckoii opocHTebHOMN cucTeMe U B 1974 r Ha TamyTkysnbcKo#

ITepuop BererannH O3UMOH HIIEHHUB 3HAYHTEJBHO KOpoOde, YeM
y caxapuoil cBeKJH Ee yfopKa NpuxONHTCA HA CaVIBIH apKHii Mecs
roja — HioJie B cBA3M ¢ 3THM MaKcHMaJjbHBle 3HAYCHHA HCNApPEHHS
(6-—12 mM/cyT) tpHxolaTcs Ha Mak—HIOHb, T € Ha NEPHOJ AKTHB-
HOIl BereTalun O3UMOH NiieHHNUH (BHXOJA B TPyOKy -— IlBeTeHHE)

B ampene, B nepHon Bo30OHOBJIEHHs BereTallhd M KyLIeHHst, Bcna-
peHue BCe[CTBHE OrpaHHYEHHBIX ellle TEIIOBBIX pECYpCOB HEBEIUKO
(3—6 vim/cyT).

Haunnas ¢ ¢a3el BocKoBOH cnejocTH UcNapeHHe Pe3Ko yMeHblia-
eTcsl U B HIOJle—aBTycTe cOCTaBJsier Bcero 1—5 Mm/cyT

B 1nenom B TeueHuWe BereTanMOHHOTO NepHofa HanboJbline 3HAye-
Hus HenapeHus wabaiofajuch MO JIM3UMETPaM € yPOBHEM TPYHTOBBIX
por 1,0 M C ypenudenweM MOLIHOCTH 30HBI aspanuM Bojonorpebiie-
HUe KyJbTYp CHHxkAeTcHd, X0Td 3(¢eKT yMeHbllleHHS He BCerla YeTKO
nposiBisierTcs, BHAUMO, H3-3a ocolGenHocTell YcJOBHH pa3BHTHS pacre-
HUH B JM3UMeTpax

Xon monnUTHIBAHWS W3 TPYHTOBHX Boa K B OCHOBHOM cllenyer
pexxumy ucnapenus C yBeJHyeHMEM MOLIHOCTM 30HH aspalli ero
3HaycHHe yMeHbiaercss Eciau npu rayOuHe 3ajieraHHs TPYHTOBHX BOJ
1,0 M nonsi NOANMTKN COCTaBJISiET OKOJIO NOJOBHHB 3HAYCHUS HCNape-
EHf, TO NPH MOIIHOCTH 30HH aspanMu 2,5 M ata jnosg najaer go 1/4
H MeHbllIe

OuabTpauis Ha none mabnwofaercst, KaK NMpaBHiIo, B NePHOJ NOJH-
BOB H HE3aBHCHMO OT MOIIHOCTH 30HH a3palliil B JH3IHMETPAaX MOXKeT
Joxorutb 10 70—80 Y% nosuBHOH HOPMEL

Kykypysa PexuM ucnapeHusi H BepTHKAJbHOTO BiaroobMena
Ha KyKypy3HOM nojle OJU30K K peXHMY 3THX XapakTepHUCTHK Ha IO-
JAX, 3aHATHX caxapuHoii cBekyolr O6 3TOM CBHIETENLCTBYIOT MarTe-
pHaJbl JH3NMETPHYCCKHX HAaOMIONeHHH, NPOBeIeHHHIX 3KCNeIHIHeH Ha
I'eopruesckoit (1972 r) u Ar-Bawunckoir (1973 r) opocHTeabHBIX
cuctevax MaKcuMyM HenapeHHst NPHXOIMTCS Ha Hionb u aBryer Ilpu
TOM €ro cyTouHnle cyMMH cocraeasiT 10—15 mm/cytr BecHoli n
OCEHBIO HCIIApEHHE MaJio, KaK B CBfI3H cO c1alol TpaHCIHPaLHeHd pac-
TeHHH, TAK M MaJbIMH TENJIOSHePreTHIYECKHVH pecypcamu

3aMeTHBIX 3HaUCHH{ TPAHCMHPAUHMs [NOCTHraeT ¢ KOHIA Mag Iio
cenTa0pb H cocTaB/feT B cpeaHeM okoso 60—80 % cymmaphoro ucna-
perusa Xoj MOANUTHIBAHHS IJisl KyKypy3sl Nofob6eH TOMY, 4T0 HabJio-
IaeTcsl Ha O3MMOH [IlieHHIEe

PexumM HHOHIBTPALHK ONpefesserci peXuMoM NovBa B nekansl
¢ NoJiuBaMH o0beM BOJBL, TIPOCOYHBLIEHCS B FPYHTOBBIE BOJBI, NOXOIHT
Ao 70—80 % BesMuuHHb Bolonmonadd
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Cessnne Tpasbn. CoorBeTcTByOIHe HAOMIOAEHHS TPOBOAHNNCDH
Ha PeryJisipHO OpoIIaeMBIX MOJAX C JIOUEePHOH B NpellesiaX OpOCHTENb-
noti cuctemul 3BUK (1974, 1975 rr.), Ar-Bawmunckoit (1975 r.) u
T'eoprueBckoit (1974 r.) opOcHTEJBHHX CHCTEM.

B paccmaTpHBaeMoMm paiioHe NPAKTHKyeTcsl BhIpallluBaHHe 3€pHO-
BHX B cMecH ¢ TpaBamu. llostomy B 1974 (3BUK) u 1975 rr. (A7-
Bamyuckasi opocuTenbHas cucrema) HabJIOJeHHs NPOBOAHIHCH Ha
JIIOIEPHOBLIX NOJISX ¢ NonceBoM suMeHst. IlepBoiit ykoc mpoHsBoaH/ICs
noclie cO3PEBAHHS FAUMEHs, MOCTEAYIOLIHe — 0 Mepe OTpacTaHHsA
JIIOLepHHL.

Haémonenus: NpoBOAHIHCH, € NOMOIIBIO B3BCIHHBACMBIX JH3HMer-
pos TP-80, ITIK u TTIMJI ¢ ypoeusiMu rpyHToBrix BOx 0,5, 1,0, 1,5,
2,0 u 2,5 M. PeaynpTarsl Noka3aliH, 4TO, HECMOTPSI HA HaJIH4YHe VKO-
COB, PEXHM HCIIapEHHSI HMeeT 4YeTKO BLIPAXKEHHHIH CE30HHHH XoA
¢ MaKCHMyMOM B HIOHe—aBrycTe, 7. €. B HauOosee TeIJIBHIH NEPHOL
roga. B Mae u cenrsbpe ucnapeHue cyuecTBeHHo MeHowe HMeercs
HeKOTOpas TeHJACHLHS K YMEHLIIEHHIO HCIApeHHs H B NepHOAB Nocie
YKOCOB.

MakcuMasbHbe pacxolpl TPYHTOBBIX BOJ B 30Hy aspauuu (no 80 %
CyMMapHOro HcHapeHus) npe riyONHe HX 3aneranHs okono 0,5 M
Habiofanuce B TeYeHHe Bcero Neprofa Beretanun. C yBenHueHHeM
MOIITHOCTH 30HBl aspaliy NOANHTHBAHUE YMeEHbLIaeTcs, JOCTHrasi IpH
rny6ure TrpyHTOBHX Box 2,5 M B Hayane Bereraunn 0,2—0,3,
a B koHue — (,6—0,8 oT NOANHTKH B JIH3HMETpax ¢ ypOBHEM TPYHTO-
BuiXx Bop, 0,5 M.

QuueTpaunus B TPYHTOBHeE BOIAH B NepHoj] Habmolenuit Owlia
HeadayHTebHOH (He Gonee 70 MM 3a ce30H) H MPOHCXOJHJA, KaK npa-
BHJIO, B NepHOA NoNuBOB. B nmsumerpax riybunoit 2—2.5 M MaKcH-
MaJibHas cyMMa QHIBTPallHH COCTaBHJIa OKOJo 35 MM 3a Nepuon
anpeyb—ceHnTa6pb.

Hcnapenue ¢ 6orapHofi TEpPPUTOPHHU B GacceliHe
p. Uy. Ha6nonenns 3a ucnapenHeM BoJsl NPOBOIHJHCL B pakoHe
I'eopruesckoit opockresnpHoll cHcreMbl B 1975 r. B JieTHue Mecsilibl
HCIapeHHe ¢ eCTEeCTBEHHOTO Pa3HOTpaBbs He NpeBocxonuT 4,0 mMMm/cyT.
HurepecHo OTMETHTb, YTO ONTHMAJbHHE YCJIOBHS 1JIsi PA3BUTHS pac-
TEHHH CIOXKHJHCh B JIH3HMeTpe ¢ YPOBHEM TpyHTOBHX Boj 1,5 M. Dro,
BHIHMO, OOBSICHSIETCS TeM, YTO €CTECTBEHHAS] paCTHTEJIbHOCTb B JAH-
HOH 3aCYIJIHBOH 30He HMeEET IMyGOKYI0 KODHEBYIO CHCTEMY, KOTOpast
B JH3HMETpe ¢ ypoBHeM rpyHTOoBHX Box 0,0 M oKasanack 3aTomnseH-
HO#. JTO NPHBENTO K YTHETEHHIO PACTEHHIl H CHHXKEHHIO HCIapeHHs.
B sMsuMerpax ¢ ypoBHeM TPyHTOBHIX BOA 2 W 2,5 M yCJIOBHS NOATOKA
3THX BOJ| OKasajuch 6osee 3aTpyAHEHHLIMH, YeM B JIH3UMETPE C YPOB-
HEM IpYHTOBHX Boj 1,5 M. '

Hcnapenune B nonuue p. Tanac B nepuon pabors sxc-
nefHiHH B JoJiHHe p. Tamac nmpoBopnnnch HaGJIOfeHHsT 3a Hcnape-
HueM ¢ noMommbo Hcmaputeneii [TH-500 X 100 w TTIN. Hcnapenne
¢ GorapHoit TeppHTOPHH (IHKOpacTylllee Pa3HOTPABbE) CYILECTBEHHO
MeHBbIIIE, yeM ¢ ToJsiedl, 3aHATHX acnapueroM. Ecin BecHolt ucnapenue
€ 3Ccnapuera ToJbKO B [Ba pas3a NpeBHINAET HcllapeHHe ¢ Gorap, TO
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JeToM (HIOHb—ABIYCT) 3TO TIpeBLINIEHHE JOXOAMT 40 3—95 pas.
QceHplo PasiiHYHS B HCNIAPCHHH CTJIaXKHBAIOTCH.

Ce30HHHIl XOJ MHCNapeHHSI YeTKO BBLIPAXKEH ¢ MaKCHMYMOM IJif
3cKnapieTa B Hiose, a Ajs 6orapel B Mae, KOria Ha ¢oHe JOCTATOYHO
BHICOKHX TeIUIO3HEPreTNYecKHX peCcypcoB YCJIOBHSL  eCTECTBEHHOTO
yBJIaXHEeHHS HaubGosee GnaronpusaTHH. [lo3fiHee, npuMepHo [0 KOHIA
aBrycra, ucnapenre ¢ Ooraps OrpaHHYHBAeTCH BJIAro3anacaMH.
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. g o Puc. 4.8. 3aBucHMOCTE 3HaYeHHH
HCIApEHHS, ONpPENEJeHHEIX METO-
r : 1 s i JaMH TemIoBoro GanaHca H JiH-
o 4 & 8 10 E mmfecym 3HMETPHUECKHM,
o HTE’H/IDﬁDM_I/ E(I//'UHC__(/ I — monepua, 2 — caxapras CBeKJa

Makcumym HcnapeHHsi ¢ 03MMOIt TIUeHMIH HabusiofaeTcs B HIOHE,
KOrja pacTeHHs HaxogsaTcss B HauGoJjiee aKTHBHHIX (pa3ax pa3BHTHA.
B nesom cymMmapHoe ucnapeHHe W ero pexum B jJosivHe p. Tanac
61u3KK K ycioBusM B Gaccefine p. Uy.

CpaBHeHHe 3HAYEHHH HCNAapeHHUs, onpefelleHHBX
pasHBHMH MeTOJaMu OHO NPOH3IBOAHIOCH HA INOJAX, 3aHATHIX
caxapHoll cBekJioH M JIIOHEPHOH B TpefesnaX OpOCHTENbHOH CHCTEMB
3BUK. B 1971—1975 rr. 6biH opraHu3oBaHH napaJielibhble Habuo-
JeHus 3a HcNapeHHeM TIo JH3HMeTpaM H TemsoBoMmy OGajawmcy
(puc. 4.8). Iz puc. 4.8 BuaHO, uTOo TpPH 3HAYEHHAX HcNapenus Gonee
6 MM/cyT B nHM3HMeTpax ¢ ray6uuoil 3ajleraHus TPYHTOBHIX BoA 2,5 M
(4T0 nNpHMEpPHO COOTBETCTBYET YCJOBHMAM INOJf) HenapseTcss Bar
Gosbie, YeM No AaHHBIM TemsioBore Gaganca, B cpexnem Ha 30 9%.
Ilpu ucnapewnn menee 4 MM/cyr, maoGopoT, AamHHeE TemAoBOro Oa-
JlaHca [OalnT HeCKOJIBbBKO 6onpliiHe 3HaYeHHS chapemm, yeM B JIH3H-
MmeTpax (Toxe okodyo 30 %).

Ananu3 sKClIepHMEHTAJbHOTO MaTepHalla H TeopuH 000OHMX MeTOo-
JIOB NOKa3HBAET, YTO NMPUYMH TAKOTO PACXOKAEHHS NOKA3AHHH MOKET
OHTH HECKOJBKO.

Bo-nepBhX, u3BECTHO, YTO cJAyYaiiHasi MOTPEMIHOCTb ONpEHeseHHs
LEKaHLIX 3HAYEHHH HCAApeHHA METOAOM TemjioBoro Gajanca pelen-
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CTBHC HHM3KOW TOYHOCTH H3MEPEHHSI TPaJIHEHTOBR METEO3JIEMCHTOB CO-
coctapyfer okojio 30 % . Omubka onpeneseHdsi McNapeHHs TO JIH3K-
MerpaM 3a cyeT cAydafiHOCTH BHOOpa MOHOJHTA W YCJAOBHH Pa3BHTHA
B HEM pAacCTCHHH TaKxke B cpelHeM cocTaBisieT okono 30 %. Takum
o6pa3oM, cpeiHHe PACXOXKAEHWHsS B NOKA3aHHAX MOryT COCTaBJATDH

4/2 Oy, THe Oy — OIIMOKA H3MEPEHHsT HCNapeHHs, T. e. okoso 45 Y% nast
ero nekanublx 3uavesudi [12].

Bo-BTOpbIX, YCJIOBHSI YCTAHOBKH H 3KCIVIyaTALHH JH3HMETDPOB
TaKOBH, YTO MeKJy pacTeHHAMH B npHOOPax H Ha OKpyxKaioumieH Tep-
pHTOpHH HMeeTcsi BO3AYWIHBIA 3a30p. B pe3syibTaTe npu  BbICOKOM
TeMnepaType BO3AyXa NPOHCXOAHUT NONOJHHTEIbHLI TOpW3OHTANbHBIH
Teljo- H Blaroo6MeH GOKOBOH NOBEPXHOCTH PACTHTENBHOTO IOKPOBA
B JIH3HMETPE ¢ OKpYxalolleli BO3AYIUHOH Maccol, 4TO NPHBOAUT K BO3-
pacTanulo HcnapeHds B JusuMerpax. [Ipm noxosnopaums, Haobopor,
NOKA3aHHsl JTH3UWMETpOB OYNYT 3aHWIKEHHL.

B-TpeTbux, Kopllyc JH3uMeTpa cllelaH H3 MeTajijia ¢ BLICOKOH Ten-
JIONPOBOJHOCTBIO, H3-3a Yero NPOHCXOAMT HapyIeHHe TEPMHUYECKOro
pexxAMa MOHOJMTA H B JIETHHH NEPHOA NOKA3aHUS JIH3UMETPOB MOTYT
0Ka3aThCsl 3aBLILIeHHBIMK. IIpH BHIXOJI2)XHBAaRHH TeppUTOpPHH, HaoGo-
pOT, B JIH3HUMETPaX HMcrapeHue HecKOJNbKO 3aHHKAeTCsl.

B-ueTBepThiX, MeTon Tensoboro 6anaHca B BapuaHTe, peKoMeHaye-
MoM PykoponcteoM [75], He yunToBaeT BiHARHe ajgBekKHud. Ilosromy
Ha opollaeMbIX 3eMJsx TenyobasiancoBble HAOMIONEHHS] MOTYT 1aBaTth
3aHHXKEHHble Pe3yNbTaTH.

BrnosHe BEPOATHO, YTO HMEIOLIHECS CHCTEMAaTHYecKHe OTKJIOHeHHS
B pesyibraTax, NojJydaeMblX no of6oHM MeronaM, SBJSIOTCH cilel-
CTBYEM HaKOIUIEHHS BCeX YKA3aHHBIX NPHYMH.



5. 9KCNNEPUMEHTAJIbHOE M3YYEHHUE CTOKA
C OPOLIAEMBIX 3EMEJND, BAAXHOCTH TOUYB
U XUMUYECKOTI'O COCTABA BOJ

5.1. CTOK OpOCHTENBHBIX H KOJJIEKTOPHO-APEHAKHBIX BOA
C 9KCNEPHUMEHTANBHBIX Y4ACTKOB H NOJEH

s u3yyeHuWs] NPUTOKA W OTTOKA OPOCHTEJBHHIX H KOJIJIEKTOPHO-
JAPeHaKHbIX BOJL B NIpefesaX WCCJAeLYEMBIX OPOCHTeJbHBIX CHCTEM Ha
3KCNEPHMEHTAJbHBIX BOAHOOANAHCOBBIX YYacTKaX H CelbCKOX03dil~
CTBEHHBIX NOJSAX Oblia oOpraHu3oBaHa THApPOMeTpHYecKas CeThb
(raba. 5.1).

Pa3sMelnienne NoCTOB NPOW3BOAMIOCH C TAaKHM pPacyeroM, YTOOBI
MOJKHO OBLIO 110 NOJYYEHHBIM AAHHEIM COCTaBuTh DaJlaHC NOBEPXHOCT-
HBIX BOJl YH4CTKa OPOCUTEJBbHON CHCTEMBl HJIK OpOWIAEMOTrO IOJS.

MertoauKka pacuera CTOKa IO peKaM, KaHajaM, KOJJeKTOpaM H
IpeHaM 3aBHCEJA OT TFHAPABJIHYECKOTO peXHMa IOTOKAa H TOJHOTH
Ha0/I10eHUi 32 YPOBHEM W pacxofamu BOALL B GolbLIMHCTBE cly4yaeB
CTOK NOACYHTLIBAJICA 110 3aBUCHMOCTSAM PacXOAOB BOJbl OT €€ YPOBHH,
IpOM3BONMIICS YyeT fAedopManuil pycsa, yCJIOBHH 3apactaHus U IIOA-
TIOPOB OT THAPOTEXHWYECKHX COOPYeHHi, NepeMblueK. B HeKOTOPHIX
CIyYyasx CTOK NOACYHTHIBAJCS MO HHTEPHOJSLMY MEXOYy HSMepeH-
HbIMH PacxolaMH BOJbl, IPH 3TOM H3MepeHHs NPOBOJAHINCH YYAIEHHO
1151 obeclieyenust TpebyeMoii TOYHOCTH TH/PONOTHYECKHX pacyeToB

CHmKeHHe KAayecTBA MATEDHAJIOB NPOWCXOJWIO IpH RpoNycKax
B HaOJIOfEHUAX 32 YPOBHEM BOjbl, BHI3BAHHBIX OCTAHOBKAMH CaMo-
NHCHEB [0 TEXHWYECKHM INPHYMHAM HIH HaMEPEeHHOIO BbIBEIEHHS
npubopoB H3 CTPOS IOCTOPOHHUMH JHHamMu. B TaRuX cayyasx CcrokK
NPUXOJAWIOCh BOCCTAHABJMBATL 1O rpaHKaM CBSI3H, IO HHTEPHOJA-
LUKH, NPHHEMATD 110 AAHHBIM DALOM PACIOJOXEHHBIX NOCTOB pechyb-
JukaHckux MunBojgxo3os. OmubKa pacuera croka IO IOCTaM 3Kcle-
IOVIHOHHON ceTu cocrapnseT B cpepneM 4—5 %.

5.1.1. T'uapomerpuueckne DanaHCH IKCHEPHMEHTAJBHBIX YYACTKOB
B NpeJeaX OPOCHATEbHBIX CHCTEM

B 1971 r. ncenepoBanusl no yuery npuToOKa H OTTOKa NOBEPXHOCT-
HBIX BOJ BeJMKCh HA HeOOJBIINX IO MJOMAAH SKCTEPHMeHTAJbHBIX
yuactkax. B nocnenyomue rogb (1972—1975 rr.) TeppuTOpHM yuacr-
KOB (KOHTYpOB) OBLIM YBEJHUEHB! ¢ LEJbl0 HOCTHXEHHs OOojbliei
pPempe3eHTATHBHOCTH IIOJYYaeMBIX pe3yJsibTaToB. Il03TOMY OCHOBHOE
xlsg;xglaﬂne yleneHO aHaAH3y MaTepuaios HabmoneHmH 3a 1972—

IT.
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Tabnuua 5.1

Uucno peficTeOBABIINX NOCTOB FHILPOMETPH'IECI{O“ CeTH HA 3KCINEPHMEHTANBHBIX
NoJBIX H KOHTYPax B NPEAegax OPOCHTCIbLHBIX CHCTEM

Yucao nocTos

Ton IpuMeuanne
Ha KOH-
Typax Ha NOJAX BCEro
Bacceitn p. Uy
OpocuTe/ibHasL CHCTEMA ;'-SB‘{K
1971 6 6 12
1972 12 8 20
1973 7 5 12
1974 7 3 10 Ha 3kcnepuMeHTa/JBHEIX TOJNSIX Bpe-
MCHHEIE FHADOCTBODHL
1975 — 4 To xe
Ar-Bammnckas opocHTenbRasi CHCTEMA
1971 13 11 24
1972 7 4 11
1973 5 4 9
1974 5 4 9
1975 8 4 12
I'eoprueBckast OpoCHTENBHAS CHCTEMA
1971 11 7 18
1972 13 11 24
1973 13 6 19 Ha 3kcnepuMeHTaJBHHX Moasix Bpe-
MeHHbie THAPOCTBOPH!
1374 14 4 18 To xe
1975 10 — 10 »
TamyTKysbcKasi OpOCHTeTbHAst CHCTeMA
1972 5 2 7
1973 6 1 7
1974 6 1 7
1975 5 1 6
Bacceitu p. Tanac
OpocHrenbHan cucTeMa Mexaypeubs ¥ pMapan-Kymeiurrar
1971 3 6 9
1972 11 6 17
1973 6 8 14
1974 6 8 14
1975 5 6 11
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HccienoBaHusl MO OLEHKe NPHTOKA H OTTOKA [OBEPXHOCTHHIX BOXA
Ha 3KCIepHMETAJbHLIX Y4ACTKAX IIPOBOJMJIHCH Ha YETHIPEX OPOCHUTEJb-
HBIX cHcTemax Uylckoit joauHbl H OfHOH — B Tanacckofi nofHHE. )

B npenenax camoH KpynHo#i B UyHCKOH HOMHHE OPOCHTENBHOM
cctemnl 3BUK skcnepuMeHTabELH BOJHOGATAHCOBLIH y4acTOK Gbll
pacroroxed B Mexaypeube Cyxynyka # Jxanamblia. YuacTok
okoutypeH ¢ ora Kanajdom 3BUK, c BocTOKa KOJUIEKTOPOM K-12,
¢ cepepa Ar-BamsHCKHM = MarucrpajibHbiM  KaHaJjoM, ¢ 3anaja —
pycaoM p. Cyxyayk (psuc. 5.1).

Posnpb personaibHOi apeHbl Bunognser p. Cyxynyk. Pycio umeer
ray6oknit Bpe3 (10—15 M), noiiMa 3anHBaeTCsl NABOJKOBHIMH BOLAMH.
Pexum ctoka p. Cyxysnyk HapylleH BONOXPaHHJIHIIEM CE30HHOTO pe-
ryAHpoBaHust H nByMs MAHIHIEHCKHMH OpYAaMH, CO3NAaHHBIMH [IPH
MOMOILH 3eMJSHbIX JaM0, NeperopakHBanUIHX PYCo.

[Monaya sonnl Ha KOHTYP NPOH3BOJAHJIACh IO CeMH pacnpenenuTte-
aaM, orxoaamuMm or 3BYK, a takxke mno kawanam COBXO3HOMY H
IMomnuruBawiiemy. HeGoabiiasg yacTh Bogd noctynana no 7pyfam,
npoJioXeHHEM Tox kKanajoM 3BYK, pas nponycka H3IMUIKOB BOIH
C IpeAropHoOH 3oHH. B Inpepenax skcnepuMeHTaJpHOIO yuacTKa HMe-
JIOCb HECKOJBbKO 6acceilHOB CYTOYHOTO PeryJHpOBaHMA I8 BOAOIO-
[AYH Ha CeJbCKOXO3AHCTBeHHHE yroabs. OTTOK IOBEPXHOCTHHX BOJ,
3a npelens KOHTypa ocyliecTsasiica o p. CyxyJyk # MO KOJJAEKTOp-
HOfi cerH, cobuparolieli H3THIIKH OPOCHTEJIbHHX BOj H OTBOASALLEH HX
3a 1npejiess yuactKa. KosJIeKTOpH NepeceKaloT CeBepHYIO TPaHHLY
KOHTYpa, Ba H3 HHX BNajganT B Ar-DamuHckuit MarkcTpajbHbl Ka-
Han (Komsiektopu K-13 u K-14), ogsn — B nor Hlopro (Konnaekrop
K-15-1°) u nBa —B p. Cyxyayk (roanekropu K-16 u K-17). Crok
BOJH KOJIJIEKTOPOB 3apely/HpOBaH NPYAaMH, PACHONOXKEHHBIMH B I10-
HHXEHHAX peJbeda M 3alepKHBAIOLHMH BOJAH BECEHHET0 CHEroTasi-
Husa. OfHAKO B OTHeJIbHEE IIepHONH OH NOJBEDXKEH Pe3KHM KoJjeba-
HusaM. [TpoHcxoxpeHse mocnepHsx obycaoBieHo nubo Bogo3aGopamu
H3 KOJIJIEKTOPOB, JIHOO BHIAgeHHeM OOHJbHBIX OCAJKOB, JIHOO BJIMS-
HUeM TOBEPXHOCTHHX cGpocoB! ¢ opowiaembix 3emenb. Kpome Toro,
B OceHHee Bpemsd HaOMIONAlOTCA 3HAUMTENbHLIE MOBLIIEHHA CTOKAa 34
CYeT MONYCKOB BOAH H3 NMpynos. Kak npaBuilo, MOBHLILEHHAS BOZHOCTH
B KOJIJIeKTOpaX NPHXOQHTCA Ha BeCeHHee H OCEHHee BPeMs, 4TO Ya-
CTHYHO OOYCJIOBJIEHO BHYTPHTONOBBIM XOAOM OCAafKOB B MOJHHHBIX
paiionax Kuprusum (rabs. 5.2). B snerumii 3acyuiushil nepxon pac-
XOJIbl BOJbl IIOHHXKAIOTCS, HO MEPECHIXAHHS KOJJIEKTOPOB He HAOAIO-
JaeTcd, TaK KaK HX BOAOCOOpH YacTHYHO PaCrOJiOXKEeHHl Ha opollae-
MBIX 3€MJISIX H CTOK HOJJIeP)XKHBAETCSl 3a CueT BO3BpaTHHIX BOA. [Io
pexumy Kosiextop K-14 otnnyaercd OT APYTHX MOBBILIEHHBIM CTOKOM
B JIETHHH IepHOJ H3-3a 00Jjiee 3HAYNTENBHOTO BIHSIHHS NOBEPXHOCTHBIX
cOpoCOB OpOCHTENIbHLIX BOJ, HA YTO YKA3HBAET BHCOKas MYyTHOCTb
BOJH H YacThie MHKH HA THAporpadax B HIOHE U HIOJE.

! Tlog NOBEPXHOCTHHMH COPOCAMH TOHHMAETCS CTOK H3JHIIKOB OPOCHTEJbHBIX
BOJ C TNOJHBHEX 3eMesb no GoposgaM, PyueHKOBOW MHKPOCETH, HAaYaJbHEIM 3BEHBAM
KOJUIEKTOPHO-APEHAXKHOM CeTH
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Puc. 51. Cxema pacnosOmeHHsS NYHKTOB HaGmogeHHM Ha BOAHOGaaHCOBOM
yuactke B cucteme 3BYK.

I ~— rpannna ysactka B 1971 r., 2 — rpanMna yuacTka B 1972—1975 rr., 3 — MeCTOLOJIOXKEHHE

THAPOCTBOpa Ha BOJOTOKE C YKa3aKHEM €ro HoMepa, 4 — osepo, OPYA, BOJOXPaHHJRINe, § —

HaceneHHbli OYHKT, 6 — SKCNEepHMEHTaJbHOE MoXxe, 7 — Qopora, & — Halpap/eHHe TeYeHHs
BOAH, 9-— HaGmojaTesbHasi THAPOreosorHueckas ckeamuua ITH,




Ta6auua 52
CpelHHE MHOTOJICTHHE MeCSYHBE W FOIOBblE CYMMbl OCAJKOB, MM

TrapoMet 1 I mofm [ | vojv fvinfvin| x| x| oxn | xo | Syume
Benosonckasn| 22| 28| 63| 74 ) 61 ) 41| 20| 13| 16| 38 ' 38 | 27 | 431
Yyhckas 23| 21| 41 47| 45| 31| 15| 11} 12] 35| 38 (27| 346

[TocKOMBbKY CTOK KOJVIEKTOPHBIX BOj (GOpMHUpyeTcsl NMOMA geHCTBHEM
2aATPONOTEHHBIX ¥ ECTECTBEHALIX (PAKTOPOB, OLINO TIPOMIBENEHO pac-
yieHeHne rugporpacoB €Toxka € LeJablo pasfefeHHs ero Ha IOJ3eM-
HYI0 H NOBEPXHOCTHYW COctapasiiollHe [IpubauiKeHHO NPHHATO, YTO
Nog3eMHOe IHTaHMe CHOPMHPORAHO BO3BPATHHIMH BOAAMH, TAK Kak
€CcTeCTBeHHble BOJOTOKH B AHAJOTHYHBIX NPHPORHBIX YCJOBHAX B JieT-
Hee Bpemsl nepechixaloT. BecHoit M B OCeHHe-3HMHHH NEPHON TPYHTO-
BBl MOTOK BOAB (DOPMHPYETCA KaK 3a CueT HPPHIamHOHHOTO ee CTOKA
C opolIaeMbIX 3eMeJib, TAK H 34 CYET BHIAAAIOUIHX OCaJKOB

B Ta6n. 53 npuBeneHbl pe3yAbTaThl NPHOIHKEHHOIO pacujieHeHHR
CTOKA KOJIJIEKTOPHBIX BOJ HA IOA3eMHYHI H HOBEPXHOCTHYHIO COCTABJfA-
IOLHe Mo HauHbiM 3a 1973—1974 rr., Korpa HaOAMOMEHHsT MPOH3BOAH-~
JIHCh KPYTJIOrOAMYHO.

TaGauua 53

IlOJlil MoA3eMHOI0 NMHTaHHA B TOIOBOM CTOKE KOJJIEKTOPHMX BOJ,

1973 r 1974 ¢
Kosnextop Q Q
Qcp rof Qnops 08¢ Qcp rof Qrons 1003
Qcp TOon QCp ron
K-13 0,19 0,10 53 0,10 0,05 50
K-14 0,20 0,10 50 0,16 0,08 50
K-16 0,30 % 0,15 50 0,27 0,22 47
K-17 0,27 0,10 38 0,18 0,08 45

* Cpenspii TOROBOH pacXon BOAH paccyMTaH 6es yueTa KaractpohHIecKoro
NMaBOJAKa BECEHHEro mnoadBOALA

[lonsemHoe muTaHHe, KM [ONSl BO3BPATHBIX BOJ B KOJIJIEKTOPHOM
CTOKe, cOCTaBHAa B cpexHem 48 %.

[Tonaua Boabl Ha OpolllaeMble 3eMJIH JKCHEPHMEHTAJBHOTO KOHTYpa
B opocutenbHol cucreMe 3BUK 3a 4 roma cocraBmia B cpenneM
90 Myu M3, 3 koTophIx 37-—59 MaH M? BoAB CGpacHBAJIOCh MOBEPX-
HOCTHEIM IyTeM IO KOJUIEKTOPHO-ApeHaxHOH terH (traba. 5.4), 1. e.
oKoJo 50 %. B 1973 r. o6beM jpoctur 59 MiH M3 3a CcYerT MpoOXOXKie-
HH KaTacrpodHuecKoro mnaBojgKa No KojsieKropaMm u p. CyXynyk
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TaGanna 5.4

I'uppomerpHueckHe GanaHCH 9KCIepHMEHTAJNBHOTO Y4acTka B opocHTeabHofl cHcreme 3BYK

ITpuTok nomepxuocTHEX Bon W m¥/e
Maowans
OpOLIAEMBIX
Ton IMepuon 3emedn, BOLONDPONYCKA BCero
Foprera | apuk Cosvommnt | ORI | Moasay won
KaHal Typa (nox
3B4K) M3/c MAH, M?
1972 Maf—pexabpr 14,7 1,90 1,37 0,95 (0,10) 4,32 90,7
1973 SIupapr—pexabpp 14,7 1,33 0,83 0,64 0,14 2,94 92,6
1974 " 14,0 1,10 0,84 0,63 0,13 2,70 85,0
1975 SIHBapb—OXKTAGDD 13,6 1,67 (1,00) 0,63 0,20 3,50 91,9
NosepxuocTuttit oTTOK W M¥/C
MLaomans Pasunocte W, — W,
Ton Teprox ODS%L;JA::?HX KOJMJMeKTop £ BCErO
Fop THC. T2 E_
-
K-18 | K-14 |K-15-1| K-16 | K-17 | © M¥/c fmmn M| mdjc |Mmm M3 | MM
(=%
1972 Maifi—pera6ps 14,7 0,16 | 0,23 0,13 {0,3¢ (0,25 (0,60 1,80 37,8(2,52 | 52,9 | 360
1973 AuBapr—/exabpr 14,7 0,21 0,20 10,23 (0,32 {0,26| 0,65 | 1,8 |58,01{1,07 | 33,7 | 2298
1974 » 14,0 0,10 | 0,16 |0,078)| 0,27 | 0,18 | 0,66 | 1,45 | 45,7 | 1,25 | 39,3 | 281
1975 SInBapb—OKTAGDPL 13,6 0,033 { 0,14 {0,095] 0,26 | 0,16 | 0,82 | 1,51 | 39,6 | 1,99 | 52,3 | 385




B (eBpajie MPH BHNALEHHH OCHJbLHBIX JHBHEBBIX OCaJKOB B IEPHOJN
HHTEHCHBHOTO BeceHHero cuerotasiuusd. IlaBopok cdopmuposaics
BHYTPH KOHTypa B JIOHHHBIX palOHAX, BCJEICTBHE Yelo OH He OTpa-
3uJiCs Ha TPUTOKe IIOBEPXHOCTHBIX BOJ B Npesesbl KOHTYpa. OpHentu-
PyACh Ha 3HAYeHHE OTTOKA B JPYTHe TOJEL, MOXHO IIpe/llONOXKHTh, 4TO
obbeM BOJ Napojka 1973 r. ¢ Noumlagd KOHTYpa COCTaBHA OKOJIO
15—20 mau M3

OtTok BOAb ¢ KOHWTYpa Mo p. CyxyJykK TNOJyyeH TNO pPa3HOCTH
3gayeHH#l cTOKa, (DHKCHPYeMOTo ABYMs IIOCTAMH, OJHH H3 KOTOPBIX
pacrioioXeH y BepxHefl TPaHHIBl KOHTYpa, a [pyrofi — Yy HHKHe.
C seBoro Gepera p. CyxyJyK NPHTOYHOCTH (PAKTHUECKH HeT.

B Ar-Bawunckoli opocurenbroll cucreme BOAONOJAaYa HA MAacCHB
ocylllecTBASNACh MO KpyIHbIM pacnpeneiurensm P-8, P-9, P-10, P-11
M pAay BOAOBHINYCKOB (puc. 5.2). YueT nojasaeMod BOJB Ha opolle-
HHe IPOM3BOAHJCA MO PA3HOCTH 3HayeHuit pacxogos Ar-Bammumckoro
MArKCTPaJbHOTO KaHajia B CTBOpE BHle 0TBoja P-8 H y KOHLEBOTO
cbpoca B nor Hlopro. Ha nannom yuyacTke MarscTpasibHbiii KaHand
HOANHUTHBAETCH CTOKOM JIBYX KOJIJIEKTOPOB OPOCHTENbHOH CHCTEMBI
3BUYK (K-13 u K-14).

OTTOK NOBEPXHOCTHBHIX BOJ C KOHTYpPa NPOHCXOAHMJ IIO KOJJeKTo-
pam K-2 u KambuianoBckoMy, a TaKXKe @O KOHLeBOMY cOpocy —
Onictpotoky B Jor Hlopro. H3 nora Hlopro B JeTHee BpeMs Bcs BOAA
pa3bupaerca Ha opowienme. Komnektop K-2 nporekaer no OmnBlIeMy
pycay p. Hxenambim, umeer NputokH—KoAnekTopH K-1, K-3 n K-4.
B yka3saHHble KOMJIEKTOPH CTOK COOHpaercsi CHCTEMOH JIPeH.

3a 1972—1975 rr. (taba. 5.5) o6BeMbl BOAH, MoOCTyNamOLieH Ha
opollaeMble 3eMJIH 3KCIIEPHMEHTAJBHOTO BOAHOOAJAHCOBOTO YYACTKa,
cocrasusn 100—180 man M® a otrok Hcuncasiaca 30—80 man M2,
HauGonbwuit oTtoK Tak Xe, Kak # B Kourype 3BUK, npuxopurcs Ha
1973 r. Otanune B TOM, uTO KaracTpodHYecKHil NABOJOK OTpa3uJcs
H Ha TPHTOKe NMOBEPXHOCTHBIX BOX B XKOHTYp, TaK Kak OH (OpPMHpO-
BaJCA B Ilpe/leiax PacloNOXKeHHOH BhILIE N0 YKJIOHY MECTHOCTH —
B opocurenbuoil cucreMe 3BUK. Ilo pamnmM Muusonxosa Kuprus-
ckoit CCP cocrasneHn TuppoMeTpHueckHe GasiaHch Beeit At-Bamus-
CKO# opocutenpHOfl cuctembl 3a 1972—1974 rr. B nmopauy BKAIOYeHH
KpoMe BOA03a0opa B TOJIOBE MAarucTpajbHOTO KaHasa, CTOK BOAB! 110
BOJIOTOKAM, NOANHTHIBAIOLHM KaHajh. OTTOK [OBEPXHOCTHBIX BOJ
€ ODOCHTeJbHOH cHcTeMBl (OPMHPYETCH B BHIE CTOKA MHOTOYHCJIEH-
HEX KoasieKropoB (YUymemucksii, UTK, Jlyroscko#, K-1-2, JlyGsason-
croft, K-2, Kamnimanosckuii, K-3), c6poca sons I'3C, a Takxe Kara-
ctpod)HYeCKOro H KoHleBoro cbpoca BoAbl ¢ XaHana. CBellenusi 0 IpH-
TOKe H OTTOKe [MOBEDXHOCTHBIX BOJA HaA TeppuTopHH Ar-Damsuckof
OPOCHTeJIbHOH CHCTeMBl NOMelleHbl B Taba. 5.6. PasHocTh NpHTOKA M
OTTOK2 NOBEPXHOCTHHX BOJ B HeJOM HepenHka (3—4 md/c), uto naer
OCHOBaHHe MpeAlONOXHUTb 3aBBHILICHHEe 3HAYeHHit OTTOKA. BoOaMoxuo,
YTO YacTb COPOCHBIX BOJ (OPMHpPYyeTcS HA TEPPHTOPHH, PACTIONOKEH-
HOHl TuNCOMeTpHYecKH Bhle Ar-DammHcKOro MarucTpajibHoro Ka-
HaJla, T. e. B 30He fefictBusi 3BUK, rie sTu BOJAB HAYT NOA3eMHBIM
nyTeM, a Ha TeppHTOPHH AT-BalllHHCKOH OpPOCHTEJbHOH CHCTEMBL
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Puc. 52. CxeMa pacnosoikeHHS TYHKTOB HaGmoneHn#i Ha BOZHOGA/TaHCOBOM yduacTKe AT-BallMHCKOH OpOCHTENBHOHR
CHCTEMH.

¥on, o6o3gaveHus cM. Ha pHc, 5.1,
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Ta6auua 5.5

THapoMeTpHueckHe GalaHCH 9KCNEPHMEHTAaJbHOro Yy4acTka Ha AT-Bammuckoll opocHTennhoil ccreMe

ITpUTOK NOBEPXHOCTHHIX noan M¥/c
TMnowane
opowaemMux
Ton Mepron 3eMENh Ar-Bamuu- KOJANEKTOD BCETO
Fgp THC. T2 CKHI MarHcT-
paneHui ka-
Han (QB_QH) K-2 (Bxom) K-(3 K-14 M3/c MaR M3
1972 Maii—pera6ps 13,1 3,85 0,76 0,16 0,22 4,99 105
1973 AuBappr—paeKkabpb 15,1 15,1 1,32 0,23 0,20 5,69 179
1974 » 13,6 13,6 0,90 0,10 0,16 4,49 141
1975 SIHBapb—oOKTAGDPE 12,9 12,9 0,61 0,033 0,14 4,76 125
MosepxnocTHott orToK W, M%/c
[Inowane Paswocts W — W,
opolraeMux
Ton IMepHon 3eMens KOMEKTOD BCETO
Fop THIC ra
(mff,{gn) K:é‘;ﬂfﬂ- M3/c M MY Mi/c MJH M? MM
1972 Mait—aexabpp 13,1 1,07 0,83 1,90 39,9 3,09 65,1 497
1973 AuBapp—aeKatps 15,1 1,79 0,81 2,60 81,9 3,09 97,1 643
1974 " 13,6 0,90 0,68 1,58 49,8 2,91 91,2 671
1975 SIHBapb—OKTAGDPS 12,9 0,59 0,59 1,18 31,0 3,58 94,0 729

Ilpumevanne 3nech u Janee Qz — pxomHofi cTBOp, Qn — HuXKunk cTBOp.



Ta6nuua 5.6

Fuppomerpuueckue 6aancs Ar-Bawnuckofl opoCHTeAbHONH CHCTEMBbE

MprTOK noaepxnac'r;mx sog, W, mife
Maomans
Ton opsoeu}igi}:ux Ar-Bamgsckmit KOAMEKTOD peero
Fop' ra MAarHeTpath- ofwee nojx-
HEl Kanan NHTH BaHKE
(s — Q) K-2 (Bxox) K-13 K-14 Mmifc MIH M}
1972 24 020 8,39 0,76 0,11 0,15 2,69 12,1 381
1973 26 550 10,3 1,22 0,23 0,20 2,98 14,9 460
1974 23873 8,82 1,02 0,10 0,16 1,88 12,0 378
IToBepXHOCTHEIE OTTOK, Wo M3fc PazgocTh Wn_Wo
[nomans KOMNEKT Op BEEro
ron | oPgane .
Fop Ta §§ . 5 o , : a Mifc | mam M3 | MM
3% | g g g z k] 5
) E Eﬁ bl E E 8% :Q E § on e MS/C MAH M
%3 | 58| = Bl v | B | g | €2 x 5
1972 24020 5,60 ! 0,11 | 0,028 | 0,27 | 0,22 | 0,28 | 1,07 |{ 0,83 | 0,026 | {0,50) 9,02 | 284 | 3,08 | 97,0 404
1973 26 550 7,33 ] 0,11 | 0,034 | 0,41 | 0,33}0,181} 1,79 | 0,81 | 0,020 | (0,50) | 1,5 362 | 3,40 | 107 403
1974 23873 5,301{0,10| 0,08t {0,3 {0,3 | 0,13 | 0,5 | 0,68 | 0,014 | (0,25) 8,06 | 254 | 3,94 | 124 519




BHKJIHHHBAIOTCA B KOJJeKTOpH. PelieHHe BOmpoca o pasjefieHHH 3Ha-
yeHuH c6pocoB cOoOCTBEHHO AT-DanMHCKOH OpOCHTENBHOM CHCTEMH H
opocuteibHOH cHcTembl 3BYK BO3MOIKHO JIMWIE NpH oOnpeaelleHHH
KOJIHYECTBEHHBIX XapAaKTEPHCTHX NOTOKA IPYHRTOBHX BOL.

Opocureavran cuctema Ieopelesckozo MO2UCTPAABHO20 KOHAAGQ
(ieBast Betka). Opomaemuit MaccuB (KOHTYp) miomiageio 21,2 Thic. ra
HAXOAWIcA B NEHTPAJBHOR YacTH CHCTEMH Ha mnpasoM Gepery p. Uy.

Bonno6anancosmit yuactok (puc. 53) B mpepenax ['eopruerckoit
OpOCHTEJIbHOH CHCTEMHBl pacrosiarajicsi B Mexpaypeuve Kanrarta-Kok-
natac. B npenenax KoHTypa npoxoaMT KojieKrop K-2, m3 koroporo
6eper Hauano kaHan Ilomomapesckui. [IpH BEIXOme ¢ KOHTypa KO-
nexkrop K-2 npoxopur miokepoM noz p. Kokmarac. Ha nporsikennu
78 KM oH maer mapaaneasHo p. Uy na paccrosmum 1--156 kM or
ee pycna. B noiiMe p. Uy nmetorcs HeGosbLiHe 03epa, TycTHe 3aPOCIH
TPOCTHHKA.

[Togaua BOAE Ha KOHTYp OCYLIECTBASINACH 1O paclpefefHTeNsIM
oT ['eOprueBCcKOTO MarHcTpaJBHOIO KaHana H 110 KaHany Y cneHCKoMY.
3abop BOAH B pacHpefesHTeNH HaXOAWICA CYMMapHO IO pasHHIe
JAaHHBIX O CTOKE ABYX TH/IPOMeTPHUECKHX IIOCTOB Ha KaHalle, pacIio-
JIOXEHHBIX Yy CpaHMI yyactka. Ha mnporsienHM pacueTHOTo' yuacTKa
B I'eoprueBcKuii MarHcTpasbHHE KaHall BNAAaroT jBa HEGONBHIMX BO-
HotoKa — Anthairep W JkaHbA-Cal, cTOK BOAK KOTOPHX YUHUTH-
BaJsicsl NepHOJHYECKHMH H3MepeHHSIMH. PeXuM Hx XxapakrepH3yercs
AJUTEJBHEIMY NepHOAAMH NEepecHXaHH,

O1TOK BOAH ¢ KOHTYpa B p. Uy DNpOHMCXOAHMJ IO ApeHaM B HOMME,
no ee c6pocaM ¢ KaHajioB YcneHckoro u [ToHoMapeBckoro, no c6pocy
BOAH ¢ KoJutekTopa K-2, 4acte BoABI yXOHuJia ¢ KOHTYpa NHO KOJ-
negropy K-2 uepes mokep nog p. Kokmarac. Ctok kKomnektopa K-2
HCKaXeH Bojo3abopoM Ha  opoileHne KaHanoM  (IIoHoMapes-
CKHH H Ap.).

Oco6eHHocTEIO  6aNaHCOB NOBEPXHOCTHBIX BOA SKCIEPHMEHTaJb-
Horo Koutypa ['eoprueBckofl opocutenbHo# cucteMbl (Tabn. 5.7) sas-
JsieTcsl INpHMEpPHOE pAaBEHCTBO NpPHTOKA H OTTOKa Boawn. B 1973 u
1974 rr. oTTOK naxe DOpeBHCHN DNPHTOK. IIpeANONONKHTENBLHO 3TO
06BACHAETCS] TE€M, 4TO B NOHMeHHLIH Kosuektop K-2 ocyniectsisiercs
NoA3eMHHH NpUTOK BOAH H3 pycaa p. Uy. BosMoxHO Takxe, 4TO KOJ-
JIEKTOp NOANUTHBAETCS TPYHTOBHIMH BOLAMH C Bo3BEHIeHHOCTH Ken-
ABKTac, obpamJysioniel KOHTYp ¢ ceBepa. [lo npmumMHe OTEyTCTBHA
KOHKPETHHX NAHHBIX O XapakTepe NHTaHMS TPYHTOBOTO MOTOKA 3KC-
NMEpHMEHTAJILHHIH KOHTYp Hepelpe3eHTATHBEH B OTHOHIICHHH aHaJjH3a
Bogomnorpebnenss n GOPMHPOBZHHS BOSBPATHHX BOJ.

Or crapoit TacoTkenbckol nioTHHH Ha p. Uy oTxogsT apa Maru-
cTpanbibiX Kanajga — [IpaBoGepexuuiil 1 JleBoGepexunii, nogaloniue
BONYy Ha TQWYTKYALCKYIO OPOCUTEeAbRYIO CUuCcTeMy. B KauecTBe BOJHO-
6asmancoporo yuactka OBUIH BHODaHBI OpOHIAEMEIE 3€MJH  MEXAY
[TpaBo6epexxubiM 1 OTXOAAILIMM OT Hero Jlana-kafiHapckKuM Mars-
CTpasJbHBIME Kanajgamu (puc. 5.4). Yuyactok uMeer (OopMy Tpeyrosn-
HHKa, FPaHHLAMH KOTOpOro sBJsTcA pycnao p. Uy, kanan Jlana-kai-
HAPCKMH, a Ha ceBepo-3anajie TPaHHIA NPOBEAEHA YCJIOBHO IO NPSIMOM
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Puc 53 Cxema pacmonoXeHHs MYHKTOB HaGMOJeHHH Ha BOAHOB2JIQHCOBOM yRacTKe I'eOPIHEBCKOR OPOCHTENBHOR CHCTEMH
Yen 0603HaUeHHA M Ha pHC 51
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Ta6auna 5.7

TuppoMerpuueckHe GanaHChl IKCIEPHMEHTANLHOTO yvacTka Ha TDeoprHeBckOfi OpOCHTENbHOH cHcTeme, Fop=8418 ra

[IpBTOK NMOBEPXHOCTHBIX BOJ Wn M3/c

Fo,u. HEPHOJJ. Kaygan BCEro
Anteiafirkip T anen-Cat
Teopruesckufl Yenewosekul M3/c MJH M3
1972 Hwonb— 1exabpb 2,88 0,42 0,01 0,005 3,32 61,1
1973 AuBapr—aexkabpb 2,86 0,58 0,15 0,11 3,70 117
1974 . 2,97 0,65 0,010 0 3,63 114
1975 SIuBapb—ceHTa6pb 3,18 1,08 0,002 0 4,26 101
TToBepxuocTHEH 0TTOK W M¥/c
Pasnocts Wpo— W,
ebpoc BCETO
Ton Tlepnox
JDEHN
1—4

Yeneno- KOJMIeK- IMouoma-

BCKOTO topa K-2 | DPeBCKOro M¥/e MJH M3 Mifc MJH M? MM

KaHana KaHana
1972 Hionp—aexabpb 0,052 0,026 2,86 0,035 2,97 54,6 0,35 6,50 77
1973 AuBapr—aekabpb 0,15 0,024 3,70 0,033 3,91 123 —~0,21 —6,00 —71
1974 » 0,19 0,003 3,74 0,085 4,02 127 —0,39 —13,0 —154
1975 SAnBapr—ceHTaAGDpE 0,14 0 3,92 0 4,06 95,8 0,20 5,20 62




Puc. 54, CxeMa pacmoJOXeHHS MyHKTOB HafJIOJleHHH Ha BOAHOGAJAaHCOBOM ydYacTKe TaIlyTKyJbCKOf OpOCH-
TENbHOH CHCTEMBL.
Yen. o603HaueHBS CM. Ha pHC, 5.1,




JIMHHH, COEJHHSIONiel OKOHUaHUs JlanmakaiiHapcKOro KaHAla M 3aMbl-
KaollMi cTBop KoHTypa Ha IlpaBoGepeKHOM MarHCTpajbHOM KaHale.

Ha IlpasoGepexHoM MariacrpallbHOM KaHaje H3MepeHHe MocTyi-
JIeHHsl BOJAbl B TIpelelbl SKCIepHMEHTAJbHOFO Y4acTKa NPOH3BOAHNOCE
B cTBOpe, pacnoJsioxkeHnoM B 0,5 KM BHle BBIX0OJa M3 Hero Jlanakai-
Hapckoro kaHaja. Ilo TeppHTOpHH yuacTka nporekaer YKaJOBCKHM
KOJIJIEKTOp, LOCTaBJAAIOIKA B mpefelH KOHTYpa HEOOJbBILIOE KOMM-
YeCTBO BOAH.

OTTOK NOBEPXHOCTHHIX BOA mnpoHcxoaun no IIpasoGeperxHoMy
MaricTpajbHOMY KaHally Ha I'paHMIle KOHTypa y muKera 416 u no aByMm
katacrpopuueckiM c6pocaM BoAb ¢ Hero (y nukeros 89 u 298).
B nepon npou3BoacTBa 3KCHEeJHIMHORHHIX HCCEA0BaHHH c6pOCOB BOJL
H3 KaHaja noutH He Habmiopanock. C opollaeMHX Nolefi BOja Heno-
cpeAcTBeHHO B p. Uy He mocrynaja.

Ipanvuy koHTypa, npoxoasulylo no HanaiikalinapckoMy KaHauny,
nepecekaloT MHOTOUHMCJEHHHE JIHBHENPOHYCKH IJISl TaJbiX H JOXKJe-
BHX BoA. Ilo3TOMy HOMOJNHHTENBHO Ha H3yudeMyi0 TePPHTOPHIO HO-
cTynaer CTroK ¢ npuieralolgix orporos  Yy-Mamiickux rop. Ilo
INpHYHHE OTCYTCTBHMsl yd4eTa CTOK4 HO JIHBHeNpOHmycKam JaHHHe
0 KOJIHUeCcTBE ROJAHHO#l Ha KOHTYD BOAHL ClleflyeT CUHTATh HECKOJBbKO
3aHHXKEHHBIMH.

He6oabwoit o1TOK BoJAB C XKOHTypa Habamwgaicst B 03. Ak-Tiobe
nocje CKOMJIEHMS NOXKAEBHIX HJIH TAJBIX BOJ B NMOHHXKEHHAX Ha mJo-
manu, opowaemMost u3 JlanakaiiHapckoro kanana. CpefeHHs O NPHTOKe
H OTTOKE MOBEPXHOCTHHX BOJ 3KCNEepHMEHTaJNbHOrO yuacrka Tamyr-
KyJBCKOH OpOcHTesbHOH cHcTeMH npHBegeHH B Ta6n. 5.8. Ilpurok
konebaercst B npepenax [60—I80 man M3, oTTOK cocraBisier npw-
mepHo 40—50 maH M3 VYpeabHass mnogaua BOAH Ha oOpoluaeMHe
3eMJIH [AaHHOTO KOHTypa BeCcbMa 3HauyHTejbHass — B cpeanem 10—
14 ThiC. M5/ra, YTO HaMHOro BHIIIE, YeM B APYTHX OpPOCHTEJIBHHX CH-
cremax. Pesynbratel pacuera rHapoMeTpHuecKHX 6anaHCOB CBMAETEb-
CTBYIOT O TOM, YTO HEYYTEHHEI NMPHMTOK JHBHEBHX H TaJBX BOJ Hecy-
LleCTBeHeH, a pa3HHIly NPHTOKAa H OTTOK2 NOBEPXHOCTHEIX BOL MOXKHO
JIPHHATD 32 OPOCHTEJNBHBE HOPMH GpPYTTO.

[Tonaua Bogbl Ha KOHTYP OpOCUTenbHOL cucTembl 8 mescdypedve
¥Ypmapar—Kymouuraz (Gacceitn p. Tanac) ocymecrsasnach mo ue-
THPEM KaHanaM, gsa u3 Koropux (Hokannakrune u Kaiinasap-1) or-
XoaaT or p. ¥ypmapaa, a asa apyrux (Boseror u Illomax) or p. Ky-
mumrar (puc. 5.5). Tpansurom uepe3 KOHTYP RpoxoAuT Tajacckui
noanurupatoliyii Kanan (TIIK), wiMeercs uerHpe GacceiiHa cyTOYHOrO
peryaupoBanusi croka (BCP). B6ausu TIIK ma6nopanorcs MHOrOUHC-
JIeHHbIe BBIXO/IB POAHHKOBHIX Boj. HeGosbiiMe pyuefikH HA myTH cle-
nosanusl X p. Tanac ciuBalorcs BMecre H 06pasyloT KpyHNHbIH PONHMK-
Kapacy Mun6ynak. B nero xe nonaganor ¥ c6pocHbie BOAH ¢ OpOIlae-
MBIX Tosell Ha KOHType, OOYCJOBJIHBAsI MOBBHIUEHHYI) MYTHOCTH BOABL
B poJHHKe-Kapacy Munbynak.

Ha npurok mnosepxuoctueix oz (ta6s. 5.9) 3aMerHoe BiHAHHe
OKa3biBaeT BOJHOCTb roga. Tak, 1974 u 1975 rr. 6uaH MalOBOAHBIMH
M 3HAYEHHs NIPHTOKA BOIBl B 3TH FOAH HaumeHbluHe (48—53 MaH. m?).
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Ta6auua 5.8
TuapoverpHyeckHe Ganancst IKCNEPHMMEHTANBHOTC YYACTKA Ha TaWYTKYALCKOH OPOCHTEALHOH CHCTéme. F,p==10 050 ra

[TpuTok norepxuocThLx B0l W Mi/c TToBe pXHOCTHRIA OTTOK W, mifc
Pasrocry W, — W,
‘ BCET'O cbpoc
Ton IMepuon § = ’g a -
8% | gt g
sz | £8 % g 2 g | 3
S g2 ] = - Q7 : o =
£3 | %2 | = 5 | B | RE | B | s % 3 2
1972 | Mafi—zega6pb 6,42 6,47 136 1,29 | 0,02 | 0,44 0 4, 99,2 986
1973 | SAuBappr—perabpp 5,14 5,26 166 1,33 ¢ 0,06 0,06 { O 3, 120 1190
1974 " 6,00 6,04 190 1,0 0 0,26 0,28 4, 140 1390
1975 | duBapb—cenTA6PD 7,49 7,63 180 1,2 0 0 0,29 6,1 144 1430
Ta6auua 5.9
T'uapoMerpHYeckde GaAaHCH IKCTEPHMEHTANBHOTO y}ac'rxa B Mexaypeune YpMapan-Kymbtwrar (Gaccefin p. Taaac).
=5730 ra
op
[IpHTOX NMOBEPXHOCTHRX aon(Wn M’/c) no Kaxaaam 0"3’;,("23?{;;2”'
Pasnoctsy W, —~ W,
Ton [Tepron ' n BCETO Kapacy MHHOymnag
X o
g 5 .
2‘ A é S ‘.§
:E(};.: Q é 5 Mife MJIH M? M3 /e e MaH M2 MM
1972 | Anpesb—naexabpb 0,16 0,072 ,97 70,1 1,59 1,38 32,6 569
1973 | SuBapk—zAexabpb 0,12 0,13 2,31 72,8 1,46 0,85 26,8 468
1974 » 0,061-| 0,092 1,51 47,7 1,38 0,13 4,20 73
1975 | Ausapr—okTAGpPb (0,10) 0,10 2,01 52,8 1,21 0,80 21,0 366



Puc. 5.5. CxeMa paclosoXeHHs NYHKTOB HabmoLenns Ha BOAHOGaIaHCOBOM
yuacTke B MeXIypeube YpMapaa—KymMuiurar.

¥Yca. ofo3nadeHns cM. Ha pHC. 5.1,



B Gonee MHOrOBOJHEE TOAH NPHTOK MOBEPXHOCTHHIX BOJ COCTABMASR
70—73 man. mM%. Crok kapacy Munbynak ortjHyaercss GOJBIIHM [O-
crosiHcTBOM — npuMepro  40—50 man. M® 3a  kaneHpapumit  rop.
B naHnom cayuae MMeeM KapTHHY, aHAJOTMYHYI0O KOHTYpPY I'eoprues-
CKOH OpOCHTEeNBHOH CHCTeMH, T. €. c6poc (OTTOK) BOAB B 3HAYHTEJb-
HOH cTelMeHM 3aBblleH [pPOTHB OXpjaemoro. B paccmarpuBaeMoi
CHCTéMeé MOBHIUECHHBIH OTTOk OOYCJOBJEH BHKJIHHHBAHHEM B pPYCHIO
Kapacy Munbysnak TpyHTOBHX BOJ, C(OpPMHPOBAaBIIHXCS B TOpHOH
yacTH MeXAypeubst H B 30He MOTepb CTOKa p. Tanac, Koropas pacno-
JIOXK€Ha BHIUe BrHajeHust Kapacy Munbynak.

HauGonbwasi pasHocTh HPHTOKA H OTTOKA MOBEPXHOCTHBIX BOJ,
B 1972 r. ofycnosieHa KatacTpo(PHUeCKHM JHBHEBHM MaBOKOM, PO~
wenmnM 2—3/V1 mocne nuBHS no Bceil LeHTpanbHOH uyactH Tanac-
CKOH JOJIHHHL

B manosopnom 1974 r. mabaioganoch TMpHMepHOE paBeHCTBO OT-
TOKa W I[PHTOKA NOBEPXHOCTHHIX BOJ, PasHHLla HMX COCTAaBHJa BCEro
0,13 m%/c. Pacxon Boam Kapacy MunOy1aK CHH3HJICS HE3HAUHTEJIBHO,
4TO, RO-BHAMUMOMY, OOyC/OBNEHO peryJHpyIolluM peficTBHEM MNOn3€M-
HOH eMKOCTH, BMelualollleil 3HaUHTeNbHBIH 3aMac TPYHTOBHIX BOJA.

Ha ochose H3yuenusi rugpoMerpHueckix O6anaHCOB 3KClIEPHMEH-
TaJbHHX yYacTKOB MOXHO CAeJaTh BHBOJA, YTO AJA OLEHKH 6e3Bos-
BPaTHOTO BOJONOTPeONEHHST BO3LENbIBAEMBIX CEJbCKOXO3SHCTBEHHHX
KyJbTYD HENlb35l OTPAHHYHTBCA TOJNBKO PacCMOTPEHHeM NPHTOKA H OT-
TOKA MNOBEPXHOCTHHX Boj €e3 ydera pacXoja IpPYHTOBHX BOA H HX
B3aHMOAEHCTBHS C NOBEPXHOCTHBIMH,

Kak nokazanmu sKcnepuMeHTANbHbIE HCCAEIOBAHHUS, B OTTOK NOBEpX-
HOCTHBHIX BOJ C KOHTYpOB BXONMT €cTecTBeHHasl COCTaBifIoNias CTOKa
KOJJIEKTOPHBX BOJ, COPMHPOBAHHHX TAJBIMH H JOXIEBHIMH BORaMH
HeNnocpeCTBeHHO B npefenax Kourypa. Jons ux gocruraer 50 %, uto
OPOWJJIIOCTPHPOBAHO Ha NpHMepe pPacYleHEHHOIO0 CTOKAa KOJJIEKTOp-
HHX BOJ opocHresibHO#H cucrembl 3BUK.

Hepenko B 0TTOKe NMOBEPXHOCTHHX BOA C KOHTYpa HPHCYTCTBYIOT
BHKJHHHBaAOLIHeC BOAH (HILTPALHOHHHX MNOTEpb K3 pyceJ peK H
€CTeCTBEHHLIHl TPYHTOBLIH NOTOK € NMPHJEralIHX TeppUTOPHH.

BellegcTBHe yKA3aHHBIX OPHUMH Pa3HOCTh NPUTOKA M OTTOKA MO-
BEPXHOCTHHIX BOJ CYILECTBEHHO HHMKe peajbHOTO BOAONOTpPeCJIEHHN
Ha BCeX H3yuaeMHX yuacTkax, KpoMe TallyTKyJbCKOTO.

5.1.2. Tnapomerpuueckue HaGalonenus Ha OPOMIAEMBIX MOAHX

a5t uaydenus: $akTHUECKOrO MOJHBHOTO peXHMa H pazpaloTKH
HayuHO OGOCHOBAHHBIX HOJHBHEIX M OPOCHTENBHLIX HOPM 3KCOegHLHeH
[TH Gy opranuzoBansl paGoTh MO0 KOJHYECTBEHHOH OLlEHKe MOjauu
H c6poca BOAB HA CENbCKOXO3SIHCTBEHHEIX HOJNSX, 3aHATHX pa3fud-
HBIMH KYJBTYPaMH.

Hanbonee nonuBii KOMILIEKC THAPOMETpHYECKHX paGoT npoBeleH
Ha 3KCnepuMeHTalbHHX nNOJAsiX BOAHOOanaHCOBHIX yuacTkOB Ar-Ba-
HIHHCKOH OPOCHTENBHOH CHCTEMBl, B Mexaypeube Ypmapan-KyMuuirar,
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a B 1972—1973 rr. — 4 B opocurenbholt cucreme 3BYUK. Becbma
cloXHasi o6CTAHOBKa Jis npoBefeHHs H3MepeHHH nogaun u cpoca
BOAH OHJa Ha noasix I'eopruesckoil H TallyTKyJbCKOH OpPOCHTENBHBIX
CHCTEM.

B opocurenvroii cucreme 3BUK gBa ONBITHBEIX MOJS IJIOLLAIRIO
76 u 72,5 ra HaXOAHNHCh B HEHTPaNbHOH 4YacTH BORAHOGAJNAaHCOBOrO
yuactka. Ilogaua BonBl ocyliecTBiisiiack depes BOAOBHITYCKH GeTOHH-
poBaHHOro Jjiotka pacnpenenurens P-15-1, orxogsimero or 3BUK. Jlo-
TOK OBLT TNpOTapHpoBaH, CaMONMCUB oOf0ecneuHBajNH HenpephbBHYIO
peructpalHio yposHsi. lononHHTeNBHO BOAY Ha INoJNe HOAaBallH H3
konnekropa K-15" m u3 npyna y woxHofi rpamunu nosast. O6a nonst
C 3anagHOH CTOPOHHI NpPHMBIKAJH K JIOTKY H pachojarajuck OfHO 3a
apyruM. Ilostromy, KOT4a HPOHCXOAH/H COPOCH H3JIHLIKOB OPOCHTEJb-
HEIX BOJ C BEPXHero (mo yKJIOHY MECTHOCTH) NOJsl, TO OHH fIBJSIJIHCDH
JIOTIOJTHHTENBHON Nofauell BOAH NS HHUAKHEro noJisl.

B HekoTOpEHIE MOJNHBH COPOCH € BEPXHErO AOJS OCYILECTBISJHCh MO
HeOGoabwomy oBpary B p. Cyxynyk. C HHXHero nojsi c6pocoB mOYTH
He 6muo.

Ha pepxnem mnone B 1971—1973 rr. OHiia mocaXeHa caxapHasi
cBeksa, B 1974 r. — siuMeHb ¢ MoJCeBOM JiolepHH H B 1975 r. — Jio-
LepHa BTOPOrO TrOAa.

Ha uuxHem nose B 1971 r. 6niu noceBbl MIUeHHUB C JIOIEPHOMH,
a 3aTeM Bce YeTHpe roaa orpacrania JOUepua. [ToJIHBH TPOBOANIKHCh
no 6opo3gaM H HamyCcKaM.

Eie ogxo onutHOe none (F = 37 ra) ycnoBHO OTHeCeHO K OpOCH-
TeabHOH cucreMe 3BUK. OHo pacnonaranoce Ha KOHyCe BHHOCA
p- Cyxynyk, 1. e. B npearopHoii 3one. Ha none npomspacranu sepHo-
Bhle (MIIeHMIa, OBec), Mojaya BOAH NPOM3BOJAHNACE H3 KaHana
¥py, cGpocoB He GHIO.

CylileCTBEHHHM OTJIHYHeM BHOpPaHHHX ToJiefl SIBAANOCH TO, YTO
nepBEE [ABa pacnoONarajJHch B 30He BHIKJIHHHBAHHSI T'DYHTOBHX BOJ,
a Tperbe — B 30He HX (ODMHpPOBAHHS, rfe YpOBeHb I'DYHTOBHX BOJ,
pacmnosiarajicst Ha GoJibLIOH rayOuHe.

B mpemenax Ar-BamsHckoli OpOCHTENBHOH CHCTEMHB ONHTHHE
Tionst Haxonuiucek B 8—10 kM k cesepy ot noc. JlKanrk-Ixep. Boaa
nojaBajack Ha nonsi no apuuHo#i cern (P-808, P-810) or pacnpene-
Jurenss P-8 Ar-Bawuuckoro marucrpanbHoro kanana. [lepsoe, 6Gau-
XKafilllee K nocesky, noJje Haowanbio okosno 40 ra sacesanoch TpHTOAa
noapsin caxapuoil ceeknoii (1971—1973 rr.), B 1974 r. — Kykypyso#,
B 1975 r. — siumMeneM c mouepHoli. COHpPOCH HINHIUKOB OPOCHTENBHHX
BOA oTBOAMnMch apeHo#t I1-2-7. Mecra cOpoca BOAH ¢ NOJA B ApeHY
6e1i 0GOPYNOBAaHH THOPOMETPHYECKHMMH JIOTKAMH H CaMONHCIAMH.
Euwe nsa mons — oano ¢ xykypysoit (F = 22 ra), gpyroe — c siume-
HeM H Jiollepoii (F = 95 ra) — pacnonarajnuck K ceBepy OT NePBOro.
Habatonennst Ha HHX npowsBoguluch JHIIL B 1971 r. YpoBeHb rpyH-
TOBHX BOA B HCCllefyeMOM pafioHe MOABepXeH BJIHSHHIO OpOILEHHS
(HaGmogaercs NOCTOSIHHOE €ro MOBHIUEHHE), a B COBPEMEHHHI Tle-
PHOA TPYHTOBBie BOAE HAXOAATCS Ha IIyGHHe 2—4 M OT NOBEPXHOCTH
3EMJIH.

88



TTonuBH NPOBORAHAKCEH JIOK/E€BAJBHOH YCTaHOBKOH, no 6oposnaMm M
HAMYCKOM.

Ha poano6anancoBoM KOHType I'eopruesckodl OpOCHTENBHOH CH-
CTEMEl SKCHEepHMEHTAJIbLHHE TOJIS1 HAXOLHJHCh B €0 BepXHe# (BOJH3H
l'eoprueBcKOTO MAarucTpalbHOTO KaHalla) H HIKHed gacTax (BOausu
p- Uy). B 1971 r. 06a nonst 6HJH 3aHATH caXapHO¥ cBekJo#, B 1972 r.
BHOpaHH ApyrTHe NOJs C NeJblo yJydLIeHHsl YCJIOBUH yyeTa nojauM H
c6poca Boab. PacnolloXeHHe HX B KOHType OCT&JIOCh NPEXHHM
(B BepxHe#l W HYXKHefi YacTfX), YTO COOTBETCTBYET 30HAM TPAH3HTA H
BOIKJANHMBAKMA TpyHTOBHX Boj. B 1972—1973 u 1975 rr. Ha BepxHeM
pone (F = 100 ra) mnponspacrajsa Takxe caxapHasl CBeKJa,
B 1974 r. — o3umasn nuweHHna. Ha HuXHeM nojie B 3TH roJH BO3JEJH-
BaJIHCh 3€pPHOBHE KyJAbTYPH (mIUeHHIa, SUMEHE).

INosvBH NpOH3BOAHIHCH HamycKoM, 1O 60po3JaM, 4 HA BOCTOYHOM
NONOBHHE BepxHero noJsi paborana nOXKAEBaJbHAS yCTaHOBKA.

Ha BepxneM none Gblin 060pyAOBaHH ABa rHAPOCTBOpA AJs yueTa
nogaud BOAH H3 pacnpenenutensi P-10-IV u tpu ruppomerpHuecKux
JIOTKAa AJis yyera cOPOCHHX H TPaH3HTHHX (mocie AOXKAeBaJbHOH
yCcTaHOBKH) BOA. Ha HHXXHee mone mopaya BOABI OCYIIECTBJSIACH H3
IToHoMapeBckoro KaHana, cOpocos He Habarofanoch, H3JHIWIKH OpPOCH-
TeJBHLIX BOJ AKKYMyJHPOBaJiHCh B HHXHeH uacTy ROJs B BHAe He-
GonblIOH JyXKH.

B npenenax TamyTkynbckoft OpocHTENBHOH CHCTEMH DEXHM OpO-
IICHHSl H3yuaJicsl Ha TMOJSX, PACHOJOXKEeHHHX BHYTPH BOAHOGanaHCO-
BOTO KOHTypa BO3Je c. JlennHckoe. I'nybuHa rpyHTOBHX BOA Koneba-
nace ot 3,0 no 4,5 M (30Ha perHOHANBLHOH JpeHH).

B 1972 r. HOpMH TNONHBOB ONpeeNsJIHCh Ha YBYX HOJSX — C Ca-
xapHo#i cBekaol (F = 30,5 ra) u c souepuoit (F = 3b ra), B ne-
pson 1973—1975 rr. — ronbko Ha opuoM nosne (F = 30,5 ra), Ha
kKoropoM B 1973 r. 6B1a BHCAXKeHa BHOBL CaxapHasi cBekna, a B 1974—
1975 rr. npou3pacrana nueHHna ¢ noacesoM JiouepHsl. [logaya Bogel
Ha nossl OCYyHIeCTBAsIachk yepe3 TCHApPOMeTpHuYecKHe JotkH. Fs-3a
BJAHSIHHSA TMOATIOPA PacXOnBl BOAH H3MepSJIHCh yUallleHHO H CTOK HOA-
CUHTHIBaJIcS no MHTepnoasiiyi. COPOCOB MOBepXHOCTHHX BOA ¢ nosel
He HaGJ10/an0Ch, H3MHLIKH OPOCHTENBHHX BOJ CKAMIHBANHCh B KOHIE
HoJis B BHAe JyXH, o60beM BOAH B Hell Onpenessiicsl BHayaJibHO. [lo-
JIHBH NPOH3BOAHMJHCE MO 6OpO3/aM H HANYCKOM.

B Tanaccko#t gonuHe sKCnepHMEHTAJbHHE NOJS HAXOAMJIHCH CHa-
yana y CeBepHOH OKpaHWHEH C. JIeHHHNONb, @ 3areéM OBTH NMepeHeceHH
K BOCTOYHOH OKpaMHe cesa. ['HapomMerpHueckHe HNOCTH Ha nojade
BOAH U ee cOGpocax 060pynOBaNHCh NEPEHOCHHMH THIPOMETPHYCCKHMH
MOCTHK&MH W CaMONHCHAMH YPOBHSI BOAH CyTOuHOro jeficTeus. Yuer
cOpocoB OHJ 3aTpPy/HEH H3-33 CJAHSIHMS UX C NOTOKOM, HAYLIMM TpaH-
3HTOM NO OKaHMJSIONIHM NOJe apHKaM (pachpeineHTeNsiM).

OnHTHHE NONst pPacnoNarajHch B 30He (OPMHPOBAHHS TPYHTOBHX
BOJ — Ha JIETKONMPOHHIAEMHX FpyHTax mnpearopHoro mjekda. oy-
OvHa 3aneraHHsi TPYHTOBHX BOA cocTaBisiia okono 40 M. Iloansw

NMPOH3BOJHNHCE HANNYCKOM, KPYrJOCYTOYHO C YMEeHbLICHHEM BOAONOAAYN
B HOYHOE BpeMf.
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Kaxpui#i ron Ha ogHoMm mone (F = 51 ra) npouspacraiH MHOro-
JIeTHHE TpaBl (3cmapuer), Ha JPYroM — o3uMas nmenuna (F =
== 87 ra, ¢ 1973 r. F = 58 ra).

O6o6uienre pe3yanTaToB HAGMIOLEHHH 33 CYUIECTBYIOIMHMH HOJHB-
HEIMH peXHMaMH [POH3BEINEHO MO KAaMKAOH CeJbCKOXO3SHCTBeHBHOH
KyAbLTYpe B OTAeJbHOCTH (cM. mpusoxenwue [). OpocHTesbHas HopMa
HOIyycHa MyTeM CYMMHPOBAaHUS MOJHEHHX HOPM 38 BereTallMOHHHKN
nepnoji. BnarozapsakoBhe MOJHBH, [POH3BOAMBLIMEcS Hocsie yOOPKH
ypOasi, B OPOCHTEJILHYI0 HOPMY He BKJ/IOYAJIHCh.

Ha nonsix ¢ caxapHo# cBeKJaOH, OCHOBHOH npodunupylolei Kyib-
Typoil Hylickoli NOJNHHE], NOJAHBHE MpOU3BOAMIMCE 4—b pas 3a Berera-
HHOHHBI nepHon B opocuresbHOH cucereMe 3BYUK u 6—8 pas na
ocranbHoii Teppuropuu. B 1973 u 1975 rr. Ha none ['eopruesckof
OpPOCHTEJILHOH CHCTEMH MOJMBE MPOUCXOLWAH I[OYTH HENpepLIBHO —
paspelieHne Ha CPOKHM HOCHT YCJOBHHE xapakrtep. Tam xe B 1973 r
B OCEHHHH NEpPHOJl MPOBEACHH BJATO32PSAKOBHE NOJHBE. B Apyrux
OPOCHTENLHLIX CHCTEMAX HA OHKITHHIX MOJAX BAaro3apsfka Ha caxap-
HOH CBeKJle He NpOHu3BOAMAACKk. UHC/O CYyTOK ¢ mojaveil BogHl HA MOJSA
332 [OJWBHOH ce30H Kosebanuch B WIHpOKHX mnpenenax (30—100),
B 'eopruesckoil opocurenvHoii cucreMe — no 150 (1973 r.), npogpos-
KHTENBHOCTL  OfHOro noausa — 4—30, B cpenHem — 8—12 cyTok.
Havano nonusHOro mepuona npHXOAUTCH Ha KOHEIL MAas HJH HIOHE,
OKOHU2HHe, KaK MPAaBHJIO, — Ha CeHTAODE.

OpocutenpHele HOPMB Ha NOJAX, 3acCeHHHX CaxXapHOH CBEKJOH,
IpH Hersiy0OKOM 3aJleraHHH TPYHTOBHIX BOJ (30HH BLIKJHHMBAHHSA H
perunonannHoii apeHnl) cocrapysior 4000—10000 m3/ra  Bopbl, npu
ryiy60KoM 3ajleraHHH TPYHTOBBIX BOZA — 8000—12 000 m3/ra. Koueba-
HUs 3HAUEHHH OPOCHTENBRHBLIX HOPM 3aBHCAT OT I'HAPOMETEOPONOTHYE-
CKOH 0OCTAHOBKH BETeTAllHOHHOTO NepHoAa H OT BOAHOCTH rojga. Boj-
HOCTb TOfA Oli€EHEHA B MOAYJBHEIX KO3((PHHHEHTAX, OTPAKAWNIMX
OTHOIIEHHC BOAHEIX PeCypCoB 30HH HX (DOPMHDOBAHMS 32 JAHHBIHTOA
K CPelHeMy MHOTOJIETHEMY HX 3HaYeHHIO.

3epHOBHIE KyJbTYpPrl (03HMas NIIEHHLA, SYMEHhL, OBec) NOJHBA-
Jquck 1-—2 pasa 3a nepwojn BereranuH. OpocHre/bHAs HOpMAa COCTAa-
Buna 3000—5000 wm3/ra sopw. HauGoawuine 3nauennss HOpMH (10
6000 M3/ra) DpuHYpoYeHH K JICTKOIPOHHLAEMEIM [OYBAM MOpPEArOpHOH
30HHL.

B Tanacckoifl nojuHe oceHbIO, KAK MPAaBHJIO, MPOU3BOAHANCHL BJia-
rozapsikoBsle NOJUBE HOPMOH B 5000—6000 M3/ra BonH.

B npakTthKke cenncKoro xossiiictBa UyHCKoH JOJMHHH K 3€PHOBHM
344acTyl0 MojiceBaercsl JIONEPHA, KOTOpash HAUMHAET HHTEHCHBHO
oTpacrath nocie yOOpPKH 3epHOBHIX. Konuuectso TMOJMBOB HA TaKHX
nojsax yseauunBaercsi Ha 2—3. Kpome Toro, mpoH3BOAATCH BAAro3sa-
psankoBrie nonuse (['eopruesckas opocHTEJEHAS CHCTEMA).

Ha nonsx, sacesHHHX KyKypy3o#, mpouspoautrcsi 3—4 mnosusa 3a
C€e30H, OPOCHTebHAS HopMa coctasJser 3500 m3/ra Bonsl

Muorosernue Tpasel nosusawprtess 1—3 pasa B Uylickoll noaune,
2—4 paza B Tanacckoii nonure. Jlionepna B UylHckoli nonune nmeer
OpOCHTeNILHEIe HOPMH nopsinka 2500—3500 m3/ra sopu. [Ipu Baaro-
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sapsinke mnojaerca eme no 1500—3000 m3ra. B Tanacckoif
JIOJIHHE OPOCMTEJILHEIE HOPMElI Ha 3crapuere 3a(MKCHPOBAHH B pas-
mepe 7500—8500 m*/ra BoaEl, K KOTOPHIM NpHOABJSETCA BAArosapsi-
KoBbii moaus (1500—2500 m3/ra soawt). B 1974 u 1975 rr. (manoBon-
HLI€ TOJIH) BJaro3apsijiKa MOJs ¢ 3CNApLeTOM B MexXaypeube ¥pMa-
pas—KywmplmTar He NPOH3BOAHJACh, a OPOCHTEJNbHHIE  HOPMEI
coctapasiiiy secero 3900-—5250 mM3/ra BoamL.

SkcnepuMeHTanbHble AaHHHE [MOKA3aJH, YTO HAHOOJbIIHEe MOBEPX-
HocTHEE cOpochl monuBHBX BoA (20—30 % Bozomonauwu) mnpoucxoasr
¢ noJjief, 3aHATHIX CAXapPHOH CBEKJIOH.

B Uyiickoii nojiHHE € MOCEBOB 3€PHOBLIX, MHOTOJETHHX TpPaB M[O-
BepXHOCTHEE cOPOCH MOJHMBHHX BOJA INPaKTHYECKH OTCYTCTBYIOT, TaK
K4K M[OJHBH IMPOM3BOAATCS MO MEHBLUIHM MO CPABHEHHK € MNOJSAMH
€ caxapHOM cBEKJOH HOPMaM, HepepeiBbl MEXKAy [OJUBAMHK 3HAYH-
reJpHpl. B Tanacckoit ponuue stu c6pocel cocrapnstor 10—30 % so-
JLOTOAAYH.

COpocHble BOAH HEPEAKO HCMOAB3YIOTCA BHOBL HA OPOLUEHHE MyTeM
Bono3afopa M3 JIpeH, KONJeKTOPOB HJIH B BHJE HENoCpPeNCTBeHHOH
[OJAYH H3JIHIIKOB OPOCHTENBHEIX BOJ € OJTHOTO NOJISL HA NpHEralline
K HeMy [OJS.

5.2. Onpenesenne GUALTPAUMOHHLIX NOTEPDL U BHIKJIHHUBAHUS
TPYHTOBLIX BOJ, B OPOCUTEJNLHOH M KOJJEKTOPHO-APeHAKHOH ceTH

[locTanoBka rugpoMerprueckux paboT AJas onpeneneHus GuIbTpa-
IHOHHBIX MOTEPh BOZH H3 KaHAJOB OTJHYaeTcsi GOAbHIOH CJIOKHOCTBIO
H [poBoaHTCcs KpaliHe penko. dxcnequuumedt TTH B 1972—1975 rr.
Outu ocynlecTBJIeHBl CEPHH $anaHCOBHX HaOJIONeHHH Ha yvyacTKax
MAarucTpajJpHEIX H BHYTPHXO3fHicTBEHHHX KaHnasnos. Hano ormerwrs,
urp B Tanacckoli ponuHe nNOA0GHLIE HCCHAEAOBAHHA IPOH3BEICHBI
BNEPBHIE.

CioRBOCTh OpraHusaluu paboT 3akjaiouyanach B TOM, YTO, BO-miep-
BBlX, JUIA NPOBed¢HHA H3MepeHHH OB HeOOXOZHM AOBOJBHO 3HAaYH-
TeJbHBH N0 AJTHHE YYACTOK KaHala, HA KOTOPOM pasHOCT: pPACXOAOB
BOJK B RepXHeM H HHXKHeM CTBOP€ cTaHOBHJach OH CYHIECTBEHHOM,
T. €. OTJIHYHOH OT BO3MOMXHO# OMHOKH H3MePeHUH; BO-BTOPHIX, HA BHI~
OpaHHOM yydcTKe JOJMKHO GHTb MHHHMAaJbHOE KOJHYECTBO BOA03AG6O-
poB # ¢6pocoB, y4er KOTOPHIX HPOU3BOAMTCA TaKKe C ONpefeseHHHMH
MOTPEINHOCTAMH, YTO B CBOK OYepelb BJIHAET HA NOCTOBEPHOCTb KOJIH-
4eCTBEHHOH OLIEHKH HCKOMEIX 3HaYeHHH NOTEPh WIH BHEKJIHHHBAHHH.
Brinazenne ocajlkOB TaKKe MOMeT BAHATb Ha Pe3yNbTAThH H3MEpPEHHH.
JKcnepHMeHTaJIbHEE HCCAE0OBAHMS He Bcerja VJAaBajloCh MPOBECTH
IpH coOMIOAEHHE BCeX YKA3aHHBIX YCJOBH,

HapectHo, uYTO HAPTPALKHOHHEE [IOTEPH K APEHHPOBAHHE HAaXO-
IATC B 3aBHCHMOCTH OT TeHJEHIIWH H3MeHEeHHs YDOBHS BOJH B IepHOJ
nposezaeHuss cepuu m3mepenuin [33]. Ilpu moBHIIEHHH YPOBHA BOABT
B KaHaje (PMALTPALHOHHLIH MOTOK BO3PACTAET, 4 NPH NOHMXEHHH ero
yMeHblldercs W MOMKeT NOAABHTbCA JaXe JPeHHpPOBaHHe B BH/E BHI-
KJIHHHBAHHSA IPYHTOBLIX BOZ.
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Jlyis yMeHbpllleHHs] BAHAHHUA cAyYalHeX OIIMOOK pacXonnl BOAB IIPH
NpPOBENEHHH SKCIEPHMEHTOB H3Mepsiuch Mo 2—3 pasa B KaX/IOM
ctBope. OnpefiefleHusl (QUILTPALKMOHHEIX IIOTEPh H  BHKJIHHHUBAHHH
(ZpeHHpOBaHHsA) NpPOBOAMIHCL B OCHOBHOM Ha TeX OObeKTax, rie 3Kc-
nenuunei I'TH ocymlectBasiiuck cHcreMaTHUecKHe HAOMIOEHHs, YTO
J4B4JI0 BO3MOXHOCTH OLLEHMTH COCTOSIHHEe cTaOWIbHOCTH peXuma BO-
aoTokoB. CepHH H3MepeHHH HA KpPYIHBIX KaHajax OCyIlecTBJeHE
B OCHOBHOM NpH HEH3MEHHOM MOJIOXKeHHH ypoBHsi Bo#ul. Ilostomy
pacuers (UILTPALHH BOAEI [POMSBOAHJHCh 6€3 yyera BpEMeHH ee
noo6eranusi. Ha HeGoJBIIHX BHYTPHXO3SHCTBEHHHIX KaHanax, rie No-
cTOSIHHBIE HaOJlofeHHs] He BeJHCh, BpeMs Ao0eraHusi BoAbl NpHHHMA-
JIocb paBHEIM CKOpOCTH NellleX0[a B COOTBETCTBHH C PEKOMEHOAIHSIMH
M. M. Kab6axkosa [33].

[Tocne mpoBeleHHHX H3MepeHHil pacyer (HILTPALHOHHBIX NOTEphb
BOAHl S MPOHU3BOAMJICA O ypaBHEHHIO

S=QB-—QH'_ZQBS+ZQB<:6; (51)

rae Qs 1 Qu — pacxoan BOAH B BepXHeM U HHXKHEM CTBOpe Hccledye-
MOIO yYACTKa, ), Qs — CYMMAapHHIH BOH03a60op, Y, Qsc6 — CyMMapHHIH
cbpoc (IIpHTOK) BOAEL HAa yYacTKe.

YpeibHule GHALTPAIHOHHEIE [OTEPH BOAH Syn, COOTBETCTBYHIIUE
CHHXKEHHIO pacxoja BOAbI B KaHaje Ha 1 KM ero AJMHL, pacCYHTHIBA-
JHCh 10 (opMyile

Sy)l = S/L’ (5'2)
rie L — AnuHA yYacTKa, KM.

QOuibTPalHOHHBE IOTEpH BHpaXajHCh TaKXe B MPONEHTAaX II0
OTHOILEHHIO K pacxOAy B BepXHeM CTBOpe

0 = (S/Qs) - 100. (5.3)

JlaHrble pacuetoB mo ¢opmyiam (5.1)—(5.3) nomenieHs B npHIO-
xkenuu II. Pesynprate HaGatomenuii Ha 1ByX MarucrpajibHBIX KaHa-
nax —- Ar-Bamuackom u Teopruesckom — nokasanH, 4to ¢GHABTPALH-
OHHHe MOTEPH KOJeGJIoTCH B IIHPOKHX [penenax, coCTaBJsfl B cpel-
Hem okosio 100 gm3/ ¢ Ha 1 kM mnMHEL. Pe3skue Kone6anus B 3Haye-
HHSIX NOTephb Aaxke IPH MOYTH ONHHAKOBHIX PACX0JaX BOAH B BEPXHEM
CTBOpe yyacTKa OOYCJOBJEHH DEXHMOM paGOTH KaHaJOB. J3amucH
CAMONHNCUEB MOKA3BBAIOT 3HAYMTEJBbHEIE BHYTPHCYTOYHBIE H3MeHEHHs
B XOle CTOKAa, HHTEHCHBHOCTb KOTOpHIX B OTHeNbHBIE MEpPHOJAH BOCTH-
raer 1,5 m3/c. HeycranoBupuiHiicsi peXHM ABHXKEHHS BOIH Tpebyer
ocobofi TOYHOCTH B ONpeneNeHHH BPeMeHH ee N0GeralHs, YTo BecbMa
3aTPYAHHTEJBLHO NPH HAJHYHH HA yYacTKe MOLMOPHEIX COOpYXKeHHIL
Tpanchopmauts cToKa No JJIHHe y4acTKa [POHUCXOAMT IIpPH peryiiu-
POBKe TNOAMOPOB, YTO Ja)e NpH MOCTOSHCTBe pacXolOB BOAH B Bepx-
HEM CTBOpDE BLI3BIBAJIO YyBeJHUEHHe MJIM yMeHblIeHHe OTTOKA yepe3
HIDKHHE CTBOp H3-3a HaKOIUIeHHsl (cpaGoTKu) BoAH BOJH3H NOANOp-
HOTO COODYIKeHHs!.

Ha wmarucrpansHom HanakafiHapckoM KaHajle H3MepeHHs (Guiib-
TPAUMH BOAH INPOH3BOAMJOCH Ha yuactKe anuHOH 8,6 kM. Copochl
BOAH B KaHajl OTCYTCTBOBAJIH, HMeJCSi OAMH He3HaYHTeJBHEIH BOIO-
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BhITycK. lloTepy BOJAB TakKiKe MOJABEPIKEHEl 3HAUHTENBHBEIM Kojeba-
HusIM — 12—77 nm3(c-kM), B cpemieM Syx &~ 25 am3(c-km).

B pacnpelenuresbHbBIX KaHajax NepBoro nopsaka Ar-Daurmuckoi
H TI'eopryeBckofi OpocHTeNIBHBIX CHCTEM, B YCIeHOBCKOM H Depiuk-
CKOM KaHaJjlaX NoTep¥ BOJB He3HauuTesbHbl, nopsaka 10—20 nm3/c
Ha | KM goump. Pycila sTHX KaHaslioB 1aBHO 3aKOJbMaTHPOBAHH,
MPOJIOIKEHE! B CYTJIMHHCTHX TPyHTax.

3HayuTeNbHO OOJblllee KOJMUECTBO BOABl TEPSIOT XO3AHCTBEHHEIE
Kavansl (¥Ypy, Jxkanrafi, [Ixannakruns, Kaiinasap, Boabror), mpo-
TeKallye B 30He TPABHHHO-TajleUHbX I'PDYHTOB [PEATOPHOH  30MEL
B stuX ycaopuax oOMapy>KuBaeTcsl TeHIEHIHsi YBEJHYeHHs IMOTEpb
BOABl ¢ pocTOM €e 3abopa B Kauanbl [Jlisi Gojtee KPYyNHHIX KaHAJIOB
(dxanraii, Kafinasap) ¢ somosabopom no 2—3 kmS/c 3naueHusi Sy,
paBHel B cpeaHeM 60 aM3/(c-kM) anuumbl, a njs Gosee mMenkux (Vpy,
I xannakruis, boabror) ¢ pomosabopom Meree 1,5 kM3/c 3Hauenue
Syn cocraBasier 25—30 M3/ (c-xm).

Hapsany ¢ usyyenueM ¢(uabTpallHOMHBIX MOTEPH BOAB HA OGBEKTax
opocuTesbHOH ceTH OBUIH omnpegesieHH ee [OTepH W3 €CTECTBEHHOIO
pycna p. Koknatac, crekamed ¢ YUy-Haufickux rop u Bnapamwouniei
cnpaBa B p. Uy. Pycno p. Koknarac cjioxkeHo raibkofi, necKkoM, Bajy-
HaMu. Pacxonw BOAB m3Mepsinch y nepecedenuss p. Koknarac ¢ Teop-
THEBCKMM MarucTpajbHelM KaHajsoM (Q) M Nepen snajeHueM B p. Uy
(Qx). Paccrosinne Mexny crsopamu cocTasiasisio 8 kM. Cepust Habimio-
AeHuit nposefieHa ocenbw01973 r. PacuerHl, BeMoJHeHHBE [0 (opMy-
aam (5.1)—(5.3), nomemens B tabu. 5.10. 3Hauenuss GUILTPALMOH-
HbIX NoTepb Koaebmores or 28 no 115 am¥/(c-KMm), B cpelveM paBHhi
75 nM3/c Ha 1 KM IJIHHBI peKM.

Ha Jneso6epexmniX mnpurokax p. Uy He ypajock OCYIECTBHTH
MHCTPYMEHTAJbHBIX  HAOJI0MeHuii 34 PYCcJaOBbIMM TNOTEepPSMH CTOKA
B NPEAropHOl 30He U3-3a OTBEAEHUS BOJAH M3 peK B KaHajbl Jaxe
B 3HMHee BpeMdl, T. €. BOJ2a (paKTHUUeCKH He TEUeT 10 PyCay B TeueHue
Bcero rona (pekH xenampiu, Cyxynyk).

Ta6auna 5.10
Pycaosuie norepu p. Koknatac, 1973 r.

JNara Q, w¥/c Q, /e S oxM¥c L kM syn O/ (c kM)
25/1X 2,04 1,18 860 8.0 108
21X 4,89 4,00 800 8,0 100
9/X 2,57 2,12 450 8,0 56
16/X 0,654 0,062 590 8,0 74
23/X 0,746 0,068 680 8,0 85
30/X 1,60 1,32 280 8,0 35
6/XI 1,81 1,23 580 8,0 72
13/X1 1,71 1,49 290 8,0 28
19/X1 0,96 0,52 440 8,0 55
26/X1 3,54 3,06 480 8,0 60
3/XII 3,98 2,63 650 8,0 82
10/XI1 3,42 2,50 920 8,0 115
17/X11 3,61 2,73 880 8,0 110

93



OpHOBpeMEHHO € onpefeseHHeM NOTePk BOABL B KaHAJax M pyciax
peK poBeleHH paboTH MO HCCIENOBAHHIO APeHHPYIONeH cnocoGHOCTH
HCKYCCTBEHHHX (KOJJIEKTODH, [ApeHH) H eCTeCTBeHHHX (pekH, Jora)
BOIOTOKOB.

Ilo pa3HocTH €TOKa BOAL B BepXHeM H HHXKHEM CTBOpE ompepess-
JIOCH 3HAYEHHe JPEeHHpOoBaHHsl Py I'PYHTOBHIX BOA Ha JaHHOM Y4yacTKe,
4 3aT€M HaXOIWJIOChL YIAEJHbHOE BHIKJIHHHBAHHE ¢, NPHXOAsLleecs HaA
1 kM OnuHe BORoToKa (rabu. 5.11).

Ta6nuua 5.11
OnpeneiicHue ApeHHpYOuIEl CNocoOHOCTH BONOTOKOB WyHCKOH MOJHHE

KoJanekTop, Apena Dara Qg M¥c | Q@ M3c |Py nM¥e| g gy ;’C'u',n::,/)
Opocureabhas cuctema 3BUK
1972 r.
Koanektop K-16 24/X 0,384 [ 0,503 119 12,0 10
2/XI1 0,066 | 0,290 224 12,0 19
8/XI1 0,059 0,167 108 12,0 9
Koanextop K-15-171 20/XII 0,046 | 0,074 28 {,6 19
p. Cyxyayx Hionb—centa6pnb 0,165 | 0,46 295 7,5 39
1973 r
| SlnBapp—aexkabpy | 0,46 | 0,73 | 270 | 7,56 | 36
1974 r.

| SluBaps—pexabpy | 0,21 | 0,54 | 330 | 7,5 | 44

1975 r.
| HuBapb—okrabpy | 0,12 | 0,63 | 410 | 7,5 | 55

Ar-BaninHckasi opocHTebHAA CHCTEMA

1973 r.
Hpena J-2-7 2/VI 0 0,008 8 0,8 10
28/VI 0,016 | 0,030 14 0,8 18
14/VIT 0 0,025 25 0,8 31
23/VII 0 0,008 8 0,8 10
16/VIII 0 0,007 7 0,8 9
22/VIII 0 0,009 9 0,8 11
29 /VIII 0 0,003 3 0.8 4
1974 1.
5/V 0,010 0,032 22 0,8 27
25/VI 0,004 0,041 37 0,8 46
20/VII 0,003 | 0,023 20 0,8 25
13/VIIIL 0,008 | 0,042 34 0,8 42
1972 r,
Jlor opro 18/X 1,50 1,97 470 | 20,0 23
29/X 0,251 0,197 —54 20,0 —3
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Hamepenne npenupyroniefi cnocoGHOCTH HCKYCCTBEHHEIX BOLOTOKOB
npousBogunocs Ha apeve J1-2-7 Ar-BamuucKoH OpOCHTENBHOH CH-
creMul H Kosnektopax K-16 u K-15-17 opocurennHoli cherembl 3BUK.
B cpennem Ha | KM AjauHel KomjaekropHo-npeHaxHoii cerH (KIOC)
3Hauenne ¢ cocraBasier 15—20 am3/c. OGHYHO APEeHHPYIOLIYI CIO-
coGHocte KJIC OlEHHBAIOT MO €€ OTHOIIEHHIO K MJIOMAJAHEIM Xapak-
trepuctukaM [am3/(c-ra)], HO AAs JaHHEIX OOBLEKTOB He TpeiCTaBH-
JIOCH BO3MOXHHM ONPEJEeJNHTh NpEHHpyeMbBle HMH IJ0LIAfiH.

Peka Cyxysiyk sipjisiercs ecTecTBeHHOl apeHol 1/ npuieraomieil
reppuropud. Ilo pesyneraraMm ualGmaiofeHufi Ha IBYX THAPOCTBOpax,
PACTIONIOKEHHBIX HA GEeCMPHTOYHOM yuacTKe JJIHHOH 7,9 KM, mpuparie-
HHe cToka cocraBuio 300—400 nm3/c, ¢ = 40—50 nm3/(c-kM).

Ha nory lopro, orpannukpatonieM Ar-BallHHCKYI OPOCHTEJBHYIO
CHCTeMY ¢ 3anaja, GplJiH [POBENEHH B¢ CEPHH H3MepPeHHi, KOTOpEHe
TIOKa3a/u OJHH pa3 BHIKIHHHBAHHe IPYHTOBHIX BOI, BZpyrofl pas — HX
NOTEPH, YTO BHI3BAHO HEYCTAHOBHUBIIUMCS pEXHMOM MOTOKa, NpHCY-
IIHM €My B TE€UEHHE [OYTH BCErO rofa.

TIpHBeeHHEE cBeAeHHS 00 (QUILTPALUH H NPEHHPOBAHHIO NMOA3EM-
HEIX BOJL B THApPOrpatuuecKyl0 C€Th €CTECTBEHHOTO H HCKYCCTBEHHOTO
NPOHCXOKIEHHS HeOOXOAHMHE JJIf aHa/iH3a B3aHMOCBA3H MOBEPXHOCT-
HEIX H [OJ3€MHHIX BOJ, pacuera HHQUJILTPALHOHHOrO NHTAHHA TPYH-
TOBHIX BOJA H A5 OlieHKH sdextipHocTH paboTel  OPOCHTeNIEHHIX
CHCTEM.

5.3. Bopno-thusuueckue cBOHCTBA U PEKUM BJIAIKHOCTH
MOYBOTPYHTOB

Ha6mionenusi 3a BOAHBIM pEeXHMOM H ONpedeleHHe BOAHO-QH3H-
YecKHX CBOHCTB TNOYB SABJAJNHCh COCTABHOH YacThl0 KOMILIeKca Hab-
JIIOJleHHH 32 3JleMeHTaMH TemJOBOro, BOLHOTO H COJNeBOTO 6ajlaHCOB H
fIPOBOJMJIHCE € LEJIBI0 [oJiyueHusi HHopMauuH O 3anacax BJAarH
B N0YBe AJIsl BOOHOGAAHCOBEIX PacyueToB.

Tlpu paccmOTpeHHH AHHAMHKH 3anacoB NOYBEHHOH BJIATH HA OpO-
iIaeMHBIX TOJSIX H HeopollaeMux yroaesix B Uyiickoi H Tanacckofi
JIOMHHAX OBTH HCNONb30BAaHE AAHHEE 3KCHeAHIHOHHBIX HaOJIOneHHH
g 1971—1975 rr. Habaionenusi 3a BJAAKHOCTHIO MOYBH MPOBOXHIHCH
B cootBercTBHH ¢ HacraBnenuem [60] u MeroaHuYeCKHMH yKasaHHSIMH
Ne 84 [57], Ha mOCTOSHHBIX HAGJMIOAATE/NbHBEX MIOHIANKAX pasMepoM
50X 50 M, 3aHATHIX PA3JIHUHLIMH CEJbCKOXO3SHCTBEHHEIMH KYJbTY-
paMu HJIH NHKOpactyniefl pacTHTeNLHOCTHIO.

Hnst or6opa npo6 nouswl npuMensiics pyuvon 6yp AM-16. Ompe:
JleJleHHe BJIAXKHOCTH MOYBH! [IPOBOAHJIOCH TEPMOCTATHO-BECOBLIM METO-
JoM. Ha kaxpoii nHaéaogaTesNsHOH miomanke BJAAXKHOCTL I[0YBH
onpejensiack He MeHee YEM B UETHIPEXKPATHOH MOBTOPHOCTH O TJy-
6uue 1,0—2,0 m. Ha Tamyrtkyjabckom, Ar-BallHHCKOM —OpOIlaeMHX
MaccuBax ¥ B 3BUK Benucy onpefenenuss BJAXKHOCTH MNOYBH  JIO
YPOBHS TPYHTOBHX BoA. Mecra orbopa npo6 NOYBE pacnojaranuch
TAKHM o6pa3oM, uto6r cpefHsisi H3 NMOBTOpPHOCTeH HAHJyyIiuM obpa-
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30M OTpaxaJsja BJAXKHOCTb INOYBH BCeH HaOMIONATENBHOH IVIOIIAAKH,
TUNUYHOH 17151 NAHHOTO HOJsl WK €r0 YacTH.

ITpu ycranoBseHnsu Heo6xoaumoilli NMOBTOPHOCTH HabJaloneHuH IJIs
onpelesieHHs CpeIHEro 3amaca BJarH ¢ 3aJaHHOfl TOUHOCTbIO IOJIB30-
BaJHCh MeTogoM [56], KOTOpHIH OCHOBAH Ha TpPOBENEHHH MACCOBHIX
onpeneyeHHH BJIAXKHOCTH TOYBH, OCYIIECTBJSIEMBIX B KOPOTKHE CPOK
(1—2 cyt) c penplo MoJiyueHHs AONYCTHMBIX 3HAYEHHH cpelHero KBa-
IpaTHYECKOTO OTKJIOHEHHsI ¢ BJIaro3anaca AaHHOTO CJIOsl NOYBHL

Ha Bcex opomaeMpix MaccuBax B 1971 r. nposefieHsl CHEMKH
BJAXKHOCTH IIOYBH HA CeJbCKOXO3SIHCTBEHHBIX 3IKCIIepHMEHTAbHHX
nojisx ¢ nocaeaymouieil crarHCTHUeCKOH 06pabOTKOl NoNyyeHHHX AaH-
Huix. UHCJIO CKBaKHH HAa OLHOM [oJie Kojebalocs ot 25 mo 60. Cksa-
KHHBI pacrofarajiich Ha paBHOM PacCTOSIHHH APYT OT JIpyra IO pab-
HOyZaJieHHBIM TNONepeuHHKaM, IepeceKalomuMm node. Ilaomans skcne-
pUMeHTAJbHEIX NoJieli coctanisiia 30—100 ra. KosnyecTBO CKBAaXKHH 1
Ha Tojle, HeOOXOAHMOe AJSl NMOJYYeHHsl JAHHBIX O CcpellHeM 3alace
BJlard B MOYBe ¢ 3aJaHHOl TouHOCTBIO (Pog = 10 %), moykHO OniTh
or 3 go 10 [56]. ®PakTHUYecKH onpeneseHHe BJAXKHOCTH IOYBH Ha
3KCMEPHMEHTAJIbHBIX  TOJSAX TNPOBOJHJIOCh IO HETHPEM CKBaXKHHAM
B NepBYI0 ¥ BTOPYIO JeKajab H IO BOChBMH B KOHLEe Mecsiia, T. €. TOY-
HOCTb ONpele/ieHHs] 3allacoB BJard Ha NoJe cocTasasiia 10—20 %
NpH YeTHpeX cKBaxuHaxX H 5—10 % npu BoCbEMH.

5.3.1. XapakTepucTHKa BONHO-(PH3IHUECKHX CBOMCTB NOYBH

B HauaspHBI# NepHOJ HCCJAeN0BAHHI Ha BOAHOGANTAHCOBREIX Opollae-
MBIX KOHTypax (cM. puc. 5.1—5.5), Ha 3KcnepHMeHTaJIbHEIX NOJSAX H
IJIOIAAKAX ¢ AHKOpAacTyllell pacTHTeJbHOCTbIO OBUIH  OIllpeeseHH
BOZIHO- (pU3HYeCKHe CBOHCTBA NOYBH. ArpOrHApONOrHYecKHe KOHCTAHTHI
(Bna)KHOCTh YeTOHUHBOTO 3aBsJaHHsl, HaHMeHbIIasi BJAroeMKOCTb)
O6b1H  HeOOXOAHME AJISI PACYETOB DEXHMOB OpOIUEHHs] H aHaJH3A
pesyJbTaTOB NH3HMeTPHUeCKHX HAO/II0IeHHH, THHAMHKH 3aMacoB BJarH
B NouBe, BogHO-6anancoBrix pacueroB. OT6op npob nousH mus nabo-
PATOpHBIX ONpefe/leHH MaKCHMAJbHOH THIPOCKONHYeCKOH BJATH,
BJIAXKHOCTH yCTOHUHBOrO 3aBsifalus, yAenbHOH Macchl, MeXaHHYeCKOro
€OCTaBa H IMOJEBBIC ONpefleJieHHs] MIOTHOCTH NOYBH H HaHMeHbIlel ee
BJIArOEMKOCTH MNpPOBOAMJINCH Ha IKCNepHMEHTAJbHBIX TOJAX Y JH3H-
MeTpHYECKHX YCTAHOBOK M y IUIOIIAZIOK AAsi HAGHIOeHHH 3a BJax-
HOCTBIO TOYBH. IIpH NOJEBBIX H JaGOPATOPHBEIX HCCJEIOBAHHSIX He-
NONB30BaNach MeTOINHKA, HalloxeHHas B Pykosoactee [76].

TlouBeHHEBI NOKPOB OpoOlIaeMBIX MACCHBOB, HA KOTOPBIX NpPOBOIH-
JIHCE KOMILIeKCHble BOLOOAJAHCOBEIE HCCJIEN0BaHHSA, B OOIIHX 4YepTax
XapakTepusyercs CJAeAYIOMHM 06pasoM:

B INpexenax opouaeMoro MaccuBa 3BUK mnousml mnpexcrabieHst
ceposeMaMH TEMHHIMH, KOMILIEKCAMH CepO3€MHO-JIYTOBBIX, JIyTOBO-ce-
pOSeMHBIX, JYTOBHX (HE3acOJEeHHBIX, 3aCOJIeHHBIX B Pa3HOH CTeleHH M
COJIOHNeBATHIX [04YB). THO XHMH3Ma 3acO/eHHLIX TOYB MpeHMYy-
IECTBEHHO cy/b{aTHBIH;
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na Ar-BamMackoM opollaeMOM MacCHBE MOYBEHHHIH MOKPOB €O-
CTAaBJISIIOT CEPO3EMH CBET/HE, YACTHYHO BTOPHYHO 3a0GOJIOUEHHBlE H
BTOPHYHO 3aCOJIEHHEIE; 3acOJieHHe — XJIOpHAHO-cyibhaTHoe. B cospe-
vennoll nonune p. Yy passHTH Jyropo-O0JIOTHHIE, JIYTOBHIE, AJJIIOBH-
aNbHO-G0/0THEIE, CEPO3EMHO-JYTOBHE, He3aCOJeHHEE H 3aCOJIEHHBIE
[OYBH]; XaPaKTEPHO COLOBOE H COAOBO-CYJb(aTHOE 3aCOJIEHHE;

Ha TeppHTOpHH [ eoprueBcKoro opollaeMoro MaccHBa MNOYBHI MpeJ-
CTABJIEHE CepOo3eMaMH OOGLIKHOBEHHBIMH H CBeTJEIMH, JYTOBHIMH H
JIYyTOBO-CEPO3EMHBIMH, @ TAKXKe aJJIOBHAJILHO-JIYTOBHIMH H JIyroBo-60-
JIOTHEIMH;

Ha TalyTKyJbCKOM OpollaeMOM MaccHBe LIHPOKO pacnpocTPaHeHH
JIyTOBO-CEPO3EMHBIE H CepOo3eMHO-IyroBee nouBel. [louBel mpaBoGe-
pexXbsl B OCHOBHOM He3acOJICHHble, 4 3HAUHTE/bHAs YACTh MOYB JeBO-
fepexps nojBepKeHa 3acoseHHio H 3abosaunBanuio. OcHOBHOH THI
XUMH3Va 3aCOJIEHHHX NOYB — rHAPOKApGOHATHO-CYyNb(PATHER H CYJb-
¢aTHbIll ¢ HeGoMbLINM coZepiKaHHeM coasl. B pelHKTOBO3aCOJIEHHBIX
nouBax (HeopollaeMHX) Tpeobyagaer XAOPHAHO-CyAb(aTHBIH THI 3a-
COJIEHHS;

B TanacckoH gonuHe, Ha oOpoLlaeMOM MAacCHBE B MeXKAypeube
Vpmapan-KympiiitTar H npueraomHx K HeMy y4acTKax AOJHHB B mpe-
JIejlax npearopuil, NOATOPHHX IMLelipOB H FOPHHX CKJIOHOB DPa3BHTHI
Ccepo3eMbl, CBETJIO-KAalITaHOBLIE H KAWITaHOBble MOYBbl. B COBpeMeHHOM
JonuHe p. Tajac npencrasiiedn JyroBO-60J0THHeE, JYTOBEE, CBETJIO-
KaIlTaHOBO-JIyTOBHE, CEePO3e€MHO-JYTOBEE He3acOJeHHHE H COJOHYAKO-
BaThle ¢ NATHAMH COLOBO-CY/Jb(ATHHIX CONOHYAKOB NOYBHI.

Ha sxcnepuMeHTaJlbHHX NOJAX opocHTeJbHRIX cHcteM 3BUK u
Ar-BamuHcko#, pacnoyoxXeHHBIX BOIM3H THAPOTe0JOTHYECKOrO CTBOpA
ManoBognpiii B nonuHe p. Uy (no jeBomy Gepery), mouBwl cpelHecy-
TJIHHHCTHE, OTUAaCTH JIETKOCYTJHHHCTHE H cyNecuaHble. B cpennecyran-
HHCTOH TOJ/ILe BCTPEvaloTesl CJIOH JIeTKOTO W TSMKeNOro cyrawuka. Ha
3KCNEePHMEHTAJBHHX NOJsiX ['eoprueBCKOro OpoHIaeMOro MacCHBa
(npaBwil 6eper p. Uy) NOUYBH JIerKOCYTJIHHHCTHE.

Has nous Ha nonsix TallyTKyJbCKOrO OpOLIa€MOro MaccHBa Xa-
pakTepHO AByWIeHHOe cTpoeHHe. Bepxusas uacts nousenHoro npoduis
UMeeT THKEeJ0- H CPCAHECYTJIMHHCTHIH MeXaHHUYecKHil cocTaB, a Ha
riyouHe 100—150 cm 3ajerailoT JerKOCYIJIMHHCTHIE CJIOH, Nepexons-
IHe B cynecyaHsie. Cynecs nopctHIaercs neckoM Ha riybuHe 220 cM.
HeonHopoaHocTs JIMTONOrHUYECKOTO cOCTaBa XapaKrepHa fJisi NOYBO-
rpyuToB UyiicKOH HOJHHEL

Iloypel Ha 3KCTePHMEHTAJbHBIX INOJSIX TasaccKore OpoOMAaeMoro
MaccHBa cpefnecyruHMcTHe. Ha ruy6ume mnpumepro 80—100 cM
BCTPEYAIOTCS CJIOH TAXKeJOCYTJHHHCTOrO MeXaHHYecKOro COCTaBa.

ITo nouseHHOMy npo¢uII0 yaelbHas Macca MeHseTcs He3HauyH-
TeJbHo. B mesioM no paiioHy HccilefOBaHHs OHa JIEKHT B Npelefax
2,67 (B BepxHeM ropH3onTe) — 2,79 r/cm® (B HHXHeM), B CPeIHeM
cocraBJisisi 1Jisi MeTpoBoro cios 2,70—2,74 rfemd.

3HaueHHs] MJIOTHOCTH NOYBHl BO3DPACTAIOT € IJyGHHOM NOYBEHHOTO
mpodunsi ot 1,22—1,30 B maxotHoM ropusonre go 1,66—1,68 r/cm® uHa
rny6une 150—200 cm (cm. npunoskenue I1T).
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TlopHcTocts nouBH B cioe 0—200 cM ronebnercs B npenenax 42—
57 % o6beMa. 3a cuer MOHHMKEHHOTO COZEPKAHHS HIHCTHIX (paKIui
MaKcHMaJjlbHasi THIpocKomHyeckasi BiaaykHocTs (MI) u BjaaxuocTb
yeToiiuuBoro 3aBsgauns (B3) B maxoTHOM cjioe MeHbIIE, yeM B HHMK-
Hux ciaoax HauMeunimmas Baaroemrocts (HB) B nosmeBnix yenoBHSX
onpefensyack METOIOM 3aJHBa IJIONAJ0K, €€ PACYETHEIE SHAUEHHS —
no ¢opmysne B. H. Muuypuna [59]. 3uauenus HB ana merposoro
CJI081 NOUBH cocTaBiAoT 283—338 MM.

5.3.2. BonuHlil pexxaM GorapHLIX noys

Habntogenus 3a BJIaXHOCTBIO NOYBLH B GOrAaPHON 30HE 3eMJieLelHS
NOKAa3aJIH, YyTO HA CeJBbCKOX035HCTBEHHBIX NOJIAX H YTOIbAX C €CTeCTBEH-
HOH paCTUTENBHOCTBIO C KOHLA OKTAOpA NPOHCXOAHT TNOCTENEHHOE
yBe/lHueHHe 3anacos IOYBEHHOH BJAATH B BEPXHHX TOPH3OHTAX.
B 3uMHe-BeceHHHH NepHon NPOAOJKAETCs BJATOHAKOMJEHHe, 3aXBa-
TrIBAS Bce Bosee raybokHe cnod. BesencTsHe BHICOKOH ocenHell BJaK-
HOCTH H OGH/IBHHX BeceHHHX ocankos BecHoH 1973 u 1975 rr. nab6Jio-
Janoch MAKCHMAJBHOE YBeJHYEHHE 3AMACOB BJIATH.

3HayuTeJbHAS YacThb HAKOMJIEHHOH BJarH pacxojyercs Ha Hcmape-
HHEe H TpaHcnupaunui. ATMocdepHble 0CagKH MOJMHOCTHI) He KOMIEHCH-
PYIOT pacXof, BJarH HA HCOApeHHe, H B KOHUE Mas HayHHaeTcs HCTO-
Wenne BiaaroganacoB. C HIOHA Mo OKTAOGDb NOYBA CHJIBHO HCCyIIeHa,
BJAXKHOCTb OJIH3KA K BJAXKHOCTH 3aBAflaHusi, HHorpga HMxe B3. Tlo-
nob6Hass KapTuHa Ha6gogajack H Ha 3JKCIePUMeHTAJBHBIX TNOJSAX
Ar-Bammnckoii opocutresnbHoll cucreMbl. B TeuenHe 5—6 Mecsles Be-
reTallHOHHOIO NepHOAA B ABYXMETPOBOM CJIO€ HENOJHBHHIX Yy4acTKOB
opolllaeMoil 30HH BJAXKHOCTb NMOYBH He NpeBbllana B3, Ilpomauusa-
HHE 3TOTO CJIOSl MPOHCXOAUNO TOJBKO B TOMH CO 3HAYHTEJbHEIM YBJIa-
xHenueM. Ha neopomaemoMm yuactke [eoprueBckofi opocHTeNbHOH
CHCTEMEl B JIeTHHe Mecsilibl BJIAXKHOCTL MOYBH H3MeHSJIACH B HHTEP-
Bajie Mexny B3 u MI. Auanornunasi KapruHa HaGawgalack M Ha
Tamacckom opowaemom mMaccuBe Ha opollaemom maccuse 3BUK
PEeXHM NOYBeHHOH BJjard Ao ray6uHb 80 cM NMOMHOCTBIO Onpemefsjcs
MEeTeOPOJIOTHUeCKHMH YCJAOBHAMH, Iy0Xe HAYHHAJIO CKAa3BIBATHCS
BJIHSIHHE TPYHTOBBIX Boj (IPH 3alleraHuyl HX Ha rayGuHe MeHee 3 M).
O6unbHble OcafKH H BeceHHee NPOMAYHBAHHE [OYBH BHISHIBAJH I0-
BHILIIEHHE YPOBHS TPYHTOBHIX BOA, H 34 cUeT NOANHTHIBAHHA CHH3Y
BAAXKHOCTb NOYBH Ha Yy4YacTKe C AHKODACTYLIEH pacTHTENbHOCTHIO
yBeJHuyHBasiach 0 3HaveHudl 30—45 MMm. BecHoit B BepXHeM cJoe
3anace Bjaru jgocturanu 40—49 MM Ha yyacTtKe ¢ gHMKopacryuiel
pactHTelbHOCTbIO H 30-—33 MM Ha NoJe ¢ KYJbTyPHOH pacTHTeNb-
HOCTBIO, uTO cocTapisieT 54—37 Y% HB. Jletom 6aaronaps mabJio-
IaBlleMycs OJHM3KOMY 3aJleTAHHIO YPOBHSI TDYHTOBHIX BOJ, 3anachl
BJIarH B MeTPOBOM cJioe nmousbl coctaBisyii 30 % o6vema Ha Gorape
¢ nuKopacryileil pactutensHocTsio U 20—25 % Ha noje ¢ KyabTypHO#
pacTuTesbHOCTBIO. IlepechixaHue BePXHero cJiofg [OYBBI Ha ydacTKe
¢ [AHKOopacTylolleHd pacTHTe/pHOCTBIO HaGJK0Aaloce He Gojiee ABYX
MecsleB, a ee BJIAXKHOCTb He oNyckajace Huxe 10—15 mM. Ha noJe
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C 03MMO} NUIEHHIEH BJAAXKHOCTb B NAaXOTHOM CJIO€ NOYBHl B TeUEHHE
3—4 neTHHX MecsiiieB cocTaBasiia 5 % oGbema, T. e. Huxe MI, Ho
B 9TO BpeMsl YIKe IPOHCXOLHT yOOPKa 3€PHOBHIX.

5.3.3. BonHEIH pexuM noys B 30He OpOILEHHH

HceenenoBaHne BOTHOTO pekHMa OpPOLIAEMHX 3€Mefb NPOBOIHJIOCH
Ha ToJsX, 3aHATHX 3¢PHOBHIMH (03WMas NileHHla, KyKypy3a, fUMeHb,
oBec), MHOTOJIETHHMH TpaBaMH H caxapHol cBekjaoil. XapakTepHo#l
0COBEHHOCTBIO OpOLAEMBIX MACCHBOB fBJSAIOCH HepaBHOMepHOe pac-
npenejieHHe BJAAXKHOCTH [OYBEL, CBSI3aHHOE € pasjHiHOH ray6uHO#
npoMauHBaHHsl ee npH noausax. Ilocne npeKpallleHHsi TIOJIHBOB Ile-
CTpPOTA 3aNacoB BJATH 10 [OYBEHHOMY MOPOMUII0 CrJaxHBaJach,
a caMH BeJUYHHB BJIAXKHOCTH yMeHbllajaHch. MuoroneTHune HabJs0-
JeHHA HO3BOJIHJH NPOC/EIHTh 3aBHCHMOCTb H3MEHEHHS BJIaro3anacoB
OT TeMIlepaTypsl BO3AYXa, HCNAPEHHs], YPOBHSl TPYHTOBHIX BOJ, OCAIKOB
¥ BORONOAAYH BO BpeMs IIOJIHBOB.

Ha noasix T'eoprueBckoro m TanaccKoro opomaeMbiX MacCHBOB BO
BpeMsl NOJIHBOB BJIaJKHOCTH TIOUB NO BceH H3MepeHHoH HX ray6uHe
cocrapnsina 20—30 Y o6pema. C npeKpanieHHeM MOJHBOB 3aNackl
BJIATH NOCTENeHHO cHWKanuch 10 8—10 % B cioe nousst 0—20 cM u
1o 20—25 % na ray6une 1,0 v 1,6 M.

Ha cBeknoBnunoM nose AT-BammHcKOro opollaeMoro MaccHBa
FPYHTOBBIE BOIB pacnoyiaranuch 6JH3KO K NOBEPXHOCTH M SIBJSUIHChH
CYLILeCTBEHHBIM HCTOYHHKOM NONOJHEHHS BjarH B nmouBe. HauGossmmii
NoJbeM TPyHTOBHX Bon Habmwopancss B Mae (mo 1,2 ). Uomwemy
FPYHTOBHIX BOJ COOTBETCTBOBANO YyBeJHYeHHE 3anacoB NOYBEHHOH
BJIATH, CBfI3AHHOE C IepelABHIKeHHeM KalNHJNspHo# KaiiMbl BBepX H
MOANHTHIBAHHeM MOYBH BJarofi. BepxHsiss rpaHmnma kKanu/ispHo#
KalMBl ¢ BJAAXKHOCTBIO, NPEBHIIANONIEH HAHMEHbIIYI) BJAarOEMKOCTb
(HB), pacnosaranace na MeTpoBoil rny6uHe. B naxoTHoM cJ/ioe MOYBE!
BJIAXHOCTh B OCHOBHOM KoJjebajack B npemenax 15—25 9.

Tlocsie BHInafieHMs! OCEHHHX OCAIKOB YCTAHABJHBANOCH PaBHOMED-
HOe yBJa’KHeHHe O BCeMy NOYBEHHOMY NPO(QHII0, H OHO COXPaHsiochk
OOBIYHO 10 HAyana BereTalMH. B rogn co 3HAYNTENBHHIM yBJaxKHe-
HueM B (eBpajie—anpese HabaO0aJHCh BHICOKHE 3HAYEHHS BJaxkKHO-
CTH (0 NMOJIHOM BJIATOEMKOCTH B cJioe nouBsl 30—40 cum).

HanbGonblium yBiaxHeHHeM XapakTepH30BAJIKMCh NOJS € CaXapHOH
CBeKJIOT BesefcTBHE 0oJiee BBICOKHX MO CPABHEHHIO ¢ APYFHMH KyJb-
TypaMH NOJMBHHIX HOpM. [losiHBBl CO31aI0T ONTHMA/NBHOE YBJaKHEHHE
nouss (oT 0,7 HB no HB) B Teuenue Bcero BereTaltHOHHOTO NEPHOAA
H rocse yOOPKH ypoXKasi.

Haubosnpline 3anach BJard B NOYBe NPHXOLHJHCh HA 3HMHHE Me-
csubl. OHH (POPMHPOBAJIHCh B YCJOBHSIX CPABHHTENBLHO HH3KOH TeMIle-
paTypel BO3yXa H COOTBETCTBEHHO HeGOJBLIOTO HCIAPeHHS NPH KOJH-
yecTBe Bhnajaronmiux ocaikos fo 100 MM H npH NpOH3BOACTBE BJjaro-
3apsAIKOBLIX MOJHBOB. 3anacel BJAard B 3TOT NepHOX NO Bcell raybuue
nousenHoro npoduas 6iaH3KH, a HHOTJAA U Bhile 3HaueHuss HB.
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C nayasoM BereralWy 3anacel BJIard B IOYBE HAaYHHANH YMEHb-
IIAThCA, H 3TOT NPOLECC NPOACJIKAJCH BINIOTR IO KOHUA CeHTAGDH —
Hauana OKTAGps, NpepriBafich TOJBKO B NMEPHQALl NOJHBOB. Brmaja-
Iolue B Mapre—arnpeje OCAafKH, BereTallHOHHBIE TIOJHBBH H NOANHTH-
BaHHe I'PYHTOBHIMH BOJaMM (IpH HMX ryyOuHe MeHee 1—2 M) nosso-
JISIIOT B IIepHOJ, pa3BHMTHA caxapHOH cBeKJHl H JIOUEPHBI NOAepXXHBATh
no peelt raybuHe paspesa BJAAXKHOCTb B ONTHMAaJbHHIX Npefenax, T.e.
He mmxe 0,7 HB. Hckimouenue cocrapasn Bepxuu#i ciofi nousst (0—
20 cM), KOTOpHH OBICTPO HMCCyWIAJici M BJiaro3anachl €ro Hepeako
nanann Huxe 0,7 HB. 97101 dakr He oka3wiBan OTPHILATENHHOTO BJIHS-
EuS Ha pa3BHTHe pAcTEeHHH, TaK KakK B 3TOT NePHOJ KOpHEBas CHCTEMA
CeNIbCKOXO3ANCTBEHHBIX KYJbTYP HAXOJUTCA yiKe 3HAYMTeJNbHO riybxe.
MakcnuManbHO HH3KOE CojiepXaHHe BJaru B IOYBe OTMEYaloch B KOHIe
aBrycra—ceHTsipe H HApHXOIHJOCH Ha nepHoJ yOopkH ypoxas.
B okrabpe BNaXXHOCTH MOYBH HaYHHAJa yBEJIHYHMBAThCS W NpHOJIH-
Karbeq K 3nHaveHnio HB.

Pexum BiaxKHOCTH NoYBH Ha opoumlaeMbiX MacchBax UYyfickoli u
Tanacckoli JONHHE THUIWUER A8 pPafiOHOB ¢ HM3KOH ecTeCTBEeHHOGH
YBIaXHEHHOCTBIO, HEPaBHOMEPHHIM BHIIAJEHHEM OCAJKCB (Ha 3HM-
HUA W BeceHHuH nepHoAsl npHxoauTcs a0 70 Y% ocalkoB) H GOJBUIHM
HCriapeHHeM.

5.4. XHMHYECKHIl COCTAB NOBEPXHOCTHBIX H TPYHTOBBLIX BOJ.
CoueBoii cocTaB NMOYB HA IKCNEPHMEHTAJIBHLIX MOJSX

IlpoBeieHHe OPOCHTEJLHBIX MeNHOpaIHil M3MeHseT BOAHBIl peXHM
NOYBOTPYHTOB Ha 3HAYMTEJbHYIO IJyOHMHY, UTO BHI3BIBaeT Nepepaclipe-
JeJieHHe 3anacoB cojieff, cyulecTBOBABIIMX B IOYBOIpyHTaX M I'PYHTO-
BBIX BOJax J0 opolleHHs. IIpH NpOMEIBHOM pexHMe OpOIUEHHS M Npo-
MBIBKaX 3aCOJIEHHBIX MOYB NPOHCXOJAHT BhIHOC coJsiedl M3 mous. C HH-
GUABTPALHOHHEIMH BOJAMH BHIMEIBAEMEBIE H3 IQYBHI COJIH NOCTYNAIOT
B TPYHTOBBIE BOJbl, 2 3aT€M H B pycia peK. 3HauuTeNbHas 4YacTb
colieH, BHIHECEHHEIX M3 NOYBHI, MOCTyNaer B peKH €O CTOKOM KOJuleK-
TOPHO-APEHAXKHOH CETH.

IlocTynsieHne B peuyHbie CHCTEMBI BO3BPAaTHRIX BOA OT OpOILEHHS,
CYIECTBEHHO OOOralleHHBIX pacTBOPEHHBIMH XHMHUYECKHMH CO€JHHE-
HUSIMH, BBHIBBLIBAET yXyJlleHHe KayecTBA BOJAK Ha NPHJIEralomHx K opo-
IaeMbiM MacCHBaM TEPPHTOPHAX. B cBA3H ¢ 3THM BO3HMKaeT HeoOxo-
JAUMOCTE ONEHKY H3MeHeHHil XMMHYeCcKOro cocraBa BOJK il paspa-
BOTKH MEPOIPUATHH NO OXpaHe BOAHLIXK PecypPCOB OT 3arpsi3HeHHS.

OnHoli M3 3a/ay KOMIVIEKCHBIX BOJHOOAJaHCOBHIX HCCJ/ENOBaHHIH
B Oaccefinax pex Uy u Tanac siBasijiock M3yyeHHe Ka4yecTBa BO3BpaT-
HBEIA BOJ, HX BJIUAIHMA Ha MHUHEpaJH3allHI0 M XHMHUYECKHEl cocTaB pew-
HBIX BOJA, OIl€HKAa NPHMroAHOCTH KOJIJIEKTOPHO-APEHAXKHBIX BOJ JJA
TIOBTOPHOTO HCHOAB30BaHHASl HAa OPOLLEHHE.

Jlns obecneyeHus eMHCTBA yuyeTa KOJIHUECTBEHHHX H KaueCcTBEH-
HBIX XapaKTePUCTHK PEeYHEX, OPOCHTEJIbHHIX, KOJJIEKTOPHO-ApeHaX-
HHIX M TPYHTOBHIX BOJ BCE HYHKTH THIPOXHMHUYeCKHX HabaoneHuft
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OBUTH NPHYPOYEHB! K T'MAPOMETPHYECKHM INOCTaM WIH THAPOTEDJorHYe-
ckum ckBaxkuHam. OrBop npo6 Boasi B 1971-—1973 rr. mpoBoamiics
€¥KeMeCsYHO, a B BEreTalHOHHBIfi MEPHOA H yauie, B 3aBHCHMOCTH OT
pexHMa opoiieHHss H (a3 IuApoJOorHieckKoro pexmma. 3areM o6neMm
ruJpoxuMHyeckux HaGuomeHu#i Ob1 cokpameH. 3a 1971—1975 rr.
6e10 orobpano 390 nmpob Boxkl M3 opocHrenell, 636 H3 KoONNeKTOPHO-
ZpenaxkHol u cbpocHolt cerd, 1302 U3 rpyHTOBBHIX BOJ, 43 U3 pOIHHKOB
H 381 M3 peuHBIX CHCTEM.

5.4.1. MusepaauaalHsi H XMMMMECKHH COCTAB MOBEPXHOCTHBIX BOJ

Peunnsie Bopn. Jlnd XapakKTepHCTHKH XHMHYECKOrO COCTaBa
poabl pek Yy u Tanac ncrnonb3oBaHbl pe3ysbrarthl HabniomeHui, npo-
peeHHHX 3kcmegumpeidl I'TH B 1971—1975 rr.,, a Ttakxe jaHHBE
HabnoneHuil ynpaBiaeHui#t mo ruapomereopojsiorud Kupruscko#i u Ka-
3axcko#t CCP.

Paccmorpenne ruipoxuMuueckHx ocobeHHoctedt Bojibl B p. Uy mpo-
BOJIHJIOCH TIO YEeThIpEM y4YacTKaM €€ pycJja, XapaKTepH3yIOIHMCS
pa3HOH CTENEHBIO PAa3BHTHA OPOILEHHS Ha NpHJaeramiefl K pyciay
TEPPHTOPHH H DPAaCIOJIOKEHHBIX MOCJEJOBATENbHO OT BEPXOBLEB PEKH
K €e HH30BbAIM: 1) OT BepX0OBBEB 1O rHjppoMerpHueckoro nocra Bypya-
nafickuft mocr, 2) ot Bypynnafickoro mocta g0 UyMmbilicKoll NJOTHHBI,
3) or UymHIlLcKoll NAOTHHEL 10 THAPOMETPHYECKOro MmocTa Kax uMm. Ya-
naepa (c. Tamyrtxyne), 4) or kax um. Hanaesa jgo. c¢. YaaHGenb.

B BererauMoHHbli NepHoJ MHHEPaJH3alHsT BOJH B BepXOBBAX p. Uy
BapsupoBana ot 193 go 376 mr/am® (Bypyanafickuéi Moct). B Hesere-
TalHOHHBIl NEPHON OHA YBEJMUHBAJacCh, XOTS H HE3HAUHTEJbHO, H
Haxonunace B mHTepBajse 184—438 mr/am3. CooTHomeHHe HOHOB BEBLIO
TIPUMEpPHO OJIMHAKOBO KaK B BEreTallHOHHEIH, TaK W B HeBereTallu-
onnuil mepuog. Ha stom yuyactke mpeobaananmn wonm HCOz (38—

-
80 %). OrnocurennpHoe cojepxanne HoHoB SO3 1 Cl- HeBmicOKOE M
COCTaBNASNIO COOTBETCTBEHHO 12—47 u 6—18 %. {oMHHMpyIOLIHMH
CpeqH KATHOHOB fIBNANMCH HOHH KaJgbuus (53—80 %), Ha BropoM
Mecre — HOHBI Maruusi (20—40 %), HOHBI HATpHf, KaK NpaBHJO, CO-
craBasin 6—27 Y.

B mepuon MccosenoBaHuMit Ha yuyacTKe peKH 10 Dypyazafickoro
MOCTa MHHEpaJH3allisi BOJAH H ee HOHHBIH COCTaB COOTBETCTBOBAJIH
X 3HavyeHHusM, HaOJIOAaBILHMCA B IEOM 3a MHOrOJIeTHHE me-
puon {72].

B BepxHeili uactu cpemnero TteueHuss p. Uy (or Bypynmadickoro
Mocra a0 UyMHILCKOf MJIOTHHE) MHHEPaJH3ALHsS KaK B BereTaliMOH-
HLH, TaK H B HeBereTalHOHHEI NepHOi Owiia HeCKOJBKO Oosblie H
cocraBisiia coorBercTBeHHo 336—500 u 374—532 mr/nm®. Konuenrpa-
uus vonos HCO3 ymenbmunace no 42—65 % (45—70 % B HeBerera-
HMOHHBIA MepHoa), OJHOBPEMEHHO € 3THM HeCKONBKO YyBeJHYHIach
OTHOCHTe/IbHAST KOHIEHTPaiHsa HOHOB SOi~ (22—46 %). B xaTtuonHOM
cocraBe aoMuHHpoBas uoH Ca?t, HO B BereralMOHHBIH IEpPHOJ] €ro
nonsl CHUXKAaNach 3a CYeT HEKOTOPOrO yBeJHYeHHS KOHIEHTPAIHM
HoHoB Mg?+ u oryactu Nat (raba. 5.12).
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Puc. 5.6. Munepanusauus (3 H) ¥ OTHOCHTENBHOe COAEPKAHHE
noHoB (%) B peunofi BoAe B NepHOL Hccnenosauust (1971—
1975 rr.) Ha pasHHX yyacTkax pycia p. Uy.

a — Bypyapalickufi moct, 6 — UyMEbIICKas IJOTHHAa, € — Kax HM. Ya-
naesa (c. Tawyrkynas), 2 — c. Ynanbens (Bohbmaa ApHa).

Bonet p. Kpacho#i B mepuon HccsiefoBaHHH XapaKTepH30BalHCh
cpenHell rogoBofi Munepanusanueil o1 246 no 326 mr/om3 Ilo cocraBy
oHH rHapokapOoHaTHHE c¢ nmpeoGjiagaHueM B KaTHOHHOH YactH KaJb-
uug. B 1975 r. HaGnoopanocs NOBHILEHHE MHHEpPaJH3alHH IO
518 mr/am3 (cpemnee 3a ros), B 3TOM CJydYae JOMMHMPYIOILUMH

HoHaMu sBnfAnuck wonn SOF~ u Nat,

Ha yuactke or UyMbllUCKOH IJIOTHHE A0 TamyTKynbcKo# NAOTHHE
MUHepaJH3alHs 3aMEeTHO YBeJHYHMBaJlacb H COCTaBHJId, O JaHHLIM
nocta y kax uM. YanaeBa (c. Tamyrkyns), 456—936 mr/am® B Bere-
TANHMOHHLIH mepuog 1 524—733 mr/am® B HeBereranuoHHhi. B Berera-
LHMOHHEIl NepHOJ B aHHOHHOM COCTAaBe NOMHHHPYIOLAs PoJib HpHHAf-

o
aexuT uoHaMm SO .OcobeHHO OTYETVIHBO 3TO HabJ0aliock HaYHHAS

¢ 1973 r. (puc. 5.6). Ilpeobnaganne wona SOf~ Haz OCTAaNbHEIMH
aHHOHAMH NpPOCIEXHBANOCh [pH MHHepaNHM3allHH, IpeBHILAIOLIEH
600 mr/am3®. OTHocHTenbHOe conepixaHue uoHoB Ca?t npu 3TOM 3a-
METHO CHHXAJIOCh NMpPH OJHOBPEMEHHOM BO3PACTaHHH JIOJH HOHOB
Mg?+ u Nat.

Huxe Tamyrkynbckoil mioTHHH H 10 €. YiaH0enb MHHEpaaH3anus
PeuHoii BoAH B OTAe/bHEE MepuoAsl focrurana 1—2 r/am® npu pesko
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Tabauna 5.12

Munepanusauus (¥ u Mr/amM®) u o1HOCHTENBHOE COAEPKaHue raasHellHX
HoHos (%) B peuHoil some Wa pasublx ygactkax p. Yy » nepuon 1971—1975 rr.

BereTauHoRRBIK NCPHOS

TyskT Habaopennit

u l Hcog | CFF | sof‘ Ca?t | Mg+ | Nat 4K+
Bypyanafickuii Moer 193—376 | 38—80 | 6—18|12—A47|53—80j20—40| 6—47
YUyMEIIICKasi MJIOTHHA 336—500 | 42—65 | 7—22|22—46{33—65{10—51| 6—37
c¢. BraroBeweHckoe 473—1260] 46—56 | 8—14|26—68|23—50{20—65 6—34
KIx uM. Yapaesa
(c. TamyTKymb) 456—936 | 20—63 | 8—16|12—73[16—44[22—64| 10—45
c. Afipapanl 500—1422| 21—67 | 10—18[27—80}14—49|20—69| 9—68
uuxe ycrbst p. Kyparatu [888—1624| 16—40 | 10—16j39—68|16—40|23—41| 24—57
c. OypMaHOBKA 619—1340{ 19—80 | 7—23{12—62{13—50) 7—65 20—59
c. Vnanbem, (B. Apua) [741—2070 14—38 | 14—20{46—62]{16—33[20—31| 38—62

HepereTanuounnlii nepHop,

ITysKT HaGmoneHu#H

Iu HCO Cl- sof“ Ca? | Mgz+ | Nat+K+
Bypynpaiickuii Moct 184-—438 | 55—86 | 4—10 |16—45|42—b5{20—22] 4—67
YyMHliicKasi MI0THHA 374—632 | 45—70 | 7—9 [24—46]43—51}17—38| 14—32
¢. BaaroBeryenckoe 354-—604 | 50—62 | 8—12 |30—4240—62]20—30| 20—60
kiIx uM. Yanaesa
(c. TamyTkyJip) 524—733 | 40—55 | 6—9 |20—b54]30—b56{20—35] 20—42
c. Afinapasl 500—1400| 2247 | 8—14 |[40—63{28—44}123—53| 24—50
HUXKe yCTesi p. Kyparartnl — — — — — — —
c. OypmaHoBKa 664—708 | 30—45 | 3—13 [42—50{20—37]40—65{ 23—32
c. Ynanbens (B. Apua) [640—3620| 14—38 | 8—16 [46—78|18—31|22—28] 38—50

BEIDaXKEHHOM CyJbhaTHOM Xapaktepe (46—80 % mo obbemy HOHOB

SO;"). B kaTwoHHOM COCTaBe JOMHHHMPYIOT HOHB HATDHS.

CesoHHA2: H3MEHYHBOCT MHHepaJH3anHM BORbW B p. Uy Ttakopa,
YTo B BEPXOBBAX yBEJHUEHVE COfeplKaHMs pPaCTBOPEHHHX cojell NpH-
ypoueHo K HEBEreTanHOHHOMY IepuOAy, Korlla GCHOBHyK poib B NH-
TAHHM PeK MIpaloT IPYHTOBHE BoAH. B cpeliHeM H HHXHem TeYeHHMH
poct MHHepanu3anMH HaOsloflaercs B BereTalHOHHHIH nepuof, Koraa
U3 30HB! OpOLIEHHA NPOMCXOJAMT NocTyIlleHHe BO3BPAaTHEIX BoJ, obora-
HIEHHBIX CONAMH (B ToM YHCIe KOMNOHEHTaMH ynoOpeHHH M siI0XHMH-
KaToB) IO CPaBHEHHIO ¢ OPOCHTEbHBIMH BojamH. MMenno x yyacrky
cpennero teueHus p. Uy npmierawot TeppHTopHH, BKJOYalomue 00ib-
LIy 4acTh MACCHBOB opollaeMpiX 3eMesib UyHCKOH AOJHHHL

Boaw! nprTokos p. Uy B ee BepxHeM TeyeHHH BO BCE THAPOJIOTHYE-
ckue (asm pexxMMa HMEIOT THapokapOonarHelii Xapakrep. HauGosee
HU3KOW MuHepanusanueil BOJAB NPUTOKOB OTJHYAJHMCh B NOJOBOJLE,
B NlepHOj| MEeXXEHH OHa MOBHILAJAach, HO THApoKapOOHaTHbifi xapakKrep
cOCTaBa COXPaHsJICS.
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Psi npaBeix nmpHToKoB p. Uy B €€ cpeineM TeueHuu (pek#s Kokma-
tac, Kanratw, Adareafireip) u JneBoGepeXHbIX B HHM30BbAX (peKH
Ax-Cy, Kypararsl) HMenn nopuillleHHyI0 MUHepaguszanuio (raba. 5.13),
4TO CKa3blBAJOCh M Ha KOHIeHTpamMu coseit B p. Uy (raba. 5.14).
Boan pex Ak-Cy u Kypararh I cocTaBy CyJibdaTHbie, a CPeiH Ka-
THOHOB NpeoGaajgalT HoHbl Mg?t unu Nat.

Tabauna 5.13

MunepaJn3auHd H XuMHYECKHR cocTas pevno#l sOAB B NPHroxkax p. Yy B ee cpenHeM
H HYKHEM TeYyeHHH

Cojepxanne HOROB, Mr/am?
MHuHepa-
Ilata .nuaalu:ﬂ,
coi | neoy | c- 502~ | ca+ Mg+ |nar—ke| T
p- Koknarac y ¢Bx «Capu-Bynak»
1973 r.
21711 Het 134,3 10,1 283,4 61,5 16,8 94,3 0,60
16/V ” 231,8 | 16,3 | 179,4 | 78,6 22,0 57,0 0,59
09/X 6,0 183,0 15,7 98,8 65,1 15,2 42,8 0,42
1974 r.

03/Iv{ 9,0 | 18,0 { 30,0 { 132,0 | 78,0 { 17,0 | 39,0 | 0,50

1975 r,
24/IV | 15,0 | 259,0 | 6,0 | 336,0 | 160,0 | 46,0 | 3,0 | 0,84

p. Kaararm y ¢. Crnasnoe

1973 r.
3141 Hert 55,0 [ 160,3 | 283,4 | 79,3 | 26,6 | 124,1 0,73
24/11 ” 213,6 | 20,2 | 240,2 | 65,3 15,5 | 108,7 { 0,66
16/V Her | 274,6 24,6 | 135,0 | 70,5 10,9 89,2 0,61
20/VII | 2,4 189,1 29,9 | 156,4 | 72,1 30,4 48,0 | 0,53
28/1X Her | 237,9 19,7 | 93,8 ]| 63,5 19,8 38,4 | 0,47
08/X " 219,6 17,7 95,6 | 65,1 15,2 38,5 0,45
26/X1 ” 219,6 16,4 | 84,7 | 53,9 19,8 36,7 | 0,43
28/XI1 " 305,1 28,7 | 297,8 | 81,6 | 28,9 | 133,4 | 0,88

1974 r.
08/1V ” 351,0 1 20,0 | 169,0 | 70,0 | 24,0 | 100,0 { 0,73
24/VI " 322,0 | 28,0 | 125,0 | 68,0 { 32,0 61,0 | 0,64
09/1X ” 229,0 | 31,0 10,0 | 52,0 19,0 16,0 | 0,36
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CoaepxaiHe HOHOB, Mr/am?
MHHepa-
Hara nnslaﬁx)l‘!:l.
. T
cor~ | Hooy \ cr | SO} | ca Mg? |Nat 4K+
1975 r.

24/X | 13,0 | 249,0 | 51,0 | 10,0 | 44,0 | 44,0 | 9,0 | 0,44

p. AnTHalrHp y yorbs

1973 r.
30/1 6,9 | 237,9 | 23,6 | 514,0 | 196,4 | 31,4 | 73,9 1,08
24/11 | Her | 128,6 | 5,0 | 244,9 | 71,3 ' 5.9 | 78,9 | 0,54
17/V " 2135 | 23,0 | 108,6 | 66,5 { 19,6 | 36,7 | 0,47
1974 r.

02/IV | 12,0 | 214,0 | 29,0 | 912,0 | 235,0 | 75,0 | 132,0 | 1,61

p- Ak-Cyy y yerbs

1974 r.
03/1v 3,0 253,0 28,0 306,0 98,0 98,0 8,0 0,79
18/V 12,0 259,0 23,0 432,0 95,0 77,0 73,0 0,97
22/ VIII 11,0 215,0 68,0 192,0 400,0 55,0 7,0 0,95
18/1X Her 303,0 128,0 422,0 32,0 75,0 222,0 1,18

1975 r.

14/111 " 9299,0 | 26,0 | 346,0 | 60,0 66,0 | 76,0 | 0,80
15/V 1n,0 | 2730 | 62,0 | 784,0 | 44,0 | 117,0 | 957,0 | 1,54

Bonn p. Tanac B BepxoBbfiIX umenn MuHepasausauuw 110—
226 wmr/nM® (c. Kapaoil) u OueHb pesko BripaKEHHHH T'uipokap6o-
HaTHBIH Xapakrep ¢ mpeofJajaHHeM KaJblus B KaTHOHHOM COCTaBe.

B oraenbHHe mnepuopbl MHHepasnulanus peuHoil Bogbl y c. [lo-
KpoBKa nocrurana 0,76 r/nm3. B mownoM cocraBe Bo3dpacrana poJis

woroe SOF~ u Mg2?t+ oruacra Nat, Kotopue cTaHOBUNNCH TOMUHHPY-
IOIKMH Ha y4yacTKe peku MexAy c. IlokpoBka u r. HxkamOya. Ilo-
INo6GHOe COOTHOLIEHHE HOHOB 3@ HEKOTOPHIM HCKJIIOUeHHEM COXPaHANOCh
u 10 Hu30oBbeB p. Tanac (tabua. 5.15).

XuMuyeckoe KauecTBO peYHHX BOJ B OTHOLIeHHH COjepXaHHsi pac-
TBOPEHHBIX OPraHHYeCKUX BelLECTB W OHOTEHHBIX COEJHHEHHH Xapak-
TEPH3YeTCA OKHCJIEMOCTBIO, KOHIEHTpalMell HHUTPATHHX, HUTPHTHHX
HOHOB H KaTHOHOB Xejie3a (Taba. 5.16).

B GonblliHCTBE ciyyaeB COLEPXKAaHHE PpacTBOPEHHHX OpraHHye-
CKUX BeniecTs B Boje pek Uy u Tanac HeBenuko, ocoGenno B Havasne
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Ta6nuua 5.14

Munepamn3anus 1 XAMHYECKull cocTas peuHoit oAbl Ha yyactke p. Uy
or ¢. Afinapan po ycrsa p. Kypararsl

ConepianHe HOHOB, MI/aMm®

MHuepa-
Iata .nnaauu.n,
HCO;™ Ci—~ SOE_ Ca2+ Mgzt Nat + K+ riam
p. Uy y Afinapam (Boite yeres p. Kypararu)
1974 r.
15/VII 244 99 422 76 39 204 1,09
26/VIII 244 92 600 80 73 218 1,31
31/X 307 89 600 110 61 <9222 1,39
1975 r.

15/111 I 200 31 ' 182 52 l 51 I 65 0,58
16/VII 244 88 336 40 70 14 0,79
p. Kypararu y x.-p. cr. Acnapa
1974 r.

16/ VII 254 148 413 64 44 233 1,17
24/VI1II 185 128 330 60 I 55 I 169 0,95
31/X 244 122 235 46 19 146 0,84
1975 r.

11 | 132 40 | 888 | 90 | 128 | 171 1,45
p.- Kypararu y yeres
1974 1.

15/VII 376 284 1512 142 I 15 ’ 817 3,14
26/VIII 307 305 648 150 79 311 1,80
1975 r.

14/111 l 317 91 l 442 l 80 68 l 170 1,27
16/VII 264 128 595 48 l 107 226 1,37
p. Uy umxe yernst p. Kyparatu
1974 r.

15/VII 232 92 518 68 49 229 1,23
26/VIII 244 106 432 90 67 147 1,09
31/X 303 39 312 120 55 72 0,90
1975 r.

15/111 299 37 566 76 68 184 1,23
16/VIIl 151 85 451 56 73 15 0,83




Ta6suna 5.15

Murepaausanus (X u Mr/aM®) u OTHOCHTENbHOE COAEPXaHHe riaapHefwmx HoOHOB
(% no ob6nemy) B peunolt Boae na ywacrre p. Tanac g 1971—1975 rr.

TTyHKT Ha6momenul Zu HCO3~ cl- soz— Cazt Mgz Nat+ © K+
¢. Kapao# 110—226 | 72—89 | 0—2 | 10—22| 58—78| 16—24| 8—20
c¢. OprnoBka 208—456 | 59—80 | 3—9 | 12—22| 54—65| 29—37| 4—14
c. Kuposckoe 236—556 | 35—78 | 4—18 | 10—45{ 20— 52| 28—51 | 14—46
¢. TlokpoBka 238—760 | 50—77 | 4—5 10—70| 19—69| 26—68| 8—60
r. Jxambyn 213—1276] 17—50 | 546 | 28—77) 12—29| 2271 7—69
kax «TpynoBoit 528—1254{ 18—48 | 4—39 | 37—76 | 19—48} 1060} 12—70
ITaxapb»

BAxp TemupGex 411—896 | 25—51 | 9—23 | 34—55| 16—38| 22—58 | 20—57
¢. Yuapan . |457—1309] 24—56 | 6—14 | 31—67| 14—36| 22—59| 7—64

BereTaluonnoro nepuoja. Ho B xoHne Bereranuonsoro nepuona 49acro
#Habaionanoch peskoe oforamiende BOL STHMH BELECTBAMH.
HameHunBOCTE COJlepKAHUA PacTBOPEHHBIX OpraHuueckKHx H Oimo-
TeHHBIX COEJHHEHHMH B pevHOHl Boje B TEYeHHe roja BechbMa 3HauH-
TeJbHas, 0cOOEHHO B Ccpe/lHeEM TeYyeHHHM H HH30BbfX peK. Ilepmanra-
HaTHag oKucaseMocTe usMeHsercs ot 0,16 no 10,40 mr/am® arTomap-
Horo Kucjopoga B Bogax p. Uy u or 0,08 no 8,40 mr/nm® atomapHoro
KHcaopoaa B Bojax p. Tanac. Mz asorconepxamux coenuHeHuit B pey-
HBIX BOJl@X B HauOoJjblleM KOJIHUECTBE PACTBOPEHH HHTPATHI: Macco-
Basi konneHTpanus moHoB NGz~ nocruraer 1,6—1,9 mr/am®. Conepxa-
HHE HUTPHTHOH (POPMBI a30Ta HAMHOIO HHXe — MaKCHMaJbHas KOH-

nenrpanpus HoHa NOz cocrapuna 0,46—0,98 mr/am3. Ammuayuas
¢opma a3oTa 1Mo KOHHEHTPAlMH 3aHMMAeT IPOMEXKYTOUHOE NOJIOKEHHe

(0,66—0,96 wmr/om® NH;“). KoauyectBo ¢ocaTtoB B BOje HA BCeM
nporsixkenud pekd He mnpesbnlaer 0,120 mrfam® gaa p. Yy u
0,132 mr/am® mast p. Tanac. MakenmyM ¢ocdatoB npuypouen K KOHILY
BpereraguoHHoro nepuofia. KouneHnrpauus xenesa uamenserca or 0,0
no 3,9 mr/am® B Boge p. Uy u or 0,01 no 2,6 mr/aM® B Boge p. Tanac.

OpocHTenbHbie BOab. HaGioneHus 3a MuHepasiH3aliHel H
XMMHYECKMM COCTaBOM BOJH IPOBOJHJNCE TaKXe B MarucrpalibHbIX
KaHasax, B CHCTEME MEeXXO3AHCTBEHHHX KaHAJIOB ¥ B pacnpelenure-
J9X HAa TJOLLA[H H3yyaeMBIX SKCINEPUMEHTAJBHBIX YUYaCTKOB H CeJNb-
CKOXO3STHCTBEHHBIX TTOJIEeH,

XuMHUecKH#l COCTaB OPOCHTENBHBIX BOJ ONpPENENsieTcsl YCJAOBHAMH
¢dopmupoBaHusa u pexuma cToka pek Uy u Tasac. O6mas KOHREHTpa-
HHS pacTBOPEHHBIX BEIIECTB B OPOCHTEJBbHBIX BOJAaX H3MEHSETCS OT
0,12 no 1,19 r/am?® (raba. 5.17 u 5.18).

XumuueckHH COCTaB OPOCHTEJIBHBIX BOJA Ha OpollaeMbiX MacCHBaX
B cpenne#t yactu Oaccedina p. Uy u Tanacckoit ponune nopobeH co-
craBy OOJBLINHCTBA TOPHBIX BOJOTOKOB: Npeobiajfanue rHApoKap6o-
HaTHHX HOHOB B aHHMOHHOM cocrape (35—70 %) u cmemanHhHB Karth-
OHHBIH COCTaB ¢ HEKOTOPHIM npeoGsananneM HOHOB Ca?t,
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Ta6nmna 5.16

ConepXande GHOTEHHBIX M OPraHMyecKuX coeauHeuu#t (Mr/am®) B somax pek Yy
u Taaac a nepuon 1971—1975 rr.

OKHCseMOCTh, MT/OM? aToMap-
HOT'0 KHCJOPOAA
NO3” NOG NHj Fosm
MocT nepMauraHaTHag | GHUxpoMaTtHag
oT Ao oT no oT o oT A0 oT pate] oT no
p. Yy
Bypyanaficka#t mocT 0,004 1,260 0,003 0,260 0,009 0,320 0 3,90 0,16 2,96 — —
UyMnIlicKad NI0THAA, 0,000 1,290 0,002 0,190 0 0,660 0 0,35 | 0,56 | 10,40 | 4,08 | 43,3
BepxHul Oned .
c. TamyTkyas 0,070 1,320 0,001 0,600 0 0,960 0 0,25 | 0,64 2,72 — —_—
p. Kpacunasn
Brue 3BUK { 0,110 | 1,600 | 0,006 | 0,080 | 0 | 0,540 | 0 [3,00] 0,24 | 6,10 | 2,0 | 29,3
p. Tanac
¢. Kuposckoe 0,008 1,900 0,002 0,100 0 0,500 | 0O 0,40 | 1,10 | 6,80 — —
¢. [Tokpoeka 0,005 1,600 0,001 0,080 0,100 0,500 | 0,25 2,50 0,08 | 5,70 — —
r. Dxkambyn 0,005 0,440 0,001 0,450 0,310 | O 2,40 | 0,16 | 6,16 — —

é kax «Tpynosoit ITaxapes | 0,005 0,670 0,006 0,980 0,370 | 0 2,30 | 0,08 | 8,40 —_— —
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TaGauna 5.17
0O6wag xapakTepHCTHKA MHHEPAAH3AUHU (Mr/AM3) OPOCHTENBHHIX BOA B AoAuHe P. Uy
1971 r. 1972 r, 1973 r. 1974 1. 1975 r.
O6beKT HabaaeHRE ® ° ° ° °
) o [ Q [7]
oT no g or 0 g or o Z or no E oT A0 &
& & & & &
< [n) o ) ]
Opocnrenvuas cucrema 364K
3BUK —_ — — 197 373 | 310 343 | 517 | 407 | 296 | 484 | 390
Kanan COBXO3HHIH — — — 470 693 599 358 | 451 395 304 | 645 | 476 | 388 | 716 | 533
Kanan [MognuTHBaOM AN 330 | 473 | 377 | 313 | 357 | 335 | 380 | 577 | 478 | 480 } 640 | 560
Pacnopeaentrtens P-15 245 595 345 | 293 | 303 | 298 213 | 476 | 344 384 | 424 403 — — —
Ar-DamnHckas OpOCHTeNbHasg cHeTeMa
KaHan ATGaliHHCKHI — — — 436 | 811 548 420 | 886 | 714 — — — 268 | 864 ; 561
Pacnpeaenurene P-808 314 | 583 404 435 621 512 374 492 | 422 | 412 | 1190 | 843 | 388 | 906 | 614
Teopruepckas opocHTeqbHasg cHCTEMA
Kanan I'eopruenckuft 390 | 496 | 430 | 404 | 529 | 451 | 514 | 789 | 611 — — —
Kanan ¥YcneHoBckmit 378 | 617 | 471 | 408 | 481 | 433 | 370 | 624 | 464 | 370 | 624 | 488
BoaoBHIYCK Ha 3KCIe- 286 | 386 | 331 384 | 446 | 421 — — -— — — — — — —
PHMEHTANBHOM NOJe
TawmyTKynbCKas OPOCHTENbHAA CHCTEMA
Kanan ITpaBoGepexuuii — — 571 915 | 704 | 633 | 852 | 702 — — — — — —
BoJoBHIYCK Ha 3KcIe- — ~ — 634 | 1005 | 821 | 837 | 896 | 867 — — — — — —

PHMEHTANBHOM II0JE




Tabauna 5.18

Munepaansayua (Mr/am®) opocHTEABHBIX Boj, B poaune p. Tanac

1971 r. 1972 r. 1973 r. 1974 1. 1975 r.
OG6BeKT HAGMoneHni o 3 b 8 b
or | no | & ot | no Zlor|mo|E |or]|aolE |or|me] &
& a & & &
o o o [3) (%)
Kanan Kafinasap 118(252{171{200|575}304| — | —| —|260]590]425)2121430]300
Kanas Jxannak- |121[306] 183|181 434|304 ) 110204j157] —| —] —{312|832/449
THAB
Kanaa BoabTor 1401194 ]163) 195446 ) 276 | 158 [226]193) —| —| — —}] —] —
BoaoBunyck Ha 140|286 | 196 | 240 | 555 | 403 —|104|361(259 352
SKCIepHMeHTalb-
HOe ToJe ¢ 03HMOM
NIneHHLeR
BoaoBunyck na — —| —1{227[434{339| — —~ — | —| — —| —] —
3KCIepHMeHTalb-
HOe IoJie C acnap-
neToM

PexxuM MMHepasiH3aLMH M XHMHYECKOTO COCTaBa OPOCHTENBHBIX BOX,
XapaKTepH3yeTcsl CHHxKeHueM oOlieli MHHepaJH3alMH B BereTalHOH-
Hbf IlepHOJ, NPHYMHON YeMy CJYXXHT yBeJMUCHHE IHTAHHA peK 3a
cYyer TafsHHA BHICOKOTOPHBIX CHeroB. IIpH yMeHbLIEHHH MHHEepaJH3allHH
OpOCHTENBHBIX BOJ, YBEJHYMBAETCA OTHOCHMTEJIBHOE COLEpIKaHHe HOHA

HCO; B aHHOHHO# YacTH M HOHAa Kanblps B KaTtvouHol. dons moHa
Cl- B Bomax opocuresiphbix cucteM 3BUK u Ar-Bamunckoii mana,
He npepbnuaer 11—12 % cymmer aBmonoB. OpocutenrHuie ok Ta-
IIYTKYJbCKOH OPOCHTEJIEHOH CHCTEMBl B BEr€TAllHOHHEIH NEPHON B OT-
JIMYHE OT OPOCHTEJIBHBIX BOJ APYTHX CHCTEM, PAaclONOMEHHBX BBILIE
no TeueHuio p. Uy, uMelor cyapdatHbifi xapakrep (47—83 Y% mo o6b-

€My HOHOB orm ), a B COCTaBe KATHOHOB npeobnanaer Hatpuii. Boanl
OTJIHYAIOTCH JOBOJBLHO BHICOKOH MuHepanmudanueir (0,57—1,00 r/nm?3)
B TEUEHHE BCEro roja.
3a mepHOJ HCCEZOBAHHH MOXHO NPOCJIEIHTh HEKOTOpOE yBenHYe-
HHe cpelHell MHHEPAJH3aLHH OPOCHTEIBHBIX BOJL HAa BCEX OpoLIAeMbIX
maccupax. Hampumep, ecnu cpeiusas MuHepaJu3alius BOJL KauHana
IopnureBaomusi  (3BYK) B 1972 r. cocrasuna 0,377 r/om3, 710
B 1975 r. ona yxe paBHanack 0,560 r/am3. CootBercTBenuo aias Ar-
amTHHCKol opocHTespHOM cucremb (P-808) B 1971—1972 rr. mune-
panu3auus paBussaace B cpennem 0,458 r/am®, Torma kak B 1974—
1975 rr. oHa cocraeaaia 0,728 r/om®. YeennuMBaeTcs W ROJsI TOKCHY-

Hbix nonoB (SOF~, Nat). OnucwiBaeMylo TEHIEHLMIO MOXHO IPOC/Ie-
JUTh IO AAHHEIM HabaloleHuii Ha I'eoprueBCKOM OpPOCHTENRHOM KaHaJje
u B pacupenenurene P-15 (3BUK). IloBhienpe MHHEpaIU3aHH OPO-
CHTEJIbHBIX BOJI B MHOTOJIETHeM pa3pe3e omnpefessiercs OOLHUM yBEJH-
YeHHEM MHHepaNM3allMd PeyYHblX BOJ B CBS3H C PA3BHTHEM OPOLIEHHS.
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Bonapl, moflaBaeMsie Ha OPOCHTEJABHYI0 ceTb TaJlacCKOH JOJMHEL,
MeHee MHHepaJiH3oBaHb, ueM B Yyiickodl nonuHe. MakcumaJsibHas
MHUHepa/iu3alus Habmonanace B kaHasle Kafimazap B 1974 r.
(0,59 r/nm3). B ocHOBHOM 3Ke MHHEpAJH3alUsl OPOCHTENbHBX BOJ He
npespinana g cpenHem 0,3—0,4 r/om3, a B 1971 u 1973 rr. oHa cocra-
puna Bcero 0,16—0,19 r/om%. B TeueHue Bcero ropa OPOCHTEJBHBIM

solaM Tamacckoil NosuHbl ceoiicTBeHHO npeobnagaume vonop HCOj
u Ca2t.

Ilo OYTH CJleJOBAHHA OT I'OJIOBE MarucTpajbeHOro KaHaJa Lo Opo-
[IaeMblx NoJell NoOAaBaeMas JJf NOJHUBa BOLa OOOraulaerc COJSIMH
32 CYET PaCTBOPMMBIX BEUIECTB, COAEPKALMKCA B TOYBOTPYHTAX,
4 TaKxe MoJ BJAMSHHUEM HCNAPEHHUS H BHIKJIMHHMBAHHUSI PPYHTOBHIX BOA
B pycia KaHaJoB.

Cpenu a3oTcolepiKallMX COoeJHHEHHH B OPOCHTEJBHHIX BOAAX Ha
BCEX opollaeMblX MaccHBax mnpeo6aajfaloT HUTPaThl, MaKcHMaJbHas
KOHIEHTpauHa Kotophix gocruraer 9 mr/am® (raba. 5.19). Koruenrpa-
uva HUTPUTHOH M aMMoOHUHHO!N (OpM 230Ta 3HAYUTENLHO HHIKE: J0

1,4 mr/om® wona NOz u no 2,24 mr/am® uona NH{. Kounenrpanua
HOHOB Kene3a u3Mepsercs B npexgenax 0—2,56 mr/nM3, a docdaros
(no nauupim 1971 r.) — or 0,001 o 0,34 mr/amd.
KoannektopHo-apeHnaxHBe BojaH. MaccuBb, pacnolo-
JeHHBle N0 CTBOPY, NepNeHAMKynspHoMy k p. Uy, u OTHocsluecs
K opocutenbubiM cucremaM 3DBUK, Ar-Bamunckoit u I'eoprueeckoi,
XapaKTepu3yloTcsd KaK pasjIMdHbiM XMMH3MOM KOJIIEKTODHO-ZpeHax-
HBIX BOJ, TaK H pexumoM paboThl KOJNJIEKTOPHO-IPEHaKHOH CeTH.
Cpennss roJoBas MHHEpaJM3alUs KOJJIEKTOPHO-JIPEHAXKHBIX BOA
Uyiickoit gonuHbl noBceMecTHO npeebllaer | r/am3, B HEKOTOPHIX KOJ-
aextopax pocrurast 2,8—3,0 r/am3. MakcumasnpHasi MHHepau3anud
XapaKTepHa IS KOJJEKTOPDHBX BOA TallyTKyJbCKOro OpoOIaeMoro
maccuBa U 3B4K, a B sBoxe I'eoprueBckoro opouraemMoro MaccuBa oHa
npakTuyecku He npesnimaer 0,8—0,9 r/am® (raGa. 5.20).
Konuentpanus cosefi B KOJJIEKTOPHO-ApPEHaXKHOH Bole B 2—
3 pasa Gosblile, YeM B OPOCHTENBHOH, a JOMHUHMPYIOIIMMH CTAHOBATCSH

vonn SO}~ u Nat (rabn. 5.21).

Haubonplian pa3Huia B MHHepaJH3aNUH OPQCHTENIbHBIX H KOJIJIEK-
TOPHO-APEHaXHBIX BoJ Habawganuck B opollaeMoM Maccuee 3BUK,
4yro 0OYC/IOBJIeHO Pa3HOoM CTENEHbI0 YYacTHsi BO3BPATHHIX BOJ B IH-
TAHHHM BOJOTOKOB, a TaKiKe DasJIMYHOH 3aCOJIEHHOCTBIO MO'BEHHOrO
cJiosl B Npeflenax UCCJeNyeMoro KOHTypa.

KonsektopHas cete opocurensHoro maccua 3BUYK npencraeasier
COBOKYNHOCTb €CTEeCTBEHHBIX 0ajioK H BOA0TOKOB. CTOK KOJJIEKTOPOB
¢bopmupyercs 3a cuer ApPEHUPOBAHUA IPYHTOBHIX BOX, COPOCOB C CEJb-
CKOXO3SIHCTBEHHBIX NOJIEH M NMONYCKOB M3 MpYJIoB, OTKYyAa KOJJIEKTOpa
6epyT Hayano. YCJIOBHs NUTAHUS ONpPE]E/sI0OT OCOGEHHOCTH XMMHYe-
CKOTO pexuMa KoJuieKTopHbeix Boj. OTTok mo kosnektopy K-13 co-
ctaBnser 3—14 %, no konaekropy K-14 — ot 12 a0 14 %, no konsex-
topy K-15—7—15 %, no komnektopy K-16-— 19—24 %, no kosiek-
Topy K-17 — 14—18 % u mo p. Cyxynyk — 18—38 % o6uwero o6bema
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Ta6anna 5.19
Conepxanue (Mr/aM*) GuOTeHHbIX H OPTAHHYECKHX COCAMHEHHfi B ODOCHTENbHLIX HOJAX

el

NOg NOy” NH;" P Feyem OKHCJISEMOCTE, MT/AM® aTOMAaPHOTO KHCAOPOXA
Tog ne PMAUTAHATHA S 6HXpOMaTHAS
oT a0 oT 10 or o ot o oT 1,0 *
oT 1,0 oT 1o
Opouaemesii MacenB 35UK
1972 { O 4,30 | 0 0,540 1 0 0,50 — _ 0 0,40 — — — —
1973 | 0,70 | 1,80 | 0,020 | 0,600 ] O 0,82 — — 0 0,20 — — — —
1974 | 0,14 | 0,29 | 0,007 | 0,450 | 0,01 1,10 — _ 0 0 0,32 - 5,84 — —
1975 | 0,04 | 0,33 | 0,009 ) 0,250 | 0,21 0,25 — — 0 0 0,08 17,60 — —
Ar-Bamuackafi OpolldeMHit Maccup
1971 0,40 | 0,75 | 0,002 | 0,007 —_— — 0,005 0,34 0,02 0,10 1,6 2,2 4,5 18,6
1972 | 0,20 | 5,60 | 0,03 1,40 0 0,50 — — 0 0,50 — — — —_
1973 | 0,36 1,80 | 0 1,20 0 0,10 — — 0 0 — — —_ —
1974 | 0,09 | 0,31 | 0,001 | 0,013 | 0,05 | 2,24 — — 0 2,5 0,16 0,40 — —_
1976 | 0,10 | 0,29 | 0,007 | 0,022 | 0,01 0,13 —_ —_ 0 0 1,36 13,20 — —
TeoprueBckuil OpollaeMHii MaccHB
1971 | 0,20 1,00 | 0,002 | 0,006 -~ — 0,002 { 0,007 0,04 0,12 1,5 3,2 2,8 16,9
1972 | 0,20 6,12 | 0,004 {0,300 | O 0,70 — —_ 0,05 0,83 — — — -
1973 | 0,40 3,1 0,020 10,040 O 0,85 — — 0,05 0,26 — — — —
1974 | 0,02 0,60 | 0,003 {0,160 ; 0,02 | 0,81 — — 0 0,38 0,88 4,96 —_ —
1975 | 0,007 | 0,25 | 0,010 ) 0,8% | 0,18 | 0,25 — — 0 0 0,16 4,1 — —
TawyTkynbCcKuli OpOlIdeMEi Maccus
1972 | 0,40 | 2,70 | 0,070 { 0,460 | O 0,16 — — 0,08 0,27 — - — —_
1973 | 0,45 1,49 | 0,02 | 0,400 | O 0,51 — — 0,10 0,32 — — -
1974 | 0,05 | 0,24 | 0,000 | 0,004 | 0,26 | 0,32 — — — — 0 1,20
Tanaccknit opomaemuit Maccus (cHcTeMa pex Kymuiurar u Ypmapan)
1971 | 0,05 | 2,00 | 0,001 | 0,067 — — 0,001 | 0,007 — — 0,5 2,6 3,0 110,0
1972 | 6,0 9,0 0,140 10,20 | O 0 — — 0 , 0,15 — — —_ —
1973 [ 0,41 [ 0,8 | 0,025] 0,080 | 0,05 0,68 — — 0,01 0,35 — — — —
1974 | 0,008 | 0,090 | 0,001 { 0,350 | 0,01 0,22 — — — — 0,08 1,44 — —
1975 | 0,04 | 0,29 | 0,011 | 0,065 | 0,007 { 0,17 —_ _ — — 0,16 5,12 — —
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XapaKTepHCTHKa MHHEPaJHIauwu (r/Am3) KOJNEKTOpHO-IpEHANHKX ROA B AONHHe p, Uy

Ta6auua 5.20

1971 r 1972 r 1973 r 1974 r 1975 r

O61BeKT HaBmodeHHA

S e R B - A R B - I B 3 B B

Opomaemuii Maccus 35UK
p nyy.ﬂy;( (uux- — — — 0,745} 1,379| 1,068 0,275} 1,31 | 0,802} 0,449 3,227 1,456| 0,706 1,80 {1,298
HHA CTBOp
Koanextop K-17 — — — | 1,062 2,786 1,676 0,506 2,458 1,610} 1,103| 2,176 1,757 | 0,60 | 2,922|1,625
Koanextop K-16 — — — [ 0,98312,385] 1,636| 0,73 | 2,44 | 1,629 1,465 3,118| 1,953| 0,804 | 4,33 (2,178
Koanexrop K-15-1° | 0,247} 0,759 | 0,548 0,517 1,893 1,211 | 0,715{ 3,830 1,875 0,562 5,210| 2,149| 0,696 3,93 |1,783
Koanektop K-14 — — — 1,625 2,609| 2,060 2,007 | 3,568 | 3,042 0,824 0,988} 0,906| 1,41 | 4,20 |2,356
Konnekrop K-13 — — — 0,825/ 1,331 1,082 0,608 |,386| 1,041 0,736 1,368] 0,941} 0,796{ 1,072,0,912
Ar-BamuHcKHA opOLIaeMKEl MaccHs
Kamwimanosckui — — — | 0,547/ 1,115} 0,697 | 0,559| 1,02 | 0,687 0,606 0,768| 0,678| 0,632 1,392 |0,991
KOJNEKTOp (YCThe)
Konnekrop K-2 0,999} 2,166 1,416} 1,359} 2,643 | 1,805] 0,795 1,565 1,352| 0,971 3,733| 2,140| 1,32 | 2,24 {1,805
(BX04 Ha Maccus)
Koanexrop K-2 0,8!8|1,73 | 1,212| 0,650 1,816 1,205 0,963| 1,540{ 1,271{ 0,900} 1,416} 1,158| — — —
(BHXO0J C MaccHBa)
Hpena I 2-7 0,353| 1,391 1,031 0,580 1,715| 1,040| 0,900| 1,773 1,522} 0,553 2,461 | 1,430 — — —
TeoprueBckafi OpOlIaEME MaccHB

Konaektop K-2 0,744) 0,762} 0,753 | 0,686| 1,018| 0,873} 0,936 (,166] 0,960| 0,878 1,61 | 1,183| 0,424 0,79610,615
C6poc K-2 — — — - —_ —_ 0,939 ,008] 0,764 — —_ — 0,400 0,732]0,545
p Kanrath — — — — — —_ 0,434 0,876 0,596 | 0,360 0,734| 0,577 | 0,390| 0,436]0,388
(c Caasuoe)
Ipena (¢ Cnamuoe)| — — — — — — |0,645] 0,919 0,815| — — — — — —

YRanoBcKHE KO-
JleKTOp

TamyTkynbcKHA OpPOIIAEMN MAacCCHB

| - I - | _ l2,469|3,498,2,809|

1,47 l l,973| l,72l| 1,46 \ 1,972|l,716
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Tabauua 5.21
CpanunrenbHas XapaKTEepHCTHKA MHHCDANHIAUHH H HOHHOrO COCTaBA OPOCHTEALHMWX H KOANEKTOPHO-ipeHalKHWX BOJ,

Cpenusis MHHe pajJH3auHs ZH, r/am?
Kareropus Bon Oruomenne ! JoMHHEHDYIOWHE HOHK
1971 r, 1972 r. 1973 r. 1974 1. 1975 r.
Opowaemutit macens 3BYK
OpocutenbHiie 0,345 0,396 0,358 0,441 0,494 1,6—4,6 (3,4) | HCO;, Ca®t, Mgt
KOJIJIEKTODHO- .
ApeHaXHHe 0,548 1,439 1,666 1,527 1,692 SOZ~, Ca?*, Mg**
Ar-Bammnckuii opollaeMulit MaccHB
OpocHTenbHHe 0,404 0,534 0,568 0,843 0,587 1,6—3,2 (2,4) | HCO7, Ca?*, Nat
KOJLNIEKTOPHO -
ApeHaKHHe 1,314 1,187 1,208 1,351 1,515 S0Z~, Na*t
Ieopruencknit opolraeMuit Maccus
Opocurensune 0,331 0,441 0,397 0,537 0,488 1,0—2,3 (1,8) | HCOy, Ca®t
KOJNIEKTOPHO-
ApeHaXHHe 0,753 0,873 0,784 0,880 0,501 SOZ~, HCO7, Ca?*, Nat
TawyTKyJbcKal OpOlIaeMEl MaccHB
OpocHTeNbHHE — 0,762 0,691 0,651 2 0,7022 2,4—4,1 (3) S0Z, Nat
KOJIIEKTOPHO-
ApenaxHhe — — 2,809 1,721 1,716 SO7~, Nat
Tanacckait opomlaeMuit MaccHB
OpocHTenbHHe 0,178 0,325 0,157 0,342 0,367 0,8—2,0 (1,2) | HCO3, Ca’*, Na*t
cOpocHHe
0,207 0,40 0,311 0,271 0,404 HCO7, Ca’t

! OTHoweHHe MHHEpaNH3AUHH KOJJIEKTODHO-APEHaXHHWX BOA K MHHEDPANH3ANHH ODOCHTENbHHX BOM.
2 Mudepanusanug BoAu p. Uy y c. Tamyrkyns.
Mpumeuanue Luppu B ckobkax — cpenee 3a 1971—1975 rr.



KOJUIEKTOPHO-IpCHAaXHBIX BOJ ¢ 3KcNepuMeHTanpHoro Kontypa 3BUK.
Bona ¢ HauMeHblIeH MHHepanuzainHeli XapakKTepHa IJs KodJieKTopa
K-13, uro obbacHAeTcA ydacTHeM B NHTaHMH KOJUIEKTOpPa MNOMYCKOB
BoAH ¢ JlyHraHckoro o3epa. 3HayeHHe MHHEPaJH3aLHH KOJJeKTOPHO-
JpeHaKHbIX BOJ, Majo H3MEHAJNOCh B TeueHHe Bcero nepHoja HabJio-
nennit, Boxst konnekropa K-14 uMenn MakcUMalbHYI0 MHHEDATH3ALHIO
no 3,6—4,2 r/faM3, Tak KaK OCHOBHOE NHTaHHE KONJEKTOp NoJyyaer
3a cuer rpynToBHX BoA. Koanektop K-15 orsnyanca nauboiee 4erko
BRIDAXKEHHBIM XHMHUYECKHM DeXuMoM (pHc. 5.7). YpejquueHHe KOJJEK-
TOPHOTO CTOKAa B BEreTAl[MOHHBIH NepHoj XapaKTepH3OBANOCh YMEHb-
IcHHEM MHHEpaNH3alHH KOJJEKTOPHO-J[peHaXHHX Boi. B 3HMHe-Be-
CEHHHH NepHol NpPH OTCYTCTBHH NOJNHEBOE MHHepanH3alHA KOJJeK-
TOPHO-JPEHaXHbIX BOJ BO3pacTaer.

Bonozaboprsl H NONycKH HApPyUWAalOT PeXHM KOJJNEKTOPOB, NOITOMY
YeTKoll 3aBHCHMOCTH MeXKIy PacXOlaMu M MHHepafausalHcH BOAW He
yCTaHOBJIEHO.

Hab6atonenuss 3a mMuHepaJjuzanuel 1 XUMHYECKHM COCTaBOM KOJI-
JIeKTOPHO-IpeHaXKHBIX BoA AT-BaluHcKoro opolilaeMoro MaccHea Mpo-
BOAMJIHCH Ha KoJeKTopax Kampimanoeckom u K-2, a Takxe Ha npeHe
J-2-7.

MunumansHOH MHHepanH3alHel XapaKTepHaosajauck Boabl Kambl-
LIaHOBCKOro Kojnektopa (puc. 5.8). CrabMarHOCTE MHHEpaNH3aLUH
MOXKHO OOBSICHHTD PEeryMHpYIOLIHM BAHAHHEM BOx p. Uy, TaK Kak KoJ-
JIEKTOpD pacnojioXeH B NPHPYCJIOBOH mofiMe.

XuMHueckHii pexuMm Bogj KoaneKropa K-2 xapakrepusopancs sa-
MeTHHIMH KojlebaHHAMH MHHEPaJH3alH¥, NpHUYEeM B pe3ysbTate aHa-
JH3a CepHH H3MepeHHH yCTaHOBJeHo, Yro KojieGaHus MHHepaJjH3aluH
BOJIbl Ha BXOJI€ H BHIXOJE H3 OpOIlaeMOro MacCHBa NOYTH CHHXDOHHB,
a MuHepasH3anHs KOJANCKTODHO-APEHAaXHBIX BOA, cOGpachiBaeMBIX
B p. Uy, MeHbllle MHHEPANUSAIHH BOAH, NpHXOAAIIER Ha MaccuB. KoJ-
nekrop K-2 siasiercss mpogodikenueM Kosulektopa K-12 (opomaeMsri
maccue 3BYK). BeposTHo, peXuM NHTaHHA KoJJieKTopa Boiie AT-
bBamnnckoro opormaeMoro MaccHpa H onpejeifer konebanue MUHEpPaA-
JH3aUWH NpH BXOJEe ero Ha 3KCOepHMEHTaJIbHbIR KOHTYp (MaccHB).
A Gonee npechsie c6pocHble H KOJNICKTOPHO-APEHAXKHBE BOJB 3TOTO
MaccHBa, nonajas B Kojuiekrop K-2, cHUKAWT B HEKOTOPO# CTeneHu
{70 30 %) ucxomHy0 MHHEpPaJH3ALHIO BOABI B HEM.

B npene [1-2-7 6blio oTMeueHO Pe3KOe yMEHBIICHHE MHHEpPaJH3a-
LHH BOAK BO BPeMs TOJHMBOB H cTabuibHOEe ee 3HaucHHE B HeBerera-
INHOHHBLIA NepHoJ C NOBBIUEHHEM CPeaHuX 3Havenuiéi or 1,30 r/oms
B 1971 r. no 1,70 r/um® B 1975 r. Cpenussa rofosass MHHEpaJH3ALHS
KOJLTeKTOPHO-ApeHaxHbX Boj AT-BamuncKoro opolaemoro MaccHBa
yBennuHpactca Ttakxke or 1,19—1,22 r/am® B 1971—1973 rr. 1o
1,515 r/om® B 1975 r. (cMm. T1aba. 5.20). [lo xuMMuECKOMYy COCTaBy
BOJH MOBCEMECTHO CYJb(aTHO-HATPHEBHIE.

OcHoBubiM HCTOUHHKOM nuTanus kdanektopa K-2 (Teopruesckas
OPOCHTENIbHAS CHCTEMA) HABAAIOTCA JPeHaxHble BOJH, NOCTyNalollue
C JleBoro M npaporo “6epera B KOJJIEKTOP MO MHOTOUHCJEHHBIM Jpe-
HaM. B cBA3u ¢ manok MuHHepaimzanuefi rpyHroenx son (0,3—
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Puc, 5.7. Munepanusauna (r/aM®) u moMubt cocraB (MMosb/aM3) KoJLIEKTOpHO-

a — MHHEepaJIH3anHu4,

1—p. Cyxynyk;
7—

HCO; .

8§—Cl-, 9802, 10—Ca®, I —Mgr, 12— Na*.

8 — HOHHBIL cocTaB _ poxbl B koJaektope K-15-17,
2—K-13, 3—K-14,

JipeMakHux Boj opomaeMoro Maccupa 3BUK.

6 — pacXofE BONHI,
KOJIIEKTOPH:

4—K-16, §-K-17, 6—K-15-1". HoHu:



1,3 r/am3) W He3acONEHHOCTHIO BEPXHEro C/10s NOYBOrPYHTOB IPEHAX-
Hble BOJE TaKXe COAePXAaT OTHOCHTENbHO HeOOMpIIOe KOJHYECTBO
coneli, B OCHOBHOM MHHepaiu3aius B nepHon HabaloneHuii Konebanach
M e/am3

35r

30

25

1

20

101

5] :
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1971 ! 1972 ! 1973 ! 1974 l

Puc 58 MuHepanusanus KOJIEKTOPHO-IpeHaXKHRX Boz Ha Ar-BamwHckoM opomrae-
MOM MaccHBe

Kosnexropnt 1 — ][I 2-7, 2 — KamuiluaHosckHl, 3 — K 2 (Bxoa ua MaccHB), 4 — K 2 (BrIxog ¢ Mac-
CHBa)

M 2/gm’
145
10t
I — Fa L. ! ~~
osr TN/ ‘\‘~~\ Jl \\\\ .
3 ~ e
6z
IIIIIIIIII[[IlllllllJlllllJJLlLJLllllillllllLJ
1972 ' A 1974 ' 1975 |

Puc 59 HaMeHeHHe MHHepaJH3allHH KOJIEKTODHO-APeHaKHEIX
Boj, Ha I'eopTHeBCKOM OpOINaeMOM MaccHBe

I —xomnekrop K 2, ¢ Capwl Bynak, 2—p Kaarara

okono 3uHauenui 0,9 r/amM® ¥ 3a HeKOTOPHM HCKJIIOUEHHEM MaJi0 H3Me-
Hanace BO BpemeHu (pHc 59, Tabn. 5.20).

Munepanusanus Boasl B p Kanrarhl, sBasiolledcsl ecTecTBeHHOH
JIPEHOH, ellle MeHblIe, YeM BOAn B KoJutekrope K-2, M cocrasasiia
0,34—0,88 r/aM® B ee pemuMe MONKHO YETKO BBUIENHTH yBENHYEHHE
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MHHepaiH3alHy 3HWMOH 33 CYeT BO3PACTAHHA B NHTAHHH KOJUIEKTOPE
JONH TPYHTOBOTO CTOKA H NOCTENEHHOE YMeHbIEeHHe B BereTanHOHHbLIHR
nepHOJ 3a CYET NOCTYIJIEHH NAaBOAKOBHX H COPOCHBIX MaJOMHHepa-
JuzoBauubix Boj. [lo cocraBy — Boabl rHAPOKApGOHATHEIE, KaJbliHe-
BHE, Pexe CyabpaTHLe, HATPHEBHE,

Haubonee MuHepanu3oBaHHBIE KOJJNEKTOPHO-PEHAKHBIE BOABI Xa-
pakTepubl aas TaumyTKyJbCKOrO OpPOIIaeMOro MacCHBA, CpefHNAs NOJO-
Bas MHHepaJjH3auus Kotopslx B 1974—1975 rr. cocrasuna 1,72 r/am3,
a B 1973 r. — 2,81 r/gm® Bo Bpems BereTauHOHHOrO NepHOAAa MOBEPX-
HOCTHEIe cOpocH BOAb B UKaNnOBCKHI KOMNEKTOP OTCYTCTBOBaNH, pac-
xon Boant B 0,0 kM oT ycTes He mpeBmmmuan 15—20 a/c. Tlo xumuue-
CKOMY COCTAaBY BOAH — cynbdaTHhle NpH CMeIIAHHOM KATHOHHOM

cocTaBe (SOE_ > 65... 70 % no obbemy).

OpnuM H3 BaXKHeHIIHX BONPOCOB ABJAETCH BO3MOXKHOCTH HCIOJb-
30BaHHA COPOCHBIX H KOJUIEKTOPHO-APEHAXHBIX BOJ AJs OpPOLIEHHS.

IIpurogHOCTL BOAH AJiA OPOLIEHHS OLEHHBAETCA Mo oblilell KOHIeH-
TpanHH pacTBOPHMBbIX cofiell, (PH3HKO-XHMMHUYECKOMY COCTaBy HX, OHO-
JOrHYyecKHM H OaKTepHOJIOrHYeCKHM CBOMHCTBaM. B ycnoBusax sddex-
THBHO paboTalollero ApeHa)a W NpaBHJIbHON TeXHHKH OpOLIeHHA BOLY,
cojepxanylo MeHee 1r/aM® cofeli, MOXKHO NPUMEHATH ANA OPOLIEHHSA
6e3 Kakux-1ubo orpauudenuii, B oTeuecTBenno#i u 3apybexHON mpak-
THKe OPOLIEHUA HepPeAKO HCHOJb3YIOT BOLY € GoNlee BHICOKHM COlepiKa-
HueM coiefl (3—8 r/mm3), ¥TO Ha XOpOLIO APEHHPOBAHHBIX TEPPUTO-
PHAX BNIOJHE JOMYCTHMO.

IpurogHocTs BOAK [Jisi OPOLIEHHA OIEHHBAJach COrJIacHO 3Haue-
HHAM Kospduuuenra Ky (taba. 5.22), aBaglomerocs noxaszaTeleMm
1eJI0YHON XapakTepucTHKH BoaH (no Crebaepy).

KomnekTopHo-apeHaxuble BOAH BCeX HSYYaeMBIX MacCHBOB Xapak-
TepH3yIOTcsl cooTHollenneM HoHOB Nat > Cl-. Ha ocmoBauuu BeiumC-
JIeHHBIX HPPHranmHoOHHBIX Koadduuuenror (tabi. 5.23) MoxHO caenarte
BBHIBOJI, YTO B LIEJIOM KOJJIEKTOPHO-ApeHaXHble BOAH UylcKol nONHHE

Tabauna 5.22

Kaaccuduxayna kadectsa OpocHTelbHbIX BOf, (o CreGnepy)

HppHragHonusi

kosdduyent K KagecTBeHHAs OEHKA BOXK | OOmAan Xapak TePUCTHKA HCMOJIL30BAHHA BOMHI
B

Bosee 18 B Buicimedt cTenedd yno- | Boma MoXerT ycnemHo mNpHMeHATHCA
BJETBOpHTENbHAS I8 opomieHHs 6e3 TpoBereHHS Ipe-
LYTpesHTEeNbHHEX MEepPOINpHATHH INPOTHB
HaKoIlJieHHS 1enoyest

18—6 Briosive ynoBaeTBopH- Heo6xopuMo mnpezynpepdTs nocTeleH-
TeJbHas Hoe HaKoIlleHHe inenoyefl NpaKTHYECKH
JJ19 Beex IOYB

5,9—1,2 Mano ynoeaetBoputeds- | Boma Moxer npuMensithed 1 opo-
Has IHIeHHs TOAbKO  TIpH HCKYCCTBEHHOM

JpeHaxe
Menee 1,2 IMnoxasn Bojaa DpakTHyecKH HENpHrogHa JAAs

OPpOUIEHHS
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Ta6auna 5.23

Ou,em(a OPRrOJAHOCTH KOAJEKTOPHO-/IPEHAXHBNX BOJA JAJdf NOBTOPHOTQ HCMOJB3OBAHMA HA OpOWICHUE

M ppHrauHoHKKHR KosddHuHERT KH (no Crebnepy)

1972 r. 1973 r. 1974 r, 1975 r.
O61beKT HAGMOOERHA nepros nepHox neptos nepHos Kaqecg;(c))mnecigﬁ ans
HepereTa- Berera- Hemereta- Berera- HeBerera- Berera- Heperera-| Berera-
{{HOHHBI} L HOHK R L{HOHHKI L HOHKEIH 1 HOHHKI{ UHOHHH | WHOHKHHHA | LHOHHKIA
Kouryp B opocuresnpHoit chereme 36UK

KoJasexropar:

K-13 >18 ~>18 >18 ~>18 >18 >I18 >18 >18 | B nepuoj Bereraluu

K-14 8,9—14,6113,2—18,5{ 7,9—8,1 {10,4—14,3 7,6 >18 1,9 >18 | yaoBAeTROpUTEAbHOR

K-15—1’ 15,1~—17,5| >18 | 5,3—14,0 ~>18 14,5 18 10,5 ~>18 | BOOJHe yAOBJETBODH-

K-16 10,8—14,3 18 13,1—13,2 >18 >18 18 5,91 >18 | TedbHOe

K-17 10,0—14,1 18 14,6 >18 |15,8—16,9f >1g >18 >18
p. Cyxyayk >18 >18 >18 >18 >18 >18 >18 >18

Kouryp B opocurensHot Ar-BamuHckoil cHCTeMe
KamulmaHoBeKuit ~>18 >18 >18 >18 >18 >18 >18 18 |B phcuieit crenent yao-
KOJLIEKTOP BJETBOPHTEIBHOR
Koanexrop K-2 (sHxcuuit ~>18 ~>18 >18 >18 >18 >18
cTBOp)
Kortyp B Tamyrxynbckolft opocHTe bHOR CHCTEMe
YxadoBcKHl KOMIEKTOD 6,2~—9,7 12,6—13,5 9,1—13,6 Broaue yaorJersopa-
TeJabHOE




XOpOIllero M BIOJIHE YAOBJIETBOPHTEJbHONO KauecTBa. Bonel Tamyr-
KYJIbCKOTO OPOHIAEMOr0 MacCHBA H HEKOTOPHX KOJJIEKTOPOB Opollde-
Moro maccusa 3BUK (K-14, K-15-17) M03*HO HCHOJB30OBATh JIHMIL HIPH
MOCTOSHHOM KOHTPOJIE 32 COCTOfIHHEM OpoMaeMbIX ILIOUiamed.
XuMHUecKOe KAYECTBO KOJJIEKTOPHO-LPEHAKHBIX BOJ, ONpenesseTcs
TaKe KOHIEeHTpalluell OpraHHYeCKHX BeIleCTB W OHOTeHHBIX COE/HHe-
Huii (Tabu. 5.24). Cpeliy GHOr€HHBIX COeJMHeHHMH [0 KOHIeHTPAllHH Ha
IIepBOM MecTe HaXONATcs HuTpaTh. Doablie Bcero ux Habuioganoch
B KOJUIEKTOPHO-ApPEHAXKHBIX BOIax I[eoprHeBcKOl OpOCHTEJbHOH CH-
creMbl. Kak npaBuiio, B BereTallHOHHBIH NePHON KOHIEHTpAaIHf opra-
HHUYECKOTO BelllecTBA W GHOTEHHBLIX COSAHHEHHH YBeJHYHBAETCS.

5.4.2. MuHepa/H3auHa H XHMHUeCKHI COCTaB rpYHTOBBLIX BOJ,

XapakTepHCTHKA XHMHYeCKOTO COCTaBa TPYHTOBHIX BOJ Uy#HcKoil
JIONVHB [IONyYeHa Ha OCHOBAaHHH AaHHBIX 3kcnemuuuu I'TH u pabor,
NPOBENEHHLIX pAa3JIMUHBIMH A4BTOPAMH B INpeAINecTBYIOIlHe TOIbI
(M. H. Cy66ora, E. A. Hukutruna, 1957; E. W. Jlaryrun, 1967,
H. M. Kapxumenko, C. JI. Kasuesckas, A. K. Kopocrenesa, A. K.To-
nosuukos, K. M. E¢pemosa u gap., 1966, 1968, 1973; K. K. Kasues,
B. Yenanrusosa, B. K. Kagupos, 1973).

Pasnuyneiii JTHTONOTHYECKHH COCTAR NOPOJ, pasHas HMX BOAONPO-
HHI[aeMOCTb, pA3JHYHbie YCJIOBHS  NHTAHHA H  JIPEHHPOBaHHUSA
TEPPHTOPHM OIllpe/leisiOT NeCTPOTY MHHEpAJH3alli¥ TPYHTOBHIX BOJ,
KoTopasi B npegenax Yyifickoil nosnubl uaMmensiercst o1 0,2 g0 25 rfams.
Ilpeo6nanaioT B OCHOBHOM T'PYHTOBHIE BOJB C IVIOTHEIM OCTATKOM Jio 1
nor 1 o 3 r/om® B 3anafHoil ¥ HA HEKOTOPHIX YYACTKAX LEHTPAaJib-
HOBl 4YacTH JOJIHHBl BBHAEJNEHH MHKDO3OHH! 3aCOJEHHBIX TI'PYHTOBHX
Boj ¢ MuHepasusanueil 5—10 u Gosee 25 r/um3. [lpu pasnooGpasuu
3HAYEHHH MHHepaJH3alli¥ [POCJEKHBAETCS 3AKOHOMepHOe YBelHYe-
HHe ee OT o6JlacTH NHTAaHMS K OOJIACTH TPaH3HTa H pPas3Tpy3kKH, Ha Jie-
robepexkbe — ¢ I0Ta HA ceBep, NPH CMeHE XHMHYECKOTO COCTABA BOJ
or HCO; — Ca— Mg B 3ode nutanus g0 HCO3 — SO, — Mg — Na
B 30He BuikJAHHHBaHHE B SO; — Cl —Na — Mg wan SO, — HCO; —
— Na — Mg B 30HaX TPaH3HTA H PasTPy3KH.

B 3ose nuranus — npearopruii muiefi¢ Kuprusckoro xpefra —
NOBEPXHOCTHLIE BOJb, (PHILTPYSCh Uepe3 He3aCOJeHHYIO TOJIILy Ba-
JIYHHO-TAJIEYHHKOBBHIX OTJIOJKEHHH, pa3baBNsiioT TpPYyHTOBHE BOAH,
BCJIEICTBHE HEro MHHepasu3alus HX 3Jech cocTasisier 0,1—0,2 u ne
6onee 0,4—0,5 r/am3. Tlo cocraBy BOAB — rHApPOKapOGOHATHHE C Ipe-
obnaganveM cpeld xaTHoHos Cat,

B 30He BHIKJMHMBAHHS T'DYHTOBOTO 10TOKa 0K0JO 60 % onpobo-
BAHHBIX CKBa)KHH Ha opomaeMoM MmaccuBe 3BUK BcKpHIBAIOT BOAH
rHApOKapOOHATHEIE HATPHEBO-MarHHeBOTO H MATHHEBO-HATPHEBOTO CO-
craBa # okoso 40 % cKBaKHH — Boib T'HAPOKAPGOHATHO-CYJIb(ATHBIE
H cyibgaTHHe ¢ npeobnananuem noHos Mg?+ unu Nat ¢ Mgt cpenu
KATHOHOB.

HoHHbii cocTap rpyHTOBBIX BOJI NOAYMHsETCs OOLEMY 3AKOHY: NPH
M <1 r/aM3, kax npaemwio, BOAH THAPOKAPGOHATHHE, mpH M >
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Tatauua 5.24

Konneurpauns (Mr/pM3?) GHOreHHNX U OPraHHYECKHX COCJHHEHHA B KOJMAEKTOPHO-APeHAXKHBIX BOAAX OPOLIAEMBIX MAacCHBOR
YyfickoRt m0MHb

OKHCNAeMOCTh, MT'/ AMS ATOMAPDHOr0O KHeA0pOAa
NOy” NO;~ NH;" ocdars Keneao

I'on nepmMaHranaThasg GHXpOMATHAS

oT A0 oT A0 oT A0 oT A0 orT A0 oT pide] oT J.O

Opocurensuas cicreMa 3BUK
1971 | 0,20 1,00 ) 0,002 | 0,286 - — 0,001 ] 0,170 | 0,01 0,06 0,9 3,2 2,8 12,5
1972 | O 3,241 0 0,520 0 0,45 — — 0 0,60 - — — —
1973 | 0,10 14,70 { 0,010 | 1,22 0 5,60 — — 0 3,9 0,16 0,48 — —_—
1974 | 0,005 | 0,20 [ 0,004 { 0,020 | O 0,88 — — 0 3,9 0,30 10,4 — —
1975 i 0,10 0,51 | 0,001 { 0,47 0,07 0,52 —_ — — — 0,16 3,60 — —
Ar-BammMHCKas OPOCHTENbHAS CHCTeMma
1971 0,05 | 10,0 [ 0,004 { 0,086 — — 0,004 ¢ 0,228 0,003 { 0,15 1,1 3,6 8,9 38,9
1972 | 0,02 5,6 |0 1,65 0,30 3,5 — — 0,15 1,95 — —_ — —
1973 | O 2,6 {0 1,50 0 2,65 — — 0 1,50 — —_ — —
1974 | O 0,42 |0 0,005 | 0 0,22 —_ — 0 3,8 1,4 16,0 — —
1975 | 0,08 0,29 | 0,001 j 0,120y 0,017 | 0,29 -— — — — 0,24 8,0 — -
TeoprHesckan opOCHTEJNbHAR CHCTEMA
1971 | 1,00 1,50 | 0,001 | 0,006 — — 0,050 | 0,145 0,04 0,10 4,1 4,2 13,5 21,8
1972 ;0,20 | 6,60 | 0,003} 0,120 0,04 | 0,70 — — 0,05 1,50 — — — —
1973 | 0,14 | 2,0 0,002 [ 0,400 [ 0,30 | 0,56 — — 0,10 3,70 — — — —_
1974 | 0,008 | 0,190 | 0,003 | 0,020 | O 0,005 — — 2,60 3,90 2,4 4,7 — —
1975 { 0,17 | 0,25 | 0,008 | 0,260 0,21 0,88 — — — — 0,16 3,76 — —
TamyTKyJaIbCKas OPOCHTENbHAA CHCTEMA

1973 | 0,82 | 2,60 (| 0,020 ‘ 0,420 0 ‘ 0,54 — ] — ‘ 0,02 0,30 — l — — I —_
1975 | 0,05 | 0,31 | O 0,011 0 0,18 — — — — 2,80 4,80 — —_



P
> 1 r/am® conepwanne HoHa SOi npeBanHpyeT HajJ COZEPKaHHEM

Hoia HCOj. CyangatHbie BOAK ¢ TOBHIIEHHOH MHHepajin3auueH
BCKPHIBAKOTCS B IOXKHOM yacTH opowaemoro macchBa 3BUK u B paii-
OHE 3KcTepHMeHTaabHHX nonefl. Ha nnomansx pacnpocrpanenuss Bon
¢ MuHepaiausaudeii Gonbiie 1,0 r/amM® HaGnonaercsi KOHLEHTPALHs
colleil B BEPXHMX FOpH3OHTaX NOYB MIM TpPsIMO Ha nosepXHocTH. Tak
KaK GOJbHIHHCTBO THAPOr€OJOTHYECKHX CKBaXKHH pacnonoxeHbl BOMHSH
BOJOTOKOB, MOXHO HOpEANONOXHTb, YTO BHe 30HH BIHSHHS TOBepX-
HOCTHHIX Boj (pachpepenuTeniell, KOJNJIEKTOPOB) CyAb(aTHHE BOAH
BCTPeYAKoTCcs 3HAUHTENbHO yallle, yeM 3a()UKCHPOBAHO HaOMIONEeHHAMH.
Ha nnomansx gachOCTpaHeHHﬂ MaJIOMHHep aIH30BaHHBIX BOL (MeHee
0,8... 1,0 r/am3) opolueHHe BLI3HIBAET He3HAUHTENbHbBIC CE30HHHE U3-
MEHEHHS MHHEpAJIH3alH, B MHOrOJIeTHEM K€ paspese OHA OCTaeTcs
noutH nocrosiHEOH. Ha yyactkax ¢ MuHHepasinzanuedl, Gonplueit
1 r/am3, nonuBHasi Boja € AOCTATOYHO HH3X0H KOHLIeHTpamueil codelf
OKasbiBaeT pasbabiisiionlee BO3AEHCTBHE HA TPYHTOBbie BOAH. Msmene-
HHS MHHEPaJIM3alHM B BEreTALHOHHBIH NEpHOJ JOCTHTAaKT BCero He-
cKoNbKO pecsithix rpamMa (puc. 5.10). Tun munepanusanuy, Kak npa-
BWJIO, OCTaeTCsl HeH3MeHHHM. B MHOronerHem paspese Ha OCHOBAHHH
HPOBENEeHHHWX HAOMIONeHHH BRIABHTL TEHAEHUHIO K YBeJHYEHHIO HIH
YMEHbILIEHHI0 MHHEPAJH3AIHH IPYHTOBHIX BOJ HA 3KCNepHMEHTAJbHEIX
OpoIlaeMHX MaccHBax He OPEICTABHIOCH BO3SMOXKHBEIM. 3HaueHHe
cpenHedl ‘'rogoBOH MHHEPANH3ANHHM N0 OTHEJBHHIM CKBAXHHAM KoJje-
6anoch OT ToAa K rofy B LIMPOKHX Npenenax B 3aBHCHMOCTH OT KJH-
MaTHYeCKHX (PAKTOPOB H BOJOXO35HCTBEHHOH N€ATeNbHOCTH.

Ha Ar-BammHcROoM OpOIIaeMOM MaccHBe MHHEpaiu3allisi PYHTO-
BHIX BoJ usMensierca ot 0,27 no 6,66 r/am3, npuyeM MeHee MHHEpAJH-
sopannbe Bonbi (B npefenax 0,27—1,25 r/am® npu cpenueM 3HaueHHH
0,53 r/am®) Berpeuarorcss BAONIL pycna p. Uy, nO BOCTOUHOH rpaHuue
MaccHBa W BoJib AT-DamiHHCKOro MarHcTpasibHOTO KaHaja. DBogsee
MHHEpaJH30BAHHBIE BOJH NPHCYINH LEHTPAJbHOH H 3aNafHOH YaCTAM
MaccHBa, rje cPeiHss MHHepaJH3allis cocTaBisieT okoao 2,20 rfams.
B anvomHoM cocTape JOMUHHPYIOIAS poJib TNPHHAAJNEKHT HOHAM

SOE_, NpHYeM 3HAYEHHE MHHEPAJH3ALHH MOXKET 6LITP He3HAYHTEJb-
HEM (<< 1 r/gmM3). B KOHIe BereTanHOHHOro NepHOLa 32 cYeT 3HAYH-
TEeJLHOrO NOCTYIJeHHs [OAHBHBIX BOJ AHHOHHEIH COCTaB TPYHTOBBIX
BOJ, CTAHOBHTCS NECTPHIM. B kartHoHHOM cocTaBe MNOBCEMECTHO Hp606-
najaoTr noHsl Nat u Mg?t.

Ipu manoit Munepadusanuy rpyHToBoiX BOX (<< 1 r/aM3) ce3oH-
HHe H3MeHeHHf NouTH He3aMeTHH. Ilpw MuHepanusanuy, npeBbIIaO-
meit 1 r/am3 npocsexHBaeTcs BO3PACTAHHE €€ B 3HMHHH NepHOJ NpH
HAWHH3IIEM YPOBHe rPYHTOBHIX BOJ M YMEHbLIEHHe B JeTHHH NepHOZ.
Jlns cKBajXKHH, pacHONOXeHHBLIX B 30He BIHSHHS pacnpefenHtenet,
koneGaHusi MHHepanu3alHH GoJiee BoipakeHH. Hanpumep, Ha skcne-
PHMEHTAJbHOM TIOJie CKBAXKHHBI, NPOGypeHHbe B LeHTpe NOJis, BCKPH-
BAIOT cyabdaTHYIO BOJY, MHHepaJH3anHf KOTOPOH ocTaercs Gonee
2 r/oM® B reyense Bcero nepuoaa HabmioneHui. Torna Kak B 30He
BlAMAHHA pacnpepennTeds P-808, okoHTypHBaloLlero sto IoJe, MHHe-
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panu3anMsl rPyHTOBHX BOJ HOIBEPHKEHA 3HAYHTENLHLIM H3MEHEHHSM
H B aHHOHHOM cocTaBe Npeo6aajanT ruapokapbornath (puc. 5.11).

B npenenax I'eoprueBckoro BOZHOGANAHCOBOrO y4YacTKa MOXKHO:
NPOCJEANTh KAK 30HY (POPMHPOBAHWS IPYHTOBOrO MOTOKA, TAK H 30HY
pasrpyskH. HesaconenHOCTb rpyHTOB 30HB a5pallyid, XOpoLIas ecTe-
CTBEHHAR JPEHHPOBAHHOCTL MACCHBA SABJSIOTCA NPHYHHON HEBLICOKOMH
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Puc. 5.12. I'mapoxaMuyecknii paspe3 npaBoro CKJIox#a JoJuuH p. Uy B oceHHHH
TEPHOA.
?—HCOy", 2—Cl-, §—SO03™, 4—Ca?, 5—Mg>, 6—Na*. Uxdpu Ha rpadpuxe—

MHHepAJN3anHA, rfams,
Ha ropnacHTaJbHOR OCH — HOMEPA H DACCTOAHHS MEXJY CKBAXKHHAMH Mo Daspe3y B HAa-
npasiedHn oT I'eOprHeBCKOro MarncrpajbHoro xaxaja K p. YUy (cm, puc. 5.3).

MHHepaiH3allMH rpyHTOBHX BojA. K3 26 onpoGoBaHHBIX CKBaXKHH
TOABKO 2 TOKA3LIBAIOT MHHEpPAaJH3aIHIo, Npesbiaiomyn 1,5 rfams,
B ocHOBHOM e OHa H3MeHsSleTCs TO TIOINAAH MACCHBA M BO BpeMeHH
ot 0,30 g0 1,30 r/am3.

Bosiee MuHEpaJH30BaHHBIe BONBEI CYAbGATHOTO COCTABA BCKPHITH!
Ha Bropo#l HajanoiiMeHHOH Teppace. BJoab ecTecTBEeHHBIX BOJOTOKOB
M Ha NepBO# HajgnoiimMeHHOI Teppace p. Uy oTMeueHBl BOAB THAPOKAP-
GOHATHbIE CMELIAHHOrO KaTHOHHOro coctana. Ha ruapoxXumuueckoM
paspese uepe3 Npasblii CKIOH RodauHBE p. Uy ficHo mpociexuBaercs
H3MEHEHHe HOHHOrO COCTABa H MHHepaJM3allHH TPYHTOBHIX Bog MO
Mepe npubauxenus K p. Uy (puc. 5.12).

Ha "TamyTKynbcKOM OpOIIaeMOM MaccHBE TPYHTOBble BOAR CMe-
LIZHHOrO KATHOHHOTO COCTABa, CPe/iH AHHOHOB MNpeoBsajalT cyJb-
¢date. Munepanusanus usMensiercs ot 0,30 no 16,8 r/aM® npu cpen-

126



HeM 3HaueHHH 1,39 r/am% 3a nepuon HaGJIONeHHH HSMEHeHHe MHHe-
pajM3alHK N0 OTHAEJNLHBIM CKBaXHHaM coctabiser 0,30—2,8 r/om3.
YMeHblleHHe MHWHEPAJH3ALHH NPOHCXONMT, KaK NpaBWIo, B JIETHHR
TepHOL.
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Puc. 5.13. Munepasusauya rpyHToBHX Bojx UYyfickoit posuHu 3a 1959—
1974 rr., rfoM3.

CtBopHl; @ — MaJsoBozinbii, 6 -— BeloBoAcKHH, & — KaaunMuckuii, 2 — Kanunuu-
CKHHA.

ITo nanEbIM HabnrozeHwWil pexkuMHoil crannuu Uyi#ickoll rujporeo-
Jornyeckoil 3kcneguunu Munreo Kupruscro#t CCP (puc. 5.13), nuame-
HeHHe MHWHEDalH3a[HH [PYHTOBHIX BOJ HOCHT CE30HHBIH XapaKTep, 3a
MuoroneTHudl nepuon (1959—1974 rr.) cyliecTBeHHHX TeHJECHUHII
B ee H3MeHeHHH He o6HapyxeHo. OnHago, no cBHueTelbcTRY A. M. Ma-
METOB2 [53], B OTHEJNBHBIX 30HAX NPOHCXOJAWIH H3MEHEHHsl MHHepa-
JIH3AlHH rPyHTOBHIX Boa. Tak, B 1958—1964 rr. B cazoBoit 3oHe Uyii-
ckoil BaJuubl uMenoch 209 Teic. ra 3eMenb ¢ npecHbMH (10 1 r/mam?3)
TPYHTCBBIMH BojaMmu, B 1967 r. ux cramo 173,5 THIC. T2, HO yBesHYH-
JHCh NJOIAJAH 3eMenb €O C1aGOMHHePaNH3OBAHHBIMH TPYHTORBIMH
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pogamu (1—5 r/om3) Ha 33 tHC. ra, cO cpeiHEMHHepalH30BaHHEIMH
(6—10 r/am3) —Ha 11 THC. ra W cHIbHOMHHepanu3oBaHHbBIMH (10—
25 r/nm®) —Ha 4 THC. ra. 3a 310T XKe NepHox TJIOIanH cnaGosaco-
JIeHHBIX TIOYB COKpaTHIuch B 3,2 pasa (c 74 1o 23 Thic. ra), a mao-
INAAH CHJIBHO3ACOJIEHHBIX TMOYB H COJIOHYAKOB BO3pocniH B 4,2 pasa
(c 14 no 58 tHiC. ra).

Ha opomaemoM Maccuee B cHcTeMe pek ¥pmapan ¥ Kymbirar
(nosinua p. Tanac) rpyutoBbie BOAH 3azeraiT Ha riybune 39—45 M.
Habnionenuss 3a MHHepasu3alyeidl TPOBOAWINCh B JBYX CKBaXHHaX,
B rpynne posHHKOB Mpunbynak (Ne I u 2) u kapacy Muubynak,
a Takxke B KOJOnLe y ¢. Boawoe. Ha OCHOBAHHH OrpaHHIEHHOro 0GB-
eMa NaHHBIX N0 MHHEDAJM3AlHH IPYHTOBHIX BOJL MOXHO KOHCTaTHpPO-
BATh, UTO BOABI POJHHKOB NO XMMHUYECKOMY COCTaBY THApPOKapOOHAT-
nble ¢ npeobnananneM youos Ca?t B KaTHOHHOM cocTaBe, a MHHepa-
nu3allksi HaXofurcs B Npejenax or 247 no 526 mr/mm® (taba. 5.25).

Tabauua 5.2
Musepannsauna (MI/AM2) rpyHTOBBIX, PONEHKOBHLIX H OPOCHTEJBHHIX BOX,

Ha OPOIAEMOM MaccMpe B MeXAypeube Ypmapan—Kymbiutar
(Tanacckas poamua) B 1972—1975 rr.

BeretayHorset nepHost |HeBereTALHOHHER MepHO
O6zexT MHRH- | MakcH- | cpep- | mumm- [ Mawkcn- | cpen-
MYM MyM Hee MYM MyM Hee
Ckpaxknuna Ne 1, c¢. BozHoe 355 573 478 473 514 492
CkpaxuHa Ne 2, c¢. JleHnunoas 403 662 537 416 544 483
Pojauuk Munbynax, 1-it 272 513 395 247 453 328
Ponuuk Mun6ynak, 2-# 300 526 408 352 424 373
Kapacy Mun6ynak 343 | 662 | 479 | 332 | 576 | 454
Tanacckuit nonnuTHBAOWME kanan 270 298 284 272 347 300
(TTIK) y nepecevenns ¢ p. ¥Ypmapan
TIIK y nepecevennss ¢ p. Kymsnorar| 303 | 483 | 388 | 336 [ 351 343

PoJHHKYM H HCTOYHHKH «KapacCy» XapaKTepH3YKITCH NOBBILUEHHBIM cO-
JepkaHHeM HRHUTPaToB (coorBerctBeHHO 10 9,0 ® 59 wMr/am®)
(1a6n. 5.26).

Tagnuue 5.26

KoHuenrpauts 6uorennnix coepmmennii (mr/am®) B Bojax Tanacckofl HoaMubl

NOZ” NOy~ Feoom
Karteropus soz
oT o oT pile] ot no
pyuroBrie BoAH 0,40 2,35 0,02 1,01 0,20 0,27
Ponueku 0,10 9,00 0,02 1,80 0,15 0,30
Kapacy 2,25 5,86 — —_ 0,23 | 0,35
OpocuTenbHble BOAK 0,80 6,00 0,00 —0,06 0,00 0,27
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5.4.3. DaeMeHTH BoOAnO-cONeBOro 6anaHca nouB HA SKCNEPHMEHTAJBHBIX YUACTKAX
H CeAbCKOXO3AUCTBEHHBIX NOAAX

TToysBbBl HAa 3KCIEPHMEHTAJBHEIX NOJAX B OCHOBHOM He3acoJleH-
HBl€e — CPeJIHEe coLepXKaHHe BOJHOPACTBODHMBIX coOjlefl B METPOBOM
cinoe cocraensier 0,03—0,185 9% (taba. 5.27), xors Ha nonsx BCTpe-

Tabanuua 5.27

Coaepxanne BOAHOPACTBOPHMbIX coliell B METPOBOM Clloe mOYBH
HA SKCHEePHMEHTAJBHBIX Moaax

Conepwanne conefy
MaccHB opoulaeMhix
SeMeNb B OPOCHTENDb- KyneTypa Hara
Holl cHeTeMme Y% 1/ra
1971 r.
3BUYK Caxapnasi CBeKna 2/X 0,146 21,0
Ar-Bamyucroh ” » 2/X 0,126 17,7
Kykypysa 2/X 0,179 25,4
Jhouepua 2/X 0,185 26,6
" 1972 r. {0,030—1,15] 8,5—165
1971 r.
T'eopruesckoit CaxapHas cBEKaa 6/X 0,083 11,6
Tanaccko#t O3uMaf NMuleHROAa 4V 0,079 11,1
Acnapuer 8/V 0,054 8,2

yaloTcsl yuacTKH, Tie colepkanue cosiell gocruraer Gosee 1 % (Ha-
npuMep, Ha Ar-BamuHckom BonHo6GanaHcoeoMm yuactke). Ilpu cozep-

Xanuu coneli 0,1—0,2 % mpeoGragaror amuons HCO3 (HCO: >

> SO; > Cl-), a cpean kKarHonoB — kaabpuit {Ca?t > Nat >
> Mg?+), uto XapaKTepHo AJA NoYyB BOAHOOAJNAHCOBHIX YYaCTKOB
I'eoprueBckoro, Tanacckoro u 3BUK opomaembix MmaccueoB. Ha
yyactke Art-DallmHCKOro oOpomaeMoro MaccHBa HMeIOTCS IOYRA

¢ npeobaaganvem mona SO; (SO3 > HCOs > CI-). Cymbdat-Hon
CTAHOBHTCSI AOMHHUPYIOIIMM NpH coftepkanku cogeit 0,4—0,8% u
GoJsiee, NpH 3TOM yBeJHYHBaeTcsi HOJS XJOD-HOHA, a CPeAW KaTHo-
HOB — HATpHil-HOHA.

Has aHanM3a AMHAMHKH COJIeBHIX 3aIlacoB B NOYBAX HA 3KCHEpH-
MEHTaNbHBEIX nojsiXx Ar-BammHckoro opomaemoro MacchBa B 1972 H
1975 rr. 6bIH npoBefeHbl codsieBBie cbeMKH. OGpasnel noys orbHpa-
JHCh MO cjlosfiM 4epe3 Kaxkabie 10 cM o riy6unbl 1 M, a ruyGxe —
no 50-cantiMeTpoBbiM closiM. Bruio onpoGoBano 60 cksaxuH. Ilpu
nojcyete 3anacos codeit B ciogx 0—100 u 100—200 cm wucnmosp3oBa-
JAMCh JAHHHE aHAJU3a BOAHON BHTFXKH H IJIOTHOCTH NOYBHL

CpaBHeHHe pe3ysbTaTOB cojieBBIX cbemox 1972 u 1975 rr. noxa-
3aJ10, YTO B npefestax BogHoOanancoBoro yuactka miowaaeo 300 ra
3a TpHM rofa npakTHYeCKH He NpPOH30ILIO YBEJHYEHHs IJIOIIafH 3a-
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TaBauna 5.28

Mocrynienne H BHHOC PACTBOPEHHWX COMEH H OTAEJAbHWX HOHOB (1/ra) ¢ NOBepXHOCTHHIMH BOAAMH

Ha 3KCMepHMEHTAJbHLX OPOIIAEMAEIX MOJAX C cCaxapHoll CBeKJOH

reenmn, Ogrey poau, | Komtaectso HCOg" a— sy~ Ca?+ Mgt Nat 4 KT
PO Sananca )
1971 1. |gl972 7. | 1971 1. [ 1972 1. | 1971 r. | 1972 r. | 1971 . | 1972 1. | 1971 1. 1970 r, | 1972 r. | 1971 1. | 1972 r. | 1971 1. | 1972 1.
Opocurensras cacrema SBUAR

Mocrynaenne (I1,) {12750 9210 5,46 | 2,94 | 3,50 ] 1,51 | 0,18 | 0,19 | 0,46 0,74 ) 0,47 (0,28 } 0,09 | 0,30 | 0,19
Briroc (Pe) 2360| 1680 1,350,563 ]0,80] 0,27 | 0,06 { 0,02 (0,16 0,19 | 0,08 | 0,08 | 0,02 | 0,05 | 0,03
I, — P, 10390 7530 4,11 | 2,41 | 2,70 | 1,24 | 0,12 | 0,17 | 0,30 0,55 (0,39 0,20}0,07|0,25] 0,16

ArGamnnckaf opocHTeabHas CHCTEMA
IMocrynnenne (I1c) |12 170| 6040( 5,41 | 2,98 | 2,76 | 1,17 | 0,27 | 0,18 | 0,96 0,79 | 0,41 | 0,26 | 0,12 | 0,37 [ 0,23
Buroc (Po) 1331 2010{0,56| 1,00 |0,32 0,40 | 0,03 | 0,06 | 0,09 0,06 | 0,14 | 0,02 | 0,04 | 0,03 | 0,10
MMe — Pe 10840 4030| 4,8 | 1,97 | 2,44 ; 0,77 | 0,24 | 0,12 | 0,85 0,7310,27 /0,24 10,28 0,34 (0,13

TeoprueBckas OpPOCHTENbHAA CHCTEMA
[Tocrynaenne (I1.) | 1631016860} 6,35 | 7,08 [ 2,24 | 3,37 | 0,25 | 0,34 | 2,14 0,91 {1,01}0,24 0,34 | 0,58 ]0,51
Brrnoe (Po) 4840| 4200] 1,8 { 1,76 |1,35|0,80| 0,08 | 0,13 | 0,25 0,310,290 |0,07 0,08 |0,12}0,13
. — P, 11470{12660| 4,49 { 5,32 | 0,89 | 2,567 { 0,17 | 0,21 | 1,89 0,60 0,72 |0,17 { 0,26 | 0,45 [ 0,38
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Ta6auma 5.29

Tlocrynnenne H BHHOC PacrBOpeHHWX coflell (T) ¢ MOBEPXHOCTHWMH BOLAMH
Ha opomaemoM Maccuse 3BYK

TMocTymrente Bunoe (P.)
1o Kawaxam T M,-P,
Ton Coaaxoan'hm KOJLIEKTOD p. Cyxyayk [ Cymma Me—P¢ F
TMoanuTHBaW- T/ra
mud (T1c) K-13 K-14 K-i5-1 K-16 K-17
1972 34 802 3843 9 684 3287 11 811 8197 8 649 45519 —10717 —0,49
1973 33829 7342 18 375 11032 19 756 11 466 9593 77 564 —43735 —2,00
1974 40763 3308 7591 3980 14 557 14 897 11 41t 55750 —14987 —0,62
1975 68 746 868 7 675 6103 14 873 7794 12 961 50 274 18 472 0,77
Ta6auna 5.30
Tocrynaenne H BHWHOC PACTBOPEHHWX cosell (T) ¢ MOBEPXHOCTHLMH BOAAMHU
Ha Ar-BamunckoM opollaeMOM MaccuBe
TMoctynaenue (IT) Balnoc (Pc)
M.—»P
Ton AT Bawwuu- HOXTEKTOP KOMIEKTOP m.—P, v
Marucclsrlg:nb- cymMMa cyMma T/ra
SR KaHAS K-2c_(rl;%1;’:;ﬂnn K-13 K-14 K-2c£r;1;>;c)rmﬁ Kam::.:{zﬂoa-

1972 40 060 28917 3 7564 9 506 82 237 26 951 9168 35419 46 818 1,42
1973 80815 52730 7 846 18 351 159 282 56 307 16 925 73232 86 050 2,56
1974 71156 49 822 39177 89 935 250 090 37 001 13 888 50 889 199 201 5,96
1975 59 001 24 968 772 75 449 160 190 36 409 12 497 48 906 111 284 3,32




coJIeHHHX 3eMedib, B npenenax Ar-Bawuuckofi opocHTebHON CHCTEMH
Ha Oosblliedl uyacTH yuacTKa 3amacel coJieh B MeTPOBOM cJio€ IIOYBEHL
cocraBasin 10—20 1/ra. B pesoM 1o y4acTKy CyIIeCTBEHHbIX M3MEHe-
HHil B 3amacax coJjeli He npousomnio. Ho Ha akellepuMeHTaLHOM noOJle
IOYTH [0 BceM CKBaXXMHAM HaO6/I04ajoch YBeJHYEHHEe 3alacoB coJied,
YTO, OYEBHJHO, CBAZAHO ¢ GJH3KMM CTOSHHEM I'DYHTOBEIX BOJ B Bere-
TAIHOHHBIH IEPHOJ, BIMAHHE MHKpopesbeda, HeLOCTATOUYHHM BBIHO-
coM cosiefi ¢ JpeHaxHbiMi BofaMH (tabu. 5.28). Kak nokasanu mare-
puanel HaOuiofeHn#ih Ha CeJHCKOXO3AIHCTBEHHBIX MNOJSX, OPOMIEHHE
NPHBOAMT K MNOCTYIJIEHHIO B NOYBEHHO-TPYHTOBYIO TOJILLYy 32aMeTHHX
KoJlHuecTB coJiefi. BEHOC OTAe/bHHX HOHOB €ocTapsaser 10—70 % ux
NOCTYIJIEHHS] Ha NHOJie C OPOCHTENbHEIMH BOJAMH.

ConocraBiieHde TOCTYIVIEHHAST PACTBODEHHEIX COJIEH C OpOCHTEJb-
HEIMH BOJIAMM H BEIHOC2 HX C KOJIJIEKTOPHO-APEHaXKHBIMH 33 Npefels
opolIaeMblXx KOHTYpOB O6HapyXHBaeT NpeBHILIeHHe MOCTYIJIEHHS coslelt
Hajg ux BhiHocoM Ha Ar-Baimmnckom opomraemom maccuse. Ha opo-
maeMmbix MaccuBax 3BUYK u TeopruesckoM nabGawogaercs nmpeo6naja-
HHe BhIHOCZ cosiefl HaQl moctynjeHueM. EXerofiHo c sTHX MaccHBOB
ynansiercsi B cpenneM 0,5—3,2 1/ra coseii. Ha Ar-BammnckoM opo-
laeMOM MaCCHBE 324 CUeT OPOCHTeJRHHX BOJ, Habopot, npubapis-
erca 1,4—6,0 1/ra conefi B rog (tabm. 5.29—5.31).

Ta6auna 5.31

MoctyniedHe W BHHOC PacTBOpeHHHX coJeft (T) ¢ MOpepxXHOCTURIMH BoAAMH
Ha leopruesckoM opomaeMoM MaccHge

T, —P c
Ton ITocTynaenHe (I‘lc) Brinoc (PC) I, — Pc ——p—— T/ra
1972 30650 92 463 —b61 803 —2,91
1973 54 288 110 092 55 804 —2,63
1974 71 854 145 182 —73228 —3,45
1975 75 433 66 078 9 356 0,44




6. UCCNENOBAHHA PYCIOBDBIX BOJIHBIX BAJIAHCOB
PEK YY H TAJIAC

6.1. Metoauka pacueTa 9JIeMEHTOB PYCJIOBHIX BOAHBIX 0aJlaHCOB
6.1.1. OcHOBHLEe PACYETHBIE yPABHEHHS

OcHopHO#H 3ajlauell HCCIeIOBAHHS PYCJIOBOTO BOAHOrO GalaHca
(PBbB) pek Uy u Tanac ssnssiack KoJHuYecTBEHHAsi OLEHKAa ero aJe-
MEHTOB W BBLIfIBJIeHHe Ha 3TOH OCHOBE YYaCTKOB peK, OTJIHYaOLIHXCH
pa3/NMYHbBIM B3aHMOZeHCTBHEM MOBEPXHOCTHBIX H INIOJ3eMHBIX BOJ.

[IpuponHble ycnoBHS M XO3siUCTBEHHOE HCIIOJNb30BaHHe BOAH Ha
OT/leIbHBIX y4YacTKax HcclelyeMbX BOLOTOKOB BecbMa pasniuyHe. Ha
HEKOTOPHLIX W3 HHX M3BLATHS BOLH BOBCE OTCYTCTBYIOT, @ Ha APYTHX
OHH OYeHb BeJIHKH, Ha OJIHHX yyacTKaxX HOFMEHHBIX NIOHHIKEHHH HeT,
a’'B HH30BbSX p. Uy OHM 3aHHUMAalOT rpoManuble mioimianu. [loatomy
H cTpykTypa PBD nnisi pasiHyHEIX yyacTKOB HeOLHHAKOBA.

Hns ynobctBa pacuera pycioBoro BoiHoro 6asnaHca, aHasH3a H
060o6Iien s NOJYYEHHBIX AAHHBIX pacCMaTpHBaeMble peKH paslielieHbl
Ha OTIeNibHBE YYacTKH, KOTOpble C YYeTOM H3BbsTHH BOJBl W3 HHX Ha
OpOLIeHHe M JpyrHe XO3sHCTBEHHBIE HYX/IbH H aKKyMyJsillHH ee Ha
nofiMax ¥ B BOAOXPaHWJHINAX, CTPYNIHPOBAHLI B YeTHIpE THIA.

YyacTku I THNA XapaKTepH3ylOTcs HAJHUYHEM 3HaYHTeNbHOH NOAMBI,
H3BATHAMH BOJBl H3 PEKH H YacTHYHHIM BO3BPATOM €€ 110 KOJJIEKTO-
paM.

Insa yuacrkos II THia xapakTepHo HaJHuHe 3HAYHMTEJBHOH MOMMBI
H OTCyTCTBHE BOL0320OpOB W3 pEKH Ha OpolleHHe H IApyrHe Xo3sii-
CTBEHHbIE HYXKJBL

K III tumy ortHocsitesi yuacTKH 6e3 cyllecTBEHHOH NOAMB, HO
€ HaJIHUHeM BONOXPAHWJHIL, H3BLATHH BOABl H3 pekH H cOpoca ee 1o
KOJIJIEKTOpaM.

YuacTku THna IV oT/IHYAIOTCH OTCYTCTBHEM CYIECTBEHHOHM NOHMEI
H BOJOXPaHWJHWLI JNpH HaJHYHH BoH03a6opOB H3 peKH W BO3BpaTa
BO/Ibl 10 KOJIJIEKTOPaM.

Pycnorofi BopHuf 6ajiane s yuactkoB THna I moxer 6bITh BHI-
paKeH CJelyIOUIHM ypaBHEHHEM:

Qn+an+ro—QH‘—QB3+QBc'—'QuB_Quc "_Qpp'—
_Qa_Qrp+Qo=0n (61)

rae Qs v Qu — pacxonsl BOAH B BepXHeM H HHIKHeM CTBOPAX, OrpaHH-
YHBAIOUIHX y4acTOK; (QQnp — CyMMa PacXo[oB BoJbl GOKOBBIX NPHTOKOB;
Qoc — pacxol BoAbl, cpOpMHpPOBABIIHICH OT IOCTYIIAEHHS OCajJKOB Ha
TIOBEPXHOCTL pycsia H No#Mbl (B HpejesiaX MaKCHMAJbHOH B JaHHOM
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rogy NJIOIagH 3aTOIJIeHHs); Qss — oOWME pacxoa somodabopa Ha
yuYacTKe pekH; Qzc — CyMMAapHBIH pacxoj BO3BPATHBIX NOBEPXHOCTHBHIX
BOZ, cOpacblBaeMblX B peKy; Qus — CyMMapHEHH pAacxol BOAH Ha ee
HCnapeHHe ¢ MOBEPXHOCTH B TPAHCIHPALMIO NOJYNOTPYKEHHOH pacTH-
TeJILHOCTbIO; Que — pacxojl BoAnl Ha HcnapenHe c¢ ofcoxmed gacTH
no#iMel; Qpp— pacxon BOABl PyCJOBOro peryJIHpOBaHHS, NPHHHMAae-
MBI CO 3HAKOM ILTIOC NPH €e HAKOIJIEHHH HA y4YacTKe H CO 3HAKOM
MHHYC 0pH oTaade; Qa H Qrp — PacXoanl BOABI, COOTBETCTBYIOIIHE H3-
MeHEHHIO 32 pACYETHHI! HHTEpPBAJ BpeMeHH 3anacoB BJArk B TOYBO-
TpYHTaxX 30HBl a3pallHH H 3anacoB FPYHTOBBIX BOJ, Ha 3aTOILIAIOLIHXCH
y4aCTKaXx MNOHMBl (CO 3HAKOM IJIIOC NPH YBeJHYEeHHH H CO 3HAKOM
MHHYC [IDH yMEHbIIEHHH HX 3HaueHHH); Qo — pacxon BOABIL, OTpaxa-
IOIKHA BogooOMeH MexAy peuHBIM (BKJIIOYasi MOHMY M BOJOXPaHH-
JAHIIa) W NOA3EMHHIM NOTOKAMH (B TOM YHCJE IOCTYMJEHHe B PEKY
BO3BPATHBIX BOJ| C OpOIIAeMBIX MoJiefi MoJA3eMHBIM NyTeM) H HeBS3KY
6ananca.

IIpn orcyTcTBHH Bomo3abopoB H3 peKH Ha opolleHue H ApyrHe
Xo3siicTBeHHble HYX1bl (yyactku 11 Tthna) ypasuenme (6.1) mpuoGpe-
TaeT BHUI:

QB +an + ro - QH - Qma - Quc - Qpp - Qa - Qrp + Qo = 0. (62)

Ilpy HanWyWH HA yvYacTKe peKH BOLOXPAHWJHIIL, HO OTCYTCTBHH
Bripaxenno#l nofime (yuactku 111 tuna), PBB Moxer GuiTh npeacras-
JleH ypaBHeHHeM

QB + an + ro - Qu - QBa + Qsc - Q}IB - Qpp + Qo =0. (63)

OneHka 3HAYUMOCTH OTAENbHBIX 3jeMeHToB PBB 6anamca noka-
3asa, uTo AJdsi OecNOfMEHHBIX YYaCTKOB PEK NPH ‘OTCYTCTBHH BOJO-
XPaHHJIHLL MOXKHO fipeHeOpeub 3HAYEHHSIMH PacxoJoB BoOjbl, 06yCJiOB-
JICHHBIX NOCTyIE€HHe OCAaJKOB HA BOOHYI) INOBEPXHOCTh pycia Qoc,
HcnapenWeM ¢ mnocsiefHedi (s W pYCJIOBBIM peryjHpoBanHeM (Qpp).

B cBsian ¢ atuMm ypaBrenwe PBD pnis yuactkos IV THnma Moxer
6bITh 3aMHCAHO B BHJE

QB + an - QH - QB3 + QBC + Qo = 0. (64)

Bce komnonenth ypasreruit (6.1)—(6.4), kpome KomnoHenta Qo,
nopaamwTcs WaMepenusiM. lloatomy pacuer PBDB cBoputcsi K peleHHio
NpHBEJEHHLIX ypaBHEHHH OTHOCHTENBLHO OCTATOYHOro wWieHa @
€ LeJbl0 onpejeseHHsi ero (H3HYeckofi CyIIHOCTH H OIeHKH H3MeHe-
HHSl NOCJIeIHETO NOJ BJHMSIHHEM eCTeCTBEHHLIX M aHTPOINOreHHbX (hak-
TOPOB.

B ciyuae, Korpa pce anemenTtn PBD uaMepsiioTcs, a moa3eMHBIH
BOJOOOMeH He3HayHTeJIeH, pe3yJbTathl pacyera PBD MoxHO cunrath
Hajle’KHBIMH, ecliH cobJlofaeTesi COOTHOIIEHHE

l Qo l < @p0o, (65)

rne op— cpeiHfisi KBajpaTHuyeckas ollnbKa pacuera sjieMeHTa Qo,
4 3HAYEHHe Gp 3aBHMCHT OT JoBepHTesbHOH BepositHocTH P. O6niuHo
orpaHuyMBaioTcsi 3HavenneM P = 0,95, nns koroporo ap = 2, Cneno-
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BaTeJbHO, KPHUTEPHH HAJEKHOCTH pacuera PYCJOBBIX BOAHHX 6anaH-
COB B paccMaTpHUBaeMhX YCJOBHAX MOMKET OHITh NPEJCTABJIEH B BHIE

| Qo | << 200 (6.6)

Tlpy orcyrcTBHu nanHbX HabJloaeHH# 3a OTAEJNbHHIMH 3JI€EMEH-
taMu PBD 1 HeBO3MOMKHOCTH HX OLEHKH IO KOCBEHHBIM JAHHBEIM NIPH
pacuerax PBD onu He yuMTHIBaKTCH. B 3THX Ciyyasx oCTaTOYHBIH
uleH Q, COBOKYNHO OTpa)KaeT BCe HeyuTeHHHe 3jieMmeHthH PBB
H omubKu ero pacuera. B paccmarpuBaeMBIX  YCJAOBHSIX PacCuH-
TanHee no ypaBHenuio PBD 3nauenuss Qo MMelor onpeneneHHH: (H-
3HYECKH# CMBICJ JIUIIb B cliyude, eC/H OHH CyIlecTBeHHO 6OJjblle cpej-
Heii KBagpaTHyecko# OIIHOKH HX pacuera Go, BHIUHCIAEMOH 110 AaHHBIM
0 CpeiNHHX KBaJpaTHyeCKHX NOIPElIHOCTSX OIpejleseHUsi OTIAEJbHBIX
KOMIOHEeHTOB ypaBHeHHst PBD, 1. e. cobaiofaercss cooTHOllleHHe

| Qo | = 200- (6.7)

BrmosHeHnrHe 3TOro KPUTEPHs YKa3LBaeT Ha CyllecTBOBaHuHe (PH3N-
YeCKHX (PAKTOPOB, BHIRBIBAIOIIKUX YBEJHYEHHE WIH YMEHbIIEHHE CTOKa
JIOTIOJIHATENIBHO K TeM, KOTOpble ObUIH y4TeHBbl NpH pelleHHH ypaBHe-
Uil (6.1)—(6.4).

Ecnu lQol << O, OCTATOYHHE wieH @, coH3MepHM ¢ owwHOKo# ero
onpejeNieHHss M B CBsA3H C 3THM IOJyYyeHHOe 3HAyeHHe (J, clienyer
paccMaTpHBaTh Kak cayuaiiHoe.

[pu 0o << |Qo] < 20, npupona ocTatoyHoro uieHa Q, sBASETCH
HeonpejeneHHOH. 3ak/iueHHe O CJAYY4aHHOCTH HJIH Hecayya#iHOCTH
MOJIYUEHHBIX 3HAYeHHii Q, Tpebyer NpHBJIEYEHHS [ONOJHHTEJbHBIX
MaTepHaJioB, HaNpHMep, MHOTOJIETHHX AAHHHX. B 3ToM cayuae ocoboe
BHHMaHuie obpamanoch Ha H3MEHeHHe 3HaKA 3HAUCHu# (Q, B TeueHHe
rojga ¥ B MHOrojerHeM pazpeae. EciH ocraTouHHE uieH Qo ypaBHEHHSA
PBDB Bo Bce Mecsmibl rofa WJIH OT roAa K rofy HMEJ OjJHH H TOT e
3HAK WIH YepeJOBaHHe 3HAKOB HOCWIO 3aKOHOMepHH#i xapakrep (Ha-
npumMep, o6bsicHsieTcss 6eperoBeIM peryJHpoOBaHHEM CTOKA), TO pe3yJb-
TaThl pacyera CYHTAJIHUCh HAJEKHBIMH H HMEMOLIUMH OrnpejeseHHbIN
¢H3MUECKHI CMBICT JajKe B Cyyasix MaJjikix abcosIOTHHX 3HaueHUH Q.
Korna B vepenopanumn 3HaKa 3HayeHHH (Q, HE NPOCHENHBANOCh HHKA-
KOH 3aKOHOMEPHOCTH, CYHTAJIOCh, YTO pe3yabrathl pacuera PBDB nocsr
cnyualiHe#i xapaktep. IIpu OTCYTCTBHH 3aKOHOMEDHOCTH B yYepejoBa-
HHH 3HaKa 3HaYeHHHd (Qp, HO ABHOM INpeobiajaHHH TOrO HJAH HHOIO
3HaKa B TedeHHe roJd, BbIICHEHHe (PH3HUYECKOTO CMHJI2 OCTATOYHOIO
yreHa ypaBHenHsi PBD nponsBoan/ioch TOMBKO B OTHOLIEHHH €ro Cpej-
HUX TOJOBHX H CpelHero MHOrOJIETHEro 3maveHu#, a paccudTaHHBIE
CcpelHHEe MeCAyHble 3HaueHHA (o paccMaTpHBAIHCh KaK HeJIOCTAaTOYHO
HaJle2KHHe.

[TomuMo cny4YadiHBIX HOrpeINHOCTEH OnpejiesieHUsl OTAEABHBIX 3Jie-
MeutoB PBD, coBOKynHOe BNHfHHe KOTOPHX OlleHHBAETCs CpeiHel
KBaJpaTuyeckoH NOrpellHOCTbIO pacyeTa ero OCTATOYHOTO 4YJICHA O,
BO3MOJKHBI TaKXkKe CHCTeMaTHYecKHe OIMHOKH, BhisiBIEHHE KOTOPHX, KakK
HnpasHiIo, IpeicTasisieT BecbMa TPYAHYIO 3ajayy. YCTAHOBJEHHe Ha-
JIHYHS H Pa3MepoB TaKHX OMHOOK BO3IMOXKHO JHIIb IYTEM NPOBeJeHHs
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crnenuaJbHBIX KOHTPOJIBHEIX H3MepeHH#i ¢ moMoubio 6osee coBepllleH-
HEX npHOOPOB ¥ METOAHMKH HaOJIoAeHHH.

6.1.2, Yuer cToKa B rBAPOMETPHUECKHMX CTBOPAxX

OCHOBHBIMH HCTOYHHKAMH HH(QODMALHH O CTOKE BOAK B OTJeJb-
HEIX THIPOMETpPHUYECKHX CTBOpax Ha pekax Uy, Tanac m ux npHTokax
NOCAYXKHJIM pe3yJbTaThl HaOJNIOJeHHH, BHIIOJHEHHEX 3KCHEIHuHeH
I'TH, ynpasnenusiMu no ruapoMereopotorur Kazaxckoii u Kuprus-
cxoil CCP u YOC MHHBOAX030B YKa3aHHHX pecnyCniHK.

CxeMHl pacrioJioKeHHsI FHAPOMeTPHYECKHX NOCTOB, KaHAJOB, cOpo-
COB W KOJJeKTopoB mo mjuHe pek Uy u Tanac nomewens B pabote
[82] u uzpanusx OT'X, tom 14, Buin. 2.

HMamepenusi pacxonoB BOAH ¥ BHYHCJEHHE CTOKa peK B I'MAPOMET-
pHYECKHX CTBOPaX BLINOJHSTHCh B COOTBETCTBHH C HacTaBJIeHHAMH H
pykoBoacTBaMu, JefictByomuMu B mppomercinyxbe CCCP u opra-
vax Munsonxosoe Kazaxckoit m Kuprusckoii CCP.

Fuapomerpuuecknii yuer peyHOro cTOKa, KaK MPaBHJO, MPOH3BO-
JHJICSl PYCJIOBHIM METO/IOM C HCMOJIb30BAHWEM CBSI3H MeX/Jy H3MepeH-
HEIMHM PacX0JaMH H YPOBHSIMH BOJAH B BHJe KpHBHX Q = f(H). Bn-
NOJIHEHHHE B COOTBeTCTBHM ¢ Mertojnueckumu ykazauusimu Ne 90 [58]
pacueThl MoKaszajH, 4To obliasi QTHOCHTENbHas TMOrPellHOCTh MOJCYeTd
CPeJlHUX MECHYHBIX PacXOJI0B BOAH B OCHOBHBIX THIPOCTBOPAX Ha pe-
kax Yy ® Tanac u ux npurokax cocramiser = 2—3 %, a cpennux
roIoBBIX pacxoioB — okojio =1 %.

ITpu pacuerax PBDB 3a mHoroseTHH#i mepuoji 6bUI0O 06HapyeHo,
YTO 110 PSiAYy YYACTKOB YKa3aHHBIX PeK JaHHBIE M0 CTOKY 3a OTAeNbHbIE
rofibl UMeIOTCS JIHIIb M0 OHOMY Ol pAHHYMBAIOIIEMY CTBOPY, a 1O J1py-
roMy OTCYTCTBYIOT. B 3THX cllyuyasix NpOHM3BOLHJIOCH BOCCTAHOBJIEHHE
CPeJHHX TFOJOBHIX PACXOJOB BOABI MO rpadMkaM CBSI3H C pe3yJbTaTaMH
HalnlofeHufi Ha peKaX-aHajlorax Miu ¢ ApyruMmu 3jnemenramMu PBB.

TouHOeTh BOCCT2HOBJIEHHSI CTOKA N0 yKazaHHHWIM crocobaMm coctas-
gasna &= 5—109,.

6.1.3. Bopoaabopnt M cGpocul

OnHuM M3 OCHOBHHIX 3JeMeHTOB PBB siBisiioTCsi BOjp03a60pH Ha
OpoOlieHYe, NPOMBINEHHO-KOMMYHAJbHBE HYXKJIbl H BO3BPAT BOJH
IOCJE €e HCNOJb30BAHHA N0 cOpPOCHBIM KaHaJlaM M KOJJIEKTOpaM.

Jlnsi yuera Bojosabopos u c6pocos YOC Munsonxoza Kasaxckoi,
Kuprusckoit CCP, a rakxke sxcnenuunedt I'TH npumensiues cnenyio-
H{He crocobhl:

1) ruppasnuyecKkue, OCHOBaHHHE Ha ONpefleNIEHWH MPONYCKHOM
CrOCOGHOCTH PeryJHpYIOLIHX, BOoJ03a60pHKIX H cOPOCHHX COOpPYXKeHHH
no AAHHEIM pacyeTa MJH TAPHPOBKH JJIsi Pa3jHYHBIX CXeV-HCTeYeHHS
H3 OTBEPCTHH HJIH Yepe3 BOJOCAHEB M JIOTKH;

2) npubopHHe, ¢ YCTAHOBKOH pPA3JIHYHHIX PacXOoMepoB B TPyGO-
NPOBOJaX HACOCHBIX CTaHNHH;
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3) pycioBbI€, € HCNOJb30BAHHEM KPHBBIX PacX0JOB BOJB H NOMpa-
BOK K YPOBHIO;

4) pacueTHHle, MO MPOHM3BOJHTENLHOCTH HACOCHBIX CTRHIME.

OrHoCHTeNIbHEIE CPejHHE KBAJIPATHYECKHE MOTPEIIHOCTH H3MepeHHs
pPacxolioB BOjbl MPOTaPHPOBAHHHMH COOPYKEHHSIMH (THAPaBJIHYeCKHE
W npubopHBle METOJH y4€Ta B0j03ab0poB) cornacuo pabore [56] co-
craBasiior 2—4 %.

IMpu ouenke TouHOCTH pacuera PBDB orHocHTesbHas cpennsis
KBajpaTHUecKasi NOrPEIIHOCTb ONpEfeNEHHsi CPENHHX MECSIYHbIX pac-
XOJOB BOJK Ha TaKMX BOA03a6OpHBIX coopyikeHHsix, kKak 3bUK, BbUK,
OGBonuuii kaHal, c6poc Anamenunckux I'DC W mpyrux npHEMMAazach
pasuoii + 3 %.

TourocTh THApOMeTpHUYEcKOTo criocoBa yuera Bopo3abopos u cOpo-
COB OLl€HHBAJAaCh TO TOi K€ METOJHKe, 4TO W JJIS THAPOMETPHYECKHX
cTBOpOB Ha pekax. OTHOCHTe/bHAA CPelHss KBajpaTHYecKasi norpem-
HOCTb, paccyHTaHHaf O JaHHBIM akcnenWuuH I'TH pis oTnenbHBIX
BON03200pHBIX M cOpPOCHBIX KaHAaJOB, OOOPYNOBAHHHX CaMOMHCIAMH
YPOBHSi BOAHl, OKa3ajach paBHOH +2—3 Y% miIsi cpenHux MecsiuHBIX
pacxofioB Bopo3abopoB H +1—2 % — ana cpeguux ronoBex. Ilpu
CJIOXXHOM pPeryJHPOBAaHHH pexHMa ypoBHeill Boibl B KaHalaX H OTCYT-
CTBHH CAMOITHCIEB MOTPENIHOCTh ONpPEAENeHHsi MEeCAYHOro Bojosabopa
3a cyer olHOOK ocpelHeHHsi YPOBHA BOAK MOKeT OBITh 3HAYMTENbHOHN
{mo 16—20 %).

Ilpu MmamueHEBIX BOpo3abopax, eciu nojaya BOJAHl ONpelefisiercs Mo
NPOH3BOJIMTENLHOCTH HACOCOB, TOYHOCTh BOJ03a60pa ycTaHaBIHBaeTCs
nyTeM chelHaJbHHX KOHTPOJbHHX wu3MepeHHil. IIpn orcyTcTBHH Ta-
KHX H3MEpeHH[ OTHOCHTEJbHAS CPelHsif KBalpaTHyecKasi NOTpellHOCTh
yyeTa BOJ03a60pOB HA HACOCHHIX CTAHIMAX OPHEHTHPOBOYHO NpPHHH-
manach pasHoft =10 %.

6.1.4. PycnoBoe peryaHpoBaHHe

Ilpn wanuuyun Ha yuacTKe pEKM 3HAYHTeJbHOH 3aranjuBaeMo#
rofiMbl MM BOJOXPAHHJHL] CYLIeCTBEHHYIO pojb B 6ajaHcax peyHHX
BOJI MOXET WrpaTh TaK HA3HBaeMOE pYCJIOBoe peryJHpoBaHHe — Ha-
KOILJIEHHE BOABI B pycjie H Ha rnofiMe (BOJOXpaHWJIHILAX) MPH NOAbEME
€e YPOBHS H OTJaue NpH chaje.

Pacyer pacxonos pycnosoro peryiaupoBaHusi (M3/c) B obluem ciy-
yae NPOM3BOHICS N0 QopMmyJie

Qup = AW/864007, (6.8)
rane AW — usamenenne obnema BOAB Ha yuacTke pekH (M%) 3a pac-
geTHH WHTEpBAJ BpeMeHH T, cyT.

Jas 6ecnofiMEHHEIX YYACTKOB peK NPH OTCYTCTBHH BOJOXDPaHHJIHILL
snavenve AW moxeT ObTh TpHOJMHXKEHHO onpenesneHo no dopmyse

AW = L Ao, - 10%, (6.9)

rie L — pnyna yuactka peKH, KM; Ao — H3MeHeHHe CpefHero Io
YUYacTKy BOIHOTO ceueHHsi pekH (M?) 3a pacueTHHi HHTEpBaJi BPEMEHH.
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B cBsI3U ¢ 3THM AJS OLEHKH 3HAYHMOCTH BeJHYHH Qpp LJSI yKa-
3aHHBIX YUACTKOB PEK MOXHO BOCTOJb30BaThcsl opmysof

Qpp = L Awcp/86,4T, (6.10)

BhITeKaule# uz dopmyn (6.8) u (6.9).

BhINosHeHHble pacyeTs MOKasajH, 4To s OecnoiiMeHHBIX y4act-
KOB PACXOJbl PYCTOBOrO peryJHPOBaHHs NPHMEHHTENbHO K MECSYHOMY
HHTEpBaJy BpeMeHH BecbMa MaJjbl. B CoJLINMHCTBE ciyyaeB OHH CO-
craBisiH MeHee 1 % CYMMBI cpelHHX MeCSMHHX pacXoJoB BOJHI
B BEPXHEM CTBOpe y4acTka M GOKOBOH MPHTOYHOCTH H HH pasy He npe-
BHCHJIH 5 U, 3TO#i CYMMBI, 4TO JaeT OCHOBAHHe He YYHTHBATh HX TpH
COOTBETCTBYIOIIHX pacyerax.

Hns yyactka p. Uy or c¢. Munsipan no kax um. Yanaesa (c. Ta-
wyTkynb), rie B 1972 r. BBejleHo B akcniayaTalHi0 TallyTKyJbCcKoe
BOJOXPAHH/IHIlE, H3MeHeHHs] o0beMOB BOJH 34 OT/eJibHble Mecslbl
NPHHUMAJHCh PaBHBIMH H3MeHeHHSIM OOBHeMOB BOILH B BOJOXPaHUIHIIE.
Ilpu 3TOM 06BEMBI BOAHI B MOCJEAHEM Ha HA4aJio H KOHEI| KaxXJOro
pPaCcUeTHOTO HHTEpBaja BPEeMEHH OIpefelsiiIHCh MO KPHBOH 3aBHCHMO-
cTH pOBeMa BOLBI OT €e YPOBHSI B BOLOXPaHHJIHILe.

[TonbITKH OuUeHHTh H3MEeHeHHs1 06HbeMOB BOAB 32 pacuyeTHBIH HHTep-
Ban BpeMend AW Ha oTpeNnbHHX ydactkax p. Uy HHxe cBx M. AMan-
relbAe, XapaKTepPH3yIOIHXCS OOCIHPHEIMH NOHMaMH, IO JAHHEIM
0 IJIOLIAZSIX 3aTONJEHHST M H3MEHEHHUSIX YDOBHSI BOABl B OrpaHH4YHBa-
IOUHX THAPOMETPHYECKHX CTBOPaxX He NpHBEJH K NOJOXKHTEJbHHIM
pe3aynbrataM. [IpHunHa 3Toro, mo-BHAKMOMY, 3aKNioyaercs B GoJbIIoi
IpOTSKEHHOCTH YKa3aHHHIX Y4Y4CTKOB M Ype3BblYaHHOH CJO0XKHOCTH
nofiMul, IOBEPXHOCTh KOTOPOH PacuieHeHa MHOTOYHCJIEHHBIMH METKHMHE
BOJIOTOKAMH, KOTJOBHHAMH o3ep, 6eccTOYHBIMH NOHHXKEHHSIMH H CTa-
popeubsiMH. B ¢BA3H ¢ 3THM pyclioBoe (mofiMeHHOe) peryiHpoBaHHe
CTOKa BOJbl OLIEHHBAJIOCh He HENOCPENCTBEHHO IO JAHHHM H3MepeHH#H
YPOBHS BOLH M TUIOLajel 3aTONJeHHs], a 0 CPEeJHHM MeCsYHBIM 3Ha-
YEeHHSIM OCTAaTOYHOI'O YJieHA YPaBHEHHs pycioBoro 6anaHca o, KOTO-
pble B YCIOBHSIX HeOoJbllioro mojseMHOro BonocoOmeHa, xapakTepHOro
AJisi HH3oBHE p. Uy, B OCHOBHOM OTpaKalOT XOJ H3MeHeHHs o0LeMOB
BOZABL PyCJa PEKH.

6.1.5. Onpenesnenne mJoWAfeH 3aTOMJEHHA DOHMLI B HH30BbAX p. Yy

Hnst onpepenennss OTHeNbHBIX cOCTaBISIIOIHX PBB (Qoc, Qus,
Quc, Q= Qrp) NpH HaJHYHH MOHME BO3HHKAET HEOGXOQHMOCTh B mepe-
cyeTe B Pacxojbl BOJAbl 3HAYEIIHH 3THX 3JIEMEHTOB, BBIPAXKEHHHX CO-
OTBETCTBEHHO B CJIOSIX a@TMOC(EPHBIX OCAAKOB, HCTIAPEHHSI C 3aJHTHIX
M oOCOXIHX YYACTKOB MOHMH, B H3MEHEHHMSIX 3aNaCOB BJArH B TMOYBO-
TpyHTaxX 30HBl A3pAllHH K 3anacoB IPyHTOBBIX Boj. Takoli mepecyer
BO3MOKEH TMpPH HAJHYHH JAHHBIX O IUIOHIAASX 3aTONJIEHHS MOHMBI W
HX NMHAMHKH BO BPEMEHH.

Husosbst p. Uy, nporsimyBlinecst or moc. PypMaHoBKa Ha 3amaj
Gosnee uem Ha 600 KM, mpelcTaBAsIOT 060COGIEHHHB NOYBEHHO-PACTH-
TeJIbHBIH KOMIJIEKC, NOBEPXHOCTh KOTOPOTO pacujieHeHa MHOIOYHCJIEH-
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HBIMH MEJKHMH BOIOTOKaMH, KOTJOBHHAMH 03ep, OeCCTOYHLIMH IIOHH-
JKeHHAIMH H cTapopeubsiMH. [lo cTpoeHHI0O MOBEPXHOCTH NOHMH H pe-
KHMy €e 3aTOIVIeHHSi HH30BbSi HEOJHOPOAHBL. 34€Chb PACHOJOXKEHH
oOwHpHbIe noiiMeHHble pa3nuBbl — I'ynsieBckue, Ynaubeabckue, Kam-
KaJHHCKHe, mnpefcrasasiioiiue coboli BHYTpEeHHHe JeJbThl, Y4acTKH
rPHPYCIOBOH NOUMH (ecTecTBCHHBIE CTeCHEHHS JOJHHBI MeXJAY BHYT-
PEHHHMH JleJibTaMH), KOHEYHYI0 NPHPYCJOBYK) JebTy W  YCTbeBbie
Paz3NHBLI HUXKE NPHHATOrO yCJIOBHOTO yeThsl (AIHKOIb-AKXKaHKBIHCKAS
KOTJIOBHHA). 3aTON/eHHe 3THX YY4CTKOB B NEPHOIBI BECEHHEro IOJO-
BO/Ibsl H OCEHHEro IOBBILEHHs PACXOJ0B BOJBI IPOHCXOAUT B TeyeHHe
2—3 MecsilleB € PA3THYHOH HHTEHCHBHOCTBIO.

JleranbHoe onpefiefienHe miollajfeli 3aTonJeHHsi OTAEJbHBIX yyacT-
KOB B HH30BbsX p. Uy, nasi kotophix paccunthBajics PBB, npousso-
JHJIOCh Ha OCHOBe TJIaHHMETPHPOBaHMS HX Ha a3poOTOCHHMKAXx
pycna u mo#¥Mbl H ruiporpacdHueckux obcieoBaHHH, BBHINOJHEHHbIX
B nepuon paborel skcnepunun I'TH. Ha aspodorocHumkax Bbeiness-
JIHCh YMCTble TWIECH, TPOCTHHKOBHIE H TyrafiHble 3apoclH B Boae H
©oO0coxIllHe Y4aCTKH TPOCTHHKOB B IIpeJleJlax MaKCHMaJbHOH B JaHHOM
roly mnJjollaiH 3atomyeHus. [IpH AemndpHpoBaHHH NJIAHOBOH OCHOBHI
Pa3JinBOB Ha a3pod)oTOCHHMKAX rpaHullsl ypoBHell BHICOKHX rop (YBB)
IUIsl KOHKDETHOro rofla BHIENSINCh MO0 Ha3eMHLIM npHaHakam ¥ BB,
KoTophle BHIAABJASVIHCH NpH THAporpaduueckoM oOC/eOBaHHH pa3iH-
BOB € y4YeTOM HX BO3MOXKHOH INHPHHH NpH JaHHOM 3aTONJIEHHH, yCTa-
HOBJIEHHOH N0 MofepeyHbIM nmpodHIsiM. Britenende rpanun YBB, za-
pociedl TPOCTHHKA M APYrHX YrofHil npu AellH(PPHpPOBAaHHH TMOHMeH-
HBIX Y4acTKOB B HH30BbsiXx p. Uy HuHOrga OBbLIO COTPSIKEHO C PSHAOM
TpyAHOCTEll B CBS3H €O CJIOXKHOCTBIO TOYHOIO YCT2HOBJIEHHSI TOTO MJIH
HHOTO I[BETOBOI'O OTTEHKAa Ha CHHMKE U OTHECEHHSl ero K onpejlelieH-
HOMY THIy YIOAHH.

[Jo 9THM JaHHBIM CTPOMJIHCH KpPHBBIE 3a2BHCHMOCTell OOIIMX IJO-
maneft 3aTolyleHHs NOHMB H Towlasell OTAeNbHEX Yrofiuii Ha HHX OT
CpefHero ypoBHs (pacxoja) Boibl Ha ydacTKe pekH (pHc. 6.1—6.6),
a Takxe JAPYTrHe 3aBHCHMOCTH, KOTOPHE 3aTeM HCLOJb30BAJHCh AJfA
OTpefie/IeHASi COOTBETCTBYIOIIMX IJiowlafei B OTAeJbHHE pacyeTHH
NepPHOLL

6.1.6. Ocaaxu

Pacxon sozbl, cpopMHpoBaBlIMiics 3a CueT BHIIAJEHHS OCAJIKOB Ha
TIOBEPXHOCTh PEYHBIX pyceJs, BOAOXPAHHJHLL H MOHM, NPH ONpefesieH~
HbIX YcJOBHsiX (Oosbllasi aKBAaTOpHS BOJAOXPAHMIIHLIA, LIHPOKAs
nokiMa, CpaBHUTENILHO HeOoJbIHE pacXojbl B peKe, 3HAYHTeJbHHE
ocankH), Moxer OBITh OHON M3 BaxKHHIX cocrasisiomux PBB. B ra-
KHX CIyyasx cpeAHHA 3a pacueTHHIfi MHTepBaJ BpPEeMEHH pacxof
BOJB, cGOpMHpOBaBIIHiCA OT DOCTymJeHHsi ocankos (M%/c), BBIUHC-
Jsycs mo, dopMysne

ro = XFMEKC/86)4T) (6.1 l)
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rae X — CpelHsisi 10 MJIOUIAJH 3aTONJIeHHS CyMMd OCaiKOB 34 pacuer-
HHIl nepHon, MM; 7 — IPONOMKHTENBHOCTD TOCAEAHErO, cYT; Fyaxe —
MaKCHMaJjlbHasi B JaHHOM TONy IJjomajb BOAWOH TIOBEPXHOCTH Ha

yuYacTKe peKH, KM2.
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Puc. 6.1. 3apncumocTs oOwel naomany satonaenns F ([, 1) ysacrka p. Uy or
cBX MM. Amanressan jgo 1-h pepmn Mypoukymckoro copiosa, miomamn STOTO
Y4aCTKa, 3aHATOH INOJAYIOrPYXKEHHHMH TPOCTHHKOBMMH H TYTaHHEIMH 3apOCafiMH
Fap+Frye (11, 2) v nnowal, saHATOH NOJyNOrPYKeHHHMH TPOCTHHKOBHIMH 3a-
pocasMi Frp (11I), OT cpeirero ypoens BOXH Ha Y4acTke Hep.

&8 — cpenuufi Ha y9acTKe ypoBeHb BOAH p. Uy, mpH KoTOpoM HagHRAETCS €€ BHIXOA Ma NolMy;
4 - cpeannli Ha yuaCTKe HAMBHICIUHA HcTopDHIeckull ypopems pricOKMX pon Hep, HYBB
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Puc. 6.2. 3apucumocts o6iuell naomamm satonnenus F yvactka p. Uy or
cBx ®M. Amanrenpan no l-# Qepmu MyoHkyMckoro COBX0OSa OT CpEHErO

pacxolia BOXH Ha yvacTke PekH Qcp-

Ha yvacrkax pek Uy u Tanac, rae orcyrcrBylOT BOLOXPaHHIMINA,
a nolima Bepaxena cnaGo WM BOBce OTCyTCTBYeT, 3HaueHHss Qoc CO-
CTaBJSIOT MeHee 1 9 u NPHXOLHOH YacTH pycsoBOTO BOAHOIO GasiaHca
(Q= + Qup). st Takux yuacTko npu pacuerax PBD ocankm BBHAY
HX MaJioli SHAYHMOCTH HE YUHTHIBAJIHCD.
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Puc. 6.3. 3aencHMocTb  OOiedl
nnowmany saronnenmst F (I, 1)
SKCNEPHMEHTAILHOTO yYacTka
p. Uy mexny 1-fi u 3-fi depmMamu
MyIOHKYMCKOrO COBX032 H €ro
IJIOMIAKH C OTKPHTON BOXHOH
nopepxHocteio  Fy (I, 2) or
YPOBHSA BOIH B BepXHeM CTBOpe
yuactka He.

3 u 4—ToXe, yTo ¥ Ha pHC. 61

Puc. 6.4. 3aBHCHMOCTD NJIOHIASH

saronnenHs F yuactka p. Hy

or 3-fi (depMH MyYIOHKYMCKOTO

cOBx08a A0 cBx <«TacTh® OT

cpelHero  ypOBHA  BOJXH  Ha
yuactke Hecp.

I — mepuon mopnema ypoena, I1—
nmepROJ, ero Chaga.
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Puc. 6.5. 3asncumoctb INOIMATH 3arollneHnst £ yyactka p. Yy or

cBx «Tactu» 10 ruzponorkyeckoro nocra HuxHHA OT  cpennero
YPOBHA BOJAH Ha y4actke Hep.
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Pue 6.6. 3aBnceMocTe Inowafn 3aromyienust F y4acika p. Uy ot
cBx «Tacte» 1o ruaponorHueckoro nocra HumuHil, 0T tpenuere
pacxojla BORH Ha yYactke Qcp.



Ilpn pacuetax cpeHHX CJIOE€B OCAJKOB IJiISi OTAEJBHHX YYACTKOB
nofiMu p. Uy Hcnosb3oBaiuch AaHHHE HAGIOAEHHHE 10 OCagKOMEPHBIM
OYHKTAM YOpasJeHHH ruapoMerciy6bl v skcneaunun ['TH.

OTHocHTeNIbHAS cpenHsisi KBaJpaTHYecKasi MOrpelllHOCT: pacyera
MeCSIYHHX CyMM OCanKoB AJisl HH30BbeB p. Uy cocraBnsier +15—25 %.

6.1.7. HcnapernHe ¢ MoBEPXHOCTH BOAKW H YYaCTKOB,
3@HATHIX NONYNOTPYKEHHOH PACTHTEJIbHOCTRIO

Ha yuacrkax pek, rzie BOLZOXpaHH/HILA H NOHMa OTCYTCTBYIOT HJIH
nocnexHsis BHpaeHa caa0o, pacXOfH BOAH HAa HCIapEHHE ¢ BOLHON
nosepxHocTH o6HuHO He npeBmiaiwt 0,5 % pacxopmolt yacru PBB u
HMH MOXHC npeHebpeub.

INpu mannuuy WHPOKOH NOHMH M BOAOXPAHHJIHIY PACXOJH BOLBI HA
HcIlapeHue ¢ BOJAHOH NOBEPXHOCTH H C YYAacTKOB, 33aHSATHX IOJYIOTpy-
XKEeHHOH PacTHTEJbHOCTBIO COCTABJSIOT 3HAYMTENIbHYI0 A0JIO OT pac-
xonnoli yacth PBB u AOMXHH yuHTHBATbCA NPy pacuerax MOCJ]e-
HETO.

B ofbuieM cnyuae pacXoas BoJAH Ha HCHAPEHMe ¢ BOAHOH MOBepX-
HOCTH H YYaCTKOB, 3aHATHX IIOJIleOI‘py}KeHHOﬁ pPacTHTENBHOCTHIO, BH~
UHCISANHCE N0 (popMyae

Qi =Q+ Qs s+ Qn, (6.12)

rae Qs — pacxojH BOAH Ha HcnapelHe ¢ OTKPHTON BOJHOH NOBEpXHO-
CTH pyCJid peKH, 03€p, BOJOXPaHHJIHIL, NMOHHXEHHH, C y4acTKOB 3aTOll-
JIEHHOTO Jiyra co cjloeM BoaH 2 M M 6ollee, a TaKmke C y4yacTKOB 3a-
pocielt TPOCTHHKOB M KYCTapHHKOB, IHOJIHOCTBIO MOTpYXKEHHHX B BOAY;
Qs, n — pacxXofill BOAH Ha HCNADEHHE ¢ BOLHOH NOBEPXHOCTH 3aTOM-
JIEHHOTO Jiyra IpH cjoe BOAH MeHee 2 M; (n-— pacXoaw BoAH Ha
HCIIApeHHe C YYaCTKOB, 3aHATHX NOJYNOTPYXEHHOH pacTHTENbHOCTBIO.

CocraBnsuomue ypapheHust (6.12) B cBolo ouepemr onpenensinch
no ¢opmynam:

QB = EBFB/8614T9 (6.13)
QB, n= EB, JIFB, .n/86:4T, (614)
Qn = EnFn/86,4T, (615)

rae Ey, Es, i, En — HcnapeHHe (MM) € OTKPHITOH BOIHON TOBEPXHOCTH,
yuYacTKOB 3aTOIJIEHHOTO JIyra H CyMMapHO€ HCHapeHHe ¢ NOJYIOrpy-
JKeHHHX 3apociieli TPOCTHHKa 3a pacueTHHH nepuon {Mecsm); T —
IpOJONKHTENbHOCTL TOC/HefHero, cyT; Fo, Fp, n, Fy— nnomanu coot-
BeTCTBYIOIIHX HCIAPSIOIIHX MOBEpXHOCTEH, KM2.

Pacuer 3HayeHuii Qp C BOAHOH TNIOBEPXHOCTH BOAOXPAHMIHIY H
NOWMH IpH TJyOHHAX BOAHR OKOJIO 2 M TIPOM3BOAHJICS COTJIACHO
Vkazauusam [89] miu no naHHHM IJIABYYHX HCIApHTENEH.

Hcnapenne ¢ 3atonnierHoro ayra (riy6uHa MeHee 2 M) pacCUMTHI-
BaJIOLh MO (popMyne

Ep, 5 =naUg (e, — €300)s (6.16)
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Fae o — Ko3QpuukenT, ABAsionuiics PyHKHMeH (paKropa yeTOHYHBO-
ctu arMocdephl U mpelAcTaBasOHA CcOGOA OTHOLIEHHE PpAa3HOCTH
Mexy TeMOepaTypoli KOBEPXHOCTH BOAH H TeMIlepaTypo# BO3AyXa Ha

20
OKpyxamouefi TeppUTOPHH K KBaapaTy CKOPOCTH BeTpa ATIUZ® [89];
Usoo — cKopocTs Betpa Ha BrcoTe 200 ¢M OT NOBepxHOCTH 3eMJIH, M/C;

n — NPOAOJIXKHTENLHOCTE DACYeTHOrO IEPHOAA, CYT; €p, €200 — YNPY-
TOCTb BOASHOTO Hapa Ha NOBEPXHOCTH BOAH H Ha BHcoTe 2 M, rlla.
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L Puc. 6.7. 3aBHCHMOCTH Ce30HHOTO CYMMADHOTG
0 ucnapeddss ¢ 3apochedi tpocriuka E or cpea-
4 8 2 161 rlla Hero nedHUHTa BAaKHOCTH BO3Zyxa D.

Jns olleHKH MCHapeHHs ¢ mMepHOJHYECKH 3aTaliMBaeMHX 3apoc-
Jiel TPOCTHHKA Qn MCNO/B30BAJHCH JAaHHHE H3MEpeHHi No TpaHCcnHpa-
ILTHOHHHM HCHapHTe.HﬂM, IIpuBeAecHHHE K YCJIOBHAM eCTECTBCHHHX 3a-
pocilelt, HJIH paccYHTHBAJHCH 3HAYEHHA HCNAPEHHS MO MeTeOPoJIOTH-
YeCKHM JaHHHM C yyeTOM CyMMapHOH IJIOUMLAJH JIHCThEB H BHICOTH
pacrenunii [46].

Ilpu orcyTcTBHH HenocpeacTBEHHBIX H3MepeHHH MCIapeHHs ¢ 3apoc-
Jieli TPOCTHHKA HJH 00yCJIOBAHBAIOLIHX €ro (JaKTOpoB pacyer MNpoH3-
BOAMJICS 1O CBSi3H Ce30HHON CYyMMH HCIApEHHS C miomaged, 3aHsSTHX
HOJIyNOTPYKEHHOH pacTHTebHOCTRIO (TPOCTHHKOM), M CpPERHero 3a
9TOT NEPHOA AEQHIHTA BAaXKHOCTH Bo3ayxa (puc. 6.7), BHIUHCIEHHOTO
Kak cpenHee apH(MeTHuYecKoe H3 JaHHHX Habnojeunii ma GrHanexa-
HIMX MeTeOoCTaHUHAX. ITa 3aBHCHMOCTH NOCTDOEHA N0 pe3y/abTaTaM
HabmoneHu#t B nenptax pek HMau (1954—1965, 1957—1959 rr.) m
Awmynaper (1953 r.), Ha o3epax Kycranafickoit o6nacta (1960,
1961 rr.), Auxradickoro kpass (1958 r.) u 3anapnoro Kasaxcrana
(1966 r.).

[lepexon OT cesoHHOrO 3HaYeHHs HcUapeHHs K MecsyHRIM 3Haue-
HHAM TIOCJENHETO OCYUIECTBJASICH IO [JaHHHM, [OMEILEHHHM
B taba. 6.1.

OtHOCcHTENBbHAA cpellHAs KBajpaTHyecKass MOrpelliHOCTb pacyera
MeCAYHBX CYMM HCIlapeHHs ¢ 3aToIUVIeHHBIX YYacTKoB MoiiMH COCTaB-
aser 20—25 %.
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Ta6axna 61

PacnpepencHne no MecAlam 3HAYERHH HCnapeHHs ¢ 3apocieil TPOCTHHKA, NOJIH
Ce30HHOH CYMMBl HCApeHHs

\% ' VI VIl VIII I IX X

0,14 0,06

0,10 | 0,21 ‘ 0,26 0,23

6.1.8. Hcnapenne ¢ yyacTkop nofiMel, 0cBoOOAMBIIHXCH OT BOpbI

B nepron saTomsienusi mofiMbl yacTb PEYHOH BOJH Tepsercsl Ha
AKKYMYJISIIHIO B TIOYBOTPYHTAX 30HH ajpaliHH, YBeJIHUMBAs HX BJaro-
sanacu [lociie cxona Boxd ¢ mofiMbl aKKYMyJIHPOBaHHaf BJjlara pac-
XonyeTcsl Ha McnapeHHe

KoJsiHuectBo BoAH, pacxoiyeMoli Ha HcnapeHHe ¢ OOCHXAOMHUX H
NO/ITONNEHHHX yYacTKOB cyulH Ha nofive p Yy, BHUHCASIHCh 1O (Pop-
MyJe

Quc = QJI "l‘ Qﬁ + QK- (6°l7)

B sroii popmyse Qn, Qs, Qx — CpefiHHe MeCSyHHE PACXOJH BOJH
Ha HcnapeHHe coOTBETCTBEHHO Jlyroporo Pa3HOTpPaBEsA ('{HHI‘HJI,
a)peK, mHpeit), 60J0THOH PACTHTENBLHOCTH (TPOCTHHK, POro3, KaMHll)
H KycrapHHKa (Tyrafi). '

JJis skcnepuMeHTaJBHOTO yyacTKa noiiMu p. Uy, pacnoliokeHHOTro
Mexay 1-i u 3-it bepmamMu MyloHKyMcKOro coBx03a, Ijie NPOBOLHJIHCH
Ha6JII0leHUs 33 HclapeHHeM ¢ MOBEPXHOCTH IIOYBH, OTAEJbHHE YJEHH
npaBofi yactH ypasheHHs1 (6 17) onpepeinsyiuck no ¢opMyJam.

{==3
Q= Z E,, .F,, /86,4T, (6.18)
=]
=3
Qs = Y, Es, Fs, /86,47, (6.19)
t=1
rae F, u Fp,,— naomany (xm?), ocBoOojuBiIHecs OT BOJH TOCHE

3aToIJIeHHs K cepellHHE pacueTHO# JeKajbl H 3aHATHE COOTBETCTBEHHO
JIYTOBRIM pPa3HOTPaBbeM H 60JioTHOH pacTHTenbHocThIO; En , u Eg . —
COOTBETCTBYIOIIHE A€KaJHHC CYyMMH HcIapeHHsT (MM) c 3THX INIO-
manef, T — NpoAoNKHTeJbHOCTb PACUETHOrO NEpHOAA, CYT.

HekanHble H MecsiyHhle 3HAYEHHS] WCNAPEHHS] ¢ JIYroBOro pasHo-
TpaBbsg Ha ocBoOopuBIUeics OT BOAH YacTH NUAMBL 3KCIEPHMEHTAJb-
HOrO yyacTKa DPacCYHTHBAJIHCh KaK NOJYCYMMH H3 Pe3ysibTaroB Hab-
JIOJleHHH Ha yKa3aHHHX ABYX NOYBEHHO-HCNAPDHTENBHBIX IJIOHMIANKaX.

Pacuer ucmapeHHsl ¢ y4YacTKOB, 3aHAITHX 60JIOTHOH pAacTHTeNb-
HOCTBIO, IIPOH3BOAKICS N0 opMmye

Eg = keEm (6.20)

rae ke — fepexofHufi Ko3p(HUHEHT 0T HCOapeHuss < 0O6coXilero
nyra Ej.
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IMepexonuii Ko3¢ddHIHEHT OpHEHTHPOBOYHO NPHHHMAJCS PaBHRIM
OTHOUIEHHIO

k6 = EOIS, n/En, Bs (621)

rae Eg,n ¥ E;s— Mecsunne cyMMH HcnapeHHsl (B MM) COOTBeT-
CTBEHHO C YY4CTKOB, 3@HSATHX MOJYNOrpyXeHHOi OOJOTHOH pacTHTeb-
HOCTBIO H 3aJIHTHM JYTOM.

IOans onpenenenuss 3HaueHuit F, , U Fg, , UCNIONBE3OBAJIHCh 3aBHCH-
MOCTH HX OT YPOBHSl BOJH.

Ias yyacTKoB nofiMu p. Uy ot cBX M. Amanrenban o 1-i depmu
MyoHKyMcKOro coBx03a, or 3-if ¢epMHl 3Toro coBxo3a no cBX «Tacrh»
H of cBX «TacTH» jo rugposoruyeckoro nocra Hixkuui, rre Habmlo-
JIeHHS 34 HCIAPEHHEM OTCYTCTBOBAJH, CpeaHHH MecAYHBIH pacXon
BOAH HA HCIapeHHe ¢ OcBOGOAMBHIMXCH OT BOAH ILIOHIAfeH, 3aHATHIX
JyroBol HAH OGONOTHOH pacTHTENBHOCTBIO, PACCYMTHBAJICH B COOTBET-
cTBHH ¢ pa6oroii [47].

Hcnapenre ¢ o6coxuiux KycTapHHROBHX YrOAHH OPHEHTHPOBOYHO
OIpEJeJISIOCh N0 COOTHOIIEHHIO [47]

E=0,7Es. (6.22)
6.1.9. U3ameHenHe 3anacoB BJarH B HOYBOFPYHTax

Ilpu 3aTonjieHHH PEeYHBIX NOHM YacTb BOAH PACXOAYETCH HA aKKy-
MYJISILHIO B MOYBOTPYHTAX 30HH aspauuH, a mpu oOCHIXaHHH mocJef-
HHX — Ha WCNAapeHHE C MOYBHL.

Pacxon Boawn (M%/c), cOOTBeTCTBYIONIME H3MEHEHHIO 3anaca BJAary
B IIOYBOTPYHTAX 30HK ajpalHi 3a OTAEJbHHE pacyerHhle NepHONH,
BHUHCAAJACH M0 GopMyse

Qa = (Ua, K~ Ua, H) FMaxc/86,4T’ (6'23)

e Ua x ¥ Uy n— cpefiHHe 3anacH BJarM B IOYBOTPYHTAX 30HH
aspauyy nofiMbl (MM) COOTBETCTBEHHO HA KOHEL, H HAYaJio pacyeTHOTO
NepHOAa, onpenenisieMhle KaK cpenHee apH(MeTrHuecKoe H3 BJiarosamna-
COB BO BceX NyHKrax HabmiofeHHl; Fuaxe — MAaKCHMAJBbHAA B NaHHOM
rojy NJollajb 3aToliienus, KM2;, T — npojomXHTelbHOCT: PACYETHOrO
NIEPHONAE, CYT. '

HJys BaxoasmMXcs noj BoAoH NMecyaWHX H cylecyaHulX Habiona-
TeJIbHRIX YY4CTKOB BJiarosanachkl NPHHHMAJHCh PABHHMH TIOJIHOH BJja-
TOEMKOCTH HE3aBHCHMO OT NpPOAOJIXKHTEIBHOCTH HX 3aromnenus. Ilpu
pacyere NPOJOJKHTENBHOCTH HACHINEHHA BOAOH [0 MOJHOHE BjaroeM-
KOCTH CYTJIHHHCTHX TNOYBOTPYHTOB GBUIM HCIOJIB30BaHE NpOpaboTKH,
BHIIOJIHEHHHE AJA JHMaHOB 3amajHoro Kasaxcrana [13], B ocHoBy
Koropux nosioxenn ¢opmyiu H. H. Bunpemana [7] u I1. K. lu-
HeHKo [102], npomegeHHux Ha Matepuaiax HaOJIOAeHHE 3KcneTHIRH
ITH. Pesynbrarh pacyera NoKasajM, YTO NMEePHOA HACHILEHHS BOJOM
[0 TIOJIHOH BJIATOEMKOCTH CYTJIMHHCTHX IIOYBOTPYHTOB KoJebniercs OT
4 no 6 cyr. [lo3ToMy nNpH HaX0XK/JEHHH YKa3aHHHX HaGJIOnaTelbHbIX
yyacTKoB moa Bofoi Gojliee 5 cyt 3anachl paard B 1,5-MetpoBoMm cioe
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[OYBOTPYHTOB IPHHHMAJHCh PAaBHHMH NOJHOH BJIaroeMKocTH, MpH
MeHBllel NPOAOKHTENbHOCTH 3aTONJIEHUs — HAHMEHBLIEH BJlaroeM-
KOCTH.

TouHoCTh ONpelesieHHsl BJAro3anacoB B MOYBOTPYHTAX COCTABJAJA
8—-10 %.

Jlys 3aTonnisleMux yuyacrkos NOHMH p. Uy oT cBX um. AMaHres s
a0 1-i pepmu MyroBKyMcKoro cosxosa, ot 3-# ¢epmbsl MylHKyMcKOro
coBxo3a 10 cBX «TacTeH» H OT cBX «TacThl» M0 THAPOJOTHYECKOTO
nocra HuxHuf, rie orbop npob IJis olpeAelIeHHA BJAKHOCTH IOYBO-
TPYHTOB He NpOBOAMJCH, Bjaro3anackl Ha Hayajlo PacYeTHOTO MecsLa
Ua, w B cooTBercTBHH ¢ MeTonnuecKuMH yKa3anusMu [57] onpenens-
JiMch 1o ¢opMmylie

Us,x = BuUnrm, (6.24)

rie Pu — KoappHuHeHT, 3aBHCALIME OT CYMMAapHOH HCnapsieMOCTH 3a
NEepHOL MeXAy [JaToi HAachIIeHHS NOYBOTPYHTOB a0 MOJIHOH Biaro-
€MKOCTH H Hayajiom pacyerHoro nepuona; Ups — cpennme pnisi pacyer-
HOTO y4YacTKa 3allachl BJIarH, cOOTBETCTBYIOIHE NOJIHOH BIAroeMKOCTH
[OYBOTPYHTOB, MM.

6.1.10. HameHeHHe 3anacoB NoA3eMHHX BOJK

Ilpu pasnuBax yacTb peyHOil BOAH HAeT Ha NONOJIHEHHe 3allacoB
TPYHTOBHX BOJ, @ B nepuof OOcHXaHusl NMOHMBI 3Ta BOAA pacXOLyercs
riaBHbBIM 06pa3oM Ha Hcnapeuke. Pacyer pacxona Boam (M3/c), coor-
BETCTBYIOUIEr0 H3MEHEHHIO 3aMacOB TPYHTOBHX BOX Qrp NpOH3BoOAMJICH
no ¢opmyiie

Qip = AU,,/86,4T, (6.25)

rne AUgp— n3MeHeHHe 3anacoB TPYHTOBHX Boa, M3, T — HpOOJIXKH-
TeJIbHOCTb PACYETHOTO NepHoa B CyTKaX.

H3ameHenne o0bemMa BOROBMEMAIOUIHX MOPOJ Ha 3aranjHBaeMoii
nofiMe XapaKrepHayercs H3MeHEHHeM YPOBHS TpPyHTOBHX Boa AH:p,
KOTOpOe ONpejensyiock N0 AaHHBIM HabaiofeHHH B CKBaXKHHAX.

Pacyer W3MeHeHHsl 3anacoB IPYHTOBHX Box (M%) 3a Kaxawli pac-
yetHH nepHon AUy, npousBoausica no ¢opmyne

i=zn

AUPP = (igl p’l' AHrp, i/n) . FMﬁxc M 106, (6.26)

rae AH.,, ; — n3MeHeHHe ypOBHS I'PYHTOBBIX BOA 33 pacyeTHBI NepHOX
no i-# wabaaaTensHON cKBaXHHE, M; B — KOGQHIHEHT TPaBHTANHOH-
HOH eMKOCTH MOYBOTPYHTOB B 30HE H3MeHeHHs YPOBHS TPYHTOBHIX BOJ;
Flaxe — niollafk MaKCHMAJIBHOTO 3aTOIVIEHHA, KM% 72— yHciio Hab-
JIIOJATEJIBHBIX CKBAMHH.

3HayeHHsl W, PACCYHTBIBAJIHCH MO (opmyJie

w = o, TIB, (6.27)

rie IIB —nonuas BnaroeMKocrs B AONAX 06beMa NOUYBOTPYHTOB
B 30HE H3MEHEHHsi YPOBH# TPYHTOBHIX BOJ; Oa — Ko3(pduumenr, Koro-
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pHIl onpexensics o Meronuke, npenjoxenHoii C. @©. ApepbaHOBHM
[2], B 3aBHcHMOcTH oT 3HaYeHus Pa.. Ilocnennee paccuMTHBaJOCh NO

dopmMmyane
= (fo/he) [1 — (HB/TIBY’], (6.28)

rae ho— CPenHsis 3a pacyeTHHH NepHON TyOuHA 3ajleTaHHs TPYHTO-
BHX BOJl, M; hx — BHCOTa Kanwuisipgoro nogHsruda, M; HB u I1B —
COOTBETCTBEHHO HAHMeHbIlAs H TNOJHAH BJATOEMKOCTH, BHPaXXEHHHE
B lo/sx o6beMa NOYBOrpyHTa. 3HaueHus Ro onpefensyuoch no ¢popMyJe

Bo = (ho+ ho)/2, (6-29)

roe fo ® ho — IJIy6HHA 3aJleraHusi TPYHTOBHX BOJ COOTBETCTBEHHO
B Hayajle H KOHLE pacyeTHOro mepHoia.

Pacyer 3nauenus Pa OCYIECTRIAICH MO ¢dopmyne (6.28) c moxcra-
HOBKoH cpennux 3wauvenuii HB, TIB u hx, paBHHX COOTBETCTBEHHO
0,32; 0,40 u 2,0 M.

6.2. Pycaosoii Bopubiit Gananc p. Uy

[TpuponHEle yCclOBHS H X03fBCTBEHHOE HCNO/b30BaHHe BoaH p. Uy
Ha OTIEJbHHX €€ yyacTKax pe3ko pasjiHYHH. B BepXneM H cpefHeM
TEYEeHHH peKH ([0 cBX HM. AMaHreJbiH) PyC/O 3HAYHTENBHO BPE3AHO,
noitMa cnabo BHpa)KeHa WIH NOJHOCTBIO OTCYTCTBYET, & PEUHHE BOAH
B TeX HJH HHHIX pasMepax HCHOJb3YIOTCA HA opollleHHe. B HH30BBAX
peka, KaK NPaBHJIO, HMEET IHIHPOKYIO €XETORHO 3aTOINUISIEMYIO NOHMY,
a H3bSATHe BONH HA XO3AHCTBEHHHE HYXIH MOYTH He NPOH3BOJHTCH.
Kpome toro, B BepxoBbsix peku (y c. Oproroko#t) H B ee cpemHeM
TeyeHHH (y c. TawlyTKy/nb) HMeIOTCS BOJXOXPAHHJHILA CE30HHOTO pe-
TY/AHPOBAHHSL.

C yyeroM H3/0KEHHOTO M PAaCclojiOXeHHS NYHKTOB THIPOMETpHYe-
ckuXx Habmogenui pacyer PBB r. Uy mpousBonmics no cienyoIlHM
yuacTkam:

1) or nrr Opro-Tokoii no c. Tepek-Ixox;

2) or cr. Ixxuibapukckas no Bypynjaajickoro Mocra;

3) or Bypyanaiickoro mocra no r. Tokmaka;

4) or r. Tokmaka o ¢. Munsadan;

5) or c. Munadan no Kax uM. Yanaera (c. Tamyrkyis);

6) or kax uM. YanaeBa (c. Tamyrkyis) Qo CBX MM. AMaHre/baH;

7) ot cBXx HM. Amarresbnn no 1-ii ¢epMH MyloHKyMcKoro cos-

8) Mexny 1-it u 3-it ¢pepmamu MylOHKyMCKOTO COBX03a;

9) or 3-it ¢epMH ykaszaHHOTO cOBx03a 10 cBX «Tacte» (moc. )Ky-
anTio6e);

10) or cBx «Tacrm» (moc. XXyanriobe) 10 T'HIpOJOTHUECKOTO
nocra Hmxuuii.

PesynbTaTH pacyeToB pyc/ioBoro BoJHOTO GallaHca JJisl YKA3aHHBIX
y4dactkop p. Uy 3a oTAesbHHe HHTEpBaJH BPEMEHH NPHBOISTCSH HHXKE.
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6.2.1. Yvuactox or c. Opro-Tokoh po c. Tepek-Jxkon

Huxe Opto-ToKoHcKoro BOLOXpAaHHIHILA peKa BHAayaJje NpPOTeKaeT
no 4-KMJIOMETPOBOMY VHIENBIO, paccekamoileMy roph Khsuia-Omnya,
3areM — Ha IpoTsikeHuH 14 KM 1o 3amajfvolt OKoHewHOCTH HccHK-
Kynbckoft BnajinHH H pajee no ray6okomy BooMckoMy ymenbro, oT-
nensouemy Kuprusckuit xpeGer ot xp. Kionréii-Ana-Too.

B npepenax paccMaTpHBaeMOro yyacTKa OCYIIECTBJASIETCS BOIO3a-
Gop Ha opoillleHHE H OTMeuaercs NMPHTOK BOAR B p. Uy mo MHOrouHc-
JIEHHHIM pYyyYbsiM, Joram u opparaM. CymMMapHoe cpepHee ro/l0Boe 3Ha-
YyeHHe 3TOrO MPHTOKA, COrJACHO JAaHHEM u3MepeHHl sKcmemuuun I'TH,
BHIMOJHEHHRX OpH THporpaduyeckHx obcileoBaHHAX, NPHOJHKEHHO
cocTraBJisier okogo 2 M3fc.

Peaynbratet pacueros ropoBux PBD 3a nepuwon nocne nayana
skcnnyatauus Opro-Tokolickoro BomoXpaHHJAHING, Korga OTHeJbHbE
aneMentsl PBB onpepnenenn HauGonee magexuo (cM. taba. ILIV.1),
NOKa3KBAIOT, YTO HA paccMarpHBaeMoM yuyacrKe p. Uy npeobiapaior
INOTEPH PYCJOBHIX BOJ, KOTOPHE [OCTHTAIOT HAHOOMBIIHX 3HAUCHHH
B MHOTOBOJHHIE TOJR (Hanpumep, B 1966 u 1971 rr.). Ilpu wmanoi
BogHocTH pekH (1962 u 1975 rr.) nuTaHKe peKH NOA3EMHHMH BOJAMH
npeobiajgaer Haj MOTepSMH PYCIOBHX BOJL H CpeJHHE TOJOBHE 3Haye-
HHSl Qo CTAHOBATCH MOJOMXKHTEILHBIMH.

3a MHoroJeTHuii mepHoj 3HauyeHHe ocrarouHoro uineHa PBB co-
CTaBuJO0 B cpenHeM — 2,2 M3[c, yTo mo3BosfE€T paccMaTpHBATH yya-
crok p. Uy or c. Oprorokoii no c. Tepek-Il3KOH KaK yyacroK norepb
CTOKaA.

Ananus pangex taba. I1.IV.] nokasblpaer, HYro COOTHOLIEHHS
MeX/ly OTHAeJIbHEIMH 3JeMeHTaMu rofoBHX PBbB xapaxrepuzoBanuch
npeobiagaHueM cToKa BojlH B BEpXHeM CTBOpe yyacTKa Qg BIpHXO-
Hoit yactH Gananca (91—94 %) ¥ croKa BomH B HHXKHeM cTBope Qg
B pacxogHoit (95—97 % ). BokoBasi mpuToYHOCTE Qnp ¥ Boxo3a6op Qss
coctapysiy JHmb 6—9 u 3—5 Y coorBercTByOIIMX uacreit Gananca,
a BojocHpocH Qpe OTCYTCTBOBAJIH.

B 3THX ycnoBHSX cpegHue rofoBhle pacxonbl BoaH p. Uy y c. Te-
pek-JIkoH 3aBHceNH B OCHOBHOM OT CPEIHHX TOLOBHX pacXofoB BOJH
y urt Opro-Toxoii.

Bo BHyTpHromoBom Xxofe 3HaveHuit Qo ypaBHenust PBB ormevaercs
HajllHyHe OBYX YeTKO BHpaxkeHHHX (a3 (tabn. 6.2). B nauane ropa
3HayeHHs (o HEBEJHKH, HMEIOT IOJOXKHTEJIbHHI 3HAK, 3aTeM HayHHas
c MapTa, a B ocOGEeHHOCTH ¢ anpens (Ipd nonyckax sogbl H3 Opro-To-
KOHCKOro BOJOXPAHHJIHILIA) OHH CTAHOBATCH TOJBKO OTPHUATEJbHRIMH
H pe3Ko BO3pacraT mno abcoNIOTHOMY 3HAYCHHIO, LOCTHTas CBOEro
MaKCHMyMa B Mae, H Jajiee [OCTENeHHO YMEHBIIAKTCH A0 ceHTALpH,
10CJie Yyero NpHOGPETAIOT BHOBb MOJOXHTENbHHI 3HAK.

TaKoe BHYTpHTOZOBOE H3MeHeHHe 3HaueHHil Q, ypaBHenuss PBB
OTpaxdeT XapaKrTep B3aHMOCBS3H MeXIY peYHBIMH H ION3€MHBIMH
BOLAMH, KOTOpHII Ha paccMaTrpuBaeMoM YyuacTke p. Uy sBasercs
BECbMa CJIOXKHEM.

149



Tabnuna 6.2

OcpepnHennoe BHYTPHIOOBOE pacnpenc/enue suadenuit Qp (m3/c)
no yyacream pek Yy u Tanac
I ' ) ' 1
p. Yy

nrt Opro-Tokcol — ¢ Tepes-Ixon (1971—1975 rr)
0,31 0,3 |—0,3]—2,2—11,71—5,7{—14,1]1—4,9] —2,1{ 2,2 | 0,6 | 0,4
Bypyapaitckuit Moct —r. Tokmak (1971—1975 rr.)
—13.21—-12,71 —9,41 —4‘,1 |—22,0{—149,0{—18,2|-35.5}—11,2| —3,6 |—11,1|—13,4
r. Tokmak —c. Munsdar (1971—1975 rr.)

15,2 | 14,41 16,5 15,5 13,0 { 12,3 ] 11,5} 15,3 | 15,6 { 15,1 | 15,3 ] 14,1
¢. Munsapan —kiax uM. Yanaesa (19711975 rr.)
22,7135,9139,0]32,1116,2]13,0]11,5]14,3]10,9] 17,21 45,4 40,2
Kix uM. Yanaepa — cBx HM. AmaHrenbau (1971—1975 rr.)
13,0/6,010189]9,1|5,1]6,3)23]48]751{6.9]6,6]5,2
CBX HM. AmaHresibaul — 1-51 depma MyroHKymckoro cosxosa (1967—1973 rr )
—54,6—76,6] 25,8 | 56,6 ] 12,0 | 33,4 | 16,7 { 2,8 |—10,0/—33,7]—85,92|—57,7
I-1 depma —2-1 depma MyronkyMckoro cosxo3a (1967—1973 rr.)
—1,91—1,5{—1,8/-10,5| 8,8y 38,9 | 3,8 1,7} 0,8 |—0,2{—0,9] —7.,6
3-s1 ¢pepma MyIOHKYMCKOro coBX03a — cBX «Tacth» (1967—1973 rr.)
—30,5}—20,7]—142}-34,9 59,4 | 94,7 | 75,7 | 23,4 | 10,0 | —8,9|—10,6] 5,1
¢BXx «TacTh» — raapoMerprueckull noct Hikuwii (1971—1973 rr.)

0 | 0 |—I,1}2,3—11,7) 13,41 6,5 1 1,6 | 0,3 |—1,0]—1,4] —1,7

v vi | va | vin | 1x X X1 | xn

p. Tanac
c. Kapaoii — ¢ FBanoso-Anekceeska (1971—1974 r1r)
311381131125 {—1,8/—5,2{—3,11—0,3] 4,3 | 2,9 | 3,6 { 2,6
c. Heanoso-Anekceeska —c¢ Opnoska (1971—1974 rr.)
431374414042 (74({73]411]26]21128]23
c. Opnoska —c. Kuposckoe (1971—1974 rr.)
,811,311,6(1,7101109]134122]27]351(1,%) 1,7
c. Kuposckoe —c. ITokposka (1971—1974 rr.)
—-0,7]—9,81-—9,1|—3,7]—2,6|—1,91—5,4| —2,8]| —2,8| —4,2|—2,2] 0,7
c. Ilogpoeka — r. JxkamGya (1971-—1975 rr.)

3,6 23] 23] 33]|07]|—24]—1,9]~-1,31051]1,81] 23] 3,0
r. xxambya —c¢ Ilanosanoska (1971—1975 rr.)
—3,0y—1,81—0,1}y 0,7 ¢} 1,1 {—0,5}—0,1] 0,8 [ 1,6 | 0,3 {—2,61 —6.1
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Ilporekass B rayGokux (400—500 M) yumenbsaX Ha npoTAKeHHM
OKONo B5 KM, peka HHTAETCs MOA3E€MHEIMM BOJLAMH, LHHPKYJIHDYIOUIMMH
IO TPEIIHHOBATHIM 30HAM KODH! BHIBETPHBAHHSA M TEKTOHHYECKHX pas-
JIOMOR NaJjIe030HCKHX CKaJbHBIX nopox. Pacxon nozseMHoro NnpuTOKa
cocraBnser B cpenHem okosio 1 m3fc. Ilpun nombeMax ypoBHA BOZIBL
B pycJie 3/1eCb BO3MOXKE€H (PHIbTPAUHOHHBIH OTTOK peyHEIX BOA B Oe-
pera, KOTopHIi, Kak NOKa3aJiH THIPOre0JIOTHYECKHE pacyeThl, ONHAKo,
3a Mecsal He npesniaer B cpeaneM 0,1 m3/c. Takum o6pasom, B mpe-
nejgax yllesHi CTOK NOJA3eMHHX BOJL B pycjo npeobnajaer Hal OTTO-
KOM peuHbIX BOJ B Oepera.

B npenenax Hccbk-Kyabcko#l BrnaiMHEI peka TeueT HO TEPPHTO-
PHH, CJIOXKEHHOH YCTBEPTHUYHEIMH AJJIOBHAJIBHBIMH, aJJIOBHAJBHO-IIPO-
JIOBHAJbHBIMH ¥ O3€PHEIMM OTJIOXKEHHAMH, KOTOpPBlE MNPEACTABJIEHBI
recKkaMH, TraneYHHKaAMH, CynecsiMH, CyIIMHKaMH CyMMapHOH MOLi-
HoCcThI0 250—300 M. ’

JlaHHble HabnIONEHHH 3a ypOBHSIMH BOJBl B CMOTPOBBIX CKBAaXKHHaX
Hccwik-Kyabsckoro crBopa Cesepo-Kuprusckolf KoMmieKcHOH THapo-
reoJIOrHyecKofi mapTHH NOKA3BIBAIOT, YTO THADABIHYECKHE IpajHEHTH
MOTOKA MOJ3eMHBIX BOJl 3[€Ch IOCTOSTHHO HallpaBjieHH OT PEKH B CTO-.
poHy 03epa, yto o6yCJOBIHBAET BO3MOXKHOCTb MOTEPh PEYHBLIX BOJ Ha
¢unerpauno. Ilpu sToM HanGOJbIIHE TPafHEHTH II0 BpEMEHH COBra-
JamoT ¢ nepHosoM OGOJbIUKMX MOTepb pPYCAOBBLIX BOJl, A HaHMEHbIIHe
HMEIOT MECTO NPH MaJOH BOJHOCTH PEKH.

Kak cneiyer M3 H3JIOMEHHOro BHILE, 0 YCJAOBHAM BoAooGMeHa
yuactok p. Uy or nrr Opro-Toko#i mo c¢. Tepek-JI:KOH HeOLZHOPOJEH.
Ilonsemunifi BonoOGMEH pekH € BOJOHOCHBIMH TODHBIMH IOPOAaMM
BKJIIOYACT MPHTOK NON3E€MHBIX BOJ, W3 TPEIIMHOBATHIX Ia]e030MCKHX
MOPOA B.yllesbaX, MPHTOK BOAB B PEKY B CeBepo-3anafiHoli OKOHeY-
Hoctu Mcechik-Kysnbckoli BnaiMHBEI B MEpHOAH HH3KHX YpOBHefl BOJHI
B ee pycie M, HaKOHell, IOTepH peuyHO#l BOJW Ha BCeM NPOTHNKEHHH
peKH B mpefiesiax 3TOH KOT/IOBHHB mpH nomycKax Boabl u3 Oprto-To-
KOHCKOro BOJOXpaHHJIHILA.

6.2.2. Yuyacrok ot ¢1. JlkunbapeiKckas o Bypyapaiickoro Mocra

Ha stom yuactke peka, Bctymast B Uylickylo NoauHY, Teuer elle
B Y3KOM KaHbOHOOOPA3HOM YIleJibe, BpPE3aHHOM B CKAJIbHEIE IMOPOIH
W BaJyHHO-rajieyHble HaHock. B Hauane yyacTka MOILLHOCTH aJJIIOBHS
Masia — HeCKOJIbKO METDOB, HHJKe 10 TeYeHHIO OHA YBeJHYHBAETCHA [0
HECKOJbKHX [eCATKOB METPOB B CBSI3H CO CTYMEHUYaTHIM MOTPYyKEHHEM
MOBEPXHOCTH naneo3ofickux nopoa. B MecTax pe3koro yBeJHYEHHSs
MOIIHOCTH AJJIIOBHA TPYHTOBLIE BOAKI 3ajeraiT raybxe aHa pycaa,
a HMXKe [0 TeyeHHIO nPH cs1abo H3MeHsIoNleHcs MOIHOCTH BaJyHHO-
rajieyHblX aJJIOBHAJNBHEIX OTJOXEHHH TIyGHHa 3aJleTaHHsI HMX IOCTe-
IEHHU YMEHbIIAeTCsl H, Tak Xe KaK H B Hayaje yyactkKa, OHH YaCTHYHO
BHIKJIHHHUBAIOTCH B peKy. B KOHIle yuacTka B CBS3H C OYEpPEIHBIM pe3-
KHM INOTpYXKEHHEM NaJeOo30HCKHX MmOpoj peudHble BOAM cBOGOJAHO
GHABTPYIOTCSl CKBO3b MOLIHYIO TOJILY PEeYHHIX HAHOCOB [0 MOBEPXHO-
cTi riy6oKo 3a/erajolliX IPYHTOBBIX BOJ.
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B Hauajie yvyacTka peKa IMTaeTcs INON3€MBIMH BOAAMH, CTeKalo-
LIHMHA Y3 FOPHBIX COOPYXEHHH, a Tam, rZe MOUHOCTL AJJIOBUA Pe3Ko
BO3pacTaer, IPYHTOBBIE EOJEl B HEM MOJYYAKOT AOMNOJHHTEJbHOE IIHTA-
HHE €lle H 332 CYET peuHbX BOJ W CTEKAalT jajiee B cTopory UylicKo#
JOJIHHBI, JHIIL MECTaMH YACTHYHO BHIKJHHHBasfck B pycno. Ilpu yse-
JIHUEHHH PEYHOIO CTOKa NOJ3eMHEIE MOTEPH PeuHbIX BOJ BO3PACTAIOT
H3-3a YBEJHUEHHS ImJjoulaju (HIbTPAlHK H MOBHILUEHHS! YDOBHS peu-
HBIX BOZ.

Jasi cyx/leHHSI 0 HalpaBJeHHH MOJ3eMHOro BOJlooOGMeEHa B TeueHHe
AJHTEJIBHOIO MpPOMesKyTKa BPEMEHH PAaCCMOTPHM DPE3YJbTATHl OIpeje-
Aenus cocrarnsmomux PBD 32 oTllenbsHbe rogsl H B CpelHeM 3a MHO-
ronetuii nepuoa (cm. taba. ILIV.2).

Clelyer OTMETHTb, YTO YYHTHIBas COH3MEDHMOCTb TIDHXOJIHOH H
pacxonHoii uacreii rofoBbix PBB u cBsizannyio ¢ 3THM TpyAHOCTL HH-
TepNpeTamuH PACCYHTAHHBIX 3HAyeHHH MX OCTaTOYHOro uileHa Qo,
B tatn. I1.IV.2 BkaoyeHsbl JaHHBEIE TOJIBKO 3a T€ IOJBI, KOra BCe 3Je-
MeHTHl GajaHca J0CTaTOYHO HaJEXXHO H3MEPEHEL

U3 naunmix ta6a. [1.1V.2 BuaHo, yto B GOJIBLIHHCTBE JIE€T paccMaTte
PHB4€MOro nepvofa otTATOUHMI ynen ypasHenust PBB uMen orpuua-
TEJILHBIH 3HAK, COOTBETCTBYIOUIHH MOTepsAM pYCJOBHIX BOA Ha (UIb-
Tpaumio. Ero cpensee 3a MHOToJieTHHH mepHOJ 3HAYEHHE DABHO
—1,8 M3/c. Kako#i-nubo 3aBHCHMOCTH pAcCUMTAHHBIX 3HauyeHHHl Qo oT
BofiHOCTH p. Uy Qs unM or pasHocTd (n — Qs He OoGHapyKIBaercs,
YTO, MO-BUAUMOMY, CBHJIETEJBCTBYET O MaJiof JOCTOBEPHOCTH CPeLHHX
rojioBeix abco/oTHbIx 3HaYeHHH Qo, BHIUHCAEHHBIX MO Pa3HOCTH COH3-
MepHMBIX 3HaYEHHH.

B 3THX ycJOBHSX 3aKJIOYeHHe ¢ XapaKTepe B3aHMOCBS3H peyHBIX
W noj3eMHBIX BOJ Ha paccMaTtpuBaemMoMm yuactke p. Uy Moxer GBITh
CllenaHo JHIUb Ha OCHOBaHHH npeobnajiaHusi B MHOTOJIETHEM pa3pese
OTPHLIATENLHOTO 3HAKa OCTATOYHOro ujieHa ypaBHeHHs PBDB. 3ro
MO3BOJISET CeJaTh BBIEOJ O HaJHYHH Ha U3YYa€MOM YYacTKE DEKH
HOTEPh PYCJOBHIX BOJI, CCCTABJSIONINX, Cy/f MO PE3yJbTaTaM pacuyera
PBB, okomo 49 pacxoma Boam p. YUy y cT. JKunbapHKcKas
(B cpenHeM 3a MHoroseTHHH nepuosi). BHyTpHrojoBoe pacnpeeneHye
3HaueHHH Q, (B cpeaneM 3a 1971—1975 rr.) Majo oTiuyaercs oOT
AHAJIOTHYHBIX AAHHBIX Ha NMPeJbIIyimeM Y4acTKe.

6.2.3. ¥yacrok or Bypyanaiickoro mocra no r. Tokmaxa

B Havane yuactka Ha nporaxenuu 22 kM (no miotuas BBYK)
peka ¢ npAMOJHMHeHHBIM, MeCTAMH MHOTOpYKapHBIM pYCJOM IpOTe-
KaeT no HaKJOHHOH paBHWHE B BepxHell yacTH KOHYCa BBIHOCA, Clo-
¥EHHOTO YETBEPTHUHEIMU BaJyHHO-TaJieYHHKaMu. JTH JIETKO BOJAOIpO-
HULAEMEIE OTJIOXKEHUs 3AJIEraloT Ha OTHOCHMMOH K HEOTEHY TOJine. Be-
JIOYNOpPHEIX KOHIJIOMepaTOB, IJIHH, [MecYaHHKOB, peXe Ha 11aJe030ACKHX
CKAJIbHBIX MOPOJAX,

Banynso-raneunnkuy copmepxkat Jgo 40 % BaJyHOB, 3aNOJHHTEJNEM
sIBJifleTCA TIeCUaHO-rpaBHiHBIN MarepHas. MomHOCTh 3TOH 4YeTBEpPTHY-
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Ho#t TonmH ot 250 M u Gonee. B Havane yyactka GypoBas cKBaXHHA
Ha rny6uHe 1560 M BCKphLIa BOAOYNOpHEE mnopojbl HeoreHa, a B paii-
oue mrnotHHE BDBYUK GypoBrie ckBamuubl riyOHHOH no 250 M He
BBHILIIH H3 YETBEPTHYHOH TOJILH.

I'pyHTOBEIE BOAMI 3/eCh 3aJi€ral0T HHKe JHa pycia peKH, NMpHUYEM
rinyOHHA 3aJieraHHsA HX YBEeJHUHBAETCA BHH3 IO TEUYEHHIO oT 3—25 M
B Hauaje yvactka jo 200 M y miaorusbl BBUYK, Bciencteue dero
npoHcxoaHuT cBobonHasi ¢GuUILTpauHsl peyHOH BoAbl B AaJJIOBHAJLHBIE
OTJIO AKEHHUA.

Huxe no teuenuto, ot niotuHu BBYK por. Tokmaka, peka Ha npo-
TAXKEHHH 26 KM NpofloNikaeT Teub MO KOHYCY BhIHOCA. 37€ch TaKke
HMeeT MecTo cBobonHas (UIBTpalHs peyHoH BOABl 0 3epKasa IpyH-
TOBBLIX BOJ, IyOHHA 3aJieraHds KOTOPHIX IOCTENEHHO YyMeHbINAeTCs.
Y r. Tokmaka B — kOHIE yyacTKa — IPYHTOBbIe BOJH BHIKJHHHBAIOTCSH
Ha 1OBepXHOCTh, 06pa3yst MHOIOUHCJIeHHBEIE HCTOYHHKH H 3a0oJiaunBas
HH3KHE TeppAacCHL.

[Taneo3ofickue ckanbHBIE MOpPOAE, 3ajeraiomne y miorudsl BBUK
Ha riyGuHe Gonee 250 M, y r. Tokmaka BCKDHITH CKBaXXHHAMH Ha
rny6ude 50—146 wm.

HauBriclllee noJjioxeHHe ypoBHefi NMOA3eMHEIX BOJ Y TIOTHHEL
BBYK — B cpenHeii yacty Tak HasuiBaeMmoi «nposanbnon 30HH peuy-
HOTO CTOKa» — OTMEUYAETCsl B MIOJe—aBrycre, 2 B KOHIE YYacTKa ¢ He-
KOTODHIM 3amasibiBaHHeM — B ceHTabpe—okrsiGpe. lomoBasi ammiu-
Ty#a KoJebGaHuit ypoBHA IPYHTOBHIX BOJ COOTBETCTBEHHO yMCHBINAETCS
or 3,5 mo 0,5 m.

Ha paccmarpubaemom yuactke p. Uy ecTecTBeHHast GOKOBasi IpH-
TOYHOCThL OTCYTCTBYET, TAK KaK p. Knlm Kemun ¢ konna 60-x rozoB
BcJencTeHe pasfopa Boibl Ha opolleHHe OOBEIYHO He JOCTHrana peKH.
BonosaGop ocymecTBisieTcsi MHOTOUHCJTEHHEIME KaHanaMmH, CpeiH Ko-
TOpBIX BHIENSIOTCA GeTCHHbIH o6BonHON kKaHan H Boctounnit Boab-
woi Yyfickuit kaHan. B pycno p. Uy moctynalor jHIb cGpocHBe BOILL
¢ o6BOHOTO KaHaja.

PesyarTaTe pacyeToB rofloBHX 3HauyeHH#t cocraBasiiomux PBB 3a
MHOTOJIeTHHH nepuon nomemnennt B Taba. ILIV.3. Oma cocraBnena
C HENoJb30BaHHEM Martepuanos HalmopeHu#i skcnepuuuu [TH,
VrnpapneHu#i no THAPOMETEOPOJIOTHH H SKCIUIYaTALHOHHEIX OpraHoB
MunsoaxoszoB Kasaxckoit u Kuprusckoit CCP.

Cpennue ronoBeie pacxonhkt soasl p. Uy y Bypynnafickoro mocta
3a 1963—1970 rr. GBIIM BOCCTAHOBJEHEI 1o rpadHKy cBA3H CO cpel-
HYM roJioBbiM cToKOoM p. HoHr-Kemun B ycthe. Henocraromue csene-
HHSl O CPeJHHX TozoBhIX pacxonax BoaH p. Uy y r. Tokmaka Obuin
nosyyeHol no rpaduky, npeicrapieHHomy Ha puc. 6.8, mpu moctpoe-
HHE KOTOPOrO HCHOJb30BaJiuch MarepHanun O crokKe p. Uy y r. Tok-
maka 3a 1946, 1947, 1961 uy 1971—1975 rr.

U3 pannwx taba. I[1.IV.3 BugHO, YyTO B mpelesiax H3yyaeMmoro yva-
CTKa HAGJI0JAeTCs MOCTENEHHBIN pocT Bofo3abopos H cOpocoB B p. Uy.
OTMeyeHHBIE 06CTOATENBECTBA BMECTE C APYFHMH (hakropamu He MOTJH
HE CKa3aTbCA HA XapaKTepe B3aHMOAEHCTBHA MOBEPXHOCTHHIX 4 IOA-
8eMHBIX BOJI.
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B cpennem 3a 30-neTHHE TEPHOL TIOTEPH PYCJIOBHIX BOA HA (HIb-
-Tpalllo Ha yuacTKe «IpOBaJbHOH 30HE» p. Uy, oTpaxaeMoii BeJHyu-
HOH Qo, paBHasuce 20,8 M3/c. Tlpu sTOM 3a mepBoe NeCATHIETHE OHH

Q. Mm%
40

. /

10 /
Prc. 6.8. 3amucumoctt  Qa=[(Qp+ Qup+Qsc —

7
— @ss) Ina yuactka p. Uy or Bypyanafickoro
Y 20 Qp+ng*Qoc-Qps M . mocta Ko T. TOKMaK.

cocraBuau 21,7 mM3/c, 3a BTOpoe — 20,8 M3/c, 32 Tperbe — 19,9 M¥/c. 32
T€ e nepuojlbl CPeIHUE DPacXo[sl BOA03a60poB (ss OBUIH COOTBET-
crBenHo paBHH 3,14, 9,98 u 19,8 M%c, a 3nadenuna pacxoga BOAH
Qs + Qup + Qsc — Qss cocTaBunu 50,2, 39,1 n 29,4 m¥/c. Takum obpa-
30M, NpHBEIEHHHE nNaHHBIE MO3BOJIAKT CAeNATh BHIBOA, YTO Ha pac-

D‘,M}'c
30

dt |

Puc. 6.9. 3aBucumocts Qo=[(Qp+ Qup+ Quc —

—_ f acrka p. Uy ot Bypyaznaiickoro
Qaa) 2 J:m ;0 pr. szmax. By « 0 2 9005+0np+0m+053 "3/0

cMaTpHBaeMoM yuactke p. Uy QTMeuanach TeHIEHLHUS yMeHbBIIEHUS
TOTepL PYCOBLIX BOA Ha uipTpanuo, 06yc/oBleHHas yMeHbIIeHHEM
pacXoja BOAH Ha yyacTKe BCJIEACTBHE pocTa BOJN03a60poB Ha opo-
HIeHHE.

3aBUCUMOCTb CPEefHUX TOJIOBHX 3HAUEHHHE (o OT COOTBETCTBYIOUIUX
3naveHuit Qp + Qnp + Qsc — Qss NOKa3ana ga puc. 6.9.

ITpuBenennsie B Tabn. 6.2 naHHbE 20T nPeACTABIEHHE O CPEIHEM
3a nsiTuneTHul nepuon paborw skcneprmuu 'TH suyTpHrogoBoM pac-
Ipe/leICHHH TOTEPh DPYCJAOBHIX BOL HA yyacTKe <«IpOBajbHOH 30HED
p. Uy or Bypyanafickoro Mocta no r. Tokmaka.

U3 tabn. 6.2 cirenyer, yto HaUbOJbIIHE nOTEPU PYCJIOBHX BOX Ha
PuNbTPanHIO HMEIOT MECTO B MIOHE—HIOJNE, YTO COOTBETCTBYET MaKCH-
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MaJbHOMY CTOKY, MPOXOAAINEMY B 3TO BpeMsl no p. Uy, a HauMmeHb-
IIHe — B OKTA0pe u ampeJe.

B nepuon pabornl skcnepuuuu [TH cpeanue DoTepu peuHoro
CTOKAa 34 BEreTALHOHHEIH MepHOJ, (anpeib—oKTAOpb) H3MEHSAJHCH OT
20,5 no 29,8 M¥/c, cocraBaisas 3a nsithietHe B cpeiHeM 24,9 m3/c, maun
74,5 % o6bema roJloBHX NOTEPS.

6.2.4. Yuacroxk or r. Toxmaka g0 c. Munadan

Peka 3fleck mporekaer mo HHKHell YacTM KOHYCa BBIHOCA, OTAHYA-
Ioueficss oT ero BepxHell YacTtd B 2,5 pasa MeHbUIMM YKJOHOM IIOBEpX-
Hocty. [lonHHa pekH umeer WHpHHY 5—6 kM, TeppacHpoBaHa. B ee
nonepeyHoM npoduie YeTKO BHIAENSIOTCA TPH HHXKHME Teppachl, a Go-
Jiee BHICOKHE MOPQOJIOrHYECKH MOYTH He BhIpAMKEHBl H HE3aAMETHO CO-
YNeHAIOTCA C NpHJeraioiefi paBHHHOM.

B paspese anmioBus Huxe I. ToKMaka YMEHBINAETCH COJEPIKAHHE
H pasMep BaJYHOB, 3aMOJHHTENb B raj¢yHUKaX CTAHOBHTCS rpaBHiiHO-
necyaHbiM, NOSIBJAIOTCS IPOCJOH cynecedl H CYTJIHHKOB.

Peunsie Teppachl ¢ NMOBEPXHOCTH NOKPHITH CJIOEM CYIJIHHKA MOIIl-
Hocthio 1—5 M, a Ha IUHpPOKOH mepBOil Teppace pasBHTH HH3HUHHHIE
GosoTa, Y KOTOPhIX MOMHOCTE Hyia u Topda Aocruraer 6 m. Ilo okpan-
HaM GOJIOT PACHPOCTPAHEHEl HJOBATHIE CYTJIMHKH C IPOCJOSAMH IecKa
1 Topta ofuiel MouHOCTEIO Jo 15 M.

BononocHrle raseynuks B JosuHe p. Uy 3anmeranT Ha mopojax
HeoreHa, pexe najeo3of. MoOIHOCTE BOJOHOCHOTO TOpH30HTa COCTAB-
aser 250—300 M, a B KOHUE yyacTka yMenbmaercs 1o 200 m. [pyn-
TOBBIE BOJHI, JABHXYINMECH W3 BepXHeH YacTH KOHYca BBIHOCA, BCJE/l-
CTBHE MOJMNOpA H3-32 YMeHbINEHHS! BOJAONPOBOJMMOCTH OTJAOXeHHH, 3a-
Jieralot Ha IepBOH Teppace y MOBEPXHOCTH, YAaCTO BHIKJIHHHBAIOTCS,
o6pa3ys MHoroumciaeHHbe ponHuku. Hauunasi ¢ sToro yyacrtka, no-
auHa p. Uy B Dpeaenax Uyfckoil 1OJHHBI SIBJISI€TCS PErHOHAJBHOM
IpeHoll. O J[iBHXeHHH TMOJ3E€MHBIX BOA KO IHY JOJHHBI CBHJETE]b-
CTBYIOT KapThl THIPOH3OTHIC, COCTAB/IEHHbIe HA Mall H OKTA6pL 19721,
2 TaKxe JlaHHble MHOTOJIETHMX KPYIJIOTOAHUYHBIX Habiwo/leHuil B ckBa-
xHHaX KeHOGyayHBCKOTO cTBOpa, NOKA3HIBAONIHE, YTO YKJOH NOBEpX-
HOCTH TPYHTOBHIX BOJl IOCTOSIHHO HanpaesieH B cropoHy p. Yy. Ha
nporaxeduu nepBbix 10 kM (mo nymotursr 3BYK) yuyactok mosuHLI
ABJIA€TCS] 30HOH HHTEHCHBHOIO BHIKJIHHHBAHHS TPYHTOBHIX BOI, YacCTh
KOTOPHIX, NIO-BHAHMOMY, yuyacTByer B (OpPMHpOBaHHH cTtoka p. Kpac-
Hoil. Huie no TeueHWI0 WUHTEHCHBHOCTH APEHHPOBAHHA CHHXKAETCH,
O YeM CBHIETEJNbCTBYET YMEHbIIEHHE KOJHYECTBA M JIeOHTOB POJHHKOB,
2 Takxe HeMoBceMecTHAs! 3260JJOUEHHOCT TOBEPXHOCTH JHA.

Ha paccmatpuBaeMom yuactke B p. Uy noctymnaer cTOK peK, HCTOY-
HUKOB-«Kapacy», a IO KoJJeKTOpaM — cOPOChl ¢ OPOLIAEMBIX 3EMEJb.

O cooTHolleHHH MeXAY TofOBHIMHM 3HaueHHsMH 3JeMeHToB PBB
MOXHO CYAHMTh NO AaHHEIM nomemieHHbiM B Tabn. I1.IV.4, xoropas
COCT2BJIEHA Ha OCHOBaHHH pesysbraTtoB mccnefoBanuit [TH u c yue-
TOM MAaTEpHAJIOB, MMEIOIHXCH 32 APYrHe rOMbL
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W3 pangmx tabn. [1.IV.4 BHAHO, yTO B LEJOM HO 3TOMY YYacTKy
p. Uy 32 Bce TIpHHATHIE B PACUET T'OJIB OTMEYAETCs MPHTOK NOA3EMHBIX
BoAd B peky. 3a roas pabor skcneduuyu ITH on cocrasnan 14—
15 m3/c, a 3a Gosee pannne — 10—11 m3/c.

Ipu ananuse Martepuanop obpamaer Ha cebsa BHHMaHHE OJH30CTh
CpelHHX TOMOBHIX PAacXojoB BoAb Y c. Munsadan Qn kK cyMMmapHOMY
npuxofly BOAH (Qs + Qup), IOCTynANIIEMY HA yyacTok mo p. Uy u ee
HpUTOKaM.

3aBHCHMOCTb MEXKJAY STHMH BEJHYHHAMH, OCTPOEHHAA NO JAHHBIM
3a 1946, 1947, 1961 u 1971—1975 rr., xapakrepu3yercsi NpsAMOH JIH-
HHel, aHAJMTHYECKHM BHIpAXKEHHEM KOTODOH fBJfeTCA ypaBHeHHE

QH = 0,97 (Qa + an): (6'30)

OTKy/Ja
QB + an = 1s03QH (631)

C yuerom BeipaxeHnus (6.4) pacuetHoe ypaBuenuwe PBB puist uccae-
ayemoro yyacrka p. Uy npeoGpasyercs K BHAY

Qo == QH - Qa - an‘l‘ Qas - Qac = Qu‘l‘ QBS - Qac - 1)03QH ==
= QB3 - an - 0-03QH (632)

[Tone3ysack 3THM ypaBHeHHEM, GHUIH ONpe/lesleHEl CPe[HHe [OIOBHE
3HayeHust Qo 3a 1948—1960 u 1962—1970 rr., aas KOTOpHIX He npel-
CTAaBHJIOCh BO3MOXKHEIM PACCYHTATH PYCJIOBHIE BOJAHEE DajlaHCH BBUIY
OTCYTCTBHA MOJHBIX AAHHHIX HabmojeHu#l 3a GOKOBOH NPHTOYHOCTBIO.

B cBojHOM BHjEe pe3yJbTaThl PacyeTOB cpefHuMx sHaueHuit Qo m¥/c
3a 1946—1975 rr. caepyomue;

1946—1955 rr. 1956—1965 rr. 1966—1875 rr. 1946-—-1975 rr.
19,1 20,2 18,2 19,2

Cnepyer ofpaTHTs BHHMAaHHe, UTO NOJYYEHHBIE 3HAYEHUs BHIKJIH-
HUBaHM# IPYHTOBHIX Boj B pycio p. Uy (18—20 m%/c) B suae p. Kpac-
HOM, DOJIHHKOB M HCTOUHHKOB <«Kapacy» (20—23 m3/c) cousMepumni
€ CyMMO#i:

norepb pycnoBsix Boa u3 p. Uy (21 m3/c B tabn. [1.IV.3) u Goko-
BHX NpHTOKOB (nmpuMepso 7—10 m3/c) B mpenenax KOHycOB BHHOCOB;

00bEMOB I'PYHTOBOH COCTaBJIAIOLIEH BO3BPATHHIX BOJ C OpOIIAEMBIX
semess (13—16 M¥/c, cm. Taba. 8.4).

PapencTBo norepb ¥ BHKIMHUBAHHH TPYHTOBHX BOJ HA ydYacTKe
or Bypyanajickoro Mocra o ¢. UyMBII YKa3HBAET HA CYLIECTBOBAHHE
3ieck 060cobieHHOH FuiporeoJlorHueckofl 30HHL.

CpenHee 3a DsATHJETHE pacnpelesieHHE HOA3EMHOrO INPHTOKA HO
MecsllaM, Tak K€ Kak H croka p. KpacHo#i, 6biJI0 CPaBHHTENBHO paB-
HomepHBIM (Tabn. 6.2). HaumeHbiume ero 3HaueHus] NPUXOAATCA Ha
HIOJIb, KOTJla HO peKe NMPOXOAAT NABOJOYHBIE PACXOAK, HaHGObILHE —
Ha MapT NpH MAJOM cTOKE PeKH, YTO yKa3HBaeT Ha THAPABJIHYECKHH
XapaKTep CBA3H.
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Cpennuit pacxol NOA3EMHOr0 IPHTOKA BOAHI 338 BEreTallHOHHHIH
nepwvos (anpens—okTalpb) H3MeHAIcs no-rogam ot 12,4 go 16,2 m3/c,
3a nATHJETHE cocTaBiias B cpelHeM 14,0—56,6 % roaoeoro o6nema
TOJI3EMHOTO NPHTOKA,

6.2.5. Yuacrok or c. Munadan 1o xnx mM. Yanaesa (c. TamyTKyas)

2TOT yyacToK NpeacTaBasioT GOsplilylo yactk (okoso 70 %) peku
B npepenax UYyilicko#l nonuHel, njst kotopo#t p. Uy paccmatpuBaercs
KaK perHOHaJibHAas JipeHa.

B Hayane yuactka (mo UyMbllICKOH IVIOTHHEI) AOJHHA PEKH NO-
CTENEHHO CyXKHBaeTcs 10 2 KM, NpHuYeM Ha npapobepexbe oHa orpa-
HHYMBAETCS NaJen30HCKHMH CKaJBHBIMH NOPOJAMH, KOTOPHE HHXKE IO
TEeYeHHIO, ¥ ¢. [ e0prueBcKoe, MECTaAMH BHIXOJSIT B A0JMHE HA NOBEpX-
HOCTb, CY2KHBaHHs OIIepEYHOE CEeyeHre MOA3€MHOIC NOTOKA B ajljlio-
BHAJbHHIX OTJOMKEHHSX MONIHOCTL BOJOHOCHOTO TOPH30HTA COCTAB-
aset okosmo 200 M, ymeHbinasce y c. ['eopruebckoe go 100—110 M,
TI€ pacxoji nMojJ3eMHOre noTekKa no aJjnwosHio cocraedaser 0,6 m3/c. Ha
Jepobepexne JOJNHHA COUJIEHSETCHS C AJJIOBHAJBHO-NPOJIOBHAILHON
PABHHHOH, CNOXKEHHOH CYIVIHHKAMH C NPOCJOSMH raJieUHMKOB, MO KO-
TOPLIM OCYLIECTBJIAETCS CTOK NMOJ3eMHBIX Bold oT Kuprusckoro xpebra,
4 C mpOTHBONOJIOIKHOH CTOPOHH —— ¢ MpPOJIOBHaNLHEIM LllelioM rop
Kennbikrac.

B ueTBepTHYHHIX OTAOKEHHAX OTMeyaercs Gosee MOIIHEI NOTOK
noaseMasx Boj ot Kuprusckoro xpebra, yem ot rop Kengwikrac. Ion-
SeMHEIE BOJB IEPBOTO U3 3THX MOTOKOB B CBA3H C yMEHLINEHHEM
BOJONPOBOAYMOCTH YE€TBEPTHYHOH TOJINH YACTHYHO BHIKJHHUBAIOTCH
B HHMKHUX YacTaX KOHYCOB BBHIHOCA, 2 OCTAaJbHAS HX YacTk NPOAOJ-
JKaer JABHXKeHue no JiojiuHe p. Uy, npuyeM riy6uHa HX 3ajieTaHHs No-
CcTOsAHHO YyBenHuuBaercsa. CorjlacHo JaHHBLIM HaGJlofeHHH 3a YpoB-
HAMH TPYHTOBBIX BOJ B CTBOPAaX I'HAPOJOTHYECKHX IOCTOB H B UyMBbill-
JlebepnHckoM cTBOpe HaOMIOLATENLHEIX CKBAXKHH PEXHMHOH ceTH
¥TI' KuprCCP yKJIOH NOBEpXHOCTH MOA3EMHBIX BOJ, KaK IPaBHJO,
HanpaBJeH B cTOpoHY p, Uy.

Ha npaBoGepexbe p. Uy B npenenax moaropHo#l paBHHHEI MPYHTO-
BbIE BOJH MOBCIONY 3aJ€eraloT Ha 3HauHtenbHO# (Gosee 6—10 M) ray-
6une. Ha nyomansix ¢ rayGokuMm 3ajieraHdeM IPYHTOBBIX BOJ NPOHC-
XOIHT NOANHUTHIBAHHE NOCAEIHHX 32 CYET OPOCHTENBHHX BOI,

[IpupycnoBas yacTe NONHMHE, CJOXKEHHAS NPEHMYINECTBEHHO Ipa-
BHHHO-TAJIEYHEIMY OTJIOKEHHSIMH, fIBNSAETCS pPETHOHAJBLHOH [ApeHOi.
IlonzeMHBle BOABI PACXOAYIOTCH HAa HCHApeHHE H TPaHCHUPADHIO H
pasrpyxaioTcs HeNOCPeACTBeHHO B pycyo peKn. Ha sneBoGepexbe rpa-
BHIHO-rajleyHsle OTJIOXKEHMS DPACHPOCTPAHRAIOTCH 32 Ipelelisl COBpe-
MeHHO# nosuHbl p. Uy. BonoHocHB anioBHil B MHAPOJMHAMHYECKOM
OTHOIIEHHH NpPEACTABNAET €IHHEI BOAOHOCHLIH FOpH3OHT, 3aJjleraer Ha
TOJIIle HeoreHa, o6aanauleil cnaboii BOJONPOHHLIAEMOCTHIO.

Brone p. Uy rpyHTOBHIE BOAR 3ajeraiwt Ha ryGuHe 2— 3 M, pexe
0—1 uan 3——5 M B 3aBHCHMOCTH OT BrICOTH OeperoB. B oGcuixatomei
YACTH DycJia TPYHTOBHE BOABl HAxojATcsl BOGJH3H HOBEPXHOCTH, HA
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npubpeXHux Teppacax — Ha ray6uHe no 5 M. Cydsa no Kapram rujpo-
U30THIIC, COCTABJIEHHEIM Ha Maft H oKtabpe 1972 r., n KaHHBEIM 06 ypOB-
HfX TPYHTOBEIX BOJ, B HaG/loflaTeNbHEX CKBAXHHAX TPEX CTBOPOB
pexuMHo#t cetn Y[ KuprCCCP, nonsemHEle BOZB B  aAJJIOBHH
Ha JesoOepexkbe ¥ B IIPOJIOBHM Ha npasBobepexxbe HalpapJeHB
kK pycay p Uy. B npupycnoso#t 3ome, no naHHbeIM HaGnionenuit
B CKBaXHWHax, OGOpYNOBAHHHX B CTBOpPax TIHJPOJOrH4eCKHX IOCTOB,
HHOTIa HMEeT MECTO OTTOK PYCJNOBHIX Bon B Gepera.

Hiuxe cex «HumHeuyfickuii» 0 KoHna paccMaTpHBaeMoro yyactka
T'MLPOre0/IOrHYecKHe YCJNOBHA CYLIECTBEHHO HE MEHSIOTCH, MOIIHOCTH
BOJICHOCHOTO KoMmJiekca cocrasiafer 150—200 M, rayOuHa saneranus
TPYHTOBEIX BOJ, B moJioce, NPHMHKAIIEH K peKe, He npesbllliaer 5 M.

B npefienax yyactka B p. Uy no ee MHOrOYHCNEHHBIM IIPHTOKAM,
c6pocam I'DC u KonJeKTOpaM IOCTyHaeT 3HAYHTEJHHOE KOJHYECTBO
BoAH. BonosaGop ocywecTBisercss AByMsI KpynHBIMH H OLHUM HeGoJb-
IIHM KaHaJaMH.

B HuxHefl wacTH yyacTka co BTopo#l mosiosuHB 1972 r. BeTymmio
B 3KcnyaTauuio TamyTKysnbcKoe BojoxpaHunuiuie. PexiM ero paGoTw
B nepuoJl HccaeposaHuit I'TH xapaktepusyercss JaHHBIMH, IOMeEIeH-
HEIMH B Ta6x. 6.3.

O cooTHomeHHH MEXAY 9JEMEHTAMH IOJOBHX PYCJOBHX BOJHEIX
6ajlaHCcOB paccMaTpHBaEeMOro yyactka p. Uy, cocrapJeHHBLIX 3a MHoO-
roneTHuit nepuoj (1946—1975 rr.), MomHO CyaHThb MO JAHHEIM
tabn. TLIV.5. Ms tabnuusl BHMAHO, YTO CPefiHHE TOJOBHIE DACKOLHE
BOAH B HHXXHEM CTBOpPe y4acTka (Ju B HeCKOJMLKO Pa3 MpeBHLIAU pac-
x0/ibl B BepxHeM ctBope (Qs. HaubGonee mMHorosoaubiMu Gviy 1958 u
1969 rr., a caMbpiMu MasoBORHBIMH — 1974 u 1975 rr. Bokoas npu-
TouHOCTh Qpp ¥ BOJAO3a6OpH HA OpolleHHEe (Jss KONEGANMCH COOTBET-

Ta6nxua 6.3
Hamenenne Nuomaneli (kM?) n obpeMa (Man. M3) TawyTKyJLCKOTO BOAOXpanH/MINA
Hakonnesne CpaGoTka
r
~ neption Doman nepron Zaowaze.
1972 | Hione—pexabps 11 — —
40,0
1973 | slusape—wmait 23 VIoHE—CeHTAGPE 10
114 22,7
1974 | Orrs6pb—mait 33,5 | Hionp—centsi6pe 11,5
195 43
1975 | Okrs6ps—mapT 44 Anpene—ceHTa6pb 18,5
300 73
1975 | Oxra6pe—nexaéps 58 — —
370
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CTBEHHO B npegenax ot 9,34 no 28,9 u or 14,4 no 38,6 m3/c, mpuuem
HaMMEHEIIHE 3HAUYEHHs NMOCTEeAHHX IPHXOAUJHChL Ha nepHod ¢ 1946 no
1950 r. C6poc soawl B p. Uy uaMensscs ot 23,2 no 36,6 m¥/c.

OcajkH, BHIABIIHE HA BOJAHYI0 MOBEPXHOCTE TAaIlyTKYJLCKOTO
BoIoXpaHusnia Qp., ¥ ¥McnapeHue ¢ nocienned Qus CyIECTBeHHOH
pond B (OPMHPOBaHHHM TOJOBHX pYCTOBBEIX BOAHEIX Oanancos He
HrpaJiH.

Pacxonn Bo/Abl, 06yClOBIEHEBE pPEryJHPOBAHHEM CTOKA BOJOXpa-
HusvileM, GbiiH HeGOJBIIHMM H H3MEHAJHCh B NpefeNax B CpeaHeM
ot —5,97 no 4,34 M%/c.

Ocratounsiil wieH Qo yparHeHust PBB Bo Bce rofinl HMes noJoH-
TeJbHBIH 3HaK, COOTBETCTBYIOUIHH NIPHTOKY NOJA3E€MHEIX BoA B p. Uy.
OCHOBHBIM HCTOYHMKOM (POPMHPOBAHHS 8TOr0 NPHTOKA, NO-BHAHMOMY,
ABAANIACH [0J3eMHAA COCTABJAONAS BO3BPATHHIX BO/.

ConocraBieHune pe3ysbtatoB pacyera PBB nokaswiBaer, uro Ha
paccMaTpHBaEeMOM y4yacTKe cHayasja OTMEYaercs yBeJHUYEHHE BHIKJH-
HHBaHUS TPYHTOBHX BOJ, YTO CBHA33HO C PA3BHTHEM OpPOIIAEMOTO 3€M-
Jiefesds M yBEJHUYEHHEM IIPHTOKA BO3BPAaTHHX BOJ (cM. Jajee
taba. I1.IV.5). B nocaennue roaw (1974 u 1975 rr.) 3Havenue Qo
BHOBb CHHIKAETCS B CBA3H C HCUEPHAHHEM peCypCOB B II€PHO/] Malo-
Bosibsl, OcoGeHHOCTHIO MAHHOTO YYacCTKa SIBAAETCSl [OYTH IIOCTOSTHHOE
npeshiedue c6pocoB Qac HaA Bomo3abopamu (Qss), UTo obbsicHsIETCS
OTBO/IOM H3JMIUKOB HPPHTau{OHHBIX BOJA H3 KPYMHBIX MAarHCTpaJbHBIX
kananos (BBUK, 3B4YK), otxoasimux ot p. Uy Bhime c¢. Munsadan.

[lpuBenennsie Brie pe3ynbrathl pacuera PBB nossossior cpas-
HHMTb MPHTOK NOJA3EMHEX BoJ B p. Uy Ha OTJAeNbHHX YYacTKax Tak Ha-
3niBaeMO#l «30HH BHIKJHHMBaHHA» (oT r. Tokmaka fo Ki1x uMm. Yana-
eBa), ONpefeNHTh CYMMApHHI NPHTOK IIOA3€MHEIX BOJ B Ipelenax
3TOf 30HEI H BEISIBHTH COOTHOIUEHHS MEX/[JY ero 3HayeHusMH H [py-
IHMH 3JIeMEHTaMH pycJoBoro BogHoro Gananca. M3 conocraBnenus
CPefHHX T'OIOBEIX 3HAYEHHHl BBHIKIHHHBaHMS NOA3EMHHX BOJA B p., Uy
Ha yyactkax ot r. Tokmaka fo c. Muaadar u or c. Munadar 0
KJx HM. HanaeBa BH/IHO, YTO BHIKJHHHBAHHE HA NEPBOM H3 YKa3aHHBLIX
yuyacTKkoB Grlio OGEIYHO MeHbIE, YeM Ha BTOPOM, H JIHIIE B HEKOTO-
pble roas Gosbllle. BMecTe ¢ TeM NOA3EMHEBIi TNPHTOK, OTHECEHHHH
K JdLHe yuacTKa, Ha 1epBOM H3 HHX OBUI BCerja cyllecTBeHHO GoJsblle
yeM Ha BropoM. CyMMapHHIH NPHTOK NOA3eMHEBIX BOJA B p. Uy Ha BceM
npoTaxeHdHd oT r. ToKMaka Jio Kjix uM. HamaeBa B OTAENbHEE TObE
npeebian 50 m3/c, a Raubosee Mmanoeonuue 1974, 1975 rr. cocrapnaa
ane 23—25 M3/c (taba. 6.4).

Tabnuna 6.4

CyMMapHuble 3HAa4YeHMs] BRIKJHHHBAHHSI NOA3eMHLIX BOA Ha Y4yacrkax or I. Toxkmax
—c¢. Muasdau (QgT M) H ¢. Munadan — kax um. Yanaesa (QaM q ), M3/c

Fop . ... .1946 1947 1961 1971 1972 1973 1971 1975
Qor—_pm - - . 11,1 9,46 19,8 15,2 150 14,8 14,0 13,7
Qop—_y .. .10.8 12,4 31,7 2,0 2,1 29,2 (9,20) (11,0)
Qor—y . . -21,9 20,9 51,5 41,2 41,1 14,0 23,2 24,7

159



BHyTpHro/I0BOE pacnpefieieHHe NOA3EMHOTO NPHTOKA HA yHacTKe
XapaKTepH3yeTcsl 3HAYMTEJbHHIMH H3MEHEHHMAMH 3HaueHHH Qop .y (OT
10 no 40—46 wm3/c). Tlpn stoM HauGoJsbUIME HMX 3HAHWEHHA, KaK Ipa-
BHJIO, TIPHXOJHJIHCh HA TNEPBHle W NOCJEJHHE MeCAlEl roja, a HaH-
MeHbIIIHEe — Ha JieTHHe MecsAunl (cM. Taba. 6.2).

6.2.6. YuacTok oT ksax HM. Yanaesa (c. TamytKyJb) A0 CBX HM. AMaHreJbAb

Munopas B camMoM Hauajie ydacrka pailioH TaumyTKyJbcKOro moj-
HATHA [aJle030McKoro (yHAaMeHTa, KOTOpDHM orpaHHYHBaerca col-
crBenno Uyickasi nosuua, p. Uy ycrpemJsisercs Ha paBHHHHEE IIpoO-
crpaHcTBa 3anafHoit gactn Uy-Capricyifickoii fienipeccHH, 3ano/IHEHHOH
NecyaHO-IJIHHUCTHIMH  OTJIOXKEHHSIMH HeOreHOBOH CHCTEMH, a TaKXke
aJIIOBHAMBHBIMH YETBEPTHYHEIMH OCaJKaMH, C/IarapliiMH NpHPEYHYIO
NOJIOCY WUHPHHOH 0 HeCKOJIBKHX JeCATKOB KHJIOMETPOB.

Annopuid nipeicran/ieH NecKaMH ¢ NPOCIORMH TpaBHIHO-TaJieYHEIX
OTJIOXKEHHH, cyneceH H CyIJIHHKOB, obIlell MomHocThio 40—60 M.
B Hayase Xe yyacTKa, rjie BHCTYNB CKaJbHEIX NOPOJ CY3HJH AOJHHY
Ao 1 KM, MOLIHOCTH aJLIIOBHsI He mpesniuaer 20 M, a pacxos nogpye-
JIOBOrO MOTOKAa B €CTECTBEHHHIX YCNOBHAX (N0 co3naHus Tamyrkynb-
ckoro Bojioxpanusuiia) ne npesmman 0,02 m3/c (nmo ouenke Kuprua-
CKOr'O Te0JIOTHYECKOTrO yNpaBJIeHHS).

Pe3koe paciuupenHe AOJHHH H yBeJHYEHHE MOLIHOCTH aJIJIIOBHAJIb-
HBIX OTJIOXEHHH HHXe BEPXHEro CTBOpa yYaCTKa NPH He3HAUHTEeJbHOM
GOKOBOM NpHTOKE NOA3eMHBIX BOJA cO cropoHH Uy-Hnufickux rop u
Knprusckoro xpefra [MOAy/IH NOA3€MHOTO CTOKa TaM COCTABJISIOT AO
0,3 M/(c-kM?)] 1NO3BOJAIT NPEANOJNOKHTL HaJHYHe NOCTORHHBIX IIO-
Tepb PeYHOH BOJB HAa NMHTAHHE aJNTIOBHAJBHBIX NOA3€MHHX BOJ B Ha-
yajle yyacTkKa, TOTAa KaK HHXe IO TE€YeHHIO BO3MOKHO MpOSBJEHHE
6eperoBoro peryJupoOBaHHSA PEYHOTO CTOKa, HO € HeGOJbIIHM BO3Bpa-
TOM peuHBIX BOJ B PyCJiO, B CBAI3H C pacXOJOBaHHeM HX B IPHPYCJIO-
BOH 30He Ha HCIIapeHHe B JeTHHH nepHoa. B palione noc. )Keprrankau
HUXKe OTBeTBJeHHHE OT pycia IlpaBoGepexHoro H JlepoGepekHoro Ka-
HaJloB CTOK MNOJI3eMHHX BOJ, NOANUTHIBAEMEHIX H3 3THX MaruCTpaJib-
HBIX KaHaJioB, MOCTOAHHO HampagmieH B cropoHy p. Uy. Takum obpa-
30M, AJi HavaJla yyacTKa ([0 OTBETBJIeHuH OT peKH KaHAJlOB) Xapak-
TEpPHH! NOTEPH pPeYyHHX BOJ B TeYeHHE roja.

Huxe no TeueHHIo peKa NPoOROJNKAaeT NyTk 1O WHPOKOH aJlIio-
BHAJbHOH paBHHHe. MOUIHOCTE aflJIIOBHAJBHBIX OTJIOKEHHH HaXOAHTCHA
o6riyHo B npefenax 29—45 M, Ko3pPuUueRT QUIbTpauuH COCTaBJsAeT
18—20 m/cyT.

BsawmoneficTBue THAPABJIMYECKH CBA3AHHEIX PEYHBIX M NOA3EMHAIX
BOJ aJUIIOBHAJbHBIX OTJIOXKEHHHR 3aBHCHT OT OpOLUEHHS NPHJIETAIoLIHX
K peKe nJjolianell H Xxolla ypoBHeH BOJAH B peke. B npupeuHol 3one
YPOBCHHHIH PeXKHM NOA3EMHEIX BOJ aJVIIOBHS 0OycJOBJieH H3MeHeHHEM
YPOBHS pEYHHX BOJ, [Jifl KOTOPOTO XapaKTEPHO BHICOKOE IMOJIOIKEHie
B Havyajle H KOHIle Tojla H HH3KOe B JieTHHH Nepuoa. B Hekoropom
yZajJleHHH OT PeKH BHCOKHE YPOBHH TPYHTOBHIX BOJ OTMEYalOTCH
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B MIOHe—aBrycTe, a HH3KHE — B KOHHE 3HMHL. HaHHBHE O pexume
ypOBHEH peuHbiX H NMOA3EMHBIX BOA B pafioHe moc. Afigapas (o ckea-
wuHaM I'TH Ne 74 1 75 cooTBeTCTBEHHO Ha NpaBOM H JieBOM Geperax
pekn B 20—25 M oT pycsia) CBHAETENLCTBYIOT 00 HX CHHXDOHHOCTH H
NpeBHILIEHHH yPOBHA TPYHTOBbIX BOJ HaJ ypOBHEM DEUHBIX, T. €.
0 NOA3EMHOM CTOKe B PeKy. TOJIBKO MpH BHICOKHX YPOBHSAX PEYHEIX BOJ,
OHM HWHOTZAa HECKOJBKO NpPEBHIUAJYM ypOBEHB BOIH B CKBaXKHHaX.

O CHHXpPOHHOCTH XO/Aa ypOBHeH peuHBIX BOA H TPYHTOBHIX BOJ,
B IpHpeyHofi 30He CBHAETEJBCTBYIOT TaKXe jaHHble HabJaiofeHHA
MyoHKYMCKOfi THAPOreoJIOTHYecKOH cTaHUuH. Tlo AaHHBIM 3TOH cTaH-
LHH MOXHO CyAMTb TaK¥Ke O COOTHOLIEHHH YPOBHeH BOJBl B CKBalXH~
HaxX, pacroJioXKeHHHX [0 CTBOpaM, NEpHeHAHMKYMAPHBLIM pycily, H Ka-
JeCcTBEHHO OLEHHTb XOJ NOJ3€MHOro CTOKa K peKe. JTH JaHHble CBHJe-
TeNbCTBYIOT, YTO MeXJy pekoll M KaHanaMu TNOA3€MHBle BOJBI
HEH3MEHHO MABHXYTCA K peKe, mpHueM HawuboJiblliHe YKJIOHHW HX MO~
BEPXHOCTH OTMEYAIOTCH B JieTHH{l nepHoJl, KOr[ia YPOBHH BOJAHI B pycjie
nauMenbiine. Ha mytH K pycay assoBHanbHble BOABH, C(OPMHpOBaB-
HIHecs 3a cuer MOATOKA MOA3EMHBLIX BOJ H3 CMEXHHIX PalOHOB, HH-
¢GuiIbTpalHy 0CaJKOB H OPOCHTENBHOH BOAH, Ha yuyacTKaX C Heray6o-
KHM 3aJieraHHeM HHTEHCHBHO PacXOAYIOTCHA Ha HCIapeHHe H TPaHCIH-
panHIo.

B omnuue or mepxuell uwacty yuactka (or ®ix wMm. Yamaesa no
noc. JKepwankaH), AJs KOTOPOX B OCHOBHOM XapaKTEPHBl JBYXCTO-
POHHHE NOTEPH PEYHHX BOA, H €ro cpefHei wactn (or moc. JXepuan-
KaH A0 moc. Afiilapsibl), rie peKa ONHTAeTcs NPHUTEKAIOUIMMH ¢ 06OHX
Geperos Moj3eMHEIMH BOAAMH, HHXHAA 4acTh ydYactka (ot moc. Aii-
Zapib [0 cBX uM. AMaHrespJibl) XapaKTepH3yercsi aCHMMETPHUHBLIMH
YCJOBHAIMH B3aHMOAEHCTBHA pEYHBIX H MOA3€MHBIX BoA. Ito 0byc-
JIOBJIGHO JIOTIOJIHHTENBHLIM INOCTYIJIeHHEM Ha NpaBoOepexbe B aJlIio-
BHAJIBHBIH BOJOHOCHBIH TOPH3OHT BOAH, GHALTpYIOIeHcs H3 KaHasa,
NpOTAHyBUIeTOCA BAOJbL Oepera, Torja Kak NOATOK MOA3EMHBIX BOJ
K a/VIIOBHI0 H3 NeckoB Myionkym n Uy-HnmfickHx rop HesanauHTeJsieH
[Moaynu nmoa3eMHOro croka COCTaBJAIOT TaM BCEro  OKOJIO
0,2 n/(c-gkm?)].

Ilpy nogbeMe ypoBHSI BOAH B pyclle BO3MOxHa (QUIBTpaulHsA peu-
HbiX BOJ B Oepera, HO Takoe NpEANOJIONKEHHE AOCTOBEPHO JIHIIL AJif
Jepofepexps, T/e THAPABIHYECKHUI TpajHeHT TPyHTOBOTO IOTOKa He-
3HaYATENeH, a AJNA NpaBobGepexpss OJHO3HAYHOE 3aKJIOHEHHE HeBO3-
MOXKHO H3-33 HEJIOCTATOYHOCTH TH/pPOreoJiorHyecKoll HHGOpMalHH.

Ha paccmarpuBaemom yuactke B p. Uy Bnajaer JBe pekH. Habs-
THE CTOKA OCYILECTBJALTCS HECKOJILKHMH KaHanaMH (Haubosee Kpyn-
HbLIMH fBasiioTcA TlpapoGepexublii u JleBoGepeXkHbil), a TakKke Ha-
COCHBIMH YCTAHOBKaMH.

Awvanus pauubix tabga. TLIV.6 nokasbiBaer, 4To B MHOTOJIETHEM
paspe3e Ha paccCMaTPHBaeMOM yuacTKe npeobnajgal NPHUTOK NOA3EM-
HbiX BOA B p. Uy (GONBIIMHCTBO 3HaueHHH Qo MONOMKHTENBHO). Uer-
KOH 3aBHCHMOCTH 3TOTO NPHTOKa OT BOAHOocTH p. Uy He oOHapyxeHo,
oAHAKo obpaiyaer Ha ceGs BHUMaHHE, YTO B ManoBoAHbie rofn (1974,
1976) 3nauvenns Qo MaKcHMaJibHB, a B MHOTOBOJHBIE MOTYT Jaxe
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npeobiaZath NOTEPH PYCJOBHIX BOA Ha (HALTPanMio (CpelHHe TOJ0-
phie 3HaveHusi Qo orpuuatespHn). Cpennee 3a 30-1eTHHI NepHONL
3HayeHue (o UMeeT MOJOKHTENLHEl 3HAK, COOTBETCTBYIOLIHI HPHTOKY
NoA3eMHEIX Boj B pycyo p. Yy, u pasno 1,9 m3/c.

Crenpyer OTMETHTB, UTO 3a roasl paborel skcnennuun I'TH (1971—
1975 rr.) 3anaueHns Qo M BHYTpH TOAa OKa3aJIHCh B CPEAHEM INOJOKH-
TeJbHBIMH, HYTO CBHAETEJLCTBYeT O NPHUTOKE NOA3EMHHIX BOA (CM.
tabn. 6.2). BMmecTe ¢ TeM pacCuHTaHHBIE 32 OTAeJbHbIE MeCSIBl 3Ha-
qeHHAl (o, TO-BHAHMOMY, 06J1aAa10T HEBHICOKOH TOYHOCTBIO, NMOCKOJBKY
fO/IyYEHBl 110 DA3HOCTH COHU3MEPHMBIX MeXny coGoH 3HaueHMH INpH-
XOnHO! H pacxogHo¥ HacTell pycsiOBOrO BOAHOTO OanaHca.

6.2.7. YuacTkH B HHIKHEM TedenMH p. Yy

IOns nukuero teuenus p. Uy, Haunnawlerocs ot ¢. PypmaHoBKa
(cBx. uM. AManrenbibl), XapakTepHO Pa3BeTBJIEHHE DyCJa H HaJHYHE
obuwupHbx pasiauBoB (['ynseBckux, YiaHGenbckux, KaMKaJIHHCKHX),
COEAHHEHHBIX MEXKAY cOO0H Y3KHMH ropJIOBHHAMH.

3anuBaeMble NpH NaBOAKAaX IJIOINANH CJOXKEHH C MOBEPXHOCTH
CYNecYaHO-CyTTHHHCTRIMHE OTJIOXKEHHSIMH MOLIHOCTRIO 2—3,5 M, HHXe
KOTOPHIX 3aJIeraloT NMecKH ¢ FpaBHeM, HHOTJa IeCKH-IVILIBYHBl C OpPO-
CJIOSIMH Cynecel, CyTJIMHKOB. Jta aJUTIOBHANBHAS TOJINA C TJIyGHHEL
10—20 M moncrunaetcs Ha GOJBLIOH NVIOMAAM OJIWTOLEHOBHIMH TIJIH-
HAMH H JIHIUb B BOCTOYHOH YacTH ['yNsleBCKHX Pa3JiIHBOB HEO€HOBEIMH
NeCYaHO-TIHHHCTEIMH OTJIOXKeHHSAMH. AJUTIOBHAJIBHAA TOJINA XapakTe-
puayercsi HeGoJBLIOH BOAONPOBOAHMOCTRIO, KOTOpas oOLIYHO He Npe-
shiaer 100 m%/cyr.

IToBepxHOCTE Pa3JIHBOB H300HMJIYET CTAPOPEYBAMH, HEGOJNBIUHMH
03epaMy, NOKPHTA TPOCTHHKOBBIMH 3apOCASIMH HJIH 3aHAT2 JYraMH.
BHu3 no pexke pacTHTEJbHHIH NOKPOB BHIOH3MEHSIETCS, CTAHOBMTCS
6oJiee HH3KOPOCJBIM H3-32 NOBHILEHHS MHHEPAJIH3ANMH BOABl H 3aC0O-
JieHHs] TTOYBOTPYHTOB.

3aronjenye NOHMB NPOHCXOJAHMT BeCHOH H Mo3JHeH OCEHBIO, MpPH-
YeM B NMEepPBOM cJydae IJIOL[AAb 3aTonJieHHsi ofriuHo GoJipille, YeM BO
BropoM (ra6i. 6.5). Ilepnon crosHus ypoBHS BOAbl Ha HH3KHX yyact-
Kax NoHMBl OJIHTEJbHBIH, OXBATHBAET 3HMY U BECHY.

Ilpu 3atonsieHHu NOHMEI YacTh PEYHOH BOAK TepseTcs Ha 3anof-
HeHHe NOHHXKEHUfl H Ha HacHIleHHe 30HHl A3paliHH, 2 B TNepHO/L OOCH-
XaHua NOYTH BCA 3Ta BOAA pacXoayercs Ha HcnapeHwue. Iloagsemwuslit
IPHTOK M3 G€PEroB B PycJsiO NPH CHHXKEHHH YPOBHSI BOJIbl B MOCJIEAHEM
BeCbM2 MaJ M3-3a MaJIOH BOJONPOBOAHMOCTH aJMOBHA. JTOH NpHYH-
Holl 00yClIOBAHBAETCA CHHXPOHHHIE XOJ| YPOBHSA TPYHTOBHX BOJ, (HK-
CHpPyeMBbIHl 10 HalmonaTeJpHBIM CKBaXKHHAM Kak BOJM3M pycia, Tak
H Ha 3HAYUTEJIbBHOM YAaJieHHH oT Hero. HH3kue ypoBHH TpyHTOBBIX
BoZ Habmojaiorcs JetoM (Ha raybunHax Ao 2—3 M, mecraMu 10 5 M).

Ilpurok mop3eMHEIX BOJA K NOfiMe c 10ra — H3 meckoB MyloHKyM
He3HaunTeseH. Cyas mo rujporeosornyeckofi Kapre [20], nomaemHbif
CTOK B YKa3aHHHX paHoHax KonelJjieTcsl OT 3HAa4yeHHH MeHee 1 MM
B rog A0 6 MM B roi. YUHTHBas, YTO NOJA3€MHHI CTOK H3 II€CKOB
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Ta6mua 6.5

MakcHMaJbHble na0MAAM 3ATONJNEHHA HA OTHEIbHBIX YYAaCTKax hofime p. Yy
B 1967—1974 r¥., Kxm?

Tox

Yyactok
1967 l 19681 1969 1970 1971 ‘ 1972 | 1973 1974

CBX M. AMaHrelbiH — 900 | 640 | 960 | 615 | 945| 795 | 720 | 635
1-r geprta
MyIOHKYMCKOIO COBXO3a
Mexny 1-f u 3-f dep- 57 56 57 50 57 50 57 49
MaMH

MyIOHKYMCKOFO COBX03a
3-1 depma Myronkym- {470 | 1440 | 1510 | 1475 | 1395 | 1365 | 1415 [ 840
CKOr0 COBX03a — CBX «Ta-
CTHI»

cex «Tactu» (8 1973 r. —_ — — — 232 1361 2381 —
noc. JKyaurio6e) — rug-
pOMeTpHIeCKHH noCT
Huxnuit

MyoukyM nanpaeneH K p, Uy, IpPMTOK MOA3EMHBIX BOA K MOJIOCE pac-
NPOCTpaHeHHs] COBPEMEHHOro aJlJIIOBHS H3 3TOro pafioHa MoxeT OHIThH
He Gonee 17 nfc Ha 1 KM, a w3 nycroiHu Bernak-/lana — ele mMeHslle
{20]. B npepenax caMoro HEKHEro pacueTHOTO y4acTKa BJOJb PEKM
H3BCCTHO HECKOJIBKO JIECATKOB BOCXOASIIHX POAHHKOB, HOCSAHLIHX MeECT-
HO€ Ha3BaHHE «TMa», NOCPEeJCTBOM KOTOPHIX NPOMCXOAHT HacCTHYHas
pasrpy3ka IaJjieolleH-30LeHOBOTO BOAOHOCHOTO KommieKkca. Pacxon
3THX POJAHHUKOB OOHYHO HeGonbmioH (Ho 1 nfc).

Yuactok oT cBX HM. AManresbian Ao 1-i depmbi MyoHKyMCKOrO
coBxo3a BkJIOuaer [yisesckme pasnHBE, IUIOIAAb KOTOPHIX NPH
HaHBBICLIEM HCTOpHYeCKoM ypobHe BhiCOKHX Boa (HYBB) cocrasasier
okosio 1400 kM2 T'ycrora peunoit ceTw B mpepeslax NOHMeHHBIX pas-
auBo npy HYBB paBHa okomo 1 kmM/kM2%, 2 Ko3GQHUHEHT 03€PHOCTH
cocTapiasier okoyio 3 %.

l'ynseBckHe pasnnpel — camasi APEBHSS ¥ BEPXHAAs BHYTPEHHsS
[eJbTa HHU30BbEB, CHJIBHO H3pe3aHHafl MHOTOYHC/IEHHBIMH CTaphiMH
pycnamMu ¥ NPHTOKAMH, mporsiHyBLIafCs Ha 3anapg or ¢. PypmaHOBKa
na 130 kM. Tlo cBoeMy ycrpoificTBy H Xapakrtepy THMApPOrpaduuecKoi
ceTn ['y/ifieBCKHe PasJiMBHl MaJO YEM OTJIHYAKOTCH OT KOHEUHHIX PE€y-
Hbix fAesbT. HauGonpmas wmpuna pasnueos 3neck pocturaer 30—
35 KM M NpPHXOAMTCH HA LeHTPalibHYIO, Hanbosee riy6oKylo HX 4acTh.
Mukpopesibed) NOBEPXHOCTH Pa3iMBOB OYEHb CJIOXKHLIA M NpeACTaBJIeH
Pa3THYHBIMH COUeTAHHAMY NeCYaHHX H aJJIIOBHAJBPHHX OCTPOBOB € IIO-
HHXKEeHHSIMY, PYCJaMH, 3anagHHaMH, O3epHBIMH KOTJIOBUHAMH, JIOXKOH-
HaMH, KDyIHBIMH DpycjopeiMH oOpa3oBaHusAMu (fIMbl, OGpbiBOYHHE
rnybokue pycsa-y3ekH u 1. n.). IlourH Bce octpoBa pacmoJIOKEHHI
B HHXHEH 4acTH Pa3JNHROB.
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Cnoxubiit penbed JHA KOTJOBHHH, B KOTOPYHIO INOCTYNAlOT BOABI
p- Yy, obycioeHn ¢GOopMHPOBaHHE MHOTOYHMCJIEHHBIX BOAOTOKOB IO BCEH
WHPHHE (PPOHTA JABHIKEHHS NOTOKAa, a 9TO B CBOK OYEPE/b BBI3BAJIO
00pasoBaRie MHOrOYHCAEHHEIX GONBIIHX H MaJlbiX OCTPOBOB W IOCTYII-
JeHHsi GOJBUIONO KOJNIMUSCTBA TBEPJOrO MaTepHasa, KOTOPHH peKa
IPUHOCHJIA B KOTJIOBHHy. ITocsie TOro KakK AHO KOTJIOBHHBI (H€JIbThI)
GhUI0 B 3HAYHMTEJILHON CTENEHH 3aHECEHO HaHocaMH, a 6asuc 3pO3HH
PEYHBIX pyceJl TMOBLICHJICH, OCYIlECTBHJICA NPOPHB BOJAB BAOJB BHICO-
Koro ycryna mnato Dermak-[ana aaneiile Ha 3amaf, B CTOPOHY ApY-
rofl KOTJOBHHH — YNaHGeNbCKHUX pPa3JjMBOB, pa3jiefleHHBIX ¢ Mpeibl-
AyLHMH NepeMBYKOH AAHHOH 0KoJio 50 KM.

MuorouncsieHHBIE 03epa, NPEACTABASAIONIHE HHOTA Liesikie 03EépHbie
CHCTEMBI, PaclONOXKeHB B HHXKHefi mosoBHHe I'y/sieBCKMX pa3siMBOB
H HepelKO HMEIOT XOpOIIO BHIpPaXeHHBIE O3epHbie KOTJOBHHHL Ilio-
1111 BOJHOTO 3epKaJjia 03ep B MeJKeHb H3MEHSIOTCH B LIHPOKHX Ipe-
AeNax: OT HEeCKOJBKHX THCAY KBaJpaTHhIX MeTpoB no 10—I15 kM2
BonpIIMHCTBO 03€ep He IepecHXaerT fa)e B caMylo HH3KyI0 MeXKeHb,
a B NepHO)| DPOXOXK/JEHHs NABOAKOB HX IVIOWAAb YBE&JHYHBaercs B He-
ckoJpKO pa3. HamGonbwaa ray6HHA pnaxe caMbiX Fy6OKHX o03ep He
npepsuaer 2 M. Kak npaeusio, cpeguss riyOHHa OOJBIUHHCTBa 03ep
MaJio OTJiHuYaercs or HanGoabluux riy6uH W BapbHpyeT ot 0,5 1o 1 M.
HHo o03ep CHABHO 3aHNEHO, MOLIHOCTE HJa JOCTHraeT HHOrjga He-
CKOJILKHX METPOB.

B nenoMm Bce npHpeunble 3aTalViHBaeMble YIACTKH H O3€PHHE YallH
CJIOXKEHH CyNeCsSIMH H CyFJIMHKaMH, NOACTHAaeMbiIMH Pa3HO3€PHHCTHIMH
IE€CKaMH ¢ BKpalJleHUsIMH TPaBHA H TalbKH H NEPEKPHTHIMH CBEpXy
MoulHbM (1—2 M) cjoeM Topda.

I'pyHTOBBIE BOAH NUTAIOTCH rNaBHHM o0pasoM 3a cuer ¢(miabTpa-
UHH BOJ P. Uy B o6LIHpHBIX MOHMEHHLIX pasjiHBaX H B 3HAYHTE/HHO
MeHblled cTeneHH arMochepHHMH ocajlkaMmH. I'ny6rHa HX 3aJleraHus
B O06GBOJHEHHOH uacTH JOJHHH (COBpeMeHHasi noifiMa H neppasl Haj-
nofiMeHHas Teppaca) KonaeGnercss B npeaesnax 0—5 M, a MHHepasinsa-
nusa B GosblunHcTBE cayuaes coctapaser 0—3 r/om® [20].

ARanu3 COOTHOLIEHHHI MEXJy CPeAHHMH 3HAUEHHSIMHM 3JIeMEHTOB
PBE paccmatpuBaeMoro yuwactka p. Uy 3a 1967—1973 rr. (cm.
tabn. ILIV.7) nokasniBaer, uTo B NPHXOAHOH €ro 4YacTH OCHOBHas
nons (B cpenneM 3a ron 89—95 %) npuxopunack Ha NMPHTOK PEYHBIX
BOJ, OCTaJbHasi — Ha OCAJKH, BhINajaBllHe Ha NOBEPXHOCTH pycJaH
NOAMHI.

B pacxomnoit wacth PBE crox peunelx BOL B yKa3aHHBle TFOABI
cocTaBHN 3a rof B cpepHeM 61—72 %, HcnapeHHe ¢ BOAHOH nHOBEpX-
HoctH cocraBHno 8—I12 9, ucmapenHe ¢ ocBOGOAMBIIMXCH OT BOJBI
yYacTKoB NOHMB — 14—27 %, Bono3aGop Ha OpOLIEHHE HAXOJHJICS
B npenesax 1—4 % Pacxon Boje, COOTBETCTBYIOHIHA H3MEHEHHIO
3anaca BJIar® B HOYBOTPYHTAaX 30HHl aspaluu NO#AMH Q, He mpeBHIIan
2 % npuxonHoii uyactH Gananca. 3HadenHe @, 3a yKa3aHHbE ToJbL
6biI0 B cpeliHeM OTPHLATENbHBLIM, UTO CBHAECTEIBCTBYET 00 akKyMy-
JSLUHH BOALI B IIpejesiax IOHMB H PAcXOAOBAHHH ee HA NOMNOJHEHHE
3a1acoB NOJ3€MHBIX BOJ.
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H3 panHbix tabs. 6.2 BHAHO, 9YTO HAKONJEHHE BOJLK HMEJi0O MECTO
B OCHOBHOM B OCEHHH{i H 3KMHHIH NepHOAL. JTO CBA3AHO C yBEJHYE-
HYEM TPHUTOKA PEYHHX BOJA (BCJIEJCTBHME YMeHbLIeHHs 3abopa Bojbi Ha
OpOLlIeHHE Ha BLIIeJeXaliHX Y9YacTKaX), C 3aTolJIeHHEM TNOHMB H
o0pasoBaHHeM Jibjla Ha €€ TNOBEPXHOCTH. B Becenne-sietnuii nepuos,
Hao6opoT, oORYHO OTMedasioch MpeBRblleHwe pacxoadodl yactd PBDB
Han NpuXOiHOH, YT0 oOycyioBieHo cpaloTKoH paHee HAKOIVIEHHBIX 3a-
nacoB BoAbl Ha noiMe. CpeaHue 3HaueHHs Q, 3a BereTalHOHHBLIH
nepHoA (ampenb—oKTAOpPb), KakK MNpapHlio, ObIIH NOJOMNKHTENbHBIMH
H H3MEHANMCH o aGCcONMIOTHOMY 3HaueHwio oT 2 jo 48 % mnpuxonuoii
yacty PBB.

Vyacrok mexny 1-it u 3-ii ¢pepmamn MylOHKyMcKOro coBxo3a pac-
nojoxkeH B pafione moc. Manme Kamkanwm. On npexncraBieH ecre-
CTBEHHBIM CTECHEHHEM JOJHHH H IPHMBIKaer K ¥naHOeJlbcKHM pasJiu-
BaM. [Tnomaap nofiMenHux pasnueoB npu HYBB cocraensier oxodnio
70 kM2 Tycrora peuHofi ceTH B mpelnesiax NOHMEHHBIX MPHPEYHBIX
paznusoB npu HYBB pasna 1,44 xM/km2 Ha noiiMe mMmeeTcs MHOro
crapopeuii U HeGOJBLIHX O3ep, 3alOJHAEMBIX BojaaMu p. Uy B De-
pHOAH ee pa3nuBa. CaMhIM KDYIIHBIM H3 3THX 03ep siBisiercs 03. Ma-
Jabule KamMKanml.

IToiima Ha yuacTKe NpencTaBJfieT NOYTH POBHYIO MOBEPXHOCTH 10O-
aunel p. Yy. C cesepa oHa orpaHuyeHa 20—25-MerpoBBHIM YCTYROM
nycrbiin Bernak-Iana, ¢ ora — vepnicokolt (10—15 M) rpsgoii nec-
KOB CceBepHOH OKpaHHBI eckoB MyloHKyM.

ITpeobaanalomue MNOYBOFPYHTH MOHMbI— CyNecH H JIECCOBH/HBIE
CYIJIHHKH, B 3HAUHTEJbHOH CTENleHH NEPEKPHITHE C MOBEPXHOCTH CJIOEM
TyMyca MouiHocThio 10 | M. B oraenbHBIX 4acTsx ydYacTKa BCTpeua-
I0TCA CHJIbHO 3acojieHHble NMoYBHL. IIPHMBIKAIOIHE K yuacTKy JeBoGe-
PEeXHBIH CKJOH ,40jMHH p. Uy npeicranieH KOpeHHHEIMH Ianeo3oii-
CKHMH TIOPOAAaMH: H3BECTHAIKAMH C NPOCTIOSMH NeCYaHHUKOB, MepreJefi,
e u runcoB. Ha seBobepeXHOM CKJlOHe KOpeHHEle NMODOAH 3ajie-
rajoT NOA TOJILeH YeTBepPTHYHBIX AaJUIIOBHAJIbHHEIX OTJIOXKEHHHA Moll-
HOCIBIO OKOJio 30 M, cocrofiiuX B pepXHeM 1,5—2-meTpoBoM ciioe H3
CYIVIHHKOB, a HHXe W3 TOHKO3€DHHCTHIX TJIHHHCTHIX CJIIOAHCTHIX IIec-
KOB.

I'ny6una 3aseraHusi rPyHTOBHX BOA B IIpefernax TNofiMH KoJjeG6-
sercd of 2—3 M B MeXXeHHble NEPHOLB! [O NMOBEPXHOCTH 3€MJH B Ie-
PHOA 3aTOIVIEHHS! MOHMBIL.

IofiMa na muoniaay oxosio 20 xM? NMOKpHITA TPOCTHHKOBLIMH 3a-
pocisiMH, a GoJiee BHICOKME ¥ MeHee yBJaXKHEHHble Mecta — JiyroBhIM
pa3HOTpaBbeM C MpeobyiajlaHueM BJIAroJiO6MBO#  PaCTHTENIbHOCTH
(kyra, ocoxa). K pycny B orZelbHBIX MecTaX INPHMBIKAIOT TFycThie
3apoCTH MHOTOJNIETHETO CTAPOro TPOCTHHKA OOUefi IOLaAbI0 OKOJO
10 kM2 ¢ TPpynHONPOXOJIMMBIMH 3aJiOMaM¥, KOTOPhie B HauyaJbHbIH Ne-
PHOM NABOJAKA CO3Jal0T NOANIOP BOJE, TeKyUleH 1o ueHTpaJbHOH, Hau-
Gosiee Hu3KOfi yacTH noAMHB U pyciy p. Bonbiuo#t ApHbl

HauGonbiuas mupuHa nofiMeHHbX pasanpos npn HYBB, papuas
0KoJi0 6 KM, oTMeuaercs B BepXHell YacTH PACCMATPHBAEMOro NpHpey-
Horo no¥iMeHHoro maccHpa p. Uy. B 9,7 KM HuXe no TeueHHI0O foJMHA
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pekH pe3Ko paciumpsiercsi, riy6okKo BaaBasich B ycThiHio Bernak-Hana
u obpa3sys NOL NpaBHIM CKJICHOM AOJMHBI «3asiHB», OoJiblllas 4acTb
KOTOpPOro 3aHaTa KoTJopuHOfi 03. Manwe Kamkanb. Panee (no mo-
crpoiiky B 1956 r. minorunn B noc. Mannle Kamkasibl) Boja H3 3TOTO
«3a/MBa» MO €CTeCTBEHHON NpPOTOKEe HA JHE KPYNHOH JIOXKOGHHHl MO-
crynaja B YiauGeibckue pas3iuBe, B cHcreMy o3ep Kapakyub. Ilio-
Ak 3aTONJIEHHs] KOTJIOBHHK 03. MaJsibie Kamkaas npu HYBB pasna
7 kM2, ato cocrasaser 11,5 Y% o6uielt naoniaay HOUMEHHBIX pPa3yiHBOB
B lLipefesax paccMatpuBaeMoro yuactka npy HYBB. HauGosbmras
LIHPHHA Pa3JIMBOB BMECTE C O3€POM B 3TOM pafioHe COCTaBJIsieT OKOJIO
5 kM. Huxe «3anuBa» mMaKcHMaspHasi WIMPWHA Da3JIHBOB He NpPEBBHI-
maet 2 KM, NOCTENEHHO YMeHpIIasick K HHIKHEMY CTBOPY YdacTKa
(B paiione 3-it pepMn MywoHKymcKoro coexo3a) no 0,83 kM. B rakoi
K€ Mepe HEPABHO3HAYHH OT/EJbHbIE YUACTKH HOHMBl O CTENEHH H3-
PE3aHHOCTH HX PeYHBIMH pyciamH. HanGosee cuspHo H3pe3aHa nosepx-
HoCTk NOKMBI B BepxHeH W cpejHell HacTAX yyacTKa H B MeHbuled cre-
neHH B HHXKHeH yactH. CyMMapHas [JiHHA BOJIOTOKOB B Npe/esiaX Kax-
JOH 9acTH COOTBeTCcTBeHHO cocrapisier 38, 17 0 9 kM.

Becennemy 3aronaenuio nofiMel BogaMu p. Uy B naBofiok npejlle-
crByer 3anosHeHwe 4Yactu ee (okoso 10 %) MecCTHHIMH TaJBHIMH BO-
NaM¥, a TaKxke BOJAaMH, NOCTyNAaIOIHMH C BEPXHET0 y4acTKa, T/le OHH
o6pazoBanuck B pe3yJibTare TasHHSA CHera U JbAa.

IMoctynyieHHe TajHX BOA BHauajle NPOHCXOZMT 3a CUeT CX0ja
CHEXHOTO NOKPOBAa HAa KPYTOM H OOPBLIBHCTOM CKJIOHE yCTylla NYCTBIHH
Bernak-[lana, B MHOTOYHCJIEHHEIX JIOKGHHAX H JIOTaX, IPH 3TOM BOJa
BHayaJle aKKyMYJIHpyeTCsl B NPHCKJIOHOBHIX CefJIOBHHAX BJOJbE GOPTOB
JIOJIHHEL.

3aronieHue NOMMbI, KaK NPABWIO, NPOHCXOAMT ABAXKABL B MEPHON
BECEHHETO INOJIOBOABS H OCEHBIO B pesynabrare c6poca BOABI H3 BhIlIe-
Jexamux BoJoXpaHuiHu. B mnocnenHeM ciyuae Ha 3anutoll NofiMe
3uMoii o6pa3syercs JiensiTHOH NOKpPOB.

BonozaGop u3 peku u cGpoc BOAb B PEKy OTCYTCTBYIOT. DokoBas
BPHUTOYHOCTL OCYIHECTBJAETCH TOJBKO N0 HeBOJBLIHM JIOTaM B OCHOB-
HOM B BeCEeHHHH nepHoX, onHako B 1971—1975 rr. oHa 6bu1a HHYTOKHO
Masa.

U3 panneix tabs. TLIV.8 cieayer, uro B npHuXoAHOH HacTH Trofo-
Boro PBB ocuosras ponsa (99 %) npHxoadTcs Ha NPHTOK PEYHHIX BOJ
K yyacrky. Ocajky, BHNaJawllie Ha NOBEPXHOCTE NOHMBH, HrpaloT
He3HAYHTEJbHYI0 pOJh, cocTaBiafAd Jaume 1Y% npuxogHo#i  wacth
Gananca. B pacxomnoit gacth PBB ocnoBHoe 3Hauenne (94—97 %)
HMeeT OTTOK BOJH N0 pycay 3a npefenn yuactka. OcrairHas dacthb
BPHXOAHUTCHA HA JIOJII0 HCDApEHHS C ROJHOH MNOBEPXHOCTH H OGCOXIIHX
yiacTkoB NoRMBEL. Pacxon BOAR, COOTBETCTRYIONHH H3MEHEHHIO 3allaca
BJard B NOYBOFPYHTAaX 30Hb aspauHH 3a rof, Owul 6JM30K K HyJlio.

3navenne Q, 3a 1967, 1969, 1970, 1972 rr. B cpeaHeM OKAa3aJoch
OTPHILaTeTBHHM, HO He npeBHmajo 2 % npuxonHoit yactu PBB, uro,
[I0-BHAYMOMY, COOTBETCTBYeT Hepfiake nociennero. Hus 1968, 1971 u
1973 rr. oHa mosyumiack NOJNIOXKHTENBHOH H H3MeHANach B Npefenax
4,7—18,56 % npuxoxHoi yacTH GaJjlaHca, YyTo CBA3AHO ¢ JONOJHHTEb-
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HHIM [OCTYIJIEHHeM HA Y4YacTOK BoOJibl, oOpa3orapuiefics ot TasHHA
Jbjia Ha 9aCTH IOHMBI, I/le OH CMep3csl ¢ TOYBOH B KOHIE MpeAhAy-
LIEero roja. .

Haxonnenne Boawl (nbga) Ha paccMaTpHBaeMoM yuactke p. Uy,
TaK JKe KaK M Ha OpelblyllieM, HMEJNO MECTO B OCEHHHE M 3MMHHe
MecAdb roza. B stH mecsinbl pacxojHasa dacte PBB, xak npasusio,
OKa3ulBajiack MeHBIE TIPHXOAHOH, B CBSI3H € YeM OCTATOYHLIH YIEH
Qo ypasHenuss PBB umen orpullatesipnbiit 3HaK. B ocranbHoe BpeMs
rosia, Hao6opoT, pacxoanas uactk PBB Oonbule npuxonHoit, a anaue-
HUsI Qp MOJIOKHUTENBHE], YTO 00ycyoB/ieHO cpabOTKOH paHee HAKOIJIEH-
HBIX 3allacop BOAB Ha MOiiMe H NPHTOKOM NOJ3eMHBIX BOJ B PyCJO
peku (cMm. taba. 6.2).

Cpennne 3HaueHH Qo 3a BereTallHOHHMIH Nepuon (anpesib—oOK-
T16ph) OblM TONOXKMTENBHBIMH ¥ u3MeHsiHces ot 1,7 mo 10,6 m¥/c,
win ot 5 1o 42 Y% or npuxoanoil yacTu GanaHca.

3a 1967—1973 rr. 3uauende @, cocraBuio B cpeanem 1,3 m¥/c,
YTO, NO-BHAHMOMY, COOTBETCTBYET CPEIHEMY MHOIOJIETHEMY NPHTOKY
NI03eMHBIX BOJ Ha paccMaTpHBaeMoM ydactke p Uy.

Yyacrok ot 3-# ¢gepMB MyOHKyMCKOro CORX03a A0 CBX «TacThl»
B 1971—1972 rr. uMen nanny 284 kM. C 1973 r. B cBA3H ¢ nepeHOCOM
HUKHero nocra B noc. JKyaHTio6e JJiHHA yuyacTKa cocraBHia 330 K.

D107 yvacTOK BKJIOYAET ABE CHCTEMH Pas3iHBOB — ¥YJaHOeNbCKHe
u KamkasnuHcKHe, a TakiKe [Ba yyacTKa C IPHPEYHBIMH HELIWPOKHMH
nofiMaMH (YYacTKH €CTECTBCHHONO CTECHEHHS JIOJHHB — NPOphiBa
MeXJy BHYTpPeHHHMH AenbTaMi). Ilnomane nofiMeHHBIX Pa3JIHBOB NpPH
HYBB cocraeasier okono 1850 Km?, rycrora peuHoit cetH B mpejenax
pasnueos npu HYBB — 0,25 kM/KM?, KO03((HUHEHT 03€pPHOCTH —
okosio 5 %.

[Ipotins camblii y3KME y9acTOK BCeX HHM30BHH B paiioHe CTBOpa
y 3-i1 epMbl MyIOHKYMCKOrQ cOBX0O3a (LIHDHHA JOJIHHBL 3/iech OKOJIO
I kM), pexa Bcrynmaer B CJeAyIOLIyI0 BHYTPEHHIOK JENBTY — YnaH-
OeNbCKHE PAa3/IHBH, YETKO OrpaHHYCHHYI) C CeBepa yYCTYHNOM NJIaTo
Bernak-Ilana, a Ha wore 6yrpucro-rpfi0BEMH NECKaMH MYIOHKYM.

Hawn6oussiras uinpuHa Ynaubeasckux pasaxHsos npy HYBB nexwur
B npenenax 10—20 xm.

Cugporpaduueckas ceth YnaHOeJbCKHX Pa3/IHBOB CHJIBHO OTJIH-
yaercsl OT TAKOBOH Ha NHOfiVeHHOM MaccuBe ['y/sieBCKMX pa3nHBOB.
OHa CcOCTOHT H3 CPaBHHTENBHO KPYNHLIX pyces Ipotok p. Uy, H3 KoTo-
PHIX OCHOBHEIMH IBJISIIOTCS pycia pek Bosbuioi Apuer u Masoli ApHbL

OtnoKeHHsI HAHOCOB HA TEPPHTOPHH YJaHGeNbCKHX DPA3ITHBOB
TPEeACTABJEHBl TOJNLIEH CYrJHHKOB, HNOACTHJaeMbiX Ha riayGHHe 2,5—
3,5 M BOJIOHOCHBIMHU PA3HO3EPHUCTHIMY MeCKaMH-IIbIByHamMH. Bopoynop
saneraer Ha rinybune 0—10 M, HoO He ray6xe 15 M, npencrapieH Kpac-
HOIBETHEIMM HeOTr'eH-IIaJieOTCHOBLIMH TJTHHAMH.

[pynroeeie BOAH pacnojaraiorcs Ha riaybune 0—2,6 M npu 3a-
TOTJIEHHH TOHMB! OHH CMBIKAIOTCH C NOBEPXHOCTHEIMH.

B ornuune or I'ynsieBckux pasnuBoB 3fiech Her GOJNBUIOTO PasHo-
o6pa3ug MOYR, 3aTC HA YYaCTKe PA3JIHBOB H HA KOHTAKTE TMOCTeJHHX
¢ [IpuvyoHKyMcKoll paBHHHOH OTMEUYaeTCsl CHJIbHOE 34COJIEHHE NOUYB.
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Huxe Vaaubenbckux pasnveos (o-ea Kyapan) p. Uy teuer He-
CKOJIbKHMH pYKaBaMH B CPDABHHTEJNBHO y3KOH noJHHe (7—8 KM) 10O
caMoro 0. AkapaJs, rie Z0JHHA CHOBA Pe3KO PAcCUIHPAETCH B CEBEPHOM
H I0XKHOM Hanpas/ieHHH, 00pasys KaMKaJHHCKHe pa3JHBB. ITH pas-
JIHBbl SBJISIIOTCH CAMEIMH KPYNHBIMH H3 BCeX Da3/inBos HH30BHE. O6-
A nJOLAAbh HX OKoJo 2,5 Thic. KM,

Ha yuyacTke cyXenus HOJHMHB MeXnyr YnanOenbckuMH H Kamka-
JHHCKHMH pasjiHsaMu pycjo p. Uy B Hayaje MHOropykaBHOe (31€Ch
HaHGoJsiee KpynHOH nporoko# siBnsiercs MTMypyH), a HHXe cBX «)Kaii-
naykosib» (10 cBX «KaMKaJHHCKHH») NPEHMYyILECTBEHHO OJHOPYKaB-
Hoe. 31ech TaKXke BCTPEYaeTCH LEJHH psjg KPyNHBIX OCTPOBOB-OCTaH-
LIEB, CJOMKEHHBIX KPACHOLBETHRIMH HeOreH-MajieoreHOBHIMH TIJIHHAMH,.
B TOHHXKEHHSIX pesibeda KOTOPBIX HMelOTcs cosoHuakd. Huxe
noc. )Kaiinaykoap K OCEHHM NOSIBJSIOTCH MEJKHe NOiMeHHBle COJIOH-
YaKH-COPH, COBEpIIEHHO JHIIEHHBle PACTHTEJIbHOCTH HAH TOKpPHITHIE
COUHEIMH cosisHKaMH. OO6pa3yiorcsi OHH B pe3yJpTare NepecHXaHHS
BpPEMEHHBIX MEJKOBOAHHX 03ep. 3/leck W HHXKe No TeyeHHio p. Uy Ha
KOHTakKTe nocsenned ¢ IIpuMyloHKyMcKolf paBHHHOH monay4msin 60Jib-
1I0€ pacnpoCTpaHeHHe COJIEHbie HCTOYHHKH «TMa» H OOGHIMpHBIE COJIOH-
yaku. [TOUBH H PACTHTENBHOCTH 3TOH YACTH yuacTKa TaKHE JKe Kak H
B ¥Y1aHOe lbCKHX pa3yiHBaXx.

B ornnuyne OT KOMODaKTHhIX YJaHOGelNbCKHX pa3fHBOB, YTKO Orpa-
HHYeHHHX NycthiHell Bernak-Ilana u IlpHMylonkyMbeM, KaMmkanun-
CKHe pasJHBH 3a 0. Akapan (ypouuue Akapan) IpeacTasjieHb He-
CKOJBKHMH Y3KHMH JOJIHHAMM IepechIxailomux nporok. HaubGojee
KpynubiMu u3 Hux ssasiorcAa Opra-Uy (Banbikozek), mporekamouias
nox Bernak-JanuuckuM ckloHoM aonnub, llaman-Uy B nenTpanvHoit
yactu noiimeHHoro MaccuBa u Hlerku-Uy (Bana-Uy), pycno koropo#
NPOXOJHT B HENOCPEACTBERHOH OJIH3OCTH OT HEBHCOKOro ycryna Ilpu-
MYIOHKYMCKOH paBHHHHL

B umxkneit yacty KaMKaNuHCKHX pa3/iMBOB, Iie BCE TPH MPOTOKH
CHOBA CXOAATCH HJH NOAXOAAT JOBOJBHO OJNH3KO APYr K Jpyry, Ha
noiiMe HMeeTcsi GOJbLIOE KOJHYECTBO OOJIBLINX H MaJsibIX O3ep H rycras
ruaporpadHyeckas CeTb H3 MEJKHX NPOTOK. 3a ypouHiueM Kbiznii-
Apan 6au3 noc. Tacrhl pa3po3HEHHHIE pPycsia CJIHBAIOTCA BOEHHO,
3nece KaMKanuncKHe paaniBel KOHYalOTCA. Peka HMeeT 3apoCIiymr
TPOCTHHKOM JOJHHY LIHpHHOH 2—3 KM.

I'pynroBHe Boin Ha yyacTke KaMKaJMHCKHX Pa3JiHBOB H HHXe pac-
nonaraiorcs Ha ray6une 1,56—2,5 M. Onu cosleHble, XNOPHAHOro THIA.
Pacxoaunas yacre PBB 8 1968 r. Guina Gosiblie NpuXoAHOH B CpepHeM
Ha 8%, B 1970 r.—wua 28 9%, B 1971 r—1na 8%, B 1972 r.— Ha
20%, a B 1969 u 1973 rr. — Hao60opoT, MeHbLIE COOTBETCTBEHHO HA
15 u 6 %. B 1967 r. npuxognas u pacxomnas Yactu PBB 6wam npH-
MepHO paBHH MeXAy coboil. OcHoBHyi0 nonwo (72—87 %) B mpuxon-
Hoit yactH PBB cocTapus npHTOK peyHmIX BOJ Ha yYacCTOK, 4 B Pacxo/i-
HOH — HclapeHue ¢ BoAH H noyBH (71—87 %). B orniHuue ot npean-
OyImHX ABYX y4aCTKOB OTTOK BOAM HO peKe 3a MpefeJiH yuacTKa co-
CTaBHJI CPABHHTEJBHO HeOGOJIBIIYIQ AO0JH0 OT pacxonHo uacth PBB —
TodbKO 7—29 % (cM. taba. ILIV.9).
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Ananus namnbx Tabn. 6.2, B KOTOPOii IPHBENEHH PE3yIbTaThI pac-
yera BHYTPHIOOBOTO pacmpejlesleHHss 3HaYeHHH Qo AJISI paccMarpH-
BaeMoro yyactka p. Uy za 1967—1973 rr., nokaseiBaer, 4yro B OCEHHHH
H 3HMHEe-BeCEHHMI NepHOAbl Ha yuacTKe, KaK MPaBHJIO, OTMEYaJHCh
TOTepH BOAHW Ha AaKKyMyJsanHio (3Hauenus Qo OTPHIATENBHH),
a B OCTaJibHOE BpeMs Fofia OGBIYHO HMEJIO MECTO NpeBhILIEHHE PACXO[l-
Ho# yactH PBB Haa npuxomHoi#t (3HaueHWs Qo nojoxkurenabHn). Ilo-
ciefiHee OBYCJIOBJEHO pacXOAOBaHHEM DaHee HAKOIUIEHHHIX Ha TNOHMe
3amacoB BOAbl HAa OTTOK 3a INpeeNbl y4acTKa, HCOAapeHue ¢ BOJHOH
TIOBEPXHOCTH M I0YBHI.

Cpentee 3HauenHe (J; 3a BereTallHOHHMWA IepHOJ (anpelib—oOK-
Ta0pb) OBUIH TIOJIOKHTEJBHBIMH H H3MeHsJHCk B Ipeflenax 10,0—
94,7 M¥/c.

Cpennee 3a 1967—1973 rr. snauenme Q, cocrasuno 1,8 mé/c, uro,
TIO-BHAHMOMY, COOTBETCTBYET CpeJHEMYy MHOroJieTHEMy IIDHTOKY INOA-
3eMHBIX BOji Ha paccMaTtpHBaeMoM yuyactke p. Uy.

Yuacrok ot ¢Bx «Tacthu» (B 1973 r. ot noc. Xyanrwobe) no rugpo-
Jioruueckoro nocra HinkKHuil sipnsiercss npefycTheBhIM. 31ech IJOLIA/Ib
mofiMennblx passiueoB npu HYBB cocrasnser okosio 350 kM2 T'ycrora
peuHoll cerH B Ipelellax pa3iHBOB Oes yuera cTapoH apblyHOH ceTH
cocrapasier okolo 0,55 km/kM2, KoahGHIHEHT O3epHOCTH B Npelesax
rpanin HYBB 6e3 yuera coJl0HYaKOBO-COPOBLIX KOTJIOBHH, IPHMBIKA-
IOmHX K nofiMe, — oKoso 6 % . KOTJIOBHHBI COJIOHYAKOB M COPOB TpH-
YpOu€HH TJIaBHBIM 06pa3oM K caMbiM Hu3osbAM p. Uy, rie ee ycrbe-
Bhle Pa3JiHBH CMBIKAOTCH ¢ OnBIIMME pa3inBaMu p. Capreicy B Amsl-
KOJIbCKOH KOTJIOBHHe. 3jech, 3amajgHee yBana Toryskedray H
pa3MhiTofi cepepo-3anafHofi FPaHHIlL NeCKOB MyIOHKYM, N0 BOCTOYHOMH
nepudepuy AuBLIKOJb-TeIeKONbCKOH KOTJIOBHHE COXPAHWIOCH MHOXe-
CTBO COJIOHYAKOB, OKAfMJSIIOUIUX YCTheBBEe pa3iHBn Uy.

Haunnas or rpannub ¢ KaMKaJnHHCKHMH pa3iiuBaMu pycio p. Uy
rJ1aBHEIM 006pas’oM OJHOPYKaBHOE, BHPAXEHO XOpOUIO, Bpe3aHo .0
5—6 M, wuspHaHcroe. [InécoBble yYACTKH YEPELVIOTCA C CYXHMH H
BJIaXHbIMH NepekaraMu. lllupuna pycna 3meck cocrarBnsier 25—40 M.
[Inécnl ¥MeroT ZNHHBI B HECKOJIBKO MeTpPoB M IMyGuHY no 3 M. Ilofima
Heumpokasi (4—5 KM), yMepeHHO H3pe3aHa pycliaMH IPOTOK H IycToi
CeThi0 apHKOB GHBIIE! CHCTEMBl OpPOLIEHHs KaK B paloHe moc. Tacth,
Tak M noc. )KyaurioGe. Peuynas runporpaduyeckasi cetb Herycrasi H
NpesacTaBiieHa NPOTOKAMH, COEHHSIONMME NORMeHHLbIe 03epa.

B nouBeHHOM NOKpOBE paccMaTpPHBAEMOro ydacTka p. Uy CHJIBHO
BO3pacTaeT INPOLEHT COJOHYAKOB JyroBbix H GonorHbiX. IlouBmi —
KapOOHaTHBEle, OJHAKO HE CIVIOWIb, KaK B YJaHOeJIbCKHX passiHBax.

B 30 KM Ha ©0Oro-BOoCTOK OT 03, AIILKOJb OfHH H3 PYKaros p. Uy
(npz RLIE) TepsieTcs B NecKax. 3alONHsSA MHOTOYHCJCHHEIE OOUIMpHLIC
NOHHIKEHNs] H MEJIKHEe O3epHble KOTJIOBHHBI, BOAH p. Uy IO JieBOMYy
pycaly mocTynamT B OGIIHPHYIO cHCTeMY o3ep AKXKaHKbH (IJomans
ee okoJ1o 100 KM?) Ha cTeIKE ceBepo-3amafiHoi OKpaHHE! NeckoB Myion-
KyM, KaMeHHCTOH NYCTRIHH Ha ropHoM Luiefde CeBEpHOrO CKJOHA
xp. Kaparay u pa3apymerHoro B s10#f YacTu yctyna nycteiin Bernak-

Jauna.
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BoJbIIMHCTBO MOHHMKEHHA OOIMUPHOH HelMpecCHM 3aHSTH CPaBHM-
tenbHo ray6okumu (Ao 10 M) KoTsoBMHaMHM 03€p, KPYIHEIX COPDOB H
COJIOHYZKOB, OKalMJIAIOIHX ee CO BCEX CTOPOH.

O6uias njomanb BogHoro 3epkana osep npu HYBB cocraBisier
okono 250 kM2, a2 o6beM BOAE B HHX NMPH TAKOM 3aMOJHEHHH — OKOJIO
0,15 km3. Hajswune B OGhIUHEIE O BOJHOCTH T'OABEl B YCTBEBEIX Pa3yiH-
Bax p. Uy GOJBIIOro KOJMYECTBAa BOJH, NPHIOJHOH JJA BOAONOS
CKOT&, ¥ OOMHPHBIX NacTOHMIWHBIX YTOAMH B MHOTOUHCJIEHHLIX TOHHXKe-
HHSIX M O3€PHHIX KOTJOBHHAX [€NA€T 3TOT PafioH HUBOBHH 0COCEHHO
HHTEPeCHbIM [Jis MPAaKTHYECKOrO HCMOJb30OBaHMS €ro MPHPOLHBIX pe-
CYPCOB B XHBOTHOBOJICTBE.

Fupporpadus M rHAPOJNOTHUECKHe YCJIOBHA HCCIefyeMoro paioHa
co BTOpO# nosioBuHbl 70-X TOAOB CYIIECTBEHHO H3MEHMJIHMCb. OTH M3-
MeHeHHs! OBIIH OCYC/IOBJIEHR TMIaBHHIM 06pa3oM 3HAUMTeJbHHIM CHH-
JKeHHeM CTOKa B HM30Bbsix p. Uy. Tak, Bognocts p. Uy vy cBx um. AMan-
reapabl 3a 1976—1983 rr. cocraBuna B cpeanem 0,7 Km*/rox mo cpas-
Heuuio ¢ 1,9 kM¥frog B 1962—1975 r1r. BcoaelcTBre oOTMeYeHHOIO
ofcTosiTeNIbeTBa ILIOUAAM PA3JHBOB B HM30BbsIX p. Uy cokpaTHiHCh,
a IIOCTyIUIeHHe BOAH HUKe KaMKaJMHCKHX PasiHBOB K 03. AKxaliKblH
y¥e He TPOUCXOAHIO.

WUs nauubix tabn. 11 IV.10 crepyer, 4to, TaKk Xe KaK H Ha IOpejbl-
AYIIEM YyacTKe, OCHOBHYIO J0JII0 B npuxojaHol uactu PBB (82—
93 %) cocraBasiA NPHTOK PEYHBIX BOJA, a B PacXofHOH — Hcnapenue
¢ BOJHOH INOBepXHOCTM H mouBbl. Hakonnenuwe Boabl Ha ydacTKe Ipo-
HCXOAWJIO B OTHeJbHEIE MeCHlbl IepHoja ¢ Mapra no Mmail H B OK-
Ts0pe—aekabpe (3HaueHusi o, OTpuLATeNbHE). B ocrajbHOEe BpeMs
roga pacxoaHasi cocrasasiiomass PBB, Kak mpaBuso, mpepuinana npH-
XOAHYIO, UTO CBfI3aHO cO cpaboTKOR 3amacoB BOJAB Ha mnofiMe (cM.
raba. 6.2).

6.3. Pycsosoii Boasuiii 6ananc p. Tanac

Peka Tanac na nporsxenuu or c. Kapaoii no c. Kuposckoe umeer
XOpowo BeIpaxKeHHoe pycyo. IIpu GosbluMx pacxofax BOABI €ro mpo-
NycKHasl croco6HOCTb oCecneuHBaeTCsl He 33 CUET YBeJHUeHHs IIHPHHBL
BOAOTOKA, a INaBHBIM 06pasoM 3a CUET YBEJIHYEHHs] CKopocTel Teue-
uust. [Ipu ycnoBusix, Koraa maowmiagb BOAHOH MOBEPXHOCTH CPABHH-
TEJIbHO HEBeJIMKd, TaKMe COCTABJSIOUIHE pycaoBoro BogHoro PBB, kak
pacxonsl BOABL, OOYCTOBJIEHHBIE BBIIaJeHHEM OCAJKOB Ha MOBEPXHOCTb
BOABl M MCNADEHHEM C Moc/efHedl, Ha OTJENBHBIX YYacTKax HesHauM-
TEJNBHB [10 CPABHEHHIO ¢ NMPUTOKOM BOABI Mo peke. Kak nokasanu pac-
YeTHl, pacXoibl BOAB, CPOPMHPOBABIUMEeCS] 34 CYeT BHINAfEHHS Ha
MOBEPXHOCTb pycsia oOuibHbIX ocankoB (80 mm/cyT), cocTaBHIM MeHee
0,5 % npuroka no peke, KOTOpHi B 3T0 BpeMs Obl1 HAHMEHBHIHM.
Pacxon Boabl Ha ucnapeHKe ¢ BOAHOH MOBEPXHOCTH B MEPHOAH, KOrAa
UHTEHCHBHOCTb ee Obna Hauboabiued, coctabasi MeHee 1| % orroka
¢ yuacrka. KpoMe T0ro, BecbMa He3HAUMTeJbHBIMH GBUIM PAacXOdbl pyc-
JIOBOTO peryJupoBatust Qpp.
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Yuacrkn p. Tanac Huxke c. KupoBckoe XapaKTepH3yHOTCsl HaJd-
YyuCcM He3HAYMTENbHOH NOfIMEL, KOTOpasl, KaK NpaBwio, HE 3artalljiMBa-
ercsl.

B cBa3u ¢ wsnoxeHamM pacier PBDB p. Tanac senonansics mo
ypaeHeHuio (64), B KoropoM pacxonbl BOAB, 0O0yCHOBJIEHHBIE Bha-
JICHHEM OC4JIKOB, UCIIADCHHEM M PYCJIOBBIM peryJHpoBaHHeM, He yUH-
THIBAIOTCA.

[MpuposnHEie ycloBusl H X03sACTBEHHOE HCMO/B30BaHHe p. Tanac Ha
OTACTBHBIX ee yuacTKax pa3nuuHbl. Hauboabmuit Bogosabop u3 p. Ta-
Jiac Ha OpOLIEHHE CeNbCKOXO3sTHCTBEHHBIX Tosefl ocyliecrBasieTcs
B Cpe/lHEH W HMIKHEH 4YacTsx peKH, rpe Haubosee pa3BUTA HpPPHralu-
OHHa$l CEeTh. ‘

B cpennem TeyennH peku y c. KHpOBcKoe, I'lie JIOJIHHA DE3KO CY-
}aeTcst M peKa IpoTeKaer B Y3KOM yuienwe, B 1975 1. Oblno cospaHo
BOJOXPAHUJIHUIIE CE30HHOTO PErYJHpOBaHusi miomansio 26,6 kM2 (npH
MOJHOM 32IIOJHEHUH).

Pacuer PBB p. Tanac npoussopuics no cleAyIOUIHM y4acTKaM:
1) or c. Kapao#i no c. isanoso-AnekceeBka; 2) or c. HMBanoso-Anek-
ceeka g0 c. OpnoBka; 3) ot c. Opaoeka jo c. Kuposckoe; 4) or c. Ku-
posckoe no c. 'ponekoBo u or c. Kupobckoe no c. [loxposka; 5) or
<. I'ponekoso no r. Oxambyna; 6) or r. Jxkambyna ao c. lllanosa-
Jopka (cM. tabn. 6.2).

6.3.1. Yuacrok or c. Kapaoit po c. HBaHoBo-AnekceeBka

Ha paccmarpuBaemom yuyactke p. Tanac, scrynas B Tanacckyio
IOJIMHY, [IPOTeKaeT 10 BepXHeH 4acTH KOHyca BEIHOCA. 3/lech €€ BOAH
YaCTHYHO (UIBTPYIOTCS CKBO3b pYCJOBBlE OTJIONEHMS 10 YpOBHSA
TPYHTOBHIX BOJ, 3ajieraloui¥x Ha raybune 5—8 M. Drta 30Ha duibtpa-
IUH II0BEPXHOCTHBIX ¥ (POPMHPOBAHUS NMOJA3EMHEIX BOX IPOCTHPAETCH
Jo r. Tanac, B pafioHe KOTOpOro H HHXKe 1O TeYeHHIO OTMEeYaercst ILIo-
1ialHOE H PYCROBOE BBHIKJIHHHBaHHE MOX3EMHBIX BOJ.

Jlonuna pexn Ha yuactke or c. Kapaoii no c. Mbanoso-Anekceeska
Yyerko BeipaxeHa. lllupuna ee usmensiercsas or 1,0—1,5 KM B BepxHeii
yacry yuactka jqo 10—15 xm y r. Tanac. B pycne peku umeercst muoro
TPOTOK, OTME/eH, ocepeikoB, MOKPHTHIX TaJbKoH U BalyHAMM.

B npenenax yuacrka peka npuHuMMAaer psij IIPHTOKOB, IO MHOTO-
YHCJAEHHBIM KaHalaMm ocyulectsisiercss Bopo3abop Ha opomenue, Bos-
BPaT BOMBl HelIOCPEACTBEHHO B pycso p. Tanac He Habmawaarncs.

Pycnosoii BogHBlli GanaHc afisi paccMaTpHBaeMoOro yyacrka pac-
CYHMTBIBAJICS TONBKO 3a nepuoj paborh skcnepumuu ITH (1971—
1974 rr.), mockoaBKY 32 Apyrue oAbl OTCYTCTBYIOT JaHHBle HaGnoze-
HHH B HHXKHEM THAPOMETPHYECKOM CTBOPE M BOCCTAHOBHTL HX MO CBSI-
35IM C pacxoAaMH BOJAH B ApYyrux crBopax p. Tajlac HiIH Ha ee npu-
TOKax He IIPeJCTaBWIOCH BO3MOMKHBIM.

N3 panueix T1a6a. ITLIV.11 suano, uro Ha Bomoszabop B cpeaHeM
3a rox pacxomoBanock 19—21 % croka, mocrynaiourero Ha Y4Yacrok,
a 3a BereralHoHHHH nepuog — 23—2b Y;. BokoBoll IPUTOK Ha yuyacTKe
HeOOonbIIOH H B cpefiHeM 3a NepHoA HabilofeHuil COCTaBHN  JIHINL
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12—14 % pacxoma Boawl p. Tanac y c. Kapaoii. Haubonbuine ero
3HauUeHHs1 HabMOAaJNHCh aBHBIM o6pasoM B Mae (24—36 % ot 3Ha-
yeHu#t @Qs), HaMMeHLIOIHME — B MiOjge—ceHtabpe (2—5 Y% or 3Hauve-
HU# QB).

3a rox ocTatouHHH uneH Q, ypapHenusi PBB umeer B cpexHeM
TO nonoXuTeabHHH' (1971, 1972 rr.), 710 oTpHuATesbHEI (1973,
1974 rr.) 3HaK B 3aBHCHMOCTH OT npeo6JanaHMsl TOIO MM HHOTO BHJA
B3aUMOCBSI3H PEUHBIX W NMOA3EMHBIX BOJ.

W3 ananusa xoja cpefiMHX MecsMHBIX 3HaueHu#l Qo CJIEAYET, YTO
Ha paccMaTpHBaeMoM yuactke p. Tanac ¢ Masi mo apryct NIPH 3HaUYM-
TEJLHOM IIOBEPXHOCTHOM IpHTOKe (Qs -+ Qnp) npeobsnagalor morepH
pycJaoBHX BOA (3HaueHMs (Qo oTpHUATenbHB). B ocenHe-3umHME Ite-
PHOJ, KOTOPOMY IpHCYLia MaJjasi BOAHOCTb peKu, HaOJloAaeTcs INOJ-
3eMHBIH NPUTOK B pycsio (tabu. 6.2).

CTOK pekH B HHXHeM cTBope (Qn (OpMHPYETCS B OCHOBHOM COOTHO-

mienHeM Qs -+ Qnp — Qsa.

6.3.2. Yuacrok ot c. HBanoBo-AnexkceeBka a0 c. OpaoBka

PaccmarpuBaemnlii yuactok pacnosoxeH B loxHoH yactu Tanac-
CKOTO apTe3MaHCKoro Oaccefina. Pycsio pekM 3jech sIBASIETCS PETHO-
HaNBLHOH JAPEHOH; TpYHTOBble BOAB B NMPHpPEUYHOH 30He HAXOAATCS
6NM3KO K IIOBEPXHOCTH W Ha BCEM TIPOTAXKEHMH YYyacTKa IHTAIOT
peky [21].

Peka Tanac Ha paccMaTpHBaeMOM YuyacTKe HMeeT TOJBKO OLWH
npuToK — p. Henbaw, cTekalouylo ¢ FOXHEIX CcKJIoHOB KHprusckoro
xpebra. Ha nesom Gepery B MeXKOHYCHOM IpocTpaHcTBe peK Deni-
TaH M YpMapal OTMeuyaeTcsi HEeCKOJBKO BBIXOJOB HCTOUHMKOB <«Ka-
pacy».

Bonosabop p. Tanac Ha opoumieHHe CEIbCKOXO3SIHCTBEHHBIX —IMTO-
Jiefl OCcyllecTBIAICS MATHIO KaHAJNAMH.

Ananus panamx taba. ILIV.12, B koropoli npusenennl pe3yns-
tatbl paciera PBDB 3a nepuwon paborn 3kcnepuuuu I'T'H, nokasniBaer
uTO, HECMOTPsl Ha Boao3abop B Konuuecrse 3,0—3,5 M3/c B cpennem
3a roa ¥ okono 4,0—4,5 mM%/c B cpenHem 3a BereTanMOHHBIH IepHOf,
Ha paccMaTpMBaeMOM YyuyacrKe, KAK [PaBWIO, NTPOHCXOAHJIO Hapacrta-
HHE CTOKa, OOYCJOBJIEHHOe He TOJBKO TOCTYIJIEHMEM BOABl IO
p. Hesmbael, KoTopoe 6HIO cpaBHMTenbHO HeGonbummm (1,6—2,0 m3/c),
HO TJaBHBIM 00pa3oM NPHTOKOM HojA3eMHEIX Boja Q.. TlocnenHmii
B CpeaHeM 3a roj cocrabasy 2,6—5,3 m3/c, nnu 14—37 Y, croka BOJH
B BepXHeM CTBOpE yYacTka.

BuyrpurogoBsoe pacnpejpelieHHe NPHTOKA TOA3EMHBIX BOJ Ipea-
craryieHo B Tabda. 6.2, u3 Kotopofi BUAHO, YT0 HAMGOABLIME NOA3eMHBI
IpHTOK HA paccMaTpHBaeMOM ydacTKe p. Tajac oTmeuaercss B MIOHe—
HI0JIe, HAUMEHELINHE — B OKTAOpe-

6.3.3. Yuactok ot ¢. Opaoeka ao c. Kuposckoe

PaccmaTpHBaeMblii y9dacTOK, T4K e KaK W IpeJblIyUlui, Haxo-
aurcst B 30He Taaacckoro apreanaHckoro GacceliHa, rae TPYHTOBHIE
BOJBI 3aneraloT GJH3KO K NOBEPXHOCTH 3EMJIH.

172



JlonnHa peKd NO cPABHEHMIO C NPeAbIAYHIHM YUIACTKOM IMOCTEIEHHO
pacumpsiercss W nepefi c. KupoBckoe pocrturaer WHPHHB 20—25 kM.
Hanee K ceBepo-3amany HuxKe c. KMpPOBCKOe MEXIOpHafl KOTJIOBHHA
3aMbBlRaercs ropamu Hukeneray um Axraiy, npopesas KOTOpHe pexa
ofpasyer ymenabe. Ha paccmatrpuBaeMoM yuacike B p. Tanac pna-
ZawoT nputokd Ypmapan, Kymbimrar u Kapa-Bypa, a rtakxe we-
CKOJIBLG TpyNNl HCTOYHHKOB-¢kapacy» (Dakusinckue, bDBefimekunckue,
Munbynak u ap.). Bono3abop B OUeHb HE3HAYHTENBHBIX pa3Mepax
OCYLICCTBJSAETCA NATHIO HeGOJBIIMMHM KaHATAMH.

g mk
5

117
30 ??y
2
Puc. 6.10. TpadHr cBSI3H MeXAYy CPELHHMH TOLOBRIMH
pacxopamH Boaw p. Tanac y c. Kupobckoe (Q=)
y c. OpnoBra (Qs). 0 20 X GM

C6poc BOABl C OpOIAEMHBIX CENbCKOXO3SHCTBEHHBIX TOJIEH NOBEPX-
HOCTHBIM IIyTEM HE NPOH3BOJHTCA.

Pacuer rogoBeix PBB p. Tamac Ha paccmaTPHBaeMOM Y4acTke,
BLINOJIHEHHBIH 1nOo AaHHBIM 3a 1961—1974 rr. (cm. ra6n. I1.IV.13).
1IOKa3blBaeT, YTO CPejHHEe TONOBHE pacXonsl BOAH y c. Kuposckoe
Qu OblIH Becerna Gosbuie, yeM y c¢. OpyioBka Qp. 3a MHOroJeTHHH
IepHOA 3TO NpeBHILIEHHe COCTaBUIO B cpexHem 43 %, a B oTenpHblE
rogbl pocturano 49—56 Y. Ilpu 3ToM ocHOBHOH NPHPOCT PacxoloB
BOAbl B OTJH4YHe OT BHIIEPACTIONOKEHHOTO Y4acTKa IPOMCXOIHI 3a
cueT GOKOBO# NMPHTOMHOCTH, KOTOpAas 34 MHOTOJIETHHMI IepHOL cocTa-
BMJIAa B cpenneM 32 % cTOKa BOAH B BepxHeMm cTBOpe yuactka. Cpex-
HHE TOJOBHe 3HauyeHHA (Q; 32 Becb paccMaTpHBaeMBIH Nepuo] OKasa-
JUCH TIOJICKHUTEJNbHBIMHM, 4TO YKa3bIBAe€T HA TPHTOK IOA3GMHHIX BOJ
B p. Tanac, koropslii 32 1961—1974 rr. cocraBun B cpeinem 2,3 M¥/c,
unn 8 % npuxonnoii uactu PBB.

[TockonbKy cpexHHe rojoBble 3HA4eHHS Qpp CpABHMTENBHO MaJo
BapPbHPYIOT OT rofa K rofy, 2 Bogo3abop HHYTOXKUO MaJ, H3MEHEHUs
CpeIHMX TONOBHIX PacXofgoB BOAH y c. KupoBckoe Qu onpejensiioTcs
B OCHOBHOM HX xoJsieGaHuaMH y c. OpJioBKa g, 4TO MOATBEPIKAAETCH
33BHCHMOCTBIO Ha PHC. 6.10.

Jlnsi XapakTepDHCTHKM H3MEHEHHii YCJIOBHii B3aMMOCBSI3H PCUHBIX
H NOJ3eMHEIX BOJ B TeYeHHe roja HCIOJAL30BAHEI Pe3yJIbTATH pac-era
PBD 3a orpenbHble mecsans nepuofia paGotw skcnenuuun ITH.

M3 nauselx Taba. 6.2 BufiHO, 4TO cpefHHe MeCAYHBle 3HaueHHsaA Qo
6K B GOJIBIIMHCTBE CJIyYaeB 3HAUYUMB, TAKKe HMEIM OGBIYHO NOJO-
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JHUTEJIbHEIH 3HAK H CBHJAETENBLCTBYIOT O IPHTOKE MOJA3eMHBIX BOJ.
JIMuiL B pesikve MeCSIbl OCTATOUHBIY uleH (o ypaBHenust PBbB noay-
YaJcs ¢ OTPHMILATENHHHIM 3HAKOM, YTO, NO-BHAMMOMY, OOGYyCJOBJIEHO
NOrpEILHOCTAMH OTpeLEsIeHHsT OTAeNLHEX ieMenTos PBB.

3aBUCHMOCTb MEXKAY CPEAHHUMH TOAOBLIMH 3HAYCHHUSIMH TIOA3€M-
HOTro NMPHUTOKAa BOJBl B PycJIO H BOJHOCThIO PEKH He of6Hapyxena.

6.3.4. Yuactkn ot ¢. Knponckoe no ¢. I'ponekoBo H or c¢. Kuposckoe no ¢. [lokpoBka

JonvHa pexu B BepxHel uyacTu ydactka ot c. KupobBckoe 10
c. I'ponekoBo mpexactabieHa y3kum (60—80 M) yuwenneM; Huxe OHA
pacmmpsieTcsi, TepexoAs Ha JeBoM Oepery B OGIIMPHYIO paBHHHY,
cna6o HakjgoHeHHYIO K peke. [IpaBoGepexHast 4acTh AOJHUHH NJdBHO
nogHuMaercss K ropam Kuprusckoro xpe6ta. CkioHEl ee IyGOKO H3-
pe3aHnl casMp U Gankamu. [lofiMa mo BeIXOje PEKH M3 yIUedbs HMEET
umpury 600—700 M, a Huxke c. [ToxpoBka no c¢. JlyHranoBka —
cebite 1 kM. CpenHsis mmpuHa pycaa paBHa 170 M. Humxe c. [lo-
KPOBK2 PYCJIO CHALHO pacIndpsieTcsi U pacufeHsieTcss Ha GoJabulioe KO-
JIH4ecTBO NPOTOK, Pa3jieJIeHHHX OCTPOBAMH, OCEPEJKAMH H OTMeJISIMH,
CIIOXKEeHHEIMH ITeCKOM, TajbKoil H BalyHaMu.

BoKOBOH TPHUTOK Ha yYaCTKe OCYUIECTBJSIETCS HECKOJbKHMH TPyIl-
IlaM¥ WMCTOYHHMKOB-<Kapacy», H3 KOTOpHX Haubosee 3HAUHTEJLHHIMU
seasoTca YumkeHTckue. Bogbl p. Kaunagsl repsiiotest B 8 KM ceBepo-
3anaguee ¢. Yemtio6e U He pocturalor pycna p. Tanac. Huxe c. Tlo-
KPOBKa UMeeTcs] TOPHhIH MCTOUHHK AsnManrical, Tepsiiomui cBOU BOAB
B 2 KM ceBepo-3anafiHee c. Jlkaunran.

HMsbsitie Bopwl u3 p. Tanac Ha opolleHMe oOcyllecTBJsSETCS Ha
10-xunomerpoBom yuactke n0 c. [loKpoBka neBsiThIO KaHanaMH, OT
¢. [Tokposka 10 c. I'poiekoBO — ceMbl0 KanaIaMH.

C6poc opocuTeNbHBIX BOA B p. Tanac oTcyTCTBYET.

Peka na yuactke or c. Kupoeckoe o c. [lokpoBka mporexkaer mo
BepXHell YacTu KOHyca BBIHOCZ, BHIIOJHEHHOTO KPyIHOOOJIOMOYHEIMH
YeTBepTHYHBIMH OTJIOXKeHHsAIMH. Bopa yactuuHo GuanTpyercss 10
YPOBHSl [PYHTOBHX BOX, 3ajeraimmx Ha raybudHe or 2—3 g0 10—
20 M. B pauane yuactka oTMeuaercsi HaubGoJbluash aMIJIMTyad KoJie-
GaHMil cpeHHX MeCAUHBIX YPOBHeH TpYHTOBHIX Box. Tak, Hampumep,
B 1568 r. oHa cocraBuna 3gech 11,2 M, B 5 KM HIXe IO TEUEHHIO —
6,1 M, 2 B KOHUe 30HK NOTEPh PEYHOrO cTOKa (B 3—5 KM HHXKe
c. [lokpoBka) ymenpmmaacs a0 0,4—1,2 M. HauBriciine ypoBuu rpyH-
TOBBIX BOJ, YCTaHABJIHBAIOTCS B cepejuHe JeTa, HAMHU3LUWE — BECHOH.

TakuM o6pasoM, yuacTOK HAXOAUTCS B 30HE, TAe NOA3eMHble BOJH
(OpMHUpYIOTCA 32 CYET TOBEPXHOCTHBIX. JTO NOATBEPKAAETCS U pe-
syaetataMi pacueta PBB ot c. KupoBckoe po c¢. TpopekoBo 3a
1946—1969 rr. (raba. [1.1V.14).

Ins pacuera npusesenHnx B Tabn. [LIV.14 3navenmii Qnp Guln
HCNONL30BaH TpadHx CBA3H TOAOBOrO UPHTOKA no YHMKEHTCKHM
HCTOYHHKaM-«Kapacy» ¢ BOXHOCTbIO p. Tasac y c. Kuposckoe, mo-
CTpoeHnk# 32 rogn paGoThl skenefunun I'TH.
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[Tockonsky no JKacypKEHCKHMM HCTOYHHKAM-«Kapacy» WHMEAHCh
JaHHble Ha6JIOZeHHH TOJBKO 34 OAHH roa (¢ ceHtabps 1974 r. no
cenTsiOpn 1975 r.) ¥ npH 3TOM H3 3THX HCTOYHHKOB B BeI€TANHOHHHIH
NepHOJ INpOH3BOAHJHCL H3BSITHS BOJAH Ha OpOlleHHe, KOTOPHE YyuH-
THIBAJHCH CYMMapHo ¢ Bojo3zaGopoM H3 p. Talac Ha 3TOM ydacrke,
c6poc ¢ JKacypkeHCKHX HCTOYHHKOB-<«Kapacy» B p. Tanmac mpH pac-
YeTe PyCJOBBIX BOAHBIX 6a/1aHCOB HE BKJIIOYAJCH B 3HAYEHHS Qup,
a YuHTHIBaJCA CYMMapHO c OOIIHM NOA3eMHBIM OpPHTOKOM B BHjE
octatounoro uieHa Qp ypaBHeHus PBB. Cpeanuit ropoBoit c6poc
JxacypkeHCKHX HCTOYHHKOB-«Kapacy» B p. Tanac, no paHHbM HaG-
moaennii skcnepuyd 'TH 3a ykasanublii BHINe mNepHOA, COCTABHM
0,94 m3/c.

Auanus paunnx Tta6a. [1.1V.14 mokasnlBaeT, yTo 3HaudeHHe Qo
TIOYTH JJIS BCEX JIeT PacCMaTPHBAEMOrO IIEPHOAA 0Ka3aJloch OTPHILA-
TeJbHBIM, 4TO CBUAETENbCTBYeT O NOTepsiX BOABI H3 pycia peKu Ha
¢unpTpauHio. 3a MHOroJIeTHHH mepHox OHH OBIH 3HAUHTENBHREIMH H
coctraBuin B cpenHem 2,7 m3/c, mnam 7 Y% npuxonHoii uactu PBB.
Hau6onwinke motepd, pasHme 4,4 m3/c, oTMevanuce B 1956 r., a Han-
menbiune (0,6 m%/c) —B 1949 1.

Ha yuactke ot c. Kuposckoe no c. I'pomekoBo mnporcxopnsio
yMeHblIeHHe CTOXKa B cpefHeMm Ha 17 % Kak 32 cueT moTepn Ha $HIb-
TPALHI) H3 PycJid peKH, Tak H BelieIcTBHe M3BATHE BOJAW Ha Opolle-
HHE CCJIbCKOXO3SHCTBEHHRIX MOJIEH.

Pacuer PBB 3a 1970—1974 rr. Bemonnen ans yyactka or c. Ku-
poBckoe 10 c. [lokpoBka, nmockosbkKy noct y c. I'popekoBo 6wl 3a-
kpuiT u ¢ 1970 r. Kasruppometrom Hadatel paGote y c. [lokpoBxa.
Kak nokaseiBalor nanmble taba. I1.IV1D, cpeinne rogoBble 3Ha4YeHHS
Qo MMEIOT OTPHMIATE/JLHLEIA 3HAK, T. €. Ha pacCMaTpHBaEMOM yyYacTKe
TAKXKE €XErojlH0 NPOHCXONHJIH TIOTEPH CTOKA, KOTODHe 3a IATHJET-
HHIl IepHOJI COCTaBHJIH B cpeaHeM 2,5 m3/c.

AHanu3 BHYTPHIOZOBOrO pacnpefelieHHs 3HaueHHiT (o mOKa3zaJ,
YTO NOTePH Ha (HABTPALHIO HaOJIOAIOTCsl MPaKTHYECKM Ha NpoTH-
KeHHH Bcero roga (cM. Ta6n. 6.2). OnpepeneHHOH 3aKOHOMEPHOCTH
B H3MeHeHHH abcoJIOTHHX 3HaYeHHH (, He NpocnexHBaercs.

H3bsTug BOmR Ha opouieHde 3a roj coctabmnu 12—15 9% pacxo-
0B B BepxHeM crBope (y c. KupoBcKoe).

C Mapra 1975 r. nocne Hayana skciiyaralne KupoBckoro Bopo-
XpaHunHuia mecsuHble PBD Onsn paccudTaHnl ffisfi ABYX y4YacTKOB:
ot c. KimoueBka (B 23 kM Bhoiie ¢. Kuposckoe) po nnotuHn Kupos-
CKOTO BOMOXPAHHJIHIIA H OT YKasaHHOH msoTHHH p0 c. [fokpoBka.
Kak nokaseiBalor jpanHHe paciera (tabn. 6.6) ua nepsom H3 ymo-
MSHYTHIX Y4aCTKOB PaCXO/inl BOABI, cpOpMUpOBaBLIMECH 34 CYET Bhl-
najieHHs OCajKOB Ha 3ePKaJO BOJOXpAHHJHINA, a TakkKe pacXoibl
BO/H HA HCIAPEHHE C €T0 NOBEPXHOCTH GBUIM 0UeHb MaJHl, HOCKOJILKY
nIolllagb BOAOXPAHHIHLLA Gblia He3HAYHTENbHOM: cpellHHE MEeCHUHbIE
3HaueHHR ee H3MeHsijHch ot 1,16 no 7,45 kM2 HauGonanmee HanoJj-
HeHHe BOJOXpaHW HIla Habmofanock B Hosi6pe—pekalpe; MakKcH-
MaJbHBIH O6beM €ro K KOHny AeKabps coctaBHa 124 mnH. M3, a nno-
wanb 6612 paBHa 8,9 kM2
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9.1

Ta6nuna 6.6
Pycnooit BoaHwii Gananc p. Tanac ot ¢. Kuposckoe no c. INokponxa B 1975 r., M3/c
Coctasnaiomue PBB
Mecsau, nepuon
Qy Ql'lp Qoc Qy Qua Qps Qpe Qpp Q Q+ an— Qus
VYuacrox or ¢, Kmouepka 0 nmoTuHeE KHPOBCKOrO BOZOXpaHHIMUIA
Mapr (25,6) (2,53) 0,03 19,5 0,02 0 0 7,35 —1,3 28,1
Anpesb 7,99 (2,42) 0,01 13,0 0,05 0 0 —1,96 0,7 10,4
Mait 8,77 (2,01) 0,01 16,1 0,05 0 0 —4,48 0,9 10,8
Hionp 21,7 {2,14) 0 24,1 0,03 0 0 —0,41 —0,1 23,8
Hionn 32,8 22,23) 0 32,0 0,03 0 0 0,03 -—3,0 35,0
Anmryer 23,4 2,16) 0 25,3 0,03 0 0 0,37 0,2 25,6
CenTa6pb 13,7 52,45) 0 15,6 0,02 0 0 0,61 0,1 16,2
OkT6pb 10,6 2,90) 0 14,3 0,02 0 0 1,49 (2,3) 13,5
Hos6pe (29,3) (2,59) 0,03 6,42 0,03 0 0 21,6 —2,9 31,9
Hexa6pb (26,6) (2,25) 0,09 5,00 0 0 0 21,3 —2,6 28,8
Anpenb—okTa6ps 17,0 (2,33) 0 20,1 0,03 0 0 —0,62 0,2 19,3
Mapr—naexabps 20,0 (2,37) 0,02 17,1 0,03 0 0 4,59 —0,7 22,4
Yuactoxk ot miaotueH Kuposckoro Bojoxpanninuma fo c. IToxposka
Mapr 19,5 0 0 15,1 0 2,69 0 0 —1.7 16,8
Anpens 13,0 0 0 7,70 0 4,78 0 0 —0,5 8,2
Mai 16,1 0 0 8,98 0 5,91 0 0 —1,2 10,2
Wons 24,1 0 0 15,4 0 7,28 0 0 —1,4 16,8
Wwons 32,0 0 0 23,7 0 8,95 0 0 0,6 23,0
Asryer 25,3 0 0 18,0 0 5,55 0 0 —1,8 19,8
CenTa6ps 15,6 0 0 10,1 0 4,51 0 0 —1,0 11,1
OxT1s6pb 14,3 0 0 6,86 0 5,57 0 0 —1,9 8,7
Hos6ps 6,42 0 0 6,57 0 0 0 0 0,2 6,4
Hexabpb 5,00 0 0 5,34 0 0 0 0 0,3 5,0
Anpens—oxTatpb 20,1 0 0 13,0 0 6,08 0 0 —1,0 14,0
Mapr—pexabpe 17,1 0 0 11,8 4,52 —0,8 12,6



Octatounblii unen (o ypaBHeHus PBB npu Gosblliofi BogHOCTH
{Q=+Qup) Ha paccmaTpHBaeMOM yuacTke p. Tajlac MMmen oTpuua-
TeJbHbIA 3HAK, COOTBETCTBYWOIIMHA NOTEPSM pYCJOBHIX BOjx B Gepera
BOJOXPAaHHUJINIIE, a IPH MaJiol BOTHOCTH 3HaveHus Qo GBUIM IIOJOKHU-
TeJIbHBIMH, UYTO OGYCJIOBNEHO NPHTOKOM IPYHTOBHIX BO[.

Ilpu pacuere PBb 3a mapr—cenrsGpp 1975 r. Ha yuactke p. Ta-
Jlac HHXe IJIOTHHE KHPOBCKOTO BOROXpaHMJMIA pacxofbl BOAH
y c. TlokpoBKa NpHHUMAJIHCh 110 MaTepHajaM HabJIONeHWH 3KCHexH-
puu I'TH. Jaunee tabn. 6.6 moxasweBaoT, YTO Ha PaCCMATPHBAEMOM
YUY4CTKe NPOHCXOAHJH IOTepPH PeYHBIX BOJ; KOTOpPHle OKa3ajIiCh He-
CKOJIbKO MeHblile, YyeM Ha yyacTke oT c. Kupoeckoe 0 c. TlokpoBka
B 1971—1974 rr. u 3a jecsitMMecsyHb nmepHon HabJaMOAeHHH cocra-
Bunu B cpeaneMm 0,8 m3/c. OmHako cpenath BHIBOJ 06 yMeHbLIEHHH
[oTepb PEUHBIX BOJ HA 3TOM Y4YacTKe MOCJTe BBOjAA B 3KCINyaTaLHIO
KHpOBCcKOro BOJOXpaHHJHIA HA OCHOBAHHUM KpATKOBPEMEHHBIX Hab-
aopennit sxcneuuud I'TH, no-BHAHMOMY, HeJb3S, NOCKOJLKY CHH¥Ke-
HHE CpEAHHX MeCSIYHEIX PACXOROB BoAH y c. IlokpoBka (u B mepuop
¢ mapra no pekabpp 1975 r. o6ycsioBreHo ymeHbLIeHHeM 3HauyeHHH

QB+ an - Qaa-

6.3.5. Yuacrok or c. TlokpoBka po r. Nxambyna u or c. I'ponexoBo no r. JAxkambyaa

Onucande Gosbmieii ero yactH (xo c. I'polekoBo) mpHBefeHO
B npefbiiyuieM pasfene. [JlauHa yuyactka ot c. I'popekopo Jno
r. IxamOyna 8 kum.

JleBoGepexHas YacTp ROJHHBE p. Tallac cluBaeTci ¢ mMPHMBIKalO-
nied Kk Hell OGIIMpHO# paBHMHOH. IlpaBoGepexkHasi HYacTb [JOJHHHI,
NOHHMAasiCh, YXOJHT K ropam THKTypMac, KOTOpble B palione c. JlyH-
raHOBKa OJH3KO pacnoJiokeHbl K peke. CKJOHB! [JOJHMHBl H3pe3aHbl
JoxOuHamu u oBparamu. Illupuna moiiMbl, 10 CPaBHEHHIO C NpEAH-
ILYyHUM YYacTKOM, pe3KO YMEHBIIAETCH, COCTaBJsif B cpefHeM 20—
40 M u Tonmbko Mmecramm 300—400 m. Huxe c. Jlyrranoega mnoiiMa
OTMeuaeTcsl JIHIb OKOJIO BOTHYTHIX yacTell GeperoB, IpHUeM MaKCH-
MallhbHasi IIMpUHa ee cocTaBaser okoso 100 M. B pycse peku ume-
IOTCH OTMEJIM M OCTPOBa, JHO CJOXKEHO HeCYaHO-TFaJeYHBIMH OTJIOXKe-
HUSIMM C BaJlyHaMH pa3JIHYHBIX pA3MepOB.

Yuactok or c. IlokpoBka no r. Ixkambysna HeopHOpOJEH MO
B3aUMOCBSI3H PeYHbIX U IOA3€MHBIX BOA. B Hauaje er0o Ha MPOTSIKE-
HHM 3—O8 KM peKa MuTaerT nog3eMHble BOJBl, a 3aTeM PEYHOE PyCJo
siBasiercsi apeHol. Huke c. YurypraH rpyHTOBble BOABI, KpOMe BHI-
KJWHHBAHUSL B pYCJO, BBIXOAAT Ha NOBEPXHOCTb HM3KHX Teppac.

TlpuToKOB Ha ydYacTkKe oT c. ['poliekoBo gpo r. Ixxam@yna, kpome
HECKOJIbKHX TPyl HeGOJbIIMX UCTOYHHKOB-<Kapacy», He MMeeTCs.

HaunGonee KpymHbBIM HCTOUHMKOM MONOJHeHHst p. Tanac noBepx-
HOCTHBIMH BOZAaMH siBAsiercs Kaman Acca-Tanac, NOCTPOEHHHIH
B 1957 r. Kanan npenHa3HaueH rjaBHbM o6pasoM JJisi OpOHIEHHS
3eMesIb MEXy ITMMH JBYMsi pekamu Bopamu p. Acchl. Heucnonaw3so-
BaHHas Boja cGpacbiBaercss B p. Tanac. [lo gaHHBIM MHOrOJNETHHX

177



Habmonenu#t (1957—1975 rr.), cbpoc Boawl cocTaBus okoso 50 %
ot ee 3a6opa u3 p. Acch-

Bopno3aop Ha BTOPOM M3 paccMaTPHBAEMBIX YY4CTKOB OCYILECT-
BJasieTcsl 12 KaHamamu.

Pacuer rogoBbix PBB ny1st paccmaTpupaeMbix y9acTkoB (cM. Tabu.
I1. IV.16) noxa3swiBaer, YTO NOJA3eMHBIH BOAOOOMEH B 3HAUMTENbHOH
YacTH cJyuydeB HaxoAuJCs B Ipejenax OWHOOK ero onpenefienus. 3a
MHorosieTHHH nepHox (1950—1969 rr.) 3nHaueHwe ocCTaTOUHOro uJeHa
Qo ypaBuenuss PBb gasi yuactka or c. I'pogekoBo po r. Hxxambyna
noiayyuaoce B cpexHeM Omuskum x Hymo. Hns yuyactka or c. [lo-
KpoBka no r. Nxkambyna cpennee 3a 1970—1975 rr. 3nauenve Qo
coctapuyo 1,2 m3/c, uTO CBHAETENbCTBYET O HeOOJBIIOM NPHTOKE NOA-
3eMHEIX BOJ, B PYCJIO pEKH.

Or c. I'popekoBo (¢. TlokpoBka) no r. Jxambysna npodcxOauT
yMeHblIIEHHE BOAHOCTH PEKH, 06yCJIOBJIEHHOe CYLI€CTBCHHbIMH H3BA-
THSIMH ee cTOKa. 3HauedHe Qs IS IBYX Y4acTKOB COCTABHJIO B CPen-
HeM 35—40 9% croka B BepxHeM ctBope (Qs) (cM. Tabn. [1.IV.17).

M3MeHeHHe cpeHHX MECSYHBIX 3HaueHHH o, (Taba. 6.2) nokasni-
BaeT, yTo B Gémpmylo 9acTe ropa 3jech HabGmaiofaeTcss NMPUTOK NOA-
3eMHBIX BOJ B peky. dMAbTpamus Boawl H3 pycaa p. Tanac npowmc-
XOAHUT TOJBKO JieTOM B IIEPDHOJ NpOXOXKOCHHSA Hau6OoNLIInX pacxojoB
BOJHL.

6.3.6. Yuacrok or r. Axambyna no c¢. llanoBanoska

B npegenax yyacTKa BHICOKHME LENH FOP OTXOAST elle AaJiblie
OT PEKH, ee NOJHHa paCIUMPsieTcs, PeKa TedeT ogHuM pyciaom. [Ipa-
BbIll CKJIOH HOMMHB uMeeT BBIcOTY 10—12 M, 3apepHOBaH, CHJIBHO u3-
pesaH y3KUMu oBparaMid H GaJkamu ¢ 60pmoi ray6uHoli Bpesa. Jle-
BHII cKJOH nonoruii. Cpeanss mmmputa goiumubl 5—6 km. [lupuna
noiimMe HeGoapasgs — 30—50 M. Pycllo peKH pe3ko MeaHApPHpPYeET MO
aHy ponunbl. Bepera B OTAZENbHBIX MECTax yKpeljieHH GeTOHHEIMH
TOANTaM¥. JIRO CJ0KERU TRTUAHBIMY OTNOMETHARME, Hwxe t. Muxah-
JIOBKA NOSABAKETCS HJ H CYIVIMHOK.

TIpHTOKOB Ha yuacTKe He HMEETCS.

Bogno3a6op ocyumectsisercss 15 kananamu.

Hs pansbix ta6a. T1.1V.18 BugHo, uTo BOm03aGOpEl Ha paccMaTpH-
BAeMOM yYyacTKe CPaBHHTEJIbHO HeEBEJHKH. 3a MHOTOJIETHHH IEPHON
OHH paBHssuch B cpeagHeM 3,51 m3/c, uro cocrasuno 18 % npHxozHO
yactu PBB. B manopogubiii 1975 r. usnam™is soad gocturaau 30 %,
a B MHOTOBOAHBIH 1969 r. oHM cocTaBwiu Jumb 8 9% pacxopa Boabl
B BEPXHeM CTBOpe yyacTKa.

Crok no gnuue p. Tanac Ha yyactke ot r. Hxam6yna po c. lla-
NOBaJIoBKa 34 MHOTOJIeTHHH NepHoj yMeHblllasicst B cpeaHeM na 17 %,
YTO B OCHOBHOM CBf34aHO C H3BATHAMH BOJABl HAa OpOlleHHEe H Jpyrue
X03fIiCTBEHHBIE HYKAHL

Ocratoynnifi unen Qo ypaBHeHust PBB, Tak e Kax W gis npeabl-
AYLIEr0 yYacTKa, uMeeT H IOJOXKHTEJbHBHIE, H OTPHIaTesbHBle 3Haue-
HHUSK, 4TO O6ycJioBJieHo NpeobiafaHHeM TOrO WJIH WHOrO BHAa B3aHMO-
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JleHCTBUSA MOA3EMHBIX U PYCJIOBBIX BOJ B TeueHHe rojd. 3auacTyio 3Ha-
yeHHe Qo CONOCTABUMO ¢ TOYHOCTBIO onpefefieHusi 3HaYeHuH Qg H Qu.

ITomecsiunoe pacnpejfefieHHe 8HAaUeHHH (Q, XapaKTE€pU3yeTCs AaH-
HEIMH, IOMenieHHbIMH B Ta6a. 6.2. [loTepu mMOBEpXHOCTHBIX Bopx Ha
(unsTpanu©o HabmogaloTCS NPH MOBHIIIEHHOM CTOKE PEKH B BEpXHEM
ctBope. O6GBLIYHO 3TO MpOMCXONUT B OCEHHE-3UMHHUII NEPHO/.

JleroMm e Ha paccMATpHBaeMOM ydyacTke p. Tanac BcjiepcTBUE 3a-
6opoB BoAbl Ha OpoLIEHHE HMEeT MeCTO B LeJIOM HH3KMI cTOK. MOXHO
NpennoJIOXHTh, UTO BO BPEMSI HWHTEHCHBHEIX ITOJHBOB, O6YCJOBJIMBAK-
UIHX NOBblHIEHHE YPOBHS T'PYHTOBHIX BOj Ha TepPHUTOPHM, IIpUMBIKAIO-
Iledl K Pycily, OpH OHOBDEMEHHOM CHUXKEHWHW VDPOBHS BOJH B peke
NOABJIETCH NPUTOK NMOABEMHBIX BOJ B PYyCJIO.



7. OPOCHUTEJIbBHBIE HOPMbl H PE)XMMBbl OPOLIEHHS
CEJIbCKOXO3SIHCTBEHHDBIX KYJIbTYP

7.1. TeopeTnyeckoe 0G0CHOBAHNE METONHKM pacuerta

OpnHuM H3 HaHGoJMee OOOCHOBAHHBIX TEOPETHUYECKH H NMOATBEPXKIeH-
HEIX JaHHBIMH SKCDeJHUHOHHBIX HccllefoBanuii Ha Cebepuom Kabkase
u B IOxnHoM Kasaxcrase siBasercs TenJosoAnobajlaHCOBBIH MeTOR
I'TH [92, 94], B OCHOBY KOTOPOro MOJIOXKEHO TIOHATHE <«HEROCTAaTKa»
(nednunTta) BORONOTpEbIEHHA:

dE=Eon'°‘[X+(WH_WK)+K'~I_Y]: (71)

rie dg-— «HeJOCTaTOK», HIM neHUHT, Bofonotpebnenus; Eqn — onTH-
MaJipHOe cymmapHoe Hcnapende; X —ocamky; Wy B Wy —cootsert-
CTBEHHO HavaJibHHE H KOHEYHHe NPONYKTHBHHE BJiarosamnachl 3a pac-
YeTHBIi MHTEpPBaJ BpeMeHH B BepPXHEM MeTDOBOM CJoe NOYBH;, K —
pacxos TPYHTOBHIX Boj B 30HY aspaumd;, [/ —uudunbrpauus; Y —
IOBEPXHOCTHHIH CTOK.

IMos onTuMajbHBIM CYMMapHBIM HCIapeHHeM NOHHMaeTCH TO ero
3HaueHHe, KoTopoe (opMHpyercd TNPH ONTHMAJBHOM yBJaXKHEHHH
MNOUBRI, COOTBETCTBYIOILEM JIHAalla3OHy H3MeHeHHSl TNocJelHero oT
HauMenbliei no 0,8—0,6 Braroemkoct™ Wy, B 3aBHCHMOCTH OT BHIQA
KyJbTYPH H (a3sH ee pa3BHTHA.

Bepxuuil npepen ysnaxkuenuss Wy onpenensieTcsi BOLOYJAepXKHBaIO-
medi criocoGHOCTBHIO MOYBBl H YCJOBHAMH JAOCTATOYHOH aspallMH MOYBHI;
HIXKHEMEA mpefen Wy, xapakTepH3yeT HOCTYNHOCThL TIOUBEHHOH BJaru
LSS pacTeHHii, YTo cOOTBETCTBYeT, NMPHMEPHO, BJaXHOCTH Pa3phIBa
KanHJJISPOB, M TOJABEPKEH H3MEeHEHHIO B 3aBHCHMOCTH OT BHAZ H
(a3H BereTanH{ pacTeHHH.

Pacuer 3navennil Eon ocyllecTiiseTcs no ¢opMyJie

Eon = BE,, (72)

rae Ey— HcmapsieMocth, J— NDapameTp, 3aBUCAIIHH OT (asbl pasBH-
THS PacTeHHH.

HcnapsiemocTh onpe/iessiiack B COOTBeTCTBHH ¢ pabotamu [18, 70].
TunoBble 3HayeHHs B MOrYT HECKOJBKO KOPPEKTHPOBAThCH Ha OCHOBe
SKCIIEPHMEHTaJbHEIX JAaHHEX JUIS KaXAO0ro Hecaelxyemoro pakona [15].

Pacxop rpyHTOBHIX BojJ B 30HY aspauud K omnpepensiica no ¢op-
MyJse

K= Ee "™, (7.3)
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rjle € — OCHOBaHHe HaTypajbHHX JorapH¢MoB; Hy, — rany6uua sane-
raHusa TPYHTOBHIX BOA, M; m — SMIOHPHYECKHH MapaMeTp, 3aBHCALIHIE
0T BOAHO-(PM3HYeCKHX CBONCTB NOYBH H (ha3pl Pa3BHTHS pacTeHHI.

3HadyeHHa MapaMeTpa m NPHBOAATCH B pabotax [18, 70].

PacyeTHbM HHTEpBaJlOM BPeMeHH NPH OleHKe 3HauyeHnil dg sBjs-
eTcsl JeKala, Tak KaK NPH 5TOM cJyyalHble omlnOKH pacdeTa pocra-
TOYHO MaJjbpl H 3TOT HHTePBaJ MO3BOJAET OXapakTepH30BaTh jHHa-
MHKY BORHOTO PEXHMa INOYBH B TeyeHHe BereTallHOHHOrO NepHOA.

B wHavanpHHIHA mepHOj BereTalHH pacTeHH#E TPHHHMAJOChH, YTO
Wu= W B naibrefimem 3suavenne Wiy npexblayuleft fAeKagbl NpH-
pPaBHHBAJIOCh 3HaYyeHHIO Wy nocielylomel gekajbl.

Pacyer koneuyHoro 3uauyeHss Wy ocyllecTBJas/ICH Ha TEKYLyIO jie-
Kany no dopmyne

W, — [W/H (1— -EQ—V—) +X+K+ M]/(l + ’i;y ). @4
B ¢dopmyne (7.4) y = Wy — Wes. Ecain Wi > y, To npuHEMaeTcst
k=Y H

[4+Y=X— Eq; (W,Wp/2W.5) — (W, — W) 4 K. (7.5)

Ilpn sToM 3uayeHHe [+Y xapaktepudyeT (OPMHDYIOIIHHCA CyM-
MapHBIH OTTOK, COCTOSILIMH H3 MOBEPXHOCTHEIX H PYHTOBHIX (M3 30HHI
asparyu) BOJ.

B canyuae, eciin Wi < Wyo, TO0 puHEMaetTcs Wy=Wgo. Tem caMbM
3HayeHHe dy BO3pacTaeT [0 YPOBHS, HeOOXOAHMOro NSl NoALepKaHHA
DOYBEHHBIX BJIAro3amnacos B TNpefeliaXx ONTHMAJBHOTO AHAnasoHa.

Ilo monyueHHbIM 3HayeHHAM Eon, K, Wy, Wi v I4+Y mo dopmysne
(7.1) .mponseomHACcH pacyeT nekajHuX 3HauyeHHHd dg. EcTecTBeHHo,
yro npu (Y+1) >0, saHaueHne dy craHoBHTCcH paBHBIM 0.

Huxupll onTEMyM yBJaaXKHeHHsi ToyBbl Wye BRYHCISJACA mo (op-
myJde A. H. Koctakosa

S,
Wio = '_Ai ('VWHB - Wns): (7'6)J

rae S H A— COOTBETCTBeHHO (paKTHYeCKOe H NpejelIbHO JONMyCTHMOE
cofepiKaHHe cojiefi B KopHeoGHTaeMOM cJioe TOYBH;, vV — 3MIIHDHYE-
ckHi K03 (}HIHeHT, 3aBHCAINHA OT BHAa H (ha3kl Pa3BHTHA CEJIECKO-
X03AHCTBEHHOH KYJbTYDHL

3HayeHHs1 MapaMeTpa v nOMelleHn B paGoTte [18].

CymMmapuoe 3HauyeHwe ne¢numta BogonorpebieHHs 3a mepHoOn Be-
reraiiuy Dy HAXOAMJIOCH TyTeM CYMMHDOBaHHS [eKaJHBIX 3HaueHHH
dg. VuuThHBas, YyTo M OGOJIBIIHHCTBA CEJBCKOXO3AHCTBEHHBIX KYJIb-
TYp TIONIHB B NOCJAefHIONW (a3y BereralliH MPHBOAHT K CHHXKEHHIO Ka-
YyecTBA YpOXas, TOJHBHAasd HOpMa HETTO Ompefesiach KaK CyMMa
neuIHTOB BomomoTpebJieHusl TOJbKO 32 NOJHBHOH TepHop Oe3 mo-
cJielHero 3HaueHHs dg.

MeTonuKa onpepesieHusi THTIOBHIX peXXHMOB opoluedns 6asupyercs
Ha rpadoaHauTHIecKOM cmocobe, OCHOBaHHOM Ha TOCTPOCHHH HHTE-
rpanbHbiX KpHBBIX 3HaveHuit dp [92]. Pacuer ocylllecTBJsAJICA HCXOIS
H3 3amgaHHOro (MPOEKTHOro) 3HaueHHs obecneYeHHOCTH CYMMEl HEXO-
CTaTKa BOAONOTPe6/ieHHs 3a MepHOA BereTaliuH. B KayecTse THIOBOro
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066uHO 6epyTcd roanl 5,25- uaH 50 Y% -obeciieyueHHOCTH 10 CyMMe 3Ha-
gyeuHlt dy. HejpocTaTok noaxoja oOueBHJeH: THIOBbIE CPOKH MNOJHBa
OKa3bIBAIOTCHA 3aBUCUMBIMH OT CJAYYalHOCTH pachpelesieHHst AeKaJHBIX
3HaueHHH dp B TeueHHWe KOHKPETHOro roga. s ycTpaHeHHs Helo-
CTaTKa HCNOJb30BAHO TIOCTPOEHHe CrJIaXKeHHBIX HHTerpalIbHBIX KpH-
BEIX 3HaueHHH dr B BHe

Z de, = Dg (%m—T)FP s (7.7)

rae Y dg, —cyMMa HENOCTATKOB BOAONOTpeGJieHHsi OT Hauaja Ie-
pHOLa BereTalHH [0 MOMeHTa BpeMeHH T,; Dg— cyMMa HemocTaTKa
BojonoTpe6ieHHs] 3a TEepHOA BereTallHH MNpOJOJKHTeNbHOCTRI0 T
Fp — nokasaTesb CTeneHH, 3aBUCAWHHA OT XapaKTepa paclpefleNeHHS
3HaYeHHsl dp B TeyeHHe BereTalHOHHOTO TepHOAA.

SrtoT cnoco6 NPHMEHHM AJSA YCJIOBHH 3aCYUJIHBHIX 30H, HMEIOIHX
YCTOHYHBHIA Ce30HHLIH XOI 3HaueHHH drp ¢ OJHHM MaKCHMYMOM.
B ugactHOCTH, 11 HecjlepyeMoro pafioHa YCTAHOBJIEHO, YTO CPeHAS
ourH6Ka anmpoKCHMAalMH HHTerpaJbHEIX KPHBHIX dg mo ¢opMmyne (7.7)
cocranisier 3 Y 3uayeHHs Dg, cpefinas MakcHmansHast — 7 %, a abco-
JIOTHAs MakcHMaJjpHad — 18 9.

Ilapamerp Fp onpenensier BpeMs HacTYIJIeHHS MaKCHMyMa 3acyll-
JUBOCTH: mpH Fp=1 MakcHMa/bHble 3HaUeHHs dr NPHXOAATCA Ha Ha-
yajo BereTallHH, a C yBeJIHUeHHeM 3HauyeHHH F, 3TOT MakCHUMYM cMe-
aeTcss Ha Bce Oosiee nosgHHe CPOKH. st JOKasaTelbCTBA  3TOTO
TIOJIOXKEHHST TOCTaTOYHO mpoakddepenunposats ypasuenne (7.7) [92].

CpokH mosHBa B npejgiiaraeMom crnocofe onpenessiioTcs H3 ypas-
Herusi (7.7) ppu H3BecTHOM 3HayeHHH Fp: BpeMsl mepBOro MOJIHBa CO-
OTBETCTBYeT 3HMAYEHHIO T,, IPH KOTOpoM cymMa Y, dg, CTaHOBHTCH
pPaBHOH 3HayeHUIO NMepBOH MOJHBHOH HOPMHE; BpeMsl BTOPOro TOJIHBA —
KOTJla 3TOT mapaMmeTp TPHHUMaeT 3HaueHHe, paBHOe CyMMe TiepBol H
BTOPO#i MOJIHBHOH HOPM H T. X

Pacuetr nmosuBHO# HOpMBl M ocylilecTBasieTcst IO GOpMyJle

M= WHBh _— Wﬂoh. (78)

Viaznekc h o3Haudaer, uTO 3anacel BJAard ONpefensilioTc B CJIOe TOYBH,
COOTBETCTBYIOLIEM ONTHMaJpHOH rilyGHHe NpoMauyvBaHHA. 3HaueHUs
riyOHHBl TPOMAayHBAHHST TOYBHl JJISl PA3JHYHBIX CEJbCKOXO3SHCTBEH-
HEIX KyJbTyp Gpajiice H3 paboTer [14].

Peanusanns wHanoxkenHoro cnocoba pacueTa PeKHMOB OPOIUEHHS
ocylllecTBJsiJlack Ha IBM no cnenHasprHo paspaboTaHHBEIM Tporpam-
MaM.

7.2. XapaKTepMCTHKa MCXOJHBIX AaHHBIX

Pacyern 3uayeunii dp mpoHsBoIwiHCh TO AaHHHM HabmopenHi
THAPOMeTCTaHLHH, PaClONOKeHHBX HEemoCPeACcTBEHHO B JOJHHAX PeK
Uy, Tajac ¥ B NpHJeramomux K HcciaefayeMoll TeppHTOpHH o6JacTAX
Kuprusun u Kasaxcrana (tabn. 7.1). OcHOBHEIMH KyJbTypaMH B pac-
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Ta6auna 7.1
Hcxonnsle NaHHBe N7 OMEHKH 3HauYeHHA dr CelbCKOXO3AACTBEHHHX KyJbTYD

BaaroaanacH, MM
Beicora, ) Tlepuon

HaOmoznennn, KyawsTypa

™M
wan yp- M w_ | w, | W YHCJIO JieT

I'HppoMeTcTaHIKA

Kupruackas CCP

@pyuse 760 | 452 ( 290 | 112 21 Caxapuas cBek.a,
fpoBasi H 03HMas
MIIERHLa, JOLEPHS:

Yyitckan 597 489 | 268 80 22 To xe
Tokmax 817 480 | 268 | 80 30 Caxaphast cBekJa,
fipoBasl MIIEHHIIA,
JIOlEepHa
Youaphk 1108 | 550 | 278 | 90 25 $lpoBas miueHHla,
JIOlEepHA
PrGayre 1658 489 | 268 | 80 27 To e
Haprn 2049 451 | 218 68 30 "
Benososckas 726 | 489 | 268 | 80 ITo cpemnnm | Caxaphas cBeKa,
MHOTOJIETHHM | fpOBasi H 03HMaf
JIAHHBIM TIUeHHI[a, JOLEPHS
Hosopoccruiika 1524 | 458 | 279 | 91 To xe $IpoBas u o3MMas
NieRuna, cnap-
LeT
Baithk 1580 458 | 279 91 » Caxapuas cBekna,

fIpoBast H O3HMas
TNUIeHHIa, AOLEPHT
Koukopka 1910 | 489 | 268 80 » To xce

Kuposckoe 857 | 500 | 274 | 114 22 Caxapunas cBekJsa,
fIpoBasl H 03HMaf
TlllenHlla, sClap-
neT

Tanac 1218 [ (489)) 338 | 92 18 flpoBasi u o3umasn
nilennla, scnapuet

Kazaxckaa CCP

HosoTtpounkoe 454 468 | 217 58 TTo cpepunmM | SlpoBas m o3HMas
. MHOTOJIETHHM | MLIeHHNa, 3chapler

JIaHHBIM
Vaan6eab 270 412 | 200 34 21 Caxapuasi ¢Bekna,
AIpoBas IUIEHHIA,
JOLEpHA
dypmanoso 848 | 489 | 268 | 80 21 To xe
JlyroBas 683 | 489 | 268 | 80 22 Caxaphasi CBeKaa,
AIpoBas nIleHwna,
JoLiepHa
Tactu 190 | 345 { 153 | 32 ITo cpemunm | Caxapuas cBekaa,
MHOTOJIETHEM | sIpOBast H O3RMas
JIAHHBIM nilenHua, AuepHa
Mepxke 708 To xe To xe
Bafikanam 337 | 368 | 188 39 21 Caxapnast cBekJa,
SIPOBasl H O3HMAasf
NIIeRHa, ANepHa
Betnaknana 328 357 | 208 94 25 Caxapuasi cBeK/a,
sipoBasi muIeHHLA
Yok 366 440 | 200 56 22 To xe

Mpumeuanne, Wos— ronnas anaroeMKoct NOYBH, Was H Wpa —cM. nO
TEKCTY.
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cMaTpHBaeMoM DadOHe fABJAJHChL caxapHas cBek/a, spoBas H O3H-
Mas TUIeHAN.a H MHOrOJeTHHe CesiHble TPaBH (JIOLEPHA H 5CMADUET).
Henocratkn BomonoTpefiieHHst pacCUMTHIBANNCH OTJZENBHO AJIS1 KaXk-
JOH CeJIbCKOXO03AHCTBEHHOHi KYJbTYPH TIO [eKaJHBIM HHTepBajlaM Bpe-
MeHH 32 nepHOABl HabmwogeHHii 18—30 ner UpH YCAOBHH 3alleraHust
PYHTOBRIX BOj Ha ray6Gute 1, 1,5, 2, 3 u 5 M.

B 6accefinax pek Yy u Tanac panHBe 1o ¢eHOJOrHH ¢elbCKOXO-
3AHCTBEHHBIX KYJIbTYP SBJAJINCH OTPHIBOUHHMH H paspo3HeHHBIMH.
@PaxkTHYeCcKHe CPOKH ceBa B CHJIy XO3fIHCTBEHHHX NMPHYHH 4acTO OKa-
3HIBAJINCh CABHHYTHMH OTHOCHTEJBHO ONMTHMAJBHHX (KJIHMATHYECKUX)
CpPOLOB, OTHEro H Tocjelypllee pPa3BHTHE pacTeHHH NPOHCXOJHJIO He
B onTHMasipHBe CpokH. IloaToMy Hemosnn3oBadHe (deHoJIOrHYECKHX
HaGaloneHuil AJad omnpefllefleHHs ONTHMAJbHEIX DPEXHMOB OpOIIEHHSA
OKa3HBaJOCh He COBCeM TpaBoMepHHM, Bonee OOGBLEeKTHBHBIM CIIOCO-
6oM onTHMaJBHBIX peXHMOB OpolleHusi ObUIO OTpejaeseHHe CPOKOB
pasBHTHA CeJbCKOXO3ANCTBEHHEIX pacTeHHH MO arpoMereopoJiorHye-
CKHM TIOKa3aTessiM: CPOK ceBa OMpejessiyics Mo <«IMOporoBoi» Temre-
paType Bo3pyxa (ycTOHUMBHIH NepeXoj TeMmepaTyPe Bo3jyXa B 3a-
BHCHMOCTH OT CeJbCKOXO3SIHCTBEHHO! KyJbTypH uepe3 5, 10, 15°C),
NponoJKuTENpHOCTH (a3 pa3BHTHA pacTeHHH MO cyMMe cpefHHX cy-
TOYHBIX TEMAEPAaTyp BO3/lyXa OT gaThl moceBa.

Ha ocnopanun AaHHHX, npuBeldeHHHX B pabote [3], mo cpeanuM
naTaM HacTymjieHHs (eHoJlorHdeckHX (pa3 151 PasSIHYHBIX NMYHKTOB
paccMaTpuBaeMOro pafoHa, GhUIM yCTaHOBJIEHH <«NOPOTOBHIe» 3Have-
HUSl U CYMMH TeMmepaTyphl BO34YyXa 3a OTHeNbHble a3kl BereTauHK

Tabmmua 7 2

HHTerpanbipie CyMMB TEMIEPATYp BOSAYXa OT HAYaja BETCTAUHH 10 HACTYIVIEHHA
odepenHoii ¢asx paspHTHA pactensd, °C

@ [MuerHua c
S ser et 252025 | epna | Scrapuer
ApoBas O3HMaH
Bexonn 130
3-it amcr 310 430
Hawano yroauenss 700
KOpH$L
Kyuienue 410
Brxop 8 TpyGRY 670 260
Kosoienne 1020 610
LipeTenue 1160 570
Cnesnocts
MOJIOYHAs 1420 1010
BOCKOBasl 1660 1250
nosinasi 1890 1890
TeXHHYECKas 2500
¥6opka 2900
3a yxoc, °C 800
rMc Krpopckoe 650
rmMe Tanac 700

IIpumevanne Jlan caxapHoli CBeKJB noporopasi TeMllepatypa BO3dyXa pae-
Ha 10°C, a pais ocraspHbix Kyastyp — 5 °C.
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H B 1IeJIOM 3a BereTallHOHHEIRA TIepHOJI. [IpuHATEHE g pacyeroB 3Ha-
YeHHH dp Ha paccMaTpPHBaeMOl TEPPHTOPHH 3HAYEHHS «MOPOroOBEIX»
TeMIEePAaTyp H CYMMEI TeMHepaTyp BO3/lyXa 3a pasjHuyHble dasu me-
PHOJA BereTanMH CeJLCKOXO3AHCTBEHHBIX KYJBTYP (C YY€TOM JAHHBIX,
NPHBeJeHHEIX B JHTepaType [24, 78], H 3KCNeHIHOHHHX HabMOeHHHA
I'TH) nomeinens B Taba. 7.2. CpenHsia TPOROIKUTENBHOCTh NEPHOLA
BereTallHH JJif paccMaTpPHBaeMBIX KyJbTyp TpHBegeHa Ha CcXeMax
puc. 7.1—7.3.

IIpH oTcyTcTBHH HeoOxomHMoH HH(ODMallHH 3HAYeHHS HAHMEHb-
Llefl BJaroeMKOCTH H BJIaXKHOCTH 3aBsfiaHHA YCTaHABJIHBAJHChL C yde-
TOM JAaHHBIX, cofepxkallHxcsa B paborax A. J. KapOummeso#i [45],
A. B. Ilpoueposa [67] H ap. 3HaueHHs napameTPoB v, B, m H rayGHH
npoMayHBaHHs TOYBLI B3SITHL M3 pabot [18, 70].

7.3. TexHoNOTHYECKas cXeMa Paciera peXHMOB OPOLIEHHS
CeJbCKOX03ANCTBEHHBIX KYJBLTYP

Hicronbays H3/10KeHHYI0 BHIUE METOAHKY H HCXOAHBE JaHHBE, N0
paccMaTpHBaeMBIM pafilOHaM BHIIOJHEHH pacyeThl 3HaueHHil dg, HX
CTATHCTHUECKHX XapaKTepHCTHK H B I1eJIoOM DeXHMOB OpOLIeHHS
(taba. 7.3).

ITpocTpaHcTBeHHAsi H3MEHYHBOCTL CPENHHX MHOrOJIETHHX 3HayeHHH
HEJIOCTAaTKOB BOJOTIOTPeCJIeHHs 3a MepHox Bereraudd Dg— 1ds J0-
HepHH TpejacTaBjleHa Ha pHC. 7.4, a JAidg TUIEHHOB H caXapHoH
cBeKNBl ony0JjHkoBana B pafore [96]. AuajHa HX mMOKashHBaer, 4TO
B LeJIOM TO TEPPHTOPHH 3uaueHHs Dp =~ 3aKOHOMEPHO H3MEHSIOTCH,
yMeHbLIAfCh C CeBepo-3amaja Ha IOro-BOCTOK TIO Mepe yBeldHyeHHS
BLICOTHl MECTHOCTH Haji YPOBHeM MOpS.

Inanaszon H3aMeHeHHs 3HauYeHHH Dg, nasi ApoBOH TIUEHHUBI CO-
crapager 700—300, o3umoft mueHnuE — 650—200, caxapuo&
cBekabl — 900500, monepub — 1300—500 MM.

Takum o6pasoM, Ha paccMaTpHBaeMOj TEpPPHTOPHH TOTpeOHOCTH
CeJIbCKOXO3SIHCTBEHHHX KYJLTYDP B OPOCHTeJBHOH BOJe H3MEHSAIOTCH
B 2—3 pasa, MpHYeM B 3TOM H3MeHeHHH YeTKO TPOCJeKHBaeTcHl Bep-
THKaJbHAsl 30HAJBHOCTh: C yBeJHYeHHeM BBICOTH MECTHOCTH BCJel:
CTBHE YBeJHYeHHs1 OCALKOB H CHHMIKEHHA TeMmepaTyphl '‘Bo3NyXa 3Ha-
venHs Dg,  yMeHbuIaoTcs, a KO3d¢uunents nx BapHauun C, B OCHOB-
HOM yBeJHUHBalOTcsl (cM. Taba. 7.3).

[TocTpoeHHble fJi pa3HBiX CTAHUHHE H CeJbCKOXO3HCTBEHHBIX
KyJbTYD HOPMHPOBaHHbIE OTHOCHTEJIBHO cpenHero  Keanpa-
THYHOIO OTKJIOHEHHS KDHBLle pacmipeflesieHHsi 3HavyednH#d Dg =~ Xapak-
TepH3yIOTCH (B TIpeaesax TOYHOCTH MOCTPOeHHS KPHBBIX pacrmpenese-
HHf) OLHHAKOBOH acHMMeTpHell. 3TO MO3BOAHJIO BMecTO YaCTHHIX KPH-
BbIX pacrnipeflefienHs 3uaveHHfl Dp =~ jist kakjo#i cTaHUHH H KyJb-

TYPHEI NOCTPOHTE OOHY YHHBEpPCAJIbHYI0 HOpMaJIH30BaHHYI0 KpHBYIO JJIA
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Ta6mmua 7.3

Cpennue MuorosieTHne 3HaveHnd Dr =~ W CTATHCTHYECKHe XapakTepucTHKH C, H O
(ray6okoe 3ajerantie TPYHTOBHX BOJ)

Yucao BuicoTa, M
THIPOMeTC TAHIIHA JeT Hal yp. M DEen Co 0 MM
HabmoneHHER

Slposas mmesHna

Yaaubenb 21 270 652 0,08 50
dypmaHOBKa 2] 348 536 0,12 62
Yyiickasn 22 597 376 0,26 —
JlyroBas 22 683 428 0,21 92
$pyHse 21 760 370 0,24 90
Tokmak 30 817 330 0,25 —
YouapHK 25 1108 299 0,30 87
Pub6aube 27 1658 500 0,12 61
Kuposckoe 22 857 421 0,20 84
“Tanac 18 1218 418 0,22 92
O3nmasn muennua
dypmMaHOBKa 21 348 461 0,11 50
Yyiickas 22 597 295 0,29 86
OpyHze 21 760 287 0,26 75
Knposckoe 22 857 345 0,23 78
“Tanac 18 1218 337 0,23 78
Caxapraga cBexaa
Ynaubenp 19 270 1011 0,05 51
OypMaHOBKa 21 348 752 0,05 40
Yyhcxasn 22 597 593 0,16 —
JlyroBas 22 683 737 0,12 92
Ppynae 21 760 602 0,13 80
TokMak 30 817 560 0,13 —
Kruposckoe 22 857 635 0,14 88
TpaBH
Vaanbenv (4 yxoca) 19 270 1062 0,06 —
dypmanoBka (4 ykoca) 21 348 920 0,06 53
Yyiickan (4 yxoca) 22 597 733 0,15 —
Jlyropas (4 yxoca) 22 683 802 0,11 —
®pynae (4 ykroca) 21 760 746 0,10 74
Toxmak (4 yxoca) 30 817 722 0,12 —
YonapHk (3 yxoca) 25 1108 472 0,18 84
Prubaube (3 yxoca) 27 1658 680 0,10 66
Kuposckoe (5 ykocos) 22 857 740 0,12 86
Tanac (4 yxoca) 18 1218 658 0,14 89
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BCeA TePPHTOPHH H Bcex KyJbTyp (pHc. 7.5). Mcnoawbays ee u kaprthl
pacripefiesienns 3uavenudi De = H Cy, MOXHO jiia 060 TOUKH Tep-
PHTOPHH paccuHTath 3uaueHHs Dp = 3ajanHoO# o6ecneueHHOCTH.

C yMeHbllleHHeM TJyOHHBl 3ajieTaHHsI YPOBHAl TPYHTOBLIX BOj H
npuG/MKeHHeM HX K NOBeDXHOCTH 3eMJIH yBEIHYHBAEeTCH DPAaCXojl

i= K-1
Lo
2 o 1
A2
X 3
1_
o
-1
i
_2s_
-3 1 1 ! 1 1 i 1 I 1 1 i ]
7 %) 10 20 30 4 50 60 70 60 S0 85 9P %

Puc. 75. OGobiennas kpueasi obecnedeHHOCTH CYMM HeJOCTaTKOB BOJONOTpeG-
JIEHHSI 32 TePHOJ| BEreTAUHH PA3JHYHHEX CeJbCKOXOSRHACTBEHHHX KyJbTYP.

1 — sepHoBEIe, 2 — caxapHaf CBekJa, 3 — JIIOUepHa.

TPYHTOBOIO MOTOKA B 30HY a3pallHH 3a cYeT KaNHJJISIPHOrO MOAHATHS.
Ilpn stoM gedHIET BoRoNOTpeOIeHHs] CHHXKAeTCs.

ITpu npoekTHBIX paspaboTkax HeOOXOAHMO OINEPHPOBATH 3HAa4Ye-
HHSIMH HEJOCTATKA BOZONOTPECJIEHHS 34 BeCh [1€PHOJ BereTanyM mpH

pasHHX IJIyOHHaX 3ajeraHHsl TPYHTOBHIX BOJA Dgy , A 4ero npes-
JIOXeHsl 3aBHCHMOCTH D, =f(DEm) npu H, paBiom 1, 1,5, 2 H 3 M

{puc. 7.6). Dtn 3aBHcHMOCTH GJIH3KM K JHHEHHHM H XapaKTepH-

3yIOTCl BHICOKOH TecHoToH cBsidH. Ilpn H=1 M 3nHauenHe Dg, NOYTH
B [Ba pasa MeHblle, ueM NpH rayGokoM 3ajerasu, a mpu H = 5m —
Dg, ~Deg . 3aBucumocts Ha rpaduke 7.6 yl0CHBE! NPH NPAKTHYECKHX

pacyerax, Tak KakK MO3BOJSIOT HENOCPEACTBEHHO ONpe/eNsiTh 3Haue-
uust Dpyy no yposuio Dy HiH 1o ofecneeHHoMy sHauennio De, p,

Hcnonbaopanye criiaXkeHHHIX (THIOBBIX) HHTErpajibHBIX KDHBBIX
dg nokasano, yTo AJsl pacCMaTPHBaeMOl! TeppPHTOPHH 3HAYEHHS napa-
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Puc. 7.7. 3asucumocts Fra=f(Dg, ) A1% Mmonepus (a) H scuapuera (6).
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merpa Fp 3aBucar or 3HayeHuss Dg . TIpH 3TOM xapakrep 3aBHCH-
MOCTH- ONpeJieifaJicsl BHIAOM KYJAbTYPH M  (PH3HKO-reorpaguuecKiMH
ycioBHSIMH. TloiydyeHHble 3aBHCHMOCTH mapaMerpa Frp OT Ce30HHBIX
cymMm Dg_ npelicraBieHst Ha rpaduKkax puc. 7.7—7.9

C npubJyiHXKEHHeM YypPOBHsl PYHTOBBIX BOX K IHEBHOI NMOBepXHOCTH
COOTBETCTBEHHO YMEHblLHaeTcsl 3HaueHHe dr H Ha Gojiee MO3AHHHCPOK

ﬂfr.ﬂ .
214
b7 [——&
o 1
& 2 ® 2
2 A 3
L0 A.AA 4 e
?’P:'Q\.X. o
A Oy R
K X xxx
% x
200 = -
x x x X
] 2 4 &§ 8 Erp

Puc. 78. 3apucuMoctt Fra=f(Dg,) Ann fpoBoil U 03AMOA
TILIeHULEL

I — papHHMHAA vacTb GaccefiHa p Yy, 2 — Ceepo-Kuprusckas o6-
Jactb, 3 — Hecnik-Kynbckan 06nacTs

cMelllaeTcss BpeMA HacTynJeHHs MaKCHMyMa 3HayeHHH 3TOro mnapa-
Merpa. Torma B annpOKCHMAaUHOHHBIX 32BHCHMOCTSX CE€30HHOTO X01a
napamerpa dy 3HauUeHHs an CcTaHOBATCA GOJibllle, YeM NPH TJIyGOKOM

3ajleTaHHH YpOBHEH TPYHTOBHIX Bod. Jrta ofmas 3aKOHOMEDPHOCTH
4eTKO MNPOCJEXHBAETCS Ha rpa@HKax 3aBHCHMOCTH FHrp = f(Frn),

KOTOpHle MOXHO HCIOJb30BaTh JJII PAacyeTOB BHYTPHIOAOBOrO X014
3HaueHH# dp TPH TJAyOHHAaX 3ajieTaHHsl TPYHTOBHIX BOJ MeHee 5 M
(puc. 7.10) ~Hcnosb3oBanue pacyeTHHIX NMOJHBHBIX HOPM (rabi. 7.4),
CriiaXKeHHble HHTerpajbHHE KpHBBle dp H 3HauyeHHA Fry; MNO3BOJAIOT
ONpPENEJIHTE CPOKH TOJIHBA [0 BpeMeHHM HACTyNJleHHs PaBEHCTBA MNPH-
palleHHsl 3HaueHHH dy BomomorpebiieHHs (¢ MOMEHTa MNpeIHAYILEro
NOJHBa HJIH Hayajla Beretauyl) BeJiHYHHe OuepefHOH TIOJHBHOH
HOPMBIL.

O6ryHO pacueTel TNPOEKTHBIX PEXHMOB OpOLICHHSI BeAyTcs AN
snavennit dg 75 %-Hoit obecneuennocrd. ITosromy ¢opmysia npu Hc-
TI0JIb30BAHHUW HOPMHPOBAHHOH KpHBO#l o0ecneyeHHOCTH NPHHHMAET BHJ

Dg,, = Dg,, (1+0,72C,)- (7.9)
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Tabaunua 7.4

Moansnbie HOPMBL (MM) CENBCKOXO3ANCTBEHHBIX KYJLTYD B SABHCHMOCTH
OT BONHO-(PH3IHYECKHX CBOHCTB NOYBH HA HESACOJEHHBIX YYACTKAK

Koﬂg;‘:s;_‘;’:‘i “ Caxapuan cBeKa Jhouepra | MMurennua ApoBaR u O3UMaK
or 3-r0 | o1 yagana OT BhixoAa
a 3a nepm
%n0 8oro. | “navasa |YTonmenns| XL CE" | o seonal 2 TOVOKY Ko
awcTa YT%‘;‘:;‘H” o y6opxu | YKOCaMu | B TPYOKY fyopoi crienocta
L™ 4
ryGHHA NPOMAYMBAHKA NOYBH (CM)

50 80 80 100 50 (00
350 220 33 62 70 66 33 77
300 200 30 56 64 60 30 70
250 180 27 50 58 54 27 68
200 160 23 43 49 46 23 53
150 120 18 34 38 36 18 42
100 70 131 20 22 21 11 25
80 40 6 12 13 13 6 15

Hanee no pafiorHolt 3aBHcuMOcTH (puc. 7.11) W no 3Hauenuro 3a-
NaHHOH o0ecneueHHOCTH HAaxOfUTCA COOTBETCTBYIOUiee 3HAYEHHE MNa-
pamerpa Frn. Tlepexoxm K HeoOXOnHMMBIM 3HAYEHHAIM TJYOHHB TpYH-
TOBBIX BOJ OCYyLlecTBJsieTc No rpadukam pHc. 7.6 u 7.10, ¢ koTophix
no suauenusM D # Frn HaxopaTcs COOTBETCTBYIONHe 3HAYEHHS Dy,

HF Hypr

Hakonen, no jaHHbM MNOJEBHX 00CNENOBAHHH HAH MO 3HAYEHHIQ
Wes 1A mamHoro THna noue (puc. 7.11) MaM ¢ nomouibw Taba. 7.4
onpenenaloTcs 3HayeHHs NapaMetpa y H ONTHMaJbHbBE NOJHBHHE
HOPMHI.

HaligenHble MOJHBHBIE HOPMBl BHIPAXaOTCA B JONAX €NHHHUE MYy-
TeM JieAeHHS HX Ha onpenejeHHoe 3HaueHHe Dgy. [lpu  ycraroBAeHHH

CPOKOB HOJHBOB BO3MOXHH ZIBa NyTH. B mepBOM cayyae HCHONL3YETCH
HoMorpamMma (pHc. 7.12). Ha ocu opauHar 370# HOMOrpamMsl OTKJa-
AHBAIOTCA 3HAueHHsl MepBOH MNOJHBHOH HOPMHL B JIOJSIX OT CyMMH
HelocTaTKa BojionoTpebJeHHs 3a mnepHoj Bereraun Dg, a mpH cooT-
BeTCTBYIOLleM eMy 3HaueHHH F HaxofHTCsi BPeMs MepBOro MHOJNHBA
B OTHOCHTeJIbHHIX efHHHEAX Y /T (rme Y, T; — NpOnOXKHTENBHOCTD
OT HayaJa BereTallHH IO ONpeJleJeHHOoro MomeHta, T —o0miass mpo-
JIODKUTENBHOCTL HepHORA Bererauud). Ilocie yMHOXKeHHsI OTHOCH-
TEJHHOTO BpeMeHH NOJIHBA Ha OOILYI0 NPOJOJKHTENBHOCTh BEreTalHH
T paunnoii kyabtypH (cM. pHe. 7.1—7.3) noayyaem KOMHYECTBO CYTOK
oT HauaJa BereTaHH A0 NMEpBOro mojuBa. 3Has jpary Hayajaa Berera-
uMH (MMeeTcsl B BHAy Aara HacTylJeHHs «NOPOroBod» nsi jpanHo#
KYJbTYpH T€MOEepaTyphl BO3iyXa) H YHCJO cyTOK /10 MepBOro MnoOJIHBA,
onpefieNisieM JlaTy NoJHBA.

194



D Ern

1000,

800

608

P
S

400

S~

200 J;

2

6 Fm

Puc, 7.9. 3aBucumocts Fra=[(Dg_,) nas caxap-
HOH CBEKJIHL.

1 — papruHHaA dYactb Gaccefina p. Uy, 2 — Cepepo Kuprua-
ckasi 00JacCTb.

Jm

s’

oY,

4

&

8

0 2 FHrp

Puc. 7.10. 3aBucumocTs FHrp=f(Fm).



Wea .

A

YA

4
a8
4
100 4
/|
*
0 100 200 7 ~WesPos
Puc. 7.11. 3aBucEMocTb napaMetpa y oT 3uauenuft
Wan. MM.

P

a =

8 x

Puc. 7.12. Huterpasbuuft rpadek ceaounoro xona napamerpa
de 3a NEPHOA, BETETAlHH.




Hanee no HoMorpamme (pHc. 7.12) or Toukn OPAHHATH, COOTBET-
CTBYIONEH nepbof HOJHBHOR HOpMe, OTKAAABBaeTCA BTOPAS NOJHBHAR
HOpMa M B COOTBeTCTBHH ¢ H3JIOKeHHBIM Bpllle ONpeAesisieTcss Aarta
BTOporo noJimBa. Ecii gara BTOporo nojiHBa NpHXOAHTCA Ha CJeRyro-
IEy10 a3y Bererallud, B KOTOPYIO TOJIMBHas HOPMa MeHsiercd, TO
ClellyeT nepeXoguth K HOpMe, oTBeuawollleli noBOW (hase Bereraiuy,
M COOTBeTCTBEHHO CPOK TOJHMBA PACCUMTHIBATL 110 HEH. Hanee mnpo-
Lenypa BHYHCJIEHHHA TMOBTOpAETCH HocJenoBaTte/lbHO 10 OKOHYAHHSA
nonuBHOTO HepuoAa. OpocHTesnpbHaA HopMa ompefielifieTcsl KaK cymMma
TOJTHBHEIX HOPM.

JlanHas MetopMka Gbuta peanusoBana Ha JBM «Muuck 32». Pe-
3YyJbTaTHl pacyeroB pPEXHMOB OPOLUGHHSI [ OCHOBHBIX  KYJIBTYP
PpafioHa NpH ray0oKOM 3ajileraHHH TpPYHTOBHX BOX  TpeAcCTaBJieHLI
B NPHJIOKEHHH V.

Ilpu Gosiee meranbHOM 0GOCHOBAHHH I1POEKTOB PA3BHTHS OPOIIECHHS
pacuersl Heo6XOAMMO BHIOJHATL HO NPEJOXKeHHOH cXeMe ¢ HCIIOJb-
B0BaHHEM JAaHHBIX HETNOCPEACTBEHHHIX onpeseneHHil BOAHO-(PHIHIECKHX
XapaKTepHCTHK NOYB H NIPOTHo3a TAYyGHH 3aneraHHsi FPYHTOBHIX BOJ.



8. BE3BO3BPATHOE BOJNONOTPEBJIEHHE
H BO3BPATHBIE BO bl C OPOIIAEMBIX 3EMEJb

[Ipr nIaHHPOBAHHH JajibHEHIlero PasBHTHS BONOEMKHX OTpaciiei
SKOHOMHKH HepBOCTell€HHOe 3HaUeHHe NMPHOOperaer TOYHHI yueT BOf-
HBIX PecypcoB B TOM YHCJe H BO3BPATHHIX BOJ C MOJHBHHIX 3eMeJlb.

BosBpaTrHeIMH BOJAMH CJIEAYET CUHTATh YaCTh CTOKA ¢ OpOLIdeMBIX
3eMesib, c(OPMHPOBABLIYIOCST OT BOZONOJAAYH H JOCTHIINYK BHOBbL
peUHO# CeTH NOBEPXHOCTHHIM HWJM TIO/I3eMHBIM nyreM. [lpu coorBer-
CTBYIOIlleM KauecTBe BO3SBpaTHbBle BOAH TIPHTOJHEI K TIOBTOPHOMY HC-
MOJBH30BAHHIO B XO35HCTBEHHBIX IENAX.

Jnsi xKonnyecTBEHHOH OLeHKH o0beMa BO3BPATHBIX BOJ HCIOJIB3Y-
eTcsl BOZHOOANAHCOBHIA MeTOA, OCHOBAHHHIH Ha yuere cyMMapHO#H BOJIO-
nofayn (Bomoszabopa) Ha HCCJEAYEMYIO TePPHTOPHIO, arMOc(epHHX
0cafiIkoB H CYMMapHOTO HcHapeHHsl, OnpelleIeHHOTO AJisl pasTHYHBIX
CesIbCKOXO03SIHCTBEHHHX KYJBTYp NpH PasiHYHBIX riyGHHAX 3aJjier aHusi
rpyHToBeiX Box [85]. Pacuer o6beMa croka BosBpaTHHIX Boa B¢ 3a
KaNeHZapHBIA TOX OCYWIECTBIAETCS MO YPaBHEHHIO

Bc=Q33+ X_Eopj:AU, (8‘1)

rae (Qzz— Boj03a0op B HPPHralHOHHBIE KAHAJB, X — cyMMa OCajiKOB
3a rog B 30He pPasBHTHA OpOIUEHHS, Enp—~cyMM:<1pH0e HcHapeHue
¢ opoulaeMslx 3eMetib, AU — H3MEHeHHe 3anacOB rPYHTOBHIX BOJ.
Hns ananusa HCMONB30BaHHS PEYHOrO CTOKA Ha HYXKJAH OpOIUEHHS
¢dopmysia (8.1) npeoGpasyercs B BHE,
Bc = Qaa - (Eop - X) =+ AU: (8-2)

rae cocrabasiomas (Eqp— X)=AE,, o603Hayaer Ge3BO3BpaTHOE BO-
nonotpelJieHHe BOMHBIX PECYPCOB HpH Pa3BHTHH OpOILEHHS.

[Tpumerenne ¢opmynu (82) mns pacuera 3HaueHHii B, B Yyii-
ckoii 1 Tanacckoii JONMHHAX OTJHYaeTcs HeKOTOPBIMH OCOGEHHOCTSMH
H3-3a pas3HYHS B HX TPHPOMHBIX YCJIOBHSX.

8.1. Ouenka BO3BPATHBLIX BOJL 33 MHOTOJIETHME MepuON,
B Yyi#icKoi poaune

Pacuer BO3BpaTHBIX BOJA C OpollaeMblX 3eMenp dylickol AOAMHED
NpoBefieH OTHebHO OO y4yacTKaM, OTJIHYAIOUWIHMCH APYr ot Apyra Xa-
pakrepoMm BogooOMeHa pycia p. Uy ¢ npuneraomei reppuropueii {82]
H THAPOTEOJOr HIeCKHMH ocobGeHHOcTaMH [36] .
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IlepBeiit yuactox posuHel (cM. puc. 4.1) ot c. JKHIbapeik [0
rpaHHIbl, Nepecekawmei AoJHHY p. Uy ¢ ceBepa Ha 1or y Hymbluckoh
[IJTOTHHE, TIPeaCcTaBisieT KOHycH BhiHOca p. Uy H ee GOROBHIX mpHTO-
KOB, T. €. OTHOCHTCS1 K 30He (OPMHPOBAHHS TPYHTOBBIX EBOn. B paii-
OHe KOHyca BhiHOca p. Uy HaxopHTcsl «NPOBaNbHAS 30HA», Tle peUHble
BOJALl PAcCXOAYIOTC B 3HAUHTEJbHOH cTeNeHH Ha (HIbTPaIHOHHEIE
pycsoBHe morepH, a B pakodHe r. TokMak H HHiKe HauHHaeTcs 30HA
HHTEHCHBHOTO JPEeHHPOBAHHSI TPYHTOBBIX BOX PYCJOM, BBLIIOJHSIOUHM
pPOJIb PETHOHAJILHOH NPeHEl.

Bropoi#t yyactok 3aHHMaeT 4acTe AOMHHEl MeXAy TpaHHIAMH, Te-
PeCexkalIMMH ee B cTBOPaX y miaotHH Yymbiickol u TallyTKyJbcKo#.
ITo nyomany OH ABJIsieTCA BeCbMa 3HAYHTENBHBIM (Fyq=6690 kM2).
3neck HAaXOOATCH OCHOBHBEIE MACCHBEI OpOIIAEMEIX 3eMeJNb JOJHHBL
HawunGoabwyio nyiomaas Ha JaHHOM yuyacTKe 3aHHMaeT 30Ha JIpeHHpO-
BaHHAl TPYHTOBEIX BOM B pyctio p. Uy, a B npearopesix pacmnosnaraercs
30Ha (POPMHPOBAHHSA TPYHTOBOIO MOTOKA.

Ha tpetbem yuactke, ot TamyTkyJibcKoil mJIOTHHB 0 ¢. PypMma-
HOBKd, OCHOBHYIO TJIOLLA/lb 3aHAMAET 30HA TPAH3HTA TPYHTOBHIX BOJ,
pasmensiollas opollaeMElll MaccHB Ha NBe YacCTH, NEPBasi H3 KOTOPHIX
pacriosioXeHa y ceBepHOTO ckjoHa Kuprusckoro xpebra, a Bropas —
HenocpeJICTBEHHO BAIOJIb caMoro pycia p. Uy.

Hasi ocnaGnenusi BIHSIHKSL BOMHOCTH PAa3JMYHBIX JIeT, H3IMEHUHBO-
CTH KJIMMATHYECKHX (PAKTOPOB H cJydailHBIX TOrpellHOCTeH pacyera
Ha 3HauyeHHe B mociejlHHMA NpOBOAMICA B cPefiHeM 3a NATHJIETHS,
a 3a rojan paborw skcneaunuu I'TH, mo kortopeiM nMmerorcs Gosee
[oApo6HLle naHHble, — 38 KaX bl roJl B OTAe/BHOCTH.

KonnuecTBeHHasi oneHKa HCNONBL30BAHHSI PeuHOro CTOKa JIIl Opo-
weHns1 no Qopmyne (8.2) naer ctox Bg, cpopMHpoBaBLIHiicA Ha NO-
JIIX OpOUIEHHSl B nmpenesiax pacueTHOro ydacTka AoJHHel. OfHaKo NpH
JIBHXEHHH K BOIONpPHEMHHKY, T. €. K p. Uy, cpopMHupoBaBlIHiics B npe-
Jeslax opollaeMBIX MaccHBOB CTOK PacXojyercsi Ha HcllapeHHe € IJIO-
ajH NepeNoroB H B TPAH3HTHOH 30He NDH yCJIOBHHM OJM3KOro 3safe-
rasus rpyHToBelX BoA. B UyficKo# [0/HHe moTepsiMH TPYHTOBHIX BOJ,
Ha HcrnapeHHe B MNpepedaX TPaH3HTHOH 30HH MOXHO mnpeHeOpeub
BCJIEICTBHE PacnoJiOXKEHHsl YPOBHsSI TPYHTOBHIX BOJi Ha ryCHHe 10—
20 ™ u Gonee [21].

IMon nepesioramMH NoJpasymMeBalOTCA HeopolllaeMble Y4YacTKH, pac-
NOJIOKEHHBIE CPenl NMOJHBHEIX 3eMedib. B mponecce pacuera 3HaueHHH
B, BBemeHO TMOHATHe OPOIAeMOT0 MACCHBA, BKJIOYAKOINEro B cels
opoiiaemble ((pakTHYecKH TOJHTBHIE) MJOWanH H mepeyiorH. Cpenue-
B3BellleHHOe cyMMapHoe HcnapeHHe Eop H 6e3BosBpathoe Boponotpes-
Jgerne AEop paccudThIBaJIHCh B ABYX BapHaHTtaX: mis mJjowmand ¢ak-
THYECKH MNOJHMTHIX 3eMesH H JJs1 [JOWAJH OpolIaeMOro MaccHBa.
B nepBoM BapHaHTe TNOJyYeHHl NOTEHUHAJHHO BO3MOXHBIE 00bEMBI
BO3BpPATHHIX BoA (YCJOBHO fajlee HA3BIBAEMHIX CTOKOM ¢ OpoliaeMbiX
3eMeJib), BO BTOpPOM BapHaHTe — cOOCTBEHHO BO3BpaTHBlE BOJBI, NO-
CTynalolile BHOBE B PeuHylo ceTh faccefiHa.

Iy npousBoicTBa pacyeroB no (popmyse (82) TpebyloTcsi faH-
Hble O TJIONLAAAX OpolleHHs, KO3(QHIUMEeHTaX 3eMJell01b30BaHHs], BO-
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no3abopax, MeTeO3JieMeHTax (A4S OHEHKHM 3aTpaT Ha HCHapenue
¢ CEJIbCKOXO3SIHCTBEHHEIX NOJeH, 3aHATHX PasNHYHBIMM KyJbTypPaMu),
06 ypOBHe H H3MeHEHHH 3alacoB IPYHTOBEIX BOA. PacueTHblll mepuom
npHEAT ¢ 1941 no 1985 r. 3a Gosee paHHHe TOAB OTCYTCTBYIOT CBe-
IEHHSI O peXHMe TPYHTOBHIX BOJ|, HeT JOCTATOYHO NOJEBIX HAHHBIX
0 Bo0326opax Ha opollenne. C 1940 r. HauHHaeTCd MepHOJ| HHTEHCHB-
HOro HPPHrallHOHHOTO cTpoHTenbcTBa B Uyiicko#l nonune, pa3BHBaeTCA
OpOCHTelIbHasl M KOJJEKTOPHO-JPeHaxHasi ceTb, paclUHPSIOTCS MJIO-
IMajH opollaeMBIX 3eMejb. Hanbosee nogpoCGHble CBelleHHs O BCEX
XapaKTepPHCTHKaX HMeJIHCh 32 IOObl NPOM3BOJACTBA SKCHEIHIHOHHBIX
HcenenoBaunil (1971—1975 rr.), a 3a nocnenree pecatunerse (1976—
1985 rr.) OlEeHKH BHIGJHEHH ¢ HEKOTOPHMH, BIOJHe OGOCHOBAHHBIMMK
COKp alieEHsIMH.

HuuaMuka opomaeMHbX naouaneld. K 1941 r.
B Uyiickoii nonuue opowanock 275 Thic. ra. Ha TeppHTOpHH NOJHHBI
€Xero/HO YacTb 3eMJH C HaJMYHeM HPPHT2lMOHHOH CEeTH OCTaBaJjach
HENMOJHNTOMN, COCTABJIASA TAK Ha3blBaeMble Mepesiort.

Ilnomanu nepelioroB He MOJHBAJHCH N0 PAa3HBIM NPUYHHAM: HeJlO-
CTaya BOJH, NJI0Xas NJAAHHPOBKZ IOJell, pa3pylleEHs U PEMOHT Ka-
HaJOoB U T. A.

IlepenoKHble YYACTKH MOLJIH HaXOZHThCA Kak BHYTPH, TaK H no
nepHepHH MacCHBOB NMOJHBHHX 3eMellb; 00llasd mJomasp Iepesoros
H (paKTHYECKH MOJHTHIX YrOAMi# cOCTaBJsja, K2K CKa3aHO BHIe, OpO-
llaeMBIHf MacCHB, B npefenax KOTOpOro oO6pa3oBHBANHCL (HZ NOJHB-
HBIX y4acTKaX) M YAacTHYHO pacXo/loBaliich Ha HcnapeHHe (B nepesio-
rax) BO3BPATHHIC BOH.

B npouecce pa3BHTHf OpPOLIGHHsl MJIOLLANH TepPeJIOrOB COKpalla-
JIICE B CBSI3H € NOBHILIEHHEM YPOBHS XO3SIHCTBCHEOTO HCIOJb3OBAHMS
BOAO3EMENbHBIX pecypcoB. Tak, B 1941 r. nJomanp nepesioroB cocTas-
nana 149 teic. ra, a k 1980—1985 r. oHa cokpaTHiach, ac 85 THC. ra.
B BocTouHOM, HanGonee cTapoM patione opolueHHs Uy#HCcKofl JIOJHHEE
NepeJiorH HcyesJsH BooOme B nepHoj nocie 1966—1970 rr. B ocHos-
HOM [epeNioTH HAXOJSTCS TeNePb B 3amajHOH YacTH JOJHHH (TpeTHH
y4acTOK), Ij€e pacnojiokeHye OPOIIaeMBHIX 3eMellb HOCHT MO3aHYHBIH
XapakTep.

B nepuon 1980—1985 rr. npu niowajgd OpPoLIaeMOrD MAaCCHBA
Uyiickofi AosuHu B 543 Thic. ra (akKTHUeCKH NOJHTHE 3EMJIH COCTAB-
Jasnu 458 Thic. ra.

Borosa6opn Ha opolicere Ha p. Uy H ee IPHTOKDB.
OcroBHOH XapaKTePHCTHKOH [Jisi OLleHKH BO3BPATHHIX BOJ, KaK BH/IHO
H3 ypaBHeHHs (8.2), siBJisiercs BenHuHEa Bogo3abGopa. COop AaHHBIX
06 M3BATHH BOJB B OPOCHTENBHYIO CETh H3 BOJOHCTOYHHMKOB NPEJICTaB-
JaseT co60fi BecbMa CJOXKHYIO 3ajiady M3-3a HeOOXONUMOCTH Yy4YeTa
MHOTOYHCJEHHBIX MEJKHX BOA03a6OpOB H3 NPHTOKOB p. Uy Hapsany
€ KPYNEBIMH "MaTHCTpalbHBIMH KaHalaMH, OTXOASUIHMH oT p. Uy H
nepeJaoLIIMH BOJY C OJIHOrO yYacTKa Ha japyroil. Kpome Toro, HMeer
MECTO iJOANMHTHIBaHHe KPYNHHX KaHAJOB OCTATKAMH peYHOro CToKa
GOKOBBIX NPHTOKOB, CYIIECTBYIOT C6POCH H3 HPPHTAaLHOHHOH CeTH —
KaTacTtpouyeckre u s I'IC,
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OneHka nofiayd BOAB HA OpoOLI2eMhHe 3eMJH BOJOXO3SHCTBEHHBIX
YY4CTKOB OCYLIECTBJISANIACH [JI2BHBIM O6Pa3cM CyMMHpPOB2HHEM pac-
XOJOB BOJbl B T'OJIOBHBIX COOPYKEHHAX BOAO32GOPHBIX KAHAJMOB H NPH-
6aBJieHHeM K HHM 3HayeHHiH BOJ03260pOB H3 NOJ3eMHBIX BOJI (K3 CKBa-
HHH BepPTHKAJBHOrO JpeHaXkd, apTe3aHaHCKHX CKBAXKHH, H3 KOJIOJILeB).
IlpH HCNOABL30BZHHH CKBAXKHH BePTHKAJHHOIO JIpeHaXsa JJI NOHHKe-
HHSl YPOBHS TPYHTOBBIX BOJ HA CEJIbCKOXO3AHCTBEHHHX MOJAX OTKA-
YaHHYIO BOJly HAmMpaBJsjH B KOJJIEKTOPHO-JIPEHAXKHYIO CeTb, He yBe-
JIHUHBasi MPH 3TOM OO0IIyI0 BOJOMOAAYY Ha moJifi. B ucKAOYHTe RHO
MaJIOBDJIHbIe I'Obl, HECMOTPSl H2 HH3KOe KauyecTBO, OTKAYaHHas BOJ2
HCMOJB30BANIACH Ha OPOILIeHHe; TOrJla ee 3HaueHHe BXOJMJIO B obbeM
Bojio3abopa. B psane cayuaes yuuThBajach nepefiaya BOAB € OJHOIO
ydyacTka JAOJWHE Ha APYrofl mo KPYNHBIM MATHCTPaJbHBIM KaHaJiam
{BBYK, 3B4K).

Ha nepeom yuactke JlonuHp miomansio 2049 kM2, pacnosioxeHHOM
MexJy cTBopaMu CT. JXKuibapbikcKas — UyMblllicKasi 0JOTHHA, OT
p. Uy, orxonsar 17 BogosaGopubix Kanalos — O6soaHoi, BBUK, 3BUK,
Camorek, Ananaii, llloptio6e u ap. Ha naHHOoM yuacTke uMeloTcs elle
mutects kKaHanoB (Mcram, Kanmakmy, Cap6oc, Benniit [Tuker, o6aan,
Baybek), koTopble Opass Hauahio B ojHo BpeMsi or p. Uy, B apy-
Toe — ot O6BoiHOro KaHana. Ha nepBuiii pacueTHHIi yyacTOK JOJHHH
H3 Takux KpynHmx kaHanoB, kak BBUK u 3BUK, pacxonoeanoch
COOTBeTCTBeHHO OKoJio 75 H 109 Bomoszabopa B MX rONOBHEIX COOPY-
eHuax. CTok 15 GOKOBBIX NMPHTOKOB MOYTH NOJHOCTHIO pasbupaercs
Ha opomenue (pexu Kunun-Kemus, Kapakonmns, Keratw, blceik-Arta,
Hopys u T. 1.), 4acTHYHO HCHIONB3YIOTCH Takxe BoAb p. Kpacuoil
(3,.0—3,5 m%/c).

B cymMe Bozmosalophl Ha opolllaeMble 3eMJH NMEepPBOTO YYacTKa co-
craeasiau ot 20—25 m3/c B 1941—1960 rr. u 10 35—40 M3/c B no-
caepyionue rogs (1961—1985 rr.).

Ha BTOpoM, GoJiee KpynHOM yudacTke MexxAy Uymbiickoii u Ta-
HWIYTKYJIbCKOM NJOTHHAMH BOJ03260p OCYIeCTBJSJICH KaHalamu AT-
Bamunckum, Teopruesckum, YcnenosckuM, BnaroseleHckum u Akua-
TOraHoM, oTxofsmuMH ot p. Uy. Ha BTOpOl y4yacTOk ¢ mepBOro mno-
cTynany octatox Bopos3aGopa BBUK u ocHoBHasi yacts BOfo3abopa
3BUK. INocsne cospannss KpacHopeueHckoro ruapoysna B 3BUK cran
nocTynarte cToK p. Kpacuoji.

Becbma cymecTBeHHoe KoJH4YecTBO BOAH 3abupanoce w3 11 6o-
KOBHX OpHTOKOB (pek Asnamenws, Ana-Apua, Ak-Cy, Kapabanth,
Praiite, Kanrata, Koknatac u Ap.). B cyMMe KonuuecTBO H3BATOH
BOJIBl M3 NPHTOKOB cocTamisyio 20—25 m3/c U ¢ TeueHHeM BpeMeHH
nouTH He MeHsyioch. Bogosa6opw w3 p. Uy, Haobopor, c¢ 1940 mo
1985 r. mnHTeHcHBHO Bo3pactanu ot 15 mo 30—45 m3/c. CymmapHBe
sHaucHusi 3aopa BOAW Ha opolllaeMble 3eMJH BTOPOro y4acTkKa co-
cTaBasan 35—60 m3/c.

Ha Tpetnit yuacrox noiunbi (TawyTkyisckasg niorusa —c. @yp-
MaHOBKa) Nojaya BOJbl Ha OpolleHHe ocymlecTeisjach /—10 kKaHa-
Jamu u3 p. Uy, riasHbMH H3 KOTopHX sfiBJisiiuce [IpaBoOepexxHbiil U
JlesoGepexupiil. KojiHuecTBO KaHaJOB HENOCTOSHHO H3 TOA2 B TOA.
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MeHAJNIOCE MecTONMONOKEHHe ToJioBbl KaHalla DBefinasap (nekoropoe
BpeMsi OH OTXOAHJ or IIpaBoGepexkHoro). Ha Tpern#i yuacTok mocty-
naJjH octaTke BoAH H3 kaHaJa 3BUK, okanunBaiouerocs Mepkerckoit
BeTKOH. [lonaya BOoaw u3 p. Uy ¢ TedeHHEM BpeMeHH Bo3pacraja OT
10 go 22—25 M3/c.

B npenesax naHHOro y4YacTka Ha opollieHHe pasbupaiorcs 22 Bo-
poroka, (Jxkapav-Kaunab, Mepke, Acnapa, Kyparatw u ap.), cre-
KaolllHe B OCHOBHOM € C€BepHOro ckjoHa Kuprusckoro xpefra u naio-
IIYe B OPOCHTEJBEYIO ceTh 33 ToJl B cpefideM 10—12 m3/c BOgH.

3a 1940—1985 rr. B npeflenax Bcedi Uyfickofi NONHHB B cyMMe
BoON0326OpH H3 pek yBeaHunamchk o1 75—80 no 120—135 m3fc.

Ilpu ouenke Bon03a60OpOB He OBLIO yUYTEHO NOANHTHIBAHHE Ma-
riactpaipHbix Kanasios BBUK u 3BUK ocrarkamu peyHoro ctoka npH-
TOKOB p. Uy. JlaHHbie 0 NMOANHTHBAaHHH OTPHIBOUHBI, H3MEPEHHs MpO-
BOMIMJIMCH 3IM30J/IHYecKH, YTO He IO3BOJSET cJlestaTh HEOGXOAHMElE
ofobuenusi. OTCYTCTBYIOT CBeJIEHHsI H O BOL03260pax H3 KOJJIEKTOPOB.
TTo s3TuM npuuvHaM 3HauYeHHs BOJO3260pOB Ha OpOIIEHHe HECKOJBKO
npeyMeHbilieHn. Ilpu cOope AaHHBX 0 3a6opax BOAB B KaHAaJHL
yuYTeHO, YTO He BCsl 3a0paHHasi BOJIa H3 peK HAeT Ha opoileHue. Ha-
cTHYHO oHa cOpaceiBaercs depe3 ['DC, MenpHHUD, MOAAETCA AJA NPO-
MHLLTEHHBX 00bekToB. [loaToMy H3 BomosaGopa 3BUK uckimouew
cbpoc BoAH A5 Kackajaa Anamenunckux I'3C, us Ar-Bamwusckoro —
TaK HasbiBaeMblll JepuBalMOHHBH cOpoc (nansi ['IC), u3s Teoprues-
ckoro — c6poc 3umuuii, MeJbpHuUHBH, ANsi Uem3asona. HMckmioueHbr
Tak¥e 3Hayenusi HeOoabuiux cOpocoB Boam pas Manwix ['3C, peii-
CTBOBABIIIMX Ha KaHajaX B Npefenax TamyTkynscKOH OpocHTeNbHOF
cucteMbl. Ceeflenusi o KatacTpoduyeckux cOpocax H3 KaHaJOB OTCYT-
cTByIOT. HesoyyeT ux 4acTHYHO KOMIIEHCHPYeT TOANHTHLIBaHHE, O KO-
TOPOM yke OHIJIO CKa3aHo.

[Ipn pacyeTe MOTEHIHANHHO BO3MOKHOIO CTOKZ OPOCHTEJNLHEIX BOL.
JJIS epeBola B MHJIIHMeTPH CJIosi 3HaueHHe ofuero Bofosabopa OT-
HECeHO K mollagH (aKTHYeCKH HOJHTHX 3eMendb Fy p opollaeMoro
Maccupa.

Ilpy oumeHke JAeHCTBHTEJLHOTO KOJIHUECTB2 BO3BPATHHIX BOM
BOJ103260p pasfiesieH Ha O0UYIO IIoWaAb OpoIIaeMoro MaccHBa, B Ko-
TOPYIO BXOJST, MOMHMO (JaKTHYECKH NMOJHTHX 3eMeJib, IJIOMAJH nepe-
JIOTOB Frep € HEry6OKMM 3aJieraHueM YPOBHSI IPYHTOBHIX BOJ,.

AtMocpepune ocaaku. Huaa pacuera rojJl0BHX CyMM Ocaj-
KOB Ha TeppHTOPHH UyACKOH NONWHE HCNONB3OBAHH METEOJAHHbIE MO-
15 MeTeocTaHUMSIM H MOCTaM C NMPOJOJIKHTENBHOCTEIO HabJrofeHn#l oT
16 0 64 sner. B oTnenbHHX CAy4Yasix MPOH3BOJHJIOCE YIJIHHEHUe PSILOB
HabJIoeHHEi M BOCCT2HOBJCHHe INPONYIIECHHHX JAaHHHX. AHaJH3
HCXOJHOrO MaTepHaja MNOKasblBaeT, YTO paclpelesieHHe OCaJKoB Ha
paccMaTpHBaeMOHl TeppHTOPHH HepapHOMepHo. OHO onpejefsieTcst
B NMEPBYIO OYepe/lb BHCOTOH MECTHOCTH, a8 TaKXe OpHeHTalHed rOpHHIX
XpeOTOB mO OTHOIIEHHIO K BJI4rOHeCyUIHM ‘BO3AYUIHHIM MaccaM.
Hau6oablilee KOMHYECTBO OC2/KOB BHNaJaeT B BOCTOYHOH HacTH MO~
JuaHel  (400—500 MmMM), HauMeHbliee —B pafioHe c. PYypMaHOBK&
(150 mMm).
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Jnsi ompenesieHnsi npuxoma atMoc(epHHX OCalKOB Ha miAOmalb
pacyeTHHIX YyYacTKOB JOJHEB HCMOJB3OBZHH JAaHHble CllefyIOUHX
rHpOMeTeOCTanIHi H NOCTOB: NepBHi yuacTok — JIKuabapeik, Ho-
BopoccHiicka, Tokmak, KoHcTaHTHHOBKa2, (PpyH3e; BTOpOH yuacToK —
Koncrautunobka, @pynse, Uyiickas, Benosoackoe, Tawyrkyns; Tpe-
THHT y4yacTtok — TawmyTkynb, @ypmaHoBka, Hosorpomukoe, bepank,
Mepke, Jlyrosas, Acnapa.

Jlnsi mepBOro yuacTka npuXofi aTtMOc(ePHBIX OCANKOB BBIYHCJIEH
Kak cpefHeB3BelleHHOe H3 HX 3HAueHH{ N0 ABYM YacTiM 3TOrO
yuactka: T'MC Jxkunpapbik — [MC Tokmak (F=632 km?) u 'MC
Toxkmak — 'MC Uymbmu (F = 1415 km?). I1pu stom aaunbie no F'MC
TokMakK ucnosb3oBanbl ABaxAH. [lo BTopoMy H TpeTbeMy yuacTKaM
OCaJIKH NOoJydeHH KaK cpefHee apHbMeTHYeCKOe H3 NAHHBIX IO nepe-
YNCJEHHBIM CT2HLHSM.

BeasosspaTHOe BofLonorpebOnenue De3sospparHoe
BoponorpefieHHe opocHTeJbHBX Boi ALop onpejensjiock N0 pasHo-
CTH MEXJYy CYMMapHBIM HCHapeHHeM ¢ (HaKTHYECKH NOJHTHX 3eMelb
Eop 1 atmochepubiMu ocankamu X.

CymMapHoe HCnapeHHEe pacCUHTHIBRJIOCH TEIJIOBOAHOGATIAHCOBHIM
merofiom (71, 92] ¢ yrouHeHHeM NapameTpoB s yciaoufi UyHckKok
JoauHe [15]. K pacueram 06e3BO3BpaTHOro BOACHOTpeGJIeHHs] INpPH-
BJedYeHbH JlaHHbHe HaOJIofleHHi JeBsATH  THAPOMETEOpOJIOrHYecKHX
CTaHLHH, pacloJIOXeHHbHX B 30He pa3BHTHsl opoluenus Uyiickoit no-
aueel. CyMMapHoe uchnapeHue JJf TpeX npeo6nafaiomux B JOJHHE
CEeNBCKOXO3SHCTBEHHWX KynbTyp (03MMO#l  MIUEHHIE,  caxXapHoH
CBEeKJB W JioUepHH) npuBefeHo B Taba. 8.1. Ilpu pacuerax npuHH-
Majoch, YT0 HCNMapeHHEe ¢ OCTAJBHBIX KyJbTyp (06axueBhiX, OTOPOJHBIX
# T. 1.) npubONH3HTENBHO Takoe Ke, KaK ¢ JouepHbl. IlonydeHHbie
3HAYEHHsS] HCNapeHHs HHTEPNOJHPOBAJIHCh 1O TEPPHTOPHH C YUeTOM
OTHOCHTEJBHOH Tmjow@jn rAy0HH 3ajieTaHHsl  TPYHTOBHX  BOJ
(raba. 8.2), okasnBamolluX BJHAHWE Ha YCJIOBHS BEPTHKAJBHOIO BO-
n006MeHa 30HBl a’3paui H BOJAOHOCHOrO ropHsonTa. Jlamnee mpousso-
OMICS yueT BJHAHHS CTPYKTYpPH CEJBCKOXO3AHCTBEHHBIX YrOAHH Ha
ypoeeub ucnapenuss (tabs. 8.3) HeGosblllas nameHYHBOCTH HCmape-
HHSl 10 rojgaMm mnospogusa jaas 1976—1985 rr. npuHATH cpellHHE MHO-
ToJeTHHe 3HAUYEeHHs] UCapeHHs.

CpenHeB3BeIEHHOE HCTApeHHe ¢ opollaeMoro Maccusa Eop ompe-
Iensnocek no gopMyJe

Eop = (EopFop + EnFn)/Fop Macs (83)
rie Eop u Fop— Hcnapense ¢ (aKTHYecKH MNOJHUTHX 3eMelb H HX ILJIO-
manb, £y 0 Fn— COOTBETCTBEHHO JJISl MEPEJIOXKHBIX 3eMeJb.

Ucnapenue s nepenoros £y H3-32 OTCYTCTBHS 3KCNEepHMeHTaJb-
HBIX JIAaHHBIX YCJIOBNO OBIJIO NPHHSATO PAaBHBIM CPEIHEMY MeEXIy Hcna-
pesveM c¢ (aKTHYECKH TOJHTHIX 3eMeab Eg H ¢ Goraph Egor, T. €.

En = (Eop + Ecor)/2 ~ (Eop + X)/2. (8.4)

[Mocie nonyueHHst CpeiHeB3BellEHHBIX 3HAYeHHH  HCHapeHHs
¢ (paKkTHYeCKH TMOJIHTLIX 3eMeJb H ¢ OpOIlaeMOro MaccHsa OBUIO onpe-
JesieHo Ge3Bo3BpatHoe BOACNOTpelNeHHe € TeX € TEPPHTOPHH.
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Ta6auua 8.1

CyMMapHoe Mcrapenue (MM) € pasJHYHbIX CeJdbCKOXO3ARCTBEHHNX KyabTyp

'napoMeTcTanuns
[lepHon, CentsckoxosaficTaen-
TOREL Had RyABTyDa
Hosopocewt | yovon | wpymae | tonapx BenoBon: |y ncvag T;)‘;‘x’::('o o | Jlyroman | dypsanosxa
1941—1945 { 3epHOBHe (640) (850) (680) 630 795 570 (670) (710) (660)
TexHuYeckne (905) (1175) (1115) —_— 1080 1010 (1005) (1090) (1105)
Kopmonwie (850) (1095) (900) 985 996 800 (985) (860) (965)
1946—1950 | 3epHoBHIe 610 800 (680) 700 {840) 615 (670) (710) (660)
TexHuYecKHe 880 1150 (1115) -— 1100 1030 (1005) (1090) (1105)
Kopmorne 815 1030 (900) 1050 1040 855 (985) (860) (965)
1951—1955 | 3epHOBLIe 645 810 690 720 790 640 685 720 660
Texunueckue 905 1165 1130 — 1080 1020 975 1070 1085
Kopmonme 860 1060 870 1030 1015 870 1005 850 950
1956—1960 | 3epHoBLIc 640 830 650 690 800 620 630 700 645
Texunueckne 860 1150 1100 — 1080 1030 975 1080 1080
KopmoBnie 890 1055 900 1030 1010 860 980 825 965
1961—1965 | 3epHOBLIe 650 840 685 760 825 660 660 700 645
TexHHueckHe 960 1160 1140 — 1120 1035 985 1090 1090
Kopmorrie 830 1080 940 1100 1040 890 1010 910 975




<08

1966—1970

1971

1972

1973

1974

1975

1971—1975

3epHoBne
TexuuueckHe
Kopmonnle

SepHosue
TexunyeckHe
Kopmosne

3epHoBHe
Texuuueckue
Kopmosne

3epHoBHE
Texnuyeckne
KopmoBrie

3epuoBHe
TexHuyeckue
Kopmosuie

3epHoBHEe
Texuuyeckne
KopmoBue

3epHoBHE
Texuuyeckue
Kopmogue

670
910
860

645
1005
875

652
910
885

674
1055
890

682
968
822

699
967
900

670
980
875

845
1165
1060

905
1340
1150

850
1190
1060

955
1250
1060

1055
1320
1170

540
1275
1110

940
1275
1110




700
1090
890

570
1210
880

705
1005
870

763
1263
853

711
1212
900

750
1132
962

700
1165
853

750

1060

685

981

790

1009

771

874

767

915

856

1000

775

955

815
1080
1025

835
1060
1110

859
1032
989

927
1232
1042

905
1211
1050

764
1036
975

858
1114
1033

670
1000
860

755
1176
754

716
1096
886

724
1179
833

673
1168
827

630
1017
861

700
1127
840

690
985
1010

655
981
1020

767
1082
933

662
1204
886

669
1133
837

697
1055
990

690
1091
933

765
1085
855

792
1115
866

676
1060
874

618
1114
837

623
1157
912

695
1050
920

680
1110
882

690
1125
1010

640
1145
980

635
1090
975

753
1210
857

580
1112
856

687
1186
1068

660
1150
947



Ta6auua 8.2

OTHOCHTE/IbHMWE MJIOUAAN THAPOrEOJOrHYECKHX 30H B MPEAENax pacueTHBIX YYACTKOB
Uylickolt posHHB

OTHOCKTENbHAR
ajomank THAPo~
R kg
30Hu, % obmed
nMAcILLagH YyuacTKa
cr. JunbapbKCKag — Qopmuposauns (Hopopoccwiika, 70
YyMbickas MJOTHHA ®pynse, Tokmak npu ycaosHOM
Hrp >3 M)
Beikinnmeannst (TokMak ¢ Hrp<<3 M) 30
YyMHIICKAs TIOTHHE — Qopmuposanus (Ppynse, YoHAPHK) 60
Tamytkyasckast mioteea | Bukinumeanns (Benosoackas) 15
Pernonanerofi apenn (Uyifickas) 25
TamyTkyabckasi IIOTH- dopmuposanns (JIyroeas) 30
Ha — c. PypMAHOBKa Peruonamuof npenst (HosoTponnxoe, 70
. ®ypManoska)

HMasMeneHnue 3anacop FTpYHTOBB X BOJ. OueHKa H3me-
HEeHHH 3anacOB TPYHTOBBIX BOJI MPOH3BOAMJACH [0 GopMyJie

AU = p AH,, (8.5)

rie p— ko3GGhHIHeHT DPaBHTallHOHHOH eMKocTH (BOJMOOTHAYH);
AHr, — uaMeHeHHe CpelHHX TOJIOBHIX TJyOHH 3aneraHusi ypOBHsA
rpyHTOBBIX BOA. IlompoOHoe H3NoXKeHHe pe3y/ibTaToB pacyera 1o
¢opmysnie (8.5) npuseneHo B pabGore H. M. Ockonkosoii [63].

Pacuernt 3Hauennit AU puddepeHuHpOBAHB B mpefieiax TPEX Bbl-
JEeJICHHBX rHApOrecJoru4eckux 3oH ((opMHpOBaHHs, BHIKJIHHHBAHHS,
TpaH3HTAa H perHoHajbHOH Jpennl). Ilo cpenneBsBemeHHOMY MO ILIO-
mMajJH 3HayeHHIO CpPejiHero TOAOBOTO YPOBHS TPYHTOBHX BOJL BHI-
yHcnenbl 3HadeHHs AHpp MeXJAy CMeXHBIMH [OJaMH, a 3aTeM —
B CyMMe 3a NSiTHJIeTHe. JHAYEHHS | AJIf KaXJAoH rHjporeosorHIecKoi
30HB Haii/IeHH 10 pe3yJbTaTaMm OMBITHHX paloT H COOTBETCTBYIOT
KapTaM, coCTaeJieHHBM YrnpasienHem reojiorun Kupruackoit CCP.

Onpenencne napamerpa AU no yuacTkam W 3oHaM NOKa3Heaer,
YTO OJHOCTOPOHHE HanpaBJeHHbHX H3MeHeHuil Her. 3a 1941—I1975 rr.
3Hayenne AU mno yuacTkam cocraBiasier B cpeiHem 1—10 MM, ais
JIONHHH B 1ENOM —4 MM. B oTnenbHbie NATHACTHSI OHO JOCTHFAJIO
50—100 MM no yuactkam u 20—40 MM — o gosinne. Omu6Ku B omnpe-
benenyy sHaveHH# AU 3HauuTesibHB, 0COGEHHO B HauaJbHHEH NEpuoj,
pacdera (1941—1950 rr.), Korfa YHCJIO THAPOreoNOTHYECKHX CKBa-
¥uH B YydcKoii nonune Obiio KpafiHe HexocTarounwiM. BBHAY He-
Goabiioro a6eonmomHoro 3HaveHuss AU 3a nepuod 1976-—1985 rr. stor
napaMeTp He OIpeJeNscs. .

[Tocne cucremarnsaun ¥ 06paGoOTKH JaHHBIX 10 MACIIAAAM OpO-
HIaeMBIX 3eMeJb, BozosabopaM H 6e3BO3BpaTHOMY BojonoTpebieHvo
no ¢opmyne (8.2) Gmn onpelzeneH CTOK OpPOCHTEJbHBLIX H BO3BPAT-
HBIX BoJi (Ta6us. 8.4). KpoMe Toro, NpOH3BENEHO pasjieseHHe CyMMap-
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Ta6mmna 8.3

CpenlHeB3BeLIEHHOe MCnapeHHe € (akTHYeCKH NOJHTHX 3eMenb UyHckol mosHHB

IKCANHKALKNA 3EMENb

licnaperHe ¢ QaKkTHYECKH NOJHUTHX 3eMedb,

Ha yvacTke, % Eop' MM
neplmn,, C YYETOM THJPOreoJoriyeckux [ )H&TOM
FOAR 3on (Tabn 8 2) THApOreo-
seprosne | Came | Kopmoke nm;}:):ec“xux
acpnome | e | oo | swenmmie:
cr. JLKpiabapuKckan — UyMHIICKag MMAOTHHA
1941 —1945 (49) (16) (35) 733 1134 952 876
1946—1950 53 12 35 707 1118 916 830
19511955 40 17 43 717 1113 925 879
1956—1960 (42) (16) (42) 706 1118 932 866
1961—1965 43 14 43 730 1139 966 888
1966—1970 40 13 47 738 1117 932 878
1971 38 12 50 714 1265 974 907
1972 39 12 49 743 1097 927 872
1973 40 12 48 801 1248 915 908
1974 40 12 48 822 1247 993 953
1975 39 13 48 842 1191 1001 964
1971—1975 39 12 49 784 1210 962 921
1941—1975 44 14 42 731 1136 941 877
YyMuLickas MIOTHHE — TalYTKYJLCKas NAOTHHE
1941—1945 (46) (17) (37) 690 1090 930 850
1946—1950 42 16 42 720 1100 960 882
1951—1955 27 22 5] 720 1100 940 916
1956—1960 (30) (21) (49) 695 1085 950 902
1961—1965 31 25 44 730 1120 990 942
1966—1970 28 22 50 740 1080 950 920
1971 28 19 53 690 1165 950 918
1972 28 19 53 765 1025 930 902
1973 28 19 53 805 1245 910 944
1974 28 20 52 770 1210 940 946
1975 29 21 50 757 1091 960 930
1971—1975 28 20 52 757 1147 938 928
1941—1975 33 20 47 722 1103 951 906
TawyTKyAbcKan nioTHHa — ¢. PypMaHOBKa
1941 —1945 40 20 40 680 1040 945 860
1946—1950 42 17 41 680 1040 945 850
1951—1955 32 15 53 693 1014 953 880
1956—1960 17 19 64 652 1017 932 900
1961—1965 20 26 54 670 1027 977 929
1966—1970 28 30 42 710 1030 965 913
1971 o7 29 44 695 1040 970 916
1972 27 29 44 730 1080 920 915
1973 27 29 44 660 1180 870 903
1974 27 29 44 646 1140 860 883
1975 26 18 56 695 1067 977 920
1971—1975 27 27 46 685 1100 919 907
1941—1975 29 22 49 681 1038 948 891
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Ta6
Pacuer Bo3BPATHBIX BOA € OpO

BeasosBpaTHOE
Iaouwany, THC. Ta E__ MM BoponoTpesaenHe, | Bono-
op AE__ mm
op
) ©
= =
s 3 % s [§ | % g
Tlepwon X @ 8 X mm| 8 e 3 g 3
o = = S -
O X ] »” oo »” o
Z3a 8 gm Eda 5 g8 | E5a ga m3fc
LR = = XEeR 2 o= XES %
>3 E ¢=J o % g sEo M &g a !é o 133
agZ a 28 83 = E ca e E c8
k2= =4 oz oE® 3} bR oF® w2

a
bl

Hxnnpapbikckas — YyMblIICKag

600 | 818 515 457 1 22,0
590 | 785 441 396 | 24,4

1941—1945 |(92,0)[(23,8)] 116 | 361
1946—1950 | 93,0 | 23,51 116 | 389
1951—1955 | 96,6 | 21,9 | 118 | 390 615 | 834 489 444 | 22,1
1956—1960 ((94.7){(21,9)| 117 | 420 622 | 817 445 397 | 25,0
1961—1965 | 104 9,841 114 | 410 | 838 | 628 | 864 478 454 [ 30,9
1966—1970 | 109 3,6 113 | 461 646 | 868 1417 407
1971 112 0 112 | 318 596 | 907 589 589
1972 113 0 113 ] 420 | 872 ]| 625 | 872 452 452
1973 114 0 114 | 403 | 908 | 636 | 908 505 505
1974 112 0 112 | 347 | 953 | 632 | 953 606 606

0

0

0

RRBER
Nw
TeSo

o
SN
-~

1975 110 110 | 324 | 964 | 628 | 964 640 640
1971—1975 | 112 112 | 362 | 921 | 624 | 921 559 559
1976—1985 | 136 136 | 400 | 877 | 618 | 877 477 477
1941-—1985 | 108 | 11,6 | 120 | 399 | 877 | ©18 | 851 478 452

YyMmHIICKas NAOTHHA — TalyTKy/b

1941—1945 | (117) |(92,0)] (209) | 351 | 850 | 583 | 732 499 381 | 34,7
1946—1950 | 138 | 71,3 | 209 | 360 | 882 | 603 | 788 522 428 | 41,2
1951—1955 | 143 | 82,2 | 225 | 372 | 916 | 626 | 811 544 439 | 54,1
1956—1960 | (130) [(92,0)] (222)] 391 | 902 | 627 | 788 511 897 | 56,9
1961—1965 | 166 | 56,5 | 222 | 367 | 942 | 636 | 866 575 499 | 51,1
1966—1970 | 176 | 45,21 221 | 414 | 920 | 646 | 865 506 451 | 59,5

- o

BEUBBBRAY
Ot s OO LD OO

1971 185 | 38,4 | 223 | 298 | 918 | 593 | 864 620 566 | 52,9
1972 189 | 37,3 | 226 | 415 | 902 | 638 | 860 487 445 | 45,6
1973 190 136,11 226 | 363 | 944 | 636 | 895 581 532 |62,4
1974 186 [ 35,01 221 | 292 | 946 | 604 | 892 654 600 | 53,2
1975 186 | 35,7 [ 222 | 286 | 930 | 594 | 875 644 589 | 51,6
1971—1975 | 187 | 36,5 | 224 | 331 | 928 | 613 | 877 597 546 | 53,1
1976—1985 | 232 | 40,0 | 272 | 369 | 906 | 619 | 818 537 449 | 51,6
1941—1985 | 169 | 61,7 | 231 | 369 | 906 | 619 | 818 537 449 | 50,4

TawyTkynbCKas naoTHHa — C.

1941—1945 | 66,1 | 33,1 | 99,2 273 | 860 { 553 | 758 587 48 | 19,4
1946—1950 | 61,0 | 30,6 | 91,6 307 | 850 | 563 | 754 543 447 | 20,2
1951—1955 | 67,3 | 33,7 | 101 | 321 | 880 | 584 | 78i 559 460 | 17,4
1956—1960 | 60,2 | 30,1 [ 90,3| 345 | 900 | 605 | 802 565 457 | 20,5
1961—1965 | 72,4 | 36,2 | 109 | 288 | 929 | 594 | 814 641 526 | 26,9
1966—1970 | 85,1 ( 42,6 | 128 | 353 | 913 | 616 | 812 560 459 | 33,2
1971 91,8 | 45,9 [ 138 | 244 | 916 | 568 | 798 672 554 | 32,6
1972 94,8 (47,4142 | 345 915 | 612 | 815 570 470 | 34,6
1973 96,0 | 48,0 | 144 | 294 | 903 | 584 | 797 609 503 | 33,1
1974 95,51 47,7 | 143 | 247 | 883 | 552 | 774 636 527 | 37,8
1975 96,6 | 47,0 | 144 | 251 | 920 { 573 | 804 669 553 | 31,3
1971—1975 | 94,9 | 47,2 | 142 | 276 | 907 | 578 | 798 631 522 | 33,9
1976—1985 107 45,0 | 152 | 309 | 891 | 585 | 800 582 491 | 36,0
38,2

1941—1985 | 80,2 118 [ 309 | 891 | 585 | 791 582 482 | 27,1
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aiua 8.4

maemMbix 3emesp Yydickofk ROAHHbI

CTOK OpDOCH-
8a6oP, Qpq TEALHBIX BOJ, BosspaTHbie pojik ¢ OpolaeMBIX MACCHBOR
¢ QAKTHYECKH
MOJHTEIX
B MM cJlofl AU aeMens cyMmapueie B, B, Br
MM

;% 6'§m o o

_g'é g SE § MM Qol;a M3 /e MM Q‘:a.a M3 fc MM MM | M3/c Q(X;;
gE8| 258
piaoTHHA (Fyq=2049 km?)

753 | 597 25| 213 28 4,231 115 19 | 0,55 15 } 100 | 3,68 17
826 663 | —30| 415 50 10,9 297 | 45 | 0,41 12 | 285 | 10,5} 43
721 590 391 193 27 4,011 107 18 | 0,55 15 92 | 3,46] 16
832 ] 673 30| 357 43 9,14] 246 | 37 [ 0,84 | 23 | 223 | 8,30] 33
936 | 854 |—12} 470 50 14,9 412 48 | 1,68 47 | 365 |13,2] 43
1063 { 1026 64| 582 55 19,91 555 | 54 { 2,18 { 62 {493 {17,7| 48
1052 | 10562 5] 458 44 16,3 | 458 | 44 | 2,83 | 70 | 388 | 13,8 37
981 981 | —77| 606 62 121,71} 606 | 62 | 2,11 60 | 546 | 19,6 56
1669 | 1069 | —57] 621 58 | 22,5 | 621 58 | 2,10 | 57 | 564 |20,4| 53
1086 | 1086 | —40| 520 48 (18,5 520 | 48 | 1,20 | 33 | 487 117,3| 45
1057 | 1057 | —68] 485 46 | 16,9 485 | 46 | 0,88 | 27 | 458 |16,0] 43
1049 | 1049 | —47| 538 52 19,21 538 | 51 | 1,76 | 49 | 489 |17,4] 47
882 | 882 | — 404 46 17,4 | 404 46 { 1,60 37 | 367 | 15,8} 41
883 | 802 8] 397 44 13,01 342 | 40 | 1,241 33 | 309 |11,8} 37
ckas mioTHHa (Fya=6600 xM?)

934 | 523 34] 401 43 7,17 108 21 (1,0; 15 93 | 6,17| 18
940 | 621 3| 415 44 12,6 | 190 | 31 |(1,0 15 | 175 |11,6 | 28
1192 | 757 4] 644 54 122,41 314 | 41 | 1,46 21 | 293 20,9 39
1379 | 807 3] 865 63 | 28,7 | 407 | 50 | 2,05 30 | 377 |26,6 | 47
970 | 725 —5] 400 41 16,3 | 231 32 {5,15 72 | 189 [11,2 | 22
1065 | 848 15] 544 51 | 26,8 | 382 | 45 | 7,35 | 105 | 277 |19,4 | 33
901 747 | —38} 319 33 15,51 219 ] 29 | 5,20 74 | 145 10,3 | 19
760 | 636 | —99| 373 49 120,91 291 46 | 5,00 | 69 | 222 15,9 | 35
1035 | 870 | —14{ 468 45 125,31 352 1 40 | 6,40 89 | 263 {18,9| 30
901 758 | —39] 286 32 13,81 197 2 | 5,54 | 79 | 118 { 8,26} 16
874 | 732 |—100{ 330 38 17,1 ] 243 | 33 | 6,50 ] 93 | 150 10,6 | 21
894 | 749 | —58 355 40 18,5 | 260 | 35 | 5,72 | 80 | 180 12,8 | 24
741 632 | — | 204 28 15,8 | 183.] 29 | 4,890 | 57 | 126 {10,9 | 21
984 | 699 | O 448 44 18,2 | 251 35 | 3,72 | 50 | 201 4,5 ] 28
QypmanoBka (Fyq=6780 km?)

09241 616 | (0) ) 337 | 36 -] 4,13 131 [ 21 |(D) 0 [131] 4,13 21
1043 | 695 | (0) | 500 | 48 7,11 248 | 36 |(0) 0 | 248 | 7,21] 36
814 | 6543 | (0) | 265 31 2,66] 83 15 |(0,11) 3 80 | 2,55| 15
1073 | 715| 9| 508 | 47 | 7,11 248 | 35 |(0.37)| 13 | 235 6,74] 33
1170 777 | —8 | 537 46 8,96] 259 33 [(1,00)] 29 | 230 | 7,96] 30
1229 | 817 41 665 54 14,4 354 | 43 |(1,57)] 39 | 315 (12,8 [ 39
1119 | 744 |—27 | 474 | 42 9,51 217 | 29 [(2,00)] 46 | 171 | 7,51| 23
1150 | 768 { 38 | 541 47 11,71 259 | 34 [(1,40)[ 31 | 228 [10,3 | 30
1086 | 724 | 24| 453 42 9,01 197 | 27 |(8,30)] 72 | 125 | 5,71] 17
i247 | 833 |—28 | 639 51 15,2 | 334 | 40 [(0,30) 6 | 328 14,9 29
1021 685 1—19 | 371 36 6,90 151 22 10,94 21 | 130 (5,96 19
1126 | 751 | —2 | 496 44 10,5 1 232 30 11,58 36 | 196 | 8,87 26
1060 | 746 | — 478 45 12,3 | 265 34 | 1,84 38 | 217 10,5 | 29
1055 | 712 | — 473 45 8,58] 229 | 32 | 1,20 | 37 | 192 | 7,19 27
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HHX BO3BpaTHHLIX Boj B, Ha cocramisiolive — rpyRTOBYI0 Br M mo-
BEPXHOCTHYIO By

['pynToBast cocrapjsiiollas BO3BPATHLIX BOJ JOCTHraer pycsa
pPEeKH TOJ3eMHHM IIyTeM, 4 TIOBEpXHOCTHAS — B BHJle TIPHTOKA TIO KOJ-
JIEKTOPHO-/IPEHAKHOH CeTH, NOBEpXHOCTHHIX COPOCOB H3JIHIIKOB OpPO-
CHTEJIbHBIX BOJ HENOCPeACTBEHHO B pycho p. Hy. Pacuer 3nauennit By
BLINOJIHEH HA OCHOBE 4HAJHM3a JAHHHX HAOMOJEHHHA 3SKcneiHUuy
I'TH na xonnekropax u npenax Yy#cko#t nonwau. B pesysbrate pac-
yjeHeHHs1 rraporpadoB GBUIO YCTAHOBJIEHO, YTO 3Ta COCTABJSIOILAS
npubynXeHHo paBHa NoJioBHHe 0GBbeMa KOJIIEKTOpHOro cToKa, cdop-
MHPOBABILIErocss B 30He opouieHHs ponvHb p. Hy. [locne onpenerne-
HUs cocTamisioiniell B, noxsemuast cocraenasonias By Haxogunach
1o pPa3HOCTH

B, = B.— B,. (8.6)

CoorHoulennsi BO3BpaTHLIX BOJ H BOL03afopa MO TpeM pacuer-
HbIM y4YacTKaM [JOJIMHBI JOJDKHBI HMeTb CyLlecTBeHHbie passnuust. Ha
nepBoM ydacTKe JOJMHBI— OT BHXOAa H3 DoomcKoro yienbs
(ct. Oxunabapoikckasi) no0 YyMBbILCKOH NJIOTHHBI, I'ie OPOCHTEJbHBIE
BO/Ibl B 3HAYHTEJbLHOH Mepe TpaTsTcs HA (PHALTPALHIO CKBO3b JIErKo-
NPOHHLAEMble I'PYHTH KOHYCOB BBIHOCZ, CTOK C OPOLIAEMBIX 3€MeJb CO-
crapasier 44 % ot Bojo3aGopa B cpenHeM 3a 1941-—1985 rr. ITorepn
€ro Ha HENPOAYKTHBHOE HCNAPEHHEe HEBEJIHMKH, IOCKOJIbKY TNJIOIanM
NepesioroB He3HAYWTEIbLHBE, 30HA TPAH3HTA OTCYTCTBYET, DNPYHTOBHIE
BOJbl TOYTH NOBCEMECTHO 3aJIerarloT Ha GoJibiioi rayGuHe. Ha neproii
N0JIOBHHE y4YacTKa — oT cT. JIXKHJIbapeIKCKas g0 r. ToKMak, T. e. Ha
NPOTSIXKEHHU «NPOBAJbHON 30HBI», CTOK C OPOLlaeMblX 3eMellb He llona-
nJaer o6patio B p. Uy. B uenoM Ha nepBoM yuacTKe BO3BpaTHbLIE
BOAB 3a pacueTHbii nepuoja pasHbl B cpendem 13,0 m3/c. Ilpu cpea-
HeM 3a nepuon 1971—1975 rr. 3uaveHWn Boposabopa, paBHOM
37,4 m3/c, cymmapuoe kosmyectBo B, pocturano 19,2 m3/c, wau 51 %,
4TO, OYEBHIHO, FOBOPHT O HEpAIlHOHAJbLHEIX HOPMAaX M HecOBepLIeH-
HHX cnoco6ax NoJHBa 3eMeNb Ha aauHoii Teppuropmu. Ha yuactke
Jo Hywmbiuckofl NJIOTHHH B joNiHHEe cl1af0 pa3BHTA KOJJIEKTOPHO-
ApEHaXHAs CceTb, BO3BpATHHIE BOLBI MOYTH IOJIHOCTBIO JOCTHraIOT
pycila pekn nojasemMHbiM myteM, Jauumb 6—10 % nonamaer B p. Yy
B BHJIe TNIOBEPXHOCTHHIX cOpPOCOB.

Bropo#i yuactok jpoamHm (Mexny njaoriHamu Yywmblucko#t w Ta-
HIYTKyJbCKOH), BKIIOYaeT B ceGsl OCHOBHOH MacCHB OpPOLIAeMbIX 3eMellb,
IJIolaAb KOTOPOro B JBa pasa Oosblile, YeM Ha NEpBOM YyacTKe.
ITosuBHble 3eMJM pacnosaraiTcs BAOJB TopHoro obGpamienus (Ha
KOHYCaxX BLIHOCA) W HENOCPEACTBEHHO B <Camol noswnHe. OpolaeMbli
MaccHB pasfieleH 30HOH HENOJMBHLIX 3€Mellb, e YacTb TEPPHTOPHH
uMeeT HernyGokoe 3aseranne rpyutoBuix ‘Bop. Mo 1960 r. nepesorn
3aHHMaJIH CyIIecTBEHHYIO YacTb OpOIIAEMOro MAaccHBa, PABHYIO NpH-
mepro 30—35 9, ero naomanH, a B nocaequue 10—15 ner cHu3m-
Jaucep go 20 9.
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C pocrom BonosabapoB Ha opolleHue ot 35 1o 62 wm3/c yBenuuu-
BaeTcss U 06beM BO3BpPATHHX BOZ oT 7 no 28 M3/c, cocraBnsisi B cpel-
HeM 35 % BOno3abopa.

B npenenax paccMaTpuBaeMoro yuyacTKa LIUPOKO pAa3BHTA KOJI-
JIEKTOpHO-JpeHaXKHasi certb. Hauano ee pa3BuTHs HPHUXOLMTCS Ha
1960—1965 rr. B stoT OoTpesok BpemeHu Byp Bo3pocno ¢ 1—2 po 5—
6 wm3/c. I'pyHTOBasi COCTaBAsIOLAs SIBJISETCs BCE-TAKY NpPeBaNHpYIO-
uLei.

Ha tperbem yuactke (ot TawytKysnbcko#l njotuHH 1o c. Pyp-
MaHoBKa) opowasocs ot 60 no 107 toic. ra. I[lnomaau nepenoror, co-
CTaBJSIOIHE OKOJIO TPETH OpOLIAEMOro MaccHpa, H3MeHsHch oT 30
no 48 THC. ra. Bonosa6op u3 p. Uy u ee npurokoB GHsl paBen 17—
37 m3fc. BossparHnie Bojn coctaBunm B cpenneM 32 % BomosaGopa,
[IOYTH BCe OHH JOCTUrasi p. Uy noja3seMHBIM nyTeM.

Jnst Bcefi NOJMMHEL B LEJIOM BO3BpaTHHE BOAbI paBHbl 38 % BOIO-
3abopa. JloBoabHO 3HAuYHUTE/]bHAST POJib B HX (opMUpOBaHWH O6YCJIOB-
JieHa TU/JIpOreoNOTHYECKHMY H TOYBEHHBIMH YCJIOBMSIMHM, a HMEHHO,
Xopollefi MPOHULAEMOCTbIO TMOPOL H BEICOKOH OTTOYHOCTBLIO TPYHTO-
BHX BOL.

8.2. BoasparHuie Boab B TanraccKkol A0AHHE

Bonnee pecypcu Gaccefina p. Tanac ucnonb3yiorcss ISl NOJWBOB
BO3/leJILIBAEMHEX CeJbCKOXO3HCTBEHHHX KyJbTyp — 3€PHOBBIX, MHOIO-
JeTHUX TpaB, TabaKa u Ip.

OTtnuyurenbHolt oco6eHHOCTHIO foauHbl p. Tanac B npenenax Kup-
THU3MH 5BJsIeTCS MOYTH NOBCEMeCTHOe TiyOOKoe 3ajieraHHe TPYHTOBBIX
Bod. Ilo nauumim skcneauvuuu I'TH, B c. Jlenunnosn yposenb rpyi-
TOBBLIX Bo1 3alieraer Ha ray6une 40—45 M, a B ¢. Boanom, naxonsi-
memest B 1—2 KM ot pycaa p. Tanac, yporeHs BOIH B  KOJOLLAX
ycraHapiiBaercsl Ha ray6uHe 4—7 M OT NoBepXHOCTH 3emJu. JIuiub
B pafione ¢ KupoBckoe Ha njomaju opollaeMHX 3eMmelab B 6,2 Thic.
ra Habmiogaercss Gauskoe 3ajeranfe rpyHTOBoiXx Boj (0—3 M), uro
cocraBasier 69 ofwed naomwanas opowaeMoro MaccuBa [lpu
Hp;>3,0 v norepu cTOKa c opollaeMHX 3eMelb Ha Inepelorax u
B TPaH3UTHOH 30He (HAaKTHYECKH OTCYTCTBYIOT.

Bropast ocoGenHocTs TanacckoHl NOJNMHH — BbICOKAS  APEHUPO-
BAHHOCTh TeppuUTOpHY, OOYCNOBJIEHHAst BHCOKOH TPOHMLAEMOCTHIO
HOPOA M 3HAYUTEIbHHIMH YKJIOHAMH YPOBHsl IDYHTOBBLIX BOJ Ha KOHy-
cax BBHHOCA TOPHHX peK, Ije pacloJIoKeHb OCHOBHHE opollaeMhle
MaccuBel. OTMeueHHHE OGCTOSITENILCTBA 0GeCHEUHBAIOT  XOPOLIMH
OTTOK TpPYHTOBBIX BOJ, BBHJY 4Yero H3MEHEHHH 3anacoB TPYHTOBbIX
Boz B nosnuMe He mpoucxopur (AU==0). dro noarsepxjaercs NaH-
HBIMU THLpOTeOJIOTHYECKUX HabJsoieHull, Hayayno KoropbiM OBUIO TO-
JoxXeHo B KoHue 50-x rojios.

Maomwanu opowaeMbx semMennb 3a 1941—1975 rr. 3tu
BEJIMYUHBI XapaKTePU3YIOTCs NPHPOCTOM (PAKTHUUECKH NOJIMTHX 3eMellb
oxosto 20 Thic. ra (0T 73 mo 92 Tec. ra). I[lo MenHopaTHBHOH KapTe,
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Ta6

Bonosa6opw 13 p. Tanac

& = 5 3 B
| B 2| g | Bl BRI 2

Sl T O &l E VBl EL oS 2

L N 3 & & 7 & ] £
1951 | (1,40) | (0,35) | (0,35) | (0,30) ](0,30) |(0,40) }(0,18)| + }(0,05)
1952 | (1.40) [ (0,40)| 0,40" | (0,040)} 0,035 | 0,043 | 0,15 + (0,05)
1953 | (1.50) | (0,40} | 0,39 |(0,030){ 0,054 | 0,068 | (0,15) | + [(0.05)
1954 | (1,50){(0,40){ 0,36 | 0,024 | 0,066 [ 0,093 50,15 + 10,038
1955 | (1,E0) (0,4o§ 0,40 |(0,015)] 0,042 | 0,064 o,15§ + 10,017
1956 | (1.50) | (0,40) | 0,24 [(0,615)] 0,039 } 0,069 [(0,15) -+ }0.05)
1957 1.59 | (0,40} | 0,20 |(0,015)| 0,037 | 0,053 | (0,15)| -+ }{0,050)
1958 1.64 {(0.40)] 0,17 {(0,015)| 0,036 | 0,057 | (0,15) 1 + (0,050;
1959 | (1,50) | (0,40) | (0,20){(0,12) {(0,040){(0,040) (0,15{ 4+ 1(0,050
1960 | 1.54 |(0.,40)] 0,19 | 0,12 | 0,050 | 0,049 |(0,15)| -+ | 0,068
1961 2.46 {{0,40)| 0,23 | 0,016 | 0,040 | 0,051 | 0,073 0,11 | 0,057
1962 | 2,11 (0,40)1 0.19 | 0,008 | 0,036 | 0,051 {(0,15)| -+ | 0,036
1963 9.45 |(0.28){ 0,22 | 0,011 {0,024 { 0,041 [(0,15)| + [(0,050)
1964 | 3.15 | 0,41 | 0,28 | 0,031 | 0,028 | 6,018 {{0,15)} + |{0,050)
1965 3.00 | 0,38 | 0,28 | 0,018 | 0,042 } 0,066 | (0,15)| <+ {{0,050)
1966 | 4.56 | 0,47 | 0,28 | 0,023 | 0,032 | 0,063 | 0,078| 0,11 }(0,050)
1967 | 4.67 | 0,44 | 0,28 | 0,038 | 0,044 | 0,046 | 0,088 0,13 [(0,050)
1968 | 5.20 | 0,52 | 0,35 | 0.079 { 0,080 { 0,025 [ 0,12 | 0,10 [{0,050)
1969 | 4.24 | 0,32 | 0,22 | 0,039 | 0,039 | 0,045 | (0,15){ 0,13 {(0,050)
1970 | 4.88 | 0,47 | 0,29 | 0,037 | 0,046 | 0,064 | 0,095} 0,11 }(0,050)
1971 4.12 | 0,51 | 0,28 | 0,032 | 0,048 | 0,060 | 0,080 0,18 | 0,007
1972 | 4,96 | 0,54 | 0,28 [ 0,029 { 0,057 { 0,073 { 0,079{ 0,13 { 0,013
1973 | 5,74 | 0,51 | 0,27 | 0,045 | 0,063 { 0,057 { 0,076 0,17 | 0,013
1974 | 4,08 | 0,45 | 0,22 | 0,046 { 0,057 | 0,044 | 0,050} 0,10 | 0,004
1975 | 3,16 | 0,25 { 0,12 | 0,061 | 0,048 | 0,030 } 0,057 0,031 0,072

NpuMmeuanue Boposabopu no p. Bana-Hwmukan sa 1951—1960, 1962—1965

coctapsennoii B B/O «Coio3BoanpoekT», OHUIO yCTAHOBJEHO, YTO .0
¢. Kuposckoe pacnonoxeno 75 %, a no c. [Tokposka — 90 % opoumae--
MEIX 3eMmenb Gacceitna ip. Tanac B npenenax Kuprusckoii CCP. B pac-
yeT He BXonaT 3emau B Gacceiimax pex Bakaup-Cali u Kypkypey-
Cyy, N0 aAMHHMCTPATHBHOMY jefienuio BXoasiide B Kuprusckymo
CCP, ro oThocsillKecs K OGacceiiny p. Acch.. Ilpn ananuse cBepenuit
0 pa3BHTHU OpouleHHss B Tanacckoil josuHe OGHAapyxeHo, yTo B MH-
BeHTapU3alHH 3€Meb JONylleHsl OWHGKM, HecOOTBETCTBHE (PaKTOB.
HanpuMep, Majo BeposITHO, uTO HAJHYHE 3eMellb C OPOCHTENbHOF
cerbld B 1960—1967 rr. ymenbwasnocs (B 1960 r.— 171 rtHC. ra,
B 1967 r.— 130 Thic. Ta), a 3a nsrunietHe 1940—1945 rr. naGmwo-
Aajcs CAUIMIKOM WHTEHCHBHBIA NPHPOCT 3€Mesb C  OPOCHTENBHOH
cerbld (Ha 33 ThiC. Ta) H COBCEM He3HAYMTEJBLHOE yBeJIMYEHHE B 3TO
XKe BpeMs (aKTHueckH opoliaeMbix sementb (1—5 wic. ra). Ilostomy
CBejlcHUS 0 PasBHTHH opolleHust B Gaccefine p. Tanac siBasioTCs J10
HEKOTOPOY cTeneHH NpuGHKeHHBIMH.
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nuua 85

H ee TIPHTOKOB, M3/C

m g &

' =3 x a &

s | o | = | E| 5| % |egE | s

sl Bl s 8l 8 B8 |sE)ess | s
S 5| 2 g 2] 5| 5| & SHg] £
o ™ I T S X 4 Qd FSHX (61
0,50 { 0,256 | 2,00 { 0,15 2,60 | 2,00 | 2,16 | 12,0 (2,50} 14,5
0,46 | 0,15 1,43 | 0,11 2,08 1,09 | 2,20 9,99 { (2,50) 12,5
0,40 0,18 1,40 0,13 2,07 1 0,99 | 2,14 9,95 2,76 12,7
0,18 | 0,21 {(1,80)] 0,19 1,81 1,27 1,69 9,78 2,50 12,3
0,43 | 0,23 | 2,21 0,14 | 2,09 | 1,70 1,85 [ 11,2 2,64 13,8
0,3 { 0,33 1,56 | 0,22 | 2,75 1,42 1,91 | 11,0 2,65 13,6
0,37 | 0,31 1,70 { 0,20 | 2,22 1,16 1,59 | 10,0 2,02 12,0
0,42 | 0,25 | 1,62 [ 0,21 | 1,87 | 0,95 | 1,84 | 9,68 | 1,56 -11,2
0,32 { 0,20 | 1,12 | 0,19 | 2,45 }| 0,86 1,89 9,62 2,25 11,9
0,31 | 0,28 | 1,20 { 0,18 | 2,12 | 0,82 | 1,76 | 9,23} 2,12 11,4
0,34 | 0,35 1,44 | 0,19 | 2,33 1,35 | 2,30 | 11,7 2,36 14,1
0,20 1 0,36 } 1,62 | 0,22 | 2,85 | 1,34 | 2,72 | 12,4 2,63 15,0
0,34 | 0,37 | 1,86 | 0,18 | 2,88 1,31 2,65 | 12,7 3,24 15,9
0,39 | 0,30 1,85 | 0,21 3,48 1,07 2,50 | 13,9 3,34 17,2
0,50 | 0,27 1,69 | 0,17 | 3,13 1,64 | 2,34 | 13,6 2,66 16,2
0,58 | 0,41 1,70 | 0,24 | 3,87 1,30 1,71 | 15,6 3,06 18,6
0,67 | 0,36 | 2,13 | 0,24 | 3,85 1,34 | 2,23 | 16,6 2,96 19,6
0,65 | 0,64 | 2,08 | 0,11 4,48 1,48 | 2,06 | 17,9 3,02 20,9
0,63 | 0,46 1,62 | 0,50 | 4,34 1,21 1,92 | 15,9 3,05 19,0
0,66 | 0,44 1,62 | 0,13 | 3,69 1,17 | 2,40 | 16,1 3,32 19,4
0,54 | 0,43 1,62 | 0,19 | 3,55 1,41 2,17 | 15,1 3,37 18,6
0,72 | 0,42 1,75 | 0,18 | 3,38 1,37 1,75 | 15,7 3,27 19,0
0,71 0,44 1,83 | 0,25 | 3,53 1,1 2,16 | 17,0 3,77 20,8
0,76 | 0,39 | 2,10 | 0,24 | 4,33 1,50 1,93 | 16,3 3,44 19,7
0,85 | 0,22 | 2,03 | 0,26 | 3,52 1,52 1,690 | 13,9 3,31 17,2

[T. @aHH B CyMMe ¢ BOZ03aGopoM no p. Yon-Ymukam.

MMpuxon atMocpepHbx ocaakos Ha rteppuropus no-
auHbl 10 ¢. KUpOBCKoe OH Onpefesijicsl B BUAE CPEINHEro 3HAYCHHS,
NOJNyYCHHOTO MO AAHHBIM Ha6JrofteHMH IDeCTH METEOCTaHUHH, TPH u3
KOTOPHIX pacnosiokeds no muy monudbl (Byjnensosckoe, Tanac, Ku-
POBCKOE), ABe — B MpeAropbsx Ha JeBoGepexHOH ee uyaCTH (J/IeBuH-
noap, OKkrabpbckoe), a noct Bepxunit HaxonuTCa Ha npaBOGepeKHOM
cknone gonuHbl (B Gaccefine p. Henbanl). [lo c. [lokpoBckoe B pacuer
0calKOB BKJIOUAJHChL ellle JBa NyHKra HaGmojenHil — [TokpoBcKoe H
Kapa-Apua. B cayuae nponyckop HalJjiojenHil TNPOBOAMIOCH — BOC-
CTAHOBJIEHHE TONOBHX CyMM aTtmocepHBIx OCaJAKOB no Tpadukam
CBfI3H.

10xHOe ofpamieHde MAOJNMHBL, WJH CeBepHHI cKjon Tamacckoro
xpe671a, siBiisiercst 6ojiee yBJAaXKHEHHBIM paiOHOM.

3nech B npurpeGuepoil yactu sbinafaer 400—500 MM ocaikos
B IO, TOra KaK 10 JHY U CeBepHOMY CKJIOHY AOJMHB — Beero 200—
300 mm.
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BonoszaGop Ha opollaeMbe 3eMJu  BoposaGop uz
p- Tanac H ee NPHTOKOB Ha OPOLIAEMBlE 3EMJIH OCYILECTBASNICA MHOTO-
HUCJEeHHBIMH HeGONbIIHMH KaHanami. O6iiee WX YHCJO JOCTHrajo Io-
panka 150 HauGonee kpynHeiME KaHanaMHu sBasyinck Hosas KaunpMa,
Yon, O6venunsiomuit 1 Tanacckuit noanurweatomuit (TTIK), Cpen-
HHe 3a FOJl PAacXojbl BOABl B IOJIOBE 3THX KaHAJIOB COCTaBJsieT He 6o-
nee 1—3 m3/c, npu 3tom no TIIK ocymecTBasercs MexGacceliHoBas
nepe6pocka croka. IlpuMepHo moJsioBHHA 3a6paHHONl B Hero BOAH NO-
JlaeTcsl Ha OpolleHHe 3eMesb B GacceliHe nputokos p. Accu (Bakawup-
Cait u Kypkypey-Cyy).

HabaTe Bonu Ha opolleHHMe HeNOCpeACTBeHHO H3 camoil p. Tanac
Ha NPOTSIKEHHH OT ee MCTOKOB H0 ¢. KUpPOBCKOe yBeNHUYHBAercsi OT
1,5 no 5,5 m¥c, a no c. INokposka 3aGupaercs eme 2—3 m3fc. Ipu-
toku p. Tanac Gojee MHTEHCHBHO pPa3CHPAIOTCS HAa OpolleHue, 10
yCThsl JIOXO/HT BOJA TOJBKO MO HauGonee KPYyNHBHIM H3 HHX.

B cymme BomosaGop u3 p. Tanac u ee nputoKos 1o c. Ku-
posckoe cocrapyisier 9—18,56 m%/c, a no c. Ilokposka — 12—22,5 m¥/c.
ITonpobuble naHube o Boxgo3aGopax (raGi. 8.5) coGpaubl 3a 1951—
1975 rr., no 1951 r. csenenust HenojHele. OpOCHUTENBHEE CHCTEME
B Gacceitne p. Tanac OTAHYAIOTCH IPUMHTHBHOCTLIO CTPOEHHS, HU3-
KuMHu 3Havenusmu KITI (0,40—0,55). Ha nputokax umeroTcs JHLIb
baccefiibl cyToyHoro perynupoBanus. Ha camoit p. Tanac B 1974 r.
BcTynHyo B crpoii KupoBckoe BojpoXxpaHHIHILE,

Pacyers cymMapHOro HcnapeHHus. OHH npoHIBCAEHH
JUis 3€PHOBHX H MHOTOJIETHHX TpaB, SBJISIIOLIMXCS OCHOBHBIMH HpO-
dunupyolluMyE KyJbTypamMu B jodiuHe. JIns oOCTaNbHBIX CeJIbCKOXO-
3AHCTBEHHBIX KyJbTyp HCMapesue NpHOAMKEHHO NPHUHATO aHAJIOTUY-
HBIM HCmapeHui0 ¢ TpaB (scnapuery). B pacuere wucnapenus npu-
HATBl (paKTHYecKH HalmloneHHbLIE OPOCHUTENBHLIE HOPMBl 110 JaHHBIM
skcnefuuus [TH Ha skcnepuMeHTanbHHX HOJsiXx B paloHe ¢ Jle-
HURNOAb (Mexaypeuse Ypmapani—Kywvwmirar). Hcnapenswe c opo-
WAaeMBIX 3€eMeNb JOJHHB ONpPEeLelsyloch Ha OCHOBe JAaHHBIX METEeopo-
Jorudeckux craduuii Tanac u KupoBckoe ¢ yyeToM CTPYKTYpHl CEJlb-
CKOXO3fICTBEHHEIx yroauii (ra6n. 8.6). 3a pacderdnfi nepuoi
¢ scnapuera ucrnapsiercs B cpenneM 780—830 MM, a ¢ 3epHOBHX —
610—650 MM, yro cornacyercst ¢ nasHbiMu B. T1. Emua [28], npu-
BOAHMBIMM HM JJif OpoliaeMBIX 3eMeip B Gacceiine p. Tanac
B paiione c. I'pomexoso. Hcnapenuwe c¢ Gorapbl I[PUHATO paBHBIM
Eeor=0,9 X [87].

Hcnapenne ua teppuropuu nonussl p Tanac or BepXoBbeB j10
<. Jlenunnoaes seyucienbl Ha ocuose pauuwix 'MC Tanac, Ha ocsoB-
Ho#i uvactu posnunbel —no gadHeiM ['MC Kuposckoe CooTHolueHnue
njaomajael OpolIaeMHBiX 3eMelb, OTHECEHHHX K YKa3aHHBIM CTaHUHSAM,
Ha TepPUTOPHM HOJHHBE A0 ¢. KupoBckoe npuHsrto paBHBEIM 2 : 1, anpu
pacuere go c. Ilokpoexa, HaoGopor, — l:2. TlonyueHHbie TakuMm oG-
pa3oM 3HAaYeHHsI CPELHEB3BELUEHHOr0  CYMMapHOro  MCIapeHus
(raba. 8.6) cocraBuau 700—750 Mm B rogm, H3 KOTOPHX NpHMEpPHO
270 MM 0OyC/IOBJIEHO HCIApeHHEM BHNALAONIHX aTMOcGepHBIX ocal-
KOB, a ocTajabHble 400—450 MM — nomauell OpOCHTEJBHBIX BOJX HJH
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TaGmua 8.6

CyMMapHoe HCIapeHHe ¢ OpOHIAeMBX 3eMedb

I'MC Tanac I'MC Kupogckoe Cpennesspe-
LIEHHOe HCIa-
DeHHe ¢ Opo=
HCNapeHHe, noceBHble HCnapeHHe, NoceBRble J1aeMBbIX
MM ngomanM, % MM njomant, % | aemenn, MM
IMepuon, _ = = :

rogs O : g B R

" g |£22) g5 |88 | 3 |Elz| g |38E|3g |8
8 |efE| £ |2f2| & |2°B| & |i&| .8 | oF
g | 823| § [28s| § |EED| ® |EBEC| sl | ed
1941—1945 660 836 | (75) | (25) | 590 780 | (68) | (32) | 690 670
1946—1950 655 835 61 39 605 775 57 43 710 694
1951—1955 665 850 62 38 605 785 54 46 720 705
1956—1960 640 830 52 48 605 770 50 50 720 704
1961—1965 640 840 49 51 600 820 48 52 735 724
1966—1970 670 810 42 58 630 785 44 56 740 728
1971 (650) | (825) | 36 64 627 786 40 60 750 735
1972 640 821 37 63 620 778 40 60 740 728
1973 644 806 40 60 630 800 41 59 740 735
1974 638 806 39 61 620 755 42 58 730 715
1975 548 896 37 63 | (608) | (785) 29 61 750 733
1971—1975 624 831 38 62 621 781 40 60 742 729
1941 —1975 ©51 833 54 46 o8 | 785 l 52 4% 722 708

3aTpataMH peuHoro croka. ['pyHTOBBle BOAH BeJeACTBHe TIyGOKOro:
HX 3ajeraHus B NpolleccaX MCNMAapeHHsi He yyacTBYIOT.

Kak npaBuno, BonosaGopsl M3 pek NpeBHINAKOT Ge3BO3BpaTHOE
pojionoTpefJieHHe H TNOTOMY HA OpOIIaeMBIX 3eMJsaX ¢GopMupyercs
CTOK, KOTODHIl B ycaoBusx TajaccKod JosuHb HOYTH 0e3 foreph
nocTHraer pycia p. Tanac. B cpemtem 3a 35-neTHHA nepHOL B Tpe-
nenax Tanacckol ponuHel (1o ¢. KupoBCcKoe) cTOK BOZBPATHBIX BOJL
cocraBasier 4—5 m3/c (B cpeneM 3a muoroserue). Ilpn cymectsyio-
IIHX TNJOULAJAX OpoLieHHsl ONTHMAJbHBLIA BOAO3200p M3 PEK paBeH
10—12 wm3fc. Tlpu npeBbillleHuH 3TOro 3HauyeHus BoJo3alopa NpoHc-
XOoIMT MOYTH NpPONOPLHOHAJBHLIH NPUPOCT BO3BpAaTHHIX BOA (lo 6—
8 m®/c), 4To rOBOpPHT O HepallMOHAJILHOM HCHO/NB30BaHHH BOAH. [IpH
BKJIIOYEHUH B pacuer NJjoitaau Gacceiina or c. KHpoBCKoe o rpa-
Huupl ¢ Kasaxckoit CCP (c. IlokpoBka) npoOHMCXOAHT YBeluYeHHe
BO3BpaTHHX BoA Ha 1,5—2,0 m3/c npu BospacraHuu Bolosabopa Ha
2,0—4,0 m3/c (taGn. 8.7), T. e. Ha JaHHOM Y4yACTKE JOJHHB BO3-
BpaTHBle Boanl gocruraioT 50 Y Bopnozabopa, ur0 YKa3bIBAET Takke
Ha Hu3KyI0 3(Q(EeKTUBHOCTR HCNOJB30BAHNS TOBEPXHOCTHHX BOAHbLIX
pecypcos.

3a 1941—1985 rr. BO3BpaTHHE BOAH COCTABJIAIT B cpeiHeM 33 Y%
BonosaGopa no c. Kuposckoe u 35 Y% — a0 c. TIOKpOBKa, BCIENCTBHE
yero ctok p. Tanmac B sTux crBopax Ha 5,5—7,5 M*/c obecneuen 3a
cuer GOPMUPOBAHUS €ro B 30M€ PA3BHUTHA OPOLIEHHS.
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TaGanua 8.7
BoasparHbie BOZb C OpOlIaeMHX 3eMexb B Gacceline p. Tanac

= o © Hcnapense, mm, g' Boao3abop 053 BoappaTkme soal B,
>4 x
7 . 2 = gy
8Lgl s |8 | | E3 .
Tlepuos, roam QE 1 8% | Ex g %f_“ &
CHEERREEIRCRE L B Bl Bl B
% 3 " > o K =
gfg| &5z [CE8| 08 | &gz o
Or Bepxosbes no c¢. KHposckoe
1941—1945 |(55,2)] 272 | 690 | 245 | 445 [(12,3)] 702 | 284 | 4,98 | 41
19461950 | 61,6 | 282 | 710 | 254 | 456 |(13,6)] 696 | 268 | 5,24 | 38
1951—1955 | 65,1 | 309 | 720 { 278 | 442 | 10,6 { 513 102 | 2,11 20
1956—1960 | 67,2 | 301 720 | 271 449 9,1 | 464 45 } 0,96 10
1961—1965 | 66,1 | 292 | 735 | 263 | 472 | 12,8 | 610 167 | 3,60 | 27
1966—1970 | 69,8 | 371 740 | 334 406 | 16,4 | 740 | 371 | 8,22 | B0
1971 69,0 | 234 | 750 | 211 539 | 15,1 | 689 173 | 3,79 | 25
1972 69,0 | 370 | 740 | 333 | 407 | 15,7 | 717 | 347 | 7,60 | 48
1973 68,9 238 | 740 | 214 | 526 | 17,0 | 777 | 275 { 6,02 | 35
1974 68,2 ) 303 } 730 | 273 457 16,3 753 | 326 | 7,06 43
1975 67,561 230 | 750 | 207 | 543 | 13,9 | 649 120 | 2,76 19
1971—1975 68,5 ]| 275 | 742 | 248 | 494 | 15,6 | 717 250 | 5,44 | 34
1976—1985 [ 75,5 | 800 | 722 | 270 | 452 | 18,6 | 784 | 332 | 7,06 | 38
19411985 167,2| 300 | 722 | 270 | 452 | 14,2 | 668 | 239 | 4,95 33
Ot BepxoBees o ¢. ITokposka
1941—1945 | 66,2 | 218 | 670 196 { 474 |(14,8)] 704 | 252 | 5,30 36
1946—1950 | 74,0 | 267 | 694 | 240 454 |(16,1)] 685 | 258 | 6,06 ; 38
1951—1955 [ 78,1 | 318 706 | 286 | 419 [ 13,2 | 532 145 | 3,60 27
1956—1960 | 80,6 ) 316 | 704 | 9284 | 420 | 12,0 | 4690 81 | 2,07 17
1961—1965 | 79,3 | 302 | 724 | 272 | 452 | 15,6 | 620 198 | 4,98 32
1966—1970 | 83,7 | 370 | 728 | 333 | 395 | 19,5 | 734 | 376 | 9,99 | 51
1971 82,8 253 | 735 | 228 | 507 | 18,5 704 | 222 | 5,84 32
1972 82,8 | 371 728 | 334 394 [ 19,0 7283 | 366 | 9,62 51
1973 82,6 | 248 | 735 | 223 | 512 [ 20,8 | 793 | 306 | 8,02 | 39
1974 81,81 332 | 715 | 299 | 416 | 19,7 | 789 | 376 | 9,76 50
1975 81,0 { 257 | 733 { 231 502 ( 17,2 | 669 193 [ 4,96 29
1971—1975 (82,2 292 | 729 | 263 | 466 | 19,0 | 730 | 203 | 7,64 | 40
1976—1085 | 89,1 | 208 | 708 | 268 | 440 | 22,5 | 720 | 280 | 7,98 35
1941—1985 | 80,3} 298 | 708 | 268 | 440 | 17,2 | 657 | 240 | 6,18 35

8.3. Ouenka BO3BpaTHBIX BOJ, HA MEPCNEKTHBY

Ouenka BO3BpaTHHIX BOJ Ha NEPCNEKTUBY NPOBOLMJIACH C YYETOM
AaHHBHIX O NJaHHDYEMHIX HPHPOCTAX OpOlIaeMHX 3eMesb, CTPYKType
NoceBHBIX mJjiomanelt, sHavenusix KITJ opocHTelbHBIX cucTeM M H3Me-
Hehuil 3anmacoB TPyHTOBHX Boia. JebHuuTo BononorpeGlieHHst Ha
[IEPCNEKTHBY ONPENEJNEHH COTJIacHO MPEJACTABJEHHEIM B HpefblAyIieM
pasaene MayyHo oGOCHOBaHHBLIM peXHMam opollenusi. [IpoekTupye-
MBI€ MOWAaNK OPOMIEHHR H PEKOMEHNAUHU M0 SKCNJHKAaNHH 3€MEJb
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NPWHATH [0 AAHHEIM NPOEKTHHIX opranusauuii (ta6sa. 8.8). IlpupoctH
opollaeMHXx 3eMesb B UyHcKOH nonuHe GyAyT B OCHOBHOM HpPHypO-
YeHH K 30HE BHIKJWHHBaHuUA TpyHTOBHIX BOA. Ilo aamnmM Kuprus-
runposojxosa, 3HaueHus KIIIL opocuTelbHHIX CHCTEM HpPUMeEpPHO
K 2000 r. nns nonuaws . Yy cocraest B cpeanem 0,73, a nna Ta-
Jacckod jonuebl, no aaiHeiM B/O  «CorwsBoanpoekt», — 0,67—0,68.
Pacuernbie 3HaueHus dr pas3HYHHX KyJbTYp, NJAaHHpyEMble 3KCHJIIH-
Kauus seMenb, ob6mas ux nyomanb ¥ KILI opocuresbHBIX CHCTEM
JAI0T BO3MOXKHOCTb ONpPENENHTh 3HAuYeHHe (g HA NEPCHEKTHBY IO
COOTHOILEHHIO

Qaa = dECp. BsBFOP/Krul' (87)

rae dg.,,, — CPelHEB3BelIEHHOe MO KyJabTypaM 3Hauenue dg;
Fop—nnomazns opolllaeMblx 3eMenb Ha npoekTHele ypoBru. Cpejne-
B3BellEHHOe 3HaYeHHe dy ONpeAeseHO IO METOAMKE, NpeJcTaBleHHOH
B pasjiesie 7. B cBsiau ¢ H3MEHEHUEM CTPYKTYPH NMOCEBOB H C yYeTOM
ONTHMAJbLHEX YCJAOBUH, HEOOXOIHMEIX AJifl IPOH3PACTAHHUA CEALCKO-
X03AHCTBEMHBIX KyJbTyp, NepCHeKTHBHBE 3HaueHHs dr OTIHYAIOTCS
oT Ha0JI0aBLIMXCS paHee B CTOPOHY yBeJUUYEHHS..

TaGanua 8.8

IKCNIMKaNHA 3eMeNb Ha NEPCNEKTHBY

CocTaB KyALTYpP, %

Opolaembie
YuyacTok wiomanm, TEXHAYe- KOpMOBHIE
TRIC, T& CKHe SEPHOBBIE | Y npoyue

Uylickag aoaxHa

Jo ctBopa c. Tawytkynp 3,7 4 29 67
¢. Tamytkyar — c. @ypmaHoBka 196, 8 13 30 57

Tanacckas nonuna
Jo creBopa y c. Kuposckoe l 88,8 l 3 l 29 , 66

Jlnsi oueHKM BO3BpPATHHIX BOA Ha NeEPCHEKTHUBY HEOGXOAHMO ycTa-
HOBHTbH, KaKOBH OyAyT NJOILAAH NepefioXKHBEIX 3eMellb, coCOOCTBYIO-
IIHX MOTePsiM BO3BPATHHIX BOJ APM IBHXKEHHH HX K pycJoBoil ceTH.
Pasmemenue mnepcneKTMBHBIX OPOIIAEMHX 3€Meflb NOKa3HBAaeT co-
Kpamelide nepeioros Ha Tepputophu UylicKoil 1OJMHE 3a CYeT OCBOE-
HHs HeOpollaeMbIX 3eMesb ¢ OJIM3KUM 3ajleraHHeM TPYHTOBBIX BOJL.

B Tanacckoéi nosuHe no npuuMHE NOYTH NOBCceMecTHoro riyGo-
KOro sajeratysi TPYHTOBBLIX BOJ y4eT NJolllaJd NepesioroB He MPOU3-
BOJUJICS.

HaMmenenue sanacos tpyutoBnlXx Box AU B nepcnektuBe Oyner
HMETb COXKHHIH H AupdepeHuEpoBaHAb NO 30HaM XapaKrep. B pe-
3yAbTaTe PEKOHCTPYKLUUH OPOCHTENBbHHX CHCTEM PE3KO YMEHBIUUTCH
APHTOK MOJA3EMHBIX BOJ C NpeAropHo#l 30HH B 30HY BBHIKIHHHBAHWA,
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T[€e NPOH30HJET COOTBETCTBEHHO CHHXKEHHE YPOBHS TPYHTOBBIX BOJL
B 30He TpaH3uTa, HECMOTPS HA NJIAHHPYEMEIH POCT OTKAa4eK, NpH
HaJUYUM MAaJIod TNPOHHLAEMOCTH MOIUHOTO CJIoSf NMOKPOBHBIX MeJKo3e-
Mo [36] B nepuos pasBHTHS OPOLUIEHHSt BO3MOXXHO HOBBILICHHE
YPOBHSI T'PYHTOBLIX BOJA. B pesynbrate ucciesoBanuil, npoBeaeHHBIX

HU. Kannunckum [36], nenaercss BBIBOA, Y4TO B ONpejeseHHBIX
npexnenax usMenenHss KITI (nas Yyiicko#t nonwnw ot 0,43 no 0,65)
ofI1re AMHaMWYECKHUE Pecypchbl H OTAEJIbHBIE 3JeMeHTH 6ajlaHca noj-
3eMHBIX Boj MeHsioress mano (AU=0). BonosaGop u3 non3eMHbIX
BOJl YBEJHYHTCS B OCHOBHOM HAa BOJOCHAG)KEHHe HACENEHHBIX NYHK-
TOB, TNPOMBILUJEHHHX MOpelnpUsATHE W JOCTHrHeT B  OyAyiiem
776 man. M3, unu 24 mm3/c (tabn. 8.9). Ha Hyxnm opoluenus ypenu-
yenue Bojo3aGopa cocrasur Bcero 5 M3/c (no nmaunbim Cesepo-Kup-
TH3CKOH KOMIJIEKCHOH T'Mjpore0JIOTHYeCKOH CTaHILHH).

TaGnuua 8.9

Bononorpe6nenHe M BOJOOTBEJEHHE HacelleHHWX NYHKTOR H NPOMNPeANPHATHA
Ha NePCNeKTHRY, MJH M3[TOx,

Bogonorpe6ienne
Beasoappar- Bopoat-
Yyactok H3 NOBEPX lus nopaem-| HOE BOAO BE feHHe
HOCTHBIX HRIX Bog | OOTDPeGneHHe
BOJ,
<r. JDKHAbaphIKChaa — UymMblickas 56 65 21 100
TIOTHHA
niotHHa YyMuinickast — TaIyTKy.b- 287 675 100 862
CKasl NJIOTHHA
Tawytkyspckas noTHHa — ¢. Oypma- — 36 8 28
HOBKa

Pacuer snauenuii Bo3BpaTHbiX BoA B¢ na nepcnekTuBy nas Hylickoft
JonuHbl npencrasien 8 Ta6a. 8.10. Ipu poctimxkenun K1 =0,73 Bo3-
BpatHele Boawl coctraBAt 20—27 % BomozaGopa. Ha nepBom pacuer-
HOM yuactke 3HaueHwe B, aocturuer 27 Y mno IpuYUHE OTCYTCTBHS
TIepe/IOTOB M XOpPOlLUeH eCcTeCTBEHHOW JAPeHUPOBAHHOCTH, HA BTOPOM
H TperbeéM ydyacTKaX HpOM30HAYT NOTEPU BO3BPATHBEIX BOJA Ha ucha-
PeHHE C NePeJoXKHBX 3eMeNl, U K BOJOHCTOYHHKY BHOBb BO3BPATHTCS
nopsaka 20 % obGwema poabl, 3aGpannoll Ha opoluenHe. O6uee 3Ha-
yenve B¢ B nepcnektuse GyjleT XapaKTepH30BATbCs PacXOJOM BOIBI
oKoJo 33 m3[c (B cpellHem 3a roj), Y4TO NpPE/ACTABJsSET HEKOTOPOE NO-
BBILIEHHE pAUHOHANM3aLMK B BEAEHHW BOJHOTO Xo03fdcTBa. B ped-
CTBHTEJILHOCTH 00beM BO3BPAaTHHIX BOL MOXKCT OmiTh elie Gonee (a0
50 m3/c), eciu opouenve OyI1eT OCYLIECTBISTHCS MOBHIUCHHBIMY IIO-
JIMBHBIMH HODMAaMH, KOTOPHe NPHUHNTHL B NPOEKTHBIX npopaloTkax.

B Tanacckofi nonuue pacuer sHauenuit Bc npoussenen no 1ok xe
Metoauke. Ilo aGcomoTHoMy 3HauyeHHI0 B, B nepcrnekTHBE YBeJUYaTCH
Ha 0,6—0,7 M%c, a B NPOUEHTHOM OTHOLUEHMH K BOJ/I03aGOPY COCTABST
okollo 33 % Bmecro 35—38 Y% Ha cospeMenHom ypobHe (tabn. 8.10).
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Ta6suna 8.10
OueHka BO3BPaTHHIX BOA Ha nNepcleKTHBY B Yyfickod H Tanacckod aOMHHAX

IMaowans, THe. ra 593303‘39“::: ':ﬁf"“o'rpe&"e‘ Bomosa6op, Q MM BosBpaTHbe BOALI
ITepHoa, roaw
dakTHYE- opomaemufij PawTHUE- | opourae. Ha dakTe-| opowae-
CKH TIOAH- | MepeforH MaccHp | CKH TMOJXH- Moro M3fc YECKH MOJTH- MBIR MM Mmifc % Q
ThHIE 3eMJaH ThiX 3eMeab| MAacCHea Thié 3EMJH MAacCcHB
Bacceitn p. Uy
c1. Nxunbvapuikckass — UyMmpillickan NJI0THHA
1976—1985 136 0 136 477 477 38,1 882 882 404 17,4 16
IMepcnekTHBa 150 0 150 545 545 35,5 747 747 202 9,60 27
YyMnickasi mioTHEa — TallyTkyabckas MJIOTHHA
1976—1985 232 40 272 537 449 51,6 741 632 183 15,8 29
IMepcnekTHBa 260 35 295 565 542 64,0 766 684 142 13,3 21
TamyTkyabckas MI0THHAE — ¢. DypMaHOBKa
1976—1985 107 45 152 582 482 38,0 1060 746 255 12,3 29
IMepcnexTHBa 158 40 198 725 637 50,0 1000 795 158 9,93 20
Baccefin p. Tanac
Ot Bepx0BbCB 40 c. KHpoBckoe
1976—1985 75,5 0 75,5 452 452 18,5 784 784 332 7,06 | 38
IMepcnekTusa 91,8 | 0 91,8 541 541 23,4 805 I 805 264 7,70 I 33
Ot Bepxosbes 1o c. ITokposka
1976—1985 89,1 0 89,1 440 440 22,5 720 720 280 7,98 35
r> TlepcnekTusa 105 0 105 549 549 26,8 805 805 I 256 8,60 32
b 1




9. COBPEMEHHBIE U NEPCHEKTHBHBIE H3MEHEHHA
THAPOJIOTMYECKUX YCJIIOBUHA NOA BJIUAHHEM
BOAHBIX MEJIHOPALLHH

Ilon BoapeiicTBHeM opollaeMOro 3emjefesiHs H o0ecneyHBaloLLero
€ro THAPOTEXHHUYECKOTO CTPOHTEJbCTBA IPOHCXOAAT CyHIECTBEHHbIE
H3MeHeHHs] TIPHPOAHbLIX YCHOBHH peuHBXx OaccefinoB. OHM 3aKmioua-
I0TCH TIpeX /e Bcero B TpaHcopMalHH BOJAHOTO, TENJIOBOTO H COJNEBOTO
6alaHCOB MeJHOPHPYeMbiX TeppHTOpHH, npeoOpasoBaHHH OTAeNbHBIX
9/eMeHTOB Janjuiadra JeArejbHOI NOBEPXHOCTH, H3MEHEHHH THIAPO-
JIOTHYeCKOTO peXHMa, THAPOTEOJOTHUeCKHX YCOBHH H T. I

B Hactosililefi TaBe paccMaTpHBAaIOTCH BOTPOCH, CBsi3aHHbiE, I'NaB-
HbiM 06pa3soM ¢ H3yueHHEM IPOLlecCOB H3MEHEHHs] KOJMHYECTBEHHBIX H
KAyecTBEHHBIX XapaKTePHCTHK TMOBEPXHOCTHHX H TOA3eMHBIX BOA
B CBS3M C Da3BHTHEM OpOIUECHHSA B HCCNeAyeMBX peYHBX JIOMHHAX.

9.1. HaMeHeHHe CTOKA peK

9.1.1. CocTonnme BONpoca H METOJHKA MCC/IENOBAHHIK

OpoluaeMoe seMJenense sBJsiercs HauGojee KPYnHBIM noTpebure-
JieM BOJHBIX pecypcoB. Paspurue HppWranHH cONPOBOKIAETCS CTPOH-
TeJIbCTBOM IIJIOTHH, BOAOXPAHHIHIL, NPOKJIAAKOH KOJNJIEeKTOPHO-ApeHAaX-
Ho#i ceTH. OTMeueHHBle OGCTOATENbCTBA MNMPHBOAAT K CYLIECTBEHHOMY
H3MeHeHHIO 3JIeMeHTOB BOAHOro 6asiaHca H B NMepBYIO oyepelb 00beMa
PEUYHOro CTOKa, ero BHYTPHTOAOBOTO paclpefieieHHA.

Ilo paccMarpuBaeMoMy Bornpocy yiKe ony6nHKOBaHO 3HAUMTEJbHOE
KONMHYECTBO HCCAe[OBaHHH, aHAJMH3 KOTOPHX OOHapyxHBaeT CYLIeCTBO-
BaHHe PA3JINYHEIX B3TJIAL0B OTHOCHTEJBHO BJHSHHSA OPOLUEHHS Ha CTOK
H THIAPOJOTHYecKHH PeXUM PeK-BOJOHCTOYHHKOB.

Tak, no cpaBHHTENTBHO HENABHETO BPEMEHH CYHIECTBOBAJO MHeHHE
[27, 80, 104], uro opoleHHe He BIMSIET HAa CTOK, a HHOTJA Jaxe H
YBeJHYHBaeT ero. Takoe noJioxeHHe 0OBYHO 00BACHANOCh X035IHCTBEH-
HBIM OCBOeHHeM OOLUMDHBIX MOHMEHHBIX y4acTKOB, 3aMeHOH JHKOpacTy-
uiefl BIaroyo6HBOR PacTHTENbHOCTH KYyJbTYPHOH, XapaKTepu3yloulencs
CYLIECTBEHHO MEHBIINM HcnapeHHeM.

W peficrButenbHo, BogHOCTh HauboMee KpynHbix pek Cpenneil Asuu
» IOxnoro Kasaxcrana npumepro no Hawana 60-x romoB ocrasanach
npakTHyeckKH HenaMeHHoH. OnHAaKO 1o Mepe BKJIOUYEHHS B CeJIbCKOXO-
3sficTBeHHBIH 060pPOT 3eMesib, PACNOJIOKEHHBIX HA 3HAUMTENBHOM yja-
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JieHHH OT HCTOYHHKOB ODOILeHHS, poct 6e3BO3BPATHBIX NOTEPDb YiKe He
KOMIEHCHPOBAJICA CHIMKEHHEM eCTeCTBeHHbIX 3aTpaT CToKa, 4To Mo-
BJIeKJ10 32 cofoil cyliecTBeHHOe H3MeHeHNe PHIPONOTHYeCKOro peuma
BOJIOTOKOB, CHHXeHHe TOJOBBIX H Ce30HHLIX 3HAayeHHH CTOKa pekK.

Bmecre ¢ TeM B paborax apyrux aBtopoB [74, 92, 100] ykasbiBa-
JIOCh, YTO NPOM3OLINTH 3HAYMTE/bHLIE H3MEHEHHHl CTOKa peK B pafioHax
C Pa3BHTHIM OpOILEHHeM, ¢ KOTODBIMH CJellyeT CYHTaTbCH yKe Ha CO-
BpeMeHHOM 3Talle BOJOXO3SIHCTBEHHOTO CTPOMTEJBbCTBA H TeM Gollee
Heo6X0AHMO OLEHHTh BO3MOIKHBlE M3MEHEHHS CTOKa NpH pa3paboTke
NJIaHOB Pa3BHTHSA OpOIIAEMOTO 3eMJieAeNHsl Ha NepcleKTHBY.

Hanuyne pasnnyHBIX TOYeK 3peHHs 1O 3aTPOHYTOMY BOTIPOCY CBH-
JeTeNIbCTBYeT KAaK O HeaocTaTOYHOH H3YYeHHOCTH 3Tof npobieMbl H
OTCYTCTBHH HeO6GX0AUMOH HH(OPMAalHH, TAK H O OOJbIIOH CJIOMKHOCTH
caMoro siBneHds. OnbpiT HayyHBIX pa3paboTOK B JaHHOM obnactH To-
BOpHT, YTO Pa3BHTHE OPOIUAEMOTO 3eMJefle/Hsl HepelKO IPOHUCXOIHT
non Bo3jeHcTBHeM psaa MPOTHBOTOMNOMKHO HANpaBNEHHBX (DaKTOPOB.
Ecne, Hanpumep, OpOIleHHe YBEJIHYHBAET HHTEHCHBHOCTH HCNAPEHHS,
YTO NPHBOJAHT K YMEHBLIEHHIO BOIHBIX DPECYPCOB, TO CTPOHTENLCTBO
KOJNJIeKTOPOB, OCylileHHe MofiMeHHEIX 3a00JI0YeHHBIX yyacTKoB, Hao6o-
pot, cloco6CcTBYeT yBeTHYEHHIO CTOKa pekK.

CyuiecTByer ABa BHAA BNHSAHHSA OPOLUEHHS Ha peyHON CTOK:

1) npsamo#i oTveM BOABI H3 PeKH ¢ JANbHeHIIHM ee HCNOJb30Ba-
HHEM Ha OpolUeHHe HJH APYTHe XO3fHCTBEHHBIE HYX[bi H C NoCHenylo-
WHM c6pPOCOM H3NHIIKOB OPOCHTENBHBIX BOJ, B TOM YHCJE H BO3BpAT-
HBX, 32 Tipelellbl OPOCHTENbHOH CHCTeMBl, OTAENLHBIX Y4YacTKOB Dac-
CeliHa Wiy Bofloc6opa B LesoM;

2) notepH CTOKa B Npollecce OPOLIEHHS 3a CYET AOTIONHHTEIBHOTO
HcnapeHusi, aKKYMYJSILHH BJarH B 30He aspallHH.

Ileppuifi BHA, MOTepb yUHThiBA€TCH [AOCTATOYHO MpPOCTO: MOTEpPH
C€TOKa paBHH BONO3a0opy; BTOPOH BHJ MOTeph olpefelfercs NyTeM
TIpHMEeHeHHs JOCTAaTOYHO CJIOXKHBIX MPHEMOE, 3aKMIOYaIOMHXCS B OCHOB-
HOM B pacyere 6e3BO3BPATHOTO BOgonorpel/eHHs ¢ OpoOINAaeMEIX Mac-
CHBOB.

B nacrosileM pa3pnesie rnaBHoe BHHMAHHE YIeJsieTcs H3MeHeHHAM
CTOKa, CBA3AHHBIM CO BTODHLIM BHOOM MOTEpb.

H3yyenue BAMAHHA OPOLLEHHS HA CTOK pasjefsercs Ha fBa srana:
OLEHKY COBpEMeHHBIX H3MeHeHHH CcTOKa H NpPOTHO3a H3MEHEeHHS BOJ-
HOCTH PeK Ha NePCrneKTHRY.

Pacuer COBpeMEHHOTO W3MEHEHHS CTOKA peK IOA BO3AelCTBHEM
opouieHnsi AY, ocymecTBisiercs Mo ypaBHeHHIO

Aya = YeC'r - Yéu-r: (91)

rae Your — HaOnlofeHHbH OLITOBOR CTOK B  HCCHEAYEMOM CTBOpe;
Yecr — ecrecTBeHHBIH HJH BOCCTAHOBJNEHHHI CTOK B 3TOM Xe CTBOpe.

IMon 3HaveHHeM Yecr MOHHMaercs Takoll pacxoj BOAEL, KOTOPHI
umen OBl MecTo, ecsTH OBl He GBUTO opolueHHs. JIas Toro urobH HCKJO-
YUTh BIHSAHHE €CTeCTBEHHBIX (KJIUMaTHYeCcKHx) (PaKToOpoOB, COMOCTABRJe-
Hue 3HaYeHHH Yecr H Your JOMKHO NPOH3BOAHTBCH NpPH OAHHAKOBBIX
3HAYEeHHSAX BOJAHBIX pecypcCoB.
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Hau6onblliKe 3aTPyLHEHHS BO3HWKAIOT NPH ONpelelieHHH HJIH BOC-
CTAHOBJIEHHH €CTECTBEHHOTO CTOKa pek. Jlna pacuera 3HauyeHHMH Yeer
HIMPOKOE pacnpoCTpaHEeHHe NoNy4yHIu ABe ITpynnel metonoB [17] : cpas-
HHTEJbHOrO 2HAJH3a MHOTOJIETHUX PALOB CTOKAa H BOLHOGANaHCOBOIO.

[lepBbifi MeTOAHYEeCKHH mNOAX0J TNpeAnoJaraer HHTerPaJbHYIO
OLEHKY BJIMSHHS OpOLUIEHHA HA THAPOJOTHYecKHN peXHM H CTOK pek
B pe3ynbTaTe HccAenoBaHuA KojebaHui cToKa (B obnactH ero Gopmu-
POBaHHA H 30HE HCNOJb30BAHHA) OLHOBPEMEHHO C OCHOBHBIMH CTOKO-
obpasyouiuMe QakTopaMH H PaspHTHEM OpoOlleHus B GaccefiHe.

[IpenMyuiecTBO 3T0TO cnocofa B TOM, YTO OH OCHOBBIBaeTCA Ha
HCTONL30BAHHH MHOTONETHHX HAaJeXHBIX THIPDOMETPHYECKHX MaTepHa-
j08. OHaKO yYKa3aHHAs MeTOAHKa He YUYHTHIBAeT OCHOBHHE (PaKTOpHI,
OKa3blBalolMe HemnocpelcTBeHHOe BO3JeHCTBHe Ha Npolecchl H3MeHe-
HHA CTOKA H MO3TOMY He MOKeT ObITh HCNOJb30BaHA AJisl NPOTHO3a H3-
MeHEHHH BOJAHOCTH peK Ha nepclieKTHBy. Kpome TOro, mnpeMeHeHue
JAHHOTO MeTOJa BO3MOXKHO JIHIUb TIpH YCJIOBHH HANWYHSA COOTBET-
cTByouleli HabalogaTenbHOH ceTH H npeHMyllecTBeHHoro (Mo OTHOLIe-
HHIO K ApDYTHM BHAaM XO3AHCTBEHHOH AesiITeNbHOCTH) pa3BHTHA OpoO-
aeMoro 3eMmJjiefeNids, 49TO, K cOXaJleHHIO, OTpaHHYHBAET BHIOOP
06BeKTOB HeclelOBaHHI.

Bonuo6anancosblii Meton 6asHpyeTcl Ha oOlpefesieHHY He3aBHCH-
MEIM NyTeM IJIaBHbIX (AKTOPOB OpOLIaeMOTro 3eMJejenus: 6e3Bo3spat-
HOTO Boponorpe0ieHHS, BO3BPATHBIX BOJ, 2 TaKKe €CTECTBEHHBIX
NIOTEpb PEYHOTO CTOKa, OT COOTHOIUEHHH KOTOPbIX W 3aBHCAT B KOHeu-
HOM HTOTe H3MEHEHHS CTOKa peK.

[TpeumyuiecTso BOAHO6ANIAHCOBOH METOAMKH COCTOHT B BO3MOXKHO-
CTH MCHOJIb30BAHHS ee JJIsl pacyeTOB M3MEHEHHS CTOKa Ha mnepcrnek-
THBY B 3aBHCHVOCTH OT HaMeuyaeMHX NJAHOB pPa3BHTHS OPOCHTEJIbHEIX
menunopanuil. [IpuMeHeHHe paccMaTpHBaeMoro crnocoba B COBpPEMEH-
HBIX YCJOBHAX OrpaHWueHo, Tak Kak Tpebyer Gospumioro o6bhema faH-
HEIX 00 3jeMeHTax BOAHOTO GajaHca, KOTOpble YacTO OTCYTCTBYIOT.

Hcnoap3oBanue mnepeddcieHHbIX Bbllle METOAOB 3aBHCHT OT HaJH-
uyHs HcxonHoHl HHGopManHH, YPOBHS Pa3sBHTHA OpOLIAEMOTO 3eMJeje-
Je, ¢usuKo-reorpaguueckux ocobenHocre Boaoc6opoB.

JIns pelieHHs npaKTHYeCKHX 3afay HCCAELOBAHHS H KOJIHYECTBEH-
HOH OUEHKH COBPEMEHHOTO H3MeHeHHs CTOKa peK peKOMeHIyeTcs NpH-
MeHATh napanneibho o6a Merona. Takoil npuem ofecneunBaer Hagex-
HYI0O OUEHKy TpOMcllefUIHX H3MEeHeHHH CTOKa H OAHOBpEeMEHHO Mo-
3BOJIAIET YTOYHHTb pacyeTHble 3HAUEHHS NapaMeTpoB, BXOAAIIHX B BOA-
HoOanaHcOBLEIE YpaBHEHHS, KOTOpble B HaJbHEHNIeM JOJXHbI ObiTb
HCNOJAb30BaHbBl /18 00OCHOBaHMS TNPOTHO3HBIX H3MEHEeHHA CTOKa TOJ
BO3/€HCTBHEM OPOIICHHA.

Himke p3naraiorcs OCHOBHLIE TOJIOMKEHHS YTNOMSHYTHIX METOLOB M
0cOOEHHOCTH HX TNpHMEHEHHS B TpaKTHKe THAPOJOTHUECKHX pacue-
TOB, CBAS2HHBIX C OLEHKOH BJIHSIHHA OpOLIeHHS Ha BOgHbIH GamaHc H
CTOK pEK.

MeTopx cpaBHHTeJNbHOTO aHallH3a CTOKOBHIX pf-
n08. OH, KaK yKaseBaJiOCh Bbille, OCHOBAaH Ha cpaBHeHHH 3HauYeHHI
CTOKa peK 32 CHHXDOHHBIE TepHOb BpPEMEHH B OMNOPHEIX THIPOMET-
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PHYECKHX cTBOpax 30HH (OPDMHPOBaHHMA H 30HH HCHOJBE30BaHHSA
CTOKA.

B npouecce BemosreHHS! HeO6XONMMOTO aHa/IHM3a H PACYeTOB fIpH-
MeHSII0TCsl PasjHYHEIE TEeXHHYECKHe MpHeMBl: HCC/IeJOBaHHe 3aKOHO-
MepHOcTell U3MeHeHHH CTOKA HemOCpEeLCTBEHHO MO pALy HaGJIIoLeHHiT,
HOCTpOeHHe KOppeNsUHOHHHX 3d4BHCHMOCTel, MHTErpalibHBIX BeJHYHH
CTOKA H Ap.

HccnenopaHHe 3aKoHOMepHocTell pALOB CTOKA.
B 3TOM cayyae HMewooLlHecsl pAabl THAPOMETpHYECKHX HalnoneHui
NOApPAa3eNIAIOTCH Ha cJeAylolllHe pacueTHHe nepHOIbL:

Ha TpOMeXyTOK BpeMeHH, KOTZa opoileHHe OTCYTCTBOBAJiO;

Ha niepHOJi, KOTOpHH XxapaKrepHdyerci TeM HJIH HMHBIM YPOBHEM
pasBHTHS OpoOlIaeMOTo 3eMiefle/Hsl H COOTBETCTBYIOLIHWM KOMILJIEK-
COM THAPOTEeXHHYeCKHX MepOnpHATHIH, ero obecneyHBaloONHX.

B cooTBercTBHH ¢ BH€NIEHHBIMH NEPHOLAMH NOApa3eNsaloTcs AaH-
Hble THAPOMerpHYecKHX HaOMI0JeHHll B 30He MCNOJb30BAHHA CTOKA pek
H B ob6nactu ero ¢opmupoBanus. CToK 30HH €ro (OpMHpOBAHHSA
OOBIYHO pacCUHTHIBAETCA NYTeM CYMMHDOBaHHS PAacXOlOB BOAW IO
€TBOPAM M3YYEHHHIX PeK ¢ HEHCKaXeHHHM THApPOJOTHUECKHM peXH-
MoM. Ilpu oguHakoBoH BOAHOCTH OOOHX NEPHOJOB, T. €. HpH HeH3MEH-
HOM CTOKe 30HH (OpPMHPOBAHHS, OOHapyXXeHHOe H3MeHeHHe (CHHXe-
HHE) pacxoioB BOAH B HCCNeLyeMBIX CTBOPaX AOJKHO GbiTh 06YCJIOB-
JieHO BAWSIHHEM OpoLiaeMOro 3eMJjefenus. B ciyuae pasnHunofi BOA-
HOCTH CpaBHHBaeMHX MEPHOLOB H3MeHeHHs cToKa, OmpelesieHHbie HO
CTOKOBHIM psinaM, GyAyT B HHTerpafibHOH (QopMe YYHTBIBATL 3¢ ¢eKT
BJHAHUA BOJHOCTH H X03fHCTBEHHOH LeAresbHOCTH Ha BojgocGope. Ilpu
TIOH}XXEHHOH BOJHOCTH COBPEMEHHOro 3Trana (C HajJHYHeM OpOLIEHHs)
PpacyeTHoe H3MeHeHHe CTOKa Oyler 3aBHIIEHHHM, a NIpH NOBBLILIEHHOH
BOJHOCTH, Ha000DpOT, 3AHMKEHHBIM.

IlocTpoenHe KOppeNAUHOHHBX rpaduKoB. Jlna pas-
ZenbHO! OLEeHKH BJHSHHS BOAHOCTH peK B 30He (GOPMHPOBAHHA HX
CTOKa M pa3BHTHS OpPOLIAEMOro 3eMJefeNlHf CONOCTABJIEHHE PAacXO/OB
BOAH NpoBOAMTCH B rpaduuecKoii ¢opMe B BHAE NMOCTPOEHHSA 3aBHCH-
mocrelt Yy = f(2, Ya.9) (rme Y. — cTOK peku B cTBOpe, HaXoAslleMcs
B 30He eTo HCMoJb3oBaHuS; Y, Y5 ¢ — CTOK peKH 30HBI €0 (opmHpo-
BaHus [86, 93, 101}).

Taxk, B paGore [86] mns pek Amynapbu u ChipAapbH ObTH BBISIB-
Jiennl  fiBe 3aBucuMocTH Yy = f(X Ys ¢), COOTBeTcTByWOLiHE JBYM
neprofam: 1930—1960 u 1961—1975 rr. Ctok B 30He HCHOJB30BAHHSA
3THX peK u Jo 1960 r. He xapakrepH3yeT ecTeCTBEHHEIH CHIDOJIOTH-
YecKHii peXHM BOJOTOKOB, TaK KaK opollieHue B GacceliHe ApaibcKoro
Mopsi Obifio pa3BHTO ¢ ApeBHeflINX BpeMeH H K Hayany THADOMETPH-
gecKHXx HabmojeHui#l noj MNOJHBHHE 3eMJiH ObUIO 3aHATO CBHIIE
1,5 man. ra. INostomy npomexytok BpemeHu mexay 1930 m 1960 rr.
B L2HHOM cjyyae Ha3HBAeTCH YCIOBHO ecTecTBeHHBIM mneprofoM. Ta-
KO€ NOHSTHE BBOAMTCH ANS pek, B GaccefiHaX KOTOPBIX CTOK OB HcKa-
JKeH BJIHSHHEM OpOlleHHs ellle [0 OPTraHH3aUHM THAPOMETpHYECKOH
cetH. OnHako Oaarojaps HaJdH4HIO KOMIEHCALHOHHHX  (akTopoB
{yMeHblllenHe noTeph BJAlH Ha TPaHCMHPAHUMIO ¢ BAaronoOHBo# pac-
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THTeJbHOCTH, YBEJHUEHHE CTOKa C OpollaeMblX 3eMeib Nocje co3la-
HHS KOJJIeKTOPHO-ApeHaHo#t cetH) 40 60-x ronos poct Oe3Bo3Bpat-
HOro BoaomoTpebieHHs Ha OPOILUEHHE He CONPOBOXJAJCH OULYTHMBIM
O HOCTOPOHHHM H3MEHEHHeM CTOKa.

O 1npoaOTKUTENbHOCTH TaKOTO0 NEPHOAA MOXKHO CY[HTb NO PSRy
NPU3HAKOB: HEH3MEHHOCTH COOTHOIIEHHS DacXoa0B BOAH B 30HE HC-
NOJIb30BAHHA CTOKA peKH u obiacTu €0 QOPMHPOBAHHS, OTHOCHTENbHO
cTaGHALHOMY TMOJIONEHHIO YPOBHS BOAE BHYTPEHHHX 3aMKHYTHX BO-
JI0EMOB. .

HOpyrosi (1961—1975 1T.) coBpeMeHHbI NepHOA XapaKTepH3YeTcs
HHTEHCHBHBIM PA3BHTHEM OpPOLIAEMOr0O 3eMJEAEeHsA.

PasHocTb OpAMHAT KaxaOH napbl 3apucuMoctell OyAeT COOTBET-
CTBOBAaTb M3MeHeHHI0 3HAaueHHS AY,, NMOCKOJbKY [aHHbE O pacxojax
BOIbl ¢ OOeMx 3aBUCHUMOCTEH CHUMAIOTCH NPH OAHHX H TeX e 3Haye-
HHSIX PEYHOTO CTOKa B 30He (OPMHDPOBAHHA BOAHBIX DeCypCOB.

Ouenpp BAHSHHe mapamerpa AYa, MOXHO onpepenuTh H BO3AeH:
CTBHE €CTECTBEHHbIX (PAKTOpPOB HA KOJieOaHHS BOAHOCTH B Hccleaye-
mom crBope AYs. IlocnepHee nonyyaercs no pasHOCTH MEXAY CYM»
MapHEIM CHUeHHeM peuHoro ctokKa AYc u sHayenwem AY,, paccuu-
TaHHbIM NO rpaduKaMm cesisd Yu = (X Ya ¢), T. €.

AY. =AY, 1 AY, (9.2)

Hunun
AY, =AY — AY,. (9.3)

I[loctpoeHHe MHTerpanabHbB X KpuBbHX. [lpy mnocrpoe-
HHH 3THX KDHBbIX, TOMHMO CTOKOBbBIX XaD2KTePHCTHK, HeOOX0AUMO 10~
NOJHHTEJNbHO YYHTHBATL JaHHbe IO TeMmepaType Bo3agyxa, atMocdep-
HbBIM OcAKaM, XaPaKTepH3YIOINM KIUMaTHYeCKHe yCJIOBHA W MHTaHHe
6accefina ucciaenyemoil pekn. HurterpasibHbie KpHBHE pDEYHOTO CTOKa,
TEMOEpPATYPH BO3AyXa H OCAJKOB HeJlecooOpasHO aHaJH3HPOBATH MO
NEepHOAAM € Y4eTOM H3MEHEHHsi BOJHOCTH B 30He (OPMHPOBaHHUS
PEeYHOTOo CTOKa.

HaMeHenne TaHTeHca yrjia HaK/OHA HHTETpaJIBHEIX KDHBBHIX peu-
HOTO CTOK4 B cTBOpAaX, ILe HMeeT MECTO HCMNOJb30BaHHE CTOKAa Ha
HYX bl OpOLIEeHHS MO CPaBHEHHIO ¢ HAKJIOHOM KDHBHIX CTOKa, TeMIle-
paTypbl BO3Ayxa H OcajikoB B o6maacTH ero (OpMHPOBAHHSA, AaeT BO3-
MOXHOCTb ONpEeNHTb Hayalo npoiuecca aHTPOMOTEHHOTO H3MeHeHHS
CTOKa, €r0 ypoBeHb H HHTeHcHBHOCTH [93].

BoanunoGanancosbii meTroA OH 3aKialouaercs B OLEHKe
6e3po3BpaTHOro BOAOMOTPeO/eHHs H BO3BPATHBIX BOJ € OpOLIaeMbIX
3eMelib. ITH XapaKTePHCTHKM OmpenelisiloTcsl MyTeM pacyera BOJHOT
GasaHca opoulaeMbix M 6orapHbix TeppHTOpmit (cM. pazaen 8). Taxoi
MOAXOA MO3BOJIAET PACKPHTL MeXaHH3M (POpDMHPOBAHHS M H3MeHeHHs
BOJHOro OanaHca OpOLIA€MOH TEPPHUTODHH, KOJHYeCTBEHHO OLEeHHTb
€r0 COCTaBJSIOLLHE H B NEPBYIO O4YePeflb CTOK ¢ MeNHOpHPpYeMbiX 3e-
MeJib.

CyulecTBeHHEIM [OTIOJNIHEHHEM K YNOMSHYTOH MeToAMKe SIBJASeTCS
coBMecTHOe paccMoTpeHue ypaBHeHus PBB yuacTka pycia pexu B 3o0He
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HHTEHCHBHQTO MCTIOJABIOBAHHS ee CTOKA ¢ ypaBHeHHeM BOJHOTo Oa-
JiaHca OpOIIaeMOT0 KOHTYPA, MPHJeTaiollero K pacueTHOMY Y4acTKY
pekn [96]. PycioBoii BoAHME GaslaHc AaeT BO3MOXHOCTb OLEHHTh
BO3/IeHCTBHe OpOlleHMs. KaK Ha OTJeNbHEe ero KOMIOHEHTH, TakK H
Ha PYCJOBHIH CTUK B LeJOM TIPH H3MeHEHHH B0J03afopa, BO3BPATHHIX
BOJ, €CTeCTBEHHHX TOTEPh CTOKA H AP.

Kak 6bui0 mokasaHo Bhoillie, NMPH TNpHMeHeHHH BoAHOOaNaHCOBOW
MeTOAuKH, Tpebyeresi 60abIIOH 00bEM HCXOAHOH HHpOpMalUMH 32 MJIH-
TelbHOe BpeMf. TaKHe MaTepHAJB MOMHO NMOJYYHTE JHLIbL B pe3yib-
TaTe NPOBeJeHHS] KOMIJIEKCHBIX 3KcnepHMeHTAaJbHBIX HCCJIeN0BaHuH,
yto u OblI0 BuinonHeHo 3Kcheguuueil ITH B 1971—1975 rr. B Gac-
cefinax pek Uy u Tanac.

Ilpn npoeKTHpoBaHHH OODBEKTOB MeJHODATHBHOTO M THAPOTEXHH=
1eCKOTO CTPOHTEJIbCTBA PACUET CTOKA peK ¢ HeHCKaXXeHHBIM THAPOJIO-
THYeCKHM pEeXHMOM B DA3JHYHBIX CTBOPax OOHYHO TPOH3BOAHUTCH TO
JNAHHLIM rHapoMeTpuyecKHx Habmopenui. Ilpy 3TOM paccunTaHHHe 32
INJIUTE/bHEIl TIepHOJI XapaKTepDHCTHKH (HODMH cTOKa, KO3(PHUHEHTH
BapHalH¥ H Ap.) SKCTPATOJHPYIOTCS HA TMOC/efyloniHe AeCATHJIETHS
6e3 Kakux-nubo nomnpapoxk.

Jlns pek ¢ npeoOpa30BAHHBIM pexXHMOM, TeM OoJiee TeX, Ha KOTO-
pPHX HAMETHJIOCh YMeHbLIeHHe CTOKAa Moj Bo3aeHCTBHeM HPDHralHOH-
HBIX MepONpHSTHI, ONpejeNeHHe YKa3aHHBIX XapaKTeDHCTHK CTOKa
OOBLIYHEIM TNyTeM BBHAY HEeOAHODOJHOCTHM PfJOB CTAHOBHTCH HEBO3-
MOMXHBIM.

B 3ToMm csayyae nepcleKTHBHaS OlleHKA H3MeHeHHs pPeyHOTO CTOKa
OCyLLeCTBISIETCH HCXOAsl M3 yueTa BOAHHIX pecypcoB Hccilenyefoii
TEPPUTOPHH (CTOKa 30HH (OPMHpOBaHHA) H cyMMapHoro 6e3Bo3Bpar-
Horo BopomnorpeOneHust 0 NPHHATOTO B pacyeT CTBOpa.

PacuetHoe ypaBHenne B ofiieM BHIe 3anHcHBaeTcsl ClleAyIOLIHM
obpasou:

Yo= ). Y, o — AE, (©4)

rae AE — cymMmaproe 6e3Bo3BpaTHoe BOAOMNOTpebiieHHe.
Hcnonp3obanne ypaBHeHHs (9.4) BO3MOXHO NpPH OTCYTCTBHH OILYy-
THMOTO TOAPYCJAOBOTO CTOKA B 30He er0 (JOPMHPOBaHMS, B PacieTHOM
CTBOpPE H NepeToKa TPYHTOBHIX BOA B coceqHHe OaccefHHL
B cBow ouepean

AE = AEop + AEgup + AExp, (9.5)

rae ALop U AEgpnxp — 6Ge3BO3BpATHHE NOTEpPH € OpOLIaeMBIX 3eMesb H
Bopoxpauuium, AFEn,— 3aTpaTel Ha NPOMBILLIEHHO-KOMMYHaJbHOE
BOROCHAOXeHue.

B npouecce HCNOJb3OBAHHA BOJHBIX pECYpcoB NSl OPOLIEHHS H
OPYTHX XO3fHCTBEHHHX HYX/ HepelKH cllyyaH, Korga jpaxe B Ipe-
Jenax ogHoro GaccefiHa }MMeeT MeCcTO TeppHTOpHANbHOe INepepaclipe-
JgeJicHMe CTOKa. B cBA3M ¢ 9THM Heo06X0QHMMO OLEHHTh pa3MepH mepe-
Gpocok croka no kaHanaM IT u BKmoyuTs HX B cCyMMapHoe 6e3B03BpaT-
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Hoe BojonorpeGieHHe (3aTpaThl CTOKa) HA AaHHOfl opomaeMofi Tep-

PHTOPHH.
Torna pacueTHoe ypaBHeHME NPHUHHMAaET CJENYIOLIEEe BBIpaXKeHHe:

Yu=2,Ys ¢ — AEop — AEgnxp — 1 — AEq,,. (9.6)

IlpH OTCyTCTBHH NAHHBIX O pa3Mepax 6e3BO3BPATHOTO BOAONOTpel-
JIEHHS HJH HeBO3MOMHOCTH €ro KOJIHYECTBEHHOTO OnpejeseHus A
npeiBapHTEIbHEX OPHEHTHPOBOYHHIX PACYETOB MCHOJB3yeTcss cnocob
SKCTPANOJISILHH HA TEPCHEKTHBY BBISIBJEHHOH TEHAEHUHH CHHXeHWS
CTOK2 peK MOJ BJHSHHEM OpOLIEHHS, T. €.

YH = Yu. coBp Sy)l AFopp (97)

rae Yy, cosp — peyHOl CTOK B p2cUETHOM CTBOpE Ha COBPEMEHHOM 3Tale
{cymecTtBylomee nonoxeHHe); Sy — YAEIbHOE CHHIKEHHE peyHOro
CTOKa, OTHECEHHOoe K ONpelesIeHHBIM 3HAYeHHSIM BBOJHMBIX OpoOIllIae-
MEX nioumaned; AF,p; — npupaiienne opolllaeMbIX 3eMesb Ha Nepchek-
THBY 110 OTHOLIEHHIO K CYLIECTBYIONIEMY NOJIOMEHHIO.

YaenpbHOe CHHXKeHHe CTOKa peK onpejesisiercs 3a MpellecTBYIOHIM
NPOTHO3Y HHTepBaJ '‘BpeMenH (5—10 JjeT), Haua/ibHHE H KOHEYHHE
TpaHHIBl KOTOPOTO XapaKTepH3YIOTCH PAa3JHYHBIMU 3HAYEHHSMH CTOKA
B PaCYeTHOM CTBODEe H Da3NHYHBIMH pa3MepaMH OpOIIaeMHX MNJolla-
Aell, a HMEHHO

Syn= (Vi — Yo)/(Fop — Fop) = AY/AFop. (9.8)

ITpubnukeHHOCTh pacyeTa 3aK/I0YaeTcs B MEXaHHYECKOM NepeHoce
Ha TepCHeKTHBY COBPEMEHHBIX CNOCOGOB BeleHMsi BOJHOTO XO3SIHCTBA,
TaK Kak He yuuthiBaeTca poct KIIJI opocuresbHEIX CcHCTeM, BHeape-
HHe pallHOHAJbHBIX PEXHMOB OpOLUEHHsl H T. M., a U3MEHEHHE CTOKa
CTaBHTCSl B 32BHCHMOCTh TOJIbKO OT NpHpallieHHsi mJomaneil opoliae-
MBIX 3eMeJib.

H3noxeHHHe MeTOAWYeCKHE MOJOMKEHHS SIBUJIHCD OCHOBOH  pJisi
KOJIHYECTBEHHOM OUEHKH COBPEMEHHBIX U TEpPCNeKTHBHHX H3MeHEeHHMH
croka pek Uy u Tanac noa BAHAHHEM OpOLIEHHSI.

9.1.2. CoBpeMeHHble H3MeHeHnN cTOKa pex Yy m Taaac

OueHka COBPEMEHHOro H3MeHeHHs cTBOpa p. Yy.
B poamne p. Uy paspBuTHe MeJNHOPAaTHBHOTO M BOAHOXO3AHCTBEHHOTO
CTPOHTE]bCTBA MOJYYHJIO Tropasfgo OOJblLIMA pas3Max Mo CP2RBHEHHIO
¢ nonuuoii p. Tanac. Cinegyer OTMeTHTb, YTO B CBSI3H C Pa3BHTHEM
opoumreHusi B Gaccefine p. Uy cToOK ee Ha pA3NIHYHEIX STaNax npeTep-
nepBasl 3HaYHTeNbHble H3MEHEeHHS.

V3yyeHHe HCTOPHH OPOILIeHHS YKa3blB2E€T Ha TO, YTO CTOK IJIABHOM
apTepdH B TOH HJIH MHOH cTeneHH OBl HCKaXXeH BOAOXO03SHCTBEHHBIMH
MepONpHATHAMH elile B Haualie 3TOro BeKa. B sToT mepmop opouieHue
TATOTEN0 B OCHOBHOM K NMPHTOKaM p. Uy, 4To B 3HAYHTENIbHOH CTENneHH
CHHXAJI0 BOOHOCTh NOCJeHHX B YCThSX.

Kak cnenyer us puc. 9.1, 3a nepuoa ¢ 1911 nmo 1971 r. croxk p. Yy
na yuactke c. Opro-Toko#t — Bypynnaiickuii Moct, Ha KoTopoM HMe-
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I0TCS JIHLIb He6oJblnne BOA03260DH, H3MEHHIICH B CTOPOHY €r0 yMeHb-
wenun. [IpuunHo# siBnaeTca BBoj B AefictBHe Opro-ToKoficKoro Bojo-
XpaHunuila B 1957 ., 4To NOBJEKNO 32 co6OH pe3Koe CHHMKEHHe CTOKa
PeKH B 3MMHHM{i NepHoJ M TOBHILIEHHE NMOTEPb €TO B ee pycyie BO BpeMs
JIETHHX TONYCKOB U3 BOJOXPaHMJIHINA.

an¥c
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Puc. 9.1. Uamenenne croka p. Uy no ee joimHe 32 pasfHuHHe
TOJH.

AHanoruuHele U3aMeHEHHS CTOKA, HO B GOJIbLIMX pasmepax, TmpocJje-
Kupatorcsa ot Bypynnafickoro Mocra BHH3 o TeyeHmio p. Uy no c. Mu-
aa¢an, Toe 3a paccMaTpPHBAaEMBIH NepHOA GoJslee CyllleCTBEHHOe yMeHb-
lienHe CTOKa Habmofaercss 3a cHeT BO3pACTAlOMHX BOA03a60poB
B OpOCHTeJbHBle KaHaJH.

HecmoTps Ra cHHKeHHe TOLOBHLIX PACXONOB BOJH B BOCTOYHOMN
vactH Yyfckodi pgosuubl or maotuHH 3BUK BHH3 mo peke nabmiona-
ercq NpHpallleHHe ¢TOKA PeKH A0 CTBopa y Kiax uM. Uanaera. Cnenyer
OTMETHTb, YTO B HACTOANIEE BPEeMs 3TO yBeJHueHHe OGYC/JOBJIEHO MO-
cTynyeHueM B pycnio p. Uy smknuHusaomuxcs sog (paHee [82] sgech
Rabilofannch norepH) H cOGpPOCOM H3JHUIKOB OpOCHTENBHHX BOJ MO
KOJJIeKTOpHO-ipeHaxKHoH cetH. Haubonee KpynHbM c6pocHBIM Tpak-
TOM sBAsieTcs pycio p. Ak-Cyy.

Hmxe TamytkyJabcKOH TJIOTHHB CHOBA OTMENAeTCs  CHHXKe-
Hue croka p. Uy, Tax KaK Bolo3abop Ha 3TOM yuacTKe He KOMMNEHCH-
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pyetcss GOKOBOH TNDHTOYHOCTBIO W MOCTYIJIEHHEM BO3BPATHHIX BOJ.
3mech TPOH30LINM 3HayHTe/bHEIE M3MEHEHHWS d BO BHYTPHIOLOBOM
pacnpefilenenuu croKa. ['uaporpad pacxofOB BOAB HOCHT IPSMO IIpO-
THBOTIOJIOXKHBIH XapakTep HaburopasmeMycsi paHee, KOIa OpOILEHHE
3jgech OBUIO Pa3BUTO He3HauHTeNbHO [32].

IlpuBeneHHL* aHanus croka p. Uy paer Julllb KauecTBeHHOe INpea-
CTaBJeHHe O er0 H3MEHReHWsX N0oJ BO3JeHcTBHeM X03sificTBeHHOH Hes-
TeAbHOCTH. JInst  KOJHuecTBEHHOH OLEHKH  H3MeHeHHs  CTOKa
p- Uy 6Bl10 BEI6paHo TpH cTBOpA: y ¢. MuisigpaH, knx um. Hanaesa u
cBx uM. AManrenpabl {c. PypMaHOBKa), KOTOpBiE 3aMBIKAIOT KPYIHbie
MaccHBBI ODOILEHHS] COOTBETCTBEHHO B BOCTOYHOH, LEHTpaJbHOH H 3a-
nagHoi yacrsix Yyiicko#i gonuHH. Bce TpH myHkTa o6iajaloT AOCTa-
TOYHO JNHTEJBHEIM psifiom HabmiofieHuit. I1pH aHannse cTOKOBOTO psina
p. Uy y c. Muasipan 3a pannue rogu (Ko 1939 r.) GeutH mcnoJib3o-
BaHBI MaTepuaJibi HabmoaeHuil y ¢. [eoprueska.

Pacuer ecrecTBeHHOro cToKa peKH 30HH ero (OpPMHpPOBaHHS BH-
nonHen 3a 1930—1975 rr. Boaubie pecypchl BepxoBbeB p. Uy oueHH-
BasHCh 1O cToKy p. Hy y c¢. Koukopka u croky p. YUoHr-KeMus B ycThe.
Jlauubie no pacxofam Bofel p. Uy B cTBope BHie ycrbsi p. YOHI-
KeMun He HCNOJB30BaJMch, TaK KaK B CBSI3H C BBOAOM B JeficTBle
Opro-Tokofickoro BofoOXpahuauma (1957 r.) ecrecTBeHHoe BHYTDHIO-
JAOBOE paclpefieJleHHe CTOKa B 3TOM CTBOpe Pe3Ko H3MEeHHJIOCEH.

OueHka cyMMapHOTo mpuroKa BoAH B YylcKyio A0NHHY (HeHcKa-
JKEHHOTO XO3sIHCTBEHHOH NesiTeNbHOCTbIO) NpOH3BeAeHAa Ha OCHOBAHHH
o6o6LleHHsT MaTepHaJos HabmwoleHHH 1o 49 HayyeHHHM GOKOBBIM
nputoKaM (36 neBoGepexHbiX H 13 npaBoGepexHBiX).

CornacHo H3/10XeHHOH Bhbillle MeTOAHKe OBUIH MOCTPOEHB! TpadHKH
CBSI3H CTOKAa peKH 30HBl e€r0 (OPMHpPOBAHHS H DACXOJOB BOJHl B HC-
CielyeMbiX CTBOpaX JJisi Ce30HHbIX M TOAOBHIX 3HAUYEHHH CTOKA.

Hns p. YUy y ¢. Muasibpan (pue. 9.2) 0603HaymWIHCh TpH COBOKYI-
HOCTH ToYeK, ofpasyioliye 3aBHCHMOCTH, COOTBETCTBYIOLIHE CJeLyIo-
wum nepuomam: 1) 1930—1943 rr., 2) 1946—1961 rr., 3) 1962—
1975 rr. TlepBas rpynmna toyek Momer GbITh OTHeceHa K yCJIOBHO-ecTe-
CTBEHHOMY TNeEpPHOAY, KOTOpBifi XapaKTepH3yeTcsi He3HAUHTeNbHBIM BO-
Ao3atopom u3 p. Uy. HapyueHne yKa3aHHOH 3aBHCHMOCTH OHUIIO
oGycnoeneHo crpouredbctBoM 3BUK, Korsa B HayanbHO#H cTafuu €ro
SKCTUTyaTauHd BoR03abop ocymectsisiicsi u3 p. KpacHoll, B pesyib-
TatTe Yero OpPHTOK BOAB B pycio p. Yy yMeHBIIHICH, YTO TOBJEKJIO
B CBOIO Ouepejb cHHXeHHe cToKa p. Uy y ¢ Muasacan. Ilosromy
TOYKH Ha rpadukax 3a 1944—1945 rr. siBnsiioTcss Kak OBl mepexoj-
HBIMH OT TepBOH COBOKYNHOCTH KO Bropo#i. B 1946—1947 rr. ronogHoe
Ccoopy»KeHHe noAanuThiBatomero Kanana 3BUK 6wio BuBeaeHo Heno-
CpeiacTBEHHO H3 pycaa p. Uy, uro NpHBeno K 06pa3oBaHHIO Ha puc. 9.2
BTOpO# 32BHCHMOCTH, [eficTBHe KOTOpOH Npociexusaerca no 1961 r.
Tperbsi cOBOKYNMHOCTH TOUeK Bbi3BaHA BBOAOM B JeHcTBHe KaHana
BBYK, nauano paboret Kotoporo orHocutcst K 1958-—1959 rr. Takum
06pa3oM, KaxaHH pa3 B pe3yjbTare CO3ZAHHS KPYIMHOTO THAPOTEXHH-
HYeCKOro y3Jja NPOHCXOMHT 3aMeTHOe H3MeHeHHe KOJHYECTBEHHBIX Xa-
PAKTEPHCTHK CTOKa.
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Anasiornunbple H3MeHeHMst HabjlogarTcss M ANA  BEreTrauHoHHOTO
CTOKa.

Ipauku sapucuMoctH BHAA Yu = f(X Y5 @) AN ABYX ApPYTHX
cropoB (xax um. Yanaesa u c¢. Pypmanoska) {puc. 9.3) zaor OCHO-
BaHHe TOBODHTbL O TOM, YTO CTOK p. Uy B 3THX DYHKTax NpaKTHYeCKH
Hie H3MEHHJcSl. 3HAUHTENIbHOE OTKJIOHEeHHe oT o6lleil COBOKYIHOCTH
TOYeK uMeeT MecTO JHWE noche 1973 r., 4yTo oGbsCHAETCH CTPOHTEND-
crBoM TamyrkyJbcKOro BOAOXPAHM/MILA H YBEeJHYCHHEM MNOTEpb ped-
HOTO CTOKa, CBSI3AHHBIX C 3aMOJHEHHEM HOCNefHero.

Yume
dl]r a)

70

&0

1 L 1 1 1 ! 1, 1 3
0 80 &0 10 W80 S0 W0 M0 LY q Ml

@
’050

Pre. 9.2, 3aBucumocts croka p. Uy y ¢ Muasadan (Ye) oT cToka 3oHm
dopmHpoBaHna (Y Ya ¢).

@ — ronoBolt CTOK, 6 — CTOK 3& BErC€TAUHOHHBLIA nepHos. CBeTsbll KPYMHOK — go 19451,
KpecTHK — 1946—196t rr, yepHas Touka — 1962—1975 rr

IlockoabKy crok p. Uy y c. Munsipan yMeHblIHJcS BecbMa 3Ha-
YUTENIBHO, TO CHefoBaJ0 OBl O0XMAaTh TAKOTO XK€ CHHXKEHHS cTOKa H
B HuXesnexaumuX crBopax. C Apyro#t cTOpOHBI, MOCKOJBKY aHaJOTH4-
HOTO yMeHbLIEHHS! B 3THX CTBOpaX, KakK cieflyer H3 puc. 9.3, He oTMe-
Yaercsl, HeOGXOUMO IPOBeCTH MOMOJHHTEJbHBIH AHAJIW3 NpPHYHH He-
H3MEHHOCTH CTOKa B HCCJAeAYeMBbIX NMYHKTaX H BBISICHHTh HCTOYHHMKH
ero nonosueHusi. Ilociegsee HMeer pemapoilee 3HAaYeHHe MPH COCTAB-
JIeHHH TIpOTHO3a cTOKa Ha nepcneKrHBy. C 3ToH Uenblo ObliM cone-
craBJeHb OCpe[fHeHHbe 3HAUeHHA pacXOJOB BOAb 32 CHHXDOHHBIE
TlepHOAH B C1BOpax  30He (POPMUPOBaHMS cTOKa pekH (rabn. 9.1)

Hauusle ta6a. 9.1 mokasbiBaior, 4T0 croK p. Uy 30HH ero ¢op-
MHpOBaHHsI 3a paccMaTpHBaeMble TIEPHOABl OCTABAJICs HEM3MEHHBIM
M, CJIeoBaTeNbHO, KosiebaHHA CTOKA B HcelefyeMEIX CTBOpax MOTYT
6biTh 00yCIJIOBJEHBl TOJMBKO (PAKTOpAMH AHTPONOFEHHOTO TNMpOHCXQXKAe-
HHA, T. €. X03siIHcTBEHHON AeATeNIbHOCTBIO.

M3 s10it e 7alanmuel cieayer, uT0 TrOAOBOH cTok p. Uy
Y KaX HM. Yanaesa yMeHbUIHJICA Bcero Ha 5 m¥/c, T. e. yOblib ero He
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BHIXOOHT 38 Tipellejibl TOYHOCTH pacuera croka. Boasocrs p. Uy
y c. PypMaHOBKH He npeTepnepasd KaKHX-JTM60 H3MeHeHHH.

Bo BHyTpHronosom pacnpenesieHHH cToka p. Uy B paccmarpHBae-
MBIX CTBOpaX TIPOH3OLLIH KopeHHbIE TPeo6pa30BAHMA: CTOK YMeHb-
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Prc. 9.3. 3aBrcuMoctb croka p. Uy ¥ kKiX BM Yanaesa (/) n y ¢ ®yp-
maHoBKa (II) (Ys) or croka 30HH ¢opmupoBanHa (X Yz ¢).

a — rofioofl CToK. 6 — ¢TOK 38 BEreTaHOMHWA NepHOZ

IIKJICH 33 BereTallHOHHbIH MepHoA Y YBEJIHYMJICH 32 HeBereTallHOHHBIH.

Y6uIb cTOKa JetoM oOyciopsieHa Bospocuium — Bofo3abopom Ha
QPOWeRKe, A YBEIWUCHYE €rQ B TeYEHUE QCeHHe-3uMHero nepHona (IpH
HEH3MEHHOM CTOKe 30HH ero ()opMHpOBaHHfA) o6bsicHAeTCH ToOCTyNJe-
HHEM BO3BpATHHIX BOJ C OpOMIAEMBIX MacCHBOB. JloKa3aTeslbcTBOM
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Tabsnua 9.1

CTOK M ero uameHeHue AY, BO spemenu p. Yy no mepuoaam, m3fc

T'onosoft cTOK BereTauuonnnlt | Hesererauuou-
CTOK Hbili cTOK
Creop [lepHoA, roap!
2ag | Yu b SR v, |Z¥,, o Y
kax uM. Yanaesa 1930 —1943 106 69 140 69 | 56 83
1962—1975 106 64 140 46 | 56 88
AY, 0 -—b 0 —13 0 5
¢. PypMaHOBKa 1930—1943 121 60 162 46 | 63 81
(cBx HM. AMmaurenpnu)| 1962—1975 121 60 162 31| 63 97
AY, 0 0 0 —~—12 0 16

STOMY CJYXHT H3MeHeHHe TMAPOXHMHYeckoro pexmuma p. Uy. Hccie-
JIOBaHHA MOKa3biBaIOT, YTO B 30He (POPMHPOBAHHS CTOKAa MHHepasH3a-
LHA peyHbIX BOJ OCTaeTca HEH3MeHHOH H cocTaBjiser NPHMEPHO
0,25 r/fnm®. B cBoio ouepens wMuuepanusauus p. Uy B creope
y kix uM. Uanaesa B 1938 r. GOniia paBHa 0,25 r/am®, a B 1972 —
0,75 r/am3, 7. e. Bospocia B TpHu pasa. Coaepxkanue Hona Cl yBenn-

GHJIOCh B J1Ba pasa, a Hona SO4— B NATh pa3. AHajiua mpHBENEHHBIX
JAHHBIX NOKA3BIBAET, YTO IJIaBHBEIM HCTOYHHKOM cONel B BOJle ABJASIETCH
BBIHOC HX H3 TOJILIH NOYBOTPYHTOB OpOIIaeMbIX MacCHBOB.

Kakue ke TpHUHHHE OGYCJOBHJIH OTHOCHTEJbHYIO HEH3MEeHHOCTDb
cToKka p. Uy? Briue yxe orMmeuasoch, YTO yBeJIHYEHHE ee CTOKa 3a
HeBeraTHLUOHHHHA nepuoJ B HEKOTOPOH CTENeHH CKOMIIEHCHPOBAJIO €ro
y6uuib sietoM (ra6n. 9.1). Kpome Toro, 4acrtb COBPEMEHHOIO CTOKa
p. Uy ¢dopmupyerca 3a cuer c6pOCOB BOAH ¢ OpOIIaEeMBIX NOJell H
yBesiHYeHHS] BHIKIMHHBaHHSA [PYHTOBHIX BOJ.

O BennynHe c6pocoB OpocHTENBHBIX BOJ € JiepoOepeKHoro oporae-
MOTO MAacCHB2 MOKHO CyAMTh IO NAHHHIM O cTOKe p. Ak-cy. B 1932 r.
no 3Toii peke Ao p. Uy goxoamno jguub 4 M3/e-ee croka. B macros-
tiiee BpeMsi cTok p. Ak-Cy npH ee BmajgeHun B p. Uy cocrasiser
8—10 m%/c. Takum o6pasom, npurok no p. Ax-Cy ysesnnusics B ABa
pa3a npH OTHOCHMTEJBHO OZHHAKOBOH BOAHOCTH 3TOH DeKH, YTO MOMXHO
06bACHHTh BO3pacTaHHeM cOpoca B Hee H3JMIIKOB OPDOCHTEJNbHBIX BOJL
¢ 3BUK u apyrux xauajos.

Hamenuncst nponecc somooGMeHa pycina p. Uy c¢  mpuieraouei
Teppuropuel. Corsacno pa6ore [82], Ha yuacrke p. Hy or UyMHIIcKO#
nioruHsl 1o ¢ Yypmanoska B 1911—1915 rr. mabaonanuce notepk
peuHBlX BOJ B paamepe 8—9 M3/c, B HacTosilllee BpeMs 3JECh yKe
HMeeT MecTo BHKJIHHHBAaHHe TPYHTOBHIX BOJ B KO/IHUecTBe 24—26 M3/c.
Venuuenue MPHTOKA IPYHTOBBIX BOJ K pyciay p. Uy Takxe BH3BaHO
CTPOHTEJILCTBOM  KosulektopHO-ApeHaxHoH cerH (KJIIC), ocobenno
B nepobepexkHOl uactn UyhcKoll AosuHBE (0Olias npoTAXKEHHOCTh
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KJC cocraenser cpeime 2000 kM), uro cmocoGerBopanio cpaboTke
B PEKy MHOTOJIETHHX 3aMdcOB MOJA3EMHBIX BOJ.

HeMaJjioBa»HyI0 pOJIb CRIFPAsio OocyllleHHe 3a60JI0YEHHHX Y4YaCTKOB
B nofime p. Uy, yHHMYTOXeHHe BJaroJiloGHBOH PACTHTENbHOCTH, YMEHE-
HIEHHE pPA3JIHBOB PDEKH B pe3yjbTaTe pYCJOBOTO pEryJHpOBaHHA H
BO03a60pOB.

CooTHOILIIEHHe cyMMapHOTO G6e3BO3BpaTHOTO  BoAoNOTpebieHHud,
onpeesIeHHOTO N0 PA3HOCTH MEXKAY (HDaKTHYECKHMM TPHTOKOM BOAH
¢ ropHoro ofpamJjieHHs H OTTOKOM ee B crBope (y c. PypmaHoBKa),
¢ paccuMTaHHBIM 6Ee3BO3BPATHBIM BOAONOTPE6/IEHHEM HENOCPELCTBEHHO
Ha OpoLlaeMBbIX TOJISIX XapakKTepH3yercs AaHHBIMH Ta6h. 9.2.

Ta6nnna 9.2
UsmereHse CTPYKTYpn Ge3poampathoro soaonorpebiaenns (m3/c) B Yyiickoil poaume
be3so3ppaTHOe BOMONOTpebAeHBE 19411945 rr. 19621975 rr.
CymmapHOe 66 65
3a cueT OpOUIEHHN 50 71
3a cyeT HcnapeHHs
C eCTeCTBEHHHIX YTrOZHH 16 0

M3 npHBegeHHBIX AaHHBIX cieayer, 4to npuMepHo 30 Jer Tomy
Hazan cymmapHoe Oe3BosBparHoe Bojonorpebienwe B Yyiickod po-
JIHHE COCTaBJIsyo nopsiaka 66 m3/c; npuuem 76 % H3 HHX 3aTpauuBa-
JIoch Ha XO3sIiCTBEHHBIE HYXAHI, ocTajbHble 24 Y%, mo-BuAHMOMY, 06s-
3aHBl CBOHMM IIPOHCXOXJIEHHEM ecTeCTBEHHbIM NpHYHHAM, B OCHOBHOM
HCMAPEHHMI0 C YYACTKOB, 3aHATHIX BJaloJIOGHBOH DPaCTUTENBHOCTBIO.

B Hacrosiniee BpeMs poJb BoaonoTpef/eHus Ha eCTecTBEHHBIX
yroabax ceeseHa A0 MuHuMyMa. PacuetrHoe Ge3Bo3BpaTHOE BOAOMNO-
TpebiieHHe ¢ moJiefl OpOLIEHHS JaXKe MpPEBBIIAET CyYMMapHBIE Ha
6 M3/c, BepoATHO, 32 cYeT MPHOJHIKEHHOCTH NMPOBEAEHHBIX OleHOK. Tem
He MeHee CTAHOBHTCH OYEBHAHBIM, YTO Ha COBPEMEHHOM YPOBHE KOM-
neHcallHOHHBle BO3MOXKHocTH  YylicKoH n0JHHB HCuepnaHel H TpH
JaJbHEeHAIlEM pasBHTHH OpONIEHHA CJENYeT OXHAATh HpPOrpPeccHpyio-
ulero cHuXkeHHsa ctoka p. Uy. BoinosHeHHbe BojgHOGasiaHCOBHIE pac-
YETHl COMJIACYIOTCS € TeOPeTHYeCKHMH co00paKeHHAMH N0 AaHHOMY BO-
npocy, H3JOXKeHHbBIMH B MartepHasiax IV BcecowaHoro ruaposoruue-
cKoro cwe3aa [17].

Ornenka HaMeHeHHsl ctoKa p. Uy noj BJMSHHEM OpOIIEHHS, MOJY-
yeHHasi ¢ nomomwio rpadukos Y, = f(X Ys.9) (cM. Tabi. 9.1) xa-
paKTepH3yeTcsl JaHHBIMH, DpHBeJeHHBIMH B Tabj. 9.3.

BeHay orcyrctBHs TecHOH 3aBHcHMOcTH Yy = f() Ya. ¢) cHHXeHHe
croka p. Uy y ¢. Munagan 3a HepererallHOHHBIHE NEPHOJ MOJIyYeHO IO
pPasHOCTH MEXAy CHHXKeHHEM CTOKa 33 IOJl H 32 BereTallHOHHBIH me-
pHoOZ.

Han6osbmas y6euib croKa (POJOBOTO) MPOCIIENKHBAETCH B BOCTOY-
HO# yacTH YUyflickoll J0MHHE], THEE o cpaBHeHMIO ¢ 1930—1943 rr. cHE-

232



Ta6anua 9.3

PacueTHoe Hamerenne ctoka p. Yy AY. non BausnneM opolaeMoro semaepenus,
1962—1975 rr.

Crok
aa ron aa BereTalMOHHH# | 3a HeBereTAUHOHHHEK
nepuon nepHon,
Crsop

Mifc Y% M3fc % M3/c %
c. Munsadan —35 65 —37 64 —32 60
KJX UM. Yanaesa —b 7 —13 22 5 6
c. Pypmanoska (cBx UM 0 0 —12 26 16 20
AmavresbjH)

¥EeHHe BOAHOCTH pekHd 3a 1962—1975 rr. cocraBuno 66 %. IlpumepHo
Ha CTOJIBKO K€ TMOHHM3HJICH CTOK W B PasjIHUHBIE CE30HLI, Tofbl.

BeaBosBparhoe BoJonoTpebseHHe ¢ opollaeMmbx noJei ¢ 40-x ro-
JIOB /10 HACTOSILIErC BPEMEHH YBEJIMUHJIOCH TOJbKO Ha 3 M3/c. [1pHHNM-
Masi OKpYIJIeHHO 3710 3Hauenwe ¢ 30-x rofoB paBHEIM & M%[c, ciexpyer
cunrarh, 4to ocraabHbe 30 M3/c 06ycioeienn Boapacralolium 3a60-
pOM BOJAH B KaHaJibl H Nepe6pocKOl 3HAYHTEJbHOH YacTH 3THX BOJ
Ha yyacTKHM [OJHHBI, HaXoAasiluecss Huxke ¢, Munspan. Takum obpa-
30M, OCHOBHas POJib B NPOLECCAX YyMEHbIUEHHH CTOKAa B 3TOH yYacTH
YyHcKoll 10JHHB NpHHAMJIEKHT HENOCPEICTBEHHOMY H3BhATHIO BOLHEBIX
pecypcoB u3 pycsaa pekd. Boaw pek Uy u KpacHofi, nepe6GpoileHHEe
Ha HHXeJexalllHe Y4YacTKH, COBMECTHO C OCYIIECTBJEHHBIM 3Jech BO-
AOX03aHCTBEHHBIM W MEJHOPATHBHEIM CTPOMTENBCTBOM, BHI3BAJIH CY-
HlecTBEHHEIE H3MEHeHHs] BOAHOTO 6ajiaHca B LHEHTPANbHOH W 3anaaHol
gactax Uylickoii fonHHEL. B peaysbrare ypesiHUEHHS NOBEPXHOCTHOTO
H NOA3eMHOTO NPHTOKAa BOJH C y4YacTKOB, 3aHsTHIX paliee BJIAToJiko-
GUBOH paCTHTEJNbHOCTBIO, [POLIECCH CHHXKEHHS CTOKA B TEYEHHE M-
TEJbHOTO BpeMeHH Obliu 3aMenseHbl. TonbKo BHavaje 70-x rojoe
B CBfI3H ¢ pOCTOM 6e3BO3BPATHHIX TMOTEPb CTOKA Ha OPOILEHWE W CTPO-
HTEJBCTBOM TamyTKyJIbCKOTO BOJOXPaHHAMILA OOHAPYXKHJIACh TEH-
DEeHLMA K yMeHbIIEeHHI0 croka p. Uy, KOTopaf B MOCJEAyIOLIHE TOLbl
mpoJlodikada yeuausatees (tabir. 9.4).

Kaxk BupHo H3 tabi. 94, HauboJiblliee yMeHbilIEHHE CTOKA NPOHIO-
U0 B cpeiHeM W HWXHeM TeyeHHH p. Uy. Oco6eHHO pe3Ko OHO mpo-
SBHJIOCH Ha ydyacTKe KiIXx HM. Yamaesa — cBX uM. AMaHreJbjml, rie
Bonosabop u3 peks B 1976—1983 rr. no cpaBHeHHIO ¢ mpejlUECTBYIO-
HIHM NEPHOJIOM BO3pOC HMOYTH BIBOE.

OueHka coBpeMeHHOro uaMeHeHus ctoka p. Taznac
HOJ BJIHSIHHEM OpOIIAEMOro 3eMJeAeJdHs IJra OLEHKA
OCYILECTBAAJACH [YyTEM CONMOCTABJIEHHS PACXOAOB BOJABl B CTBOpax
¢. Kuponckoe u <. [TokpoBka co cTOKOM 30HH ero ¢opMHpoBaHHsA. 3Ha-
YyeHHe CTOK2 30HH €r0 (POPMHPOBAHMA MOJYYEHO IO JAHHHIM MHOTO-
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Tabauna 9.4

UsMmenende rogogoro cToka p. Yy AY,, 1930—1983 rr.

'_7 Crok, M3/c
AY, 9
ITepHOA, rojB s crnope A”a a
¢. Munadan
1930—1943 54,4 _ _
1962—1975 19,4 35 65
1976—1983 14,9 39,5 73
kJx uM, YanaeBa
1930—1943 69 — —
1962—1975 64 5 7
1976—1983 43 26 38
: CBX HM. AMaWrenbin
1930—1943 60 — —
1962—1975 60 Q Q
1976—1983 25,7 34,3 57

JIETHHX rufipoMerpuyeckux nabsiosenuit (1940—1975 rr.) na p. Tanac
H Ha CceMM TDHTOKAaX TIPH BHXOJE MX M3 TOPHHIX YIIEJHH B JOJHHY.
Crtok Heu3yuYeHHHX peK coctarifier okojio 1,0 m3/c (mo ouenke Kup-
THSTHNIpOBOAX032) H TOTOMY He NPHMHAT BO BHMMaHHE TNIpH pacyere
cTOKa 30HHB ero (QopmupopaHus. ComocTaBjieHHe NPOBOAMNOCH TPH
NOMOIIH MOCTPOEHHSA 3aBHCHMOCTEH CTOKAa B 3aMBIKAIOIEM CTBOpE
Gaccefina Yx 0T cyMMapHOro cToka 30HH (popmupoBanus ). Ys ¢. He-
CMOTpsi HA MepeHOC ToCTa, JaHHbIE O CTOKE B cTBOpPE y c. [loKpoBckoe
oObe/lHHEHB B OJMH Pfij ¢ JaHHBIMH N0 cTBOpPy y c. I'posrekoBo. H3-3a
IpONycKOB B HaOslofeHusx TpH mepeHoce mocra (1967—1979 rr.)
pacueTsl M3MEHeHHS cToKa y c. IloKpoBckoe 6osee npuOGIHMKEHHHE,
yeM /s cToka y ¢. Kuposckoe. Ilo pacmosoxkenuio Touek, o6pasymwo-
IIHX TIepBYIO 3aBHCHMOCTb Ha rpaukax puc. 9.4, MOXHO CcKasaTh, YTO:
B cTOKe p. Tanac B TeueHwe AJuTeJbHOro mepuoja (1941—1963 rr.)
He o6HapyXHBaeTcs CyllecTBEHHBIX H3MeHeHH#. [Ipupoct opomaeMnx
3eMe/lb B 3TO BpeMs Obl He3HaYWTEJIbHBHIM, 3aBHCHMOCTH, OTHOCH-
Hecs K AaHHBEIM 10 1963 r., IPHHATH 32 XapaKTePHCTHKY YCJIOBHO-
€CTECTBEHHOTO TIEPHONA, OTHOCHTEJIBHO KOTOPOTO H BRINMOJHAJIACH
OLlEHKA COBPEMEHHOTO Hu3MeHeHM# cToKa. C cepenunsl [960-x ronos.
nocsye NOCTHAKEHHS NJollaneit opouieHust 69 Thic. ra HaMeuyaercsl Io-
fIBJIEHHe BTOPOH 3aBHCHMOCTH, € NOMOLIbIO KOTOPOH YCT@HABJHBAETCH
yMEHbIIeHHE CTOKa HecsenyeMol pekH. PacyerHoe cHuKeHHE pacKo--
OB B cpefHEM 3a roj| H 3a BereTalHOHHHH nepuoxn (tabj. 9.8) mo-
nyqexz}o‘lno pasHHIle OPJMHAT 3aBHCHMOCTEH, MpPeJCTABJEHHHX Ha
puc. 9.4,
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Kak BuAHO #3 Taba. 9.5, cHHxkeHHe CTOKA HEBEJMKO: rojoBOTO —
12—17 %, Bererauuonnaro — 1416 9%, cHuKeHHE HEBeTeTallHOHHATO
croka (5—19 %) BBHOY OTCYTCTBHSL HajJeXHOH 3aBHCHMOCTH Yy =

Y, v
wl a}

40+

R
1

- 4 [ L 1 1 1 1 1 a1 !

A A " 0 W N 60 W Sgw¥ke
Puc. 9.4. 3aeucumocts ctoka p. Taaac y c. Kuposckoe (/) H y c. ['poaexoBo
(c. Tlokposka) (/) (Yx) OT croka 3oHH ¢opMHpoBaHHs (3 Ya. ¢)-

a —ronoBoll CTOK, 6 -——CTOK 3a BeretalHOHMbill mepuon. I — mo 1963 r.. 2 — 1964—1975 rr,

=f(X Ys ¢) mOAyYeHO N0 Pa3HHUE MeXKAy 3HAUEHWSMM YMEHBIUEHHS
«CTOKA 32 TOJl ¥ 33 BEreTauHIo.

B crBope y c. IlokpoBka HerererauuoHHHH CTOK CHH3WiIcH Oonee
CYIIeCTBEHHO TI0 CPAaBHEHHIO cOo CTOKOM y c¢. Kuposckoe, uto obn-
fICHsieTcsT BBOJIOM B 3KCIUIyaTauMio ¥ 3anojHenHeM KHposckoro sono-
XpaHHIHILA.

Hapo ormeruts, uro nepuon 1964—1975 rr. ans p. Tanac xapak-
“TepU3yeTcs OTHOCHTEJIBHO NOBHILIEHHOH BOAHOCTHIO 30HH (OpMHPOBa-
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Tabauna 9.5

HSMCHCHHB CTOKa p. Tanac noA BJIHAHHEM OpomacMoro ACMJICRCAHA,
1964—1975 rr.

Crtok
38 O 3a BereTayUOHHR 38 HEBETeTALHORHALH
Dlynkr NepHoA nepron
M¥/c % M3 /e % M3 /c %
c. Knposckoe 4 \ 12 6 l 14 1 5
c. Ilokpoeka 5 17 5 16 5 19

HufA ee cTOKa (MpHMepHO Ha 5 Y% BHie cpenHeil BoaHocTH 3a 1940—
1963 rr.). Ilpu cpennell WM TOHHKEHHOH BOAHOCTH DEKM yMeHbIe-
HHEe ee croKa 6bLio 6wl GoJjiee CyllecTBeHHHIM B a6COJIIOTHHX 3Haue-
HusAXx. Takum o6pa3oM, COBpPEMEHHOe CHHXEHHe TOJIOBOI'C CTOKa Olle-
HHBaeTcsi B pasmepe 4—5 M3/c, uTo 06yCJIOBIEHO YBeJHYEHHEM 6e3-
BO3BpATHOrO BoACHOTPelJIeHHST B OpOIIAEMOM 3eMJEAEJNHH H nepe-
6pockofi wacrtn croka p. Tanac (s pasmepe 2—3 wm3/c) mo TIIK
B Gacceily p. Acch, a Takxe BJHfHMeM 3Kcmayatanud Kuposckoro
BOJOXPaHHUJIMILA.

B nocaenyrounii nepHoa (1976—1983 rr.) cumxenue croka p. Ta-
Jlac TIPOJOJIXKAJIO YBENHYHBATBCSA, UeMy CHocOoOCTBOBAJIH TPOACJIKAIO-
IleecsT pa3BHTHE OPOLIEHHs W HOHHWeHHas (npuMepro Ha 10 %) Bon-
HOCTh peKH B O6Jacrh (QOpMHPOBaHHA crtoKa. ¥ c. KupoBckoe mop
BIHSIHHEM XO3SHCTBEHHOW JEATENbHOCTH CpeJjHMe ToJOBble pacxois
N0 CpPaBHEHHIO CO CTOKOM 33 YCJOBHO-ECTECTBEHHBIH MepHOJA yMEHb-
mwuinch Ha 25 %, a y c. TTokposka —mua 35 9.

3HauHTeNbHOE YyMeHblElHE CTOKa PeKH Ha ydyacTke ¢. KHpoB-
ckoe — c. [lokpoBKa 06ycJIOBJIEHO He TOJIBKO POCTOM G€3BO3BPATHBIX
noTepe Ha OpOIIEHHe, HO W YBEJHUEHHEM Bojo3a60pa BOJAH B Ka-
HaJIbl, OCyLleCTBJSIOI(HE Tepe6pocKy cToKa Ha y4acTKH Gaccefina
p- Tanac, saxonsiuiHecss HHXe c. ITokposckoe.

B cpeaneM u HixkHeM TedeHHn p. Tajac ee CTOK yXe H3IZaBHZ
661 HCKaxeH Bojo3aGopaMH Ha opomenue. ['uaporpad umeer oryer-
JIHBO BBIpAXKEHHYIO JIETHIOIO MEXKEHb, YTO FOBOPHT 06 O6paTHOM XOje
CTOKa N0 CPaBHEHHIO ¢ Ero ECTECTBEHHBIM THAPOJIOTMUECKHM pEeXM-
MOM. B HH30BbsiX peKu y ¢. ¥Yuapaja cpequHe TOfIOBBIE PACXOAH BOILI
npuMepHo A0 Hauana 70-x ropos coctaensny 8—10 m%/c. Yike cBuine
10 ner peunnsle BOAHW npaKTHYECKH He JOXOLST A0 YKA3aHHOIO CTBOpA
H3-32 HHTEHCHBHOTO pa3fopa HX Ha OpOIIEHHWEe H BBELEHMA B 3KCINIya-
rauo KHpPOBCKOTO BOAOXpaHHWJIHINA.

9.1.3. H3MeHEHHs CTOKa PEK Ha NEPCNEKTHBY

Ouenka HamenenHs ctoKa pek Uy um Tajiac Ha TepCNEKTHBY OCy-
uiecTeastack no ¢opmysae (9.6), T. e. myrem conocraBJieHHs BOI-~
HHIX pecypcOB ykasaHHHIX GaccefiHoB ). Ys ¢ ¢ paccydranHbiM Ge3-
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BO3BpaTHHM BOLONOTPeGJIEHHEM Ha OPOIEHHE H JPYTHMH BHIAMH XO-
3aicTBEHHON IeATeJNLHOCTH, TaK KaK NOCJENHHE yxKe cefiuac onpepe-
JISIIOT PEXHM W ypOBEHb CTOKa B CTBOPaxX Yy, HaXopsiluxcsi B 06JACTH
€r0 HHTEHCHBHOTO HCNOJb3OBaHHA.

OxupaeMoe Ge3posBpaTHOe BoAonoTpeblieHHe € OpoOIIAEMEIX 3e-
Meab AE,, onpenesstyioch HCXOLA U3 HODM OpOUICHHS, pa3paborTaHHBIX
ITH, v nepcneKTHBHHX NJIAHOB DPa3BHTHA NOJHBHOTO 3€MJiefeJIHsl.
B nponosneHue K 3naueHusiM AE,p OIIEHHBAJMCL NOTEPH Ha HCNape-
HHE ¢ BOJHOIO 3epKaja BOAOXPaHH/IHLL, nepeGpocka NMo KaHajaM
YaCTH pEYHOro cToKa Ha cocegHie y4yacTKH OacceifHa, a TaKXKe 3a-
TpaTel Ha BonoofecneyeHue NPOMBILIEHHO-KOMMYHaJLHOIO —XO3siii-
ctBad AEq.

Onenka H3MeHEHHMSi CTOKA BHNOJHAJIACH NPUMEHHTENIbLHO K yCJIO-
BHAIM cpefHeR BOJHOCTH cTOKa 30HB (OPMHPOBRaHHf, 3HAUEHHA KO-
TOPOTQ pJiIs1 PA3JHYHHIX CTBOPOB PacCMaTPHBAEMEIX JOJHH NPHHSATH
B COOTBETCTBHM ¢ JAaHHBIMH, TpHBEJEHHHMH B pa3jene 2. Kosuue-
CTBEHHHe 3HaueHHR T MOJyYeHBl NO MaTepHaJaM NpOEKTHHX pa3pa-
6orokx B/O «Comwapoamnpoexrs.

PaccuuranHnle H3MeHeHHS CTOKA Ha MNepPCIeKTHBY Moj BJIUSHHUEM
X03sHCTBeHHOH pesiTenbHOCTH B OaccefiHax pek Uy uw Tasmac npHBo-
narces B taba. 9 6.

TaGauna 9.6

Pacyer usmenenus ctoka pex Uy M Tansac na nepcnektusy, M3[c

C I Be3po3BpaTHOE BOAONOTReberHe
TOK 30-
PacyeTHwit cTBOp ;‘;:prggg cyM- E E c?;“ﬁace.;b;%e
HHS1 mMap- A op A BAXp T AEnp
HOE
Uyiickas AOJHHA
¢ Munsadan 88,2 74,4| 25,7 0 48,0 | 0,7 13,8
K1x M. Yamaepa 120 95,2| 76,4 3,0 12,0} 3,8 24,8
CBX HM. AMaHresbAH 134 123,61116,5 3,0 0 4,1 10,4
Tanacckas BONHHA
¢. KupoBckoe 45,2 20,3| 15,7 0,6 4,01 — 4,9
c. ITokpoeka 47,2 27,8 18,2 0,6 9,0 — 19,4

Haub6osbinee yMenbllenne BOAHOCTH oXHAaeTes Ha p. Uy B cTBOpe
y cBX MM. AMadrenbnnl—wHa 50 m3/c Hiu 839 no OTHOLIEHHIO
K CTOKY 3a YCJIOBHO-ecrecTBeHHHH mnepuon. B faccefime p. Tanac
CHHXXE€HUe TOI0BOTO CTOKA npeanosaraerca Ha 7—10 m3/c.

B pacemarpuraeMBlX Bojoc6opax B Npolleccax H3MeHEHHs CTOKa
peK 3HayHTenbHas POJb NPHHAJJICKHT €ro nepe6pocke Ha cocefHue
yuactkH. Tak, y c¢. Munsadan B nepcnekruBe nepe6pocka cTOKa CO-
crasur cBeile 60 9% cymMvapHmX 3arpar BOAHBIX pecypcoB Ha 3TOM
yuaerke Uyiickoit nonuHe, a y c. [lokpuBka B posuue p. Tanac—
329.
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Ha mepcnektuBy crok mo p. Uy Gyaer ofecneyuBaTtbes IPEHMY-
LIECTBEHHO 3a cuer BO3BparHuX Boa. B p. Tanac nonsi mosspaTHbIX
BOJ B PEeUYHOM cTOKe po3pacrer mo 44 %.

Ciienyer OTMETHTb, YTO PaCCYHTAHHOE CHHXKEHHE CTOKA OCHOBHI-
BaeTcd Ha YYeTe OpPOCHTEJIbHEIX HOpM, paspaboranmnnix I'TH, u mia-
nupyemom pocre KIII opocurenpHmx cucreMm. ITpu coxpamennu cy-
LecTBYKILHX cNocoOOB BejeHHS BOJHOIO XO03fHCTBAa, YMEHbLIEHHE
cToKa pek Oyner npoucxoautrb GoJsiee uHTEHCHBHO. B 31OM Cciyuae
OpH JOCTHXEHHH TJOILajedl opollaeMHX 3eMesp B UyHckoi aoJHHE
nopsiaka 560 THC. ra CTOK PEKH y CBX HM. AMaHreJbAbn MOXeT Ipe-
KpaTHTbCA MOJHOCTBIO, a B Tanacckoi posnwne y c. [TokpoBka crTok
npu Fop==105 ThIC. Ta cocTaBut Bcero 8—10 m3fc.

9.2. HameHeHHe MHHEPAJIH3AUMH PEYHBIX BOJ,
MOJ BIAHSIHHEM OpPOLUICHHS

Hamenenne muHepanuzanuu BoAnl B p. Uy 6HUIO paccMOTpPeHO NoO
HeCKOJIbKHM CTBOPAM, PACTOJOXKEHHHM B PAa3jIMYHBX yyacTKaX OJHO-
WMEHHOH AOJIHHEL

ABanus ruapOXMMHYECKHX AaHHHX mo p. Uy 3a MHOrojerHuil ne-
pHOJ, MO3BOJIAET B LEJIOM CREJaTb BHBOJL O BO3pACTAHHH MHHEpPAJIH-
3auMH BOAbI B DEKE, YTO CBf3aHO c paspurHeM B Uyilickoit nonune
X03AHicTBEHHOH JesATesNbHOCTH, Oco6eHHo opowenus. OaHako oTMe-
YeHHBIE H3MEHeHHd no AJduHe p. Uy mnposiBisiiorcss [O-pasHOMY.

Munepanuzanus peuHeX BOA B BepxHeM TeyeHwu p. Uy, rie He
Ha6iofanoch 3aMeTHOTO pocta IJIoLIafell OPOIIAEMBIX 3€MeJb, He
Npereprmesa cylmlecTBEHHHX M3MEHEHHH Ha NPOTHIXKEHHHM pPACCMAaTpH-
BaeMmoro nepuojga —c 1911 no 1975 r.

3HayeHHs1 MHHepasW3alud BOAB mo noctam Kyremanaw, Ceme-
HoBcKuit Moct, Bypysnnafickuii Mocr kose6iaioTcs B HHrepaje 150—
400 mMr/gM® (MUHHMaJIBHEIE JieTOM, MaKcHMaJpHEE 3umoii). B 1911 r.
NJOTHREIE 0CTAaTOK B 3TOM paiode cocraBiasn 148,8—187,2 wmr/am3,
B 1912 r.—206,0—250,8 wmr/oM3 Munepasnusauus # XMMHYECKHH cO-
craB BOAH (rHapokap6oHaTHas ¢ npeo6jajfaHHeM KaJbuHs B KATHOH-
Ho#i yacrtH), No AaHHuM Tocra Bypynnaiickuit mocr, B 1971—1975 rr.
ocTaJiich HA TOM e yPOBHE, YUTO H B Hauajie MepHoja HaGJIIOAeHHI:
cpenHsas 3a nepuon 1971—1975 rr. mMuHepasH3alus BOABl OKa3ajach
paBHo# 268,3 mr/am® (ra6a. 9.7, puc. 9.5).

B nauane cpesaHeil yacru posauHmn (noctel Munsdan, Uymeiickas
nyaoruHa, KoncrautuHoBcKu#, BacunbeBKa) MHUHEpanH3alHs ACBOJIBHO
HOCTOAHHO coXpausiercs B npepenax 0,20—0,40 r/am3. HaGmopaewoe
B 1971—1975 rr. ee noemieHue HesHauwtenabHo. B 1910—1912 rr.
y mnocra KOHCTAHTHHOBCKHH TJIOTHBIH ocTaTok cocrapiaa 217,6—
264,1 wmr/am%, a y nocra Bacunbesckuii — 226,4—277,6 wmr/amE.
B 1970—1975 rr. y c. Munsdan MHHepaju3auus BOAB COCTABHJIA
411,8 mr/am®. Xumnueckuit coctaB BoAbl 3a nepuon Habmopenuit cy-
ImecTBeHHO He HaMeHHics. [Togo6Han cHTyallHsi MMEsa MECTO H B Nep-
BoH nojioeune 80-x ronos.
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Tabanua 9.7

Cpenusnia muuepainaaiua pek Yy u Tanac B pasaauusbie nepHonsi

Koam- Cpe nHns
Iepnof 4ecTso MHHEepa-
Moc (roan) H3Mepe- | npsaiyg Ipumeyanue
HHR (aHa- | ypg s
JIH30B)
Pexa Uy
Bypyanaiickuit 1938—1940 13 245,56 | 1938—1941 rr. o pas-
MoCT 1941—1950 9 312,8 | ubeim mocta CeMeHOBCKHE
1951—1957 40 231,6 | moct (YTMC)
1971—1975 25 268,3
€. Munsiban 1940 2 372,5 1970—1975 rr. no pau-
1941—1943 HEM nocra UymBHICKAS
1950 8 354,5 | mnoruna (I'TH)
1951—1955 34 322,5
1870—1975 11 411,8
1980—1983 47 399,0
¥ax uM. Yanaena 1939 2 348,2
1945, 1950 5 517,0
1951—1960 49 479,7
1967—-1970 23 556,3
19711975 33 681,2
cBx HM. Aman- 1954—1955, 9 581 ,4
Teabin 1958
1974—1975 22 950,4
1980—1983 11 850,0
c. PypMaHOBKa 1938 2 396,0
1950—1951 5 493,6
1974—1975 9 897,8
Peka Tanac
c. Kapaoik — 1938—1940 10 187,8
2,6 KM HEXe YCTbR 1941—1950 20 234,9
p. Yukowoit 1951-—1955 35 149,2
1967—1970 22 159,9
1971—1975 30 192,4
1980—1983 28 176,8
¢. Knposckoe 1938—1940 19 270,4
1941—1943, 21 204.9
1950
1951 —1955 35 261,4
1965—1970 28 277,8
1971, 73
1973—1975 9 871,56
c. IMokposka 1970 8 291,2
1971-—1975 40 364,8
1980—1983 15 407,0
r. Ixambya 1974—1975 9 628,6
K1x «TpynoBoi 1974—1975 9 707,5
TTaxapb»
Baxp TemupOex 1974—1975 10 571,6
c. Yuapan 1950 2 172,4
19541960 35 490,8
19741975 4 851,2
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CyuiecTBeHHOe yBeJHueHHe MHHepaNH3alUH B cpelHeM TeYeHHH
p. Uy npousomio B KoHUe 50-X — paugne 60-x romos, ura cBfi3aHO
CO 3HAaYMTEJNBHBIM YBeJHYEHHeM muouiafiel opollaeMBX 3eMedb
B Uyiicko#t noniMHe B 3TOT Mepuol. JTOT Npomecc NpPoAONKAeTcs H
B Hacrosdee speMs. Ilo nanueM pas cteopa c. TamyTky/s, MHHepa-
JIH3aLHs B BereTalHOHHBIH NepHOJ yBeJHUYHJach MOYTH B [Ba pasa:
or 368,5 8 1911 r. no 720,2 mr/am® B 1975 1., a cogepxanue Cl—-uoHa
or 24,3 no 33,4 mr/am® coorsercrBenno. EcaM e cpaBHHBaTH me-

Ty we/on’®
1000
[ o7 S 1970-1975 8.2,
e 1980-1983¢.2.
8001

600
\x 1950-1960¢.2.

9lle. ~1940¢.2.
4001 _ T on938-1040

— / O

L

2001 &= L

Kymemanbst
Munapas

wnx um Yanaebal-
cdx umAmanzensds
Pypmarnobea

Puc. 9.5. UaMenenue MHHEpPaNM3aAUMH BOAW TO pycay p. Uy B pasubie NepHO/EL

puoasl 1951—1960 u 1971—1975 rr., To 32 3TO0 BpeMs MHHepaJH3a-
uus B crBope y ¢. Tamyrkyam, 3aMbikaiolleM cpefHee TedcHue p. Uy,
Bo3pocsia B 1,4 pasa.

Peutinie Bosnl B CTBOpe y €. TamIyTKYJb — CyJb(aTHO-THAPOKAD-
6oHaTHBe U cyJb{paTHHE cO CMelUAHHBIM KATHOHHEIM COCTaBOM. ¥YBe-
JIHYyeHHEe MHHEpaJsiH3allMi peyHOH BOAK COMNPOBOXKAAJOCh BO3pacTa-
HHEM OTHOCHTEJIbHOTO cOJlepXaHHs cyJbgaT-HoHAa.

I'uppokapGoHaTHO-KaJbLHEBHH cocTas peyHoil Boim y cen Ka-
paoit n Kupoeckoe (p. Tanac) coxpaHsiercs Ha NPOTHXeHHH BCETO
nepuoja HaGaoneHuii. B wu3oBbsix p. Tajac coctaB BOAW — CYJib-
darHulil ¢ npeobianaHHeM B KAaTHOHHOH 4YacTH HOHOB HATpHA H
MarHHs.

[Tockonbky pa3sBHTHe OpoOLUcHHS B JosuHe p. TaJjlac HMEJNO MEHb-
mue Maciutabul, Heedu B UyicKoH nosuHe, yBeJiHYeHHE MHHEpaJsiH-
3alliy ¥ H3MEHEeHHe HOHHOrQ coctasa peyHoii Boawl p. Tanae name-
yaercs JiMIIb KaK TeHAGHLHS B HHXKHeM TeueHHH (rabua. 9.7).

Munepanusaliusg pedHbX BOA B paHoHaX OpPOHIAEMOro 3eMJe[leJiHd
3aBHCHT OT KOJIMYECTBA H KauecTBa BO3BPATHHIX BoA. B TO Xe Bpems
MHUHEpaZiM3alHsa flocJeHHX B 3HAYHTEJLHOH Mepe OIpEREfCTCH CO-
Zepxanvem coJied B cOpPOCHBIX H JIPeHa*KHO-KOJIEKTOPHBLIX BOJAX.
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[onyuerHble naHHble M0 COCTAaBYy JPEHAMHO-KOMIEKTOPHBIX BOJX
cBHAETeNLCTBYIOT 00 X o6GoraillleHHH pacTBOPEHHLIMH  COJISIMH.
ofycsioBAHBaWIlleM H3MEHEHHe HOHHOro coctaBa (cM. paszen 5.4.1).
OpocurenbHbie Boxhl N0 COCTaBY-THAPOKapGOHATHHE ¢ mnpeobaana-
HHEM HOHA KaJbIlHfl B KaTHOHHON uacTH. s ApeHaKHO-KOJAEKTop-
HHIX BOJ X4apaKTepHO 3aMeTHoe npeobsagaHue cysabgaTHOrO HOHA
M Harpusa. MuRepasn3anus Boj, cOpachHBaeMBIX 110 ApeHaXKHO-KOJ-
JAEKTODHON CeTH, yBenHuuBaeTcs B 1,6—3 pasa mo cpaBHEHHMIO C TOH
BOJI0¥H, KOTOpasi NMOCTYIAaeT [0 MAarHCTpPaJbHHM KaHajiaM Ha opollae-
MBIl MaccuB.

[Noctynasouse B peKy c APEHAXHO-KOAJIEKTOPHBIMH BOJAMH COJH
3aMeTHO H3MEeHFIOT MHHepasu3auuio peunwx Boa. B 1972—1975 rr.
€XEeroJlHoe ROCTYIUIeHHe cojiell B p. Uy no KPYIHBIM KOJVIEKTOpam
koaebanock ot 102,76 no 196,85 Thic. T. B 9TH roaw woHHBIH CTOK
N0 KOJIEKTOpaM B BeleTalMOHHBIH nepHon cocrasiasier 45—66 Y ro-
nosoro H 17 9% wuouroro croka B p. Uy B ctBope Kix um. Yanaesa.
Ilo orHoweHMIO K TONOBOMY HOHHOMY cToKy p. Yy B  cTBOpe
Kix uM. Yanaesa WOHHHII CTOK B KOJJEKTOpax cocrasasier 13 9.

B 1951—1960 rr. cpearuii ropoBo#i BEIHOC PACTBOPEHHBIX BELLECTB
p- Uy B crBope kax uM. Hanaesa cocrasasn 1179,4 teic. T, a B 1971—
1975 rr.—1149,2 thic. T. IlpakrTuyecKH HOHHBI CTOK B 3TOM CTBOpE
ocrajcs IPEKHUM, HO B pe3ydbTaTe YMeHbLI€HHSI o0beMa pPEedYHOro
CTOKAa N0j BJHAHHEM XO3fHCTBEHHOH NE€ATEJbHOCTH M IJiaBHBIM ofpa-
30M OpOLUEHHS KOHUEHTpallus cojiefl B PeYHOH BOAE YBEJNHUHJACH.

B. M. CraponyOiesnm [88] BhimosiHena uppHrankoHHasi OUeHKa
pPeuHbIX BOJ, KOTOpas moKasajaa, yro, ecnd B D0-e roan mno Bced
Jaude p. Uy ee BOAHW 1718 OpOLUEHHS OTHOCHJAHCH K XOPOLIHM, TO
B 70-e — yBejHueHHe MHHepasH3alUH H H3MEHEHHe XHMHYECKOIO CO-
cTaBa BOJIBl B CPEIHEM M HHXHEM TEYEeHHH MPHBEJNH K yXyALIEHHIO
Ka4yecTBa HPPHTALHOHHBIX BOJL.

9.3. Ouenka B3aHMOAeHCTBHA NMOBEPXHOCTHLIX H MOA3EMHBLIX BOJ,
METOAOM IEKTPOAHAJIOrOBOr0 MOJAENHPOBAHUSA

B3aHMOCBSI3k pYCJOBBEIX M MOL3GMHEIX BOj O0OBIYHO H3yuYaeTcs
MerojaMu pycsaoporo BopHoro Oananca (PBB) w rupponuramupye-
CKHM, OCHOBAHHBIM HAa pelleHHH 3aja4 (HAbBTPALMH NOA3EMHBIX BOJ
MerojioM KOHeYHBIX pasHocrefi. [IpHMeHeHHE TrHApOJHHAMHYECKOTO
Meroja jJsisl NMPOrHO3HBIX OLEHOK B3aHMOCBSI3H PEYHBEIX M MOA3EMHBIX
Boj no Yyiickoii snajuHe secbMa 3aTpyjiHeH0. OCHOBHAS CJOXHOCTh
3aKNI0UaeTcsl B Pe3KOH HEOJAHOPOAHOCTH (HJILTPALHOHHBIX M €MKOCT-
HBIX CBOHCTB MOpOJ B IJIaHe W pa3pe3e, B3aHMOJIEUCTBHH Pas3JiHUHBIX
BOJIOHOCHBIX TOPH3OHTOB IIPH OYEHb CJOXHBIX KOHTypaXxX, pa3Jiensio-
WKy ciaabonponHuaeMble CJOH, 3aperynaupoBaHHocTH croka p. Uy,
B Hasuyuu OOJMBIIOIO YHCJAA HKCIJYyATAUHOHHBIX CKBAXKHH, OPOCHTEJb-
HOM CeTH U ropH30HTaJbHOTO JpeHaxa.

B onHCaHHBIX THAPOTe0JOTHYECKHX YCJOBHSX MEPCIEKTHBHBIM ME-
TOAOM NPOTHO3HPOBAHHS NPHTOKA NOJA3EMHHX Boa B pycio p. Hy
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B 3aBHCHMOCTH OT BOZOXO3MfCTBEHHBEIX H MEeJAHOPATHBHHX YCAOBHIL
paloHa fBJISIETCA METOA MOJEJNUPOBAaHHSA Ha COBpeMeHHnx ABMW.
Jtror Merop mnosponaser 0oJiee NOJHO y4HMTHIBATh NPHPOLHYIO CTPYyK-
1ypy M BOAHO-(bH3HUEeCKHe cBoiicTBa (HABTPALMOHHON CPELB, CJOXK-
HBIHl XdpaKTep BHEIUHHMX H BHYTpeHHHX YCJOBHH B OTHOLUEHHHM K3K HX
reOMEeTpPHH, TaK H THAPABJHYECKOro BO3JelcTBHS HA BOMLOHOCHBIH ro-
PH3OHT.

9.3.1. 3a1a4H MOJE/THPOBAHHS H HCXOAHble MATEPHAIHI

Caenyer oTMeTHTh, YTO MOJENHPOBAHHIO JAHHOH 3ajauyu Ipen-
HiecTBOBaJ TpexJaeTHUH 3Tan paboTH no cbopy ¥ 06GOOLIEHHIO HCXOI-
HbIX MaTepHasioB H paspaborkKe (HABTPAaLHOHHOH CXeMBl MoOaenH. 3a
aro BpeMs OblJI COCTAaBJIEH chielyIOUNH KOMIJIeKT HCXOAHBIX MaTepHa-
JIOB, MCIIOJIb30BAHBIH [Jis1 MOLEJHPOBAHHUSA:

1) reosoruyeckye MaTepHaJibl, BKJIIOYAKOUHE TE€OJIOTO-cTPYKTYp-
HYIO, reoJioro-(paguajibHyl0, TEKTOHHYECKYI0 W TreOMOpQOJIOrHYECKYIO
KapThl H IeoJIorHyecKHe paspesHl,

2) KapTel (aKTHYECKOro MarepHaJia, Ha KoTopble ObliH HaHECEHBI
Bce npoOypeHHbie HAa BOJY CKBaXXHHBlI C THIpPOr€OJIOTHYECKMMH JaH-
HBEIMH, BOA03a60pHBle, ADEHAXHEE H HPPHUranyOHHBIC CODPYIKEHHS,
TOpHble BHIPAGOTKH M APYTHe HCTOYHHKH BOSMYIIeHHA (QHJIbLTpAaLHOH-
HOFO NOTOKa;

3) KapThl THAPOreoJOTHYeCKMX MapaMeTpoB BOAOHOCHBEIX TOPH3OH-
TOB, TAKHX, KaK BOJIONPOBOAHMOCTH TDYHTOBBIX H HAaNOpPHBIX BOJ, BO-
JOOTAAYH H yNPYroemMKOCTH, H3oMOIUHocTell M KO3 (HUHEHTOB (Pub-
TPAUKH c/iaGoMpoHHIAeMOro CJi04;

4) maTepuaJinl, XapaKTepH3yOllHe NMOJOXKeHHe YPOBHe# TDyHTOBBIX
H HaNOPHEX BoJ (KapThl FHAPOH30THIC H THAPOH30NbE3 HA HECKOJIBKO
NIEPHOLOB BpEMEHH), XPOHOJIOTHYecKHe rpaduKH YPOBEHHOTO pexHMa
noa3eMHBIX H TIOBEPXHOCTHBIX BOJ;

5) marepuajnbl, orpaxkaoliue BHYTPEHHYe W BHEIIHHE [paHNuYHble
ycioBHSl (UABTPaLHOHHOTO NOTOKA, Kapra HH(PHABTPAIHOHHOIO MH-
TaHHs, MEeJHOPATHBHO-HPPHIralHOHHAA Kapra, KapTa B3aHMOCBA3H NO-
BEPXHOCTHHIX BOLOTOKOB C NMOJA3eMHBIMH BOZaMH, TpaHKH BonooTGopa
0 Ka)KaoMy TpPYNNoOBOMY Boo3abopy 3a NepHod HX 3SKCIAyaTalluH,

6) pesyabraThi pacueros obuiero BogHoro Gasanca Yyiickol Bna-
JAHHB C XapaKTepHCTHKOH OTAENbHBIX 3JjieMenToB (QOPMHPOBAaHHUSA NOJ-
3eMHBIX BOJ M ApYrHe OTYeTHBHE MATepHaJsibl O PE3yJbTATAM HCCAE10-
BaHu# 1952—1975 rr.

Bce kaprel cocraBasiuck B Macmitabax 1:200000 u 1:100000.
AHa/H3 HMCXOIHBIX MAaTeplaJiOB MO3BOJMJ TPHHNTh CJEAYIOUyi0 Npo-
rpaMMy peIieHHsl NOCTaBJIEHHOH 3anaum:

1) BocnpousBesenHe KBA3HCTALLHOHADHOrO peXHMa (GHABTPALHK
NoA3eMHBIX BOJ, CQOPMHPOBABIUETOCHA B Pe3yJsbTaTe OPOLICHHA JeMeh,
paboTH JecTBYIOIHX BOj03aGOPHHX COOPYXEHHH M APYTHX BOJOXO-
3HCTBEHHBIX MepONpLATHH Mo cocToAHHIO Ha 1965 r. myrem pewieHus
o6paTHON cralHOHApHOH 3ajaum;
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2) Bocfipou3BeJleHHe HapyIUEHHOTO peXuMa [0J3¢MHBX  BO/J,
B YCJOBHSX 3KCMAyaTallHH JAeHCTBYIOIUX BOR03a60pOB H OpoludeMbiX
3eMenb C y4eToM H3MEHEHHs BOJ0oT6Opa H peXHMa OPOLUEHHA BO
BPEMEHH NyTeM pelierHst o6paTHO# HecTallHOHAPHOH 3ajauH;

3) nporHos npHToKa MOA3eMHHX BOA B pycio p. Uy npu obbpeme
BOJI00TOOpa NMO/A3EMHHBIX BOJ M MeJHOPATHBHOM COCTOSIHHM OpoOLUaeMBIX
3eMesib Ha ypoBeHb 1977 T., a TakKe NMPH YCJOBHH BBENEHHS HOBHIX
njoiasefi Moj opollaeMoe 3emJjejesue H yBeJHuyeHHe BoAooTGopa
noj3eMHHX BoJ Hauunas ¢ 1980 r. C sroit nesbio 6uia pazpaborana
pacueTHass cXeMa (HIbTPALMH fOL3eMHbIX BOJI, OMHCaHHe KOTOpPO#
JaeTcs HHKe.

9.3.2. CxeMaTH3aUHA NPHPONHBIX YCAOBHR

B npepenax H3yuaeMmoil TeppPUTOPHH BHAEJSIIOTCS JIBA CYIECTBEHHO
PasMYHBIX 110 CTPyKType UAbTPanHOHHOH cpelbl THIPOJAHHAMHYE-
ckux pafiona. Ilepswiii pafion cooTBeTcrByer 30HEe pacrpocTpaHeHus
OTJIOKEHHII KOHYCOB BHIHOCA BJIOJIb CEBE€pHOro cKJoOHA Kupruackoro
xpebra, BocroyHOH yacTy Uylckof aoauHH (g0 mupoTH Noc. Meanos-
CKoe) ¥ 30He cOBpeMeHHOH noduHH p. Uy. Ko BropoMy pafiony orHo-
CHUTCA fIperopHAas paBHUHA, oODBEAMHAKOUIAA 30HH BHIKAHHHBAHHA H
TPaH3HTa NOJ3EMHBIX BO.

[lepBbifi ruapoAnHaMUyeckufi pafioH CJIOKeH rpasHilHO-I'aJeyHHKO-
BHIM H IECYAHBIM MAaTepHAJIOM C OTHOCHTEJbHO OJHOPOAHBIM CTPOE-
HUeM TIo BepTHKaaH. B pa3spese 3THX omyoxenufi npocioH caaGorpo-
HHIAEMBIX [OpOJ HMeIOT JIOKAJbHuWE XapakTep pacnpOCTpaHeHHs.
B cBf3H ¢ 9THM MJIOL[A/IH PA3BHTHS OTJIOWEHMI KOHYCOB BHIHOCA H
COBpEMEHHBIX OTJIOMKEeHHH B jfionHHe p. Uy B GHIbTpANHOHHON cXeme
PaccMaTpHBAIOTCA KaK OJHOpOJHbIE 10 BEPTHKAJH H KyCOYHO-HEOJHO-
ponnnie B nuiane. Ha KoHycax BuiHOCa NJIaHOBast HeOAHOPOIHOCTDb
ofipefiesisieTcss B OCHOBHOM yMeHbleHueM Ko3(pdHUueHTa QuiabTpallH
BOJIOHOCHBIX TTOPOJ B HalpasJjieHHH K HX 6opTaM H K NpeAropHoi pas-
HuHe. Ha yuactkax cospemennofi jonunn p. Uy QUAbTpAaLHOHHBE
CBOMCTBA 34BUCAT IJIaBHbBIM 06Gpa3oM OT JIMTOJOFHYECKOro COCTaBa H
pasMepa (ppakiHii BOAOBMEILAOIHX PHIXJIbIX MOPOA.

Pafion mnpeuropHofi paBHHHH XapaKTEpH3YeTCSl BecbMa CJIOMKHBIM
CcTpoeHHeM GHIbTPALHOHHOH cpellbl Kak B IVIaHe, TaK H, ocobeHHO,
B pa3spe3e. 3jiecb OHa MpeACTABJEeHA CJIOHCTOH ToJel — INecKaMH,
3ajieraiollMMH B BH/e MaJIOMOIIHBIX CJIOEB B MOLHOH CYrJaHHHCTOH
toaule (puc. 9.6). Ilecuanbie TOPH3OHTH HMEKOT NpepHBUCTHIH xapak-
Tep, YacTO H30JMPOBAaHB APYT OT JpYyra CYTJAHHHCTHIMH M TJIMHHCTHIMH
cnosimii. B manpaBienHH K nosHHE p. Uy MOIMHOCTD fECUAHBIX CJIOEB
yMeHblLIaeTcs, YBEJHYHBAs CONPOTHBJIEHHE HA MYTH [ABHMKEHHS TOTOKA.
Ilpn Hanuuyuu rufpocraTHYecKOro AaBJEHHS CO CTOPOHH BOJIOHOCHOIO
FOPH30HTA, TPHYPOYEHHOIO K OTJIOKEHHSM fpelropHoro wJjefipa, o6-
pasyercsl HanopHEIH pexHM (QHIbTpALHK fI0J3€MHBIX BOJ.

B cxeMe crpoeHHss npeAropHofi pasHMHB ObLIH BHJIEJIEHH [BA BO-
JIOHOCHBIX TOPH30OHTa, pa3leJeHHHX cyiabonporunaeMbM cioem. [lep-
BH BOJOHOCHHI TOpH30HT ¢ 3(dekTrBHOH MoulHOCTBIO 20—40 ™M

243



s00
460
420
380

I

(-]

puc 96 CxeMaTHueckufi ruiporeosioriueckuit paspes Uyfickofi 1oauHs B pafioHe Ana-
ApUMHCKOrO MECTOPOXKACHHS TOA3EVHBIX BOA
1 — KoHTAOMepaThl PaBeJHTHI 2 — BANYHHO raleudHKH 8 — harxz ¢ BRJIIOYEHHEM TranbKH H TpaBRA

4 — cyrnuAxH 5 — yDoBeHh TPYHTOBHIX BOX 6§ — nhe3oMerpudeckuit Hanop, 7 — BOROYNOpHOE JOXe
(raMHa, KOHTJIOMEpaThl)

N £ 2l 3« =3¢ Os R

Lxf 732
Cxb 27
. Lxt 138 ;
o . Ll
o SR oo (8 0368 740
L o - a
S 7 9 Cxd, 504
. = ]IS £XG 1984 £x8 28
'° ; }.oc ) /{//// W’l -~ 5__..._._;-.4—?-
I ' ;‘~ .
[ ' ‘. - )_ A LR . T T °
|l :oll w_w.,,,v/._ zzfa:—-o_"'.-;
1 =,
l d b L L AZTLT ‘. ® -
N e B
11 I
1
1
b
b



(uame 30—35 M) paccMarpuBaeTcss KaK TOPH3OHT T[PYHTOBHIX BO,
pacnpocTpaHeHHBH 1o Bced teppuropuu Yyiickolt noaudw. [Mogouisa
TOpu3OHTA TPYHTOBBIX BOJL 3aJIETdET Ha ray6urax 60—120 v (uame
70—100 M) ot 3eMHO# MOBEPXHOCTH.

BollorocubIH KoMIIEKC, paclpocTpaHeHHblit y3Koil moJocoll B mpa-
BoGeperkHo#t yactu UyficKo# NOAMHB, #3-3a cjabofi ero M3y4eHHOCTH
H OTCYTCTBHSI MOHIHBIX BOJ03aGOPHEIX COOPYMKEHHH MOA3EMHBIX BOIl
NPHHST 32 eWHBI TOPH3OHT T'PYHTOBBIX BOJ.

OuabTpalHOHHBIE H EeMKOCTHBble CBOHCTBAa TOPH30HTA TPYHTOBHIX
BOJI XapAaKTEpPH3YIOTCH CJEylOHIMMH JAaHHEIMH: BOJONPOBOJIHMOCTD
km BanyHHO-TAJEYHHKOBBIX OTJOMKEHWH KOHyCOB BBIHOCA HM3MEHSETCS
ot 600 no 9000 m%/cyr. Hau6oabline ee 3HaueHust OTMEYAIOTCA B Cpeji-
HHMX 4YacTsiXx KoHycos, a HaumeHbmue (600—1000 m%/cyr) — Ha Gop-
TOBBIX y4acTKaX KoHycoB. KoadduHueHT BollooTIiauyH BaJIyHHO-rajey-
HHKOBBIX oTiioXeHHH coctasiasier 0,2—0,25, a necyaHbX NpPOCHAOEB —
0,15—0,18. Ha npasoGepexbe p., Uy ropH3oHT TPyHTOBBIX BOJ Xapak-
Tepu3yercsl BOAONPpoBoAUMOCTEI0 50—700 M2%/cyT, KosdduiueHT Bojo-
oTAauM He npeshbiwiaer 0,15.

Bononposonxmoctk OTMI0XKEHHH coBpeMeHHol 1oauHb! p. Uy komeb-
gercs B mnpepenax 450—11000 m2/cyr. HauGosbuive ee 3HayeHHS
HMEIOT PBIXJBE OTJOXEHHS, PaclIpoCTpPaHEHHbIE B BEPXOBbAX JOJHHH,
a HauMeHbWHe — B pa¥ioHe TamyTKyJbCKOH NJAOTHHBH, Tle KOPEHHBIE
NOpO/Ibl Naneo30HCKOro BO3pacTa NOYTH BHIXOIAT HAa JHEBHYIO NOBEpX-
Hoctb. Ha ocranbHo# yactH coBpemenwoll nosaunb p. Uy Bozonposo-
numocth MeHsiercs ot 600 no 3000 m2/cyr.

BTopoi#i BOJOHOCHBIH ropusoHT ofuedi wmoulHocThio 80—200 o
(vame 120—170 M) dukcupyercs Ha ray6unax 100—160 M ot semHOK
nosepxHocTH. D(GeKTHBHAA MOLIHOCTh 3TOrO TFOPH3OHTA COCTABJAET
He Gonee 40 Y ofutei, 1 oHa koqebnaercs or 30 o 70 M {uaume 40—
60 M). B mozomise 3TOro rOpH3OHTa 3aJeTaloT HEPacYJCHEHHLIE BEPX-
HEIVIMOLEHOBEIC ¥ HHXKHeueTBepTHYHHe oTJoxeHHs (N;— Q), mpen-
CTapjieHHHE TOJIAMH KOHIJIOMEPATOB M TpaBeJHTOB € MOLIHBIMH
NPOCJTOAMH TJMH H CyTJHHKOB., JTOT BOJOHOCHHH TODH3OHT Xapakre-
pH3yeTcsl HalOPHBIM pexxuMoM (uibTpalyH. B npenenax 30HbB BHIKJIH-
HUBaHHUSl yPOBEHb ,HAaNOPHBEIX BOJX YCTaHaBJUBAeTCs BHIIE OTMETOK
TPYHTOBBIX BOji. MakcHMaljibHple Hanopbl 3a(MKCHPOBAaHH B IOMHOK
yacTH 3TOH 30HH B nosioce WHpuHoii 5—10 KM, rre onu Ha 20—25 M
BBHIIe NoBepXHOCTH 3emJH. Jlanee Ha cesep K jonune p. YUy Hamop
yMeHblIaeTcs.

Ha cxemarnsuposannoii pacuerHofl Molenn mpouecc (QuIbTpalHH
61,1.71 ONHCaH c.ne,uylomeﬁ cHcTeMOH ypaBHEHHMIL:

5 (lesHo G2 )+ (B Ho5) + — Hy) =W, =50,
(9.9)
o (T B )+ (T T )+ e (o — H) =G, (9:10)

rae kx, Ry, HU—COOTBETCTBEHHO Koa(p(pnunemu (pmxmpauuu (o] oo}
TOPH30HTa TPYHTOBLIX BOJ TO OCSIM X H § H OTMETKa ypOBHSI TPYHTO-
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BHX BOJA OTHOCHTEJIbHO HYJIEBOH IIJIOCKOCTH cpaBHEHHS; Ko, Mo — KO3(-
$puLKeHT QuIBTPALHM H MOIMHOCTh Pa3fEAKIIEr0 CJaabonpoHHLae-
Moro cyosi; Ty, x Ti,y Hi— cooTBeTCTBEHHO NPOBOAHMOCTb M MNbE30-
MeTpHYecKH}l HAllop B HalODHOM BOAOHOCHOM IOPH3OHTE.

Cpennee noJOKeHHe HAaNOpPOB, XapaKTepHOe B LEJOM 1JIsl BhijieJieH-
HOrO HANOPHOTO BOJIOHOCHOTO TOPH3OHTA, ONpPeAeNANoch N0 AAaHHHIM
¢haKTHYECKHX 34MePOB HANOPOB B NpoLecce NPOXCAKH CKBaXHH 10 3a-
BHCHMOCTH

i=n

Hep=[H, (km), + H;(km), + ...+ H, (km)"]/é:l (km),, (9.11)

rue Hep— orMeTKa ocpelHeHHOH NMOBEPXHOCTH NbE3OMETPHUYECKOTO Ha-
nopa B faHHOF TOYKe noss; H, — oTmeTKa -ypoBHe#l BOAB BO BCKPBHITHIX
CKBAXXHHO{I MecYaHBIX NPOCJOsAX AAHHOTO 06beAHHEHHOTO BOROHOCHOTO
ropu3onTa; (km): — BOAONPOBOAHMOCTL COOTBETCTBYIOIMX CHAOEB NaH-
HOTO BOJIOHOCHOT'O IFOPU30HTA.

B cxeMe B3auMONEfiCTBHSI HaNOPHONO BOJOHOCHOTO TOPH3OHTA
¢ BHILIEJEAIIHM TOPH3QHTOM TI'PYHTOBHIX BOjJ yYHTHIBAETCH TNPHHIUIN
Mstuepa—I'npHHCKOTO, corjiacHO KoTopoMy B C/1aGONpPOHHIIAEMOM
PasnensiolleM CJOe HMEeT MeCTO TOJIbKO BepTUKAaJibHash (uiabTpallws,
T. €. k(\,x, g=0.

B npenenax YyiickoH NOMMHE I0KHOH M ceBepHOH rpaHULAMH
obJsiacTH (GHIALTPALHH MOA3EMHBIX BOji NPHHHMAIOTCS KOHTYPHI TpHUJIe-
HEeHHs OTJIOXeHHH KOHYcOB BBIHOCA K KOpDEHHHIM Me30KaiHO30HCKHM
H naneoszofickuM nopogaM Kuprusckoro xpe6ra u YUy-Wamitckuii rop.
IlpuTok mop3eMHHX BOJ CO CTOPOHBI TOPHOTO MAaCCHBA Yepe3 3TH rpa-
HHUB, KaK ortMmeuaerci B paborax M. M. Kamaxuackoro [36],
Y. M. Axmencaduna [6] u ppyrix ucciegosatesielf, He npepullaeTr
25% cymMMH JAHHAMHYECKHX pecypcOB noaseMHbIX BOj. Y4YHTHIBas
BECbMa MaJioe €ro 3HaueHMe, YKa3aHHble rpanunbl Mo o6oHM GopTam

nonuinl p. Uy annpoKCHMUpYIOTcS KaK HenpoHHuaemble (Qr, ,=0).

3ananHas rpaHHua MoaeaupyeMoi o6acty YACTHYHO MPOXOAHMT IO
KonTypy p. Kyparata (fio *.-A. craHuuu Acmapa), a 3arem no ruzipo-
usorunce c¢ ormerkoii 500 M no nepeceuenHst ee ¢ KOHTYPOM CEBEPHOR
rpaHunbl B pafioHe TawmyTtkynabckofl maorunel. 1o Kontypy p. Kypa-
raThl, KOTopass XapakKTepHusyercsa KakK THIIHYHas peKa C TPYHTOBBIM IH-
TaHWeM, 3a1aBaJIHCh rpanuyHble ycaoBus III pona

Qr, =(H.— H,)[®,, (9.12)

rpe (r, — pacxol, BHIKJIHHHBAIOIHXCH TPYHTOBHIX BOL B PyC/0 PEKH
B i-ii Touke; H, H,, — coOTBeTCTBEHHO oTMeTKa OHTOBOro Hamopa
IPYHTOBHX Boj H OTMeTKa MOBepXHOCTH 3emyaH B OopToBofi vacTH
pycna peku B i-fl Touke; D — ¢GHAbTPALHOHHOE COMPOTHBIEHHE.
Yacte KoHTYPa 3anajgHOH rpaHHIE MoJenupyeMofi objact, npoxo-
asuefl mo ruppousorunce c¢ orMetkoH 500 M, paccMarpuBaeTci Kak
rpanuna I popa (Hy,=const), Bocroynas rpamnna o6aactH MoJesH-
POBaHHs TPOXOAHT MO JIHHHH TEKTOHHYECKOro pasjioMa, Koropas Ipo-
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cnexusaerca B pafione Bypyanpafickoro Maccuea. Ona paccmaTtpH-
BaeTcs KaK TpPaHHIa C TOCTOSHHBIM IIPHTOKOM TOA3EMHEIX BOJA CO
CTOPOHBI TOpHOro MaccuBa Qr, =f (X, ¥).

[Tnomane pa3BHTHS OT/IOMEHHH KOHYCOB BBIHOCA B LeJOM annpoK-
cuMupyeTcsl Kak o6JiacTh NMHTAaHUS IOL3eMHHIX BOJA 3a cdeT (PuibTpa-
HHE PEYHEIX BOJ, CTEKAMILHX C TOPHOTO MAacCHBA, NOTEPh OPOCHTEJib-
Hoil BOJKW Ha MOJfAX H HHQUIALTpauuu atMocePHEIX 0calKoB.

HenocpencTeBeHHO Ha TEPPHTOPHH 30HH BHIKJIHHHBAHMS NOA3EMHBIX
BoA H BOJIH3H ee pacnoJaraloTcs cyLlecTBYIOUlHe H TNPOEKTHpyeMbie
Bono3a6ophl. [lpu skcnnyaranuy nocieAHHX 4acCTh BBIKJIMHHBAIOIHXCH
WM HCHapsIIOIHXCH NoA3eMHBIX BoA Oyller mpHBJAeKaThCsd B BOAOHOC-
HHfl TOPH3OHT, TpuyeM oObeM npHBJIeKaeMoil Bolo3abopaMu BOJAH
6yner H3MeHSTbCS BO BpeMeHH. YYMThIBaf 3TO OOCTOSITeNLCTBO, NPH
peleHHH HeCTAllHOHAPHBIX 3a/aY 30H& BHIKJIMHUBAHHA NOJA3EMHBIX BOJ,
paccmaTpuBaercs Kak rpanHuyHbie yciosus III poaa, nepexoasiuue
B rpanuuible yciosusi II pona npu cHuXeHHu OBHITOBOrO Hamopa AO
OTMETKH ToBepXHOCTH 3emsu. OnucanHas 3aBHCHMOCTb 3afJaHus rpa-
HUYHBIX yCJlOBHH BhIpa)kaercs QopMysaMu BHIA:

AQ, o < pp=St(x 9, DIPslx, v), (9.13)

AQ

= X .14
BIS‘} Hg QHD( ? y)’ (9 )
rae AQs — pasHulla MEXLY pacxoloM NMoJ3eMHHX BOJ HAa BBIKJHHUBA-
HHe WM HclapeHue B ecTECTBEHHBIX YCJIOBHSAX W TIPH HEKOTOPOM To-
HHEHHM HAalopa TOA3eMHBIX Boi 3a BpeMs £(S:) Qup — pacxon
10J3€MHBIX BOJL HA BHIKJIHHHBAHHE HJIM HCIapeHHe B €cTecTBEeH-

HHX ycioBusix; Ho — npepbillenne Hanmopa NOASEMHBEIX BOJ HaA Io-
BePXHOCThIO 3eMJIH B 30HE BHIKJIHHHBAHHS MWJIH KpHTHUecKas riyGuHa
HCNIApeHHA NOoJl3eMHBIX BOJ| B €CTECTBEHHBIX YCJIOBHSX.

IIpu pelerHH cTauHOHapHBIX 3ajay AJs 30HH BHKJIHHHBAHHS 3a-
nalorcd rpaHuyHble yoioBHAX 1 pona ¢ nocTosHHEIM BO BpeMeHH pac-
xonoM Qup=f(¥, y). I'ycras peunas cerb (THna «kapacy»), ob6pasyio-
masics B OCHOBHOM 32 CYeT BBIKJHHHBaHuS MOJA3eMHHX BOJ, C MOMEHTA
BOB/JeyeHHsl. ee B ob6jacTh BJHAHHA Bon03a6oOpoB paccMaTpHBa-
Jack KaK HCTOYHHK JONOJHHTENbHOrO NHTaHHS NMOA3eMHBIX Bod. B 3a-
BHCHMOCTH OT CTENEHH BJHAHHA BOAOCOOPOB HA YPOBEHHBIH pexHM
peK 3anapafuch rpanuyHble ychaosusi Il pona (cranuonapHble 3anauum)
u III pona c mepexonom Ha rpanuunsie yciosus II pona — B Hecra-
IHOHAPHOI NOCTaHOBKe.

Peka Uy sBasercs perHoHajbHON ApeHO! Noj3eMHHX Bog UYyii-
CKOfi IlOJMHBl B ONHCAHHBEIX rpaHHLAX. ¥YyacToK pychia pekd or Tamyr-
KYJIbCKOHl TJIOTHHB N0 TOKMAaKCKOro rujpocTBOpa paccMaTpHBAETCS
KakK rpaHuua I pona c NOCTOAHHBIM BO BpeMeHH HamopoM Hp=—
=f(x, y). Creayer 3aMeTHTh, YTO 3TOT YYACTOK PeKH C y4eTOM €ro
HecoBepllieHCTBAa BooOule AoJikeH OB annmpOKCHMHpPOBAThbCS KaK rpa-
Huna IH poga. Opmako pacyerbl TNOKasaljd, YTo JONOJHHUTENbHEIE
GUABTpAaLHOHHbIE CONPOTHBJAEHHS, YYHTHBAIONIHE HECOBEPLIEHCTBO
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pycsia peku, BechMa He3HauurteabHbl (25—250 OM) mo cpaBHeHHIO
€ CONnpoTHBNEeHUSIMH (puabTpauHoHHoro noas. Ilostomy, Kak ymxe oT-
Meya/och BHIle, peKa Ha IIepBOM yuacTKe paccMaTpHBaercs KaK co-
BepLieHHas C 3ajaHHeM I'PaHHYHHX ycaoBHil I pona.

¥YyacTok pyciia peKu oT TOKMAaKCKOro THAPOCTBOPA M Bhlllle TIO Te-
yeHHI0 10 camoro bypyagaiickoro mocra, rie NpoOHCXOAHT (PHJLTpa-
uus Boj p. Uy B IPYHTOBRIE BOZBI, CXeMaTH3HpYeTcsi K4K rpaHHYHOe
yeaoBue 11 poma 3anaHmeM Ha 3TOT KOHTYP NOCTOSIHHOM BO BpPEMEHH
€Bo0OLHON (uabTpauuu peunnx sox B ob6beme 19,8 M3/c (puc. 9.7).

AnanoruuHoe rpaHHyHoe ycJOBHe 3ajaercd No KOHTypy p. Kpac-
HOf, KoTopasi ofpasyercsl 3a CYET BHKJHHHBAHHUA TWOA3EMHBIX BOJ
B Tokmakckux Gosorax B o6beme 10 25 m¥/c. Takoe o6GHIbHOE BHIKJIH-
HHBAHHE MOA3EMHHIX BOJL Ha 3TOM YyYyacTKe OGBSCHSETCH HaJHuHeM
HEeOTEKTOHMYECKOTO TOAHATHS, TAK HA3nBaeMOro TOKMaKCKOro Baja.

Ilpu MopeTHPOBaHHH OTHEJNbHLE BOJO3a6OPHBIE CKBAXKHHH, pacno-
JIOXKeHHHe HeJaJieko ApYr OT apyra, OObeAHHSAJIHCh B FPYNNH, KOTO-
PHe B panbHefilileM pacCMaTtpHBajich KakK «6ouspllofl  KoJopen»
€ KOOp/IHHaTaMH LeHTpa TaxecTH [9]

x=2Qx/YQ u y=2,Qy/) Q, (9.15)

rae Q. — pacxopn i-f CKBa)KHHBI, BXOAALleH B AaHHYIO TPYNNy; X, Y, —
KOOpPAMHATH i-fi CKBaXHHbl MO OcAM X H y OT YCJOBHO BHIOpAaHHOH
TOYKH.

9.3.3. MocTpoense H GyHKUHOHHPOBAHHE 3/1eKTPOAHANOTOBOH MO EJH

JneKTpuyeckas MoO/eJb, BOCTPOH3BOASINAF PACYETHYIO CXeMy
dHunbrpauum son p. Uy, cocrosna u3 ABYX CETOK 3JIEKTPHYECKHX CO-
NPOTHBJIEHHE AJA TOPH3OHTOB Ge3HANOPHEIX H HANOpHBIX Bog. O6e 3TH
CeTKH COENHHSJIHCh BEePTHKAJbHBIMH CONpOTHBJEHHAMH R wozenH-
PYOILKMH pasjeasiiowuii caabonponuuaemuii cioit (puc. 9.8). Compo-
THBJIEHHA Ry y, YUHTHBaOUIMe TNepexoj OT ORHOCJOMHOrO mJacra
K JABYXCJIOHHOH cucTeMe, Onpefejisvlich cielyioliuMm MeropomM. Ilpu-
KOHTAKTOBAfl 30HA ORHOCJAOWHOTO BOJOHOCHOTO FOpH3OHTA pa3busa-
Jlack Ha OTAEJbHBIE CJIOH MOUIHOCTbIO, pABHOH KaxaoMy BblgeJIeHHOMY
BOJIOHOCHOMY TOPH3OHTY MHOTOCJOHHO!N CHCTeMH. 3aTeM CONpOTHBJE-
HHe YCJIOBHO BHJIeJIEHHBX FOPH30HTOB ONpefesafsoch no Qopmylie

Ry = ke |Ax/(E'm). Ay), R, = krlAy/(E'm). Ax],  (9.16)

rae Ax B Ay — pJyiMHA 1iara ceTKH 1o OCHAM X W Y [0 NEPBOTO COCen-
Hero ysja 6j0Ka Ha rpaHuie Nepexofa OQHOCJIOAHOro mJjacra K MHO-
roc/iofiibiM; kp — MacliTabHHE Ko3Q(ULKEHT conpoTHBJEHHH; kB —
Ko3¢p¢unuesT QUALTPAUHMH TNOpOA OfHOCJHOHHOrO nJjacra; m’-— Moll-
HOCTh {-TO CJIOf MHOTOCJIOHHOH TOJIIUHM HA rpaHdle KOHTaKTa ¢ OIHO-
CJIOHHBIM TOPH30HTOM,

ITpu sToM moJMIKHO COGNMIOAATECH YCaOBHE

11 1 1 1 1
ey RIRITERITRT TR ®-17)
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Puc. 9.7 Cxema 3andHHSi I'paHHYHBEIX YC/AOBHH TIDH pellleHHH oOpaTHO# CTauHOHapHOH 3axaux
! — xoutyp pyeaa p YUy ¢ rDPaHHYHBIMHM YCIOBUAMH MNEPBOro poAa [Hp=tp(x, )}, 2 — ¥ouTyp pycna p Hy ¢ rpaHHYHEIMH YCAOBHAMHW BTOPOTO
pofla [de,=(p(x, Y)]; 3 — KOHTYP MoJend ¢ TrPaHWYHLIMH YCJHOBHSIMKH JIepBOro poxa [Hr‘ =const], 4 — BHEWIHUA KOUTYP MoOAeAH ¢ PpaHHT
HEIMH ycJIOBMSMH BTOPOro poxa [Qrm=0, Qr, #+ 0], 5 - pHewrAu@ KXOHTYp MORean no p KypraTa ¢ FPaRMYHLIMH YCJAOBHAMH TPETBEro
, poda [Qr5=(H,—-H” J®], 6 — yuacToX, CXEeMaTH3HDOBaHHbIl Kax TpexclofiHas cHCTEMa, 7 — y4YacToOX, CXeMaTH3HPOBAHHBIA KaK OZHO-
cAofHEI Ge3HamopHbI ROZOHOCHBIA TOPH3OHT, & — BOXO3aGOPLI, SKCANYAaTHPYWIINe TODH3OHT IpyHTosHX BoA [Q,=const]., 9 — mogozabopei,
IKCNYATHPYIOMIHE TOPH3OHT HAMOPHBIX BOX; 10—}my"rpenm-[xg2 pekH (-mna)} <xapacy», 3aJaHHbIE TPaHHUABLIMH YCJHOBHSMH BTOPOro poxa
kap= 9, ¥



e Ry y— ofliee conpoTHBIEHHE NepexojHoro GJIOKa B Ipeaenax
OJIHOCJIOHHOrO IJIacTa Mo ocAM X K Y; R., R,— CONpPOTHBJIEHHS, oNpe-
penseMele no ¢opmyde (9.16).

PaccMoTpHM INpHMEHeHHe 3JIEKTPOAHAJIOTOBOTO  MOJeJHPOBAHHS
K ycnopusiM YUyfickoii osnuHbl, AHAJH3 THAPOreOJOrHUecKHX MaTepHa-
Jop nokasan, uro B 1967 r. B npepenax ™Mopenupyemoii oGsactu
HabmojaJicd yCTAHOBHBIUMICS PEXHUM YDOBHA NOA3EMHBIX BOJA, Hapy-
UIeHHBIH JIHIIP Ha HeOOJBIUMX y4acTKax JeHCTBYIOIIHX BOA03aGopoB
H opollaeMHX 3eMenb. OJIHAKO H Ha 3THX YYaCTKAaX CHCTEMAaTHYeCKOoro

—-—T——m—7—:——-—

i

[J .
/]2

=13

Puc. 9.8. CxemaTHueckuil paspes snekTpHueckoil mozmenu Uyiickoii MeXropHoii
JOJIHHEL.

1 — conpOTHBNEHHA MO KOOPAHHATAM X M y, 2 — BEPTHKAJLHbBIE CONPOTHBJEHHS Caabonpo-
HHUAEMBIX CM0eB, 3 — COMPOTHBJEHHS, MOACJHPYIOL(He MePEXOAHYIO 30HY.

TojgbeMa WJIH cNaja ypOBHEH He NPOMCXOAHIO. 3/1eCh YDOBHH NOA3EM-
HBIX BOJIL BOCCTAHAB/IHBAJHCE A0 OBHITOBOro BCKOpe MmocJe NpeKpalleHus
nosuBa WIM BoAooT6opa.

Jas Bocnpou3peficHHS Ha MOJEJH NOBEPXHOCTH YCTAHOBHBILEIOCH
YPOBHSt NOA3EMHBIX BOJ HCIOJIb30BAJIHCh KapThl MHAPOH3OrHIIC, COCTAB-
JIEHHBlE IO Cpe/IHMM TOLOBBIM OTMETKaM YDOBHEH IOJA3EMHBIX BOJ
1967 r.

INpumensiemas ofpaTHasi cTalHOHapHas 3ajaua pellajach Ha
OCHOBe [aHHKX O Hanopax. B coorsercTsBuH ¢ npHpogHo#t 006cTaHOB-
Kol npu pacyere Maciitaba HanopoB 3a 100 % norenunana Gnsia
NPHHSITA MAaKCHMaJbHAst OTMETKa YPOBHH BOABl Hyaxc, paBHasi 1150 M,
a 3a 0 % norenumana — Hanop ¢ orMeTko#t 450 M (Humw)-

Pewenne o6partHoii crallHOHapHOH 3ajayH 3aKJl04aJjochk B NOJy-
YeHHH Ha MOJEJH NO KaXJA0My TOPH3OHTY NOTEHUHAJbHBIX NoJei,
6s1H3Ko coBnajalolmuX c (aKTHYECKOH Nbe30MeTPHYECKOH NOBEpXHO-
CTbIO COOTBETCTBYIOLIUX ropu3oHTOB. [lepBoHayanibHO Ha MoJenb GBUIH
3afaHbl 3JieMeHTH GOPMHPOBAHHS NOA3EMHBIX BOJ B KOJHYECTBAX, OLE-
HEHHBIX BOJHOOaJlaHCOBHIMH pacyeraMu B pabore [36], a Takxke He-
cnenopanusiMi I'TH. Onnako peaynbrarhl pellieHHsi B TaKoH Nocrta-
HOBKe jaBanu OosbliMe pacXOXEHHsi HAallOpOB C COOTBETCTBYIOLIHMH
HCXOJHBIMH KapTaMH FHAPOM3OTHIIC He TOJbKO NO BHICOCTHOMY HX IO-
JIOXKEHHIO, HO H TI0 NPOCTPAHCTBEHHOH X KOHGHrypauHd. Has poctu-
JKeHHsi Y/IOBJIETBOPHTEJILHOTO COBNAJIEHHST MOAEJbHHX H HaTypHBIX
ypoeHell MOj3eMHBIX BoJl mnyTem nojfopa H3MEHANHCh NapaMeTphl
c/1a60NPOHUIIAEMOTO Pa3AeJISIOUIEro CJosi, pacllpOCTPAHEHHOTO B Npea-
rOpHOH paBHMHE.
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Ilo pesysnbraraM peurenHsi o6paTHoii CTauHOHApPHOH 3anaud ObIR
yTOYHEHH HCXOAHBie 3HaueHHA Ko3bduinentToB QHABTpauuH caabo-
IPOHHILAEMOTO cJIos B CTOPOHY yBEJIHYeHHA Ha oiuH nopsaok. Mcxoa-
Hasl BONOIIPOBOAMMOCTb BOJOHOCHBIX MOPOJA HPAKTHYECKH He H3MeHs-
Jlach, 3a HCKJIOYeHHEM JHIUbL y3KOH nojoch npaBobepexHoro Ipen-
ropuoro mJjeida, rie ee 3HayenHe ObUIO yBesMdeHO B [iBa pasa
BMECTO HCXOAHOTO 3HaueHHA pasHoro 50 mZ/cyr.

CpaBHeHHe MOJEJBHBIX H HATYPHBIX JAaHHHX MOKa3biBaeT, YTO HA
npeobsanammell TJIOWAAH THICOMETPHYCCKHE [OBEPXHOCTH HOA3EM-
HBIX BOJ,, MOJIlydeHHble MOJEJHPOBAHHEM, NPAKTHUECKH COBHAJNAIOT
¢ QaKTHUECKHMH KaK no KOHGMIypalud rHAPOH3OTHIC, TAK U IO BH-
COTHOMY ToJIOXKeHHIO. Xopolllasi CXOAHMOCTb XapaKTepHa [OYTH ISt
Bcell nNpearopHoii paBHHHBI W coBpeMeHHOR jpoaunb p. Uy, rae
HMEETCH JOCTATOYHO TIyCTas ceTh PEXMMHBIX CKBaXKHH. 31echb pas-
HHIA MEX/Jly MOAeJIbHBIMH H HATYPHBIMH 3HAYEHHSIMH OTMETOK HeE Tipe-
suiraer + 0,5 9.

Onnako B OTHeNbHBIX TOYKAX MOJEJIH PACXOXKJAEHHE AOCTHraer 7T—
12 % . TakHe TOYKH MMEIOT MECTO B HOJIOCE pacnpoCTpaHEHHsT OTIOXKe-
HHH KOHYCOB BBIHOCA IOXKHOH W CEBEpHOH rpaHull MojenHpyemofl tep-
PHTODHH, Tle PHCOBKA HCXOIHBIX THAPOHSOTHIC fABAAETCHA NpHO/MKeEH-
Hoft. Kpome toro, Ha 3tuxX y4acTtKax noafop ypoBHeil nmon3eMHBX BOJ
Yype3BLYANHO TPyICH H3-32 pe3KHX nepenafioB HX OTMeTOK. B Takux
cayqdasx OoJiee NpaBHJIBHO OTAABaTb NPEANIOYTEHHe YPOBEHHBIM OT-
MeTKaM, NOJYYECHHHIM MOACJHPOBaHMeM, KoTopoe Oonee NOJHO V4H-
ThiBaeT 0COO@HHOCTH I'H/IPOTensorHyecKHX ycJIOBHI YUacTKOB.

B nenom pesynbrath pelllenHst oGpaTHoll cTanHOHapHO# 3anaum
[IOKa3aJid, 49TO NpHHATAas MOJejb BICJAHe OTpax<aer NPHPOJHYIO
cxeMy QHALTpPALMH NOA3EMHBIX BOJ H YTOYHEHHbIE 3HAYeHHs (PuiIbTpa-
LHOHHBIX NAPaMeTPOB BOJOHOCHHIX HOPOJ OAH3KH K JAeHACTBHTE/IbHBIM.
Pesynbrath pacuera 6asaHca NOA3EMHBIX BOJA MO AaHHBIM MOJEJHPO-
BaHHS H MeTofioM ofmero soanoro Gajauca [49] npeacrasiens
B tabu. 9.8,

Bbik/HHHBaHHe 1T0J3eMHBIX BOJ B pycso p. Uy Ha y4actke oT Tok-
MAaKCKOro THApOCTBOpa A0 TalllyTKyJbCKOH INIOTHHBI ONpefensiiHch
o ¢opmyJie

Qpr; = k(i — ug)/Roku), (9.18)

rie Qp, — pacxoi BBIKJIMHHBAlOLLHXCA NOA3eMHBIX BoA B i-M OJloke,
H

MojenMpymoleM pycio peku, m3fc; Ui, Up— 3nekrpuyeckuii noteH-
L#al COOTBETCTBEHHO B i-M pacueTHoM G6Jioke moaend, %; ky— Mmac-
wtabubifi KO3QQUUHEHT HanpsokeHHs; R; — cONpOTHBJEHHE CETKH
MEeXJy COCe[IHHM H PacyeTHHM G6JOKaMH MozesdH, Om.

Takke mo ¢opmyne (9.18) oueBuBajca OTTOK NOJA3EMHBIX BOJ 3a
npegeis Mojaenupyemoii obnactu no kourypy I's samajanoil rpaHuub,
rie 3ajaBaJuCh TPaHHUHHE YcJoBus mnepBoro popa (cM. puc. 9.6).

CpaBHerHe MexXAy coboii pe3yibTaToB pacyera 6anaHca MOA3EM-
HBIX BOJ, NOJIVUEHHBIX ABYMS METO[AMH, fO3BOJSET OTMETHTL CJIefyI0-
wee. I[lo nanHbIM MoJeTHPOBAHHA CYMMADHOE NUTaHHe NOA3EMHEIX BOJL
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Ta6aunua

9.8

Cpanmn*e.nbnau XapaKTePHCTHKA COCTABJIAIOIHX Gananca non3eMHbIX BOA,
ONpeNeNeHHHX METONAMH ICKTPOMOACAHPOBAHHA H 6an1aKCcoBbIM

Mogenuposanne BaJ;A aeHTC(';');Hu Me:;;ﬂzg; .
DiieMeHTH 6aJaHCA NOA3EMHBIX JIHpPOBAHHEM
BOA H pacyeroM
no Gananco
M3 [c % M?/c % BOMY MeTO
ay, M¥j/c
IMuranye
Vingunntpanus armoctepHbIx 51,34 74,7 85,1 81,1 33,8
0CaJ(KOB, IIPHTOKA CO CTOPOHHI,
duasTpauMs pedHbiX BOJA, CTe-
KalIMX ¢ TOPHOro MacCHBa,
TIONIHBHLIX BOJ Ha NOJAR H M3
opocHTesbHON cetH, Qu
Quprpauusa eon p Uy or By- 17,4 25,3 19,8 18,9 2,4
pynzaiickoro Mocta no TokMak-
€Koro ryzpocrsopa, Qpay -
Hroro 68,74 100 104,9 100 36,2
Pacxop
Hcnapenue ¢ yposusi rpystopux | 18,1 26,3 36,1 3,4 18,0
BOX H POIZHHKOBBIA CTOK, Qup
Brikaunusaspe B Saccefine 23,0 35,5 25,1 24,0 2,1
p Kpacho#, Qx
Brgnunusauue 8 p Uy, Qp - 17,0 24,6 39,8 37,9 22,8
8 TOM ymClie
oT ToKMaKCKOro rHAPOCTROPA 11,0
no Yympimcro#t miotuns, Q, 6.0
or YyMBbILICKOK NJOTHHLL JIO !
TauyTKy/IbCKOTO BOJOXPaHH-
ama, Qp - .
Bopoot6op u3 ckpamuuel, Qox g‘éi lg’g ;i é’g _“3‘24
OTTOK yepes 3anafdHy1o IpaHHLY ’ ’ ’ ’ ’
3a npejiesitl MOjenMpyeMoit 06-
JactH, Qor
Hroro 68,74 100 104,9 100 36,2

paBHo 68,74 M%/c, B Tom umcsie: 1) 3a cueT (PUABTPAUHH PEYHBIX BOA
(6e3 p. Uy), crekaiouiux ¢ ropHoro obpamierusi, HHQHIbTPALHH aTMO-
cdepHbBIX 0calKoB, MOJHBHLIX BOA Ha NOJSX ¥ H3 OPOCHTEJBHOH cerH
Qw 51,34 m3¥/c; 2) 3a cuer QuabTpauuu Box p. Uy Ha yyacTke pycna
or Bypynnafickoro Mmocta o TokMakckoro rugpoctBopa Qpe 17,4 M3/c.
ITo panubiM 6anaHCOBHX pacyeToB 3TH BEJHYHHB COOTBETCTBEHHO
paBrbl 85,1 u 19,8 M%/c v pacxoxpenns cocramiswor 33,8 u 2,4 m¥/c.

CymMmapHBIi pacxoj MOA3EMHBEIX BOA Ha HCDapeHHe W oGpasoBaHHE
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POJHHKOBOIO CTOKA4, MOJNYYEHHBI!l 1O JaHHBIM MOJCJHPOBAHMSI, paBeH
18,1 m3/c nporus 36,1 M3/c, paccunTaHHBIX GaJlaHCOBBIM METO[OM.

BriK/1HHHBaHMe NOA3EMHBIX BOJ HENOCPeACTBEHHO B pycio p. Uy Ha
y4yacTke oT TOKMakCKOro ruipoctBopa A0 TamyTKy/JbcKo#l NJOTHHBL
pasHo 17 m%/c. B mpemesax AByX yYacTKOB PeKH 3TO 3HayeHHe pac-
npejesunock caenyiomuM obpasoM: or ToKMakckoro ruipocteopa o
Yymbliickoli nitoTHHB — 11 M3/c, npHYeM HHTEHCHBHOCTE BBIKJIMHHBA-
Hua cocrasuiaa 0,25 m¥/c Ha | KM nor. anuHbB pekH; ot UyMbllcKoil
nnotHHH fo TallyTKyJbckoro somoxpaHHiadIa—6 M3/c, 4T0 CoOT-
BETCTByeT HHTEHCHBHOCTH BHKJuuHBaHus 0,06 mM3/c Ha 1 kM nor.
IJIHHBL.

OueBHIHO, 4TO GONbLIHE PACXOXKICHHS B 3HAYEHHSIX TAKHX 3JleMeH-
TOB (HOPMHPOBAHHSI TNOA3EMHBIX BOJ, KaK CyMMapHoe nHTaHHe Q,
pPacxol BoAb Ha HcnapeHHe H o6pa3oBaHHe POLHHKOBOrO CTOKa Qup,
BLI3BAHBl KaK HEMOJIHOTON yyera MX npH 0aJlaHCOBBIX HCCJENOBAHHSIX,
TaK H HecoBNaJeHHEM COMOCTABJSEMBIX pacyeTHBIX nepuojoB. bes-
ychoBro, ¢ 1959 no 1967 r. ynyuwanack TeXHHKa MOJIHBA, YBeJHYH-
pancs KIIJ] opocutespHBIX cucTeM, GbliH NpoBefleHB MHOTHE Jpyrue
BOJIOXO35IHiCTBEHHBIE MEDOINPHSATHS, KOTOpble HECOMHEHHO QOTPa3HIHCh
Ha ypOBCHHOM peXHMe NMOA3eMHBIX Bojl UyHCKOA BHafHHBL, a MOCJef-
HHe B CBOIO oYepejb NOBJHSIH Ha pe3ynbTaThl MOACIHPOBAHHS.

Ananu3 pesynbTaToB MOAeaMPOBaHHst obpaTHOH cTauHOHapHOI 3a-
JayH fo3BOJISIeT OTMETHTb, YTO OCHOBHO 4acTbio OajaHca noj3eMHBIX
BoA B npeaenax Uyfickofi BnaiuHb sBAsieTcsl (QUIbTPAllHA PEYHBIX
BOJl, CTEKAlOLlHX C TOPHOr0 MacCHBa, HHQHJALTPALHUS aTMOocepHHX
0CaJKOB M TOJHBHBIX BOJ Ha [OJAX H H3 OPOCHTENIbHOH ceTH. DTa
cratbsl Gananca cocrasisier 74,7 % ero, a norepda Box p. Uy na nura-
HHe NoJ3eMHEIX BoJl Ha yuactke ot Bypyapafickoro mocra no Tokmak-
CKoro ruzpocrBopa — 25,3 %.

B pacxoxnol 4actH OaJjaHca OCHOBHYIO pOJib HIpaeT BbIKIHHHBA-
HHe nop3eMubix Bof B pekH Kpacuywo u Uy (60,1 % stoii vactu Ga-
JlaHca), 3aTeM PacxoJOBAHHE MOJA3CMHBIX BOJ, Ha MJIOLIAJIHOE Hcnape-
HHE H BHK/JMHHUBaHHe 10 peKaM THna «kapacy» — 26,3 %. BopoorGop
noa3eMubix Bof B 1967 r. no cpaBHeHHio ¢ 1959 r. ysesnyusacss moytu
8 NATL pas, 1. e. ¢ 1,69 po 7,5 m¥/c.

B upesom, pesyabTaThl pelleHuHsi oOpaTHOi CTalHOHAPHOH 3aj1a4H
foKa3aJjiH, Y70 pacyeTHasi cxema (QHAbTPALHH NMOA3EMHBIX BOX H CXeMa
3alaHMs BHEIUHHX H BHYTPEHHHX IpaHHYHBIX YCJOBHH BiOJHe OTpa-
KalOT HATypHBIE ycnoBHS (QOPMHPOBaHHs NOA3EMHBIX BOJ.

Pesynbratel peuwleHust oOpaTHol crauHoHapHod 3ajauyu  OblaH
HCIONBL30BaHbl AJS Clefyiolero staia pemeHuss obpaTHoH 3afauu
B YCJOBHSIX HeCTAl{HOHApHOro pexXHma, OCHOBHOH LEJIbI0 KOTOpPOH
fAIBJSLIACh OLEHKa BOJOOTAAYH MOPOJ BOAOHOCHOIO rOPHM30HTA.

O6paTHasi HecTallMOHapHasi 3ajlaya B OTJHYHE OT CTAllHOHAPHOI
SaKJ0Yyajiach B BOCIIPOH3BE/ICHHH Ha MOJEJH peXXHMa NOA3EMHBIX BOJ
¢ 1967 no 1977 r. B ycnoBusix paborbl Bopo3abopop. Jta 3ajgaya H
BCe BapHAHTH MPOrHO3HBIX 3ajiay PelIajHCh NPH NOHMMEHHUH ypOBHeH
TI0/i3€MHBIX BOJ, OTHOCHTENbHO OTMETOK, copmupoBaswiuxcst B 1967 r.
TlosToMy Haya/bHblE YCJOBHS 3afaBankch B BHOE St—t, ==0.
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Ilo xaxxaomy BoO03a6opy H 3KCINIyaTalHOHHOH CKBAXKHHe 3aja-
BaJHCb CpejiHHe roJoBbic pacxoabl INoA3eMHBIX BOM, Ol'lpe,lle.)'lﬂeMbIe
[0 BBLIPAXKEHHIO

AQy, = Q1; — Qs (9.19)

rie Qs — CPelHHil rofoBOH pacxoi i-H CKBaXHHBHI, m3/c; Q:, — cpen-
HUHl rof0BOH pacXoi 37T0f ke CKBaxKHHB npu =0 (1967 r.); AQ:, —
pasHHIla MeXAy pacxojlaMH B i-H ckBaxkude NpH {*= 0 u { = 0.

30Ha BHIKJIHHHBAHHA M TIycTas peyHas ceTb THIA <«Kapacy» Ha
NPeAropHOH paBHHHE pAacCMATPHBAJHCh KdaK TpaHHYHbE YCJIOBHS
111 pona, nepexoasiugne B rpaHudHble yeioeus 11 popa, ¢ HauaJbHBIMH
3HAYEHHAMH PACXOLOB, NOJYYEeHHBIMH B pe3yJbTate peLICHHS CTalHO-
HapHo#l o6patHoil 3ajauu. ConpoTHBJeHHS NP 3aJaHHH IPAHHUYHHX
yeaoeuii 111 pona onpenensinuce no dopmyae

Ri = kr(AHU/Qu), (9.20)

rie Qp— pacxofi NMOA3EMHBIX BOA B Y3JIOBOH TOYKe, MOAEJIMPYIOLLEH
30HY BBIKJIMHHHBAHHs, PYCNO HCTOYHHKA-<Kapacy» WJIH HCllapesue INOA-
3eMHBIX BOJl, onpenelieHHbfi nogGopoM Npu pemienun obpaTHo# cTa-
LHOHAPHOH 3a7ayH.

Ilo nanubiM pexxHMHBX HaGmiogeHufi, cpenHee 3HaueHHe AHP

B 30HE BBHIKJIMHHBAHHA H B PycJlaXx HCTOYHHKOB-«Kapacy» OT 3eMHOMH
NIOBEPXHOCTH COCTABJIANO OKOJO 2 M, KpHTHYUeCKast raybuna sanera-
HHSI TPYHTOBBIX BoJ OblIa npHHsSTa paBHOH 3 M. )

Cnenyer oTMeTHTb, YTO IpH pelIeHHH 0Q6PaTHOH HecTall¥oHa PHOR
3a/la4H €MKOCTHble CBOHCTBA HaNOpHOro BOJIOHOCHOTO TOPH3OHTA HE
noj6upasuch, a noAOHpaTHCh JHIIL BOAOOT/A4a I FOPH3OHTA IPYH-
ToBbIX BOZ. Mcxonuble 3nayennsi koad@uineHTa ynpyroii BoROOTAaYH
LJIsi HallOPHOro BOJOHOCHOrO T'OPH30HTA ONpEAeJsJHCh N0 H3BECTHOR

dopmyse
p* = Ap*ms,, (9.21)

rae p*— ko QuuuenT ynpyrofi BopoornauH; A — oObeMHHI Bec
BO/bl, NPHUHATHIH paBHBIM 1; m;— 3¢dGekTHBHAA MOLIHOCTL BOJOHOC-
HOro ropH3oHTd; B* — Ko3(QQHIHEHT YIPYroeMKOCTH, B HallleM cJyuyae
npHHATHIA paBabiM 1,103

Ilon6op u KOHTpOJbL pelueHus oOpatHofi cranuoHapHOH 3a7auH
ocywectsnsiicst o 62 toukam Ha MOJeJH, B KOTOPHIX. HMEJHCh Cpefi-
HHe 3HaYeHHs (QaKTHYECKHX NOHIXKEHHH ypoBHeH Noz3eMHMX BoJl IO
cocrosinuio Ha 1975 r.

ConocrabaeHusi MOAeNbHBIX H (DaKTHYECKHX TNOHHXKEHHHA YpOBHe#
TPYHTOBBIX BOJ NOKA3aJH HX XOpOIIYO CXOAMMOCTb. Tak, Hanpumep,
B 10 Toukax HauOGoJbllasi pa3Hulla He nmpeBbluajga 1,5 M, a B ocTalb-
HBIX 52 Toukax Gbuia He Gonee 0,5 M.

Takum o6pasomM, pelleHHe oOpaTHBIX 3alay (CTauHOHapHOH K He-
CTanHOHAPHOH) MO3BOJWIO BHIBHTL HE TOJbKO OOMMil XapaKrep
cXeMbl QHILTPALMH MOA3EMHBIX BOJ paiioHa, HO H OLEHHTb 3JeMEeHTH
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{pOPMHPOBAHHA NOAIEMHBLIX BOJ, YTOYHHTH (DHIbTPALHOHHBIE CBOHCTBA
BOJOBMENIAIONTHX OPOf, H DPasfefisioIMX HX caabonpoHHIAeMBIX
CJIOEB B TECHOH YBsI3K€ C reoJIOrHY€CKHM CTPOCHHEM H T'HJPOreosoru-
YeCKHMH ycaopHsiMu Uyiickol 10JHHBIL.

9.3.4. NMporHo3 H3IMEHEHHA NPATOKA MOAIEMHLIX BOJ, NOJl, BJAHSHHEM
XO3AACTBEHHOR JEATENbHOCTH

IlporHo3Hasi oLi€eHKAa NPHTOKAa HOJA3eMHBIX Boj B pycio p. Uy, no-
JIYYEHHOrO METOAOM MOJeJIHPOBaHMS, BLINOJHAAACh HA OCHOBE HpOr-
HO3a ypoBHell IIOI3eMHBIX BOJ C yUeTOM peXXHMa BojcoTOopa 3THX BOI
H CPoKa BBofla HOBBIX mJollafiefl 1oj opolliaeMoe 3emJjejenHe.

Ilporuosnoe pelllenue ObWlo BHIIONHEHO B JIByX BapHaHTax B Cje-
Jywoueit nocraHobke: | —nporHos yposHeli noj3eMHBIX BOA Ha
NepcnekTHRY NpH cylecTByiomteM Ha 1977 r. Bopoor6ope nof3seMHEBbIX
BOJL H MeJHOPaTHBHOM COCTOSIHHH opollaeMbx 3emedb; 11 — nporsos
ypoBHeH NOA3eMHBIX BOJ HpPH YBeJHYeHHH BofooT0Opa NMOA3EMHBIX BOA
H OpolileHHs HOBBIX 3eMeJib HauuHast ¢ 1980 r.

Bapuant I. TIlo cocroannio Ha 1977 r. B npenesax Mojenu-
pyemoli 06nacTH 3KCIyaTHpoBasioch okoJio 40 0600MEeHHHX KPYIHbIX
BO/103a60PHBIX KYCTOB € cyMMapHbIM Aebutom 10,3 m¥/c.

Auanua pesyJbTaTOB pelleHHs [0 9TOMY BapHAHTY NOKAa3BIBaeT,
910 (cM. puc. 9.9) npH NPOACKEHHH IKCIJyaTalHH BCeX AeHCTBYIO-
1IHX BO/03a0OPHLIX KYCTOB C 3aJlaHHBIM [eGHTOM YpPOBEHb NOI3EM-
HBIX BOJ| Ha NOCJEIHHX NOHH3HTCA.

Bo3moxkHOe MaKCHMaJibHOE NOHHXKEeHHe YPOBHS OA3eMHBIX BOJ HA
Ana-ApunHckom Bofio3abope coctaBut okodo 4 M, Ha KaauHHHCKOM
yuactke — 5,6 M, Cyxyaykckom — 7,4 M. Ha ocranbHBIX BOnO3a6opHBIX
Kycrax NOHHXeHHsl YPOBHSi K KOHIy NPOrHO3HOrO nepHola cocTaBAT
1,2—6,6 M, yame 4—6,6 M.

B ropusoHTe HanopHBX Boji HauboJblllee CHHXKEHHe YDOBHS TOAI-
3eMHBIX BOJI OTMeuaeTcs Ha yyacTKe AcnapHHCKOro MeCTOpOXIeHHA —
Jo 9,6 m. Ha npyrux mecropoxaeHHsAX NOHHXKeHHe HaNopoB He INpe-
BHICHT 8,6 M.

CHuKeHHe yDOBHS TPYHTOBLIX BOJl BHI30BET YAaCTHYHOE Mepechixa-
HHEe HCTOYHHKOB—<«Kapacy» H yMeHblileHHe HCNApeHHs C NIOBEPXHOCTH
TPYHTOBHIX BO[, T. €. Gyler HMeTb MEeCTO HHBEPCHOHHOE BOCIIOJHEHHe
3anacoB MOJ3eMHbIX BOJ.

OvHamMuka BocnoJHEHHS 3anacoB NOA3EMHBIX BOJ BO BPEMEHH pac-
CUHTHEBANAChL MO BHIPAXKEHHIO

Q: = SiQ,p/Hs, (9.22)

Trie Q:— e6UT BOCHOMHSEMBX NOJA3EMHBIX BOJ 32 PACYETHOE BPEMS
f, M¥*/c; Qup— pacxojl NOJ3EMHEIX BoJ HAa BBIKIHHHBAaHHME WM HCRape-
HYE C NOBEPXHOCTH IPYHTOBLHIX BOJ.

H3 tabn. 9.9 BuAHO, YTO CyMMapHOe BBIKJIMHHBaHHe (COBMECTHO
C ucnapeHHeM) nNoJA3eMHBIX BOJ Ha JHEBHYIO TOBEPXHOCTb B Hauaje
NPOrHO3HOro NepHola YMEHbIIHTcs Ha 2,42 M3fc, a K KoHny—Ha
3,73 M3/c.
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Tabanna 9.9
JHuaMHRA BOCNOJHEHHR 3aNacOB HOASEMHBIX BOA

Bocrnionnene 3anaccos NoA3eMHBIX BOA

BapHant [ | BapHanT 11

Bua BocnonHenHs MPOTHO3HKIR IepHOL

HaygaJsao KOHer| HayYaJao KoHerg

HuBepcusi BHKIHHHBAHMA H HC-
u3/c 2,42 3,73 3,83 4,57
DapenHs NOJ3EMHbIX BOL, ~g 13.4 20.6 91 9 95.3

lpumeuanue B asaMenarene — cozepxkauue N0 OTHOHIEHHIO K OGMER cyMMe
BoaMoxkuoro BocmosHewHst (18,1 m3(c) Ges yuera BuIR/IMUHBaHMS B OaccefiHax pek
Kpacuoit 1 Kyparars.

HameHeHusi npuToKa' nop3eMHbiX Bog B pycao p. Uy Ha nepciek-
THBY no cpapHeHHIO ¢ 1967 r. (npu cralloHapHOM pexxHMMe) oLeHeHbI
no ¢gopmyne (9.23) u pauw B 7264, 9.10.

AQpue = kR [(S: — So)/Riky], (9.23)

rie AQp,t — M3MEHeHHe Pacxo/la NOA3EMHBIX BOJl, BHIKJIHHHBAIOLIHXCS
B Dycsio peKH B i-M OJIOKE, MOJEJNHPYIOLIEM pYyCJlo peKH, 3a Bpewmsi f;
S, So— NoHHXXeHHe YPOBHS IPYHTOBBLIX BOJ B COCE[HEM i-M M B pac-
yetHoM GJiokax 3a spems £, %.

OcranbHbie 0603HayeHHsT TIpexKHEe.

Kak caenyer u3 tabu. 9.10, patxon noA3€MHBIX BOJ, BHIK/JIHHHBAIO-
wMxcss B pycslo p. Uy, coxpaHsieTcsi MOYTH TaKHM, KaKHM Obul TIpH
cTalHOHAPHOM pexHMe B 1967 r.

Tabnuua 9.10
MNporHos naMeHenns Nop3eMHoro npuroka s p. Yy (sapuant I)

YMeHbIleHHe PacXCAa BRKNKHKBAIOMIHXCR
rnoas3eMHHEX BOg, M2/cC

YuacToR pycna MPOrKo3HHA NepHog,

HAYalo KOHey,
0,04 0,04
Or TokMakcKoro ruapocteopa ao Hy- —To.96 —70.96
MBIUICKOH TIJIOTHHH ’ ’
. 0,22 0,27
Or YUymmmickoi mmothsR o Tamyr- 578 873
KYJIBCKOIO BOJOXPaHHJHIA ’ !

Ilpumeuyaune.

BAIOLIMXCA NOA3EMHHIX BOX B pycao p. Uy Ha pacuerHbie nepHOM.
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Ilo pesynbratam pelweHust 3apayu no Bapuanty | caeayer, uro:

MPH CyLUEeCTBYIOIEH cXeMe pa3mellleHHst BOA03a60POB H pexxHMe HX
SKCIIyaTalHH, a TAKXE ypoBHE MEJHODAllHH OpollaeMblX 3eMelb Io-
HHXKEHHE YPOBHsI NOA3eMHBIX BoJ| B UyACKOIl [0/HHe K KOHIY HPOTHO3-
HOro nepHona He uapeBblcut 7,4 (anst rpyHTOBHIX Boa) — 11,6 M (mns
HANOPHBIX BOA);

noj. BAMSIHHEM BOAOOTOOpA NOJA3EMHBIX BOA YMEHbUIHTCH BHIKIHHH-
BaHue IPYHTOBHX BOA Ha JHEBHYIO fOBEPXHOCTh Ao 3,73 M3/c U yBe-
JIHYAaTCst 3anachl NOA3CEMHBIX BOJL 3a CYET HHBEPCHH MO PyCJaM HCTOY-
HHKOB-«Kapacy» H yMEHbIIeHHS HCMapeHHsi C MOBEPXHOCTH INOA3EMHBIX
BOL;

CyMMapHOe BHIKJHHHBaHHe nOA3eMHBIX Box B pycido p. Uy ma
yyactke or Tokmakckoro ruspoctsopa fio TallyTKynbCKOf NJIOTHHH
K KOHIly pacyeTHOro nepuosa cocraeutr 16,69 m?/c M no cpaBHeHHIO
¢ 1967 r. ymeHBIIHTCA BCero aulilb Ha 0,31 M3/c.

Bapuanr I llpu mosenupoBauun no naHHoMy BapHaHTy cTa-
BHJIACh 3a/la4a OLIEHHTh NPHTOK M10/i3eMHBIX BOA B pyciao p. Uy Ha pac-
YyeTHHIH TepHoN TNpH ycaoBHH, yto B 1980 r. yBenuuuBaercs ot6op
noaseMHBIX BOJ| Ha «Jeaymomux Bofo3zabopax: Jlyroeckom, Mepken-
ckom, Kanunuuckom, Cokynykckom, Ana-Apumnckom, Tokmakckowm,
I'eopruebckom, Kanuuckom u Bmicrposckom. B nepcnektuse cymmap-
HplEE X Bomootrbop cocrapur 21,1 m3/c. Tlpu stom ¢ 1980 r. Gyayr
BBe/IcHbI MO/l OPOLICHHE HOBHE MACCHBH 3emedb (pHc. 9.9).

Hudunbrpaunolsoe nuranke Ha BHOBb OPOIIAeMbIX yYaCTKAX MPH-
HHUMEETCH TAKHM K€, KaK H Ha CTapoopollaeMbiX [JIOIAASX.
ITo pamamm M. M. Kanausckoro, MHQHIbTPALMA NONHBHBIX BO /0
YPOBHsl TPYHTOBBIX BOJ coctabiasna 42,45 m/c npu njomajau opolile-
HusA, paBHoil 288,9 THIC. I'a, 4TO COOTBETCTBYET HHTEHCHBHOCTH HH(HIb-
TPAlHOHHOTO MHTAHHSA B 450 MM/roll.

Ha BHOBb opolllaeMHIX mJOILAAsX 3TO 3HaueHHe GbLUIO NPHHATO 32
HOpMY HHQHIBTPAUHOHHOrO NHTAHHS NOA3EMHBIX BOJI.

IlpensapureabHoe onpobosaHne Bapuanra Il Ha Moneau noka-
3aJJ0, YTO DPUMEHEHME YKasaHHON HOpMH NMTAHMs Ha YYACTKAX, pac-
TI0/IO2KCHHBIX B 30HE BLIKIHHHBAHHA M TPAH3HTA HOA3€MHMBIX BOJ C IJY-
GuHoil 3aneranuss 2—8 M M MeHblle, IPUBOAMT K 3aTOIJEHHIO ILIO-
lanedl opoulaeMbIX 3€Mesb yepe3 4—6 JjeT nocle HX OCBOEHHS.
B cpsA3H Cc 3THM B KOHEyHON nocraHoBKe BapHaHta Il nononHuTens-
HOe OpOlleHHe HA MOAENH 387aBajloch TOJNbKO Ha y4dacTKaX, paciio-
JIOXKEHHBIX B 30He (QOPMUpOBaHMsi NOA3EMHBIX BOJ, Ile YPOBHH IDYH-
TOBBIX BOJl 3a/€TAIOT OTHOCHTENbHO rayboko. B ocranbnoM apuant II
nonoben Bapuanry L.

PesynbTarth pellleHMs 3anauu no Bapuauty Il B BHIe u30NHHHM
NOHHXXEHHsI yPOBHEH M HANOPOB rPyHTOBBIX BOJ HA KOHEL, PaCYyeTHOro
nepuoaa aaHbl Ha puc. 9.11.

PaccmoTpense NaHHOro BapHaHTa NOKAa3biBaeT, YTO HA BHOBb OpPO-
HIaeMbIX y4acTKaxX K KOHIly NPOTHO3HOro MepPHOAd MPOH30HAST NOLBEM
ypOBHA IPyHTOBBIX BoA Ha 2—12 M. Ilpuuem HaubGosbline HX 3HAaye-
Hus (10—12 M) npuypounBaioTcss K yyactkam npaBobepexHoH yacTH
ponunbl p. Uy (pafion c. I'eoprueBky, r. Tokmak). Ha yuactkax neso-
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Puc. 9.9. CxemaTuueckaq KapTa NpPOTHO3HHX NMOMHXKeHHHi yposmefi TDYHTOBHX BOA OT eraTHueckux (BapHamr II).

1 — aNDPOKCHMHPOBBHHEIA KOHTYp P. Uy; 2 — rpyllioBHe CYWeCTBylOIHe H NPOSKTHPYEMhe BOX03aGopel, J — H3ONHHHE NOHHKEHWA ypoBHAsA TpyHTO-
BMX BOR, 4 — H30/HHHA NOBHILUEHHA ypOBHS IPYHTOBRIX BOJA, O —— KOOPAHHATHAR CETKB MOMRE/IH; & — annpoOKCHMHPOBEHHEsT HA MoAeMH rpaHula pac-
NpoCTPAHEHHA TPYHTOBHIX BOA, 7 — YYaCTKH, NPOCKTHPyeMmie NOA oOpOlIeHHE



Gepexbsl NMoAbeM yPOBHs, BHI3BAHHBIH IOJHBOM, HE MNPEBHICHT 7,0 M,
yaige O6yleT Haxonutbed B nmpefenax (0,4—4,2 m.

IToumxeHHe ypopHeil MOJ3€MHBIX BOJ Ha yyacTKax Bono3aGopos,
MPHMBIKAIOIHX HAH- OJH3KO pACIOOXEHHBIX K HOBOOpPOIIAEMBbIM TEP-
PHMTOPHSIM, 1O cpaBHeHHIO ¢ BapHaHToM | ymeHbumnTest Ha 0,4—6,6 M.
Tak, Ha yuactke Kanuuuackoro sono3zabopa B Touke C KOOpIWHATAMH
x=11 ¥ y=9 370 HOHMXEHHEe YMEHbIIHIOCb Ha 4,2 M, HecMOTpsA Ha
ysenyienue Bonoorbopa. Ha apyrux Bonosabopax, ynaneHHBX ot HO-
BOOpOIIAEMBIX 3eMellb, NOHHMKEHHE ypoBHel He mnpeBbiCHT 12 M, 3a
HCKJIIOYEHHEM BOA03a6OpHBIX KycToB Asa-ApuHHCKOro MecTopoxie-
HHSi TIOA3EMHBIX BOJ, I'/le Mbe30METpHYEeCKHE HANOPH NOHHXKAIOTCA 1A
44—89 M oTHocuTeNnbHo cTaTHYeCKHX. Pe3koe NMoHHXKeHHe HamopoB Ha
3TOM YYaCTKe BHLI3BAHO POCTOM CymMMapHoro Bofloot6opa no 5,4 m¥/c.

Ananu3 paupbx Taba. 9.9 nokasbipaeT, UTO BOCIOJHsIEMBlE 3anach
o/i3eMHBIX BOj 3a cYeT HHBEPCHH Ha BHIKJIHHUBaHHe H HClapeHHE
C NMOBEPXHOCTH TPYHTOBBHIX BOJI CO BpEMEHEM YBEJNHYHBawTcsA. Tak, Ha-
npHMep, UOCTejHHe K KOHIY IpOrHo3Horo nepHoflla JOCTHMTHYT
4,57 mi/c. OpHako TeMm pocTa MHBEPCHOHHBIX 3anMaCoB BO BpeMeHH
MEHbILE, YeM NpPH PellleHHH BapHaHTa |, 4TO CBsi3aHO € BBOJIOM HOBBIX
opoliaeMblX mjomajefl, Ha KOTOpbIX INPOHUCXOAHT BOCIONHEHHe AHHA-
MHYeCKHX 3alacos MOA3EMHBIX BOJ.

PacyeT npHtoka Noj3eMHBIX BOJ B pyciio p. Hy, BHIOJHEHHHH MO
dopmyne (9.23), npusezer B Tabsa. 9.11. M3 nee BumHo, uro npH

Tabnuna 9.11
TNporHos n3meHenms nop3eMHoro nputoka B p. Yy (sapuaut IH)

HameHeHl® BHKJIHHHBAWOIMXCS M0 3eMBBX
BOA, M3[cC
Yuacrox pycna [POTHO3NBE DepHON
HagaJno OKOHUaHHe
0,00 0,52
Ot TokMakckoro ruzpocTBopa o Uy- —Tr.o0 o
MBHILICKOR IJIOTHHLI ? '
0,26 0,32
Or Uymmuckolt nnotuus no Tamyr- —ﬁ— —5'@——
KYJIbCKOI'O BOAOXPARHJIHING ! ’

yCnoBHH yBelHyeHusi otGopa Mog3emMHBIX BOJ 10 cpaBHeHuIO ¢ 1967 r.
npuMepHo Ha 14 m3/c npu ollHOBpemeHHOM paclIMPeHHH IJolnaned
HOBOOPOLIaeMHX 3eMeJb CYMMAapHH PHTOK NOJA3EMHBIX BOJ B PYyCJ/O
p. Hy or TokMakckoro rugpoctBopa no TallyTKyabCKoro BOJOXpaHH-
JIHIlA K KOHLY DpPOrHO3HOro nepHoja yMeHbIIHTCS Bcero Ha 5% (no
OTHOIIEHHIO K OGhiToBOMY) U coctasuT 16,2 m3/c Bmecto 17 m¥/c
B 1967 r. Ymenbienne nputoka Ha 0,8 m%/c ofycioBnmpaercss pas-
BHTHEM [eNpecCHOHHOH BOPOHKH or Auna-Apumickoro Bojo3abopa
¢ cymmapubim nebutom 8,2 m3/c. Takum obpasom, eciu Ha nepobe-
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pexbe AONHHBI NOJ BJHAHHeM paGorel Ana-ApuynHcKoro Bojo3abopa
NPOHCXOAHT MEPEXBAT II0A3€MHOr0 MOTOKA, ABHIKYLIErocss K peke, TO
Ha npapofepelxbe STOR JOJHHEI NPOHCXOLHMT BOCHOJIHEHHE HHHAMHYe-
CKHX 3anacoB 33 cYeT OpOILUEHHS HOBBIX NJIoIiajen.

B uenom no pesysibraram pewenus BapHauta Il MoxHO chenats
ClIeAyI0lHe OCHOBHLE BBIBOABI:

NpoeKTHpYEMHE M0j OpoOlleHHe 3eMJH, DaclNoJioXXeHHbe B 30HaX
BbIKJIHHHBAHHA M TpPaH3HTa NOA3E€MHBIX BOJ, MOTYT OHTbH BBEAEHH
B CTPOH [efCTBYIOUIHX TOJIbKO NpPH YCJOBHH 3aJIOXKeHHs JpeHaxKHOH
cetH. B nmporuBHOM ciiyyae yepes 4—6 JieT HM TpO3HT 3aTONJIEHHE;

OpolleHHe HOBEIX Y4acTKOB 3e€MeJb PH HHTEHCHBHOCTH HH(HJIbTPA-
LHoHHOrO mHTaHus 450 MM/roj yeBesHyHBaer He TOJBKO JHHAMHYECKHE
3anacH MOJA3E€MHBIX BOJ paHOHa, HO H NPONOJIKHTENbHOCTb CYLIECTBO-
BaHHS 30Hbl BHIKJIHHHBAHHA MOJA3EMHLIX BOJ C €€ MHOFOYHCIEHHLIMH
HCTOYHHKAMH-«Kapacy»;

3anpoeKTHPOBaHHbIf peXXHM H o6beM BomooTGOpa MOA3EMHHX BOJ
B cymMe 21,1 m3/c npm cymecrBywieli cxeme pa3MeleHHs BOJO3a-
Gopoe He NpHBeAEeT K 3aMETHOMY YMEHbLIEHHIO MPHTOKA MOA3EMHBIK
Boj B pycno pekn Uy. 3tor npHTOK K KOHLY HpPOrHO3HOrO mepHoaa
coctasHT oKoJo 16 m3/c;

MozeJHpoBaHHeM BapuaHTa Il BuifiBleHO, yTo mMoj BIAHAHHEM YBe-
JuYenus orbopa MOA3eMHBIX BOJA CKBaXKHHAMHM yMeHblaeTcs KoJHue-
CTBO BHKJHHHBAIOWHXCA MOJA3eMHBIX BOJ Ha JHEBHYI0 MOBEPXHOCTb H
pacxoj BHIKJIHHHBAIOUIHXCA BOJ, K KOHLY MPOTHO3HOTO NMEpHOLa COCTa-
But 13,5 M3/c mporuB 18,1 mM3/c B GuitoBHX ycnoBHsix (ra 1967 r.).
Ecnu npursiTe OpocHTeabHYI0 HOpMy paBHoél 3500 m3/rom, To 3a cuer
3THX BOJ MOXXHO OPOCHTb JONOJHHTeNbHO 121,65 Thic. ra.

Takum o6pa3oM, MCCIEeNOBaHHS M METOAHYECKHEe MPOPaGOTKH, BH-
nojHeHHble Ha npuMepe Yyficko#i JoJHHB, MOKa3aJH BO3MOXHOCTb
BOCIPOH3BeJeHHs Ha MOJEJNH CXeMbl (PMJIbTPALHH B CJIOXHBIX THAPO-
reoJIOrHYeCKHX YCJOBHAX INpH HaJHYHH onpefeneHHOH HH(OpPMaLHH
O THIpPOreoJIOTHYeCKHX, T[e0JIOT0-JIHTOJIOTHYECKHX H MeJTHOPATHBHBIK
YCJIOBHAX paiioHa.

Heo6xogHMo oTMeTHTb, 9TO pelialollee 3HAYeHHE Ji onpeeseH s
TOYHOCTH MOJIyYaeMblX 3THM MeETOLOM pe€3yJbTaToB, HMeeT IOJHOTa
H KayecTBO HCXOAHOH HH(popMauu#. B nporHBHOM cAyyae cxemaTH3a-
U5 NPHPOAHHX YCJHOBHE M ocpefHEeHHe MO IVIOUIAAH THAPOreQJQrHye-
CKHX napaMerpoB MOryT NPHBECTH K CYILeCTBEHHBIM PaCXOMKICHHSM,
YTO SIPKO HILIIOCTPHPYETCS CpPaBHEHHEM OLEHOK B3aHMOJEHCTBHS MO-
BEDPXHOCTHBIX H NOA3eMHBIX BoJ p. Uy MeromoM pyclioBoro BOAHOrO
Gananca (39,8 m3/c) H  aHaJoroBOro  3JeKTPOMOAEJHPOBAHHSA
(17,0 m3/c). BmecTe ¢ TeM MoJeNHpOBaHHe fIBJIETCH BaiKHbIM 1UAaroM
Bllepesl B NpOLecce MNO3HAHHA TaKOro cJAOXKHeHLIero perdona, kak Gac-
ceiin p. Uy, 4 nponesaHHas pabora JOJNXKHa CTaThb OCHOBOH 1Jif fatib-
HeHIllero YTOYHEHHS! H JeTaJH3alMH MNOJYYEHHBIX Pe3yJIbTaToB.
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10. BOOAHbBIN BAJIAHC YYHCKOW HNOJIHHbBI
H NOKA3ATEJIH HCITOJIb3OBAHHSA EE BOJAHBIX
PECYPCOB

IloneBble BonHOGANAHCOBBE M METHOPATHBHBIE HCCJAEIOBAHHS HA
paccMarpuBaeMofi Teppuropiu npoeofuiuch ¢ 1958 r. KuprHHUHBX,
a 3atem BHHMHKAMC coemectro ¢ Muusoaxosom Kupruackoit CCP
# Kuprusckoii rupporeonornueckoll skcnemuumein (KI'3) Munreo
KuprCCP ua tpex BogHoGanaHcoBbX yyacTkax H IlanduioBckoit opo-
CHTeJIbHOIl cHCTeMe B LI€IOM, Ha CE€MH ONBITHBIX YYACTKAaX BePTHKAJb-
HOrO H BOCbMH TFODH3OHTAJIbHOrO JpeHaKa B pasJyiHyHbX 30Hax Yyil-
cKoii nonuub [41, 42].

Henbio 3THX HCCJIeJOBAHHE SBAAJOCH OOGOCHOBAHHE KOMILIEKCa
B0OAOX037HCTBEHHBIX MeponpHuATHH, pa3paboTka panHOHAJLHOH CTPYK-
Typbl BOmHOro GajiaHCa, NpPH KOTOPO#l BO3MOMKEH BHIXOJ IPOLYKIHH
BHICOKOTO KayecTBa — MAaKCHMAJIbHO BO3MOMKHBIH, 4 3aTPaTH BOJHBIX,
3eMeJIbHbIX, TPYAOBBIX H SHEPTeTHYECKHX PecypcoB Ha €IHHHIY Ipo-
AYyKOHH — MHHEMaJIbHO Bo3MoxHble [37, 38, 39].

Ha ocuHoBe pesysbTaToB H3yyeHHsi PErHOHAJIBHOTO TOJOBOrO BOJ-
Horo 6ananca Uyiicko#t nosmubl (B npegenax KuprCCP) 3a muoroser-
Hufi NepHOI OCBeLleHH CJielyIOllHe BOPOCHL:

H3MeHeHHsi CTPYKTYPH BoJAHOro GajaHca, paamepoB 6e3BO3BPaTHOrO
H3BATHA CTOKA M OTTOKAa ITOBEPXHOCTHBIX BOA [0 3aMBIKAIOLEMY
CTBOPY B pe3yJibTaTe Pa3BHTHf OpOLUeHHsl (H JAPYFHX orpacieli Boj-
HOTO Xx03f#cTBa);

OLEHKH MPHEeMJIEMOCTH Pa3JIHUHBIX pacyeTHLIX METOJNOB olpelese-
HMfl HCnapeHHsi (MO PErHOHY B LieJIOM);

XapaKTEPHUCTHKH H3MEHYHBOCTH 3/IeMEHTOB BOAHoro GaJsanca
H OCHOBHBIX MeTeo()aKTOPOB C ILe/Jbi0 YCTAHOBJEHHS HX PAacYeTHHIX
sHavenHii Tpe6yemoil obecreyeHHOCTH;

BBHISiIBJIEHHs] B32WMO32BHCHMOCTEH MeXAy OTAeJbHEIMH 3JIeMEHTaMU
BopHoro GasnaHca u MeTeo(aKTOPaAMH;

OLIEHKH BJIHSIHHSI YY€Ta ACHHXPOHHOCTH KOJieGaHHii 3JleMEeHTOB BOJ-
Horo GajiaHca Ha OPOCHTENbHYIO COCOGHOCTb peK;

onpelesieHusi AHHAMHKH IMOKa3aTesefi HCIONb30OBAHHA BOJAHBIX H
TENJIOBHIX PECypPCOB PErHOHA.

10.1. Boanniii 6ananc UyiicKoi AOAHHBI

¥Ypasuenune obuiero BoaHoro Gajanca NpHHATO B BHJE
Ynn—Yn+an——Yr+X_Ej:AU=O, (10.1)

rae Yno— NPHTOK NOBEPXHOCTHBIX BOA H3 30HH (JOPMHPOBAaHHS; Yy —
OTTOK MOBEPXHOCTHHX BOJ MO 3aMbikaouweMmy crBopy (y c. Tawmyr-
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KyJib); Yo —NpHTOK TrpyHTOBHX BOA ¢ TopHoro obpamienus; Y.—
OTTOK TPYHTOBHIX BOJI M0 3aMHKAaILEeMy CTBOPY; X — aTMochepHbe
ocaikk; E— cyMMapHoe HcnapeHue; AU — u3MeHeHHe 3amacoB IpyH-
TOBHIX BOJ (H3MEHEHHEM 3aMacOB MOBEPXHOCTHHIX BOJ 30HH a3palHy
npexnebperaem).

3HayeHHe NMPHTOKA TOBEPXHOCTHHIX BOJ B UyHCKYIO LOJHHY TOJY-
YeHO N0 JAHHHIM (PaKTHYECKHX HAG/IONEHH THAPOJOTHYECKHX MOCTOB
KuprusrujipoMera 4 COCTABWJIO 3a MHOTOJIETHHH NEpHOA B cpeiHeM
114 m*/c. Onpenenenne HeyuTEHHOro Croka ¢ IUIOWAfel, rae OTCYT-
CTBOBAJIH H3MepeHHs], BHIIOJHEHO B COOTBETCTBHH C MeTOAMKOM, H3JO-
KeHHOi B pasznene 2. CpellHee MHOrojseTHee 3HayeHHe HEYUTEHHOTQ
CTOKa BechMa He3HauHTeJabHO — 3,83 M3/c.

OTTOK NOBEPXHOCTHHX BOJ 3a mMpeAesH H3yyaeMoll TePPHTOPHH
yuTeH no AaHHLIM HaOJIOfleHHH Ha THApOJorkHyeckoM cteBope p. Uy
y c. Tamyrkynb. B cBaA3H co crpouTe/beTBOM TalIyTKYJLCKOro BOJO-~
xpanuiiHma ¢ 1969 r. Her JAaHHHIX O pacxojax BOJIH [0 3TOMY
crBopy. Ilosromy 3a cpemuuii ctok B 1966—1970 rr. npuHfTO €ro
cpelHee 3HaueHHe 3a 1966—1968 rr. Hegoyder orroka moBepXHOCTHHIX
BOoJ Nno MepkencKoii BerKe, nepefaioulefi sony u3 3anagnoro BUK
Ha teppuropuio Kasaxckoii CCP (mo mannbiMm Muneoaxoza KuprCCP
okoso 1 M3¥/c), a Takme c6pPOCOB 3THX BOA IO JIOTAM B OT/AeJbHHE
rojbl, KOMIEHCHPOBAJICA MPHHATHMH [OMYIUIEHHMU IIPH ONpeJeleHHH
HOAPYCJOBOrO NPHTOKA.

3HayeHne Yno ONpEeNesfiJloch HA OCHOBE OLEHOK II0JPYCJOBOTG
OPHTOKA Yionp TO AaHHHM HcclefioBankit KI'D u npurAtTO B pasmepe
4—5 % yurenHoro croka Gokopwix mpHrokoB p. Uy. Iloapycaosoit npu-
ToK no p. Uy y crBopa [xHJIbapHK He YUMTHBAJCH BBHIY OTCYT-
CTBHfl Jl@aHHHX. 1akuM o6pa3oM, 3HaueHHe Y,r MPHHATO PABHBIM Yrogp-

OTTOK mMOA3eMHBIX BOJ 32 Npefesb JOJHHB ¢ BOCTOKa Ha 3amaj
onpelensica no Gopmyse Jlapci ¢ Hcrno/b3oBaHHEM AAHHHX Habilo-
JeHHH MO TPeM CTBOPAM CKBAXXHH H NPHHAT OKPYTJeHHO paBHHM
2,0 mM¥/c.

Ocazky omnpeflesieHH MO JaHHHM MeTeOCTAHLHH H moctoB Kuprus-
rUApoMeTa.

ITo Bocbmu cranuusMm  (Ixunvapuk, Hoeopoccuiicka, Besoeon-
ckoe, Tokmak, ®pyuse, UYyiickas, KoncranThroBka, TamyTkynb)}
B mpeflenax abcomorHnx Buicor 500—1524 M moayuero cpenHep3Be-
LIeHHOE 3Ha4YeHHe ocankos, paBHoe 376 mm [16]. Ilo 17 cranuusm u
nocTaM B npepenax abcomorHux BhicoT o 1000 M — 383 MM, o 25—
B mpenenax abGcoMOTHHX BhicoT go 1200 M — 422 MM [81]). Caenyer
yuecTb, YTO B pacuyerax, TaK e Kak W B pabore [16], He BBeneHHI
MONPaBKH K OCajgKaM, KOTopble AJf JaHHOH TEpPHTOPHH He cylie-
cTBeHHH [72].

AHaNH30M YCTAHOBJIEHO, YTO B MpejleslaX NPHHATHX TpaHHI J0-
CTATOYHO peNpe3eHTATHBHHIMH ABJIAIOTCA YeTHPe MeTeoCTAHIIHH, pac-
noJioXeHHWe B JoJHHe Ha BHcorax 596—818 M wmHam yp. ™
(raba. 10.1).

Ilpu ocpenHeHUH 3a NATHIETHSA CPeJHHe apH(METHYECKHE 3HAUCHHA
TeMINeparypu, AeQHIKTA BIAKHOCTH BO3AYXa H HCIAPAEMOCTH OTJIH-
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Ta6muua 10.1

Cpefiine MHOroMeTHHe 3HAYEHHAi OCANKOB M IIPYTHX METEO03JI€MEHTOB
3a 1936—1975 rr.

o IInomans ‘ §: * -

il BIHAHHS Ocankn X g g aw

MeTeOCTaH- £ 8s EE Q

k] UHH [SR TN rad =2

MeTteocTaHUHs o & '; g E“ o

g# | F gEx | Ef g8
g | e |TUT| e | B3R | S8 | Heg
ToxMak 818 1630 {0,168| 443 | 21,5] 10,0 7,1 1200
<Ppyuse 756 1284 10,141| 405 | 16,56{ 10,0 8,1 1353
Beaosoackoe 726 2176 10,239 | 441 30,4 9,3 6,4 1065
Yyiickas 596 4115 {0,452 361 47,0 8,8 7,0 1091
u 413 9,6 7,2 1180
Toro (cpeasee) — 9105 | 1,00 700 1156 9.3 71 1145

INlpuMevanue B unciurene — cpealee apH(pMerHYeckoe, B SHAMeHare/e —
CpellHeB3BellleHHOe 3HAYEHHe.,

YaloTcsl OT CpefHeB3BellleHHHX He Gostee yem Ha 1,4—4,3 %, B oTledn-
Hbie roasl— Ha 7—8 %,.

HaMenenne 3anacoB rpyHTOBHX BOJ OmpeiefeHo Ha ocHoBe ofpa-
GOTKH peXHMHBHX HaOmopenufi Ha omopoit cetH KI'D no ypapre-
Huo (8.5).

B nanrom paspene snaverus AU onpeneniensl fs Beell milollajiH
pacyeTHOro yyacTKa HOJIMHH, TOTJA KakK B pa3fese 8 aHajorHynas xa-
PaKTePDHCTHKA JaHA TOJBKO JJisi KOHTYpPa OpOLIA€MOro 3eMJIelesHs.

Ha tounocrtu onpepnenenusi 3Havenusi AU oTpaxaercs psal (ak-
TOPOB:

1) HepocTaTouHOE M HepaBHOMepHOe pachpefie/ieHHe Mo MJIOMIAH
H He OJIHHAKOBOE B DasHBLE TOAH KOJuyecTBO cKBaxHH. CoBeplIeHHO
He OXBayeHa HAGJIOIEHHAMH TpPeAropHas 3oHa mpaBoro Gepera p. Uy.
IpuBneyenne panHbix Ha6JIIOAATENLHON CeTH MENHOPATHBHOH CyHOH
¥YOC MHHBOAX030B BHI3HBAET psfjl 3aTPyAHEHHi, TaK KAaK OHa Opra-
HH30BaHA TOJBKO B CEMHJECAiTHie TOJH, PpAacnoJioXeHa He BCeraa
yAauro ¥ Ge3 yBA3KH ¢ onopHoit cerbio KI'3;

2) morpelllHOCTH B onpejiesieHHH 3HAYEHHH Y;

3) BAHfIHHE METOJMKM NOACYETa H3MeHeHHS YPOBHeH TIDPYHTOBHX
Bog AH:p. Haun6osee npaBHAbHLIM SIBAsIETCH OmpEAeNeHHe 3Ha4YeHHH
AH\p nnsi ka0l CKBaKHHH MO CPOYHHIM HAGJIOJIEHHAM 34 yPOBHEM
FPYHTOBHX BOJ Ha Hayajo H KoHel roja. CpaBHHTE/NbHHE DacyeTH
3Havenuit AH;p 3a 1966—1970 rr. no cpouHbM HAGJIOJEHHAM H 110
CPEAHHM MECAYHHM JAHHHM Ha SIHBapb M JAeKabpb KaXAoro roia
Janu pacxoxjaenke 1o 22 %.

Onpenenenne 3HayeHHH AHp, No cKBaxHHAM H IO COCTABJIEHHBIM
KI'D kapram riyOHH 3aj€raHHsi TPYHTOBHX BOJ TAK¥e AaJIH 3HAYH-
TelbHble pacxoxleHus, Tak, mo kKapram ray6ud Ha 1/V 1959 r. u
1/X 1972 r., oxBaTHBAKUIHM IJIOLA]b 30H BHLKJIHHHBAHHA H BTODHY-
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Horo norpyxenusi 390 THc. ra, nojiyueHo AHp==0,16 M. [lo ckpaxu-
HAaM, Paclo/OXKeHHHM B 3THX 30HaX, mojydyeno 3a 1959—1973 rr.
AHp=0,50 M.

B taba. 10.2 pago npuHATOE B BHIOJHEHHHX 3[€Ch BOAHOGAJaH-
cOBHX pacyerax 3nauyeHHe AU no ckBaxKHHAM OIODHOH ceTH ¢ JJH-
TeJIbHOCTBIO HabmiofeHuil He Menee 15 jer npu p=0,10 (BapuaunTt 1).
Has cpaBHenns 3navenne AU ompelensyioch ¢ NpHBJIeYEHHEM J0T0J-
HHTEJIBHOTO Yucsia cKBamHH (Bapmant 2). Kpome rtoro, B Taba. 10.2
NIOMeIleHs OMy6/HKOBaHHHE JaHHHE, NOJyuYeHHbIE NPHMEPHO IO TEM
ke CKBaKHHAM NpH AH(GbepeHIHPOBAHHOM ONpEAEJIeHHH 3HAYEHHS |
(Bapuanr 3).

Ta6nuua 10.2
Cpennne rogosuie 3Havenns A(/ no NATHAETKAM, MM

Tonu
St
moar | 2 | g | 8| g | 8| g8 | 8| 8| ¢8
T T O A O R A 2
g8 | 2| &8 | &8 |8| 8| &8 &5 | &
1 —13,5] 10,3 | 1,7 8,4} 4,7 | —8,7| 3,8|—16,6] 40,5
2 —7.,7 8,3 6,0 5,1 1,3 | —7,1 5,6 |—29,8] —1,5
3 — | 82,0 93 {12,394 |—1,0]{2,5|—553| +4,7

HocrosepHocTh noicueToB 3uauenus AU nesennka. Onmako, yyu-
rEBas, YT0 abcoJIoTHHE 3Hadennsn AU B aw6oM BapHaHTe He IpeBhi-
waior 5—10 % romoBoro cymMMapHoro ncmapeHusl, Ha TOYHOCTH OIpe-
JeJIeHHs MOCJeJHero 3TO CKasbBaercsi He croJik 3aMerHo. B 1o Xe
BpeMsl TIpH onpejeneHHH Ge3posspaTtHoro usbaATHA E— X yuer 3ie-
MeHTa AU HMeeT JIOBOJIBHO CyLiecTBEHHOe 3HayeHHe, T. K. 34 OT[ellb-
Hble TOH er0 M3MeHeHue cocrapiisier o 25 % sHauenuii £ —X.

Ioatomy npm onpenenendy sHauenuit E— X npeneGpexxeHHe uje-
BoM AU pomycTuMo JHIUIB AJsl cPeJHHX MHOTOJETHHX pacyeToB (BO
BCAKOM Cllyyae He MeHee YeM 3a 5 JieT), Korja HOrPELIHOCTh He Mpe-
BHuIaer 5—7 %.

Cymmaproe ucnapenue (Taba. 10.3) ompeleneHo KaK OCTaTOYHBIl
yjleH ypaBHeHHS BoJAHOro 6ajaHca, a 3aTeM CaMOCTOATENBHO Telo-
BOJHOOaNIaHCOBHIM MeTOJOM mno AaHHBM paGor [16] u mo mpyrum
pPACYETHEIM CXEMAM.

C Uenbl0 OLEHKH BJHSHHA BOJOXO3SIMCTBEHHHIX MEPONPUATHA,
a TakxKe obecriedeHHsi CPaBHUMOCTH pe3yJbTATOB PAacyeroB, BHIOJ-
HEHHBIX 31ech H panee (1936—1975 rr.), Bhesefbi COOTBETCTRYIOIHE
nepHoOAH.

PeaysibraThl pacyeToB M aHaJiu3 CTPYKTYpH BOLHOrO Gajiamca To-
KasuBalOT, YTO cpefHAs MHorojernas (3a 1936—1975 rr.) cymma npm-
XOJHHX 3JleMeHTOB BOJAHOTO GasaHca cocraBiser 234 m3/c, B TOM
yHesie ocalkH paBHH 114 M3/c (48,7 % Bomnoro 6aniaHca), NPHTOK MO~
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Q9%

Tabamra 10.3
Bopunii Ganawt Yyfickoi poauubl, M3/c (F=9105 km?)

Crartpa Gananca T : l E 1 : T : I 1 : T :
2 = | § | &8 | 8| 8|8 | &8 | & % g Zé 5
IpuxonHBIE CTATbH
X 99 108 111 11 125 116 136 101 104 116 118 114 116
Yan 11 120 120 122 122 110 124 112 115 121 116 118 119
Yooap 2,34 2,65| 92,55 2,46 2,60 2,36| 2,76, 2,78 2,44| 2,54} 2,63 2,55 2,58
Uroro (6ea ywera 3Ha- 213 231 233 235 250 229 263 216 222 239 236 234 238
yenuii AU)
Pacxonuue CTaTbH

Yo 62,3 71,6| 69,2 | 76,0 | 80,0 | 64,6 | 69,9 | 53,6 | 67,0 | 75,1 | 62,7 | 68,4 69,2
Yar 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0
E (6e3a ygera 3HaueHHH 148 157 162 157 168 162 191 160 153 162 171 163 166
AU
Uroro (6e3 ygera 3ua- 213 231 233 236 250 229 263 216 222 239 236 234 237
yenut AU)
AU —3,89 2,97 0,49} 2,44| 1,36{—2,50} 1,09}—4,76|—0,46| 1,43|—2,06|—0,35 0,15°
E (c yyetom Al) 152 154 162 155 166 165 190 165 153 161 173 164 166
To xe, MM 527 536 561 538 576 571 660 572 531 558 601 567 573
To xe, no pa6ore [16], — 478 513 524 527 539 566 526 — |520 544 — 5922
MM
E—X, um 183 159 175 152 144 169 188 223 171 157 193 174 172
To xe, no paGore [16], — 122 144 146 128 160 139 186 — ]139 162 — 522
MM
Yenosuas mensaka 6Ga- — 57 48 14 49 32 94 46 — 38 57 — 51
nadca npu 3HadendHH E
no paGore [16], Mmm
To xe, % — 10,6 8,6 2,6 8,5 5,6 | 14,2 8,0 — 6,8 9,2 — 8,9

NNpumeuanne. JHas npuusrol maowapa pernona 1 m3fc coorsercrsyer 3,46 M.



BepxHocTHRXx Bog— 118 w™3/c (50,4 %). OcranbHble nOCTyIJIEHHSE
HrpaloT HECYUIECTBEHHYIO POJlb.

B pacxonxoit yactH Ha ucnapeHde nmpuxoaurcs 163 m3/c (69,7 %),
Ha OTTOK MOBepXHOCTHBIX BOZ — 68,4 M3/c (29,2 %).

BeaposppaTHbie IOTEPH CTOKa coctaBiasior 49 M3/c, wim 42,5 %
IPHTOKa MMOBEPXHOCTHBIX BOA, HiH B cpelneM 1740 m3/ra. Henocpen-
CTBEHHO Ha OpoLIaeMbIX 3eMJsix pacxoayercs 5600 m3/ra croka [16],
[o nsiTuieTkam JoJs OcafKoB KoJjeGiercs B mpeaeiax 46—52, mpu-
TOKa — 47—582, ncnapeanss —67—74, OTTOKa NOBEPXHOCTHEIX BOJ—
25—409% wrora NpPHXOLHBIX (pacXOofHHIX) 3JEMEeHTOB BOJAHoro 6a-
JraHea.

CpezlHee MHOrofieTHee 3HaYeHHE HCIAapeHHSl ¢ IPHHATOrO B pacyer
yyactka Uyiickoit noJuHEl paBHo 567 MM, a OTAeJNbHO C OpOlIaeMHX
MaccupoB — 827 mM [16]). B ta6a. 10.3 cpennessselnennoe 3nayenne E
(mo pa6ore [16]) c opolnaemMbx MaccHBOB M Goraph He BKJIOYaer
HCTapeHHsi ¢ BOJOEMOB, KaHaJIOB, a TaKike 33 CYeT BOAOCHAOKeHHS
H JpYTHX OTpacjeli BOLHOrO X03flicTBa, B TO BpeMsi Kak 3HayeHue E
N0 BOAHOMY OaJjiaHCy aBTOMAaTHYeCcKH HX yuurbiBaer. [losromy mosy-
yeHHasi HeBsi3ka BOJHOFO 0ajlaHca Ha3BaHa YCJOBHOH H TO, YTO OHa
BCerja M0J0XHTeJbHa, BIOJHE 3aKOHOMEPHO.

10.2. ConoctaBlicHHE METOAHK OLlEHKH CYMMAapHOr0 MCHapeHus

TennoropHoOaaHCOBEIR MeTo[ BIlepBhie NpHMeHeH [JiA OLEeHKH
HCIlapeHHsl cO 3HAYHTeJbHEIX MO CBOHM pasMepaM opolllaeMHX Mac-
cupop Yyiickolt pomunb, Kak 6bljo TOKazaHO, OIpefesieHHe Hcrmape-
HHA TeIVIOBOJHO6aJIaHCOBEIM METOJOM 33 Kaxui roj Tpebyer Halsn-
YHf HCXOJAHHX JAAHHHX 110 3HAaYHTEJBHOMY YHcay napamerpoB. llo-
3TOMY, NPHHAB €T0 KaK OCHOBHOH, 3TaJIOHHBI €INOCO6, OCYIECTBHJIR
TaKe pacyeThl HCIAPEHHA H IO APYrHM MeTONHKaM, TpeOYIOLUIHM 3Ha-
YHTEJIBHO MeHbUIHA 00heM HH(QOpMalLHH.

B paGore [39] 6buta mpeajoxena ympolleHHas ¢opMyda pacyera
Hella peHHst

E = Eop + Eﬂeop = (kﬁxEOBer + EOHEB) Oop + (XHEOP + KHeOp) Oyeop ==
= Eop. rog®op + E veop. ronluecps (l 02)

rie Eop— HcnapeHHe ¢ opolllaeMblX 3eMedb; Eyeop— TO Xe, ¢ HEOpO-
IlaeMbIX 3eMeJb (BKJIOYas HerapeHHe ¢ 6orapHHX — HENOJHBHHIX IIO-
ceBOB M HacaxaeHHH); Eprer, Eguener — HCIIAPSEMOCTb 32 BErETAIHOH~
HBIE H HeBereTAHHOHHBIH NepHOAbl; Kueop — HCIIaDEHHE TPYHTOBHIX BOJ,
Ha HeopollaeMBX 3eMJAX (KaNHJIspHOE MOJANMHTHBaHHe 30HH aspa-
LHH); Xpeop— OCaJKH Ha HEOPOIIAEMHX 3€MJfX: Gop, Cueop — AOJA
OopolIaeMbiX W HEOpollaeMHX 3eMesib OOIllel mJollagH ydYacTka Jo-
JuHE; Rex — OHOKJHMaTHYeCKHH Koa((HIMEHT, NMPHHATHHA AJA cpel-
Hero cOCTara CEeJbCKOXO3AHCTBEHHBIX KYJBTYp Ha OpolllaeMHX 3eMAfX
Yyiicko#i posnuub paBHeiM 0,75 [39]). 3pech n/as mpocToTH pacyeroB
IOPHHATO Xgpeop=Xop—=X. Cornacuo [36, 39] 3HaueHHe Kueop 3@
1946—1960 rr. cocrasiiser 6—7 M3/c.

266



Hns Gonee Tounoro ompenenenHss HcnapenHs B ¢opmyay (10.2)
HeO6XOJHMO BKJIOUHTH elle KOMIOHeHTH Ep+4Egyen, rae Ep—
HcllapeHHe ¢ BOAHOH IIOBepXHOCTH KaHAJOB, Pycesl peK H BOAOXPAHHIL,
Eszen — Ge3B03BpATHOE M3BATHE CTOKA HAa BOZOCHaOXEHHE APYTHX OT-
pacJieli HapoOAHOro X03sIHCTBA.,

Pacderpl 3a oTAe/bHBE roin Janau 3HaveHHe E,=2... 4 m3/c. Uro
Kacaercl wieHa Eppcy, T0, €caH 32 1946—1960 rr. Bofozabop U3 CKBa-
XKuH coctaBiasaa 1,5 M3/c, B 1972 r. on mocrur 15 m3/c. Ecau cuurath,
y1o Ge3Bo3BpaTHO YXOAMT 30 9 37Ol BEJHYHHH, TO 3HAyeHHe Epgcu CO-
craeasier 0,5—5,0 M3/c. B cBf3H ¢ OTCYTCTBHEM MOrOAHYHHX NAHHHIX
3TH COCTABJAIOLUHE He OBIUIH yYTeHbl, YUHTHBASA, YTO Eg pen 20,85 Ep ron,
a Epueper o2 0,15 Eqon, AN o6nerdyenns pacueros Qopmyny (10.2)
‘MOXHO NPeACTABUTH B BUIE

Eo = 0,79E ron00p 1~ Xyeop- (10.3)

Hcnapsemocts Ep onpenensnace no GopMyaam:
H. H. HBanosa |31}
Ey = 0,00006n (f +- 25) (100 —r) - 107° M, (10.4)
M. H. Byauko [10]
Eo=(Ry/L) - 107* m, (10.5)
B. C. Mesenuesa [55]
Ey=[(1,15R — 8,6)/L] - 107 M, (10.6)
A. M. AnnatseBa [5]

Eo=0,652 d-107° um, (10.7)

roe n— 4uCJIO CYTOK B MecCsille, [ H r — CPEeJIHeCyTOYHAs TeMIepaTypa
(°C) u ornocuTenbHasi BaaxHocTh Bo3Ayxa (%) 3a npanubit Me-
cAl;  Rp— pafHanuMoHHHH  Gananc  YBJIaKHEHHOH  TOBEPXHOCTH
[kOx/(M2.ron)]. Tlo kapre msonmsuit [71] mnsm UYyiickoit NONHHH
Ro=273-10° xJlx/(M2-ron); L —yneiabHasi Temora HcnapedHs, pas-
Has 2520 gIIX/kr (Ans monyyeHusi 3HaYeHHi Ey B MHJiMMerpax MpH-
Humaerca L=252 mJIx/Kkr); R — pajauauuonusilt 6ananc [KI[x/(M2X
Xron)] (mpHHAT MO AaHHEIM HaGOfEHHH Ha MereocTaHuHH PpyH3e,
HayathX B 1958 r.); Y d—rojoBasi cymMMa CyTOYHHX Je(HIHTOB
BJIa)HOCTH BO3fyXa. KpoMe storo, cpeliHee MHOroJietHee 3HaveHHe Ey
onpejlenero 1o rpapukaM Eo=f(d) [71].

Pazinynad MexAYy 3HAYCHHAIMH MCNAapsieMOCTH, PacCYHTAHHBIMH MO
YIOMAHYTHM (opMyJiaM, HeBeaHKH (Tab.u. 10.4).

Tabanna 10.4

CpennHe MHOrofleTHHe 3HadeHMs HCNAPAEMOCTH, PACCYHTaHHbBIE
pasauyHBLIMK asTopaMk

Qopmyna Cpadmky
Paia- ByabKo—
Mep- H. H. Vpanopa M. M. Bynsiko | B. C Me3sennesa | A. M. AnrnaTeeBa y6eHoK
HOCTE | (34 1936—1975 rr.) | (33 1958—1975 rr.) | (3a 19581975 rr.) | (3a 1936—1975 rr.) {71}

MM 1146 1083 1070 ) 1257 1222
% 106 100 98,7 116 113
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B 7a6a. 10.5 npuBefieHbl pe3yJbTaTh pacueToB 3HaveHufi E Eop
no pasnnyHeiM MeronukaM. HMcnapenue nmo B. C. Mesennepy onpene-
JISJI0CEH 110 (hopMyJie

E = Eo/NT ¥ (EofXoar)' (10.8)
rie X.an — BaJOBOE yBJIaXHEHHE.

Ta6nuua 10.5

FOAOBHE 3HaYeHHA HcNapeHHA, pACCYHTAHHEHE 10 Pa3nHYHbBIM CXeMaMm
H opmysam, MM

E | By | 02 e 1oy e "Tlo Mesenuesy nps n =3
E - X=X+ | X =x+
op +(Yop —Yn)] +08&
Fonu no X X
BOJ- g : - g 7, =
HOMY | Gote | © & g oz g > o
6a- T « @ T e =g a a
mancy [ 110 o8 | €8 } o8 | E8 [ _ g > a
g5 | 25 0s | SR r | o) GE | o
¢ bt e om0 ° od of
HE I IEIEIELE
BaZ| 28 [28E| 28 | B | Be | Be | B¢
1941—1945 | 535 | 861 501 560 | 898 | 852 | 514 — 520 —
1946—1950 | 561 861 510 | 559 | 855 | 844 { 523 — 541 —_—
1951—1955 | 538 | 901 521 509 | 878 | 830 } 512 — 577 —
1956—1960 | 576 | 886 | 559 | 529 | 871 | 807 | 537 | 591 | 609 | 660*
1961—1965 | 571 921 561 564 | 918 | 822 | 528 | 524 | 602 | 594
1966—1970 | 660 | 904 | 604 | 584 | 873 | 798 | 609 | 607 | 675 | 673
1971—1975 | 572 | 925 | 569 { 559 | 978 | 901 542 | 519 | 572 | 561
1941—1960 | 553 | 868 | 520 | 539 | 875 | 833 | 522 - — —
1946—1960 | 558 | 871 | 525 | 532 | 868 | 826 | 594 — 576 —_
1961—1975 | 601 917 | 577 | 569 | 923 | 840 | 560 | 550 | 616 609
1941—1975 | 573 | 894 | 544 | 552 | 896 | 837 | 538 | 5572 | 585 | 6182
1936—1975 | 597 — 538 | 548 | 904 | 843 — —_ —_ —_

! Cpennee 3a 1958—1960 rr.
? Cpenmee 3a 1958—1975 rr.

Hcnapenne no ¢opmysne (108) onpeneseno npm 3nayemus FEo,
BHIYHCNEHHHX N0 BupaxeHHAM (10.4) u (10.6) u mpu BasoBOM
VBJlaXKHeHHH

Xoan =X+ oo —VYa) 4 Xean =X +0,8Q.,

rae Qr — BHKJIHHHBaHHEe TPYHTOBHX BOJ.

O6patuaer na ce6s pHHMaHHe HeGoJblIas H3MeHYHBOCTh 3HAYEHUFE
Eo mo B. C. Mesenneny npu 3alanHoM 3HaYeHHH Xpas, €CITH pacyeT
HeTapeHusi ocyulecTBAATL o GopMyae (10.4).

B ra6n. 10.5 ganm Taxxe anauenus E u E,p, paccYHTaHHBE MO
ynpoutentok ¢opmyne (10.3) ¢ yyerom naHHHX OIHOH MeTeoCTaHLHH
(Benoeonckoe) u yernpex (TokMak, ®pynse, Benopoackoe, Uylickas).
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CpasHenne pacyeTHHX 3navenuii E,p, B pabore [16] u mo cokpa-
IeHHbIM (opMyJiaM MNOKa3piBAET, YTO TEMJIOBOJHOGANaHCOBBI METO]
JaeT oOYeHb XOpOILIHEe Pe3yJbTaThl

Pacuer ucnapenust mo ¢opmyse (10.3) ¢ ucrmosb3oBanHeM cpelHe-
B3BelleHHOro 3HayeHMs FEy Mo 4YeTHpPeM METEOCTAHIUAM CBHAETE] b=
CTBYeT O HEe3HAUHTEJBbHBIX OTKJIOHEHHSX IO CPABHEHHIO ¢ MeETOAOM
BojlHoro Gananca (ra6ua. 10.3 1 10.5): cpeanve 3a nsaTHIeTHS 3Haye-
nus Ey oramuaiores He GoJiee YeMm ua 8 Y, ronoewe 3a 16 jset us 40
(1936—1975 rr.)—otr 0 no 5%, 32 20 ner—or 5 no 109, 3a
4 roga—ot 13 10 16 %.

Hcnonb3oBanye NaHHHEX TOJMBKO OAHOH MeTeocTaHuud — Benosos-
CKOe — TaKXe JaeT HelvloxHe pesyJabraTbl (rabs. 10.5). Baaromaps
npoctote Bhpaxenufi (10.2) u (10.3) onu Moryr maiitu mpuMeHeHue
AJisi ONepaTHBHLIX pPacYeTOB TrOJOBOTO HCIAPEHHST B HCCAELYyeMOM
paiioHe.

HcnosbaoBankie QopMynasl Mesennera B. C. ¢ onpenenennem Eg
no H. H. MsanoBy takike naer pesysbraThi, ONH3KHe K paccyHTaH<
HbIM 110 BOgHOMY 6asaHcy.

YuyurwiBasi, 410 npH Xpan<<0,5E¢ no dopmyne Mezenuesa B. C.
npaKkthuyeckH mnoayyaercdl E=Xgan, OblIH npoBepeHbl (32 1946—
1960 rr.) pasnuyHbie (GOPMyJH 3TOrO THIA, TAK KaK JJIs apHIHON
30HKH], KaK IpaBuia0, Xean<:0,5E).

Ouenn Gauskuil peaysibrar (98,9 % orHocuTeanno BOAHOGaNaHCOBOM
oleHky 3Havenuit E) naer ¢opmyaa

E=X+ K+ Qu.u (10.9)
Heckoueko xyxe (94,2 %) BHpaxenue
E=Qsnt+X—1+K, (10.10)

rie K — pacxol rPYHTOBHX BOJ, B 30Hy aspaulH, Qs x— BOLONOjaya
HeTTO Ha noJie; | — MH(pUIbTpaulsa 0CajKOB B IPYHTOBEIE BOJH.

BhYHC/I€RHEIE cpellHiHe MHOTOJIETHHE 3HaYeHMsi CYMMapHOro Hcma-
penusi 3a 1946—1960 rr. pa3ubiMH MeTOAAaMH B CPABHEHHH ¢ NAHHBIMH
0 BojgHOMY GajaHcy, mpuHsareiMu 3a 100 %, mo M. U. Byzamko co-
cTaBasioT {npH 3HayeHusix Ry no kapre u3onaunmit) 85,3 Y%, oo
B. C. Mezenuery — 92,8 %, no U. A. lllapoey (c nonpaskamu [34])—
100,3 %.

BelnoJiHeHHble npopaboTKy MOATBEpPXAAIOT, YTO B BOAHOGaNaHCO-
BHIX H MEJHODATHBHHX pacyeTax TOYHOCTb ONpejesieHHs] HCKOMOil Be-
JUYHHH 3aBHCUT He TOJBKO OT OGOCHOBAaHHOCTH TPHHATOH (POPMYJIH,
HO OT MOJIHOTH H JOCTOBEPHOCTH HCXOAHHX HaHHLIX. [Toatomy n 6bL10
yIAeseHo BHHMaHHe KaK YCTAHOBJEHHIO BO3MOXHOCTEH IpHMeHEeHHs
pacyeTHHX YNpOIIEHHEIX CXeM [0 OIpELeJeHHIO 3HaueHuii E, Tax u no
BO3MOXKHOCTAAM MMHHMH3auHu o6beMa HCXOAHOH uH(OpMaLuH, Heo6-
XOAUMOH JJifi WX TpHMeHeHHs 3a cuer BHGopa HauGoJjlee perpeseH-
TATHBHEIX MYHKTOB HaGJIIOfeHN W HCIOJNL30BAHYA NMapaMeTpoB, MHTEr-
paJjibHO OTpalKalIUX COBOKYIHOe BJMsiHUe pAja pakTopos 6e3 yuiep6a
AJIS TOYHOCTH PacyeToB.
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10.3. HamenunBocTb KoseGannii sneMeHTOB BOAHOre Gananca’
M OCHOBHBIX KJAHMATHYECKHX (PaKTOpOB

YceraHoBseHHEe XapakTepa H3MEHYHBOCTH 9/IEMEHTOB BOAHoro 6a-
JlaHCa HMeeT He TOJbKO HAYUHHH, HO H NpakTHYECKHH HHTepec, TaK
KaK BOZOXO3RHCTBEHHbIE pacyeThl NPH NPOEKTHPOBAHHH OPOCHTEJb-
HBIX CHCTeM H IJIAHHPOBAaHMH BOJONOJIL30BAHHS HA HUX BEAYTcs Ha
TOAH onpeneneHHoll pacuerHoii o6ecnevennocrd. Hannune 40-neruero
psana HabawoneHuéi o GOJBILMHCTBY 3JE€MEHTOB NO3BOJIMJIO NOJYYMTh
napaMerpbl KpHBBHIX pachpefeseHHH, sKcTpeMasbHble 3Ha4YeHHs, abco-
JIOTHHH M OTHOCHTEJILHBIH pa3Max KoJjieGaHHHK 3/IeMEHTOB 32 pacyer-
Hblil neprox (pac. 10.1 u Taba. 10.6).

Hapbonninefi H3IMeHYHBOCTRI) OTJIHYAIOTCS armochepHble ocalKH
{C, = 0,20, a mo mereocranuuu Uyihckas C, = 0,23).

CyMMapHBI NIPHTOK MOBEPXHOCTHHX BOJA 06nanaeT HeOOJBIIOR W3-
menynBocTeio (C,=0,09), XoTs OIS OTAENBHBIX PEK OHA NOXOAMT AO
0,15—0,18. OTTOK noOBepXHOCTHBIX Boj (32 NPUHATHH pacueTHH me-
PHOI 2HTPONOTeHHHMH HM3MEHEHHAMH CTOKAa B 3TOM CTBOpE MOXHO

Tabauua 10.6

IMNHPHUECKHE H TEOPETHYCCKHE 3HAYEHHA 5JeMEHTOB BOAHOre Gananca,
ucnapsiemoctu (Mm) H napamerpa E=Yyq/(Eo— X)

- Vo, +X +
R R NS IR I B I Ll B
P
P=2%

SOmiHpHIecKas | 498 I 576 1044 347 | 759 l 1397 | 1128 l 1,19
TeopeTuueckas 489 | 566 1036 324 | 718 | 1382 | — 1,04
P=5¢
SOmnupHyecKas I 459 l 569 l 1018 l 326 l 693 l l376l 1096 ] 0,98
TeopeTnuecKas 470 | 525 981 305 | 683 (1323 — 10,9
P=25%

DMnuEpHYecKan 442 | 451 846 263 | 606 l 1221 | 872} 0,68
TeopeTHueckas 433 | 442 l 871 ' 265 | 610 | 1218 | — '0.66

P=50Y%

Smnupudeckas 410 { 392 , 810 233 | 561 | 1140 | 718 0,53
TeopeTHuecKkas 408 | 388 803 937 | 564 {1135 | — | 0,54
P =75 0/0
SDwunupuueckasn l 372 | 335 , 752 211 525 | 1065 | 646 l 0,45
Teopernueckas 382 | 339 739 l 209 I 519 {1066 | — | 0,45
P=959,

SMnupudeckas I 355 l 264 621 ] 158 | 444 971 |. 444 10,34
Teoperaueckas 350 ) 273 659 168 | 460 ) 980} — ]0,36
P=98 %

Smnuprueckan I 348 | 228 616 120 | 434 | 946 | 401 0,32
Teopernueckas 335 | 245 625 149 | 433 | 9391 — 10,34

1270



npesebpeun) nmeer C,=0,18, cymmaproe ncnapenune — C,=0,13. He-
Go/ibIas M3MEHIHBOCTb TAKIKe XapaKTepHa JJisi HCNapAeMOCTH H Ae-
¢unuTa BRaXKHOCTH BO3Jlyxa Kak CpefiHeH 3a I'OJl, TAK W 3a BereTa-
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Puc. 10.1. HUaMeHenue Bo BpeMenM MOAYJbHHX KO3(QGHUUEHTOB MpUTOKA Yuu/Yun. cp
() B ortoka Yn/Yn op (2) mosepxmocrunx Bof, OcanikoB X/Xcp (3), ucnmapeHus
|Evy (4), ucnapsiemoctu EofEq cp (5)

UHOHHHM nepuopn (3Hauenusi C, yKasaHHBX NapaMEeTPOB H3MEHSIOTCH
B puanasore 0,09—0,11). Ougenp cnabofi kaMeHYHBOCTBIO 0O0J1afalOT
CYMMBl CpEIHHX CYTOYHBX 3HaYeHHH TeMleparypbl Bo3JyXa 3a Bere-
TallMIO M CyMMa NOJOXHTeJbHEX TeMmneparyp Gospme 10°C (C,=0,03
# 0,05). Huskue 3HaYeHHs OTHOCHTEJNBLHOH OWMOKH CPeJHEro BCEX ajie-
MEHTOB TOBOPAT O HOCTATOMHON penpeseHTaTHBHOCTH paccMaTpHBae-
MOTO TepHOKA, YTO H NMOATBEPIKAAETCH HE3HAYHTENbHBIM OTKJIOHEHHEM
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CTATHCTHYECKHX TapaMerpoB 3a neemtmietns (1936—1945, 1946—
1955, 1956—1965, 1966—1975) OT COOTBeTCTBYIOIIHX 3HayeHHH IS
Bcero 40-nerHero nepuopa. 3aKOHH paclpefefeHHR 3JeMEHTOB BOJs
Horo faJjlaHca H pacCMOTpPEHHBIX METEO3J/IEMEHTOB HeCYLeCTBEeHHO OT-
JIHYAlOTCA OT HOPMAaNbHOTO 3aKOHa pacnpenenenns (raba. 10.6).
B s7oii Xe Tabnune NpuBefeHbl sHaueHus napaMeTpa E== Y/ (Eo — X)
passanyHoi ObecreyeHHOCTH, KOTOPBIH YHCJEHHO paBeH OTHOLICHHIO
NOTEHIHAJIbHOH, TeOpeTHYeCKH Npeej]bHO BO3MOXKHOHR IJIOLLALH OpO-
meHus Fror (T. €. NOTEHLHAJLHOH OPOCHTENBHOI CHOCOGHOCTH) K Ba-
JIOBO¥ IUIOLIAaH pPEerHoHa, Ha KOTOPYI0 TOCTynaer NPUTOK Y, T. €.
E=Fnor/Fran. TloTeHUMaNbHON OHA Ha3BaHA NOTOMY, YTO COOTBET-
CTByeT MOJIHOMY HCIOJb30BaHHIO TOIOBOTO cToKa Ymm Opu KILI =

C OJHOIl CTOPOHBI, H TIOJHOMY HCNIOJIb30BAHHIO TOJOBHIX TEMJIOBLIX pe-
cypcoB Eq— X, ¢ ppyrofi. Henonb3osanue storo mapaMerpa Leseco-
00pasHO, T2k Kak, BO-TIePBHX, OH NO3BOJIfeT OXapaKTepH3OBaTb pac-
npejeieHne Jer ¢ (GaKTHYECKHM coyYeTaHHEM 3JEMEHTOB BOJHOro Oa-
snanca Eo, Yyr ¥ X, T. €. yuuTBIBaeT aCHHXPOHHOCTH HX KoJebaHHS,
4, BO-BTODBHIX, OH INOKA3BIBAET TEOPETHYECKHH Ipejiesl OpOCHTENLHOH
CITOCOGHOCTH NPH MOJHOM HCIOJb30BAHHN BOJIHHWX M TEIJIOBBIX pecyp-
COB. JTO CTHMYJHPYeT BHeJpeHHe KOMIUIeKca Mep HO TNOBHILIEHHIO
KI1[, sanepXaHui0 0CajKOB, NPHUMEHEHHIO NOBTOPHHIX H COBMEILEH-
HBIX nocepoB B T. A. Kak Bumno ma ta6a. 106, npn 3agauHoM npo-
HeHre . o6ecneyenHoctn P napamerp Ep7=Yp/(Eo— X)p, TaK XKe Kak
napamerp (Eo— X)p#Eon—

Hmenno nostomy u Hellecoo6pa3no pacuersl BectTH no obecrneyeH-
HOCTH coyeTaHHf ()aKTOPOB, ONpeAeNAIOUlHX OPOCHTeNbHYI cloco6-
HOCTH PEKY.

[IpoBeneHHbe pa3nuyHble cnocoGb ONpeneleHHs  OPOCHTEJBHOH
cioco6HOCTH, a UMEHHO M0 rofly ¢ 3afgaBHOH 06eCleyeHHOCTbIO CTOKA
Yur npu dakruueckux 3Hauenunx Ep, X u (Eq— X), no ¢uxkruBHOMY
rofly co 3HaYeHHAMH Yn, £o v X nanHo#i obecreuyeHHoCTH, TO TOAY
¢ 3a/aHHOH O6GecneyeHHOCTHI0 3HAYEHHH Yy M OpPH CpefHeM 3HAYECHHH
(Eo—X), ans ropa 3apanHol oOecneyeHHoCTH TNapaMerpa £ TNpH
(dakTHuecKux 3HaueHHAX Ym, Eo, X m 1. 4., TIOKA3aJH CyIECTBEHHBIE
pasnuuus, B ocobenHocTH s 75 %- u 95 %-Ho#t obecrieyeHHOCTH —
B 1,6—2 pasa. Takum obpasom, BbI6Op HajeXHOro Meroaa onpejefe-
HHA ofecrieueHHOCTH OPOIUEHHS HMEET BaXXHYIO POJb.

Omnpenenenne opocurenbHol cnocoGHOCTH Mo 3afaHHol ofecrneyeH-
HOCTH napaMerpa § (MpH OpPOLIEHHH HA JXHBOM TOKE COQOTBETCTBYIOILHE
3JleMEeHTH JOJKHBl GBITH olipejieneHbl JJifi KPHTHYECKOIC IepHopa) mno-
BHILIAET HAJEIKHOCTh THAPOJIOTHYECKHX PACUETOB NPH NPOEKTHPOBAHHH
opowenus. B ra6n. 10.7 nokasano, yro (pakrHuecKHe 3HA4YeHHA § co-
orBetcTByioT nmpuMepHo 50 9 -Ho#l ofecreuerHocTH. Tam e naHo co-
nocraBiedne napamMerpoB E==FpotfFgax ¥ @op==Fop/Feax, TO€ Fop—
dakrTHuecky mosiuThie miaomann. OuyeBHaHO, 4YTO  Oop/E==Fop/Fror.
B cpennem 3nauenne Fop, B Ba pasa meHblle 3HaYeHHS For. TosbKo-
B MajnosojHue 1971—1975 rr. (Ep— X=889 wmM, Ex— X — V¥Yp =
==499 Mm) napamerp F,, cocrasiaser 75 Y 3HayeHusi Fpor, YTO NPH
CyLlecTByIOLIEeH TexHHKe opolueHHs GAH3KO K NpaKTHYecKOMY Ipejaeny.
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TaGnuua 10.7

KosbdullnenTni ucniosesoranny Temiosbix pecypeos (w=£E/E; x,=(E — X)/E)
H TIOTEHUMAJNLHAN OPOCHTENLHAS CNOCOGHOCTE

ITepuon, AUy = E—X—Y = Xy =~
rone Eo my | Ee—X | x=E/Ey | = (E—X) E, MM o =Ynn?(E°'x) =F0[£IFBan

1936—1940 { 1220 | 876 0,43 0,15 491 0,44 —
1941—1945 § 1137 | 761 0,47 0,13 345 0,54 0,24
1946—1950 | 1082 | 697 0,52 0,15 286 0,59 0,26
1951—1955 | 1112 | 727 0,48 0,13 305 0,58 0,27
1956—1960 | 1170 } 737 | 0,48 0,11 314 0,59 0,26
1961—1965 | 1162 | 760 0,49 0,14 377 0,50 0,31
1966—1970 | 1105 | 633 0,60 0,17 202 0,67 0,33
1971—1975 | 1238 | 889 0,46 0,17 499 0,44 0,34
1936—1960 | 1131 | 746 0,48 0,14 334 0,54 0,26
1961—1975 | 1168 | 760 0,51 0,16 360 0,53 0,33
1941—1975 | 1134 | 734 0,50 0,13 323 0,56 0,29
1946—1960 | 1099 | 698 0,51 0,13 278 0,60 0,26
1936—1975 | 1145 | 753 0,50 0,15 345 0,54 0,28

IlpencraBasior uHTEpeC NoJyueHHBle 3HAYeHHS KO3(P(OHIHEHTOB HC-
N0JIb30BAHKNA TENJIOBBEIX pecypcoB permoHa % m ¥; (raba. 10.7). Kak
BHJHO, B NATHJeTHeM pa3pe3e KoJjeOaHHS yNOMSHYTHIX BEJIHUHMH He
CIHMUIKOM BeJqHKH. 32 oTAeNbHble Troabl oHu ropaspo Goaswie. Tak,
ko3¢¢uiuent £ mensercs or 0,31 po 1,75, a Koappuument x — OT
0,35 no 0,73.

Conocrasnenre cCyMM TOJOXKHTENBHBIX TEMIIEPATYp BO3[yxa 3a Tell-
JIblil IepHOM € HX CyMMaMH, HeoGXOMMBIME_ AJ151 BBIPAIUHBAHHS OCHOB-
HBIX Ce/bCKOXO3HCTBEHHBIX KYJIbTYP, [I0Ka3ajo BO3MOXKHOCTh 3HAYH-
TEJIbHOTC MOBBIUEeHHR Ko3(QHIHeHTa HCIOOJAB30BAHHA TEMJOBBIX pe-
CypCcoB.

[Ipu paccMorperuy ycsoBuil cOUETAHHSI MAJIOBOAHBIX JIET [0 CTOKY,
3acyUl/IMBHIX 10 OCAAKaM M JieT ¢ BBICOKOHl HCIapsieMOCTBIO OTMeYeHO
(Tabs. 10.8), yTo 4YacTO roAbl ¢ BHICOKOIl HCIApSEMOCThIO COBMAAAIOT
C MaJIOBOAHBMMH M 3acyuuiuBuiMM rogamu (1938, 1939, 1944, 1948,
1957, 1961, 1974, 1975). B apyrue rofH npu BHICOKOW HCIapAeMOCTH
HabJoal0Tcs MOHHXKEHHoe KosiudecTBo ocaakos (1950, 1955, 1956,
1971) wnu manosogsocts mo croKy (1940, 1963, 1965, 1968). Heko-
TOPBIM rofaM C BBICOKOH MCIAapsieMOCTbIO COOTBETCTBOBAJIH TOJBl C IO-
BHIIUEHHEIMH 3HAYeHHAMH OCaJKoB H croka pek (1941, yvacTuuHo
1973). B 3Ttu roabm pasHocts E— X mMeHblue HOpMBEL HW/IH Onu3Ka
K Hefl.

Bece 3to mojrBepm/aeT BajKHOCTb y4YeTa BJHAHHA ACHHXPOHHOCTH
KoJe6aHHi ru1pPOMETEOPOJIOTHUECKHX 37eMEHTOB [pPH YCTAHOBJIEHHH
BojoobecnedyeHHOCTH OPOLUEHHS, KOTOPAsl N0JXKHA ONpenedsTbcs He IO
BOJIHOCTH HCTOYHHKA OpOIIEHHS, a 110 COOTHOLIEHHIO CTOKA K Je(HIHUTY
BozonorpebseHus.
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Ta6anua 10.8
XapaxkTepHCTHKA ACHHXPOHHOCTH 3aCYLIJMBLIX H BaarooGecreyeHHbIX ner

Ton
Monyabuue kosggH
UHEHTH 1938 | 1039 | 1940 | 1941 | 1944 | 1948 | 1950 | 19355 | 1956
kE°=E°/Eocp 1,21 41,09 (1,07}1,05(1,08(1,07}1,02]1,09]} 1,07
kX=X/ch 0,65}{0,8|1,16 | 1,26 { 0,581 0,89 | 0,86 | 0,89 | 0,91

kb =Yum/Ym. ep |0,87(0,93|0,9 (1,06 }0,94}0,98|1,04]1,03]1,11
nn

Ton
Monyneube KOSPPH-
IIHEHTHL 1957 | 1961 | 1963 | 1965 | 1068 | 19m1 | 1973 | 1974 | 1975
kE°=Eo/Eo ep 1,02 1,0941,02}1,10 1,041,156 }1,021,07] 1,22
kx-——-X/ch 0,860,900 }1,18y1,00{1,083{0,79] 0,99 | 0,82} 0,77

kYnn=Y““/Y““'°P 0,88 | 0,94 { 0,94 0,88 | 0,97 | 1,00 | 1,10 | 0,90 | 0,91

10.4. KoppensiunoHHble CBSI3H MEXAY 3JeMEHTaMH BoJHoro Oananca

31ech paccMaTpHBaeTcs YacTh peadysibTaTOB KOPpeJfllHOBHOrO aHa-
JIH34, BHIIOJHEHHOIO C LEJbIo:

MaTeMaTHYECKOH OLIeHKH B3aHMOCBSI3H MeXAY 3J/1eMeHTaMH BOX-
Horo 6asnaHca W MeTeonapaMeTpaMH, a TaKxkKe YCTAHOBJIEHHS BO3MOXK-
HOocTeH HMX MCHO/L30BaHHf [JIs pacueToB HcllapeHHs KaK Hambosee
TPYAHO ONpPEJesIMMOro 3/1eMeHTa;

Boi6Opa penpe3seHTaTHBHOTO NMyHKTAa HaOJIONEHHS H BO3MOXHOCTH
HCHOJIb30BAHHA 3HAYEHWH MeTe03JIeMEeHTOB Mo OfHOH CTAHIIHH BMECTO
cpeAHeB3BelleHHBIX N0 HeCKOJbKHM CTAHIIHSM;

YCTAHOBJIEHHS] CBfi3H MeXJYy NPHTOKOM IIOBEDXHOCTHbHIX BOA H
KJIHMAaTHYeCKHMU YCJIOBUSIMH 30HBl pacceHBaHMs, a TaKiKe MeX]y ro-
JIOBHBIM Bojl03a6opoM H 6e3B03BpaTHBIM BojgonorpebseHHeM.

B ra6a. 109 mpencrasieHBl TONBKO cBfi3H ¢ KOa(QHIHEHTOM KOp-
pensanuu Goasile 0,5.

BrimosineRHble pacueThl [MO3BOJSAIOT cleaTh cJefylolliHe BBIBOIHL.
Cpenu siemeHToB soaHoro 6ananca Haubosiee TecHas cBssb (r>>0,8)
HabJonaeTcs MeXJy HeNapeHHeM H ocafiKaMH. JTo OObSCHAETCH TEM,
yro ot 62,8 (3a 1971—1975 rr.) no 75,2 % (3a 1966—1970 rr.) ucna-
perue ofecrneuyuBaercsi 3a cuer ocafgkos (raba. 10.3). Cessp mexny
HPUTOKOM Yy, ¥ OTTOKOM Yy NMOBEPXHOCTHBIX BOJA TaKke HMeeT KO-
¢ullpent r==0,774, ogHaKo no Mepe yBejiHueHHs Bojo3a6opa 3HauyeHME
Kos¢duunenra Koppeasiun yMmenbuaercs. 3a 1961—1975 rr. r==0,609.
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Ta6auua 109

l(oppe.rmuuonnue CBA3H MEXAY FOAOBBIMM 3HAUYEHHAMH SJIEMEHTOB BOAHOIO OanaHca
H MeTeonapameTpoB

. | Oum6ku
Pacue THhIit Kﬁi’ﬁ’,’}’:’ Kg;gdm-
dnemMeut nepuon, Koppe- HHEeHTA YpaBuenue perpeccHs
rofs TS Koppeng-
LHHK
Mexkay 37eMEeHTAME BOAHOrO GajaHca
Ewn X Mu 1936—1975 0,808 | 0,032 | E=0,826X -} 244,
Ymu Y, mdfc 1936—1960 0,880 1 0,046 | ¥;:==0,942Y, — 40,2,
1961—1975 0,609 | 0,168 | Yy =0,646Y;— 74,8,
1936—1975 0,774 | 0,064 | Yy=0,880Yyn— 35,2,
Mes 1y snemeHTaMHu BOAHOIO GajlaHCa H MeTeOSJeMEHTaMH
Xuk 1936—1975 | —0,514 ] 0,111 —
Ym u Eqy 1936—1975 | —0,503 | 0,120 —
Yan v Eg— X mm | 1936—19756 | —0,547 | 0,112 | ¥ = 497—0,132 (Ev—X),
Ynn H zdlv__lx 1936—1975 '—0,528 0,115 -_—

Mexny meteosneMeHTaMu

It w %> 10 °C | 19361975 | 0,577 | 0,107 | St=1,03Et ygoc — 284,
Ttu2t>5°C | 19361975 | 0,739 | 0,078 | =120 %65 0c— 1319,
ztlv_lx szlv___lx 1936—1975 0,569 0,108 —

E, u ¥ mm 1936—1968 | 0,981 | 0,007 | Fy— 0,595 54 + 14.6,

Mexny sSHavueHHSMH METEOSJEMEHTOR, CPEJHEB3BELICHHHX MO MaTepHANaM weTHpex
meteoctanumii, ¢ nandeiMu IMC Benosonckoe (B) u ®pynze ()

Eqn Egg MM 1936-—1975 0,889 [ 0,033 | Ep=0,857E; + 293,
Egg=0,923E, 47,
2w Ity °C 1936—1975 0,805 { 0,056 | It=0,750Xf;+ 867,
Xty = 0,865 Bf + 435,
Ed u ¥dy rlla 1936—1975 0,930 | 0,022 | ¥d =0,970 Zdg + 292,
Idy, =0,886 Ed 4 59,
Xy u Xg MM 1936—1975 0,697 | 0,082 .| x,=0,790 X; + 123,3,
Xp=0,615 X 4 125,5,
Xe v Xg MM 1936—1975 0,810 [ 0,028 | x,=0,930 Xq + 22.5,

Xp=0,890 X + 49,2,

Kos(puLHeRTE KOppeasiiy Mexnay sieMeHTaMH Yoy 0 X, Yu m X
mosyueHM paBHBIME cooTBercTBeHHO 0,427 u 0,416 (3a 1936—1975 rr),
T. €. cBf3b MeXKAy HHMH ciabas. KoadduuueHT KoppensiluM MeXIy
pastoctblo Yun— Yn u BoOmO3aGopom 3a 1941—1975 rr. pasen 0,27.
D10 o6DbACHAETCH TeM, 4To O6OJbuias 4YacTb Boao3abopa yXOIMT Ha
¢unpTpanuio u cbpoce, TaK Kak KITI opocHTeJIbHBIX CHCTEM HH3KHH,
a TakXe TeM, YTo B MHOTOBOZHBE Tojb B0L03a00p yMeHBLIaeTcs,
2 B MaJIOBOjHBIE — BO3PACTAET.
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Hmeer mecTo u obparHas cBf3b (Ko3(QQHLUHMEHT KOppensinuu He-
ckosabKo Gosnbwie 0,5 M OTpHUATENBHHIH) MEXAY MNPHTOKOM I[IOBEpX-
HOCTHBIX BOJA H OCAJKAMH ¢ HClapseMOCTbIO. TaKas JKe CBfA3b MEXKAY
OPHUTOKOM Ynn ¥ cyMMo#l ne(HIIHTOB BJIAXKHOCTH 3a Beretaluio. CBf3b
MEXAY 3JeMeHTaMH Yo, H Ey noKasbiBaeT, YTO 3aKOHOMEPHOCTH H3Me-
HEeHHsl 3HepreTHYeCKMX pecypcoB B 30He (OPMHPOBAHHSA MOBEPXHOCT-
HOrO CTOKa, B 0cO6EHHOCTH BBICOKOT'ODHOH ee YacTH, He COOTBETCTBYIOT
TAKOBHIM B 30HE €ro [orepb.

[Monyuennas recsas cpasb Mex Ay menapsemoctbio (mo H. H. Hea-
HOBY) M peuIUTOM BAAXKHOCTH Bo3pyxa (r==0,981, 0,=0,007) Bbire-
Kaer u3 cTpyKrypel ¢opmyas (10.4). YpasHeHHe perpeccHd paer
6au3KHE pe3yJbTAT ¢ ONpefesleHHeM HcllapseMocTH 1o ¢opMyne
C. M. AnnateeBa (10.7).

TecrHas cBf3b nmosyyaeTci H MeXJy 3HaUYeHHSMH OCHOBHBIX MeTeo-
3JIEMEHTOB, Cpe/lHEB3BEIIEHHEIMH IO JAHHBIM YeTHIpEX MeTeOCTAHIHE
Ans pasHuHHOE yacTu Yyiickoii poaumun, 1 TMC BenoBonckoe (ans
oCajKoB Jiyullas Koppeasuus nosyuaercs no ganisiM 'MC ®pynse).
3710 no3BosifeT CYHTATb 3Ty METEOCTAHIHIO JOCTaTOYHO penpe3eHTa-
THBHOH [JIf JIOJIHHB 8 LejJoM (B NPHHATBHIX rpaHulax OajaHcoBoro
pEerHoHa).

[TonyuenHble pe3yabTaThl MOryT OBITH HCIOJbL3OBAHB AJf pALd
NpaKTHYeCKHX 3ajay, B YACTHOCTH, AJIS ONpejelieHMsi FOI0BOrO Hend-
PEHHUsi 0 H3MepeHHLIM oOcajKaMm, AJf 06OCHOBAaHHS cXeMbl pasMelie-
HHfl KJIOUeBBIX BOJHOOAJIaHCOBHLIX y4YacTKOB ¢ ONTHMAJbHHM HCIIOJb-
30BaHHeM CYIIECTBYIOUIHX MeTeOCTaHUHH H Ap.

10.5. Bansnue passuTHs opolleHHs HA_ CTPYKTYPY BojHoro GanaHca

Bonpocs M3MeHeHHs cOCTABNSAIONIHX BOLHBIX 6anaHcoB 30HH aspa-
LMY, TPYHTOBHX BOJ, pycJoBoro BoJHOro 6anasca moj BJHMSIHHEM XO-
saficTBeHHOH penATesbHOcTH B YylicKolt nosnuHe ocBelleHH B paborax
[16, 37, 39, 40, 43, 44, 63, 82, 96, 100].

Opoiaemoe 3emnefienve Haubosee cyllECTBEHHO H3MEHSET HCIMa-
peHHe H OTTOK MOBEPXHOCTHBIX BOJ, B OINpeleJIeHHOH CTENeHH OHO
MOX<eT MPHBECTH K YBeJHYEHHIO 0CALKOB.

BiinsiHue opomreBrns Ha M3MeHeHMe BogHoro 6ajiaHca MOXKHO IIO-
Jy4HTh, €cii PACCMOTPETb ypaBHEHHE

Yo—Yy=(E"— X)— (E — X) = AE" — AE, (10.11)
rie 3Hauenus E*, X* oTHocsTes K TepHOAY OTCYTCTBHSI OpOLIEHHS
U [PHHATO, YTO TPHTOK MOBEPXHOCTHBIX BOJ M3 30HH MX (popMHpOBA-

*
HHS He MeHsieTcsl NoJ| BJHAHHEM OpolleHHH, T. €. Y==Y., YpaBHeHne
10.11 MoxHO npeicTaBUTL B BHJE

Yo=Ys—(AE — AE")=Y,— AE’, (10.12)
rae AE u AE* — Ge3Bo3BpaTHble H3BATHS CTOKA COOTBETCTBEHHO MOCJE
¥ 1o opoumerHs. OueBHaHO, pa3HOCTD

Yn—Y,=AE (10.13)
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Jaer ypeiHueHHe 6€3BO3BPATHOIO HIBATHS CTOKA B pesysbTaTe BOJIO-
sabopa Ha opollleHHe W ApYTHE OTPACAM HAPOJHOrO X03AHCTBA H CO-
OYTCTBYIOIMX Mep (ApeHax H Ap.).

Kak Buauo, AE'<<AE ~(E — X) ~Yys— Y,. O10 o6bAcHAETCH TeM,
YTO 3JIeMEeHT Yun BKJIOYaer B ce0fi (PHIbTpaLHOHHBIE TIOTEPH B pycJax.
peK B npearopHoii 3one U c6pochl N0 rpAHHLE €e, YaCTh KOTOPBHIX YXO-
JHT HA MCIapeHHe B IIpeaesnax perHoHa.

[To ¢opmyne (10.11), npunuMass X=X*, 6ullo onpejeneHo cpex-
Hee MHoroJeTHee wucnaperue E* (npu orcyrcTBuu opoutenmsi). OHO

paBHo 128—140 Mm3[c, npu atom Yr=96,6... 109,2 m3/c. Ha ocuose
aHaJu3a ypaBHeHHH CBfI3W BOJHOro M pycjoBoro 6aslaHCOB MPHHATO

pacyerHoe 3navenne E*=139,0 m3/c (482 mM) M, COOTBETCTBEHHO, Yo=

=98,1 m¥c (339 Mm). 3nauenue AE=E* — X*=Ym—Y; noJyyaercst
paBHbiM oKolio 21 M3/c (72 MM), uTo BIOJHe COOTBETCTBYET MCHape-
HMIO TPYHTOBBIX BOJ BJAroJiOOHBOH pacTHTENbHOCTBIO B MNofiMax H
C MOBEPXHOCTH JO pa3BUTHf opolleHus (Ha perpocnekrusBy). Ecam
B3ATb cpeanue 3a 1941—1975 u 1936—1975 rr., TOo npH HCnapeHHH
E*=139,0 m3/c u nopseMHoM orroke 2,0 m3/c monydyaercs OTTOK To-

BepxHOCTHBIX Bog, Yy paBumifi cootBercTBenHo 95,8 (332 mM) u 92,8 m3fc
(322 mm), uTo pacxopmrcs ¢ H3MepeHHBIMH He GoJsee yem Ha 5,4 %.
H3menenne pacxoaunix siemMentTos 6alanca B Ipoliecce pasBUTHS OPO-
merHs pado B taba. 10.10.

Kak BHIHO, B npouecce pasBHUTHA OPOIUEHHA INPH JOCTHKEHHH
K 1941—1945 rr. ronoeHoro Boposabopa 196 MM u @o.p=0,24 npouso-
IVlo yBeJiHYeHHe Helaperus HA 52 MM, T. e. Bcero Ha 10 % m ymens-
menve orroka Ha 91 mm. Takoe HecoorBercTBHe MoXeT OHThb
oObsICHEHO TeM, YTO HA JAHHOM 5TaNe Pa3BHTHS OpOIIEHHS BCJIEeJCTBHE
OTCYTCTBHSl [PpeHa)ka INPOM30UIIO HaKolJIeHHe eMKOCTHHX 3aracoB
rpynToBeix Bojd AU BcaencTBHe MogbeMa ypOBHSA TOCHENHHX, 4TO He
YUYHTBEIBaeTcs MpuHaTOH ynpoueHHol dopmynol (10.11). Janbheiiuee
yBeJIHueHHe opoluaeMbix miomazeir B 1946—1975 rr. ma 36—43 %
IpHBEJo K YBeJHUEHMIO ucnapeHus Bcero Ha 7—24 %, xoT# rofoBHOR
Bofo3abop yeenuunics Ha 60—70 %Y. Heobxoaumo ormerutsh, 4TO 32
cdeT roJioBHoro Boaosafopa obecneunBasioch He Gonee 63,3 % 6Gespoa-
BpPaTHOrO M3BATHA CTOKA HA MCHapeHHe.

OTTOK NMOBEPXHOCTHBIX BOJ, Yepe3 3aMbIKAIOUIHA CTBOpP YMEHBIUHJICS
K KOHIly pacyeTHoro mepwojaa Bcero Ha 25 %. Ilpu srom B ornenbHbie
nATHAETKH BIJoTh 0 1966—1970 rr. He BBISABAAJIOCh TEHAEHUWH K 32-
METHOMY COKpPAILEeHHIO OTTOKA, 4 B NEepPHOJ MHOTOBOJHOIC AECATHJIETHS
(1951—1960 rr.) npu yBenuueHwH opoliaeMblx miolrajefi va 8—12 %
oTTOK 6Bla faxe Ha 6—12 Y Goabuie, yeM B 1941—1945 rr. 10 ro-
BOPHT, YTO YB&JIHYeHHe HCIIAPEHUS C opolldeMbiX 3eMellb KOMIEHCHPO-
BAJOCh yMeHbLIEHHEM €ro Ha OcBaupaeMblx 3a00JIOUEHHBIX M 3apoc-
KX BJarosio6uBoll pacTHTENBHOCTBIO 3eMJAX. B To ke BpeMs OTTOK
TIOBEPXHOCTHBIX BOJ [OJJepXHBAJICH yBeJHYeHHEM o0bemMa BO3BpaT-
HBIX BOJ OT BOJOMO/IaY¥ HA opollleHHe. TaKoH BHBOJ MOATBEpPXAAaeTCH
TaKxke paboramu [82, 96].
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Ta6auna 10.10
HaMeHeHHE 9JEMEHTOB BOAHOFO 0ajNaHca NPH pPR3IBHTHH OpOLIAEMOIO 3EMJIEIETHA

-]
=
E =
ITe {4 k'm 3 § :T
HOIH, = s

\r%mf [ E T . = a: =

=] Sy @ kY [ 53]

T g = U I S

(=1 Iy [ - ~ o >

s | & | sF o w | 94 4 4 3

Orcyrerene | 0,00 | 0,00 | 339 | 1,00 4821 72 0,00 }0,00} 0,00

opomexust 0,00 | 1,36 0,90 | 0,45

1941—1945 | 0,24 | 196 | 248 | 1,01 535 | 159 96 48.5 | 60,0
1,00 | 1,00 | 1,00 1,00 | 1,00 | 1,00

19461950 | 0,26 | 297 | 240 | 1,00 561 | 175 102 | 44,8 | 58,3
1,11 | 1,16 | 0,97 1,06 { 1,10 1,06

1951—1955 [ 0,27 | 264 | 263 [ 1,02 538 | 152 84 31,9 | 55,3
1,16 | 1,35 | 1,06 1,01 | 0,96 | 0,88

1956—1960 | 0,26 | 283 277 | 1,03 576 | 144 73 25,7 | 50,7
1,08 | 1,44} 1,12 1,08 0,90 | 0,76

1961—1965 | 0,31 [ 284 | 224 | 0,93 571 | 169 | 92 32,7543
1,29 | 1,45 | 0,90 1,07 { 1,06 0,96

19661970 | 0,33 | 334 | 242 | 1,07 660 | 188 114 | 34,11} 60,5
1,36 | 1,70 | 0,98 1,23 1,18 | 1,19

1971—1975 | 0,34} 314 | 186} 0,96 572 | 2923 139 | 44,5 | 63,3
1,43 | 1,60 | 0,75 .07 | 1,90 1.45

1941—1975 | — 272 ( 240 1,00 573 | 172 100 | 37,51 41,7
1,39 | 0,97 1,07 | 1,08 | 1,04

INpumeyanum: |, Yyateeas, yTo Yy*=339 mM chpasesnmpo JJf cpemHero
MHOTOJJETHETO MNepHOAA H HAJHYHe CBH3M MeXAYy 3JeMeHTaMH Yn M Yqn, Jost
- - -
nsTHIeTHHX nepuonion npuusto ¥y =Yy (Yo /Y.

2. B vuHcnirene — aGcomOTHHE  3HAueHHA, B 3HAMEHaTeje — OTHOCHTENbHHE
X 1941—1945 rr.

Takum o6pa3oM, oTTOK NOBEPXHOCTHBIX BOJ SBJARETCH TeM 3ile-
MEHTOM, Koropbifi mpereplies Hanboaswlyl0 Tpasedopmalluio B Opo-
Liecce yBesHyeHHR BOJo3a00pa KaK B KOJHYECTBEHHOM, TaK H B Ka-
yecTBeHHOM otHolleHnH. Hcnoaesyst ypaesenus cBsisu Bopsoro O6a-
JiaHca ¢ GanaHcoMm rpyHTOBBIX BoJ [40] MOXHO NOJIYYMTH

Yn=ynn_QBs.H_EB—(Z-—-IO). ‘(10.14)

Ins onpejeneHus OTHOCHTEJBHBIX 3HAUYEHHH OTTOKa NOBEPXHOCT-
HHIX BOJ Co=Yn/Yr 1 MOXKHO HCIHOJIB30BATb 38 BUCHMOCTE

o = 00 — e[+ @ (1 — ). (10.15)
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*» L 3
3necs ao=Yu /Yunr, &r=Qes/Yrmn, 1N=0Q%s, 1/ Qra (KI1L, CHCTeMbl) by
Qss, n— BOJONOAAYA HA NOJIA HETTO; ¢ — KO3QHLMEHT pacceHBaHMH
CTOKAa, NPHGJIHKEHHO OlpejesifieTcs N0 3aBHCHMOCTH

¢ = (K + Eu)/Z, (10.16).

rge Z —cymma GHIbTPALHOHHBIX NMOTEPb B CHCTEME M B PyClax pek;
K — nocrynseHue rpyHTOBHIX BoJ, B 30HY aspalui; {, — ecTecTBEHHBIF
H HCKYCCTBEHHBIH JpeHakHBIH cToK. B ucnapenue E; 3fech BKJIOUEHO
H 3HaueHue Eppcn.

ITH ypaBHEHHS XapaKTepU3YIOT HU3MeHEHHe sJjieMeHTa Yy B 3aBH-
CHMOCTH OT ypoBHS Boponorpebnenus Qu u KIII cuerem.

IlepeiineM K olleHKe H3MeHeHHs HCOAPEHHUS H OCAJKOB NPH OpO~
HieHHH.

Conocrasjiedde npHpallleHH#l McIapeHHst H OCAfKOB 34 MSTHJIETHS
H OLIEHKHM Xapakrepa HX OTKJIOYeHHH oT cpepHerc (Ttaba. 10.11) ue-
NO3BOJIWIM YeTKO YCTAHOBHTb BJIMAIHHE Pa3BHTHS OpOLUEHUS HAa yBe-
JIHYEHHe OCaJKOB, XOTf HEKOTOphe TEeHJeHLHH K 3TOMY HaMeYalTCH..

Ta6ahma 10.11

ConoctasJieHne AUMAMHKH HCTIZpEHHS u Ocafakos Mo Yyickolt noJumxe, MM

Fone
Besmynea g g % g g g g g g
NG IR v O A v A A o
g1 z|E|8|E|B|EB|&|&
E (no sopnomy 6anancy) 527 | 535 | 561 | 538 | 576 | 571 | 660 | 572 | 566
AE,=E,;  ~E, 8| 26 |—23| 38| —5 |80 |88 | —
AEy=FE —E g3 1000= 0 8| 34| 11} 49| 44133 45
=J3AE, .
X 344 | 375 | 385 | 385 ) 432 | 402 | 472 | 349 | 332
AX; = Xi-l-l —X; 31 10 O| 47 |—80 | 70 |—123[ —
= ZAX]
Erx=0,825 X +244,2 528 | 664 | 561 | 561 | 600 | 576 | 634 | 532 | 568
(10 KoppessillHOHHOH CBsi3H)
Ek/E 1,0011,04|1,00(1,04]{1,04]1,01/0,961{0,933] 1,00

Jlans pelleHus Bolpoca o BJIHSHHH OpPOIUEHHS Ha yBeJMYeHHe Ocai-
KoB Tpebyercs 6onee ray6oKHii aHa/Nn3, B YACTHOCTH, € YUeTOM KJIHMa-
THUYeCKHX IHKJO0B. Jlns Uylickofi AonHHB BONPOC OCJOXKHSETCHA TEM,.
YTO M B HacToslllee BpeM#f JoJifl opollaeMBbX IUVIoLlajed He TpeBoCXo-
oMt 359% ee obmeit miomapd. Ilpusumas B cdopmyne (10.2) maa
Uyiicko# Bnaamubl Eop = 0,79Ey (3a ron), a Epeop 12X = 0,4E,
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(BKJIIOYas HCIapeHHe ¢ TPYHTOBHIX BOJ, BOAMHX NoBepxHocTed H Ges-
BO3BpaTHble NOTEPH HA BOLOCHAbKeHHe), MOXKHO NMOJNYYHTh

E = E[Fsan = [2,200p + 1,204e0p] X = [0,7900p + 0,450e0p] Eo.  (10.17)
Orcrona npu
ap =0 E=1,2X = 0,45E,,
top = 0,3 E =1,5X = 0,55E,,
top = 0,7 E = 1,9X = 0,72E,.

IIpocnenuts npu op<0,30 BAHSAHKE OpOLIEHHS HA HcIAPEHHE, 4 TeM
Hoslee HA OCalKH, B PEAJbHBIX YCJIOBHAX H3MEHYHBOCTH KJIHMAaTHYe-
CKHX ¥ THAPOJOTHYeCKHX (AaKTOPOB NPaKTHYECKH Heeo3MOXHO. Kak
BHJIHO, 3AKOHOMEPHOCTH yBeJHYeHUs UCTApEHHS W YMEHbLIEHHs OTTOKA
o 3aMHKaKLIeMy cTBOPY HOCAT cJOMKHHE xapakrep. B HauasbHBIH
TIepHOJ, pa3BHTHSA OpolieHus (0.p<<0,3) poct Boao3abopa H HcniapeHHd
C MOJIHBHHIX 3eMeJlb JIO OllpeaesieHHOro MOMEHTa KOMIeHCHpOBAaJCH
CHHIKEHHEM HCIADEHHA C YYACTKOB, 3aHATHIX BJAroJioOHBOH pacTH-
TEIBHOCTBIO, H YBEJHUEHHEM ApeHaxHoro croka. Jlananueiiiee ysesau-
YeHHe opoulaeMbBlx mioliajned (aop>>0,3) u rosioBHOro sojo3abopa
TIpHBEJIO K YMEHbLICHHIO OTTOKa B cTBope y c¢. TamyrtKyae. Ectect-
BEHHO, YTO NIPH 3TOM CKa3ajace H crneluduka KoJebaHHH T'HIPOKJIH-
MATHYeCKHX (PaKTOpOB.

10.6. 3¢pdekTHBHOCTL HCIIOJIB30BAHNA BOAHBIX PEcypcoB
Ha OpolLIcHHE

S heKTHBHOCTE HCNOJNBL3OBAHHA OPOCHTENIBHOH BOAH H  BOJHBIX
pecypcoe B LeJOM oUeHHBaeTcsl psuaoM nokasaresneidt [34, 37, 38]:

KII opocuTenbHBIX CHCTEM 1)g M MX 3BeHbeR (MEXKXO03HCTBEHHOH
Tmx, BHYTPHXO3AHCTBEHHOH 1)px, TEXHHKH MOJHBA fTrm, HCIOJB30BAHHSA
BOIH HA TPaHCIHPALHIO N)rp);

K03(pPHUHEHTAMH HCNONB30BAHMA BOAHBIX pecypco (kp; k;,);

Koadduunentamu BoZonoTpe6GseHHss W TpaHCIHpPALHH (CyMMap-
HBHIH pacxoj BOLH HAa eJHHHNY Yypoxasa) H OTAeJBHO OpOCH-
TenbHOB Boael. KITI cHcremel (cetst-mosie) ompefedisierca NO ypas-
HeHHIO

1 = Qos o/Qos = Qorr¥m/Qss = NuxNaxllen- (10.18)
‘O6mnit (monuwi) KITI cucreMbl (cetb-+-nose--pacteHue)
Mo = QTp/ Qes = Qrpam-/ Qes = NepMs (10 19)

rae Qs m— BOZONOKAYA HA NOJS HerTo; Qss — roJIOBHOH BOJ03260p
Ans neneit opouleHus; Qenr, Qrp — BogonoTpebienHe H TPAHCIHPALHA "
CeJbCKOX03AfiICTBEHHEIX KYJBTYp 32 BEreraiiuio; Qenr=Qrp+En, rae
E, —ucnapenue nouBoH; Ou, Our— JOJS HX, OOecneuHBaeMass OPOCH-
tenbHoR Bonok. IIpenenbHoe 3HauenHe 1) NpH caMoff coBepUIEHHON Tex-
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HHKe opomeHHs He npesocxogut 0,86—0,90, a v cocrasaser
0,68—0,72.

ITp uyeTKOH SKCOJYATALHH OPOCHTENBHEIX CHCTEM H IOJHOM
KOMIJIEKce THIPOJIOrHYECKHX, ArpOMETEeOpOJIOTHYECKHX H THAPOreoJio-
rHuecKHX HabJIofeHHI olpele/eHHe NOYTH Bcex MOKaszarteneil He Tpe-
6yer 3HayHTeJbHHX MOINOJHHTENBHHX H3Mepenuit. MckmoueHue npen-
craBisieT Ko3¢QHIHeHT HCIOAb30BaHNS BOAB Ha TPAHCIEPALHMIO, Onpe-
JeneHne KoToporo tpe6yer chHenuaJbHBIX HccaefRoBaHuid. OnHAKO,
K COXKAaJeHHIO, N0 HACTOSALIEro BpeMEHH OpPraHnl 3JKCIUIyaTallHH Opo-
CHTEJIbHEIX CHCTEM Ha OCHOBAHHH H3MepeHHH ONpelessiioT TOJBKO
KIT mexxo3siicTBeHHOR CeTH KaK Y4acTHOE OT ACJeHHS BOAOTOAAYH
B TOYKAax BHIENA XO35HCTBA HAa 3HaueHHe roJoBHOro Bono3abopa. [Ipu
9TOM TOYHOCTb H3MEPEHHs BOLONONAYH B XO3fHCTBA COBEPLIEHHO He-
nocratouna., 3nauvenus KIII sHyTpuxo3sificTBeHHOH ceTH, Kak mnpa-
BHJIO, ONpeNeNdioTcss pPacyYeToM B NPEANOJIOXKEHHH, YTO BOAOMNOAAYa
Ha TMOJs paBHAa MPOH3BENEHHIO MJIAHOBHIX NOJHBHHIX HOpM GpyTTO Ha
¢dhakTHUECKH MOJHTYIO maowanb. Takum obpa3om, K ouiH6KaM u3mepe-
HH# BOIONOJAYH B Xxo3sficTBa nofasisercs AomylleHHe, Y10 daKTHYE-
CKUe NOJIHBHHE HOPMBI COOTBETCTBYIOT IVIZHOBBIM.

ITo pa6oram [28, 98, 99], KIIIl TexHHKH nOJHBA HAXOIHTCS B Mpe-
penax or 0,31 no 0,80. Takue e 3HaueHHs JAJM pacyerhl, BHIOJHEH-
HeEe IJs OTAEJBHBIX X039HCTB IO MeTONMKe, H3JIOKeHnoll B pabore
[34). Hns UylickoH HOJMHHE B LEJOM OCPEIHEHHOE 3HAYEHHE 1yn
3a OTHeJbHbE NepHOAH Tonyumiaock nopsaika 0,5—0,6. IToncyer KITJQ
CHCTEMH HA OCHOBE aHAJH32 MATEPHAJOB OPraHOB SKCILIyATALlHH 33
1946—1960 rr. pan (naxke npu 1M..=0,80) n=0,34, a 3a 1971—
1975 rr.—n=0,45... 0,50. Ilo orueram YOC 3a 3tu romn KIIJ
MEXXO03AHCTBEHHOR ceTH CcOOTBercTBeHHO cocrasasior 0,7—0,72 H
0,8—0,85.

Has onpenenenus ocpenHenHoro no Yyiicko#t nonmne KITH nycs
CHCTEM HCIHOJBL30BAHO BhIpAXKeHHE

Nyen = AE [Qas = (Yu — Y.}/ Qus- (10.20)

Ouenky, BunoJsHeHHHe no ¢dopmyae (10.20) (ra6a. 10.10), moka-
3ajH, 4to 3a 1941—1975 rr. 3HaueHHE 1ycx B cpennem pasHo 0,375,
3a OATHJIETHHE nepHoas oHO MeHsercs ot 0,257 no 0,485.

OrcyrerBue onpenesneHHOl 3akoHoMepHoctH B nuHamuke KIII so
BpEMEHH, HecMOTPS Ha OYEBH[HOe MOBHIUIEHHe YPOBHS TEXHHKH OpO-
LIeHHs H arpoOTeXHHKH HA IPOTSAXEHHH PaccMaTPHBAEMOro MepHOIa,
B ompenesieHHOH creneHH OObfcHsercs NPHOMKEHHOCTBIO HCXOIHBIX
IAHHBIX, TIOJOXKEHHEX B OcHoBy pacuera. OnHako 6oJblioe 3HAYeHHE
HMeeT TO O6GCTOATENBLCTBO, 4YTO NOJHBHOM pexXuM (pakTHyecKH cabo
nuddepesnHpyeTcs MO rOAaM, a 3KCIIyaTalHOHHbEe NoTepH, 0COG6EHHO
BO BHyTPHXO3siicTBEHHO! CETH H HA MOJfAX, 3HAYHTEJBHO NpPeBBILIANOT
TexHHueckue (NpoekTHHE). Hu3kue 3HaueHHs KIIO cHcreM cBOi-
CTBeHHH palioHam opomaemoro 3emaenenuss CpeaHedl Asuu. Hampu-
mep, no nanHeM . A. Axkpamosa [4], B Y3bekucraHe B nepeoi Ino-
nosuHe 70-x ropoe KIIZ opocHTesnBHBIX cucTeM (ceTb--Tosie) Haxo-
aHaMch Ha ypoeHe 0,24—0,32.
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to roBopHT 06 MMeommxcs GOJBIIHX Pe3epBaX KOHOMHH OpOCH-
TeNBHOH BOJbI 32 CUET nepeycTPOMCTBA CHCTEM OPOCHTENBHEIX MEJHO-
Panufi 1 B NepByI0 0YePenp ycoBepIICHCTBOBAHHS TEXHUKH I10JHBA.

Koa¢pduunenT HCNONp308anns sonuux pecypcoe k£ (KUB) 8 chepe
OPOCHTEILHEIX MENHOPAYyii onpene/sica No GopMynaM:

kp = (Qonr + Mup){(TTy 4 e 4+ X) (10.21)

ko = (Qup + Map V(T + T — X). (10.22)

5 ITUX PUPMYITAL B KOMNOHEHTAX Fonr H Crp YUHTHIBAETCS BOJO-
norpebjienre ¢ OPOIa&upx H GOrapHEX IOCEBOB, HACAMAEHHH H
nacr6uuy, Il o nr—ﬂ()CTyn.neHHe (B BHIle PA3HOCTH NPHTOKA H OT-
TOKa) COOTBETCTBEHHO NOBepXHOCTHHX M [PYHTOBBHIX BOJ 3a TNEPHON
BereTalu; Mu, — BOLONOjaua HAa nonMst AJs  OCYUECTBJEHH MpO-
MEIBKH H TIPOMBIBHOIO PRxHMa.

B oranume or KIII cucremn u ee 3Bennes, KOoTOpHil xapaKrepH-
3yeT 3(¢eKTHBHOCTE HCo/ap30BaHHS OPOCHTEJLHOiH BOjBI B NPOLIECCE
ee TPaHCIOPTHPOBKH OT ycTOYHHKA OpOLIeHHs 10 pacreHus, KB xa-
PaKTepH3yeT HCIONB30BaHHe BOJAHBIX PECypPCoOB B NEJIOM. IJTO OUYEHBb
BaXHO, TaK KaK N(aXe ¥ psje pafioHOB apHIHOH 30HEI OCAJIKH MOTYT
HMrpatbh ONPejeNEHHYI0 Roje B obecneyeHHH HOPMEI BOOMOTpeb/IeHHS.

Crporo rosops, B Yycnurene dopmyn (10.21) u (10.22) momxmb
turypuposate He CyMmaphoe BojomnorpebieHue (TpaHCHHpAIHs),
4 NpPONYKTHBHOE (HOﬂe&Hoe) HX 3HaYeHHe, COOTBETCTBYWOUlee (PaKTH-
HeCKH NOJy4YeHHOMY YPQkaw., Kak H3BeCTHO, NIPoeKTHOEe BOAOHOTpel-
-JJIEHHEe ONEHHBAETCA HCXons M3 YyCJIOBHI ONTHMAJBHOrO BOjOCHAGKe-
HHA Qon, 06ecnIeYHBaOINero mosiyyeHHe B JAHHBX ArpPOKJHMATHYECKHX
YCJIOBHAIX BBICOKHX H YCtojiyuBhix ypoxkaeB Yon.-

IIpnGaHMEHHO MOXKo nMpHHATb, YTO B NPeJeNax H3MEHEHHs 3Ha-
ueHH# Qon OT 0,6 10 L0 mpomykrtieHOe BOzOMOTpeEGIeHHE Qup, COOT-
BercTByloliee QaKTHIeCkomy ypoxalo Y, paBHO

Qo = Qc, (Y{Yor)” mpu n=2 ... 0,5. (10.23)

[Ipy mpasuIBLHOM COYETAHHK pEKHMOB YBJIaXKHEHHs!, BHECEHHs yx06-
PEHHA H arpoTeXHHKH MG Ho IIPHHHUMATH n=0’5. -

IIponyKTHBHYIO TPaHcmupamMio MOMKHO TPHHHMATH Nopsnka 0,7—
0,8 or sHauennit Qup, Ciuras, uTo MPH COBPEMEHHOM ypOBHE arpoTex-
HHKH HCIIAPEHHE C TOYBY pe no/kHO npesbiiate 20—30 % sHaueHHH
Qnp [37]. Bepositho, 3Ty snavenns KUB yno6Ho HaswiBaTe KOadQH-
LHEeHTaMH HCIOJb30BAHLg BOXHBIX pecypcOB Ha BojonorpebieHine H
TPaHCIHPAIHIO.

Ha ocnose 06paGoTky panHEIX 10 TOJOBHIM 3HAYEHHAM HCNAPEHHS
¢ OpOIIZEMBIX 3€MEJIb, 3auMCTBOBAaHHEIM H3 paborhl [16], 6buTH onmpe-
Zenent 3uauenns KMB 33 1941—1975 rr. Ilpu stoM npmHsTO, 9TO
Al cAaxapHOH CBEKJEL, jionepHbl, a TakKXe KOPMOBHIX, Kaprodeds,
coBolliefi, 6axyeBbX, HA gorTopele NMpHXOAHTCA 63 % mOMany Opomiae-
MEIX 3eMeJib (B CPEJHEM), pereTalHOHHBIA MEPHOJ AJHTCS C ATpes IO
ceHTa6pe M Ha Hero Napaer 81 % romoeoit cymmu Eop (cpennee 1o
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YeTHIPEM METeOCTaHIMSM), Aas KykKypysn (16,59% nmnuowmaju) ua
Mmafi—ceHTa6pb npuxonutes 61 % cymmu Eqp, 1151 3¢pPHOBHIX KyJbTYP
(20,5 % naowanH) na anpeab—HoNb— 51 % cyMmel Eop.

Cpentee B3pellleHHOE 3HAYEHHE Qunr OLlEHeHO 1o (opmye

Qorr = 0»73Eopaop- (1 024}

3uayenus E,p nomemens B Tabiu. 10.5, a agp— B Taba. 10.10.

Jns cpasHeHHs! NMOICYHTAHH cPeiHHe B3BelleHHbie 3nauenua KUB -
IUIsl YKa3aHHOTO cocraBa KyJbTYp N0 HOPMaM Bojponorpel/eHus, onpe-
neneHHuM B paGore [41] (ta6a. 10.12).

3uauenus kp u kp B Tabn. 10.12 3aHmKeHH H3-32 Heydera pacxo-
JIOB H2 TIPOMBLIBKY H NPOMBIBHOH pexHM OpOLleHHs H Bojomnorpelie-
HHST ¢ GOrapHHX ceJibcKOXO3SHCTBEHHEIX yronui. B To e BpeMs mpo-
ceXHuBaercs onpefle/eHHAS TeHAEHIHS K BO3pacTaHHio Ko3(pduuueHTa
kp. Pacuerd nokasasiu, 410 mpy (pakTHUECKOH ypoxaHHOCTH B Hayale
pacuetHoro nepwoga KHB Ha npoayktHBHOe BOponorpebJienue KBp. np
gI:IJ'IH nopsiaka 0,13—0,20 (Ha npoayKTHBHYIO TpaHcmupaiuo 0,10—
,15).

Ta6nuua 10.12

Kos¢pmusenTi HCNoNb30BAHHA BOAHBIX PeCYPCOB Ha BononorpeGnemme kp
H TpaHCnHpaumio 2y’

nigﬁﬁn' Qe =078 Ep %p | Qe = Qx,am- Zop O+ 0, + X k) 'Y

MM npH Qg == 644, MM MM p
1941—19456 149 154 545 0,27 { 0,20
1946—1950 168 170 562 0,301 0,22
1821—1955 181 176 ggﬁ 0,331 0,25
1956—1960 168 166 1 0,29 | 0,22
1961—1965 208 198 563 0,37 | 0,28
1966—1970 216 210 664 0,32 { 0,24
1971—1975 230 220 555 0,42 | 0,31
1941—1975 188 185 574 0,33 0,25

3HauHTEBHBIH pocT YPOKAHHOCTH CeNbCKOXO3AHCTBEHHBIX KYJbTYP
H YpOBHs arpoTexHHKH oOecmeyu) yBeJH4eHHe 3HA4YeHHH Kp np MO
0,18—0,27. 10 naneko He mpenes, Tak Kak GoJbliHe pe3epBH B mNO-
BHIIIEHHH YPOMKaHHOCTH KPOKOTCcA H B 3((PEKTHBHOM HCTNOJB30BAHHH
TemoBbix pecypcos — noewilleHHH KITI ¢doTocHHTETHYECKH aKTHBHOH
pajHaLHH.

Ipenencno Bo3MoxHbe 3HayeHHs KHB Ha nponykTHBHOE BOXO-
notpe6yenne M TPAHCIHPALHIO NPH YCIAOBHH 0op=0,70... 0,85 u no-
CTHXXEHHH NPOEKTHOH YPOXKAHHOCTH MOTYT BO3PACTH COOTBETCTBEHHO
1o 0,79 u 0,63.

Ananuz puHaMHKH ocpeiHeHHbX mo perHony KILI OpOCHTe/NbHBIX
cucreM H KB nokasaa, YTO TEXHHYECKOE COBEpLUEHCTBOBAHHE CHCTEM
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{B meppyl0 ouepe/lb TEXHHKH I[OJHBA) W MOBHILUEHHE YPOXKAHHOCTH
TIPORO/KAET OCTABATHLCS IVIABHBIM HAMPABJEHHEM B YBEJIHUEHHH BAJIO-
BOT'O BBIXOJ(@ NPOAYKUMH CEJbCKOIO XO3SHCTBA, YJAYYLIECHHH HCIOJB30-
BaHHA BOJHHIX, 3eMEJbHLIX U TENJOBBIX PECYPCOB U MEJHOPATHBHOrO
COCTOSIHUSL OpOLIaeMbiX 3eMeJsb. ITO OTHOCHTCH KO BceM paiOHAM Opo-
1aemoro 3emiesenus. JloBeeHneM 10JaH NPOAYKTHBHOIO BOAONOTpeG-
JIeHHs! 10 ONTHMAJIbHBIX NMPejesOB JOCTHTAeTCS pal(HOHAJNEBHAS CTPYK-
Typa BojgHoro Gasianca peruoHa. B Hacrosiiee ppeMs IIpH OLEHKE
3 (PEeKTUBHOCTH HCMOJB30BaHUS BOAHBIX pecypcop omepupyior KITIL
opocurespHO#l cerH, a He KIIJ[ opocurensHBIX cycreM (ceTs--nodie)
B UesioM, COBEpIUEHHO He YYHTHLIBAETCH TAKXKEe HEmoJHOe HCIO/L30Ba-
HHE BOZBI Ha TMOJIE 32 CYET HECOOTBETCTBHS (DAKTHYECKOTO ypomKas
TIPOEKTHOMY, Ha KOTODHIH paccUMTHIBAETCS OpOCHTeNbHas HopMma. I71o
A2eT MCKAXKEHHOe NMpeJICTABIeHHe O Je(HIHTE BOJHBIX PecypCoB.



11. BOLOXO3ANCTBEHHBIN BAJIAHC PEK 4Y H TAJIAC

11.1. Tupponornyeckoe oGocHoBaHHe BOMOXO3ANCTBEHHHWX OajaHcoB

s HapeXHOro 0GOCHOBAHHS ONTHMAJBHOTO HCIOJb30BAHHA BOJX-
HBEX pecypcoB B HAcTOsIlee BpeMsl AKTYAJbHOCTb NPHOOPETAIOT BO-
npocs pa3pabOTKH HAyYHBIX OCHOB COCTABJIEHHsS BOJOXO3fHCTBEHHBIX
6H6anancos (BXB), a ocobenno ux ruiposornueckodl yactu [95]. du-
HaMHKa cocraeiasouux BXDB ssasiercs HeoGXONMMBIM MaTepHAJIOM
IPH aHa/H3e MNOC/AENCTBHH, CBSA3aHHBIX ¢ NpeoOpasoBaHHEM OTAENk-
HbIX KOMIIOHEHTOB MPHPOJHOH cpeAbl HJH 3KOJOTHYECKHX CHCTEM
B I[EJIOM.

Ilpr pacuere MpUXOIHBHIX M PacXOJHBIX cTaTed BOLOXO3AHCTBEH-
Horo GanaHca ocoGasi posib OTBOJHTCA YUYeTy TAK HA3HIBAEMBIX BOJHBIX
pecypcoe eropuuHOoro o6pasoBanusi, (GOPMHPYIOLIHXCA KAK B pe3yJib-
TATE X035 HCTBEHHOTO HCIOJb30BAHHS BOIHHIX pecypcoB (BO3BPATHHIE
BOJIHl TNPH OPOIUEHHH, BOAOOTBEJEHHE MPOMBILVIEHHOCTH, KOMMYHa/b-
#Horo xossfictBa W Np.), TaK H BCJEACTBHE cleUH(PHUECKHX (PHIHKO-
reorpaduyeckHx yc/JOBHE MecTHOCTH (BBHIXOA2 HCTOYHHKOB-Kapacy»,
BHK/IHHHBAHHE TPYHTOBBIX BOJ B pycia pek M T. n.). C yBennuenueM
CTelleHHd HCMOJb30BAHHS BOLHBIX pecypcoB Ba)KHOe MPaKTHYeCKOe 3Ha-
YeHHe NPHOGpeTaeT BOMPOC O BO3MOXKHOCTAX H YCJIOBHSAX NMOBTOPHOTO
HCIO/IB30BAHHA BOJIH, BO3Bpau[aeMoH 00beKTaMH CceJIbCKOrO X034HCTBA,
TNPOMBILLJIEHHOCTH, HACEJEHHBIMH NYHKTAMH.

HauGonee 3HauntesbHBEe OGbeMB BOINHBIX PECYpCOB BTOPHYHOIO
©06Gpa3oBaHusl MOCTYNAlOT M3 30H OpOLIAEMOro 3eMJEjeJHA. YYer HX
OCYILECTBJISETC 110 METORHKE, H3/J0KeHHOH B pasgene 8. B ppyrux
obnacrsix xo3aHcrea (MPOMBILJIEHHOCTD, SHEPreTHKA, BOJOCHAGKEHHE)
BO3BPAT BOJBl YYHTHIBaeTCH JIHGO FHAPOMETPHYECKHM INyTeM, JHOO 1o
HOpMaM y/IeJbHOr0 BOAOOTBE/eHHA. Beanunna cO6pocoB BOAB 3aBHCHT
OT e KayecTBa H ycJOBHE oTBenenus. B ciyyae 3aTpyIHEHHS OYHCTKH
CTOYHBEE BOAH NPOMHBINJICHHBIX OOBEKTOB (a HHOTAA H BO3BPATHLIE
BOJIHl OT OpOLUEHHS) HANMPABJIAIOTCS He B AeHcTBYIOYI0 THApOrpagu-
YeCKyl0 CeTh, 3 B MECTHHIe NOHIKEHHs peJbeda H TOT[Aa IPH COCTAB-
Jiendr BXB n/f KOHKPeTHOTO BOAOXO3AHCTBEHHOIO PAHOHA OHHM BKJIO-
yaTcd B cTatbl0 6€3BO3BPATHBIX TOTEPD.

Olnenka BOJMBIX pecypcOB BTOPMYHOTO 0OpasoBaHHsi B BH/E BHI-
KIHHHBAHHH HAa NOBEPXHOCTb TPYHTOBOTO IOTOKA OCYUIECTBJSETCS Ha
©OCHOBE THIPOMETPHYECKHX H3MepeHHi (fanHee (aKTHYECKHX HAGIIO-
JeHH, pesyJbTATE PacyeToB PycJOBOro BojHoro GajaHca) HJIH 1O
JaHaslM HaOGJalofeHHil 32 YPOBHEM IPYHTOBHIX BOJ C HCIOJIb30BAHHEM
THIPOTEOJIOTHYECKHX METONOB PacyeTa.
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CyMMapHB# CTOK 30HH (OPMHPOBAHHA H BTOPHYHHIX BOJHHIX
pPecypcoB, COCTABJIAIILHX NpHXOoAHylo yacte BXD, npeanaraercs na-
3BaTh HKCIJYATAUHOHHLIMU BOJHEIMHE pecypcaMH.

Pacxoanas yacte BXB Bkimouaer B cebsi norpebJieHHe BOALL B XO-
3fCTBEHHUIX NEAAX (OpOLIeHHe, NMPOMHILIEHHO-KOMMYHAJLHOE BOJO-
cHaGKeHHe, pHIGHOE XO03HCTBO) H MOTEPH HA HENPOAYKTHBHOE HcIa-
peHHe ¢ HEOpOLIAaeMBIX TEpPUTOPHI NMPH YCIOBHH GJIHIKOTO 3aJeranHs
I'PYHTOBHX Boj (3200Ji0ueHHEEe NPOCTPAHCTBA, YUYACTKH C BJAT0JIOGH-
BOH PacTHTEJLHOCTHIO).

3aTparel BOAH Ha pa3jHYHEE OTPACIAH HAPOJHOrO XO3fAHCTBA
OoOHIYHO NpejAcTaBAAIOTCS B BHJAE CyMMapHOro Bojno3aGopa (BajoBoe
BojonorpeGaenue). IIpH cocTaB/NeHHH TeKyllMX HJIH TePCNEKTHBHEX
BXDB pas oueHku KoJHYecTBa OOOPOTHOH BOAH HJIH 00HeMOB MOBTOPHG
HCNIOJIb3yeMBIX BOJL CyMMapHHIiI Boj03200p peKOMeHIyercss pasfeHTh
Ha Gearo3BpaTHOe BojoNOTpebJieHHe H BO3BPATHHE BOJHL

B BojoxossiicTBeHHOH IpAKTHKe IPH pa3paloTKe perHOHAJLHBIX
CXeM HCIO0Jb30BAHHA H OXPaHH BOJHBIX PecypcOB B pPacxoAHOH yactH
BXB Hepeako y4yHTHBalOTCH TOJBKO Oe3BO3BpaTHHE MOTEPH, BCIel-
CTBHE Yero He HAXOIAT pelleHHs BONPOCH 0OGOPOTHOTO H NOBTOPHOTG
Henosib3oBanus croka pek [lo sroit ke npuuHHe B 1edHUHTHHX NO
BOJHHEM pecypcaM paHOHaxX BOAOXO03sicTBeHHHIH OanaHg MOXer TNo-
Ka3aTe BIOJiHE GJaronoJiyyHylo KapTHHY, OJHAKO, COCTaBJEHHblEe Tar
KHM cnocoGoM cxeMHl «He paboTraiT», T. €, HX PEKOMEHJAaUHH HempH-
MEHHMBH BBHJY TOT'O, YTO HH OfHA OTPAC]L HAPOJHOrO XO3fIHCTBa HE
Oyler HOpMaJeHO OGYHKUHOHHpPOBaTh, eciH ee of0ecneddTh BOJOH
ctporo B obGbeme OeaposspartHoro Bojomorpebsedns (KILI mo6oit
OpOCHTeNIbHOH cHeTeMH elle He gocturyo 1,0). Hanpumep, ruaposnep-
reTHKa, caMa IOYTH «He norpelJsis BOJdy», HE MOXKeT HOPMAJbHG
(¢yHKuHOHUPOBaTh €3 cOOTBETCTBYIOLeH Mojauy peyHoro croka. Cae-
JIOBATEJILHO, MJIAHUPOBAHHE HCNOJB30BAHHA BOAHBIX PECYPCOB IOJNKHQ
6a3upoBaTeCs Ha JaHHEIX O CyMMapHOM BojomorpeG/eHHH, a B ycJo-
BUsAx jaeduunTa 0co60 TUIATENBHO JOJKHH PACCMATPHBATHCH BONPOCH
o6opoTHOro BOJOCHaGXeHHS.

K coXaseHHio, B cOBPEMEHHHX HOPMATHBHHX J0KyMmeHTax [90]
HET YeTKHX PEeKOMeHJalHH MO yYeTy MOBTOPHOCTH MCIOJb30BAHHA BOJ-
HEIX pecypcoB M, BooOOIle, He yesieHO JOJKHOTO BHHMaHHA METOIMKE
cocrasnenuss BXB.

B rekymux BXB cymmapuelii Boposzalop H3 pek onpejedisercs 1¢
MatepHasiaM (AKTHYeCKHX H3MepeHHH, a B MepPCcreKTHBE — MIyTeM
OlleHKH ToTpeGHOCTH B BOJE KajkJOH OTpaciy HapoJHOrO X03sfcTBa.
Ins sToro Heo6x0gHMO HMeTh 3HAYeHHs nuanupyeMmeix KITI, a takike
IaHHBe 00 yAesbHOM pacXojie BOJIB Ha ONHOTO XKHTels, Ha eAHHHUY
NPOAYKUHH, HA eIHHHIy opollaeMoii myiollaau H T. I. ITo HEM ompene-
Jsierca cyMMapHoe (o BCeM OTpac/IAM HAapOAHOrO Xo3dHCTBA) KOJH-
4ecTBO BOJH. IJTH cBeleHHsI MOryT GHITh NpefcTaBJEHB B BHJe cJe-
JLYIOIHEX xapakrepHctHk [50]:

BOf03a60p Ha HYXBl BCeX OTpacjieil HapoiHOTO xo3sficTBa Ges
ydyera MOTepb BOJAbl, CBA3AHHEIX ¢ €e MojayeH, H MOBTOPHOCTH HCIOJb-
30BaHHS;
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B0A03a060p H3 HCTOYHHKA OpPOLIEHHS ¢ VYETOM JIOTIOJHHTEJbHBIX
7I0TE€pb, CBA3AHHEIX C BOJONMOATOTOBKOH H BOJOOTBEJEHHEM, C YYETOM
TIOBTOPHOT'O HCNOJIB3OBAHHSA BOA H T. II.;

6e3Bo3BpaTHbIE NOTEPH BOJIHI;

cOpoc MCcroJib30BAHHOH BOJAB C pas3jieJleHHEM ee Ha YHCTYI0 H 3a-
TPASHEHHYIO GHITOBHIMH HJIH NPOH3BOJCTBEHHBIMH MPHMECHMH;

BO3BPAT BOJLI B ruaporpaduueckyo cuicremy Gacceiina.

Cocrasnenune BXB siensiercsi BecbMa c/0KHOK 3afaueil 1 B KaK-
JIOM KOHKPeTHOM ciyyae Tpebyer yyera MecTHHIX ocoGennocreit ¢op-
MHDOBAHHS H PACXOJOBAHHS BOLHBIX PeCypCOB KAK ECTECTBEHHOTO, TaK
H BTOpHYHOrO oOpasoBaHHs. B cBA3H C 3THM CTPYKTypa NPHXOIHOH
¥ pacxoaHod uyacrei BXB B oTAenpHBIX ciiyuyasix MOMXKET MEHATLCH.
Tax B NpHXOAHOH YacTH CJe/yerT YYHTHBATh HAJHUYHE HJIH MepeGpocKy
CTOK2 BO3BDATHHX BOJ 4Yepe3 IPAHUIE BHIEJEHHBIX Y4YacTKOB BOJIO-
c6opa no opOoCHTENEHOH H KOJIJIEKTOPHO-JPEHAKHOH CeTH WJIH B BHIE
OTTOKa TPYHTOBHIX BOA. Ilepefaua cTOK2 OpPOCHTEBHBIX BOJ, MOKET
nosBHThCA B pacxoiHoit yacth BXDB, ecnu cymecreyer oTToK mo maru-
CTPaJIbHHIM K2HAJIAM € OJHOTO yyacTKa BozocGopa HA Apyroii.

IIpn crpykrype BXDB, npeaycmarpuBalomiuii ydyer mnocTyIUICHHs
arMochepHBX OC3aJKOB Ha HCCIELyeMyl0 TEepPpHTOPHIO, (e3BO3BPATHOE
Bojonorpef/ieHHe B PACXOAHOH YacTH ACJKHO OHTH 32MEHEHO Ha
HCIapeHHE ¢ CeNbCKOX03AHCTBEHHBIX H €CTEeCTBEHHBIX YTOJHE.

Conocraenenne GaKTHYeCKOH NPHXOAHOH M pacxoJHOH uyacreii
BXB ¢ tpebyeMeiMH o HopMam o0beMaMH BOJONOTpeGJeHHs MO3BO-
JIleT YCTAHOBHTh H3JIHIUKH HJIH Ae(HIHUTHOCTH BOJHBIX PECYPCOB AaH-
HOT'O pErHoHa.

IIpr o6HapyxeHHH AedHIHTa B HACTOsILLee BPeMs HJH Ha ONHXKaH-
wylo nepcnektHey Tpebyercs pa3paGoTKa MeponpHATHH MO IKOHOMHHK
# PEryJHpPOBAHHIO PEYHOTO CTOKA BIVIOTH O NMEPecMOTpa HamedaeMbIx
fIEpCNEeKTHB HAPOJHOX035ICTBEHHOIO MJAHA.

Pacxonuas yacre BXB moxer Guith coKpallleHa 32 cYeT 3KOHOMHH
BO/Jbl NPH BBeJleHHH OOOpPOTHHIX CHCTEM BOJOCHAGMKeHHS B NPOMBIN-
JIEHHOCTH, TyTeM H3MEeHEeHHUs TEeXHOJOIMYECKOTo Iponecca psjpa Hpo-
H3BOACTB C «MOKpDOTO» Ha <«CyXOH», IEepecMOTpa COCTAB2 BO3EJbI-
BAaEMHX CEJNbCKOXO3AHCTBEHHBIX KYyJbTYP NPH pAa3BHTHH OpOILEHHS,
ycTaHoB/MEHHs H cOOJIOJeHHs] B NPAaKTHKE BOJOIOJb30BAHHS OINTH-
MaJIbHBIX OPOCHTEJIbHBIX HOPM, PEKOHCTPYKLHH OPOCHTEJBHBIX CHCTEM
H roebiuenus ux KIT.

BopnoxoasiicTBennble GanaHcHl, -cOCTABJAEHHEIE HA PasHBIE CTAJHH
UCIIOJb30BAHHS BOJHBIX pecypcoB, NPEACTABIAIOT BecbMa HEHHBIH Ma-
TepHaN AJs THIPOJIOTHYECKOTO M  BOMOXO3SHCTBEHHOTC aHAJIH30B.
Cpasuueas crpyKrypy BXDB pasnuuneix nepuojos (Hanpumep, 3a ns-
THJIETHE) MOXKHO YCTaHOBHTh 3 (PEKTHBHOCTb MPOBENEHHLIX MEPOIPHSA-
TH Mo KOHOMHH BOJE, POCTY BJHSHHS KOMIIJiEKCa AHTPONOTEHHBIX
$aKTopoB, NPOCJAEIUTh JAHHAMHKY OOBeMOB BO3BPATHHIX BOJ H HX
BKJIaA B (POPMHPOBAHHE BOAHBIX PecypcoB BTOpHYHOro 00pasOBaHHA.
Iocnennee nocruraercs MMyTEM BKJANOYEHHS B AHAJM3 JIONOJHHTE/bHBIX
MaTepHalios mo crnoco6aM BeleHHs BOJAHOro Xo3sicTea, Mo (akTHue-
CKHM HOpMaM BOJOMNOTPeOJeHHA H T. II.
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Tak, B paGore B. H. ITapunna [64] Ha ocHOBe YacTHOTO pelIEHHA
BXB npomspojuTcs ONEHKa BO3BpPaTHHIX Boj Pepranckoil JoJHHE,
T. e. Ha yvyactke p. Ceipraper Bbille KaHpaKKyMcCKOTO BOJOXpaHH-
autia. [IpH 3TOM YCT2HOBJIEHO, YTO B MOCHEJHHE JECSATHJICTHH BO3-
BpaTHbie Boabl cocraBiasior 2,0—3,2 kmd/ron. OGHapykeHa 3aKOHO-
MEPHOCTb yBeJHUYEHHA BO3BPATHHIX BOJN ¢ pocToM 3abopa Boawb HA
OpOLLEHHE, XOTS OTHOIUEHHE 3THX BEJHYHH JPYT K APYry ocraercd
NPUMEPHO OJIHHAKOBLIM (Bo3epaTHbie BOjH paBHbl 30 % BonosaGopa).
U3 cootHowenust 3HaveHufi GanaHca BOg03alopa M BO3BpaTa BOLH
JeJaeTcs BEIBOJ, 4TO HauGosee ONTHMANBHHI BONO3a6op B NepHO.
BeTeTallMH cocraBasier nopsaka 7,5—8,0 kKM% YBesuueHnHe ero s MHO-
rosoanbe roab g0 9,0 km®, 7. e. Ha 1 kM3, Beler K TaKOMy Xe yBsesu-
yeHHI0 00'beMa BO3BPATHEIX BOJl, UTO YKa3biBaeT Ha HEePaUHOHAJLHOCTh
NoBHIUEHHs BoAo3abopa B npejenax AaHHOrO padHOHA H HEIKOHOMHOE
HCIIOJIL30BaHHE BOJIHBIX PECYpPCOB B MHOTOBOJIHEIE ITEPHOAHL

B coBpemeHHBIX ycioBHAX Npu pa3paloTKe OCHOB palHOHAJLHOTO
H KOMIUIEKCHOTO HCNOJBb30BAHHS BOAHEIX PECYpCOB B MEPBYIO oYepelib
BCTAeT 3aJlaya OUEHKH BOJHBIX PEecypcOB BTOPHYHOro oOpasoBaHHs
KaK JOMOJHHTEJNbHOFO MCTOYHHKA BOAoOOecreyeHHs HapoOJHOro Xo-
asficrea. HauGonemne o6beMel nocienHHX HOPMHPYIOTCA B Ipelenax
paHOHOB ¢ Pa3BHTHIM OPOIIAEMHIM 3eMJielesHeM. TOJNBKO MPH yuYeTe
BO3BPATHHIX BOJl BO3MOXeH pacuyer oGOpoTHOro sojgocHabxeHudA. IDTo
JKe ycJoBHe HeoOGXOnHMO AJjsi pa3paloTKH B KaxkjoM cjydae 0cobeH-
HOCTEH CTPYKTYpPH BOLOXO3sificTBeHHOro Ga/aHca.

11.2. BonoxozniictBeHnbie 6anancel Yyiickoit 1 Tanacckoll poauH

B pesyabrare npoBeneHus KOMILIEKCHBIX BOAHOGa/aHCOBHIX Hccle-
IIOBaHHH Ha MeJHOpPHpyeMbix 3eMasix Cpexmneil A3HH H BHIIIOJHEHHBIX
Ha 3TOH OCHOBe TeopeTHUecKHx pa3paloTOK mpejJsaraercs cxema THI-
posoruyeckoit yacru BXB.

B pannofi cxeme mpuxomHass yacth BXD ompegensiercs 8 Buie
SKCNAYaTAUHOHHBIX BOLHEIX PECYPCOB, CKJAAJBIBAIOIIMXCH KaK H3 ecre-
CTBEHHbIX BOJIHEIX pecypcoB (cTOKa 30HBI (opMHpOBaHHA), TaK H
BOJHBEIX PecypcOB BTOPHYHOro oOpa3oBaHHs.

Pacxonnasa yacte BXB cocrour u3 BOA032GOpPOB MOBEPXHOCTHHIX H
TPYHTOBHIX BOJ Ha pPasJjHYHBE XO3AHCTBEHHHE HyXXIBl, OTTOKAa BOJ
yepe3 3aMBIKAOIIHH CTBOP peKH, OTTOKA OPOCHTENLHLIX BOJ IO KaHa-
JiaM 3a Ipejesbl PpaccCMaTPHBAEGMOrO y4yacTKa H Ge3BO3BpAaTHHIX HX
NoTeph Ha HCOAPeHHe ¢ HeopoLIAeMBIX 3eMeJb NMpH GJIH3KOM 3asera-
HHH yPOBHA TPYHTOBHX BOJ (mepeJsiorH, NofMeHHEE YYacTKH H T. IL).

B coOTBETCTBHH ¢ H3JIOXKEHHHIM Ha OCHOBE MAaTepHAJIOB JKCIIC/IH-
uud I'TH, pnaHHbIX MecTHHX yIpaBJeHHHl MO CHIAPOMETEOPOJOTHH H
pecnnybaukanckux opraHop MMuBX nas tpex ywactkoe Uyiickoil no-
JIMHEl TIPOU3BE/€HA KOJIHUeCTBeHHas OLEHKa 3JKCIiyaTAUHOHHBIX BOJ-
HBEIX pecypcoB H OCTaJBHHX cocrasiasiomnx BXB B cpennem 3a 1971—
1975 rr. (ra6a. 11.1). Caenyer yuecth, uro mepuopy 1971—1975 rr.
ABJIAETCA MAJIOBOJHBIM.
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Ta6auuza 11.1

Bonoxossaficteesunll 6ananc Yyfickod noiawbnl 33 {971—1975 rr.

Jo crBopa y Uy-
MBIIICKOR MIOTHHELE

o crropy v
c. TamyTKy iy,

Mo cTtBopa y
c. OypMaHOBKa

XapaxkTepHcTHKA
M3 fc KM? [rog Mfc KM3 fron Mifc KM® frop,
Tlpuxox
EcrecTBeHHEE BOAHHE pecypcn
TIpHTOX NOBEPXHOCTHHX
BOJ M3 30MH (hopMHpO-
BaHus
cToK p. Uy 46,7 1,47 46,7 | 1,47 46,7 1,47
Y of. JXuibapHKCKOH
cToK GOKOBHX NpHTOKOB| 23,4 0,74 55,31 1,74 69,9 2,20
(yuTeHHHX M HEyYTeH-
HEIX FRAPOMETPHYECKH-
MH IIOCTaMH)
ITpuTOK rpyHTOBHX BOR
€ ropsoro o6paMieHHsa
noapycnoroii cTok p. Uy | (2,33) | (0,07) | (2,33)] (0,07) 2,33 | (0,07)
¥ er. JXnibaphKCKOij -
moapycsoeoft crok 60- | (1,17) | (0,04) | (2,76)] (G,09) (3,50)] (0,11)
KOBHX IIPHTOKOB
Hroro 73,6 2,32 107,1 ] 3,37 122,4{ 3,85
Bognne pecypcs BTOpHYHOroO 06pas’oBanug
BukiuanBaHHe poaHHKO- | 26,9 0,85 26,91 0,85 26,9} 0,8
BHX BOA B AoNHHe (Ka-
pacy) .
CTOK KOJeKTOpHO-ApE- 2,63 0,08 14,71 0,46 17,8 0,56
HAXKHOI ceTH
Brkupupanwe rpynro- | (—3,80) | (—0,12) | (12,8)] (0,40) (21,3)] 0,67
BHX BOX B pycao p. Uy
MY TIOTEpH CTOKa
SuepreTHIecKne c6pocH 18,0 0,57 28,5 0,90 29,01 0,91
BKcnayarauuonnnii ot6op| (5,0) (0,16) 16,11 0,48 17,0 0,54
CKBaXHHAMH H3 FPYHTO-
BHX BOJ,
Hroro | 48,7 1,54 98,0 | 3,09 112,0 | 3,53
Paczon
Bogo3aGopn Ha HYXAH
CeBCKOr0 X03sHCTEA H
NPOMHILJIEHHO-KOMMY-
HaJLHOTO BOJ0CHAGKeHHH
H3 NOBePXHOCTHHX BOX | 53,8 1,69 119,0 | 3,75 163,4 [ 4,83
H3 MOA3eMHHX BOX (5,00) 50.16) 16,1 ] 0,48 17,0)|* (0,54)
BespozppaThue norepH {2,10) 0,07) 12,1} Q,38 515.1) (0,48)

C HeopollaeMHX 3emellb
€ ONHM3KHV 33JieraHHEM
YPOBHH TPYHTOBHX BOX
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Jo creopa y Uy- JJo creBOpPa ¥ Ho ctBOopa ¥
MBILCKOR NAOTHRKW c. Tamyrkyib c. ¢ypMaHoBKa

XapaktepBcTBya
M fc KM? [TOR Md/fc KM?/ron M3fc KM3/ron

OrTOK 32 NpepenH yua-
cTKa

no pycay p. Uy B sa- 11,2 0,35 51,71 1,63 48,5 1,53
MHKAIOIIeM CTBOpe
OTTOK I'DPYHTOBHX BOJ, 0,40 0,003 0,10 0,003 — —
(noppycnoBoil OTTOK
p. Uy B TOM Xe
CTBOpE)

ortog (mepebpocka) 47,3 1,49 6,84 0,22 0 (]
N0 KaHaJlaM Ha HHX-
HHH y4aCTOK AOMHHH

Hroro 119,8 3,76 204,8 | 6,46 234,0 7,38
Hepsiska BXB 2,50 0,10 0,30] 0,00 ' 0,40f{ 0,00

CornacHo AaHHRIM HaOMIOAEHHMH M BHINOJHEHHBIM pacueraMm ecTe-
CTBeHHHE BOAHLIe pecypchl Uyfickoil NOJHHH 32 YKa3aHHWE nepHom
Ao cTBopa y UYyMBILICKOH NAOTHHE cocTaBuau 2,32, no creopa y c. Ta-
mytkyap — 3,37, Ao c. Pypmanosku (cBXx HM. Amasrejpan)—
3,85 kM3frog.

O6wHe sxcryaTallHOHHHE BOAHBIE PECYpCH OKa3alHCh PAaBHHIMH
7.4 xM¥frop, Tak Kak BKJoyawT B cebsi, KpoMe CTOKa 30HH ero ¢op-
MHDOBaHHs, BOJAHHE PECYpCH BTOPHYHOrO o6pasoBaHHd (CTOK HCTOY-
HHKOB-<Kapacy», KOJIJIEKTOpOB, PYCJIOBLIE BHIKJHHHBAHHA H T. 1.).
Ilpepnunenne 3KCIIYyaTaLHOHHHX BOAHBIX PECYpCOB HajJ €CTeCTBEH-
HHIMH cocTaBuio 3,53 xM3/roj.

Ilpu ecrecTBeHHMX BOAHMX pecypcax Hyiickoll JOJEHBE 32 NpHHS-
THH B pacuer nepHoi (3,85 xm3/rog) cymmapubifi BomosaGop B ee
npefenax AoCTHT 5,37 KM3/rof, YTo CBHAETENLCTBYET, BO-NEPBHIX, O Ha~
AHuuH gedHuMTa pecypcoB npH cyllectBylouux KI1J v o HH3koM
TE€XHHYECKOM YPOBHE MEJMOPATHBHHIX cHcTeM. Bo-BTOpBIX, ycTAHOB-
JieHa cTelleHb HEOJHOKPATHOCTH HCMOJb3OBAHHS PEYHOrO CTOKA, YTO
No3BoJIHJI0 obecneyutr ykaszaHHMH Buillle Bogo3abop. Ilpesminenwue
Bogo3abopa Haj BOJHBIMH pecypcaMu B 1,5 pasa moaTBepKaaeT paHee
BLICKAa3aHHbLE NOJIOKEHHA O POJNM H 3HAYHMOCTH BOAHHX PeECypcoB
BTOPHYHOTO 00pa3oBaHHA B jele BoAooGecneyeHHs] PasHYHHX OTpac-
Jeld HapoAmoro xo3giicTBa. PopMmHpoBaHHe nNocHeflHHX B obbeMe
3,53 kM3frof, 06yc/IOBJIEHO BJHSIHHEM AHTPONOr€HHBIX H €CTeCTBEHHBIX
¢akropoB. BosBpatHwe Boam (1,53 km%/from) M 3HepreTHueckHe
c6pocn (0,91 kM/rom) o6ycrom/ieHHn pasButHeM Xo3siicTBeHHOH nesl-
teJibHOCTH B Uyickofi monune. ITon ee Bo3aeiicTBHEM (popMHEYeTcx
okoJio 70 % BOJHHIX pecypcoB BropuuHHX o6pasoBanuit (2,46 km*/rox),
a ocrajbHne 30 % (cBuine 1 Km3/roa) ofsi3aHH CBOHM NPOHCXOX/e-
HHeM (u3HKO-reorpadHyeckHM, reo/IOrHYIECKHM H THAPOTre0JOrHYECKHM
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0COGEHHOCTAM TEPPUTOPHH, CNOCOGCTBYIOIIHM BO3HHKHOBEHHIO CTOKA
HCTOYHHKOB-«KAapacy», BHKJIHHHBAHHIQ €CTECTBEHHOIO NOTOKa TI'PYHTO-
BHX BOJl B pyc/la peK H T. L.

Hano sameruTs, YTO ¥ B nepcneKTHBE, HeCMOTPS HA IVIAHHPYEMEIE
MEepONpHATHA MO YJIy4YlleHHI0 Bcell CHCTEMH BOLONOJb30BaHH:A, B Uyil-
CKOH JNOJHHE COXPAHHTCA JAe(PHUMT BOJHHX PpeCypCOB, paBHHH NpH-
mepHO | km3/rog.

Yuer cocraeismoiiux BXB no npepjaraemoii cxeme G6asupyercsi
B OCHOBHOM Ha THADOMETPHUeCKHX JAaHHBIX. B paccMoTpeHHOM mnpH-
Mepe mo UylicKo# AonuHe JIHLIb OKOJMO 5 Y 3KCnNyaTAUHOHHBIX BOJ-
HBIX PecypCcoOB NOJIyYeHH pacyerHHM nyTeM (CTOK HEH3YYEHHHX BOIO-
TOKOB, BHKJ/JHHHBAHHe TPYHRTOBHX BOJA, NOT€pH ¢ HEOpOIIAEMBIX 3e-
menb). CoOTBETCTBHE NPHXOAHOH M pacXoAHo# crateit BXD romsopur
0 KOPPEKTHOCTH BHINOJHEHHHX OLEHOK.

BonoxossficTeeHHHii 6ananc Gaccefina p Tajac cocraeleH 1S
JBYX y4acTKOB— OT HCTOKa M fo c. Kupoeckoe, a 3ateM — a0 c. Ilo-
xpoBka. Ero paspaGorka ocymecrtsiena 3a 1971—1974 rr., 7. e. 3a
roau paborbl skcnegmupn ITH, koraa ynanoce mogyuntb cooTBeT-
CTBYIOILYI0 HHQOPMALHIO.

EctecTBenHHe BOJHHe pecypchl Oaccefina p. Tanac nisn npHHATHR
B pacyeT yYyacTKOB cOCTaBHAU cooTBercTeenno 1,21 u 1,24 km3rog
(ra6n. 11.2), yro npumepno Ha 9—10 Y% HuKe HX CpeAHEra MHOIO-
JeTHEro 3HaYEHHs.

B oriigune ot Uyiicko#l AoNHHH B (GOPMHPOBAHHH 3KCHIyaTallHOH-
HHX BOJHHX pecypcoB Oaccefina p. Tanac (B 1971—1974 rr. oHn He
npeBbiuasu 1,5 KM3/ron) BRNAA pecypcoB BTOpHYHOro o6pasoBaHHsA
He3HauuTeseH — Beero 17 % (B Uyiickoit aoanHe okono 50 %) B Ha-
cTosilllee BpeMs Ha paccMaTpHBaeMOH TepPHTOPHH BOJAHHE DPECYpPCH
BTODHYHOrO 0GDa3sOBaHHS CBOHM IIPOHCXOX/JEHHEM MNOYTH UENHKOM
06f3aHE  BO3BpPaTHHIM BOAAaM OPOCHTENIBHBIX  MeJHOpauui  (cM.
tabn. 8.7). Jons ecrectBeHHHX (GaKTOpPOB B HX 00pa3oBaHMH Kpalkine
MaJa.

Pacxonuaf vyacte BXDB ckianniBaercss H3 OTTOKA 3a NPeReH
yuacTka M BoJ03abopa, KOTOpbie HAXOAATCH MEXAY co60f NPpHMEPHO
B paBHBIX COOTHOLIeHHAX. Boao3a6op u3 HCTOYHHKOB OpOlUEHHS (ca-
moii p. Tanac ¥ ee npUTOKOB) noKa He npeBHmaer 50 % ecrecTBeHHHIX
BOJHHX PEeCYpPCOB, YTO CBHIEeTeNbcTBYET 06 OTCYTCTBHH JLe(HIIHTHOCTH
Gasanca mno kpaiHell Mepe B BepxHeH uyactu Gaccelina (B mpefenax
Kupruackoit CCP).

B sakaioYeHHe cleayeT OTMeTHTb, HYTO Npe/JIOXNKEHHAsd cXeMa co-
crasnenuss BXD nospoisieT ycTaHOBHTB KakK o6beM, TaK U HEOJHOKPAT-
HOCTb HCNOJIB30BaHHA BOAHBIX pecypcoB. Eio mpeaycMaTpHBaeTcs me-
pexoa or paspab6orkd BXB no nubefiHO#i cXeme (nO OTHOLIEHHIO
K pyc/ly OCHOBHOH PEKH) K COCTaBJEHHIO ero Mo MJIOLAJIHOM CXeMe
BCero Bojioc6opa HIIH YacTH ero.

Pacuernt BXD BcaencTBHe BHCOKOH H3MeHYMBOCTH aHTPONOI€HHBIX
€ro COCTaBJAIOUIHX PEKOMEH/yeTcsl BHNOJHATh He 38 MHOTOJIETHE, 2 33
HHTepBaJu 5 ¥ He Gonee 10 jer, ¢ aHaAH30M BOAHOCTH NEpHOAA H
YCTAHOBJIeHHS TeHIEHUHH H3MEHeHHA NPHXOJHOH H pacXoAHO# uacTel
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Ta6naua 11.2

Bopoxo3sicreennniti 6ananc 6acceiina p. Tanac sa 1971—1974 rr.

Ho cteopa c. Kn-
POBCKOE o cTsopa c. Iokposxa
XapaRTepHCTHKE
l M fc KM®/TOR ut/c KM3/TOA
Hpuxon

EcrecTBeHHHEe BOAHHE peCypehl

IlpHTOK MOHEPXHOCTHHX BOJA, H3 SOHH 38,4 1,21 39,5 1,24
dopmHpOBaHHA
Hroro 38,4 1,21 39,5 1,24

BonnHe pecypcH BTOpHuHOTO 06pasoBaHHs

BHEKJIHHHHAHHE PORHHKOBHX BOJ, 1,4 0,04 3,9 0,12
B AomHe (Kapacy)

BRK/IHHHBaHHe TPYHTOBHX BOA B pyc- 6,6 0,21 4,1 0,13
no p. Tanac

HTtoro 8,0 0,25 8,0 0,25

SKcniyaTalHOHHHE BOZHHE PECYPCH

| 46,4 | 1,46 | 47,5 | 1,49
Pacxop
BonosaGop Ha xo3aficTBeHHHe HYyxiu| 16,0 0,50 19,5 0,61
O1ToK 3a npepelH yJacTka 26,4 0,83 23,3 - 0,73
INepe6pocka no KanalaM 3a npefiens (2,0) 0,01 (2,0) 0,01
GaccenHa
H1oro 44 .4 1,34 44,8 1,35
Hebsaska 2,0 0,12 2,7 0,14

BXB. Ilono6ruil aHanu3 Heob6xoaum Ans nepexoja k pacyery BXB
Ha NepcreKkTHBY, TAK KaK 3KCINyaTalHOHHbIE BOJHBIE PECYPCH He TO-
CTOSIHHH BO BpeMeHH. OHH MOryT yBeJHUHBATBCS C MOBHIIEHHEM KpaT-
HOCTH HCIOJIb30BAHHS CTOKA, a MOI'YT M yMeHblaTtbhest ¢ pocrom KITH
H ofbeMoB Oe3po3ppaTHoro Bogonorpebienns. Ilpenenom Hcnoab3o-
BaHHsl BOJHHX PECYPCOB SIBJISIETCSI PaBEHCTBO 06beMa 6e3BO3BPATHHX
NI0TepPb eCTeCTBEHHHM BOJAHHM PECypPcaMm.

Paspa6orandasi MeToJHKa COCTaBJeHHs T'HAPOJOTHYECKO#H YacCTH
BXBE wMmoxer HCno/b30BaThCs H B ApYrHx pafioHax ans GaccefiHoB
C Pa3BHTHM OPOLIAEMBM 3EMJIEJIENHEM.
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S3AKJIIOYEHHE

B cBfi3u ¢ MHTEHCHBHHM Da3BHTHEM OPOCHTEJbHBIX MeJHOpauuit
B Oaccefinax pek Uy u Tanac npousouio 3amMeTHoe yMeHbLIEHHE
CTOKA 3THX PeK B HX CPelHEM M HHXKHEM TeYEHHH, a4 TAKKe NOBHIlIe-
HHe MHHEPAJH3ALHK PEYHHX BOJ, YTO CYILECTBeHHO 3aTPYAHMIO TpH-
MeHeHHe TPaJAHUHOHHHX METOAOB JJsl THAPOJOrHYecKOro 060CHOBAHHS
IJIAHHDYEMOI'0 HCMOAb30BAaHHA BOAHBIX PeCypPCcOB W JajbHeHllero pac-
IUMpEeHHs] BOJOXO3AHCTBEHHOTO CTPOHTEJbCTBA. [losiokeHuHe OCNOXKHH-
JIOCb He0OXOJHMOCTBIO OCYLIE€CTBJIEHHS COBPEMEHHOIO H IepCneKTHB-
HOTO BOJOJEJIEHHS. CTOKA 3THX peK B Leldax 3Q(eKTHBHOrO pa3BUTHSA
CEJICKOXO03AHCTBEHHOr0 H INPOMHILJIEHHOO TNPOM3BOACTBAa NBYX pec-
ny6auk — Kuprusckoit u Kasaxckoii.

OcHoBHan 3ajavya HCCHe/lOBaHHE 3akKjioyajach B paspaboTke Ha-
YYHO-MeTOJI0JIOTHYeCKOro OOOCHOBAaHHs JaJibHeHlIero pasBUTHA Opo-
CHTEJBbHHX MeaHopanuil. OHa BHNOJHAJACH NyTeM NPOBeNEeHHs ToJe-
BHX BoAHOOasaHCOBbIX HaOnmofeHuit U 06oCIlieHHs HX pe3yJbTaTOB.

B mponecce npoBefieHHs HayuyHHX PpaGOT HCIOJB30OBasach THAPO-
MeJIHOpaTHBHAsA uH(GopMauHa, npeiactasneHHas Col03BOANPOEKTOM,
MunBosnxosamn Kasaxckoit u Kuprusckoit CCP, xotopee yuacTBo-
BajdH B oOCyXJieHHH TpPOrpaMMbl H OCHOBHBIX HTOIOB HCCJIeAOBaHHH.

Pe3yjbraTH  HayYHO-HCC/IENOBATENLCKHX paspaboTok cBomATCH
K chepyoueMy. Boguue pecypcH 30HH (OpMHPOBaHHA CTOKa 3@ MHO-
rovieTHu#l nepuoj B Gacceiine p.-Uy cocrasinsior 4,3 kM¥froj, a ¢ yye-
TOM NOJAPYCJOBOro NpHTOKa ¢ ropHoro obpamienus — 4,4 km®fron. Ilo
YTOYHEHHHIM JaHHHM, BOJHHE pecypcH GacceiiHa p. Tajac paBHBI
1,b kM¥roa. B mnpemenax paccmaTpuBaeMHX Bofoc6opoB kojebanue
CTOKa 30HH (OPMHPOBAHHA B 3aBHCHMOCTH OT BOAHOCTH mepHOAa HO-
cruraet 2,0 kM3frog.

OpoluaeMoe 3eMjefieiHe B HCCJelyeMOM DeTHOHE FABJSETCH OCHOB-
HHM noTpe6HTesleM- BOAHBX pecypcoB. Kak nokasanu pesynbTaTh mo-
JeBHX HcCNeoBaHul, (PaKTHYeCKHe OpPOCHTe/bHHEe HOPMBHI HE COOT-
BETCTBYIOT ONTHMAJbHHM HX 3HaYeHHAM, HeoOXOAMMHM  4Js
¢opMHpOBaHHA HauOOJIbIIEH YPOXKAHHOCTH BO3JeJHBAeMHX CEeNbCKO-
X03AHCTBeHHBX KyabTyp. Eciiu opolleHHe TeXHHYeCKHX KyJabTyp (ca-
XapHasl CBeKJId) OCYILECTBJSETCH CO 3HAYHTENIbHHM Iepelo/iHBOM, TO
JpyTHe KYJBTYpPH TNOJHBAIOTCA 3aHHXKEHHHMH, 0 CPaBHEHHIO C Tpe-
6yeMbIMH HOpMaMH. 3HAYHTeJbHAs YacThb OPOCHTeJbHHX BOJ, Moja-
BaeMHX Ha NOJsA, PaCXOAyercs Ha HeNpOAYKTHBHHe cOpochl B KOJ-
JIEKTOPHO-IPEHAXHYI0 CeTh, Ha HMCHapeHHs © HepesloroB H B TPaH3MT-
HOH 30He.

BHeapenue HayuHo-060CHOBaHHHX HOpM OyJer cnoco6eTBoBaTh Go-
Jiee pallMOHAJBHOMY HCIOJB30BAHKIO BOAHEIX pecypcoB. BEIIOJHeHHHe
TellJIOBOAHOGaJaHCOBHM METOAOM pacyeThl NMOJHBHBIX HOpM HaHOoJee
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NOJHO YYHTHIBAIOT COCTABJASAIONINE BOAHOIO GajiaHCa OpolIaeMbIX Mac-
CHBOB. MNUPHYECKHe napaMeTpbl MeToia Gu/Iu MPOBEPEHH Ha OCHOBE
MHoOroneTHux xomnjekcHbX Hccneldopanu#i I'TH B IMoBonxkbe u Ce-
BepHoM Kaskase, IOxpom Kaszaxcrape u Gacceiinax pek Uy u Tanac.

OcymecTBaeHHbBle HCCNENOBAHHA NO3BOJHJIM PaspaboTaTh TEXHOJO-
THIO pacuera Ge3BO3BpaTHHIX NOTEPb W BO3BPAaTHHIX BOJ, BCKPHITH re-
He3uc uX (GOpMHPOBaHHSA, ONPENENHTb NOBEPXHOCTHYIO H NOA3EMHYIO
cocrapasiomiue o6beMoB BOJOOTBefieHHs. PacueT yKa3aHHHIX Xapak-
TepUCTHK JinsA opoluaeMblX 3emenb Uyfickolt u Tanacckoii AOJMHH ocy-
IecTRAAJICK MO JaHHBIM PEXHMHEIX HaGaoAeHuit Ha ceth ['OCKOMIHJ-
porera CCCP 4 MuureodCCCP u marepuaiior uiMepeHudl Ha 3KCle-
PHMeHTaJbHEIX MaccuBaX. IIpH CYIIeCTBYIOUIHX DPEXKHMaX OpPOLIEHUN
GesposspatHble mnorepd Ans  Uyhickoit Jjgosuubl  coctaBuau 600
660 mum/rox, ans Tanacckoi — 460-—500 mM/roa. O6nbembl ‘Bo3BpaTHBIX
Box B Uyfickoli gosune B Havalle 40-x rogos sospocan ot 15,56 no
46 m3/c (36 % Bonosabopa) B Hacrosimee Bpems. Bo3sspaTHble BOAB!
B Gacceiine p. Tanac coctaBuak 8 M3/c, unu 35 % Bojonopayw.

Pasputue opolleHuss H H3MEHEHHe WHQUJIBTPALHOHHOIO NHTAHUSA
TPYHTOBHIX BOJI OKa3bIBAIOT CYIIeCTBEHHOE BJMSIHHE Ha NPOLECCH BO-
AoobGMeHa pycna ¢ npHaeramomed teppuropreii. Xapakrep pogoo6MeHa
OUeHHBAJICH 3HAYEHHSAMH BBIKNHHHBAHUS TOJA3eMHLIX BOA B DyCAO HIH
floTepAMH PycNoBOro croka Ha duasTpauuio 8 fHO U Gepera. B sepx-
Hell yactu Yyhckoi mosuHb (Ao r. Tokmaka) nHabarogaroTcst notepH
CTOKa, Koropbie ocofGeHHO BeJIHKH Ha KOHyce BBIHOca p. Yy — 1o
23 m3/(c-ron). B nocnesiiHe TOB B CBSI3H C yBeJH4YeHHeM Bofo3abopa
OTMeyaeTcsl TeH/eHUus K CHHXXEHHI0 3THX norepk. B cpeanefi u Hux-
Hefi gacTsax AoJuHbl p. Uy XapaKTepHO HHTeHCHBHoe BHIKJHHHBaHHe
Box B pycio (B cpeaneM okono 21 m3/c), Korophle 3aMelHJo paHee
HabJoJlaBluKecs aflech IIOTEPH CTOKa.

Pesysibrath uccnenoBabMs PBB p. Tanac nokasanw, uto B Bepx-
Hell yactu Gaccelina (no c. KnpoBckoe) HabmonaeTcsl BLIKIHHHBaHHE
rpyarossix Boft B pycno (okono 7 m®/c). Huxke no reuenio xapakrep
BopooGMena ¢ TpUeraloleR’ Teppuropuell HEOMHODOJEH: HA OLHUX
ydacTkax HaOiiofiaercs BHKJIHHHBaHHE TPYHTOBHIX BOJ, Ha JApYrux —
NoTepH pycAoBOro cTOKa. BLIKNIHHHBaHHe IPYHTOBBIX BOJ B pycna pek
Yy u Tanac obycnopneHbl TaBHEIM 06pa3oM NoCTyIuieHHeM HNoA3eM-
HOil cocTaBsOILEH BO3BPATHHX BOJ OT OpOlLEeHHA.

CoBmecTHble Hcc/leOBaHHS BoJHoro OajlaHca paccMaTpPHBaeMbIX
GacceilnoB W MHoroseTHHX Kosebanuli ctoka pek Uy u Tanac noka-
3aJiH, 4TO BOAHOCTb NOCJENHHX NOJl BIMSHHEM LEJOro pfa KoMmeH-
CalHOHHBIX (AaKTOPOB HA NPOTAKEHHH JJAHTEILHOTO BpeMeHH He HCIBI-
ThBaJla ofHOCTOPOoHHMX H3MeHeHHH. OnHako K Hayany 70-x rofos st
EKOMIIeHCALHOHHBle BO3MOXHOCTH ObliH Hcyepmnanbl, YTO MNOBJEKJO 3a
coboii, yMenbweHne croka pek. [TocnegHee ocoGeHHO OTYETVIHBO HPoO-
siBusioch B UyHcKoii nonHHe, rie K cepeaune 80-X rojoe cpejHue ro-
JIOBHE pacxojibl Boibl NOHU3HJIHKCE Ha 40—60 % no cpaBHeHHIO c npex-
LJecTBYIOLIHM YCJIOBHO €CTeCTBEHHBIM NIEPHOAOM.

[Mon BansiHueM pasBUTHA opolllaeMOro 3eMijeAenHst MHHepasH3a-
uust BoA p. Uy y xnx HM. YanaeBa Bospociia N0 CPABHEHHIO C Iep-
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BbIMH JlecATHNeTHaMH XX B. B lBa Pasa H JIOCTHIVIA TPUMEPHO
700 mr/pms.

CHuXeHue rogoBoro croka p. Tanac HeBenwko — 12—17 %. Mn-
HepaJiH3allisi BOJbl B peKe He NpereplieNla CYLleCTBeHHbIX H3MeHeHHH,
TOJIBKO B €e HHXKHEM TEUEHHH NPOCJAEXKHBAETCH TeHJEHLHs K YBEJH-
YeHHI0 MHHEpa/u3alHH H cOJeDPKAHHIO TOKCHYHBIX HOHOB.

_B nepcrekThBe B CBSI3H ¢ NJIaHHPYeMBIM Da3BUTHEM HAPOAHOTO XO-
3HCTBA H B NEPBYIO OYepelb OPONIaeMOro 3emJelleNiHs OKHAAeTCH
yMenblieHHe cToka p. Uy B ee HusoBbsix Ao 10 M%/(c-ron), a p. Ta-
anac (y c. IMokpoeckoe) po 19 M3/(c-roa). CTonp omyrHmoe yMeHblie-
HHe BOJHOCTH PeK MOXET CePbe3HO OCJOKHHTh BOAOX03SHCTBEHHYIO
06CTaHOBKY B cpelHEM H HHMXXHeM TeyeHHH p. Tasac W cepbe3Ho yxyl-
IIUTh 3KOJIOTHYECKHe YCJOBHA B HH30BbsX p. Uy.

OnaHofi 3 OCHOBHHX 3afau npH coctaBinegun BXB sBaserca
OlleHKa BOJAHBIX pecypcoB H 00b€MOB HX MNOTPeGJieHHst B COBPEMEH-
HHX W NepPCneKTHBHHX ycJoBHAX. Ha ocHOBe BHIOJHEHHBIX HcClelo-
BaHuii npemnaraercs cxema BXD, B kotopoil ero npHXoAHas wyacThb
Olpefiefisiercs B BHAe TaK HAa3biBaeMbIX 3KCIVIyaTallHOHHBIX BOAHBIX
PeCcypcoB, COCTOSIIHX H3 CTOKA 30HBI (POPMHPOBAHMS W BOJHBIX pecyp-
€OB BTOPHYHOro 06pa3oBaHHuA.

Pacxonnas yacte BXD npejctaBiieHa BOpo3afopaMH, OTTOKOM 3a
npeaens pacCMaTpHBaeMBIX YYACTKOB, 32TPaTaMy Ha HeNlPOAYKTHBHOE
HCNapeHHe ¢ HeopollaeMBX 3eMeJb ¢ GJH3KHM 3&JleraHueM TPYHTOBBIX
Boa. HMccnenoanus BXDB, ocHOBaHHHE rJIaBHBIM 06pasom Ha JaHHBIX
daxTHYecKux THAPOMeTPHYECKHX HaGJIONeHHMH, nokasanH, uro B Uy#i-
CKOH JAOJIHHe CyMMapHBIi B0J03a60p NPEBHCHJ €CTECTBEHHHE BOJ-
Hble pecypchl 37o# TeppuTopuu Ha 1,5 KM3/rox.

OGecneyenue Takoro ob6beMa H3IBATHHA 00fi3aH0 (QopMHUPOBAHHIO
B OacceiiHe BOAHBIX pecypcoB BTOpuyHOro o6pasosanus. [J1aBHas ponb
B (OPMHPOBaHHH TNOCJNEJHHX NPHHALJEXHT BO3BPaTHBIM BOJIAM OpO-
LIEHHA M JpPYrHX oTpachieil HapoAHoro xosskictea. HeomsokpatHocTh
ofpailleHHs1 peyHOro CTOKa B cepe BOAONONL30BAHHA CBHIAETEJb-
CTBYeT O HH3KOH 3()(QeKTHBHOCTH pPabOTBl MeAHOPATHBHBIX CHCTEM,
© 6e3X037CTBEHHOM OTHOMLIEHHH K BeCbMa OTPaHHYeHHBIM BOAHBIM pe-
CypcaMm 3acyliJHBHIX paHoHOB. DTH BBIBOJAB NOATBEPXKAAKIOTCH HH3-
kuM KIII opocHTeNIbHBIX CHCTEM, 3HAYHTEJNbHBIMU 06beMaMu BO3BpaT-
HHIX BOA.

B 6accefine p. Tanac (8 npesenax Kuprusckoii CCP) BXb nedu-
UHUTA NOKA He HCNBITHBAET.

B cBA3u c GosplIOil H3MEHYHBOCTbIO BOJHHBIX PECYPCOB BTOPHYHOTO
obpasopanusi pacveTsl BXDB pexkoMeHayercs nmpoBoAuMTb He 3@ MHOTO-
JieTHU# miepuofi, a 3a WHTepBaJH B 5—10 JleT ¢ aHanu30M BOJHOCTH
TepHoJa H YCTAHOBJIEHHEM TeHACHUHH H3MEHEeHusl OCHOBHHIX COCTaB-
Jasaiomux BXD — Bogoszabopa, PYyCHOBBIX - BLKJIHHHBaHHH, CcOpPOCOB
HT I

Paspa6otannas MerojHuka coctaBieHusi BXB moxer GHTb HcnoJb-
30BaHa M B JApyrux OaccefiHax ¢ HHTEHCHBHBIM PA3BUTHEM OPOLIAEMOro
3eMJIeAeIHS.
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NPHJIO)XEHHA

TNPHUJIO)XEHHE 1

[TonusHLE M OPOCHTC/IbHbIE HOPMB HA SKCNEPHMEHTANbHBIX NOJSAX

E Bono- IMoauBHAR H
CpoKH TIOJIHBOB g nogaya | C6poc Bognb OPOCHTEJIbHAR B
g Ha nionie HOPMBI nota):l'}';
Howep £s rona
IOJIHBA ; . Q.
g8 —
Hagano OKOHYauHe g( g M3/ra | m%fra :gﬂg: M¥/ra MM <
=X 4H
Ee
CAXAPHAS CBEK/JIA
OpocurenpHas cHcremMa 3BUK
1971 r.
| 26/V 14/VI 20 1560 280 18 1280 128
2 15/VI 10/VII 26 2430 | 670 | 28 1760 176
3 12/VII 12/VIII 31 5600 { 1030 18 4660 466
4 12/VI” 31/VIII 19 2330 360 15 1970 197
5 31/VIII 9/1X 10 740 20 3 720 72
Hroro 28/V 9/IX 106 | 12750 | 2360 18 | 10390 | 1039 | 0,94
1972 r.
1 23/VI 6/VII 14 2960 ) 600 ) 20 2360 )} 236
2 7/VII 23/VII 17 2500 450 18 2050 205
3 4/VIII | 24/VIII 21 3640 620 17 3020 302
4 31/VIII 4/1X 5 110 10 9 100 10
Hroro 23/VI 4/1X 57 9210 | 1680 18 7530 763 | 0 83
1973 r.
1 21/VI 27/VI 7 2010 ] 5301 26 1480 | 148
2 9/VII 13/VI1 5 1500 | 410 27 1090 { 109
3 16/VII 25/VII 10 1100 280 25 820 82
4 31/VII 3/VIII 4 970 130 13 840 84
b 15/VIII 18;VIII 4 1630 320 20 1310 131
Hroro 21/VI 18/VIII 30 7210 | 1630 | 23 55401 554 | 1,03
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g Bono- IMosmBHaR u
CpORH NOARBOB § nofaya} C6poc BOAW OpOCHTENIBEN AR Boxn-
s Ha noJe HOPMBI HOCTH
o
Howmep E o roia
noJaHBa q o __?__L.
KayaJjio OKoruanHHe g( :':é M3 /ra | M3/ra 2gﬂ2: m3/ra MM Q
a.g gH
Ee
AT-DallHHCK@8 OPOCRTEIBHAR CHCTEMA
1971 r.
1 25/V 10/VI 17 1590 90 6 1500 | 150
2 11/VI 30/VI 20 1610 | 280 14 1380 § 138
3 2/VII 23/VII 22 1860 | 280 | 15 1580 | 158
4 23/VIl 11/VII 20 1880 | 260 | 14 1620 | 162
5 12/VIII [ 25;VIII | 14 | 2340 | 180 | 8 [ 2160 | 216
6 27/VIII | 12/IX 17 2410 § 230 | 10 2180 | 218
7 16/1X 18/1X 3 480 60 12 420 | 42
Uroro 25/V 18/1X 113 | 12170 §{ 1330 | 11 | 10840 | 1084 | 0,94
1972 r.
1 29/V 7/VI 10 700 60 9 640 64
2 15/V1 26/V1 12 820 300] 37 520 52
3 26/V1 7/VI1I 11 1100 450 | 41 650 65
4 14/VI1 22/V11 9 930 30| 36 600 60
5 1/VIII 6/VII1I 6 1080 420 39 660 66
6 18/VIIT | 30/VIII 13 1220 { 4B0 | 37 770 | 77
7 30, 19/1X 7 190 0 0 190 19
31/VIII,
15/IX
Hroro 29/V 19/1X 68 6040 | 2010 | 33 4030 | 403 Q,83
1974 r.
1 23/V 31/V 9 920 400 | 43 520 52
2 10/VI 24/VI 15 820 230 | 28 590 59
3 o;vII | 18/VIiI 10 980 | 160 16 | 820 | 82
4 28/ V11 6;VIIl | 10 840 | 200 | 24 640 | 64
5 15/VIII | 23/VIII 9 780 170 | 22 610 61
6 51X 13/1X 9 560 1401 25 420 42
Hroro 23/V 13/1X 62 4900 | 1300 | 27 3600 | 360 | 0,85
TamyTkyabckas OPOCHTENBLHAA CHCTEMA
1972 r.
1 22/V 5/VI 15 1630 0 0 1630 | 163
2 6/VI 12/V1 7 760 0 0 760 76
3 19/VI 24/VI 6 | 940 0] 0 | 940 | 94
4 8/vI1 | 10;V1I 8 | 870 0| 0| 870 | 87
5 18/VII | 28;VII 11 800 0| © 800 [ 80
6 4/VII | 12/VII1 9 | 880 0| o | 80 | 88
7 21/VIIT | 29/VI1I1 9 800 0 ¢! 80O 80
8 6/1X 13/1X 8 | 690 0| o0 | 690 | 69
Hroro 22/V 13/1X 73 | 7870 0| o | 7370 | 737 | 0,8%
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£ Bono- TNoauexan u
Cpoxu noaueoe § nopaya | C6poc BoAH OPOCHTENbHAS
5 Ha noje HOPME Bon-
5 HOCTB
Houep e rona
nonHBa 59 Q.
m %
38 ro- -1 73
HAYaN0 okomanme | & | Md/ra | m%/ra 33‘;,, M?/ra MM
ad uH
Ee
1973 r.
1 22/V 2/VI 12 1190 10 1 1180 | 118
2 11/V1 18/V1 8 860 10 1 850 | 85
3 28/ VI 7/VII 10 | 1070 10| 1 | 1060 | 106
4 20/VII 1 28/VII 9 1050 10 1 1040 | 104
5 7/VHI | 15/VHI 9 1100 10 1 1080 | 109
6 20/VIII | 28/VIII 9 830 10 1 820 82
Hroro 22/V 28/VIII 57 6100 60 1 6040 | 604 | 1,03
Teopruesckas OPOCHTEABRAA CHCTEMa (BEpXHee noae)
1971 r.
1 24/V 4/ VI 12 2750 | 750 | 27 | 2000 | 200
2 10/VI1 21/VI1 12 1890 | 870 | 46 1020 | 102
3 28/VI 8/vil 11 2060 | 700 | 34 1360 | 135
4 16/VII | 24/v11 9 | 1840 | 600 | 33 1240 | 124
5 30/Vll 13Vl 16 2230 { 690 | 31 1540 | 164
6 19/VIl1 6/1X 19 3010 | 870§ 22 3040 | 304
7 13/1X 22/1X 10 1640 | 360 | 22 1280 | 128
Hroro 24/V 22/IX 88 | 16310 | 4840 | 30 | 11470 | 1147 | 0,94
1972 r.
1 7/V1 30/V1 24 | 3790 660 | 17 | 3130 | 313
2 1/VII 31/vil 31 6820 | 1560 | 27 4260 | 426
3 1V | 3yVIH 31 5270 | 1360 | 26 3910 | 391
4 11X 13/1X 13 1980 1 620 | 31 1360 | 136
Hroro 7/VI 13/1X 99 | 16860 | 4200 | 25 | 12660 | 1266 | 0,83
1973 r.
1 22/V 31/V 10 320 40 12 280 28
2 1/Vl 30/VI 30 6210 | 1270 | 24 3940 | 394
3 1/VIT | 31/VIl 3l 4500 | 1230 { 27 | 3360 | 336
4 1/VIIL | 31yVIIL | 31 2470 | 980 | 40 | 1490 | 149
5 1/1IX 23/1X 23 n7 | 370 | 32 800 80
Hroro 22/v 23/1X 126 | 13760 | 3890 | 28 9870 | 987 | 1,03
6! 16/X1 9/X11 24 4250 | 630 | 16 3620 | 362
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£ Bono- IMNonnsnas H
CpOKH NMONHROB :§ nopaya | Capoc BOAH OPOCHTENIBHAR Boa-
ol Ha none HOpMH
o HOCTh
Homep Y rona
TlonHBa £ o Q
58 o =
Hawano OKOHYAHHE -g E M¥/ra | m¥fra ,‘igﬁgi M?/ra MM ¢
ag uH
Ee B
1975 r.
1 25/V 26/V 2 640 410 64 230 23
2 29/V 30/ \% 2 650 210 32 440 44
3 9/VI 12/ VI 4 1460 230 16 1230 123
4 17/ VI lQ/VI 3 990 110 11 880 88
b 21/VI 23/ VI 3 270 0 0 270 27
6 23,VI 25/VI 3 950 150 16 800 80
7 2/VII 3/VII 2 1150 | 110 10 1040 104
8 12/VII 15/VII 4 1510 130 9 1380 | 138
9 21/VII 25/ VII b 820 90 11 730 73
10 31/VII 2/VI” 3 860 80 9 780 78
11 14/VIII lﬁ’/VIll 3 430 20 5 410 41
12 24/VIII | 26/VIII 3 370 50 14 320 32
#Mroro 25(V 26/VIII 37 10100 | 1590 16 8510 861 | 0,85
3EPHOBLIE
OpocureasHas cucrema 3BYK
O3nMasn nulennia ¢ MOLEPHOR
1971 r.
1 24/1V ’ B/V 13 2940 30 1 2910 291
2 26/V 8/VI 14 870 100 I 770 77
3 28/VII 13/VIII 17 2360 20 1 2330 233
4 9/IX | 297IX 21 | 1410 ol o0 | 1a0 | 14
Hroro 24/1V 20/IX 65 7570 150 2 7420 742 | 0,94
Q3umMasn nwennua
1972 r.
1 24/V l 5/VI | 13 I 6270 | 0 I 0 | 8270 | 527 | 0,83
Ogec
1973 r.
1 I 11/VI | 13/VI 3 | 4620 I 0 | 0 I 4620 | 462 I 1,03
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'é Bono- IMNonnenan n
CpPoOKH noAHBOB 2 nopaga | Copoc Boan OPOCHTEALHE"
2 Ha noJsie HOpME m’;
Homep 4 E- roaa
HoJiHBA ; - o Qr
5o o =
Havanp OHOHYAHHE % E M%/ra | M%[ra ﬁgﬁg: M /ra MM Q
gE
(=) i
$luMeHs ¢ MOZCEBOM JIONUEPHE
1971 r,
1 12/V 22/V 11 2860 60 2 2800 280
2 2/VI 15/VI 14 670 20 3 650 65
Hroro 12/V 15/ VI 25 3530 80 2 3450 345 | 0,94
1974 r,
1 8/V 10/V 3 860 | 360 42 500 50
2 28/VII 19/VIII 23 3050 | 500 16 2550 | 255
Hroro 8/V 19/VIII 26 3910 | 860 22 3050 305 | 0,85
AT-BamHHCKASl OPOCHTE/BHAS CHCTEMA
Kyrypysa
1971 .
| 23/VI 28/VI 6 1200 20 8 1110 111
2 7/VII 12/VII 6 1110 | 200 18 910 91
3 29/VII 5/VII[ 8 1970 | 420 21 1650 155
Hroro 23/VI 5/VIII 20 4280 | 710 17 3570 357 | 0,94
1973 r.
1 17/VI 24/Vl 8 1080 40 4 1040 104
2 3/VII 11/VII 9 1080 180 17 900 90
3 14/VII 23/VI1 10 1380 | 400 29 980 98
4 4/VIlI 12/VIII 9 1020 320 31 700 70

Hroro | 17/vI | 12/vIll | 36 | 4560 | 940 | 21 | 3620 | 362 | 1,08

1975 r.
1 30/1V 6/V 7 | 750 | 250 | 83 | 500 | 50
2 8,VI 10/VI 5 | 590 | 350 | 59 | 240 | 24
Hroro 30/1V 10/VI 12 1340 | 600 45 740 74 { 0,85
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Bono-

IMonHBHAA H

CpOKH NOJIHBOB :§ nonaya ] C6poc Boal OPOCHTENLHAR Bo,
& HA none HOPMBH noc)}r;
Homep ek rosa
noJ/mBa E° <
. 8 § BO‘)*J.’O- Q
HaqaJo OKOHY2HHE Hx Mifra | M®[ra | popna. | M*/ra MM
o5
Eg b
Teopruenckasi DPOCHTEIbHAS CHCTCMA
O3zumas niueHMna
1972 r.
1 24/1V 4V 11 2520 | 260 10 2260- | 226
2 24/V 30/V 7 1700 20 | 1680 | 168
Hroro 24/1V 30/V 8 4220 | 280 7 3940 | 394 | 0,83
1973 r.
1 11V 21/V 11 1960 10 1 1950 | 195
2 2/V1 12/V1 11 1370 10 | 1360 { 136
3 19/V1 23/V1 5 320 0 0 320 32
Hroro 11V 23/V1 27 3650 20 1 3630 | 363 | 1,03
1974 r.
1 7/1V 28/1V 22 1920 | 170 9 1750 175
2 8/V 25/V 18 2400 | 110 5 2290 | 229
Hroro 7/1V 25/V 40 4320 | 280 6 4040 | 404 | 0,85
flumens ¢ noncesom JionepHH (noae Ne I)
1971 r.
1 8/V ' 123V 16 | 1900 | 320 | 17 | 1580 | 158
2 28/VI1 21/VIII 25 3040 | 290 10 2750 | 275
3 26/VII1 8/1X 14 1300 | 190 15 1110 | 111
Hroro 8/V 8/1X 55 6240 | 800 13 5440 | 544 | 0,94
1974 r.
1 13/VI 23/VI i 2380 30 1 2350 | 235
2 15/VII 24/VIl 10 2910 10 0 2500 | 250
Hroro 13/VI 24/VI1I 21 5290 40 i 5250 { 525 { 0,89
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§ Bono- INonseuas u
CpoKH NpniveoB 2 nozaya | C6poc mopm OpOCHTENIbHAR
E HA mone HOPMHI Boa-
5 “ HOCTE
Homep £ rosna
NOJIHBa ; ‘i Ql‘
=2 % —_
H2YaN0 OKOHuaNHe § -_E m3/ra | M®fra ﬁgﬁg: M3/ra MM Q
E‘ 5 uH
[ =1
1975 1.
1 22/V1 24/VI 3 2620 | 150 6 2470 | 247
2 19/VII 20/VII 2 1440 50 3 1390 | 139
Hroro 22/V1 20/VI1I 5 4060 200 5 3860 386 | 0,74
flumens ¢ noAcesom moueprs (none Ne 2), 1974 r.
| 18/V 31/V 14 3460 10 0 3450 | 345
2 11/VI 22/VI 12 1010 0 0 1010 | 101
3 16/VII 7/VIII 23 1950 20 1 1930 | 193
4 13/VIII 2/1X 21 2170 0 0 2170 | 217
#froro 8V 2/1X 70 8590 3G 4] 8560 { 856 [ G,85
5 5/X 19/X 15 5430 0 0 5430 543

Tamyrkyasckas opOCHTENbHAN cHcTeMa. O3HMas MileHyna ¢ mouepHoi, 1974 r.

1 17/IV 21/1V 5 | 1140 0| o0 | 1140 | 114
2 3, 4, 11V 5 830 0] o 830 | 83
9/V
3 5/VI 15/VI 11 650 0{ o 650 | 65
4 25/VII 2/VIII 9 380 0] o 380 | 38
5 12/VIIL | 30/VIII | 19 650 of o 650 [ 65
Hroro 17/1V [ 30/VIII | 49 | 3680 0| o | 3650 | 365 | 0,85

1975 r.
1—5 17/IV 24/VI1 46 4230 0 0 4230 ) 423 ) 0,85

Opocutencaas cHcrema Ypmapan-Kymsimrar, OauMag nmremuua, 1972 r.

1 16/V 10/VI 26 | 3480 (| 840 | 24 | 2640 | 264
2 26/VI 7/VII 12 | 3920 | 1660 | 42 | 2260 | 226
HToro 16/V 7/VII 38 | 7400 { 2500 [ 34 | 4900 | 490 | 0,96

3t 23/VIIT | 23/1X 32 8810 { 3110 [ 35 5700 | 570
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g Bogo- IMonMBHAR B
CpOKH NOJIHBOB 2 nopaya| CGpoc Boabl OpPOCHTENLHAN
3 Ha none HOpMH Box-
s HOCTB
Homep e 5 roga
nonyaa s Q,
58 no%o- —
HAYATO oxowsanne | H& | n%/ra | md/ra noﬁa- m¥/ra MM Q
.8 yn
Ee
1973 r.
1 14/V 4/V1 21 4740 | 1220 26 3620 362
2 17;V1 23/VI 7 1680 200 12 1480 148
Hrtoro 14V 23/V1 28 6420 | 1420 22 5000 500 | 1,08
3 15/VII1 2/1X 19 5740 | 1000 17 4740 474
1974 r.
1 13/V 8/V1 27 4870 990 20 3880 388
2 17/VI 24/VI 8 1640 480 29 1160 116
Hroro 13/V1 24/V1 35 6510 | 1470 23 5040 504 | 0,89
at 13/VIII | 30/VI1l 8 7360 | 1360 | 14 6310 | 631
1975 r.
1 12/V 30,V 19 3980 | 1560 39 2420 242
2 16/VI 24/V1 9 3790 560 15 3230 323
Hroro 12/V 24/VI1 28 7770 | 2120 27 5660 565 | 0,74
MHOT'OJIETHHE TPABHI
Opocureavhasn cHcrema 3BYMK
Jlionepra 2-ro ropa
1972 r,
1 13;VI1 30/VI 18 1400 0 0 1400 140
2 16/VII 14/V1I1 30 2030 0 0 2030 203
Hroro 13/V1 14/VIII 48 3430 0 0 3430 | 343 { 0,83
Jliouepua 3-ro roma
1973 r.
1 4V 9V 6 990 50 5 940 94
2 7/VI1 9/VI 3 1390 0 0 1390 139
3 13/VII 23/VII 11 1030 10 14 1020 102
Hroro 4V 23/VII | 20 | 3410 | 60 2 | 3350 | 335 | 1,03
4 3/X11 12/X11 10 3040 0 0 3040 304
Jhonepra 4-ro roga
1974 r.
1 7V 10V 4 1200 0 0 1200 120
2 24/V 2%V 2 1040 0 0 1040 104
Hroro 7V 25V 6 | 2240 | o 0 | 2240 | 224 | 0.85
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E Bono- IMonuBHan H
CPOKH MOJIHBOR -1 nonaya | C6poc Boabl OpPOCHTENbHANA B
2 HA noJe HOpMBI H&'}r;
Howmep A rona
TMOAKEA £ = Q.
é § Boz‘l.)o- Q
Ha%ano OKOHYapHe gﬁ mi/ra | mM8fra | pona_ | M¥/ra MM
e 8 i
Jlromepna 5-ro ropa (mone Ne 2)
1975 r.
1 12/V 14/V 3 1050 0 0 1050 105
2 27/ V1 28/VI 2 1050 ¢! 0 1050 105
3 471X 5/1X 2 390 0 0 390 39
Hrtoro 12}V 5/1X 7 2490 0 0 2490 249 | 0,86
Jlionepna 2-ro rona (mose Ne 1)
1976 r,
1 19/1V 21/1V 3 1580 0 0 1580 158
2 8/Vvl 12/VI 5 15620 0 0 1520 162
3 28/VIl 29/V11 2 360 0 0 360 36
Hrtoro 19/1V 20/VIL 10 3460 0 0 3460 | 346 | 0,85
Tamyrkynnckas opocurenbnas cucreMa
Jlonepua
1972 r.
1 29/1V 4V 6 1350 0 0 1350 135 | 0,83
21 21/X 11/X1 18 1650 0 ' 0 l 1650 l 1656
OpocutenpHan cucrema Ypmapaa-Kymnmrar
Scnapuer
1972 r.
1 25/1V 4/V 10 3080 50 2 3030 | 303
2 7/VI11 17/V11 11 4780 | 1600 [ 33 3180 | 318
3 26/V1I 2/VI11 8 2290 | 680 30 1610 161
Yiroro 25/1V 2/VI11 29 10150 | 2330 23 7820 | 782 | 0,96
41 30/X 6/X1 8 2480 | 740 30 1740 174
1973 r.
1 114V 16/V 6 2160 | 200 9 1950 195
2 17/V1 23/V1 7 3320 | 270 8 3050 305
3 9/VI1 17/VI11 9 2890 | 230 8 2660 266
Hroro 14V 17/ V11 22 8360 | 700 8 7660 766 | 1,08
4 1/X 18/X - 8 2660 | 190 7 | 2470 | 247

! Baaroaapsinkoesiii nojmus.
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NPHJIO

PuALTPAUHOHHLIE NOTEPH BOAMW B MATHCT

Kauan

Ton

MecTonosNoXenHe cTBopa

Jlara

BEPXHUH HHKHHR
Ar-Bawmnckast opocy
At-BamuHckuft 1972 | 14/VIII| 5 kM BHe BuBOAZ 0,5 XM BHllle BHBOJA
n3 pacnpefenutens P-8 11;3_8 pacnpeneanTes
7/1X 5 kM Bumue pacnpefe- | 0,3 KM BHIe pacnpe-
Jurens P-7 Jenutens P-7
19/X 5 ¥ Buwe pacnpefe- | 0,5 KM Bhle pacnpe-
Jutens P-8 pemrens P-8
Pacnpenieny- 1972 | 29/V1 ¥ ronoBHOrO COOPY- Ha 2,0 ¥xM Huxe
Tems P-810 HeHUs
Pacnpepenn- 1972 1 24/VIII| To xe Ha 1,5 xm nuxe
Tens P-808
28/1X i Ha 3,0 kM nuike
OpocuTentsas ch
Ypy 1972 | 5/IX 3 KM BHILE TONOB- Ha 3,7 xM uuxme
HOTO COOpY3KeHHS
1973 | 23/V ¥ roaosuoro coopyxe- | Ha 2,0 kM Hmxe
BHA
27)VI1 | 0,5 kM Brme rogaos- Ha 1,5 kM uuxe
HOrO COOPYMeHBA
17X To ke Ha 1,7 xm nmxe
1974 | 2/VIII| ¥ roaoesoro coopy- Ha 4,9 km umme
IKEHHSA
11/IX To ke Ha 1,8 km Huxe
Hoxanrafi 1973 | 22/VI | ¥ c Ilepsomaiickoe Ha 8,0 xm HHXe
27/VII » » »
I/X » ” »
1974 | 12/VII " " »
11/ IX ” ” ”»
TTopnuTHBAaIO- 1972 | 7/IX ¥ BHXOMa H3 BOHO- Ha 7,0 xm uHXe
1115 XpaHuIHIA
13/1X To xe ,. »
T'eopruesckas opo
Iecpruescksii 1971 | 22/VIII ” Ha 7,0 xM mmKe
{nesas BeTHa)
1972 2]/IX » L] »
1973 | 6/XIl | Huxe pacnpenemm- Huxe pacnpenen-
Tenss P-6 Teqs P-10
6/XII | To e To xe
6/ XI[ ” »
1974 | 24/VII . .
24/VII ”» ”»
4/VvVIl " "
lO/X » ”
lO/x » »
10/X » »
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- JKEHHE 11

PpajLubX B Xo3gficTBeHHHX KaHAJNaX

Ton
Q b 2Q s L s -
M’[Bc M?;lc Saalag Malccﬁ nje KM n(cw,l(u) O'¢ % Tpyur ﬂ?l‘;’ca-
TaHu
TeNLHas CHCTeMa
4,74 } 4,58 0,034 0 126 | 4,5 28 3 TTecok 40
6,18 | 5,98 | 0,087 0 131 47| 241 2 " 10
3,23 2,75 0 ¢ 480 | 4,5 106 | 15 — —
0,178 { 0,188 0 0 —10{ 2,01 —5 — CyriMHoK, —
necox
0,150 | 0,118 | 0,017 0 151 1,5 10 | 10 CyrHHOK, —
ecoK
0,171 | 0,140 0 0 31 3,0 10 18 To xe —
crema p. Cyxyayx
0,441 ] 0,190 | 0,052 0 199§ 3,7 54 | 45 I'aneqnuk —
0,t70 | 0,097 | 0,037 0 361 1,9 19 ] 21 ” —
0,273 | 0,260 ] 0,005 0 8] 1,5 5 3 " —
0,110 | 0,120 0 ¢ |—10} 1,71 6} — " —
0,440 ] 0,191 | 0,070 0 179 4,9 7|4 » —
0,124 | 0,128 ¢ 0 —4| 1,8 —2 0 T —
1,93 1,26 ¢ 0 670 | 8,0 841 35 " —
2,66 | 2,57 ¢ 0 90| 8,0 11 3,4
0,88 0,67 ¢ ¢ 210 | 8,0 26| 24 " —
3,562 2,52 ¢ ¢ 1000 | 8,0] 1256 | 28
2,10 1,52 0 0 580{ 8,0 72 28 » —
2,26 1,48 0 ¢ 780} 7,01 111 | 35 TaneqHuk, —
IAHHE
1,85 1,05 ¢ 0 80} 7,0| 114 | 43 To xe —
CHTe/IbHAs CHCTeMa
5,57 5,07 0 v 500 | 10,5 48 9 CyTJIHHOK, 39
rpaBHfl
4,9 3,98 0 0 960 | 10,5 91 | 19 To xe 40
4,47 2,06 0,85 0 1560 | 10,5 149 | 35 " 41
4,45 2,08 0,85 ¢ 1520 { 10,5 { 145 | 34 - 41
4,36 2,06 0,85 0 1460 | 10,5 138 33 " 41
9,25 4,93 2,71 0 1610 | 10,0 | 161 | 17 " 42
9,30 | 5,05 2,71 ¢ 1540 | 10,0 | 154 | 17 " 42
9,32 4,92 2,71 0 1690 § 10,0 169 18 » 42
7,98 | 7.11 0,42 0 450 { 10,0] 45| 6 - 42
7.88 7,20 0,42 0 260 | 10,0 26 3 ” 42
7,95 7,27 0,42 0 260 | 10,0 26 3 » 42
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MecrononoiteHne CTBoOpa .

Kanan Tox Hara - —
Pacnpenenn- 1971 | s/VIIl] ¥ roaaenoro coopy- Ha 1.9 KM Hike
Tenk P-10 KeHHs 1

1972 31/VIII To xe - ,,
19/ X » Ha 3,0 kM HHxe
13‘/ » ga %,g KM HHXe
Pacnpenesu- 1971 a 3,6 KM HIKe
TeNlb pP-l2 20{"’1 I »
10/1X
1972 { 1/IX " Ha 1,4 KM HHXe
Pacnpenenn- 1971 | 16/TV | B 0,1 xv or suBoga | B 1,1 ¥m oT BHBOja
resp P-12-11 H3 ['eopreeBsckoro Ka-
Hana
29/IV | To xe B 2,0 KM oTr BHBOJA
2/V " B 1,1 k4 or BHBOA2
a/Vv " B 2,1 kv or BHBOAA
a/v " B 4,1 XM or BHBOJA
Venenosexut 1972 | &/IX [ ¥ rosomHoro coopy- Ha 4,5 xm HHXe
XeHus
2/X To XKe Ha 2,6 KM HEXe
TymyTkyasckana opo-
Janaxafuap- 1972 | 17/VIII " Ha 86 xM Huxe
cxel 5/1X , . om
1978 | 19/V1 » » ”
24/VII » » »
29/VIII » » »
1974 /vI ” ” »”
lﬁlVl[[ » ” ”
Bepnuk 1972 | 4/1X Hanporus ya. Comer- | 0,1 KM HiKe Xene3-
G YOE pannng
5/1X | To xke To xe
Tanacckas opo
JIxannakans 1972 | 26/V 0,1 XM HIXe rojios- 2,1 KM HHXe roJOBH
HOIO COOPYKeHHS
22/VIIl | To xe 4,1 KM HIKe roJioBH
7/VIII ” »
93/VIII 2,1 KM HuXe roJoBH
23/VIII 4,1 XM HHXMe TONIOBH
93/VIII| 2,1 XM nuxe ronos- »
HOFO COOpYXKeHHR
1/IX | 0,1 xM HHXe ronos- 2,1 KM HHXe FOJIOBH
HOTO COOpYHeHHS
1/IX To xKe 4,1 KM HHXe roJioBH
16/1X " 2,2 XM HHXe TOJIOBH
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Toa
Q Q EQ zQ s L S N
u’IBc u’f:: u'a/ag M’I‘::G afc KM n[(cy-l-:m) % % Tpyur n?nl;rcn-
TAUHH
1,177 | 1,080 0 0 97 | 1,9 | 51 8 | Cyrammox —_
0,330 | 0,324 0 0 61 1.9 3 2 - —
0,112 ] 0,102] © 0| 10]30] 3 9 » _
0,254 | 0,230 0 0 241 2,0 | 12 10 " _
0,140 | 0,120 0 0 | 20|36 6 14 " _
0,130 ) 0,100 o 0o | 3|36 8 23 . —
0,139 | 0,137 0 0 21 1,4 1 { " —
0,258 | 0,232 0 0 26 | 1,0 | 26 10 " —
0,229 | 0,198 Q 0 31 { 2,0 } 16 14 " —
0,314 | 0;300] 0 0 | 14| 1.0/ 14 4 " —
0,314 ] 0,258 Q 0 56 | 2,0 28 18 " —
0.314 | 0,242 0 0 | 72 )20 18 23 ” =
0,178 | 0,122 0 0 56 | 4.5 ] 12 31 Tlecok, —_—
CYTJHHOK
0,480 | 0,430 0 0 50 | 2,5 | 20 10 " —
CHTEJIbHASl CHCTeMa
¥ 1,49 1,31 0 0 180 | 8,6 | 21 12 " 13
2,05 1,94 0,007 0 103 | 8,6 | 12 5 " 13
2,62 2,31 0,110 Q 200 8,6 23 8 . 14
2,37 1,71 0 Q 660 | 8,6 77 28 » 14
2,83 2,49 0,114 Q 226 8.6 26 8 ”» 14
3,25 2,59 0 0 660 | 8,6 | 77 20 »” 15
3,29 3,06 Q 0 230 8,6 27 7 - 15
0,137 | 0,118 0 0 191 1,0 {19 14 " —
0,125 | 0,111 0 0 14 1,0 14 11 ” —_
CHTeNIbHasl CHCTeMa
0,465 | 0,311 0 Q 154 | 2,0 | 77 33 Tpasuit 1
1,01 0,951 Q Q 59 { 4,0 | 15 6 " i
1,06 1,05 0 Q 10 | 4,0 2.5 i " i
0,953 | 0,880 0 0 73 2.0 36 8 " 1
0,953 | 0,861 0 Q 92 { 4,0 | 23 {0 " i
0,880 | 0,861 0 Q 19 2,0 10 2 - 1
1,03 | 1,00 0 Q 30 1 2,01} 15 3 " 1
1,03 1,04 0 0 |—10 | 4,0 | (0) {0) " i
1,30 1,26 0 0 50 2,1 24 4 » 1
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MecTONoNOKeRHe cTBOPE

Kanan Ton JNarta
pepx Hi HHWHHI
IxannakTHae 1972 | 16/1X » 4,1 KM HHXXe rOJOBH
16/IX | 2,1 kM HH®e romos- 4,0 KM HH3Xe rOJIOBH
HOTO COOPYXEHHS
25/1X 0,1 KM HEMeE roJos- 2,2 KM HH¥e FOJOBH
HOTO COODPY2KeHHS
25/1X To >xe 4,1 KM HHXe ToJIOBH
25/1X 2,1 KM HHe T'0JOB- 4,0 KM HIXe roJoBH
HOTO COOPYEHHH
1973 | &V 0,1 KM HHXe rooB- 2,1 KM HMIXe rosioBH
HOTO COOPYKeHHs!
27/ VIT | To xe 4,1 KM HHXe rojioBH
VI | .
27/VID | 2,1 kM mmxe ronos-
HOTO COOPYXEHHS »
13/1X | 0,1 kM HHMe rosos-
HOrO COOPY¥KEHHA 2,1 KM HMXe roJioBH
13/IX | To xe 4,1 KM HH3Ke IOJIOBH
13/1X 2,1 KM HUME TOJ0B-
HOTO COOpYKEHHS »
26/IX | 0,1 kM HHMKe ronoB-
HOTO COOPYIKEHHS 2,1 KM HHXe rosoBH
26/1X To xe 4,3 KM HHXe roJIOBH
26/1X | 21 kM uHXe rosoB- Y
HOTO COOPYKEHHS
1974 | 18V 0,1 KM HHXXe rojoB-
HOTO COOPYEHHH 4,2 KM HH¥e TONOBH
10/1X | To »xe »
231X " »
1975 | 10/Vi " 4,1 KM HHe rojoBH
8/VII » »
Kafinasap 1 1972 | 9/X 0,3 KM HEXe T0JIOB- Ha 5,0 kM Huxe
(B 1969 r. npo- HOTO COOpY2KeHHH
BeJleHa PEeKONCT- 23/X To xe ”
PYKUHA KaHana) 6/X1 . Ha 3,5 xM Huxe
1974 | 18,V " Ha 5,0 kM Huxe
10/1X N »
1975 | 10/V1 " Ha 4,0 kM Hinge
8/VII " Ha 5,6 KM Huxe
Boaptor 1972 | 31/VII | ¥ puBoza n3 Kymuw- | Ha 5,3 xv Hmxe
Tar
10/VIII | To xe Ha 2,0 ¥ HuXe
11X " Ha 6,5 kM Huxe
1973 | 3vin| »
471X " »
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Ton
Q Q 2Q zQ, S L S, 9KC-
M'IBc mlﬂc usalacﬁ Mafcﬁ ajc K| (cy’:( ) T % Cpynr :gl;‘r:;!
1,30 1,19 Q 0 110 | 4,0 28 8 T'paBuft 1
1,25 1,19 Q 0 60 | 1,9 32 5 » 1
1,20 1,06 0 Q0 140 2,1 67 12 » 1
1,20 0,991 0 0 209 | 4,1 52 17 » 1
1,06 0,991 Q 0 69 | 1,9 36 6 » 1
[ 0,631 0,601 0 0 30 | 2,0 15 5 » 2
0,485 | 0,437 0 Q0 48 2,0 24 10 » 2
0,485 ] 0,368 Q 4] 117 | 4,0 29 24 » 2
0,437 | 0,368 Q 0 69 | 2,0 34 16 ” 2
0,935 | 0,916 0 0 19 | 2,0 10 2 " 2
0,935 | 0,828 Q 0 107 { 4,0 27 11 " 2
0,916 | 0,828 0 0 88 | 2,0 | , 44 10 " 2
1,214 | 1,202 Q 0 12 1 2,0 6 1 " 2
1,214 | 1,052 Q 0 162 | 4,2 39 13 »
1,202 1,052 Q Q 150 2,2 68 12 ”»
0,545 { 0,429 Q 0 116 | 4,1 28 21 » 3
1,032 | 0,711 Q 0 321 4,1 78 31 " 3
0,917 | 0,638 0 4] 279 | 4,1 68 30 » 3
1,29 | 1,09 ] Q 200 | 4,0 50 16 » 4
6,80 | 0,61 0 0 190 | 4,0 48 24 v 14
1,342 | 1,220 Q Q 122 | 5,0 24 9 » 4
0,785 | 0,746 0 Q 39 | 5,0 8 5 » 4
1,040} 0,820 0 0 220 | 3,5 63 21 » 4
1,236 | 0,622 | 0,338 Q 276 { 5,0 55 22 » 6
2,711} 1,598 | 0,537 Q 576 { 5,0 115 21 » 6
2,80 1,72 0,65 0,15 | 580 | 4,0 145 21 » 7
2,53 1,50 0,94 0,16 | 250 | 5,6 45 10 » 7
0,708 | 0,557 Q Q 151 5,3 28 21 » —
0,671 | 0,463 Q 0 108 | 2,0 54 19 » —
0,270 { 0,239 Q Q 31 | 6,5 5 11 » —
0,498 | 0,394 Q Q 104 | 6,5 16 21 » -
0,185 | 0,094 0 Q 91 | 6,5 14 49 —
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NPHJIOKEHUE 111

BonHo-bH3HyeckHe CcBOACTEaZ NOYB IKCTEDHMEHTANBHMWX modefi Ha opowaemeix
Maccueax B Yyfickodfi ¥ Tanacckoii posmHax

Z . 3anac BAArH (MM), cOOTBETCTRYIOLRAF
; r %
E e | 2" |T, =
Ne paspesa, KyabTypa, v = - & ZI =5 &
nara 2 o £ g C 5 £ g g8 a8
g | 5 | 2 | g3 | EE.| EE | &8 | %8
El o3 B 23 o 2B ¥ & 20 =y
¢ | )& | B¢ |gsf| 33| EE| &t
Opowaemuit Maccue 3BYK, noc. Haumonambuuf
Paspes 1, caxap- }(0—30 | 2,69 | 1,33 51 27 37 101 152
Has cBekag, 4/X 0—50 | 2,69 | 1,33 51 46 63 169 254
1971 r. 0—100{ 2,70 1,36 49 94 128 337 494
0—150{ 2,71 1,41 48 137 186 505 719
Paspes 2, caxap- (0—30 { 2,69 { 1,49 45 24 31 100 134
Hasl CBEKJa, 0—50 | 2,70 | 1,47 45 41 60 167 297
8/X 1971 r 0—100| 2,71 1,44 47 83 125 336 468

0—150¢ 2,72 1 1,49 45 123 195 502 679
0—200( 2,73 1,62 44 161 273 666 888
Pasapes 3, fiumenn, |0—30 | 2,71 | 1,28 53 23 31 101 158
13/VINI 1971 r. 0—-b0 | 2,72 1,33 51 39 52 169 253
0—100| 2,72 | 1,36 50 84 111 338 499
0—150| 2,73 | 1,41 48 132 175 506 725
Paapes 5, aionep- |0—30 | 2,73 1,63 44 25 38 99 132
Ha, 24/XI 1971 r. |0—50 | 2,73 1,52 44 43 61 165 221
0—100} 2,73 1,51 46 81 112 330 446
0—150( 2,73 | 1,52 45 116 160 495 661
0—200| 2,74 1,55 14 152 219 664 865
0—250{ 2,73 | 1,58 42 199 285 824 | 1050

Paspes 6, sepuo- (0—30 | 2,71 1,36 49 23 28 — 148
BHe, ctepHs (sepx-|0—560 | 2,71 | 1,35 50 39 46 — 251
HEH yYacTOK), 0—100} 2,72 | 1,33 51 75 86 —_ 513

20/IX 1972 r.
Paspes 7, Gorap- |(0—30 | 2,72 1,30 52 18 24 —
HHH Y4acTOK 0—50 | 2,73 1,32 52 33 44 — 260
(Y KoJnekTOpa 0—100{ 2,74 | 1,40 49 74 115 —_
K-17), 26/1X

1972 r.
Ar-Baiusnckufi opomaembli Maceup, ¢Bx Jlxauru-JIxep

Paspes 1, caxap- |0—30 } 2,71 | 1,51 44 17 21 91* ] 133
Hasi cBekJa, 0—50 { 2,72 | 1,47 46 29 35 160* 1 230
1/VII 1971 r. 0—100| 2,72 1,40 48 56 66 320* 485

0—I50f 2,72 | 1,41 48 (] 107 485%* | 720
Paspes 2, nousen- [0—30 | 2,74 | 1,21 56 19 19 — 168
HO-MCIIapHTembHan |0—50 | 2,75 1,19 57 25 31 — - 283
maomazka Ne 1 0—100} 2,76 | 1,20 57 51 69 — 569

y -03epa B KOHue
Koaaektopa K-14,
16/V 1972 r.
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. o % 3anac Baary (MM), COOTRETCTBYIONE
g g g = =
& @ 2 . =30 =
< * & g g TE 8
Ne paspesa, KyAbTypa, & & I3 2 EE s & £ BE
naTta 8 g 8 o ; E EE ':g z E- ] 3
= =1 b o= =8 =g s8 TS
g g% g g2 | ges | 28 | 35 | £3
22 | 52| B | S8 |sE2 | =5 | B3 | @2
Paspes 3, noysen- [0—30 | 2,71 | 1,19 55 21 32 — 168
so-Hcnaputensnad (0—50 | 2,71 | 1,18 56 35 55 — 283
niomanka MNe 2, 0-—100} 2,73 | 1,20 56 75 118 — 560
nofiMa p. Uy,
17/V 1972 r.
TeoprueBcknfl opollaeMuili MaccuB, moc. YCIeHOBKa
Paspes 1, caxap- [0—30] 2,70 | 1,50 16 22 95* | 133
nas cpexna (mepx- {0—50 | 2,70 | 1,44 44 24 33 147 233
nufi yuacrox, 0—100{ 2,70 | 1,43 47 44 59 291 471
18/1V 1972 r. 0—150; 2,71 { 1,45 47 70 94 458 698
Paspes 2, oauman 47
fueHuua BepXunh,
Gorapnufi yyactox {030 2,72 | 1,29 52 15 29 — 159
20/IV 1972 r. 0-50 | 2,72 | 1,31 52 27 45 — 262
Paspe3 3, yua- 0—100{ 2,72 { 1,34 51 55 82 — 511
CTOK ¢ OHKOpacty-
wmefi pactwtenbno- |0—30 | 2,74 1,27 54 17 23 —_ 160
eth10 (Meteoctan- |0—50 | 2,74 1,31 52 27 37 ~— 260
nug), 13/IV 0—100| 2,75 | 1,39 50 57 76 — 497
1972 r.
TawyTkyAbcKHE OpolIaeMEI MAcCHB, NOC. JIeHHHCKOE
Paspea 1, caxap- }0—30 | 2,71 { 1,34 50 14 17 98 151
Has CBeKna, 0-—-50 | 2,71 1,39 49 25 32 164 244
10/X 1971 r. 0—100] 2,71 | 1,41 48 53 70 335 481
0—150; 2,71 1,44 47 77 104 534 701

0—200} 2,71 1,52 44 106 143 790 - 879

0—9250| 2,71 | 1,54 | 43 | 121 | 163 ' 1074
Paspes 2, mouep- |0—30 | 2,72 | 1,44 47 27 36 — ; 141
Ha, 3/XI 1971 r. }[0—50 { 2,72 1,46 47 63 62 — 233
0—100} 2,73 1,50 45 98 134 —_— 450
0—150} 2,73 1,58 42 130 173 — 629
0—200{ 2,73 | 1,66 39 153 211 — 780
Paspes 3, nmern- [0—30 | 2,69 | 1,36 49 25 27 — 148
ua, 22/X1 1971 r. |0—50 | 2,70 | 1,35 50 4] 4] —_ 249
0—100! 2,70 { 1,37 49 90 97 — 494
0—150] 2,72 | 1,45 46 137 160 — 696
0—200( 2,71 1,56 43 172 195 — 853
TanaccKull opolraeMui Maccus, noc. JIEHHEIOMb
Paapes 1, oanman - [0—30 | 2,72 | 1,37 49 15 22 80 148
MIIeHHua, 0—50 { 2,73 | 1,42 48 26 37 140 238
5/VIII 1972 r. 0-—-100] 2,74 1,43 48 57 76 283 477
Paspes 2, scmap- {0—30 | 2,73 | 1,60 41 17 27 — 124
ner, 5/V 1971 r. 0-50 | 2,73 1,58 43 32 52 — 213
0—100] 2,74 1,53 44 70 97 319 442
Paspes 3, ankopa- (0—30 | 2,74 | 1,08 61 19 22 — 182
crymee pasHorpa- |0—50 ) 2,71 | 1,09 59 38 46 — 296
pre, 30/V 1972 . |0—100) 2,77 | 1,21 | 56 108 | 123 — | 565
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TIPHJIOXEHHE 1V

3JIEMEHTHI rOOBLIX PYCJIOBbIX BOOAHBIX BANAHCOB
IO YYACTKAM PEK 4HY H TAJIAC

Ta6mma I1IV.1
Yyacrok p. YUy or nrr Opro-Tokoii po c. Tepex-Jlxon, m3/c

Fon U an Q s Qg Q
1959 31,0 (2,0) 29,5 (0,81) 0 —2,7
1960 (27,3) (2,0) 28,0 (0.81) 0 —0,5
1961 29,5 (2,0) 30,1 (0,81) 0 ~—0.6
1962 21,1 (2,0) 24,1 (0,81) 0 1,8
1963 26,1 (2,0 25,3 0,74 0 —2,1
1964 30,8 (2,0} 30,7 1,12 0 —0,4
1965 28,4 (2,0) 26,0 1,30 0 —3,1
1966 36,6 (2,0) 29,7 1,49 0 —7,4
1967 30,9 2,0) 29,4 1,24 0 —2,3
1968 30,4 2,0) 28,4 1,09 0 —2.9
1969 31,0 2,0) 29,6 1,01 0 —2,4
1970 (31,5) (2,0) 30,6 0,99 0 —1,9
1971 34,1 (2,0) 30,5 1,11 0 —4,5
1972 26,0 (2,0) 23,2 0,96 0 —3,8
1973 30,7 52,0) 29,0 0,99 0 —2,7
1974 25,8 2,0) 26,1 1,02 0 —0,7
1975 23,3 (2,0) 24,2 1,32 0 0,2
Cpezanet 29,1 (2,0) 27,9 1,04 Q —2,2

Ta6amua I.IV.2
Yyactok p. Yy or cr. Jkuibapbikckan po Bypyapaiickoro mocra, m3/c

Ton Q an @ Qs Qe Q% Qp— Qs
1950 53,8 Q 53,1 1,26 0 0,6 52,5
1951 45,9 0 43,1 1,36 0 —1,4 44,5
1957 47,1 0 45,4 1,90 0 0,2 45,2
1958 56,2 Q 55,3 1,47 0 0,6 54,7
1959 52,4 0 45,1 1,61 0 —5,7 50,8
1960 51,8 0 46,6 1,62 0 —3,6 50,2
1961 50,2 Q 4.7 1,95 0 —3,6 48,2
1962 44,8 Q 37,8 1,81 0 —5,2 43,0
1971 49,6 Q 47,8 2,48 0 Q,7 47,1
1972 40,2 0 37,2 1,10 0 —1,9 30,1
1973 52,1 0 48,8 2,42 Q ,9 49,7
1974 46,0 0 40,7 2,66 0 -—2,6 43,3
1975 44.8 0 (42,0) 1.87 0 —0,9 42,9
Cpeapee 48,0 0 45,2 1,81 0 —1,8 47,0
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Ta6muua TLIV.3

Yuacrok p. Yy or Bypyanaiickoro mocra no r. Tokmak, m3/c
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Cpernnee 3a
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Ta6mua TLIV.4

Yuacrok p. Uy or r. Tokmax po ¢. Munadau, mifc
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Ton Q an Qoc <% Quin s Qe Qpp Q,
Cpensee 3a 29,71 15,2] 0 72,6 | 0 23,927,310 24,3
1946—1955 rr.

Cpennee 3a 25,21 17,81 0 72,310 32,51339|0 27,9
1956—1965 rr.
Cpeanee 3a 19,0 | 18,2 | 0,08 |62,9(0,19| 27,3 31,6 | 0,04 | 21,4
1966—1975 rr.
Cpeanee 3a 24,71 17,1} 0,03]69,3]0,06)27,8|30,9]0,01 24,4
1946—1975 rr.

Tabmuna I1IV.6

Yuacrox p. Yy oy kax mm

. Yanaesa (c. Tamyyxyns) no

cax uM. Amanreabas, M3/c

Qu+Q, +
ron Q, Q Q Q Q Q B " mp
np H B3 BC 0 +an"Q53
1946 73.7 | (1,60) | (61,0) | 8,14 (2,37) | —8.5 69,5
1947 61,6 | (0,64) | (52,6) | 8,98 0,61 —1,3 53,9
1948 65,7 | (1,60) | 59,2 | (7.64) | (8,43) | —3,9 63,1
1949 75,2 | (1,46) | 64,6 7,61 0,93) | —5,4 70,0
1950 70,0 | (1,56) | (63,9) | 8,80 §1,21) —0,1 64,0
1951 61,1 (1,36) | (59,4) 8,30 (1,21) 4,0 55,4
1952 82,3 | {1,8) | (76.1) | 8,65 3,42) | —2,8 78,9
1953 82,3 | (2,56) | 82.3 9,26 2,17) 4,5 77.8
1954 78,2 3,13) | (77.9) | 10,6 4,17 3,0 74,9
1955 76,1 3,76) | {79.6) | 1,7 (4,36) 7.1 72,5
1956 78,8 | (2,46) | 72,8 | 13,5 5,28) | —0,2 73,0
1957 59,6 1,59) | 54,4 | 11,7 4,91) 0 54,4
1958 99,0 4,53) 9,6 | 13,3 5,20) 0,2 95,4
1959 83,0 6,16) { 84,5 | 14,3 (6,46) 3,2 81,3
1960 79,8 | (5,93) | 87,0 14,5 7,74 8,0 79,0
1961 567,8) (2.71) §63,0) 15,5 (7,83) 0,7 62,3
1962 57,0) | (2,02) | (47.8) | 16,7 5,60 —0,1 47,9
1963 65,8 | (3,14) | 55,1 20,1 7,41 —1,2 56,2
1964 75,1 5,42) | (74,8) | 15,5 (3.81) 6,0 68,8
1965 59,4 3,40) 58,1 15,5 (5,69) 7.1 51,0
1966 73,0 5,13) | 75,8 | 17,6 (4,04) 11,2 64,6
1967 76,1 7,17) | 82,9 | 18,6 (5,17) 8,1 74,8
1968 60,7 4,78) | 50,8 | 14,3 (2,79) | —3.2 54,0
1969 | (90,0) | (5,54) | (80,5) | 12,2 (5,08) | —7,9 88,4
1970 70,5 6,66) { (64,7) | 16,0 (2,62) 0,9 63,8
1971 63,5 5;74) 58,3 | 15,1 2,91 1,2 57,0
1972 59,4 4,33) | 61,3 | 13,5 (5,70) 5,4 55,9
1973 63,2 8,44 62,1 14,8 3,75) 1,5 60,6
1974 34,7 1,87 35,7 | 15,8 fa.on 11,9 23,8
1975 34.6 2,15 32,8 | 15,1 0,61 10,5 22,3
Cpennee| 69,2 3,62 65,8 12,9 3,96 1,9 63,9
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Ta6auua ILIV.7

¥Yyactox p. Uy or cBX HM. AManreaban po 1-i ¢epmn Myionkymckoro

coBxoaa, Mfc
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Ta6mana I1IV.10

Yuacrok p. Yy mexay CBX «TacTbl» W THApoJorudeckud noctoM Humund, m3/c

Ton L Ay Qo Qy Qus Qe Q Q
1971 9,61 0 0,70 3,33 2,24 2,66 0,06 | —2,0
1972 3,35 0 0,74 1,03 0,88 1,48 0,06 | —0,6
1973 (10,0) 0 1,54 4,02 | (2,18) | 2,9 | —0,25 [ —2,7
Cpennee 7,65 0 0,99 2,79 1,77 2,27 | —0,04 { —1,8
Ta6amna I1IV.11
Yuacrok p. Tanac or c¢. Kapaok no c. Huanoxo-Anexceenka, M3/c
+Qu,—
Can, \ Q \ Uy \ Q Qs k Qqc \ w Qs+ up
“ — Qs
1971 14,3 2,04 17,2 3,12 0 4,0 13,2
1972 16,4 2,68 17,3 3,59 0 1.8 15,5
1973 16,6 2,72 14,4 4,08 0 —0,8 15,2
1974 13,4 1,32 10,9 2,55 0 —-1,3 12,2

IMprmveuanne. 3a 1974 r. snemenTst PBD npumefeubl B CpesfHeM 32 fH-
Bapb—aKTyCT.

Ta6arua ILIV.12

Yuactok p. Tanac or ¢. Heauoso-Anexceeska no ¢. Opaonka, M3/c

Ton Q Qup Q Qps Qg < Qni an—
B3
1971 17,2 1,62 17,6 | (3,69) 0 2,5 15,1
1972 17,3 | (1,90) 19,7 3,12 0 3.6 16,1
1973 14,4 1,95 18,8 2,89 0 5.3 13,5
1974 10,9 1,48 15,7 2,78 0 6.0 9.6
Cpensee | 15,0 1,74 18,0 3,12 0 4,4 13,6
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TaGaaua TLIV.13

¥uacrox p. Tanac or c. Oproska no c. Knponckoe, mM3/c
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Ta6auna I1.IV.15

Yuacrox p, Tanac ot c. Ksposckoe 1o ¢. Hoxposka, m3/c

Ton Q an Q CQns QBC Q %t an a
_Qnsu
1970 35,8 (2,55) | (30,8) 3,79 0 —3,8 34,6
1971 27,4 2,50 24,9 3,36 0 —1,6 26,5
1972 28,2 2,54 26,2 3,27 0 —1,3 27,5
1973 27,7 2,78 23,6 3,78 0 —3,1 26,7
1974 22,4 2,34 18,3 3,44 Q —3,0 21,3
Cpennee | 28,3 (2,54) 24,9 3,53 0 —2,5 27.3

Tabnena I.1IV.16

Yuactox p. Tanac or ¢, Fponesose no r. Jlmambyasa u or c. Noxposka
no r. Nxambyna, m3/c

Ton I QB i an Qy QBB ' Qpe I Q, Qp+ an
_QBB
r, {pogeross — r. Kmawsyn
1950 26,0 0 16,0 11,1 0 1,1 14,9
1951 26,3 0 17,8 8,41 0 —0,1 17,9
1952 36,8 0 27,5 9,27 0 0 27,5
1953 28,2 0 (18,5) 10,1 0 0,4 18,1
1954 33,1 0 18,1 9,20 0 5,8 23.9
1955 33,5 0 21,6 11,0 0 —0,9 22,5
1956 29,1 0 20,1 11,6 0 2,6 17,56
1957 19,6 0 13,7 8,42 0,42 2,1 11,6
1958 40,5 0 (31,0) 11,6 0,66 1.4 29,6
1959 35,5 0 27,4 10,4 1,47 0,8 26,6
1960 34,9 0 (26,7) 10,2 1,64 0,5 26,2
1961 21,8 0 12,7 9,03 0,72 —0,8 13,5
1962 24,2 0 14,3 11,8 0,81 1,1 13,2
1963 26,1 0 14,2 12,4 1,04 —0,5 14,7
1964 27,8 0 19,0 10,0 1,23 0 19,0
1965 19,3 0 12,4 7,58 0,98 —0,3 12,7
1966 33,9 0 21,2 12,7 0,98 —1,0 22,2
1967 (28,3; 0 19,0 11,6 0,55 1,8 17,2
1968 (31,7 0 19,8 12,8 1,40 —0,5 20,3
1969 (39,5) 0 37,2 11,1 2,06 6,7 30,5
Cpeanee 29,8 0 20,4 10,5 0,69 0,4 20,0
¢. IMoxposka —r. JI:kamOyn

1970 | (30,8) 0 19,8 15,4 1,15 3,2 16,6
1971 24,9 0 13,9 12,4 1,49 —0,1 14,0
1972 26,2 0 17,0 13,7 1,97 2,6 14,5
1973 23,6 0 14,1 13,6 1,62 2,5 11,6
1974 18,3 0 12,5 8,26 1,11 1,4 11,2
1975 14,0 0 7,57 7.76 1,61 -—0,3 7,45
Cpennee 23,2 0 14,1 - 11,8 1,49 1,2 12,9
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Vuacrox p. Tanac or r, Jimambyaa o c. lllanosanosxa, m3/c

Ta6auua ILIV.17

Ton Q an Qy Qs Qe 9 Q— Qs
1950 16,0 0 9,52 | 3,22 0 —3,3 12,8
1951 17,8 0 15,6 2,94 0 0,7 14,9
1952 27,5 0 26,3 3,88 0 2,7 23,6
1953 | (18,5) 0 16,3 3,54 0 1,3 15,0
1954 18,1 0 18,8 3,10 0 3,8 15,0
1955 21,6 0 20,6 3,81 0 2,8 17,8
1956 20,1 0 (i7,4) 3,88 0 1.2 16,2
1957 13,7 0 12,4 2,25 0 1,0 11,4
1958 | (31,0) 0 27.0 2,89 0 —I1,1 28,1
1959 27,4 0 22,5 2,64 0 —2,3 24,8
1960 | (26,7) 0 21,5 2,63 0 —2,6 24,1
1961 12,7 0 10,8 3,12 0 1,2 9,58
1962 14,3 0 10,4 3,93 0 0 10,4
1963 14,2 0 (12,1) 4,01 0 1,9 10,2
1964 19,0 0 16,8 3,94 0 1,7 15,1
1965 12,4 0 9,55 | 2,88 0 0 9,52
1966 21,2 0 16,1 4,58 0 —0,5 16,6
1967 19.0 0 18,9 3,71 0 3,6 15,3
1968 19.8 0 17,5 4,21 0 1,9 15,6
1969 37,2 0 35,1 3,04 0 0,9 34,2
1970 19,8 0 14,0 4,89 0 —0,9 14,9
1971 13,9 0 9,26 | 3,74 0 —0,9 10,2
1972 17,0 0 9,09 | 3,77 0 —4,1 13,2
1973 14,1 0 10,6 3,98 0 0,5 10,1
1974 12,5 0 8,31 3,90 0 —0,3 8,60
1978 7,57 0 5,42 | 2,88 0 0,7 4,69
Cpeanee | 19,0 0 15,8 3,51 0 0,3 15,5
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PexXuMpl ODOIICHHS NOMHBHHX CETBXO03KYAbTYP

TTPHUJIO)KEHUE V

‘E MoxupHbe HOPME no dasam
2%
g g2 . . Yueno
Cranums %y uu Eg TNouBoB
o .
§ £ gé 1 l 2 \ 3 4 5 6 ’ 7 l 8
POBAS TIIIEHAUA
O6ecneennocts 79 %
Kupruackas CCP
YoHaphik Il | 188 | 216 | 72/0 66/0 66/0 124/0 124/0 | 124/0 | 124/1 124/0 1
qyﬁcﬁaﬂ 11 | 188 | 339 | 72/0 66/0 66/0 124/0 1 124/1 124/0 | 124/1 124/0 2
Ppynse II | 178 | 329 | 68/0 63/0 63/0 117/0 | 117/1 17/0 | 117/1 117/0 9
Tokmak IT | 188 | 319 [ 72/0 66/0 66/0 124/0 124/0 124/1 124/1 124/0 §
Pu6aane I § 188 | 485 | 72/0 66/0 66/0 124/0 124/1 124/1 124/0 124/1
Kazaxckas CCV
Jlyroeas I 188 | 367 72/0 66/0 66/0 124/0 124/0 124/1 124/1 124/1 3
¢§pmauosxa I 188 | 512 | 72/0 66/0 66/0 124/0 124/1 124/1 12471 134/ 1 é
VaauGenn I 166 | 573 | 64/0 60/0 60/0 110/1 110/1 110/1 110/1 102/1
Qéecrenexsaexs 80 %
Kupruackas CCP
Honapeix I1 | 188 | 262 | 72/0 66/0 66/0 124/0 | 124/0 | 124/0 | 124/1 124/1 2
'-lyﬁcrgaﬂ 1T | 189 | 415 | 72/0 66/0 66/0 124/0 | 124/1 | 124/1 124/1 | 124/0 3
®pyuze 11 | 178 | 304 | 68/0 63/0 63/0 uz/o [ uz/t | 17/ 117/0 ) 117/1 3
ToKMaK 11 | 188 | 384 | 72/0 66/0 66/0 124/0 | 124/1 124/0 | 124/1 124/1 3
PhiGause 1L | 188 | 8519 72/0 66/0 66/1 124/0 124/1 124/1 1241 124/0 4
Kazaxckaa CCP
JlyroBas I 188 | 426 | 72/0 66/0 66/0 {24/0 124/1 124/0 | 124/1 124/1 3
<D§'pMaHOBKa 1 | 188 | 832 | 72/0 66/0 66/0 (24/0 | 124/1 124/1 [ 124/1 | 124/1 4
YnauGeny I 1166 | 612 | 64/0 60/0 60/0 110{1 110/1 110/1 | 110/1 | 102/1 5




8ze
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g IMosnBHLIe HOPMH 110 Gasam
8 £3 Yo
Cranups gﬁ PMM | B ' HonmEon
o= o 2 3
S5 §‘§' 1 l 2 l 4 5 l 6 l 7 8
OGecnevennocTs 25 Y
Kupruasckan CCP
Yonaphx II 188 329 72/0 66/0 66/0 124/0 124/90 124/0 12(4/1 124/0 2
Yyltekas I 188 | 491 72/0 66/0 66/0 124/0 124/2 124/0 124/1 124/1 4
@pyuse 11 178 | 465 68/0 63/0 63/0 117/0 117/2 117/0 117/1 117/0 3
Toxmax I 188 450 72/0 66/0 66/0 124/0 124/1 124/1 124/1 124/0 3
Pn6Gaabe II1 | 188 | 567 | 72/0 66/0 66/1 124/0 124/2 | 124/0 124/1 124/0 4
Kasaxckas CCP
Jlyropas 1 188 | 482 72/0 66/0 66/0 124/0 124/1 124/1 124/1 124/1 4
®ypmaHoBKa i 188 | 548 72/0 66/0 66/0 124/0 124/2 124/0 124/1 124/1 4
Yaau6ens [ 166 | 653 64/0 60/0 60/0 110/1 110/2 110/1 110/1 102/1 6
03HMAS IIIUEHHIIA
OGecneqensocts 75 %
Kupruackag CCP
YoHapHK Il 188 61 124/0 12470 124/0 124/0 124/0 0
Yyfickan It 188 100 124/0 124/0 124/0 124/0 124/0 0
Pdpynse Il 178 96 117/0 117/0 117/0 117/0 117/0 0
TokMak If 188 61 124/0 124/0 124/0 124/0 124/0 0
Kazaxckaa CCP
Jlyrosas I 188 91 124/0 124/0 124/0 124/0 124/0 0
®ypMaHOBKa I 188 210 124/0 124/0 124/0 124/0 124/1 1
YaauGenn i 166 286 1100 110/0 110/0 110/1 102/t 2




§= [ToAHBRHE HOPMH NO hasam
g g% ] Uneno
Cranusa 5: Y MM Eg- NONHBOB
§§ é,g- 1 , 9 3 4 5 [ l 7 , 8
Qteenenennoets 84 %

Kuprasckan CCP
Yonapsix 11 (188 ( 91 124/0 '} 124/0 | 124/0 ) 124/0 | 124/0 0
'-Iyﬁcgax 11 188 | 156 124/0 124/0 124/0 124/0 12471 1
Dpynse {178 | 147 117/0 117/0 | 11770 | 11770 117/1 1
TokMak I 188 109 124/0 124/0 124/0 124/0 124/0 0

Kasaxckan COP
JlyroBas I a8 153 124/0 124/0 124/0 124/0 124/1 1
¢§pMaHOBxa i l }88 { 261 ’ l l 126/0 ’ 124/0 124/0 124/1 124/1 2
Yaaubenr I 166 310 11940 110/0 11070 110/1 102/1 2

O6ecnevensocts 25 %

Kupriacwag CCP
Llonapux 1] 188 | 138 124/0 124/0 124/0 124/0 124/1 1
qYﬁcgaﬂ 11 | 188 | 216 124/0 | 124/0 | 124/0 | 124/1 124/0 1
dpyuae 11 | 178 | 203 1z 11770 { 1z | 11771 117/0 1
TorMak 11 188 | 151 124/0 124/0 124/0 124/0 124/1 1

Kasaxckag CCP
JlyroBas I 188 | 209 12470 124/0 124/0 124/0 124/1 1
w ¢§puauonxa 1 138 302 ; l 1 124/0 124/0 124/0 J 124/1 124/1 2
® Yaanbem I | 186 | 341 11070 | 110/0 | 118/0 | 110/2 | tog/1 3
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[ToNuBHbIE HOPMBL 1O rasam §
gm OpocH- e
CranpHs e P MM TelNbHas o
O HOpM&, MM L]
5 g 1 2 3 g 2
&a Ta
CAXAPHASI CBEK/JIA
O6ecneyensocts 75 %
Kupruackas CCP
Uyhckan Il 188 466 66/0 99/0 | 91/4—5 | 45
®pynze 1§ 178 503 63/0 94/0 | 86/5—6 | 5—6
‘Toxkmak II 188 434 66/0 99/0 91/4 4
Kasaxckan CCP
Jlyrosas I 188 626 66/0 99/0 91/7 7
‘PypMaHOBKA I © 188 660 66/0 99/0 91/7 7
YaaunGens I 166 897 60/0 88/1 82/10 11
O6ecneyenrocte 50 %
Kuprusckas CCP
Tyiickan Il 188 525 66/0 99/0 91/5 5
DpyH3e 11 178 551 63/0 94/0 86/6 6
ToxMmak I1 188 482 66/0 99/0 91/5 5
Kasaxckaa CCP
Jyropan I 188 688 66/0 99/0 91/7 7
<DypmaHOBKa I 188 683 66/0 99/0 91/7 7
Ynau6ens | 166 925 60/0 88/1 82/10 11
O6ecneuennocts 25 %
Kuprusckans CCP
yiickan I 188 580 66/0 99/0 91/6 6
“DpyH3e I 178 599 63/0 94/0 86/7 7
Toxmak Il 188 525 66/0 99/0 91/5 5
Kasaxckan CCP
Jlyropas I 188 747 66/0 99/0 91/8 8
~DypMaHOBKa I 188 716 66/0 99/0 91/8 8
Ynanbens I 166 964 60/0 88/1 82/10 11



ITonuprnie HOpMB MO YKOCAM =
e Opocn- g
Cranung :-::: ¥ MM TeJbHast o
g . HOpMa, MM E
L ‘ l z ? , 58
JIIOIIEPHA
O6ecneyenHocts 75 %
Kupruackas CCP
YouapHk IT 188 141 133/0 133/1 1
Yyfickas II 188 463 133/0 133/0 133/3 3
dpyuse I 178 500 126/0 | 126/1 | 126/3 | 4
TokMmax Il 188 429 133/0 133/0 133/3 3
Prbause I 188 454 133/0 133/3 3
Ka3zaxckas CCP
Jlyropas [ 188 606 133/0 133/1 | 133/3 4
DypMaHOBKa 1 188 704 133/0 | 133/2 ! 1333 | 5
VYaauGenn I 166 676 118/0 118/2 118/3 5
O6ecneventocte 50 %
Kupruasckan CCP
YouapHk I 188 200 133/0 133/1 1
Uyfickas I1 188 539 133/0 133/1 133/3 4
dpynze 11 178 557 126/0 | 126/1 126/3 4
ToxkmMak I1 188 498 133/0 133/1 133/2 3
PriGaube I 188 489 133/0 133/3 3
Kasaxckas CCP
JlyroBas I 188 662 133/0 183/2 | 183/3 5
OypMaHOBKa I 188 736 133/0 133/2 | 133/3 5
VYnaubens I 166 704 1180 118/2 1§ 118/3—4f 5—6
O6ecneuennocte 25 %
Kupruackan CCP
Youapuk II 188 266 133/0 133/2 2
Yy#hickan II 188 620 133/0 133/1 133/3 4
Dpynze II 178 609 126/0 126/2 126/3 5
Tokmak I1 188 564 133/0 133/1 133/3 4
Pri6aube II1 188 531 133/1 133/3 4
Kasaxckag CCP
Jlyropas I 188 712 133/1 133/2 133/2 5
dypmanoBKa I 188 765 133/0 133/2 133/4 6
Ynan6eap I 166 738 118/0 118/2 118/4 6

INpuMeuanne. O3uMas MNUIEHHIA NONMBAETCA C BeCHH, T. €. C uerBepToff
dasul. B yHcsuTeNne — nojMBHAS HOPMAa B MM, B 3HaMeHATeJ€ — YHCIQ TOJHBOB.
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