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B KHure nama oleHKa BOAHKLIX PecypcoB BHYTPEHHHX BOJOEMOB
CCCP, cocrapsentas Ha OCHOBANHH HOBEAIMX MAH YTOMHCHHHIX CBe-
Aennit o BoanoM Gasamce Xpynuefimmux o3zep u 0GOGIIEHHBIX AAHHBIX
OlEPATHBHOIO pacyera MNpHXOAa-pacxofa BOAW rJaaBHefllIHX BORO-
Xpanuanny,

ITpuMeHHTEABHO K BOJOEMAM PA3HOrO THNA M3JNATAETCH METOAMKA
pacucra 3sneMeHTOB Boanoro OGajanca (npHTOKa, OCAAKOB, CTOKa,
HCMapenns, MOA3EMHLIX H AKKYMYJAAUHONNHLIX KOMMOHEHTOB) M NpH-
BOJAATCA CBCAEHHA O rogoBbLIX GajlaHCaX 03ep H BOAOXPAHHIHIL.

Ouenena poan osepnoro Kpyrosopora B BoAnom GanaHce Tepp-
Topun CCCP u cTenenb ero ycHACHHA 3a CYET BOAOXPAHH/HIL,

Kuura paccusTana Ha rHpoJiOroB H CHEUHANHCTOB T'HAPOMETEO-
poJorutiecKoro npoduas, 3aHHMAOMHXCH HIYYEHHEM O3ep H BOAOXpa-
HHAHIL H HA OCHOBAHHH 9TOrO — FHAPOJOrHYECKHM O6CAYKHBAHHEM
HApPOAHOXO3ARCTBENHBLIX opranusanuit, Kuura npegnasnavaercn Takxe
AAA rEAPOTCXHHKOB H CTEUHAAHCTOB BOAHOrO X03aficTBa, ocymiect-
BAAIOUHX MPOCKTHPOBAHHE, CTPOHTEABCTBO H SKCMAYATAIHIO BOJO-
Xpauuanul.

The book gives evaluation of internal reservolrs water re-
sources on Lhe basis of modern data on gratest lakes water ba-
lance or summarized dala on operational calculations of waler
inflow and discharge.

Methods for calculation of water balance elemenis are con-
sidered and information on year balance of lakes reservoirs is

iven.
e The role of lakes cycle in waler balance of the USSR terri-
tory is estimated.

The book is ment for hydrologists and specialists in hydro-
meteorology as well as for specialisis in water management and
hydraulic engineers.
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[Ipeauciaosue

Brayrpennue Bopoembl CCCP #ABAAIOTCH BMECTHJAHILAMH OrpOMHBIX
3aMnacoB NPHPOANLIX BOJA, OCHOBHASI Macca KOTOPHIX COCpeaoTO4YeHa
B yame KpynHeimux osep. Boawl o3ep H3jApeBJie HCNOJb30BAJHCh
UeJOBCKOM M mnpHoOperaioT Bce OoJiblliee 3HAYEeHHE B XO3sHCTBe
conHanucTHyeckoro obllecTBa, pa3BHTHe KOTOPOro mpeaAycMaTpH-
BaeT BCECTOPOHHEe H NJiaHOMepHOe HCMOJb30BaHHe MPHPOAHBIX pe-
cypcoB. C ocyuiecTsjieHHeM TIpaHJHO3SHBIX  BOJA0OXO3SMCTBEHHBIX
MeponpusiTHi Ha TeppHTOopHH Coperckoro Cow3a co03aaHbl H TNPO-
NOJIZKAIOT COOPYKaThCS BOJAOXPaHW/IHILA, MHOIHEe H3 KOTOPBIX TO
JIOLLa/IH COH3MEepPHMBl ¢ KpynHeHlinMu o3epamu. Hapsiay ¢ Bogo-
XPaHHJHIAMH, PEryJHPYIOUIHMH CTOK PpeK, OCYUleCTBJsieTcs TMnpe-
oOpa3oBaHHe peKHUMa 03ep NYTEM COOPYKEHHS IJIOTHH B HCTOKe
H3 HHX HJH NYTeM YacTHYHOrO H3BATHS BOAbLI H3 NMOBEPXHOCTHOrO
pUTOKa JAHOO H3 BEKOBBIX 3anacos osep. [ag sddexTHBHOTO
HCMoOJIb30BAHHA BHYTPEHHHX BOAOCMOB HEOOXOJHM BCECTOPOHHHH
V4eT HX BOAHBIX PEeCcypcoB, OCHOBLIBAIOUIHACA Ha M3YYEHHH BOJHOTO
OanaHca BOJOEMOB.

Boanobanancosble HCCJAELOBAHHSA, NEpPBOHAYAJBHO I[IPOBO/IHB-
IHeCcsl TOJBKO Ha OTAENbHBIX H3YYeHHBIX O3epaX, ¢ Pa3BHTHEM
ONOPHOH HaOAAATENIBHOH CeTH THAPOMETEOPOJIOrHYEeCKONH CcJyKObl
NOCTENEHHO OXBAaTHJH TMOYTH BCC KpPYNHEHUIHe oO3epa CcTpaHbl H
HanboJsiee MOJHO OCYHICCTBJASIOTCA Ha IJIaBHCHLIHX BOJAOXPaHHJIH-
max. B pesyabrate 3THX HCCJAENOBAHHH, BBIMOJHCHHHX B CHCTEME
FHAPOMETEOPOJOrHYECKOH CayXKOLI H KOJJEKTHBAMM JIPYTHX Be-
JOMCTB H  Hay4YHO-HCCJIEA0BATEJbCKHX OpPraHu3ainf, HaKOMJICHBI
JaHHBIE AJS KOJHYECTBEHHOH XapakTePHCTHKH BOJAHBIX pecypcos
H3y"YaeMblX BOJAOEMOB H pa3paboTaHbl MeTOJAB H3YUYeHHs H pac-
nera MxX poaHoro Gaaamca.

B macrosimeii kHure Ha OCHOBaHHHM O00GOOIUEHHS ONBITA BOAHO-
0a/JaHCOBBIX HCCAEJ0BAHUI NPOH3BEJeHa OLIeHKAa BOAHLIX PecypcoB
pruyTpennnXx Bogoemos CCCP u u3J0¥eHb METO/Bl, HCNoJb3yeMbie
B IIPAKTHKE COCTABJICHHS ONEPATHBHBIX H MHOrOJCTHHX BOJAHBIX Oa-
JIAHCOB 03€p H BOJLOXPaHHJHILL.

ABTOp BbIpaxaer Oaaroaaphocts B. B. Kynpuswomy 3a ero
TPYA MO pefakTHPOBaHHMI0O KHHrH u B. A, 3HamMeHcKoMy 3a moJes-
HiLie 3aMeYaHHsi MPH O3HAKOMJIEHHH C PYKOIHCHIO.
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Beenenune

BoaHbift OaslaHc oTpakaer COBOKYHNHOe BO3AeHCTBHE Bcex (pakTo-
POB, BJHSIOUIHX Ha H3MeHeHHe BOJHOH Macchl BoJoeMa, 00YCJIOB-
JEHHOEe MepPHOHYCCKHMH M MHKJHYEeCKHMH KoJeOaHHAMH KJaHMmaTa,
a TaKyKe aHTPOTOreHHOH JAeATEJbHOCTHIO HA CaMOM BOJOeMe WJH Ha
ero Bojgocbope. B COOTBETCTBHH C H3MEHCHHCM BJHSAIOLLHX MPH-
PO/NLIX VCJAOBHH, a TaKe B 3aBHCHMOCTH OT CTeleHH XO31HCTBeH-
HOH OCBOCHHOCTH BOJ0E€Ma KOJHUECTBEHHOe COOTHOUIeHHe IPHXO0L0-
pacxXoAHbIX 3JeMeHTOB OajlaHca H3MeHfeTCcs BO BPEMEHH, T. e.
COOTBETCTBCHHO H3MEHSIOTCS BOJAHBIE pecypebl BogoeMa. QOrenka
BOJAHBLIX pecypcoB BHYTPEHHHX BOJAOEMOB Ha OCHOBAHHH BOJAHOTO
Dananca B ueasx HX PalHOHAJBHOIO XO3SHCTBEHHOr0 HCHIOJb30-
BaHHS SIBAAETCA OJHOM H3 rJaBHEHLIHX 3a1ay H3VUEeHHS [HApOoMe-
TEOPOJOrHYECKOro peKHMa BOJIOEMOB.

Brnepsole B oTedyccTsCcHHON NPakTHKe pacueT BoaHoro GaJjamca
Opla1 soinosaded JI. C. beprom na npuMepe ApaJjibCKoro Mops B Ha-
yaJie TeKyllero croJeTHs, MO3JHee, B TPHAUATBLIX rogax, COOTBeT-
CTBYIOLLHE HccaenoBanua Oblu mpoussejicHn M. B, Moasanonsim
anst 03, Jlagoxcekoro. KM3-3a orpaHuYeHHOCTH HCXOJHBIX MaTepHa-
JOB HaOJIOAeHHH B OOOHX cJyyasiX BOAHBIH OaJaHc pacCuHTHIBAJCA
TOJILKO B I'OJIOBOM paspese 3a CPeAHHH MHOrOJETHHH IepHOJ, NpH
9TOM pacueT HPOH3BOIHJCS MO YNPOUIEHHOH cXeMe, IpeaycMaTpH-
BaloOlleH OLeHKY BOAOOOMEHa uepe3 MOBCPXHOCTL BOJAOEMa OCTATOMU-
HBIM YJIE€HOM ypaBlieHHd BOAHOTO OaJjiaHca.

bosee nerannHble HCCJAeOBAHUSA, BKJAIOUAOUIHE paslelbHOE
H3YUeHHEe I'JTaBHEHIIHX KOMIIOHEHTOB € COCTARBJCHHCM BOJAHOro Ha-
JaHCca 3a OTAe/bHble TOJAbl H MeCfillbl PacueTHOro MNeprHoia, ObLIH
HauaThl € [OPOEKTHPOBAHHEM THJIPOTEXHHUYCCKOTO CTPOHUTEJbCTRA
B OacceiiHe KPYMHEHIINX BHYTPEHHHX BOJOEMOB H OCYIIECTBJEHHEM
BOJAOXO3AHCTREHHBIX MEPONPHATHH, HAaNpaBJeHHBIX Ha MCNOJAb30Ba-
HHE BOJAHBIX PecypcoB OT/eJbHLIX 03€ep.

BecectopoHHHe BOAHOOAJJAHCOBBIE HCCJAEAOBAHHA OBIIH HAYaTh
B TPHAUATBIX rogax noj pvkoroacteom B. K. Ilasmizora Ha 03. Ce-
san [40]. B pesyabrate 3THX HecjaenoBaHuii ObLIO AaHO THAPOJIOTH-
yeckoe 000CHOBAHHME BHNOCJHEJACTBHH PeaJiH30BaHHOro IpoeKkTa Kac-
kajga Cepan-PasjaHckuX TruipoysioB, pa0oTalomHux 3a cueT no-
MYVCKOB BCKOBBLIX 3amnacon 03, CepaH. Hapsny ¢ usyueHHeMm Boji0eMa
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¢ npeodpas30BAHHLIM PEKHMOM HAOJIOAEHHA Pa3BepTLIBAJIHCL H Ha
APYTHX O3epax, B TOM WUHCJAE Ha BeawHudaiillem osepe mupa — Kac-
nuiickoM Mope. PesyabTaThl 3THX paboT B COPOKOBBIX roiax Obliu
o60o0uensl B. J1. 3aflkoBbiM, H Ha HX OCHOBaHHH Obljla HPOH3Be-
JeHa OLEHKa NpHxofa-pacxoia soaun Kacnuiickoro Mopsi 3a MHO-
rojetaiit nepuoda. PabGotsl JlasbigoBa n 3afikoBa sBHJIHCh OCHO-
BOMNOJATAIOUIMMHA TIPH HW3VYeHHH BOJAHOro OaJjaHca BHYTPCHHHX
BOJ0EMOB, MOCKOJbLKY B HHX NOMHMO KOJHYECTBEHHOH OUCHKH BOA-
HBIX PeCYypcoB KPYNHLIX H BaKHbLIX B HAPOJAHOXO35iHCTBEHHOM OT-
HOIICHHH BOJOEMOB cojJiep¥kajiuch paapalboTaHiblie Ha OCHOBaHHH
060011CHHA CeTeBbIX H CHellHaJbHbIX HaOJIAEHHH MeTO/bl pacuera
cocTaBJAIOIIKHX OGaJjaHca Kak AJAs1 BOJOEMOB € eCTeCTBEHHLIM pe-
AKHMOM, TAK H JAJSA BOAOEMOB C HapyuieHHeM COOTHOINEHHS TpH-
X0ja-pacxoaa BOAbI (HepaBHOBeCHb OGaJaHc). ITH MeTOAbl CO-
BePUIEHCTBOBAJHCL H VTOUHAJHCL B Tpoliecce jajbHeHIIero pas-
BHTHA BOAHOOANAHCOBBIX HCCJACAOBAHHH, KOTOpPbie BLINMOJAHAJHCD
OT/JACJbHBIMH HCCAEOBATEASAMH H IEJbIMH KOJJIEKTHBAMH H, TIO-
CTENeHHO PpacnpocTpaHssich, OXBAaTHJIH INOYTH BCe KpPYMNHeHITie
o3epa crpansl, B Hacrodllee ppemsi cocTaBJ/JeHa KOJHYeCTBCHHAsA
OIEHKA BOAHBLIX pecypcoB OGoabiuuHcTBa riaBHermux osep CCCP
(7, 8, 16, 23, 25, 40, 54—56, 59, 60, 78, 91, 92]. Iaa MaaLIX 03¢p
pacueTrnl BoaHOro 6GaJjaHCa NPHMEHHTEJBHO K ONpeleseHHi0 NpH-
X0/la-pacxojla BOJAbI 32 MHOTOJICTHHH TEepPHOj BLINOJHEHL AAA OT-
neqbHBIX BoaoemoB pasubix pafioHos CCCP u naunbGosaee noano anas
osep Cesepuoro Kasaxcrana u Ypana [2, 74].

C OypHBIM pa3sBHTHEM THAPOTEXHHYECKOro CTPOHTC/ALCTBA, pas-
gepuypimerocds B CCCP nocae Beaukoit OTeuecTBeHHOW BOHHLI H
CONPOBOKAABIIETOCA COOPYIKEHHeM KPVMHLIX BOJAOXPaHHJIHUL, BO3-
HHKJa HeoOXOAHMMOCTbH B IOBCEJAHEeBHOM YueTe 3amacoB BOJILI 3THX
BOJOEMOB M pa3paboTKe MEpONPHATHI 110 HX palHOHaJbHOMY HC-
nojabsosanuio. ljasi omepaTHBHOro yuera HaJHYHBIX 3a11aCOB BOJAO-
XpaHHaul, norpeboBajJHch CBeJAeHHs O BOJHOM OaJaHce BOJOXpa-
HHJHIL 338 KOPOTKHC HHTEPBaJILl BPeMeHH — Ce30HbI, MeCHIlbl, a aJs
paspaboTKH cnoco6oB 3(PeKTHBHOTO HCHOJIb30BaHHA PeCcypcoB BO-
JOXPAHUJIHIL BO3HHKJA HeOOXONHMOCThE B YCOBEPIIEHCTBOBAHUH
METOMOB FHAPOJOrHYeCKHX MPOrHO30B NPHTOKA, OGasHpyWOMHXCS Ha
AaHHBIX O TIPHXOJe-pacxojie BOJIbl 34 €lle MeHee MNPOJAOJKHTENb-
HLIC OTPE3KH BPEeMCHH — JICKajbl, NeHTaanl H jaaxe cyTkd. [lpume-
HHTEJABHO K 3THM 341a9aM METOAH T'MAPOJOrHYecKHX HaOaI0/leHHH
I PacyeToB, OCHOBBLIBAIOILMECS HA JAHHBIX ceTeBblX HaOJMI0/CHMIL,
He oOecneyHBaJH MoJyyeHHe HeOOXOJAHMBIX HCXOJHBLIX MATEPHAJOB.
B cBsI3H ¢ 3THM C COOpPYKEHHEM BOAOXPAHMJHIL HA THX CTaJH NpO-
HABOJUTBCH HCCJAE/IOBAHHA 110 pPACIUMPEHHOlT nporpamme, BbinoJ-
HsieMble CHNelHaJH3HPOBAHHBIME THAPOMETeOpoJIOrHuecKHMu obcep-
patopusaMup  (CMO) wu osepusimu  cranuuamu (OC) ruapomer-
cay:xoul. Cuaamn T'MO n OC nHa BOJOXpaNHJIHILAX H HX IPHTOKaX
CO3/1aHa pAa3BeTBJEHHAS CCThb MYHKTOB PEryvJsipHbIX HaOGJI0/ICHUIL.
OnnospeMeHHO CO CTAaHOBJEHHCM H PacUIHPEHHEM CHCHHAJH3HPO-
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BAHHOH O3€PHOM CETH pa3BHBAJHCL TEOPETHUYCCKHE H SKCIEPHMCH-
TalbHble HMCCJACAOBAHHSA, HANpapJeHHble HA COBepllIeHCTBOBaHHe
METOJOB H3YUCHHA H pacuera I'MPOJOrHUECKOrO peKHMa BHYTpeIl-
HHX BOJIOEMOB M HX BOAHOro Oananca. PaspaGarbiBajuch M VTOY-
HAMUCE NPHHIKNBL pasMellennst HalbaiolaTe/IbHOH CeTH HAa BHVTPEH-
HUX BojoeMaXx, cnocobul 00paboTKH MaTepHaoB HAOGMIOAEHHTT H
METOAB pacueTa raaBHEHIINX COCTABJASIOMINX Ganaaica — MoBepx-
HOCTHOTO NPHTOKA, CTOKA HA TMAPOY3Jax, HCNAapPeHHs ¢ BOAHOIN II0-
BEPXHOCTH M aKKYMYJslHH B valle o3ep H BojAoXpaHuaum [14, 20,
26, 31, 51, 66, 76, 85]. T meroubl c VUETOM ONHBITA COOTBETCT-
BYIOLUHX paboT W HAOGJMIOAEHHIT HA JaHHOM BOJOEME HCIOJb3VIOTCH
[IPH COCTaBJIEHHH ONCPATHBHBLIX (aJaHCOB BOJOXPAHHJHIL, DPe3yJb-
TaThl pacyeTa KOTOPHIX PEeryJasipHo nyOAHKVIOTCH B H3laHuu «Ma-
TepHaJel HabJ0NeHHH Ha 03epaXx H BOAOXPAHHJAMILAX», 4 IS BO-
AOXPAHHJHMLL C€ MHOroJIeTHUM pajgom HabaoaeHufi oboblieHs
B CBOAHBIX paboTax, XapaKTEePH3IVIOLUIHX THAPOMeTeOPOJOrHuecKHil
pexXHuM BOJAOXpanuJaHIL [32—34].

B Hacrosiuie# paborte cHcTeMaTH3HPOBAHBI H O6G0OIICHLE MHOTO-
UHCJeHHbIe ONyOJHKOBaHHbIE paboThHl M JHUHBIC HCCJENOBAHHS
dBTOpa TO pacdeTy BOAHOro OajlaHca 03ep H BOJOXPaHHJMIL



[anaBa 1

Oowme cseneHus
o BHyTpeHHux Boaoemax CCCP

Cpe/siu OrpoMHOI0 KOJHYECTBA BHYTPeHHHX Boaocmos CoBETCKOro
Colo3a 1no xapakTepy Ppacxo/l0BaHHA H HaKOIJIeHHSI BOABI BbIJE-
JASI0TCA JBa THIMA BOAOEMOB: 0O3€pa M HCKYCCTBeHHble 0O0pasoBa-
HHUAl — BOAOXPaHHJHILA. BojoxpaHuaHila CO343aI0TCHA B LCJAX
BPEMEHHOIO  3a/lepXKaHHsA CTOKa BOAH, [epepacHpeieaseMoro
B COOTBETCTBHH C HYKJAaMH BojaonorpebJieHHs B TeucHHe roAa,
4 Y KPYNHLIX BOJOXPaHHAHLL ¢ 60JbIIOH C/IMBHONH NMPH3MOH — MEXAY
CMEKHBLIMH roJlaMH PA3JIHYHONA BOAHOCTH (BOJAOXPaHMJIMLULA MHOTO-
JIETHEro peryJHpoBaHu).

PexkHM  pacXOA0OBaHHS BOJAbl, CO3/1aBaeMblH HCKYCCTBCHHO Ha
BOJOXPAHHJIHILAX H CKJAAALIBAIOUIHHCA NMOA BJAHAHHCM [PHPOJIHLIX
VCJIOBHIT HA O3epax, onpejeisieT pasjHuyHe B CTPYVKTYPe HX BOJIHOTO
Oasanca. Y BOJOXpPaHHJHIL, HE3ABHCHMO OT MX reorpaduyeckoro
10JIOKeHHs, B pacxoiaHoi vactu 6asnanca Bcerjla npeodJjajaer CTOK
Haj HCHAapeHHeM, a y 03ep COOTHOWEHHe PacXOAHbiX KOMHIOHEHTOR
faqanca onpeaessieTcst CTeleHbIo NpoTouHocTH o3epa. Osepa pas-
AeaAdTess Ha nportounble H OeccroyHnsie. [Iporounsie osepa, pacho-
JIOJKCHHBIE B 30HC JOCTATOYHOIO M H3OBITOYHOrO YBJIaXKHEHHH,
a Takxe Ha OoJabIIOf BHICOTE B ropax, OCHOBHYIO 4acTb €XKerojHo
BO30OHOBJSICMBIX 3aMacoB PAaCXOAYIOT Ha CTOK, OCYIIECTBJISIEMBIH
NOBEPXHOCTHBIM MWJIH 110J3eMHBIM IyTeM; OeccTO4YHbIC O3epa, pac-
pocTpaHenibic B 00JacTH HEAOCTATOYHOrO YBJAXKHEHHS, — IJ1aB-
HLIM 00pa3oM Ha HCnapeHue.

[lporounocTh onpeneasieT COOTHOLIEHHE HE TOJLKO PacXOHBIX,
HO W NPHXOAHBIX KOMIOHCHTOB BOJIHOro OaJjlaHca: ¢ TOBbILIeHHeM
HPOTOMHOCTH BO3PAcTacT V/ICILHHH BeC INIPHTOKA TO0 CPaBHEHHIO
¢ BOAOOOMEHOM 4epe3 MNOBCPXHOCTh BOJOeMa 33 CUeT OCaJAKOB H
COOTBETCTBCHHO H3MCHHETCH POJAL HE]’[EPEHHH B pﬂ{l‘ﬁﬂﬂllﬂﬁ ydCTH
OGanauca. IlostoMy y MNPOTOUYHLIX BOJOEMOB, pacmoJIOKeHHbIX
B OJAH3KHX KJHMAaTHYECKHX YCJOBHAX, HO pas3jHYaloOUIHXCA MO CTe-
HeHH MPOTOMHOCTH, COOTHOUIEHHE COCTaBAAONINX (ajaHca CKJaahbl-
BACTCH MO-pasHOMY.

”]‘.IﬂTD‘H{DETI: 3aBHCHT OT OTHOCHT/JLHOIO pa3Mcpa DBOI0CMA,
KOTOPLIFE TPHHSATO XapaKTepH3oBaTh Koadpduunentrom K= ‘;.“
HYeMBIM TOKasaTeJieM TJIOWANH BojloeMma, rae fq--naouans 3ep-
a1 pojoema, a F — miowaanb ero sogocbopa.
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Koapdpuunent K uamensiercss y pasubiX BOJAOEMOB B IIHPOKHX
npejesax, OJAHAKO y BOJOXPAHHJHMIL OH Ha HEJBI NOPSAJAOK HHKKeE,
HEM Y 03€p, YTO CBHACTENBCTBYET O BBICOKO NPOTOYHOCTH BOIO-
XPaHnjiiit, MOCKOABKY MJolaib uX Boaoc60pa MHOrOKpPaTHo npe-
BLIIACT NJoWaAb HX sepkaya (raba. 1). Osepa xapakTepH3ViOTCs

Tabanna |
[lokasartenb NAOMAAH NPOTOYHBLIX BOXOEMOB
Maomank, kv
Oaepo K
o3cpa spogocBopa
OHemckoe 9 630 ol 500 0,18
JTanomeroe 17 700 258 000 0,06
Uyacko-ITekosckoe 3 550 44 200 0,08
Hanmenn (1 200) 66 300 0,02
baiigan 31 500 240 000 0.06
CacuiKKoab 736 2 430 0,30
Cepan (B ecTecTBEHHOM 1420 3 580 0,40
COCTOSHHH)
Xanka 4070 16 900 0,24
Maowanb, xm?
Bogoxpannanuge Y K
ROAOX P H I sozocbopa
PribuHCKOR 4 550 146 000 0,03
Kamcxkoe 1510 166 000 0,009
KyiiGuinenckoe 6 500 1190 000 0,005
Kuesckoe - 920 239 000 0,004
K axosckoe 2 150 482 000 (0,004
Lnmasnckoe 2 700 249 000 0,009
Kpacnoapckoe 2000 289 000 0,007
Bparckoe 5 000 730 000 0,007
Kajipakkymckoe 513 90 000 0,006

0oJlee HH3KOH IPOTOMHOCTBIO, yMeHbIIAIOWleAcs ¢ NOBHIIEHHEM

34CYIIJTHBOCTH paHoHa, a B 30HE HCAOCTATOUHOrO YBJaXKHEHHST OHH
MoJHOCTbIO Oeccrounbie. [lpocTpancTBeHHOE pacnpesesenne mpo-
TOYHBIX H OECCTOUHBIX O3ep, CjeAyiollee 30HAJALHOMY H3MEHEHHIO
NoTeph CTOKAa 3a CYET HCMapeHHs ¢ HX HNOBEPXHOCTH, MOMKHO OXa-
PaKTEpH30BaTh, HCNOABL3YS NpeatoxkeHHsie A. A. CokosoBsM B pa-
Gorte [81] kapTorpaMmy puc. 1 u BuIpazkeHnne

_,,33,___;(( z—;:+y. ) (1.1)

rae Ay — CHHIKEHHEe HOPMBI CTOKa (B NPOUEHTaX) NOJA BJAHSHHUEM
03€p HJIH B pe3yJabTaTe CO3JaHHs BOAOXPaHMJAHINA B Oacceline
PEKH; Z—TroJ0BOe HCHapeHHe ¢ NOBEPXHOCTH o3epa (BOAOXPAHM-
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JHLLA), MM; X —r0jl0BO€ KOJHYECTBO OCAJIKOB Ha 3epKaJo o3epa
(BOAOXPAHHAMNIILA), MM; Y — rOJIOBOH CJI0il CTOKa B paiioHe o3epa
HJH ¢ [IJIoWa/id, 3aTomaseMoil BOAOXPaHHIANIIEM, MM; § — TOJIOBOH
CJOH CTOKa B CTBOPE HHXKe o3epa (BOAOXpaHHJAHILA), MM; K —
A0J1s1 IJolaAn o3epa (BOAOXPAHMIHILA) MO OTHOWEHHIO K TO-
maan sojpocbopa (nokasareab nJolllajl BOAOCMA) B NPOLEHTAX.

[TOCKOABKY H30JHMHHHM Ha KapTorpaMMme XapaKTepH3VIOT coboii

YHCJEHHBLIC 3HAYEHHS OTHOIIEHHS E_‘;+F‘ =@, KaprorpaMmMa B liC-
JOM npejacrapisier cobon KapTy yAedbHEIX NOTEPb CTOKa MPH O3ep-
HOCTH, papHolt eannuue. Maoannus 1,0 Ha 310fi Kapre o3mnauaer,
YTO NPOIEHT NMOoTeph paseH NpoleHTy o3epHocTH. K jory or 3710il
H30JHHHY TIOTEPH CTOKA YBEJHUHMBAIOTCA, MHOTOKPAaTHO BO3pacTtas
B NOJYNYCTHHHBIX M IVCTBIHHBIX o0JacTax, OJjarojaps ueMmy o3sepa
3THX PaHOHOB B TNOAABJAAONEM OOJbUIHHCTBE OECCTOUHBIC,

Teppuropuss Coserckoro Colosza Gorarta o3cpaMH, N0 JaHHBIM
['ocynapcTBeHHoOro BoaHOro Kajacrpa, oblilee UHCJ0 o3ep B cTpaHe
COCTABJACT OKOJIO 3 MJH. PasjuyHble 110 HPOUCXOMKJIEHHIO H Teo-
rpaduueckomy mnoaoxenuio oszepa CCCP kpafine pasnoobpasnbl
N0 pasMepaM, B HX YHCJO0, HApPSAAV ¢ KPYNHEHNIHMH IO IJIOLLaH
CpeiH o3zep Mupa ApajbCKHM MOPEM H HENOJHOCTBIO OTHOCHAIIHMCSH
K Tepputopun CCCP Kacnuiickum mopeM, a Takike riayGouadlnuM
03. Bailkas, BXOJAHT OKOJIO JABYX AECATKOB O3ep, NJollajb KazIOoro
H3 KoTtopuix npepniwaer 1000 kM2, M OrpoMHOC UHCJAO BOJAOEMOB
C IVIOWLA/IbI0 OT HECKOJBKHX COTCH H AECATKOB KBaAPaTHLIX KHJIO-
MeTPOB A0 COBCCM MAaJblX, B TOM YHCJEe IEePHOAHYECKH MOJHOCTLIO
nepecuixaioumux.

[Tapamerpul raasuediminx o3ep CCCP npupenedst B Taba. 2.

Tabarua 2
Kpynuefimue ozepa CCCP

Maomans, Obvuewm Miomtans Obbpem
Oaepo K2 osepa, Ku? Oacpo KME o3cpa, ku?

Kacrmiickoe mope | 374000 | 78200 | Tafimup 4 560 13
Apasbckoe mope 64 300 1020 ) Xauka* 4070 18,5
bafikan 31500 [ 23000 | Yyncko-Tlekosekoe | 3 550 25,2
baaxam 18 200 112 | Asakoan 2650 58,6
Jlanoxckoe 17 700 N8 | Yaum 2 500 4.3
Onexcroe 9 630 295 | Tenruz 1 590 -
Heenk-Kyab 6 200 1730 | Cesan (npum cpa- 1230 38

Gotke na 20 m)

* HenoanocTuio otHocHTes K Teppuropun Corerckoro Coosa.

llo tepputopun Colo3a o3epa pacnpejeieHn KpaiHe Hepasllo-
MEpPHO: Hapsjy ¢ paHOHaMH, H300MJYIOLUHMH O3epaMH, HMEIOTCH
paioHbl, B KOTOPLIX O3epa OTCYTCTBYIOT BoBce. O6aacThio HaHGO0Jb-
LICro pacnpocTpanHeHHss o03ep SBJASAETCS CeBepo-3anajHulii panoH
(Osepnmiit Kpait). 31ech TONLKO HAa TeppUTOPHH Kapesanu HacuuThi-
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Baercad csoime 42000 ozep, sanumawwux Oogaee 10% sTolt TeppH-
topiu [80]. OrpoMHoe uHC/A0 03ep, NpPeHMYLIECTBEHHO MaJbiX, pac-
MOJIOAEHO B NPHNOJAAPHBIX paHOHax CTpaHbl, a TaKxce B 3anajHoM
Cubupu, B Ceepuom Kasaxcrane, B [Ipukacuuiickoit HH3MeHHOCTH,
B 3akaBkasbe H B Cpeanenn Asun. Pacnosoxclnsie B mpejenaax
OJHO¥ JIaHAWA(THOH 30HLI, 03epa HMeT OOLIHE HepPThl THAPOJIO-
FHYECKOro pexHMma, Ho NPH 5TOM HCKJIOYCHHe COCTaBJAIT Kpyn-
HeHIllHe 03epa, YHWKaJbHble CPEJH MAacChl MaJbiX H CPeJHHX O03ep
He TOJBKO 110 pasMepam, HO H N0 MJ0UWAaAH Boaocbopa, 3HAYHTEb-
Hasi 4aCTh KOTOPOro pacnoJiaraercs 3a NpeacJaMH JaHHON JaH/-
macgpTHOH 00JacTH, T. €. OTJHYAETCA YCJAOBHAMH ITHTAHHUA.

llpu oTHOCHTEALHO HEOOJBIIOM YHC/JAe KPYNHEHLIHX Oo3ep HX 3Ha-
yeHHe Mo 3amacaM 3aKJIOUeHHOH B HHX BOAb orpomHo. CorJaacHo
nmojcueram P. E. Hemxuxosckoro [65], cymmapusiit o6bem BOAHI,
3akJo4YeHHbll B yawe Bcex ozep CCCP (3a uckawyenuem Kac-
NMUACKOTO MOPSi), HPEBOCXO/JHT €ro HE.I'IHLIHHg' B pycJax peK MOYTH
B 60 pas u cocrasiasier okoso 28 thic. kM®. Ilpu sTomM Ha A0410
KPYNHEHIHX o3ep npuxoaurcs Gojee 979% obuero o6beMa o3ep-
HBIX BOJA, npuuem 82Y% sTOro KoAHYECTBA HAXOJAHMTCA B valle
03. bafikan. Baaronaps cocpejoTOUEHHOCTH O3EPHBIX BOA B yalie
KPYNHBIX O3€p MMEHHO 3TH BOAOCMBI 1CJecO000pa3Ho HCNOAb30BaTh
B KauecTse HCTOUHHKOB BOJAO3abopa st MOKPBLITHA AedHIHTA BOJbI
NpH BO3pacTawilieM norpebaeHHH ee AJS TPOMBIIIJIEHHBIX HYX],
BOAOCHAOKEHHS H OPOUICEHHS 3aCyUIMHBHIX 3eMmelb. ExuHoBpemeH-
Hbli OTHEM BOJABI JNIS1 3THX ueaei, corsacuo aaudeim C. JI. Bena-
posa [17], moxer pocturath 337 KM% uTO COOTBeTCTBYeT CyMMmap-
HOMY 00bLeMy BOJbI, 3aKJIIOUEHHOMY B PeryjHpylollel npusMe Kpy-
HeHiuux osep. Ilpasaa, B wensiX COXpaHeHHst HAJAHUYHLIX 3anacoB
O3€PHLIX BOJA €AHHOBPEMEHHBLIC OTHEMBbI €€ B MaJIOBOAHLIE NEPHObI
JOJZKHB BOCNOMHATHCA TNOBLIUEHHBIM [PHTOKOM B MNOCJAEAYIOLIHE
MHOrOBOJHBIC T'OJbl, B CBA3H C 4YeM, KakK yKasoiBaeT Benapos, 3a-
00pbl BOJLI CJAEAYET NPOH3BOAHTL C YUETOM BO3MOMKHON BapHAaUHH
NPHTOKA, 3dKOHOMEPHOCTh H3MCHEHHSI KOTOpPOro Ja0JKHa OBITh
H3yueHa NMPHMEHHTC/IBHO K YCJOBHAM KaxKAOro KOHKPETHOro o3sepa.

HHucao BHYTPEHHHX BOAOCMOB BO3POCJO 3a CYCT YiKe CO31aHHBIX
BOJIOXPAHHJHLL H HCMPEPLIBHO YBEJHYHBAETCS 3a CYET CTPOALLHXCSA
H HameuaeMblX K crpouTenabcTsy. [To naHHbIM Kaaacrpoporo yuyera
BHHWHI um. b. E. Beneneepa, Ha 1973 r. B cTpaHe HACYHTHIBAJIOCH
684 popoxpaHuaHIna, u3 HHX cBbie 200 MHOroeMkHe, 06beM Kaxk-
JIOT0 U3 KOTOpLX mpesbiiaer 50 Man. M3, npu 3TOM y KpymHBIX
OH JIOCTHraeT HEeCKOJIbKHX KyOMYeCKHX KHJIOMETpPOB, a y KpPYMHeH-
HIHX — flaike ACCATKOB KyOHYecKHX KuJaomerpoB. OcrajbHble H3
YUTCHHBIX BOAOXPAHHIHIL uMelT obbeMm oT 1 go 50 man. m3. [To-
MHMO KPYNHBIX H CPEAHHX BOJAOXPAHHJHLUL CYLIECTBYIOT COTHH Ma-
JOCMKHX H MeJAb4aHITHX BOJAOXPAHHJIMII-TIPYAOB, pacnpocTpaHeH-
HBIX TPEHMYLIECTBEHHO B 3aCYIUIJIHBBIX PaHOHAX CTPaHbI.

[To nuiomaan BOAOXpPAaHHAWILA NPHHATO HOAPA3AENATH Ha Ma-
JAnle, CpeiHHe, KpynHble M KpynHeHluine. Bogoxpamwaumia ¢ mjo-
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naabio ao 50 xkm? cunralores MadabiMu, 40 250 kM2 — cpeaHHMH,
10 1000 km* — kpynubsimu, cseiie 1000 kM2 — Kpynuefiiuumy.

[lo xapaxrepy Xo03afiCTBeHHOr0 HCHOJbL3OBAHHS  BOJOXpPalH-
JHINA TOAPA3NenslioTess Ha KOMILJICKCHBIE H LEJEeBOro HasHaueHHs.
Kpynneitiuue, kpynupie n MHOrHe H3 CPEAHHX BOJAOXPAHHJHIL OT-
HOCAITCH K rpynne KOMINVICKCHBIX, OHM NpeJHa3HaueHbl JJs1 PeLIeHHs
3ajau SHepreTHkH, Tpancnopra u opolleHus. Magawe Boaoxpa-
HHJHILA HMEIOT 1EeJeBOe HA3HAUCHHEe, B 34CYLLIHBLIX paloHax OHH
HCNOJABL3YIOTCS B OCHOBHOM /LISl OpPONIeHHS, B APYrHX paloHax —
B 3aBHCHMOCTH OT NOTpeOHOCTH B BOAE JAJS Pas3JIMYHBIX Teneil: aas
MaJOH sHepreTHkH (ceabckux ['2C), BojlocHalKeHHS ceabCKHX
HACEJCHHBIX MYHKTOB, PbLIOOpasBefieNHsl MJM NMHTAHWA BOXHOTPAHC-
NOPTHBIX MATHCTPAJICH B HABHTaLlHOHHBIH NEpHO.

Ilo xapakrepy oOpasoBaHus BOJLOXPAHWJHINA pPa3jleasioTcs Ha
O3epHble, pPEUHLIe, O3€PHO-peUlible, BOAOPA3AebHLICE H HAJHBHBIE,
Osepuble BOAOXPaHHAHILA OOPa3ylOTCsl PEryJHPOBAHHEM CTOKa
PEKH, BBHITEKAIOLEH H3 03epa, pPCUYHbIE — COOPVIKEHHECM IIJOTHHLI
B Z0JIHHE PeKH, BOAOPa3jle/ibHbiC — NyTeM I0JauH BOJALI Yepe3 Noj-
MIOpHBIE COOpYKeHHA B OaCCeHHBI JIPYrHX peK, HaJHBHBIE — nepe-
OpOCKOJi CTOKa BO/ALI B 3aTOIJsieMOe MOHUMKEHHE peabeda.

Ecsan mioTHHa B HCTOKe BO3BOJAMTCH B 3HAUHTEJNBHOM YaaJeHHH
0T o03epa, 00pasyercs 03€pPHO-PeYHOe BOLOXPAHMJMILE, MNPCACTaB-
Jsioulee co00i COYNCHEHHE 03€PHOro H peuHoro 6bedos.

IlpuMepoM o03epHBIX BOJAOXDAHMIHIL #ABJAIOTCS KpYNHEeiillne
B CCCP BepxHecBupckoe u baiikaabckoe, mnepsoe odOpaszoBaHo
noanopoM 03. OHeXCKOro oT NJOTHHB Ha p. CBHpb, BTOpOC —
noamopoM 03. bafixanm or HMpxyrckoro ruapoysaa Ha p. Aurape.
PeunbiMn BojoxpanunuiiaMu spasiores Boamckne, JlHenposckue,
AHrapckue u Jpyrue BOAOXpaHHJMILA Ha pekaX. K umcay Bozopas-
JAEJBHBIX OTHOCSTCS BOJOXpanHJHILle XHMKHICKOe H IlecToBCKOe Ha
KaHaJse uM. Mocksbl, Kaprnosckoe u Bapsaposckoe Ha Bouro-
Honckom kananae. Ilpumep HadmBHOro BojoxpaHuaHa — KaTra-
KYpranckoe, pacnojoxennoe Ha Ttepputopuun CaMapxkaHackoii 06-
Jactn Yabexkexoii CCP u obpascoBannoe 3a cueT nepeOPOCKH CTOKA
N0 MarucTpajbHOMy Kanajdy us p. Kapanapou. Os3epHo-peuyHBIMH
BOMOXPAaHHJHIIAMH ABJAIOTCS BoJaxopckoe, praouawiee 03. Miab-
venb, Hlexkchunckoe, Bkmouaiouice o03. Benoe, u Byxtapmunckoe,
BKJIIOUAlOLee 03, 3alicaH.

HecmoTps Ha MHOTOMHCIENNOCTL MaJble BOAOXPAHHJIHILA W3-34
PaccpeloTOUCHHOCTH HX TO TEPPHTOPHH M HEOOJLIION AKKVMVJIH-
P}’lﬂﬂlﬂﬁ CMKOCTH B HeJOM OKAa3blBAKT He3HaYHTeJJILHOe BJHAHHe HAa
CTOK PEK, B TO BpeMd KaK KPYNHBHE BOLOXPaHHWJIHILA, OCOOEHHO
pacnoJio;KeHHbIe KacKajlaMH 1[0 JUTHHE peK, CVIIeCTBEHHO mpeol-
pPasyioT ruipoJIoTHUECKHE VCJAOBHSI PeuyHbLIX cueteM. MHorne M3 aTux
BOJOXPAHHJHIL, COM3MEpHMLIe MO TWIOMAAH ¢ KPVITHCHIUHMH 03e-
PamMH, KODEHHBEIM 00pasoM H3MEHAIT CTOK pek, ofecneunnas GoJee
paBHOMCpHOe pacrpejieJienne ero B roay. B Hacrosiee spems
KPYNMHCHIIUMHK BOJOXPAHUAHLIIAMH NPAKTHUYECKH NOJHOCTBIO 3ape-
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ryjaupoBad ¢1ok pex Boaru, Kamwei, Inenpa u uvacrnudo JloHa,
Anraps, Coippapou, O6u u Enucesn. Ilpogoamaercs coopy:ieniie
BOJAOXpaHuaull, Ha pexaX CubupH u mnepBoro BOAOXPAaHHJIHILA
B Oaccefine p. Amypa, Ha p. 3ee.

Ilepeuenb raaBHeHINHX JeHCTBYIOUNIHX H CTPOALUUXCA BOJAOXpa-
HUJIHLL ¢ YKa3aHHEeM MX OCHOBHLIX MapaMeTpoB NpHBeaeH B TadJ. 3.

BoaoxXpannuaHila H3MCHAKT CAOKHBIIHACA 10J BAHANHEM NpH-
PONNBIX VCAOBHH THAPOJOTHUECKHH peXHM, a TaKikKe MJIaHoBoe
oucpTaHHe H pasmepnl npeo0pasyeMbiX HMH O0BEKTOB. ekt
5TOr0 H3MEHEHHsI BO3pacTaeT ¢ VBeJHYCHHEM pasjHuHdg B Xapak-
Tepe HCXOAHOTO H 3aHOBO co3jlaBaeMoro Bojgoema. C oOpasoBaHHCM
O3€PHBIX RBOJAOXPAHHJAHINL TNPOHCXOJAHT OTHOCHTEJABHO HEﬁ{}JII}IHD{':
MOBBIMIEHHE YPOBHA 03¢pa C COOTRETCTBYVIONIMM H3MeHeHHeM TI0-
LIa/IH ero 3e¢pKaJta, B pe3yabTaTe 4ero OCyILecTBJSIeTCs JHIIL He-
bonblIoe H3MEHeHHe pervaupyvoouleii eMxoeru ozepa. C cosznanneMm
PEYHHIX H BOJAOpa3le/bHBIX BOJOXPaHWIHIL KOPEHHLIM 006pa3zoM
HIMCHSIIOTCH YCJOBHSI YUdCTKa PCKH, Ha KOTOPOM 3aTOIJIEHHEM
MPHMBIKAIOUIHX * YUACTKOB CYIUH CO3/1aeTcs O03ePOBHAHBIA BOj0OEM,
rjie MPOHCXOAUT paciiacThIBAHHE CTOKA M YBCJHUMBAETCH BOI000-
MEH Uepe3 BO3POCINYIO IJIoaib BOAHOIO 3epKaJia, H3MEHTIOMYVIOCH
B TeUeHHe rojla B CBSI3H C X0JIOM HAKOIJIeHHSI H cPalOTKH aKKVMY-
JAUPYEMBIX 00beMOB BOJL. O3e¢pHo-peuHble BOAOXpPAHHJHILA, CY-
IECTBEHHO npeodbpasys pexuM 3aTONJASIEMOro MMH pedHoro Obeda,
B MCHDbLIEH CTeneHH CKasnBawTcsd Ha o3epe. B 3aBHCHMOCTH OT OT-
METOK YPOBHJ O3€pa H CONPAraloerocs ¢ HUM peunoro Obeda
ocyulecTBiasercs mnojaronaenHe osepa. [lpn  BeicoOKoli oTMerTke
yposhst, Oanskoit k HIIY, noanop or naoruHpl pacnpocrpansiercs
Ha 03€po; B 3TOT HEPHOA OHO NpeBpallaeTcs B BOLOXPaHHJHUIILE.
C moHuyKenneM yposHst peuHoro Obea u o0pazoBaHueM nepenaja
YPOBHEH MCXKIAY 03epoM H pPeKoil oszepuuiit Oved mnpeppamiaercs
B npotoyHoe o3epo. Takoi pexum xapaxrtepeH Aas ozep HMabMeHb
i bedoro. Tak, Hanpumep, B MHOrOBOJHBIE TOABLI LPH TPOMYCKe
BECEHHETO TMOJOBO/AbLsSI NPOHCXOJAMT HHTEHCHBIas cpadoTKa pyeao-
BoH uactH BAXp IlllekcHunckoro u nepenajg yposHeit mMexay o3. Be-
JapiM 1 cteopom Lllekcuunckoit 'OC moxer npespiath 1 M.

KopeHHbIM 00pa3oM H3MEHSIIOTCA IHJIPOJIOTHYECKHe VCI0BHA
YUaCTKOB CYIUIM, 3aTOMISEMbIX HAJHBHLIMH BOAOXPanuIHIIaMH, Pe-
KUM  3THX HOBLIX BOJHBIX OOTBEKTOB B OCHOBHOM ONpejessercs
HCKYCCTBEHHO pPervjiupyeMbIMH Tojadyeli H pacXoa0BaHMEM BOJIH,
Ha KOTOpble HANAaralTCsT HeCBONCTBEHHBIC OC3BOAHBIM VYACTKAM
CYIIH NPOIECCH HCHapeHHsd ¢ BOJHOH NMOBEPXHOCTH H ¢ VBJayKHel-
IIOH MOBEPXHOCTH J0XKa, ODHazkaemMoro npu cpaboTke ROJOXPAHH-
JHIla B MEPHOA NOJHBA 3aCYLITHBBIX 3CMCJIb.

Paznble 1o xapakrepy saTonieHHHX 00BEKTOB BOAOXPAaHMININA
CYIIEeCTBEHHO pa3auyaiorcst no Qopme, mpuuem HauboJbllee pas-
JHYHEe HMeeT MeCTO MeX/AY O3CPHBIMH M DPCYHBIMH BOJIOXPaHHJIN-
wavu. OsepHble BOAOXPAHMJNILA B OCHOBHOM COXPAHSIOT OuepTa-
i, NPHCYIIHE 03€paM B HX eCTeCTBCHHOM COCTOAHHH, T. €. HMCIOT
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Tabamwma 3

Mnasuefimue sopoxpanuanma CCCP

OcHoBHibie MapaMeTps
Bogox pannanuge Pexa a - ’E IMpumevanne
S o E Am = 2=
S%Z | 882 | 882
1 2 3 4 5 6
BepXieTVI0MCKOe Tyaoma 745 | 11,52 | 3,88 | Bxawuas o3. Hor-
03epo
HusxneryaoMckoe ,, 38,5 0,39 | 0,10
Nmannpoeckoe Huna 86 12 — | Bxoiouas o3, Huan-
npa
Knsxervockoe Kosna 608 | 3,44 | 1,93 | Brmouaa os. Kosa-
03epo
Kymckoe Kyma 1910 | 13,3 8,68 | Bkawouas Tomosepo
u [Isosepo
IOmxosepckoe Kemb 398 — — | Brawuas o3sepa
Cpennee 1 Hux-
nee Kyfito
Cerozepckoe Cerema 820 4,70 | 4,00
Brirosepcko-Ona- Boir 1470 108 L 111
cKOe
Bepxrecsupckoe Caupsb 9700 — 17.5 | Bxnwouasa naomanb
03. OH"exckoro
Boaxosckoe Boaxor 1100 - 2,0 | Bkmouas o03. Hab-
MEHb
[TasiBHHBCKOE 3anaguan 34,9 0,51 0,14
Jleuua
Kerymckoe To xe 24,9, 0,157 0,044
Kaynacckoe Heman 64 0.46 | 0.22
HBanbKoOBCKOE Bo.ra 327 | 0,81
Yranuckoe o 249 1.2 0,81
PriGunckoe = 4550 | 25,42 | 16,67
T'opbkoBCKOE 1590 8,81 | 3,9
YeGokcapckoe i 3000 | 14,2 5,70 | CtpouTes
KyiiGbinenckoe o 6500 | 58,0 | 34,50
Capartosckoe = 1950 | 12,9 1,75
Boarorpanckoe = 3300 | 32,1 8,65
lexcuuuckoe [Llexcna 1670 | 6,52 | 1,87 | Bratouaa os. Benoe
Kamckoe Kama 1510 | 12,2 9,20
BorkuHcKoe £ 1130 9,36 | 3,70
[Tasaosckoe Vipa 120 1,41 | 0.9
HpukanHckoe Ypaa 260 3,26 | 2.20
Ilumaauckoe Hou 2700 | 23,85 | 11,50
Kuesckoe Huenp 920 3.73 | 1.17
Kanesckoe ! 630 2,62 —
Kpemenuyrekoe z 2260 | 13,5 9,0
Iuenponsepxun- 570 24| 1,5
CKOe
Huenponckoe g 410 3,3 0,83
uM. JTenuna
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OCHOBHEIE NMApaMeTphl
Boaoxpannamue Pexa a g ﬁ [Mpnyevanne
O Qe B ﬂ-:_ 5E%
288 282 28 2
1 2 3 4 ] 6
Kaxosckoe Huenp 2150)| 18,2 6,80
JyGoccapekoe Jlnectp 68| 0,49 | 0,21
MuHreuaypckoe Kypa 600 | 16,1 7.50
byxTapMHHCKOe Hprhim 5500| 53,0 | 31,0 | Bxumouas o3. 3aii-
Yern-Kamenorop- by 37| 0,85 | 0,10 caH
cKoC
HosocnGrpckoe 06k 1070 8,85 | 4,40
Casnckoe Fuucei o83 | 29,1 14,7 | Crpouren
KpacHosipckoe i 2000 73,0 | 30,4
HMprvTckoe Anrapa AL BBk - — 46.0 | Bxknmouag nyomank.
(Balikansckoe) 03. baiikan
bparckoe = 5500 {169 43,2
Yers-Mnnmekoe ' 3 1870 59,4 — CrponTca
Buawiickoe Buaoi 2180( 35,9 | 14,8
Koanimckoe KoabiMa — 1 13,0 4,40 | Crpoutca
3efickoe 3en 2400| 68,4 | 32,1 |Crpourcs
Kanuaraiickoe Han 1850 28,1 6,60
Toxrorynsckoe Hapein 265 19,5 | 14,0 | Crponres
Kaiipakkymckoe Cuipaapns 513| 4,16 | 2,60
Yapaapeunckoe o 90| 5,70 | 4,70
Hypekckoe Baxu 400 | 10,5 4,50 | Crponres

OKpVrayio Hian sauncoobpasnyio ¢opmy. K oszepuniM no d¢opme
NPpHOJHIKAIOTCS  OT/ACAbHLIE PCYHbIC — 03¢POBHAHBIEC — BOJIOXPaHH-
JHLlA, co3jlalnlibie 3aTolvieHHeM OOWIHPHBIX NOHHKCHHA peabeda
HIH MeKAYypeyHbIX npocTpaHcTs (Baxp Punibunckoe). Peunule Bo-
JOXPAaHWJIHILA, NOBTOPSIT B NJAdHe KOH(MHUTYPAUHIO PeuHLIX AO0JHI,
HMEIOT HeNnpapHJIbLHVIO BHITAHYTYIO (POPMY ¢ OeperoBoil JMHHEH, H3-
Pe3aHHOA MHOIOUHCJCHHLIMH 3aJHBAMH M IJecaMH, o0pa3oBaH-
HLIMH B Pe3yAbTATC IOATONJIEHHS, NPHYCTREBLIX YUAaCTKOB Blajaalo-
HHX PEK H CYXOAQJILHLIX JIOTOB.

HucTo BHeEIIHWH NpH3HAK — opMa BOAOXPAHUJHULL — BJAHSIET Ha
crellH(PUKY HX THAPOJOrHUECKHX YCJOBHH, VKaswipas, B YacCTIOCTH,
Ha HAJHUYHE HJH OTCYTCTBHE VKJAOHa BOAHO#H nosepxHocTH. Ha ozep-
HBIX H 03€POBH/IHBIX BOJOXPAHHJHINAX VKJOH HACTOJLKO MaJ, uTo
He VJapJHBacTCH OOLIYHLIMH HAOJIOACHMSIMH, H 3C€PKAJO 3THX BO-
JOXPAHUJULL TPAKTHYECKH TOpPH30HTaJARHO. Ha peunwmx Bopoxpa-
HUJAHLLAX, Ha0DOpOT, MeTKO BLIpaKen NPoaoabHBIH yKJI0H, Hanpu-
mMep, B nepxuel yactH pAXp KyAOLIMEBCKOro B NCPHOA BCCCHHCTO
NMOJOBOALA YKJOH BOAHONH mnoBepxnoctH jgocturaer 0,010-—0,040%o,
NpUOJHIKAACh K VKJIOHY peKH B ec¢ OmTOBHIX yedoBusx (0,03—
0,06%50), u ynep:xkuBaercs B TeucHue 30—40 cyrok. B To ke Bpems
B HUMKHEH NPpUNJOTHHHOR vacTh paxp Ky#AOninmeBcKoro VKJIOH He
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npesuimiaer 0,001—0,004%g. B orauune oT peunsix Ha o3epHO-pey-
HBIX BOAOXPAHWJIMILAX 30HA C BLIPAKEHHBLIM YKJIOHOM pacrnoJa-
raeTcsi Ha HHJKHEM PEYHOM Y4YacTKe, NPH 3TOM, KaK YKa3blBaJaoCh
BblIlIe, MEHCY O3ePHBIM H PEUYHLIM YYACTKAMH NEPHOJHYECKH OTMe-
Ydercs 3aMeTHOe NajieHHe YPOoBHA.

B 3aBHCHMOCTH OT HANOJHEHHs PEUHOro BOAOXPAHHJIHILA H3Me-
HACTCA VKJOH €ro HOBEPXHOCTH, 4TO BHAHO u3 puc. 2. [To aoct-
AeHun ormerku HITY n cHumKeHuu pacxomos pexknm 10 MeKeHHBIX
MOBEPXHOCTL BOJOXPAHHJMILA, BKJIIOYAA H €ro BePXHI0I0 30HY, CTa-
HOBHTCS TOPH3OHTAJILHOH M TOJbKO Ha HeGOJBIIOM YUacTKe IpH-
MBIKAHHS BOJAOXPaHMIHIIA K PYCAY PEKH OTMedaeTcs HeloJblLIioe

Jona nepenennozo yrama >~ 3oma manoeo ywrowa

Lromuna

Puc. 2. Cxema npogoashoro npoduas Bogoxpanuauiia npu pa3-
JUTHOM Hano THeHHH.

! — HOpMaAbHbE MeXeHHWA YypoBenb © eCTeCTBeHHMX YCACBHAX, 2 — TO me
focae noanopa, J-- MAKCHMAALHBII YDOBEHL HOMNOBOALS B ECTCCTBEINEIX
YCIOBHAX, 4 — TO Me Noche MOAnopa, 5 — MeMEeHHM{ YpoBeiL npH cpatio-
TauNnoM BOJOXpANMAHILE.

ajleHne yposHA. B COOTBeTCTBHM C HaJMUHeM HJIH OTCYTCTBHEM
VKJOHa 8 mnpejejaxX peqyHOro BOAOXPAHHJHUIIA DBLUICASIOTCH JABE
30HBI: BCPXHAA — 30HA BLIKAHHHBAHWA INOANOPa  H HHAKHAS —
30Ha MaJ/blX VKJIOHOB. I'paHnua Mexxay 3THMH 30IaMH HENoCTOsHHA
H CMEIlaeTCcs BBEpPX [0 Mepe HanoJgHeHHs eojoxpaHuauuia. Ha so-
AOXPAHHIHILAX, ABAAIOINHXCT NMOCACIOBATCILHBIMH CTYNEHSAMHY Kac-
Kaga ['9C, noaomxenne rpaHuIL MeXK/JIY 30HAMH C PasHbLIM VKJIO-
HOM OIlpelcadaercsi HC TOJAbKO HamNoOJHCHHEM BOJAOXPAHHJHILA, HO
H PEXHMOM NMONYCKOB BhILIEPACNONOMKEHHOTO THApoysJa. B cBuaau
C 3THM H3MEHCHHE VK/IOHOB B 30He BHIKJHHHBaHUA NMOANOpa TaKHX
BOAOXPAHHIHIL HC HMEeT CTPOroH MEePHOAHYHOCTH H NPOABJAETCH
MOCTOSIHHO B COOTBCTCTBHHM C H3MeHeHHEM paszMepa nonyckos, uas
cpanHeHHsi Ha pHC. 3 H 4 NpeACTaRJeHbl XPOHOJIOrHUYeCKHe rpadUKH
X0/la ypoBHAl 1ia [OCTaxX, PacnoJdoKCHHBIX B 30HC¢ BHIKJHHHBAHHS
NOANOpa, HpHYeM NEPBBIA H3 HHX OTHOCHTCH K H30JHPOBAHHOMY
BOAOXPAHW/IHULY, BTOPOH — K BOAOXPAaHHJHILY, MNPHMBIKAOIEMY
K [J0THHE BblUICPAaCHOJNOKEeHHOro rujapoysiaa. Xox VYpoBHs Ha
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NEPBOM MOCTY XaPAKTEPH3YCTCS PE3KHM NOJABEMOM B BECeHHHH ne-
PHOL H MOCTENEHHBIM CNAAOM B NOCJCAYIOUIHE MeCsilbl, X014 YPOBHA
Ha BTOPOM TIOCTY OTJIHYAETCS HeNpephiBHLIM  YepejoBaHHEM
NMOABEMOB H CIIa/IOB YPOBHS, 00YCJOBJIHBAIOIIHX COOTBETCTBYIOLICE
H3MEHeHHe YKJIOHAa B 30HE BBIKAMHHBAHHA mnojanopa. Haauuwe
YKJOHAa OTMEYAaeTCsl TaKkKe Ha MNPHYCTLEBHIX yuacTKaX peK, Bha-
AQIOUIHX B O3CPOBH/HBIE BOJOXPAHHJHILA, KOTAa Ha 3THX yyacT-
KaX BPeMeHHO AaKKYMYJHPYIOTCSI 3HAYHTEJBHBIC OOBEMLI BOJIH,
OJTHAKO 3TO ABJEHHE HENPOJAOJIKHTEJbHO [0 BpeMeHH M HabJo-
A4eTcAd TOJbKO B BCCEHHHH TlepHOJA, a4 B 30HEe BLIKJHHHBAHHSA TNOI-
MOpa peuHplX BOJOXPAHH/IHIL B COOTBCTCTBHH C PCKHUMOM MONYCKOB
Builepacnosioxkennon I'C moxker HadMOAATHCH B TeyYeHHe BCEro
roaa.

[lo Mepe upPOABHXKEHHS BOJHBLI NONYCKAa BHH3 110 BOJOXPaHU-
JHUY K €ro pacuiHpenHOH YacTH NPOUCXOJIHT PacHJIacThiBanHe Mno-
ycKa, CONPOBOKAAEMOC COKPAllleHHeM AaMIVIHTY/Ie  KoJgelaHus
yposus. Taxk, na saxp CapatoBckom, B HHkHeMm Gbhede KyiiGwimes-
CKOro rHApoys/ia rojlopasi amnjauTyaa KoJaeDaHHSI YPOBHSI COCTAB-
Aser 790—830 cM, a Ha NPHIVIOTHAHOM Y4acTKe 3TOrO BOJOXpa-
Huanma 120—210 cm. Tlojo6uas KapTHHA HMeeT MecTo Ha
BAXP l'opbKoBCKOM, npeacrapasionieM coboii B nJiaHe couJcHCHMe
ABYX MOPQOJOrHYECKH Pa3HOPOAHLIX YYACTKOB: BepPXHEro — pyeJo-
00pasnoro — AnuHol 0koao 300 KM H HHIKHETO — 03ePOBHAHOIO —
nporsKennem okosao 100 km (rada. 4).

Tabnruna 4

Hamenenne ypoBHa Ha pasnbiX yyacTKax Baxp lNopbkoBcKoro
3a nepuon 1957—1972 rr.

== —_ = S —

Hamenenne amnanTyas ypoads no

CeanHawm, M

Yuactox sOROxpaHHAHIA Fogosas amn-

W NYHKT nabawogedun ANTyaa
YPposa#, M BCCEHHEE | AeTHE-OCeHHHI M
HanoaHenne me pHoa mepuoa
Pycaonoii yuacrox, r. Ty- 3,9 2,42 2,18 3,43
TACB
OsepoBuaunlfi ysacTox, 2,40 2.10 0,85 2,15
r. Opseneu — I'opeKoE-
CKHH rEapoyaen

Peunbic u 03epoBuANBIC BOAOXPAHHIAMINA, AKKYMYJUPVA 6OJIb-
uiHe 0ObEeMBl BOJAL B BeCeHHHA TepHOA, HHTEHCHBHO CcpabaThl-
BAIOTCSl 3MMOH, OTJIHYasCb HECBOACTBEHHON O3€paM M O3epHLIM
BOAOXPAHHJIHILAM OOJbILOH aMIJIHTYA0M KoJleOaHHsI YPOBHS B ToAy.
l'opoBas amnantyna KodebGanus YPOBHS 03¢p OGBIYHO HE BLIXOAHT
3a npeaeast 1—1,5 M, B TO BpeMa KakK Ha BOJAOXPaHHJHLIAX OHA
AOCTHTAaeT HECKOJbKHX MeTpoB (Tada. b).

Ha BbICOKOHANOPHBLIX rOPHLIX BOAOXPAHHWJHILAX, 4 TaKXke Ha
OoabMHHCTBe HeOOJMbUIMX HWPPHIANHOHHBIX BogoXpanuaum Cpea-
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Boapox pannanue

Tabaumga 5

Mloposan aMnAHTYa KoJeOAHHA YPOBHA BOAOXPaHHIHIN

AvMnanTyaa, M

Bopoxpanuanue

AvnanTtyna, m

HpranpKoBCKOE 6.0 Llnmagnckoe 2,0
Vranuckoe 6,0 Huenposckoe uM. JleHuna 2,0
PLibuiickoe 3,5—4,0 | Kaxosckoe 3,5
KyiiGslinenckoe 6.0—7,0 | Kaiipakkymckoe 2,0-3,0
Boarorpaackoe 1.0 Hosocubupckoe 4,5-5,0
Kamckoe 6,0 Bparckoe 7,0

weli A3WH rojoBas aMILINTYAa KoJebGanusi ypoBHsi npesoimiaer 10 M,
n B yactHocTH Ha BAXp Kacancafickom nocturaer 40 m. CooTBercTt-
BEHHO AMIUIHTY/le KoJeOaHHsi YPOBHS H3MeHsOTCs 00beM H IJo-
b 3epKajga BHYTPeHHHX BojoemoB. Ecau npu HeboJblUIOM pas-
Maxe KoJjieOaHHii yPOBHA B rojy Ha 0O3¢pax H O3€pPHLIX BOJOXPaHH-
Juimax nJaoniajb HX 3epKaja H3MeHseTcs He3HAYHTeJbHO, a Jiid
KpYNMHEAUHX O3ePHBIX BOAOXPAHHJHLL [PAKTHYECKH MOXCT CHH-
TaTLCA HEH3MEHHOH, TO Ha pPeyHbIX H O3€POBHAHBIX BOJAOXPAHHJ/IH-
14X OHa M3MCHfeTcs CyuleCTBeHHO, B YaCTHOCTH, HAa BXAp PLiOHH-
CKOM 33 3HMHH MepHoj COKpallaeTcsl MOYTH BABOC. JTO IPHBOAHT
K BO3HHKHOBCHHIO CBOe0oOpa3HbIX, HECBOHCTBEHHBIX oO3epaM, JeI0-
puiX ycaopuit, C noHMKeHHeM YPOBHA H COKpalleHHCM IJIOLLaAH
BOAOXPAHMJKILA Ha ero Oeperax oOcCa)<JaeTcsi HaXOAWBIUHACA J0
9TOr0 HA IJaBy JeA H NOKPHIBAIOUiHi ero cHer, o6pasys BOKpPYr
BOJOXPAHHJAMLLA KOJbLO, MOBTOPSiOllee KOHTYPHI BO/OXpaHHJHINA
(puc. 5).

Takum oOGpasom, H3 3alnacoB BOJAOXPAaHHJHILA BPEMEHHO H3bI-
Maercs oO6beM BOAbL, 34KJIOUEHHBIH B OceBUIHX Ha Oepery JbAy
i cnere, Becnofl, xorjaa NMPOHCXOAMT HaNoJHEHHE BOJAOXPaHHJAHLILA,
NPEMEHIO OCeBIIHA Jea BCHJblBaeT, MNOMOJHAA 3anacbhl BOAOXpA-
WianuLa, BpeMmennble H3BATHA H MOCTYIJICHHSI BOABI, CBA3aHHbIE
¢ MIMCHEHHEM pa3MepoB BOJOXPAHMJHIL, BO3HHKAIOT HE TOJBKO
40 CUeT Jbjla M CHera, akKyMYJIHPOBaHHBIX Ha Oeperax, HO H BCJae/-
cTBHe cBoeo(pPa3HOro peKuMa TrPYHTOBBIX BOA B NPHOPEKHOH 30HE
poaoxpannanul. B npesenax 3TOH 30HLI B 3ABHCHMOCTH OT MOJ0KE-
HUSL YPOBHS B BOJOXPAHHJKILE HPOHCXOAHT nepedopMHpOBaHHE
VKJAOHA 3epkada rpydtopeix poa. C moanopoM ¢o CTOPOHH BOAO-
XPAHHJIHILA, BO3PACTAOUIMM C TOBbILIEHHEM YPOBHA BOJOEMA,
PYHTOBLIE BOJALI MPHOOPETAIOT YKJIOH B CTOPOHY [10J3€eMHOro BO-
jlopasjaena, B CBA3H C YeM BOAA H3 BOJAOXPaHHJIHLIIA (PHIALTPYeTCA
y okpyKaioume ero Oepera. C rayOoko# 3uMHeH ¢padOTKOH BO-
JOXPAHHJIHILA HMeeT MecTo o0parHoe sBJeHHe: 3€pPKajao MoA3eM-
HBIX BOJA HM3MEHSICT VKJOH B CTOPOHY BOAOXPAHHJHILE, a UOTOMY
BPEeMEHHO AKKYMYJAHpPOBaHHLIe 00beMbl BOJALI B FPyHTax BHOBb IIO-
CTYNaloT B BOAOXpaHHauuie. B cuay orMeueHHBIX SBJEHHA Ha

2 19



PEYHBIX M O3€POBHAHBIX BOJAOXPAHHJMILAX H HA PEYHBIX VUacTKax
O3€PHO-PEUHBIX BOJAOXPaHWJIMHL KoJeOaHHe YPOBHSI BOJLI BHI3LIBAET
He TOJbKO H3MeHeHHe Oo0bema BOJAHOH Macchl B 4alle pojoemMa, HO
H H3MEHeHHe aKKVMVJSIHH BOALI B OKpPyxKawuiux Oeperax H ppe-
MEHHO OCeBINHX Ha Oepery Jabay H cHere. B oTauune oT 3TOro Ha
o3epax (03epHBIX BOAOXPAHHJHILAX) NpPaKTHYECKH Bech o0beM

Puc. 5. Ocenanme abaa ma Oeperax Baxp PuiGun-
CKOI'0 B CBSi3H ¢ 3uMHEHR cpaboTKOH VPOBHSA.

I — aea Ha naasy, 2 — aen, ocermufA na OGeperax,

AKKVMVJHPOBAHHOH BOJOEMOM BOAH COCPeJOTOYHBAETCH B €ro
yatiie.

Ocoboe MecTO cpeiH BOJAOXPAHHJHIL M O03€p N0 XapakTepy
H3MEHEeHHs HX o0beMa 3aHHMAloT 03epa, PeKHM KOTOPBHIX IOABEP-
raeTcsi HCKYCCTBEHHOMY BO3JIeHCTBHIO NYTeM YacTHYHOTO M3BSITHS
(Ans HyAKJA HapoAHOTO XO035iicTBAa) HX BeKoBbiX 3anacos (03. Ce-
BaH) HWJIH TOBEPXHOCTHOTO NPHTOKAa B 03epo (Apaabckoe mope).
B srom cayuae npoMcXoAMT HanpapjieHHOe COKpallleHHe BOAHOM
Macchl H ILIOILAAH 3epKaja BojaoeMa, o0VCJIOBJAHBAjOUlee H3MeHe-
HHE BeJMYHNBI TIJIABHEMUINX SJ€MeHTOB BOAHOro G6aJjaHca oacpa.

20



F'nasa 2

YpaBHenusi BoaHOro OaJaHca
o3ep M BOJAOXPaHUJIMILL

Bojumilt Gananc, onpegensieMblit npoieccaMy lpuxojaa M pacxoja
BOJbI, NPHMEHHTEJNbHO K BHYTPEHHHM BOJOEMaM Bbipa’KaeT BCe-
001K 3aKOH COXPAHEHHS MATEPHH H ABJAAETCS [JaBHeHUIeHd Xapak-
TEPUCTHKOH HX THAPOMETEeOpoJIorTHUCCKOro pexmuma, Ha ocnose
BojJHOro OajaHca H3yudyaeTca BOJ0OOMEH, (PH3IHYECKHe H XHMHuUe-
CKHE TpOoIecch, NPOHCXOASUIHe B BOAOECMAX, d TAKKe OUeHHBaeTCd
a(p(heKT MEepOonpHsTHI, HAIPABJCHHBIX HA XO3AHCTBEHHOE HCIOJb-
jJOBaHHe BOAHLIX PecypcoB, H3MEHMIOUHXCH MOJ BJHSAHHEM Ipe-
00pa3soBAHHOTO NOCTYIVIEHHS H PACXO0/0BAHHUS BOJLI.

[lpuxox BOJABI OCYLIECTBAACTCH 3a CUeT:

1) NOBEPXHOCTHOrO H NOA3EMHOIO NPHTOKA,

2; OCANKOB, BLIA/LIAIOUIHX HA 3ePKaJa0 BOAOEMA;

3) KOMACHCAUNN BOASHBLIX NAPOB HA €ro NOBEePXHOCTH,

Pacxoponanue pnojibl HPOHCXOART NYTEM:

1) HOBEPXHOCTHOrO H HOA3CMHOIO CTOKA,

2) Henapenunst ¢ NOBEPXHOCTH BOJOEMA.

Hamenenne oO0mema BoAOEMa 38 PACCMATPHBACMbBIH TPOMEKYTOK
BPeMEHH XapPakTepHIYeTcsi aKKYMVYJISUHOHHBIME 3JeMeHTamMu Oa-
Janca, raapHeluUInM H3 KOTOPLIX SBJASETCH aKKyMVJsllHg B ualue
pojoeMa,

[loMHMO 3THX OCHOBHBIX KOMNOHEHTOR B BO/IHOM OaJjance npH-
HHMAKIOT y4acTHe ellle psaj 3JeMeHTOB, HO M0 CBOCMY 3HAUeHHIO OHH
HEBEJHKH M CYLIeCTBeHHYI poJib npHodperaior Jauiup B Oajaasce
BOJAOXpaHHJIHIL. K 4HCAY TAKHX 37€MEHTOB OTHOCATCH: K MPHXOMA-
HbiM KOMMOHEHTaM —— MPHTOK Yepe3 pasaHuYHbLIe COOpYHeHHs (nJo-
THHBI, LLTIO3bl, KOJVIEKTOPHO-JPeHAXKHVIO CeTb, 3aTBOPH CYA0XO0]-
HbIX HJH MarucTpajbHbIX KaHAJOB H Ap.); K PACXOAHBIM KOMIOIEH-
Tam — 3a00p BOIAB Ha OpLieHHe H BojocHadmKeHHe, (DHUALTPAIHA
H VTCUKH 4epe3 Tesi0O COOPYIKCHHHA; K aKKYMVISIHOHHBIM KOMTO-
HEHTaM — 00beM BOAB BO JbJY H CHEre, OCeBILHX HA Oeperax npu
cpaloOTKe BOJIOXPaHHIHIINA M BHOBb [NOCTVHAIOLINX B HEro ¢ BeCeH-
HUM [O/{bCMOM VPOBHS, HAKOIJICHHE BOJbI Ha HPHYCTHEBHIX VYacCT-
KaX NPHTOKOB BOMOXPaAHH/HILE, aKKYMYJsIUHA BOAB B FPYHTax Oe-
peros.

YpanHeHusi OajaHca B COOTBETCTBHH ¢ THIOM BOJAOCMOB (03epo,
BOAOXPAHHJIHIIE) M HMX HPOTOMHOCTHIO TIPH OOLIHOCTH TIJaBHeRIIHX
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COCTABJSIOUIHX HECKOJbKO pasjuyaloTcs no BuAay. Tak, npHMeHH-
TeJbHO K BOJAOXPAHHJAHULIAM 3TO BLIPAaKaercs B HAJHYHH KOMIIO-
HCHTOB, HeTHIMHYHBIX JJIf 03€p, a MNPHMEHHTEJbHO K OeCCTOUYHBIM
03epaM — B OTCYTCTBHH OJIHOrO H3 [JIABHCHLIHX PaCXOJHLIX 3Jie-
MEHTOB NPOTOYHBIX 03€pP — CTOKAa H3 HHX.

B oOuieM BHAe BJarooOMeH BHYTPeHHHX BOJOEMOB 3a lipoMe-
KYTOK BpeMeHH Af OOLIYHO NpejCTaB/sOT B BHAE PaBCHCTBA HYJIO
ajaredOpanuyecKOl CYMMBbI 3JICMEHTOB NMPHX0Ad-pacxojia BOABI:

Vnp+V;P+Vn:+vu:+vct+v::f+v‘:0 {21)

HJIH

""'np I k;'m It hn:_l_km: I hn I|. h::'r l h=0, (22)

rae Vygp M App — MOBCPXHOCTHBIA NPHTOK, V yp H App — NOA3CMHBIH
npuTOoK, Voe H Aoe — OCaIKH HA NOBEPXHOCTb BojoeMa, Vye H fige —
HClAPeHHEe C BOAHOW MOBEPXHOCTH HJH KoHaeHcanus, Ver H Rer—

r L]
NMoBepXHOCTHHIH cTOK, V¢ M her — NOA3EMHBIE CTOK, V — H3MeHe-
HHe oObeMa BoaoeMa, h — H3MeHeHHe YPOBHS.

B ypasuenun (2.1) Bce uWJeHBI BOAHOro OaJjaHca BBHIPa*KeHB
B oO6bemax Boabl (M3, m%- 108 km®), a B ypaBHeHun (2.2) — B BHAE
cJ0oA (MM, CM).

Ypasuenuss Buaa (2.1) u (2.2), orpaxas paBHOBeCHe MEXKAY
NMPHXOAOM-PACXOJOM BO/AbI, He BCKPbLIBAIOT MNPHCYLUEH BOAOCMAM
3aKOHOMCPHOCTH  H3MeHeHHsi OTJAeabHLIX 3JeMeHTOB OaJaHca
B CBAI3H C H3MCHEHHEM IJIONlaAH MOBEPXHOCTH BOJAOEMa, OAHO3HAUHO
CBsi3aHHOM ¢ ero o6bemMoMm. Mexy TeM B 3aBHCHMOCTH OT MOJIOXKE-
HHA YPOBHS, 4 CJAEI0BATC/AbHO, H OT PA3MEpoOB [JIOLLAJH BOJIOEMA,
Ha ¢oHe KOTOpPOH NPOHCXOAAT H3IMCHEHHA MNPHXOJa-pacxola BOAbI,
OT/eJbHble 3JieMeHTh Oajsanca, H B TOM 4YHCAC Ve, Voo H V, npH-
HHMAIOT pas3jMuHble 3HaveHusi. Hrobbl oTueT/NHBEC BHIIBHTh 3TOT
apdexr, B. 1. 3afikop B pabore [43] npeanoxKuJ npHaaTe ypas-
HeHnAM OasaHca CleAVIOIWHA BHA:

Vaupt+Vapthoc F (H)+ by F (H)+V o (H) +Va (H) 4V =0,
(2.3)

Vo ¥ Vaghtt) e Wae EH)

np
F(H) | F(H) _i"ﬂﬂc—}-kﬂl:; F{H) I F (H)

4-h=0, (2.4)

rae F(H) Beipa)saer cBfA3b Mexay nJjowajablo sojoema F H cpel-
UM ypoBHeM  3a npoMexXVTOK BpeMcHH Al

YpasHenuss BHaa (2.3) mHPOKO NPHMEHSIOTCA IJs BOJAOXpa-
Huauul, obaajgamouuX 6GoJbIIOH aMIVIHTYA0R koJeDaHusi YPOBHS,
KoTopast 00ycJOB/JHBAeT 3HAYHTEJbHOE H3IMCHeHHe MJOLLaAH 3ep-
Kajla BOAOXPaHHJHILLA, YYHTHIBAfA BJAHAHHE PAa3MepoB IJIOIIAJH Ha

BeAUUHIDBl Voo U Vie H NOJOMKeHHS YpOBHA Ha BeduunHbl Ver 0 Vi
pacuer OaJjianca BOJAOXPaHHW/HIL NPHHATO HPOH3BOAHTL MO passep-
HYTOMY VypaBHeHHIO. JTO ypaBHEHHE BKJIIOYaeT JAONOJHHTEJbHbIE
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3/MeMEeHTHl NpHX0Ja-pacxoja, NMPHCYILHEe NMPEeHMYLECTBCHHO TOJBKO
BOJOXPAaHHJHILAM, a4 TaKKe ACTAJH3HPYET aKKVMVJALHOHHLIE KOM-
MOHEHTHI, YUUTHIBAsA H3MEHeHHs! nakoIvielius (cpaboTKH) BOALI HE
TOJNbLKO B 4Yallic BOJOXPaHHJHILA, HO H Ha NPHVYCThCBLEIX Y4YACTKaX
pycea pex, B I'PYHTOBOM OaccelHe W JieJIFHOM MOKpPOBe. ¥ paBHCHHC
OasaHca BOJAOXPAHH/HMIL, NPHMEHHMOE K pacueTHbLIM HHTCPBaJaM
JI0O0H NMPOAOJIKHTEJIBHOCTH, HMEeT BHJ

VH+V5+VE+VDE —}_V;lp_'(VcT_i_V;T [—VJ—[_'VHC):
'_"Vf{ |r Vp_]_Vn_I_Vcn. N, (2*5}

ra¢ Vo—TNPHTOK 1O OCHOBHBIM pPEKaM (IO KOTOPHIM B BOZOXpa-
HHJIHIIE TOCTylaer npeobJajnaoulas yacrb npHroka); Vs— 6oko-
BOH MPUTOK C¢ 4acth OacceifHa, HemOCPeACTBEHHO NPHUMBIKAKOUIEH
K BOAOXpaHWIHILY; V. -— npuToK (cOpoCH B BOJOXPaHHJINILE) yepes
pasjiiyHble THAPOTCXHHYECKHE COOPY:KeHHSI, TIOCTYIJIeHHe BOJLI
Yepe3 KOTOphle He Y4HTHIBaercsi kommnoHeHTaMu Vi, u Vi Viep —
CTOK HWE€PE3 COOPY’KEHHA 3aMLIKAIOLLero rujpoyasna, skJouas ¢u/b-
TPalHi0 Yepes TeJO COOPYKEHHS H YTeYKH Uepes HCILIOTHOCTH 34-
TBOPOB; V;—3a00p BOABI HA OPOIICHHE, BOJAOCHAGMKEHHE H Ipvrue
HYAJBE; Va— H3MCHCHHE o0beMa BOAOEMa, HMEHYeMOe NPHMeHH-
TCJIBHO K BOMOXPAHHIMINAM aKKyMyJAUHCH B Yalle BOJOXPAlH-
auma; Vp— akKyMyasnus BoABl Ha NPHYCTheBBIX yIaCTKaX MPHTO-
KOB BOJOXpaHH/IHILE, PaCMOJOXKEHHBIX HHKe THAPOCTBOPOB (rHApPO-
V3J0B), Ha KOTOPBIX YYHTBIBAeTCS CTOK 9THX peK; Viy— noazemuas
AKKyMyJasillust  BOABL B rpyHTax GeperoB  BOAOXPAaHHJHILA;
Ve, a — aKKYMyJasiuust BO JAbAY H CHEre NPH OCC/AAHHH H BCIJIBIBA-
Hun Jseasinoro noxkposa; N — Hessiska Gaaanca. OctaabHble o00o-
AHAUCHHS TAKHe yKe, KaK B ypaBHenun (2.3).

B ypasuenun (2.6) cymma asnemenron Vo+ Vg+ Ve, xapakre-
pusys obutuit npuToK, coorsercteyer Vy, B ypasneHuu (2.3).

B ypasnennax (2.3) w (2.5) unenn Vpp n Vip, TAK Ke Kak
WICH, XapakTepu3yIolWni ocajKkH, BCerja MOJOKHTCIbLHBI, YJeHH

Ve m Ve pasno xak u V, B ypasmenun (2.5), ncerna OTpHILA-
TEALHBI; WieH Vye MOJOXKHTENCH NPH KOHJACHCAUMH H OTPHILATENEH
MPH HCTApeHHu, a wicH V B ypasHenun (2.3) W cyMMa akRyMyJd-
IWHOHHLIX YJEHOB B ypaBHeHuH (2.5) OTpPUIATEJLHH NPH VBEJHYE-
HIH - 3amaca BOABI B BOAOEMC H MOJOXKHTEJAbHBI TIPH YMeHbIle-
HHH ero.

DJieMenTLl, BXOAANIHe B ypasHenus (2.3) u (2.5), umeror pas-
JUYHBIH Bec B 0ajlaHCe BOJOEMOB € PAasJHUHON HPOTOYHOCTDIO,
OAHAKO Y BCEX BOJ0OEMOB [VIaBHEHIIYIO POjJb B TNPHXOAe BOH
HIPAlOT MNOBEPXHOCTHBHIH TPHTOK M OCAJKH, a4 B pacxojle y MpoTou-
HBIX O3€P H BOAOXPAHUJHIL— CTOK, a Yy OeCCTOUHBIX 03ep — Hcra-
pehue. lpyrue sneMents 6ananca HMeIOT NOAUMHHCHHOE 3HAUCHHE
H 3a4acTylo He LPHHHMAIOTCHA B pacueT. K 4uMc/V HeVUHTHIBAaeMBIX
OOBIMHO OTHOCATCS MOJA3EMHBIH IIPHTOK H OTTOK, YTO, OJHAKO, cnpa-
BE/UIHBO B OTHONICHHH KPYNHBIX O3CP M BOJIOXPAHHJHIL, a TaKKe
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OOJIbUIHHCTBA CPEJHHX M MaJblX O3ep PAaBHHHHBIX pafioHoB, B Ga-

JlaHCe KOTOPhIX V,lp H Ve HHYTOKHO MaJH, H HeJOCTATOYHO 060C-
HOBAHHO IS psijia 03ep rOPHBIX H NPeAropHbIX PaioHOB, B BOAHOM
Oanance KOTOPBIX NOA3EMHbLIC KOMIOHEHTB MOTYT HrpaTh 3HAYH-
TEAbHYIO POJb. OQHAKO H3-3a TPYAHOCTH KOJHUECTBEHHOTO yUeTa
MOJA3EMHBIX COCTABJAAIOMIMX H HX ciab0H H3yYeHHOCTH NMPH pacue-
Tax BOAHOrO OanaHca NOA3eMHBIe KOMIOHEHTL OT/EJILHO He YIHTHI-
BAIOTCA: TpeinoJaraercs, 4To MNOJA3eMHBIH NPHTOK, 3HAYHTeJbHASN
HACTh KOTOPOIO JIPEHHPYETCsl PEKAMH, OIpeAeNsieTess COBMECTHO
C MOBEPXHOCTHHLIM CTOKOM FrHAPOMETDHUYCCKHM nOyTeM, a MOJd3eMHBIH
OTTOK ONpeaensaercs BMECTC ¢ MOBEPXHOCTHHIM cToKoM. B coorser-

F

CTBHH C H3J0KeHHbIM, HCKJIO4HB H3 ypaBHenusi (24) V., u Vi,
a TaKkKe BeJNMYUHY f, KOTOpasi, HMes B pasHble TFOALI PasjHuHbIE
3HAKH, B CPEJIHEM OKaykercsi OJH3KOH K HYJIO, YPaBHEHHE BOJHOIO
OajaHca 3a MHOTOJIETIHHA ICPHOJ VIPOCTHTCS H PHMET BHJL

AJ15T CTOYHOIO 03€pa H BOAOXPaHHJIHIIA

V[r Vr_ H
Py o+ e+~ =0, (2.6)
aas DeccToYHOro o3epa
vV
F{I:;I;} i huc I kllnz{l (27]'

YpasHenusi (2.6) u (2.7) xapakrTepusyioT CpeAHHH MHOTOJET-
HUH paBHOBeCHBLI OaJlaHC, KOTJla pPaBHOBECHE B IMPHXOJe-pacxoie
BOJIBI AOCTHTAETCS IIPH BHOJIHE Olpe/ie/IeHHOM (HOpPMAaJIbHOM) 3Ha-
YCHHH NJOLAJH NMOBEPXHOCTH BOJOEMAa HJH, NOCKOJBKY MJOILAAb
H YPOBCHb CBSi3aHBI OAHO3HAYHO, MPU ONpejeJeHHOM YPOBHE PaBHO-
Becud. [Ipu Besikolt npyroit nuomaju sepkana (YypoBHs) H jpaxe
NPy HOPMAJbHBIX (CPeNHUX) 3HAYEHHSIX 3JEMCHTOB BOJAHOro 6a-
Jaica Oy/leT HMETb MeCTO HepaBHOBeCHHI BOjHBI OajaHc, T. e.
OyAeT MPOMCXOAMTH YBEJHYCHHE MHJM cPabdOTKa BOAHBIX 3aM4COB
Bojoema. llepsoe (yBeanuenwe oObema) Oyjler B. TOM cJayuae,
KOrjla ypoBeHb B HPEAILIECTBYIOILHH IIEPHOJ CTOsAJ Ha OoJee HH3KHX
OTMETKAaX H, CJeLoBaTeJbHO, IVIOULAL NTOBCPXHOCTH BojJoeMa OblJa
HHJXK€ HOPMaJIbHOK. B 3THX ycJOBHSX HOPMAJLHBIA IPHTOK Mpe-
BhIIIIAET HCHApeHHe ¢ COKPalleHHOH I[JIOWaAH 03epa, BCJEACTBHE
Uero NpoHCXOAHT HOBeileHue yposusa. HaoGopor, npu Godbliek
MJollajgn 3epkKania, Korjla ypoBeHb 3a CUeT paHee HAaKOMAeHHBIX
3aldcoB CTOHT Ha 0OoJiee BBICOKOH OTMeTKe, HOPMAaJbHBLI NPHTOK
He NpeBLllaeT HCOAPEHHS ¢ YBENHYeHHOH MJOLIAJH BOAOeMa H TO-
raa mpoucxoanr cpaborka ero samnacos. Hapsaay ¢ stuM, gaxe upH
PasHbIX HANOJHEHMAX BOAOEMA H PA3HBIX THAPOMETEOPOJOTHYECKUX
VCJIOBHAX, T. €. INPH OTKJOHAIOUIHXCA OT HOPMEI 3HAUEHHSX 3J1e-
MEHTOB BOAHOro OaJjiaHca, MOXKET HMEThb MeCTO PAaBHOBeCHLIT 06a-
JAaHC, MOCKOJBKY OTK/JIOHEHHE OT HOPMbl B COYETAHHH ¢ BapHamuen
HOJIOJKCHHUST YPOBHSI B3AHMHO KOMITEHCHPYIOTCS.
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[lonoxenne ypoBHsi PAaBHOBECHSI ONMPeACHACTCS MO YPABHCHHSIM,
npeob6pas3soBaHHbLIM H3 ypaBHeHult (2.6) u (2.7) W UMCIOIIMM BHJ

AJd CTOHHOro poagoemMa

'h“ '_"ﬁ c
Vﬂll : tma ge F{H)4V ., (2.8)
1151 GeCCTOYHOTO 03epa
Vg=tmle oy
T 108 ( ); (2.9)

rae Vup # Ver Buipamennl B KM3, hoe 4 Aye —B MM, F(H) —B kM2

Ypapuenust (2.8) u (2.9) pemalorcs oTHOCHTeJLHO F myTem
HOACTAHOBKH B HHX HOPMAJBHLIX (OTBeualoUluX cpejiHeii MHOroJer-
ned HOpPMe) 3HayeHHH 3JAeMEeHTOB BOAHOrO 0aJjaHca, a 3aTeM TiO
csizu F=f(H) onpenensiercs ypoBCHb PABHOBECHS.



Fnasa 3

Pacuer 3J€eMEeHTOB
BOJIHOro OaJsaHca

DaeMenTsl Bojoro GajaaHca, olipele/iicMblé Ha OCHOBAHHH JIAHHBIX
HaOJI0/1aTeJILHON CEeTH, B 3aBHCHMOCTH OT TpeOOBaHHIl NPAKTHKH
H THAPOMETCOPOJOrHYeCKOR OCBEUleHHOCTH BOJAOEMA PpPACCYHTHI-
BAlOTCA AJA Pa3nbiX 0OBEKTOB C PasjHUYHON AeTaJbHOCTbIO. OGBIMHO
nmoTpedHOCTh B HauboJgee NOJNLIX AaHHbIX BO3HHKAET B OTHOUIEHHH
KpynHeHIIHX 03¢p H BOAOXPAHHJHLIL, NePBbHIE H3 KOTOPLIX ABJAAKTCSH
VHHKAJALHBIMH [PHPOAHBIMH BMECTHJHILAMH OrpOMHBIX O00BEMOB
BOJIbI, BTOPLIE — MOIHBIMH PeryJsiTopaMu pedHoro ctoka. MmenHo
9TH BOJAOEMBI XapPaKTepH3VIOTesl HauboJee BLICOKOH H3YUCHHOCTHIO,
MPpH 3TOM B TO BpeMsl KakK Ha rjaaBHeflux o3epax Hab/ioaaTeb-
Hafl ceTh SIBASICTCH HCTOPHYECKH CJOKHBLUEHCA, Ha KPYNHLIX BOJAO-
XpaHHauUax NoCTel M CTAHIHH pa3MellalTcsi B COOTBETCTBHH CO
crnelHaabHOll NPOrpaMmoil, orpaxkaiouleit crneuHduKy pexuma H
CTPOCHHSI STHX BOJOCMOB, H B TOM 4HCJAe HX KOH(pHrypauuio, obyc-
JOBJAUBAIONIYIO HaJH4YHe (OTCYTCTBHE) TrHAPABJIHYECKOro YKJOHA
BOjHON mosepXnoctH. CTeneHs rHAPOMETeOPOJOrHY€CKOH OCBEeUICH-
HOCTH CHHZKAeTcs ¢ NepexojoM OT KPVIHEHIIHX BOJAOEMOB K BO-
JloeMaM MEHBINIero pasmcpa, a TdKKe K o3epam yiaJeHHbIX H caabo
OCBOEHHBIX pafioHoB. JIulb Ha w#HekoTOpbIX H3 OoablIoro 4YHcJaa
cpe/lHux " oco0eHHO MaJbiX O03Cp MNPOBOAATCHA CTAUHOHAPHBIE
HaOJIO/ICHHSI, TIPHTOM 3a4acTVi0 HeNpoAOJIKHTC/JbHLIE H Ipephbl-
BHCTHIC.

Coctan uMelomuxea HabJaojleHuit 1 coBpeMennas paspaboTaH-
HOCTL METO/JOB pacueTa pas3JHYHbIX 3JEMEHTOB IpefonpelensioT
JOCTHARHMYIO  JICTAJBHOCTL BOJIHOOasaHCOBOTO pacuetra, OIEHH-
BAGMVIO [POJIOJIKHTENBHOCTBIO pacueTHOro uHrepsana. Jlas Hai-
O0Jec H3VICHHBIX BOJOEMOB, K YHCJAY KOTOPBLIX OTHOCSITCA CHJbLHO-
IpoTouHble BojOXpanuanuia Ha Kpynueix pekax CCCP, ruasHeit-
wHe sjaementni Oandanca (MOBCPXHOCTHHIA TIPHTOK, CTOK) Oojaee HJIH
MEHCe HAJICKHO MOIVT ONpeaeasaThesl 3a KOPOTKHE MHTEpBaJLl Bpe-
MCHH - JICKAABI, IICHTAAbl, 4 B NePHOALI NOBBIIICHHON BOJHOCTH —
naxe 3a cvTku. Jlas kpynHeinux u ocobeHno 6ecCTOYHLIX H ¢1abo-
MPOTOUHLIX 03€P MNPOJOJIKHTENBHOCTL PACUETHOTO INPOMEKYTKa
BPeMeHH JIOJIKHA OLIThL VBEJHUCHA, MOCKOJALKY B BOA0OOMCHE 3THX
BOJIOCMOB CVIIECTBeHHOe 3HAa4eHHe NpHoOpeTaloT OCajKH H HCMa-
penne, T. €. JEMeHThl, AOCTOBEPHO ofnpejaeasieMble B HacTosllee
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BpeMsl TOJLKO 34 6oJjice TPOAOJIKHTENLHBIC OTPE3KH BPEMEHH (Me-
csll 1 Gosee). Ewe Gosee npojoJKHTENbHBIA pacueTHLI HHTepBaJ
(cesoH, roa) npHHHMaeTcs NmpH BOAHOOAJAHCOBHIX pacuyerax caalbo
H3YUEHHBIX MaJibiX H CPeJHHX BOJOEMOB, a JJIfl O3ep, Ha KOTOPHIX
OTCYTCTBYIOT HAOJIIOAEHHA H 3jeMeHTH 0OajaHca KOTOpPHIX onpeje-
JSIIOTCS JIMIIB 10 KapTaMm HOPM OCaaKoB, CTOKAa H HCNapeHus, BOJ-
HbiH OasiaHc MoXKeT ObITh COCTaBJEH TOJBKO 3a CPe/IHHNH MHOTOJIeT-
HHH TroJ.

HuKe HasiaramoTcsi METO/Ibl pacueTa pasjHYHBIX 3JCMEHTOBR BOJI-
Horo OaJiaHca B 3aBHCHMOCTH OT pasMepa, THOA H THAPOMETeopo-
JJOTHYECKOH M3VYEeHHOCTH BoOjloeMa.

3.1. IloBepXHOCTHBIH NPHTOK

[loBepxHOCTHBIT NPHTOK AJaA Nojasagiollero OoJbIIHHCTBA
BHYTPEHHHX BOJAOEMOB ABJSECTCS IJMABHEIM 3JCMEHTOM TPHXOIHOM
qacTH BoaHOro Oananca. MckaloueHueMm SBJASIIOTCA TOJBKO MaJbie
o3epa OOUMIHPHHIX OGOJOTHLIX MaccHBoB, o6Janaouye HeGOJbILIHMH
BojocbopaMu co caabbIM YKJOHOM TOBEPXHOCTH H HEBHLIPAKEHHOMN
rnaporpaguueckor cerbio. IlocTynienne Boabl B 9TH BOJOEMBb
i OCHOBHOM OCYLIECTBJIACTCA 3a CHET NOJA3eMHLIX BOJ H OCAaAKOB,
BLIMAZaloUHX Ha HX 3epKaJo.

[IpuToKk B BOAOEMB ¢ BopOCGOpHOro OacceiiHa OCYULECTBJASETCS
MOCTOAHHBIMH HJIH TEePHOJAHYCCKH ACHCTBYIOUIHMH PEKaMH H BOJO-
TOKAMH, a TAKKe NYTEM CKJAOHOBOro CTOoKa ¢ MexbacceliHOBBLIX
NPOCTPAHCTB, TNPHUMBIKAIOIWKX K uvalle o3epa (BojAOXpaHHJHILA).
Y KpYNmHBIX BOJOEMOB OCHOBHBIM HCTOUHHKOM THTAHHS SABJSIETCH
CTOK BIAJAOILIHX B HHX PeK, ¥ MaJbiX 0o3ep, oCOOEHHO PacnoJOxKeH-
HBIX B CTEMHBLIX H MOJYNYCTHBIHHBIX PaHOHAX, — CKJOHOBHH CTOK M
CTOK MepHOJHYECKH ACHCTBYIOIIHX MaJbiX pek u pyubeB. [To mepe
NPOABHIKEHHS C ceBepa Ha 10r, OT 30HBI H3OLITOYHOrO K 30He HeJlo-
CTATOYHOTO YBJIAXKHEHHA, COKpalllaeTcss TrycTOTa PeYHOH ceTH H
YMeHbIIAaeTCsl KOJHYeCTBO NMPHTOKOB BOAOCMA, B CBA3H C 4eM JaiKe
B KpynHeHIliHe o3epa (BOAOXPaHMJHILA) NOCTVIJIEHHe BOAW B OC-
HOBHOM OCYULIECTBJISIETCS TOJbKO KPYNHBIMH peKaMH, 006JacTb NH-
TaHHsl KOTOPBIX PACMOJIOKEHA 3a NpeAeJaMH 30HB HCAOCTATOYHOrO
yBJIaXHeHHs. B COOTBETCTBHH ¢ 3THM KpynueHIIHe BOJOEMLI 30HBI
H3OBITOYHOTO YBJAXKHEHHS XapaKTepH3YIOTCA pPaccpeJOTOYeHHBIM
NPHTOKOM, 30HBI HEAOCTATOYHOTO YBJAMKHEHHS — COCPCAOTOYEHHBIM
IpHTOKOM. JIefiCTBHTENbHO, NOCTYIJICHHE BOJIBI, HANpHMep, B Apab-
CKOe MOpe OCYUIEeCTBJAAETCSH TOJbKO M0 ABYM peKam — AMyjapbe H
Cuipnapoe, B 03. Baaxamm—mno p. Mau. B orawume ot 3Toro.
B o3epa Baiikas, Onexckoe H B BojoXpanuaunia Poibuuckoe, Kam-
ckoe, l'opbkosckoe, Kpacnosipckoe u Apyrue BOaa MOCTYNAer Co
CTOKOM JIeCATKOB PEK, Pa3JHUYHLIX 1O BOJAOHOCHOCTH.

Hast BLISIBJIEHHA pPOJH TJAaBHEHIIHX TPHTOKOB B IHTAHHH BO-
I0EMa H OlEHKH TOYHOCTH moJicieTa oOIlero NPHTOKA, KOTOpas
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MOBLIUACTCH 34 CYET THAPOMETPHYCCKH H3VUYEHHBIX raaBHeH U npH-
TOKOB, OOIIHH NMPHTOK HHOrAa MOApa3leNsiloT Ha OCHOBHOH H HOKO-
BOA, Mounmas Noja OOKOBBIM CTOK PeK BTOoporo u 0oJee BBICOKHX
MOPSHAKOB, HCNOCPEACTBEHHO BNAAAOUINX B BOj0eM. IDTO noapas-
jeqenue B H3BECTHOR Mepe ycJjaoBHO H BooOlue TepseT CMbiCaA AJs
O3CP C pACCPeNlOTOYEHHLIM TIPHTOKOM, B KOTOPBIC MOCTYIJIEHHe BOALI
NPOHCXOAHT MO MHOTOYHCJCHHLIM CPEAHHM H MaJbIM peKaM, MHO-
rHEe M3 KOTOPHLIX coHaMepumbl no ojonocnoctu. [Tosromy nmoapas-
feJeHHe Ha OCHOBHOH H OOKOBOH IPHTOK COXpaHfieT cBOe 3HAYEHHE
TOJBKO JAJSl PeuHbIX BOAOXPAHWJNIL, CO3/laBaeMBIX Ha KPYNHBIX
pekax. B 3TuX vCAOBHAX OCHOBHOW NMPHTOK Hrpaer HauboJsee 3Ha-
YHTENLHYIO POJib, KOTOPAS HCIPCPLIBHO BO3PAaCTacT 110 Mepe nepe-
X043 OT BOAOXPAHMJHIL 30HB H30LITOYHOrO YBJAAXKHEHHMH K BOLO-
XPaHWJIHLUIAM 3aCVILJAHBLIX pafionon (Tabu. 6).

Ta6auna 6

Poas croka raasHefimmx pek B o0meM peuynoM NpHTOKe
B BOJLOXpaHHAHIIA

CpeanerotoBoft OpHTOK B uu;:--
xpananime, m?
Hoau ocHOBHOTD
Boaox pasianuie mpuToKa, ©,

oD i oCHoBHOR
Yranuckoe 11,0 7.74 70
l'opbroBCKOE 48,4 30,08 62
Kamexoe 01,9 62,0 63
bBpartckoe 93,0 78,0 84
KviiGuiesckoe 247 2314 95
Humanuckoe 19,4 18, 1 03
KaiipakkvMcroe 15,8 0,4 97,5

[Ipu oduweM AOMHHHPOBAHMH OCHOBHOTO MPHTOKA B OT/ICJbHbIC
CE30HH roida COOTHOIUEHHE MEKAY OCHOBHBIM H OOKOBBIM TIPHTO-
KOM MOZKCT CYHLECTBCHHO H3MEHATBCA B CTOPOHY MOBLILICHHS 3HAa-
qenuit 6oxoporo npurtoka. Ilocsaeanee, B 4acTHOCTH, HMEET MECTO
Ha BAXp [opbKOBCKOM B nepHoa NPOXOXK/EHHs BeCeHHero moJio-
BO/AbS HA OOKOBBLIX NPHTOKAX H COKPALUCHHA TOCTYNJACHHSI BOJIHI 1O
p. Boare Bo spems 3anoanchusi BAXp PwiGHHCKOro. B 3ro Bpems
(anpeab, mai) OOKOBOH NPHTOK B BAXP | OpbKOBCKOE COCTaBJfIeT
60--70% obmero peydoro npurtoxa. Jlaxe y BOJAOXPaHHJMLL 3a-
CYIIIHBLIX paHOHOB, rjc OOKOBOH NPHTOK HeBEJHK, ero 3HaueHHe
CYUICCTBEHHO BO3pacTaer BecHoit (anpeab), cocraBass JiJid
BaAXp Kyhboiesckoro 17-—20%, a aas Baxp Llumasinckoro aaxe
309, obulero MecsuHOIO HPHTOKA B BOJAOXPAHHJIHLIC.

[Muapomerpnyeckue nabaoaennss oOWYHO BeAYTCHA Ha OoJee HJH
MCHEC KPYIHBIX pekax, NO3TOMV V BO/I0EMOB C paccpeaoTOUYeITHBIM
MPHTOKOM HabJIO/JeHHAMH OCBeILaeTcs TOJNbKO 4acTh BojocHopa,
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xors o6ulas oCBellleHHOCTh €ro, 0coO0eHHO Y KPYNIbiX BOJOXPaHH-
JHUL, MOXKeT ObiTh A0CTATOMHO BLICOKOH. Tak, Hanpumep, ocseulen-
HOCTH MJIOMIAAH BOAOCOOPa MHCTPYMEHTAJAbHBLIMH H3MCPEHHSMH CO-
crapasier vy pojoxpanuanil: PeiOuHckoro — 85%, T'opbkoBckoro —
89%, Kamckoro—85Y%, KpacHospckoro—82Y%, DBparckoro—
91%. OasHako, Kak nNpaBHJO, BHICOKHH IIPOICHT OCBCLILCHHOCTH
BogOCOOpA CO3/1aeTCAd 34 CYeT THAPOMETPHYECKHX CTBOPOB (HMJIH
FHAPOY3JIOB, Ha KOTOPLIX IPOH3BOJMTCS peryJjsipHbiil y4yeT cToKa)
HA rJaBHeHIUNX TIPHTOKAX BOAOXPAHHJMILA, B TO BpeMsi Kak cpea-
HHE M TeM OoJee Madble NPHTOKH JHIIL YacTHYHO obecneyeHbl rui-
POMETPHYECKHMH H3MepeHHAMH. MeXay TeM HMEeHHO 3a CUeT 3THX
pek, cHeroTasiiie Ha sojocOope KOTOPHIX HPOHCXOJAHT paHblle, yeM
B DacceHHax OOJILINHX PCK, BECHOH BO3pacTaer VjelbHblll Bec Oo-
KOBOro nputoka. B 31oT nepuoil npHOJHIKEHHOCThL nojacuera OOKO-
BOTO NPHTOKA CYUIECTBEHHO CHHXKAET TOYHOCThL onpejiescHHusi o0-
llero NPHTOKA B BOJOXPAHHJMILE, YTO MOXKHO H/UIKOCTPHPOBATHL HA
npumepe paxp Kamcrgoro, rae ruapoMerpHYeckH He H3VUEHHBI
NPHTOK B BeceHIHe Mecsilbl cocTtasasier 20—22Y% obiero npHroka.
Ecan npunsth oWIHOKY pacyera HPHTOKA C HeH3VYEHHOH 4acTH BO-
nocoopa pasuoit 30—40%, 1o morpemHocTL onpegedaenus oOLICro
IPHTOKA B BAXP KaMmckoe B Becennue Mecsillbl BO3pacTeT Ha 7—
8%. 3Jra norpenlHoCcTL eUle 3HAYHTCALHEE Yy BOZOEMOB, o6mIas
FHAPOMETPHYECKAs OCBelleHHOCTL BOAOCOHOpPA KOTOPLIX He TpeBbl-
maetr 50—609%.

Henayuennan uwacrs pojocGopa Hapsigy ¢ GaccefiHaMu OT/AeJb-
HBIX peK, pyuben # MeKOACCeHHOBBIX NPOCTPAHCTE, JHIUCHHLIX Bhi-
PAKECHHOR THAPOrpaHUecKoi ceTH, BKJIIOYACT TAKKC NPHYCThEBLIe
YUACTKH PeK, PacrnoJOXKeHHbIe HHME THAPOMETPHUECKHX CTBOPOB,
H B TOM YHCJE NPHYCTHEBLIC YHACTKH PEK, SIBJASIOLIHXCA OCHOBNBLIMH
NPHTOKAMH BogoeMa. MerK/iy TeM HMEHHO Ha 3THX yuacTKax pek
3aUacTy0 MPOHCXOJAHT NEPHOAHUECKOE H3MEHEeHHe CTOKAa HJH HMeloT
MECTO TMOCTOSHHBIE noTepH cro. l[lepuoanueckoe u3McHeHHe CTOKA
0 1JiHHe pekH HalJdio/laeTcs Ha pekax ¢ IHPOKoW nofimod, B ne-
PHOA NMOJAbEMa BECEHHCro MOJIOBOJAbA HAa TAKHX pekax HMeeT MEcTo
CHH/ZKEeHHe CTOKAa PeKkH, a B [lePHOJA clajla — BHOBb €ro VBeJHYEHHE.
B npexenax noiiMbl BPeMeHNO aKKYMVJHPYETCs YacTh CTOKA DPeKH
i OJNHOBPEMEHHO TIPOHCXOAAT ero 0e3Bo3BpaTHBHE MOTEPH Ha 3a-
NoJHEHHE OecCTOYHLIX BNajlHH, HACBIEHHe IPYHTa W HCHapeHHe.
NapaKTePHON PCKOH C NePHOAHUYECKHM H3MCHCHHEM CTOKa SIBJAAETCH
p. O0b Ha yyacTke mexay crsopamu Bapuaya n Kamenb-na-O6mn.
Cornacio nannsiv H. B. Bocrpakosoidt [11], noayyennbiM conocran-
JICHHEM DPAcXo/oB BO/bBI B BepXHEM H HHKHEM CTBOpPax ¢ Y4YCTOM
npemen jloberanusi # OOKOBOH TNPHTOYHOCTH, B anpeje—HIOHe
CTOK VMCHLUTAeTCS, B HIoJe—CeHTs0pe — yBeaunuusaetrcsa. [Ipu stom
CHIJKCHHe CTOKa 3a cYeT 3anoJHeHnst nofiMel aocruraer 15—209,
Mecsunoro oomsema crtoka p. Oo6n.

[Mocrosinubic noTepH croka O6GBLIYHO HMEIOT MeCTO Ha peKax,
OOManaoUHX OOIIHPHLIMHE AeJbTaMH, [I¢ BOAA pPacXojAyeTcs Ha
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HerapeHue ¢ NOBEPXHOCTH MHOTOYHCJEHHBIX OECCTOYHBIX 03€p H
Ha TpaHCNHpPaNHIO BOAOJIOOHBON pacTHTeabHOCTH. lloTepn cTOKa
B ACALTAX MOryT OBITb OUYEHb 3HAYHTeJbHLIMH. B uwacTtHOCTH, no
OTHOUICHHIO K CPeAHerogoBoMy o6beMy CTOKa B BepliHHe IeJbT
B CpeJHEM OHM COCTABJSIIOT: Y raapHermux npurtokon Kacnuickoro
mopa — 4,9%, v p. Amyanapou — 16,3%, y p. Han — 19,8%. Iotepn
CTOKa B JAeJbTax OT roja K TOAV B 3aBHCHMOCTH OT BOJHOCTH PeKH,
T. €. OT Pa3MepoB 3aTOMAAEMBIX YrolH#, H3IMCHAIOTCH B HIHPOKHX
npeaenax. Tak, MO AaHHBIM THAPOMETPHYECKHX H3MepeHuh Ha
p. AMyaapbe B BeplllHHe JeJbTHl H B ee TpejejaX Ha OCHOBHBIX
pykapax A. E. AcapuBHbpIM noJydeHa 3aBHCHMOCTb TNOTepPb CTOKA
OT pacxoj0B BOJAL B peke, npejacrapjeHHass na puc. 6. CormacHo
9TON 34BHCHMOCTH, TIOTEPH CTOKa B JenbTe p. AMyAapbH H3Me-
usorest or 16,0 no 1,0 km3/roa, ysBeNlHuHBasch B MHOTOBOJHEIE H
COKpalllagch B MaJIOBOAHbIe robl. BO3MOXKHO, yKasaWmHBC NOTCPH
CTOKa HECKOJbKO MNpeyBeJHYeHbl 3a CYeT HeyuyeTa CKJIOHOBOTO
CTOKA, OCYULIECTBJSIOMIErocs B BOJOECM Uepe3 3apocan TPOCTHHKA
Ha NpHOpeXHOM ydacTKe AedbTh. OAHAKO KOJHYECTBEHHO OUEHHTb
9TOT NMPHTOK H3-32 OTCYTCTBHSA CrelHAJbHBIX HAOJIOAeHHHE 3a4acTVIO
HE NpeacTaBisfieTcss BO3MOMXKHLIM, [lepBasi nmonsITKa OIEHHTH CTOK
yepes TPOCTHHKOBLIE 3apocan Oblia cnenana B YMI'C Kasaxckoi
CCP npu usyuennn nputoka B Anakoiabckne osepa [55]). Ilputox
qepes 3apocsH ONpefesaics no H3IMEHEeHHIO KOHUEHTPAIlWH KpacH-
TeJasi B BOJAE, (DHJALTPYIOLLECHCS uYepe3 TPOCTHHKH, ¢ OJHOBPEMEHHBIM
onpeaesenneM ¢porTa QUILTPYIOILErocs TMOTOKa H NyTeH CTOKa,
(ukcupyeMuix ¢ Beptogera. CorjlacHO 3THM H3MEDEHHSM, CTOK
yepes TPOCTHHKOBHIE 3apocsiu B Jeabre p. TeHTek, Bnajaaioulen
B 03. CacBlKOJb, COKpalllaeT NoTepH B JeJbTe 3a I'0J B cpelHeM Ha
259%. TIlo npubankenuwix pacueram P. JI. Kypauna, 3a cuer cTOXa
uepe3 TPOCTHHKOBBIE 3aPOCAH NOTEPH B AeJbTax rJaBHEHIIHX npH-
ToK0B 03. Banxam nonxKHel OHTh cHHXKensl Ha 10—15Y% no cpas-
HEHHIO C HX 3HayeHHeM, OOLIYHO MPUHHMAEMBIM B pacuer.

M3-3a TPYAHOCTH OPraHM3allH THAPOMETPHYECKHX H3MepeHHH
HEeMOCPeACTBEHHO B YCTbe NPHTOKOB BOAOEMA OHH 3ayacTyio Mpo-
H3BOJATCA B HECKOJBKHX JECATKaX KHJIOMeTpoB OT JuHHH Oepera,
OJHAKO B OTAEJbHBHIX CJYy4YasiX MpejicTaBAsieTcss BO3MOMKHHIM HMETb
JIBA THADOMETPHYECKHX CTBOpa: OJHH — OJnike Kk O6eperopof JiH-
HUH BOJOEMa — JII NaBOJOYHOro nNepHoaa, BTOPOH — yAajeHHBINH
oT Oepera — AJisi MeXeHHBIX pacxojfoB. Tak, B OTAe/ibHBE TOIh
MPOBOAHJAKCH FHAPOMETPHYECKHe HAOGJI0JleHHs HA TJIaBHEeHIIHX TIPH-
rokaXx llumasuckoro w HoBocHbHpCKOro BOAOXPAHHJHIL — Ha pe-
kax Jlouv u O6u. I1pu stom Huwxnuia crsop Ha Jlony pacmnonarancs
v r. Kanaua, Bepxuuhi—y crannusi HoBorpuropbeBckon, Ha
p. O6u — cooTtBeTcTBeHHO Yy roponos KaMenb-Ha-O6m uw Bapuaya.
H3amepenue pacxoioB BOALI Ha NMepPUHOJHUECKH CMeNlaeMBIX cTBOpax,
0JIHAKO, NPHMeHseTcsl JOBOJLHO PCAKO, H OOBIYHO K nepH(epHH BO-
AoemMa ¢ yueToM Bpoapoclielf naoumiaan sogocbopa NPHXOAHTCS OT-
HOCHTb CTOK PE€KH, H3MePEeHHBIl B AeCATKAaX KHJOMETPOB BHIIIC 1O
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TeYCHHIO pekd. B 3ToMm cayuae HCOOXOAMMO CUHTATBCH € BO3MOZNK-
HOCTbIO [IOTCPb CTOKA HA HCHApPCHHC, KOTOPBIC OOLIMHO HMMEIoT
MECTO Y peKk ¢ OOUIHPHOH AeJbTOH, BHAaAalOUIHX B O3epa, pacno’o-
AKeHHbIE B CTeMHBIX H nNoaynycThiHubiX pafionax CCCP (cm.
pasa. 4 HaCTOSIUICH IVIaBbl).
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Puc. 6. 3asucnmMocts 0o6beMa noTepn CToka B Jeabte p. AMyaapbi
OT 00bCMA roAoBOro NPHTOKA K Beplinie geabvthl (no A. E. Aca-

pHY).

[Toacyer mpuToKa B BOJOEMLI IPOHZBOMUTCSH CJAEAVIOULHMH CIIO-
cobamu: 1) no cymMe pacxofoB BOAK PeK, BOAMAAIOUIHX B BOJOEM,
Il 2) no ypaBHeHHI0 BOAHOro GaJianca.

lMoacuer nputoka no croky Bnajawouwux pek. [Ipu 3TOM
Crocobe  nojpcuera  oOWHA NPHTOK B BOJOEM  OMpefefsercs
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CYMMHPOBaHHEM pAacxoloB BOJAbLl, H3MepPeHHBIX HAa NPHTOKAX BO-
JoeMa, H pacxoloB BOABLI C HEH3y4YeHHO# yactH Bojpocbopa, HalaeH-
HbIX pacueToM.

Ilpu noxcuere croka ¢ H3VuUeHHOHN uvacTH Bojgocbopa ocobo BLI-
NeJSII0TCSl TJaBHBIE (OCHOBHBIE) PEKH, CTOK KOTOPHIX Ollpeaesercs
C VYeTOM IMOJOXKEeHHsl THApPOCTBOpa Ha JjaHuoi pexe. Ecaum crTBop
pacnojaraercsi Ha 3HAYHTEJNbHOM PpacCTOSSHHH OT ype3a BojaoeMa,
T. €. H3MEPEHHAMH HENOJHOCTLIO YYHTLIBAETCSI BeCh CTOK OCHOBHOH
PeKH, MpPH nojcueTe NPHTOKA B BOJOeM HEOOXOAHMO Yy4YeCThb JI0MNOJ-
HHTEJILHBIH CTOK C BO3pociiell (NMpHYCThEBOH) mjaouiajiu pojiocbopa.
JlonosHUTe/IbHEIH CTOK YUHTHIBaeTcs JHOO 10 THAPOMETPHYECKHM
H3MePCHHAM Ha OOKOBHIX NMPHTOKAX OCHOBHOH DeKH, JHOO TIPH OT-
CYTCTBHH TAKOBBIX — METOJIAMH Y4YeTa CTOKA C HEH3YUEHHBHIX YuacT-
KOB Bojaocbopa, H3noxeHHLIMH Huxke. IIpm mnoacuere croka 110
OCHOBHOH peKe 3a KOPOTKHC HHTEpPBAJBl BPeMeHH (IeHTajlbl, CYTKH)
HeOOXOUMO YYHTHIBATL BpeMsi A00eranusi BOJHOrO NOTOKAa OT I'HI-
pocTBOpa K ypesy Bogoema H a(gdeKkT TpaHchopMalnH CTOKA 10
AJHHE PEKH, O0YCJOBJEHHBIH 3anojHeHHeM (ONOpOKHeHHeM) pyc-

JIOBOH €MKOCTH.
Yuer TpanchopManHH NAaBOJOYHON BOJHBEI NOPH HEOGOJLIIOM

Bpemenu aoGeranus (He Ooaee 0,5—1 cyTok) Moxer OGuThb OCy-
HIeCTBJIEH NMyTeM CMeLIeHHs Blepel Ha BpeMs joberanus pacxoloB
BOJIbI, OTHOCALIHXCH K rujpomerpudeckoMy crtBopy. [Ipn Goabuiem
BpeMeHu no0GeraHusi ¥ HEpPaBHOMEPHOM XOJe Pacxog0B CJAEAVeT
MnoJib30BaThcsd TpaHchopmMaluHOHHON (yHKIHell — KpuBolt jobera-
HHAl Pgr). Pacder TpancopManuu Ha y4acTKe TJAaBHOH peKu HHIKe
FHAPOMETPHYECKOTO CTBOPA, 4 TaK¥e W Ha TPHYCTHEBHIX V4aCTKax
OOKOBHIX TPHTOKOB BBHIIIOJIHACTCS IO HHTerpaay Jlwamens. Mure-
rpan Jlioamesisi IPUMEHUTENLHO K TepecyeTy CTOKa OT THAPOMETPH-
YeCKOro CTBOpPa Ha IJ4aBHOH peKe K BXOJHOMY CTBOPY B BOJ0OCM

3dNMHCLIBACTCHA B BHAE

!
Qo={Qlt=3)p . at, 3.1)

0

rjie Qmqy— X0 PAacXoAOB BOAB BO BXOJHOM CTBOPE B BOJOEM,

Qr — TO e Ha I'HAPOMETPHUECKOM CTBOPE, Py — KpHBasg Jolera-

HHfA, T— NOPSIAKOBHIH HOMEpP OpPJAHHATH KPHBOI jJoberanus.
Koopaunatel KpuBLIX jAoOeraHusi moMmelleHs B TabJ. 7, 3aHMCT-

BOBaHHYIO U3 paboth [66].
[Toawaysich Tabs. 7, MOXKHO ONpeeNHTb MCKOMBIH pacXoj B Ka-

KOH-THO0 MOMeHT BpeMmenH. Hanpumep, npu Ar=1 cyrkam

Quin=0,14Q; »-1-0,66Q, (; 1)+
~-0,15Q% ¢ _2)+0,04Q; ¢ _3-+0,01Q, _4).

[Ipn sHauHTENBHBIX M3MEHEHNHAX BpeMeHW Noberanus Ha Xapak-
TEPHBIX YYaCTKaX ¢ HapacTdHHEeM pacXoja BOJAB pacyeT Tpanc-
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PMALLH OCYHICCTBASIETC NO Gojlee CJAOMKHOM cXeMe, lPHBE1eH-
HOH B pabore [66].

My TaGaunnma 7
Koopaunatsl KpuBbIX joGeranus P M p .~ AJs yYacTKa

6 ()
peKn
Bpema poberaHdg Ha xapak- Bpesa goferanus na xapak-
MNopuakossif TCPHOM Y4acTKe At CYTKH Topixosui TEpHOM yUacTke At CYTRM
HosMep op- HOMEP Op- —
ANHATH, AHHATH ,;
CYTKH 0,5 1,0 | 1,5 1 2,0 CYTHH 0,5 1,0 1,5 2,0

Jlas pacxopa BoAl B sepxileM crsope | [laa pacxoaa Boas GOKOBOrO IpHTOKA

y1acTKa Ha VIACTKe

0 0,47 1 0,14 | 0,07 | 0,02 0 0,80 | 0,52 { 0,41 0,30
1 0,50 | 0,66 | 0,45 | 0,18 1 0,20 | 0,37 | 0,37 |0,37
2 0,03 | 0,15 ]0,32 ) 0,47 2 0,00 { 0,09 | 0,16 |0,2]
3 0,00 | 0,04 | 0,12 | 0,21 3 0,02 | 0,05 0,08
4 0,01 | 0,04 | 0,08 4 0,00 | 0,01 0,03
D 0,00 | 0,00 | 0,04 3 0,00 | 0,01
6 6 | 0,00

HeoOxoauMoceTh B vuere TPpaHC(OPMALHH CTOKA H AONOJITHTEb-
HOro NMPHTOKA ¢ HEU3YUCHHOM YacTH BOA0OCOOpA OCHOBHOH PEKH OT-
Majaer, ecJau B MNepHo/i NOJOBO/LS PACXOALI BOAB H3MECPAIOTCH HA
BPEMEHHOM CTBOpE, PacnoJoXKennom B HenocpeaAcTBeHHOH  OJH-
30CTH OT ypesa poiaoema. OGuiunO Takne HalJio/leHHsT NPOBOATCS
HA TJABHOM NPHTOKE PEeUHbIX BOJOXPaHHJIMIL HJIH 3aperyJanpoBain-
HBIX O3ep, rje CTBOp pacnojaraercsas B 30He MHOATIOpa. Ha Taxux
VHAaCcTKax NojacHeTbl CTOK4 OCJOKHSAIOTCA HAJHYHEM TICPEMCHHBIX
VKJIOHOB:

i
f.i'

o

riae [ — YKJAOH BOAHOH HOBEPXNOCTH BOJAH3H TIHAPOMCTPHUCCKOTO
cteopa, Q' u i’ — pacxoa BOAbLI H YKJOH MpPH HAGJIOLXEHHOM ypOBHE
H B caydae OTCYTCTBHA MOANOPA.

VKJON Ha y4aCTKaX, COnpAraioiuxcs ¢ o0uMpHoi BOANOH NoBepX-
HOCTHIO, 3AYaCTYIO ONPEACAHTL KpaiHe 3aTPyAHHTEJIbHO, NOITOMY,
Mest B BHAY, UTO VKJIOH B 30HC MOJANOPAa H3MCHSETCA B 3aBHCH-
MOCTH OT HAMOJNCHHH BOJOXPaHH/HINLE, AJM MOJACYETOB CTOKa IPH-
0eraloT K NOCTPOCHHIO 3aBHCHMOCTH Tpex TNepeMeHHbIX: pacxoaa
oAbl (Q), ypoBHsi, Hamepennoro y crsopa (H), n 0OTMEeTKH YPOBHA
ia pojoxpaHudauuie (z). Takue 3aBUCHMOCTH NPEACTABJAAIOT coOoN
abaxky KpuBHX Q=[(H; 2), riie Kaxjaas BeTBhL COOTBETCTBYET ONpE-
NCJeHHON OTMeTKe YPOBHSI BoAoXpaHuJuuwia. llpakruueckun ycra-
HOBJEHHC TaKHX 3aBHCHMOCTEel npeacrapjser coboi A0BOJBHO
CNOXKHYIO 3afady, W [OTOMY, Kak TpaBuao, MOJCYeT CTOKa TO
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M3MEPEHHSIM B 30HC MOANOpPa HPOU3BOJAAT NYyTEeM HHTEPMNOJISAIHH pac-
XOJ0B MEXKAY HX H3MEPEeHHBIMH BeJHYHHamu. TouHOCTH onpejedie-
HHS 3THX pacxojos OoJiee HH3KAasA, 4eM M0 YyCTOHYHBLIM KPHBBIM pac-
xonon Q=[(H), oamako oHa, KakK MOKasajH HCCIEJ0BAHHA
B. JI. Bunorpajonsa [28], moxer OBITH CYUICCTBEHHO IOBBILICHA,
ecJIH H3MepeHHe pacXol0B BOALl OY/eT TMPOH3BOAUTLCHA € YUETOM
H3MCHCHHMS BOAHOrO peXKuMa pexkH, T. €. eCJH, B OTJHYHC OT pac-
NPOCTPAHEHHOro crnocoba H3MepeHHd, HpeAyCMaTPUBAIOUIETO paB-
HOMEpPHOE pacnpejeeHue pacxojoB B rOAY, OHH OYAYT H3MEPATHC
Ha MEpPeJOMHBIX TOYKaX TrHAporpada, ocselllast pasiuunble (asbl
pexHuMa CTOKA.

Onpe/leHB ¢ YYCTOM BBILLICH3JOKEHHOTO MPHTOK B BOAOEM II0
OCHOBHBIM peKaM, a TaKKe M0 JAPYrHM TPHTOKAM, Ha KOTOPBIX
HMCIOTCS THAPOMETPHUECKHEC CTBOPBL, AJs NOJYUeHHsi o0uero npH-
TOKa HeoOXOAHUMO Onpeje/HTb ero 4YacTb, MNOCTYNAWIYK ¢ He-
KOHTPOJUPYEMOH HHCTPYMCHTAJBHBIMH HAOJI0OA€HUSIMH TEPPHTOPHH
nogocbopa. PacueT ¢ HEH3YYCHHOH 4acTH BOAOCOOPa BLIIOJHACTCS
C MOMOILLbIO BEIOPAHHLIX PEK-aHaJ/IOIOB.

JloCcTOBEPHOCTL pacyeTa CTOKAa ¢ HEH3YUEHHOH YacTH BOJIO-
cObopa, BKJOYalpoulefi O0acceAHB MaJblX peK, Olpe/esfaeTcs mnpa-
BHJIBHOCTBHIO BHIOOpPa peKH-aHaJora, 4ro B KaXIOM OTAC/ILHOM
cjyuae INpeacTaBasier CcOOOH JIOBOJIBHO CHOKHYIO 3ajady, To-
CKOJBKY KaxJIbH 13 BOAOCOOPOB dABJAETCS CBOEOOPa3HOH COBO-
KYINHOCTDLIO TMPHPOAHLIX YCJOBHH, HCHORTOPHMOH JaxKe B npefeniax
BojocO0pa oaHOro Bogoema. Tem He MeHeC HaJH'UHe 3dKOHOMEPHOCTH
MPOCTPAHCTREHHOIO H3MEHCHHs CTOKa oDecneunBacT BO3MOIKHOCTD
nepeHeceHHs YAJALHLIX 3HaUeHHA CTOKA C OJHOI0 BOAoCOOpa Ha ApY-
rofl TMPH VCJOBHH CXOJACTBA OCHOBHBIX HPHPOAHBIX XaPaKTCPHCTHK
cpaBHHBaeMbX BoAocOopoB. HMAeHTHUHOCTb HPHPOAHBIX YCJAOBHH
BBLISIBJISIETCS NYTEM THJPOJOTHYCCKOr0 paHoHHpOBaHuis BOAOCOOpA.
[MockoabKy raaBHeHIIHMH (akTopaMu CTOKa sABAAIOTCA OCAAKH H
pedbed MCCTHOCTH, HM@HHO IIPOCTPAHCTBCHHOE H3MCHEHHE KOJH-
JecTBA OCAJKOB M oporpacdus lpexjae Bcero NPHHHMAKTCA BO BHH-
MaHHC NMPH PaloNHPOBAHHH TEPPHTOPHH, 4 B 3aBHCHMOCTH OT CTe-
MeHH JCCHCTOCTH, 3a00JOYeHHOCTH, O3€PHOCTH — JAONOJHHTCABHO H
5TH npusHaku. JJag TOPHBIX PAHOHOB KpOMe 3TOr0 YYHTLIBACTCS
BCPTHKAJALHAS 30HAJLHOCTL CTOKA, HHTEHCHBHOCTL KOTOPOTO B npe-
qeaaX CKJAOHOB O3epPHOH KOTJOBHHBL, PasJHTHO OPHCHTHPOBAHHDIX
0 OTHONIEHHIO K BJArOHOCHBIM BeTpaM, MOKCT H3MCHATBCH B J0-
BOJBHO IIHPOKHX mpejenax. PaHOHHPOBANHC B 3daBHCHMOCTH OT
COCPeAOTOYEHIOCTH HPHTOKA M €ro H3YYEHHOCTH TPOH3BOAUTCH
AHG0 B 1CJAOM s BCero Bojocbopa, JHOO TOJLKO AJs TOH ero
qacTH, KOTOpas paciojioeHa Mexay JHHuen Oepera BojoeMa H
3AMBLIKAIOLWLHMH CTBOPAMH HA THAPOMETPHUECKH H3YYCHHBIX TIPHTO-
Kax Bojoema. PafioHnposaHue B TeJoM Ui BCero Bojgocbopa
0OLIYHO BHLITIOJHACTCS AJA KPYIHBIX 03ep ¢ pacCpeAOTOYEHHBIM NPH-
TOKOM, pafionuposanue 4acTH Bojocbopa (npnMHKaolledl K JHUHUH
Gepera) — Jiis GOJLIIMHCTBA BOAOXPAHHJHIL, rji¢ CTOK OCHOBHBIX
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NPHTOKOB OCBellleH MHCTpyMmeHTaJbHO. Huke na mpHMepe psia Bo-
10c60poB KPYMHLIX BOJOEMOB MOKa3aHo panoHUpOBaline TCPPHTO-
PHH, BLIMOJHEHHOE ¢ YYETOM NMPHPOAHBIX YCJIOBHH H CTEleHH rHAPO-
MCTPHUECKOH OCBEIIeHHOCTH IIPHTOKA.

|. Bacceiin 03. JlamomckKoro mo cTeleHH O3€pPHOCTH pasjaedeH
Ha uernipe papona: 1) Cafimo-Byokeuncknii, 2) Onexcko-CBHp-
ckuit, 3) Unbmenb-Bodaxosckufi, 4) uacTHbfl (BHYTPeHHHH) PaHOH.
Jlsa nepsBBIX pafioHa XapaKTepH3YIOTCSl pPa3BeTBJCHHONH peuHoi
CeThio M OOJBIIMM KOJHYCCTBOM 03€p; Ha HX TePPHTOPHHM HAXO-
auresn dosee 70% Bcex osep OGaccefina, B TOM UHCJae KpynleHilee
i3 nux — 03, Caitva (Caiimo-BvokcuucKkuil paiioH) u 03. OHEKCKOE
(Onexcko-CBupekuit paiion). IOXKHBIA palon OTJAHYAeTCs MeHee
PAIBETBAEHHON PeUHOH CeTblo M TOHHKeHHOH osepHocTbio. Kpyil-
HefliudM B JlanHoMm paiione sapaserca o3. Muabmenb, YactHoiii Oac-
¢efiy, OKONTYPHBAIOUIME 10 TepHPEPHH CEBEPO-BOCTOUHOE N00e-
peKbe 03. Jlagoskckoro, andasiercd 0e303€pHbIM, Ha ero TePPHTOPHH
PACHOMIOMKEHB  MaJibie pekHd, Bnajawmue B 03. Jlagoxckoe.
[la jpomo storo paitona npuxoaures 11% obuel niomaau BoJO-
chopa.

2. Baccefin o03. Baiikan mo OTHOIIEHHIO K BJAaroHOCHBIM I[OTO-
KaM, oOyCJOBJUBAIOUIUM paclipejiejieHde 0CaAKoB B Inpejejax o3ep-
HOfi KOTJOBHHBL, pa3sjelieH Ha YeThipe pafioHa: 1) cepepo-sanajHbIH
(Mexay pexamu Awurapoit n Bepxmeii Anrapoii), 2) BOCTOYHLIH
(Mexmay pekamu Bepxueit Aurapoit ¥ Baprysun), 3) 0ro-socroy-
nutit (Mexxay pekamu Baprysun u Cenenroit), 4) 10XKHBH (MEXIY
pekamu Cenenroi n Aurapoit) .

3. B Oacceitne saxp bpartckoro, rje CToKk no OCHOBHOMY IIpH-
10Ky — Anrape yunreiBaerca na MHpxyrckoit 19C, yaaneHHOH OT
BXOJHOTO CTBOPa B BOJIOXPAHHJHINLE HA HECKOJbKO COTEH KHJO-
METPOB, HEH3VUYEHHBIe YYACTKH BOJ0COOpa paccpeloTOYEHB! 1O BCeH
Oro JJIHHEe, TTOITOMY PAMOHHPOBAHHE BLITOJHEHO B LeJ0M no Gac-
cefiny, Bceero na TepputopuHH BOjocOOpa B COOTBETCTBHH C €ro
aporpadueit Boijeneno asa pafiona: 1) ropHbli (10XKHBIH) W 2) paB-
Wnnnsit (cesepuniii). I'pannua Mexkay pafioHaMu B JieBoOepesKHOMH
inern GaccefiHa NPOXOJHT TO JHHHH Bojopasiena pexk bejgoi u
(Ki, n npapobepexHON YacTH — IO JHHHH Bojopasjena pexk Kyabt
i M.

4, BB OGacceiine paxp PbiOHHCKOro paHOHHPOBAHHE NTPOH3BOAH-
HOCK TOJABKO B «NpHO3epHO#t» uvactH BojgocOopa, pacnoJoKeHHOH
HIKe saMblKalolero THapocTBopa Ha p. Modsore u crsopo 'DC
Yeanuckoi u llekcuuncko#, rae ocyulecTBiasieTcss Y4eT CTOKAa N0
pekam Bosre u Ilexcue. Ilpuosepnas uvacte sanumaer 22600 xm?,
i 15% obuielt naowasu 0acceiiHa Bofoxpanunuiia. B mpeaedax
nhaeaennofl yactn Bojocbopa 1o XapakTepy BOJIOCTH peKk ¢ yue-

TOM JCCHCTOCTH M 3a00J0YeHHOCTH TEPPHTOPHH BBIJICJICHO YETHIpE
pafiona: 1) sanaanoe mobepexbe (orT cTopa Yramuckoin I'9C 10
p. Mosorn), 2) cesepnoe nodepekbe (o1 p. Monoru ao IllekcHun-

cikoft '9C), 3) soctounoc nobepexbe (or Wlexcnunckonn '2C jno
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Puonuckoit ['9C) u 4) woro-soctoudoe nobepexbe (or PrOHHCKOM
'AC no Yrauuckoin I'IC).

4. B Gacceiive BAxp I'opbKoBCKOro Ha y4acTKe Mex1y BXO/IHBIM
cropom Puibunckoit '9C # 3aMbiKawouleir nJaoTHHol NopbKOBCKOI
'9C poiicaeHo asa paiiona: 1) npasobGepesnniit v 2) aepobepeik-
HBlf. DTH pafoHbLl PasJHYaIoOTCs M0 BOJANOCTH IHTAIOILHX pex.

5. B Oacceiine paxp KpacHosipckoro paioHHpPOBaHHE BBINOJ-
HCHO AJf YHacTKa, NPHMbIKAWOUIEro K BOJAOXPAaHHJHILY H PAacCoso-
JKEHHOro HHMKe TrHaApocTBOpoB Ha pekax LEunncee, Tybe, AbGakaHe
H Oe. Dra uacth Oaccefina, szannmawwmas 159% ob6meli naomamnu
BojgocOopa, no crenend JeECHCTOCTH pasjejeHa Ha jBa paWoHa:
1) aecocrensont (80% naomann) n 2) aecnoir (20%).

Pafionuposanie TCPPHTOPHH no3soJjser ¢ O0JblleR J0CTOBEp-
HOCTLIO NPOHM3BECTH BLIOOP peKu-anazsora, oTBeqalolled NpHPoaHbIM
VCJAOBHAM PAacCMAaTPHBACMOI0 paHOHa, O/JHAKO 3TO 00CTOATENbCTBO
He siBasieTcs onpenedsiioutnM. JleficTBHTenblio, MOXKeT OKa3aTbesd,
UTO BOJAOCOOP PCKH, HA KOTOPOM BeAyTCs IMAPOMeTpHYeCKHe Hal-
JIOAEeHHS, 110 KAKHM-TO NPH3HAKaM HepelnpeseHTaTHBeH jJsi pac-
CMaTpHBaeMOro paloHa, 1103TOMY PCKOMEHAYeTcsi NnpeaBapHTe/IbHO
BBINOJIHATL CPaBHeHHe PCYHLIX OacceAHOB MO KakKOMy-JAHOO nokKa-
3aTeNlo, KOTOPLIE B JMAHHLIX (H3HKO-reorpaHUecKHx YCaA0BHAX
CBH3aH C BOAHBIM PeXUMOM pekd. TakuM nokasateieM MOMXKeT OBITH
rVCTOTa pevHoi CeTH MJH CPeAHHH VKJIOH cKJoHoB. MHorjaa no sTum
pH3Hakam He yjacrcs olOpaTh pexky-anajJor H NMO3TOMY OIEHKY
PENpPC3CHTATHBHOCTH PEeKH-aHAJora BHIIOJHAIOT APVLHMH CHNOCO-
Gamn. K uyucay mnoc/ejlTHHX OTHOCHTCH BLIACHCHHE CVIUECTBOBAHHSA
MPHMEPHOIO PABCHCTBA CPEJHUX MHOTOJETHHX CJI0O€B BeCCHHero
NaBOJ0OYHOrO C¢TOKa pexku-aHajgora (h;) u caoer GOKOBOro npHTOKa
B nojoeMm (hg). DTOT nNpHEM, TAK Ke KaK JAPYrod — BLIsICHEHHe
crenicHu nojo0us ruaporpacda uaBoJlouNOro CTOKa PeKH-aHaJora
Q;i(f) u ruaporpada Gokosoro npuroka Qs(f), npHMEHHM B OCHOB-
HOM JJ8 BOJAOEMOB C COCPEJOTOYCHHBIM HPHTOKOM H INPEHMVIILECT-
BEHHO I pedHbiX Bogoxpauuauil. Oupencienne cjaosi croka Go-
KOBOTO mpHTOKA fig, TaK e Kak pacxojoB Qs(f), ocyuiecrrasercs
Mo ypasHeluio BojHOro Oaganca pojoema. boaee noapobuoe ussjo-
JKeHue cnocoboB BIOOpa PeK-aHAJOroB H peKoMeHJAalHA K OIlCHKe
HX penpes3enTaTHBHOCTH, OCHOBAHHLIX Ha OOOOLICHHH HAKOMJIEHHOro
K HAcTOAUICMY BPCMENH OINbIT4d THAPOJOrHY€CKHX pacueToB, NpPH-
BeslcHo B paboTte [66].

Meroasl pacueTa npuMTOKa TNPH OTCYTCTBHH THAPOMETPHUYECKHX
HimepeHuid. CTOK C MpHYCTLEBLIX YYACTKOB PCK, pacnofoKeHHbIX
HAZKC THAPOMETPHYECKHX CTBOPOB, B 3aBHCHMOCTH OT TIPOAOJAH-
TeJALHOCTH PACYeTHOro HITEPBAJa PacCYHTHIBAETCHA PAa3HLIMH CIIO-
cofamu. B Tex cayuasix, KOrjga npHToK ONpe/leSsieTca 34 KOPOTKHe
HHTEPBAJK BpeMeHH (CYTKH, HSITH/IHEBKH), Pacxojl B THAPOMETpPH-
YeCcKOM CTBOpe PCKH HeoDXO0AHMO NepCHecTH K VCTbIo 110 KPHBOH

aoberanust pPpqr. [Ipu pacuere croxka 3za 0OoJjiee TPOAOJTIKHTEIbHDIE
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HuTeppaanl (Aexaaa, Mecsll) H NPH VCJOBHH OJHOPOMHOCTH BOJ-
HOro pexHMa B npejgeax paccmatpHBaeMmoro oOaccefina pacxoa
I YCThe MOKeT OBITh YCTAHOBJEH 110 COOTHOLIENHIO

F'l."l"-"l.'hl!
ch'n.e £ g QETBU;}:KQETHBP' (32]

Fersop

Pacuer cToka ¢ APYrHX HeH3Y4YeHHBIX Y4acTKOB Bogocbopa Mo-
MeT OuTL NPoH3BEAEH € HCNOJAL30BAHHCM OMHOTO H3 HHAeNpliBe-
ACHiWX cnocodos: 1) Meroga BojHoro 6GajaHca H 2) MO CTOKY
PeK-AHAJOTOB.

Lleppoiit cnocob npuMeHSIeTest B TeX cayuasx, Korjd HeBO3MOXKHO
OUEHITL IPHTOYHOCTD B BOJAOEM € FHAPOMETPHYCCKH He H3YUCHHOMH
acrn pojgocObopa 110 JaHHBIM O CTOKe pek-aHadqaoroB. [Tocaennee
HMEET MECTO IPH CYILLECTBEHHOM pa3jHYHH B YCJOBHSIX CTOKa
B peaesax H3yueHHOH W HeH3ydeHIOf vacTteit pojaocbopa, a Takke
Upn oreyrersur  cseflentnd o 3abope BOABI Ha XO35IACTBEHHbLIE
Y A {ﬂpumemlu. BojlocHa0Kelne), KOTOPBIH MOMKEeT OCYLIeCT-
WINTLEN Mo Hensyuennoln TeppuTopuu. Meto BoaHoro 6GaJamca,
UPCAVEMATPHBAIOUIHA OILEHKY HPUTOKA C HEH3YUEHHON TeppHTOPHH
OCTUTONHMM “WIeHoM YpaBHeHHS BOJAHOro 0aJjaHca, ¢ Y/I0BJECTBOPH-
TOALNONR TOMHOCTLIO MOJKET TIPUMEHATHCS [Jsl I0JACYeTa IPHTOKA
TOALKO S8 JAOCTATOMHO HNPOAOJIKHTEJNbHBIC HHTEPBAJbl BpeMeHH

(roa, ceaon, Mecsi),
W PABHEHIE BOANOTO Oaganca BOJOEMA, PellIeHHOEe OTHOCHTEJIbHO
o N nedayueniol wacrn Bopocbopa, uMeer BHI

Van=Vu VitV —=Vo 1AV, (3.3)
I-:Ir g OOBOM CTOKH € PHAPOMETPHYECCKH HEH3VUEHHO yacTH
moanchopa; Vig - 00bem CTOKA M3 BOAOCMA 38 PaCueTHLI HHTEp-
P npesening Vig - o0meM THAPOMETPHICCKH HAVYCHHOTO IIPHTOKA
PO, BiaAnommnx n sopoem; Vi ob6neM Boabl, 3aTpavyesnofi Ha
HEHEPERIe ¢ HonepxuocTn aepkaaa pojoema; Vg — obbeM BOAH,
wwnmmuﬁ WA epKaio nojoema ¢ arMocepHbLIMH OCajKaMH;
AV aMeneie o6hema BoJoeMa 3a  pacyeTHBI MHTEpBaJd Bpe-
MEn,

Muton noanoro Gananca Moxer OBITL YCHEIIHO NIPHMEHCH B I1e-
S IPOAACHNS psiaa Aannsx o seanyute Vs ,; Ha HauaJbHOM 3Talle
SREHAYRTALNN BOAOXPAHKJHIL, KOrja elle OTCYTCTBVIOT HOBBIC Ma-
TUPHAAN FHAPOMETPHYCCKOR CEeTH, OPraHH30BaHHOlI BMNOCJAEACTBHH
W Onccefine nopoxpannaunina, B aToM cayuae ypanlcHHE BOAHOIO
OUANIER  COCTARMIETCSE A8 30HBL 3aTOMJICHHA OVAVIICro BOJ0-
APAMHANILE, DTO YpapHeHne HMeeT BHJ

V. o 'h"_'v:“' [‘V'f"f - AV — V:m' Ve, (3.4)

e Ve - ofmem noteph BOALI Ha Henapenne ¢ 30HBI 3aTONJICHHSN:
AV mamenenne o6bemMa BOJABI, COAEPIKAUIEIOCH B  BOAOTOKAX,
HOAOEMAX, NOYBOrPYHTAX H CHEKHOM NOKPOBE Ha TEPPHTOPHH G-
ayumeft sonw satonaenns, Ocradabliple 0003HAYCHUSA TC IKC., UTO
Won vpanuenun (3.3).
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Beauunna Ve onpepensercss no AaHHBIM THAPOMETPHUCCKHX H3-
MEepeHHH B NYHKTE, PacnoJOKeHHOM B CTBOpe Oyayilel NJI0THHH,
a B cJayyae HaXOMJIeHHS TAKOro NyHKTa HUXKe (BHINE) IJIOTHHDLI —
C yY4eTOM MOMPABOK K JAaHHLIM O CTOKe Ha THJAPOMeTpHYeCcKOM
CTBOPEe Ha COOTBETCTBYIOULEE H3MEeHeHHe NJomaan Bojocbopa.

Beauunna Ve onpejeasiercs 1o pasnocTH 3HAUCHHH wHcnape-
HHSI ¢ CYHIH H C BOJHOH MOBEPXHOCTH C HCHOJb30BAHHEM COOTBeT-
CTBYIOIIHX MeToA0B pacuetra. Hanpumep, npH onpejlenellny BeJdiu-
yuHbl Vi x N0 vpasuenuio soanoro GaxaHca aas BAXp Byxrapmun-
CKOro, MeTOJIHKa COCTaBJIEHHA KOTOpPOro H3joxena B pabGote [58],
HCTapenHe ¢ cywu onpejeaanocs no merony A. P. Koncrantunosa
[51]. MeToa Toro e aBTOpa HCMOJIBL30BAJCH AJA MNOJICYeTa MOTEPb
BOJibl Ha opowenue (Vop), OCyllecTBAABLIICECS B Npeaeaax rujipo-
METPHYECKH He M3YVUeHHOH 4acTH Bojlocbopa BiaXp Byxrapmunckoro.
B stom cayyae oObeM BOJLI, 3aTPpavyHBaeMbii HA MClIAPEHHE C Opo-
[HaeMbIX TIOJIeH, OMPedeJCH MO PAa3HOCTH MCHKAY aTMoc(hCpHBIMH
OCaJIKaMH H HCNapeHHeM ¢ XOPoWoO VBJIAXKHEHHOH NOBEePXHOCTH
cymu. Ilpu sTom npeanoaaranock, 4TO B nNepBoM NPHOJIHIKEHHH Be-
JHYHHOH OCaJIKOB MOXKHO XapaKTepH30BaTh HCllapeHHe B VCJIOBHAX
€CTCCTBEHHOrO VBJAXKHCHHS NOJVIYCTHHNOro pafioHa, B KOTOPOM
pacnosioxkeHa 3Ha4yHTeJbHas wacTh BojaocGopa BAXp ByXtapmun-
ckoro. ConocraBjieHHe PacueToB MO METOAY BOAHOro GaJjanca M 1o
CTOKY PeK-aHaJoron AJs1 YCJOBHH BAXp byxTapMHHCKOro nmokasaJio,
yTo oba MeToAa TPH MOJACUETEe CC30HHBIX M MCCSUYHBIX 31AYCHHMH
V. AA10T OJH3KHE Pe3yJbTaThl, PacXorKlelHe MCXKAY HHMH B CPea-
HeM coctasasier =8Y% npu npeaeiabHOM OTKJIOHCHHH a0 189 .

[To merony pex-anaJOroB NpUTOK ¢ HEH3YYEHHO TeppPHTOPHH
onpeneJisieTcsi pasJHYHLIMH Cnocob6aMH, KOTOpPbIE CHCTEeMaTH3HpO-
BaHel P. A. HeXHXOBCKHM C yuYeTOM YCJOBHII CTOKOOBpasoBaHUSA
Ha JaHHOH TePPHTOPHH H IOJHOTH HCXOAHOTO MaTepHaJa HabJI0-
NeHHH.

[Teppuwst cnocob. Ilputok ¢ Heusyuyenmnoit Tepputopuu Q
onpeneasercd Nno cpeaHeBs3BellleHHOMY MO/1Y.a10 ¢Toka Mcp aap € VUe-
TOM IJIOLLAAH BO/0COOPOB PeK-aHAJOroB!

19 _{ MF, +MFa+4 ... + MuF,
QH_M:P'“"F"‘( Fi+FPs+ ... +an )FH' {35}

rae My, My, ..., M, —Moayan cTOoKa B MyHKTaxX, B KOTOPHIX HPO-
H3BOASATCA H3MepeHHus croka; Fy, Fs, ..., F, — naomaan sojgocbopa
B 3THX NYHKTaxX; Fy— miowaje HeH3yYenHo#t uvactu BojocHopa.

9 20
F? Cp.B3B E.F .

StoT cnoco6 NMPHMEHHM B TCX cJyuasx, Koraa Q, dopmupyercs
peKaMu NpuOJH3HTENBHO TAKOro XK€ pasMepa, uTo H PEKH-aHaJoTH,
H BoAOCOOPH peK-aHaJOroB NPHMEPHO OJIHHAKOBLI 10 IIJIOLLAIH.
Ecan e njomany BoaocOOPOB peK-aHAJOroB pasjMuHbLl, TO TPH
NOJIL3OBAHHH BHPpaXKcHHeM (3.5) MOAYJasM cTOKa peK-analioros
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¢ Hanbogapluel MIOMAAbI0 OpPHAaeTcss HauOOJBIIHI Bec, UTO B jeli-
CTHHTEJBHOCTH MOJKCT He HMeThb MecCTa,

Bropo#i cnocod. Iloacyer npuroynoro pacxopa Qn npous-
BOANTCH 1O cpelHeMYy apHpMeTHUeCKOMY MOJIYJI0 CTOKa PeK-
dHAJTOroB.:

I 1 | n
Q=MpFr= (Pt ot o+ )R (39

lIpn atom cnocobe nojcuera MOAYJASM CTOKAa PCK-aHAJOroB Ie-
JABHCHMO OT MX pasMepa NPHAAETCS OJ(HHAKOBBLIH BEC, YTO TMpPH
Hajnuun  o0buHO Habmopaoueicst (0CoOeHHO B ICPHOJ BeCelH-
HEFO 10J10BOABST) HEOJAHOPOAHOCTH MOJYJel CTOKa lpeAcTaBasgercs
HanGo/ee NpaBHIbHLIM.

Homnmo ykasanHbIX €noco0OB B MPaKTHKE PACUETOB HPHTOKA
{'uu'rpu;:t‘u[mmcﬂ Clile ABa JAPYIHX npuemMa (TPCTHH H YCTBCPTHIN).
leaecoobpassocts  npuMeHcHus TPpeTbero cnocodba o00yCa0BAN-
BUGTCH  BBISIBJIEHHBIM Ha OCHOBAaHHH INPe/JBAPHTCJBHOTO aHaJH3a
CYHIeCTROBAHHEM Y4acTKOB BOJl0cOOpa, PasJHUHBIX TO XapakKTepy
(POPMUPOBAHKA CTOKA M3-32 HEPABHOMEPHOrO pPacHpec/eHusT ocajl-
Kow 1o Teppuropud. llpHMeHenue udeTBepToro cmocoda onpeje-
JOICTCH HaJHYHEM JIOCTATOYHOrO YHC/Ia PeK-aHaJorop, HMEIOLIHX
PAVIIHYIO JolajAb Bogocbopa.

I'pernit cnocob. Qy NOACUMTHIBAETCS MYTEM OTHCCEHMS MO-
JYds pacxoja pekH-aHaJora K THArOTEOWEed K HeMy I10lanH,
I OOULHA IPUTOK ¢ HEH3YUEHHOM TCPPHTOPHH NOACYMTHIBACTCS CYM-
MHPOBAHHEM  PAcXojlon ¢ BLACGJIEHHLIX NJollajed. 3Idror cnocod
PACHETA PEKOMEHLYeTCH Jiast onpejaeienus Q 3a GoJiee NPOAOIMKH-
TJLHLIC HHTEPBaJILl BpeMenn (JaeKaaa, mecsiy).

Herseproft cnocod. Chavana onpesenserca BojocGopHas
IO AL BCEeX BOAOTOKOB, BHAJAAOUIHX B BOAOEM, MO BblAeJeHHBIM
Aanasonam naowaxl sojgocoopa. last kaxaofl rpyinns Bog0CMOB
i lipejeiax BblASJTEHHOrO AHAaNa3oHa NJOLA/U OlpPefeseTcss CyM-
MAapias outaab BCeX BoOA0COOPOR H NMOADHPAIOTCS CBOM PCKH-
ditnaori. Tlo gaHHBIM peK-anaJoron AJs JAHHOTO JManazoHa (JacT-
HOTO)  OnpegejseTest Cpeiluid apH(@METHYeCKHH MOJYJb pacxojia
(Mgp), & nOo HeMy — pacXoa BOJALI KaK npouspeicHue Mg, Ha 06-
Y10 1ontaih 6acceHHOB pek, o0beAHHSCMBIX AAHHBIM JIHANAZ0-
Hos. QO pacxoa mpuToka Q NpH 3TOM clOCOBC oupeeseTcs
CYMMUPOBANHEM pacxo/loB BOABI C MACTHLIX MJOLIAJLEH.

I3 FOpHLIX YCJOBHAX IIPOCTPAHCTBCHHOE H3MCEICHHE CTOKAa I10/I-
UIHIHMETEH BLICOTHOH TOSICHOCTH, TO3TOMY AJIS  PACHPOCTPAHCHHUSA
YACABHBIX BCOJIHYHH CTOKA C H3YYCHHOH PEKH HA HEH3YUYCHHVIO HC-
HOJLAYIOTCH 3aBHCHMOCTH BHAa M=[(2), rue z— cpejiHsas BLICOTA
Oucceina, 3apncimoctn M=[(2) ROJAKHBI CTPOHUTHCH OTHEABLHO JLJI5
FIACLOI0. PacueTHOro lepHoaa, MOCKOJbLKY, KaK NMoKasaJ olbLT He-
HOJTAOBAINS 3TOro Metojga JAJA pacyeta NMPHTOKa B 03. DBalikaa,
ovepranne Kpupbix M=J(z) MeHsieTcst o1 rojga K roay H ocodenio
W HCPHOALE PASHOR BOJHOCTM.
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B osepHbix pafionax ueaecoofpasHO NpHMeHCHHe 3aBHCHMOCTEH
M=[(a), rine o— 03¢pHOoCTh OacceitHa, HJAH 3aBucHMOcTelt M=
=[(a:; F), VUNTHIBAIOWIHX HapsijAy ¢ O3€pPHOCTbI0 Mmiollaib BOIO-
cbopa.

Bee soiuienepedyrcieHnble c¢nocoOul NpeAnoJaraiorT HeoOXo M-
MOCTE BHIOOPaA PEK-aHAJOroB, 4TO 3a4acTYl0, OCOOEHHO MPH MaJOM
yHeae THAPOMETPHYECKH H3YUeHHBIX pPeK H HEO/JHOPOJHOCTH VCJI0-
BUI CTOKOOOpazoBaHusi Ha Bojocbope, MNpeacTam/sieT TPVAHYIO
H B H3BECTHOH Mepe cyObeKTHBHO pewmaemylo sanavy. l[lostomy
B NocJaeaHee BpeMsi Hauata paspadoTka HOBBIX METOAOB pacuera
NPHTOKA, npeaycMmaTpHupaoiiux Oodee OOBEKTHBHOE ONHCAHHE TipO-
CTPAHCTBEHHOrO H3MEHEHMsl MOJieli CTOKa NYTeM H3YYeHHsl HX CTa-
THCTHUCCKOH CTPVKTYPLI H TEPPHTOPHAJNBHOro 0000LIeHHA Xapak-
TEPHCTHK cTOKa. [lpHMeHHTeJhHO K HOJACYETY NPHTOKA B BO/10eM
BIIEpBbIe TaKOi mpHem pacuerta Obiil paspaboran B. @, KpokossiM.
DTHM aBTOPOM VIl ONMHCANHS TEePPHTOPHAILHOH 3aBHCHMOCTH pey-
HOro c¢rtoka oT ¢H3HKO-reorpapuueckuXx (axkToOpoB 3a 3a/laHHBLIH
KOHKPCTHLIT MHTepBaJl BpeMeHH OBJIO HCHOJL30BAHO YpaBHEHHe
JUHEAHOR MHOMKeCTBEHHON KOppeJsiliHH:

 IgM=a,1g x,+a:lg x2-}+ ... -a,1gx,1a, (3.7)
rae M — moayab croka, Jj/(c-Km?), 3a pacueTHbli HHTepBaJ Bpe-
MEHH:; X, X2, ... X;— uanko-rcorpaduyeckue dakropu (apry-
MEHTHI): @, a2, ... @ — KOO(POHUHCHTH VpPaBHEHHS JHHeHHOH
perpeccHu; dop-— cBOOOAHBIH 4jeH ypaBHeHHs; [ — 4HCJIO aprymes-
TOB. BeJHUHHLI MO/LVJEH H aprymMenToB BO H30eKaHHe BO3MOZKHLIX
HeJHHEHHBIX CBA3ell JorapuMUpYIOTCH.

Metox Owi1  paspaboraHn Ha TnpuMepe pacdeTa INPHTOKA
B Baxp Kpacnogapckoe 3a gexkaauble, MeCsYHbIC¢ H KBapraJibHble OT-
pesku ppemenn. PaspaGoranHasi MeTO/IHKA, CBA3aHHas ¢ NPOH3BO-
CTBOM MAacCCOBBIX BBLIMHCJEHHH, B KayecTBe 0043aTeJbHOTO YCJAOBHS
npeaycMaTpuBaer ucnodbsosane IBM ¢ npeaBapHTEABHOH CH-
cTemMaTH3aumeit u nepdopauueil mexoasoro martepuana. K uwmeay
JAHHBIX, HCTIOJB3YeMBIX B pacyeTe, OTHOCATCH:

1) cpeanne pacxonsl Boab (y) 3a pacueTHLIH HHTepBaJ Bpe-
Menu  (Aekaga, Mecsll, KBapTad) KOHKPeTHOTO Trojla 7o BCeM
H3VYEHHBIM peKaM OacceiHa;

2) ucxoausle aprymentsl (1, 2, ..., [) mo BceM THAPOMETDH-
JOCKH HavuenHbIM OaccelnaMm, KOTOpbie HAXo/sTCH B lpejenax
ROJOCHOpA paceMaTpHBAEMOro BoJjlOeMa;

3) 10 Ke 1o Bcem OacceiHAM HeM3y4YeHHOR uYacTu Bojocbopa
(ronoanuTensHan rabauua).

[lpy nuibope aprymenToB (x) HeoOxoaumo coOJ0AATL CACAVIO-
e yenonus, chopmyanpoBaHunie KproKoBsiM:

) apryMenTsl JAOJUKHH B TOA HJIH HHOA CTENCHH BAMATL Ha
BEAHUYHHY CTOKA;

2) aprymenTn! JIOMKHBL OBITL He3aBUCHMBL Mexay coboil;
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3) aprymMenToM He MOXKeT OblTh BOAHOCTL PEKH 34 [EePHO,
HPCALIECTBYIOUIHH PAacueTHOMY HHTCPBAJY, HJIH THAPOJOrHYCCKHH
lapaMeTrp, BbIpaKeHHBlH Yyepes BOAHOCTh PEKH;

4) aprymenTbl JAOJZKHBL JICTKO ONPEAEIATHCH  KOJHYCCTBEHHO
KOK JUIs H3YYEHHBIX, TAK H AJd HEH3Y4YeHHLIX PEK, PacloJoxKeH-
HLIX B HpeaeJax Hayuaemoro Bojlocbopa pojaoema;

5) KOJHYECTBEHHLIE  XAaPAKTCPHCTHKH Ka)KAOro apryMmenra
AONAKHB OBITh BCErja MOCTOAHHLIMH HE3aBHCHMO OT 3aJaHHOro
PACYETHOrO HHTEPBaJa BPEMEHH H KOHKPETHOTO roja;

b) 4YHCAO APrVMCHTOB JOJIKHO OBITL OAHHM H TeM JKe He3a-
HWHCHMO OT HHTEPBaJa BPEMCHH H T0Ja, K KOTOPOMY IpHYpoOyYel
9TOT MHTCPBAJL.

[Iporpamma mawmusHON 00pabOTKH paccuHTaHa Ha YHCAO NYHK-
ron naoaoiaeHn#d, He npespimawpuce 100 nyHkTos, ¢ MaKCHMAJbHBIM
Uhcaom  apryMmentos ne Oogee 25. Ilpw pacuere npHTOKa
I paxp Kpacrosipckoe HCNOJIL30BAJHCH JaHHBIE O pacxojiaXx BOABI
o 62 rHAPOMETPHYECKHM HYHKTam OacceifiHa, a B KayecTse ¢ax-
fopon cToka H30paHo NATH apryMeHTOB, B YHCJO KOTOPBIX BXOJHJIH:
KOOpAHHATBH UeHTPa THXecTH Bojochopa (pasjaenbHo HIHpPOTA —
HepHRLIE ApryMeHT, J10JroTa — BTOPOH apryMeHT), MmIonlajgb BOIO-
COOpa, cpeanss BbicoTa BojocOopa, JecHeTocTh. [lepsrie aBa apry-
MenrTa (reorpaguyeckne KOOPAHHATHI) ONHCLIBAIOT 30HAJbHOE W3-
MENCHHe cToKa, cpeAHsis BeicoTa OacceifiHa — ero BLICOTHYIO 1OSiC-
HOCTL, & naowans nozochHopa H JeCHCTOCTh — 3aBHCHMOCTH CTOKA
OF phamepon Oaccedna H CTemeHH €ro OOJECeHHOCTH. YpaBHeHHe
MHDKECTHEHNON KOPPeasiuHH COCTABASETCs MJS KaM<AOro pacyer-
HOFG  HlTepsasa  oTe/IbHO, B CBS3H € 4YE€M 4YHCJAO TAKHX YpaB-
WO COOTBETCTBYET YHCAY PpacyeTHbLIX HHTepPBaJoB (AeKal, Me-
GHICH, KBapTasioB), 3a KOTOPBIC NPOH3BOAHTCA MOJACYCT MPHTOKA
N HoJloeM,

- Onpeaegenne NHCAOBHIX 3HauenHit KO3 (HUHEHTOB ypaBHeus
AUHSRNON MHOMECTRENHON KOPPeasiliH NPOH3BOANTCH HA OCHOBA-
I Srariernieckolt o6paboTku nexoaHoro marepuaaa. Cratuctnye-
G OOPABOTIN BIKAIONACT Onepaiii Mo onpeaeaernio: 1) cpeaHnx
PRCXOAON oMW, 2) cpeannx suauenuii aprymentos; 3) mnapa-
BTPOD  YPaRUeIT aunefinoft  perpeccni, BHIPaXKalOUIMX 3aBHCH-
MBETh | - {I{#; 4) cpeanunx KpajpaTHUECKHX OTKJIOHEHHH

HAPHNX KOshDHINENTOB KOPPeJasiitnl MeKAY

|?“I."T -rl

A i, HANOMEIY DO BeeX BOAMOJKHBIX coueTaHHAX
Hﬂllipliﬂ IO AHENEHIO WAOPANIIX ApryMenTon,

WA NHCAORMe auatenin koshguunenton » ypashennn (3.7),
MONCHE PRILNTE OOPATHYIO Sa84Y, T. €., NOAL3IVACL 3aJaHHBIMH
A KOO BOAOCOOPA AHAUCHHAMI APIYMENTOB X, Xo, ..., XL
BUPUASANTE paexoa noas, B neasix pusicHeHHSt TOCHOTH CBA3H
MBCLY BSHeaeM i pacxogaam oAbt (Quuw) M HX HCXOAHBIMH
neanmn (Quex) no anauenniaM Quua M Quex  oOnpenessiercs
KOSMMGUINONT MuoKeeTReNHON Koppedasitun R, KOTOpbiii XapakTe-
PIAYET MEPY TOUNOCTH BYHCACHHBX PACXOL0B.

e
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[To ypasHenunio (3.7) ¢ onpefesieHHbBIMH B HEM UHCJOBBIMH 3HA-
YeHHAMH KO3((HIIHCHTOB M JaHHBIM JAOMOJNHHTEJLHON TaGJHILb,
Co/epiKallleli 3HAYCHHSI apryMeHToB (Xi, X2, ..., X;) AJS HeH3YUeH-
HBIX DCK, OnpeaeiseTcsi pacXoj] BOJLI ¢ HEeH3YYEHHOH YACTH BOJO-
coopa (Qu). Cymmupys pacXoibl BOAB B 3aMBIKAIOIHX CTBOPAX
C BeHYHHONH Qy, ompenensior oGUiHii NIPHTOK B BOJOEM 3a NAHHHI
PaCyeTHLIA HHTEPBaJ BPEMEHH.

TounocTh NnoacueTa NpUTOKa NO METORY CYyMMHPOBAHHS pacxojios
BOABI MHTaOWHX peK. [lorpemmnocts pacuera nputoka ckiaasiBaercs
H3 OWHOOK omnpeJieJieHHsi PacXoJoB BOABI HAa THAPOMCTPHUECKHX
CTBOPAX H OLIHOOK MOJCYeTa CTOKA € HeH3yueHHON yacTH Bojaoc6opa.
Ob6a Buaa omWHGOK ¢ OUEHKOH NOrpemHOCTel MOACYeTa CTOKA IO
KPHBBIM pPacxofoB (HJIH MOJyYyaeMBIX HHTEPHOJSUHEH MEWKAY HX
H3MEPDEHHLIMH BeJMYHHAMH), a Takke OMHOOK, 34BHCAILIHX OT
UHCJa H PEeNpe3eHTAaTHBNOCTH BHIOPAHHBLIX PEeK-aHaJOroB, AeTaJbHO
ananusupyiorcss A. P. Hexuxosckum B pabore [66). B srtoii paGore
HM TIpe[yiOKeHa (opMyJa OIE€HKH OTHOCHTCABHOH cpeamnell KBaj-
paTHYCCKOH OWIHOKH OMNpejesiecHHs MOBEPXHOCTHOrO MPHTOKA, MOJ-
CYHTAHHOTO € HCNONH3OBAHMEM METOMa PeK-aHaJoroB IJas HeH3y-
YEHHOH TCPPHTOPHH:

Q= V(= + S (13T, @9

rjae EQup — norpemHocts OOIICrO pacxoaa BOJDI, NOCTYHAIUIETO
B BOMOEM; EQpx — HOrPelINOCTb CYMMAapHOTO PacXofia BOJALI BXOA-
HbIX CcTBOPOB; Cp— KO3(HUHEHT BapHALMH CPEAHECYTOUHBIX pac-
XOMOB BOJABI 10 NMJOMIANH, BEIYHCACHHBIH Ha OCHOBAHHH HaOJII0MeNHi
o n pekam-anajoram. ns mepuoaa cTokooGpasoBaHHsi pPaBHHH-
HbIX pek C; peKoMeHAyeTcsl IPUHHMATh paBHEIM 0,7.

Beanunna EQgx onpegensercss u00 HAa OCHOBAHHH CHElHANLHBIX
HAO/IONCHNH, BLIMOJHSEMBLIX B I€JAX ONpPEAeNeHHs MOrPELIHOCTH
H3MEpPeHHH W TNOJACYeTa CTOKA B KOHKDPETHBIX YCJAOBHAX [aHHOTO
rujpocrtBopa, Jaubo, Npu OTCYTCTBHH TakKHX HaGJIOJEHHH, HA OCHO-
BAHUH ACHCTBYIOIUHX YKa3aHuii Mo OlNeHKe TOUHOCTH Ha6JI0leHHil
C YY€TOM YCJOBHH H3MEPEHHSI PacXolJ0B H TNPONOJIKHTEIBHOCTH
pacuerHoro HHTepBaJga [61].

Ha sapery/nupoBanHbiX pekax B psiie cJyd4aeB BXOAHLIE THAPO-
CTBOPBI PacnosaralTcs HHXKe THIPOY3JOB B 30He HeyCTAHOBHBINE-
rocst pexkuma pacxojios. Ilogcuer cToka Ha Takux CTBOpax 3auacTyio
MPON3BOAHTCSA C NOMOIULLIO KPHBLIX PAaCXOMOB AMSI VCTAHOBHBINETOCH
pexuma no CpeiHCCYTOUHBIM YPOBHSM, BBIYHCJEHHBIM 1O MaHHBIM
ABYXCPOUNBIX H3MepenHi. Mexay TeM BeIeJICTBHE NHKOBOTO pe-
KuMa Bplniepacnonoxennon I'DC B Hmxnem Obede HMeeT MecTo
pe3koe H3MEHCHHe YPOBIIEH B TeYeHHE CYTOK, YTO He YUYHTHIBAETCS
mpH [oJcueTe pacxoioB BojAb. CnenuaibHbic HaBJIOfEHHs H pac-
YETDl, BLIMOJNHABLIHECH Ui OTAENbHBIX TAKHX CTBOPOB, NMOKa3aJ,
YTO TOJACYET CTOKA [0 KPHBBIM PACXOA0B AJd YCTAHOBHBIIErOCs
pezknMa Ge3 yueTa CYTOUHOTO XO/la YPOBHSI MPHBOAHT K 3HAUHTCIb-
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Hhim cHcTeMaTHYecKHM omuOKkaM. llocnaennee, B uyactHocTH, OBUIO
yeranosaeno HcecnepoBaHuamu P. A. lllecraxosoit [88] nas crBopa
p. Mluwenp —r. KueB, kotopwiii go mnoctpoiikn Baxp Kamnesckoro
Hujsca BXOAHBIM B BAXP Kpemenuyrckoe. dtor cTBop Oblji pacro-
noxen nHxe Kuesckoft '9C, B 3one HeycTaHOBHBLIEIOCH pexHMA.
Jlust ouenkH MorpemrHoCTH onpejesieHus ctoka B 1968 r. mpousBo-
JLJIHCE KOHTPOJibHBIE H3MepeHusi B ctBope Jlnenp—MoHacTeipek,
IHIE[IU.’]DH{EHHDM 34 Hpﬂ,[lE.TIHMH JOHDBI HE}’ETHHGEHE[HEFDCH peAaHMA.
(LpaBHeHHe CTOKa BOJABI, MOACYHTAHIOrO AAs crBopoB KueB n Mo-
HACTBIPEK ¢ yueToM BpeMeHH jo0eraHHsi MexXJy HUMH (/BOe CYTOK),
00HAapyKHIO cHCTEMAaTHYeCKoe pacXoxKaeHHWe B cpaBHHBaeMBIX pac-
xojgax. CpenHeMecsayHble pacxolbl B crBope KueB oKaszaJsiHch 3a-
HHKeHHBIMU B cpeaHem Ha 109%. TlocaenHee o6yciioBiaeHO TeM, UTO
NOBLILIEHHE YPOBHS 32 CUET YTPEHHEro M BEeYEPHEro MUKOB HATPY3KH
na Kuesckoit ['9C Ha BOAOMEPHOM MOCTY HPOXOAHT MO3JHCE CTaH-
AaprHbix cpokoB HaMependH# (8 m 20 u), BCJaeAcTBHE 4ero MOCTOM
(puKcupyercs 3aHHKeHHBIH ypoBeHb (IO CpaBHEHHI0 CO CpeaHecy-
rounbiM). Cucremardyeckde oWHOKH B nojcyere HpHToKa OBIIH
TaKMme obHapyxensl aas BAXp KyHObilueBCKOro, rje pacxo/isl Ha Ooc-
Hounux npurokax, Boare u Kame, uamepsiorcs B 30HAX IepemeH-
Horo nojmopa ¢ HEYCTAHOBHBIUHMCS PeXHMOM 3a CUET MNONYCKOB
iniepacnonoxennex I'9C, CrBop na p. Boare maxoaurcsa HHKE
'opukosekoro rujpoyaaa (I'Y) y r. Hebokcapsl, crBop na p. Kame —
ke Borkunekoro I'Y y r. HaGepexubie Henunnl. Ha oGoux crpo-
pax BEAYTCH TOJNLKO JABYXCpOuHBIe HAOJIOACHHS 3a YPOBHEM BOJBL.

Aunanua uesasok soanoro Ganmanca siaxp KyiGbluesckoro noka-
S8J1, 4TO OHH HMMCIOT NPEHMYILECTBEHHO MOJOMKHTENbHBIA 3HAK, T. €.
NPUXOJA B BOJAOXpPaHHJHLLE BbilIe pacxoja Bojbl. CTok uepes Ky#-
Opinepcknit I'Y nocae HaTypHOH TAapHPOBKH JBYX arperaTtos y4H-
ThBACTCS BIOJHE HaJeXHO: TOYHOCTh ydeTa CTOKa B CpeliHeM Co-
crapasier £=1—2%. B srux yciaoBusix npu HeOOJbUIOM YAEJALHOM
Bece OCTAaNbHBIX COCTABJAAKLIHX OaJjsaHca cHCTEMaTH4YecKad 1o0J1o-
MHTeLHAas HeBsI3Ka MoXKeT OBITh OTHeCeHa TOJbKO Ha CUeT MOrpeLl-
HOCTH nojacuera npuHtoka. Yuureisas 1o, B Ky#ibsimesckoit I'MO
OulJin npoBejieHbl KOHTPOJBLHBIE pacyeTrhl, KOTOpbIe, OAHAK0, BIOJHE
JIOCTOBCPHO YIAJ0Ch BHIMOJHHTL TOJALKO A p. Kambl [IpuTox o
), Kame Oua onpejpenen CyMMHPOBaHHEM pacxoj0B BOJABL 4yepes
I.h.n'mlm:m-:ﬁ 'Y ¢ pacxoaMu G0OKOBOro NMPHTOKA HA YYACTKC MEXKIY

ernopamin Borkunckuit I'V u HaGepexnbie Ueansl. ITH pacuers,
Wnoanennsle 3a 11 roposuix uurepsanoB (1962—1972 rr.), noka-
S04, NTO B moaaBJasionieM OoJbIUHHCTBE CJyyYaeB CpeHerofoBoH
rok no usmepenusim B crBope IHabGepexuole HeuHbl 3aBbllien 1a
d5%.

Bunojnenibie pacuerbl HeZOCTaTOYHBI, OAHAKO, AJA KOPPCKTH-
POBKI [OJACYCTOB CTOKA, MOCKOMBKY OHH TOKasajd, 4TO NpH mpe-
OOJAAAI01LEeM 3aBBILICHHN CTOKa B oT/JedbHEIe ToAbl (2 u3 11) nmeer
MUCTO SaHMKEHHEe CpeaHerogoBBIX PACX0[0B, HOJACUHTAINBIX [0
wamepennsm B crsope Habepexnbie Yennsl. 10T hakt, a Takxke
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BhiLIenpuBejennbie AaHnble, oTHocsuuecs: K creopy lnenp— Kues,
CBHAETCALCTBYIOT O TOM, YTO JIBYXCPOUHbIe HaGIOJCHHS VDPOBHA
Ha FHApoCTBOpPE B 3aBHCHMOCTH OT MECTOHNOJIOXKCHHSA IIOCTa 10 OT-
HOWEHHIO K CTBOPY BhIlUEpacuoaoxeHnoro I'Y u pexnma nonyexos
B TEUCHHC paccMaTpHBAaeMOro HHTEPBaJia BPEMEHH MOryT Kak 3aBhi-
HIaTh, TAK H 3aHHKATH JACHCTBHTEJBHOE 3HAUYEHHE YPOBHHA, COOTBET-
CTBEHIO HCKazasi HCKOMBIH pacxoj Boabl. [Tosromy muasi Koppexru-
POBKH MOACYCTOB CTOKA B CTBOPAX, PacnoJoKeHHbIX Ha 3aperyanpo-
BAHIIBIX YYdCTKaxX peK, HeoOXOAHUMBI clnenHajJbHbie HaOMIOJACHHA W
[(IPCHKAE BCErO PerucTpanus ypoBHS NPH MOMOIH CAMOMMCICE HJH
nyTeM nposejieHHs yualmensHelx nabmoaenuit. Ha ocnoBanunm sTHX
Ha0M0/leHnil caelyeT OnNpeesuTh 3HAUCHHe H 3HAK CHCTEMaTHue-
CKOH OUHGKH H BHCCTH COOTBETCTBYIOIHE NONPABKH B MOACYETH
CTOK4, NOBBICHB TaKHM 00pa3oM HX TOUYHOCTh.

OGparuMcs Teneph K BONPOCY O TOM, KAaKOBA PEaJbHAas TOU-
HOCTb NMOACYETA NPHTOKA B BOJOEM, PACCMOTPEB €ro Ha lpHUMepe
BAXp Kpacnosipckoro Ha OCHOBAaNHM JaHHBIX, 3aHMCTBOBAHHLIX H3
paGorol [45). OOmas naomans Bogoc6opa Baxp Kpachospckoro
289000 km% TIlpurok ¢ m3yuyeHnoli yactu GacceiiHa onpeaeascs
0 CTOKY HeTHIpeX NPHTOKOB BOjJOXpanuauma B crBopax Enucefi—
Hukutuno, AbGakan—Paiikoso, Ty6a—Byryprak, Os—Epmakoso,
KOTOphIMH ocBeniaercss 85% obuwedt nuaomaaun Bopoc6opa. Crok
C HEH3YYEHHOH YaCTH ONpeAeJIeH [0 YACJAbHBIM BEeJAHYHHAM CTOKA
PeK-anajioroB, B KauyccTBe KOTOPLIX AJsi obJeceHHoil uacTH Bojo-
cbopa (F=8800 xM?) wuzbpana p. Cucum y c. BepesoBasn (F=
=2810 km?), ans necoctennolt (F=34000 km2) — p. Tech y c. Bor-
pan (F=179 xv?). OT ruAPOMETPHUCCKHX CTBOPOB K nepudepuu
BOJAOXpamunuia CTok TtpancopmMHpoBan no KpuBOH aoleranuns.
OrnocurenbHas olnGKa pacyeTa NPHTOKA oNpeAcscHa Mo ypasHe-
uuio (3.8), rae EQux oleHeHo Mo pekomengauHsaym paGors [61] npu-
MEHHTE/bIIO K YYacTKaM pek ¢ OecmoiMeHHBIM PyCJaOM, AJS KO-
TOPBIX OTHOCHTEJLIASA OWIHOKA ONpeleSeHHs CPeAnCCYTOYHOro CTOKA
npuHuMactcsi pasHofi £=5%. B cooTBeTCTBHHM ¢ STHMH JAHHBIMH
MOrPEUIHOCTh MOJACUETa CYTOUHOrO MPHTOKA COCTaBJSCT B Cpe/lHEM
5—8% c upeaenbhbiM 3HauenneM ounbku 16% B BeceHnHe MeCHilbl,
KOrfa 10J1s THAPOMETPHYECKH VUTEHHOrO MPHTOKA CHHIKAETCH 10
/5% mnportus ee peanunswl, pasnoit 90% B cpeanem 3a roa. Ilo-
TPEINHOCTb MOJACYETa CPCAHENeKalloro CTOKa COCTaB/AsSIeT B CpeaHeM
2% upu npeaeabhoii omubke 5%, norpewHoOCTh CpeAHEMECAUHOIO
croka 1—29%.

[Tpu B oOuem BHONHE YAOBAETBOPHTENBHOI TOYHOCTH MOACYETAa
NPHATOKA NOrpelIHOCTL CYUIECTBEHHO BO3pacTaeT B BCCCHHHC MeCsIlbl,
KOT/la YBeJHYHABAETCH HNOCTYIJICHHE BOALI ¢ HCH3Y4YEHHON uacTH BO-
Jdocbopa, rae CToK onpepeasiercs ¢ MCHLUICH TouHoeThio. Takuwm
00pa3oM, TOYHOCTb MOJACYETA HPHTOKA ONPEIeJsIeTCH CTENeHbIO ero
FHAPOMETPHYECKOH H3YUYCHHOCTH M NPH YCAOBHH Qgax > Qy nmpakTH-
YCCKH UEJHKOM ONpeieasieTCsi TOYHOCTLIO I'MPOMETPHUYCCKHX H3Me-
pPCHHIA.
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[lpu cospemeniion H3YYCHHOCTH MPOLECCOB CTOKA H OTCYTCTBHH
yTanoHa CpasleHHsl B HacTosllee BpeMsA He TMpeiacTaBiasieTcs BO3-
MOZKHBIM OTJaTh NPEeANnoOUTeHHEe TOMY HJAH HHOMY METOAYy pacuera
IPUTOKA W JIOCTOBEPHOCTh KayKJIOro H3 HHX VIacTcs OUEHHTDL TOJbKO
IyTeM CONOCTaBJIEHHA pe3yabTatoB pacuera. MmenHo Takum cno-
cobom  orneHuBajgach 3(MPCKTHBHOCTL cnocoba nojicuera NPHTOKA,
paspaborannoro Kpiokopeim. ConocTaBasiiich pe3yabTaThl pacuera,
NLITONHCHHOrO ABYMA cnocobaMu: 1) ¢ npHMEHEHHEM YpaBHenus
AuneiHolt  MHoKecTBenHod Koppeasuun (metoax  Kprokosa) w
2) ¢ MCOOAB30BaHHeM JUJIsSl HEH3VYeHNO# uactu BojocOHOpa JaHHLIX
0 CTOKe pek-aHanoros. CornocraBlieHHe BLIMOJHAJOCH Ha MpHMCpe
naxp Kpacrnosipckoro a0 BeJIHYHH MPHTOKA 3a JCKaAHbIC, MeCAUHbIe
I KBapTaJbHble OTPE3KH BPeMEeHH Mo JaHHbiM pacyera 3a 1968--
1972 rr. CpaslieHHe NMoOKa3aJo, 4TO pacXoxAeHHe B PacCUHTAHHbIX
BeJHUMHAX AJS ACKaJAHLIX 3HAYCHHH NPHTOKAa B CPEAHEM COCTaBJACT
t 5% npu npenenbHOM OTKJAOHEHHH, OTMCUYEHIOM B OJ/IHY H3 JCKaj
necennero neproaa, 25%. Pacxoxaenus B CpejHEMeCHUHBIX 3Have-
WHAX npHTOKa He, mpeBocxoaar 3%, cocrarasa B cpeanem [,5%,
i CpelHCKBAPTAABILIC SHAYeHHHA 1IPHTOKA, GHPEJIEJIEHHHE pasjiny-
HWMII MeToJlaMH, NpakTHuUecKH coBnajalor. Takum obGpasom, o0a
MeTojla pacuera jaioT OJH3KHE PE3yJabTaTbl, 4TO CBHAETC/ALCTBVET
00 X paBHOH MPHMEHHMOCTH JJIsi pacyera NMPHTOKa B BOJOEMbl 3a
ACKAZHLIE H MeCcSuHble HHTepBaJhl.

Buie Obiim onucadHbl METOAB pacuera MPUTOKA H PEKOMEeH/1a-
MK K OINEHKe TOYHOCTH NOACYeTa CYMMAapPHOro NpHTOKA 3a 3alanHbie
pacuerinie HHTEpBaJaBl BpeMenH. ITH pacuersl OOBLIYHO BHINOJI-
MAIOTCSH TIPH COCTABJEGHHH ONepaTHBHLIX BOANBIX 6aJaHCOB BOJOXpa-
MMM, M AA8 HX PeaJH3allHH HCHOJAL3VIOTCA MaTepHatbl HabJiio-
Aennfl, oTHOCAIIHECA K MEepHOAY CYULCCTBOBAHHA JIAHHOIO BOJOXpa-
Huanue, Mexay TeM npH NPoeKTHPOBAHHH BOAOXPAHHAHIL, a mocje
A COMLANMN ans COBEpPlUEHCTBOBaHHA MCTOJJOB pacyera W 1po-
AHOAR BparoKa Heo6xouMO pacnoaarathb AaNHLIMH O MPHTOKE 3a
BOUMOIING HpOAOKHTeALHbIT Teproi. B cBA3n ¢ 3THM 1esaecoob-
PAAHG  HEHOALIOBATL  MHOPONIETHHE PAJAbL JaHHBIX O CTOKE peK
¢ peARApHTeaBIol KOPPEKTHPOBKOI HX MPHMEHHTENbHO K H3MEHHB-
MO YCAORNAM NPOTEKAHMA PeKH, B pycje KOTOpoit obpasoBaHo
PR ARHNMX O DPHTOKe MOXKHO nyTeM nepecyera
GTOKR N eThape  pexn, Kortopuft 1o obGpasosanns BOAOXPAHNANILA
pacioJanrnaes AN CTROPH BAOTHHLL, JaMBIKaoWeR BoaOXpa-
NHAMILG. B aroM Cayuae saanua CROANTEH K OTHECEHHIO JIAHHLIX
FHAPOMETPHICCKOTO  CThopa K nepudepun  Bojoxpanuaunuia, T. €,
KoyYMeHbIenino Qoor HA BEJHMNHY CTOKA € NJOMAJH, 3aTOMJIenHOMN
BOAOXPANMAIIEM. B oTAeaLHBIX cayuanx pacuyer oCAOKHACTCT TCM,
WO MAPKHAY € PACCMATPHBACMBIM BOAOXPAHWJIHLIEM HA JIAHHOH pCKe
BUEe 1O TeNeHNIo cosdjaercs eule paa BOJAOXPAHHIAHIL, NEPHOAH-
Jeoxoe nanoanenue (cpaGorka) noJe3Hod NPH3MBEL KOTOPBIX H3Me-
HAOT pasMepsl NPHTOKA, NOCTYNawNuiero K nepHdepHi HHKHEro
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Bogoxpanuauma. Iosremy npu mepecuere pacxoioB x nepudepun
BOJOXpanuaHUla (0COGEHHO MPH oNpefeseHHNH HEe TOJBKO rOAOBBIX,
HO H MEeCAYHBIX 3HaYEHHH NPHTOKA) HeoOXOAHMO YYHTHIBATE pery-
JTHPYIOLIHH Sp(EKT BbIIEPACTONOKEHHBIX BOJOXPAHHAHIL B 3TOM
C/Iyuae mepecyer OCYLIECTBASETCS MO YPaBHEHHIO

an¢ S Qec*r - ﬂQu T ﬂQ P (39)

rae Qupy — NPHTOK K mnepudepuu BOJIOXpaHHAHLLA; Qeer — CTOK,
pHKCHpYeMbIi rHAPOCTBOPOM; AQy — CTOK € MJIOLLA M, 3aTonJeHno
BOZoXpaHuaHIEeM; AQp — o0beMbl BOAbI, KOTOPLIE HAKOMJIEH.I (cpa-
6OTaHbl) 3a PACYCTHBIC HHTEPBAIBI BPEMCHH B BBIILIEPACIONOMKEHHBIX
BOJOXpaHHinWax. BeanunHa AQ, onpeiensiercs no YACIAbHBIM
BCJIHYHIIAM CTOKA PeK-aHaJIoroB, Penpe3cHTATHBHHIX ISl 30HLI 3a-
TOMIENHA, BeauynHa AQp— no TeXHHYECKOMY MPOexKTy, perJaa-
MCEHTHpYIOIleMy napamMeTpbi BOXOXPAHHIHIL H PeXKHM HX IKCHIya-
TaIHH.

B rtex cayuasmx, Korjga ruapocTBop Ha peKe He coOBMmajgaer co
CTBOPOM 3aMbIKalOleH MVIOTHHBI, HeOOXOAHMO NPeABAPHTENBLHO, B CO-
OTBETCTBHH C CYILECTBYIOIUHMH METOJaMH [HJIPOJOTHIECKHX Pac-
4€TOB, BLITOMHHTL NMPHBOAKY AAHIIBIX O CTOKE K CTBOPY COOPYiKe-
HHS, & yiKe 3aTeM MPOH3BOAHTH MepecyeT CTOKa OT CTBOPA COOpYyxKe-
fns K nepudepuy BogoXpaHuNILA.

TakuM MeToaoM — NPHBOAKON CTOKa OT 3aMbIKalolero cTeBopa
Ha peke K NepHpepHH BOAOXPAHHANLIA — OB TPOLJICH psax HaO-
JIOJICTHA O nputoke B BAXP PriGuuckoe 3a mnepuox ¢ 1881 no
1940 r., 1. ¢. 10 MOMeHTa BBOAa B CTPOH 3TOr0 BOJAOXPAHHJIHLLA.
B Kauecrse HCXOAHBIX HCMOMB30BATHCH MHOTOMETIHE JIAHHBIC O CTOKE
p. Boaru y r. SIpocaasas (Qg). B Beanunnsl Qsp BBOAHJAHCH MO-

IPABKH 3a CHET CTOKAa C JOMOJHHUTEJBHON MJIOLLAILH Bonocbopa,
pacnoJjiokenHon mexay r. fpocaassaem u CTBOPOM peryJHpyioIlLero
COOpyxeHHsi BAXP PoIGHHCKOTO. dTa miaomwanb COCTABALIA OKOJO
9% obuleir naomanu Gaccefina Bogoxpanuanwa, llpu onpenencnun
Qnpy 10 ypasuenuio (3.9) AQ, onpeaesieHo no mMoayJaw p. CHTb,
PENPEICHTATHBHON ANt 30HBI 3aTomyieHHsi, a AQp—no aamnbim
O MOP(OMETPHYCCKHX XapaKTePHCTHKAX M PeKHME 3KCOayaTalHH
BoXoxpanuanil MBanbkosckoro m Yramuckoro ¢ yuerom pacxojioB
BOJALL, 3a0HpaeMblX B KaHaa HM. MOCKBHL.

['mapomerpuueckune naGmaiogcHus B NYHKTaX, 3aMblKawOUIHX BO-
AOCOOp BOAOXPAHHANING, NEAECOOGPA3HO MCHOMBIOBATL He TOJILKO
/ST DPOAJIENNS PAAOB 110 NPHTOKY, HO H B KAYECTBe 3TANOHHBIX
HPH PasMCIICHHH I'H/IDPOMETPHYCCKHX CTBOPOB H pa3paboTke MeTona
PacucTa NpHTOKa K yXKe CO3AaHHOMY BOAOXPANHANILY. TO 0COGEHIO
BAKINO VI BOAOXPAHHJIHUL, PACHONIOKENHBIX B 1400 OGIKHTBIX
paHoHax, raA¢ OpraHM3alMs CTaNHOHAPHBIX FHAPOMCTPHYECCKHX W3-
MCPEHHH B OOJLLIIOM YHCJC YHKTOB CBH3aHAa CO 3HAYHTEJbHBIMH
TpyAHoCTAMH. llpuMepom Takoro BOJOXpanuaniLia gsascrcs Bepx-
HETY/JIOMCKO€, pacnoqoxeHHoe B ceBepo-3anaanoll, MaJoHaceqCHHON
qactu Koavekoro noayocrposa. 1o cosaanus storo BOJOXPaHHJHIILA
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PEryasipibie rHAPOMETPHYECKHE H3MEPeHHs NMPoBOAMAHCL na p. Ty-
Jdome y noc. TOMKHIU, PacnosoXennoro B CTBOPE NPOEKTHPYCMOr0
fiapoyana. IToMuMo atoro rupoMerpuuyeckne HaBGJIIONEHUS BHINOJ-
IBLINCH elle Ha IBYX pekax OacceiHa: p. Jlorra — nmop. Kaanagocku
i p. Hora — 12 kM or yctbsi. DTHMH ABYMS CTBOPaMH 0CBeIaJoch
oKkono 65% obwel naomann Bogoc6opa sBogoxpanHauiia. OJHAKO
¢ sanoanennem sBopoxpanmiuma (8 1963 r.) mropo#t u3 crBopos
(na p. Hore) oxkasancs B 30He 3aTON/ICHHS, B CBSA3H C YeM Ha Ha-
HIVIBHOM  9Tane SKCIMIyaTallin BOAOXPaHHJHUILA THAPOMCTPHUECKHC
HAGMIOACTHSE TIPOBOJAMANCH TOJNBKO Ha OAHOM CTBOPE, Ha p. Jlorre,
Koropufi ocsemtan anmn 18% obuelt naomann Bogoc6opa. B stux
YOJNOBHAX CAMHCTREHHBIM ¢OCOOOM OLEHHTHL NMPHTOK B BOAOXpaHH-
ANILE OKA3AN0CH HenoabsoBanne rpaduueckoil 3aBHCHMOCTH Qr=
[ (Qy), rae Q,— pacxon Bossl B crsope na p. Jlorra y nop. Kaa-
JARKOCKH, Qg pacxos BOAB B 3aMBIKAIONLCM croope wa p. Tyaome
Y noe, ToMmkni, D14 sanncnMocTh, NOCTPOCHHAS 1O AAHHBLIM CHH-
APONIMX watmoaennft an nepuoa 19591963 rr., okasanach Jo-
UTUTONNG TORHON 0O CPOAIIM OTKAOHEIICM HAMEPEHNBIX PACX00B
h?o e B
ANARIBIIIEM o Mepe  pasBHTHS THAPOMETPHYECKOH CeTH
B ORCCRIIG HONOCPCACTHEHHBIMIE H3AMEPEHHMHE  OCBEILATOCh viKe
G0 70% ero obmwefl naomaan, a ¢ HeH3YYEHHON NAOMANH CTOK
OHPEARARACH 10 AOHHWM  PeK-AHAJIOrOB, YTO, BIPOYEM, HE MOIVIO
HHOCHTL CYHOCTRENNMX NOrPenocTeli B pacuer B YCJAOBHAX OJIHO-
poanoro Gaccefnn naxp Bepxueryiromekoro, rue TOMY e, YHCIO
Peicaianoron Guso gocratouno Goasmm (6-7). Oanako obecne-
UWHIATL perysmipisie naboaenns na 6oablIIoM vHucae CTBOPOB OKa-
TAOCH SATPYAHNTENLHO, B CBAIH ¢ YEM MNPEACTABHAOCL LETeco0l-
PAAHLIM HAOPATH B KANCCTRE ONOPHBIX MHHHMAJbLHOE YHCAO CTBOPOB,
KOTOPWE TeMm e menee obecneunnann 6ol BroJHe IPHEMAEMYIO TOY-
HOETH noacuera npuroxa, Torna okasanock HeoGXOAHMEIM COMO-
CTARHTE AHANEHNG TPHTOKA, PACCUHTANHOIO C HCOOAL30BAaTHEeM MaK-
EHMANRNORO MIHCAl FTHAPOMETPHYCCKHX CTBOPOB, ACHCTBOBABIINX Ha
BOJAOCOOPE, ¢ ero JaueHHeM, onpeaenenibiM 3a CHHXPOHHBIN Iie-
Puod no sanpcumocrn Qp=f(Q4). 310 conocTaBIeHHC, BHITIOJHCH-
HOe rpapuueckn, obHAPYIKHIO, UTO NPAMOJHNEHHAA 3aBHCHMOCTD,
NLUPIKAIONLAS CBSI3L 3HAYEHHH CTOKA, ONpejiesIeHHBIX PasHLIMH CTo-
COOUMI, MO OTHONMICHHIO K KOOPAHHATHEIM OCAM NPOXOAHT TMOA VI-
Jom A45°C, uTO CBHIETENbCTBYET O PaBHONEHHOCTH CPABHHBAEMbIX
crnocobop nojcuera nputoka B BAXp BepxHeryaomckoe. OTKIOHCHHE
TOUECK, XapaKkTepHu3ylounux CpeaHeMecsuyHble pacXolbl BOJAB, B Cpe-
HEeM cocTaBasier £5%, 4To COOTBETCTBYET TOYHOCTH THAPOMCTpHUE-
CKnx namepennit, CiaenoBaTesbHO, NPHMEHHTEILHO K BAXP Bepxue-
TYJOMCKOMY paccMOTpPeHHBIH crocof obecrneuuBaer noOTPEOHVIO
TOUHOCTD TOJACYeTa MPHTOKA JUIst OTEPATHBHBIX Ledell W H3y4yeHHs
PEKHMA BOMOXPAHNIHLILA.
Onpenenenne npuTOKa NMO ypaBHEHHMI0O BOJNHOIO ©ajaHca. I1pu-
TOK 1o BOJAHOMY O6anaHcy OnpeaensieTcss OCTATOYHBIM UYJACHOM
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ypaBHeHHs, XapaKTepPH3yIoLWero NocTyIieHHe H pacxojoBaHine BOJLI
H3 BOJOEMa 34 pacueTHLIi HHTepBaa BpemeHu Al:

Qup=Qert 22, (3.10)

[To ypapneunio (3.10) onpepenaercs noaesHbii CyMMapHbLIH IpH-
TOK B BOJIO€M, KOTOPLIH CKJajblBaeTCd W3 MPHTOKA, MOCTYMNaloUIcro
¢ Bogoc6opa, H AONOJHHTENbHOH NPpHOLIIH (yObLIIH) BOABI 3a cuer
PA3HOCTH MEXK/Yy ocajkaMH H HCIapeHHeM C 3epkaja BojoeMma.
B pacuerax BoaHoro 6anaHca HCHOJb3yeTcs NMPHTOK, MOCTYNaloNiHil
K nepudepun BogoeMa, NOITOMY B yKasaHHOM cJayyae MmoJAcYCT MpH-
TOKA BBINOJHSAETCS N0 yPaBHeHHIO

an'_';erlt (E—d.:')F, ; V!;VH1 {3.11)

rae Qpp— UPHTOK BOAB B BOAOEM; (Jer — CTOK, BKJAKOUad BCC BHJLLI
sabopa Boabl H3 Bojoema (Ha BojocHaOMXeHHe, B CYJAOXOAHbe H
OPOCHTCJAbHBIC KaHajabl H 0p.); E— cjoll HCmapeHus; X— CJao
ocajkoB; Fp — cpelHsisi maolilajb 3epKajia BojoeMa 3a PacycTHHIH
HuTepsad speMment; Vi u Vi — o6beMBl BoABl B BOJOEME Ha Havallb-
HbIH H KOHEeYHbiH MOMEHTbLI PacyCTHOro HHTEpRaaa.

Croco0bl onpejecHus OCaJKOB, CTOKAa H HCMNAapeHHs H3J0XKeHDI
COOTBETCTBEHHO B pasi. 2—4 HacTosllel rJiaBhl.

Paznocts Vi — Vy Brawuaer B cebs Kak H3MeHeHHe oObeMma
B uauie Bogoema (Vy), Tak u ncpuojHucckn HabJ/iojlaeMoe HaKorm-
aenune (cpaborky) oObemoB Boabl: 1) B rpyHtax GeperoB BogoeMa
(Vi), 2) Ha moanepThX yuyacTkax Bmaaawmux pex (Vp) um 3) Bo
NbJAV H CHere, oCeBUIHX Ha Geperax ¢ 3UMHHM NOHHMKEHHEM YPOBHS
H BHOBb MOCTYNawIUHX B BOAOEM C €ro BCCCHHHM HaNOJHCHHEM
(Ven. a)-

Cnocobbl onpenenenuss Vq n Vy npuseaennl B pasa. 5 u 6 Ha-
CTOAIIEH raaBbl.

CnennanbHbiit  yaer ©H onpejeiaende Vp HeoOXOAHMBI TOJILKO
B Tex cJjayyaax, Korga Mop(pOoMETPHUECKHC XapPaKTEPHCTHKH Tpej-
crapiednl OGIIHMH AJIS BCEro BojoeMa KPHBBIMH O00BEMOB H ILJIO-
L4, 1ei, NOCTPOCHHBIMH B MPeANoJ0KeHHH rOPH30HTaJAbHOCTH BOHOH
nopepxHoctH. as GOABMIMHCTBA PEYHBIX BOAOXPAHHIHIL HMEIOTCSH
HE TOJALKO OOUHE, HO H YaCTHBIC KPHBLIC O0OBEMOB H IIOLLAJIEH,
ocBellapouiHe BCe BOJAOXpalTHJAHLLC, H, B TOM YyHCJae, €ro y4acCTKH
B J0HC mepeMeHHoro nojnopa. 1 TakMX BOJAOXPAHHJHIL, @ TAKH#C
B TCX cJAyuYasix, Korja B BeCeHHuil nepHoj rHAPOMETPHUYCCKHHA CTBOP
Ha pexke MEPeHOCHTCH K ee yCThio HeoOXOAHMOCThL B CHellHaJablIoM
yuere V, ornanaer.

Jlast BogoeMOB, HC HMEIOMHX AETaJbHBIX (YacTHHIX) Moppomer-
PHUCCKHX XapaKTepUCTHK, Ads onpejeeHus Vp HCoOOXOMHMO BhINOII-
HSITL JAOMOJHUTENBILIC MOCTPOEHHS H pacyeTbl, OAHAKO, YYHTHIBaf
3HAYATEAbHYIO TPYVAOEMKOCTh Takux pabor M, raasHoe, nedoabmoe
snayeHne Vp Ha MPHYCTLEBBIX YY4aCTKaX BTOPOCTEHCHHBIX NPUTOKOB,
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COOTBETCTBYIOUIHE pacyeTsl MPOM3BOAATCH TOJBKO VA KPYMHEHNIHX
PEK, MO0 KOTOPbIM B BOJOEM NOCTYNacT OCHOBHOH HPHTOK.

Onpencnenne BeJdHYHHB Vp, HaAa OpPHYCThbeBH X
ydHactkax pek. [Jas KOJHYECTBEHHOH OLCHKH HEeYYTEHHOro
06bemMa BoJIbl HeOOXOAHMO pacnojiaraTh CBeIEHHAMH O pacmpocrpa-
HeHui NOANOPa HA MPHTOKAX, KOTOPBIH HEMOCTOSHEH BO BPEMEHH H
B OCHOBHOM 3aBHUCHT OT YPOBHSA BOJOe€Ma, a TAKXKE LJaHHBIMH O Cpej-
HeH WHPHHE PEKH B 30He BHIKJIHHHBAHHUA MOANOPA TIPH PA3HBLIX
ypoBHsax. OObluno seawuuna V, onpepenasiercss AJd OTMETOK BO-
A0€eMa, COOTBETCTBYIOUIMX HX KPafiHHUM 3HaUeHHSIM, HanpuMmcep A
Bopoxpanuanil — ormerka HIIY u muuumansuas ormerka npen-
BeccHHel cpabotku. [las Toro 4ro6bl BHISICHHTB, KaK JaJieKo pac-
npocTpansgerca HoANOp mO pexe MPH BLIOPAHHBIX OTMETKaXx, onpe-
Jle/iseTcsd NpHMepHast JAJIHHA NOJIOPHOro y4acTKa mo NpHOJIHMKeH-
HOH dhopmyne ToakMura

[—pg-ttZ (3.12)

L

rjae L — iMHa 30HBl MOANOPA; [ — CPeAHUH YKJIOH BOJAHOH MOBEpX-
HOCTH NPH OTCYTCTBHH NOANOpa; h— cpenHsas rayOHHAa PeKH mnpH
OTCYTCTBHH MOJIIOPA B MECTE HCTOYHHKA MOANOpaA; 2 — MOANOP Y €ro

2
HCTOYHHKA; @ — KO3Q@HIIHEeHT, 3aBUCALIHA OT OTHOLICHHHA % onpe-
jensieMprit caeayiomnumMm obpasom:

_;' . oW -'Lﬂ 2.“ l.[} {-}15 0-3 nig n'l ﬂ'uﬁ
i

ovw v 090 0 Bk (0580 00,70, 0,670,058 0,41 0,24

OnpiT onpesenenus L npuMeHHTENBHO K 3ajaye onpeaeaenus Vp
NnoKasaJl, 4To ¢ JAONYCTHMOH [AJfl pacyeTroB NOTPEelIHOCTbIO 3TY Be-
JHYHHY MOKHO NPHHHMAaTb MOCTOSHHOH H paBHOH ee cpeiHeapud-
METHUYECKOMY 3HAa4YeHHIO, onpeaeseHHOMY s HpelejbHBIX MNO-
JIOJKEHHH ypoBHA B Bojoeme. PacnoJiaras KpuBbBIMH MOANOpa, OTBE-
YAIOUIHMH oONpejeJdeHlbM pacxojaM BOJAbl B peKe, HJAH JaHHbIMH
HaOMOACHHH Ha MoOCTax, pacnojiosKeHHBIX Ha pacCMarpHBaeMOM yua-
CTKE peKH, MOXKHO JJIA pAla 3aJaHHbIX PacXolOoB BOJAbLI ONPeAesHTh
OJIOXKEHHE YPOBHA Ha NPHYCTLCBOM yuacTke pekd. Kamaomy 3a-
JlJAHHOMY pacxofy COOTBETCTByeT onpejeneHunblii obbem Vp,, akky-
MYJIHPOBaHHBIH B pycje pekH. I1or o0beM olpeenasercs pasMme-
paMu npu3Mbl, GoKoBas rpaHb KOTOPOH OrpaHHYeHa CHH3Y IHOM
PCKH, a CBEpPXY KPHBOH NOJANOpPa Ha paccMaTpHBaeMOM Y4acTke,
4 lIMpHHA paBHA cpeAHed WHpHHe pekH B. Beanuuna B onpege-
JeTcs Mo KpynnomaciitabHLIM KapraM OpPHYCTbEBOro yuacTKa
PEeKH.

Mmest pacxoasl BoAB H COOTBETCTBYIOLIHE HM 3HaucHusi Vo,
MOZKHO NOCTPOHTH 3aBHCEMocTh Vp=[f(Q), utobbl B ganbHelmeMm
onpeaenars BeauuuHy V, no pacxolly Boasl B peke. Taxas
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3aBHCHMOCTb Oblj1a nosyvyeHa aas BAXp PeiOuHCcKoro mo matepuanam
nabaoeHnit u pacyetoB Vp, BBIMOJHEHHBIX AJs TJaBHeAIIHX NpH-
TOKOB Boaoxpanuauina— Boaru, Moaorn u lexkcnn [32]. Ykasan-
Hasi 3aBHCHMOCTb npHBeaena Ha puc. 7. CorsiacHo 3Tol 3aBHCHMOCTH,
B CpeAHEM 3a MecAuHbie HHTepBaJibl BpeMmeHH (B anpeae, mae),
COOTBETCTBYIOUIHE TNEepPHOAY TPOXONKACHHA BECEHHCTO MOJOBOIbLA,
B pycJax raaBHefnX NPHTOKOB BAXP PHLIGHHCKOrO MOIVT akKyMmy-
apposBatbest o6bemul Boaw jgo 0,1—0,3 km® uro cocraBaser ne-

GoabIIYI0 A0/10 O6IIEH aKKyMYy-

Lo 4 JsIIHH B Yallle BOAOXPaHHJHINA,
: / 7. €. 1—2% or Hee. Dra BeaH-

qHHA cTaJa ellle MeHee BeCOMOH
; / ¢ cosaanuem Baxp Llekenunckoro
I i (korga ornajna HeoOXOAHMOCTb

B ydere V, Ha mNpHYCTbeBOM
yuactke p. lIlekcHb), COKpaTHB-
TS uucr na 10—15%. Hecmorps
l Ha Heboubmyo BeJnunHy Vp,
HeAOYUYeT ec¢ C COKpalleHHeM

5~ pacueTHOro HHTepBaJa (Jekana,
NATHAHEBKA, CYTKH) OTpHIla-

u TEJbHO CKa3biBaeTcsi Ha JA0CTO-

5 — BEPHOCTH TIOJACYeTa  INPHTOKA

B Boaoxpanuanme. [lo nanubim
®. M. Beawx, npun npoxox/IcHHH

g % Pue. 7. 3aBHCHMOCTDL 3anaca Bkl B 30-
/ H4aX BLIKIWHHBAHHS Noanopa raapHei-
mHX TNpHTOKOB BAXp PrbHHCKOro or

fd[ Pl 8 CyMMapioro  pacxoga Boau  (no

R T T 400 800 W10w° @, U. Beaux).

BECCHHEro noJioBoAbsi B MHorosoanom 1955 r. Ha jaty makcHMadib-
Horo pacxofa Boxasl (Goaee 12000 m*/c) meyureHHBIli 3amac BOAHI
B 30HC noanopa pek Boaru, Mosnoru u lllekcnn cocraBua 0,6 xm3,
3a cuer 9TOTO B CpeANEM 3a NMEPHOA NOABEMA MABOJAOYHBIX Pacxo-
JIOB MPHTOK B BOJOXpaHHJAWIIE OBl onpelesieH ¢ 3aHHKEHHCM Ha
850 m%/c, a na cnajge — ¢ 3asuiennem na 200 m3/c.

C nmajeHHeM MPHTOUHBIX PacXoJOB K MexeHH yuer V, ui-za ece
He3HaUHTEJbHON BeJAHYHHb BooOule HemeaecooOpasen. B 3ToMm
MOXKHO yOeauThcsi Ha npuMmepe BAXp PwIOHHCKOro, Ha KOTOpPOM,
coraacHo puc. 7, Vp CTaHOBHTCS HCYE3alolle MaJjbiM ViKe NPH pac-
xone nputoka 2000 M%/c u, ecTecTBeHHO, He AOJKEH YUHTLIBATHCH
MPpH CPEJHEMEXXEHHOM [NPHTOKC, KOTOPHI cocrasiasier OKOJO
800 m3/c.

OnpeneneHne Qepn aKKYMYyJSANHH BOABL B Je€fs-
HOM H CHEeXHOM mokKpose. [Ipu Goabiolh aMnianTyjie Ko-
NeGaHHus YpPOBHS, XapaKTepHOH [AJaA BOJAOXPaHHJNIL, B TCYEHHE
rojga CyHIeCTBEHHO H3MCHSIIOTCA pasMephl HX 3cpKanaa, Bo3pacralo-
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HIEro ¢ BeceNHHM HanoJHeHHeM H COKpamamwlilerocs 3sHMoi co cpa-
OoTKOlt 3anmacos Bogoxpauuiuma. Hanpumep, naomanb Baxp Pui-
OMHCKOro COKpalllaeTcsl 3a 3UMHHE NEPHOJ NMOYTH BABOE, a BOJO-
xpannnuuwy Kamckoro u Kpacnosipckoro Gosee 4em Ha OAHY TperTb.

C MNOHHIKEHHEM YPOBHsJ Ha OCYIIEHHOR MJIOLAZH IPOMCXOAUT
OCe/laHde abjla U MOKPBIBAKILEro ero cHera, B CBfI3H ¢ 4eM o0beMBI
HOJIbI AKKYyMYJHPOBaHHBIC B JIEASIIOM MNOKPOBE M CHere BPeMeHHO
IABIMAIOTCS H3 IOJIE3HOH eMKOCTH BOJOXPAaHHJHINA, C TeM 4YToOH
NECHOH ¢ MOABEMOM YPOBHSA BHOBb IOCTYNHTBH B BOJOEM.

AKKyMyasiiHa BOJbl NPH OCEJAaHHH H MOCJACAYIOIIEM BCILILIBA-
Wil abja (Man. M%) onpejensiercss o BbIPaXKEHHIO

V::H. b (Fu = Fu} '(D rghn “l_ Ttukcn} 10-2: (3- 13)

UAe hy 1 ey — TOMINHHA JIBAA H CHEra, ¢M; y— IVIOTHOCTb CHeEra;
I'y n Fy—njowaap 3epkana BOAOXPAHMJHILA B Hauale H KOHLE
PUCHCTHOrO MHTEpBAJia, onpejessieTcs Mo KPUBOH 3aBHCHMOCTH IJIO-
UL BOJOXPAHWJAHILA OT YPOBHSA IIPH OTMETKE YPOBHS, COOTBETCT-
UYIOULelt HUXKHEH MOBEepPXHOCTH Jbja. [locseanss BHIUHCJASCTCH Kak
WIAHOCTL OTMETKH YPOBHSI BOABI H BBICOTH MOTPYKEHHOTO JibJA.
i OTCYTCTBHE AAHHBIX O NJOTHOCTH CHEra cJjofl BOJBI, 3aKJ0YeH-
W B Macce JibJla B cHera, IPHHHMAaeTcs NPHOJIH3HTENbHO PaBHBLIM
PAVOMIE norpyKenus Jabja moj ypoBeHb BOJAbl. 3HA4YeHHA Ay U Acn
OHPEACINIOTER 10 HaOMIOACHHAM THAPOJOTHYECKHX I[MOCTOB, pacmo-
JUOKOHHMX HA PAGIMMHLX yuacTKax no nepudepun BoAOXPpaHHJIHINLA,
WA AR (1) W Konewnsifi (K) MOMEHTBI pacueTHOrO HHTEP-

nian,
_.%MHHM OEERIISrO. 1 BHOcACACTIHN BCIJIBIBIIEro Jibja, CTpPOro
FOBGPH, 1O Copnaanior, TaK Kak “acTh cHera ucnapsiercs 3HMOMH
C HoBepxioctn geannoro nokposa, OAHAKO noTepH Ha HCHapeHHe
CHOBEPXHOCTH clera W AbAa HeSHAUMHTOILHB, H MOTOMY € JOCTa-
PONMHON Wl DPAKTHYCCKIX teael TounocThio 00beMbl OCeBIIEro H
NCHAMBIIErO JALAA MOMHO NPHHEMAaTL PAaBHBIMH MeXAy coOOoH.
QCoaaine apia npoHcxopuT B revyenue Bcei 3uMbl (0ObIYHO HO-
HWOPL-MAPT), €ro BemILBalHe orpaHHYHBAETCA NPEHMYILECTBEHHO
HEPHOAOM HOABLEMA BCCCHHEro INoJ0BOABA (anpenb). 3HAYHMOCTD
UK BPCMCHHBIX H3BATHH M NOCTYIVIEHHH B o0uieM mpHXole-pac-
XOJC BOABLI KPYNHBIX BOAOXPaHHJHIL, KaK NMpaBujio, HeBbicoka. Q-
Ko Hejgoyuer BeaHYUHbBL Viem 5 MOZKET NMOBBICHTL MOrPEIIHOCTD
pactuera npuroxa, obpasyst cucreMaTH4eckKyioo ounOKy pacuyera, CO-
HWAMEPHMYIO ¢ oOlIeH morpemHocTblo nojcyera npurtoka. [lorpeui-
HOCTL 3a cuer Hepoyuera Vem x OCOGCHHO OLLYyTHMA Y BOAOXPAaHH-
JNIL CCBEPHBIX paHoHOB, KOTOpblie 00afainT OOIUHPHBIMH MEJKO-
WOALAMH  H  OTJIHYAIOTCST 3HAYHTEJNbHOH MOLIHOCTBIO JeIsHOro
nokposa (60—100 cm). Tak, ¢ nocrymyieHueM BCILWIBIBIICrO Jbja
HeCHOH cpeaHecyTOYHBIH HPHTOK BoAabl B BAXp PribuHcKoe Bospac-
taer na 4%, a Baxp KpacHosipckoe — gaxe Ha 5—89%. ¥V Bo-
AOXPAHWIHLL  CTENHBIX PaHOHOB JIONOJHHTENbHOE [OCTYIJIEHHE
BOJLI 38 CYET BCOJBIBINEro JibJa HE3HAYHTEJNbHO H, HampuMep,

g ol



y Baxp lnmasuckoro cocranasier B anpene auilib 0,2% ot CPelHe.
CYTOYHOTO TIPHTOKA,

YObLLIb BOJIB 3UMOH, OOYCAOBIEHHAST HIBITHAMH BOJBI HA 4KKy.
MYJ/JALHIO CHera H Jbjia, oceBillHXx Ha Geperax, B pacxoauod Hacyy
bananca cocraBaser B cpejanem 3a mecan 3—7 % obmero pacxoy,
BOLBI, 2 B OTAGJNbHBIX CayuasiX fAocturaer pame S—12% (Baxp Py
bumcKoe).

Tounocts pacuera npuroka no yPABHEHHI0 BOAHOro 6adldaHcy
Pacuer nmpuroka no ypasmenuio mogmoro GajaHca 1o cpaBHEHN),
C €ro nojcuerom Mo cyMMme pacxojlop Bmajaloillux pek 0T
qaerca Ooabllell npocrorToi, a npu caaboil rufpoOMeTpHyecKOH Hay.
dennocTH GacceliHa siBasieTcs eauHcTBeHHo BOo3MOXKHBIM, OXfHakg
Hi-3a HEeBO3MOXXHOCTH mnpH o0pabGoTke BomoMePHBIX HaHHBIX TO..
HOCTBIO HCKJIOYHTH HCKaXKawilee BJAHAHHe OTHOCHTENLHBIX KOJICO5_
HHAH ypPOBHS®, a cJaeJoBaTeabHo, Gezomubouno ONPENCTHTh CPe/HNj
YPOBEHb BO/lIOCMA, 3TOT pacueT CBY34H CO 3HAUYNTCJLHLIMK MOTPel;.
HOCTSIMH B OMpeaeJdeHnH AKKYMVJSIUHH B yalle BOJOXpaHH/AHULg
[Tockosbky abcomorhas omubKa B onpeeseHnd Cpeanero YPOBhg
He 3aBHCHT OT AJIMTeNBHOCTH pacyeTHoro uurepBaJga, norpelliocty
B ONPCAENIEHHH aKKyMyJsllHu Moryr ObiTh ogHHaKOBbIMH npH Pac.
HET4aX KaK 38 roJOBHIe H MECSIYHBIE, TAK M 34 CYTOUHble OTPEe3ky
BpemeHH. B To ke Bpems caMa akKkymyJaAlus cokpauladercy
C YMCHBHIEHHEM pacueTHOro HHTepBajsa, B CBS3H ¢ uem OTHOCH
TeAbHAs OmHMOKA pacuera HeMmpepniBHO BO3pacTAaCT H MozKeT OKa.
3aTbCSl COH3MEPHMOH ¢ mpHToKOoM. Takum o6pa3soMm, Ajas KaxkK/org
BofiloeMa HEOOXOAHMO ONpeNeaHTh HAMMEeHbIIni HHTEpPBaJj BPEMCHY
AN KOTOPOro 1e/ecoobpasHo BEIMOMHATE pacueThl MPHTOKa MO YPas.
HCHHIO BoAHOro Oasanca, MOCKOJALKY B 3aBHCHMOCTH OT pa3MEpog
3CpKaJsa BOJOeMa M BOAHOCTH €ro NPUTOKOB B pasHble cesoHbl 'Ol
OTHOCHTEJBHAS ONIHOKA AaKKyMyasliuu Moxker H3MEHAThes B UK.
POKHX Mpenenax.

[TpunuMast TOYHOCTL onpenencHnst cpegnero ypoBHs PaBHOj
2 cM, OTHOCHTEBbHYIO OWHOKY akkymyasmun (%) no cpaBHEHHY
C OIIHOKOW NPHTOKA MOXKHO ONPEeNeNHTh Mo ypaBHeHHIo

___232F 3.1
B= T ’ ( 4}

rie F—nniomans 3sepkata Bogoema, kM2, Q — PAacxol Boawl, M/
{ — NPOJONIKHTEJBHOCTL PACYETHOTO HHTEpBaJja BPEMEHH, cyfrﬁu:

Hanpumep, npu naomann sepkana 5000 kM2, CYyTOYHOM PACXO0Je
BOAKI MO IIaBHBIM NPHTOKaMm Bojgoema 1000 mé/c u MeCsTuHOM HH.
TeppaJsc BpeMeHH (f=30 cyTok) oTHocHTesbHASA OMHOKa aKKYMY.
JA0uH p paBHa 3,9%, 1. e. B gaHHOM cayyae TOUHOCTL pacHery
dKKYMVYJISAIHH He MNpeBbLiliaeT MNorpeiHocTH HAPOMeTpHYECKOrg
yuera ctoka (£5%). Has 3roro xe mpumepa NpH yBenH4CHHY
pacxona B NepHOA BeceHHero nogosoabs go 10000 m3/c o11HO0Ky
cuuxaercd ao 1,29%, uro CBHCTENHCTBYET 0 BO3MOMKIOCTH COKpa.
THTh PACYCTHHIH NEPHON A0 AeKajabl.
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B 1ejioM TOYHOCTh pacuera HPHTOKA TO VPAaBHCHHIO BOAHOTO
OanaHca, OUEHHBAEMYI0 CYMMOH CPeAHHX KBaJAPATHUECKHX OLIHOGOK
COCTABJASIOUIHX BOAHOTO 6ananca, MOXKHO ONMPEACTHTL 1o (opmyae
1”. A. HexuxoBckoro

EQHI}: Vt?};— -l/(_g:; )2 { 4;![']_( pr )E ’ (3.15)

rne Qer — CTOK BOALI H3 BoAoeMa, Qnp— NOJE3HBI NPHTOK BOJLI
W BogoeMm, T — uHTEpBas BpeMeHH B CyTKax; F — nioniaib 3epkaga
BOJIOEMA.

M3 ypasnennsa (3.15) Bumuo, uro uem Goablie otHowenne F/Qyyp,
TCM HHXKE TOUYHOCTL BLIMHCJAEHHS MPHTOKA, HO BO BCeX cayuaax
NOrPENTHOCTL ONPeJe/CHHST NPHTOKA 1O YPABHEHHIO BOJAHOro GaJganca
yOnbiBaer ¢ yBeaMueHHeM pacyeTHoro mHTepBana spemenu. [Tocaen-
Hee MOATBEPKAAIOT KOHTPOJLHBIC MOACYETHI MPHTOKA, BBHINOJHCHHBIE
JU15 HEKOTOPHIX BOJIOCMOB.

Pesyabrathl CpaBHEHHS pacyeTa NPHTOKA Pa3JHYHBIMH MeTo-
hamu. BenenacTrBue 3HAYNTENbHON TPYJAOEMKOCTH PAaCcueToB MOICUET
NpHTOKa B BoAOEM OOLIYHO NMPOH3BOAMTCS TOMBKO OJIHHM H3 METO-
OB, YTO HCKJAIYAeT BO3MOMXHOCThL CDaBHEHHSI METOMOB, a CJe10-
WHTCALHO, BLISCHCHHS VCAOBHH TNPHMEHHMOCTH KaxKJIoro H3 HHX.
I} 91001 CBA3H MPEeACTaBASIOTCS HHTEPECHBLIMH TC H3 HEMHOTOYHCJIEH-
HLIX KOHTPOJBHLIX pacyeToB, KOTOpble ObLIIM BBIMOJHEHBI A OT-
Aedbibix Bopoxpanuauut Ioacuer npuroka B Baxp KpacHosipckoe
[45] puimoanen ABYMS METOJAMH: 1O CYMMe PAacXoj0B BIaaloNIHX
PEK 1 1O METOAY BoAHOro Oananca, OleHKa TOYHOCTH PacueToB
nponssenena no ypasieuuam (3.8) u (3.15). IMoayuennsie pesyib-
TATHI NOKA3aJiH, YTO CYTOUHbIe 3HAYEHHS NIPUTOKA, HallJIeHHbIE IBYMS
nuieyKasaninoiMu cnocobaMu, 6JMH3KN 110 TOYHOCTH B TTEPHO] BeCeH-
HEIO  NOJIOBOJLA, KOrja pacxojsl OpHTOKa coctabasiior 8000—
10000 m%/c. B nepuofint JieTHe-OCeHHEH MCXKEHH W 3UMON HOrpeLl-
HOCTH pacyeTa MPHTOKA N0 VPAaBHEHHMIO BOAHOTO OasaHca MHOro-
KpaTHo mpeBbiliaer OMMOKH pacyera No CyMMe pacxoloB pek.
Ho npu atom oba MeTOfa JAal0T XOPOLIO CORIACYIOUIHECS Pe3Viih-
IiTLl NIpH pacyere cpeiHeMecsYNoro IpPHTOKa, Korma oninbka pac-
Mera no ypashenuio (3.8) cocrasaser B cpeanem 1,56%, a nmo vpas-
nemmo (3.15) — 2%. Ilpu pacuere cpeaneiekafiHOrO NPHTOKA Cpejl-
Mg OWKHOKH COOTBETCTBEHHO coctasasiior 2,4 u 4,8%, npu 3TOM
cOMIKeHHe 3HAYCHAN TIOTPELINOCTH OTMCYACTCS B BECEITH MepHo,
A HX Hauboabliee PACXOMKAEGHHE B CTOPOHY 3aBHIIEHHS HO METOAY
nojnoro Oananca — B 3MMHHE MECSIIBI, KOIJa Ppacxoasl NPHTOKA
HauMelbIIne B TOMY.

(L0 CHHJKEHHEeM TPHTOUHBIX Pacxoj0B MOrpeirHocTh IojAcueTa
npuToka no ypasxenuio (3.15) Boapacraer 3a cueT oMHOOK B olpe-
ACNCHIN aKKYMYJIALHY, KoTopas 32 HenmenneM AaA Biaxp Kpacuo-
HPCKOrO YacTHBIX KPHBHIX 06beMOB NOJICYHTBIBAJACL Mo obulell KpH-
HON ¢ mpejlBapHTeNbHLIM BBHIYHC/IEHHEM CPEAHEro VPOBHYA Kak Cpejl-
HEBABEIICHHOTO H3 MOKa3aHHE CeMH MOCTOB.
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Hast oueHKH BO3MOMXKHBIX NOFPEUIHOCTEH pacyeTa HHTEPECHHI
TakkKe Hceneposanus OOckoit 'MO, rae B reuenne 1967—1969 rr.
NPOH3BOAHIHCH PaboThl MO YTOYHEHHIO NpHTOKAa B BAXp HoBocuGup-
CKOE nyTeM ONpeAe/ICHHS €ero JABYMs METOJAAaMH: No BOAHOMY Oa-
JIAHCY H [0 CyMMe pacxo/loB BHAAAlOUIHX PeK, ¢ OJHOBPEeMEeHHBIM
H3MepPCHHEM PAacXo/loB BOJIbI I'1aBHOro MpHTOKAa — p. O6H Ha BXO/]-
HOM CTBOpE B BojoXpauuauuie y r. Kamenb-Ha-O0OH.

[Ipn nmoacyere NPHTOKA MO CTOKY BHAJAlONIHX PEK B KauecTse
HCXOJAHBIX 0 cToKe p. OOH HCHOJAB30BaJHCh JalHBEe MO CTBOPY
O6b—Dbapnayn, rie nmeercs najexHasi KpHBasi PacxojoB BOJBHI.
Pacxoanl or r. Bapuaysia o BXogHOro ¢rBopa BojoXpaHuanina (Ha
yuactke anuHol 230 km) TpanchopMHPOBAJHCh ¢ YUETOM BpeMeHH
AoberaHdd u pacxojoB GOKOBOro NPHTOKA C YaCTHOH NJOILANH BO-
aocbopa wmexay crBopamu bBaphaya— Kamenb-na-O6u. O6wnit
OPHTOK B BOJIOXPAHHWJIHLIE OMNpejeJeH CYMMHPOBaHHEM pacxoioB
BOJABl p. O6u (TpaHcopmupoBaHHBIX OT cTBOpa v r. Bapuayaa Ko
BXO/IHOMY CTBOPY B BOJAOXpPaHHJHIIE) ¢ O0KOBbBIM NPHTOKOM, oOpa-
3yeMbIM HeOOJILHIHMH PCKAaMH, BNajalollHMH B BOJOXPAaHHJHLILE 10
ero oboum Oeperam HHXKe BhIajeHHs B Bojoxpanujauuie p. O6u.

boxoBoii npuToK ocyuiecrBasercs ¢ maomaan 6060 kM2, cocras-
aaome 2,0% obwel naomaan GacceiHa BogoxpaHuauuia. Boxo-
BOH MPHTOK sl npaBolepekHol H JieBoGepekHOl yacTe Bojoxpa-
HHJIHLLA, Pa3JaHYyaloUHXca 110 BOAHOCTH NHTAKOUIHX PeK, ONnpeaeseH
pasgenbHo. CTok ¢ npaBobepexbss ONPCACJCH 10 MOAVJIIO CTOKa
p. Kapakana, Bnajiaiouleii B BOJOXpaHHAHILE B €ro CPeAHEH 4YacTH,
CTOK CO CTEIHOTro JeBobepexbs, I'/le OTCYTCTBYIOT FHAPOMETpHIYeCKHe
HalbJI0AeHHsT Ha MaJIbIX MPHTOKax — no Moayaw p. KacMmaasl, koto-
pas Bmagaer B p. O6b Ha 3HAYUTEALHOM YAaJCHHH OT BOAOXPaHH-
JHuila, Huxe r. Dbapmayna. OaHako npuOaHKeHHOCTL MOJACYeTra
NpHTOKa ¢ JieBoOepexHoH YacTH BOZOXPaHH/HILA HE MOMKET CKOJb-
KO-HHOY/IL CYLUICCTBEHHO HCKa3HTL Pe3yJbTaThl pacyera, MOCKOJLKY
CTOK C 3TOH TEPPHTOPHH BOOOIILE HEBCJHK.

[Ipu nmojcuere npHTOKAa nmo ypaBHeHHIO BojHoro Oajanca ak-
KyMVJsilHs onpejensaach JACTaJbHO MO AeBATH YACTHBIM KPHBBIM
00’bCMOB ¢ HCTIOJIb30BAHHEM NoKasaHuil 10 BoJoMepHBIX NMOCTOB, paB-
HOMCPHO PacHoOJIOMKEHHBIX MO AJHHE BOAOXPAaHHJIHILLA.

B creope O6pb—Kamenb-na-O6u, pacmosioKeHHOM B 30HE Mnepe-
MEHHOro MoANOpa, pacxoAbl BOALI H3MEPSAJHCL Blle 3aBHCHMOCTH OT
(pa3 H3MCHCHHA CTOKAa, pacnpejleqsiiHch pPaBHOMEPHO 110 BPEMCHH
yepes 3—5 CYTOK B MEepPHOJA BeCCHHe-JICTHEro MOJIOBOJALS H 4epes
7—10 cyTtok BO Bpems 3umHe#dl mexeHH. Ilputok no p. O6u onpe-
AeJieH 1o ruaporpady croka ¢ HHTEpnoJsAiuHed pacXoloB MExAY HX
H3MepeHHbIMH 3HavyeHHsiMH. OOWHA DPHTOK B BOAOXPaHHJIHILE
C HCMOJbL30BAHHEM I'HAPOMETPHUECKHX M3MepeHHH omnpejeneH CyM-
MHPOBAaHHEM pacxoloB, H3MepeHHBIX y r. Kamenb-Ha-O0u, ¢ OoKo-
BbIM NPHTOKOM, ONpejeJcHHbIM, KaK yKa3aHo Bbille, 1o yAeJbHbIM
peanunHaM croka pek Kapakana u Kacmaas. ConocraBieHHe cpei-
HeAeKa/lHbIX 3HaueHHit nputoka B BAXp HoBocubGupckoe, onpene-
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JCHHBIX TpeMsi He3aBHCHMBIMH MeTojJaMu, oOHApPYKHIAO WX VAOBJe-
IBopHTeJIbHOE coryiacoBaHue (Taba. 8).

HMcnmoan3ysa B KadecrBe 3TajoHa faHiible THAPOMETPHYECKHX H3-
MCPEHHH, KOTOPBIMH [Jis yeaoBri BAXp HoBocubGupcekoro ocseltaercs
IPAKTHYECKH BeCh MNPHTOK, HOCKOJLKY p. OOb BHOCHT B cpeiHeMm
Goaee 959% oO6mero nNpUTOKa, MOMKHO OLEHHTb TOYHOCThH MOACYETA
IpHTOKa ApPYrHMH Meroaamu. Ilpu GaH3KHX pesyJbraTrax pacuera,
npuBeJeHHbIX B Taba. 8, Oosee BLICOKOH TOYHOCTHIO OTJIMYaCTCH
METOJ TIOJICYeTa INPHTOKA M0 CyMME pacxoioB BNagaiollux pek:
cpeansasg omHOKa pacyera CPeLHCACKAAHLIX PacxoioB IO 3TOMY
merony coctasaser =6,4%, a no meroay Boanoro 6Gananca =8,5Y%.
(06a meroaa obOHapyxuBawT HauboJjiee 3HAUHTENBHOE OTKJOHEHHe
PACCUNTANHBIX 31aYeHHil pacxoja OT H3MEPEeHHBIX B NEPHOJ Jel0-
CTaBa, Korjla pacxojibl MPHTOKAa HECBEJHKH H COM3MEPHMBI ¢ olIHO-
KAMH pacueTa aKKyMYJsUHH N0 BOJAHOMY OanaHCy, a pacyeThl CTOKA
(P OTpaHAYEHHOM YHCJIEe H3MEePEeHHH B YCJOBHAX JIeASHOTO TIOKPOBA
OTJNHYAIOTCS MOHMKeHHOH TounocThio. B Oe3seansiii mepuoa, xapak-
TePHAVIONIHHACA BBICOKHMH pacXojlaMd MNPHTOK3a, TOYHOCTh pacyer-
HLIX MCTOIOOB E}fﬂlCETHEHHD NoBLIIAETCH, H B 3TOT NEPHOL EDEJHIHH
OnOKka (OTKJIOHEHHE OT H3MEPCHHBLIX) cpellHejleKaJHBIX pacXoloB
1) CyMMe pacxXoJO0B Bnajawuiux pex cocraBasger +3,8%, a no Boi-
oMy bamaney *=5,5%, 1. e. olla TpakKTHUECKH paBHa olIHOKe THAPO-
MeTpHYeCKHX H3mepenui. C cokpallneHneM pacueTiioro HHTepBaJa
olHOGKH pacuera JOJKHBI Bodpacrarth, OJHAaKO, KakK INoKasaa pac-
qer cyrounoro npuroka s saxp Hosocubupcekoe za 1969 r., norpeu-
HOCTEL pacuera CYTOYHOro NPHTOKA cooTBeTcTBYeT aonyctumoit. [ly-
TeM CpaBHEHHS PACCUHTAHHBLIX CYTOYHBIX PACXOJOB C HX 3HAYEHHEM,
noJiyueHHbiM 1o rugporpady nputoka p. O6m ¢ yuetoM pacxoios
BOJL GOKOBBIX NMPHTOKOB, YCTAHOBJACHO, 4TO 00€CNEYCHHOCTb OTKJIO-
HCHUH BBIYHCJEHHBIX PacXojoB BOJBI OT M3MEPEHHBIX XapaKTepH-
syercst JaHHbiMH Taba. 9.

3 rabn. 9 BugHO, 4To npu 6JAH3KHX 3HaYenuax owHOKH 50-npo-
Hentnoit obecneuenHoctu (7—8%) ce mpenesbHLIC 3HAYEHUS MNPH
HCNOAL30OBAHUH PasHLIX METOJOB pacycTa MNPHUTOKA CYLUCCTBCHHO
pasanualores Mexiy coboil. Ilpenensnas ommnbka mo MeToay BOJI-
IHoro Gasianca B 2 pasa mpeBOCXOJHT C€ 3HAYCHHE 110 METOLY CYyMMbl
PACXOJ0OB BHajalouux pek H cocrapaser 75% no OTHOLICHHIO K H3-
MepennoMmy npuroky. Oanako npefenbibie OMUOKH, OTJIHYASACHh
M0l TOBTOPAEMOCTBIO, e BHIXOAST 3a TPeAes bl 3—D-NMPolenTHOH
OOCCIICYCHHOCTH, YTO CBHAETEJNBCTBYET 0 BO3MOMKHOCTH NPHMCHCHHS
000X MeTONOB pacucTa CYTOYHBIX PacxolloB AJISi HEKOTOPBIX BOJO-
xpannanul. s nosbluenus AOCTOBEPHOCTH NPHMeHENHs BOJHOIO
Oananca HeoOXOAUMO pacnoJjarath YacTHLIMH KPHBbLIMH 00bLCMOB H
AOCTATOYHBIM YHCJOM BOIOMEDHBIX MOCTOB, NOKAa3aHHA KOTOPbIX
OCHCILAKOT BCe }'HECTKH BUHUKPHHHJ]HH{E, ]JEIHJIHIIHIGIJJ,HE’EH Mo IJja-
HOBOMY ouepTanvio H eMKocTH. OaHaKo faxe npu cobM0/enuH 3THX
YCJIOBHIT XOJ CYTOYHBIX PacxoJloB, ONPC/eJIeHHBIX MO YPaBHCHHIO
nojgnoro Gananca, 3auactyl orauuaeTcda rpebeHuYaTEIM OUepTaHHEM,
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TaGanna 9

OvkaoHeHHe PACCUMTAHHBIX CYTOMHBIX PACXOMOB NPHTOKA
B Baxp HosocuGupckoe or uamepennsix sa 1969 r.

== —_=

Mo cymMme pacxor0p BNAfAOLUMX PCK Mo soanomy Ganancy
ofec medenHOCTh OTKJIQHCHMC paccwi- obecneuenincTh OTKAOHEHHe paccau-
OTKAOHCHHE, U TANHKX pacxoios Mpy- OTKAOHCHNS, % TAMHWX PACXOAOD NP =
TOKA OT HaMmeépeHHux, % TOKA OT HIMCpeninx, %
0,3 35 0,3 75
1,0 30 1.0 5%
10,0 22 10.0 22
25 14 20 14
ol ‘| o0 3
70 2 79 4
e | 90 |

UTO He COOTBETCTBYET JICHCTBHTEALIOMY H3MEHEHHIO PACXOA0B BOJbI
0T CYTOK K cyTKaMm. Pe3kue usaomsl rujporpada nputoka suIsioTes
PEIVALTATOM OHIHOOK ONpeie/ICHHS COCTaBASIOINHX Bojanoro 6a-
JRNCH 0o npexiae Bcero akKyMyJisilHH B yYalue BOJAOXPaHHJIHLLA, NMO-
TOMY X HaJJIeXKHT YCTPAHHTD MyTeM NPOBEAEHHS MJABHON KPHBOI,
caeayiomedt obmell TeHAEHIIHH H3MEHCHHS Pacxo/10B BOALI H OTCe-
KAIOWEH pPesKHe OTKJOHeHH: OT Hee.

Ha puc. 8 nokasan xoll CYTOUHBIX PacxofioB NPHTOKA B BAXP
HosocnGupekoe, na Kotoporo BHAHO, YTO Pacxoibl NPHTOKA, MOJY-
Gennple pacueroM, B o06UEM NPABHJABHO ONHCHIBAIOT XOJ H3MEHEHHS
BOJHOCTH TIHTAIOMIHX PEK H COOTBETCTBYIOT H3MEHEHHI0 pacxoaos
HOJLbI, MOJYYEHHBIX HA OCHOBAHHH IHJAPOMETPHUYECKHX H3MEpeHHIl.

Meron Boanoro GasaHca AOJMKEH HCMOJb30BATHCA HAPAAV C Me-
TOAOM MoJACYeTa NMPHTOKA MO CYMME pacxol0B BRAAAIOILHX PCK 5
NAAHMHOrO KOHTPOJISi HCKOMBIX 3Haue€HHH NMPHTOKA, a JAJA BojloXpa-
Hanur ¢ #eboabuminM  OOKOBBIM NPHTOKOM, Kak Haunbogee npo-
CTOM,— 151 OMEePATHBHLIX PACYCTOB NPHTOKA HE TOJbLKO 32 MeCHiu-
Hule, HO U 3a JIeKaJHble H Jlazke 34 CYTOYHBLIE HHTEPBAJbl BPEMECHH.
ATOT METOJ SABJASETCH €AMHCTBCHHO BO3MOXKHBIM IPH NPOAJCHHH
PiioB HaOJMIONEHHA 32 NMPHTOKOM 3a NpEAesbl NCPHOAA THAPOMET-
pPHUECKHX H3MepeHHH B OGacceiiHe Bojoema. B uacTHocTH, 3TOT
puem Ouin uenmosbsosan A. H. AdanacbeBHIM npu mojcwere IpH-
roka B 03. ba#ikan [8]. Ha o3. Baiikan naGaonenns 3a ypoBHeM Ha
nocry Jincrsenuunoe 6uiiu Havato ¢ 1896 r., a ctok no p. Anrape
namepsiics ¢ 1899 r., B To BpeMsl Kak rujipoMeTpHUccKre 1ab/aioae-
I8 Ha TPHTOKAX PasBePHYJHCHh TOJLRKO B HayaJe TPHANATHIX TO/IOB
TeKylLlero cronetHs. B 3THX VCAOBHAX NMOACYHTATH MPHTOK 34 BeCh
nepnoji HabMoeH A Ha 03epe MOKHO OBIO TONLKO 10 METOJY BOJ-
Horo 6ananca, KOTOPHH H GBI HCMOAB3OBAN JIAS MOJACYETA CpPeaHe-
roposoro npuroka Hagunas c¢ 1901 r. Boaee nosaune HecaepoBanus,
OCHOBBIBAIONIHECH HA AAHHBIX THIPOMETPHYECKHX HaOJIoJenHi Ha
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NpHTOKAX, oxparuBmiHX Ooaee 909% ob6mel naomann BogocOopa
oO3cpa, nokKaszand, 4YTO TOYHOCTb pacyera rojoBOro mpHToOKa Mo me-
TOAY BOAHOTO OadidHca JAOCTATOMHO BLICOKA, NMOrPELIHOCTL MOACYETA
CTOKa He mpeBOCXOAHT 3—b5Y [23]. Takum o6Gpasom, gaxe mid
KPYIHCHUINX BOAOEMOB, IJIOIIAAL 3€PKaJja KOTOPHIX HCUHCAsETCS
ACCATKAMH TBICAY KBAaJIDATHBIX KHJIOMETPOB, BIMOJHE MPHMCHHM MC-
TOA NOACYCTA NPHTOKA 1O BOAHOMY Oanancy, HO B 3TOM cJayyac

E-rﬁju i
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Pue. 8. [Ipurox soaw B Baxp Hoeocudupckoe, 1969 r.

f —no THAPOMETPHYECKHM H3IMepeHHAM Ha raapuefiieM NpPHTOKE POAOXPAHHIHILA — p, O6H,
2 — [0 CYMMC DacXoAoB BlIAjaWWKX pek, 3 —mo BoAHOMY Ganancy BoAoXpalHaHuLa,

JIOCTOBEPHBIE PE3YJILbTAThI MOTYT OLITH MOJYYCHBI TOJBKO JAJSI [PO-
JOJKHTENBHLIX (FOAOBBIX) PAacYETHLIX HHTCPBAJIOB.

3.2. Ocanku

[TocTyn/ieHne BOABI 3a CUET OCAJKOB, BHINAAAIOUHX Ha 3CPKaJo
BO/OCMA, ABJSIETCA BTOPLIM 110 3HAYHMOCTH MPHXOANLIM KOMIIOHCH-
TOM, POJIbL KOTOPOTO B BOJAHOM OajaHce B OCHOBHOM ONpEACJasCTCH
CTCHEeHbIO NMPOTOYHOCTH BogoeMma. C yMeHbIIeHHeM NPOTOYHOCTH BO3-
pacraer poab ocalkoB B o0uem npuxone Bojabl. B Gamamnce 6Gec-
CTOYHDLIX 03€p apHAHBIX obJacTel 3HaYCHHE OCAJAKOB OMNpeje/isercs
PpasMepoM W XapakrepoMm HX Bogocbopa u BO3pacraer v Tex BOJOC-
MOB, MOBEPXHOCTHBIH NPHTOK B KOTOPbIE NMOCTYNAET C OTHOCHTEAbLHO
HeGo/blInX OacceHHOB, PacHoONOMEHNBIX B npeieaax caaboyBsark-
HSCMDIX PaHOHOB 3aCYUTHBON 30HBLL. K yuncay Takux BoAoeMOB O7-
HOCHTCS, nanpumep, o3. KyayHAHHCKOe, rje ocCajkH COCTaBJIAKT
okojo 40% obuero npuxoaa BOAB, B TO Bpemd Kak y Kacnug u
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Apana oun coorBercTBeHHO pasHbl 25 u 18%. B moctynsenun Boabl
n Kacnuit 1 Apaa pemaiouilyio pojib Hrpaet MoBepXHOCTIBIH NPHTOK,
(popmEpYIOILHIiCS Ha oOOMMPHBLIX BOAOCOOPAX, PacCHoONOKeNHbIX
B npeaesax 30HL 0cTaTouHoro ymiaaxkHenusi. ['eorpagmuueckoe rno-
noenne Bomocbopa M ero pas3mepbl OKasbIBAIOT BJHAHHE Ha CO-
OTHONICHHE TOBEPXHOCTHOrO MPHTOKAa W ocalkoB H B Ganance npo-
TOUHBIX BOAOEMOB, OJIHAKO B 3TOM CAYYaC ONpeaensionen apasgeTcs
ix nporoyHocth. [locaeanee noarsepxkiaaercs taba. 10, B KoTopoH
BOJOEMBI PAcToOJIOKeHbl B NOPsJAKe BO3PAaCTaAHHSI CTENCHH MNPOTOY-
HOCTH, 0OXapaKTEPH30BAHHON OTHONIEHHEM IVIOLLaAH 3epKana K nao-
maan sojgocbopa Bopoema (K).

Ta6annoma 10

Joas ocanxos B NpUXOAHOH YacTH BOAHOro Ganaanca
NPOTOYUHLIX BOAOEMOB

8 xa £z
% = E: a—
Oaepo b K B EE Hopoxpamn mue K 2 E =2
ws e o
g3 k-
CepaH 0,40 42 Pribunckoe 0,03 8
Xanka 0,24 54 Lnmasnckoe 0,009 9
(HemeKoe 0,18 25 | Bparckoe 0,007 2
Uyncko-Tlckosekoe | 0,08 18 IlopbroBCKOe 0,007 2
Jlanoxckoe 0,06 13 | Kyi6sinesckoe 0,005 I
Hmanzapa 0,07 9 | KaiipakkyMmcKoe 0,004 0,6
Haiikan 0,06 17
Hapmens 0,02 4

YV KpYNHBIX BOJAOXPaHHJAMIL, KOTOPHIC CpeaH BHYTPeHINHX BOJOe-
MOB OTJHYAIOTCS TMOBBLIINEHHONH MPOTOYHOCTLIO, OCAAKH B 00LIeM MpH-
X0Jle BOJIbI HTPAlOT HE3HAYHTeJbIIVIO POJib, COCTABJISAA HCCKOJIBKO
POIEHTOB WJH JlaXe TOJALKO JOAH TPOIEHTa OT €ro BeJHYHHDL
N ¢n1abonpoTOYHBLIX O3ep POJb OCAJAKOB B BOAHOM OajaHce OY€Hb
BeJHKA, H TIOTOMY YYeT HX JoJIKeH NMPOH3BOJAHTLCH 0 BO3MONKHO
(onee TOJHBIM AaHHBIM C YYETOM chneid(pHuecKHX YCJOBHH 0CalKO-
obpasoBaHus Ha JAaHHOM BOJoeMe.

[Ipn pacuerc KoJHYECTBa OCAJIKOB, BLIIAZAIOMIHX Ha TNOBEpPX-
HOCTL BoAOeMa, Heo6XOAMMO VUHThIBaThH caelyloiiee: 1) mnenocra-
TOUHYIO TOYHOCTh Yuera ocajakon npuHbopaMu; 2) HepaBHOMEPHOCTb
BLINAeHHs OCaJlkoB Haj [OBCPXNOCTLIO OONIHPHBIX BOAOEMOB,
3) Hanauupe maja BOAOEMaMH MJIOBHOMCTPHUECKOH AENMPECCHH. ITo-
clejiiee 006CTOATEABCTBO — YMeHbIlIEHHe 0CaJIKOB HajJ BOJHON 10-
BePXHOCTBIO TO CPaBHEHHIO C OKpYXKawolled CcyueH — o0ycnoB/1eHo
PSIOM NPHYHH W TIpEXK/ie Bcero ocsabaeHHeM B JI€THHH MEPHOM BOC-
XOJASULNX TOKOB BO3JlyXa Hajl MeHee Harperoil BOJHOH MOBEPXHOCTHIO
| HAJAMYMEM B HHXKHEM CJIOC BO3AYXa TeMmepaTypHOH HHBCPCHH, Npe-
UATCTBVIONIEH PA3BHTHIO BOCXOAAIHX TOKOB BO3JyXd, NPHBOAAUIHX
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K 00pasoBaHui0  MECTHbIX KOHBEKTHBHLIX OCA/KOB. I dexr
YMCHDIIEHHS OCAJKOB YCHJHBAETCA Ha BOJOeMax Fopublx paiolos,
rae HaGJI0JacTcs HEKOTOPOE ONMYCKaHHe BO3AVILHBIX MAacc HaX 11o-
HHKEHUSIMH pesibeda, CONPOBOKIACMOE HX HATPEBAHHEM M BCJC/-
CTBHC 3TOTO YAAJCHHEM OT COCTOsIHHS Hacwmumenus. Kpome Ttoro,
BOAHOE 3€pKajo, OTIHYAsACh HaHMEeHbIIeH MIePoXoBaTOCTbIO Cpeu
APYIMX €CTECTBEHHLIX [OBEPXHOCTEN, cNOCOGCTBYCT YMEHDLIIEINIO
TYPOYJAEHTHOCTH M ocaaluseT MeXaHusm o0pasoBanus OCAAKOB Hall
BOAHOH NOBEpPXHOCTLIO.

B macrosimiee Bpemsi u3-3a OrpaHHYEHHOCTH A4HHBIX OCAJKOMEp-

HbIX HAOJIOJCHUA B OTKPBITOH 4acTH BOAOCMOB apdeKkT yMenblie-
HHs OCajIKOB HaJl aKBaTOPHEH KOJHYECT-
375 BEIIO OUCHEH TOJbLKO mpubauxkenno. Ma-
TepHaJbl, OTHOCAWIHECH K OTHACAbHBIM
KpynnbeIM  BOAOEMAaM paBHHHHBIX pafo-
HOB, CBHIETEJLCTBYIOT O TOM, UTO Hal
TaKHMH BOZOEMaMH yMeHbLICHHE oOcaj-
KOB He npesbimiaer b—6%, T. e. Haxo-
JIUTCS B HOpefesiax TOYHOCTH HX H3Mepe-
Hus [63]. Hax ropubimu BofloeMaMu CHE-
AeHHe ocaaKoB, NO-BHAHMOMY, OoJee
3HAYUTENBHO, OJHAKO BeJHYHHA €ro oie-
HHBACTCSl CeHYAC TOJNBKO OPHEHTHPO-
Bouno B 10—159,.
Ha noHuxenHbX MIOCKHX NpHOpekK-
HBIX y4YacTKax ocalKoB Bhimangaer 00JbL-
Puc. 9. Pacnpenenenne ‘PEL e, weM Hajs akBaTOpHel, 0 UEM MOMKHO
HHX MHIoOronetTHux HMHAKHX
ocamkos (Mm) nax nomepx- CYAHTb, HANPHMeEp, MO KaprorpaMmme pac-
HOCTBIO 03. Jlapgoxcekoro (no  MPEASNICHHS KHIAKHX O0OCaJdKOB Hama Io-
E. A. Ionony). BEPXHOCTBIO 03. JIaf0XKCKOro, mocTpoeH-
HOH MO JaHHBIM HAOJIOJCHHH OCTPOBHBIX
H MNPHOPECKHBIX CTAaHUHM, NOCAEAHHEe M3 KOTOPBLIX PAa3MCILCNBI 114
YHaCTKax, BosBHINAIOWHKXCS He Ooaee yeMm Ha 7—30 M HaJ nmoBepx-
HOCTbIO o3epa (puc. 9).

Hapn o3. Jlanomekum, pacnonokeHHoM B PaBHHHHOR MECTHOCTH,
pacnpeie/icine ocajKoB HaJx akBaTOpHell NOBOJBHO PaBHOMEPIIO,
XOTS H 3/1CCh 3(PPEKT YMCHbUIEHHSI 0CaAKOB OT MPHOPEIKHOIN MOJOC!
K IEHTPY O03€epa BBIPAXKEH B pasaHunoll creneHH; GJH3 HU3IMEHHOro
[03KHOro NoOepexkbsi MOPH3OHTAJBHBIA TPAAHEHT NALeHHS OCATKOB
B CTOpOHY BOodO€Ma BhIIle, YeM Ha BO3BBIIEHHOM ceBepHOM nobe-
pexbe. Dosee nepaBHOMEpHOE pacnmpegesleHHe OCAAKOB, 0COGEIIo
B mpuOpexHoll mnojoce, oGHAPYMKHBAGTCA HA TOPHBIX BOAOEMAX,
OKPYZEHHBIX BHICOKHMH CKJIOHAMH, PA3JIHYHO OPHEHTHPOBAHHBIMH [0
OTHOLIEHHIO K BJaroHocHblM BetrpaM. Hanpumep, B npubpexuoi
soHe 03. CeBan KOJMUECTBO OCAJAKOB PE3KO PA3jH4HO HA PAa3HbIX
yuacTkax Oau3 ypesa: B CCBEPHOM OKONEGUHOCTH 03epa Vv ToJy-
octpoBa CeBaH rojloBoC KOJHYECTBO OCAAKOB cocTaBiaseT 431 MM,
y ceBepo-Bocrounioro Gepera Mamoro Cesana (Illopxka) — 397 mwm,
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v 1oxkHoro 6epera Boasworo Cesana (Aayuanay) — 262 mm, a 0J13
I0ro-BocTOYHOro OGepera 3Toit uyactH osepa (yerbe p. MacpHk) -
325 muMm. Ewme Oodsice mecTpbiM fABASICTCS pacnpefiesicHie 0Calkon
Hajl MOBEPXHOCTLIO BHITAHYTOro B AJHHY OoJjiee ueMm na 600 Km
03. Dbafikaa, rae oO0mCUHPKYJAsIHONNBIE aTMoC(epHbie npolnecchl
OCJAOKHSIOTCA BJAHSIIHEM MECTHbLIX TOPHO-JAOJHHHBLIX BETPOB, CO3-
ANIHX KOHTPACTHOCTh B Pacnpee/icHHH OCa/KOB B PasJ/IHYHBIX
yactax osepa. Ha naBerpensom ckaone xpebra Xamap-/labGan,
OrpaHHUNBAIONICM 03€po ¢ I0T0-BOCTOKA, 38 TOJl BBINAJNAET OKOJIO
1000 MM ocajikoB, a Ha NPOTHBONOJOXKHOM Oepery, SIBJAAIOLEMCH
noABeTpeHHBIM cKJAoHoM [lpumopekoro xpebra,— Toabko 500 M.
Haumenpllee Kojauvecerso ocaikoB (250—300 mM) ormeuacTcs Ha
rpanuue 10xHoro # cpeasero DBaiikana, 6au3 octpoBa Oubxon,
i pafiolle KOTOPOTO IPH CHJIbHBIX BeTpax NPOXOAMT HCCYUICHHBINH
posavx  u3 goauubi p. Capmbl. Hajp nosepxnoctvio 03. baiikan
uMeer Mecto obmee yObBIBaHHE KOJHYECTBA OCAJIKOB C 10ro-sanajid
4 CCBEPO-BOCTOK € MATHOM MOHHMKCHHSI OCAAKOB B IUCHTPaNhHOM
JACTH 03epa H Pe3KHM najenHeM HX KoJsuucctBa ot Ocpera B cTo-
poiy o3epa B ero 10xuoit uactu (puc. 10).

B coorBetcTBHH € OCOGEHHOCTAMH MPOCTPAHCTBENHOro pacrnpe-
ACACHHS OCAJIKOB CJeIyeT HPOH3BOAHTH ONpeAcsenue HX KOJHYC-
¢1na Ha HoBepXxHocTh BoaoeMa. Hanbosiee nNpaBHIBHLIM ABJACTCSH
HOCTPOCHHE KapT H30rHeT C HCNOJb30BaHHEM HA0A0AENHH MakcH-
MaJbHO BO3MOXKHOTO YHCJA OCAaJAKOMEPHBIX NYHKTOB, pacnoJioxer-
WX Ha OcTpoBax M mo nepudepuu Bogoema. OaHaKo Takue no-
CTPOCHHS OYCHL TPY/OEMKH H BBIIOJHSIOTCA TOJBKO JJsi OIENKH
HOPMBI OCAAKOB B IEJOM 3a I'OJl HJIH 33 OTACTbHBIC MECSIbl CPCi-
Hero Muorogernero roaa. llpu onepaTHBHBIX pacyeTax MECHYHBIX
W 1O10BLIX BOAHBIX GanalcoB HCNOAL3VIOTCH VIpollelnibie MpHeMb
pACUCTA MyTEeM OMpeesieHusi KOJIHYecTBa 0CallkoB KaKk CpeaHeapud-
MUTHHCCKOrO M3 NOKAa3aHHA HMEWHNXCd 0CalKOMepHLIX NYHKTOB
WA KAK CPeAHeB3BCIICHHOTO ¢ YY4eTOM Beca CTAHIHH NpH HX Hepas-
HOMEPHOM pacnpeaeacHiH Mo iecpadepun 1 nuollaau sepkaa. I1pu-
MeHeHie nepsoro cnocoba BO3MOXKHO B YCJOBHAX Oojee HIH MeHee
ANOpoJiHOro  pacnpejienenns  0CaAKoB 110 INVIOIIAJH  BOJOEMA,
I THKKE NpH He3NaunTeablol POoJaH 0CaAKOB B BOJHOM (ajance, uTo
SUPAKTEPHO A5 GOJMBIIHHCTBA PeYHBIX BOAOXpaHHanul. BTopoi cno-
¢ofl ppeanouruTenbiee Aas KPYNHLIX O3€p FOPHBIX PaHOHOB, rie
NPOCTPANCTReNIHOE pacHpefliesieHHe 0CajJKOB OTAHYAETCs 3HAUHTEL-
Mol necrporofl, 1 B 9THX YCJIOBHAX, 0COOCHHO MPH HEPABHOMEPHOM
PACHPEACACHEN OCAAKOMEPHBIX NYHKTOB, NMPH HCMNOIL30BAHHH Pas-
WX BVHKTOB € OJIHHAKOBBIM  BECOM, BO3MOMHBI 3HAYHTCAbHBIE
GUINOKN B OnpeAeseHHH KOJHYECTBA OCAa/IKOB, BHINAAAIOUIHX Ha 10-
NepANOCTL osepa. Onpesenenne peca Kaxloi CTaHUHH obaerdaercs
HOHOALAORANNEM KAPT H30I'HET, MOCTPOEHHLIX AAd CPCAHEro MHOro-
JUTHORO PO, OTKYIa MOMKHO ONpEeACJHTh Pa3Mepbl mojeil OTHO-
GO OANOPOAHOIO pacnpeeCHAsI OCAIKOB H JIOKAJDLHBIX yHa-
CERON € PEAKHM HAMEHEHHEM OCaJKOB MO MJIOLLEIH.

61



HepaBnomepnocTh BhIMAAEHHS OCaAKOB, CBA3aHHAS HA OOJBbIIHX
BOMOEMAX C OpPOrpapuyecKHMH OCOGEHHOCTAMH HX KOTJIOBHH H TPO-
CTPAHCTBEHHOH HEOAHOPOJHOCTBIO KJIHMATHYECKMX (DAKTOPOB, He

500

000

400

Puc. 10. Pacnpeaenenne roaoBuix cpe-
HUX MHOTOJIeTHHX oOCcaakoB (MM) Han
NOBepXHOCTBIO 03. bBaifikau.

HMEET MecTa Ha MaJbIX o3e-
pax H BOAOXPaHHMHUILAX, OJ-
HAKO M Ha HUX, NMPEHUMVILECT-
BEHHO B 3UMHHH NepHoa, Hab-
JIIOJlacTcs HepaBHOMEpPHOE
pacnpefieJieHHe OCajKOB TIO
0 aAH, BHI3BAHHOE BETPO-
BhHIM TIEpeMeTaHHeM CHera.
[Tpu stom muMeer mecto Kak
CAYBaHHE CHEra ¢ TOBCPX-
HOCTH JIeJAHOrO NMOKpPOBa, Tak
H TIPHBHOC €ro ¢ OKPY2Kaloulc
CYIIH. IDTH NPOTHBOMOJOKHO
HanpasJenusle npoueccs nat-
JIOJalTCsd TMOBCEMECTHO Ha
BOJOEMAaxX pasHoOro pasmepa,
HO Ha KPYVIHBIX BOJ0OeMaXx OHH
B H3BECTHOH MepC B3aHMHO
KOMIICHCHPYIOTCA H, KpoMme
TOro, BeC NMPHOPeKHOH 30HLI
OONBINTHX BOJAOEMOB OTHOCH-
TeJbHO OoOlleH NJaouamn sep-
KaJa HeBeJIHK, B CBA3H C ueM
JIOKaJbloe HaKoIJIeHHEe (cay-
BanWe) OCANKOB He MOMKer
CYVIIECTBEHHO TMOBJHATH Ha
pacmpeiesieine HX B THEJOM
no akpatopun. Mnaue o6crour
JIeJ0 Ha MaJblX BOJOCMAX:
afech npubpexHas 30Ha ouenb
BECOMa MO0 CBOEMY V/aelb-
HOMY 3HaueHHIO, H, KpoMe
TOr0, HMEHNO Ha MaJbiX BO-
J0eMax YacTo HMECT MeCTOo
OJINO3HAYHO  HANpaBJeHHbIH
MpoIecc — NPHBHOC cHera
C OKpyxKamouel cymH. 310
HabaoaaeTcds Ha BOHOEMax
C BOAOJIOOHBOH pacTHTENb-
HOCTDLIO, 3acOoXiIne cTedJaH KO-

TOpoil 00pasyloT BCTPOBYIO TeHb Hajl JeAsHbIM MOKpoBOM. Tpoct-
HHKOBBIH CYXOCTOH TNpPensiTCTBYET BHIIYBAHHIO CHETa 3a Mpeesbl
03epa M OAHOBPEMEHHO CHOCOOCTBYET NMAaKOIJIEHHKO CHera, CAyBae-
Moro ¢ OeperoB. BeaeAcTBHe 3TOro, HalpuMep Ha CTENHBLIX o3cpax
Kazaxcrana, 3umoli duxcupyercsi O0sbliee KOJHUECTBO OCANKOB,
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YeM Hajx OKpyyKalolleH cylled. B 3THX yCAOBHAX OIEHHBATH KOJIH-
HECTBO  OCAaJKOB 1Ha 3epkajo o3epa No JaHHBIM HaOJOJCHHUIT
Ipi moMolin OeperoBLIX OCAJKOMEPOB MOKIO TOJbKO npubau-
Keino. Tlosromy Gosiee nMpaBUIbLHO ONPEAeNITh OCAAKH HA MOBEPX-
HOCTHL O3epa Ha OCHOBAHHHM MAapIIPYTHHIX CHErOCHEMOK, OXBATHIBAIO-
HIHX pasauyHble yuyacTkKH Bogoema. OaHako npH 3ToM HCOBXOMHMO
UMETDL B BHAY, UTO Ha BOJOEMAX BO3MOXHBLI MOTEPH OCAAKOB Ha Je-
000pasoBanie BCJACACTBHE BLIX0JA BOALI Ha JieJl 4epes TPeLlHHb!
i JIEASHOM TOKPOBE HJIH IPH TMOJATAHBAHHH CHEra BO BpeMf OTTe-
nesaeit. [losromy cHerochbeMkH Ha by 1HedecooOPa3HO BLIMOJHSITH
TOJILKO MPH HAAHYHH MOJHOH YBEPEHHOCTH 00 OTCYTCTBHH B MEPHO,
(IPCALIECTBYIOUIHN CHETOCBEMKe, sBJAeHHH, cnocoGeTByOmHX 06pa-
WOBAHHIO CHEIKHO-BOAHOTO JbjA.

Hcnonbsyst aas pacyera maumele HaOGoenHii 0caKOMEepPHBIX
IYHKTOB H METECOPOJIOrHYeCKHX CTAHIHH, HCOOXOMHMO K HX IOKAa3a-
ISIM BBOJIMTL KOPPEKTHBLI Ha HeAOyYeT O0CaJAKOB AeHCTBYIOLIHMH
pnbopamu. BeecroponnHe 3KCHEPUMEHTAJTbHBLIC H TEOPETHHCCKHE
HCCACAOBAHHs, BBINOJHABIUHECH B TeuellHe pHjAa MOCAEIHHX JOT
Iy YHO-HCCACA0BATENLCKHMH H CEeTeBBIMH OPranH3alusiMi PHAPOMET-
CnyObl, MOKa3aJaH, UTO CeTeBbIe MPHOOPHI HEOYYHTHIBAIOT OCAJKH,
Ik KaK YacTh OCAaJKOB TepsieTcs Ha CMayuBaHHe OCaJKOMEpPHOIro
He/ipa # Ha WCMapeHHEe W3 HEro, a TakxkKe BLIAVBAeTCHd WJIH HemnoJ-
HOCTLIO YJIaBJIHBAETCsl OCaJlkoMepaMH HpH cuabHoMm Berpe. [Ipose-
ICHNbIe HCCJICA0BANHS 3aBCPIIHIHCH Pa3paboTKON peKoMeHaalui,
PErTAMENTHPYIOUHX pasMepbl MONPaBOK B 3aBHCHMOCTH OT BHa4
OCAMKOB, HMX KPYMHOCTH H 3allHILCHHOCTH MNYHKTa nabJjloicHui,
OllcHnBaeMol CKopoctblo Berpa. OaHako, eciu pasmepnbl HOMPaBoOK
Il neoyueT ocaiKkoB, OOYCJHOBJICHHBIA MEePBLIMH ABYMS NPHYMHAMH
(CMduUHBaAHHC OCalKOMEepHOro BeJpa M HCHapeHHe), OnpereeHbl
W lracrosiliee BpeMs BNOJHE HALAEKHO, pasMepsl MOC/CAHeH MONPaBKH
ClLe MpooNKaI0T YTOYHATLCS, Tem ne Menee npu BoAHOGANAHCOBBIX
pacuerax, ocOOGHHO OTHOCAIIMXCA K KPYINHLIM 03€PaM M O3CPOBHI-
HLWM BOJOXpaHHIHLIIAM, HEODXOAHUMO I0/bL30BATHCA ACHCTBYIOUIHMH
PEROMEIIATHAMH, ONENHBAIOLIHMHA HE0YYeT OCA/IKOB 34 CUET BbIAY-
WAlNH, MOCKOJbKY 3TH HomnpaskH, 06asupysich Ha MAacCcoBOM MaTe-
plasie Hadaoaennid, ABaAsOTCA Hanbosee JOCTOBCPHBIMH CPelH Cy-
ecinyownx. llpeHeObpexenne nompaBKo#l Ha BBIAYBAHHEC MOMKeT
HPHReCTH K CyUICCTBEHHBIM MOTPEUIHOCTAM B ONPENeJEHHH 0CAAKOR,
DUIRABIONIHX Ha 3epKaJjo BOAOEMa, TaK KaK HMeHHO BbIAyBaHnHe M
WACTHNHOE nX HeyJnaBjaHBaHWe A0XKIAEMepPoM, 0COOEHHO MHPH HaMe-
POHIE TBEPALIX (3HMHHX) OCAAKOB, BHOCHT HaHOoJbLICe HCKAMKEHHE
N MepsieMple ocaiki. JKCIMCPHMEHTABIBIC HCC/Ie00BAHNASA, BLIIOJ-
INRRecs Ha peunsix BogocOopax, rjie HCTHHHOC KOJHYECTBO TBep-
ANX OCAAKOR ONPEeJsaoch Ha OCHOBAHHH ACTAJbHBIX MaPIIPYTHBIX
CHOFOCHEMOK, NOKasaJH, 4TO B 3aBHCHMOCTH OT 3allHILEHHOCTIH
ByuKTa nabmoaennit ocagkoMepsl HEAOYJAABAHBAIOT pasHoe KOJiH-
HeEIno ocaakon, namensiiouteecs ot 10 go 60%. Ha oTkpHITEIX pab-
WX YHACTKAX CTeNHBIX PaHOHOB, alaJJOrHYHBIX He3aM[HIICHHBIM
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OPOCTPAHCTBAM NOBEPXHOCTH BHYTPEHHHX BOAOEMOB, KAk MOKa3zagu
Hceaeaopannsi B Llennnnom kpae, nemoyder TBepiAbIX 0CaAKOB NpPH-
6opamu B cpejnem cocraiaser 40—50%. Bauskde pesy.abTaTs
OblIH mosy4yeHs! Ha BAXp PweiGuickoMm, rjae na OTKPBITOH Oeperosofi
cranunn PoxnoBeknii Mbic npousBoiuanch HabMOAEHHS N0 ABVM
OcajKkoMepaMm, OJHH H3 KOTOPHIX Obl1 yCTaHOBJCH y Oepera, BTO-
poii — Ha JecHoll mosasiHe B 200 M or Mereonaomanxu [32). TMpu
CHILHOM BeTpe (Oosee 7 m/c) ocagkomep HA Oepery HeAOVUHTHIBAJ
30—509% tBepabix 1 10—209% KHAKHX OCaAKOB. BesHYHHB TAKOLO
Ke mopsiiKa JUIsT BETPOBOrO HeAoyyYera KHAKHX OCAJNKOB 10JVYCHBI
Ha 03. Dajikaa, rae na psaie cTanuuil NPOM3BOAHIHCH Tapa/iieib-
Hble Ha0JM0ACHHS [IPH MOMOIIH 0CaJKOMEpOB, BKONAHHBIX B 3eMJIO
(3TAJOHHBIX) ¥ OCaJKOMEPOB, NPHEMHAS YacTh KOTOPHIX pacrnona-
rajgach ‘Ha BbicOTe 2 M Haj nosepxuoctbio 3eMman [64]. Cornacho
3THM NalJIONICHHAM, HeJ0y4yeT JKHAKHX OCaAKOB CETEBBIMH TMpHOo-
paMH cocraBasan oT 7 ao 169, nmpuuem Haubosbmum on GBLT Ha
OCTPOBHEIX CTaHIHAX, OTJHUYAMIOIIHXCSH MOBBIIEHHOH CKOPOCTHIO
BeTpa. llpuBesennsle ganibie CBHIETENLCTBYIOT O TOM, YTO HCIOJb-
30BaHHe MarepuasoB NaGJIOACHHN, MOJYYEHHBIX 1O OCAJKOMEpaM,
0e3 COOTBETCTBYIOMIHX KOPPEKTHBOB MOXKET NMPHBECTH K CYLIECTBEN-
HbIM OLIHOKaM B ONPEIe/IeHHH KOJHYECTBA OCAAKOB Ha IOBCPXHOCTH
Bofgoema. Tak, nanpumep, Heyuer NONPaBOK K OCAJAKOMEPHBIM Hab-
MOACHUAM s yeaoBuit KacnuiicKoro Mops JAaer 3aHHMKeNnHe cJos
0caJIKOB Jis 3Toro Bogoema Ha 309 [4].

OcoGoc BHUMaNHE cliejlyeT yAeasiTh KOPPEKTHPOBKE 0CajKOB IO
npubopam, yCTAHOBJEHHBLIM HA OCTPOBHBIX CTAHUHMAX. DTH CTAHLMMU
ABJASAIOTCA ONMOPHBIMH MPH KOJHYECTBEHHOH OIlleHKe 0CajJKoB B Via-
JEHHDBIX OT Ocperos pafioHaX aKBaTOPHH, HO HMEHHO Ha HHX He10VueT
OCaAKOB npHOOpaMu H3-3a TOBLILCHHOH CKOPOCTH BeTpa fIBJAETCH
nauboaviinm. MexXay TeM HHOTZA 3aTHXKEHHC OCAAKOB OCTPOBIILIMII
NMYHKTaMH LEeJHKOM OTHOCAT 3a cueT 3(@erTa cHUKEHHA ocalKoB
Haj aKBaTOPHEH, BJUSIHHE KOTOPOTO B 3THX CJAy4YasiX HEoNmpasaaliio
npeysesuunBaercs. Tak, B COOTBeTCTBHH C HEKOPPEKTHPOBAHHBIMH
JaHHBIMHM OcaJIKOMepoB Ha octpoBax 03. Onexckoro u BaAXp PriGuH-
CKOro noJjroe BPpeEMs CUHTAJIOCH, MTO CHHMXEHHE OCAJKOB Had aKBa-
TOPHECH 3THX BOAOEMOB [0 CPaBHEHHIO ¢ 6eperoBuiMH pafionaMiu co-
cranjaser 8—10%. Dosee mnosanue HccaenoBaHust, BBINIOJHCHHLIE
C VYETOM Pe3yJbTATOB MHOTOYHCJACHHBIX paboT, OIEeHHBAIOLIHX J0-
CTOBCPHOCTb VUYeTa oCajJ[KOB CEeTeBBIMH mpHOOpaMH, MOKA3aJH, UTO
paHee NPHHHMABINECECH B pPacyHeT CHHIKE€HHe O0CaJlKOB Hal akKBaTo-
pHeH BHIIIEHa3BaHHBIX BOJAOEMOB OBIJIO NMPeyBeJHYCHO, a B AeHCTBH-
TeABIOCTH OHO coctaBasier He 6oaee 5—69% [63].

[Ipn mogcuere ocajikOB 3a MHOrOJICTHHE TCPHOAB HeoOGXOTHMO
TaKxKe HMeTh B BHAY, YTO B PasHbie HHTEPBAJbl HCCJAEAVEMOro MHO-
roJIETHEro psjla H3MEpPCHHE O0CajKoB MPOU3BOJHJOCE npubopamu
Pa3HOH KOHCTPYKLHH, B CBSI3H C YeM pe3yJabTaThl HaOJOACHHH 3a
pasHble rojbl, CTPOTrO rOBOPHA, HECPABHUMLI Mexay coboin. [Tepso-
HauaJdbHO OCaJIKH Ha METEeOPOJOrHYCCKHX CTAHIMHSIX H3MEpsIHCh
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domaeMmepom ¢ saunroit Hudepa, kotopbiii BOOCaeAcTBHE (B Teue-
HHE HATHACCATBIX TOJA0B) OBl HOBCEMCCTHO 3AMCHCH OCaJKOMEPOM
Tpernakopa. B nponecce saMmennl npubopoB NpoH3BOJHIHCL HapaJ-
Jedibibie HabawgeHusa no npudopam o0eHX KOHCTPYKIMH, B pe3vib-
TATE Yero JAAasl KaJA0H cTaniuui OBIJH NOJYYCHLI nepexoanbie Kosd-
(pHIMeHTH JAas1 mepecuetTa MoKasan#ii ojHoro npubopa K JAPyromy.
CoorpercTBylonine 1nabJ/nojleHls B TCYCHHC psja JeT MPoBOAH/HCD
Ha Ccrannmusx, pacloJioXKeHHLIX B npuOpexinoi szone o3. bailkan,
KOTOpblE MMOKasajH, 4YTO pacXoxkJAenHs B nokasaHHsx npubopoB
peerjia oanoro 3HaKka — B CTOPOHY IPEYMEHLLIEHHA MOKa3aHHH 1o
Joxmaemepy ¢ samnutoit Hudepa. [lepexopunic KoahdHiHeHTH NpH
HX MHHHMAJbLHBLIX B OJM3KHX K CAMHHMIE 3HAYCHHAX B JeTHHE Me-
Cilllbl Bospactalor K 3ume go 1,10—1,60, umes npegenbino BuiCOKHE
iavennst na caabosallHILeHHBIX H OTKPBITHIX CTaHILHAX. Beaejacrsue
HATOKEHTIOro JUid NoJIYUeHHs CpPaBHHMBIX JaHHBbIX 00 ocajkax 3a
pasible roAsl HeoOXOAHMO TNPeJBAPUTENIBHO NPOU3BECTH MNPHBEAE-
e nokasanui poxiemepa Hudepa k ocaagkomepy TpernsikoBa H,
VIKC HICTIOMb3YS HCHPABJACHHLIE AaHHbIC, BBEIMOJIATH KOPPEKTHPOBKY
OCAJKOB Ha HX HeAoyueT ocajkoMepoM TpeThsiKoBa H HOCHCAYIO-
HIHE TIOJICYETH 0Ca/IKOB 110 IJIOTILAa/IH BOJloeMa.

Bee BuIIeH3/JI0KeHnnoe CBHAeTeNLCTBYET O TOM, YTO KOJHUYECTBO
OCAJIKOB HA 3€PKaJo BOJAOEMA YHECTh COBPEMEHHBIMH METOJAaMH J10-
CTaTOUN0 HaACKHO MOXKHO TOJLKO MPH OCPeaielnHd MaTepuanon
HaOJMIOACHHTA 34 J0BOJBLHO MPOAOJIKHTENBIBIH OTPC30K BPEMEHH.
(. CokpallenHem pacyeTiioro nepuojia TOYHOCTb MNOACUCTA OCAAKOB,
CBA3AHHOIO ¢ pacnpocTpaHenHeM H3MEPEHHH B OTACABLHBIX TOUKAaX
Ha maollajb BOAOCMA, 3HAYHTCALHO cHHIKaercs. [Ipw 3Tom BO3NH-
KAeT BOMPOC 0 MOTPeOHOM UHCJe NMYHKTOB H3MEpeHuH, KOTopoe 10J1-
KHO BO3pacrath ¢ COKpalleHHeM pacyYeTHOro HHTEpBaJa BPCMCHH.
HepagioMepHocTh BbITaAEHHS  0CAAKOB BO3pacTaer MHNpH I1POXO-
aternun aueHe. O0 3ToM CBHAETEALCTBYIOT Aaliikie HaOJI0ICHHI
g Baxp Peibunckom, 3auMcTBoBannbie H3 pabornl [39] u npusejeH-
ue B orada. 11 Ilynxkrer nabmojgenuil B 3toit tabanue nepeywc-
JUHL B NOPHAKE pa3MelleHHs UX Ha BOJLOXPAaHHJAHLLE MO XOAY ua-
COnOl  CTpeaKH, HadyHHas OT KpPaHHCro I0ro-3anajiHoro nynkra
W Yrauu.

Kok suano w3 tabdba. 11, JHBHeBLIe OCaAKH, 4acTo Habnaiomzalo-
HHees B oTeraoe BpeMs rojla, BbUIAAAIOT «MSITHAMH®», pasMepbl KO-
[OPLIX NPH OFPAHHYCHHOM YHCJAC NVHKTOB Haba0AeHHil onpeiesnTh
He npeacrasasieTest BoamoxHbiM. Hecaegosanus BHUTJI, Buinod-
BLIecH Ha uveTelpex moauronax miaomiazsio 7850, 1260, 314 n
04 KM* ¢ Henoab3oBanHeM pasnoro uucja ocajaKoMepoB, NOKa3aJH,
IO ¢ yBeJanvenweM IJOMIAAH, NpHXoAsuledcs Ha oauun mpudop,
HOAPACTACT NMOrPpelIHOCTL ONPEACACHHS KOJHYEeCTBAa KHAKHX ocajl-
KOB B eaoM Ha uccaeayeMon naomaau [37]. Pe3ayabraThl 91X Hab-
Mojaennit, obobllennble OTAGABHO VIS TEPHOAOR PasHoil Npoao-
MUTOALHOCTH (ce30H, Mecsdil, CYTKH), npupejlennt Ha puc. 11. Pu-
CYHOK chuierenbeTsyer o ToM, uto npu naomaan 600—1000 kwm?2,
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Ta6auwa 11

Cymma 0cafkoB B OTelbHBIE CYTKH, MM

CyToyHoe KOaMecTno OCALKOB Ha RaTy
Cranumus, nocT
10:/VI1-53 14/VI1l-53 21, VII-54
Yrauu 2.3 9,3
MpiKkuao 13,1 17.0
Konpuno 118,4 23,1
Bpeittoso 16,8 81,2 0,0
Becneronek 2.9 14,9 1,0
MoJdaoxckuil 3aanB 7.0 21,0 0.4
Uepenonelr 39,9 9,7 133,6
Miakca 18,9 L3 2.4
I"aroTnno 12,0 104,58
[Mowexonbe-Boaopapek 18,1 10,3 0,0
MuaoTHHO 25h.4 70,0
[Tepebopsbi 12,3 29:9
Poxnosckuit Muic 13.1 53,9
IMOM (orkpuTiii pogoem) 42,0 107,3 0,0

npuxoAsilieics na oaun npubop, uro 0OBIYHO HMEET MECTO Ha Kpyn-
HBIX 03€pax H BOJAOXPAHHJHILLAX, C VAOBJETBOPHTENbHOH TOYHOCTHIO
(10% ) MoxHO NOJACYHUTATL KOJHYECTBO OCAAKOB Ha 3CPKadO BO-
J0oeéMa TOJbKO 33 CEe30H, NMPH MOJACYETe 3a MCCHI[ [OrpelHoCcTh BO3-
pactaer a0 20%. CyTouHoe KOJHYECTBO OCAaAKOB MNOJACUYHTLIBAETCS

Pl
#E ‘-1 , " _-.-ir
e
s Puc. 11. 3anucuMOCTL TOYHOCTH OnNpe-
| Z2 | AeJCHNS CA0f OCAAKOB Ha  NJAONALH
20 - By e 3 (f), npuxoaAwefics na oaMN  OCAAKO-
'-/ #‘ - L - HE’FL
r f_._ 1.1y [ I —ana cyToK, 2— AR ™Mecsles, &-— aas
400 200 Pang® SRR

¢ OOJIBLIIOH MOTPEUIHOCTLIO, KOTOPAsi B YCJAOBHAX BOJAOEMOB, BHAHMO,
JHAUHTENLHO npeBocXoAuT 50Y%, NOCKOJLKY, B OTJAHYHE OT MOJHIO-
Hos BHHIJI, rjae ocaakomepsl pasMemasanch paBHOMEPHO MO MJo-
ajn BOJOCMOB, OCHOBHasi Macca Ha0J10/laTe/IbHBIX MYHKTOB CoO-
cpeporoueHa Ha OeperaX, a B oOWHPHON OTKPHTON YacTH akBaTo-
PHH  OCallkH  H3MepsloTCAd  TOJBKO B  €JHHHYHBIX [YyHKTax.
BosmoxHOCTh GosbuIinX OWHOOK ONpPCAeJCHHA 0CAJAKOB HeoOX0auMOo
YUHTHIBATL MPH COCTABJEHHH CYTOYHBIX 0AJaHCOB Al 03CPOBHJIHBIX
BOLOXPAHHJIMIL H 3aPEryJIHPOBANIBIX 03€p, I/l NOTrPellHoCTh 3a cUeT
OMpeAesIeHHsI OCAAKOB MOXKCT OLITh COH3MEPHMOH ¢ pasMepaMu Cy-
TOUNOro MPHTOKA B BOJOEM B MCXKEHHBIH NmepHojl.
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ik NosepxHoCTHBINH CTOK

&
IF

CT0K n3 Bojoema sBasiercss raasHelimedl pacxoiHofi Xapakre-
PHETIHKON Oanakca TMPOTOYIBIX 03CP H BOAOXPANHJHLL, COCTABANA
¥ Hocacannx or 70 1o 959% obmero rojoBoro pacxoaa BOAbI.

CTOK HesaperyaMpoBaHHBIX 03€p YYMTHIBAETCH OOBIYIIBIMH MCTO-
AOMIT FHAPOMETPHH B CTBOPE, pacnojoxennoMm OAH3 HCTOKA H3
DAEpa;  CTOK 33aperyJHpPOBaHHBIX 03€P H BOAOXPAHHANIL ONpejpe-
JNETCS B CTBOPC 3aMBIKAKONIEro FHAPOY3aa METOAAMH, NPHUATLIMH
VDI VueTa CTOKa Ha PeryJupyioleM COOpyKeHHH. B oTaebiibix
FAVUIIAX Ha 3apCeryJIHPOBAHHLIX 03€pax peryJHpyloliee coopykelne
MOJET pacnoaaraTtbCsi B 3HaYHTENBHOM VJAJeHUH OT HCTOKA W3
OICpa, nmpHYeM Ha YYacTKe MeXJ1y HCTOKOM H3 03¢pa H CTBOPOM
HIMBIKAIOWEeH NJIOTHHLL pacrojaractcess HeDOJabIIOe peynoe BOLO-
ApannanLe, 4acTo ¢ nepenajioM yposHs. [lpumepom Moxer cayxuTh
04, baiikan w pacnonoxenHoe nmke Hero Baxp Mpkyrckoe, 3ambi-
Knemoe maotunoll Upkyrekoit '9C.

3 5TOM cayyae, OLCHHBAS CTOK H3 03Cpa, B A4HHbLIE yueTa CTOKA
Il FipoysJe neoOXpANMO BHOCHTL HeKoTopbie nonpasku. [Tonpasku
NIPAKTEPH3YIOT HM3MCHENHEe CTOKa Ha VYAaCTKC MEMKAY HCTOKOM M3
Q4epa 0 CTBOPOM 3dMBIKAOIIEro THAPOY3Jaa. STH NONPABKH Ompe-
ACIIOTCST COOTHOIICHHEM  TOCTYMJICHHS W PacX0A0BaHHs BObI
Il peunoe BOAOXPAHWJHILE, T. €. Cro BOAHLIM GasnaHcoM 3a pacuer-
it uaTepsaa Bpemend. Jlnsg onpejenenns nonpasok HeoOGX0IHMO
yueerh OOKOBOH IPHTOK B BOAOXPAaHHJHILE, PA3HOCTh MCKY ocall-
KOMH H HCapCHHEM C ero MOBCPXHOCTH H AKKYMYJASIHIO B uawe
HOJOXPaHHJIHIILE.

Yuer cToka BOAbI M3 BOAOXPAHMANIWA, CyMMapHBIH PACX0/ BOALI
B crsope I'29C WM rHapoy3sa CKJAAABLIBAGTCA H3 COCTABJASIONLHX
PUCXONOB BOJIBI PA3JIMIHOrO IeJeBoro nHasHavyeHusi. Pacxoa Bojibl
b crsope I'9C onucbiBaeTcsi ypaBHeHHEM

Qcym_—' Q*r*i 'Qn"“ qu |' ans (3 lﬁ}

Hie (¢ — pacxoj BOABI, NMPOXOAsLLHI Yepe3 TYPOHHB; Q, — pacxon
HoJLbl, cOpacpbiBaeMOH uepes PasjHUHLIC BOAOCAHBIbBIE COOPYKEHHS;
(g~ pacxo BOJAB Ha (pHALTPAIMIO YCPE3 TCJAO IJOTHHLI H B 00X04
00, Qyp - pacxol Boabl Ha npoyux norpeburedaefi (uwnosoBanue,
HPOIYCeK uepes pueiOOX0oabl, OpolICHHe, BOJAOCHAOKCHHE W Ip.).

YUeT ctoxa peryaspno npon3BOAHTCS 3KCIIYATAUHONHBIM NEpPCO-
HUAOM ruapoysia. Jlannele yyeta CTOKa B KONMHH TEPEAAIOTCH Op-
LOHAM  FIIPOMETCAVIKOB, HA KOTOPLIE BO3JIOXKEHA olepaTHBHAaA
ERNaL ¢ sueprernkamu I'9C, anann3 u KOHTPOJAL NMOJYYCHHBIX J1all-
WX 0 ux nvOaukams.

YUOT CTOKA NPOH3BOAHTCS € PA3NCAbHBIM ONpeeseneM KaxXaoro
A COCTARARIONINX CYMMapHOro pacxoja Yyepes CTBOP THAPOy3Ja
HO ARIIWM Ha0moIcHHd W O COOTBCTCTBYIOLIEN pacueTnoil MeTo-
JRe. Ha kpynipix F'9C oCHOBHBIM CpeiH COCTABJSIOMIHX SIBJASICTCS
PUEXGA BOJLE Hepes TYpORHDL.
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Pacxoa Boab uvepes Typbunb (Qr) onpeaensiercs no
crnenHanbiomy npubopy —- pacxoaoMepy WJIH PaCueTOM € HCMOJb30-
panneM jAanibix Habnogendii mo MouHoctH u nanopy [49, 5H7)

Crok Boabl 4epes 1ypOnubl ['C nojcudThiBaercst no cyTKam,
NpHYEM H3-3a PasHOH HArpyskH H MOPOAOJIKHTEJABHOCTH, a TaKKe
pasnoBpeMeHHOCTH paboThl OTAEJAbHBIX arperaroB B TeUCHHE CYTOK
OH J10JKEH TOACYHTBIBATLCS CXEUaCcHO, pasaesbHO JAAA KaxI0H Typ-
OHILL €  [OCAeAVIOWHM  IOACYETOM CPeAHeCVTOYHOro pacxojia
B cTBope 1 IC:

e

Q:_— Ql‘f‘Q.ﬁ.'l' cas Q%

[TockonbKy Takoi pacuer KpaWHe TPYAOEMOK, CPeaAHEeCcYTOUHbIil
CTOK 4acto ONpeaesiior Mo BLPaxKeHnHio

riae Qq,, — CPeaAHECYTOUHBIH PacXoj BOAbI yepe3d TypOuiibi, onpeie-
JAEMbiil 110 paCXOAHOH XapaKTCpPHCTHKE Ha OCHOBC JAaHHBIX O cpej-
Heil molHoeTH (Nep), KOTOpAs BBIYUCAHETCH KaK 4acTHOE OT jiede-
Hag cymmapHoil cyrouncit Boipabotku A kBt-u uHa obwee uuciao
MallHO-4acoB B cyTKH 3. f, u cpeaneM nanope (Hep), noayuenHnom
KaKk cpejHee apH(MeTHYeCKOe M3 eevacHblX nabJawojgenuit 3a ne-
pHoOA pabOThLl BCeX arperatoB B CYTKMH.

YIpPomenHbii pacueT Croka No OCPCAHCHHOH MOLLHOCTH H na-
MOPY, OMHAKO, JONVCTHM TOJALKO B OTAECJAbHBIX CJayyasX — [MpH Ma-
JOA  KpHBOJHHEHHOCTH pacxoanoit xapaktepHctHku Q=[(N; H).
Kak npasuJyio, Hanbosee KPHBOJHHECHHBl PACXOJHLIC XaPaKTEePHCTHKH
npu OoALILKHX MOWHOCTAX H HANOPax, H B 3TOM cJayyae 3aMena
KPHEOJAHHEHHOH 3daBHCHMOCTH JIHHEHHOH MOXeT NPHBECTH K 3Ha-
YUTCJALHBIM OWHOKAM B onpeacaelnud pacxoaos BoAbl. B 3aBucH-
MOCTH OoT pexknMa paborul ['DC n ananazona koaeOaHHH MOULNOCTH
pasibix arperatoB B Teuciue CyTtok omHOKH MpH mojicyeTe pacxo/a
BOALI Mo Ngp U Hep pasanuubl, HO BO BCeX CJAyuvasix Pacxo BoJibl
OKasbiBaeTcss 3anukeHHbM. CpaBHeHde CYTOYIBLIX PACX0A0B uepes
TypOuIbl, MOACYHTAHHBIX MO €XKEYACHBIM H CPCJAHECYTOUHBIM JIaH-
HLIM O Hanope H MOILHOCTH, 1I0Ka3aJjo, u4To CHCTEMaTH4YeckuHe
ombKN pacuera pacxoia pojbl, nanpumep, gaa Llumasuckoin ['2C
cocrasaswor or 0 go 3,5% [31], aaa Kwesckoit '9C —or 1,3 10
4,7%, nas Kpemenuyrckoit I'9C—or 0 a0 0,8%, aaa Hapsckoii
'9C —ot1 0 10 1,69% [88, 89].

Ha Kpemenuyrckoit '9C auanaszon H3MEHEHHsi MOILHOCTEH H 11d-
MOpoB B TeyeHHe cyToK HeBeauk (AH cocrasaser 0,12 m, AN —
8 MB71), a na Kuesckoft I'3C npn Mmaaoit amnautyae xkoaebainus
MOULHOCTH H3MeHeHHe nanopa cocrapiasier ot 0,3 o 1,24 M, B cBA3H
¢ YEeM OCPEAHEHHC Hanopa NPHBOJAAT K CYWECTBEHHON MOrpeuHocTH
B onpeacsacing pacxoios BoAbl. [loMuMo owHOOK, BO3HHKAKOILHX
338 CUCT OCPC/JHEHHS Halopa B TeYEHHE CYTOK, CVIIEeCTBEHHLIC Mo-
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FpeiocT B onpeaeyieHHH pacxoj0B BOALl MOTYT BO3HHKHVTL H3-3a
Heyiera noreph Hamopa, KOTopble CKJAAaABIBAIOTCS H3: a) nepenaia
BOAN na peuieTkax, 0) pa3HOCTH CKOPOCTHOrO Halopa NpH BXOJe
I Clupanbiyl0 KaMepy H Ha BBLIXOAE H3 OTcacuiBaooulen Tpvow,
W) najienus ypoBHs OT TOYKH H3MEPeHHs YPOBHSA B Bepxnem Obede
() BXOAa B COHPANbLHYIO KaMepy, I') majieilust YPoBHs BOABI OT Bbi-
VO B3 oTcacbiBaiomled TPyObl 210 H3MEPCHHS YPOBHS B HHAKHCM
Ouegpe. Tlpn A3MepeHHd ypoBHS B BepXHeM H HHXKHem Obedax He-
OOXOAUMO YUYATBIBATH BO3MOXKHOCTL MONEPEUHOro MEPEeKoca BOAHOM
HOBCPXHOCTH, KOTOPBIH Ha OT/eAbiibiX KpynHeix I'DC B BE€pXHEM
Ohede moxker coctasasith 4—7 ¢m, a B Huxnem Obede — npesoc-
Kosnth 30—35 em.

Vuer motepn Hanopa npu onpeAeacHHn croka uyepes I'AC ouenn
niken aas nuskoHanopuslx I'SC, Ha BHICOKOHAMOPHBIX FHAPOY3AaX
HenOX0AHMO YUHTBIBATH TOJBKO NOTEPH HA pemieTkax, a Ha JICPH-
nannonasix I'3C — notepu na Tpenne B Tpybonponoje na noaxome
K TYPOHHHOMY TPaKTy.

/lonyeTHMOCTE VNPOUIEHHOTO MOAX0AA K ONpeaeseHHIo namopa
ita suicokonanopubix 'AC, Ha oTAILIBIX H3 KOTOPBIX IS MOJACYETA
CTOKA HCOOJIL3YIOTCA TOJbLKO 3HAYEHHS TCOMETPHUYCCKOr0 Hamopa
(OpyTTO), HE HMCKAIOYAeT HeOOXOAHMOCTH YHAWEHHOro W pasjedh-
HOro LAt KayJloro arperata onpeicjedHuss MOILIHOCTH, NOCKOJBKY
Wl CHCT OCpeHeHHA MOLLHOCTH H BO3MOKHBI CYUICCTBCHHBIC OLIHOKH
W onpeaesicHHH pacxoaoB BoAbl. B Tabu. 12 npusejenslt pasmepsl
HOIMOAHBIX OHOOK onpeacienus pacXoloB BoJAbl Ha pasHex [9C
I JABHCHMOCTH OT OCPCAHCHHSA HArPY3KH B PasjJuuNLIX JIHATIA301ax
KosteOHaHus MOULHOCTH.

lIpH BO3MOXKHBIX CYILECTBEHHLIX OUIHOKax onpeaeseHns cyTou-
X pacxoaos ao 7--10% 3a pexkaanble H MecsuHble HITCPBAJBI
pacxoabt Boabl Ha KpynHeiX 'DC npu crabuabHoCTH 3KCcnayaTanHon-
WX XapaKTCPHCTHK arperaTtoB yUHTHIBAIOTCH AOCTATOYHO HAAEKHO,
¢ rounoctbio 1—3%. Ha manwx I'DC n3-3a HeveroH4HBOCTH Xa-
PAKTCPHCTHK arperaTtoB BCJEACTBHE H3HOCA, PEMOHTA H NPOYEro Mno-
(PeNHoOCTH onpeAeaenHst pPacxoi0B BOAbLI MOTYT 3HAYHTEJNLHO Hpe-
HOCXOJHTL yKasaHnusle npeaenbl. [Jo3ToMy TOYHOCTL onpeaesusi pac-
Koaon BoAbl Ha ManuX I'2C Heo6xoaHMO OoHCHHBAThH HA OCHOBAHHH
HEPHOAHYECKH BBITOJHACMBIX TapHPOBOK TYPOHH HJM FHAPOMETPH-
HOCKHX H3MepenHit B HIDKHeM Obede.

Pacxoaw Boawn, cbpacuBaeMo# uepes pasauu-
e BodocauBHbe coopyxemnusa (Qp), umeor pasauu-
WA nec B obuleM pacxoje BOJbLL Hla THAPOY3Jaax pasnoro kKJaacca
I xoasieTBeHnoro nasnadeHua, On OTHOCHTENILHO HEBEJHK Ha Kpyn-
Helinx I'9C, rae ocHOBHOH pacxojl BoJibl MPOXOJHT 4Yepes TYPOHHBI,
I IMeeT onpeaessiiollee 3HAaYCHHE Ha MaJblX THAPOY3Jax, nmpejHa-
INYMCeHNBIX ST PErYJHPOBAHHA CTOKAa B LEJASAX OPOLIEHHs 3acylil-
Aunux aemean. Ha manwix rugpoysnax Cpeaneii Asun (Karrakyp-
ranexuit, Kacancaficknit, Kylomazapckuit u ap.) ocHoBHas uacThb
O 13 BOJOXPAHHJAHIL OTBOAHTCA Ha OpOlUdeMBIe [0S uYepes
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Tabaunnma 12

Owunbku onpeaencHHs Pacxonos BOALI NPH OCPCAHCHHH
momuocTh wa IIC (no B. JI. Buworpanosy
P. A. HlecrakoBoit)

Mpeaeas ocpencnng QOmalka onpcaeacHun
Harpyakn, MBr pacxoia pon
rac e
oT a0 M/ %

Bparckasn 101,5 40 240 0,75 1,0
82,6 100 175 2,75 1,4

ByxrapMmunckan o8 40 75 5,0 4,4
60,4 40 80 8,0 6.8

64,0 45 75 4,5 3,0

Hypekckas 175 125 225 8,0 3,1
225 175 300 2,9 .

275 200 300 2.4 2,3

[TasBnubckan 34 a0 80 6.0 P |
40 60 100 9.5 4,1

KeryMckas 16 10 18 2,3 2,0
HosocubGupckas 12 25 42 12,0 3,8
16 25 59 6,0 Sl

. 17 25 a7 3.0 L¢]

Hpkvrckas 24 30 90 9.8 3.4
28 30 90 13.3 5,4

30 30 90 4.3 1.9

y6Goccapekan 15 12 20 8.5 3,1
PriGinHcKas 10,4 25 43 17.0 4,1
13,7 30 60 16,5 4,0

17.4 30 60 8,0 3.6

B0J03a00pEl. 3HAUHTEJABHYIO POJib B PacXOJ0BAHHHM 3alacoB BOABI
BONOXPAHHAMIIIAMH HIPACT CTOK YEpe3 BOMOCHHBHBIC COOPYIKCHHS
Ha I'3C, obnagaliuX BOAOXPaHH/JAHILAMH HeOOJLIION EeMKOCTH,
K YHCAY KOTOPLIX, mnampumep, otHocartcsi ['DC Boaxosckas H
Kerymckas. Ha rtakux I'2C c6pocsl yepes BOAOCJAHBBI TIPOH3-
BOAATCH CIKErojilo B TEePHOALI BCCEHHEro MNoJoBOJbS H  Bbi-
COKHX JIOMKJEeBBLIX MaBOJKOB H cocTaBasiior B cpeanem ot 30 xo 50Y%
rojl0BOro CTOKa, a Ha Hekotophix Maabx '9C — naxe Gomaee 50%
rogosoro ctoka. Hapsay ¢ stum na muorix kpynsasix '9C npu nepe-
MOJHCHUH BOAOXPAHHJHIL HeoOX0 UMbl cOPOCHl B NCPHO/ BECEHHEro
HOJOBO/bA, 4 KPOME TOI'0o, H B MaJOBOAHLIE MEPHOAB AJIs NOjJiep-
KAHHST CYZOXO/HBIX I'IyOHH B HHKHeM Obede MU Aa5 3aTONJEHHSA
PBIGHBIX TI€pPeCcTHAHIIL.

Pacxosbl BOJAB uepe3 BOAOCJAHBHLIE COOpPYMKEHHA rHJApPOY3Ja
oupepessiioTea mo GopMysaM THAPABJAHKH C YYETOM THIA BOJO-
cO6poca, KOHCTPYKILHH, HAMopa BoALl H Ap. PacuerHuie 3aBHCHMOCTH
A4 ONpeJlesicHHsI PacX0oA0B BOAB COCTABJAAIOTCH NPOEKTHOH Opra-
HH3amuedl Ha OCHOBE I'HJIPaBAHYECKHX PacueTOB H MOJEJLILIX HCIIbi-
TAHHH. DTH 3aBHCHMOCTH TO Mepe HaJIoOHOCTH MOTYT VTOUHSITLCHA
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# HPoIecce CTPOUTENLCTBA MM [IPH MOCJAEAYIOUIeH 3sKCmayataiuu
i OCHoBe HATYPHOH TAPHPOBKH BOJAONPONYCKHLIX COOPYIKEHHI.

Pucuersl BOLoCOPOCHBIX PACXOAOB NPH HAJHYHH THAPOMETPHYC-
PRIN coopyKeHuil (BOZOCAHBBI, JOTKH) NPOH3BOAATCH B COOTBCTCT-
Wil ¢ aeidctyoinaMue MetoanueckuMu ykasanusmu [57).

Pacxoa Bojaw Ha OQHIbTpPauuHio H yTeuku (Qg)
BiJotaeT moTepu BOJAB Ha (HJABTPAIHIO Yepe3 TCI0 COOPYIKEHHS
it 1 00X0J1 ero, a TakkKe yepes HEMJIOTHOCTH B 3aTBopax TYypOHH u
WOJOCAHBHBIX oTBepcTHil. [ yuera 3THX mnoreph B HacTosllee
HpeMs He cyulecTByer OOLIENPHHATHIX METOHOB. YTEUKH 4epe3 He-
IJIOTHOCTH B 3aTBOpax TYPOHH H BOJAOCHAHBHBIX OTBEPCTHH BOOOIILE
e 1oJIAaoTCsd TOYHOMY Y4eTy, a OlleHHBaeMbic Ha OCHOBAaHHH HH-
MCHEPHOrO THAPOreoJIOrHUeCKoro pacdyera (UAbBTPANHOHHLIE pac-
L0/l MOTYT OBITH OTpejiesieHbl ToAbKO mpuOanKenno., OOblYHO pas-
MOPbI CYMMApPHBIX NOTepPLb ((PUALTPALHA H YTEUKH) PacCYHTBIBAIOTCS
HPH COCTABAEHHH TEXHHYCCKOTO MPOEKTAa COOPYHKCHHS H TNPHHH-
MAOIOTCA TIOCTOSSHHBIMH HJIH TNEePeMEHHbLIMH B 34BHCHMOCTH OT OT-
MCTKH YPOBHS BOJAOXPaHHJAUIIA. Pasmepsl 3THX MOTepb HEBEJHKH.
laK, cornacHo’ IaHHBIM HX OPHEHTHPOBOUHONW OIEHKH, CyMMapHbie
norepu cocrasagior aaa I'9C Pubunckoii— 0,5%, TopbkoBckon —
1%, Kamckoii — 2%, Jwenponckoii uMm. Jlenuna—49%, Kaxos-
Ckoit — 2% cpeanecyToyHOro pacxoja BoAabnl yepes crBop [IC.
lTakoit ke mopAaOK HMEIOT CyMMapHble NOTePH Ha MaJblX FHAPOY3-
Jlax: Ha ocHoBaHHWH NpubaHKenHoro pacuyera aas Karrakyprauckoro
'Y onn ouenensl B 4Y%, a nns maauix ruapoysaos Ceseproro Kas-
Kaza — Orkasnenckoro u Boaubn Bopora — 2,69,

Pacxoa Boan Ha ppounXx notpebGurteaei (Qup)
HKJOYaeT H3BATHE BOJALI Ha ILIKO30BaHHE, NponyCcK BOIAbl Mepe3 pbi-
OHOX0Aw, opolllcHHe, BojocHaOKeHne n coberBeHnbie nyxan IC.

Pacxon Ha uI030BaHHE onpeaensieTcss no o6bheMy CJAHBHOM
[IPH3MBl LIVTIO3A:

W
QI.II.'I: -'Hﬁq,m y

rine W—obbem CAHBHOH NMPH3MBL, i — YHCJIO HIJIIO30BAHHN 34 CYTKH
(86 400 c).

Pacxon Boabl Yepe3 poIOOXOAB OOBLIYHO MaJl, OH 3aBHCHT OT
KONCTPYKUHH PrIOOX0AA H ONpeaenseTcd B KaxK/JA0M OTHeJbHOM CJy-
Hae no mpoeKTHBIM JallHBIM C YIeTOM HIPOJOJAMHUTCIALHOCTH ]JEﬁUTbl
puboxoaa.

Pacxoi Boast Ha cobctBeHHBIe HyKAB ['DC Geperca no mpoekrt-
WM JIAHHBIM ¢ YYeTOM 4YHcjaa paboTaoIIHX arperaToB. DTOT pac-
X0/l BOJALI MaJ H JHIIL Ha BbicCOKoHanopHelX '2C moxker cocras-
JOITHL LONTH TpoleniTa ot obuero pacxona BOJIHI.

Pacxon Bojabl Ha BOJOCHAO:KEHHE ONpeAeasieTcsi Mo BOAOMPO-
HyCKHolt cnoco6HOCTH HACOCOB C YUETOM HX WHCJAa, Pacxojl Ha Opo-
HICHIEe — M0 BOJONPONYCKHLIM XapaKTepHCTHKAaM 3aTBOPOB, Icpe-
KPWBAIONINX KaHaa MPH BBIXOJAC H3 BOAOXPAHUIHLLA.
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B orauuiie or OCHOBHBIX 3aTpaT BOAbLI Ha lIIPONYCK 4epe3 arpe-
ratel '9C, BONOCJHBHBIC COOPYKCHHSI M NpOYHE, KOTOpPbie YYHTHI-
BAOTCA Ha rujpoysne, yuer 3abopa BOJAbB HA BOJAOCHAOKEHHWC N
OpOUICHHEe OCYHIeCTBJAACTCA SKCMJYaTalHONHBIMH OpPraHH3alisiMH
(OT/1cAbl  KOMMyHaJbHOrO Xo3dfiictBa, BoAxo3bl). CBojka o Boje,
3a0bupaemMoii Ha HYXKAB BOJOCHAOXEHHA H OPOUICHHSA, CIKCMECIUHO
nepejaercs B ynpasjenue rujapoysana.

[TomnMo yuera cTOKa Ha ruApoysjax H BoJ03a00OpPHLIX COOpY#Ke-
HHSX, JJAF KOHTPOJA H COBEPIICHCTBOBAHHA 3THX METOJA0B vuera
CTOKa B HHXXHHX Obedax ruapovsjos NpoBOJSTCA THAPOMETPHUC-
CKHe nabnwoaeHns.

3.4. Ucnapenue ¢ BOABI W TPaHCNHpaUud,
[Torepu BOABI HA WCNApeHHe C BOJAOXPAHMJIAMIY

Hcnapenne ¢ moBepxXHOCTH BOAOCMOB B HX BOAHOM Oanance
ABJISIETCS OJAHHM M3 PAaCXOAHBIX KOMIIOHCTOB, BEC KOTOPOro, TAK Ke
Kak H 0CaJKOB, HOBBLIIIAETCS C YMEHLIIEHHEM MPOTOYHOCTH BOoeMa.
Y 6eccTounbix 03ep MPaKTHUECKH BCS BOJA, NIOCTYMHBINAS B BOAOEM,
tTpatuTcs Ha Henapenue. Tak, a0as HcHoapenus B pacXofHOH wTacTH
6aaanca Kacnuiickoro mops cocrasasier 97%, a B 6anance Apaib-
ckoro mopsi — jdazxe 100%. ¥V BomoxpaHuauuy ucnapesue B obuiem
pacxojie BOJbI HEBEJHKO H B MojAaBasionieM GOMbUIHHCTBE CJ1y4acs,
HE3aBHCHMO OT KJAHMAaTHYECKHX VYCJOBHH, COCTaBJIsIET BCEIO He-
CKOJABKO IPOIEHTOB. ITO TMOJOXKEHHE MOATBEPKAACTCH AaHHBIMH
raba. 13, B KOTOpoil BOJ0EMbl PacnoJioKeHbl B mopsijike yObiBanus
HX NPOTOYHOCTH, OXapaKTepH3oBaHNoOil Tak e, kak B Taba. 10,
kKoapduunerTom K.

TaG6aunma 13

Jloas mcnapenus B Boanom Gajsance BHYTPEHHHX BOAOEMOB
pas3HoOl MPOTOYHOCTH

=3 ¢ %3
=53 ges
K -1 8a’ K - | 82
Osepo et | B3z | powmmanne | PR | 22
- Ry == e
| = z e = =

HasmeHb 0,018 | 3,1 | Boarorpajckoe 0,003 A
Bafikan 0,06 | 15,0 | Kyit6umcesckoe 0,005 ey
Jlanomxckoe 0,06 8.0- | Kaxosckoe 0,005 3,6
Onemcroe 0,18 | 16,0 | Kafpakkymckoe 0,005 3.0
Xanka 0,24 | 56,0 | Pubunckoe 0,030 5,2
Cesan (B ecrect- 0,40 | 89,0 |Byxrapmunckoe 0,040 17,0
BCHITBIX VCI0- | bpatckoe 0,075 2,0
BHAX) Musureuaypexoe 0,085 4,0

| LHumaauckoe 0,009 9.1
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Kax npasuno, ¢ BospactaHHeMm nokasateass K BospacraeT Jloas
Wenapenusi B BojHoM Oaaance BojoeMa, 0JHAKO B OTAEJNLHBIX Cay-
WHMX 9Ta 3aBUCHMOCTL Hapyliaercs, 4To, B YaCTHOCTH, OTHOCHTCSH
K o1 DBaiikan w Baxp ByxrapmuHcKkoMy. DTH BOJOeMbl NMPH OTHO-
CHTCALHO HH3KHX 3HAYeHHAX nokasatenss K OTIHYAKOTCA TOBLIIIEH-
WM BecoOM HenapeHHs B HX BoJAHOM OaJjaince, 4TO B 3THX cayvasax
ohbsicusiercss  cBocoOpasHeM  THAPOMETEOPOJIOTHYCCKHX — YCJOBHH,
WAHSIONLHX Ha ucnapenne ¢ ux moBepxnoetd. Ha raybokom mosano
wMepsamomem 03, baiikaa B npeasuMHHH mepHoa CO34al0TCH
Veaopnd, HITCHCHMHUHPYIOUIHE HCMapeHHe, a Ha HeOLHOPOANIOM IO
1A HOBOMY  O4YepTaHHIio BJAXP DyXTapMHICKOM NoBbIIenHoe Hena-
penne opMHpPVETCs 3a CHCT CHJALHO NporpesaeMoro OOHIHPHOrO
(1, JaiicaH, pacnoJoKeHHOro B 3acyliiHBOH 30HC.

|lpn pasnoit u 3avactyio HeOoabIIOH AoJie HenapeHns B Oanance
BUYTPCHHHX BOAOEMOB 1o aOCOJIOTHOH BeJHYHHE OHO MOXKET ObITDh
OUCHL  3HAYHTENLHBIM, COCTaBJAfl, HanpuMep, Y BOAOXPANHJHIL
Puonnckoro u Llumasuckoro nmo 2 km*/roa, 1. e. npubankaercs
K ucnapenuio » ¢ HOBEPXHOCTH  caabonportounoro 03,  Xalka
(2.4 km3/rog) ®m MPEBOCXOJAHT 3TY BCJHYHHY MOYTH B 2 pasa y BO-
pnoxpannanur Kyf6emesckoro 1 byxrapMuHckoro, o6beM Henapsio-
HIeHCH BOJLI ¢ HOBEPXHOCTH KdiKIA0Io H3 KOTOPLIX COCTABJAAET OKOJO
| km®/ron. IMostomy mnajacxKuslii yyer Hcnapenus HeoOXoAHM He
roJgbKo aast 6ecctounbix W ¢abo NMPOTOYHBIX BOJOEMOB, HO H Jlis
BOJOXPAHKJKIL, Ile TOTePH Ha HCMapeHHe XapaKTepH3YIOT HelpoH3-
HOANTEIBIIBIC 3aTPaThl BOJAbLI, MPaBHJbLHBIH Y4YeT KOTOpBIX obecre-
UHBACT AOCTOBEPHYIO OUCHKY BOJHBIX pPecypcoB BOAOXPaHH/IHILA
0oneasx #X 3(EeKTHBHOrO HCNOAL30BAHHSA.

[Toguuusisick reorpaduyeckoll 30HAJAbLHOCTH, HCIIAPEHHE BO3pac-
[4eT C ceBcpa Ha lor, OAHAKO Jaxe B aHaJOrHYHBIX KJHMAaTHYECKHX
VOJOBHSAX 0HO MozKeT ObLIThb PasjIHYHbBIM Y PAasHbIX BOJAOEMOB, 4TO
onpeaeasercs ray6unoil Bojloema W pasmcpamH ero sepkana, oGyc-
NOBJANBAIOUMMH  NPOUECCH MNPOrpeBaHus H OXJAaXK/IEHHH BOJAHOH
MACCH B HITEHCHBHOCTL TpanchopManii BO3AYHIHOrO MOTOKa MNpH
OrO NPOJABHKEHHH HaJl BOAHOH MOBCPXHOCTDIO.

Himenenne MeTEOPOJOTHYECKHX XapPaAKTEPHCTHK BO3YWHOro no-
1oka nan sopoemom. [lpu nepexoje ¢ cymin Ha BOJOEM BO3JYLUIHbIH
HoTok Tpanchopmupyercs, nproGperast HOBLIC CBOHCTBA, onpejiesie-
MLC XAPAaKTCPOM MeHee mepoxoBaToli u OoJsiee HHTCHCHBHO HCIa-
puiontcit  Boguoft nosepxmoctu. Ilpoucxogut ycuaenne CKOpPOCTH
BOTPH, a TAKMXKC H3MCHCHHe TeMnepaTyphl H BJAaXKHOCTH BO31yXa
B npusoaiom caoe. dPphexr 3TOro U3MEHCHHA HEOAHHAKOB Ha BO-
ADEMAYX, pasanunbLIiX MO pasMepam, reorpauyeckoMy HoJ0XKeNHO
i AMUMIEHHOCTH OKPYKAIoMeH MEeCTHOCTH, O/IHAKO MOBCCMECTHO
geyiecTpasiercs nepeopMHpoBanHe BePTHKANALHON CTPYKTYPhI BO3-
AVINOTO NOTOKA, KOTOPoe, KAK 3TO BLIICHCHO B Hacrosuiee Bpems
I OCHOBANNA TEOPETHYCCKHX H KCMePHMCHTAMLHLIX HeC/IeoBAHN,
godrupnsiercs obIHM 3aKONMOMCPHOCTSAM.
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HaGniofeHuss Ha MHOTHX BOJloeMax [MOKAa3alH, UTO CKOPOCTb
BETpa NpH mepexoie BO3JAYUIHOIO MOTOKA C CYIIH 1Ha BOJOEM PC3KO
VBCNHUHBAETCA B HNPHOPeKHOH noJoce, a NPH JaJbHCHIICM TPO-
JABHZKEHHH BO3JAYLWHOTO NMOTOKA OCTAeTCHd NPaKTHYCCKH HEH3Mennow.
IT0 NoaoKeHHe WIOCTPHPYeTCs JaHHbiMu Taba. 14, B Kotopoil no-
MCLICHBI Pe3yJIbTATHl aHEMOMETPUYCCKHX CBCMOK, BHINOJMHABIIHXCH
B 1949 r. ma Baxp BecenosckoMm oanmoBpeMeniio B psii¢ NVHKTOB,
PACHOJOMCHHBIX HA CTBOpax, COBHAJAOUIHX 10 HATPABICIHHIO
C ACHCTBYIOIIIHM BETPOM,

Tabaana 14

H3meHenue CKOpPOCTH BeTpPa HAA BOJHON NMOBEPXHOCTHIO

CKOpocTh Cropoerh CKOPOCTD
Paccroanne BETpA 1A PaccroaHnune BCTPA HA PaccTomne BETPA Ha
or Gepera, M | BuicoTe 200 cMm, | ot Gepera, M | sucore 200 car, | or Gepera, M | Buicote 200 cm,

M/jC M/C M/ C
Cyma 1,58 Cyma 3.78 Cyma 3.69
15 1,41 15 3,95 300 3,85
300 2,03 300 4,70 1400 4,05
1400 2,05 2050 1,64 2100 4,01

beicTpoe H orpaHuyeHHOe HeOOJBIUHM paccTosiHHEM 110 rOpPH30I-
TaJH (HCCKOJbKO CcOTell MeTPoB) H3MeHEHHe CKOPOCTH BeTpa Hajl
BOJAOCMOM MNPOHCXOJAHT € PasJHYHOH HHTEHCHBHOCTBLIO MO BLICOTE.
[TepBonavyanbio oHO OOHAPYKHUBACTCH TOJBKO B TOHKOM TPHBOIHOM
¢J10e, a o Mepe yaagaeHust or 6epera nmocTeneHio pacnpocrpausiercs
no BepTHKaNH. Kak ocyuecrsiaserca Ttpalnchopmainus BeTpoBOro
npoguad HaJ BOJJAHOH MOBEPXHOCTLIO, MOXKHO NPOCJAEANTL MO JlaH-
HBIM HaOa10eHuil, Bpinoadssuxes Bangaiickoit HayuHo-Hecae/10Ba-
TCALCKOH THApoJsorunueckoit saboparopueit (BHHUIJI) na o3. Baa-
AafCKOM, pe3yJibTaThl KOTOPHIX INpHBeAennl B paGore [d1] B BHae
rpacuka, nsobpaxeHHoro Ha pHc. 12.

Ha puc. 12 BugHo, uto HanOOJMCC HHTEHCHBHLIH NPHPOCT CKO-
pocTH BeTpa cHauajga hHabuawopaerca B caoe 0—50 cMm, Ha paccros-
nun or 50 nmo 100 m ot Hepera oH cMemiaeres B caoi ot 50 1o
100 cM, a npH aganabliednieM MNPOABHIKEHHH BO3JYIHOFO MOTOKA
oTMeuacTes yaxe Ha Beicore 200 cM. Ha paccrosinun Gomaee 500 m
MPHPOCT CKOPOCTH BeTpa 3aMe/IAeTCsl, H BETPOBOH NPodpHIbL BCKOpe
npuobperaer ouepraHde, MPHCYLUCE €My HPH NPOJIBHIKEHHH BO3-
JAVLIHOrO MOTOKA 1aj HeorpaHHueHHo O0JbLIOH BOJHOH IOBEpX-
HOCTBIO.

Boapacranne cKOpPOCTH BeTpa HajJ BOJOEMOM B €ro NMPHBOIHOM
c/i0€ TIPHBOJAHMT K CHHJKEHHIO HaJ HHM BO3AYIIHBIX MacC H3 Bbllle-
PAcnoNoXKeHHBIX cJoeB Bosayxa. Pakt onyckarns JHHHH TOKAa MOA-
TBEPIKJAEH 3KCICPUMEHTaNhHO HaOJIOACHHAMH 34 TPHEHTPPHEﬁ mo-
JIET4 YPaBHOBELICHHLIX BO3AYIINBIX IUapOB Ha) BOJHOH MNOBepX-
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HOCTLIO, KOTOPble Pe3KO N3MEHAI0T CBOC MepBOHAYAJ/BIIOE BLICOTHOEC
goJosKenne, onyckasch B NPHOpEXRNOf nojoce K BOJHOH MOBEPX-
Woety. Pacuersl onyCKaHus JUHHE TOKa, BLIIOJHCHHBIE A. P. Kou-
CLTHHOBBIM, TOKA3aJH, YTO 3TOT MpoIllece HaeT O4€Hb HOTCHCHBHO
it nepspix 50—100 M oT ypesa; MOCTCMEHHO 3aTyxas, OH NPaKTH-
WOCKH TOJAMOCTLIO TPEKpamaeTcs Ia pacCrodHAH OKoJgo 1 KM, T. €.
i1 9TOM OTPe3Ke BOAHON MOBEPXHOCTH, KaK 00 3TOM CBHAETEJLCT-
pyer u orparnchopmanisa BepTHKAABIBIX npoduaeii Berpa, BETPOBOH
MOTOK 10 CBOMM CKOPOCTHBIM XapaKTepHCTHKaM MOJHOCTLIO mepe-
(popMipoBRIBAETCH TNPHMEHHTEJNLHO

K yC/OBHAM NMPOTCKamust Haja oamo-  5Y_ 12
poNOIT Mo 1IepoxXOBaTOCTH BOJI-

iofi  norepxHocTbiO. Benejcrsue
JTOr0  CKOPOCThL BeTpa oJN0po/Ha

0 aKBaTopuil OOWHPHBIX BOAOE- 5
MOB, HCKJKOYenne MPeACTaBJSIOT
(OJIbKO Y3KHE YY4aCTKH Yy TOJBET-
pernoro  Oepera, OTAHYATOLIHECH
MOHNKEHHOH  CKOPOCTBIO  BeTpa.
[HecobxoaumMo OTMETHTh, OAHAKO,

ey

Pue. 12, Tlpoduan nerpa B pasinunom
yiagenns oT ypesa Oepera oaz. Baamad- g5
CROTO.

| — ua Gepery m 50 M oT ypesa, 2—ua_ Yypese,

¥ 4, 5, 6 —Ha o3epe cooTBeTcTReHHO B 50, 100,
G0 1 1000 M or ypeaa; u, , — CKOpoCTb ReETpa Ha
I

nueore 2 B i-TOM NYHKTE H3MepeHus, u,  — CKO- a7

pOCTL BETpa Ha BucoTe 2 M Ha ypeae.

UTO OJHOPOAHOC pachpejlecHHe CKOPOCTH BeTpa XapaktepHo JIHIIb
s GOALIIHX ¥ MEJKOBOAHBIX BOJ0EMOB PABHHHNBIX pakolioB, BeT-
POBOIT PEKUM KOTOPBIX OTIpeAesieTcst oOMenHPKyIAIHOHHLIMH MTPO-
ieccamp., Ha raybokux w oco0eHno TFOPHBIX oO3epax CYULeCTBEHHO
CKA3LIBACTCA BJAHSHHC MECTHOH LWHPKVJISIILHH, BCJIEJICTBHE YCro B pas-
ANYHBIX  Y4ACTAX TAKMX O3ep OJHOBPEMEHHO MOryT ACHCTBOBATDH
Werpoul pasznoli CHJbLL U Haupasaenus. Tem He MCHCE H I STHX 03€p
OCTACTCS B CHJAE MoJozKenHe o ObicTpol TpadchopMallHi BeTPOBOIO
HOTOKAa Hajx HOBOM NOJACTHAANMICH MOBEPXHOCTLIO, OJAHAKO B 3TOM
¢Jlyuae paccTosnie, a KOTOPOM OCYIICCTBAsIeTCs lepeopMHpPOBa-
e cKopoeTd Bertpa, Gosee 3iaunTeabHo. O10 3dBUCHT OT BLICOTH
(eperoBLIX CKJAOHOB, CO37alOLIHX BETPOBYIO TeHb Y NOABETPEHIOrO
Oepera, B npeaesax KoTopoi mpouece TpaHcopManny pasBHBaeTCH
HIMCLTEHHO.,

(CKOPOCTHL BeTpa Hajl NOBEPXHOCTHIO GOJMBIIHX HCIIYOOKHX BOTOE-
MOB PABHHHEBIX PaffoHOB MOXHO XapaKkTepH3oBaThL HaOMOACHHAMH
TOJLKO OAHON CTAHUMH, pacmoJioxennoii Ha HeDOALIIOM OCTpOBe
Wi 1 cnennansHoil maasyueil yeraHoske. Ha oO6mupHbIX, 1y00KHX
i ocoGenino ropHBIX BOAOCMAX, JUISI ITOH UCAH NMaao NPHBJAEKATD
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Pl CTaHUMH, HAXOAAUIMXCH Ha PasHbBIX Y4yacTKax Bojocma, pas-
JAHYAIOUIMXCA 110 XapakTtepy BerpoBoro pexuma. Masecrno, oanako,
HTO CTAHUHH, PACHOJIOKCHIBLIE B OTKPBITOM BOJOEME, HEMHOIOYHC-
JEHHDI, a4 3a4acTyl0 H HepenpeseHTaTHBHL AJAS BOJAHON noBepx-
HOCTH, MOCKOJAbBKY HaXoAATCH HAa KPYMNHBLIX OCTPOBAaX B 3HAYMTE/b-
HOM yJAaJieHHH oT Oepera, rjie BeTPOBble VCJIOBHS CYUIECTBEHHO OT-
JAHYAIOTCA OT HAABOAHLIX. [l03TOMY K onpejeneHHio CKOpPOCTH BeTpa
HaJ BOLOEMOM NPHXOAHTCS MPHBJAEKATL OCPEroBLIC CTaHIHH, B MNO-
Ka3aHHs KOTOPLIX HeOOXOAHMO BBOJHTH NONPABKH B UeAAX NPHBEILe-
HUA HX K YCJIOBHSAM BOAHON NOBEPXHOCTH.

Tabanua 15

Kosduument &, ans onpepenenus cpeasieli ckopoctu Berpa
HA4 BOAOeMOM HA BbhicoTe 200 cm

——

MecTomdaukense u JMIAIMeNHCCrs cTaludn na cywe R

1. Jlechan 3ona

Dalorep Ha  ypoBne Bepxymex je- 2,4
Cranupa B Jecy HAH | PEBBER WAN CTPOEHHIE
8 DOJALIIOM TOpoje Duaiorep Bolllle OKPYXAWILHX HPeNsTeT- 2.2
B
Ha oxpaune ropona uan 6GoJbiIOro celeHHsl, OTACALILIE JepeBhA 2,0
HJH CTpOeHHA Builile (guuorepa
B ccaennn, B cany man nma oKpamue ropoia, CTpoelius W aepenbs 1.8
nuxe daorepa
Ha orkpuroil pownoit niomaake, GJmKalluHe NPensTCTBHA: ae- l,9
peBbd, AOMa, BO3BLINEHHOCTH Ha paccrosnun 20— 30-kpatnoil
BuIcOTH darrepa
Moae, ayr, aspoapoMm: ¢ oanoii cropount B 200— 300 M acc wam 1.3
CTPOCHHS HACEJEHHOIro NYHKTa

II. Besaecuwie pafionu

(D norep Ha VPOBHE BEPXYIUCK ACPCRLEB 1.9
Cranuua B ropojxe MM HJH AHABX 10MOB
B GONBLIOM CeJleHHN Daiorep BHUIE OKPYKAIOUINX PENATCT- 1,3
BHIi
B crenw, Ha okpaumwe ceJenus: OTACALAEE AOMa HAM CTPOCHHS 1,0
¢ oanoil croponst B 100 -200 M

I11. Ha Gepery MOpCKMX 3aaHBOB, 03ep H GOJALIIHX pek

Deper ofJaccen HAM 3aCTPOEH JOMaMH, MHOTHE H3 HHX Bble 1.3
hmiorepa

beper otkpuTuii; cranuns s 200--300 M or ypesa, 5 100—-200 m 1.1
JAeC H CTPOCHHS

Ha okorevHOCTH AajieKo BAAIOIIEroCcs B ROAOEM MBCHA 0.8

Cxopocth BeTpa Haa BojoeMoMm iia Buicote 200 cm (M/c) onpepe-
Jasierca 1o opmyJe

Wago== Ry Rokstt g, (3.17)
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Fae Ry — kKo3p@PHIHENT, YYHTHIBAIOUWIHA CTEeNeHb 3aIHUEHHOCTH Me-
ICOPOJOrHICCKOR CTAHIHH Ha cyilue; Rs — KO3M@PHILHENT, YUHTHIBAIO-
it xapakrep peaseda B nyHkre HabGJaOAEHHH; R3-— KO3 dHuHenT,
VUHTBLIBAIOILANR JWIHHY paisroHa BO3AVILIOrO NOTOKAa Hal BOJOEMOM
[ npu pasauunon ero 3allUIlelHOCTH; U4 — CKOPOCTb BeTpa I1a

cyiie Ha seicore duaorepa, m/c. Kospduumenrtnt &y, Ry, ks npunu-
MAIOTCSE COOTBETCTBEHHO no Tabaunam 15, 16, 17.

TaGauoma 16

Inavennn kosppuumenta 2,

X apaktepucTikKa peakeda 8 paicHe cranimn ks
BepuHa KpyToro xoama 0,75
Hepiunna noaoro xoama WaH BepXuss 4acTh CKJAONWA 0,90
Papnnmna, neckMa NIMPOKAH TOJHHA 1,0
[HInAnna 4acTh CKJAOHA, JHO HEe IMHPOKHX N ne rayOboKknx 10NN, 55
KOTJIOBHH, JOILHH ]
o ray6oknX A04aMH, KOTJAOBHI, JOLUHH 1.3
TaGanna 17
3navennn xKosdpuunenrta k,
Pacmiteasnocth Ha beperax .
BOAICME Cp canss 1a0Ha pa3roHa pOALYIIHOTO noToka L kK
BHA pacTs- cpeanss | 005 { 0,0 | 02 | 05 | 1 2 3 e
A RHETH BRHCOTa, M
Tpana 0,1 0,97(0,9310,9(1,0011,00{1,00{1,00(1,00] 1,00
Kverapunk 5 0,4010,55(0,70][0,8510,95(0,95{1,00] 1,001 1,00
Jlec 20 0,1510,2510,4010,6010,7510,8510,9010,95| 1,00

Cpeanss aanna pasrona L 3a pacueTHBI NPOMEKYTOK BPEMCHH
(Mecsi, AeKana) onpejessieTcsi ¢ vYeToM CpeancH Agauiibl npodu-
JCH, NepeceKaloluX BOJAOEM B HANPAaBJICHHH BETPOB Pa3HbBIX PyM-
OOM, H NMOBTOPSIeMOCTH BeTPOB, JACHCTBOBABIIHX Ha BOJOCME B TC-
NeHHe JaHHOrO pacyeTHOr0 HHTCPBAJA BPEMEHH.

B otanyHe orT CKOpOCTH BeTpa, KOoTopas oyent ObICTPO TpaHc-
(popMUpYeTCs Haa BOLOEMOM, APYrHe XapaKTEePHCTHKH BO3AYHIHOIO
NOTOKA — Temaepatypa H BJAaXKIOCTL BO3AYXAa — NPH HX Pe3KoM
HAMCHeHHH B NPHOPEIKHOR 110J10Ce, XOTSI M Menec HUTEeHCHBHO, HO
HEC JKe NIPOAONZKAKT H3MEHATLCA W 3a npejieaMu npHOpezKHoH
WO, JoCcTHrasi VCTONYHBBIX 3HAYCHHI TOJLKO B 3HAYHTEAhHOM V/a-
Avitin or Gepera. M3ameHenHe TeMMEpaTtypbl H BJAXKHOCTH BO3/1yXa
B OHIBHCHMOCTH OT TEPMHUYECKOIO COCTOHHHSI BOJ/IOEMA MNPOHCXOJIHT
pasanano, O6buno npy NPOABHAKEHAN HAA BOAOCMOM B BO3AYUIHOI
MACCE NPOHCXOANT APHPOCT VHPYrOCTH NapoB, OAHAKO B OT1€Mb-
HUC ePHOAB, H TPeHMYUIeCTBEHHO BCCHOH, Korjia TtemmnepaTtypa
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BOJAbLI HHIKC, YeM TeMOeparypa OKpPYMKaUICH CYVIIH, NPOHCXOAHT
KOHAEHCAIUsl NMapoB HaJl BOJHOH MOBCPXHOCTBIO, T. €. HCCYILCHHE
BosjyXxa. CoOTBETCTBEHHO NPOMCXOAHT H H3MeHeHue TCMICPATY Pl
BO3/lyXd, KOTOpasi BO3pacTaer HajJ BOJIOEMOM IPH MOJOXKHTEJLHOMH
pazHocTH TemmepaTyp f H fa00+ TA€ [ — TeMIepaTypa BOAH, a Eon0 —
TeMrepaTrypa Bo3djayXxa Ha Ocpery, m yObIBaer MpH OTPHUATCILHOM
3HAYCHHU 5TOH PasHOCTH.

CHHKEHHE BO3AYMINBIX MAacc Haj BOAHOH MOBEPXHOCTBIO B TIPH-
OpekHON 3011€ BOJOEMOB COOTBCTCTBYIOIIHM 006pa3zoM oOTpaxactcs

o ;Jm f g 103 07 _ }:;E
A |

7 =18
il § 100 11 ombep_ 5
100 {9

Ak

00 “ﬁi?ﬂ? Lyl m

Puc. 13. Tpanchopmauus npoduieii temnepatypsl (a) u Baaxuoctu (4) Boa-
A¥xd Hal BOJOCMOM.

.{i— KEpHBaAA HiaMeHeuHd TemMueparypu (DJaxnocTH) HA BeIcoTe 2 M, £ — To ®e (a BLICOTC
5 M,

Ha mepedOpMHPOBAHHH BCPTHKAJBIOrO NPodHAS TemMHOepaTyphl H
BAaXKHOCTH Bosayxa. O Xapakrtepe H3MEHEHHSI 3ITHX 3JCMEHTOB
MOZHO CYAHTH MO MartepuajaMm rpajHenTHbIX HabaacHuil, Bbl-
noausswuxes BHHUIJI B pasnnunoMm yganeHud oT ypesa noiBer-
peunoro Gepera [b1]. Pesyabraril 31X HaOMOAeHHIl NPHBELCHDI
Ha puc. 13, u3 KoToporo BHANO, YTO Ha Ha4aJbHOM OTPE3KEe MNYTH
B HCCKOJLKO JAECSTKOB METPOB BCJACACTBHE PE3KOTO ONYCKAHHS BO3-
AVIIHBIX Mace, OTJHYAIOUIMXCA MOHIDKeNHOH TeMinepaTypoil Bo3ayxa
MO CPABHCHHIO € IMPHBOAHBIM CJIOEM, [POUCXOAHT MOHHIKEIHe TeM-
lepatypul H BJAAXKHOCTH BO3AyXa v BojHoH moBepxHocTH. [lo mepe
JaJLHCHLICTO MPOABHIKENHA Hajl BOJOECMOM TCMMOCPATYPa H BJaaXK-
HOCTh BO3j/lyXa HAYHHAIOT MOCTCHCHHO BBIPAaBHHBATLCH [0 BLICOTE,
JIOCTHIass CBOMX MCPBOHAYAJBHBIX 3HAUEHHH 1Ma PacCTOAHHH B Iie-
CKOJbKO COTCH METPOEB OT ﬁEpE]‘E. 0,’1]131'{[] H HPH ,-'J,H.HhHCfIL[IE'.M 1npo-
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ABHZKCHIH [POAOJIKACTCH H3MEHEHHE TCMMEpaTypul U BJAaXKHOCTH
jojvxa, mpapaa, MeHee HHTeHcHBHoe, foJsiee MONOTOHHOE. YCTOH-
UNBBLIX 3HAUCHHA TemMnepaTypa H BAdMKHOCTH Bo3dyXa AOCTHralOT
Ha GOABIIOM PACCTOANHH OT noABCTPeHHOro Oepera, T. €. NpH JLJIH-
resqbHoM npebObiBanuu Hajg BojoeMoM. Ha manbix BoJoemMax, rie
VUACTKH BOANOR MOBCPXHOCTH HEBCJAHKH, MOJAHOro 1epedopmuposa-
HHUA TEMIEPAaTYPbl W BJAAXKIIOCTH 1€ NPOHCXOAHT. ITO AOCTHraCTCH
AHUL TTa oOWHPHBIX BOJOEMax NPH pasroHax BO3AYUIHOro MOTOKA,
HIMEPSICMBIX ACCATKAMH M COTHAMH KuaomerpoB. Onako 1 Ha 60Jb-
HIHX BOJOCMAaxX, COH3IMEPHMBIX MO [JIOULaAH, QPEeKT H3MEICHHS
TCMIIEPATYPL 0 BJAXKHOCTH BO3JyXa MOKET OBITb pasyiHUHBIM, MO-
CKOJIBKY OIl OlIPCAeNsicTCsl He TOJBKO BpeMeHeM npebbiBaHHA BO3-
JAVITHOTO NMOTOKAa HAaj BOJOEMOM, HO H 11a4aJIbHLBIMH XapaKTepPHCTH-
KAMH BO3JYUINOII Macchl, KOTOpbIMH OHa obnajaaer na Oepery.

HaOaoaenusiMi, BHITOJHSBIIAMHCS OJlIIORpeMenno Ha Gepery
I B OTKPLITOM BOAOEME, YCTAHOBJEHO, UTO COOTHOIIEHHE YOPYyrocTtH
napos Haja BOAOEMOM H CYIUCH B pPasiHUYHLIX KJIHMATHYCCKHX VCJO-
BHSIX HCOJAHNAKOBO; HAMPHMEpP, Aas ApajabCKoro Mops OHO B Cpej-
nem cocraBaser 1,40, nna Asosckoro mopsi — 1,15, a aas Bojgoxpa-
nuann Poibusckoro H I'opbkoBekoro — coorerctsento 1,05 u 1,07,
T. €. YeM CHJbLHee HCeyllleH Bo3ayX Ha Oepery, TeM HHTCHCHBHEE
OH VBIAaMHseTCH NPH Mepexoie ¢ Cylid Ha BOAOEM.

Kpome creneHn yBJa)KHEHHOCTH BO31yXa Ha Oepery na ce H3-
MEHCHHe 11aj BOAOCMOM BJHACT Pasnocth TCMMCpaTyp BoJa—BO3-
AVX, BEJMYHHA M 3HAK KOTOPOH Hapsilly ¢ Apyrumu (axropamu
onpeaensiioT HHTEHCHBHOCTb YBJIAMKHEHHS BO3JAYXa H H3MEHEIHC ero
TeMmepaTyphbl Ha/l BOJHOH MOBEPXHOCTHIO.

YuerT B3anmMoJeHCTBHA BceX (PAKTOPOB, ONMPEAeNsiOUHX H3IMCHe-
Hile METCOPOJOTHYECKHX 3JEMEeHTOB HaJ BOJAHOH NOBEPXNOCTLIO, ONH-
CHIBAETCSl  TMOJYSMIHPHYCCKHMH  YPaBHEHHAMH, HNPeNIOKCHHBIMH
A. T1. Bpacaasckum [15]. YUncioBbie 3nauennsi ¢axkTopoB, BXOIA-
NHX B YpaBHEHHSI, ONpPeAesieHbl Ha OCHOBAHHH 0000UIEHHA MaCCOBBIX
MatepraJos nabmiosenuit 3a Tpancdopmaipeil BO3AVUWIHOH MACCh
HaJ NOBEPXHOCTBI BOAOCMOB, Pas3JjiHUHBIX 110 pasMepam i reorpa-
(hruecKoMy noJoKeHHIO.

Cpensis BAaAHOCTL BO3AYXa HaA BOJoeMOM Ha Bhicote 200 cMm
(mbap) paccunrniBacres no gopmynac

Cap) = Ei:m—}“(ﬁ,gﬂﬂ s E_:ﬁnﬂ) M, {3 IB}

rjle €op0- - CPEAHAS 34 pPacyeTibli HHTEPBAN BPCMEHH BJaKHOCTD
BO3YXa, H3MCPENHAs HA METCOCTAHIIHH Ha cylue, MOap; €y — MaKCH-
MaJibHasi YIPYrocTh BOAANOro napa, onpejesienias no reMneparype
MOBEPXHOCTH BOJAb B Bojoeme, M6ap; M — kospdumient tpancdop-
MalHH, VYHTHIBAIOUIHI CpPeAHEC H3MEHEHHC BAAMKHOCTH H TeMnepa-
TYPHl BO3/yXa B 3aBHCHMOCTH OT pasmepa sojoema. Koahduumnent
Tpancdopmainu onpeacsasercsa no taba. 18 B 3aBHCHMOCTH OT CPeA-
Heil JUTHHBI pasrolia BO3AYIWNOTO MOTOKa Hal BofgoeMoMm L H pas-
HOCTH Mexly TeMmiuepaTypoli BOJAB B BOJOEGME W TEeMICpaTypoi
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BO3/lYXd HA METCOCTAHIHH (Ha cyuie) aas oAnoll U3 Tpex rpaiamui
3HAYEHHH Pa3HOCTH [ H feno.

TaGauna 18

3uauenns Koapdpuunenta Tpanchopmauun M

Cpegiay 1Tmia pasraia BO3AAVIIHOIO DOTOKA Hax
BAAOCMOM, KM

CoOOTIOMCARE TEMIEPATY PH
BIW W BO3AYXA

011 0,2 0,5 1 2 3 10 20 a0 | 100

: |
t =~ oy 0,02/0.,03{0,08/0,12 0,16{0,23 0,25/ 0,31 0,44/ 0,51

t < togo 12 4°C n Gonec  |0,03/0,06/0,13 0,18/0,24/ 0,331 0,35 0,45/ 0,53/ 0,60
t > tyoo 12 10°C 1 Goaee |0,01/0,02 0,03 0,05 0,07|0,10]0,15/0,19 0,23/ 0,37

Cpeansis  TeMpmepaTtypa BO3/lyXa HaJl BOAVEMOM Ha BbICOTE
200 ¢m onpeaeasierca no opmyJae

bano=ta00+ (£ — tao) M, (3.19)

rae fsp0-— CpejiHsifi 3a pPacycTHbIil HHTEPBAJ BPeMeHH TeMmepartypa
BO3jJyXa Ha MeTeocTallHu Ha cyue; f--Temneparypa moOBCPXHOCTH
BOJALI B BOJOEME.

[HakongeHHb¢ K HAcTOSILIEMY BPCMEHH Jaiiibie MeTCOpPOJIOrH-
yecknx nabuaioJcHiHd B OTKPLITOM BOJloéMEe MO3BOJAIOT OUCHHTHL 10-
CTOBEPHOCTL PaCUCTa MCTEOPOJOrHYCCKHX 3JICMEHTOB [10 ypaslie-
nuam (3.18) u (3.19). [das s1ofl nean ueaecooOpasHo CONOCTABHTD
Men 1y coboil nmabaloAcHHbIe H PACCYHTANHBIE HX 3HAMeHHs, HCNO/Ib-
3ysi B KauyecTsBe ITAJOHHLIX HAOMOACHHS Ha KPYUHBIX BOLOXpaHH-
JHILAX, TAK KaK OHH BBINOJUSIOTCH 1A MJaBYUYHX CTAHILHSX, KOTOPbLIE
yCTauoBJelsl Ha y4acTKax, yladcnuuix or Onumxaiuero Oepera na
HECKOJIbKO KHJAOMETPOB, H (PHUKCHPYIOT TeMmmepaTtypy H BJaXKHOCTb
BO3/lyXa IIPH pasHbiX PasroHax BO3AYLUNOro MOTOKa HAA BOJAOEMOM,
COOTBETCTBVIOUIMX HANPAaBJCHHIK IelCTBYIOUIHX BCTPOB B TEUeHHE
paccMaTpHUBAeMOro PacyeTHoOro HHtepsBaJsa Bpemenn (raba. 19).

CoraacHo panubiM 1aba. 19, cpejiiss oninbKa pacdera MECsiuHbIX
3naueHnit TemnepaTypbl Bozayxa cocrasasier +0,1°C, ynpyrocrs
poasHoro napa +0,5 m6ap, ckopoctH Berpa =03 Mm/c, 1. €. mo-
FPEIIOCTH  pacueTa HeBeJHKH M Oau3KH K olubOKam H3MepeHHs
CYUICCTBYIOWHMI npubopami.

Tpaucdopmauna Bosayunoit Mmaccsl 0o0ycaoBAHBaeT CcTeneHb HH-
TEHCHBHOCTH HCOAPCHHST ¢ BOANOH MOBEPXHOCTH, KOTOpas MpH pas-
HLIX TPOUUX YCJAOBHSIX (KJAUMATHYECKHX, TEPMHUECKHX) OOLIYHO
D0oALINE 11a MaJslX Bojoemax, uem Ha OoJbIUHnX.

3aBHCHMOCTL MCTapeHMsi oT pasmepa Boaoema. MurencHBHOCTD
HCNapeHHs Bo3pacrtaer ¢ VBEJHYCHHCM CKOPOCTH BeTpa, KOTopas
lake HAad MadabiMH BoJocMaMu, Anamerpom |—1.5 KM, ycneBaer
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Ta6auua 19

HaGmoachusle (MHCAHTEAb) W paCCYHTaAHHBLIE (3HAMEHATEAL)
3HAYEHRHA METEeopPO/JOrHYeCKHX 3JEMEHTOB Had BOJHOH

NOBEPXHOCTLIO
Bowox pannmanige Fon, nepuog Vi Vil VIl , IX X X1
Temueparypa Bosnyxa, “C
Puibnuckoe 1961- 62 15.7 ..1?'{3_ 1,6 | 10.4 6,2
15,4 | 17,9 | 15.5 | 10,1 6,1
K viiGuluencKoe 1569 14,8 | 18,5 | 18,2 | 14,4 | 4.5
4.8 18.5 | 17.8 | 14,3 4.4
Bo.arorpaackoe 1969 20.6| 20,8 15.7) 7.1 | 2,7
20,4 20,6 15,6 7.1 2,4
. Ynpyrocte Boasinoro napa, Mbap
Pulnickoe 1961 —62 13,0 16,4 | 14,4 | 10,6 | 8,5
12,91 16,0 | 14,4 | 10,3 8,1
KyiiGumencKkoe 1969 1251 1671 1581 124 | 7.2
11,8 15,9 | 14,1 11,3 7.9
BoJarorpanckoe 1969 15.4| 15,3 11.5| 7.7 | 6.4
15,0 15,0] 11,91 8,2 6,4

CkopocTh Berpa, M/c, na Bucote 200 cm

Puituucroe 1961-—62 4,4 | 3,7 | 50 | 4.8 | 4.5
48 L 401 5;] 4.8 4.4
K viiGpimienckoe 1969 4,1 1,3 3.4 5,0 6,1
4,5 44| 3.3 | 4.4 2.6
Boarorpaickoe 1969 4.6 3,4 4.0 | 6,2 2.3
&9 Lodad 142 F a8 L .58

npuodpecTH 3HAYEHHE, COOTBETCTBYIOLICe COWHPHBIM AKBATOPHIM.
Ho npu 3ToM Ha Majablx BoJoeMax NPpHPOCT yOPYIrocTH napa oTHO-
CHTENBHO HEBeJMHK, YTO HAPAAY ¢ BO3paCT4HHEM CKOPOCTH Berpa
crnocoberByer HHTEHCHQHKANHH HCNapends ¢ MOBEPXHOCTH 3THX
BOLOEMOB.

Mamenense HHTCHCHBHOCTH HCOAPEHHS HAJl BOANONH NOBEPXHOCTLIO
NPOHCXOAHT HC MOHOTOHHO, BCJAeACTBHE ONYCKaHHH BO3AYIIHBIX TO-
KoB B npHOpexKHOI 30He B HenmocpeacTselHod Gausoctn ot Oepera
crapenne pe3ko BO3PacTaeT H3-3a BO3pocluedH CKOPOCTH BeTpa H
VBCJAHYCHHS TpajHeHTa BJAaXKHOCTH BO3AYXa, KOTOPHIH YBeJHYH-
BACTCH ¢ ONYCKAHHEM K BOJAHOH MOBEPXHOCTH MCHEEe YBJaKHCHHOIO

Hh Jaxkaz N 120 81



BO3/lyXa M3 BbIlICpacionokeHHuix chaoen. llo mepe aaabneiiwero
NPOJABHIKCHHS HaJA BOAOEMOM, CONPOBOXKAAEMOT0 BBIPABHHBAHHEM
MCTEOPOJOrHYCCKAX XapakKTePHCTHK 1O BBICOTC, MPOHCXOANT VYMEHbL-
LIeHHE HClapenns, KOTOpoe B 3HAYHTCABIOM yaajenHu or Oepera
nmocTenenHo npuobperaer ycToluHBoe 3HayeHHe, 3aBHCHMOCThL HCHa-
peHHsl 0T pa3MepoB BoJOeMa moKazaHa Ha puc. 14. Dra zasucu-
MOCTh, 3auMcTBoBanHas u3 paborw [51], nonyuena nyrem obGobie-
HUS SMOHPHYCCKHX JAaniblXx 00 HCOapernuH ¢ NOBEPXHOCTH HCMapH-
TEeJCH M MaJbIX BOAOEMOB 30Hbl H3OBITOYHOTO YBJaKHEHHS, a TaKKe
JAHHBIX pacyera HCMapCcHHSA
E; no ¢opmyae b. Il. 3aiikoea,
Ezo . BBHIIOJHEHHOr0 aasa  obiuup-
| HLIX BOJAOCMOB C VYeTOM 3a-
12 - KOHOMCPHOCTH H3MCHEHHsI Me-
N . TEOPOJOrHUECKHX  3JeMCITOB
F—— MPpH  TMPOABHMKENHH BO3JY1LI-
. HOro NOTOKA Hajl BOAOCMOM.
62 - Onpeseaenubie Takum oGpa-
30M Cpe/lHHe HHTCHCHBHOCTH
++<  HCMapeHWs HaA PA3JHYHBIX pac-
4L : Sl CTOAHHAX OT Oepera OTHECCHBI
il 107 10° 0% Fr’ K NOKAasaHUAM WCNAPHTEb-
Puc. 14. 3anucuMOCTL HHTCHCHEIOCTH HC- HOro Oacceina-stagona nio-
napeHnsi or naomanu  mpogoema (no  HIAJIbIO 20 m2, Tlpw naowau
A. P. Koncrantnuosy). BojoemMa 20-—40 km? uHTeH-
I, 2, 3—wmaame Bopocmu: [ —mnpu mepoxopa- CHBHOCTh HCIIAPEHHSA npuoJIn-
i T o o4 " maercy 'K 'ec’'3HaueHNI0 HA A
Gonbliie BOAOCMM, mapureabnom Oacceine, a B
JajJbHeRueM noctrenenHo
YMEHbLIIACTCA, CTPEMACh K 3HAYEHHIO Ha/l HeOrPaAaHHYEHHO GOJLIIHMH
AKBATOPHSAMH.

3

ff =[(F) uHTeHCHBHOCTbL HC-
20

napenust CyLEeCTBEHHO 3aBHCHT OT AHIAMHYCCKHX YCJOBHIT npoTe-
KaHusa BO3AYIIHOIO MOTOKa Haja cylueit. Mepofi, xapakrepusyiouiei
CBOHCTBA MOJACTHJAMOLLEl MOBCPXHOCTH, ABASETCS MApaMerp wepo-
XOBAaTOCTH 2¢, MUMEIOILHH JIHHEHHYI0 pPasMeprnocTh H ABASIOULHIICA
TO#H BBICOTOM, HAa KOTOPOii CKOpOCTh Berpa pasHa Hymo. Ilapamerp
LIEPOXOBATOCTH H3MEHSETCH Ha CYMIC B IUHPOKHX mpejeax i, B ya-
CTHOCTH, B YCJa0BHAX o3ep Baanaifickoro m Kpacasuua, rjae npous-
BOAHJHCL HaOGMIONeNusl na 03¢pax H MCHapuTeNnsix, HCNOJAb30BaHHBIE

NPH NOCTPOEHHH 3ABHCHMOCTH ‘:‘ﬂ
10 u 50 cM. B nycThIHHBIX PaBHHHHBIX paiffoHaX 2p 3HAUITCALHO
Menblle H B cpefiieM cocraBaser 3 oM. Kak nokasanm sxcnepuve-
TAJbHLIC JIAHHBIC, XapaKTep 3aulHIEeNHOCTH OKpyzKaloueil Mmect-
HOCTH CYIIECTBEHNO BJHSIET HAa HHTEHCHBHOCTh HCMAPCHHS 1a Ha-
YaJLHOM OTPE3Ke NYTH BO3JAYHIHOTO NOToKa faa Bojoemom. [lan-
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OOJIBITHE HPUPOCT HCMapeHHst UMEET MCCTO Ha BojoeMax, rjc mno
XdpakTepy LWePOXOBATOCTH COIpe/eablible MNOBEPXHOCTH BOJBI H
cyiin nHaubosee KOHTPACTHLL, T. €. HeMapende 6oJee HHTEICHBHO BO3-
pacraetr B npuOpexkHON 3oHe 00JIeCEHHLIX BOJAOEMOB MO CPaBHEHHIO
CO CTENHBLIMH H moaynycrelHHbIMH. C yaaneHnem or Gepera sddexr
BAHAHHA NPAOPEXIbIX VCAOBHA Npekpauiaer cbBoe JeficTBUE, 0 ueM

E
CBIIETENBLCTBYCT TOCTENeHHOC COMHIKeHHe KPHUBLIX E—’=f(F}, pas-
F

JHYAIOLLUXCS IO HCXOJMHOMY 3HauyeHHio 2y. CaegoBaredblio, s 00-
ITHPHBIX BO/IOEMOB a3pPOJAHNAMHYCCKHC YCJOBHS IIPOTEKAHHHA BO3-
JAYILHOTO TOTOKAa HajJd OKPYXKAaoWEeH cyluieH B pacyeT MOIKHO He
PHIUMATL, MOCKOJBKY 3(@MCKT H3MeleHHsd HHTeHCHBHOCTH Hcmape-
A B 3THX YCJIOBHAX OnNpeaesisiercs yiKe TOJbKO MOHOTONIBEIM
ISMEHENHeM BJaKHOCTH BO3/lyXa Hal BOAHONH noeepxnocrkio. [lo-
9TOMY Ha puc. 14 obmupHbIe BOAOCMEI OXapaKTepH30Balibl TOJALKO
OAIIOH KpHBOH. JLOCTOBEPHOCTL 3TOH KPHBOH, NOJYUYEHHOH pacuyeToM,
MOATBCPIKAAeTCA COOTHOLUEHHeM 3HaYeHWH HCHAPEHHS A4S CTOJb
KOHTPACTNLIX 110 pasMmepaMm BoAoeMOB, kKak Apanbckoe mope (mjo-
wanab 0Koao 64 teic. kM%) u ucnapureasnsiii 6acceiin Bapca-Keab-
mMec (nuaomagb 20 M%), yecraHoBACHHBIA B paiione mops. CooTHouie-
HHC YACAbLHBIX BEJHYHH HCIAPEHHS, OTHeCceHHbuX K 0JAHHAKOBO# CKO-
pocTn Berpa, AJs ITHX BOJOEMOB oKa3saJjoch pasHeiM 0,6, T. e.
OJM3KHM A COOTBETCTBYIOIIMX PAa3MCPOB BOAOeMa B HITEpBaJe
or 10* no 10° km? Ha KpUBOH -E.F‘— =F{F).
F

3aKOHOMEPHOCTh HM3MEHEHHSl HCIapeHHus OT NJOMIaAH BojoeMa
HapyiIaeTess MECTHLIMH YCJOBHSIMH TIPOTPeBanua H OXJAaxJICHHS, 3a-
BHCALLHMHA OT rJ1iyOHHLI Bojoema.

Bauanue rayounnl Bojoema Ha ucnapenue. Ila sogoemax, Guus-
KIX 7O IJIOHNIajiH H reorparyeckoMy MNoOJOIKEHHIO, HO Pasinyalo-
uinxess mo ray6une, HHTCHCHBHOCTh Henmapenus HeonuHaxkosa. C po-
CTOM TJAYOHIB, a CJACHOBATENbHO, TEIJOBOH HHCPLHH BCe OTUET.JIH-
Bee 00HAPYKHBACTCH pAa3JHYHE B HCOAPENHH € TMOBEPXHOCTH
BOJIOCMOB PA3HOH TJAYOHIB, 00YCJOBJACHHOE Pas/THINEM B HX TEPMH-
YeckoMm pexume. bogee raybokue Bojgoembl, rie 4acThb COJHEYHOTO
TeJia BECHOH PAacXoJyercsi Ha HarpeBaHHe HHMKCPACTOJOXKeNIbIX
CJIOCB BOJABI, XapaKTCPH3YIOTCA THITHYHLIM 15 HHX CARHIOM CPOKOB
(pas marpepaHusi BOAHOH Macchl M Gosee caabBIM NMPOrpeBaHUCM HX
NOBEPXHOCTH.

Pacueramu menapenus Ads BOLZOCMOB pasioil riyOuHBI yCTaHOB-
JICHO, 4TO Henapenne yOBIBACT ¢ pOCTOM IMIYOHHBI, npuyem Haubosee
OTHETJIHBO 3TO OOHApPY:KHBAETCS 1A BOJOEMax CeBeplBIX PanoHOB,
IJle Ce30Hnoe HclapCcHHe ¢ BOJAOEMOB CO cpejHed rayouunoin 20—
20 m Ha 8—10% nuxKe, neM Ha BojloeMax TOll Ke reorpaduyccKof
obaacTH, no uMemux rayouny o—10 m. [lpu Gosee koHTpacTHOM
pasanund B rayOWiie pacxoxKJICHHE B HcHapeHHu OoJee 3HauH-
TCJILHO, YTO, HAMPHMEP, HMCET MECTO Ha PaCHOJOKeHHbIX B OJH3KHX
KJAHMATHYECKHX YyeaoBHAX o03. Jlagoxceckom u Baxp Poibunckom.
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Cpeanna rayouna o3, Jlapoxcekoro (51 m) B 10 pas npesocxoant
rayouny BAXp Puibunckoro (9 M), B CBA3H € ueM uclapeHue
¢ 03. J1a0KCKOro 3HaUHTENbHO HHXKe H coctasaseTr 340 MM npoTHB
500 MM Ha BAXp PHOHHCKOM.

Bausiiue rayObuHel HA TEPMHUECKHE VCJAOBHSA BOJOEMA, a CJe/10-
BATCABHO, H HA HCOAPEHHE € €ro NOBEPXHOCTH MOMKHO OUCHNUTH,
CONOCTABUB 3HAYEHHSl TEMNEPAaTypsl BOJbI H HCMapeHuss Ha pazany-
HBIX 10 rayOuue yuacrkax o3. Jlagoxcekoro. Ilo xapakrepy repmu-
Yyeckoro pexuma B npenesax os. Jlapoxcekoro nanbosee Kourpacr-
HBIMH ABJASIOTCH ABa palioHa: IEHTPaJbHLIA, 3aHHMaKIHl ryboKo-
BOJAHVIO YaCTh O3€PHOH KOTJOBHHB, H MEJKOBOAHLIA I0KHBIH paloH.
Temneparypa BOALI M HCHapenHe B yKasaHHbiX padHoHax o3. Jla-
MOXCKOro npusegensl B taba. 20.

Pacxoxaenye B HCNApeHHH NPH HEKOTOPOM PasjHYHH METeopo-
JOrHYECKHX YCJOBHI B pasHblX paifioHax o3epa B OCHOBHOM onpe-
JACAACTCS PA3JHYHEM B HX TEPMHYCCKOM pexkuMme. KoHTpacTot TeMm-
MCpaTypsel HE TOJBKO ONPEACARIOT XOA HCMapeHHsi, HO H Bbi3biBAIOT
NPOTHBONOMOMKHO HANPaBJCIHbIe MPolecesl BaaroobOMeHa Ha BOJ-
HOH noBepxHocTH. B TO Bpems Kak B Mae—HIOHe C I0KHOM 4acTH
03epa NPOHCXOAHT HCHAPCHHE, B €ro ICHTPAJbHOM paiioHe HMmeer
MeCTO KOHjlencalus BOAAHBIX napoB. K ocenu ncnapenne B MeJKO-
BOAHOM pafoHe, MO Mepe ero OXJaMKACHHH, HauHnaeT HHTEeHCUBHO
yomBaTth, a B npopyuaaanrHod obaactH OHO BO3pacTaer 3a cuer
TeJ1a, aKKyMyJaHPOBAITHOrO B BOANOH Macce.

Oanako MeHee HHTEHCHBHO® OXJaXK/JeHHe B OCeHHe-3uMIuil ne-
pPHOJL T1YGOKOBOJHOrO UEHTPaJLHOro pafona e nepekpbiBaeT CHJb-
HOro MporpeBanns MeJIKOBOJIbA B TeNay0 NOJOBHHY roia, uTo CIo-
cobcTyer 60abIIeMY HCNIAPEHHIO ¢ MEJAKOBOAHOro yuacrka. Mmenno
BeaeacTBHe Mopdosorayeckux ocobeHHOCTEH HCHIapeHHe MOXKeT
ObITh CYILECTBEHHO PasyIMYHBIM Ha BojloemMax, OJH3KHX 1o reorpadu-
YECKOMY MOJIOKEHHIO, 10 pasiiHyalounxcs no rayonne.

HMHuTeNnCHBHOCTh NMPOTPEBAHHS H OXJAXK/IEHHS onpelenserca Ko-
JHYCCTBOM Tella, 3aTpayHBaeMoro Ha akKyMVJSAUHIO Tenja B HX
BOJAHOH Macce, Bo3pacraiomyio B obuieM Ol0IKeTe Tenaa ¢ yBeJHue-
nuem obbema Bogoema. [lorokuw Ttenna, nanpanjieHHble B nepHox
marpeBaHusl OT MOBCPXHOCTH B ravOh BojAOCMA, a B NEPHOA OXJ1diK-
JCHHA OT HHKHHX C/N0eB K NOBEPXHOCTH, B3AHMHO KOMMNEHCHPYACDH
B HOpenesax rojloBoro mnHKJAa Temnaoobopora, B pasjiHUHBIC CC30HBI
rojia urpaioT CyulecTBeHyio poJb B o0UIeM npHXoAe-pacxo/ie Tenaa,
BO3PACTAIOULYIO C yBeJnyeHueM HX V/eablloro Beca B Temiosom Ga-
nance Boaoema. Ha MeqKoBOAHBIX BoJdoeMax akKyMyJasdlHsl Tenjaa
B HX BOAHOH Macce HMEeT OTHOCHTEJbHO HeOGOJLIIOH YAeJbHbLII Bec
B TenjoBoMm Oanance; HanpoTus, Ha rJAvOOKHX BoaocMax olia dB-
JACTCS OAHHM M3 rJaBHCHIINX KOMIOHCHTOR B NpHXOAe-pacxoie
tenaa (taba. 21).

MeakoBoJHBIE BOAOEMbl B BOJHOH MAcCe aKKyMYJHPVYIOT TOJALKO
15—209% ob6mero nocryinjaenus TCNJAoBOH sueprun, a raybokue Bo-
I0eMBl - - 00Jee MOJIOBHHBI ¢e. B CBA3H ¢ 3THM OPH MPOUYHX PaBHLIX
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KAHMATHYCCKHX YCJIOBHAX MCIKOBOAHBIC BOAOEMBI 3HAYUTEABHYIO
HacTh MOCTYNAIOLero B HUX TeIJia PacxoAyloT Ha UCHapenue, a rJy-
O0KHe — Ha HarpeBalue BOJAHOH Macchl.

B coorsercTBHM co cTpyKTypo#t TemsoBoro Gamanca (GopMu-
pyercsi TePMHUECKHH DEXHM BOJOEMOB H OCYIIECTBJSETCS H3Mele-
He TCMOCPATYPLI BOALI MO €ro IVIONLAaJH COOTBETCTBEHHO Xapak-
Tepy pacnpenesenust rayounsl. CoryiacHo 3TOMY, ONPCACTCHHAE TEM-
neparypol BOJAbLl B IIOBEPXHOCTHOM ¢Joe, SABJAIONICHCS TJaaBHen M
harTopom Hcnapenus, NPOU3BOAHTCH C YYETOM TJAYOHHBI, 4 TaKkKe
cocTaBa JaHHLIX HaOMNIOJEHHH 3a TeMHCepPaTypoll BOJIbI B pasnbix
palHoHax BojoeMma.

Onpenenenne TemMnepatypsbl BOJIbl B NOBEPXHOCTHOM CJIO€ BOJOEMA.
Ha nerny6oKnx BojloeMax TeMmepaTypa BOJALI MO MAGHIAAH J0BOJbHO
OANOpOJAHA, a Ha OOJNBLINX O3epax Co CJ0XKHOH Mopdoaorneii ona,
KaK 3T0 BHAHO H3 Talua. 20, cymecTBeHHO pasjuulia B pasHbIX paiio-
Hax. B COOTBeTCTBHM C 3THM OTPCACACHHE TEMIEPATYPBbl BOALI HA
BoAoeMax PasHOM rayOHHLI HPOH3BOAHTCA PasJHUYNBIMH CHOCOGAMH.

K nacrosiuiemy BpeMeHn Haxkomjaen oOIIHPHBIH MaTepHasa HabJO-
AEHHH 3a TeMnepaTypoil Boab o3ep u Bogoxpauuann,. Habmoaenus
B TENJIOC BpeMsl rojla BCAYTCHA €¥KEJIHCBHO Ha BOJOMEpPHBIX INOCTaXx
B npuOpexnoit 3one, a B OessiefHbIl NMEPHOA H NPH YCTONYHBOM
JIeJIoCTaBe — PeryasipHo (eKeACKaAno, exXeMeCcHYyHO) B OTKPLITOM
BOJ0O€MEe Ha PEeHAOBBIX BEPTHKAAAX H IHAPOJOTHUECKHX paspesax.
Ha ocHoBaHum 3THX JlaHHBIX B COOTBETCTBHH C XapaKTCPOM pPacHpe-
AeJelHA rayOonn npoussoauTtes obollIeHHe MaTepHaaos nabJioe-
ITHH B LEJNSX NOJYVYCHHS OCPEJHCHHOH 10 MJIOUIAAH TeMIepaTyphl
BO/bl, HEOOXOMUMON JJIs IIOC/IACAYIOIETO HCIOJb3OBANNS NMPH pac-
YCeTE HCMAapCHHs C BOJAHOH 1OBEPXIOCTH,

Jlasg MCAKOBOANBIX BOAOEMOB, I'Jle TCMOEpatypa BOABI MaJo H3-
MCHYHBA MO AKBATOPHH, B KAYECTBE HCXOJMHBIX HCHOJL3YIOTCH Ha-
OJI0JIcHHsT GeperoBbiX MOCTOB M CHHXPOHHBIE H3MEPEHHs TeMIEpa-
TYPbl BOJABI B OTKpLITOM BojfoeMc. ITo 3THM AaHHBIM cTpositest rpa-
GukH CBA3d, KoTopblie s O.110A1e00Pa3HLIX H KOPLITOOOPA3IHBIX
BOAOEMOB OOBLIYHO BHIPAKalOTCHA NMPAMOH JHHHEH, a Aas BOJOEMOR
¢ OoJiee KOHTPACTHBIMH rayOHHAMH Y noGepexbsd H B npodyHaadil-
HOH 30HC — KPHBBIMH, HMEIOIIUMH JIBC BeTBH, OJIHA H3 KOTOPLIX CO-
OTBCTCTBYET MEPHOAY HArpeBaHus, BTOPas — HCPHOAY OXJaXKIACHHS
BOAOEMA.

Ha Bogoemax ¢ HeojHOpPOANBIMH TayGHHAMH TEMIEpPaTypa BOJILI
onpeneasercs pasfleyibHO AJd pasHLIX yU4acTKOB € YUeTOM HpeaBa-
PHTCJBHO BLIIOJHCHHOTO PaHOHHPOBaliMA BoaoemMa no rayoume.
B stom cayyae B 3aBHCHMMOCTH OT €OCTABA WMEIOUIUXCS AaTHBIX
TeMneparypa BOJAbLI B PasHblX PAaHOHAX ONPEessiCTCs pasziHYyHLIMH
CIIOCOOAMH, MPHYCM IS MEJNKOBOLHBIX NMPUOPCKHBIX paloHOB HC-
MOJAL3YIOTCSH BLILICYNOMANYTBHIC rPa@UKd CBHA3M, a AJ9 VAAJCHHBIX
oT Gepera rayO0OKOBOANBIX y4aCTKOB — XPOHOJOTHUECKHC rpaduKi
roOA0BOI0 Xoxa TeMmepatypel BojaLl. [lpm manuuum B OTKpPHITOM
BO/IOEMC OCTPOBHBLIX, MASIUITBIX HJH MJAaBYUYHX CTAHUHH TeMneparypa
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BOABI B OTKPBLITOM BOJOCME onpejensiercss Tak ke, Kak B npubpesx-
HOH MOJOCe, ¢ HCHOJh30BAHHEM Tpa(HKOB CBSA3H, MOCTPOEHHBIX IO
JOHHBLIM  CHHXPOHHBLIX HaOMI0JIeHHA  CYA0BLIX H  CTaIlHOHAPHLIX
INMYHKTOR,

[Ipn nocTpoeHHH XPoOHOJOTAUECKHX rpadHKoB HaONIOACHHS, BbI-
MOJIHCHHBIE B PA3HBLIX TOYKaX BbIACJAENHOr0 paiioHa B TeucHue o/1-
HOro AHsl, OCPeAHSIIOTCS H [0 TOUKAaM, OTHOCSIIHMCSI K jartaM Ipo-
BeJlenns peHAOBBIX HAOMIOACHHH WM THAPOJOIHUECKHX Pa3pesos,
POBOJIHTCS NJ1aBIasi KPHUBasi, Xapakrepusyioumas rofloBoit Xojp TeM-
nepaTypnl BoAbl B Npeaenax Boijacaentoro paiona. Cpeansisi TeMmne-
paTtypa BOABI B LEJOM MO BOJOEMY ONpPeAC/sieTcsl KaK CpeJHCB3Be-
Hienuas ¢ VYeToM pasMepoBs miaoulajeif, BblACJeNnbX HpH paiioHH-
POBAINHK BOJgOEMA.

Ha Ooapliinx u rayOGoKHX o3epax, KOTOPbIC, 3a HCKINYENHeM
V3KOH MnpuOpPeRnoil noJochl, XapaKTCPH3YIOTCA 3HAUHTCAbHBIMH
rayOHHaMH 10 BCeMY BOAOeMY, MJA ONpPCAEJSEHHS TeMIepaTyphl
BOJABI BCs BOJ/IHAS MOBEPXHOCThH pa3zOuBaeTcs Ha PaBHOBEJHKHEC KBAJL-
paTel, pasMep KOTOPbLIX BbIGHpAeTcs B 3aBHCHMOCTH OT KOJHYECTBA
HAaO/MIOIHHH, T. €. JIeTAJBIIOCTH OCBELICHHOCTH aKBATOPHH JAHHBIMH
HaMmepenni. Bee nabaojgenus, npon3BecHible B KBajpare 34 onpe-
JCJICHHBIH MeCsill, OCPEJAHAIOTCS W OTHOCATCH K HEHTPY KBaapara,
AT KOTOPOTO Ha OCHOBAHHH 3THX CpeaneMecsylbiX JAaHHBIX CTPO-
HTCH XPOHOJIOrHYeCKHH rpadHK Xojaa TteMmnepatypul Boasl. Temmne-
paTypa BOABI JUIA BCCTO BOAOEMA B 9TOM ¢/lyyae OnpejlensieTcs Kak
cpeanee apu(pmeTHuUeCKOe H3 ¢¢ 3HAUCHHH JIIS1 OTHENbHBIX KBaJl-
paTos.

M3j0Kennbie METoasl HPHMEHHMBI JUISI OnpejiesieHHst TeMmepa-
TYPH BOALI B MOBCPXHOCTHOM CJiO€ B HEPHOAB NOJHOIO OTCYTCTBHS
JCAsiHOro Mokposa. MeKay TeM OTACALHLIE H3 KpPyHHEAWHX o3ep
VMEpPEeNHbIX WHPOT 3aMEP3aioT HE MOJHOCTLIO H NPH 3TOM OUHLLICHHE
OTO JibJa Ha HUX pacrarusaercs Ha |—1.5 mecsana. Ha takux ose-
pax Hapajay € BOAHOH MOBEPXINOCTLIO 3MAUHTEJLHBIE MJONIAAH 3a-
HATBI JILJAOM, H B COOTBETCTBHH C pasjuyieM B TeIO(DH3IHYECKHX
CBOHCTBAX NOJACTHJAIONIEH moBepxnocTH (Jed, Boja) mnporpesaHpe
BOABI MPOHCXOJHT C PA3JIHTHOH MHTEHCHBHOCTBIO HAa Pas3nbIX y4yacT-
Kax osepa. BBHY CJ0XKHOCTH NMPOH3BOACTBA PeryasipHbX Hab.I1010-
IHH B NEpPeXOAHDIH BeCeHHHH MepHOJ TPH HACTHYIOM HOKPBITHH
03epa JbJOM le NpejCTaBafAercd BO3MOMHBIM OLUCHHTH H3MCHEHHEe
TEMIepaTypbl BoAbl HA OCHOBAHHH NENOCPEACTBEHHBLIX HaOJII0ACHMIL.
ITO OCYULECTBAAETCH TOJNbKO lyTeM pacyera. K umesy pacueTHbix
OTHOCHTCSI MCTOJI €XKCCYTOUHOrO IpHpAaLUICHHA 3KBHBAJCHTHON TeM-
neparypel, paspaborarnuiit A, M. TuXoMHpoBLIM Ha npHMepe
03. Jlanoxkeroro [83). Pacuer ocnoBbiBaeTcsi Ha OnpefesieHHn Cpejl-
el TeMnepaTypol BOANHON Maccwl, KOTOpas HMeHyeTcs KBHBAJCHT-
O TEMICPaTypod M B NMEpPHOJ BECEHHCro MPOTPeBalHs BOAOCMA
OUCHHBACTCS €KECYTOYHLIM NMPHpaUlenHeM TemoBoro 6Ganaanca, T. e.
lIAMeHCHHEeM TemJjo3anaca BOJAHOH Macchl 3a CYTKH. DTa Beauuuia
I', Bblpakacmast B Kaj/cM?, B yCAOBHSX NPAKTHUECKOTO MOCTOSIHCTRA
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Macehl H TEMJIOEMKOCTH BOABI B HAaYaJbHbLIl NEPHOJ BeCCHHEro Ha-
rpesanust Moxer ObiTh Buipaxena B °C-cMm, a temneparypa croaba
BOABI BLICOTOH H ¢cm ¢ naomanvio cedchusi | ¢M?2 npu pasHo-
MEPHOM pacupeicaennn Tenja I' onpeiensiercs no ypasHeHHIo

bep——1. (3.20)

PesyabTupylomas seanunsa temaosoro Oamanca, mojyuaemas
10 H3MEPCHHAM TEMIepaTypbl BoAbl B HAUAJC W KOINIE NepHoja 1a-
bmioaennit, MoxKer ObITh LEJNHKOM OTHECE€HA K Tenay, HOCTynaio-
HieMy B BOJAOCM ucpes ero noesepxHoctb. Ha mauaanHom 3rane Be-
CCHIICrO HarpeBaHHs BojJloeMa TeMmmepatypa BOABLI JOBOJBHO OJIHO-
poana no raybuHe, B CBSI3H C YEM €€ 3HAUCHHE B BOANOI TOJLILE
OJH3KO K COOTBETCTBYIOUIEMY 3HAUCHHIO 11a MOBEPXHOCTH. 3nasi na-
Uajabloe 3Hauenue TEMNCPaTVpbl BOAHON Maccel H ec 3HalueHuc
B KOHIE paccMarpHBacMoro nepHoaa, MOMXHO ONPCACJHTL CPCANIO
TeMIIEpaTypy BOABI Ha MOBEPXHOCTH 3a pacyeTHbLIl HHTEpBaJ Bpe-
MeHH. 3a HayvaJlo pacuyetra NMPHHHMAETCSs MOMEHT, KOorja TenJo3a-
macel BojlveMa OLIBAIOT MHHHUMAJLHBIMH B TOAY, a TeMmepartypa
BOALI ¥V MOBEPXHOCTH NOAO JBJAOM, a TAKKC Ha He3aMep3alolux
VUacTKax o3epa pasHa Hymio. Temneparypa BoAbl Ha KOHEYHbII MO-
MEHT BPEMEHH Onpeaeasiercss ¢ HCMoAL30BAHHEM CpPeIHeCYTOYHBIX
3HAYEHHH 3KBHBAJCHTHOH TeMHEPATVPLI, MOAVYEHHBIX [0 JaHHBIM
nHabaiogennit Ha Boaoeme. Kak ykaspbiBaJsoch BBIUE, H3-3a CHONK-
HOCTH opranuszaluy Takux Habawojenuii OHH KpalHe MaJouHCAeHHb
H, HanpuMep, B yCAOBHAX 03. JIa10KCKOro orpaHHuHBaIHCh JABYMS
BeccHHuMu nepuojamu 1907 u 1957 rr. Ha ocnoBanuu stux na6Jio-
JICHHIH BBLIYHCJCHBI €XeCyToulble NPHpAlleHnsl IKBHBAJCHTHOR TeM-
[epaTypbl BOAHOH MACChl MO0 ALJAOM H B OTKPLITOI YacTH BojoeMa.
3Hauenusi ITHX NPHPALLCHHT, PasNIHUHLIe AJS VUACTKOB, MOKPHITHIX
ABJIOM H CBOOOJHBIX OTO Jibjlla, OKA3aJHCh VCTOHYHBLIMHU 110 BEJH-
YHHE JAA pasupiX Jger HaOMIOJCHHIT H COCTABJIAIOT ANH MOKPBLITHIX
JLAOM YYACTKOB OKOJIO 2, a i1 YHCTOH BoAbl 0KoJo 6 Kaa/(cm? X
XcyTkn). Hcenoabsys ykasannbie 3Hauelnust nNpHpaLleHuil, MOXKHO
OMPEeAENHTL KOJHYECTBO Telsa, MOCTVIHBILEro B BOJAOCM yepes Je-
ASTHON MOKPOB M HENOCPEACTBEHHO Yepe3 BOANYIO NMOBEPXHOCThL Ha
3alaHHBI KOHeUHLIt MOMCHT pacuernoro unrtepsBana. C yuerom
COOTHOWICHHA MJOWLAACH JAbla H YHCTOH BOABLI (onpeacaseMoro no
pe3yJabTaTaM JIeJlOBOHl aBuapasBe]lkH) NMPCACTABIACTCH BOIMOMKHBLIM
ONEHHTL CPCANEB3BEINEHHYIO 3IKBHBANCHTHYIO TEMMEpaTypy Jiis
BCero osepa, a cneaoBaTeNbHO, H CpejHce NpHpaUlCHHE TeMmepa-
TYPHl BOJAHOH Maccel 3a TOT Xe nepuod. Pacnonaras pasHubiME
O TeMneparype BOALI B KOHIEC pacueTHOro HUTEpBaja H 3HAfA, YTO
B Hawajae pacuera reMmmneparypa Bojbl V loBepxnoctH Oblja pasHoi
HyJl0, ee CpelHee 3HAYEHHE 3a pacyeTibiii NPOMEKYTOK BpPeMCHH
MOZKIO ONpele/INTL KaK cpeanee apudMerHuccKoe H3 ee 3navernui
Ha rpanuyHbic MOMEHTBl 3aJaHHOI'0 PAacyeTHOro HHTCPBaJa.

Ha ocnosanum npusefenuuix BHIC METOAOB ONpejpeseHa TeM-
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llepaTypa BOABI B MOBEPXHOCTHOM CJ0€ FAABHEIIINX BOJIOXPAHHINIL
w kpynueidwnx ozep CCCP 3a muorosernnii nepuoa (raba. 22).

Ta6anuna 22
Cpeanss TeMneparypa BoJbl B NMOBEPXHOCTHOM caoe, “C

Boaoew 11 v Vi VIl VIl IX X X! X1l
Bonroxpannanie

Bepxuepo/ixk-

CKoe I,H I]"S IT,EI' tg,ﬁ I?,E‘ 12.4 5,3 l-.g
I IBanLKOBCKO® 2,2112.5118,0(20,5/19,2|14,0| 6,8] 2,0
Vranuckoe 1.4{10.2 [17,8{19,3(19,4|14,4| 8,5| 2,4
[Hlekcunncxkoe 0,8/ 7.3(16,3|19,3|18,1}112,3]| 4.8/ 1.3
PufHHCKO® 1,6 g 9116,7(19,2118,6|12,8| 5,8/ 1,5
["opbKOBCKOE 0,7) g 4 |16,3120,5]|19,6|14,5| 7.2[ 2,0
[ManaoBckoe 2,1| 9'9116,6]21.2]19.6]14,5| 7.9] 1.4
Kamckoe 04| 6,9 |14,7(20,1]|18,0(12,3| 4.7/ 0,9
BoTkuiickoe 1.0 .2 (15,0|19,8(18,9|14,0| 6,8 1,3
Kyiibpimenckoe 3.7M11.017.8|21,5]20.2]|15,0| 7.3 4,5
Boarorpaackoe 2,11 9.1 117.3|21,8121,6]17,9|11,1] 4,1
[ lnmaanckoe 73155 (21,1]23,8(23,2118,6[12,1| 5,7
Kuenckoe 0.8 6,6(16.3 120,1121,1{20,9{16,2| 8,8/ 2,6/| 1,2
Kpemenuyrckoe 7.2116.2 120,7(22,8{22,0117,5|11.,6{ 5,5| 0,8
Aunenponaep- .

AMHICKOEC 6.8115,5 120,3]122,7(22,3(17,9|11,5] 5.,4| 1,6
Tnenposckoe

nw. Jlennua 6,9/16.4 [20,7|23,5(22,9/19,8(13,8] 7,1| 1,8
[ axonckoe 1,9 6,2114,9 [20,7123,3]22,.7]19.0113,2{ 7,7| 3.0
Munredaypekoe | 8,2 8,2/12,3]18,3 |23.2|25,8{25,8(23,2|19,2{15,1] 11,2
Kaiipakkymexoe | 1.9 7.8115.0120,2 125.3]26,1|24,8/20,8]15.3| 8,8| 3.6
Kenrupckoe 6.9]/15,4 |19,3]|21,4(20,2(16,9| 8.9
HHoBocuGupckoe 8,0 116,9(21,5119.8|13.9] 5.7
bpatckoe | 1;3110,7118,1]17,9]13.8] 6,9 2.0
Buuofickoe (1,2){ 6.9 Iﬁ.’:llﬁ 3| 10.4] 3.2

Oaepo

Onexcxoe 10,0|14.5]15,0|11,5] 6,9 2,9
Jaxoxexoe  |1.4/0.50.1] 0,3 7.7(14,316,0|11,9] 7.7 4.6| 2.8
Cepan 2,91,211,3] 3.5 13,4(17.0]18,4(16,9]13.6] 9.3 4.8
Baaxam 5,6 19,7123,2121,9117,01 10,6 5,0
baiikaa ;01 ' 03112;1116.21 6.3 3;1| 1.2

Jlnsi HEH3YYCHHBIX BOJAOEMOB H NPOEKTHPYEMBIX BOJAOXPAHHIHIL
HCTOMBb3Ys TOJY-
UNBITHI B HOCJIe/lHee BpeMs HIMPOKOE paclnpocTpaHenHe MeTo] Te-
osoro Gaaanca, yCoBeplUICHCTBOBANHLIA A 310l nean bpacaas-

reMiepaTypy BOALI MOXKHO ONpeejHTh PacueToM,

CKHM.

Ypasuenue remsoBoro 6ananca, Kak yKasblBaJoch BHIIIC, MO3BO-
JReT OnpelennTh H3MEHCIHe 3amaca Tenja B BojloeMe, a CJejloBa-

T&JILHO,

H ero cpeaneil TeMmepaTypbl 3a JIaHHBII MPOMEKYTOK Bpe-
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Menu. Jlas nepexona ot cpesneil Temneparypsl Boabl Bogoema (fcp)

K Temnepatype BoAbl Ha noBepxHocTH (), KoTopas GOJLIIYIO Y4ACThb

roga (3a HCKJIIOYEHHEM HayaJabHOI'0 NepHoj/la BECEHNEero Harpesa-

HIisi) CYMIeCTBEHHO OTJIHYAETCsl OT TeMIepaTypsl BOJAHONH Macchl, He-
cp

06XOAHMO 3HATh KO3POHUIIHEHT COOTHOIUEHNS |t = e

3uavennss 3Toro Kospduuuenra onpeneseHsl LOCTATOUNO HA-
ACKHO AAA OOWHPHBIX HerayboKHX BOAOEMOB, K YHCJAY KOTOPBIX
OTHOCHTCSt GOJLIIHHCTBO PAaBHHHNLIX BOJAOXPAHHWJHIL H 03€p €O
cpeanen ray6unoit or 5 10 20 M, H HEJAOCTATOYHO H3VUEHbI AJS IJay-
OOKHX 03Cp, AJfi KOTOPBIX IO 3TOH MNMPHYUHC NPHMEHEHHC pacuer-
HOrO MeToAa ellle NpeKiaeBpeMeHHo.

B ocHoBy pacuera noJoxeHo ypasHeHHe TengoBoro Oanarca,
COCTaBJICHHO® /I BepTHKaJABHOro crosba BoJbl C MJI0MAALID OCHO-
BaHHsa |1 ¢M? M BBICOTOH, paBHOi cpenned raybHHe BogoeMa. Ypas-
lnenHe Tenyiosoro 6ajsaHca UMeeT CAeAYIOUHH BUI:

Bnian_-i P.tLEth_,_Qn = Qr_'ﬁr (3'21)

ra¢ By — noraolieHnas BOAOH CyMMapHasi COJHeYHasi pajHailus;
E,y — pa3HoOCTb NOTOKOB JAJHHHOBOJHOBOTO H3JIYUCHHS BOJbI W 4aT-
Mocgepsl; P— TypOyaenTHbiii Tennoobmen ¢ armocdepoit (3a cuer
pasHOCTH TeMMepaTyp Bo/lbl H Bo3ayxa); LE — renno, 3atrpaueHHoe
Ha HCNapeHHe WJIH BbIJeJHBLIECCS NIPH KOHACHCAILHH BOASIHOIO Napa;
Qr — Tenaoo6Men MexAy BOANON Maccod H rpyntoMm; Q, — Temo,
MPHHOCHMOC pPEeKaMH, NMHTAIOMHUMH BOJoeM; Q. -— Temio, yHOCHMOe
PEeKOH, BbITeKalouUICH H3 Bojgoema; O — u3ameHenwe 3amaca Tenaa
B BblleJIEHHOM CcTON0E BOJAbI 3@ pacueTibii HHTEpPBaJ BpPeMEHH.

Jlo nexasuero spemMeny nNpHMeHeHHe MeTolla TensioBoro faJsanca
TOPMO3HJIOCh OTCYTCTBHEM MeT0oA0B OecrmoAOOpPHOrO pelleHHs ypas-
HeHHST Temjosoro GanaHca A omnpegesenus TeMrnepaTypbl BOJbI.
ITO BBI3LIBAJOCH TeM, 4To B GopMyny H3JYUeHHs TeMmneparypa
BO/Ibl BXOJAHT B YCTBEPTOH CTeneHnH, a B ¢opMmyJe s pacuera HcC-
apeHuss MaxkCHMaJibnaf YHPYrocTh mapa cBa3aila KpHBOJHHCHHOM
3aBHCHMOCTBIO ¢ Temnepatypoil Boan. bBpacnasckum paspabotaH
rpadoananHTHUYECKHI NpPHEM pelleHHs, nmo3Boaswomiui 6e3 noabopa
ONpeleSIATh TeMnepaTypy BoALl H3 VpaBHeHHs TemjoBoro Oajanca,
B KOTOPOM CHMBOJILI 3aMeHeHbl pacueTHbIMH 3aBHCHMOCTAMH, Xapak-
TEPHIYIOUIHMH €ro cocrasiasiomune. Pacuernbie cXeMbl H NpakTHye-
CKAHe PeKOMCHJANHH K pacuety TeMmiepaTtypbl BOJAb MO METOJIHKC
Bpacanasckoro mpuHBejAcHbl B «YKa3aHHAX K pacyery HCnapeHus
¢ BOJHOIT moBepxHocTH» [85].

B Kakoii mepe jgocroBeplia peKoMeHAyeMas METOAHKA, MOXKHO
CYAHTH MO COMOCTABJCHHIO PACCUHTAHNLIX H Ha0MI0leHHbIX TeMnepa-
TYP BOALI VIS TPeX KpynHeHiux sogoxpanuanil — Kyibsimesckoro,
Boarorpaackoro u Llumasiuckoro. Pacuer temmnepatypsl BOALI BHI-
MOJHSJICA B NMEPHO/, NPEeAIICCTBYIOUIHH CO31aHHI0 BbIllEeyKaszaHIbIX
BoAOXpanunuul, a ¢gakTHuecKas TeMmrepaTtypa BOJABI BIOCAEACTBHH
Oblsia omnpejenena e¢ ocpeaHeHHeM 3a nepuof, HabJawAeHHH, COOT-
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Iil'Ti.‘TH}’IﬂH.I’.Hﬁ NPOJIOJIZKHTEABHOCTH CYIHECTBOBAHHSA BOJLOXP A HJIHLL

(raGa. 23).
Tataauna 23
Paccuntannas (uuciutens) W nabmojennas (3HameHaTesb)
remnepatypa Bojisi (°C) BOAOXPAHHIMIL 33 MHOTOJETHHM
nepHoL,
Bonox pannaHiite v Vv VI VII VI X X X1
K yiiGuileBcKoe 2,8 10,2 | 17,1 | 20.4 | 20,4 15,5 O g e
3.7 | 11,0 | 17.8 | 21,0 | 20,2 | 15,0 | 7.3 | 4.5
Bosarorpanuckoe 3.5 11,6 _E},E 21,2 | 20,9 | 16,9 | 10.1 | 2.8
12K 0,151 11,357 T 8| 20,6° | 37,9 |11 ) 4,1
LnmasaCKOS 5.9 58 1991 1'23.5 125,11 1%1 12,3 9.1
73 e | 201 TR e g 1] 8.7

PacxoxaeHne' paccunTaHnbiX H HaOGMIOACHULIX CpeaneMeca X
remneparyp Bojiu cocrasasier B cpeanem +0,8°C nmpu npeaeabHo#
omubke 3,4°C, a B 1eJIOM 32 HCIAPHTENLHDLIA CC30H cpeauss owmnbKa
pacuera He npesocxoant *0,3°C npu ee MakKcHMalbHOM 3HAYCHIH
0,6°C. Tlorpemuocth pacuera e BBIXOJAHT 3a TpCAeanl OMHOKH,
BO3HHKAOWE NpH OGOOGMEHHH AaHHBIX (aKTHYECKHX H3MepeHHi
TeMIepaTypsl Bo/ib, Kotopasi ouennpaercs +0,8—1°C. Ira ownbKa,
onpejesicHHAsl Ha OCHOBAHMH aHAJM3a MAacCOBHIX HaOGJIO/ICHHI Ta
BOJAOCMAX, BO3HUKACT H3-3a HeJoy4yeTa COBPEMEHHBIMH H3Mepe-
HHAMH MPOCTPAHCTBEHHON H3MENYHBOCTH TCMIICPATYyphl BOJLI H ee
CYTOYHOI'O X044, @ TaKKe BCJeJCTBHE MPCPLIBHCTOCTH mHabdmioje-
i [76).

[ToMuMo TemnepaTyphl BOALI Ha MOBEPXHOCTH, JUIsl pacyera ucna-
perHsi MO MeToAy TemyioBoro 6ananca HeoOXOAHMO pacrmosararth
JAHHBIMH 00 H3MEHCHHH Temjo3anaca B BOJAHOH Macce.

Onpejenenue Tenjo3anacos B BoaHoi macce. K Hacrosiuemy
BPEMCHH HaKOIJIeH 3HauvuTeabHLIl Marepuan nHab/aoAeHNi, no3BO-
AAOUHA ONpeesTh TemIo3anacsl Mo JaHnbIM H3MEpPeHUi TeMmnepa-
TYPBI BOABI MO rJy6uie, BLIMOJHACMBIM C PasAHIHON AeTaJLHOCTHIO
Ha BOQOEMAax, pas3/jHYalmuXCsl no pasmepam u MOpQoOJOTrHH 03€ep-
noft Bauasel. Ha Mannix BojloeMax Ans onpemesieHusl Temnjosanaca
10CTATOYHO HAaOMIOICHAN TOJABKO HA OJIHOW BEPTHKAJH, pPacnofo-
KEHHON Ha MaKCHMaJabHOH roryOHHe; A8 KPYMHLIX BOJOEMOB H NPH-
TOM Pa3HOPOANLIX 110 rayOwHe HeoO6XxoAHMBI HabJIOJIEHHA HaA pAle
BepTHKaJel, pacrmooKeHHbBIX B NMYHKTAX, THIHYHBIX JIJIST BRIIEJCH-
HLIX pailonoB pa3HOH ray6HHEL.

Tennozanacsl BLIYHCASIOTCS N0 YPaBHENHIO

H — V'tl’.‘.l‘lﬂpl (3- 22}
rne V — o6bvem Bojocema (mam ero orjieabHOro pamona), kM® ujan
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MJIH. M% lep— cpeinsis Temnepatypa Boasl, °C: ¢ - TeII0eMKoCTh
BOJIbI, KaJa/(u-°C); p— naoTHocTs BOAH, rfem?,

OGrem V MOXKHO OPHHHMATL NMOCTOAHHLIM JUWIA rAyGOKHX 03¢p
C rOJ0BOH aMIUIHTY/0H KoseGalins ypoBHS, e npeBocxoismed 1 M,
a4 JJ BOAOXPanW/IHIL H TeX MEJKOBOAHBIX 03€P, KOTOPHLIC OTJIH-
UAI0TCA 3HAYNHTENBbHOH H3MEeNUHBOCTLIO pa3MepoB (06beMoB, naola-
Jleil) B TeueHHe roja, o6beM Kamablil pas A0JKeH ONpeacasThes Ha
A4Ty BBIYHCJACHHS TEM/J0O3aNacoB ¢ YUYCTOM TOJIOMKCHHSI VPOBHSA BO-
JOEMa Ha 3Ty jJary.

Temnepatypa Boabl f., onpegensierca 1mo KpHBBIM pacnpejese-
HHs TEMNEpaTypbl BOABI MO raybuHe, NOCTPOCHHBIM Pa3iefbHo JJIA
BCEX MECSLEB rojla no JAaHHbIM H3MEPCHHH, OTHOCSALIHXCH K mep-
BOMY UHCay Mec#lla HJH AgaraMm, OJH3KHM K 3TOMY CpPoKv. B Ka-
UECTBE HCXOANBIX /IS TOCTPOEHHS KPHBBIX {=[(H) wucnoabayiorcs
HAOMIOACHHST Ha BCEX BePTHKAJAX, PacnoNoKeHHbX B mpeiesnax
BLLACJACHHOr0 paHoHa BojoeMa. B 3aBucHMOCTH OT 4HCIa BepTHKA-
JeH B IPaHULAX BbIJEJCHHOrO pafioHa BOJ0OeMa MOCTPOENHC BEPTH-
KaJbHOH 3MIOPHI TEMIEPATYP IPOHU3BOAHTCH PA3JHUYHBIMH CHOCO-
6amu. Ecan nabmiojlennsi npou3BoAsTCS TOALKO Ha O1HOH BEPTHKAH,
KPHBBIC pacipejefieHus CTPOATCH HENOCPEACTBEHHO M0 JaHHbIM
HAOMIOAEHNIT Ha 3TON BEPTHKAJH, €CAH K€ HMCETCS HECKOIbKO
BePTHKAJICH, NPEJBAPHTENbLIO [POH3BOANTCS OCPeNeHHe TeMrmepa-
TYP, H3MEPEHHbLIX HA pasiiblX BEPTHKAJIAX.

Pacnonarasi snavennsmu V, onpenesieHHBIMH Ha MCPBOE UHCIO
Kaykaoro mecsilla, H COOTBETCTBeHHO KpusbiMu t=[(H), moxkHo
BLIMHC/IHTDL TEMJIO3ANACH, HCIOJB3YA VIS ITOIO Pa3JHuNbe NPHEMb
B 3aBHCHMOCTH OT raybunbl BojloeMa. [lns MenkoBoaubix o3zep (Bo-
JOXPAHWIIHIL), CO cpeiHed rayOHHON B BLIICACHHOM pailione 10 7—
8 M, Tenao3anacel ONpeiensioTcs aHaJHTHYCCKH, T. €. Kak HPOH3-
BEJIEHHE CPEe/HCH TeMNepaTyphl BOAL (YHCIENTO PARHON KOJHYECTBY
TEMJa B CAHHHUHOM o0beme) 11a obliuii 06beM Bblaedennoro pafiona
BojgoeMa. JIast rayGoKHX 03ep, OTAHYAIOLIIHXCS PE3KHM PaCCaoeIHeM
TCMOEPATypLl BOABI MO TJyOHHE H HEPABHOMEPHLIM H3IMEHEHHCM
00beMOB BOJAHOH Macchl MO wWKajde rayOuH, Temao3anachl Onpese-
aarcd rpaguueckn. [paduxn Jas onpesesicHHS TeMI03anacos
ryOOKHX BOJIOEMOB CTPOSITCS Pa3feNbHO Ha MepBOe YHCJAO BCex
MCCSIIEB 1'0/la HA OCHOBAHHH KPHBOH 0ODBEMOB H COOTBETCTBYIOUICH
3apucHMoctd {=f(H). BepTukannhas ock rpaduka uMeer JABOHHYIO
mKajay, Ha OAHOH HIKajge HAaHOCATCS NOCAOHHO HapacTapllue oOT
MOBCPXHOCTH KO AHY 00OBbeMbl BBIAEJEHHOro palona BojoeMma, Ha
BTOPOH — COOTBETCTBYIOMHE uM rayGuHb. Ha ropusoHTamabwol ocH
rpauka OTKIaABIBAIOTCH TEMJI03anachl B KaJopHAX.

B kauectBe npumepa ua puc. 15 npusesiena takasa rpaduueckas
3aBHCHMOCTb.

Hast Tenmo6anaHCOBRIX PACYETOB HCHOAL3VIOTCS He abCoMOTHRIE
3HAveNus TCNJI03anacoB, a UX H3MEHCHHe OT Mecdla K mecsiy. [le-

AD
peCHeT AAHHBIX O TeénJosanmacax NPOH3BOAHTCA MO OTHOUICHHIO Al
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rae AQD — n3MeHenHe TCINIO3anacoB 3a Mecsll (PasHoOCTb TENI03ara-
COB Ha M[CPBO® YHCJAO JABYX CMEXKHBIX MECHUEB): H — 4HCA0 AHEel
b mecsue; F—mnaowanb 3epkana Boaoema (MIH OJHOFO W3 Bbijge-
JCHHLIX PAHOHOB), COOTBETCTBYIONLAS €0 CPEAHEMECIUHOMY YPOBHIO.
Beanunna AG Beipaxaercst B Kaa/(cm2- cyTkH).

Ha Ooabwnx u raybGokux ozepax Ha pacnpegeneHue tTemmnepa-
TYPLL BOAB MO rayOHiie CyulecTBEHHO BJHAIOT H3MEHUYHBbLIE JHHAMH-
HeCKHe ABJICHHS (TeYeHHsl, cefilieBbie KoseGanus u Ap.), YTO CHIBHO
JATPYANSACT BBIOOP THNHUNOrO JAJS JaHHOTO pafioHa NyHKTa HaG6JI0-
ACHUH 3a TemMnepatypoH BOJAbI, a CJAEAOBATEJILHO, H MOJCYCT TeMNJo-

Wirm® hu 2)
Wi hm a ir g i |
7 e Ji o - -
 Jeeatesss sl
5 o - 40 R
4 18 |
ol 1 . LJg ~
= 10%masfeom®  gpl b it
El’ H 5) s . Sﬂ - -
oL o< 0 B 20
:L{Ii_ ﬂT i W frm o, 1‘ _i
JE PRl S 160 | 50 0
g3« 32 -4 L1 1 g 7¢ 5
10 "5#.1#;" o 17 ffrm'ﬂ,f M-

Puc. 15. Ilpumep onpejeachus Teniozanacos rpapuyecKum
METONOM C Y49eTOM pacnpenenenusi oGbeMOB MO CJAOAM
pazauunoil raybuus (a, 6, a).

3dl1acoB N0 H3JOXKCHHOH BBILIC MeTOJHKC. B 3TOM cayyae meneco-
00pas3Ho B JONOJHCHHE K PEHAOBBIM HAOJIONCHHAM, BbLIIOJHIEMbIM
B OrpaHHYENTHOM YHCJIC NYHKTOB, NpHBJIeYL (0Jieé MHOMOUHCJICHHbIE
M3MCPENHsA TCMOepaTypbl BOALI Ha MOBEPXHOCTH, MOJaras, 4To ce-
JOHHBIH XOJ TEemI034anacoB 3aBHCHT OT CEe30HHOTO XOjAa TeMmepa-
IYPBl BOABLI B TOBEPXHOCTHOM cuoe. Takoi cnoco6 onpejede-
g Tensosanacos Owbin npeanoxkes B. M. Bep6oaoBwim 1
03. bafxan [18].

Hexonsi W3 Ttoro, uto temnepatypa AefTeNLHOTO CJOS (hopMu-
PYETCs MOJ BJAHSHIEM MNOrJAOUWEHHOrO COJHCYHOTO TeNaa, KOHBCK-
THBHO-BCTPOBOro mepemMerudBanus u TypOysnentHoro odmena BHYTpH

104, BEpﬁ{JJlDB npejlcTaBHg TCILTOCOAEPDKAHHE BCPTHKAJIH B BH/e
CYMMEBEI:

By—=0, 8y 4, (3.23)

FAC O — TenJiocojicpXaHue BEPTHKAJIBHOTO CTOAGAa BOAB, ©O)—
ICII0COACpKANHE €0 KOHBEKTHBHO-BETPOBOrO TNEpeMelTuBaHusl,
Oir 0 — Tenoconepxanue rayGHHHOrO ¢a0s, A — MOUHOCTh CJIOS

KONBEKTHBHO-BETPOBOTO nepeMewinBanusi, H — obmwas rayGuna sep-
THEKAAH,
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lonyckas B nepBom npuOAMAKEHHH, YTO 3aBHCHMOCTb TeMJI0CO-
JACPKAHHUS CJI0A KOHBEKTHBHO-BCTPOBOIO HEPEMEITHBAHHS OT TEMIIe-
paTypbl BOJbI Ha TOBEPXHOCTH JHHEHHA, CBSI3h MCKIAY TemIiepary-
POH BO/J(bI HAa NMOBEPXHOCTH H TENJOCOAEPIKAHHCM CJ0S MOLLUIOCTLIO
200 M, B npejiesiax KOTOPOro COBEPIIAETCH aKTHBHBIH TCmaoo6opor,
MOXHO BBIPa3HTh YpaBHeHHEM

O = cp (H — k) tu-|-cokt,, (3.24)
A€ € H p COOTBETCTBEIHO TEIJOeMKOCTh W TJOTHOCTL BOALI: k=
=H—h; lx— temnepatypa BOAB Ha NOBePXHOCTH; fx — cpeanss
TeMneparypa BoJibl IMIVOHIIHON YacTH BepPTHKAJH.
5TOM ypaBHCHHH Rk W [, HeusBecTHue, Kotopsie BepGo.ios
NpeaozKHJ ONpenessith rpaduueckd, IPCACTABHB NPCABAPHTENLHO
vpasueHue (3.24) B cuacAyiouieM BHJC:
cp (Rt, ~kty)—cpHt, -Oy. (3.25)

B npapoit yactn ypapueHus (3.25) CTOAT BEIHUHHB TCIJAOCO-
AeprKaHus BCPTHKAJIH H TeMIECPaTypbl BOABI V TMOBEPXHOCTH, KOTO-
pbl€ JICCKO MOJYYHTL H3 JaHHBIX HMeKWHuXxca nHabJjlojiceHHl, a B Je-
BOH 4acTH YPaBHEHHS — UJIeNBl, 3aBUCSALLHE OT UCKOMBIX 2 U 1.

O6o03nauuB mpaByi uactb ypasiuenus (3.25) B, no aaniubiM
mabJIofeHul Ha BEPTHKANH M H3MePeHHsM TeMMepaTypsl BOIHI HAa
[IOBCPXHOCTH, KOTOPLIC BLIMOJHAJHCL B Npejesax ydacTka osepa,
TSITOTEIONIEr0 K AaHHON BePTHKAJIH, MOAKHO TOCTPOHTL rpadiK CBA3H
B=f(t,), Ha ocu abciyice KOTOPOro OTKJAAABIBAIOTCS 3MadeHust Iy,
a Ha OCH OpAHHAT — COOTBCTCTBYIOLIHe 3HayeHuss B. Ha takom rpa-
(puke cBs3b BEIpayKaercs NPsSIMOA JIHHHEH, TaHreHC VIVIa HAKJIOHA
KOTOpo# K ocu abcuuce YHCJAEHHO paBeH BeJHUHMHE £, a [, onpeje-
JSIETCA B TOYKE mepecedenus npaMoifl CBA3H ¢ ochbio opaunar. I'pa-
UK cBsisH B=[({y) CTPOHANCE MO JAHHLIM MHOrOJeTHHX Habmo-
JICHHI PasfgeJLHO Ui MECSUHBIX HHTEPBaJaoB 6Ge3NieHoro mepHoja
H AAs pasubeix pernonos baiikajia. [Tonyuennsie B pesyabTarte Bhi-
MOJMEHHBIX MOCTPOeHHH 3HaucHust K H fp oOHApyXKHIH 3aKOHOMEp-
Moe H3MEHeHHe BO BPEMCHH M 1O TVIOLLAJH o3¢pa, UTO SBHJIOCH OC-
HOBaHWEM JI/Isi HX PAHOHHPOBAWKUA 110 TCPPHTOPHH H MOCJAEAYIOIIETO
HCMOMB30Ballusg Hapsay ¢ JalliibiMH O TemMnepatype BOJIb Ha 10-
BEPXHOCTH [JIsl pacuera Telio34amacoB.

Pacnomarass fannbiMH O METEOPOJOIHYECKHX 9JeMenTax Hajl
BOJHOH TOBEPXHOCTHIO, TeMMeparype BoJbl B MOBEPXHOCTHOM CJOe
H Temjo3anacax, MOXKHO ONPENeJUTL HCHapenne, HCMOJAb3ys [pHBe-
Jemible HHIKC MCTOAB 11abJI0/IeHHi H pacueTos.

MeTonnl onpepesieddss ucnapeHua ¢ BOJHOH nmoBepxuocTH. [cna-
PEHHC B 3aBHCHMOCTH OT COCTABA HMEIOIIHXCH MaHHLIX HAOIO eI
H pasMepoB BOAOCMa ONpeaensaeTrcd pasiudyHbiMu meromamu. J[lns
MaJblX BOAOCMOB NMPHMENHML! cnoco0bl, OCHOBBIBAIOIIHECS Ha JaH-
HbIX HabawacHui naasyunx wenapureacid I'TH-3000, naa KpynHbIX
BO/IOCMOB — pacueTibie MCTO/HL.

Corqacnio KinaccH(pHKAaUUH, TPHISATOH B AEHCTBYIOMIHX HOPMAaTH-
Bax IO pacyeTy HCHapeHHs, BOAOSMbLl Pa3/ICJasIOTCs HAa TPH TPYILILI:
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Majeie, cpeanne H Ooabwne. K mepBoi rpynme orHOCSITCH BOJAOEMBI
IIOIAAbI0 0 5 KM? HJIH cO cpejlHell JJIHHON pasrona BO3AYUIHOTO
OTOKa Hal HX nosBepxHoctbio (L) me Gomee 2—3 kM. Cpennumm
CUHTAIOTCH BOAOEMBI MJIOHIAMLIO OT 5 No 40 kM2, 60AbLIHUMH — MJ10-
laibio cBbliue 40 km2.

Pacuer MeCsAUHBIX 3HAYECHHH HCnapenus c MOBCPXIIOCTH MaJblX
'l CPEIHHX BOJOEMOB NPH HAJMHYHHM HA HUX HaOJIOAENHil Mo MJaaBy-
THM HCMAPHTEJAAM TMPOU3BOANTCS MO (opmyJre

Ei Bt (3.26)

riae Eg— HCnapenHe Co BCEl aKBAaTOPHH BOJAOEMA, MM: L — gcnape-
HHE C BOlloeMa B MCCTe YCTAHOBKH IVIaByYero HCHapHTess, MM; p —

E_E
E20
| sl | L
et ;5
12 |
|
Puc. 16. 3asncumocts Koadduiucnra a *
OT AJHHBI pasroHa BO3AYIDHOIO NOTOKA . i J
Hax sojpoemoMm L', 0 500 1000 1500 L'g

MONpaBOYHLIA KOd(hdUUHENT, NpefAcTABASIOWHNE co60fi OTHOWENHe
HCllapeHHst ¢ BojoeMa (Eg) m ¢ HcmapureanHOro 6Gaccefina nuo-
waapio 20 M* (Eg), ycTaHOBAEHHOTO Ha Cyie.

Kospduuuent B xapakrepusyer coboii MONPaBKy K HCHAPEHHIo,
JABHCAIIYIO OT IWOILLAJH BOJloeMd, HMEIOUIero JJHHY Pas3romna Bo3-
Ayuioro motoka Lep. Kospduumuenr B onpemensiercs no taoa. 24.

Taobaneua 24

Monpasounsie kosdduunents f va naowans
BOaOEMA

[Maomans somoema, wm? 0,01 0,05 @

0 I 1
Kospduument B=FEy/Ex 1,03 1,08 1,11 1.1

10 s 2.0 b,
; 1.2l .1 1

8 Lo de229:. 126

Kospbunuentr o npeacraBasier coboii OTHOMICHIe HCrapeHus
W MECTC YCTAHOBKH MJaByuero uemapurensi (£) K HCHAPEHHIO ¢ He-
apurenbHoro Oacceiiia miaomaasio 20 M2 (Egy), 3aBHCHT OT JUIHHBI
PA3rona Lep ISl MECTA YCTAHOBKH MJIABYYEro HCIIAPHTES U OTpelie-
Jseres mo puc. 16.

Baaumuoe Bausnue xosdpdbunnenton P H o cKasbiBaeTcs Ha Hena-
PEIITH € BOJOEMOB, 33IHIICHHBIX APEBECHOH PaCTHTENBHOCTBIO, NPH
ONM3KOM PacnoJIONKCHHH MIaByYero Hcmapureas ot 6epera BojoeMma.
3 91oM cayuae ucnaputesns HaX0AHTCS B chepe HHTEHCHBHOrO ICpe-
(popmupoBanus MerteoposornuecKux XapaKTePHCTHK MOJ HOBYIO
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MO/ICTHIAIONLYIO TIOBEPXHOCTD, BCJACACTBHE Yero (pUKCHUpyer Hemape-
HHE, OTAHYalolleecs OT HCMapeHHs B OTKPLITOM BojgoeMme. Haobo-
POT, Ha BOJdOEMax CTENNbIX M MOJYNYCTHIHHLIX PaiOHOB, PACHOJIO-
AKCHIBIX HA OTKPLITOH POBHOH MCCTHOCTH, a T4KKe NpH VCIOBHHA
YCTaHOBKH INIABYUEro HCHApHTCNsi B 3HAYHTENLHOM VIAJEeHHH OT
Oepera, npespiuaiomem | kv (1. e. 3a npenesamn npubpekHoi no-
JOCDL, \ TA€ OCYHIECTBJSICTCS HHTeNCHBHAS TpaHchOpMAalHs BO3LYHI-
HOrO MOTOKA), MOKA3aHHH HCHAPHTCNST PENPe3eHTATHBHEL s GOTb-

Werd yactH akpBatopuu. B Takux cavuasx oTHolueHHe i ciacaver

NMPHHHMATL PaBHBIM CAHIHILE.

HeoOxoanMo nmets B By, uTO jpake npu Haubogee y14au1oM
BEIOOpE MecTa yCTaHOBKH MAABYYero HCHAPUTCAS MOCACAHHA B CHIY
KOHCTPYKTHBHBLIX OCOOCHHOCTEH XapaKTepH3YEeTCs MHBIM TepMiuue-
CKHM DPCXKHMOM, YeM OKpYy:Kalollasi ero BogHas Macca, a CacaoBa-
TeJbHO, GUKCHPYET HCllapenHe, HeCKOJILKO OTTHYAlomeecs oT aeficT-
BHTEALHOrO. [lo 3TOl MpuYnHe B MOKA3aHHS NJAABYUero HCHApHTEs
BCCria cJaelyeT BBOAHTDL KOPPeKTHBHI, OHNPEICIAN HCNAPCHHE € BOJL-
HOH TIOBEPXHOCTH 110 hopmy.e

E—(Q88E' Lo —&mw (3.27)

€0 — €ang

rae E’— wcnapeHne no naasyuemy ucnapuremio I'TH-3000, mwm:
—f‘i’—'?i'“—_ MHOZKHTEJIb, VUHTLIBAOMIHH pasHHIly B TeMmocpartype
€n — #anp

BOALI B HCHApPHTC/IE H BOJOEME; €y H €, — CPeJIHCMecsyliass MakcH-
MaJibliasi ynpyroctb BOJSHOTO [apa, BBIUHC/JACHHASA COOTBETCTBCHHO
Mo TCMOEpaType MOBEPXHOCTH BOJABI B BOJloeMe M Hcnapurese, moap;
€200 — CPEAHEMCCATHAA YNPYIrOCTh BOJASHOTO Mapa B BO3JAyXe 114 Bbi-
cote 200 ¢M OT HOBEPXHOCTH BOJbI Ha MiaBy4yeH HCnapuTeSLHOMH
vcraHoBKe, mOap.

lIpn orcyTeTBHH HabMIONCHH MO NJAABYYHM HCHAPHTENSIM JUIS
MAJIbIX BOLOEMOB HOPMY HCHAPEHHS ¢ HX MOBEPXHOCTH MOXKHO Ofpe-
ACJMHTL MO CYHICCTBYIOUIHM KapTaMmM HCHApPCHHST HJH, TaK Ke, Kak
A9 OONLUTHX BOJOEMOB, NPHMEHHTL PAacUeTHbLIE METO/bI.

K uncay pacuernbix ornocsares:

1) merox pacuera ucnapenus 1o dopmyJaaM, BHIPAKAIOWIM 3-
BHCHMOCTbL HCHApeHHS OT ONpeiesiiollux cro (axkTopos (ruipo-
MEeTEOPOJOrHYeCKHA MeToa);

2) auddysnonusit MeTox;

3) Mmerox TemjoBoro 6ajsaHca:

4) Merox BojHoro Gagaanca.

[Hmaipomereoponoruueckufi MeToi, Gaaronaps oTHO-
CHTEJLHOH MPOCTOTE W BO3MOJKHOCTH MOJYYCHHS HCXOAHBIX HAHHBIX
Mo HaOJIONIeHHIM MacCOBOH IHIAPOMETCOPOJIOrHYCCKON COTH, MnoJy-
4K HanboJce IHPOKOE PACHPOCTPAHCHHE B NPAaKTHKE THAPOJOIH-
HCCKHX pacueroB. B OCHOBY pacuera moJoMeHbl (DOPMYJIB, CTPYK-
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Typa KOTOPBLIX YYHThIBaeT BhIfABJeHHbIH [lanbToHOM (akT nponop-
IIHOHAJBHOCTH HCMapeHHsl Pa3HOCTH YNPYroCTH BOASIHBIX NMapoB Haj
BOJHOH MOBEPXHOCTLIO.

Bux 4 mapaMeTpsl pacueTHbIX (popmyJs oOBIYHO ONpeaessdiorTcs
SMIHPHYECKH HAa OCHOBAHHH JIAaHHBIX HAOJIIOJeHHH HA3eMHBbIX HCIa-
purenbHbix Oaccefino maomaabio 20 1 100 M2, rae Hapsiy ¢ uaMe-
peHHeM CJIofi MCHapHBIIeHCS BOJAb (PUKCHPYIOTCA METeopoJioruue-
CKHe 3JIEMEHTBbl H TeMIepatypa BOJbl B HCIIAPHTEIAX.

B Hacrofimee BpeMsi CYLWECTBYIOT AECATKH 3MIHPHUYECKHX (op-
MyJ, OAH3KHX N0 CTPYKTYpe, HO PasnMyalOUHXCsi YHCJIOBBIMH 3Ha-
YeHHAMH BXOAAINMX B HHX mapamerpoB. O6uIHe pacueTHBIX (QopMyJl
00ycJaoBJeHO 00BEMOM H COCTaBOM HCXOJAHOro MarepHasna, HCHoJib-
30BAHNOro MpH BbiBOAe (DOPMYJ, MHOTHe H3 KOTOPbIX OasHpYIOTCS
Ha HaOMIOJCHHAX OTPAaHHUYEHHOrO 4HCJa HCHAapUTeNbHBIX OacceHHOB
i IPHTOM PAacHOJIOKENNBIX B mpejeaax oAHOH (H3NKOo-reorpaduue-
CKOH o6slacTH, B CBSA3H ¢ u4eM Takue (QOpMyJbl HMEIOT Y3KOPErHo-
naasnoe snauenue. Haubojiee pacnpocTpaHeHHBIMH CPeJIH IMMNHPH-
yeCKHX #ABAAoTCs opmydaa b. [l. 3aukosBa, a Takxe QopMmyJa
A. Tl. Bpacnarckoro n 3. A. Buxyaunoii. O6e Gopmynsl HMEOT
OJHHAKOBYI) CTPYKTYPY H Pas3lHyalOTCs TOJbKO YHCJIOBBIMH mapa-

g s E = A(ey— eq) (14 bitago),

rjle eg— MakcuMaJbHasi YOPYrocTb BOJASIHOrO napa, onpeje/ieHiasn
10 TeMmueparype BOJILI; €g00 — YOPYIOCTh BOJASIHBIX NMApoB Hall BOM-
nHoif nosepxnoctbid Ha BbicoTe 200 CM; Uggo — CKOPOCTb BeTpa Ha
BOJIHOM MoBepxHocThbio HAa BbicoTe 200 cM. A n b — napamerpsl, no-
JydaeMble 3MIHPHUUECKH IO AaHHLIM HaOJIOJAeHHH Ha HCMapHTeNb-
nelx HaccefiHax.

B npouecce pazpaboTKH HOPMarHBOB JIJif pacuera HCIapeHus
¢ TMOBEPXHOCTH BO/0EMOB, KOTOpPas OCYIIECTBJAJACH KOJJCKTHBOM
BHHMI'JI, 6611 npou3BeieH KPUTHYECKHH MPOCMOTP CYILECTBYIOLIHX
pacueTHbIX QopMyJ. AHAJH3 MATepPHAaJIOB BLIMOJHSJACH C HCIIOJb30-
paHneM HaOMIOJCHHH IIHPOKO Pa3BeTBJIEHHOH CETH BOJHOHCHAPH-
TEJbHBIX CTaHIHH, pacnoJioXeHHLIX B pasanunbix padonax CCCP,
A TaKiKe € NMOCTAHOBKOW CHCHHAJBLHBIX SKCNEepHMENTOB, HMEIOIHX
11eJIbI0 BBIABHTH BJIHSIHHE pasMepoB HCIapuTeasd Ha 3HaYeHHe Hcma-
penusi. Kpome toro, npu o600iieHnH MaccoOBLIX MaTepHaJoB Halal0-
JIeHHit OB YYTEHBLI PE3YJAbTAaThl VHHKAJbHBIX 3KCHEPHMEHTOB, Bhl-
MOJHEHIBIX ¢ MOMOLIbLI0 IJABYYHX HCNApHTEJBIBIX OacceiiHOB IJIO-
maasio 20 M2, ycraHoBJeHHBIX Ha HeOOAbUIMX BOAOXpaHHJAMLIAX
Kenrupckom (Cesepunii Kaszaxcran) u KpacHoockoabckom (6ac-
ceitn p. Cesepckoro Homnmna). 2Dtn ucnaputean Haubogee OJH3KO
XAPAKTEPH3YIOT AEHCTBHTE/ILHOC HCMaperie ¢ BOJHOH TOBEPXHOCTH.
B pesyabtate BhnNoJdHeHHHIX Hcedegoanuii BHHUIJI 6wam yrou-
HeHB! MapaMeTpsl pacueTHon ¢dopMmydbl, anpobupoBaHa ee CTPyKTypa
I B KauecTBe pacyeTnod peKoMeHjgosana opmyJa

E:(},l’-'l-ﬂ (Eﬂ—'ﬁ'gm] (1 —i—{j,?zﬂg{ﬂ), {3-28)
rue E B MM/Mecsii, 7 — 9HCJIO AHEH B Mecsile,
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Popmysa (3.28) xapaKrepusyer mpoiece HCIapeHust B yCJIOBHAX
PaBHOBCCHOH CTpaTH(PHUKANHH, KOrJa pPa3HOCTH TEMIIEpaTyp ABYX
COMPEACIBLIBIX Cpel BOAAa-—BO3AYX HC3HAYHTENbHA W He MPEeBHIIAeT
—4°C. OO6bIu0 Takoe COCTOANNHE HMEET MecTo Ha oOLIHPHBIX, 1O
HErayOOKUX BOJIOEMAax, 3aMep3aioliX BCKOPC MOC/C YCTOHUYHBOTO
nepexoja TeMnepaTypbl BO3J/VXa uepe3 HYJAL. B ortawume or HHX
Ooablue 1 rayboKHe BOLOEMBI, AKKYMYJIHPYIOLUIHC GOJbIIoe KOJIH-
HeCTBO TeMjia B BOJHOH Macce, 3aMep3aloT NO3/HO, BCJACACTBHE Yero
B OCCHHNH M MPEJA3UMHHH MEePHOABI pasauuHe B TEMIEpaType BOJHI
H BO3JAYXd HaJl HX MNOBCPXHOCTHI0 MOzKeT OLITh OUCHb 3HAYHTED-
HoIM. Coraacno nabmoaenusim Ha 03. Baiikan, Pa3zHoOCTh Temnepa-
TYP Hail aKBaToOpHCH o03€pa B KOHUE AeKabpsi — Hauade AHBApA
MOZKeT pocTurath 10—15°C. Mexay TeMm, KakK nokazaJu SKCIIepH-
MEHTAJILHBIE 0 TEOPCTHIECKHE HCC/Ied0BaHus, MPOIece Helapenus cy-
WECTBCHIIO H3MEHACTCA NpH OOJLLIHX PA3HOCTAX TEMmeparyp, 3a-
MELJAACE P HHBEPCHOHHOH CTpPaTH(UKAllMH H BO3pacras IpH
CBePXAHabaTHYCCKHX rpajiHeHTax.

OMmnupuyeckne (GOPMyJan AJH pacyera HCIApEHHS B HEpPaBHO-
BECIDLIX VCAOBHAX HEMHOIOYHCJAEHHBI, W cpeid HHX Haubojec H3-
BECTHBIMH ABAFIOTCSH opmyna B. A. Poimmin u P. B. Jonuenko
[77] 1 dopmyna A. T1. Bpacarasekoro u C. H. Hypranuesa {14]. O6e
opMysibl sMMUpHYECKHE, MOJYYEHHBIC HA OCHOBAHHH IKCNCPHMEH-
TAJBHLIX TAaHHBIX C HCNIOJL30BANHEM Pe3yJbTATOB ONBITOB, Pa3JiHy-
HBIX MO METOAWKE H YCAOBHAM HX MPOBEJCHHS.

Pervina u onuenko Tendonorepu Ha HCIIapeHHe OUeHHBAJH
€ NOMOMIBIO KaJNOPpHMETPHYECKHX H3MEPeHHH, NPOBOJAHMBIIMXCS Ha
HE3AMEP3AIOLIUX YYaCTKaX 03P W PEK B PasHLIX (hU3UKO-reorpadu-
deckux paionax CCCP. Bpacaasckuit u Hypranues onpemensiu
HCIIApenue no njiaByuemMy HCIapuTeNbHOMY 6Gacceifny, yeTanoBJeH-
Homy Ha BAXp Kenrupckom. Ilpu pasznuumm B MCXOAHBIX NAHHBIX
H METONAX ONCHKH HCHApeHHs o0e (GopMyJbl Jal0T GIH3KHE Pe3yiTh-
TaThl pacuera, 410 CBHAETEJILCTBYET O PaBHOIEHHOCTH Npejjarae-
MBIX pacUeTHBLIX 3aBHCHMOCTeH. Tak Kak sKCcnepHMEHTaJNLHBIT MaTe-
puan, nmoayuennnit Poimiuneit u ongeHnko, oxpBaTeiBaeT GoabImui
JAHANA30H Pa3noCTH TEMNEPaTypP H OTHOCHTCA K PAasHLIM (hH3HKO-
reorpa(uUecKuM YC/JIOBHAM, HMEHHO HX (opMyTa Obiia pHHATA
B KauycCTBe pacyeTHOH B JICACTBYIOIIHX HOPMATHBAX K pacyeTy Hc-
mapeHns ¢ Bogoemosn [85].

®opmyaa Peimuin—J[oHYeHKo HMeeT BHI

E — 0. [ﬂ‘i‘ﬂ (E“ ey, Egm) {k[p 1._-'«'1!52{||r:|= {3.29)

B atofi dopmyae cuMBOILL €, €200 H Ugop COOTBETCTBYIOT MX 3Ha-
ienuio B opmyne (3.28); kg— KoadduinenT, sasucamuii or pas-
HOCTH TCMTICPATYpP NMOBEPXHOCTH BOALI H BO3dyxa (Af) u ornpemne-
MACMBIH o Taba. 25.

CouocraplieHinem 3HavCHU HCTIAPCHHS, OMPeAeCHHBIX IO (hopMYy-
aam (3.28) w (3.29) npu manwix sHauedusx Af, He MpPeBLIaoNHX
2—4°C, obuapy:keno, 4TO pC3YABTATH PAacyeTa OYeHb OJH3KH
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Tatbanma 20

3Havyenna Koapduuuenta iy

AL G 5 e 2 5 10 15 20 25
Row w6 s wwdall ol vl w230 . .30 3.9 1.0 4,25

Mexay cobol. D10 CBHAETENBCTBYET O NpHMeHHMOCTH obenx dop-
MyJI IJI pacueTa HCNapeHHsi ¢ HeraybOKHX BOAOEMOB, ¢ Xapakrep-
HOH i HHX PAaBHOBECHOH cTpaTH(HKalHed B NPHBOJHOM CJloe
nozayxa. Hanpotus, aas ray0oKHX BOA0eMOB, 0COO€HHO B NEPHOJb
IX OCEHHEro H NpeA3HMHero oxJiaxAeHHs, HeoOXOAHMO HCII0Jb30-
nate opmyay (3.29), koropast yuutbiBaer 3(p@eKr pasHOCTH TeM-
neparyp (Af), ycuauBalowni ucnapenue npu OOJLITHX rpajHeHTax
remnepartyps Bo3ayxa 0413 BOAHOH MOBEPXHOCTH.

Hubdy3suoHHBA MeTOJ, OCHOBHIBAIOLIHHCSI Ha TEOPHH
TypOyJaAeHTHOH AMMDGY3uH, yYUTLIBACT 3(MQPEKT CTpaTH(PHKAIHH BO3-
JyXa B NPHBOAHOM CJa0€. ITOT METOA NPHMEHHM Aas OGoJblIHX OA-
HOPOOHBIX YYAacCTKOB NOJACTHJIAIOUed TMOBEPXHOCTH, rje mnpejnoJa-
raeTcsi OTCYTCTBHC BJIMAHHA aABEKIHM, BCJEACTBHEe uYero HcmapeHue
MOXKHO MPHPABHATL K BEPTHKAJbHOMY IOTOKY BOASAHBIX Mapos, Npo-
XOAANIHX uUepe3 TOPH3OHTAJLHYIO IJOCKOCTh, PAacCHOJONKEeHHY0 1ia
3a/laHHON BLICOTE Hak BOAHOH MOBEPXHOCTHIO.

OO6wuit BuaA ypapHenus typOyaentnoii auddysun onHcbiBaercs
JdBHCHMOCTLIO

dg
E—pK =L, (3.30)

rjie p — NJA0THOCTh Bo3ayxa, K — kKoadduunucHT TypoyaeHTHOR JAH(D-
(pyauu, %—— BEPTHKAJBHBIA IpajiHelT BJaKHOCTH BO3AyXa.
O6s3aTeNbHBIM yCJOBHEM IS NMpHMeHeHHs1 AH(Q(Y3HOHHOro Me-
TOjla SABJSCTCA MNPOBCIACHHE CHNEHHAJbHBIX HaOJIOJeHHH B LEJAAX
H3YUCHHST AHHAMHYCCKHX XapPaKTCPUCTHK MOJACTHJIAIOUEH MOBEpPX-
HOCTH, OIEHHBAEMBIX MTapaMeTpPOM IIePOX0BATOCTH (Zp), M BHISICHE-
INA 3aKOHOMEPHOCTEH BEpPTHKAJbHOTO pacmpefesicHust MCTeopoJio-
FHYECKHX 3JEMEHTOB. DTH mpollecchl H3YJYaloTCs 11a BoAOeMax NyTeM
MOCTAHOBKH CYJ0BBIX FPDAJHCHTHLIX H3MCPCHHH METeOpPOJOTHUeCKHX
2ICMEHTOB (TeMmepaTypa H BJIaXKHOCTb BO3/yXa, CKOPOCTh Berpa)
[IPH pasjaudHON TeMnepaTypHON cTpaTH(UKAINH B NPHBOJHOM CJ0OE
nosayxa. Mcenoanpsys rpajauedtibie nabaiofenns, MOKHO KOCBEHHBIM
nyrem onpeaennts koshduuueHr typOyaentHod AHMPY3IHH, KOTO-
PLIfE B 3TOM cJyuae OlleHHBAeTcs C HCMOJAL30BAHHEeM JaHHBIX O CKO-
pOCTH BeTpa B OJIHOH TOUYKE MO BHICOTE W O PA3HOCTH TEMIEpaTyp
posayxa ma asyx ypoeHsax [51]. Heo6xoaumMocTh MOCTAHOBKH TPYJNO-
OMKHX rpajueHTHLIX HaOJl0JeHHH TOPMO3HT B HacTOsALlee BpCMH
npumenenne augdysHoHHOro MeTo/lla AN pacuera HcmapeHusi. IToT
MEOTOJL HCIIONb3YeTCa OOBIUTIO NMPH MOCTAHOBKE CHELHAJLHLIX 3JKCIIe-
PHMEHTOB M NIPHMEHSETCA B KauecTBe KOHTPOJBLHOrNO Ha OTAENLHLIX
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BojoeMax, rje NpPoBOAATCH THJAPOMeTCOPOJOrHYecKHe HabJI0AeHHs
10 paclHpenHol nporpamMmme.

Meton TenanoBoro 6aamanca Oasupyercda Ha HCNOAb3O-
BAHWH YpaBHeNHs TemjioBoro 6anaHca, ONHCHIBAIOLLEr0 MOCTYIJIEeHHE
TCIaAa K BOJAOEMY H PACXoJIOBaHHE ero uepes MOBepPXHOCTDb, a TAKIKe
B peayJjbTare MPHTOKA M CTOKA Temaa ¢ PeuyHbIMH BOJaMH. 3Haue-
HHe HcmapeHus B TemnJoBom OanaHce BoJOoeéMa O4YeHb BeJIHKO,
B CBAA3H C UeM 10 MeToay Temiosoro 6anaHca oHo MoXeT ObITb OI-
peaesieno BNoJiHe HajexHo, ocoO0eHHo NMpH YCJAOBHH NMOCTAHOBKH Ha
BOJOEMe aKTHHOMEeTpHYEeCKHX HabJioleHHil, KOTOPBIMH GUKCHDPYeTCH
raaBHefiuit KOMOOHEHT TemyioBoro 6GamaHca — pajHauHOHHBIA Oa-
JIaHC.

Pacuer ucnapenuss npoH3BOJAHTCA MO YVINPOMEHHOMY YpaBHEHHIO,
H3 KOTOPOro HCKJIIOYEeHB Bropocrenenuble caaraembie (Qr, Qn, Qc),
HMeloulHe MaJible 3HaueHns B TemviosoM OGanaHce BojoeMma 3a 6es-
JeJHbIH MepHOA:

R+LE+P+0=0. (3.31)

B 3ToM ypaBHCHHH R — pajJHalHOHNHBIH OaJjlaHC BOAHOH moBepXx-
HOCTH, paBublii Ba—Eqg.

[Tpu HanWYHH Ha BOJOEME AKTHHOMCTPHUECKHX H PeHOBLIX Ha-
6mofenuit paauanHoHHbfi G6ananc R H H3MEHEHHE TEMJa03anacos
AG onpeaeasioTcs HemoCpeJCTBEHHO M3 H3MEpPeHHH. 3HaueHusl Typ-
OyaentHoro remjoobMeHa P BHIYHC/ASIOTCS 12 OCHOBAHHH pacuer-
HLIX 3aBHCHAMOCTeN, a HcnapeHHe E HaxoAAT H3 ypaBHEHHA TemJo-
Boro GaJjaiica.

dopmyiisl 405 ONpeCACHHA BeAHUHHB P BbIBOAATCH H3 (op-
MyJ HChapenusi Ha OCHOBAHHH H3BECTHOro cooTHoweHnus boysna,
npeanoJarauiero paBeHcTBo Kod3(@HIHENTOB BepTHKAaNbHOTO 006-
MeHa AJis TenJjia H BOJASHOrO rnapa B MPH3eMHBIX CJOAX aTMOC(EpHI:

P=ppiE 5 (3.32)

31cct E — ucnapenue, r/(cm2-cyTKH); py— TENJOEMKOCTb BO3-
JAyXa MPH NOCTOSSHHOM JAABJCHHH, p-— IVIOTHOCTL BO3jAyXa, Af H
Ag — COOTBCTCTBEHHO PasHOCTh TeMMEpaTypbl BOJAbBI H BO3JAyXa
H PAa3HOCTL MAKCHMAJbHOH YNPYrocTH BOAfHBIX NMAapoB, BBIUHCJIEH-
HOH MO TEeMOCPaType BOAbI, H YNPYroCcTH BOAAHLIX MapoB B BO3JyXe
(0Obiunio na BeCOTC 2 M).

Hcnapenue HaXOAAT, HCMOJIB3YH JIIA PAacueToB 3aBHCHMOCTD

et (R-—8)Ae
E=1055 15532 T A * (3.33)

B ypasuennn (3.33) Beanunnst E, R u O BbipaxeHbl
B KaJj/(cM2-cyTKA), Ae=ep— €0 — B MO6ap; Af=i—fyo— B °C.
[MToayueniioe no dopmyae (3.33) ucnapenue nyTeMm AeNCHHs Ha
600 kaa/r (vmeabuyvio Ttemiory napoobpa3oBaHus) Bbiparkaercs
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I MHJAAHMETPAaX, a YMHOXEHHEM CYTOYHOro HCmapeHHs Ha YHCJIO
AHeH onpejeaeTca cyMMapHoOe HemapeHHe 3a Mecsll.

lpn orcyretBHH akTuHoMeTpuueckHX HabmawoacHuit R nosyuaior
PACUETOM, HCHOABL3YS B KayeCcTBe HCXOAHBIX JaHHLIE MHAPOMETCOPO-
AOrHueckux HaOJIOAeHHIi HAa BOJOCME H H3BECTHBIE pacyeTHHIE 3a-
HHCHMOCTH IJs ONpeAesieHHs NOrIOUIEHHOH BOJOH COJIHeUHO#H pa-
anannn u 3¢pdexkruBrHoro uaayvenus {50]. [las ynpouienus pacueros
iesiecoobpasno HCnoab3oBaTh TabJMUBI CO 3HAYCHHAMH [MOrJOIMIeN-
HOi BOJOH CyMMAapPHOH paaHalHH COJHLA, COCTABJAEHHBIE MPHMENH-
TENLHO K Pa3siHYHBIM LWHPOTHBIM 30HaMm [85]. 3auactyio npumerne-
e meroAa TemnoBoro OaJsiaHca TOPMO3HTCS OTCYTCTBHEM MJH He-
JIOCTATKOM JAaHHBIX 00 H3MEHeHHH TemJl03anacoB B BOAHOH Mmacce,
UTO, OAHAKO, MOXKET CJAVIKHTH NMPENnsiTCTBHEM MPH ONpEeAeJCHHH Me-
CAYHLIX 3HAYCHHH HCMIAPEHHS, He MCKJAIUAas BO3MOXKHOCTH HCHOJb-
JOBaHHs ypaBHeHHsi TenJioBoro OanaHca AJas onpejesieHHs HCna-
peHHSI B IEJIOM 3a HCHapHTeNbHBIA cesoH. J[leficTBuTenbHO, 34
FOAHYHBLIH UHKJ (He3amMep3alouine BojJoeMbl) HJAH 3a Ge3nenbiil ne-
pHog (3amepsaiolllue BOAOEMBI) TeMmIepaTrypa BOAHON Macchl
H3MCHSIETCA HEe3HAUHTENbHO, MOCKOABKY TEIIo, aKKyMYJAHPOBaHHOC
BOJIOEMOM B NEPHOJL HArpeBaHHs, NMPAKTHYECKH MOJHOCTBIO Pacxo-
JAVCTCH B MepHoi oxgaaxKjaenus. Takum oGpaszom, H3MECHEHHE TelJo-
JamacoB 3a cesol (roji) mpakTHUeCKH paBHO HYJ0. B 3toM cayuae
Ce30HHOE (roaoBoe) HCMapeHHe MOMKHO ONpPeAesHTh MO JaHHbIM
0 pajHauHoHHom Oajiance H I'HAPOMETEOPONOTHYECKHX 3JEeMEHTAaX,
H3MEPEHHBIX HAaJ BOAHONH MOBEPXHOCTLIO.

AHaNH30M J1aHHbIX, OTHOCALIHXCA K OTAeqabHbiM Goabuium (Kac-
nuit, Apan, Cesan) u psfy MaabiX ¥ CPeAHHX BOAOCMOB, oGHAPY-
KEHO, YTO B LEJOM 3a HCHApHTEJLHBI Ce30H HMEeeT MeCTO CpaBHH-
TEJILHO YCTOHYHBOE COOTHOUICHHE MEXKAY CJaraeMbiMH TCMJIOBOTO
Oananca. To ecTb I JJAHHOrO BojJOeMa TCIVIO, 3aTpayHBaeMoe, na-
NMpHMEpP, Ha HCOApeHHE, COCTABASET MAJO0 H3MEHSIOULYIOCH 10JI0
BOJIHYUHBL By, ITO COOTHOLIENHE, MO AaHHBLIM PAacyeTOB, OTHOCH-
HLHXCST K BOJlOEMaM pasJIHYNbIX (DH3HKO-reorpadHueckux pafoHOB,
namenserea or 40 go 75%, cocraBass B cpeanem okodio 55% . Cpas-
HHTE/IbHAS YCTOHYHBOCTD 3TOrO COOTHOLIEHHSI OOBACHACTCA TeM, UTO
/IB€ OCHOBHBIE BEJIHYHHBI, CJaraiouiHe pacXoiHVyIO 9acTh TemJI0BOro
Oananca,—ucnapenue H 3QpPEKTHBHOC H3JAYUYEHHE — B 3HAYHTED-
HOW CTeNeHH 3aBHCAT OT OJAHHX H TeX e (GAaKTOPOB: BJAAKHOCTH
posyxa H rtemnepatypsl BoAbl. JleficTBHTeNbHO, € yBeJHUEHHEM
nepnoit ¥ yMenblUeHHeM BTOPOH yMEHBLLIACTCS KaK HCMapeHHe, Tak
i H3JNy4YeHHe, TOJIbKO CKOPOCTh BeTpa BJHSET Ha HCAapeHue, He
HAMCHAS H3JYYEHHS.

PesysbraTel pacyera Hcnapenus 1o MeTOAY TemaoBoro GaJsanca,

BWHOAHEHABE AU PAAA BOAOEMOB, PACHOJNOKEHHBIX HA TEPPHTOPHHU
ETC, s 3anagsoft Cubuprm u B Cpeanefi A3umm, nokasaju, uyTo

LE

MENLY OTHOWIEHHEM —— H CKOPOCTbIO BETPa CYUIECTBYET ONpe/iesien-
n

iy 3apucHMocTb. TakdHe 3aBHCHMOCTH, mOCTpoeHHBbIC Jas 28
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IYHKTOB, HaXOJASIILUHUXCS Ha BBIIICYKa3aHHOH TeppPHTOPHH, NMPAMO-
JIMHCHHBI H OIIHCHIBAIOTCH YPaBHCHHEM

s,
i

AHanuz STHX 3aBHCHUMoOCTCH IOKasaja, 4To VriaoBod Ko3dhu-
IIHEHT @ H3MeNnsAeTCs Mo TeppHTOpHH He3dnauuteJbHO (ot 0,048 10
0,065) u B cpeanem mMozxer ObiTh npuHAT pasnbim 0,008. B oranuune

12 24 36 60 84
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l —t 179
L~ J ?\
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Puc. 17. Kaprorpamma napametrpa b B ypaBHeHHH

EL =0,058u200+ b.
By

CTBEHHON H3MCHYHBOCTHIO, 3aKOHOMEPHO YBe/MHUHBAsACh C CCBepo-3a-
naja Ha 10ro-soctok. [lasi onpeaenenus mapamerpa b cocrasaena
Kapra-cxema (puc. 17), nons3ysick KOTOPOH MOMKHO ONpeAeaHTh
CyMMapHoe ucnapenue 3a cesoH (rojl— Aaas He3aMmep3alolHx BO-
N0EMOB) yHpPOLIEHHbBIM METOJ0M N0 YPaBHEHHIO ;

E,: 10nB, (;;:]Mﬂ +0) : (3.34}

|
OT 3TOro cBoOO/IHbI YjeH ypaBHeHHsl b XxapakTepH3yercsi npocTpail- :

rae E) — ucnapeHnne 3a ce3on (roa), MM; n— 4HcJIO JHEH B cesone

(rony).
JlocTtoBepHOCTL pacuera HCHapeHHss METOAOM TeIJIoBoro Oa-
JaHca TOATBEPIKAAeTCs COrJlaCOBAHHOCTLIO 3HAYEHHH HCIapenHs,
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TaGbauma 26

Conocrasjienne 3HaeHHil Hcnapenus (MM), onpemeneHHbIX
PA3HYHBIMH METORAMH

o dop-
Bopox panuanine l'og (mepuon) Mecsan M?‘gtqﬁ?{g} B ;ﬂf:ﬁa- Eg,.,;? rg::::
H yilxrt;rfnena it
PriGitckoe 1962 Vv 21 23
VI 04 94
VII 19 73
VIII 80 B3
IX 45 46
X 35 23
Ve X 348 342
K yfidbiuesckoe 1957 —66 Vv 76 o2
* VI 121 106
VII 143 153
VIII 133 164
[X 102 126
X 75 86
V—X 650 687
[ lumagHcKoe 1966 V 93 62
VI 103 129
VII 162 138
VIII 204 220
“IX 167 125
X 79 106
X1 44 45
V—=XI 852 H25
Kenrupckoe 1960 VIl 228 223
VIII 196 211
X 185 161
1961 1 198 199
VII 197 172
VIII 202 225
X 180 170

ONpejesIeHNbIX Pas3/IMYHBIMY METOJaMM, YTO, B YACTHOCTH, HJLJIIO-
CTPHPpYeTCesi JAHHBIMH, OTHOCAIIUMHCS K BOJOXPAHHIHILAM, PACIOJO-
MEHHBIM B pasHBIX KAMMaTHUYeCKHX ycioBuax (raba. 26). Ha scex
BOJAOXPAHHIHILAX, TOMeUleHHMX B TadJu. 26, NpOBOAMINCL AKTHHO-
MerpiHueckne HabaI0IeH|s HaX BOIHOW TTOBEPXHOCTBIO B OTAEIbHBIX
nyHKrax, a Ha BAXp KeHruapckom — ZOMOJNHHTENBHO CHHXPOHHO
i psiie nyHRTOB Ha Bogoceme [14]. [TomuMo paamaumonnoro Gajanca
Hil BCCX BOJOXPAHUIHINAX H3YYAJIUCh HX TEPMHUECKHE H METEOPOJo-
PHUCCKHe YCJa0BHS, AAHHBIC O KOTOPLIX HCMOJh30BAHLI MPH PACUCTe
HCHAPCHUA Pas3NIHYHLIMH METOAaMH.
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Pacxoxpenue B MeCAYHBIX 3HAYCHHSX HCNAPEHUS!, PACCUHTAHHLIX
FHAPOMETEOPOJOrH4YeCKHM METOJOM H N0 METOAY TemJaoBoro Oa-
JaHca, B cpelHeM cocraBasger *=12%, npu pasanwuuu B ce30HHBIX
sHaueHusx ucnapenus £3%. To ecth mo MeToay Tenmosoro 6anaHca
HCTIApEHHE ONpeNeNsIercsi ¢ TAKOH e TOUHOCTBIO, KAK H MO APYrHM
MeTo/llaM, CPeJHAs MOrPeliHoCTh OnpeaesIeHHs MEeCSUHBIX 3HAUYCHHIM
HCTIapEeHHA MO KOTOPBIM oueHuBaercsd B = 10—159%,.

Caenyer uMeTh B BH/Y, OANAKO, YTO HCNAapeHHe KaK OCTaTOY-
HbIM YJIeH ypaBHEHHs TenjoBoro GanaHca MPH COBPEMEHHON H3VyeH-
HOCTH PHJAPOMETEOPOJNIOTHUECKHX YCJOBHI ONpelesieTcsl JOCTATOYHO
HAJIe’KHO TOJBKO ISl OTHOCHTEJbHO HerJayOOKHX BOJOEMOB. DTH
BOAOEMBI OTJIHYAKTCH 3HAYHTEAbHOH OAHOPOAHOCTHIO METCOPOJIOTH-
UeCKHX YCJAOBHH IO IVIOLWIAAH M TEMIEPATypsl BOAL B BOAHON Macce,
B CBA3H C YeM IO OrpanHYeHHOMY YHCJY NYVHKTOB HalJI0JCHHI
MOJKHO BMOJIHE JOCTOBEPHO OXapaKTepH30BaTh HX TemJo3allachl
M pacnpejiejieHHe METEOPOJIOrHYECKHX 3JeMEHTOB II0 aKBAaTOPHH.
Hanporus, Ha oGIHPHBIX M TayGOKHX 03epaX BHIGOP THAHUNLIX
MYyHKTOB HaOJIOAeHHH NPy pasHooOpasHH TepMHYECKUX u Mopdono-
'MYECKHX YCJOBHH oOYeHh 3aTPyAHEH, BCJEJACTBHE Yero W olleHKa
FHAPOMETEOPOJIOrHYeCKOH 0OCTAHOBKH IO JIaHHLIM Ha6/I10/IeHNiT Me-
Hee HajeXKHa.

Pacuer tenmosoro Gasanca JIajoXKcKOro osepa, BLUIOJHEHMNBII
H. Il. Cmupnoso#t [79], nokasan, 4to mpH COBpeMEHHON H3VUeH-
HOCTH O3epa 3ToT paCdeT O0Ka3aJjoChb BOSMOXKHLIM BLITOJHHTE TOJALKO
npubauKeHino, 6e3 AOCTATOYHOH YyBSI3KH TNPHX0Jd-pacxoja TenJa.
HeBsiskn Gasanca B OTAENbHBIE MeCSIbl BeJMKH H AOCTHraor 30—
40%, 9ro HCKAIOUAaeT BO3MOMKHOCTb ONPEACACHHS HCIAPCHHS KaK
OCTaTOYHOro 4YJieHa 110 YPaBHEHHIO TelaoBoro GaJjaHca.

Meton Boanoro G6amanca mnpegycMaTpHBaeT pacuer WHc-
MapeHHst MO ypaBHEHHIO BoAnoro 6anaHca BojoeMa, TAe HCHAPCHHE
OLEHHBAETCS OCTATOYHbIM WieHoM GaJjiaica. DTOT METOA NPHMEHHM
AJyist 6eCCTOYHBIX M CJ1a0ONPOTOUHBIX BOJOEMOB, B OOLIEM pacxoje
BOJBI KOTOPBIX HCIapeHHe JOCTATOYHO BEMMKO, a JPyrHe CoCTaBJIAI0-
IHe BOAHOTO OaJjaHca ompeje/ielbl HA OCHOBAHHH HHCTPYMEHTAJb-
HEIX HaOMOZIEHHH JocTaTouno Hajexuo. Ma-3a nmorpemmioctd omnpe-
ACJIeHHsT ApPYrux (M3yuyenHbIX) KommoneHTOB OaJsianca, Bo3pacraio-
leH C CokKpalllendeM pacyeTHOro HHTEpBaja, MeETOH BOAHOrO
OajlaHca HeJOCTATOYHO HaJeXKeH /sl ONpelejeHHA HCHapenus 3a
OTAEJIbHbIE TOALI H TCM OoJiee MecHAlbl, OJAHAKO MPH OLEHKe HOPMBI
(cpeaneMIorosieTHelt BeJTHUHHBL) MCOAPEHHS OH MOMKET AaTh BIOJHE
YAOBJIETBOPUTCALHBIE pe3yabraThl. [Tocsieinee noaTBepxKaacTCs HTO-
raMy pacyera HCnapeHHsl ¢ NOBePXHOCTH ApasbCKOro Mopsi, BBIIOJ-
HenHoro A. E. Acapunrim. Ha ocHoBanuu nabaioncuuit HM GblaH jie-
TAAbLHO OlUeHenbl NPUXOJHbIe H AKKyMVJASIHOHHBIE COCTABJAAIOUIHE
Oananca MOps, a HCHAPCHHE ONPENCJeno KAK OCTATOYHBIN YJIeH
ypaBHeHusi BojHoro Gasanca. CorsacHo 3TOMY pacdery, HOpMa HC-
napeHusi ¢ nosepXHocTH Apanbckoro mops cocrasaser 940 mum, T. e.
OKasanach OJH3KOH K 1HOpMe ompedesieNHOH APYTAMH aBTOPaMH.
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Onpenenennias AcapusblM HOpMa HCIapenus ¢ NOBePXHOCTH ApaJib-
CKOrO MOPA OTJIHYAeTCs OT pPaHee BBHINOJHEHHBIX PacueToB Ha 2—
4%, T. e. COOTBETCTBYET IO TOYHOCTH JAPYTHM OLENKaM HCHapeHus,
NOJVUENHBIM HA OCHOBAHHH METOJ0B, NpeAyCMATPHBAIOIIHX HCITOJb-
30BAIIHE MACCOBBIX THAPOMETeOpoJorHYecKHX HaOJJMI0ONeHHH 1Ha aKBa-
Topun Apaabckoro mops. Ilostomy aid OHNEHKH HCHApPEHHS C TMO-
pepxHocTy GeccTOUHBIX M ¢aabonpoTOYHBIX BOJOEMOB 11€71€C000-
pasino HCOOAb30BATH MeETOJ] BojaHOro GasaaHca, ocolfeHHo B Tex
Jydasx, Korjia rHApoMeTeoposioTHUeCKHe yCeaoBHS OCCCTOYHOrO BO-
jloema H3yueHw cjnabo.

CyuiecTBylouie MCTOAbI pacyera Hcmnapenus, Oasupylomuecs Ha
pasJUYHOH NPHINHUMHAJABHOA OCHOBE, IIPH HAJHYHH COOTBETCTBYIO-
IIHX A4HHLIX HAOJIONeNHil HCIOAb3YIOTCS AJS B3aHMHOTO KOHTPOJSA
ICKOMOM BeMHYHHBI ucnapenus. OanHako 3To BO3MOXKHO TOJbKO AJSA
OTJAENbHBIX BOJOCMOB, BCECTOPOHHE H3YYEHHLIX B I'HAPOMETE0POJO-
rHYeCKOM OTHOWeHHH. B GOJLIIHHCTBE JKe caydyaeB, KaK yKa3biBa-
Joch Bellle, HaubOoJsiee pacnpocTpaHeHHBIM SIBJAAETCH FHAPOMETEOpO-
JIOrHY4ecKHil MEeTO,'H HMEHHO 3THM METOJOM Olpeje/siercss Henmape-
Hle C MOBEePXHOCTH BOJOXPAHHJHIL INPH COCTABJECHHH HX TeKYyLIHX
BOJANbLIX OanaHcoB. Pesyiaprarsl pacuera HCHapCHHSA € NOBEPXHOCTH
BOAOXpauUAnLL, 0006LICHHBIC B BH/E CPEeJHHX MHOTOJETHHX Xapakx-
TCPHCTHK, NpUBeaensl B Taba. 27.

Jlanubic, nomemennsle B Ttabsa. 27, onpeAeseHbl HA OCHOBAHHH
HATYPHBIX HAOMIOAEHHN Ha NepeyucaenHbiX BojoeMax, T. €. Ha OCHO-
BAHHH MaTepHaJoB, KOTOPHIMH aBTOMAaTHYCCKHM YUYTEHBLI CHelHgu-
YecKHE YCJOBHS, NPHCYLIHE Ka)KJOMY H3 BOJOEMOB. DTH YCJOBHSA
NPHXOAUTCA CIEIHAJbHO YYUTHIBATL NMPH pacuere HcCnapeHusi ¢ Io-
BEPXHOCTH HEM3YUEHHBIX O3ep HJIH HPOCKTHPYEMbIX BOLOXPaHHJHIIL
nyreM OLCHKH TpanchopMalud METEOPOJOrHYeCKHX 3IJIEeMEeHTOB
i CTeNeHH BAHSIHUA FJIYOHHLI 11a TEMIEepaTypy BOJIHIL.

MU3meHeHne ucnapeHusa ¢ BbiCOTOH MecTHOCTH. Jlanubie HabJqloe-
HUit Ha BoJloeMaxX TOpPHLIX pPaHOHOB CBH/JAETeJbCTBYIOT O TOM, 4TO
HcnapeHue 1Mo cBoel abcognioTHOR BeauuyuHe yObIBaer C BBICOTOH
MEeCTHOCTH 3a CUeT YMelibllieHHsI MporpeBa BOAOEMOB, KOTOpbie Xa-
pakrepuaviorcss GoJsicc HH3KOH TeMmepaTypoit BOJbI, Ye€M BOJOEMBI
PaBHHHHBIX pPalOHOB, pacloJiOKeHHbIe B TMpelejax TOH MKe LIHPOT-
HOH 30HBI, 4 TAKXKe 3a CUET HHBLIX VCJOBHH OCBEILEeHIOCTH H METeo-
POJIOrHYecKoi of6CTaHOBKH HaJ BOJAOCMOM. YMEHbIICHHE HCMapeHHs
¢ BLICOTOH WJJIOCTPHPYIOT AaHHLIe HA0JI0/ICHHH N0 HCTAPHTEJbHLIM
Oacceiinam maowanasio 20 M2, obobumennsie B. H. Peissuxom ang
repputopun Cpezauneit Asum (taba. 28). B yxkasaHHol Tabauue uc-
napeHue npeacTaBsieHo ero CYMMapHBIMH BeJIHUHHAMH 3a Oesnel-
HLlil ceson (mailfi—ceHTa0pb), OCPeAHCHHLIMU 3a S-JIeTHHH NepHOI,
CHIXPOHHBIA A8 BCeX HCHapHUTeJbHLIX OacCCHHOB.

O6uensBecTHbl GakT YMEHbIIENHST abCOMIOTHOH BEJHYHHBI HC-
MapeHns ¢ BBHICOTOH MECTHOCTH, OJHAKO, He HMeeT YHHBEepPCaJLHOro
Xapakrepa AAs pasJiHuiibiX TOPHLIX pPafOHOB, H B Ka)»XA0M OTJAC/b-
HoM  cayuae oOYCJIOBJAHBAEeTCHs  COYCTAHHEM  oporpadHUYecKHX
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TaGaunna 28

Hcnapenne, naMepensoe Ha wenaputenbnbix Saccefinax
B pasananniXx 3onax Cpenuert A3uu

Myusxr Bricora naa Henape- IyHKT Brcura nax Henape-

wal a0 zenni FP““"E:: MOP3, | yme, MM Hal MogeHH 1"““““";: MOPH, | mHue, MM
Hexan —9,2 1440 Boacy 489 890
Aurxaban 227 1140 | dpynze 756 720
Kafipakkym 350 1030 || Tpxenannck 1716 540

YCJAOBHH H OOLUEUHPKYAAUHOHHBIX MPOLECCOB, ONPEeASaSIOUIHX H3Me-
HeHHe MeTeopoJIOrHYecKHX 3JIeMEHTOB ¢ BhicoTol. [Tosromy npu pa-
CYeTC HCHapeHHsi ¢ BOjJioeMa, AAsl KOTOPOTO COOTBETCTBEHHO €ro
BBICOTHOMY [IOJIOJKENHIO He HMeeTcss JaHHBIX MEeTEeOpPOoJOrHYecKHX
HaO/1I0/leHHH, HCOOXOAMMO TMNPeABAPHTEABHO YCTAHOBHTHL 3aBHCH-
MOCTH METCOPOJOrMYECKHAX 3JEMCHTOB OT BBICOTBI MECTHOCTH, HC-
MoJb3yst I 3TOH Ledn HaGJaI0/ICHHA B PA3JHUHBIX BBICOTHBIX 30HAX
paccmartpusacmoit tepputopun. IlpumenurensHo k uaunbosee H3ay-
YCHTHBLIM TOPHLIM paHoHam 3axkaBKasbd TakHe 3aBHCHMOCTH YiKe
YCTaHOBJIEHBI H NOMCIUEHBl B JEHCTBYIOIIHX HOpPMaTHBax AJs pac-
Yeta ucnapenus [85].

[loMHMO BBICOTHOrO H3MEHCHHS METCOPOJOrHYECKHX Xapakre-
PHCTHK Ha HCOAapenmHe ¢ MNOBEPXHOCTH MaJblX IOPHBIX BOJ0OEMOB
BJIHACT 3aTCHEHHOCTb BOJHOH NMOBEPXHOCTH CKJIOHAMH 03€pHOH KOT-
JIOBHHBI. 3aTEHEHIIOCTh MOHHKAeT MPHTOK TemJa K BOAHOH TOBEpX-
HOCTH 3a cuer NMpAMOH H pacCessHHOH COJIHeUHOH paJaHallHH, IPHYCM
9(pexkr 3TOro NOHHIKCHHA pasiauueH s PasHBIX MecsleB roja,
BBICOTbl TOPHBIX CKJIOHOB, pasMepoB BojoeMa H Apyrux ¢akropos.
Onucanne npouecca 3ajfCPKAHHS TOPHBIMH CKJIOHAMH TPSIMOA H
paccesiHHOH COJIHEYHOH pajHALHH npHBeaeHo B pabore [73]. AsTO-
pamMu 370 paboTHl PCKOMCHJAOBANl METOA olpeaeseHHs Koahdu-
nnenta Kp, XapakTepu3yIOLLero yMCHbIICHHE MOTJIOLEHHON BOJON
COJTHEYHOH pajHalliH B 3aBHCHMOCTH OT BBICOTHI H KPYTH3HBI Gepe-
roBbIX CKJA0HOB. CoriaacHo pacuery, y MaJbiX BOJOEMOB, pacroJo-
JKEHHLIX Ha JHe riay0OKHX, KaHbOHOOOPA3HBIX KOTJ/IOBHH, YMeHb-
lIeHHe MOTJIOLUEeHHOH BOAOH COJNIHEeYHON pajHalHH MOXKET JOCTHTaTh
80—90%, a y o3ep, yacTHUHO 3aTeHAEMBbIX GEPeroBHIMH CKJIOHAMH,
spdexr ymenblicHHsT MPHTOKA Temaa cHuKaercsa go 10—209%. Oa-
HAKO 1 B 3TOM cJjiydae yMeHblleHHe MPHXO/la TelnJa CHHXKaer Hcna-
peHie ¢ BOAHOH MOBEPXHOCTH H, KaK NMOKasaJu HaOJI0JCHHA No Ha-
SCMHBIM HCIApPHTEAAM B JoJHHe p. Manoft AanMaaTHHKH, 3TO CHH-
meune cocrasager 10—15%. ITosromy npu pacuere wucnapenus
¢ MOBEPXHOCTH MafdbiX o3¢p (BOJOXpAHMJIMIL) TropHLIX PpaHOHOB,
pH YCJAOBHH BBINOJIHEHHS pacyera ¢ NpPeABapHTENbHbBIM BbIYHCJIE-
HHeM TeMmepaTypsl BoABl MO METOJAY TemyioBoro Gananca, CJACAyer
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VYUTBIBATL 3(G(}eKT yMenbUICHHA NOrJOUCHNOH BOJOH COJMHEYHOH
paanaunn. Ha KpynHeIX BogoeMax TFOpPHbLIX CTPaH HM3-3a He3HaAUH-
TeJbHOH JO/IH 3aTCHSAEeMON CKJAOHAMH BOAHOH MOBEPXHOCTH NOTEPH
MOrJOLICHIOM BOAOH COJHEYHOH pajHandH HEBeJHKH H MOIyT He
NPHHHMATLCS B pacyer.

BausHue BOJMHOW PACTHTEJBHOCTH HA HCMapeHwe ¢ BOJHOH NO-
BepxHOCTH. Boanasi pacTHTebHOCTH BJHSIET Ha HCHapeHne B ABYX
B3aHMONPOTHBONOJOKHBIX HANPaBJEHHAX: C OJHONH CTOPOHDI, 38 CHCT
ocaabaeHHsl CKOPOCTH BeTpa B NPHBOJHOM CJio€ BO3JyXa H YacTHY-
HOfl 3aTEHEeHHOCTH BOJIHON NMOBEPXHOCTH OT NPAMOH CoOJiHeuHofi pa-
JIHAIHH TPOHCXOAHT YMeHbUIeHHEe HCHAapeHHs ¢ BOJHOH MNOBEpX-
HOCTH; C JApyroii cToponbl, NOTEPH HA HCOapeHHe CYHIeCTBEHHO BO3-
pacTaloT, TaKk Kak pacTeHHss HHTEHCHBHO TPaHCHHPHPYIOT BJary.

KonnyecTBeHHas OUeHKa NOTEpPb Ha HCNapeHHe ¢ 3apacTamllux
BOJI0OEMOB NPOH3BOAHUTCA Ha OCHOBAHHH HAOMIOACHHH no Hcnapure-
JIAM, 3arpyKeHnbIM MOHOJHTaMH ¢ BOJAOJIOOHBOH PacTHTEJNLHOCTHIO.
Cnoco6 ycTaHOBKH HCNIAPHTEJA M CTENCHb HACHTHYHOCTH PacTHTEb-
HOCTH B HCnapHuTesae ¢ OKpPViKalolled ero cpeaoil onpeneiser jo-
CTOBEPHOCTh MNOJYYa€MBbIX Pe3yJbTaTOB, KOTOpPble, HMCHIO B CHJY
pas3JiH4YHs B YCJAOBHAX MPOHM3BOJICTBA ONLITOB, 0 HEAaBHEro Bpe-
MEHH NPHBOAHJH K TPOTHBOPEYHBHIM BhiBoxaMm, IlepBoHauaabHo
HabMI0/IeHHST MPOBOANIHCH Ha HCMAPHTENAX, VCTAHOBJEHHLIX H30JH-
POBAHHO Ha cCylle, BHE 3apocyieidl BOAHOH pPacTHTEJbHOCTH Ha BO-
noeme. PeayabTaThl 9THX ONLITOB [10KAa3aJ1H, YTO HCMapeHHe ¢ Hena-
pHTENIEH C PacTHTEJbHOCTBIO B 2—2.5 pa3sa mpeBHIIIAeT HCNapenHe
C Hcnapuredcii, sanojHeHHbX Bojgo#. C Apyro# cTOpoHbI, aHaJOrny-
Hble OMBITBHI, MPOBOAHBIUHECH B 3apoCisiX BOAONAIOOHBOH pacTHTE b-
HOCTH, OOHApPYKHBANAH 3HAYHTEJHHO MeHbllee MpeBHIlUeNHe Hcna-
perHs 3a cuer TPaHCNHpalMH, a B OTHAENLHLIX Caydasx faxke HMeJo
MECTO TNpPaKTHYeCKH MNOJIHOe COBNajeHHe Hcnapenus, H3MEpPeHHoro
NpH TNMOMOULH BOAHBLIX MCNAPHTCJAEH M HCNAPHTENEH C PacTHTE/b-
iocthio. Ilocsieanee, B uacrHocTH, HabGaonanoch Ha BAXp Kenrup-
CKOM, Ha KOTOPOM HCHApPHTEJH ObLIH YCTAHOBJIEHB B XBOCTOBOH €ro
yacTH, B 3apocsiX BOANOK pactureasnocty [14].

[To mepe HaKomIeHHS 3SKCMNEPHMENTAJAbHOrO Marepuara W Co-
BeplIeNCTBOBANHS METOAHKH HaOMIOACHHH NOCTENeHHO BLISICHAJACH
3aKOHOMEPHOCTL TPAHCOHPAUHH W HCNAPEHHS ¢ BOJHOH MOBEpX-
HOCTH, 3aTeHCHHOH pacTeHHsAMH, H BBISIBUJIHCh (pakTophl, BAHAIOLIHE
Ha 5TH mpoiecchl. Duiio o6HapyKeHo, 4To HHTEHCHBHOCTb TPaHCHH-
pallHd 3aBHCHT OT KOJIHYCCTBA PAcTHTEJBbHOH Macchl Ha CIHHHILY
naomann, ¢dasn pasBHUTHS PACTHTENLHOCTH H THAPOMETCOPOJIOrH-
YCCKHX VCJIOBHH JAAaHHOro roja.

Bausinie ruapoMCeTeOpOJIOTHUECKHX VCJAO0BHH, OlEeHHBaeMblx Je-
GHIUTOM BJAAXKHOCTH BO3AyXa, Na CyMMapHoe HClapeHHe (TpaHCHH-
panusi mJIloC HWCIapeHHe ¢ BOAbI, 3aTeHEHHOH pacTeHHAMH) ONHCHI-
Bactca 3apucuMocTbio, npeanoxennon T. M. Teanbyx [36] (puc. 18).
3Ta 3aBHCHMOCTh MOCTPOEHA MO CE30HHBIM 3HAYEHHSIM CYMMAapHOTO
HCMApPEeHHS, MOJVYEHHOTO M0 AAHHLIM HaOJIOAEHHH, BHINMOJHABUIHXCS
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¢pein 3apociicit BOAHOH pPAaCTHTENbHOCTH Ha BOJAOeMax W B JeabTax
KpynHeHwnx pek pasnauuHsix paionos CCCP. CymmapHoe Hcnape-
llHe Bo3pacraer ¢ yBeJHUEHHEM 3acCyLIJIHBOCTH paHoHa, CBHACTC/b-
croys 06 HAGHTHYHOCTH XOJ/a TPAHCHHUPALUH U HCIAPEHHS C BOAHOH
MOBEPXHOCTH, MNOCJAEHEee M3 KOTOPLIX NOAYHHSCTCS reorpaduue-
CKOHl 30HanbHOCTH. TakoH e 3aKOHOMEDHOCTH cJjeAyeT H TpaHc-
Hpaiys, BO3pacrawlilas OT CeBePHLIX PAHOHOB K IOXKHBIM, Ile NPH
Gosiee OJarompUATHBIX KJHMAaTHYECKHX YCJAOBHAX BOJHAs pacTt-
TeNbHOCTh AO0CTHraer Gonablueid MOLIHOCTH.

Loy MM/ MECRY,

R T b 0 72 Dmbar

Puc. 18. 3aBucHMOCTh CYMMapHOTO HCHapeHHs
(TpaHCIHpaLHs TJIIOC HCMapeHHe ¢  BOJb
MeMAY PacTCHHAMH) OT AedHUHTA BJAKHOCTH
pozavxa (no T. M. leanbyx).

1—7 — geavta p. Han, §—10 — maane ozepa Cesep-
woro Kasaxcranma, I[f-— geanta p. AMyagapbu, 12—
03. Puduwf Cakpwa, I3 — o3zepo Ha Adrae, 14—
nofista p. Gad.

B pesyabraTe oGoOHIEHHS] HAKOIJICHHOTO MaTepuana Habnioe-
HUH OBLJIO YCTAHOBJIEHO, YTO BOJAHASI PACTHTENbHOCTL HOBCEMECTHO
MOBBLIUIACT NMOTEPH Ha HCHAapeHHe, OfAHaKO B 30He H30BLITOYHOrO VB-
JIJAJKHCHUS CTEleHb 3TOro MOBBIEHHAS HUMKe, YeM B 3aCYHIIHBBIX
paioHax crpanbl. IIpu coBpeMeHHOH M3Y4YEHHOCTH BONPOCA HE Npe-
CTaR/JAAETCS BO3MOMKHBIM KOPPEeKTHPOBATh HCIADCHHE 32 CYET Tpalic-
MHpAllHH OT rojla K rofy H BHYTPH HCIapHTEJIbHOIO CE30HA, MO-
9TOMY JAEHCTBYIOLHMH HOPMAaTHBAMH IO pacyeTy HCHapeHHsl pexo-
MEH/yeTCsl BBOJHUTHL MOMNPABKH HA TPAHCNHPAUHIO TOIBKO B CE30HHOE
HCrapeHHe, onpelleieHHOe B CpefHeM 3a MHOTOJIETHHH nepHol. 3Ha-
yenue xoadduuucHTa AAA yuyera BAHAHHA AONOJHUTCALHOrO HCIa-
PpeHHsT ¢ 3apoclicii yacTH BojoeMa INpHNHMaeTcss A JeCHBIX H
necocrenubix pafionos CCCP pasubim 1,3, a 419 CTENHBIX H TOJY-
nycreiHHbix — 1,5. [lonpaBku BBOASITCSI B pacyer ¢ YYeTOM JOJH MO-
BEPXHOCTH BOAOEMa, 3apocillefi BOAHOH PacTHTEJbHOCTLIO, T. €. OHH
NPUMEHSIOTCST TOMBKO JJsi TOH YacTH BoAOeMd, KOTOpasi NOKPbiTa Bo-
NOJIOOHBON PACTHTENLHOCTLIO. YKA3aHHLIC 3HAYEHHA [IONPAaROK NpH-
MEHHMBI JIMIIL JJISi MAJLIX H CPeAHHX BOAOEMOB M NYXKAAIOTCH B CY-
HECTBEHHBIX KOPPEKTHBAX AA8 OOWMNPHBIX 3aPOCIHIAX NOBEPXHOCTEH,
rie A48 HX onpeaencHuss HeoOXoauMbl HaOGJUIONEHHA B KOUKPETHHIX
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VCAOBHAX H3yyaemoro oObekra. 3apacranpe BOJAHOH pacTHTE/L-
HOCTBLIO KPYHIIBIX BOAOEMOB, KaK MNOpPaBWJ0, HE3HAUYHTEJNLHO W
OTPAHHYHBACTCA V3KOH NPHOPeKHOH 30HOH, 10JA KOTOPOH HH-
yTOXKHa Mo orHowenuo K obueil naowand sepkana pogoema. Oj-
HAaKO 3apocii BOAOJAIOOHBOH pacTHTEIbHOCTH OOBIYHO MNOKPbLIBAIOT
o0 HpHbIE ACAbTOBbIE YUYACTKH pek, BIaJaiouiux B o3epa 3acyuliH-
BbIX oOsacreit. Ilnomwaau sapoceaeii B aeabrax pexk HMuau, Ceipaapbu
H AMYapbH HCYHCASIOTCS MHOTHMH COTHSIMH KBaAPAaTHBIX KHJO-
MEeTPOB; HX CYIILeCTBOBAHHE TOA/IepKHBAETCA Pas3/iiBaAMH MHOTOYHC-
JEHHLIX PYKaBoOB, KOTOpPHle OTBETBJAAIOTCA OT [JIaBHOro pycjaa Ha
TEPPHTOPHH JAeabThl. B 3THX YCAOBHAX MNPOHCXOAST 3HAUMTEJbHbLIE
noTepH CToKa Ha TPAHCMHPAIMIO H HCMAPEHHC C MOBEPXHOCTH MHO-
FOYUCJICITHBIX MaJiblX 03ep H 3amajiuil, PacloJIOKCHHLIX B JeJbTe,
VUECTL KOTOpbie NPH OTCYTCTBHH JICTaJbHBLIX TIHAPOMETPHYCCKHX
Habaaenuii Ha MHOTOYHCJCHHBIX pyKaBax /AeJbThl He Mpeacras-
Jgsiercs BO3MOzKHBIM. OOBIYHO rHAPOMETPHUYCCKHE H3MEPCHHS IMPOH3-
BOASATCS HA 3aMbIKAOUICM CHIPOMETPHYECKOM CTBOPE B BEPXOBbAX
JAesbLThl, B CBfI3H C YeM INMPHTOK B 03CPO MO JAaHHOH pexe JOJKCH
KOPPEKTHPOBATBCA AAaHHBIMH Ha0JI0eNHil 3a HCnapeHHeM W TPaHC-
nupauncit B geabre pexku. Takue Habaioaenus B nepuop 1953—
1958 rr. npoBoanaHCch B jAeqabre p. Mau, rjae HucnapeHHe ¢ BOAHOMH
MOBEPXHOCTH H3IMEPAAOCH MPH MOMOILLH Ha3eMHBLIX H MJaByuyuX HC-
napuTesei, a CyMMapHoe HClapeHHe — Mo HCnapHTeasiM ¢ MOHOJH-
TaMH TPOCTHHKA, KOTOPBIC YCTAHABJIHMBAJHCH CPCAH CCTECTBElNHBIX
sapocseii. Pesyabrarsl 3THX HaOM0/eHH TNOATBEPAHJIH LWHPOKO
pacnpocTpaneHioe MHCHHE O MOBLIIICHHH MCHaperdsi ¢ BOJAHOH no-
BCPXHOCTH 3a CUeT TPaHCOHpauHH pacTeHuH, uYTO HAIIO CBOE
OTpayKeHHe B HTOrax pacuera sojanoro 6ananca acabTthl p. Mawu, co-
craaennoro T. M. TeanOyx [35]. CornacHo mccaenoBauusm [enn-
O6yx, B geiabTe p. Mau B cpeaHeM 3a MHOroJICTHHH rom Ha ucnape-
ue W TpaHcnupanuio tepsierca 3,87 kM® Bojabl. YKa3slBasi Ha TO, YTO
NpH cocrasJiellui Bojanoro danganca AeabThl OBIAH Cclelanbl HEKOTO-
peiCc npeanoJioxenus, ynpoutaoune pacuer, I'eabdyx na npumepe
AOMOgANHTEeALHOro pacdera Oasanca aeabTsl 3a 1957-58 r. onenuna
pPe3vaLTATBl CBOHX HCCJACLOBAHHH JlJaHHBIMH THAPOMETPHUYECKHX H3-
MepeiHi, BbIMOJNABINNXCA B 3TOT MepHol| skcneaunueit ['mapo-
NpoexkTa Ha pykasax B aeabre p. Hau.

CorjlacHOo TrHAPOMETPHYCCKHM  H3MepeHHsM, TMOTCPH CTOKa
B geabte p. Minu cocraBuiu 2,9 kM3, a ¢ yyeroM 0CajfKoB, BbiNaB-
IHX B 9TOT NepHoJ, o0beM HCmapuBwedcad BOAbI ¢ JeNbThl COCTABHJI
4,34 kv* nporus 4,63 kw3, onpepenenusix I'ennbyx nmo meroay Boa-
Horo OGanaHca JenabTel. Dauskne 3HaYeHHs MNOJYYEHHBIX BeJHYHH
CBH/ICTEJNhCTBYIOT O JOCTOBEPHOCTH BHINIOJHEHHLIX pacueron, 0AHaKo
ekotopoe npessiitedne (0,29 kM®) norepn Ha ucnapcHHe no me-
TO/lY BoAHoro Gananca AeJbThl KOCBEHHLIM 00pasoM yKa3biBaeT Ha
HEKOTOpOEe 3aBblllieHHe HCIapeHud ¢ 3apacTalouluX BOLOEMOB, olpe-
JlejlenHoro no HaOJgwAeHdsaM  Hcnapureneii-tpadcnuparopon. Ha
(paxkT 3aBbiilelHss CYMMAapHOrO HCNAPCHHST HCNAPHTEJSAMH-TPAHCIH-
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patopaMH NOBTOPHO VKaseiBaerT bpacnaBckuii, moja pyKoOBOACTBOM
koroporo B 1969 u 1970 rr. Buimosnsance, HabGaioaenus 3a ucnape-
nuem Ha 03. 3aiicad B Aeabre p. UepHoro Mprbima. Habmojacnus
MPOH3BOJHJHCD NPH NOMOILH IIECTH HCMAPHTEJCH-TPAHCIIHPATOPOB,
YCTAHOBJEIHBIX B 3apocasaX TPOCTHHKA. ITH HaOMOAEHHsA NOKa-
JAJIH, YTO NPH YCJAOBHH COOMIOACHHSA HAEHTHYHOCTH BBICOTHI pacno-
JOKEHHSI KOPHEBOH CHCTEMbl PACTEHHH H BBICOTHI H I'YCTOTHI pacTe-
HHH B MOHOJIHTE H B OKPYXKaIOLIHX 3aPOC/ASAX CYMMapHoe HcrnapceHue
IIPAKTHYCCKH paBHO HCNAPEHHIO ¢ BOAHOH MOBEPXHOCTH.

Hanuune coxpansioumuxcsi A0 CHX NOP NPOTHBOPEUHBLIX CYiKJle-
HHH O BJAMAHHH TPAHCNHPAUHH HA HCHApPCHHE ¢ BOAHOH MOBEPXHOCTH
CBHAETEJNLCTBYET 0 HeoOXOAHMOCTH NMPOBeJeHHs AalbHeHlIuX Hccee-
JlOBaNKuK B 3TOH 06MacTH, W HCCOMHEHHO, UTO MPH OIEHKe MOTEepPb
Ha Henapenve ¢ oOUTHPHBIX NMOBEPXHOCTEH, 3apOCHINX BOAOMIOOHBOI
PACTHTEABHOCTHIO, HEOOX0AHMAa MOCTAHOBKA ClelHaJabHbiX Hab110/1e-
HHH, BBITOJHAEMBIX C MAKCHMAJbHBIM NpHOAHMKeHHEM O0OCTaHOBKH
9KCOCPHMEHTA K YCJOBHAM ECTECTBEHHBLIX 3apociiel BoA0MIOOHBOMH
pPACTHTEJIbHOCTH,

Hcnapenue c obGcoxmero Joxka Boaoxpanuauma. Hcnapeunne
C MOBEPXHOCTH OCYIUaeMBbIX Y4YacTKOB BOAOXPAaNHMAHLL 3aBHCHT OT
TeX e (PaKTOpPOB, YTO H HCIapeHHue ¢ BOAHOH MOBEPXHOCTH, @ TAKKE
OT XapakTepa rpyHTa M YPOBHS TPYHTOBLIX BOJ. DKCNMEPHMEHTAJb-
HbIX JAHHBIX, XapaKTepH3YIOLIHX HCHapeHHe H ANHAMHKY HCIlapeHHus
C OCYUIaCMbIX YYACTKOB BOJOXPaHMJMILN, B HACTOsiLleC Bpemsi Hel0-
CTATOUHO JJISi BCECTOPOHHEro ONHCAHHS ITOrO Mpouecca, a NoToOMy
npu HeoOXOAUMOCTH NPOH3BOANTL TOYHBIE H OTBCTCTBEHHbLIC pacuerhl
TpebyeTcAd NOCTAHOBKA Ha H3y4aeMoM BoOAoeMe CchHelHaJdbHBIX Ha-
Omogenuii. [lpubauxKennas ouenka HcnapeHusi ¢ NOBCPXHOCTH 06-
COXIIHX YYAaCTKOB BOJLOXPaHHJNIL OCYUIECTBJSIETCS B COOTBETCTBHH
¢ pekomengauusmu pabornt [85].

Coraacno 3tofi paGore, NpH MeVIEHHOM HOHHKEHHH YPOBHA BO-
JIOXPAHHJIHINLA H BLICOKOM CTOSHHH VPOBHS I'PYHTOBHX BOJ AT pafio-
HOB HEJIOCTaTOYHOro yB/a)KHelnus HcnapeHue ¢ o6COXUIHX VYaCTKOB
peKoMeHAyeTcd NpHHUMAaTL PAaBHLIM 23 HCnapeHHss ¢ BOAHOR 110-
BEPXHOCTH, a /U1 PAHOHOB A0CTATOYHOTO H H3OLITOMHOrO VBJaKHe-
HHSl — TAKHM e, KaK HCNnapeHHe ¢ BOAHONH NOBEpPXHOCTH.

[Ipi unTeHcHBHON cpaboTKe BOAOXPAHMHAHILA H YPOBHC T'PVHTO-
BbIX BOJI MOJA OOCOXIIMM JiOXKeM HHKe 2 M HCHAapeHHe 3a NepHO/Ibl
Oe3 ocaJKoB paccuHMThIBaercs 10 GopmyJie

E;= E e~ "™ (3.35)

tAe £y — HHTEeHCHBHOCTh MCHapenuss B MOMEHT BpemeHHu f; E, — nu-
TEHCHBHOCTb HCOapeHHss B HavyaJbHbBIH MOMENT BpeMeHH; {— npo-
AOJKHTENbHOCTh PAacyeTHOrO HHTEpBana B CYTKaX; € — OCHOBaHHe
HATYpaJbHbIX JOorapudMoB.

BeanuuHa E, COOTBeTCTBYET HCNAPEHHIO C NMOBCPXHOCTH MaKCH-
MAJILHO YBJAXKHEHHOH MOYBLI H PacCYHTHLIBACTCS KaK NPOH3BeACHNHE
HCIApeHHss ¢ BOAHOH MNOBEPXHOCTH BOJIOXPAHHJIMINLA B MOMEHT
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obunaxenus ero Joxa u Koapbuunenra k. Kospduuuenr £, npuHu-
Maercst paBHbeiM 1,3 AJA BOJOXPaHMJHIL, PACTOAONKEHHBIX B 30HE
HeaocTaTouyHoOrO YyBJAaMxueHuss, u 1,2—p paifionax AoCTaTOYHOro
H H30bITOYHOrO yBJa)KHeHHs. Pacuer Begercsl nmocaeAoBaTeNbHO MO
JAeKajaM, la KOHell KaXJA0# [eKajbl ¢ MOCJAeAYVIOIWHM OnpeaeenneM
CpeAHECYTOYHOH BEeJMHYHHLI H CYMMapHOro HCHapeHHs 3a Jexamuy.

BrimenpuseieHHble METO/LbI pacyeTa MPHMEHHMB /sl onpejesie-
HHS HCMapeHusi C MOBEPXHOCTH BOAB M obcoxiuero Jioxa BoJOXpa-
HHJHUL, HO HEJOCTAaTOUHBI AJA XapaKTePHCTHKH [AOMOJHHTEJIbHBIX
NoTepb CTOKA, BO3HHKAIOUIHX C 3aperyJiHpoBaHHeM BOJAOXPaHHJIH-
mamMu pek. Jlns oneHKH 3THX HoTeph MOMHMO cBeieHuft 06 Hcnape-
HHH C BOIHOH MOBEPXHOCTH HeoOXOAHWMO pacnoJarath AaHHbBIMH 06
HCHAPEHHH C 30HLI 3aTOIVICHHS, HMEBIIeM MeCTo NMpH OLITOBOM pe-
KHME DeKH.

[Morepu croka Ha HCMapeHHe C MOBEPXHOCTH BOAOXPaHHAMIL.
[Ipi Bonoxo3sficTBEHHBIX pacyeTax MPOEKTHPYEMbIX BOAOXDaHHJIHIL
HenapeHue ¢ 30HbBI 3aTOMJeHHs GyAyLlero BOJOXPAHHIHILA OOLIYHO
OLUCHHBAKOT MO Pa3NOCTH MeXKJAy oCagKaMH H CTOKOM PeKH B 3aMbl-
KalolleM CTBOpe, TMoJiarasi HcnapeHWe B 30He 3aTONJIeHHS PaBIbIM
ero cpejHeMy 3HaYeHHI0 Ha BoaocOope BoaoxpaHugHma. Mexny
TeM 3HaYuTeJbHafl 4YacTh 30HBI 3aTomyeHHs OyAyIillero BOJAOXpaHH-
JHIIa 3a4actyio OblBaeT 3aHATA MOAMEHHBLIMH YBJIaMXKHEHHBIMH
Y4acTKaMH ¢ BOAOJIIOOHBOH PacTHTEJbHOCTBLIO, HCHAPeHlie ¢ MoBepXx-
HOCTH KOTOPHIX 3HAYHTEJIBHO MPEBOCXOAHT WCHAaPeHHe C CVX0/0Jb-
MBIX YYACTKOB. DTO MOJOMKEHHE MOJATBEPIKAAeTCs AaHHBIMH HalaI0-
neunft Ha BAXp Kenrupckom [14]. B BepxoBbsiX 3TOro BOZOXpAaHH-
guma B 1960 u 1961 rr. Bennck HabGalofiennsi 3a HCMapeHHeM TNPH
OMOIILH BECOBBIX HCMApHTENECH € MOBEPXHOCTH YUYAaCTKOB pa3HoM
YBJI2XKHEHHOCTH: B NMOHMe ¢ BOJAOJMIOOGHBOA pacTHTENBHOCTHIO, Ha
NMCPHOAHYECKH MOJATONMACMOM NMPHYPE3HOM yyacTKe BOJOXpanHJAHILA
H Ha CVXOA0OJIbHOM vuacTke. DTH HAOJI0/ICHAS MOKasaJaH, 4To HCMa-
peHHe ¢ MOBePXMOCTH YBJAXKHACMBIX YUACTKOB 3HAUHTENbLHO MpPeBoc-
XOIHT HCTapenue ¢ cyvxo/loa, cocrasiafis B cpeanem okoao 70% mc-
napeHusi ¢ BOJAHOH NOBEPXHOCTH, B uesom HcnapeHwe ¢ nosepx-
HOCTH 30HBI 3aTOMVICHUA BAXP KeHrnpcekoro, onpefejseHHOC C yUeTOM
Beca MJIOLIANCH Y4YacTKOB PAa3JIMUHON YBJaXKHEeHHOCTH, 0Ka3aJoch
pasabiM 350 MM NpPOTHB €ro BeJHUHHBI Ha cyxogone — 174 mwm, T. e.
B 2 pasa npeBbllIaOUINM HCllapeHHe ¢ noBepxnocT Oaccefina pexu.
Tarofi KOHTpacT B 3MaYeHHAX HMCNAapPeHHs B 30He 3aTOIJIEHHS W Ha
BojiocOope, NPHCVINHA pafioHaM HeJOCTATOYNOro VBJAXKHEHHS, Be-
pPOATHO, He HMeeT MeCTa B 30He J0CTATOYHOro H H3OBITOYHOrO VYB-
JIaKHeHHA, OAHAKO H B 3TOM CAyYae pacnpocTpaHenHe Ha 30HY 3a-
TONJICHNA 3HAYCHIA HCHAPENus, onpeleJenHoro o pasnocTH Mexay
OCaJKaMH H CTOKOM B CTBOPE 3aMBLIKAaIONIEro THAPOV3Ja, MOMKer
NPHBECTH K CYLIECTBEHHBIM omnOKaM B ONpefeseNHH MoTepb CTOKA.
[Tocnennee obychoBsiuBaeTcs TakiKe HCAOCTATOYHOH MOAHOTOM H
upesMepnol repepanusalHell HCXOANWBIX JIaHHBIX AJf pacyera, He-
Kaloualled BO3MOKHOCTL vueTa CHeHH(HIeCKHX YCAoBHil CTOKa
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C 30HBI 3aTONJIeHHA. B CHJY yKa3aHHBIX NPHYHH HEOLHOKpAaTHbIE
MONBITKH OLEHHTH TMOTEPH CTOKa p. Boaru 3a cuer HcmapeHHs ¢ IMO-
BEPXHOCTH BoJdoXpaHuauil BoJskcko-KaMmMckoro Kackajna npuBOaHIH
K pasiiopeyHBBIM pesyJibTaTaM; pasHble HCCJACJ0BATEJH IIPHBOJAHIH
Hecoraacymolmueca Mexjay cobodl KoJHuecTBeHHBIE OLEHKH MOTEPh
croka or 2,4 no 12,1 km®*/roxg [90]. B mensx BuisicHeHHs Bompoca
O JAeHCTBHTEJbHOM 3HaueHHH norepb croka p. Boaru M. A. llukao-
manoseiM B I'. M. BepereHHHKOBOH OBl BbLINOJMHEH HOBHIH pacuer,
MpHYEM B 3TOM CJy4ae B KauecrsBe HCXOAHOr0 MarepHaJsa HCHOJb30-
pajquch GoJiee mMoJHbIe H AeTasibible gannbie. Mcnapenue u ocaaku
OLleHHBAJIHCh 10 JaHHBIM BOAHOOAJMAaHCOBBIX HCCJENOBAaHHIL, BHIMOJ-
HSIEMBIX PEryJifgpHO AJA BCeX BOJIXKCKHX Bojoxpauuauul. CeeneHus
O CTOKC B 30HAX 34TOIIEHHS ONpejeseHbl AJNS KaxAo# H3 30H IO
MarepHaaaM THIOHYHBIX A/ HHX PeK-aHaJoroB. YUYTeHBl pa3Mmephl
3epKajia BOAHOH MOBEPXHOCTH, KOTOPBIe B OLITOBHIX YCJOBHAX KoJie-
Oajqicbh B 3aBHCHMOCTH OT CE@30HHOr0 H3MEHCHHSI BOJHOCTH pEKH
B JOBOJILHO LIHPOKHX npefenax. B uwacrHocTH, ObJI0 nokasaHo,
YTO B BeCEHHHH MEpPHOJA MOBEPXHOCTh 3epKaJjia pekH npubiankanach
no pa3Mepy K BOJOXPAHHJHILY, ‘2 B JIETHHE MECSIbI COCTaBJsJA
10—20% ero naomiaan. B CBA3H C 3THM MOTEPH CTOKA MOACUHTHIBA-
JIUCh HE CO BCeH MJIOLIAJH 30HbI 3aTONJIEHHUS, a4 TOJBKO C JOMOJIHH-
TeJAbHOH mioumiaau satomyieHdss (Fyon).

Cxema pacuera moTepb BOJAbLl HAa HCHAapeHHE OCHOBAHA Ha ypaB-
HEHHAX, XapaKTePH3YIOIWHX CTOK [0 (Yer) H 1OC/IE COOPYIKEHHS

sofoxpanuiania ( Yer):
10 CO3AaHHsA BOAOXPaHHJINLILA

Yer="Yap+Y6. ip1 Ve, (3.36)

[JI€ lYnop — OOBEM TPHTOKA MO TJABHOH peKe, Yg mp — 00beM OOKO-
BOro MPHUTOKA K HepH(EpHH 30HBI 3aTOMJIEHHHA, Y. — 00BEeM CTOKa
C nJIouiagy npeanoJgaraeMoro 3aTonJeHus,

[ocJIe COOPYeHHS ROAOXPaHHJIUNLA

}’;r::ynp"i"}"ﬁ. np']"x 5L Eu. {3*3?}

rae X —ocaakH, Ey— HcnapeHHe ¢ MOBEePXHOCTH BOAOXPaHHJIHILA.
Cioit moTepb CTOKA # ONpEeAeNsercs Pas3HOCTLI0 ypaBHeHHH
(3.36) u (3.37)

gy Y By iy (3.38)

[Torepu croka, BhluHCJ€HHBIe NMo ypaBHeHHIO (3.38) pasgenbHO
Ui tengoro (anpeiab—oKTabpb) H XosoAHoro (HoAOpb—MapTt)
NEPHOZOBR M MO CyMMe 3THX BeJHYHH B I€JIOM 3a TOJ, B BHJe 3HA-
YeHHH, ocpejHeHHbIX 3a 1l-1eTHHH NepHOJ, CHHXPOHHBIH JJif BCeX
BOJOXpaHHAHL] KacKkaja, npusejensl B Tadba. 29.

Pacuerom o0Hapy:XeHO, YTO NOTEPH CTOKA HabJaIOAAlOTCH B Tell-
Joe BpeMsi roxa, a 3HMOH 0Oe3BO3BpaTHHIE MOTEPH OTPHILATEJBHHL.
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TaGawuwuwa 29

Cpeaune nmorepu croka p. Boarn 3a cuer ucnapenus

¢ opoxpanuan, Boaxcko-Kamckoro Kackaga sa mepuon
1959—1969 rr. (no H. A. lWlakaomanosy
u I'. M. Beperenunkoroi)

“3 Tenantit nmepuon Xoaoanuf nepuos (!
Boaox papHanite -

“-Et 0 MM u kM3 1 MM i Kn? MM i Km®
HeanskoBckoe 235 | 211 0,058 | —158 | —0,028 53 0,026
Yranyckoe 186 | 294 | 0,055 | —152 | —0,027 142 0,027
Pritnnckoe 4029 | 269 1,108 | —147 | —0,458 122 0,650
I'opLKOBCKOE 1220 | 356 | 0,414 | —141 | —0,179 215 0,234
Kamckoe 1320 | 265 | 0.340 | —I1556 | —0,140 110 0,150
BoTknuckoe 646 | 248 0.163 | —I158 -0,096 90 0,067
Kviibummesckoe | 4000 | 400 1.67 | —0,116 | —0,435 283 1,233
Caparosckoe 1250 | (432) | 0,543 [(—0.106)|(—0,139)| (326) | (0.410)
Boarorpanckoe | 2070 | 464 | 0,973 —94 | —0.223 370 0,751

[Ilppmevanue. Bo Bropoii rpade Tabannbl npHBeJCHEI Cpeanne 3a Ioj
sHa'eHdfl Fpou. [loTepn croka 3a Tenawuift H XoJA0AHLII nNepHOAL rofia NMOACYHTHI-
BaJHCL C HCNOABL3OBaHHEM CpefiHece30HHX sHavennit Faon.

B uenom Bomoxpanuauma Boskcko-KaMckoro Kackajaa Ha Jonod-
HHTeJbHOEe ucnapexne pacxoayior 3,6 kKm®/ron, uro cocrapasier
okos0 1,5% cpeanerogosoro croka p. Boarn y r. Boarorpana. ITo-
TePH CTOKA HMEIOT 30HaJbHBI XapakTep M BO3pPacTalOT no mepe
NPOABHKCHHA OT 30HbI H30LITOYHOrO K 30He HCAOCTATOUHOro VBJAaXK-
Hennud, uamensigch ot H0—150 go 200—250 MM aas ceBepHBIX BOAO-
XpaHuaum ¥ yseauunnsasck o 300—400 mm gas oxHbX. Pacuersl,
BHINOJHSABUIAECA Pa3/eJIbHO MO rojam, NoXasaH, 4To MOTepH CTOoKa
obaajgaoT 060ablIOH H3IMCHUYHBOCTBLIO, NPEBOCXOAALIEH H3MEHUYH-
BOCTh, HCMOJMbL3YeMbIX JJ51 HX onpejeenHs BeJHYHH CTOKa H ocan-
koB. Koapduuuenr sapranun rojosoro caosi norepb croka Cy nas

Bogoxpanuanm PoiGuHckoro n KyHOGbIIEeBCKOro COOTBETCTBEHHO
cocrapaser 0,70 m 0,40, 8 To Bpemss kak Cp  (ocankos) — 0,21

u 0,18, a Cﬂy—ﬂ.QB n 0,19. B ortenblble rofbl MOMXKeT H3MEHATHCH

He TONBKO 3HauyeHWe IoTepb CTOKA, HO H ero 3HakK, 4TO0, 0JHaKo,
HMEeT MECTO Ha BCceX BOJOXPaHHJHILAX, 32 HCKAIOYEHHCM pacnoJo-
JKEHHLIX B 30HE HEZO0CTATOYHOro YBJAAXKHCHHS.

ABTOpHI pacuera NnoTteph CTOKA A48 Bojaoxpanuiuuy Boazxkcko-
Kamckoro kKackajaa noa4epKHBAKOT, YTO NPH COOTBETCTBYIOUIHX pa-
cyetax HeoOXOAMMO YYHTBIBATbL pasMepbl TOJABKO AEACTBHTEIbIO
He3aJIMBaeMblX BOAAMH MaBOJKOB Y4aCTKOB 30HBI 3aTOonJenns BOJO-
XpaHHAHILA, T. €. ONPEJeNATb BeJHYHRY Fpon. OTHeceHnue ncnapeHus
C CYWIH KO Bceil naomaan O6yayuiero BOAOXPaHW/HILA Heolpas-
JIJAaHHO 3aBbllllaeT NOTEePH CTOKA, KOTOPbie NPH 3TOM YCJAOBHH AJA
Bogoxpanuauny Boskceko-Kamckoro Kackaja Bospacraior A0
4,8 kmM%/roa, T. e. OKasbiBaloTcs npeysesiHueHHbIMH Ha 309%.
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3.5. Mojn3eMuble KOMMNOHEHTBI: TMOA3EMHbIH MPHTOK,
NOA3eMHbI OTTOK, aKKyMyJsilus B rpyHrax Oeperos

[Togzemublec cocTaBJSIOLLHE SBJSIIOTCA HauMenee H3y4YeHHBIMH
sjeMenTaMu BoAnoro 6ananca BoAOeMOB, NMOCKOJbKY JJIsi HX onpe-
JleJICHAS HeoOXOAHMbI TPYAOEMKHE H AOPOrOCTOSUIHE I'HAPOreoJIori-
yeckne HaOJO/leHHs1 B pasHbiX paifioHax BopocbGopa, pasyH4alo-
HiHxcA nmo oporpadHH, JHUTOJOIHYECKOMY CTPOCHHIO H Xapakrtcpy
HANJACTOBAHHS BoJONpoBoAsAlluX rpynTos. Ha KpynmHbix BOJoeMax
npu OoJAbLIOH NpoTAXeHHocTH OeperoBoH JHHHH H PasHOPOAHBIX
reONOTHUCCKHX YCJAOBHAX AJA X BCECTOPOHHEro OCBCIeHHs HYXKHa
pa3BeTB/JCHHAA CCTh CICHHAAH3HPOBAHHBIX TIHAPOTEOJIOrHYECKHX
Ha6.I0aTeJbHBIX MYHKTOB, OPraHU3alia H 3KCIJAyaTalus KOTOpoH
conpsizkeHa ¢ BBICOKHMMH MaTepHAJbHBIMH 3aTpataMH, BJIOZKEHHC
KOTOPBIX HE BbI3BIBACTCSH MPaKTHYECKO HEOOXOJAHMOCTHIO NPH SKC-
mayatauud Bojoemos, [1ostomy coorBercTBylouine HaOJIOAEHHST HA
BoAoeMax 0OBIYHO HEe MPOM3BOAATCH, BCJAEACTBHE Yero NPH pacuerax
pojiHoro GaJjsaHca noji3eMHble KOMIIOHEHTBHI, KakK IpasBuJjo, He Y4H-
TBHIBAIOTCSH, 4TO, OAHAKO, AOMYCTHMO JIHIIbL MNPH YCJAOBHH HX MaJoro
yaeablioro Beca B ofuleM mNpHXoZe-pacxofe Bojbl. Mexjay TeM
y MIIOrHX BOAOEMOB FOPHLIX H NMPEAropHBIX PaHOHOB, a TaKKe y Ma-
JABIX 03€p NOJA3CMHblE KOMIIOHEHTHI HrpalT CYLLECTBEHHYIO POJib
B uX BOJAHOM Oajance, H B 9TOM cjaydyae Heo6GXoAHM XoTs Obl mp-
OJHMKEeHHBI yueT BCJAHYHHLI H 3HAKa MHOA3EMHBIX COCTABJAIOLIHX
Gananca. I'lo yyactuwo B oOlieM npHXoAe-pacxojie BOABI MOA3CMHbBIE
KOMIIOHEHTHI NO/APa3AesioTes caeayomum obpasom: 1) noj3eMHbIH

nputTokK — Vip, 2) nojasemubli orToK (puabrpamus) —V i u 3) akky-
MYJAALHA BOAB B rpyHTax GeperoB — Vy. IlepBblfi KOMIOHEHT OTHO-
CHTCA K NPHXOAHBIM, BTOPOil — K pPacXoJHbIM, TPeTHH — K aKKyMy-
JSIHOHHBIM COCTABASAIOIIHM OasaHca.

[loaseMHBIH NPHTOK CJaaraercd H3 NOJA3EMHBIX BOJA, ApeC-
nupyemsix BogoeMaMu. OCHOBHasi macca 3THX BOJA JIpCHHPYeTCs
peuHolt cerbio Oacceiina ¥ mocTynact B BOJAOCM BMeCTe C INOBEpX-
HOCTHBIM npHTOKOM. OAHAKO y MHOrMX TOPHBIX 03€p, KOTJIOBHIBI
KOTOPBIX OGBIBAIOT BBHICTJANBI KPYINHO3€PHHUCTHIM MATEPHAJIOM 3HAYH-
TeJbHOH MOLLHOCTH, PeKH ¢ HerJay0OKO Bpe3aHHBIMH JOJHHAMH He
APEHHUPYIOT BCEH BOJOHOCHOH TOJINH, H MO3TOMY 3HAYHTCJAbLHASN
qacTh NPHTOKA MOCTymaeT B O3¢pPO MOA3CMHBIM MyTeM B Buje MOA-
PYCJIOBBLIX MOTOKOB PEK, 4 TAK:XKe I'PYHTOBLIX BOJI, BCKpbiBaeMbiX Oe-
peraMi 03cpa Ha MEXKYCTbeBBIX M OeccrouHbiX yyacrkax. Yactb
MojA3eMHbIX BOJ| (HamopHble BOJbI) MOXKET NOCTynaTh B BHAC KO-
yefl wepes AHO BOAOEMa, YTO, OJAHAKO, Habjalogaercs NPH HAJHYHH
MAJOMOILHLIX ¥ KPYIMHO3€PHUCTBIX PYHTOB B NPHOPEKHOH YaCTH BO-
Joema n oObivilo HCe HMeer Mecrta B rayOHMHHOH 30He, rje pacnoJa-
FAI0TCS MEJKO3CPHHUCTHIE YIVIOTHCHHBIE TPYHTHI. B OTAENBbHBIX CJoy-
YasiX HAMoOpHLIC BOJALI BBIXOAAT B MpHOpexIon 00JacTH HJAH BHIIC
ypesa BOALI, B 3TOM CAy9ac Ha OCHOBAlHH H3MepeHHH HeoOXOXHMO
OINCHHTL JeOHT ITHX HCTOYHHKOB.

ae 115



Orrox (buasTpanms) ocyumecrBasercd oObIYHO B NpH-
OpexHOW 30He BOJOEMA B TeX CJAyvYasix, KOrja YKJIOH BOZOHOCHBIX
MJIaCTOB HanpasjedH B CTOPOHY OT BOjoeMa, 3a Mpejiesibl €ro noj-
3eMHOro Bojioc6opa, a JAHO BBICTVIAHO KPYMHO3EPHHCTBIMH TOPO-
aamu. Ocobento 3HAYUTENbHBIMH VTEYKH BoAbl MOryTt ObiTh B paiio-
Hax pacnpocTpanenusi 3axKapcToBaHHBIX mnopoa. B oTAe’abiibix
C/yyanx BO3MOMKEH OTTOK B Oosee ray0OKHe CJIOH, eciH ¢ HUMH Cy-
IIECTBYET CBA3bL Hepe3 NpoOHHIlaeMble TPYHTHI.

Y cmexublX o3ep duabrpanus yacro nHabawpaercsi uepes mepe-
MBIYKH, pasjlessionine KOTJOBHHBI 03€p.

AKKymMyansiuus B rpyHrax OeperoB naGnaiopaercs mnpH
nepeMenHOM VYKJIOHC TIPYHTOBBIX BOJA Ha NPHOpPeXHBLIX yyacTKax
BojOCMa, Ilé OHH NepPHOAHYECKH MNOANHPAIOTCH HJH JIPeHHPYIOTCA
CO CTOPOIBI BojloeMa B CBA3H ¢ H3MEHEHHEeM ero ypoBHi.

Poab noasemMHbiXx KOMNOHEHTOB B BOAHOM Oasance o3ep (BonoO-
xpauuaum ). Haxkonjennsie K HacToOsilleMY BPEMEHH NaHHbIE CBHAE-
TEeJALCTBVIOT O TOM, 4TO HauboJjiee pacnpocTpaHCHHBIM cpein mnoa-
3eMilblX KOMIMOHEHTOB SBJASIETCA NOA3EMHLII MNPHTOK, KOTOPLI
yyacTtsyer B BoAHOM OGanaHce mpeobaanaroulero Yucjia BHYTPEHHHX
pojoeMoB. OZHAKO POJAbL ITOrO SJ€MEHTa H COOTBETCTBEHHO HeobXo-
JHMOCTH CHEIHaNbHOrO yueTa ero npH BojiHOOAJMaHCOBLIX pacyerax
pasjiHyHa Yy pas3HbIX BOAOEMOB. ¥ KPYNublX BOAOEMOB PaBHHHHLIX
PaHOHOB MOJIZEMHBII MPHTOK MO CBOEMY YAEJbHOMY BCCY HEBCJIHK
H, KpOMe TOI'0, OH NPaKTHYECKH NOJHOCTBIO YUHTHIBAETCS COBMECTHO
C MOBEPXHOCTHLIM CTOKOM, MOCKOJbLKY PABHHHHHIE PEKH JPEHHPVIOT
HerayOboKo pacrnoJioeHHble BOJOHOCHBIC nJjacThl. TIpuMenurteasHo
K 3THM BojloeMaMm IpH BOAHOOAMaHCOBBIX pacyerax AONYCTHMO He
OCYHICCTBAATH CHEUHAABHOro yyera MNoj3eMHoro mnpuroka. HMuaue
O0OCTOHT JIeJI0 ¢ MAAbLIMH O3epaMH, MHOTHE M3 KOTOPLIX HMENOT 3Ha-
yHTeNbHOE NMOA3eMHo¢ nuraHHe. OHAKO rPYHTOBHIA NPHTOK B 3aBH-
CHMOCTH OT oporpa@uu MeCTHOCTH, JHTOJOrHYECKOro CTpoenus,
rayOuHBI 3aJieraHds BOJAOHOCHLIX TMJAacTOB H Bpe3a ualllH 03epa
MOJKeT OBITh pasJIHUYHBIM Jaxe VIS BOAOEMOB, pPacloJOXKeHHBIX
B OJH3KHX KJIHMATHYECKHX ycaoBuax. M3Bectno, wanpumep, uro
B cTenHbiX pafionax Kasaxcrana Hapsay ¢ o3epamMu co craGuibHbLIM
PEeXXKHMOM HMECTCH MHOr0 BOJOEMOB, CYIIECTBEHHO COKpaulawuinxcs
B pasMepax HJH jlaKe MOJHOCTHhI0 MepechiXalollHX B 3acyIlIiBbIE
nepuoawl. I[lepebie u3 3THX o3ep, oOwiuno Oonee rayGokue, 3HAUH-
TCJLHYIO YaCTh MPHTOKA MOJNYYAIOT 3a CYeT IPYHTOBLIX BOJA, a BTO-
peie— niockue, GaoaneobpasHbie, B OCHOBHOM MNHTAIOTCS TNOBEPX-
HOCTHBIMH BoAamu. OAHaKo, KaK TNMoOKa3ajJd pe3yabTaThl NoJeBoro
obcneloBanus JecatkoB Maablx o3ep CeBepuoro Kasaxcrana, Bui-
noanensoro 'ocyapCcTBeHHBIM THAPOJOrHYECKHM HHCTHTYTOM, Y-
OnHa BOMOEMOB J4JIEKO HEe BCeria SIBJSICTCS MoKasaTeseM HaJlHuus
HJIH OTCYTCTBHUS mnojaseMHoro muranusa. [Ipu ray6une, paBHOl 2—
3 M, oszepa Cesepo-Kasaxcranckoit o6aacTH H3-3a HIHPOKOro pac-
npocTpaHeHHs 3jech CaAa60pHABTPYIOMHX TPYVHTOB 006Jaal0T HH3-
KHM TNOJ3CMHBIM NMPHTOKOM, cocTtaBasiouuM He Gonee 15—209% o6-
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ero MOCTYNJAeHHs BOAbl B 0o3epa. B To e BpeMmsi aHaJOrHuHbIE MO
ray6uHe osepa B mnpeAenax KasaxcranCKOro MeEJKOCONOYIHKA,
B paitone BasHCKHX rop, oT/HYasch B uenoM Gosee BHICOKHMH BOA-
HLIMH pecypcaMH, OXHOBPEMEHHO XapaKTepU3YIOTCA MOBBINICHITHIM
M0/13¢MHBIM NPHTOKOM, KOTOPBIH COCTaBJIACT 40—60Y% B HX BOAHOM
Oanance.

Corsacko Boano6aJaHcoBBIM pacueraM, BhmoaHenHbiM M. A. An-
japeenodi [2], rpyHTOBBI NPHTOK B MaJjbic 03epa TOPHBIX PaiHoNOB
Cpennero n IOxnoro ¥Ypaaa cocranasier 15—20% oOuwero nprnxoaa
BOJB, A4 B CTeNHBIX paiionax 3aypaabs Bospacraer no 30—35%,
OANAKO TOCJAe/lHee HMeeT MeCTO TOJbKO Yy 03ep, 3anHMalouiux
MOHHIKEHHBble VYacTKH Meaypeunbix npocrpancrs. Osepa, pacno-
JIOJKEHHble Ha BO3BHIIIEHHLIX YYacTKax, He HMeIOT rPyHTOBOro IH-
TaHHS.

JOBOJBLHO 3HAYHTEALHBIM MOXKeT OblTb MOA3EMHBIH NPHTOK
B MaJble o3epa 3abosoueHHBIX paionos CubGupH, rie ero poJb BO3-
PACTACT ¢ YMCHBIIEHHEM CTENCHH 03ePHOCTH BOAOCOOpA, COOTBETCT-
BeHno HameHsisich ot 2 go 209% [68].

[Tonzemusifi oTTok (puabrTpanus) — O6ojee pejikoe siBjCHHe Ha
BHYTPEHHHX BOJOEMax, OJHAKO B OT/AC/ABHLIX CJAyYasix H NPEHMY-
IGCTBEHHO ¥ MAJLIX FOPHBIX 03€p OH MOMKET ABJIAThCA rJasieiied
pacxXoHoli cocrasasiomedi ux Boauoro Oananca. Menee 3sHaun-
TeJibHa poJib (puabTpanuy B Oasance KPYNHBIX BOJIOEMOB; B 4HacT-
HocTH, y 03. CeBaH B €ro ecTecTBeHHOM COCTOSIHHH QHALTpaUHs
cocraBasiia okono 4% obuiero pacxojga BOJLI, 4 CO CIyCKOM O3epa
na 13 m cokparunack a0 2%. Y MHOrHX MajbiX o3ep 3aCyHIIHBBIX
pafioHOB B CBSI3H C MOJIOXKENHEM HX YPOBHS HadJal0/aeTcsi NEPHOAH-
yeckoe H3MEHeHHe YKJOHA 3epKaJja MOoJA3eMHbIX BOA, B COOTBETCT-
BHH C 4eM OCVILECTBJSACTCA TO MOjA3eMHOe NHTaHHEe, TO QHJILTPAUHA
Boabl M3 o3epa. Ilogo6Hoe sipienue ormeyanoch Ha oszepax MunM-
Hpreimckoro mexaypeubsi Boabmoe UYebaube u Mafibanbik (46].

duabTpanus H3 BOJOXPAHHJHWIL BO3HHKaeT B Tex cCjaydasx,
Koraa ¢ 3amoJIHeHHEM BOJOXPAaHHAHILA €ro ypOoBeHb TMpeBbiliaeT
OTMETKY 3epKaja CPYHTOBHIX BOJL Ha BoJlopasjiesie CO CMEKHBIM
GaccelinoM. DTo, B YaCTHOCTH, MMeEeT MeCcTo Ha BAXP KaxosckoMm,
riae K ToMy K€ B TMPHUIJIOTHHHON 4acTH pacnpocTpaHeHbl 3aKapcro-
BaHHble MOpoabl. O/1HaKo, KaK NOKAa3aJiH pacuersl, OCHOBbIBAIOUIHECH
HAa JAHHBIX ACTAJALHBIX THAPOreosIorHdYecKux HaOGJIONACHHH, PacXol
(huabTPAUKH H3 BOAOXPAHHIHILA HEBEJHK M COCTaBAACT TOJLKO
0,3% pacxoaHoit uacti Gananca. Tem He MeHee y OTAEJbHBIX rop-
HBIX BOJOEMOB NOTEPH Ha (PHABLTPAIHNIO MOTYT OBITh 3HAYHTENBHLIMH,
i, B 4acTHOCTH, Y BAXp XpaMckoro oHn cocraBasior 20% obuero
pacxojia BOJbL.

OrHocuTeALHO HeGobINoi, HO 3aKOHOMEPHO H3MeHsolmeHcs
B COOTBETCTBHH C XOAOM YPOBHSl BOAOXPAHHJIHUIA ABJAAETCH BPEMEH-
Has aKKyMyJsillHsl BOAbl B rpyHTax Geperop, o ueM MOXHO CYIHTb
no pue. 19, Ha KoTopoM mnpeictapiiena sasucumocts Vo=](H) nas
naxp HosocnGupckoro [11].
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Poas mnoasemMHbIX KOMNOHEHTOB B BOAHOM 6ajgaHce BOJOEMOB,
Pas’yiHyHBIX MO pasMepaM H reoJOrH4YeCKOMY CTPOCHHIO, HEoAMHAa-
KOBd, H IPH HX HeDOJIBLIIOM VACJHLHOM Bece B OBIIeM MPHXOAe-pac-
XOA€ BOABI PABHHHHBIX BOAOEMOB MOMKET GHITh 3HAUHTEJILHON V BO-
ZI0eMOB TOPHBIX paioHoB. O6 3TOM CBHIETE/NbCTBYIOT JaHHBIE Tab-
Jaun 30 v 31, 3aHMCTBOBAHHBIC M3 Pa3JHYHBIX JUTepPaTyPHBIX
HCTOYHHUKOB, B KOTOPBIX NOA3EMIBIC COCTABJSIONIHE OMNPEICIATHCE
No BOJAHOMY OaJlaHCy WJIH Ha OCHOBANlHH Pacuera Mo THAPOTeoJorH-
YECKHM JaHHbIM.

BpemenHast axkkymynsuusi BoJAbl B TPYHTAX Geperos neseanka
B 00IIEeM NPHXOJAE-Pacxojle BOABl, HO MOXKET OBITh CYIICCTBEHHOH 1O
OTHOLIEHHI0 K aKKYMYJSIHOHHLIM
iy aic. cocrapiasiomum  6Gamanca. Pac-
UeThbl, OCHOBLIBAIOUIHEC HA JlaHHBIX
HabmoZenHt 3a yPOBHEM TIpPYHTO-
BLIX BOJ 110 mepH(epun BoAOXpa-
HUHIL Poibunckoro 1 HosocuGup-
CKOI'o, IMOKa3aJii, 4YTO B 3aBHCH-
MOCTH OT IIOJIOJKEHHH  YPOBHA
BOJ/IOeMa H CTelncH#H 3dKaJILbMATHPO~-
108 : L L 1L~ BaHHOCTH TrpyHTOB O6eperos, BO3-

0 M 0wemi pactatowteli co CTapeHHEM BOXOXpa-
Puc. 19. 3asucumocts pacxomop HHJIHING, BelHunHa V, Ha mepsoM
BOAL, AKKYMYyaupoBaHiion B rTpyn- H3 VKA3aHHBIX BOOOXPaHHJAHIL, CO-
Tax Ocperos, or ypopsd. Baxp llo-  ppacuo pabGore [13], wuamensiercs
BocuGrpcKoe. or 0,1 xo 0,5 kM3, a Ha BTOpOM —

or 0,1 xo 0,25 gm3 [11].

[IpuGamIKeHHBIE MeTOJbl pacyeTra noOJ3eMHBIX KOMMNOHEHTOB.
[TogseMupllti OPHTOK B COOTBETCTBHH C COCTABOM HCXOIHBIX
AAHNBIX onpejenasieTcs: 1) no ypaBHEeHHIO BOAHOro 6aJjaHca BojoeMa
HAH 2) METOAAaMH, OCHOBBLIBAIOIIHMHCSI Ha HCNOJb3OBAHHH THAPO-
re0JOTHUECKHX JAHHBIX.

[lo nepmomy MmeTomy mnoxseMHBIi NPHTOK ONpeAeasieTcs Kak
OCTATOYHBIH YJICH YPaBHCHHS BOJHOrO GajiaHca NMPH VCJIOBHH, 4TO
ApyTHe cocTaBiagioulye 6aanca J0CTaTOYHO XOPOIIO H3YYEHBI, a MO/
3CMHBIH NMPHTOK HrPpaeT 3HAYHTEJLHYIO posib B GajaHce W 3aBeIOMO
MPEBOCXOAUT NO CBOEH BeJIHUYHHE BO3SMOMKHYIO NOTPEITHOCTh onpeje-
JIEHHS1 «HAa3eMHBIX» KOMIOHEHTOB OanaHca.

Cpelin MeToJ0B, OCHOBBLIBAIOUIHXCS HAa HCIOJNb30BAHHH THAPOreo-
JIOTHYECKHX JaHHEIX, HaHOOJIbIlee PacIPOCTPAaHEHHE HMEIOT CJeLyIO-
ue: 1) pacyer mo ypaBHeHHIO ABHXKEHHS BOJHI B IPYHTax u 2) me-
TOM, 0A3HPYIOMIHKCA HA MPOU3BCAEHHH CKOPOCTH M IJIOILAIH.

B 3aBucHMOCTH OT XapakTepa 3ajicraHusi H KPYNHOCTH BOJIONPO-
BOAAUIUX IOPOJT TPOH3BOAHUTCS BLIGOP VpaBHEHHS [ABHIKEHHS, IO
KOTOPOMY TNPOW3BOAMTCS pacyer pacxoha IOJA3eMHOro IPHTOKA
(Qn). Haubosee mupokoe pacnpocTpaHeHHe umeer (opmyaa lapcw,
NpHMeNHMas B YCJOBHAX pPapBIlOMCPHOro JBHMKCHHMSA, KOTJa ccye-
HHA TMOTOKA OCTAlTCs MNOCTOAHHBIMH MO MVTH [ABHI)KEHHS BOJ 110
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oanopojaHoMy naacrty. Ilo sTum npusHakaMm (PaBHOMEPHOCTb ABHIKe-

111, OJAHOPOAHOCTb HMOACTHJAIONIHX NOPoj) AJs GOJbIIHX BOAOEMOB

IpeaBapuTeIbHO MPOH3BOAHTCH paHOHMpPOBaHHE HX BOA0COOPOB

¢ onpeAeNeHHeM THIHYHLIX /5 paioHa PUIHYCCKHX XapaKTepHCTHK
rPYHTOB.

®opmyaa JlapcH HMeeT BHJL

— H
Qu=BhK 7,

(3.39)

rie Qp B M%/cyTkH; B —mmupuHa moroka, M; fi— MOIIHOCTE TO-
toka, M; K — koadpdunuent dunbrpauun, m/cytku; H, 0 Hy— co0T-
BCTCTBEHHO OTMETKH VPOBHSI BOJABI (M) B JIByX CEUEHHSiX, pacmnoJio-
JKeHHBIX MO JJIHHE NMOTOKAa Ha PaccTOAHHH [, M.

dopmyaa (3.39) moxker OBITH MpHMeHHMA H K HAMOPHBIM BO-
JlaM TIPH YCJOBHH NMOCTOAHCTBA HX pacxoja.

3nayenusn KospduuHenTa (HALTPANHH onpejensiorcs Jabopa-
TOPHBIM CMOCOOOM JIHOO B MPHPOAHBIX YCJAOBHSAX — MyTEM ONBITHBIX
orkauek. CpeleHnst 0 kosdduuuenTax GuALTPAUHH, paBHO Kak 00
yPOBHAX TPYHTOBLIX BOJ, HMeIOTCA Mist OOJMbLIIHICTBA BOAOXPaHH-
JWIl, B NEPHOJ MPOEKTHPOBAHHA KOTOPbLIX NPOH3BOJAHUTCA THAPO-
reoJloruyeckasi cheMkKa pafioHa BOAOXPaHHANWILA C OpranH3aluci
nHaGa0enuii Ha BpeMeHHO HNeHCTBYIOLIeH CeTH KOJOJAUEB H CKBa-
HuH. [IpH OTCYTCTBHH JaHHBIX O (PH3HUECKHX CBOHCTBAaxX rpyHTOB
anaueHus xKoahdunuenta K aas pacucra NOA3CMHOTO NPHTOKA 3d-
HMCTBYIOTCS H3 CIPaBOYHLIX HOPMAaTHBOB, NOJYUYEHHBIX 06001ICHHEM
n1a6opaTOPHBIX H HATYPHBIX HCC/JICAOBAHHH NMPHMEHHTENBHO K TPYH-
TaAM Pa3HOH KPYMHOCTH H NMPOBOAHMOCTH.

Pacuer mojA3eMHOro NPHTOKAa METOAOM <«CKOPOCTE Ha MJIOLLAAL»
NMPOH3BOANATCA 1O (hopmyJe

Q,—= Fu—Bhnu, (3.40)

rane F—miaomaab KHBOrO ceuenus, M2, paBHas TMpPOH3BEACHHIO
Bhn (n— xo3dduuHeHT NOPHCTOCTH); u — JACHCTBHTENbHAS Cpel-
HSISl CKOPOCTH JIBH3KEHHS BOJBI B TOpPax, M/CYTKH.

JleficTBHTENLHAS CKOPOCTH lipeiacraBiser co0OH OTHOIIEeHHe Be-

v
JIHYHH o rie v— CKOpocTh ABHKeNHA BOJAbI, OTHCCEHHAH KO BCEMY

ceuenHio GuALTPYIONIEH MOPOJLHLI.

[ToMHMO YKa3aHHBLIX METONOB /Al pacuera noA3eMHoro nmpHToKa
HenoJab3yercss cmocol6 cpeskd NMOBEePXHOCTHOro CTOKa Ha rujaporpa-
(hax, BuINONHAEMOfi HA OCHOBAaHHH MPeABAPHTEJHHOr0 PaHOHHPOBA-
HuA BojocGopa BoJoeMa MO KIHMATHYCCKHM, OpOrpagHuCCKHM
H THAPOreoJOrHYCCKAM ycjoBHsiM. Takum o06pasoM, B HYaCTHOCTH,
OlleHeH MoA3eMHBIfi NTPATOK B 03. Jlagoxckoe [71].

B orjeapHBIX cJy9asx Tnoji3eMHLIH TPHTOK onpejleasiercda [0
Ganancy 'PYHTOBBIX BOA B KOTJOBHIle o3epa. Takoi meton Ouia He-
noas3zopan M. M. KanauHckHM npH pacuere MOJA3CMHOrNO MPHTOKA
n 03, Hcewlk-Kyab, B KOTJIOBHHE KOTOPOro 3HauUHTEJbHaAsi 4acThb
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PCYHOTO CTOKA PAacXO/JVeTCs Ha opolleiie CeJabCKOXO3AHCTBENIIBIX M0~
ned. Boga mo xkaHajgaM MEKXO3STHCTBCHHOH OPOCHTEJBLIION CeTH [o-
cTymaeTr B MellbllIHe KaHaJbl BOJOXO3SHCTBEeHIION CeTH, a OTTy/la Ha
mosad. Ha cBoeMm nyTH or BHIXOAA C rop A0 CeJbCKOXO35HCTBEHHLIX
VroAHil 4acTb CTOKA PEKH TepsAeTcs Ha (UABTPAUHIO B TPYHTHI,
OTKVJa HacTHYHO pacxojyercs Ha ucnapeHue. [loasemubliii MPHTOK
B 03epo OBl onpepeied Mo vpaBieHHK

Qn__"mpfpp_l"mu‘ x(p.u. :-:_} ~ O, J{.@B. x'["qnﬁ)n_!‘ﬂuq}n e Hrpi_ ‘5‘- {34”

riae @y, Dy x, Py x, Py, Py — 00beM DUIABTPANHOHHBIX IOTEPL COOT-
BETCTBEHHO H3 pyCel peK, MeKXO03fHCTBEeHHOH OPOCHTEJbhIOH CceTH,
BOAOXO3AHCTBENIOH CETH, HA NO0JAX, 38 CYeT aTMOC(hEepHBIX 0CaKOB;
@ — Ko3hPuuHeHT, YYUTLIBAKOINHI A0MK0 (PUABTPAUHOHHLIX MOTCPD,
NOCTYNAWUHX B TPYHTOBbIe BOAbl; M — ncnapenne ¢ TPYHTOBBIX
B0JA; A — H3MellellHe 3aNacoB IPyHTOBEIX BOJ,

PacuetoM, BHIMOJHEHHBIM 110 JaHHLIM 00 oObeMax 3abpanHHoOl U3
pPEeK M H3PACXONOBAHHOH BOJbI, NOCJACJHHE H3 KOTOPBIX OICHCHBI
C YYCTOM ONpEAeJeHHbIX IKCNEepUMEeHTaNbHO KOoaQdHIHeHnToB noJjaes-
HOTO AeHCTBHS pa3nblX 3BeHbeB OPOCHTEJLHOH ceTH, cocraBJieH Oa-
Janc MOA3eMHBIX BOJI HCCHIK-KYJbCKOH KOTJOBHHBLI B CpejHeM 3a
mectHaeTHHi nepuod. [lpu pacyere H3MEHEHHC 3aMacOB IPYHTOBLIX
BOJA (A) Obl10 NPUHATO paBHBIM HyJ0 (Taba. 32.)

Tat6auuma 32

bananc rpyaToBbiX Boj B KoTjaoBuHe 03. Hechik-Kyab
3a 1960—1965 rr.

MNMpuxox rpyuToBMX nog 3a cuet dmabnTpaumu, m?/c Pacxoa l"pﬂ;}r:ﬂm BOA,
M E KX ROLOX0 - Henapenue
ocagkop, | M2 pycea, | amiicTeen- |xoamfcTeeH-| c moaed, CYMMa c rpydaro- CI0K B
MO cerm, | MOl cern, oD npHxoaa | BLX BOA, baepa,
9 p & @ v H Q
M. X B.X u
4.02 47,3 5.64 9,61 1,76 68, 33 5,04 63,29

Oanospemenno Kamiauinckuii onpeacaus nojJ3¢MHLI NPHTOK 3a
TOT e MECTHJICTHHH MNCPHOJA [0 YPaBHCHHIO BojHOro OaJsaHca
03. Mcenk-Kyab., 3HaucHue NoJ3CMHOTO MPHUTOKA MO 3TOMY METOILY
OKa3ajoch PaBHLIM DD M®/c, T. €. pacxoxkK/jeHHe B HCKOMBIX BeJlH-
qunax @y cocrasuno 11%, uro MoXKHO cuMTaTh HPHEMJCMDLIM AJd
NPUOJHKCHHON OUCHKH MOA3CMHOr0 MPHUTOKA.

[lorseMHDH OTTOK (pUaAbLTpalHdA) U3 BojoeMa B Kax-
J0M OTAEALHOM CJydae onpejensieTcsl 1a OCHOBAHHH CHeNHAaJbHBLIX
HCCJIEIOBaHUil ¢ NOCTAHOBKOH HATYPHLIX HaOmoacHui. s npubiu-
KEHHOW OUCHKH (DHALTPAUMH HCHOJb3YIOTCS pAacueThl, OCHOBBIBAIO-
LIHecH Hd JAaHHLIX PeKOTHOCUHPOBOYNBIX HabJI0aennil.
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B cayuae ¢guabTpaluu dyepes BOAOPA3/lea H NMPH HAJHYHH OJIHO-
poanoro BOAONPOBOAfALLEro mjaacra AJasi pacuera (PUJALTPALHH
(M3¥/cyTkn) ucnoabsyercs ¢opmyaa demon—KameHckoro.

szg( Ayt hy g M0y, W ) (3.42)

2 ! 2

rae B —mupuHa noroka, M; Ay H Hy— MOWHOCTL notoka (M)
B 1epBoM H BTOpoMm OeperoBbix cedeHHsix (puc. 20); & — ko3ddu-
IHEeHT ¢uabTpalHu, M/cyTku; H; u Ho— OTMeTKH YpOBHSA BOJAB
B BojoeMe H peke; W —undunabrpanus, xapaktepHayiouias KoJii-
UECTBO BOJIE, MPOCOYMBLIEHCS CBepXy Ha NOBEPXHOCTh TPYHTOBLIX
BOJ, M/CYTKH; [ — pacCTosiHHC MEXKAY Ype3aMH BOAOEMa H PeKH.

Y | L | ¥

Puc. 20. Cxema ¢uabTpanuy depes BoAOpasied.

Beanunnel W u k onpefensiiorcs st BOZOPa3aedbHOr0 MaccHBa
10 JaHHBIM HAaTYPHBIX HAOJIONCHHH.

Y oraenbHbIX HeOOJbIIHX TOPHBIX 03€p, HE HMCIOUIHX NOBepX-
HOCTHOI'O CTOKa, OTTOK BOJbl OCYILIECTBJAETCA NyTeM (DHAbTPAallHH,
B TAKHX cayyasax BeJHUHNy Qg NPUOAHKCHHO OTEHHBAIOT OCTATOY-
HbIM 4YJI€HOM YpaBHellHd BoJiHoro Oanamnca JlanHoro BoJoeMa.

3a HEeBO3MOMKHOCTLIO OLCHHTh BapHaluio Beaudnd Qn n Qp noa-
3eMUBIH NPHTOK (OTTOK), OmpefeseNHblii TeM HJAH HHBIM CHocoboM,
NPHHUMACTCHA NOCTOSHHBIM H3 Iojla B roj.

AKKyMyassuusas BOAB B FPyHTax Oeperos, 3Hauu-
TeJbHAasl V BOAOXPaHUAHLL ¢ OOJAbUIOH TOJOBOH aMINIUTYIOH KoJe-
Oannsi ypoBHsA, oOHapy:KuBaeTcsi XOJOM YPOBHSI TPYHTOBBIX BOJ
B npubpexKHoii 30He Bogoema. Ha puc. 21 npencrasneno H3MeHEHHE
ypoBHs BAXP PHIGHHCKOro M XoJl YPOBHSI IPYHTOBBIX BOJ B CKBAXKH-
Hax, nmepsasi H3 KOTOPBIX pacnojoxkena B 52, a nocaennsis (msiras)
B 588 M or ypesa Bojoema. B ckBaxuHax, OJHKAHIIHX K ypesy,
XOJL YPOBHSI TPYHTOBBIX BOJI COOTBCTCTBYET H3MeHeHHIO YPOBHS BOLO-
XpaHuanmia, a nmo Mepe yAaleHHss OT HEro olyHiaercs CABHT ¢as
H YMeHblIenHe aMIVIHTY AL Koaebanusa ypoBus. Pacnoaarasa na6Jiio-
JCHHSAMH 38 YPOBHEM TPYHTOBBIX BOJI, MOXKHO ONpejejHTh pPaccros-
liHe, Ha KOTOPOM 3aTyxaeT BJHAHHE BOAOXpPAaHHJAMILA, H AJ4
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KaX/J10ro CTBopa CKBAXKHII MOCTPOUTH JACNPECCHOHHbIE KPHBBIC, COOT-
BETCTBVIOLIHE CAMOMY BLICOKOMY H CaAMOMY HH3KOMY YPOBHSIM BOJ0-
xpanuauina. [lnoutans cedeHud, orpanuyenias IpeaeJbilbIMH 10/0-
JKCHHSIMH  VPOBHSI TPYHTOBBIX BOJ, XapakKTepH3yeT 3amac BOJbI
B rpyvHTe (€2), oTHeceHuslit K eaunuuc G6eperoport auHuH. OcpeaHunB
siaveHHe Q [0 BCEM THAPOTCOJOTHYCCKHM CTBOPAM Ha JAaHHOM
BOJOXpaHHIHILE, onpejfenasiercs oOWHil 3amac BOABI B TFPYHTax MO
cdopmyJie

V,=8unl,, (3.43)

rjie |1 — HeAOCTATOK HACLILLCHUS, IPeACTaBJAAIOLLII cCOO0H pa3sHOCTh

5;? it LI ) W AT ORN S P 1 SR W T | e WL b i R NSNS T [ R M A M el
Yo W X X o W WX Xk ¥ M WO WX Y
1253 1354 1255

Puc. 21. HameHeHne YPOBHS TPYHTOBBIX BOJ B mpHOpexHoit zone siaxp Pu-
OHHCKOro,

[udps y JAHURE — HOMepa CKBaXKHH., JKHpHAA JHHHA — YPOBCHbL BOAL B BOJAOXPANH-
JHULe.

MeKYy HaJHYHOH BJAa)KHOCThIO H oO1lell MOPHCTOCTRIO rPpyHTA. 3Ha-
YeHHs | 3aUMCTBYIOTCA M3 J1a00paTOPHEIX ONpejesleHHH, BLINOJHsIe-
MbLIX IPH THAPOTEOJOTHYECKOH CbheMKe Ha BOXOXpaHHAHIIE; ls—
aanHa 6eperoBoit JIHHHH BOAOXPaNHJHUINA, oNpefessieMas B COOTBET-
CTBHH C MOJOXKCHHEM YVPOBHS BOAOXpaHuauIia. B uensx ynpolieHus
pacuera V, 3HadYeHHs 3TOro KOMMOHCHTA Cpasy ONpeAeNsioTcA He
TOJNLKO AJA TNpeAebHbIX, HO H AJA NPOMCKYTOYHBIX MOJOXKEHHH
vpoBHA BoaoxpaHuauma (fA). I'lo aTuM JaHHBIM CTPOHTCS 3aBUCH-
mocTh Vp=[(H), no xoropoint V,; onpenensiercss mo ypoBHIO BOHO-

XpaHuJHILA, H3MEPeHHOro B HavaJe H KOHIle pacuerHoro HHTEp-
BaJa.

3.6. AKKymMyJasiuusi B yawe Boaoema

AKKYMYJAIHOHHBIMH KOMIOHEHTaMH Bojanoro OaJjsaHca, Xapak-
TCPU3YIOULHME HakoleHue (cpaboTky) 3anacoB BoAbl Boloema 3a
HPOMEKYTOK BPCMCHH f, siBAfIOTCS: 1) aKKyMyJdsiiusi B yalue Bo-
aoema — Vy, 2) agKRKyMyJsiiHsg B PYCJOBBIX YYacTKaX T[PHTOKOB,
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PACMNOIOXKEHHBIX HHMKe 3aMBIKaIoNlero ruApOMETPHYECKOro CTBOpa
M BXOJAHOTO rujpoyaia — Vp, 3) akkymyJaslus BO JbJIY H CHere,
BpeMeHHo oceRIIHX Ha Oeperax B CBfI3H ¢ 3uMHeH cpaboOTKO# BO-
poemMa — Veg g M 4) aggyMmydasauua B rpynrax Oeperos — V.

Komunoneutsr Vp, Ven n u Vi, XapakrtepHbie B OCHOBHOM LIS
BOJOXPAHHJIHLL, N0 CPABHEHHI0 C M3MeHeHHeM oObema B yallle BO-
noema (Vy) uMeloT HebogblIOe 3HAUEHHE, HO B OTAENbHBIE MEPHOIHI
X 3HAYeHHe BO3PACTaeT, YTO, B YACTHOCTH, HMEET MECTO Ha MO/1b-
¢Me BeCEeHHero I0JOBOJbS, KOTJa B pycjaax NOANEpPTHIX PeK Bpe-
MEHHO AKKYMYJHDPYIOTCS 3Ha4YHWTeJbHbe o00beMbl Bogwl. Menee
BECOMBIM OKasbiBaetcs BausHHe Vey 5 U Vi, KOTOpbIE BO3J[€ACTBYIOT
Ha MPHXOA-PAcXoj BOJbl BO B3AHMHO NPOTHBOMNOJOMKHBIX HaNpasJe-
nuaX. [lpu rayboko# 3uMHel cpaboTke NMPOHCXOAUT H3DLATHE BOJHI,
3JaKJIOUYeHNoN B Macce cHera M Jbja, OCeBUIHX Ha Oeperax, HO B TO
e BpeMsl B BOAOXPaHHJHILE AONOJHHTENBHO K PeYHOMY NPHTOKY
MocTynawtT ob6beMbl BOABI, 3aaKKyMYJHPOBaHHbie BO BpPeMs BBICO-
KOro CTOSIHMs YPOBHA B I'pyHtax Oeperos. BecHolt uMmeer mecTto
obparHasi KapTHHA: C NOAbEMOM YPOBHA H CBJ3AHHLIM C HHM
BCIJIBIBAHHEM Mace Jibja, paHee OCeBIIHX Na Geperax, MPOHCXOAHT
OTTOK BOJBI B I'PYHTHI Oeperos.

Onanako H3-3a necooTBercTBUs B BeqanuyuHax Vi 5 0 Vi He HaG-
JI0JaeTcA MX TMOJHOH B3aHMHOH KOMIEGHCAaUMH, YTO, Hanpumep,
HMceT Mecto na BAXp PuiOHHCKOM, rje 3a pacyeTHbIH HepHOMA BeJH-
udHa Vg o coctaBuaa 0,42 gm?, a Vi — toarko 0,20 kM3,

Metoan onpeaenenusi Vew n 1 V), H3noxkeHus B pasn. 1, a Vo —
B pa3j. O HACTOSAULCH IJiaBHI.

[1aBHelillluM cpeiH AKKYMYJAINHOHHBIX KOMIIOHEHTOB, COH3Me-
PHMBIM € OCHOBHBIMH NPHXOA0-PAacXOJHLIMH COCTAaBJSIOUIHMH, SfB-
JgsieTcd HakomJaeHHe (cpaborka) B yauie Bogoema — V. BeanunHa
H 3HAK 3TOr0 KOMIIOHEHTa ONpeIeNsiloTCsi BHYTPHTOJOBBIM XOJOM
VPOBHSA BOAOEMA H €ro H3MeHEHHeM OT roja K roay.

Ha Boaoemax, rje ypoBenb KoJnebJeTcss OKOJIO HEKOTOPOro Cpej-
HEro ero 3nayeHus, KOMMNOHEHT V4, H3AMCHASCH MO BEJMHYHHE H 3HAKY
B COOTBETCTBHH C XaPaKTCPOM MOCTYIJICHHS H PAcXOJ0BaHHS BO/IbI
B roay, B LEJOM 32 MHOrOJIETHHH NepHoj OKasbiBaercss OJH3KHM
nymio. Hanporus, npu nanpasjieHHOM H3MeHeHHH YPOBHS eXKeroano
Oyzler UMeTh MeCTO CHCTeMaTHYecKoe H3MeHeHHe oOheMa Bojoema,
HEKOMIICHCHPYEMO€ eXKEroJlHbIM MOCTYIUICHHEM H PacXoJ0BaHHCM
BOJbI, HEPHDI[H"-]EEI{H T[{}HTGPHI{]IIIHEEH noagseM H NajgeHHe VPOBHH
B TEUEeHHEe rojla XapakTepHbl Iaa OOJbIIHHCTBA 03€p 30HbI H30bI-
TOYHOrO VYBJa)KHeHHS] W Bcex Bojoxpanuauil. HanpasienHoe #H3-
MEHEHHe YPOBHSA, CONMPOBOXKIAlONIeecsi H3MEHCHHEM pPasMepoB BO-
Joema, nmpHCyllle MaJibiM o3epaMm apHIHbIX obaacrel, rae HauOoJee
OTHETIHBO BBIPaXKeHO IHKIHYECKoe KoaeOaHHe VBIaXKHEHHOCTH Tep-
PHTOPHH, 4 TAKMKEC TeM H3 03ep, Ha KOTOPHLIX 3a CYeT BOJOXO3AH-
CTBEHHBIX MEpPONpHATHH Ha CaMOM BoOJOeMe HJH B ero OacceiiHe
ocyuiecTsagercss npeobpasoBaHHe NPUTOKa HAM croka. Hanpasnen-
Hoe H3MEHeHHe eMKOCTH BOJ0oeMa HMCeT MEeCTO, HampHMep, 1a
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osepax Hccwik-Kyap u CeBan, 0 yem CBHAETEJAbLCTBYET MNajeHue
YPOBHSA, (PHKCHPYEMOe BOJAOMEPHHIMH mnocrtamMH (pHuc. 22).

Ha o03. HMccoik-Kyabh B TeueHHe NocaeAHHX AECATHIETHH OTMe-
YaeTcsi JAeNnpeccHs YPOBHSA, ABJAAKINAACA, KaK I0Ka3aJH HCCael0-
BaHHsl, BeinoJueHHble B nochaejiHce Bpems B I'TH (T. I1. I'ponckas,
M. WU. Kpusoweifi), pesyabraToM [OCTENCHHO BO3pacTaiollnx oT
roga K roiy H3bBATHH NPHTOKA Ha OPOLICHHE B KOTJOBHHE 03epa.
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Pue. 22, MuorosieTHHil X004 VpoBHS BOAM no nocram 03, CeBaH —
o. Cesan (/) u 03. Meewg-Kyas —n. Tamra (2).

Ha o03. CeBan cucTeMaTuyecKoe [ajeliHe YPOBHSI BbI3BAHO I10-
BbilLIeHHBIM CTOKOM, AJf NoAJep:KaHus KoToporo sabupaioTcsa Jo-
NOAHHTEAbHLIE 00LEMBl BOABI H3 BEKOBBLIX 3aNMacoB o3epa Ha NHTAa-
Hue xkackaga I'9C na p. Pasaan.

Fogosolt Xoa ypoBHSI B 3aBHCHMOCTH OT YCJOBHH NOCTYIJIEHHS
H pacxo/loBallHsi BOJlbI HMeCT chneuu(H4YeCKHe 4epTsl V pPasHLIX BO-
noemoB. Tem ne meHee Jisi ozep Bcex paitonoB CCCP xapakrepiio
MOBLILIEHHEe VPOBHS B BCCeNHE-JeTHHH IepHOA, KOrjla NMPOHCXOJHT
TdsiHHE CHEera M Jbja Ha PaBHHHHBIX H TFOpPHLIX BoJgocbopax H mo-
CTENEHHOE MOHHUIKEHHE €r0 B OCeHHC-3HMHHE Mecslbl C JOCTHKEeHHeM
MHHHMAJ/IbHOrO YPOBHSI B IpeJABeceHHHIl mepHoA. Y BOJOXPaHHJHIL
HAWBBICIIHH TMOJABbeM VPOBHf, TakK K€ KakK y o03ep, HMeeT MecTo
B BeCCHHE-JETHHe Mecsllbl, a NaJeHHe ero, paBHO KakK JOCTHKeHHe
MHHHMAJIbHOTO MOJIOXKEHHS, NPOHCXOAHT PAas3aH4YNO B 3aBHCHMOCTH
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OT XO3AHUCTBEHHOI'O HCHOJb30BAHHA BoAoxpanuauuia (puc. 23).
Haunbosee 3nauynreJbHLIM OTJHUYHEM B X0J¢ VPOBHS BOAOXPaHHJIHIL
ABJSICTCA HACTYIJIEHHE CPOKOB OKOHYAHUS TOJOBOI0 LHKJA, 3aBep-
HIaouerocss HCEToOUleHHEM HakKomjaenmnbXx 3anacos soasl. FHa Boao-
XpanuaHilax MPCHMYUIECTBEHHO IMEPreTHYECKOro HCnoJAb30BaHHS
MHHAMA/JbHBIH VpoBelnh B Troiy Hnabamojgaercss BecHO#H, B NEpPHOA,
Ipe/ILECTBYIOULHI HANOAHEHHI0 BOAOXPaHHAHILA BOJAAMH BECCHHEro
MOJOBOALS; Ha BOJAOXPAHHJIMWILAX, HCIOJB3YCMBIX B OCHOBHOM J1J4

“HeM T -

800

250 — 600

Ty

<

ﬁ -

=

l?,f.ﬂ?— 400

& - |
Py MR T T YR B Al A NN TN (B (N B 1 S S

I v V Vil X Xl

Puc. 23. Touoroft X0J VYPOBHA BOAOXPANHJIKIL.

I — KyiGumenckoe, 2 — Kamckoe, 3 — l'opuEoBRCKoe (03€pOBHANAE YacTh),
4 — KafipakkyMcKoe.

OPOUICHHSA,— OCEHbIO 0 3aBCpPIIEHHI0O Cce30Ha noauBoB. Bece Boo-
xpanunuila na pexkax Boare, Kame, Inenpe, dony, Aurape, Enucee
u O6u nmo xapakrtepy rojloBoro xoja ypoBHH OTHOCATCH K MEPBOMY
THIY, CpeAHeasHaTCKHe BOAOXpaHWJHIla — Ko BropoMy THmy. Ko
BTOPOMY THNV TNPHMBIKAIOT TAKXKC BOJAOXpaNH/JAHILA, SBJAAKOINCCS
IBEHLAMH BOJAHOTPAHCHOPTHBIX M JICCOCIIABHLIX Marucrpaneii, u,
B 4aCTHOCTH, BOAOXpaHuJullla cHertembl Benomopcko-bBanrwuitckoro
KaHaJsa, 3anacel KOTOPBIX HCTOIIAIOTCH K KOHILY HaBHrauHoOHHOrO
neprona. I'ogosolt Xoa vposHs Xapakrepusyer coboil cezoHHoe H3-
MeHeHHe aKkymyasiuun Boabl V4 H ee poas B 6GanaHce BOI0OEMOB
B TeueHHe roja.

O6bem BOJAB, HAaKONJAeHHLIA HAH cpaboTaHHBI H3 YalwH BOJAO-
eMa, ONnpeaeasieTCs no YPOBHIO HAa HAYAJALIBIH H KOHEYHBIH MOMENTL]
pacueTHOrO HWHTEpBAaJia BpeMeHH H MOphOMeTPHYECKHM XapaKTepH-
CTHKAM O3€pHOH BamHbl HJIH JIOXKA BOJLOXPAaHHJHILA.

MopdomeTpHuecKHe XapaKTePHCTHKH BOLOEMAa H MX HM3MEHEeHMs.
Baxneftmumu TonorpaHycCKHMH XapakTepHCTHKAMH BojoeMa siB-
AsioTesi Kpupbie 3aBucumoctd F=[f(H) n V=f(H), npeacrasasio-
e cobofi ¢Bsiab H3MeHenus naowaau (F) u obbvema (V) Bomoema
¢ ero yposHem f. DT KpHBBIe COKPAUICHIIO HMEHYIOTCH KPHRBLIMH
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00BEMOB H TJIOWA/leH. YKa3aHHbIe KPHBBIE, B 3aBHCHMOCTH OT H3V-
YCHHOCTH BOJIOEMa H ero X03f4HCTBEHHOM 3HAYMMOCTH, COCTaB/ISIOTCS
Ha OCHOBAHHH MAaTEPHAJIOB PA3JHYHOH AeTaJIbHOCTH, onpeaensioniel
CTeTleHb COOTBCTCTBHS OYEPTAHMS KPHBHIX JEHCTBHTENBHOMY H3Me-
HEeHHI0O MOPGOJOrHYeCKOro CTPOCHHSI O03€PHOH YamH ¢ rayGHHOM.
HanGonee noctoBepHbie KpuBbie OOBEMOB W MJOMLAZell HMelOTCS
AN KPyNHEHIIHX BOAOXPaHHJIHIL H 03€p, AJAf TEPBLIX H3 KOTOPHIX
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Puc. 24. Kpunwe nmomaneii u obbemos Baxp TopbKOBCKOTO.

/ — obuine Kpuswe; [/ — uwacrtHele KpHBuLIe: [ — Bepxumfi yuacrox, Puibunckamg MAC —ec, Ty-
poBo; 4 — cpeAHNR ydacToK, c. Typoso —r. HOpbepell, 3 — AHXEHRAH yvyacrox, . HKOpbeseny —
Fopbkosckan T2C,

OHH COCTABJSIOTCA Ha OCHOBAHHH NOJAPOOHBIX NJAHOBHIX CBHEMOK
30HBI 34TOMJEHHA B NCPHOMA, NMPeALIeCTBYIOLUUN 3aMOJHEHHI0 BOJAO-
XpaHuaHlla, st BTOPBIX — HAa OCHOBAHHH JAETaJbHBEIX TPOMEPOB
C nocjiefyiollel BLICOTHOH IPUBA3KOH npoMmepHBIX npodwuaei na
MecTHOCTH. [lyisi 03ep, HMeWIMHX NPaKTHUeCKH TOPH30HTAJbHYIO
MOBEPXHOCTh, COCTaBJISIOTCA OOIHe KpHBLie 006beMOB H TNJOILAIEH
B IleJIOM HJIsi BCEro BojoeMa, /Il PeYHHIX BOAOXPAHHJHIL, Ha KO-
TOPHIX NMepHoAHYeCKH HabJuiogaercsi YKJIOH BOJHON MHOBEPXHOCTH —
JAOMONIHHTENLHO 4YacTHbie KpuBble oO6beMoB H naomageii. O6-
pasubpl KPHBBIX /Ui PEYHOr0 BOJOXPAaHHJAHINA TNpeAcTaBJeHbl Ha
puc. 24.

Boille ykasweiBasoch, 4T0 AJS1 CPEAHHX M MAaJbIX BOJOXPAaHHJIHIL
KpHBbie 00BbeMOB M ILIOMIAJeH 3a9acTyio COCTABJASIOTCH Ha OCHO-
BaHHH HEJOCTATOYHO IIOJIHBEIX MaTepHAas OB, B CBSI3H C YeM OHH OT-
JHUYAKOTCS MNOHHXEHHOH TOYHOCTHIO. JIMKBHAHPORATL OWIHOKH mMO-
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CTPOCHHST MOPGHOMETPHYCCKHX XaPaKTePHCTHK IMPH OTCYTCTBHH
JeTaJhHOH CBheMKH J0XKa, CBS34HHOH ¢ TpyaoemMkumu paboramu,
0OBIMHO He BLIIOJNHAEMBIMH [AJs1 MPakKTHYCCKH He3awJaseMbiX BOJIO-
XPAHHJIMIL JIECIIOH H Taekmnoil 30H, upespblyaiiHo tpyano. Oanako
VCTPAHHTD 3HAUHTCJALHLIE MOrPeliocTd MOPpGOMCTPHUYCCKHX Xapak-
TEPHCTHK, KOCBelno OOHapy)KHBaeMmble OOJbIIHMH HEBA3KaMH ITPH-
X0jaa-pacxofa BOABI, MOKHO H4 OCHOBAHHH BOJAHOOAIaHCOBLIX pac-
qetoB. Takoil mpHeM KOPPEeKTHPOBKH KPHBOH 00bheMOB OblI IHpH-
veren T. C. Aurtonoso#t B pabGore [3] ansi cpefnero no mJjouiaau
B/Xp Bepxueryaomckoro, pacnosoxennoro Ha tepputopuu Myp-
MaHCKoM obOmactH. MopdoMerpuueckne XapakTCPUCTHKH 3TOro BO-
JAOXPAaHHJIHILA COCTABJSJACL M0 MeJKoMaciutabHONH KapTe, NpHUYEM
n3MeHeHHe oO0beMa (mJaollagd) MeKIY FOPH3OHTAJSIMH onpefess-
J0Ch mo uurepnoasiuu, Takum oOpasoM, npHsma cpaboTKH BOJO-
XpaHHJHINA, cocTap/domas 7 M, oKasaJjach B Npejesax HHTepIo-
JAUPOBAHHOI, HAHMEHee Ha/JeXKHoH, yactu Kpusoit oonemon, Ha mne-
AOCTATOUHYIO TOYHOCTL KPHBOH 00BheMOB yKasbBaJo CyIlecTBEHHOE
PACXOK/ACHHE B 3HAYCHHAX NoBepxunoctHoro npurtoka (Qup) B Bo-
MOXpaHu/IHlle, KOTOPBIH OJAHOBPEMCHHO ONPEeNeNsasics ABYMS CHOCO-

Oamu: 1) no AaHNBIM THAPOMCTPHYECKHX H3Mmepelnuit u 2) Kak
OCTATOUMHBIH YJICH ypaBlienusi BoAHOro dasaHca:
an‘_—' Qract Qam (344)

rae Qrac — CTOK uepes BepXHeTYJOMCKHI ruapoysen, a Qax — aK-
KYMVJIALHA B Yaile BOJAOXPAaHHJIHLLA,

[lepsuiit cnoco6 npumensiics Mypmanckum YTMC (MYTMC)
IPH COCTABJICHHH TeKVIIHX (MecsunblX, ICKaJHbIX) BOAHLIX GaJjiaH-
COB, BTOPOil — B ollepaTHBHOI NpakTHKe IKCNAYATAIlHOHHOrO 0T/
Koasnepro.

ConocrapjieHne BeaHYHHB Qpp, onpepenennodn MYI'MC mo
CyYMMe CTOKa P€K, HHTAIWHUX BOLOXPaHUJIUIIE, ¢ COOTBETCTBYIO-
HHMH  BCAHYHHAMH Qpp, DoayuennsiMH Koasuepro, oOGHaApPYKHIO
MaJHyMe CHCTeMaTHYECKHX pacxoxjaenud B nux. IIpuw stom, Kak
MpasuJo, NPHTOK, onpejescHHLIR KodsHepro, CyllecTBEHHO 3aHH-
Kanacsg npH  cpaboTkax BOJNOXPaHWIHINA, BIVIOTH JIO0 MNOJYyUYEHHS
OTPHIATELHBIX 3HaYeHHH NPHTOKA, YTQ HE COOTBETCTBOBAJO JIEfi-
CTBUTENBHOMY MOJOMKEHHIO, KOHTPOJHPYEMOMY AaHHBLIMH THIPOMeET-
puuecKHX uamepennii. Hanporus, npH HalmoJHeNHH BOJOXPaHHIHILA
HMe/J0 MEeCTO CHCTeMAaTHYeCKoe 3aBBILICHHE IIPHTOKA IO pacyeram
Koasnepro. Otknonende B BCJAHUHHAX Qnp, onpenejneHHbx Koa-
IHEPro, MOTJI0 BO3HHKAThL H3-3a 1eJ0CTATOYHO TOYHOrO onpejesie-
HHSl CTOKa Ha IHApOy3Je, a TakKe H3-3a HeJ0CTOBEPHOCTH BBHIMHC-
geunsi Qun. Ommako danubie peryJqasipHoro KoHTPOJs yuyera CToKa
Ha I'9C cBUICTENBCTBYIOT O €ro BBICOKOH TOYHOCTH, B CBHA3H C YéM
norpemnocTs onpeaeneHuss Qup CJACAYCT OTHECTH TOJLKO 3a CYer
ominbok B onpegesenid Quyx, CBA3AHHLIX C HeJZOCTATOUHOH TOU-
HOCTBIO KPHBOIl o0beMoB. [TosTomy npejictaBHiOCh NeslecoobpasnbiM
OTKOPPEKTHPOBATL KPHBYIO 00BLeMOB, OIpeleHB B JHallasoHe
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OTMETOK, COOTBETCTBYIOUHX CJAHBIOA IpPH3Me BOAOXpaHH/JIHILA, 3HA-
UCHHS Qax HE3aBHCHMO OT KPHBOH 00BEMOB HO YPaBHCHHIO

Qll: [Qﬂp"!_ {Quc ik Quc” =="S QTEE ’ (3.45)

rae Qyup olupejesieH mo CyMMe CTOKAa peK, NMHTAIHX BOXOXpaHH-
aumie (no rujApoMeTpHueckHM AaHubiM); Qoc H Qye — COOTBeT-
CTBEHHO PAacXojbl BOJAbl 32 CYeT OCAJAKOB H HCMApeHHs C MOBEpX-
HocTH BAXp BepxuerysnoMmckoro.
3maucHust Qq, MOJyueHHBIE HA KOHKPEeTHhIC KaJleHZapHble OT-
Pe3KH BPEMCHH, COIVIACHO BOAOMEPHBIM HAOJIOJIEHHSIM, OTHOCHJIHCH
K COOTBETCTBYIOLLIEMY HWH-
fim BC _ TepBany ypoBHEH, H TaKHM
o obpasom Obla OCBelleH Bech
AHanason ypoBHeH, orpa-
HHUCTIHBIH OTMETKaMH
CJHBHOH MPH3MBLI BOJOXpa-
Huanma. Ha ocHoBanuu
BbIMOJIHEHHBLIX pacueTon
7% Oblla  NMOJy4eHa YTOYHCH-
Hasi KpuBasi o0LEMOB, KO-
TOpasl, Kak BHAHO M3 pHC.
76 25, cyulecTBeHHO OTJHUa-
ercst OT NOJVUCHHBIX ePBO-
layaablo B AHanasoHe or-
77— i METOK OT 70 no 80 M adc.
HcnoassoBanne HOBOM KpH-
BOH 0O'BEMOB CYLIECTBEHHO
76 cOMU3HI0 pesyabTaThi pac-
4eTOB Qpnp, oOnpejeaciHbBIX
ABYMS BBILIEC YKasaHHLIMH

ad —_

75 croco6aMH, W COKPaTuJio
0 2000 4000 W0 wemsiakn Gaganca.

Puc. 25. Kpuenie oObemoB Baxp Bepxuery- Hanexuoctsb KPHBO

JAOMCKOTO. 00beMOB, 0JIHAKO, He SB-

| — nepponavanvias kpupast, /] — yrouneumas xpu- JIAETCH €AHHCTBEHHBLIM YVcC-

TR JOBHCM 1PasHJIBHOCTH OTI-

peaesenuss Bedanunnbn Vi,
MOCKOJAbKY TOYHOCTL HOCJA€AHEH 3aBHCHT OT JIOCTOBEPHOCTH BBITHC-
JEHHSI CPE/IHEro YPOBHS, KOTOPBIH A0JIZKEH ONPEeNessiTbCH ¢ HCKJIO-
YEHHCM  OTHOCHTEJLHBIX KoJeOGaHHH ypoBHS, HCKaXaloIuX ero
ACHCTBHTEJLHOE TNOJOXKEHHe, H 10 NOKA3aHHAM TNOCTOB, B3aNMHO
YBA3SAHHDLIX B OTHOIIEHHH MX BBICOTHBIX OTMeTOK. [lostomy o onpe-
ACJNCHHA AKKYMYJASUHH HeoOXoJHMo yOeaHThCess B 10CTOBCPHOM
yBA3KE NOCTOB, KOTOpasi NPHUMCHHTENbLNO K 03€paM H BOJOXpaHH-
JHIIaM OCYILeCTBJSCTCS B COOTBETCTBHH ¢ PEKOMCHAAUHSIMH pa-
botw [62].
[IpH HemoctaTouHOM TOYHOCTH NEPBOHAYANBIIO TIOCTPOCHHBIX
KPHBBIX O00BEMOB M INIOUIaJell CO BPeMCHEM K TOMY IKC IPOHCXO-
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JINT HX «CTApPeHHe», 4TO HMeCT MeCTO B OTHOUICHHH BOAOXPanuJulL,
KOTOPBIE, B OTJANHYHE OT 03ep, HaXoAATcs B (hasze cTaHOBJCHHS CBOEro
pexknma, B ToM uHcae, # dopmupoBanus ux Joxka. M3 npaktHku
H3VUCHHST M SKCIMIYATAUHH BOAOXPAHHAHIL H3BCCTHBI CJAydYaH HX
OpbicTporo 3awjcuus, nandosee pacupocTPpaHEHHOro Ha TOPHLIX H
NPCArOpHBIX BOAOXPaHHJMLLAX, NIHTACMBIX PeKaMH, HeCYILHMH GOL-
oe KoJauuyecTBo HanocoB. OAHAKO NPOIECCH 3aHJEHHST HPHCVILH
TAKIKe M BOJOXPAHWIHULAM PaBHHHHBIX PailOHOB, rA¢ OHH B OTHO-
CHTCAbLIO CAabof CTeleHH BBIpaKeHbl Ha KPVOHBIX BOJOXPaHHJIH-
max u Oonee oruernuBo obGHapyKuBaloTcss Ha MmaapXx. Kak noka-
3anu HaOJMIOIeHHs Ha pAjde KPYNHEHUIHX BOJIOXPAHHJHIL, 332 NCPHOI
NX CYHIeCTBOBaHuA lpoH3olia gedopmaitnsg JoxKa, Bbi3BaHHAA TIPH-
BHOCOM B BOJIOXPaHHJHUIC TMNPOAYKTOB pasmbiBa oOpyluaouiuxcs
Oeperos, OTJIOKEHHCM HAHOCOB, BHIMAJAIONIHX H3 PEYHBIX MOTOKOB,
a Takie HAKOMJEHHEM OCTAaTKOB pasfoMXKeHusi OpraHHYecKHx Be-
IECTB OT 3aTOMJEHHOH PACTHTENLHOCTH H PaspylICHHS MJIaBYUHX
H morpebeHnbix TOppaHHKOB H mnous. [lcpedopmupoBanne Joxa
KPYyNHBLIX BOAOXPaHWJHILL B 3aBHCHMOCTH OT BO3pacrta Bojgoema H
ero Mop(goJIOrH4ecKoro CTpPOCHHA MNPOHCXOAHT C PasNHUYHOH HHTEH-
CHBHOCTLIO, Onpejensionied craauio xedopmainuu Jjgoxka. B uacr-
HOCTH, O MatepuaaaM, npejicrasjeHnbiM B padorax [11, 32], moxHO
C/esaTh BLIBOJ O TOM, 4TO Ha BAXP PBIOHHCKOM, rie K HactosileMmy
BpeMcHH CPOPMHPOBANNHCH YCTOHYHBLIE NPHOpPEKHLIE OTMENH, NMPO-
ecc aedopmalnuy J0Xka NoCTeneHHo saryxaer, a na dosee M0J010M
axp HoBocuGupckom npopoJizkaercst waoHakonjaenue u gopmipo-
BAHNE aKKYMYJATHBHBIX (popm peancda aHa.

Ha naxp Puibunckom okono 45% oOuteit naomanm iHa MOKpPHITO
HJOBLIMH OTJAOKEHHSAMH pasauudoil Toamunsl (ot 7 1o 70 ¢m), npu-
yem nHanboaee MOIHBIE OTJ0MKENUs NPHYPOUCHBI K Haubosaee noiu-
AKEeHHBIM yuacTkam ¢ raybunoi 15—20 M, 3aHHMaIIHM He3HayH-
TEABIYIO A0J10 00ILER MOBCPXHOCTH AHA.

Ha saxp Hosocubupckom x 1963 r., 1. €. uepes 7 zer nocae
nepekpuiTHa pycaa p. O6H, whoBble OTJONCHHS 3aHHMaNH 722 KM?,
nan 709% ob6uleir MOBCPXHOCTH JHa BOJOXPANHJHILA, a MecuaHbie
OTJH0KeHHA — 0KoJo 130 kM2 O6beM WIOBLIX OTJOKEHHH COCTABHJI
0,098 km®, uan 1,1% mnonnoro obGbema Bogoxpanmanma H 2,2%
noaesnoro o6bvema. K 1970 r. o6peM HIAOBBIX OTJ0MKEHHH BO3poc Ha
0,078 km? 1o miowajis pacnpocTpancHHs HJOB OCTaJdach NPAKTH-
HCCKH HeusMmenHOH. Hapsily ¢ 3THM pasMepsl mecuaHblX OTJOXKEHHI
noapocan u ux naowaab K 1970 r. yseawunsmach BaBoe. Takum
obpaszom, K 1970 r. TOABKO 3a CUe€T HJOBLIX OTJOMEeHHH OO HIT
obpem BojOXpanunnma cokpatuaca na 1,4%, a o6bem nonesnom
npuamnt — na 4%. HeckonbKko Menbiune HaMeHeHHsI B 06beMe CJOHB-
noft  npusmel BaAxp Ilumasnckoro Owviin  ob6Hapyxkenw IIHUTO
(Ilnmasiiekas ruapoMereopodioruueckast obcepsatopusi) 3a 9-ser-
ik nepuoa cyuiecTBoBaHus  Bojgoxpanundma ¢ 1952 no 1960 r.
KoanueeTso npHBHECEHHBIX B BOAOXPAHHJIHIIE MHHEPAJbHBIX H Op-
FUHIUCCKHX BEULeCTB, MOCTYNHBIIHX ¢ pacxoaom uanocos p. Jloua



H OOKOBLIX NMPHTOKOB (3a BBIUETOM CTOKd HaHOCOB uepes Llnmuiasau-
CKHil ruapoyaen, cocrasJgsniero He Goaee 2—39 ofuero nocryim-
JICHHS 11anocos), 3a 9-jgerhuit nepuoa onpegeneno [THHUI'O pasubim
27 man. 1. Ilpu mioTHocTH MOJOABIX HJOB, pasHoii 1,4, o6beM
orioxmenni cocrasua 21 man, M3, uau okoao 0,1% obmero o6meMa
BOAOXpaHHauIla. Dosee 3HAUNTENBHBIM 0KA3aJ0Ch MOCTYIVICHHE
IPOAYKTOB 00pyLIeHns Oeperos, cPOpMHPOBABIINX NPHOPEHHLIE OT-
MCJH M YaCTHYHO TPAHCHOPTHPOBAHUBIX B NpodvHaaabHYI0 06JacTh
BOIOXPAHHJUIILA.

HMamenenue eMKOCTH vYalld BoJIOXPAHHIHINA ONpejeseno Ias
€ro BCPXHEH YaCcTH B jguanaizoHe oTMeToK 29—36 m albc., B KoTOpoM
BO3MOXKHBI npeaedbiibie KojscOanusi ypoBusi. OObeMbl pasMmbiEa
(HamplBA) TpyNTa ONMpEAC]eHB MO Pa3uOCTH 06LEMOB BOJOXpAaHH-
JHULAa B OTCEKC, OorpanHuennoMm JAdHHHeR Oepera M oTMeTKaMu 29—
36 M abc., na Hauagenbin (1952 r.) u KoHeynw#t (1960 r.) MOMCHTHI
BpeMeHHn.

3a 9-1eTHHl nepHOA eMKOCThb dawn BAXp LluMasincKoro, Kak 3710
BHAIIO H3 TabJ. 33, H3MCHHJIACh HE3HAYHTEJbLHO, COKPATHBIINCHE (Ha
pasnsix orMerkax) na 1,6—2,0% mno orHOWwEHHIO K mMepBoHauaJb-
HOMY o0beMy. ITH He(OJbIIHC H3MCHEHHsT 06bemMa, HecMOTPS Ha
HHTEeNCHBHOEe nepedopmupoBanie GeperoB, HMeBHIEro MECTO Ha
HavyaJbHOH CTafHH CYLICCTBOBAHHS BOAOXPAHHJHWINLE, 1O-BHAHMOMY,
00BACHAIOTCA TEM, YTO HAPSALY C OTJOMKEHHEM HaHOCOB, COKPALLaK)-
HHM o0beM BOJIOXPAHHJHILA, MPOHCXOAHIO HEKOTODOE VBEJHUEHHEe
Cro mJollaad 3a cuer cJiBHra OpoBkH Oeperos.

TaGawmuwa 33

Hamenenune obwema Baxp Llumasuckoro 3a nepwoj

1952—1960 rr.
OO rey, Man. m? H Obbem, MmaH. m?
ﬂrﬂemaﬁ OrMmeTka ;

RS et 1952 r. 1960 r. ey 1952 r. 1960 r.
29,00 8 920 B 755 32,00 14 301 14125
29,50 8 999 R RIK 32,50 14 404 14 230
30,00 10 530) 10 365 34, () I8 765 18618
30,50 10 618 10 453 34,50 18 B84 18 742
31,00 12 318 12 150 36,00 23 BA0 23 746
31,980 12416 12 248§

B nacrosmiee Bpems npouecc OeperooOpyuienusi na Baxp Llnwm-
JAHCKOM 3aTyXaeT, B CBA3H € YeM na 0003pHMYI0 NMepCHeKTHBY HeT
OCHOBAINA OXKHAATh CKOJBKO-HHOY/b 3HAUHTEJBIION0 U3MEHeHHS
obbeMa 3TOro Bogoxpauuauina, K TakoMy Ke BBIBOJY NPHBOJAT
pe3yabTaThl pacyera 3aMJICHHA BoJoxpaHuauul lHenpoBckoro kac-
Kaja, BBHIIOJHeHHbIe To Martepuanam HaOmoaenui 3a nepedopMu-
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posBanuem OeperoB M JaHHBIM O HaJjance HAHOCUB MHTAIOUIHX PeK
[34]. MToroBble panubie 3Toro pacuera npHBeleHbl B Tabua. 34.

Tatbauwpwa 34
CpenunerogoBoe 3anaenne sogoxpauuanu Jinenpoeckoro

KacKana
Ilorepa obwema, o
Cpexnui canil L pilrdesa " Ty oSt
Bogox panuaune OTAOMKEHH,
MM 0ANOro MC [ TBOIG
Kuesekoe 1.8 0,05 0,07
Kpemenuyrekoe ao 1965 r. 3.4 0,06 0,17
Kpemenuyrekoe nocae 1965 r. 3,1 0,05 0,16
JIHENpOA3epKHHUKOE 2,9 0,13 —
Jducnpopckoe uM. Jlenuna 7 0,09 0,12
K axosckoe 7.6 (0,09 0,14

B oTanune OT paBHUHHBLIX TEPPUTOPHI B FOPHBIX H NPeAropHbIX
paHonax 3aujcHHE JaxKe KPYNHbIX BOJAOXPAHHJIHIL HiaerT Oojec HH-
TE€HCHBHO, 4TO, B YA4CTIOCTH, OBLIO0 OOHAPYXKEHO ACTAJbLHBIMH NPO-
mepamu BAXp Kaiipakkymckoro B 1966 r. Pesyabtatel 3THX mpo-
Mepubix paGor B. H. PefisBuxom Obiim comocTasJensl ¢ MarepHa-
JlaMH TEePBOHAYaJbHOH CBHEMKH, Ha OCHOBAaHHH Yero YCTAHOBJEHO,
uro 3a 9-1eTHHH NMepHoj| CYUIECTBOBAHNS BOJOXPAHMIHILA €r0 MOJ-
HLlE 06beM cokparwiacss Ha 160 man. M3, wau na 4%. Tlpu stom
H3MEHEeHHEe EMKOCTH OKa3aJoCh HCOJAMHAKOBLIM HA PasHBIX UACTSIX
BOAOXPANHJHILA; 34 CYET OTVOXKCHHUS MHHEPAJAbHBIX TPYHTOB H HJIOB
MepTBBIii 00bem cokpatuacs ma 300 man. M3, wanm na 20% srtoro
oO0bema. OJHOBPEMEHHO 00heM NOJE3HOH UPU3MBI  YBCIAHUHICSA
npumepro Ha 140 man. M3, nwian Ha 5%. [TocaeaHee B HEKOTOPOIl cTe-
MeHH OOYCJOBJIEHO TEM, YTO HMCHHO B Npejenax moJesnol MpHaMBl,
B MEJKOBOJHOH BEpXHCH 4acTH, BOJAOXPaHHJHILA B TEepPBLIE TIOMbI
IKCINTYATAHH TTPOHCXOAHJH MPOCAJKH T'PYHTOB, NOHHMKAIOULIHC €ro
JIHO. SIBJaenne npocajok JECCOB HPH CMAYHBAHHH, N0 CBHACTEJNLCTBY
psiia uccaenoparenein (P. M. Bopowos, B. A. 3amapun, 3. B. Ka-
JALIPOB H [Ip.), H3yYaBIIMX (PU3HYCCKHE CBOHCTBa 3THX MOPOJ, Xa-
paKkTepHo jAas HAYaJabHOH CTALHH HX YBJAAXKHEHHS, UTO A4 YCJAOBHI
KafipakkyMcKoro BOAOXpaHHJHULA OBLIO MOJTBEPMKACHO NpPOMEp-
HeiIMH paboramu, BuinogxenubiMu [O. HW. Hsanoseim B 1959 r.
CneMKka nokasana, 4To HNPOCAjJKH IPYHTOB OBIIH pacnpocTpaneHbl
Ha miaomaad 150 km?, cocrasasiiouleit okoso oAnol TperH obilel
MOBEPXHOCTH J102Kd BOAOXPAHN/ININLAE, a4 CPeAHCE NOHHKEHHe [HOBepX-
HOCTH JHA Ha 3TOH myoulaau cocrasjsao 0,4 M upH npocajgkax Ha
OTAENBbHLIX y4acTkKax ee g0 2 M. Hapsaay ¢ stum 3a 9-mernuii me-
puox 3a cuer capura Oposku oOpyuiaembix GCperos miomaib 3ep-
Kaja BojaoXxpaHuauina, no gavdbiM B. H. PefisBuxa, yBeanunsach
npu ormerke HILY na 30 kw2 Tem ne wmernee, jaxe npu HaJuuuu
OGaaronpHATHLIX YCIOBHH, CNOCOGCTBYIOUIHX YBEJHYCHHIO TOJE3HON
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€MKOCTH Ha HauajbHON CTaaHH 3KCIMAyaTallui, B 3TO BpeMs BCe XKe
MPOHCXOAHJIO 3au/eHHe BoAoXpaHuaHmla. B naabHefiueM 3ToT mnpo-
necc OVACT HATEHCHPHUHPOBATLCA, NOCKOJBLKY CO CTapeHHEM BOJO-
XpanuJuiila NpPeKpaTarcs ABJCHHA, TOPMO3SIIHE YMCHLIICHHE €M-
KOCTH BOAOXPAHHJMILA, YAaCTHYHO KOMICHCHPVIOUIHE COKpalleHne
ﬂﬁ'hE‘MH BOIOXPANHJHILA 23 CUeT 3aHJCHHA.

Janjenne TakKe HHTEHCHBHO pas3sBHBaeTcsl a MaJblX BOJOXpa-
HHJAHLIAX CTCHOHBIX H JICCOCTCHHBLIX PafioHOB, B npejenax KOTOPBIX
HMeeT MeCTO HHTEHCHBHAs 3PO3HS NOYB, cONpoBOKAalonlasics oOpa-
soBanuem osparos. l1puBnoc NpojiyKTOB CMBIBA MOYBLI H OTJ0XKEHHE
HX B yallle yrxe B NepBbie rojbl IKCnayataiui obpasver CIJONIHON
YEXOJ OTJOKCHHHA Ha jAHc Bojoxpanuanina. O6 3tom, B HaCTHOCTH,
CBHIAETEJLCTBYIOT pesyabrathl Heeaeaosanuii JI. B. SIikosaesoi, n3y-
YaBmCH 3auaenne HeGOJLIIOrO BJAXP YCNCHCKOrO, pacloIOXKCHIIONO
na reppuropun Kypekoit obaacru [93]. Boaoxpaunuinue YcneHckoe,
pBeacHiloe B Kcnayartanuio B 1954 r., umeno miomniaih 3epKaJa
0,805 kM2 n 06bem 2500 Tohic. KM3. Yepes 5 aer (1959 r.) auno sono-
XpaHuJaHila ObLIO MOKPLITO OTJOMKEHHAMH, Cpeanas MOIIHOCTh
Kotopbix coctaBasna 8—10 cm, a ob6wmii o0bem OTJIOMKEHHA
63 Teic. M3, nam 2,5% nonHOro o6beMa BOAOXPAHHJINILAE.

B Kakol Mepe Npoilecchl 3aHJACHHA CKa3blBAlOTCA HA H3MENeHHH
ob6bemMa MaJjaoro BoAOXpaHuaniia 3a OoJsee JJMHTENBIBIH NEPHOL,
MOJKHO CVJAHTHL IO MaTepunasam jeranbioro obenacaosanusn saxp lo-
MauikHickoro, Buinoasennoro B 1955 r. [70]. 1o Bogoxpanuanile
pacnoJoxeno B Gaccefine p. Camapnl B Ukanosckoit obaacti, oHO
O6bisi0 BBegeno B skcnayvaranuio B 1937 r. u npu ormerke HILY,
paBuoii &899 M, wumeno miaomaab 553 kKM? H noauuil  ob6bem
19,95 muan. m3, Uepes 18 jer npoHsouUiyIo 4acTHYHOE 3AHJIEHHE BO-
aoxpanuanwa. HaubGonblnemy 3anjendio noasepraacs ero raybo-
KoBoanad yvacTh (MeprBuLiii 00beM) H YUYacTKH, PACHOJIOKEHHLIC
Me iy otmerkaMu 86—88 M, B npejsesax KOTOpHIX B Teuenue 9 Jjert
(W3 paccmarpuBaeMoro 18-nerHero nepuojia) pacnoJiaraJiuch Hau-
BLICLIHE YPOBHH BOAOXPANH/AMILA, HE HANOJHABLIErOCH B 9TH IOMBI
no ormerku HITY. Kak usmenwance MopdoMeTpHUecKHe Xapakrte-
puctukn BAXp Homawknuckoro 3a 18-1eTHHl mepuoa, BHAHO M3
taba. 35.

3a WeTeKIMMA NepHod TMoJHBEIT 00BeM BOAOXPaHHMAHIA COKpa-
tHacs Ha 9,69 npu yMmcubuieHun cro meprsoro ofbema (oTMeTKa
83,5 M) nmourn na 950% u noseznoro oObLeMa B npeaesiax OTMCTOK
86—88 M —mna 11—13%. Ilpu oOTAOKCHHAX, 3HATYHTCJLHO COKpa-
THBIIHX O0OBEM BOAOXPAHHJIHLIA HAa OTAEJbHBLIX Y4YacTKax J0iKa,
oburce yMenbieHine o0beMa OTHOCHTEbIIO HCBEJAHKO, YTO BbLI3BAHO
HepasHoMepHoit jgedopMallielt JoxKa, conpoBoXKAalOllenAcs Bo3pac-
TaHUCM TJAOULAAM 3epKala Ha OT/AeJAbHBIX OTMeTKaX Yalld BoJ0-
XpaHuJIHLILa.

Ha mannix Bopoxpanuanmax Cpeanelt AsHi, nodTH MOJHOCTHIO
ONMOPOKHSIEMBIX K KOHIV Ce30Ha MoJHBOB, NNoJie3Has NpH3iIMa Nnpak-
THYECKH paeHa nojHomMy oObEMYy BOJAOXPaNHAHLIA, B CBS3H C UCM
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HAHOCHL H MPOAVKTLI 00pylicHus OeperoB, oTaaralouiHecsi B uatie,
He3dBHCHMO OT HX PacHOJIOXKEeHHS Ha JIHe U NOABOAHLIX CKJIOHAX,
BCEr/la YyMEHLINAT noJjesnslil o0beM Bojoxpanuaunia. [MocaenHee
noarsepxnaercs AannsiMd B. H. PefisBuxa, npeacraBJcHHBIMH

B Tabma. 36.
Tabauma 35

H3menenne naomanu u o6vema Baxp JloMamknHCKOro
3a nepwon ¢ 1937 mo 1955 rr.

Maomaas 3epkasa, km? Obvem, MaH. m?
VposeHb, M

1937 r. 1955 r. 1937 r. 1985 r.
52,0 0,41 0,12 0,525 0,032
83,0 0,80 0,53 0,950 0,357
84,0 1,10 1,16 1,925 1,181
85,0 1,72 1,39 3,300 2,412
86.0 2. .37 2,03 0,425 4,042
87.0 3,00 20T 8,075 6,576
88,0 3,85 4,06 11,425 9,916
89,0 4,72 4,71 15,675 13,913
89,9 2, 33 5,30 19,950 18,066

Tabanuwa 36

Hamenenue ofwema M nJaomwagm Manabix BONOXPAHHIAMLY
Cpeaneit A3uu Ha HAYaAbLHOM STane WX SKCMYATAIHH

Ofnesm BOZOXPAHHAWING, MAM. M3
[Miomans
= o d MepTohi Nte3HN 3epxanra, Km?
8 |5&S
g ol
= = = - 3 i ] i i ¥ i
Boxox pannanie =R |g2e,.| = i = al = a.
&= |e=S8g] = Q= ] o= = s =
== =8 O = =3 = = =& - &5
23 o S — . = o = o = -
da |as % = = = = xS z =c
°% |cE3E| 2. | B B qalBE oot B ok
5% |2E58) o9 | o33 | 2% | i3z | 55 | 23z
= L'EF; E= Ei‘-.*ﬂ- e E:ﬂ. E: Eﬂ':-
Karrakypranckoe | 1954 | 1966 | 23.8 | 23,2 | 631,1 | 601,9 | 65,6 | 62.6
Kacancafickoe 1956 | 1965 | 0,3 | 0,3 | 104,9| 101,6 | 5.88| 5.87

[TpHBesennbie npuMepsl CBHACTENLCTBYIOT O TOM, UYTO J1a:KC
Y KPYIHEHINHX BOJAOXPaHMIMIL pasHuEHON TeppuTopun CCCP
B NEPBLIC TOAB HX 3KCOAyaTtanuu 3a cyer aedopMalHH JoxKa BO3-
MOZCHO HEKOTOpOe H3MeHenuwe ux MopdomerpHuecKux Xapakrepn-
cTHK. M ecan obuiee namenenne o6beMa 9THX BOLOCMOB HCBEIHKO,
OHO GoJjiee 3aMeTHO Ha OTAENBHBIX Y4YACTKAX Bogoxpanuanul. [lo-
CJAedHee OTHOCHTCA K HHDHI-]]){]BHIIHHM BOJIOXPDANHJIHILIAM, CTOK
HAHOCOB B KOTOpbIE MOCTYHAeT H3 HEe3aperyaHpPOB4HILIX DPeK,
B CBA3H C UeM B 30HE BBIKIHHHBAHHA 1OJIIOPAa TAKHX BOLOXPA-
HIJIHIL  O0PasyioTCs MOILHBIC OTJAOKEHUS, STO O6CTOSTENLCTBO
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HeoOXOAHMO HMEeThL B BHJY HPH HOJL30BAHHH YACTHBIMM KPHBLIMH
00BeMOB H mJolla/el, KOTOpble AJsl BEPXHHX YIaCTKOB H30JHPOBaH-
HBIX BOLOXPAHHJIHIIL IIE(}G}IUHHMU KOPPEKTHPOBATE Hd OCHOBAHHH
HOBEHIUHX lIpoMepoB H cbeMoK. [TepHojanycckuit KOHTpoab Mopdo-
METPHYECCKHX XapaKTePHCTHK COBeCPIUeHHO oOsizaTejien AJsT MaJbIX
BOJOXPalUJHIL CTCOHBIX H JICCOCTCNHBIX PaliOHOB, a TaKMKe JJisi Beex
TOPHBIX H NPCArOPHLIX BOAOXPaHHJHLL, Mpollecchl 3aHJCHHA B KO-
TOPBIX HAYHHAIOTCS CPa3y ke ¢ CO3/laHHeM BOJOXPAHHJMILA H HH-
TCHCHQHIHPYIOTCA B AaJjbHeiilleMm, o0ycaoBaHBasi cTapeHHe MepBoO-
Ha9aJbHO MOCTPOCHHLIX KPHUBLIX 00bEMOB.

H3menenune ypOBHSI BOJOXPAHHJAHWLII MNOJ BJHSHHEM MONYCKOB
OrpaHHYHBAIIIHX THAPOY3Ja0B. [loBepxHocTh  BOJOXPaHITHIL
HCMBITBIBACT KOJACOAHHA TOJ| BJAHAHHEM H3MEHSIOUIHXCS PACXOL0B
BOJbI, NPONYCKAaeMBLIX YCPE3 rHAPOY3Jibl, OrPAHHUHBAIOLHE BOAOXPA-
Humulla. ITonycku uepes ruapoysabl CyLLecTBEHNIO H3MEHSAKTCH BO
BPCMEHH, NPHYEM Ha BOJAOXPAHHJHIIAX NPEHMYIECTBEHHO 3Hepre-
THYECKOro HCMNOJb30BaHHS O0HAPYKHBAeTCs CYyTOYHAS M HeJejbHas
MEPHOJIMUHOCTE M3MEHEHHsA YPOBHSA, 00yCJ0BJACHHAS NMPHUMEHHTEILHO
K MOTPeOHOCTH B 3JIEKTPOIHEPruH KoacHaHHeM IIOMYCKOB uepes
rHAPOYy3eli, BO3pacTallliX B TeueHHe CcYTOK B paboune yachl U yOuI-
BAIONIHX B Npas/JiHH4YHbIe H BOCKpecHble ANH neaed. [Tonyckn yepes
BXOJAHOH THAPOYy3eJ Bbi3bIBAIOT MOBBIIIEHHE YPOBHS B 30HE BBLIKJIHU-
HHBaHHs MOJANOpPa HHIKEPACHOJOXKEHHOr0 BONOXPAHHJMING, 4 TO-
MYCKH Yepe3 3aMbIKAOWINI THAPOY3C] — INOHHXKEeHHe YPOBHA B HHMK-
[eH MNPHIVIOTHHHOH YacTH 3TOro BOAOXPanuJaHIla. ITH KojdebaHnus
1a BOJOXPaHHJAMINAX, IBASIOILNXCA 3BeHbAMH Kackana I'DC, B Buae
OCTCIEHHO 3aTyXalolluX BOJH MONYyCKa NPOJABHTAlOTCA TO BOJO-
XPaHHJHILY BO B3aHMHO MPOTHBONOJOKHOM HamnpapJeHHH, COMpo-
BOXKJasiCb YMEHbIIEHHEM aMMAHTYAB H CABHroM (a3 H3MeHeHHS
ypoOBHe# (puc. 26).

B OGesneannlii nepHoa 3TH KoJjebaHHA YPOBHS 4aCTO 3aTYIICBLI-
BalTca Oojsee CHIALHLIMH BO3MYLUEHHSAMH BETPOBLIX MEPEKOCOB BOJ-
HOH NOBEPXHOCTH, MO3TOMY OHH GoJiee OTUYETJHBO BHIpaKenbl MPH
JejlocTaBe, Korja NOYTH OTCYTCTBYIOT BeTPOBLIC JE€HHBCAALUUH H
BOJIHA MONYyCcKa TNPOC/eKHBAETCss Ha 3HAYHTEALHOM PACCTOSIHMH, H3-
MePAEeMOM JAeCATKAMH KHJIOMETPOB.

Ha BopoXxpaHW/IHIIAX, PasiHYHbLIX N0 TJAyOHHE, MJIaHOBOMY ouep-
TAHHIO H MOIIMHOCTH OrPaHHYMBAIOLWIHX THAPOY3JIO0B, a TakKMkKe Ha OT-
AEJbHBIX YYacTKax TAKHX BOAOXPanujuil KoseGaHHs YPOBHS, BbI-
3plBaeMble HepaBloMepHo#l paboToft THAPOY3JIO0B, PasaHYHLI MO
BenaHuKMHe (raba. 37).

HaunbGoapiiefi yacToToil NMosiBJAEHUS H pasMaxoM KoJsebaHui, 10-
CTHTAIOIIHX JAECATKOB CAHTHMETPOB, XaPaKTePH3YIOTCS BO3MYLUEHHS
VPOBHSI Ha HEerMyOOKHX BOJOXPaHHJAHIIAX HA y4yacTKaX 300Kl Bhi-
KJAHHHBAHHUA TMOANOPA, HEMOCPEACTBEHHO NPHMBIKAIOIIHX K IHApO-
y3ay. B HHXKHell npunaotunHoil, Oonee ray0oKoH 4acTH TakKuX BO-
JOXPAaHHJAHIL KoJeOaHHs YPOBHS, BbI3bIBaeMble HEpaBHOMEPHOH pa-
00oTOlf MApPOY3JIOB, BHIpAXKEHB 3HAYUTEALHO ciaabee H COCTABASIOT
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AMIUIHTY la KOsleDaHHA YPOBHA BOAOXPAHHJNIL 3a CUET
HepaABHOMEPHOH padoThl rHAPOY3IOB

_ Cyrounad amnintysa
Bogoxpanu,mme ¥acToK, NYHKT koJebanua yponn, cM
PribuHCcKOC Boamexknit nnée, B8 70 kM or ¥Yram- 7—30
ckoro T'Y
Oseponuinas 4acte BOAOXpaHHINILA Oxojo nyas
FopnkoBckoe Y Pubunckoro I'V 100—200
Bepxusna wacTs ozeponpasoro naéca 1—3
Huxuas npunsotunuas gacrb 10—12
KyfiGunescroe Kamckuii naée, ¢. OubXoBKa 100200
Boamcexkui nnéc (Bepxusig uactn) 10— 20
Huxuan npunaotiunas sacrtn, T. Toan- 25—35
SITTH
Kaxoeckoe Bepxuaa wacre y Jduenposckoro TV 30— 50
Cpennsas 03epoBHAHAS TACTh 2—b
Huansis npHioTHHIAR 9acTh 10—20
Bparckoe Fluzknas npunjoTHHIAs vacthb 2—5

He Oosee 10—30 cM. Ha rayGokux BOROXpanwjHIlAX H B OT-
KPHITOH YacTH O3€POBHAIBIX BOXOXPAHHJIHNL 5TH BO3MVIICHHUS
YPOBHs mOYTH He obHapyKHBAIOTCH,

Ha miKHHX NPHIVIOTHHHBIX YYacTKaX BOAOXPAHHJIHIL MOMHMO
BO3MVIIEHHH YPOBHS, BLI3LIBA@MBIX HEpaBHOMepHoli paGoroit TV,
HIloTAa HaO/0AaI0TCes NPEBOCXOMsHe HX N0 pasMaxy KoueGaHui
Hapyuierusi ypoBHsi OJIH3 BOJM03ab0PHBIX COOPYKEHHH H TIIIO30BLIX
Kamep. Opnako 3TH KosieGaHusl YPOBHS JOKAJH30BAHEl B npeaenax
nedosbiIoro paftona ¥ GLICTPO 3aTYXAOT [0 MEPe VAAJCHHS OT BO-
A03abopa; yxKe B 4—6 KM or Hero atH KojacbGaHHS He obHnapyxiu-
BA1OTCH.

Betposbie nenuseassuuu yposusi. Croumno-naroHuble KoJedadus
YPOBIHsI, BO3HHKaWUIHe TOA BO3/IGHCTBHEM BCTpPa, CBA3AHBLI C [le-
peMeIeHeM BOANBIX Macc B HanpaBJeNHH HefCTBYIONero Berpa,
BCEJACTBHE Yero Ha MPOTHBOMOJOKHBIX YYacTKaxX BOJOEMa YPOBHH
BPEMCHHO HM3MEHAIOT CBoe mnoJjoxkenne. OIHAKO HanpasBJIeHHOC Te-
peEMelleHHe BOJHLIX Mace K HaBeTpennomy Gepery BOIMOKHO TOJLKO
MpH HaJMUYHH YCTOHYHBOrO M OOUIEro AJs BCEro BOJAOEMa Hamnpap-
JeHusi Berpa.. Ha kpynHeliinux osepax co caoxioil armocdepuod
LHPKYJISIHeR HaJl HHMH, VCHAHBAWOUlefics Ha TOPHLIX 03¢pax Mox
JIGHCTBHEM MECTHBIX BETPOB, NCPEMELIeHHEe BOAHBIX MAacC 3avacTyio
npuoOpeTaerT HEYMOPSIAOUCHHEI XapakTep W MposiBaseTcs B obpa-
30BAHHN JIOKAJbHBIX BO3MYILENHH YPOBHS, Pas/IHUHEIX 1O pasMaxy
Kosebaiuii B pasnpix yacTax BogoeMa. AMnantyaa stux xoaebannii
3ABHCHT OT MOPGOJIOTHYECKOTO CTPOCHHSA BOJOCMA H VREJAHUHBAETCH
C yMmeHblleHHeM ero rayouubnl. Ha mernyB0okux BojoemMax 3a cyer
NOBLILICHHOrO TPEHHS O JAHO MEAJeHHCe PasBHBAaTCA KOMIICHCA-

135



LHOHHBIE TEUeHHs, BCJE/ICTBHE Yero BeTPoBbLie ACHHBCASALUHH OTJAH-
qaloTcs OOJAbUICH NPOMOJKHTEJBHOCTBIO H PE3KHMH MO pasmaxy
KogaeOGalHaMH YPOBHA. DTo moaTeepxaaercs tabi. 38, cBHAETENh-
cTByloWell o TOM, uTo Ha IAyGOKHX BOJOEMAX CronHO-HAroiHbie
JICHHBEASITIHI BhIpakennl ciaabee, yem Ha MEJKOBOAMbIX.

TaGanna 38

Mepekoc ypoBusi npu Berposoil
NEeHHBEASHH HA BOAOEMAX Pa3HOM

rayGuns
Makciumanbisil (sa oepuog
Boxoes nabawaennit) nepexkoe yponud,
CM
Bopoxpanuaume
Yranuckoe 70
PrOwncKOE 102
TopbKoBCKOE 70
KyiiGuienckoe 120
bparckoe 47
Osepo
Jlagomckoe Okoao 30

Bafigan iy 30

[Ip# OAHOPOAHOM BETPOBOM I10JIC HAA AKBATOPHCH MepeMelienne
BOJIHBIX MacC, BLI3LIBAIOILEE pasHble MepeKkoChl YPOBHs Ha riyOOKHX
i MEJKOBOAHLIX BOJAOEMAax, TeM He MEHece Ha BCeX BojoeMax Mmoa-
qpHsercda obuled 3akoHoMepHocTH. 3 3THX YCJOBHAX CrOHHO-HAroH-
Hble ACHHBEJASIHH HMEIOT XapakTep OJIHOY3J0BbLIX MepeKocoB YPOBHA
C pacmnoJoxeHHeM OCeli paBHOBecHs NPHMEPHO B ICHTPE THKECTH
pojoema, Ilpumep THOHYHOTO H3MEHEHHs YPOBHS HPH HanpasJen-
HOM nepeMellleHHH BOAHBIX Macc mpejcTaBjien Ha pHC. 27, H3 KOTO-
POro’ BHANHO, YTO lauMenee MNOJABepPXen BETPOBOH JICHUBEASIHK
yuacrok Bjaxp Hosocubupckoro O6am3 ocH pasnoBecust (moct
3asbaaoso). Jlanusie wabGmiofieHuii U pacyeros, oboOuleHHbBIE 15
03, Dafikan [62], TakKe CBHAETEJLCTBYIOT O TOM, YTO OTHOCHTE/h-
Hole koaeGannsg ypoBHSI Beipamenb caabo OJAH3 UEHTPA THXKeCTH
BOJOEMA, B CTROpE cepepnoft okoneunocTH ocTpopa OibXOH.

Ocu paBHOBCCHS, COOTRETCTBYIOLLHE BETpaM pasjnyHoro Hanpas-
JACHHRA, Ha BojoeMax, pasaHuHLX no raybuie n nJaHoOBOMY ouep-
TANN, 3AHUMAIOT PasHoe MNoJoXxKeHne Mo OTHOINCHHIO K LCHTPY
TsKeeTH BojoemoB. Ha 03epOoBHJHBIX BOJOXPaHNJHILAX H 03epax,
HMEIOMLIX OKpYraLle HJAH 3auncoobpasioe oUepTaHHC, BCE OCH paB-
HOBECHS  NepPeceKaloTesl B IEHTpe TSKECTH BOJOEMaA, HA PEUYHbIX
BOJAOXPaHnaHULax JonactHoit (OpMB OCH CKPCHIHBAIOTCA 1A cyuie,
nepecexkas oTAe/bHbie MIEChl BOJOXPalHanILa.
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[lockoabKy pafioHbl PpacHojJOMKEHHsI OCeli pPaBHOBCCHA OTJH-
yares cabo BHPAKEHHBIMH BETPOBBLIMH JCHHBEJAUHMAMH, HMEHHO
B 3THX palioHax IieJecoo0pa3Ho NPOBOJAHTb YpPOBeHHBle HabJioje-
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Pue, 27. Xon yposHeii Ha nocrax saxp lloBocnGupekoro npu MITOP-
moBoM Berpe 6—8/X 1961 r.

| — CocroBka, 2 — Opnunckoe, 3 — 3aBbfioBo, 4 — Boposoe, 5 — CoCHOBKA,
6 — BepxHuit Gned.

HUS, uToOBLI B JaJbHEHIIeM HCHOJAbL30BATHL HX AJs ONOpelAesieHHs
cpeaHcro ypoBHs Bojgoema. Mmes B BHAY, 0JIHAKO, YTO MPH PA3HBIX
BETPOBLIX CHTYAIMfX OCH PaBHOBECHSI H3MEHSIOT CBOE MOJIOMKEHHE,
BHISIBJIEHHE YVUYaCTKOB, HaHMCHee NOABEPIKeHHBIX BETPOBHIM BO3MY-
IIEHHSAM VPOBHSI, JOJIKHO NPOM3BOJNHTHCS Ila OCHOBaHHH pacuera
NOJIOKEHHS OCeH paBHOBCCHA,
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Onpenenenne NOJNOXKEeHHS ocefi paBHOBeECHH,

paBiio KaKk H OTMETOK Ha 3ada/J4aHHBIX yY4YacTKaxX BoJoeMa, MpPOH3BO-
JAUTCHA C VUHCTOM YCJOBHA HEPA3PBIBHOCTH!

i=N
3 AV,—0,

i=1

rjie AV; — npupauenne o6beMa BOJAB Ha i-TOM PacYeTHOM Y4acTKe,
BLIYHC/IACMOE MO pasHocTH 00BEMOB, OTBEYalOIHX KOHeYHoMy (mpH
HATOHC) H MepBonauajbHoMy (/1o Hayaaa BETPOBOro BO3J/IeHCTBHS)
MOJOMKEHHAM KpHBOH CBOOOAHOH mnoBepxHoctH; N — oblee uHCIo
PacyeTHLIX YYaCTKOB,

CyMMa COAepKHT KakK MOJOXHTeJbHbe, TAK H OTPHUATEJLHLIE
npupatieHuss 00bEMOB, KOTOPLIC, COIMVIACHO YCJIOBHIO HEpa3phbiB-
HOCTH, B3auMHo KoMmmneHcupyioTtes. llockoabky BeTpoBble JeHHBe-
JSILHH He BbI3bIBAIOT alCOJMOTHOrO H3MCHCHHS 3amaca BOJIbI, Oove-
BUAIIO, 4TO H3JHIINHC 00BbeMbl BOJIbI, BPEeMEHHO aKKyMYJHPOBaB-
IIHecss Ha y4yacTKax BoJloeMa, Ha KOTOPBIX HMeEeeT MeCcTO Harom,
AOJZKHBI  KOMOEHCHPOBATLCS  COOTBETCTBYIOIIHM — YMEHBIIEHHEM
ob0beMa Ha JAPYrHX YUACTKaX ¢ NOHHKCHHBIM YPOBHCM, a 1o rpa-
HHLEe 3THX ABYX VPOBeNuelX 00BeMOB A0JXKHA HPOXOAHTL OChL paB-
HOBECHS, XapaKTCPH3VIOUIAACH [PH BeTPOBOM Harone cTadHJILHBIM
MOJOKEHHEM YPOBI.

HMamenenne o0beMa BoAoeMa Ha y4yacTKax ¢ HapylUeHHBIM YpOB-
lleM XapakrepHusyercsi 00beMOM, 3aKJIOUYCHHBLIM MEXAY TFOPH3OH-
TaabHOH IJIOCKOCTBI0O H HAKJOHHOH BOJHOH IOBCPXHOCTBHIO, oOpa-
30BAHHOH BeTPOBBIM nepexkocoM. Hakjor Boanoil MOBEpXIOCTH oOle-
HUBAETCs Pas3HOCTLIO YypoBHelr (Az) B npeaesax BbiIeJeHHoro
vyactka BoJoema. Beauwuuna Az paccydrbiBaercs 1o ¢opmy.e
A. B. Kapayuesa

Az—(3-+-10h) 1078 tipn COS (3.46)

Hep

rie Az — Pa3HoOCTDL }"[]DBHEfI B npciacjax BLLACJICHHOI'O yqa::'*r[{a, M
L. — paccrosinye MexKJly KOHCYHBIMH TOYKAMH yuacTtka, M; Hep—
cpeinsa raybuia Ha paccMaTpHBaeMOM Y4YacTKe BOJAOeMa, M; o —
yros Mexjay HanpapJeHHem Berpa W obparHbBIM (OTPHIIATENBLHBIM)
HanpasJeHneM IMpoAOABLHONR OCH x Bogoema (AJs BOJAOXPaHHJIHIL
4 NOOOKHTeJALHOE HanpapJeHHe OCH NPHHHMACTCHA HANpaBJACHHE
K IJIOTHHE, a " NPOTOYHBIX 03ep ~— K HCTOKY H3 o3epa); Ugpa —
CKOpOCTH BeTpa Ha BeicoTe (aiorepa, Mfc; h — cpeansis BHICOTA
BOJINBI HA y4YacTke, M.

Pacuer Az u onpejesenne noJOKeHHs OCEH pPaBHOBECHS BbI-
NOJHSACTCS AAS 3aJaHHON CKOPOCTH, CD{}TBETETE}TI‘UMEI?I CHJALHOMY
perpy (20 M/c u Goaee), OnpenesuTh 3TH XapaKTEPHCTHKH MOXKHO
KAK sl CYUIeCTBYIOIINX BOAQEMOB, TaK W AJS NPOEKTHPYEMBIX BO-
JAOXPanHAnIL, HCNOAbL3yda AJd NOoCHeIHHX B KayeCTBe TDHGI‘DHC])H'—IE-
CKOH OCHOBL!I HaTHMCTPHYECKYIO KapTy BOJAOXPAaHHJIHIIA.
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Pacuyer 3HauyCHHH Az MOMKHO BBINOJHATL AJS BCEro BOJAOEMA
B LUEJOM H NOCJeNoBATCJBHO IJA ero oTAacJIbHLIX }”{EIETEUB. Pacuet
B 11€JIOM NPOH3BOJANTCS AJsi BOJOEMOB NPaBHJIBHON (POPMEI C OLHO-
POAHLIM pacnpejenenneM rJayOHH [0 HX JUTHIE, pacyeT Mo y4acrt-
KaMm — 15l  BOAOXPAHMJIHIL, HMEWILHX HenpaBijibnyio  Qopmy
B IJIane ¥ H3MeH4YHBBle raybunel no yuyactkam. llpm pacuere mo
yyacTtkam no ypasHeHuio (3.46) aas kaxaoro ydyacrka npeaBapu-
TEJLHO OHpPEAesAIoTcs 3HauCHHS Az M HaMeyaercsl NMOJOXKEeHHE OCH
paBHoBecusi. IlepBoHauanbHo 3TO NOMONKCHHE ONPEEJTHTH 3ATPYI-
HHTEABHO, TOITOMY TOUKe, PAacloJOXKeHHOH O0JH3 UeHTpa TAKECTH
BOJOECMA H HaXxojsulelcds #Ha nepecedeHHH OJHHOH H3 TIpanuil
(pacmonoxkenHoro 1OOGJH30CTH Yy4YacTKka) ¢ MNPOAOJLHOH OCbIO X,
VCJIOBHO NpHAaercs OTMeTKa ypoeHs nokof. [locaeayiomum pac-
YETOM 110 YPaBHEHHIO BpeMeHHO MCPCMCUICHHBLIX BeTPOBBIM HAro-
HOM 00BbEeMOB BOJIbl ONpeje/isiercss HCTHHHOE MOJOKCHHE OCH paB-
HOBECHS M COOTBETCTBEHHO H3MEHSIeTCS MOJOKCHHC NepPBOHAYaJbHo
BIOpaNHON TOUKH. YpaBHenHe OOLEMOB peliaercs CJeLYIOIIHM
obOpasom: |

1. Boiuncasiioresi OTMETKH Ha OCH X, OTHOCAIIHECH K rpanninam
BBIIEJICHHBIX YYaACTKOB, HCXOAA H3 OTMETKH }’p{JBHH NOKO#A, NYVTEM
NocJe0BATENLHOTO BBEJeHHS (0T yYacTKa K Y4YacTKy) K 3TOH OT-
MeTKe 3nayeHH Az. ITo ocyllecTBAAETCH ¢ COOJMIOAHHEM CJICAVIO-
iero MpaBHNa: JJAS Y4YaCTKOB, PACHOJOKEHHBIX BJOJb MOMOMKH-
TEALHOrQ HamnpapJeHHs och X (K NJOTHHE), OTPHIATE/bIIOe 3Haue-
nue Az Oes yuera 3Haka npubaBasiercsi K HCXOAHOH OTMeETKe
VPOBHS, a MNOJMOMKHTEALHOE 3Hauenne Az BBIYHTAETCH H3 ITOH OT-
merkd. Hanmporus, Ha vuacTkax, PacHoJIOXKeHHsX B MPOTHBONOIOMK-
HOM HampasJeHHH OT TMepBOHAUAJbHO HAMEYEHHOl OCH paBHOBCCHA
(1511 BOJOXPAHHJMIL— B CTOPOHY 30HBI BLIKJIHHHBaHMST NOJIIOPA),
BeMUHHA A2, HMeEIoIass OTPHIUATCIALHLIH 3HAK, BHIUMTAETCHA U3 HC-
XOANOH OTMETKH, a BeJHYHHA Az ¢ NOJOKHTEJbLHBLIM 3HAKOM CYM-
MHpPYeTcst ¢ 3TOH OTMETKOM;

2. Onpenensiorcss 06beMBl BOJK 1o yuacTkaM. [las 3Toil uenaH
pejBapUTENbHO  BBIYHCAAIOTCA OTMETKH VYPOBHSl, OTHECEHHbIE
K LEHTPY BBIJENEHHBIX YYACTKOB €qp, KaK Cpe/lHee apHpmerHueckoe
H3 OTMeToK ma rpanunax yuyactkoB. OObeMbl BBIYHCJAAIOTCH Kak
[IPOH3BEJIeHHe IIOLIaJH YYacTKa Ha BBICOTY CJIOSI BOJbI, Olpeje-
JEHHOTO MO Eep, OTCYHTAHHOTO OT YPOBHs mnokosi. LEean o6beMbl
BOJILI, MepeMecTHBIIHecs U3 o6JacTH croHa (MMelouHe OTPHIATCIb-
HBIT 3HAaK) W Harona (c MOJOXKHUTEJBHBIM 3HAKOM), OKa)kyTcs He-
PaBHLIMH MexKay coOof, To MX PasiocTh, BHIpaKCHHAA B C10C 1O
OTHONIEHHI0O K o0lel TJollajd BoJoeMa, ONpeAesHT coDoil BesH-
YHHY MONpaBKH ¢, KOTOPYIO Hajo BBECTH B MPEIBAPHTCIALHO MPH-
HSATHIC OTMETKH Y4acTKOB.

[To ucmpaBJeHHBIM OTMETKaM YY4aCTKOB HAJ0 MPOKOPPEKTHPO-
BATh IMOJOXKEHHE OCH PaBHOBCCHA, ONPEAeNss ero mo HHTepnoJsiiHH
MEXKAY YTOYHEHHBIMH OTMETKaMH TrpaHHIl yuyacTka, OJH3 KOTOpPOro
6bls0 BEIOpano NEepBOHAYANBHOE MONOKEHHE OCH paBHOBECHSA.
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[TonoxeHue oceit paBHOBECHST ONPEACASACTCHA VISl BOCBMH OCHOB-
Hblx pymOOB, T. €. pacuer MOBTOpseTcs 4 pasa monapHo AJs Npo-
THBOMOJIOYKHBIX HANpPaBJCHUN BeTpa (CEBEPHOrO M 0XKHOro, 3amaj-
HOrO H BOCTOYHOrO H Jp.), MPH 3TOM B KayecTBe PacUCTHOH NPH-
HHMACTCsl CKOPOCTL BeTpa, paBHasi ec 3HAYCHHIO, BHIOpaHHOMY MpH

onpenenenun Az.
W

\ )

o | OAGRIImY

Pue. 28. Pacnojomenne oceii paBnopecHs Ha BOJOXpanuauiiax PriOnnckom o
KyfiGumesckoM npu BeTpe pa3JHUHBIX HanpapJeHHIl.

I ~ cenopuoe (10muoe), 2 — sananioe (BocrouHoe), J — CeBepo-3anaphoe (10TO-BOCTOYII0E),
d — wro-sanaanoe (cepepo-ROCTOYMHOE).

B kauecrBe npumepa Ha puc. 28 NpHUBEJeHH CXeMBI pPacnoJo-
MeHusl ocefi PaBHOBECHS Ha pPasjHYHBIX IO IJIAHOBOMY OYE€PTaHHIO
nojoxpannanmiax Peibunckom u KyiiGbillieBCKoM.

[ToMHMO BETPOBLIX BO3MYIIEHHMH YPOBHS HA BHYTPEHHHX BOJOE-
Max naGmopalores rtakme n Gonee ynopsaoueHHble ceHIlIeBbe Ha-
pYHmIenus ropusontTanbHoctd Bojanofit nosepxuoctn. CedlIM BHI3bI-
RAIOTCS PATMHUHBIME KoJeOaHNAMHE Beefi Maccs BojoeMa, 00yc/0B-
JeHHBIMH PasHOCTbI0 aTtMocdepHoro NaBjeHHs HIH 1HeOAHOPOAHBIM
BETPOBLIM nonem Haja aksatopuefi. Cefiliesple Kosebannusa Xa-
paKTepinl s 60abWHX U rayGoknx ozep. AMIVIMTYAA 3THX KoJie-
Gannil HeseJnKa W B cpeiHeM cocrasisier 4—D5H oM npH npeaeabHbIX
anavenusix ee 13—14 cm  (o3. Jlamomekoe) u  15—17 cm
(03. Bafikan). -
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Kpome OTMEUCHHBIX OTHOCHTC/JbHLIX KoJjcOaluil ypOBHA Ha He-
rayGoKnX BojAOeMaXx, Jaxke MpH MOJHOM Oe3BeTpHH, HIOI1a na6J10-
jaeTcsi HempepbiBlas MyJabcanus BoAHo# nosepxnoctu. llpupoaa
sTux HebGoabliux Kojebanufi ¢ ammantyioi 1 —2 ¢M noka ocraercs
HCSCHOM, oAanako ¢dakT ux cyulecTBoBaHHs Oeccrnoped H NMOATBCP-
JKCH IeTAJBHBIMA AuMitHrpaguuiMu nabmoieHHsiMi Ha BAXp DPol-
ounckoM [12]. Pasnuunvie o npupoic H HPOABJEHHIO OTHOCHTEJD-
Hble KoJteGanns YPOBHA BHI3LIBAIOT OTKJONCIHC BOJHOH NOBEPXHOCTH
OT FOPH3OHTAJALHOrO MOJOKEHHH, NPHUEM 3IHAYHTEJILHBIC OTKJAOHE-
HHS Jierko oGHapyXHBalOTCs HAOMIOMEHHsIMH, a HeOOJbLIHe, COOT-
BETCTBYIOILHEC TOYHOCTH H3Mepenus ypoBHs, NpH 000OINeHHH MaTe-
pHajsos 1abuaioennii NMOJHOCTBIO YU€CTb HEBO3MOZKHO. [TosTomy
onpejieJieHe CpeHero ypoBHs BoJAOeMa BCeria BLIMOJHAETCA C NO-
FPELIHOCTDIO, OlleHHBaeMOll B cpeaunem 1—2 cM. Jrta norpeurnocThb
MOJKET 3HAYHTEJBHO BO3PACTH NPH HCAOCTATOUHOCTH HCXOAHBIX Aall-
HBIX 00 YPOBHE, YTO HMEeT MeCTO PH OTPAHHYCHHOM HHCJC MYNKTOB
nabmoAcHui MJAH HX HEpalHoHaJbHOM pasMelleHHH Ha BOAOEME.

Onpejenenne cpenHero yposus sopoema. Cpeanuii ypOBeHb
onpeiessiercs pasHbIMH crnocofaMH B 33aBHCHMOCTH OT HaJIHYHA
(OTCYTCTBHSA) THAPABJAHUYCCKOrO VKJIOHA BOAHOH MOBEPXIOCTH H Je-
TAJLHOCTH MOP(MOMETPHUECKHX XapaKTepHCTHK. Ecian 1as AaHToro
BONOEMA MMECTCSl TONBKO 00llag KpHBasi 06 beMOB H NJOIaieH, UTo
oOBIYHO HMEeT MecCTO AJA o03¢p W O03epOBHAHBIX BOAOXPAHWJIHIL,
CPC/IHAfT YPOBCHB ONMpejensieTcss B UEJOM N0 BOJoeMY, AJA PEUHBIX
BOJOXPANHJHIL NPH HAJHYHH UACTHLIX TONOrpa(HYECKHX XapaxTe-
PHCTHK — pas/ie/blio MO Y4acTKaM.

Onpeje/icHHe CPENCro YPoBHSI H MOC/cAyiollce BLIYHC/ICHHE aK-
KYMyJsilAH B 11€JOM 10 BOJOEMY BO3MOXHO B TeX caydasX, Korjia
60Jblas yacTh 3€pKaja BojoeMa TNPaKTHUCCKH TOpH3OHTa bHA,
a meGonblye VKIOHB (PHKCHPYIOTCS Ha OTHOCHTENBHO HeOGOABLIHX
NPHYCTBEBHIX YUacTKax peK, rjie ooOilee majenHe YpoBHS He npe-
BOCXOJHT 3—9D CM.

B 3aBHCHMOCTH OT COCTOSIHHS BeTPOBOTO TOJISI HAJX aKBaTopHei
la MOMEHT pacuera CpeAHuii ypoBeHb B IeJIOM TO BOJOEMY OlpE-
nensiercs pasauypbiMu  cnocobamu: 1) Kak cpe/ileB3BeNIeHHbIH,
9) 1o Craa)XeHHOMY rpaduKy COBMEUleHHBIX YPOBHEH MOCTOB, Jeit-
CTBYIOUIMX Ha BojlocMe, H 3) no HaOMIOAEHHAM TEX NOCTOB, KOTOPHIE
pacnoJioKeHbl MPH OCAX PaBHOBeCHd.

Cpenunit ypoBeHb KaK CpeJHeB3BeUIeHHBIH onpeiensiercs s
o3ep (BOAOXpAaHHJHIL), AJs KOTOPHIX XapakrepHa HEOAHOPOAHOCTH
BETPOBOro IOJSI, a TaKkKe IS BOJOEMOB C HANPaBACHHLIMH BET-
POBLIMK ACHHBEJSIUHAMH B TEX CJydYasix, KOrla Ha MOMCHT pacucta
1a HHX OTMEYaJCs BETCP HEeYCTOHYHBOro HanpanjeHus. TOT METOA
MPAMEHHM TaK¥Ke TPH HAAHYHH HEeGOJBUIHX NO aMIVIHTYAe cefte-
BHIX KoJseOaHHH YPOBHS.

Beca MOCTOB € VYETOM pa3MCPOB TArOTelOled K HHM [UIOUIaNH
BOJ0EMa onpeaesioTcs rpadHyecKH B COOTBCTCTBHH C PCKOMEHAA-
nusMu paborsl [76).
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Cpeunnit ypoBeub (Hop) Kak cpejiHeB3BeILEHNHBLIH ONpeJesieTcs
0 ypaBHEHHIO

HamHy P . A Hefe, )

rue Hy, Hs, ..., Hy— ypoBenb Ha Kaxjaom H3 nocroB; Fy, Fa, ...,
Fp — naomany, TAroTeloume K KaxjaioMy H3 moctoB; 2. F — obmias
naoiajb BojloeMa.

Bropofi crmocol0 npeanouTHTeAbHEe NPHMEHATH AJAS BBHITHHYTLIX
0 JOJHHE PEeYHLIX BOJLOXPAHW/IMIL, B NCPHOILI, COOTBETCTBYIOILHE
NPOAOJKHTEALIBIM (B TEUCHHEe HeCKOJbKHX CYTOK) Cronam-ia-
roHam.

B stom cayyae 3a paccMatpHBaeMblH NEPHOJ B €IHIOM Mac-
wrabe CTPOHTCH COBMCHIeHHBIH rpadHk Xoaa YpPOBHS MO BCeM MO-
craM. [To Xoay anuufi Ha TakoMm rpaduke MOXKHO 0OHAPYKHTDL P
NMYUHOCTCH, pa3/e/iCHHbIX y3JaMH NnepeceueHns, B KOTOPLIX CXOAATCS
JUAHH Xoda yposueit Beex (umau Gosbmuuersa) moctos. Ilposens
yepes 3TH TOUKH (y34bLl NepeceyeHHs) IJIaBHYIO COEJIMHHTENRHYIO
JAHHHIO, HAMPABJACHHYIO OT 30Hbl BHIKJAHHHBAHHA MOAMOPa K MJOTHHC,
MOJYUHM MOJOMKEeHHe YPOBHSH, He HCKaKeHHOrO BeTPOBBIMH KoJcha-
HHAMH H COOTBETCTBYIOILEro CpPeaHeMY YPOBHIO.

HMcnoab3oBanne Moka3anuii MOCTOB NMPH OCAX PABHOBECHS A4
olpejleacHus CpeAHero YpoBHs uesecoobpasno B TexX caydasx,
KOT/la Ha /laTy onpeacsenus yposHs (PHKCHPOBAJICH CHJAbHLIH BeTep,
OXBATHBIIHIT Bech BOJOEM H CO3/1aBIIHil HalpasJJelHbIH MepeKoc
BOAHON nopepxHocti. B 9710l cuTvauun AJs onpeacnenns cpeaucro
VPOBHS HCHOJL3VIOTCA 1I0Ka3alis TOro H3 INOCTOB, B paHolc KOTo-
POr0 pacnoJioxcela oCh PaBHOBECHS, MNepHeHJHKyJaspHas ianpas-
JCHHIO JelicTByloniero Berpa. Ecan nmocTsl pacnofioxKeHbl He HEMNo-
CPEeJCTBCHIIO HA OCH paBHOBecHsi, a no 00¢ CTOPOHBLI OT Hee (Bbilie
i HHJKe OCH, HJH COpaBa M CJIeBa OT HeEe), TO CPeJHHH YPOBCHbL
Hajo HaXOAHTHh Kak cpejnnit apudpmMerHyecKHit u3 napu OJH3NekKa-
HIHX K OCH IOCTOB,

Cpejnnit ypoBeHb Mo YacTsaM A48 OT/AeAbHBIX paioHOB BOJO-
Xpanuanila onpejaeasercss Kak cpeiHHil apuMeTHYECKHH H3 [0Ka-
JAHHI OrpaHHYHBAIOIIHX VUACTKH [TOCTOB.

B neasix KOHTPOJASA NOAYYEHHLIX 3HAUYCHHH CpejlHero ypoBHS HC-
NOJLAYIOTCS XPOHOJOrHUECKHe rpaduky, KOTOpbIE COCTaBJSAIOTCS 110
FHAMCHHAM CPeAHero YpoBHs, onpeiaensieMbiM exennesHo. Kpusas
CPCAHEro YPOBHS JOJKHA HMETh IJaBHbifl Xoa, 6e3 pesKHx nepe-
JOMOB 1 [HHKOB, BLISLBACMBIX OTHOCHTEJABHBIMH  KoacOaHHAMH
yposus., Conpsikenue XpoHOJOrHYecKHX rpadiKoB no CcoceJIHHM
VHACTKAM BOJOXPaHHAHINA Ha JIOOYIO AaTy AOJKHO OBITh INIABHBIM
N HUMETh YKJIOH, COOTBETCTBYIOUIHH NaJeHnio YPOBHSs Ha COMpe/iesib-
HBIX yuacTkax, Koutpoaem cpeanero VpoBHSI ¢ [HOMONIbI0 XPOHO-
JNOTHUECKHX rpaduKoB HCKAWOYAETCH CAy4aHliocTh B ONpelesieHHH
CpeJlHero ypoBHf Ha 3ajlanuyio JAarty, NOCKOJILKY YPOBCHB AOJIMKCH
COrJIACOBBIBATLCA C €ro I[OJIOKEeHHEM B [NpeAllecTBYIOUIHH TepHOoN,

10 3axaz Ne 426
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a B CJyuyae H3MCHEIHs TEHAeHIHH XOAa YPOBHSI MOATBEPIKIATHCS
PEeRUMOM HOCTYMJEIHA 0 PACXOJ0BaHHST BO/bL.

[To cpeanum ypOBHSIM, onpejeaeniibiM Ha Ha4yaJbHBIH H KOHey-
HLIE MOMCHTHBI PacyeTHOr0 HHTEpBaJa, NPH MOMOIIH KPHBBIX 00be-
MOB ONpecAessieTcss AKKyMyJslHs B yalle BoJoeMa 3a PacyeTHHIH
npome:kyTok Bpemenn. IIpn Haswumu ToabKo obmed KpuBoi oObe-
MOB AKKYMYJSIHS ONpeAe/seTcs cpas3y B UeJoM 110 BOAOCMY, I
BOJOXPAHHJHIL ¢ YaCTHHIMH KPHBBIMH 00beMOB o0uwHii oObeM Ha-
XOMAT CYMMHPOBAaHHEM €ro 4acTHBLIX 3HAYCHHIT A5 OTACJBHBIX
VYaCTKOB.

B BeceHHHi! mepHoa Ha MPHYCTbEBBIX YYaCTKax pek, Boagaiouux
B ozepa (03epoBH/IHBIE BOJOXPANHJIHILA), BO3pacTaer YKJIOH BOI-
HOMl MOBEPXHOCTH H B pPycjax BPeMEHHO COCPCAOTOYHBAIOTCH 3HAYH-
TCAbNbIe 00BeMbl BOAB. ITH o0beMbl HE YYHTHIBAIOTCS MPH MOJAbL30-
Banuu oOuiel KpHBOK OOBEMOB, MOCTPOCHNOH B MHPEANOJOKEHHH
rOpH30HTANLHOCTH BOJAHON MOBEPXHOCTH. ITH 3anachi MNPHXOAHTCH
VUHTHIBATL AONOJHUTENBHO, ONPEedsasi aKKyMyJasIlAI0 B pycjiax pex
(V). Heobxoaumocrh B jonoanureabiom yuere Vy, ornajnacr, ecian
Ha BpeMsl BECCITHEero moJoBO/JAbs FHAPOMETpHYECKHEe CTBOPLI HA NPH-
TOKAX 03€pa NepeHocsATCH B YCThEBLIC YUACTKH PeK.



nasa 4

YBszka OaJiaHca.
TounocTh pacuera
BOJHOro OaJsiaHca

3HaucHUd BCceX KOMIOHenToB OaJjanca onpegensiioreds ¢ MeKoTo-
PLIMH NOTPELIHOCTSMH, KOTOPBIe B 00IIeM COCTaBJAIOT CyMMapiyio
omHOKy pacuera Gasamca, HAM HeBsI3Ky. 3HaueHHe HEBSI3KH 3aBH-
CHT OT CTENCHH H3YYEHHOCTH KaykA0ro H3 3JeMeHTOB OanaHca,
4 TaKyKe HaJHYWs He YYTeHHBIX IPH pacuyere KOMIMOHEHTOB, KOTOPLIC
13-3a OTCYTCTBHs AAHHBIX WIS HX ONpejiesieHHss BXOAAT B OOMIyIO
Hepsiaky OanaHca, OOGBIYHO K YHCJAY 3THX KOMIMOHEHTOB OTHOCSTCH
COCTABJAIONIHE, HIPAIOIIHe HE3HAYHTEILHYIO poab B Oanance. Jlas
PABHHHHBIX BOJOEMOB, MaMpHMEpP, TaKHM KOMIOHEHTOM  ABJIAETCA
nogzeMHblil npHToK (0TTOK). HeBsiska Oasianca Bo3pacTtacTt ¢ COKpa-
IleHHeM PAacyeTHOTO HHTEPBaJja, B CBH3H C YeM IpH pacuerax 3a
KOPOTKHC TPOMENKYTKH BpeMeHH (Mecsill, JeKanga) HeoOX0AHMO
H3ydaTh 110 BO3MOXKHOCTH BCe KOMMOHEHTH! Gananca, onpejenssa ux
HE3ABHCHMBIMH CHOCOBAMH 1O JanibiM  HATYPHBIX HaOJIOAENHH.
[lo Mepe yBeJaHuEHHS PACUETHOro HHTepBala 3a CUeT B3aAHMHON
KOMIICHCAIHE Pa3JHYHOrO 3HAKAa HCBS3KA YMEHbINaercs, H OObIYHO
npu OasancHpOBAHHH AAHHHIX O MPHXOJE-PacXojie BOJALI 3a MHOrO-
JETHHIT MepHOJ OHA CTAHOBHTCH HCYe3alollle MaJioH, B TO BPeMd Kak
IpH pacyerax 3a KOPOTKHE MepHOoJbl (JeKa/bl, NeHTabl, CyTKH) ONa
CYHIECTBEHHO BO3pacraer, HHOTAA CTAHOBSACh COH3MEPHMOH He
TOABKO €O BTOPOCTENEHHBIMH, HO Jlayke ¢ rJaBledliuMHy 3JeMeHTaMu
Oannnca,

Hennaka N onpeaensiercss 1mo ypaBHEHHIO

SIIp—YP—Y A=N, 4.1)

rne M 1lp, 3P n 33 A — cOOTBETCTBEHHO CYMMBbl NMPHXOAHBIX, pac-
XOANBIX H AKKYMYJAAILHOHIBIX 9yeMenToB Oananca.

OrHocuTensnag  Hepsiska (8 npouenrax) BoiACHSETCs HOC/e
ypasnupanns Gaganca. YpasHupanue oCylUlecTBiaseTcd no ypasHe-

ELE
D p=3X P43 A,
YP=NTIp}¥ A,

B rex cayuasix, Korja mpoHCXOJMT HAaKoIielne BOAbLI B BOAOEMC
(AKKYMYJSILHA HMEeT NOJOKHTeJbHLIH 3HaK), /AAs ypaBHHBaHHs
HCIOABAYETCs epBoe ypaBHeHHe, npu cpaboTke BOAB (aKKYMYJIALLHA
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HMeeT OTpHIaTeabHbiil 3HakK) — Bropoe, llpu 3tom nHeoOX0AHMO
HMETh B BH/lYy, YTO OHECPALHH MO YpaBHHBaHHIO Oajanca MNpoH3BO-
aarcs ¢ abCcoMOTHBIMH  3HayeHHsSIMH  Beauund, O6e3 yuera 3HaKa
cocrapiasiionnx Gamanca. [loanoro ypaBHHBaHHS NpPaBoil H JCBOM
yacTeil ypaBHCHHS HEADL3A NOJY4YHTh 0e3 yuera HCBA3KH, NO3TOMY
HeBsi3Ka nmpuOaBasieTcs (Bcerja ¢ MOJOKHTENbHLIM 3HAKOM) K TOMH
qacTH VpasBHeHH$, KOTOpas OKasajacb MeNblleH Ha BeJHYHHY He-
BAskH. llocsie ypasHHBaHHA HCYHCAsICTCH HeBssKa OaJjanca B Mpo-
UCHTAX, MoJyyaeMmass Kak orioulenne BeJaH4Hibl N K NMPHXOAHOH
(uam pacxoinoit) yacTH ypasHeHnoro OaJsarca.

Jlonyctumas nessizka OaJsanca 1€ JoJKHa NpeBbiaTh BO3MOXK-
HOW cyMmapiioi omubKn pacuera, onpejejsieMoH B COOTBETCTBHH
¢ PCKOMEH/IaIHsiMH, H3JIOXKEHIIBIMH HeCKoJIbKo nuxKe. 1Ipxn Goablux
HeBA3KAaX, BLIXOAAULUX 3a AONYCTHMBIE Ipe/esibl, HCXO/AHbIe JaHHbIE
H pacyersl cJaeayer JONOJHUTEJbHO IMpoaHaJH3HpoBaTh H TO-
OBITATLCS YCTPAHHTh OONApyKenuse HeTounocTH. C 3TOH Heqblo
CJACAVET COMOCTABHTL JlaHHble HAOGJIOLEHHN, MOJYUEHHLIC pasiny-
HLIMH criocoOaMi, B YaCTHOCTH, HANPHMEpP, CTOK MO JaHHbIM YyHeTa
Ha COOPYZKCHHAX I'HAPOY3NA H MO JIAHHLIM THAPOMCTPHUECKHX Hab-
JI0JIEHHH 118 HHXKeJIeRalleM I'HAPOoCTBOpe.

[Mpu anaanse npuunH GOABIUIHX HEBA3OK HYKHO oOpamlars BIH-
MalnHe Ha Te¢ KOMMoHeHTbl Oananca, KoTopble 0COOGEHHO CHJIBHO
BJAHSIOT Ha PEXHM BOJ0oeMa B paccMaTpHBaeMmblit mepHox. Tak, Ha-
npUMeEp, AJsi lepHoda NoJoBoAbsA WiH OOJNLUHX 11ABOAKOB CJAEAYET
NPOBEPHTH NAACKHOCTD BEPXHCH YaCTH KPHBBIX PacxoioB Iid OCHOB-
HBIX TPHTOKAX BojoeMa H Boobule HaJAEKNOCThL MOJACYeTa MPHTOKA,
o6paTHB BHMMaHHe Ha JOCTOBEPHOCTL yueTa aKKyMyJsiilHi B pycie
raapHeiilnX NPHTOKOB HHIKE I'HJAPOCTBOPA.

B MeKCeHUBI MEepHOA, KOorja MOBePXHOCTHBIA MNPHUTOK OTHOCH-
TEJAbIO HCBEJHK, CYUECTBEHHYIO POJib MOXKET Hrparh TOYHOCTH pac-
UeTOB AKKYMVJSAIHH B 4alie BOAOEMA, KOTOpas 3aBHCHT OT AOCTO-
BCPHOCTH ONpPEAeaeHs CPeAHero YpoBHs, a caeloBaTesblio, HMENHO
9Ta XapakTCpPHCTHKA (cpeanuil ypoBeib) JM0JMKHA OLITH MNOBTOPHO
THIATENbHO OlEHeHa ¢ HCHOJbh30BalHeM pasJaHulbBX crnocoboB, pe-
KOMEH/IYEMBIX JIJIsl €e ONpeaesicHH.

Ilasi Kpymubix OCCCTOMHBIX H CAa0ONPOTOUHLIX O3ep, IJIaBHEH-
UM PACXO/JHLIM KOMIOHCHTOM OanaHca KOTOPBIX fIBJISETCsH Hena-
peHHe, neoOX0AUMO TPOKOHTPOJHPOBATH €r0 BCJHUHHY, HCMOJL3YS
AA 3TOM WeAH He3aBHCHMBbIe cnocoObl pacuera, HallpHMep THIAPO-
MeTeoposiorndeckuit u tengosoro Ganauca. IIpu atom caeayer 06-
paTHTh OcoGoe BHHMAHHE Ha JIOCTOBEPHOCTh MPHHSATHIX B pacucTt
YUCJOBBIX 3HAueHHil (HakToOpoB HCnapenns — TeMnepaTtypbl BOAbLI H
MCTEOPOJIOTHUECKHX XaPaKTePHCTHK. ITH XapaKTePHCTHKH JOJIKHDI
ObTL OonpeaecHsl ¢ yuetom 3pdekra tpanchopmallin MeTeopoo-
FHUECKHX JEMCHTOB HaJl BOJHOH MOBEPXHOCTBLIO; LIPH 3TOM TaKiKe
NOJNKHBI OBITH MAaKCHMAJbHO HCMOJh30BaHbl JIaHHBIC O TeMiepaTtype
BOJBI, OTHOCSIIHECS K Pa3HBIM YYacTKaM BOJOCMA, pa3HYaloninMcs
no raybune.
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Tounocers pacuero Bojnoro OaJanca, Tak ke Kak H JIOTIYCTH-
Mast TPOJIOJIZKHTECIBHOCTL PACUETHOrO HHTEPBAJIa BPEMCHH, 00YC/0B-
JICHa [OrpelHoCcTLbI0 Onpeaeyienns rjaaBHeAllnX KOMIOHEHTOB Oa-
aanca, Cayyafinsle ominOKH coCTaBAAOILNX Gasanca, HeOHHAKOBBIE
ISt PA3HBIX (PH3HKO-rCOrpauuecKHX YCJIOBHH H PaCYeTHBIX HHTEp-
BAJI0B PA3HOH NPOJO/IKHTENLHOCTH, B HACTOMIIEe BPEMS euie He
MOrVT CUHTATLCS HCUCPNLIBAIOIIE ONPENeJCHHLIMH, a4 HMCIOUIHeC s
OICHKI XapaKTepH3YIOT JHUIb HX CpPeiHHe 3HAYCHHA, AOCTOBEpIibie
It MECAYHBIX H IOHOBBIX MepHOAOB. [IpuMennTtenbHo K KOHKpert-
LM BOJOEMAM H PACYCTHBIM HHTEpPBaJgaM 3alanHoll NPOA0JKH-
[CJIBHOCTH pasMeppl Cay4dalHbiX OMIHOOK AOJKHBLI ONpeAeJasiThcs Ha
OCHOBAHHH CHCUHANBHBLIX HCCJAEA0BAHHH, OINCHHBAIOUHX [OrpeLl-
HOCTh ONpeieeH s rJ1aBHeHUHX COCTaBAAIOMHX Gasanca — noBepx-
HOCTHOro NMPHTOKA, CTOKA, AKKYMVJSIIHH B yalle BojoeMa, a Juid
KPVIIHBIX O03€p K TOMY e — 0CaJKOB H HCHapeHHsl ¢ BOJJHOH Mo-
DCPXHOCTH.

Corslacio BLIHOJHEHHBLIM K HACTOALIEMY BpeMeHH HCCJIei0Ba-
HHSIM, cayYyaHHble OUIHOKH THAPOMETPHUYECKOrO VUeTa CTOKA COCTAB-
JAIOT JJIS PABHHIHBIX PEK ¢ YCTOHYHBBIM PycJioM B cpeanem £=5%,
A5 TOpHBIX pek =+ 15—20%, s HensyueHnsiX yyacTkoB BosocGopa
B PaBHHHHBIX pafonax *=20, a B ropubix — g0 50%. Yuer croka
Ha KPVIHBIX FHAPOY3JaX OCYHIECTBJSCTCH B CPeAHEM € TOYHOCTHIO
2—5%, na maawx u cpeaunx F'IC—or 5 no 8%. Cayuafinas
ourgbka onpeesenus CpeaHero ypoBHS BOJ0CMa NPHHHMACTCH pPasb-
HoM £1--2 cm. 3nas 3snavenne cayvaiinoit ownbku pacuera ak-
KYMYJSIHH, NOo JaHAOMY BOJ0OeMY AJds NMepHOJ0B Pa3jaH4YHOH BOI-
HOCTH MOXKHO YCTAHOBHTBH COOTBETCTBYIOUIHHA PacqHCTHBIN HHTEPBAJ
BPCMEHH, HCHNOJAL3YSl IS 3TOH 1eJH 3HAyYeHHsl OTHOCHTEeJbHOMH
OMHOKH AKKYMYJISIHH, OHPeJeNsicMOii B COOTBETCTBHH ¢ PEKOMEH-
pranusimu pasia. 3.1 nacrosuteit pabortwl.

Aas Toro ytobGbl OlEHHTh, B KaKoi Mepe MoJayyennbie HCBA3KH
Dananca COOTBETCTBYIOT AONYCTHMOM MOrpeliiocTH pacuera, He-
00X0NMO yyecTh cayyaiinbie OWHOKH BCeX KOMMOHEHTOB H ONpe-
ACAITL cymMMapHylo omHOKy pacuera. Mcexoas w3 Beimienpusejies-
HBIX OIEHOK CHOYYaHHBIX ONIMOOK, 4 NPH HAJHYHH CHCLUHAJIBHBIX
liccjaeloBanui o pacyetoB [HampHMep, pacuera TOYHOCTH MPHTOKA
o ypasuenusam (3.8) u (3.15)] ¢ yveToM 3THX YTOUHEHHBIX AAHHBIX,
MOMKHO ONpeJesHTh AJA 3ajlaHHbIX HHTepBaJsoB abCodIOTHBLIE 3Ha-
"CHNA OMNOOK, BLIPA3HB UX B TeX e e/HHALAX, B KOTOPBIX BBIYHC-
Jsorest Ganancut (M?, Mman. m?, km?).

VUNTBIBast, 4To aKKyMyJAsiilHsl B yaule BOJAOEMa BLIYHCJSIETCS Ha
Haua o # KOHel, pacueTHoro HHTEpBaJa H B KaXJAO0M cjydyae BO3-
MOXHa cayuaiinasi omwnbka =1 cM, cJaeyeT yiABOHTb 3Ty OUIHOKY,
HMes B BHAY, 4TO npH HeOAaronpUATHOM COUETAHHH 3HAKOB omHOKa
AKKYMYASIILHH 34 PacyeTHLIH HHTEPBajs BpeMeHH JOCTHraer +2 ¢M.
[lepeseasn caoit MommocTs0 2 M B 06beM C YUETOM cpeiiiet mJo-
Hla/in BOJloeMa 3a pacyeTHLIH HHTEPBAaJ BPCMENH, BbIpAXKaeM 3Ty
OuHOKY B KyOHUSCKHX MeTPax. AHaJorHYHast onepalms mpoOH3BOAHTCS
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o Onpejae/aCcHHI0 a0COMIOTHBIX OWHO0K BCeX COCTaBAAIOUIHX
(MPHXOAHBIX M PACXOAHBIX), HO 3a HEBO3MOMKHOCTBIO YHUECThb TO-
PELIHOCTH BTOPOCTENMEHHBIX KOMIIONEHTOBR (oceaanue Jbla, MOMI-
3CMHBIH TPHTOK WJH OTTOK M Jp.) C/AEAyCT OTPaHHYHTLCS YUETOM
OWHOOK rJaBHEANINX COCTABJAIONINX, KOTOPBIE, B CYIHOCTH, H ONpe-
AENAIOT TOUYHOCTL pacuera Oaganca. O003HAUYHB chyyakibie olIHOKH
HCpe3 ¢ H NMPHCBOHB KaJOH H3 HHX CBOH HH/ICKC, OTPEJEJIHM BO3-
MOXKNYI0 CYMMapHyIo ollnOKy pacuera no dopmyse

— e 'l-“’ a1 ﬂg—l— P —["5122 . (42)

[Toayuns 3mayeHuss ¢ AJdsi BCEX paccMaTpPHBAEMBIX TNEpHOAOB
(ce3oHOB, MecsleB), CONOCTABHM HX CO 3HAYEHHSAMH HEBS30K, Bhl-
pazkaeMplx B oO0bemax. Eciiu 3Hauenns HeBs30K paBHBI WJIH MCHbIIE
COOTBCTCTBYIOUIHX 3HAYCHHH 0, MOJKHO KOHCTAaTHPOBATh, YTO pacyerT
0allaHCa BHINOJIHEH C TOYHOCTBIO, KOTOPYIO TapanTHPYET COBPeMen-
Hasi M3YUEHHOCTb cocTaBsfoIiuXx O6ananca. B rex cayuasx, koraga N
peBHIIIAET BEJHYHHY ¢, YTO YKasblBaeT Ha HaJWUHe B pacyerax
HC TONMBKO CJHYYaHHBIX, HO U CHCTeMATHYCCKHX OIHOOK, HYXKHO, Kak
YKasaHo Bbllle, NOABEPruyThb HOBTOPHOMY alaju3y He TOJLKO pac-
YETHbIe, HO H HCXOAHbLIE JaHHLIe, CTPEMSICh BBIIBUTL CHCTEMAaTHUe-
ckue omwnbku. Ilpn 3TOM B mepByio ouepesib HalO paccMOTperh Te
KOMIIOHEHTBI, KOTOpbLIe SIBAAIOTCH HanboJee BECOMBIMH B NEPHOH,
COOTBETCTBYIOIME OoabuiuM HeBaskam Oananca. Hanpumep, B Be-
CeHHHH HEepHOA cjoeayer oOpaTHTb BHHMAIHE HA JOCTOBEPHOCTH
BEDXHHX 9acTe#l KPHBBIX PacXoJOB BOJBI, MOCKOJLKY IPH HX Tej0-
CTaTO4HOM ODOCHOBAHHOCTH H3MEPEHHBIMH PACXOAAaMHU TIPH TOJACYETE
CTOKa BO3MOJKHBI CHCTeMaTHuecKHe oWHOKH. Takue omubKH MOryT
TAKJKe HMeTb MECTO B BEeCEeHHMH NEePHOJ H3-3a Heaoyuyera aKKyMYy-
JSIIHM B pycdax IJIaBHEHIIHX IIPHTOKOB BOJOeMa H B Ji060#H u3
CE30HOB rojfa Ha BOJAOXPaHWJHIIAX H3-3a OJHO3HAYHLIX OMHOOK
B yueTe CTOKa Ha 3aMblikaiollleM ruipoysjie. CHCcTeMaTHUECKHE MO-
FPCLIHOCTH Y4yeTa CTOKa OOBIYHO YK€ He MMEIOT MecTa Ha JaBHO
HNEHCTBYIOWMX KPYNHBIX THAPOy3Jax, HO 3a4acTyi0 OTMEYaloTcd Ha
HOBEIX ['DC ¢ BBOJOM HX B CTPOH, KOrja eile He OKOHUATEIbLHO
oTpaloTaH peXHM HX 3KCIJyaTallid H HEeJO0CTATOYHO THIATEJLHO
OCVIIECTBAACTCS YHET CTOKAa Ha HHX.

[lorpemiHocts yuera croka Ha I'9C, paBHo Kak omnbxu omnpe-
AeJICHUS] APYPHX COCTABJSIIONIHX, HHOTJA VAAeTCA BLISABHTb, aHaJH-
3HpYys COBMeCTHO OaHHBIe pacuera OaJsianca Ha CMEKHBIX BoAoOXpa-
nuanuiax. Tak, Hanpumep, B 1963 r., B rox 3anoancHus Baxp Bor-
KHHCKOro, HeBA3KH BOJAHOro OajaHca 3TOro BOAOXPaHWJAHINA OLIIH
OAHO3HAUHBIMH (TTOJIOXKHTCAbHLIC) H BBICOKMMH; JUISI Psja MCCAIEB
HeBsIaka npeBbimaga 10% wu nake AJas rojloBOro HHTCPBaJa COCTaB-
assa 9%. Crosib 3HAYHTENbLHOE HECOOTBETCTBHE B NMPHXOJE-Pacxofie
B YCIOBHAX BJIXpP BOTKHHCKOro MoxKet ObiTh 00BSICHEHO HeCcoBep-
LHIEHCTBOM YyyeTa KakKoH-THOO H3 ABYX TIJaBHEHNIHX COCTABJSAIO-
IIHX — OCHOBHOrO NpPHTOKa, nocrynamoilero yepes KaMmckuii ruapo-
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y3eqa, uau croka yepes Botkuuckyio I'9C. Ownbka onpejenenus
JAPYruX KOMIOHEHTOB M3-3a HMX He3HauHuTeldbHOro Beca B OajaHce
(0oKOBOH NMPHTOK B CPEJHEM COCTaBJseT 9, a HCrmapeHHe, TaK Ke
Kak ocaiku,— okojo 1—29% or ypaBaenHoro Oananca), ne MOTyT
CKOJMBKO HHOYAb CYIIECTBEHHO HCKa3HTh Pe3yJbTaTbl pacuera.

Ha orcyrcTBHe CHCTCMATHYeCKOH OIMHOKH B ydYere CTOKa Ha
Kamckoit I'DC xocsenno ykasbiBaau caeayioupe gaxrtei: 1) He-
psisku Bananca BAxp Kamckoro za 1963 r. ObiiH pasHO3MauYHBIMH
i 2) conocraBjieHHe MPHXOAa-pacxoja H akKyMmMyJasudu B dalie
BOjJlOEMA CBHJCTENBCTBOBAJNO 00 HX COrJacoBaHIOM Xoje, [o-
CKOJIBKY PAa3HOCTb MEXAY TMPHXOAOM H pacxo/ioM [0 3HAKY H Be-
MUYHHE COOTBETCTBOBaja H3MeHeHH o0beMa BOJAOXpaNHIHILA.
CooTHOlIEHHEe 3THX TPeX KOMIOHEHTOB HAa HHIKEPACHOJOXKEHHOM
BaAXp BOTKMHCKOM, MEMXAY TeM, CJOXKHJIOChL COBEeplIeHHO HHaye,
0 yemM MOXKHO c¢y/JHTh mo tabu, 39. Hdasa sroi TabJaHIBl H3MeHEHHE
obbema BomoemMa AV 3a paccmarpHBaeMbli HHTEpPBaJd BpPEMEHH
ONPCICACHO JIBYMS He3aBHCHMbIMH crnocoGamu: 1) no pasHoOCTH
MEXy NPHXOJOM H PacxofoM H 2) no JaHHbIM HabMoACHUH 3a
VPOBHEM Ha BOJIOXPAaHHJIHILEC.

TaG6auma 39

Hamenenue o6vema (km3) saxp Borkumckoro B 1963 r.

Cieol onperesenus I | I v Vv L |

Mo paswoctud p—3X P | —0,10 | 0,51 0,08] 0,78 0,73 0,22
ITo cpenweMy YPOBHIO H
kpunoi obOneMos V=
= f{H) 0,68 0,22 | —0,31 | 0,83 | 0,49 | —0,17

Cnocol onpegesenus Vil VIII IX X X1 X1

[lo paswocrn ¥ Mp—3X P | 0,31 0,10 0,06 | 0,51 0,27 | 0,69
[lo cpenneMmy YpOBHIO W

kpunolt oonemon V=
e [ (H) 0.15 | —0,04 | —0,10]| 0,32 | —0,23| 0,15

HMa rabn, 39 pujino, uro gadubie, npejacrasjcHHbie B ABYX CTPO-
KAX ¢e, KaK NpaBHJio, He COorsacylorca mexay cobod Kak MO BeJH-
quie, Tak B no 3naky. CorjlacHo JlaHHBIM, ONpeaesieHHbIM IO pas-
nocrn X [Tp— X P, Ha BojoXpaHuJHlle B TeyeHHe QeBpans—/e-
Kabpsi W3 Mecsla B MeCsll AOJIKHO OblIO HPOHCXOJAHTh HAKOMJEHHE
BOJIBI, B JCHCTBHTEJBHOCTH XK€ 4acTo HMena MmecTto cpaborka. D10
O0CTOATENBCTBO CBHIETEJLCTBYET O HEAOCTOBEPHOCTH ONpeeseHHS
KOMIOHCHTOB, no KOTOPbIM HAHIEHO dHaAYCHHE PHS HOCTH

151



M IIp— 3 P. Kak yKasaHo Bwillle, IPUXOJ, OCHOBHYIO 4acTk KOTO-
poro coctasasier crok uepes Kamckyio I'9C, onpezenen Bnoane
JOCTOBEPIO, MOITOMY OCTACTCS TPEANOJOKHTh, YTO HeCOOTBCTCTBHE
B MPHXOJe-pacxojie BoAbl OOBACHAETCS HEAOCTATOYHOH TOYHOCTHIO
yueta ctoka Ha Borkunckoit I'9C, rae, Kak 370 4acTo HMeeT MeCTo,
CTOK OBIJ 33HHAKCH.

Oanako KOJAHYECTBEHHO OLCHHThL morpemnocth croka na ['9C
Ha OCHOBaHHH NPHBEAEHHLIX cooOpaxeHHd He NPEACTaBJIACTCH BO3-
MOKHBIM, MOCKOJALKY IIPH TAKOM MOJAX0J€ OHOKH ydera CTOKA Ha
'SC weonpaBaaHHO 3aBHILAIOTCA H3-3a TOro, 9Yr0 Ha HX CUYET OT-
HOCSATCH TAKIKEe TOrpeiocTH OnpefeeHus APYrHX COCTaB/AKUIHX
Gananca. Tem He Menee BbUIOJHEHHBIH anajH3 Mo3BOJASET CACNATH
060CHOBaNBI BbIBOA 0 Hebaaronoayund B yuere croka Ha ['9C
n MPHHATL MepBl K €ero JHKBHAAUHH, JOBOAS 3TO 10 CBE/ICHHS
sKcnayataunonHoro nepcorana I'9C.

B mnexkoTophiX cayuasx comocraBjieHue 06ajJaHCOB MO CMEKHBIM
BOJAOXPAHMJIAIIAM MO3BOJISICT BBISICHHTL NMPHUHHY GOJBIIHX HEBA3OK,
BO3HHKAIOIIKX B OTAEJbLHBIE MeCsllbl, MPH HX AONYCTHMBLIX pasMepax
B APYrHe Ce30HLl roga. 1o OOHIUNO HMECT MeCTO B TeX Ciaydasx,
KOrjla HEBAI3KH MO CMEeXKHBIM BOJOXPAHHJIHIIAM 3a CHHXPOHHBIH
NNTepBaJ BpPeMEeHH MNpPH HX 3HaUHTeJbHOH abCoMOTHOH BeaHYHNE
NPOTHBOMOMOKHE 1Mo 3Haky. Takoli Xapaxkrep, Hanpumep, HMeJH
HeBsi3KH OanancoB B anpeae 1964 r. ma BojoxpanmaHumax Jduemnpo-
A3CPAKHUIICKOM M HHKepacnonoxersHom JHenposekoMm nMm. JleHuHa.
Hessizka Gananca no BAXp JlHenpoasepkHHCKOMY Oblia MOJOKH-
TeabHON M coctaBasaa 14Y%, onnoBpeMenHo meBsiska 6GanaHca 1o
paxp Jluenposckomy HM. Jlemuna umeaa OTPHHATEJNBHBIH 3HAK H
Oba pasia 11,2%. dto nonoxkeHne NO3BOJSET MPEANOJIONKHATD, UTO
ctok uepes Jluenpomsepxunckyio I'9C B anpese 1964 r. Obla ouly-
fouHO 3aHHKeH, uTO, KCTATH, [OATBEPKIACTCH CONOCTABJICHHEM
JHAUCHHH AKKYMYJSIMH, OMpeleJeHHLX pPasHbiMH  cnocobamy

(ta6n. 40).
Ta6anma 40

Hamenenne ofinema cMexumX JIHENPOBCKHX BOJOXPAHHIHIL
(km®) B anpene 1964 r.

paxp Mnenpogsep- naxp JAnenposckoe
Crnocob onpeaeacHid Pmuncxnu : MM, Jl‘m?uun
[To paswoctn Y lip—3X P 1,28 —0,22
ITo cpenmemy vposnio H KpHusoit obbe- |
won V=J(H) 0,64 0,42

M3 tabn. 40 caeayer, uTO HECOOTBETCTBHE B INpHXOJe-pacxofe
BOAB HAa KayKJA0M H3 JIBYX CMeXHBIX BOJOXPaHHJHLL TPOH3OULLIO
UMEHHO 32 cuer 3aHuKenus croka na [lwenpoxsepmxuuckon I'DC.
H3-3a 3auuKenus CTOKa BOJAB HA TrHjapoysae (KoTopblli B ampeJe
1964 r. Obll €AHHCTBEHHBIM PacXOAHBLIM KOMIOHCHTOM OavsiaHca
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paxp JluenpoaszepxuHCKOro) pasHocThb B 2 pasa mpeB3olyia H3Me-
ienne obbeMa BojoeMa, KOTopoe B JAeHCTBHTEJbHOCTH (PHKCHPOBA-
N0CL VpOoBeHHBIMH HabmawofeHnuamu. C Apyron CTOPONbI, Ha 3aHHIKE-
uie nputoka Ha JlHempoasepmxuuckoi I'C BHOBL YKasbiBaeT TOT
pakt, uto B BAXp JlHenpoBckoe uM. JleHuna akTHYECKH IOCTYIHJ]
JnaunTeabHo GoablIHH 00beM NMPHTOKA, B CBA3H C 4eM BMECTO OXKH-
naemoit (mo pasnoctu X3 [Ip— 37 P) cpaGoTKH HMEJ0 MECTO Ha-
KOMJICHHE BOABL B BOJAOXPaHHAHIILE.

[lopTOopHHil aHanM3 MAaTepPHAJOB BO MIIOTHX CjydyasX MOMOraer
VCTPAaHHTb BLICOKHE HCBH3KH baJjanca M BO Bcex cayvuasax noipo-
AsleT ONPeje/HTh HanpapjeHHe HCCIeJlOBAHHH, HeoOXOJHMBIX IJIs
COBEPUICHCTBOBANHA BOAHOOA1ANCOBBIX pPacueToB IO AaHHOMY BO-
noeMmy. Pacuern 6anaHca pasHbiX BOJOEMOB B Hacrosullee Bpems#
BLIMOJHAIOTCA ¢ PAa3JHYHOH TOUHOCTBLIO, O YeM MOXKHO CYJHTBH MO
BReJIHYHHe HeBA3Z0OK, OTHOCAIIUXCH K BOoJdoeMaM, pPas3jHUYUHBIM 1O I'e€o-
rpachuyecKoMy noJioxenuio. PesyabTarbl TaKHX pacueToB MO3BO-
AS10T CAENATH CNeAYIOULHIT BhIBO/L: HEBA3KH Daanca BCeX BOJOCMOB
BO3pacTaloT ¢ COKpallleHHeM pacueTHOro HHTepBaJa, HO HapALy
¢ 3THM O6JLIIeH TOYHOCTLIO 34 NEPHOALl PA3HOH JIHTEJIBHOCTH
OTJTHUYAIOTCH E{J,?],]-IUGEJIH![CDEI;]{: pacuetrbel IJd BO/JOEMOB 3dCYUITH-
BHIX pafionoB, XapaKTepH3YIOIHECH COCPENOTOYCHHBIM MPHTOKOM.
B 9THX YCJAOBHAX OJIHH H3 TJaBHEHIIMX KOMIIOHEHTOB — MPHTOK
¢ Bojocbopa BojoeMa NPaKTHYECKH MOJHOCThIO OCBCUICH I'HIPOMET-
PHUYCCKUMH HaOJIOAEHHSIMH, YTO HCKJAKOYacT BO3MOMKHOCTb 3HAYH-
TesiblbIX OMHO0K pacueta. B oTtanune oT 3TOro Jist BOJOCMOB 3011bI
30BITOUHOTO VBJAAKHEHHd, 00JaaJalliX paccpeloTovYelHblM MpH-
TOKOM H BOAOCOOPBI KOTOPBIX OCBCLUCHLI I'HAPOMETPHYECKH TOJLKO
JACTHYHO, BOAHOOAMAHCOBHIE PpacueTsl OTJIHYAIOTCS MOHHIKEIoH
TOYHOCTBLIO. 3j1¢ch ocoboe 3HaucHHe npuobperaloT METOALl pacyera
(IPHTOKA C HEH3y4yeHnoi uactn BojocOopa, COBCPLICHCTBOBAHHE KO-
TOPBIX FRJASTCS] OAHOH U3 MEPBOOUCPCAHBIX 3474y AaJbHEHIIHX HC-
chejoBadui BoAnoro GanaHca BHYTPEHHHX BOJOEMOB.



'nasa 5

BoiHbie pecypcbl MU BOJAHBbIW OaJlaHC

rjJaBHEHMIIUX 03€pP U BOAOXPAHHJIHILL
CCCP

Boauble pecypenl Buyrpennnx Bogoemos CCCP npu ux cospe-
MeHHOil H3YMeHHOCTH He MOryT ObITh OUEHeHLl TOJHOCTBLIO, I10-
CKOJIBKY HMCIOLLHECH CBeJenHs O MPHXOAC-PACXO/e BOJbl OTHOCATCS
B OCHOBHOM K KpynHeHIHM o3epaM H rJaBHEHUIHM BOAOXPaHHJH-
uaM. Mexkay Tem, uMes B BUAY, YTO CyMMapHas Mmjollajib KpyHeH-
mHX uayuennblXx BHyTpennux BojoeMoB CCCP n Kacnuiickoro mops
cocTaBasicr Ooace 587 Thic. kM2, uau cBuiwe 65% obuwed BoAHOMH
noepxHoct ozep CCCP (Bmecre ¢ Kacnuilckum MOpeM), MOXKHO
[0JaraTh, 4T0 HMMEHHO Kpynieiiline BOAOEMbl BHOCAT OCHOBHOH
BKJajg B o0llHe O3epHble pPecypcChl CTPaHbl, 4 MOTOMY YUE€T lX exe-
rogHo BO300OHOBJISIeMBIX  3amacoB  MnpejicTaBasercsi  HauboJjee
BdsHbBIM.

Hacrosuuuit 0630p cocTarjen Mo AaHinbiM 0 BoJHOM Oanance
12 kpynueiimux ozep CCCP u Kacnuiickoro Mopsi H 110 COOTBETCT-
BYIOIHM JAaHHBIM 29 BOAOXPaHHJHIL, PacnooKeHHLIX Ha IJaBHEN-
mwux pekax Coserckoro Corosa. Ceenenus o BojiHoM Oanance, Tax
e Kak B paborax [24, 25, 59], 3aumMcTBOBaNBl H3 JIHTCPATYPHLIX
HCTOYHHKOB. B oT/IHYHe OT paHee HCMOJAb30BAHHBIX MATCPHAJIOB AJA
xapakrepuctHkn Gasanca Mopeit Kacnuiickoro u  Apajbckoro,
a Takke oszepa YUyacko-llckoBckoro nmpHBJacuenpl JaHnble, onyOJ/n-
KoBalHble B HoBerwnx paborax [7, 54, 91], a no o3. bajikaa — yrou-
HEeHHbIE MATCPHAJbI, NONOJHEeHHble Habmoaenuamu no 1973 r. Bkaio-
YHTEJHHO.

B nocaeanee spems O. A. A3epHHKOBOH BBINIOJIHEH HOBLIH pac-
yer OasnaHca 03. Cesan B ueaom 3a nepuox 1927—1973 rr. [1].
PeayabraTel 3Toro pacuera CYLWIECTBCHHO OTJIHYAIOTCH OT paHee
TPOEKPATHO H HE3aBHCHMO OAHH OT APYIOro BHIMOJHCHHBIX HCCJe-
jAoBaHuii Boanoro OGasaHca 3Toro osepa. Bnepsnie pacuer Oanatnca
6o npouseeaen B. K. IlasbinoBuim [40] 3a nepnog 1927—1934 rr.,
nosjinee BHOBL O ocymiectsacH B. J1. 3aiikoBbiM 3a nepuon 1925—
1945 rr., a B NATHIACCATHIX roflax — rpynnoi uccjejonaresiel 3a mne-
puoj 1927—1958 rr. [60]. I1pu Heu3bexkHOM, HO 1HEDOJILIIOM PaCXo-
JKAEHHH B MOJYYCHHBIX BCJAHUHIIAX pPe3yabTaThl BCEX TPCX pacueron
XOPOUIO COTJacyloTesi MCKAY co0ofl, CBHAETENBCTBYSE 0O JOCTOBEp-
HOli KoJIHuecTBeHHOfI ouenke Boanoro Oananca Cesana. Ojnako,
COrJIACHO JIaHHBIM, TIPHBEJCHHBIM B crarhe A3eplHKOBON, BOAHbBIE
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pecypchl 03. CeBaH HMeIOT CyHIeCTBEHHO ObJbliuee 3HA4YeHHC, CO-
ctaBaAs 1,46 km® nporus 1,22—1,32 kM?, npuHUMABIIHXCH B pacyeT
panee., llpuunHoi yBeauueHnusi pecypcoB oszepa mnoutn Ha 20%
A3epHHKOBa CUMTaer MOA3EeMHBIH NMPHTOK, Korophlil ouenen 0,17 kmé,
HO TPH 3TOM BO3MOMKHOCTH CTOJNL GOJLIIOrO MOJA3EMHOr0 NPHTOKA
BtcbMa chabo aprymenTHpoBaHa. llocKoabKy HOBHIT pacuer 6a-
JaHca o03. CeBaH 000OCHOBAH HEAOCTATOYHO TIHIATEJbHO, B HACTOSI-
uieil pabore AJs1 OUCHKH BOAHBIX PECYPCOB 3TOr0 03epa HCIOJbB30-
BAHBLI Pe3yJibTaThl YIAYOJeHnbIX H BCECTOPOHHUX HCCJACAOBAHUNH BOJL-
noro GaJsanca, nosydennpie B. K. JlaBbiioBbiM.

Coanble JaHHBIe 0 BoJHOM OaJsiaHce o3ep NpHUBEIEHH B TabJiH-
max 41 u 42, B KOTOpPLIX OHHM NpejcTaBaensl B BHAe cbajaancupo-
BAHHBIX 3a MHOrOJIeTHHH NEpPHOJ BEJIHYHH MPHXOAA-pacxoja BOMILL.
HeGoablue Hepsaskn Oananca, oOHAapyiKeHHble MPH  OCPCAHEHHH
J4HHBIX 34 AJHTENbHBIH pAJ HAOMOAEHHH, YCTPAHAJHCH PasBepCThl-
BalHeM HMX MeXJAY BCEMH COCTaBJAIONHMH GajiaHca COOTBETCTBEHIO
HX Becy HJH OTHOCH/JHCL K HaUMeHee H3YUeHHBLIM KOMIOHEHTaM
Oananca. Ilocaepnuit cnoco® Obli NpHMEHeH NPH YCTPAHCHHH He-
BASKH B Danance 03. Jlagoxckoro, BO3HHKIICH BeaeicTBHe OIHOKH,
JAONyUICHHOH npH pacuete Oanaanca B paGore [56]. B ykaszauuoi
pabore OblyI ABAKALI YUYTEH MOJ3CMHBLIA NPUTOK B 03epo: OAHH pas
MPH MOJCYETC MOBEPXHOCTHOrO MNPHTOKA, KOTOPHIA aBTOMAaTHYCCKH
VUHTBIBA€T NPHTOK MNOA3CMHEIX BOJA, APEHHPYeMLIX PEKaMH, a BTO-
poH pas— orAeabiio. DBropoe 3nadeHHe NOA3CMHOTO TPHTOKA
(1,2 xm3) G610 3aumcTBOBaHO H3 paboTw [71], B KOoTOpoit OH OB
OfnpeaeieH METO/IOM pacyJeHeHus ruaporpadoB cToka pek, NHTal-
wux Jlagoxckoe osepo. Ilpu HCKAIOUEHHH NMOBTOPHOrO ydera moj-
3eMHOro Inputoka oOpasoBaJjach mHeBsiska, cocrapasiomas 1,56%
CYMMAPHOro OPHXoAa BOJALL. JTa HeBAska Oblsia oTHeCeHa K MOBEPX-
HOCTHOMY MPHTOKY, KOTOPBIH, KakKk nokaszano B pabote [56], Obla
HEAOCTATOYHO MOJHO OCBCLICH HEiT}f'prIMH JallHBIMH.

Jans mopeit Apaabckoro u Kacnuiickoro ypsska 6Gananca mne
NPOHSBOARIACH, MOCKOJMBLKY HeBA3KH OanaHca mpH HX 1MeboJbIIOM
Bece 3HAUNTENbHBLI H cocrasasoT Aas Kacnuiickoro mopsa 12,1 xm?,
a Jaas Apanabckoro mops 2,7 k3.

[Hakomrennsle K HacTosillleMy BpeMEeHH CBEACHHA O BOJHOM
Oanance BOAOXPaHHJHIL BO MHOTHX CJIyUasiX XapaKTepH3yIOT Henpo-
JOJZKHTEALIBIE MePHOABI W HPHTOM pasjinuHbie JJsi pasHblX BOLO-
Xpamnannt, Hosromy B measx NOJYYEHHS CPaBHHMBIX JAHHBIX CO-
cragasionine rofoselx peanynn 6ananca GbIIH NpHBEIeHbl K MHOTO-
jgeriiemy nepuoay. Pacuer MHOrOJETHHX BCJHYMH HPOH3BEIEH IO
{‘HI'L;I-HHI.L‘HII{JM}' YPdBHCHHIO BOJIHOIO (]EUHIHL'E'I, VUHTBIBAIOHUICMY
TOJLKO IAaBHeHlIHe CTaThbi NPHXOAa-pacxoga BOJBI: TIOBEPXHOCT-
HBIE NPHTOK, OCaJKH, CTOK H HCHAPCHHE C BOANON [OBCPXITOCTH.
AKKymyJiallnsgs B CpeianeM 3a MHOroJieTHe TPHHUMAJAach paBHOM
Hy110, CTOK 13 BOJOXPaHWJIHIL onpeaesieH KakK OCTATOUHBIH YJeH
ypapHuenus BoaHoro Oajsanca, a MNOBCPXHOCTHHI NMPHTOK, OCAJKH H
HCIAPEHHE — 10 HOPMATHBAM 3THX 3JICMCHTOB C VUETOM MATCPHAJIOB
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TaGaunma 41

CpenneronoBoit BOAHbIH Gananc KpynHeHmux osep
Coserckoro Colosa

Ilpuxoannie cocrapafuine HMm? M Pacxoaunie cOCTapagomue K3 MM
03. OHexeKkoe (MHOTOJETIHI)
[Topepxuoctuwil nputok | 17.01 | 1755 | Croxk 19,35 | 2000
Ocanku 02,62 | 5RO 3,251 335
Henapenmne |
Hroro 22,63| 2335 Hroro 22,63 | 2335
03. Jlagoxckoe (MHOrOAeTHHI)
[Tosepxuoctunii npurox | 69.10] 3900 | Crox 73,70 | 4162
Ocaukn 10,70 606 | Mcnapcune 6.10] 34
HMroro 79,80 | 4506 | UToro 79,80 4506
03. Uyacko-TlckoBckoe (mMuoronernuil)
[TosepXHOCTHLIT NPHTOK 9,18 2580 | Crok 9,44 | 2650
Ocanku 2,241 630 | Menapenne 1,95 560
Hroro 11,42 3210 | Uroro 11,42 3210
03. Masmens (muoroaethuft, no B. I1. Hexafiunky)
Mosepxuocrnnii npurox | 14,20 {12900 | Crok 14,34[ 13030
Ocankn 0,60 550| Hcnapenne 0.46] 420
Hroro 14,80 |13 450 | Uroro 14,801 13 450
Kacnniickoe wmope, 18801972 rr. (no WM. A, [lukjaomanony)

[IoBepXHOCTHBLIH H I10I3eM-

HLIT TIPHTOK 294 | 790 | Menapenue 365 950
Ocanxn 89 | 240 |Crox B 3ax. Kapa-Boras-| 18,5| o

["oa

Mamenenne ypoBHs 12,6 3%
Hroro 395,6| 1064 | Mroro 35%3.5] 1030

Apannckoe mope (no A, E. Acapury)
TMepuon cra6uabHoro croauus vposua — 1926—60 rr. (cpeanas naowank
aepkata 66 700 xm?)

[TosepxnocTnsiii MPHTOK
Ocanku
HaMenenne ypoBHA

Hroro

156

=%

)

o= a0
o ch~14n

o
G

130

Henapenne

Hroro

63.8

63,8

960




NMpuxoinsEe cocTanamomme K MM Pacxoause cocTasagoniue Kn?

[leproa untencusnoro nagenus yposus — 1961—70 rr. (cpeasss naomann

sepraaa 63 200 km?)

lfonepxnoctantii nputok | 41,2 | 652 | Henapenne 60,7
Ocanku 8,2 130
Hameneune yvposns 14,0 | 220
Hroro 63,4 | 1002 | Hroro 60,7

03, CeBaH (B ecTeCTBCHHBIX VCAOBHAX, MHOTOJETHII)

[TosepxuocTHE NPNTOK 0,73 | 515 | Crox ' 0,14
Ocaaku 0.53 | 375 | Henapenne 1,12
Hroro 1,26 | 890 | Uroro 1,26

03. Cesan (npm cpaGorke na 20 M, MEOroJcTHH)

llonepxnocrumit nputoxk  |0,78 | 634 | Crox 0,19
Ocankn 0,48 | 391 | Henapenne 1,07
Hroro 1.26 | 1025 | Hroro 1.26

03. baaxam, 1911—66 rr. (no patore [75])

[MTosepxuocrnwii nputok | 15,7 Henapenne 18.6
Ocankn 2,81 154
Hameucune yposus 0,100 5
Hroro 18,61 Hroro 18,6
03. Anakoan (muoroneramii, no P. JI. Kypauny)
IosepxnocTubii NpHTOK 1,58 | 638 | Henapenue 2,95
Monsemuwit npurox 0,74 | 301
Ocanku 0,63 | 255
Hroro 2,95 | 1194 | Hyoro 2,95

03. Heenk-Kyas, 1960—1965 rr. (no M. K. Kanausckomy)

[Honepxnocrumit npurox | 1,09 | 177 | Menapenne 4,80
HMorsesmumit npurox 1,99 | 257
Ocankn 1,72 | 277
Henapenne 0,40 | 65
Hroro 4,80 | 776 | Hroro 4,80
03. Yanwl, 19401970 rr. (no pacuery O6ckoit TMO)
[TonepxnocTunit npnrox 0,95 | 384 | Menapenne 1,22
Ocanxu 0.44 | 175 | Hamenenne vposus 0,17
Hroro 1,39 | 599 | Utoro 1,39
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[lpuxognse cOCTAaBARKIIHE KM? MM Pacxeavue cocTaBasoMUide KM? MM

3. baitkan, 1901—73 rr.

IMorepxHoctunit npuroxk [ 60,38 | 1917 | Crox 59,64 1893
Ocanku 10,97 348 | Mcnapenne 11,05| 372
Hroro 71,35 2265 | Hroro 71,35] 2265

03. Xanka (mMHorojeTHuil, no M, I'. Bacukosckomy)

TMonepxnocTHbifi NPHTOK 1,94 | 472 | Crox 1,84 | 450
Ocankn 2,29 | 967 | Henapenne 2,37 | 284

MawencHue ypoBHA 0,02 5
Hiroro S8 A% s 4,23 | 1099

Tabawupa 42

CpeaHeronoBod BOAHLIA OanaHC CPpelHAX 03ep
Cosercroro Coiwsa

Pacxopnnie
Mpuxoansie cocTapasiommue K MM COCT aunlnmmue i MM

Maomark
aepKana
o3zepa, kM®

03. Jlaua, 1951—73 rr. (no paGote [69])

345 | IlosepxHoCTHLIT MPHTOK 3,65 | 10 566| Crox 3,78 | 10 940
Ocaakn 0,27 775 Ucnapeuune 0,14 401
Hroro 3,92 | 11 341 Uroro 3.92 |11 341

03. Bome, 1951 73 rr. (mo pabore [69])

418 | Ilosepxnoctusiii npurox | 1,78 | 4260 | Crox 1,89 | 4520
Ocanxu 0.31 | 740 | HUenapenue 0,20 | 480
HMToro 2,09 | 5000 | Mroro 2,09 | 5000

03. Kyuyg, 1936—44 rr. (no A. B. IlIsuTHHKOBY)

177 | lNosepxuoctunit nputok | 0.024] 137 | Menapenme 0,089 504
[Moxzemumit npurox 0,027 150
Ocanxu 0,038 217
Hroro 0,089 50t | Mroro 0,089 504

03. Cacuikoans (mMHoroserHsii, no P. II. Kypauny)

736 | Ilosepxnocruwtii nputok | 0,99 | 1340 | Crok 0,55 | 742
[TomgaeMHLIT TPHTOK 0,10 | 136 | Henapenue 0.75 | 1020
Ocaaxu 0,21 286
Hroro 1,30 | 1762 | Hroro 1,30 | 1762
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Pacxoanme

% 3
TMpuxoatisie cOCTABARIONLLHL Kne? MM COC TAB AT He KM MM

oaepd, Km?

Maoumans
3epKana

03. Komkapskoas (Maoroaeruui, no . JL. Kypiauuy)

120 | [TonepXHOCTHBLIT IPHTOK 0,17 | 1410 | Crox 0,10 | 827
MMonzeMibifl NPHTOK 0,02 | 167 | Mcuapeine 0,12 | 1000
Ocanxn 0,03 | 250
Hroro 0,22 | 1827 | Uroro 0,22 | 1827

o3. Teneuxoe, 1930—65 rr. (no B. B. Cenereio)

223 | Mpurok no p. Uyasnuman | 4,80 |21 500| Crok no p. bue 6,88 [ 30800
Bokosoii NpHTOK 2,02 | 9040| Mcnapenue 0,08 360
Ocaaxn 0,18 800| Mamenenne yposus | 0,04 180
Hroro 7,00 | 31 340| HMroro 7,00 | 31 340

HabJWACHHEH H pacueToB, HAaKOIJIeHHNBIX M0 KaxXiloMy H3 BOAO-

XpPaHHJIHUL 34 IEePHO/I HX H3YUCHHH.

OCHOBHLIMH HCXOJAHBIMH JAHHBIMH JJis OINpeJeserHs MoBepXHo-
CTHOrO NPHTOKa SIBJAAJNHCL CBeJeHHsI 0 HOPpME CTOKa peK, Brajalo-
uix B Bogoxpanmauule. CTok ¢ HeH3yUeHHBIX Y4acTKOB Bojiocbopa
paccyuTaH no kapre ctoxka. Ocajiku n ucnapenne npy Haanuun 10—
|2-nernero psaaa HaOMWOAeHHH [0 AAHHNOMY BOZOXPAaHHJHILY oOlpe-
JleJIeHkl HeNOCPEeACTBeHN0 No 3THM JaHHBIM. IIpH menee npojaoa-
JKUTENBIBIX HCCACAOBAHHAX OCAJIKH ONpeJCasiiich no Kapre ocaj-
koB [29], ucnapeHne — B COOTBETCTBHH C HOPMATHBAMH, PEKOMCH-
aosannbiMu Bpaciascknm n Bukymunoi (I'TH).

M3-3a memocTaTKa HCXOMHBIX JIAaHHBIX 1o BAXp Buawoiickomy
HOpPMaTHBHbIE 3HAYCHHs BeJHUHN Boanoro OanaHca AJii 3TOro BO-
Jl0éMa VCJOBHO [PHHSITH PaBHBIMH MX CPeAHHM 3HavYeHHsM 3a Ile-
punop 1967—1974 rr. OcpeiHCHHC BBHIIOJIEHO C YpPaBHEHHCM IHpPH-
XOAa-pacxojia BOJALI 3a YKasaHHbIH NEPHOJ, T. €. B MPeANoJOXKeHHH,
YTO M3MeHeHHe oObeMa BojoeMa paBHO HyJao. [lpa HcunciaeHHH
OCA/IKOB M HCHapeHusi, BBIpa)keHHBIX B cjoe (MM), 0OLEMBI 3THX
BEJHYHH OTHOCHJHCH K MAOLIAJH 3epKata BoAOXpaHHJaHLLA, OTBE-
yaowelt ee snavenuio npu ormerke HITY. HMcexkmiouenne 6viito cae-
nano ang saxp Bumnoifickoro, koropoe jgo 1974 r. eme 1e JZOCTHIJIO
NPOEKTHON OTMETKH, H B CpPeJAHeM 3a pacueTHbIH INCPHOJ ero mio-
HaabL cocrasnaaia okoso 1500 kM=,

Pesyabtatel pacueta MHOroJETHEro
npuseaensl B Taba. 43.

HeobGxonumo ykasathb, 4to B ominuue ot tabia. 43 npu cocTas-
nenun Tabn. 27 cnoi McnapeHHsl HCUHCASJICA ¢ yuyeTroM ¢GakrThye-
CKOro MoNOKEeHAs YPOBHS BOAOXPAHUAHILA OT TOAA K TOAY, B CBA3U
¢ ueM cpejanne agavyeHud CyMMapHoro {33 CE30H, 34 ]'Dﬂ} HE"E]’JE‘HHH,

GanaHca BOJAOXPaHUJHLL
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npuBefennble B Taba. 27, caeayer cumrath OoJee  TOYHBLIMH,
yem HX 3HAYCHHS, OleHeHHbie 0e3 yueTa H3MCHCHHSA MJollaau sep-
KaJsa Bojoxpanuauia B rabua. 43.

O6uuit 06beM, VYACTBYIOLULHI B KPYrOBOPOTE BO/bI, COCTABASAET
ansa 10 xpymuefimnx ozep CCCP 260 xkm?, ana Kacnmiickoro mops
395 kM3, Aas BOAOXPAHHJAHIL (M3 UHCAA KOTOPBIX HCKJIOUEHBI BOJAO-
xpanuauma B Oacceiltnax Mmopeir Kacnumiickoro u Apaabckoro)
381 KMm®,

Iloctynaenne BoAbl KaK B 03€pa, Tak H B BOJAOXPaHHJHILA B OC-
HOBHOM OCVIILECTBJIAETCS 34 CYET MOBEPXHOCTHOro MPHTOKa H ocal-
kKoB. B osepa (6e3 KacnuiicKoro Mops) ¢ HOBEPXHOCTHBIM MPHTOKOM
nocrvnaer obbem, pasBnblit 212 km® uau 81% obuero mnpuxona
BOJABI, ¢ ocajiKkamMu — oxkoJsio 45 kM3, nan 18%, a na monao ocranb-
HLIX KoMnoneHnToB (LOA3CMHBIA TPHTOK, H3MEHeHHe YPOBHHA) IIPH-
XOAHTCA TOJbKO HemHoruM OGoaee 1% (3 km®). B Gamnarnce BojO-
XPaHWIHLL, OTJAHYAIOUHXCS OT o3¢p GoJiee BBICOKOH NPOTOYHOCTDLIO,
MOBePXNOCTHLI MPHTOK HMeer eule GoJiee BHICOKHH YJeJNbHbIH Bec
i cocrasager 370 km3, uau csbeime 979% obumero npHxoda BOJHI,
a ¢ ocajkamu nocrynaer oxoso 11 kM3 Boabl, HaH TOJMBKO 3%.

[aBHbIM pacXoAlBIM KOMUIOHEHTOM TMPOTOYHLIX O3€p H BOJO-
Xpanujnig siBAsSCTCs CTOK H3 HHX, Y O€CCTOUHBIX 03Cp — HCHapeHHe
¢ ux nosepxnoctd. Cymmapubiii CTOK H3 03ep COCTABJAECT OKOJO
144 kM3, HcrmapeHme ¢ ux nosepxioctu — 116 kM3, npuuem 75%
nocaeanero oobema (87 kmM3) Tepsercs Ha HcnapeHHe ¢ MOBEpX-
HOCTH KpynHeimux OeccTouHblx o3sep — Apaabckoro Mops, bad-
xawa 1 Mceeok-Kyas.

Bes soaa, nocrynapowas 8 Kacnuiickoe Mope, No4TH HOJHOCTDIO
pacxoivercss Ha Hcnapenue. B Gajance BOAOXpPaHU/IHIL HCMApeHHE
HMeer MOTUHHCHHOC 3HaueHde, ero CyMMaplbiH 00bCM COCTaBJSICT
okoao 17 kM3, 1. e. HemHorum Gosee 4% oGuiero o6bema, yuacTByio-
ero B KPYroBopoTe BoJbI riaapneifmux sogoxpanunaum (381 xm?).

B mnacrosiuiee BpeMst TPYAHO OIEHHTb PoJib MAJbIX H CPeIHHX
pojgoemMoB B obuieM Kpyrosopore o3zep Ha Tepputopun CCCP.
Vike npeapapuTeJablble TMOACHETH  NOKA3bIBAIOT, YTO B paHoHaX
MACCOBOTO pacnpocTpaHeHHsT MaJblX O3€p B 30He HEJIOCTATOYHOIO
yRJdaKHeHHA MX BKJ4d COH3MEpPHM € BOjJI00OOPOTOM KPYHEHIIHX
O3ep Ha AAaHHON TeppPHTOPHH. IDTO INOATBCPIK/AAETCs HA NpHMepe
osep 1kipx pafionos 3anaasoit Cnoupu, Ceseproro H LleHTpadn-
noro Kasaxcrana. Ha 3Toit TeppuTopHH pacupocTpaHenn MHOro-
qHCACHHBIe Maapie GeccTouHbie o03epa, eIHHCTBEHHOH PpacXoiaHON
crarbeil Dajanca KoTopbiX spasiercda ucenapenue. [lo snauenuio Hce-
napeHns MoryT OblTh OIeHEeHB BOJAHLIC PEcypchl 3THX BOJAOEMOB.
O6uLee YHCA0 03CP Ha 3TOM TeppUTOPHH, corjacko pabore [41], 38 600,
A uX cymmapuasi maomaas 29 500 kM2 YnoMmsanyTas TeppuTOpHA orpa-

uuuena na kKapre uzoaunusamu 700 u 1000 mMm, 4ro B cpe/iHeM AJs
peero pernona pgaer caoit upcnapenusi 850 mm. llo npuseien-
HWM AaHELIM, 00beM BO/ABLI, YUACTBVIOLLHH B KPYroBopoTre MaJbixX
osep, coctapisier 25 KM?, wro Ha 357 mpeBbllaeT pecypcehl
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KpynHeHulero Bogoema Kaszaxcrana — o03. Baaxam, ekeronaio Bo-
30010B/sIEMble 3aMachl KOTOPOro coctaBasior 185 kwmd.

Bosnbuioft m Bce BpeMmst BospacTaiowiuil BKJIAL (338 CYET HOBBIX
BOJIOXPANMJIKLL) BHOCAT B OO KPYTOBOPOT BOALI BOJLOXPATIH-
auma. Ony He TOMLKO PacuIMpsiioT KPYr BOAHBIX PeCypcoB CTpalibi,
YUACTBYIOIUHX B O3€pHOM BJaaroobopoTe, HO H HHTEHCHOUIHPYIOT
€ro myrem JAOHOJHHTEJIHLHOrO BIYTPEHHEro BJaroco6opoTa, ocyilecT-
BJISICMOro 3aperyJiupoBanHeM peK, NMHTAIONIHX KpynHeimue oasepa.
Tak, B npenenax Oaccefina KacnuiicKoro Mops BO BHYTpeHHEM
BJIaroobopore yyacTByer oOBCM BOJB, PaBHBIH 255 KM2, M3 KOTO-
PLIX 243 KM? COCTABAAIOT NPHXOAHYIO 4acTh (NOBEPXHOCTHBLI HPH-
TOK H ocaliku) Bouarorpaackoro Bopoxpanuaunmia, 12 km3 — Mun-
reuaypckoro BOAOXPaHMJHINA. IDTOT DOMOJHHTEJALHBIH  0OBCM
(255 xM8®), ocyllecTBASIOWHI «BTOPHUNBIN> BaIaroo6opor B Gac-
ceiine Kacnufickoro Mopsi, ne yyuThBaercs npu obuieMm nojcuere
BOJ, BOBJIEUEHHBIX B O3€PHBIH KPYrOBOPOT 34 CUET BOAOXPAHHJIHIIL,
B KOTOPOM, KaK YKa3blBaJoCh BBIIe, V4acTBYeT 00BLCM BOALI, paB-
nblit 381 kMm% B aefictBUTENbHOCTH JKe NPH olicHKe 3ddexTa yBe-
JTHUYEHHs1 O3epHOro KPyroBOpoTa, BO3NHKIIEro B CBA3H ¢ o6pa3soBa-
HHEM BOHOXPaHHJAHIL, HEOOXONHMO HPHHUMATHL B pPacueT HECKOJLKO
MCHBIIATH O0BEM BO/bI, HCKJIIOUHB H3 paccMOTpennsi Gaxanchl BOJIO-
xpaunnu: Mmanaposekoro, I0mkozepexkoro, Cerosepekoro u Bei-
rosepcko-OHICKOro, CO3JAHHBIX ¢ HeGOJBINHM YBEJHUEHHCM MJI0-
laan myTeMm nojronJeHusi osep. Takum oOpazoMm, ¢ cosganuem
BOAOXpanuaull Ha Kpynuedmux pexax CCCP p ozepubiit Kpyroso-
POT AOCHOMHHTEJAbLHO BKJIOYHJCS o00BeM BOAH, paBHBIH 362 kmd.
Beero ke B BoaHOoM Ganamnce KPYNHEHIINX 03€P H BOJOXDAHHJIHLL
Coserckoro Cowsa yuacteyer o6bem, paBublil 641 xm3. dtoT orpom-
HBIE 0O6BeM CcOCTaBasieT, OAHAKO, TOJAbKo 2,5% o6mux 3amacos
o3epHbiX BoA (27 140 kM3, 6e3 Kacnufickoro Mopsi), CBHIeTeNbCTRY
00 HX Kpaiine MeqJIeHHOM Bo3oGHOBJCHHH, OMHAKO JMS Pa3HBEIX
03ep COOTHOLIEHHE OGBEMOB BO/BI, YUACTBYIOUMIHX H HE YYACTBYIO-
IHX B KPYroBOpOTe, HEOJHHAKOBO, OHO CYUIECTBEHHO BO3pacCTaer
Ha OTAeNhHLIX 03epax, CoCTaBjdAd, HanpuMmep, Aas o3. Jlagomkekoro
8,8%, ans Banxama 165%, ana o3. Xanka 26%, a aas Yyacko-
ITckoBckoro o3sepa nmaxe Gosee 47%. MuUHHMANBHBIE 3HAYCHHS
AanHOro COOTHOWIEHHST XapakTepnbl A OGOJbIIHX M TayGOKHX
osep: Hecwik-Kyns — 0,4%, Bajfikana—0,39% u Kacnuiickoro
Mopsa — 0,69%.

EMKOCTh BOAOXPANWJHIL B OTJIHYHE OT 03CP MaJja 1o CPaBHEHHIO
C 00bEeMOM NOCTYNAIOMICH B HHX BOABI, B CBS3H C UeM 3HAYHTCTh-
Hag YacTb NPHTOKA NPOXOAHT uYepe3 BOALOXPAHHIUIILE TPAai3HTOM.
I'onoBoe mnocrymiende BOAB MpeBbillaeT 06BEMbl BOAOXPAH UKL
Ky#ioeimesckoro B 4 pasa, HoBocubupckoro s 6 pas, a Jluenpos-
cKoro uMm. JleHuna paxe B 16 pas. Hapsaay ¢ 3Tum oTedbHbie Tiy-
OOKHE BOJOXPAHWJIHINA OTJHUYAIOTCH IHOHHIKEHNOH NPOTOUNOCTHIO
H, Hampumep, Boauasi macca BAXP Kpacnoapckoro obnosasgercs
Tonbko vepes 1,3 roxa, a Baxp Bpartckoro — uepes 2 roja.
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B Bojnom Ganance teppuropun Coserckoro Cowsa (11707 km?),
00'beéM BOJIBI, BOBJCYENNHIA B O3CPHLIA KPYIrOBOPOT H COCTABJIAIONIHH
pMecTe ¢ BOANKIMH pecypcamu Kacnuiickoro mopsa 1037 km®, nmeer
3HAYNTEABHBI yaeabHblil Bec (9% ) ¥ 3aMeTHO BAHSAET HaA CTOK pex.
3T0 BJAHAHHC PAa3JHuNO B PASHLIX KAHNMAaTHIECKHX YCJOBHAX, OMpe-
JAeJIAIOUIMX CTeleHb MPOTOUYHOCTH BHYTPEHHNHX BogoeMos. [Iporodrnbie
o3epa 300Bl JOCTAaTOYHOrO M H3OLITOYHOrO YBJIAKIENHs, KakK Ipa-
BHJIO, VBEJTHUHBAIOT CTOK peK 3a cuer npcobJalaHHsA OCaAKOB Hall
HcnapedHueM, a B cjaydae NpHMEpHOro paBerncTBa 3THX KOMIONENTOB
(4o nmcer Mecto y o3ep Bailkan m Xanka), He BHOCAT KOJIHUECT-
BelHBLIX M3MEHCHHIl B peunsie pecypcebl. C mepexoioM K 30HC HeJO-
CTATOYNOTO YBJAAMKHEHUH, HaoGOpoT, OHH Pe3Ko COKPAallalnT CTOK,
BILIOTL JIO TOJHOTO €ro H3LATHS Ha MCIapeHHe ¢ rnosepxHocTH Oec-
CTOYHLIX 03ep.

VBCAHUCHHE CTOKA PeK, BBITeKAOLHX H3 KPYNHbLIX H CPEJIHHX
O3ep 30HBl H3OBITOYHOrO YBJAKHEHHS, HEBEJHKO H COCTaBJser
1--69%. Dror npHpOCT CYLLECTBEHHO BO3pacTaeT y MaJjblX 03ep TOH
JKe 301Bl 0 0COOEHHO Y TeX H3 HHX, KoTopble, pacnojaras HebOJb-
MHMH BogocOopaMHu, B OCHOBHOM OCYIIECTBJISIIOT BOA0OOOMEH yepes
MOBEPXHOCTL 3epkaaa o3epa. llpamepom Takux BOJOEMOB HAB-
nsorca Mmaable ozepa Cypryrekoro [lonecks, aast AByX U3 KOTOPBIX,
pacioJOXKeHHbBIX B npasobepexbu cpeanero reuvenust p. Ob6u, npo-
n3BeAen pacuer BoaHoro Gananca B pabote [68].

Ta6auua 44
Boausiii 6asanc oszep Cypryrckoro Ioaeces

IMaomags, Km? Mpuxox, m¥-1 0o Pacxom, m®- 10 Lk
==
= Ky e L s
e -] = EE E = =
O Sl i lea | £ | E
S | &5 | 258sx| 3 £ as
B 38 E28=28 S 2 S0
Kamuia-2arop 13,6 | 24.5 3 1o 8 10 18
Camotaop 7,8 | 61,0 3 37 13 27 40

Corgacho tabu. 44 crok u3 osep Kampin-3atop u CamMorjiop Mo
CpaBHEHHIO ¢ NPHTOKOM B HHX BO3pacTaer B HECKOJLKO pas.

B oranune ot nporouHsix osep, H tem Oojce MadblX H3 HHX,
BOJOXPAHHIAHILA, OCHOBHOI BOJ0OOOMEH B KOTOPBIX OCYUIECTBJSETCSH
3a cueTr [PHTOKA-CTOKA, NPAKTHYECKH e OKa3blBAlOT KOJHYECTBEH-
HOro BJAHSTHHA Ha CTOK pek. Tem He menee W AJas IIHX coXpansercs
pHCyllast o3epam TEeHACHIHA HeCKOJbKO YBCJAHYHBATL CTOK B mpe-
jaesax 30Hb H30DBLITOYHOTO YBJAAMKHCHHS H HCCKOJLKO 3aHHZKATDL €ro
HA TEPPHTOPHH 3ACYHLIHBLIX pafonoB. D@dCKT 3TOro H3IMCHCHHS
CTOKa HEBeJNIHK M, KaK MPaBHJIO, He BHIXOAHT 3a npepeas 1—4Y%,
OJANAKO BO3PacTacT HAa BOAOXPAHHJHINAX € TOHHXKCEHHOH IPOTOU-
HOCTHLIO, focTuHrasi, B yactHoctH, Ha BAXp Llumastaekom 6Y%.
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Ipn manuuun oTueTInBO BHIpaKEHHOM 32KONOMEPHOCTH BO3pac-
TalHsi CTOKa BOAbI IIPH MOJOMKHTEJNbHOM BOJA0OOMEHEe uepes BOAHYIO
MOBEPXHOCTb, XApPAKTEPHOH AR 30HBI H3OLITOYHOrO VBAAMKHENHS
Esponefickoii tepputopun Coiosza, kpynuefimue BOJIOXPalHANIILA
Cubupn (Hosocubupekoe, Bpatckoe, Bumoiickoe), HAMpoTIHB, He-
CKOJIBKO CHHZKAIOT CTOK BLITEKAKOUWHX H3 HUX pek. Ha sroli Teppu-
TOpPHH NPpH HCHApeHHH, OJH3KOM K ero sHavcHuio na ETC, ocaakn
CYUICCTBEITHO MeHblle, BCJEeACTBHE Yero BoJ00OMeH uepes BoIIYIO
MOBEPXHOCTh, TAK JK€ KaK B 3aCylNBBIX pa#OHAX, HMeeT OTpuila-
TeJiblioe 3HayeHne, OAHAKO NMPAKTHYECKH 3TO He CKA3IWBACTCS HAa
CTOKC peK, BLITCKAIOIAX H3 CHOHPCKHX BOAOXPaHHJHUL, NMOCKOJLKY
CHHIKEHHE CTOKa COCTAaBJASIET TOJbKO JCCATHIC JAOJH IPOIEHTA.
CkasanHoe, 0fHaKO, OTHOCHTCH JHIb K COBPEMEHHOMY CTOKV peK,
T. €. K CTOKY, (PHKCHpYEMOMY NpH HAJHYHH JACHCTBYIOLHX BOJLO-
Xpanuaum Oe3 yuyera Tex H3MENEHHI CTOKa, KOTOPLIE BO3NHKAIOT
IpH COOPYXKEHHH BOAOXPAHWUJHIL 338 CUYET PA3HOCTH B HCHAPCHHH
C BOABI M C TIOBEPXHOCTH 3aTOIJICHHON CVILH,

ITpuBesennbie Buiwe aannbie o Ganance osep H BOAOXPaHHJIHIL
XdPAKTCPH3YIOT YyCTAHOBHBIIEECSI PaBHOBeCHE MEMKAY NPHXOIO0M H
PACXOLOM BOJLI NPH JOBOJBHO YCTORYHBOM YPOBHE, KOTOPHIH OT
rojla K rogy B OTHOCHTEJIbLHO Y3KHX mpejesax KoJaeOJercsi oKoJo
cpeaHero (3a MHoroJetne) 3Hauenus. BbiToBOe COOTHOWIEHHE cCO-
CTaBJAIOUHX BOAHOrO OaJsianca CyUleCTBEHHO Hapyliaercs y Bojoe-
MOB, B Oacceiile KOTOPBIX OCYWICCTBJASIOTCS MCPOUPHSITHSI MO He-
MOJML30BAHHIO HX BOAHBIX PECYpPCOB, NPHBOASILHE K HAIPABJACHHOMY
H3MCHCHHIO YPOBHs BoAoeMa. B 3Tom ciayuae BO3HHKaer Bompoc
O pacuyere BoJAHOro OaJjanca B HOBBIX YCJIOBHAX.

5.1. ¥poBeHb HOBOro paBHOBeCHs BOJHOro GajaHca

BonoxossficTBennbie MEpONPHATHS MOrYT NPHBOAHTE K COKpa-
HICHHIO NMOBEPXHOCTHOIO NPHTOKA B CBA3H ¢ 3a60pPOM BOABI 11a OpoO-
LieHHe, BOAoCHAOKeHHe U ApYrHe XO3AiCTBEHHLIE HYZKAbl HJIH VBe-
JHYMBATbL CTOK H3 BOAOCMa 3a cueT 0€3BO3BPATHO HCMOJbL3VEMBIX
€ro BeKOBbIX 3anacoB. B 006oux cayuasx OyaeT nMeTh MecTo moni-
/KeHHe YpoBHSI BOJloemMa. Hapsaay ¢ stumu naubGoaee pacnpoctpa-
HEHHBIMH BOJIOXO3AUCTBEHHBIMH MEPONPHATHAMH MOIFYT OCYIUECTR-
JAATbCSl NepebpPoCKH CTOKa B BOJAOEM H3 APYrHX OaccelHoB,- yTo
MPHBOAHT K VBEJHUYECHHIO NMPHXOAHOH uvacTH Oajlalnca ¥ HOBBIILEHHIO
YPoBHst BojloeMa. B yacTHOCTH, B HACTOSALUECE BPEMS BeAyTCHA padorThi
Mo MPOEKTHPOBAHHIO BOJIONOABOAAILErO KanaJaa 1o p. Apue AJ8 noj-
AcpKanusa yposusa 03. CeBad Ha 060J1¢C BHICOKOR OTMeETKe.

C nanpapJenibiM H3MCHEHHEM YPOBHS BOAOEMa MPOHCXOANT H3-
MEHCHHE B COOTHOLIEHHH COCTaBJASIOIHX OaJjailca, NoCKOJbLKY Ha-
pAjly ¢ YMEHbUICHHEM NPHTOKA (MJIH VBCJHYEHHEM CTOKA) OCYLLeCT-
BJASIETCH COKpallleHue obObema HCcHapHBIIEHCA BOALI H OCAAKOB, Bbi-
3blBaeMoOe YMeHbIUeHHCM MNJIolailn 3epkaaa BojoeMa. HMavenenus
CYHIECTBYIOUICTO PaBHOBCCHA BOAHOro OadaHca, COTPOBOK,1aCMble
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MOHHAKEHHEM YPOBHSA, MNPOAOMKAKTCA A0 OTMETKH, Ha KOTOPOH
HACTYVIIHT HOBOE PaBHOBECHE Mezjy NPHXOJOM H PacXo]oM BOJbL.

YpoBeHb HOBOro paBHorecHsi no pekomenaauuu b. 1. 3aifikosa
[43] onpenensieTest ¢ HCMOAL3OBAHHEM KPHBOH naomianein F=[(H)
MO CBSI3H MEXKJly VPOBHECM H MOBEPXHOCTHLIM MPHTOKOM, a B cJyuae
H3BSITHSI BEKOBBIX 3allacoB BOJAOEMA — MEXKAY VPOBHEM H CTOKOM
H3 lero, Ykasanible cBf3H Moryr ObTh IOCTPOElbl ¢ MNOMOLLLIO

Puc. 29. 3anucumMocTb YPOBHSI PaRHO-
BCCHI  OT  MOBEPXHOCTH  [PHTOKA
r Apaasckoe Mope (no B, 1. 3aikosy].

5!7?"_(

M

ypasnieuni (2.8) wau (2.9). [lpu onpejesieinn ypoBisi HOBOTO paB-
HOBECHSI MCXOAAT H3 Npeanoozenus 06 VCTOHYHBOCTH 3JEMENTOB
BOJIHOro 6Gajsanca na NMepCnekTHBY NJAHHPYEMBIX BOAOXO3AHCTBEH-
HBIX MEepPOmpHATHIL nojarasi, uTO NPHTOK, OCAaJAKH H HCOapenue
PABHBI HX MHOrOJICTHEH HOPME C COOTBETCTBYIOILHM YMEHBIIEHHEM
MPHTOKA Ha BEJHYHHY H3BATHH €ro Ha BOAOXO3AHCTBEHHLIC HYKABI.
ITa ocHoBanun usnoxennoil Mmeroankn 3afikoBbiv no Gopmyae (2.9)
Obll OmpeicsaeH NPUTOK B ApajbCcKoe Mope JJsi PasHblX OTMETOK
€ro YpoBHsi M IOCTPOEH rpaduK 3aBHCHMOCTH YPOBHS PaBHOBECHS
OT HOBCPXHOCTHOTO NpHTOKa (puc. 29).

O TOM, KaK H3MCHAETCSl COOTHOLUEHHE COCTABJAIOUINX BOAHOTO
GajlaHca Npu H3MeNeHHH YPOBHS PaBHOBECHS, MOMKHO CYAHTL Ha
npumepe o03. Cepau, Jas kortoporo B. K. Jlaswaosbim [40] onpe-
aenen NPHXOA-pacxoj BOAbLI Ajas pasHbIXx H300aT osepa (taba. 45).

B nepsoit crpoke tabh. 45 npuBenen 6ajianc MOps B €CTECTBEH-
HBIX YCAOBHAX, B NMOCJeAHCH CTPOKe — npH cpadoTke Ha H0 M, T. e.
10 H300aTHl, /10 KOTOPOH 110 MEePBOHAYAJBHOMY [IPOEKTY HCNOJb30-
BAHHST PECYpCoOB O3€pa Mnpeanosarajoch IMNOHH3HTb €ro ypOBEHbD.
[Tpu o6mem yMmenblICHHH NPHXOAA-PACX0a ¢ MOHHIKEHHEM YPOBHSI
MPOUCXOJHT COKpalleHHe NMPHTOKA B 03CPO, HO OJAHOBPEMEHHO Clie
Opictpee yObiBaer ucnapenue, H o0pasyioulHiics H3O0LITOK BO/bI
COCTaBJSIET CTOK M3 o3epa.

Onpenenenue ypoBusi paBHoBecHst ¥ GaJjanca MOPS BbILICH3JIO0-
AKEHHBIM METOAOM HCXOJHT, KaK YKa3blBaJoch BHIIC, H3 HCMOJb30-
BAHHSA HOPMATHBHBIX 3JEMEHTOB Bojanoro OagaHca 6e3 yuera ux
eCTeCTBeNHOM BapHanuun Bo BpeMmeHH. Takoit cnoco6 nozsoasier
OUCHHTL TOJBKO TENJAEHILHI0 H3MEHEHHH YPOBI, HE OCBCLlas TeMna
9TOro H3MeHenHsi, KOTOPbIH He MoXeT OBIThb MOHOTOHHBIM H3-3a
TOPMO3SILEro HWJAH HHTCHCH(MHUHPYIOWErO BJAHAHHA HIMEHUYHBOCTH
NPHTOKA B NEPHOALI PA3HOR BOAHOCTH H BapuallHH BeJHYHN BOZO-
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TaGauwnma 45

Boanwiii Baaanc (man. m* B ron) o3. Ceean npn pasanunom
NMOHHMKEHHH ero YPOBHA

Monnxenne Ocazki Ha Mosepxnocr- Henapeive | cCrok wozm us
yposuf 03epa, | gapkaso oscpa | Mt OpuTok | [lpHxox poAHl | ¢ nonepxnocTH 03epa
M BOAR c3epa
0 252 770 1322 1212 110
10 519 776 1295 1145 150
20 479 7582 1261 1067 194
30 430 748 1218 970 248
40 303 796 1149 814 335
50 96 816 912 215 697

oOMena uepes BOAHY NOBEPXHOCTL BOAOCMA, a TaKKe NPEILICCT-
BYIOIIEro HAMOJHCHHA BOAOCMA.

IIpu pacuere koneGauusi yYpPOBHSL  3aAMKHYTHIX  BOJZOEMOB
C.H. Kpuukum u M. ®. Menkesem Brnepshie 6bl1 yuren spdext
BapHauuu 3JIeMEeHTOB BOAHOro GajlaHca U peKOMEHJA0BaHAa MeTOAHKa
pacuera, OCHOBaHHadA I1a NPHMEHCHHH CNocoO0OB MaTeMaTHUeCKOMN
CTaTHCTHKH. DTa MeToAnKa Oblia HcmoJab3oBana A. E. Acapuubim
16, 7] npu pacuere yposueit Apaanckoro Mopsi Ha NepeCneKTUBy a0
2020 r. Ina pacuera B KayectrsBe HCXOANBIX HCIMOJb30BAJIHCE noJy-
YeHHBIE HAa OCHOBAHHHM MNpeJBapHTEJbHOIro 0OOGIIENHsT MATEpHAJOB
HaOJIIOIeH i lanHBle O MPHTOKE K MOPI0O C VYCTOM eCTCCTBEHHBIX
MOTePh CTOKA H H3BATHH Ha BogomnorpebicHHe B Oacceine, a Takxe
AdaHHBIC O BoJAOOOMeHe uepes BOAHYIO MOBCpXHocTb. [Ipm sToMmM BO-
JIOOOMCH OI€HHBAJICS PA3HOCTRIO MEXKAY OCAAKAMH W HCIHapeHHeM,
Ha3BaHHOH AcapHibIM «BHAHMBIM HCHAPEHHEM». AHAJH3HDYH MHO-
FOJIETHHE PAABI 3THX XapPaKTEPHCTHK, aBTOP pacuycra OMpeAC/aHJ HX
HOPMATHBHLIE 3HAUE€HHsI H CTATHCTHYeCKHe napamerpbi. C HCHOJIB-
30BAHHEM 3ITHX JIAHHBIX MOJIGJHPOBAJHCH HCKYCCTBEHHBIC PSJIbI MO-
CAeAOBATeJBHOCTEH [I'OACBBIX 3HAYCHHH CyMMapHOro MPHTOKA
K MOPIO H 00beM HCIOAPCHHA C €0 NOBEPXHOCTH, Ha OCHOBAHHH Yero
Npu 3aAaHHOH OOeCneucHHOCTH 3THX BEJHUYHH BBIUHCJICH MHOTrOJeT-
HHE X0 ypoBHsi (manonuchua) mops. Hanmoswenme mops onpene-
JAJ0Ch NOC/IeA0BATCALHBIM OanancoBuiM pacueToMm 1o GopmyJae

Fa_i1+F -
Vigem Vit R - B 1;_, ~ey.; (5.1)
rne Vo 0 Fp—o06beM ¥ naowajih MOPsS Ha KOHEW R-To roja:
Vi M Fyp.j — COOTRETCTBYIOIIHE BCAHYHHB Ha KOHEI Tpe/IecT-
Bylouero (n—1) roaga; R — o6beM NPHTOKA K MOPIO; ey, — rojio-

BOH CJI0# BHAHMOrO HCHAPCHHS B 1-M TOJLY.

Pacyer npousBoanics ot HayaJbHOrO HANOJHCHHS MOPH, COOT-
BETCTBYIOUICrO €ro YPOBHIO NMPH oTMeTKe 53 M.

Ha ocnosannn 200 cmomesnpoBanipix 50-1eTHHX HCKYCCTBEHTIBIX
PALOB TOMOBBIX 3HAYCHHH NPHTOKA K MOPK (KOTOpble B Ka oM
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rojly VMeHblaaucen na obheM 06e3Bo3BpaTHBIX OTHLEMOB CTOKA H ec-
TECTBCHHBLIX MOTEPhb €ro B pPycjae H AeabTax NHTAIOUHX peK) H
200 roAoBBIX BBHICOT CJOA BHAMMOro Hcmapenuss nogyueno 200 Ba-
PHAHTOB XoAa HamoJHeHHs (ypoBusi) Apanabckoro Mops B npej-
crositieM S0-nernem nepuosie. Crarncetnueckon obGpaborkoir 200 ne-
JHYHH DanoJiHenHs B KOHIE KaXJAoro rojia paccMaTpHBaemMoro
nepHojla onpeic/ens napaMeTpbl HANOJHeHHd (cpeanee W KBajpa-
THYECKOE OTKJOHCHHE) M BBIYHCJCHB COOTBETCTBYIOLLHC WM YPOBIH
MOPS pasaHYHONH BEPOATHOCTH NMPEBBILEHHA. PacyeThsl BLINOANSAHCH
Ha OBM. PesyavraTtul pacuyera npuseaens B taba. 46.

Tabanoma 46
OxupaeMoe nonmKenne yporns Apasnckoro mMops

MNMouumenue ypopus MOpE (M) 114 KOHeW roaa ¢ wepoaTnocThio npeasiments, %,
Foa

2 10 25 50 i W) 95
1975 2.8 2,9 3,1 3.3 3,5 3.6 3.7
1980 3.2 3.4 3,7 4.1 4,5 4.9 0,2
1 985 1.0 4.3 4.8 5,4 5,9 6,4 6,7
1990 5,3 DT 6.3 7.0 7.6 8,2 8,6
2000 9.2 9.6 10,3 11,1 11,8 12,6 13,0
2010 13,0 13.4 14,0 14,8 15,7 16,6 17,1
2020 15.5 15,9 16,6 17,4 18.4 19,3 20,0

Comocramjienie pacyeToB OKHAACMOIO TNOHHAKENHS YPOBHS
ApasbCKOro MOpsi, BBIIOJIENHLIX ABYMs Meronamu: 1) B npeno-
JIOJKEHHH TOCTOSIHCTBA 3JIEMENTOB Bojioro OaJanca H paBeHCTBA
HX Cpeinel MHOIOJICTHEH HOPME 3THX BeaHuYHH (3aifikoB) u 2) ¢ yue-
TOM ECTEeCTBEHIIOH BapHaUHH MPHTOKA H BHAUMOIO HCOAPEHHS
(Acapun), o00HapyXHJO pacXOXKJAeHHe B pPe3yabTaTax pacycra.
CorzacHo pacuery 3afikoBa, KOHCUHOE 3HauCHHE NPHTOKA B Apadb-
CKOe Mope noskno coctasaath 18 km3frox, a no pacuery Aca-
puHa — 10 KM%/roa, T. e. no BTOpoMy BapHaHTy caeAyeT 0XKHAATh
Oosiee ryiyGoOKOro najienusi ypoBH#; MexkJIYy TeM pacyersl [Mo-
KasbipaloT oOparHoe. Ilo mepsomy pacuery yposenb Apadnb-
CKOro  Mopsi JI0JI2KeH MoHH3HTBCA Ha 22 M (cMm. puc. 29),
no BTOPpoMy Bapuaury —mHa 174 ™  (nonumxkenwe yposns
B CPEIHHX THAPOMETECOPOJIOrHUecKHX ycaoBusax S0-npouentuoi
obecreuennocr). Pacxokienne B NOJYYCHHBIX 3HATEHHAX CIHHIKE-
HiA YPOBHA OODBLACHACTCS HEYUETOM B MEPBOM pacucTe TOPMO3AIILEro
BAHAHHS  TMOBLIIEHHOrO [MPHTOKA WJIH TNOHHKEHHOr0 HCNapeHHs
B OTAENLIbIE TOALI pacyetHoro nepuoja. Tabauna 46 nokasmiBacr,
HTO B MAaJjoBOJHble IOAbl CHHJKEHHE ypoBHST OyAeT NPOHCXOIHTH
0oJiee HHTCHCHBHO, B MHOTOBOJHbBIC — 3aMEJICHHO, NPHYCM H3-33
PA3IHYHON KPHBH3NBL KPHBBIX 06bEMOB W MJIOM@jieldl MOpsi Ha pa3-
JIHUHBIX YyacTKax 3THX KPHBBIX He Bcerja Oy/jeT NMpoHCXOAHTb B3a-
HMHIAaag KoMneHncamnus H30bITKa H Hea0CTaTKa BOJLL.
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3aKJawyeHue

Martepuadasl, cojepxkallnecs B HacTodAlleH paboTte, CBHIACTENHCT-
BYIOT O TOM, 4TO HPH OOLHOCTH Mpoleccos, GOPMHPYIOUIAX BO/HLIH
PEKHM 03CP H BOJOXPAHHJHIL, 3TH BOJLOCMBL CYIIECTBEHHO PAa3JiH-
yalTCs To CTPYKTVpe uX BojiHoro Ganarnca. B 6Ganance Boaoxpa-
HUJIMLL ONpejensiollee 3HAUCHHE HMEIOT NMPHTOK H CTOK, B OaJsance
03€p Hapsily ¢ YKa3aHHBIMH 3JeMeHTAMH 3HAUYMUTeJbHbIH BEC IPH-
obpeTaloT ocallkKu W HcHapeHHe. IDTo npefonpelenser cojepraHue
HCCACLOBAHUE, HeoOXOMMMBIX IJA AajbHeHIIero COBeplIeHcTBOBA-
HUA BOJHOOAJAHCOBBIX PACYCTOB JJISt BOAOEMOB pasHoro tHna. Jlas
BOMOXPAHUJIHIL Haubosee BaxKHLIM ABJAAETCH VUeT NMPHTOKa 3a me-
PHOJB Pa3HOH TPOAOJKHTEJILHOCTH, H B TOM UYHCJE 3a KODOTKHE
untTepsaybel  (MSTHIHEBKH, CyTKH). lIpHMCHHTENBHO K 3TOMY Tpe-
DOBAINHIO OCHOBHOH 3ajauel sABJASETCH COBCPLIEHCTBOBAlNHE MCTOA0B
pacuyeTa CTOKa ¢ HEH3yYEeHHBIX YYacTKOB BojAocOOpa B pas3IMUHbIX
puznko-reorpaduuecKiHx YCJAOBHSX, & TaKkKe YTOUHCHHE CrnocoboB
FHIPOMETPHYECKOrO Yyyera CToKa Ha HOIINepPThIX YYacTKax, pek,
MUTAOUHX BOJAOXPAHMJHILE, W CTOKA Ha THAPOY3JaX W B HHIKHEM
6vede coopyxkeHus. /lnsi ozep mapsgy ¢ VIodHeHHeM CYHIECTBYIO-
IMUX METOJ0B H3YUelHsl H pacyera HPHTOKAa H CTOKA OYCHL BAXKIbIM
SIBJISICTCSl KOPEHHOE yJyullleHHe MCTOJIOB OlEeHKH MOCTYIICHHSA BOJIBI
3a cyer atmoctepHbiXx ocajkoB. B aTol cBA3H HeoOXOAHMBI Hccae-
nOBANWs, HanpapJeHHbie Ha H3yuyenHe cneuuduky GopMHPOBAHHS
0Ca/IkoB Haj OGLIHDHLIMH O03€pPHBIMH aKBATOPUAMH ¢ YyUeToM 3¢-
(beKTa CHHIKEHWA BEJHUHHBI OCAJIKOB NOJ BJAHSHHEM oporpaduue-
CKHX yCJOBHH M TepMHueckoit o6eranorku na nojaoeme. Ocoboe 3Ha-
YEHHE TaKyKe MMECT COBEPIIeNCTBOBAHHE yyeTa 0caaKoB npudopamu
H OleHKa PenpeseHTATUBHOCTH MNpUOpexHbIX Haboaenul, KoTo-
pHe B OCHOBHOM HCHOJL3VIOTCH JJISI KOJHYCCTBEHHOH OIEHKH ocan-
KOB Ha aKBaTOPHH.

B neasix NOBLIIICHHS TOUHOCTH pacyeTa WCOAPEeHHHA ¢ NOBepX-
HOCTH O3ep nenecoobpasHo NS KOHTPOJAS HCHOJNB30BATH HC3aBHCH-
Mble cmocoObl Ompe/le/ieHnHsl HCMapeHHd, H B TOM UHC/JAE MeTOj
reniosoro Gananca, Jlos cosepuieHcTBOBaHust 91010, Hanbonee du-
aHuecky obocHOBaAHHOTO MeTojaa pacyera, HeoOXoAUMbI aKTHHOMET-
puuecKkHe HaOMIOJEHHS B OTKPHITOH 4YacTh O3ep, pPa3JHYHBIX 10
CBOCMY reorpauueckoMy MoJoKeHnio.
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BoanobanaHCcoBLIC HCCJIEA0OBAHHST HAa MaJblXx 03¢pax B HACTOS-
mee BpeM# SIBJASIOTCH €AHHHYHBIMH H NPH 3TOM HEIO0CTATOUHBIMH
JJISI OCBCLIGHHS TJIaBHEHLIMX 3JA€MEHTOB BOANOro OajaHca 3THX
BogoeMoB, Mexay TeM NMPH MHOTOYHCJICHHOCTH MAalbiX 03€p H 3Ha-
qUTEJbHBIX 3alacax B HUX IpecHoH BOJABI NPAaBHALHAA OIEeHKa HX
BOJAHLIX PECYpPCOB B VCJOBHSX BO3pacralolllero Xo3siHCTBeHHOro
OCBOGHHSI 3THX BOJAOCMOB NpeJAcTaB/seTcs oueHb BaxKHOH. [uasg Ma-
JBIX, 03€p, PacnoJoKeHHBIX jgazke B mpeesax OANOH (H3HKO-reo-
rpaduuecKOll TNPOBHHIHMH, XapaKTepHa 3HA4YHTEJBHAfA [ecTpoTa
B OTHOUIEHHH COCTaBJSIONIHX HX BoAHOro Ganamca, 4yTo 3aBHCHT OT
PasHBIX NMPHYHH, Ho TJaBHbIM o0pasoM OT pasmepoB Bopocbopa u
rayOHHB Bpe3a O3€pPHOH Yalld, T. €. OT HOBEPXHOCTHOTO H MOA3CM-
HOro mpuroka. Mmenuo 3TuM KOMOOHEHTOM A0JKHO OLITH yAesaeHo
BHHMAHHE NpPH pPa3BepTHIBAHHH BOJHOOAJAHCOBBIX HCCJEJNOBAHHH
fa MaJauX o3epax. Takue HccjedoBaHHS HeNeCOO0pPasHO IMOCTABHUTh
B PasJHUHBIX (PU3HKO-reorpaUyecKHX YCJOBHAX Ha o3epax: Kpyn-
HBIX OOJIOTHBIX MAaCCHBOB, CYXOJIOJIbHBIX YY4CTKOB, B FOPHOH H NpeJ-
FOPHOM MECTHOCTH M B JAPYrHX THOHYHBIX Janamadrax. Ilpu no-
CTAHOBKE HCCJEA0BAHHI HeoOX0AHMO NpeiyCMOTPEerh OpranH3aiHio
HaGJ/II0JeHHI 33 PEXKHMOM TPYHTOBHIX BOJA B LEJAAX KOJHYECTBEHHOM
OLEHKH TMOJA3€MHOI'0 HNPHTOKA H MOJyYeHHs JaHHBIX, HEOOXOJIHMBIX
IS BRIIBJAEHHS 3aKoHoMepHocTed (OPMHPOBAHHA 3TOrO 3JIeMeHTa
Gasianca B PasJHYHBIX (PH3HKO-Teorpa@UyecKHX VCJIOBHSX.



Cnucok aurtepatyphi

I. Asepnunkosa O. A, Boanuit Gananc osepa CeBal 1o HOBWM JAHHbIM.—
H3s. Bcecorwa. reorp. o-sa, 1975, 1. 107, nuin. 5, ¢ 411—417.

2.Aunpeesa M. A Osepa cpexnero n 1wxnoro Ypana.— Yean6unck: 10x.-
Ypaabck. ke, n3a-go, 1973.— 269 c.

3. AutTorosa T. C. YTounenne Metoaumkn pacueta moanoro Gaianca Bepxne-
TYAOMCKOro Bogoxpauuauumia.— C6. paGor no ruapoaorus, 1979, Ne 15, c.

4. Apxunosa E. I HucrpymenraibHbe NOrpemnocTy HIMEPCHHA OCAJKOB
Ha Kacnniickom mope.— Tpyast FTOHH, 1970, sun. 98, ¢, 156—164.

5. Apxunosa E. I, Motafiuyk M. C, Ckpuntynos H. A Cospe-
HEI::;I:Hﬁ BONHBI Gananc Kacnmiickoro mops.— Tpyaw FOUH, 1970, sumn, 101,
c. 34—71.

6. Acapuu A. E. Cocrasasionmme sognoro Gajsauca ApanbCKoro Mopst u HX
BAHANHE Ha MHOroJeTHHe KoaeGanua ero yposus.— Boauue pecypew, 1973,
Ne 5, c. 20—40.

7. Acapun A E. Boansiii Gananc m oxumaembie YpoBHH Apaawsckoro mops.
gBTﬂpEQJ. AHCC. HA .COHCKAHHE Y4eH. CTencHH KaHI. TexH. mayk.— J1., 1975 —

: B -8

8. Apanacsen A . Boanwit 6asanc oszepa Bafikasn— Tpynu Bafikansckoit
Jlumuosormeckolt etanunn, 1960, 1. 18, c. 155—214.

9. Axmencapur V. M, Mlanupo C. M. MNMoaseMuuiii cToK B ozepo Baa-
Xxau.— Becth. AH KasCCP, 1970, Ne 5, c. 44—53.

10. ba6aes M. B. Hekotopue pesyasraTh HIVYCHHA PEKHMA MOA3EMHBIX BOX
TesobGepexsss  Kafipakkymckoro sogoxpamunmma.— M3e. ora. reos.-xuM. m
TexH. Hayk AH TamxCCP 4(13), 1963, c. 60—70.

Il. Beitpowm C. I'. u ap. MUamenenne npuponusix yeaosuil B cpendeit O6u nocae
cospanus HosocuGupckoit I'AC/C. T. Befipom, H. B. Bocrpsikosa, B. M. IiIn-
pokoB,— Hosocubupck: Hayka, 1973.—142 c.

12, Beawx ®. H. O merone pacuera cpeanero yposHsi PuiGmickoro BOJOXpa-
HaaHa.— C6. pa6or Pubrnckoit MO, 1959, un. 1, c. 25—50.

13. beawmx &. H. Pacyer ponoobmena PPuiGuECKOro BOAOXPAHHJAHINA C OKpY-
HAIOILHM €ro TPYHTOBWM OacceitHoM.-— C6. pabGor PuiGuuckoi TMO, 1965,
BHI. 2, ¢c. 3—19.

14 Bpacaasckui A I, Ilepruna K. B. [lotepn Boas Ha wcnapenue
U3 = BOAOXpanmTHIL 3acymusoft somst Kasaxcrama.— Anma-Ara: Hayxka,
1965.— 225 c.

15. bpacaancknii A. Il. HccnepoBanus u pacueTrnl THAPOJOrHYeCKoro pe-
KHMA 03ep H Boaoxpanmawml. Jloknaj Ha COHCKAHHe Y4eR. cTenemm J-pa
TeXH. Hayk.— Aama-Ara, 1966.— 255 c,

16. Bacnkosckufi M. . K pacwery Bogmoro Gananca ozepa Xanka.— Tpyau
IBHHUIMH, 1970, pun. 31, c. 54—62.

I7. Bewapon C. JI. [Tpo6remu: npeoGpazonanust peugmx cuerem.— [J1,: Iuapo-
mereonaaar, 1960.— 235 c.

18. Bep6oaon B. H. n ap. I'uapometeoponorndeckuii pexum n Temnonoii 6a-
aanc ozepa baiikaa/B. M. Bep6oaos, B. M. Cokosanankos, M, IT. IIuma-
paeB.— M.; JI.: Hayka, 1975.— 372 c.

170




19,
20,

22,

23.
24.

25.

26. B

27.
28,

37.

J8,

a4,

40

Buxyauna 3. A Pacuer Hcnapenus ¢ MNOBEPXHOCTH BOJAOXPaHWJIHIL—
B xi.: Tpyaw 111 Beecotosn. ruapoa. cwesaa—JI., 1959, 1. 3, ¢. 9—I15.
Bukyanua 3. A, Mayuenwe n pacuer BojHoro Gananca BOJOXpaHHJIHUL—
Tpynm I'TH, 1962, sun. 85, c. 3—I6. :
Bukxyauna 3. A, Harpyc A. A CospcMeHHOC COCTOAHHE H MepBOOYE-
peAHLIC 3aJaTH 110 PA3RNTHIO BOAHONCNAPUTEALHON CETH HAa TEPPHTOPHH
CCCP.— B kn.: Marepuanul MeKAyBeHd. copelll. mMo mpobieMam H3Y4eHHsd H
peryaupoBanus MCnapcHHf ¢ BOJHON mopepxnocTH W noussl, Baapai. Oriey,
Ha MuoxuT. annapate. 'TH, 1964, c. 51—59.

Bukyauna 3. A, Kamunopsa T. [[. Cospemcunoe cocTofiiHe H 3ajaadvyH
BONHOGANAHCOBLIX HCCJAEAOBAHHI Ha KPYNHHIX Bojoxpamuanumax.— B ku.: Ma-
TEPHAABl KOH(EepeHUHH N0 mpobjemMe pa3BHTHSA TEOPHH H METOAOB pacyera
BOAHOro OasaHca peunulx Gacccinos. Baagaii: OTtned. Ha MHOMKHT. annapare.
I'TH, 1971.—13 c.

Bukynuna 3. A, Kamununopa T. J{. Boauuit 6ananc osepa bafikan.—
Tpynw I'I'H, 1973, Bun. 203, c. 3—33.

Burynuua 3. A Bonunit Gananc o3ep ¥ BOJXOXPAHHJIHIL 3eMHOTO mapa.—
Tpyaw I'TH, 1973, Bun. 203, c. 248—262.

Bukynuua 3. A u ap. Boaunifi 6analc KpynHeAmHX o03¢p H BOXOXpAHH-
aunl 3emHoro mapa/3. A. Bukyamma, T. JI. Kammunosa, A. A. Harpyc—
B ku.: Tpyaum IV EEEEGR’]S. ruapoa. ceespna.— JI., 1975, 1. 5, ¢. 63—72.
ukyauma 3. A, Harpye A. A. Ouenka HcnapeHus ¢ NOBEPXHOCTH BO-
ROXpanuanlll Mo HabJIOAeHHBIM THAPOMETEOPOJOTHUECKHM RaHHBIM.— Tpyab
I'TH, 1976, sen. 231, c. 3—16.

Bugkyarua 3. A Poab noaseMHHX KOMNOHEHTOB B BoaHom Ganauce o3ep
H BoAoxpaHuaHul— Tpyam I'TH, 1977, Buin. 240, c. 96—112.
Bunorpangoe B. JI, lllectakoea P. A. I'uaposoruueckoe oGenyxusa-
wue kpynnwix '2C.— Tpyaw I'T'H, 1973, sumn. 202, c. 95—114.

.Bonnwe pecypch H BonHm# Gananc Tepputopuu Coserckoro Coloza.— J1.:

I'mapomereonsnar, 1967.— 199 c.

.Boauuwi n ceguMentaunonus Gamanc sojpoxpaunanmy CepepHoro Kas-

kasa/H. C. boiiko, I'. B. [Tosnusakosa, M. . Ilpuitkosa 1 ap.— B ku.: Tpynu
IV Beecows. ruapon. cwesna. JI., 1975, 1. 5, ¢. 73—380.

.Fasppraos A. M. OcHOBH yuyeTa CTOKa Ha THAPOJIEKTpocTanuunax.— JI.:

I'mppomereonsnar, 1965.— 418 c.

.'mapoMeTeoponoOornyecKkuil pexum o3ep H popoxpauunumy CCCP:

Bonoxpannnnma Bepxuet Boarn.— JI.: Tuappomereonsgar, 1975.— 290 c.
FHapoMeTeopoOTOrHuUecKHN pexkHM o3ep M Bomoxpauuaum, CCCP:
Boarorpaackoe sojpoxpannaumte.— J1.: 'mapomereonsnar, 1976.— 77 c.

I nmapomereopoaoruueckHuii pemnm ozep u Bogoxpanuanuy CCCP:

Kackan Jlnenponpcknx Bogoxpanuanut.— JI.: Tuapomereousar, 1976.— 345 c.

Tensb6yx T. M. OneMmenrnl Boxnoro Gananca aenbThl pekn Haw— Tpymst

['TH, 1960, . 79, c. 164—202.

. Tean6yx T. M. HaGnoenns u pacueT HCnapeHHsi ¢ 3apacTalollHX Bojoe-

MOB 30Hbl HELOCTATOMHOrO YBAAXKHEeHHA.— B kH.: Marepuanm mexjayeed. co-
pelll. no npobiaeMam HAYYEHUs M PErVAHPOBAHHA HCIADEHHS ¢ BOJHON TMMO-
HE]?EHG%“ # nousu. Banpai: Orney. wma muoxnur. anmapate. T'TH, 1964,
c. 52—89,

Foanyb6en B. C. n ap. Hexkoropwe pesyanTarthl HCCACAOBAHMH IKHAKHX
ocankoB B pafone Baapafckon poassimennoctn/B. C. loayGes, H. B. 3otu-
mos, H. A. 3uikos— Tpyaw I'TH, 1965, sun. 123, c. 5—14.

FpaGosnukos B. A Tloxsemunft crox u3 ozepa CeBan.— Tpyan Jla6op.
riaporeoa. npoGaem uM. @. A, Capapenckoro, 1961, 1. 36, c. 12—21.

'ymnna JI A, Pacnpeaenenne ocankos B paiione Pubunckoro Bojoxpa-
nnanma.-— B ku.: Tuppomereoponornyeckuil pemusm BepXncRo/zKCKHX BOAO-
xpanwani, M., 1966. Bun. 3, c. 167—180.

Janwnon B, K. Boanuit 6ananc ozepa Cesan.— B Ku.: Marepuans no uc-
cheponanunio o3, Ceean u ero Oacceiina. JI.; M., 1938. U 6—81 c.

171



4l.

42.

43.
44.

45.

46.

47.

48.

23.

o4,
35,

bl.
58.

59.
60.

61.

172

Nomaunuxui A IL u ap. Pekn n osepa Coserckoro Coiosa/A. Il. [lo-
smanuukni, P. T. Jy6posuna, A. H. Hcaesa— JI.: 'napomerconsgar, 1971.—
104 c.

Eauceena E. B. Hccaeaonanns nofnopa rpyHTOBEX BOA H QHILTPAIIHOH-
HBX TOTEepPL H3 BOAOXPANMAHIL B YCJIOBHAX HYCTANOBHBUIETOCH JIBHAKEHHA.
Aptoped, aucc. ma COHCKanue VUeH. CTelenH KaHd. TeX. Hayk.— Ogecca,
1968.— 20 c.

3afikos B. JI. Ouepkn no oseposegenuto. Y. 2.-—Jl.: T'uapomereonsjar,
1960.— 240 c.

3amanor X, JI. Pacuer noaszemuoro croka u3 odcpa boabwoi Axarenas
MeToaoM Boamoro OGaaanca.— Mas. Bcecows. reorp. o-pa, 1970, 1. 102,
Boinn. 1—3, ¢. 75—79.

Baxapos B. B. u np. Pacuer npuroka soanl kK Kpachospckoii [9C/
B. B. 3axapos, H. JI. [Moasakosckan, M. H. Xacknina.— Tpyaw [uapomer-
uentpa CCCP, 1975, Bun. 168, c. 65—75.

Jemasuuunna JI. A, Tpyntrosnle Boanl 03E€PHbIX KOTJAOBHI MeXAypeubd
Huwmm-Hprem.— B gn.: Oszepa cemunapuauoit 3oun CCCP. JI, 1970, ¢, 158—
gr .

HaoTtosa A. ®. TypOyrentuulii TemicoOmMen H 3aTpate TelJa Ha uCna-
pennc ¢ nosepxHoctn Jlapoxckoro osepa.— B ku.: Tennosoit pexum Jla-
noxckoro ozepa. JI., 1968, ¢. 100—143.

Msortosa A, @, u ap. Tennosoit pexum Ouexckoro ozepafA. ®. Hsortosa,
K. A. Mokunesckuit, A. H. Tuxomupos.— B ku.: Tpyau IV Beecowos. rajpod.
cpe3na. JI., 1975, 1. 5, c. 152—157.

. MHcTpYKNHA MO Ydery CTOKa BOAS Ha THApOsdexTpocTanmuax.— Ham

CLIHTH OPI'P3C, 1975.— 16 c.
Knpuaanosa T. B. Paasaunonnwit pexum o3ep H BOAOXpaHHMAHIL.-— JI.:
Mwapomereonsaar, 1970.— 250 c.

. Koncrantuunoe A P. Hcnapenue B npupoge.— JI.: TI'mapomereon3par,

1968.— 531 c.

. Komees A. H. Teopernucckoe ofocHoBanHe pauHOHAJLHOTO pasMellenns

{!ETEHQ n%ﬂmepnux noctos Ha osepe Baiikaa— Tpyaw I'TH, 1962, Buin. 85,
C. =00,
Kysuneunos B. M. Pacuer ucnapennst ¢ noBCpXHOCTH OTKPHTLIX H 3apacraio-
HIHX BOJOEMOB Ha OCHOBE JaHHbLIX 3IKCHCPHMCHTAALHLIX HCCAeJ0BAHHNA.—
B ku.: Matepuajgbl MeXAVBeJ. COBCUL mo npobjaeMaM H3YMCHHA H PeryJHpo-
BAHHA HCOApenns ¢ BOAHON noBepXxHoctn M nouns. Baanai: Orneu. Ha Muo-
#ut. annapate. 'TH, 1964, ¢. 51—59. '
Kyaaye JI. T1. Boauwit Gaaanc Ilekoeeko-Uynckoro odepa. Astoped. aucc.
ld CONCKAHHC YYeH. CTemenmm Kauia. reorp. Hayk.— Buasmioc, 1973.—23 c.
Kypanu P. JI. Tunpoaorusn Asakoancknx o3ep. Astoped. AHCC. Ha COMCKa-
HHe yyen, CTeneHH Kaui. reorp. nayk.— Aama-Ara, 195+-—~ 25 e
Maaunnua T. U Bouuuit 6ananc Jlamoxckoro ogzepa.— B kn.: Tnapo-
ggrw:wﬂuﬁ pexRnM n poauuii Gaxanc Jlagoxcroro ozepa. JI., 1966, c. 182—
3.
MeTtoauka yyera CTOKa BOAL HA THApPOdIEKTpHuecKHX cranumax. Han,
CUHTH OPI'P2C, 1974.— 44 c.
MeToauKa cocrasicHus Bojanoro Gajxalica BOJOXPAaHHWIWIL Ha NpPHMEpPC BO-
noxpannamua Byxrapmuuckoii TAC/A. I1. Bpacnascknit, H. T1. Kanuronosa,
I B. Koporknx u ap.— B kn.: Ilpo6aemul rEaposHepreTHKR H BOLHOTO XO-
agfcrea. Aava-Ara, 1970, c. 80—110.
Muposoii Boausii Gananc u Boaubie pecypent 3eman.— JI.: I'mapomereo-
w3nar, 1974.— 640 c.
Mxutapan AL M. u np. Bonuuit G6ananc oaepa Cesan/A. M. Mxwrapsan,
I'. A Anexcanapsin, 3. A. Arann— B ku.: PeayabraThi KOMIJICKCHBIX HCCJIe-
nosauuii mo cepauckoil npoGaeme. Epesan, 1961, 1. 1, c. 23—190.
HaG6awnenna Ha ruapojorudeckoii cetn CCCP: Onpenencume noustuii
rHAPOMETCOPOJIOrHYECKHX 3JIEMCHTOB M OLCHKa TOYHOCTH nabmopenni.— JI.:
Il'mapomereonsnar, 1970.— 92 c.

P e .




62,

65.
G6.

68

69.
70.

s,

Nl

N2

H3,

M

[lacTasneune THIPOMETEOPOJOrHUECKHM CTAaHUMAM M nocram: [uapome-
TeoposOrHyeckHe Habmaonenus na osepax u BojoxpaHuaumax.— JL: Taapo-
veteonsaar, 1973. Bun. 7. U. 1.— 475 c.

.Harpyc A. A. K Bonpocy 06 OlCHKE OCAIKOB KaK ClaraeMoro BOJAHOIO

64,

GagaHnca Bomoxpanmaun] n osep.— Tpyauw I'TH, 1964, sun, 113, c. 119—130.
Harpve AL A, Myxauesa H. K YTounenne BeAHYHHBI OCAILKOB TIPHME-
NHTeNBHO K pacuery poanoro Gamanca oizepa baikan— Tpyvam T'TH. Tuapo-
Meteondnar, suig, 203, 1973, c. 34—48,

Hexuxopecxkun P. A, OfbeM BOAW B peKax, 03epax H BOAOXpaHHJIHUIAX
Cosetrckoro Cowsa.— Tpyaw I'T'H, 1973, san. 203, c. 239—247.
Hexuxoscxuft P. A l'uapororaueckwe pacueTsl H NPOrHO3LI OPH 3KC-
AVaTallid BOAOXpaRHARIL.-— JI., Muapomereonsaar, 1976.— 191 c

Hukunrun M P, K sonpocy 06 onpeineicHus N0A3CMHON COCTABIAOILEH

poanoro Gananca Kpynuelx Bojoxpanuaunl.— B KH.: Marepuann nepsoro
NAVIL-TeXN. cosell. no uavuenuio KyiiGunmerckoro nopoxpannmnma, Kyiioui-
men, 1963, . 1, c. 3.

Hoeukos C. M, Koropa JI. B. Boanwit 6ananc sBuyrpHGONOTHHIX 03¢p
Cypryrckoro Iloaechs H ero uasmMewenue noj BAHSHHEM XO3AHCTBCHHOH JcH-
reasnocTn.— Tpyast T'TH, Bun. 236, c. 76—84.

Oaepa Jlaua n Bomxe. Marepnaam KoMmiekcHulx nccacaosannii.— J.: Ila-
yka, 1975.—32 c.

[MTerpos T. H, ITerposa P. C. Onuir n3yuenus sanaenust, (PuabTpalun
H Henapenus Jlomamkuackoro Bopoxpannania.— Has, Kasamckoro ¢urrana
AH CCCP. Cep. suepr. u Bogsoro xoz-sa, 1957, swin. 1, c. 147—169.

.MMonaemunl # cTok B Oacceitne Jlajgomcekoro oacpa/ll. C. 3exuep, JI. b. Ko-

paabckuil, B. M. Kyaeaun u ap.-— B Ku.: [napoiornuyeckuil pexuM H BOJHbIA
Gananc Jlagomckoro o3epa.— Jl., 1966, ¢. 133--150,

.Jloraftuyk M. C. O noasemuom crtoke B Kacnuitckoe wmope.— Tpyibl

FOHH, 1970, suin. 98, c. 165--173.

. Pacuer wcnmapenws c nosepxnoctH ropuwx Bogoemos/A. Il. Bpacnasekui,

b. A. Kpacuos, Jl. ®. Kpacsosa u ap.— B ku.: Marepnaam mexaysen. co-
BCUL. MO npobjeMaM HCNAPCHHA ¢ BOJAHOH nopepxuoctH. J1., 1969, c. 182—I196.

- PECYPCH MNOBEPXHOCTHHX BOA pﬂﬁl}HﬂB OCBOCHHA HEJHHHRX H 337 HBIX

semens.— JI.: 'mapomereonangar, 19509—1962, 1. 3--6.

. Pecypcu nopepxnoctanx Bogx CCCP.—JI.: T'wapomereounanar, 1970, 1. 13.

Bumn. 2, ¢. 420—433.

. PyvikoBojacTBo no o6paborke W NOArOTOBKE K NevaTH MaTepHaaos nab.iio-

nennit Ha osepax m sojoXpannwauimax.— J1.: 'mapomereonsaar, 1972.— 252 ¢

. Pumma B. A, Jlogsuwenko P. B. Hccrenoranns Tenjonoteph ¢ OTKpHI-

Toll BOAHOR noBepxwocTH B 3umnee Bpema.— Tpyaw TTH, 1958, Bun. 65,
c. H4—B8a.

.Cexaues A, A Boanwifi 6amanc Ouexckoro osepa.— C6. paGor Jlenun-

rpaackoit u Ilerpozasoackoin 'MO, 1970, Buin. 6, c. 3—14.

. Cvmuprona H. Il Tenaosoit Gananc Jlanoxckoro osepa B HABHIALHOHHLLI

nepnog.— B kH.: Tensmonoii pemnm Jlamoaickoro ozepa.—JI., 1968, c. 223—
233.

Cokonon A, A, Tunporpapua CCCP.— JI.: TI'mpapomerconapar, 1952.—
465 ¢,

Cokoanons A A Banause o3ep n BOAOXPAaHHARLL Ha BOANBIT pPeXXHM peK.—
B kn.: Tpyawm 111 Beecowa. ruapon. cweszpa. JI., 1959, 1. 2, ¢. 58—67.
Copoknn H. H. Bounwmi#i Ganawc manux BogoemoB Kypckofi obaacti na

npumepe bBopmenckoro n Bepezosckoro BogoemoB.— Tpyvaw JlaGopatopun
oacponenenna AH CCCP, 1963, 1. 13, c. 93—127.

ITnxomnpos A, H. Pacuer cpeinHx MecAUYHLIX TeMNepaTyp NOBEPXHOCTH
nop, - B kn.: ngposormueckndt pexku™M W pojapuii G6ananc Jlamomckoro
oaepa, J1., 1966, c. 279—323.

Tuxomupon A, M. Temneparypuslii peskum W 3anachl Tenaa Jlagomckoro
oaepn.— B kn.: Tennosoft pexum Jlagomxckoro ozepa. JI., 1968, c. 100—143.

173



8. ¥KkazaHHA no pacueTy HCNApCHHA C NoBepXHOCTH Bomoemos.— JI.: umpo-
Meteonsnar, 1969.— 82 c.

86. Xaaatnu O. H. Onur mnayuennss sojauHoro Gajnanca XpaMCKOro BOJOXpa-
nuawima. B ku.: Tpyawm II1 Beecows. reapoa. cwespa. JI., 19569, 1. 4, c. 200—
206.

87. Hefitaun B. C. Boanuit 6ananc oszepa Bafikan.— B xun.: Tpyas II1 Bce-
coio3. rujapo. cweaga. Jl., 1959, 1. 4, c. 184—191.

88. llectakopa P, A. Onenka TOYHOCTH ONpeAeNieHHSi OCHOBHBIX COCTaBJAAIO-
mux soxnoro Gananca B ycaouax Kuesckoro m Kpemenuyrckoro Bogoxpans-
aum— Tpyaw [TH, 1971, suin. 185, c. 40—58,

89, lectakopa P. A, O TouHOCTH onpefejeHHsi pacXofOoB BOJALI Hepes Typ-
OMHII HA KPYNHLIX UMKOBHIX TuiposnekTpocranunsax.— Tpyam I'TH, 1971,
BLin, 18D, ¢. 138—149,

90. llnkaomanos U. A, Bepetennurkosa I M. Beaso3aspaTHuie notepH
croKa pekn Boarm 3a cyer mcnapenus ¢ BopoxpaHnaHul Bouxcko-Kamckoro
Kackagza.— Tpyaw I'TH, 1973, Buin. 296, c. 22—60,

91. llukaomanos H. A. I'maposornyeckne acnektsi npobGaemu Kacnuiickoro
mopd. J1.: Muapomereousnar, 1976.— 76 c.

92, MunmtTnuxop A, B. Boawwmfi Gananc osep Kyaynauuckoro u Kyuyk.—
Tpyau I'TH, 1948, sun. 4(58), c. 96—121.

93 Sikosaesa JI. B, XapakrepucTika JOHHBIX OTJOXKeHH YcneHckoro Bojo-
xpagng.ri{;m.— Tpyau JlaGopatopun o3eposepenus AH CCCP, 1963, t. 14,
T | 11.




Oraasaenue

[IDEUMONOBNE: . : i i ol e W a sl e e B e N o T e e g 3
BRolBRNG . 0.0 o ke b i - i o ORAN] = e 4
Faasa 1. O6mme cBeaeHHa O BHYTpeHHHx Bogoemax CCCP . . . . . .. 7
liasa 2. Vpanuenus BogHoro Gaianca o3ep M BOLOXPAHWAMLL . . . . . . 2
Fnasa 3. Pacuer snemMelTOB BOAHOTO GAJMAHCA . . » + « « « v « o o o o . 26
S L DReDNGOCTIEIR DIRTOK - v o = 5 5 s s o s & o o o @7 & 27
B.E.GCEAHH.*...*......*........‘+... o8
3.3. IlomepxHocTnulif CTOK . . ; 67

3.4. Henapenne soisl M 'rpauumpauuﬂ lIuTepn HI}I'I;H na ncnapﬂum.
C BOJNOXPAHHIHHIL , . . . e e e, e 72

3.5. TTof3eMHble KOMNOHCHTH: 11013eMHuil npumﬁ, un;l;aemm-.:i'r 07
TOK, aKKYMYJIilHA B TPyHWTax OGeperoB . . . . . . . . . . . . 115
3.6. AEH}"H?JIH[[HH UL L e R S R IR S i

I'naBa 4. ¥paska Gananca. Tounocrb pacyera moauoro Gagamca . . . . . 147

lnasa 5. Bonusie pecypenl ¥ poansil Gananc raasnelflilinx osep H NOJoOXpa-
e A G ) - TR O S I e AT e I T Mt

JakaoueHne . . . L Thiz 163

Cuucox antepatyps . . . . . § 170



