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Kazaxckuit HanimoHnanbHbIN arpapHblil YHUBEPCUTET, AJIMaThI
®opmupoBanne u QyHKIMOHUPOBaHUE BogocOopa DacceiiHa pexku Xoproc

AHHOTALIUSA

Ha ocHOoBe wMHOroneTHuX WHPOPMAIMOHHO-aHATUTHYECKUX MaTEepPHAIOB PI'TI
«Kasrugpomer»  u3ydeHbl ~ OCOOEGHHOCTH  (OPMHUPOBAHUS  KIMMAaTHYECKOTO U
TUAPOJIOTHYECKOTO PEXUMa U TETUIOBIAro00EeCTIICYeHHOCTH BoIcOopa OaceiiHa peku Xoproc,
JUISL  OTIpECNICHUs] BIMSHUS PETHOHATBHBIX KOJNeOaHMW KIMMara M XO3SHCTBEHHOMH
JESITEIIbHOCTH.

KuroueBble cioBa: peka, BogocOop, GopMUpOBaHUE, PEXKHUM, THAPOIOTHS, OOBEKT,
OacceiiH, manamadT, KIMMaT, pacxo/, 03epo, Ka4eCTBO.

AKTYyaJIbHOCTH

ViydieHue THIPOIKOJOTMUECKOr0 COCTOSIHMS MAJIbIX IIPEATOPHBIX PEK - OJHA U3
KJIFOYEBBIX MPOOJIEM THUIPOJIOTUH, BOJHOTO XO3AHCTBA M JPYI'MX OTpaciel, CBA3aHHBIX C
UCIIOJIb30BaHUEM BOJHBIX pecypcoB. Ha Oeperax STHX pek NpOXKUBAeT Ooblias 4acTh
HAaceJIeHHUs, a BOJIOXO3SIMICTBEHHAas M JKOJIOIMYecKas CHUTyalus Ha OOJIBIIMHCTBE M3 HHUX
HEY0BJIETBOPUTEIIbHASL.

HeOnaronpusTHele CUTyallud MpOSBISIOTCS, IpPEXAE BCEro, B MX 3arpsA3HEHUU
OTXOJAMH OT PA3JIMYHBIX BHJIOB XO3SHCTBEHHOH AEATENIBHOCTH, OCOOCHHO XO3SHCTBEHHO-
OBITOBBIMH U IPOMBIIIICHHO-CEIbCKOX03IHCTBEHHBIMM CTOYHBIMU BoJaMHu. B mocnennue
JECATUIETUS. BCe OONBILIYIO Yyrpo3y Ul MallblX MPEIrOpHBIX peK MPEeACTaBISIIOT BBIHOC CO
CKJIOHOB  YJOOpeHMH M  SAOXMMHMKATOB, TMPOAYKTOB  3pPO3UM C  TEPPUTOPUH
CEJIbCKOXO3SMCTBEHHBIX YIOAMM, 3arps3HEHHBIM CTOK ¢ ypOaHM3UPOBAHHBIX IUIOLIAJAEH, a
TaK)K€ HEOYMILCHHBIE CTOYHBIE BOJBI, MOCTYIAIIINAE OT CEIBCKUX HACEIECHHBIX IyHKTOB U
0COOEHHO KMBOTHOBOIYECKHX (epM.

VYcunenHas 3po3us MOYBBI HA BOJOCOOpax 3THUX PEK, OCOOEHHO B MPEATrOPHOM 30HAX,
IpUBeia K COKPALCHUIO JJIMHBI MX PEYHOW CETH, 3aWJIEHUIO0 POJHHUKOB, CIIOCOOCTBOBAsa
IIOABEMY YPOBHS TPYHTOBBIX BOJ|, MUIPAllMM 3HAYUTEIBHOIO KOJMYECTBA MUTATEIIBHBIX
BEIIECTB U3 MOYBBI U SBUJIACH OJHOW W3 MPUYMH AHTPOINOTCHHOM 3BTPOGUKAIMM BOAHBIX
00BEKTOB, TO €CTh HACHIINIEHHUS BOJOEMOB OMOT€HHBIMHU 3JIEMEHTaMH, COIPOBOXKJIAOILIEECS
POCTOM OMOJIOTUYECKOH MPOAYKTUBHOCTH BOJHBIX OacCEHHOB.

B To e Bpemsi, Maiible paBHUHHBIE PEKHU SIBIISIOTCS HAYaJIbHBIM 3BEHOM (DOPMUPOBAHHS
BOJHBIX PECYpPCOB MPUPOAHONM CHUCTEMBI, M OT HUX COCTOSHHS BO MHOIOM 3aBUCHUT
KOJIMYECTBEHHOE U Ka4€CTBEHHOE COCTOSHUS CPEIHUX U KPYIIHBIX peK U BOoeMoB. IloaTromy
HeOnaronosyune, HaOIr0aeMoe B HACTOsIEe BpeMsl Ha KPYINHBIX pekax M BOJOEMax BO
MHOTMX CTpPaHax, SBJIIETCS B 3HAYMUTEIBHOM Mepe CIEACTBUEM IIOJIOKEHUS Ha MaJbIX
IPEIrOpHBIX peKax. OTH PEKU SBISIIOTCS HE TOJBKO HCTOYHMKOM IHTAaHUS CPEOHUX U
KpynHbIX pek. OHM caMM M MX BOJOCOOpPHI MHTEHCHBHO HCIOJB3YIOTCA B XO3SMCTBEHHOMN
JEATEIIBHOCTH YEJIOBEKA JUIsl IPOU3BOJICTBA PA3JINYHBIX BUIOB IPOAYKIMH U DHEPIHUH.

Ha Bonocbope pexn popmupyeTcs OCHOBHAs 4acTh PECYpPCOB PEUYHOTO CTOKA U CBSI3H C
9TUM THUAPOJOTHMUYECKUI PEeXUM BOAOCOOPOB MajblX PEK, Kak MpPaBUJIO, HAXOASTCS BHE
BHMMAaHMS BOJHOTO XO34HCTBAa, W B 3HAYUTEIBHOM MeEpe TPAJULUOHHOW THMAPOJIOIHMH
IIOCKOJIBKY HCIIOJIb30BAHUE BOJbl MMEET HESBHBIM, pPacCpPENOTOYECHHBIA IO TEPPUTOPUHU
XapakTep B HHTEpecax IPEUMYLIECTBEHHO CEJIbCKOIO XO3iHWCTBA, HEMOCPEACTBEHHO HE



PETHCTPUPYETCS] THIPOMETPUUECKON CEThIO, YTO BO MHOTIOM ONIPENENSIET U HENOCTATOYHYIO
€ro U3y4EHHOCTD.

[Tox ruApOIOrMYECKUM PEKUMOM BOJOCOOPOB MAaJIBIX MPEATOPHBIX PEK IMOHMMAETCs
3aKOHOMEpHbIE H3MEHEHHs CTPYKTYpPbl HMX BOJHOTO OajaHca W OOYCIIOBIMBAIOLINX €€
TUAPOTEPMHUYECKUX, THAPOJOTHYECKUX M TEOXMMHYECKHX IIPOLIECCOB BO BpPEMEHU U
MPOCTPAHCTBE O] BIUSHUEM KOJICOAHU KITUMATa U aHTPOMIOTEHHBIX BO3ACHCTBUIA.

Ilenrp  mccaenoBaHusi -  BBIABICHHE  NPOCTPAHCTBEHHBIX W BPEMEHHBIX
3aKOHOMEpPHOCTeH  (HOPMUPOBAHMS KIMMAaTHYECKOTO U THAPOJIOTHYECKOTO  peXuMa
BOJIOCOOPOB MaJIbIX PAaBHUHHBIX PEK IOJ BIUSHHEM PErHMOHAIBHBIX KOJeOaHWH KiuMaTa U
XO3SIMCTBEHHOM JEATEIBHOCTH.

Martepunajbl M METOABI HCCJICTOBAHNUS

OOBexT wHccaeoBaHUs SBISETCS peka Xoproc, pacHojoXKeHHas Ha TIpaHHULax
Pecniyonuku Kazaxcran u Kuraiickoit Haponnoit PecnyOnuku, TO e€cTh IpaBblii IPUTOK
peku Wnu G6acceitna o3epa banxar. Pexa HAa4YUHAETCS Ha rpaHuLe
Pecniyonuku Kaszaxcran u Kutaiickoit Hapoanoit PecnyOnmuku, B BBICOKOTOPHOM CTBHIKE
xpe6ToB [IxyHrapckuii Anaray u bopoxopo, koTopasi Te4€T B I0)KHOM HaIlpaBlIeHUU. birke
K YCTBIO TEUCHHE PEKH 3aMEUISIETCS, U PyCJIO PACIIUPAETCs, TaK KaK IMPOBEICHO HECKOJIBKO
KaHaJIoB BONMM3M cén backyHusl u Anmansl. Ha nmoGepexbe peku pacnojiaratoTcsi nacTouma.
Y  pekn Xoproc ectb Tpu OCHOBHbIX mputoka: Kazankois, backons u Kazanray.
[TuTanue 1€AHUKOBOE, CHETOBOE, B MEHBIIIEH CTENIEHH 0KIEBOE U NoA3eMHoe. KpynHenmmum
B Oacceiine Koproc sBisiercs nenauk BoiiexoBa. [limHa pexn oxono 180 kM, U3 HUX TOpsIIKa
160 kM - rpanuna mexay Pecryonuku Kaszaxcran u Kuraiickoit Hapognoit PecryOmvku.

Baccelin pexa Xoproc pacrosoxeH Ha 10KHOM ckioHe xpeOTa XKetbicy (JxyHrapckuit
Amnaray), B mpenenax BbicoT 4 200 -1 100 m. JIeBoGeperxHas 4acTh OacceilHa peKr HaXOAUTCS
Ha Tepputopun Kurtaiickoit Haponnoit PecnyOnuku, mpaBoOepexHas - Ha TEppUTOPUHU
Pecriy6nuku Kazaxcran. Peka Xoproc - mpaBoOepexHbIi MPUTOK peka M - 6eper Havyamno B
JIeIHUKAaX U BEYHBIX CHErax HKHOro ckiioHa JlxyHrapckoro Amaray. JlnmuHa pexu 176 kM,
miomaas BogocGopa - 1310 k%, cpemuuil yKIOH i=34 %o ¥ CPEIHEMHOTONCTHHIT PAacXox
BoIbI 16,5 M/c.

Pexa JXXputanmpr 6eper Havano U3 rpynmbl JEAHUKOB B npesenax BeicoT 4200-2555m (ot
BOJIOpa3zena 10 ycThs peku YibkeH Kazan). J{nmuna pexu 10,4 kM, miomans Bogocbopa 55,2
KM,

B BepxHeii yactu OacceliHa peKM pacroyiokeHa OCHOBHAs IUIOLIa/b BojgocOOpa peka
Xoproc ¢ pa3BUTOHN THAPOTPahUIECKON CETHIO.

bacceitn pexa XKbutannael siBisieTcsi BepXHel 4yacTeio OacceiiHa peka Xoproc. JlonmuHa
peka JKbumaHzael KOpeITOOOpa3HOM (GopMBbI, MO OOpTaM [OJMHBI HUMEOT ClEbl BIMSHUSL
JEeIHMKAa NpU OTCcTyIuleHHH. Ilo pyciy peku oTMeuaroTcs ciiepl IPOMIEIIIMX CEJEBbIX
IIOTOKOB M IaBOJKOB. bepera u HkHue 4actu OOPTOB J10JUHBI 3a00704eHbl. BepxHssa yacTb
OacceifHa npeACTaBIsIeT IISIIUATbHO-HUBAIBHYIO 30HY C TUIMYHBIM aJIbIHUCKUM pebedoM.
B Gacceiine peka XKpumanasl umeercss 17 meaHukoB, oOmied miomaapio 5,5 TIC.M> 1 19
MOpEHHBIX 03ep. B BepxHeil u cpenneil yactu GacceifHa pacmojoXeHbl Kackaasl o3ep. Ha
COBPEMEHHON MOpeHe JeaHuka 19 nHacuuThiBaeTcss 6 o03€p, 4YeThIpe M3 KOTOPBIX HE
NPECTaBISIOT peabHON YIPO3bl U3-32 MAJIBIX 00BEMOB U pa3MepOB KOTIOBUH (PUCYHOK 2).

B Bepxnelt uwactu BomocOopHoro OacceitHa  dopmupyroTrcs peku JKaabgapblk U
Kymbenbcali ¥ B HMX CIHSHUM pPAacloyiokeHO o3epo KaszaHkonb, KOTOpoe Hrpaer posb
€CTEeCTBEHHOI'0 BojoperyisTopa. B cpenneli yactu OacceiiHa peka JKbutaHael Ha ApeBHEH
MOpEHE pacroyiokeHo o3epo backonb, oOpa3oBaBiieecs B pe3ysibTaTe OTCTYIUICHUS JICAHUKA.
[TapameTtpsr o3epa: mmHa -730 M, mupuHa - 280 M, MaKCUMaTbHas TIIyOuHA 7.1 M, cpemHss
riyouna 3.36 M, 00bem o3epa - 534.2 TBIC.M", TUTOIIA/Th 3epkana - 197.5 TBIC.M".



[lepembiuka o3epa mupuHOW Okoyio 40 M u jguuHOM - 50 M ClOXKeHa W3 BaJyHOB
nuamerpoM 1o 2 M. KonebGanue ypoBHs Boasl B o3epe He mpeBbimaer | M. O3epo backoib
ABIISIETCS aKKYMYJIUPYIOIIEH €eMKOCThIO MTABOJKOBBIX U CEJIEBBIX BEIHOCOB.

Jlanamad Tl MO IMHE PEKH XapaKTEePHU3YIOTCS BEPTHKAIBHOMN MOSCHOCTHIO: Ha BHICOTE
6osee 3 500 M pacronoxkeH TIISIHATbHO-HUBAJIBHBIN TOSIC C JICTHUKAMU U CHEXHUKAMH; Ha
BbicoTax 2 500-3 500 M pacnoioxkeH aJbMUICKUN TOSIC C TOPHO-JIYTOBOM PACTUTENILHOCTHIO;
s cyoanbnmiickoro  mosica (2 500-2 800M)  xapakTepHa — JIPEBECHO-KYCTapHHUKOBAs
PacTUTEIBLHOCTh HAa FTOPHO-IYTOBBIX MIOYBAX; HMKE pacIoyioxkeHsl gecocrenHon (1 500-2 300
M) u ropHo-ctermHoM (1200-1500 ™M) mosica. 3xech TpeoOnamaeT  JECOCTEIMHAs
PacTUTEIBHOCTh C TIOYBAMU OT TEMHO-KaIIITAHOBBIX, 10 CEPO3EMOB.

Pe3yabTaThl Hcc/ie10BaHUSA

dopMHUpOBaHUE TUAPOIOTUYECKOTO PEXHUMa PEKH XOproc BO MHOTOM 3aBUCUT OT
KJIIMMAaTUYECKUX YCIIOBUN BOJAOCOOPHBIX OAacCEHHOB, KOTOPOM XapakTepHa MpeAropHas 30Ha,
MPEJCTaBICHHbIE 10 MHOTOJIETHUM JAaHHBIM METEOPOJOTHYecKuX CcTaHmuii JKapkeHT
(Tabmuna 1).

Kak BuaHO 13 Tabmuis! 1, cpeJHEMHOTONETHISI CpeTHEMECSIUHAS TeMIIepaTypa Bo3ayxa
xosebnercs ot -9.4 °C no 23.9 °C, 1o ecth aMIuuTy1a Kojebanus ux cocrasisior 33.3 °C, a
OTHOCHUTEIbHAS BIAXHOCTh BO3JIyXa IOCTATOYHO BHICOKAs, TaK KaK KoJjeOJIeTcs mpeaenax oT
48 o 75 %, a cCpeTHEMHOTOJICTHSISI TOI0BAsi CyMMa aTMOC(EpPHBIX OCAJIKOB cocTaBisieT 179
MM, TO €CTh IOCTaTO4YHO HHU3Kas. [Ipr 3TOM ocHOBHas YyacTh aTMOC(hEpPHBIX 0CaIKOB OacceiiHa
pexu Xoproc BBINAJAET B JIETHEE BPEMs, YTO OKAa3bIBaET OJIATONPHUSATHOE BO3ICHCTBUE HA
pacTUTEIbHBINA TOKPOB JTaHIIAPTHBIX CUCTEM PETHOHA.

[IpupoaHo-kinumaruyeckue ycioBusi 0acceilHa peku Xoproc B OINpEIEIeHHON CTENEHU
OKa3bIBAIOT BIMSHUS HAa (JOPMUPOBAHUS THIPOJIOTHIECKOTO peKMMa cToka (Tabmiuma 2), 4to
BUJHO M3 KOJIMYECTBEHHBIX 3HAYCHHWH CPEJHETOJOBOTO pACXoda PEKH M CTOKa PEeKH
BEreTallMOHHOTO MEPHOJia B Pa3TUYHON BOI00OECTIEUEHHOCTH.

Tabmuuna 1 — KimmaTtuueckas XapakrtepucTuka OacceiiHa peku Xoproc (MO JaHHBIM
METEOpOJIOTNYECKON cTaHIK YKapKeHT)

Mecaubl MeTeoponoruyeckmne nokasaTenu
cpeAHeMecaAYHa | cpegHemecadYHaa | aepuunt cpegHe- atmocdepHble
A TemnepaTypa | OTHOCUTENbHAA B/IAYKHOCTHU mecAYHanA 0CagKn, Mm
Bo3ayxa, °C B/IA*KHOCTb BO34yxa, rMA | ckopocTb
BO34yXa, % BeTpa, m/c
I -9.4 75 0.9 1.6 11
1] -6.3 74 1.2 1.9 11
i 3.1 66 3.5 2.6 13
v 12.5 51 8.6 3.3 17
Vv 18.0 48 12.8 3.2 21
Vi 22.0 48 15.9 2.8 24
Vi 23.9 48 18.1 2.3 20
VI 22.7 48 16.8 2.2 12
IX 17.1 50 11.8 2.2 10
X 9.8 56 6.5 2.2 12
Xl 0.5 71 24 2.0 15
Xl -6.3 76 1.2 1.6 13
[opoBas 9.0 59 8.3 2.3 179




Jns  OLEHKH MPHUPOAHO-KIMMATHYECKOTO TMOTEHIMana JaHAMA(QTHBIX  CHCTEM
BojiocOopa OacceifHa peku XOproc WCIONIb30BaHBl CyMMa OWOJIOTMYECKH AaKTHBHBIX

temmeparyp (Y ¢, C ), cymma ocagkoB (0., MM), cyMMa IedHUUTA BIQKHOCTH BO3LyXa
(Xd, m0), wucnapsemocts ( E,, MM) U (OTOCHHTETMYECKM aKTHBHas pajuaunus (R,
K Jx/cM?) (Tabuma 2) [1; 2].

Tabmuma 2 - IlpuponHO-KIMMaTHYeCKUE MOTEHIHMANbl JaHJAQTHBIX CHUCTEM BoJocOOpa
Oaccelina pexu Xoproc

Mecsaubl MoKasaTenun
4.0C >d, mb Ey, MM R, KOx/cm
I - 27.9 - -
Il - 33.6 - -
1] - 108.5 - -
v 375.0 258.0 124.0 18.6
\ 558.0 396.8 173.0 27.6
VI 660.0 477.0 206.7 32.5
VI 740.9 561.1 223.8 36.6
VI 703.7 520.8 213.0 34.8
IX 513.0 354.0 159.5 25.8
X - 201.5 - -
Xl - 74.4 - -
Xl - 37.2 - -
fopoBasn 3550.6 3050.8 1100.0 175.9

Kak BugHO M3 Tabmuibl 2, B OacceitHe peku Xoproc cymma TemrepaTyphl BO3IyXa 3a
aKTUBHBIN Tiepuoxa rofa cocrapimsier (Y1, C ) - 3550.6°C, cymma meduimra BIaXKHOCTH

Bo3nyxa ( >d, mM0) — 3050.8 MO, ¢orocuHTeTHYeCKH akTHBHAs pamuarus (R ) -175.9
kJbK/eM®  u ucnapsieMoctb ( E, ) — 1100.0 MM, 49TO MOKa3pIBalOT HauM4YMe OOJIBLIMX

SHEPreTUYECKUX PECYpCcoB IJsl CO3JaHMUs BBICOKOI()()EKTUBHBIX T'MIpOarpoiaHmapTHBIX
CHCTCM.

OreHka Teruio- 1 BI1aroo0ecrneuyeHHOCTH JaHmadTHEIX cucTeM OacceliHa pexku Xoproc
MCIIONB30BaHbl THUIPOTEPMHYECKUH KOIQPUIMEHT - [TK =10-0./3t , Kod)OUIUEHT

yBIaxHeHus - K y = O,/ E, , nOKa3aTeNb yBIAXHEHHOCTH - M 7 =10-0. /Y d , UHIEKC
cyxoctu -R = R/LO, (rae L — ynaenbHas TEIIOTa NapooOpa3oBaHMs, IPUHATAs IOCTOSHHON

U paBHas 2.5 kJlx/em® ) [2; 3; 4] (tabinna 3) [3; 4; 5].

Tabnuua 3 - OueHka Temio- U Bi1aroo0ecrneyeHHOCTH JIaHAIAPTHRIX CUCTeM OacceilHa peku
Koproc

MeTeocTaHuuA [Moka3aTenun
ITK =10-0¢ /%t | Ky =0p/E, | Mg =10-0c/%d | R=R/LO,
Koproc 0.35 0.16 0.36 3.93
OcHOBHOI LEIILIO KJIIMMAaTHYECKOU U arpOKJIMMaTHUYECKON OIICHOK
TEINIOBIAro00€eCIIEYEHHOCTH nanamadTa SIBJISICTCS OnpeAcIIeHUE BO3MOYKHBIX

SHEPTreTHUYECKUX PECYPCOB MPUPOIHON CHCTEMBI OacceiiHa peku XOproc U HEOOXOIUMOCTH



BOAHOW Menuopanuu. Kak BuAHO U3 Tabmumbl 3, MOKa3aTead BJIAr000eCIeYeHHOCTH
Oacceiina pexku Xoproc: ko3pdunueHt ypnaxaeaus (K y) - 0.16, mHACKC «CyXOCTH» WIIH

HIIpOTepMUYecKuil okazarenb (R) —3.93 u ruaporepmuueckuit kosppumuent (17x ) - 0,
NIOKa3aTellb YBIAKHEHHOCTH (M ;) -0.36 XapakTepusyloT O4eHb HHU3KYIO 00ECIEYEHHOCTh

PaCTUTENBHOTO U IIOYBEHHOTO MMOKPOBA €CTECTBEHHOM BJIArOM.
JInst OLIEHKHM SKOJIOTMYECKOW €MKOCTH JIaHAmAa(THBIX CUCTeM OacceiiHa peku Xoproc

SHEprus, 3aTpaduBacMas Ha No4yBooOpasoBaHue (tabmuua 4) [6]: O =0/ R =exp(-a, -R),
2
rae O - SHeprus, 3aTpadMBaeMas Ha I0YBOOOPa3OBaHHUE, KKaJ/CM™ TOX; a,, - KOI(PQUIHMEHT,

YUUTHIBAIOUINH COCTOSIHHE TIOBEPXHOCTH MOUBHI (Tabiuua 4).

Tabmuua 4- 3artpaThl SHepruM Ha TmO4YBoOOpa3oBaHue B OacceifHe peku Xoproc 3a
OMOJIOTMUECKHUI aKTUBHBIN TIEPHO]T TOJ1a

MNMokasaTtenm Mecaupl Cymma
v \Y Vi VI VIl IX

10cC 12.5 18.0 22.0 23.9 22.7 17.1 -

St>100C 375.0 | 558.0 | 660.0 | 740.9 703.7 513.0 3550.6

Oc ) MM 17.0 21.0 24.0 20.0 12.0 10.0 -

K; 0.106 | 0.157 | 0.185 | 0.208 0.198 0.146 1.00

R, kx/cm® 18.6 27.6 32.5 36.6 34.8 25.8 175.9

Ri=R/LO, 4.37 5.25 5.41 7.32 11.6 10.8 3.93

0Oi, KK/ cm? 3.00 4.41 5.19 5.84 5.56 4.10 28.1

0; (R =1.0), KOx/cm’ 1166 |17.27 [2035 [22.88 |21.78 |16.06 |110.0

AQ; (R =1.0), kk/cm® | 8.66 |12.86 |15.16 |17.04 |[16,22 |11.96 |819

Jns onpeneneHus BHYTPU BETETALIMOHHOTO  paclpeleNeHust JeQHUIUTa HOPMbI
BOJIOTIOIAYN ONPEICISETCS TEMIEPaTyPHbIH KOA(PGUIMEHT, XapaKTepU3yIOUHii W3MEHEHHE

SHEPreTUYECKUX PECYPCOB TEPPUTOPHU BHYTPHM TIoja, TO €CTh: K, =X t9C /Y t5C , e

> t9,C - cymMa TeMnepaTypbl BO3yXa 3a PacyeTHBI Mecsll; ¥ ¢ C - CyMMa TeMIIepaTypbl

BO3/lyXa 3a BEre€TallMOHHBINA [TEPUOI.

Kak BugHO, n3 Tabmuipl 4, rie NpeacTaBiIeHbl pe3yibTaThl IPOTHO3HOTO pacyera Io
OIICHKE BJIMSHUS TEIUIOBIArooOeceueHHOCTH JaHamadToB OacceliHa peku Xoproc,
IIO3BOJIWJIM OIPEACIIUTE 3aTPAThl SJHEPIUU IIPU €CTECTBEHHBIX IMAPOTEPMUYECKUX PEKUMAX
U TI0CJIE OXHUAAEMOM BOJHOM MEJIMOpPALUH, KOTOPbIE ITOKa3bIBAlOT BO3MOYKHOCTb HX
nobimennst ot 28.1 10 110.0 k/x/cm’. CleI0BaTeIbHO, 38 CUET TOBBIIICHHS 3aTPAT SHEPrHH
OYBOOOPA30BATENLHOTO  MpOIEcCa MOXHO  KOHCTPYHPOBATh  BBICOKOIPOAYKTHBHBIE
arpojaHama@THBIE CUCTEMbI, O0ECIEUMBAIOIIUX PETYJIMPOBAHHE M YIpaBlIeHHE BCeX
IIPUPOJHO-TEXHOTEHHBIX MPOLECCOB, IPOTEKAOIIUX B UX KOMIIOHEHTaX.

I'mpponornyeckuil pexuM peku XOproc IMPEACTaBICH Ha OCHOBE MHOTOJICTHHX
nHpopMaImoHHo-aHaMTHYecknx Marepranos PI'TI «Kasruppomer» B Tabmuie 5.



Tabmuua 5- Pacxonq Boxel peku Xoproc B cTBope bBacKbIHIIBI B pa3IMUHbIX
BOJI000ECIIEYEHHOCTH U MIEPUOIax roaa

TMoxasarem Q30, cv | cs Pacxon Bonbl B paznuuHbix obecriedeHHOCTX (%), M/e
M/ 1 | 5 [ 25]50] 75 ] 8 | 85 | 90 | 95
T'onoBas 164018 0 |233(21.2|184|164 (144 | 139|133 |12.6|11.6
BereranmmoHnnsIi
ePHOJ 27.41020| 0 [40.2 (364 |31.1|274|23.7| 228 |21.8]204|184

Kax BuaHO M3 TaOMUIIBI 5, CPeTHEMHOTOJIETHUM TOJI0BOM cTOK peku Koproc cocrasiser 16.4
M°/C, B BEreTALMOHHBIH Teprox - 27.4 m’/c, To ecthb 1.57 pasa Goblie, YTO XapaKTEPHU3yeT
0COOEHHOCTH (POPMHUPOBAHUS €r0 THAPOJIOTHYECKOr0 peXHMa B €CTECTBEHHBIX MPUPOIHBIX
ycioBusix. [Ipu 3TOM pa3nuyuHbIe BUIBI XO3HCTBEHHOU NEATEIHHOCTH OKA3bIBAIU BIUSHUS
Ha (hOPMHUPOBAHKE Ka4eCTBA BOJBI B peke Xoproc (Tabnuma 6).

Tabmuua 6- CocTosiHUEe Ka4ecTBa MOBEPXHOCTHBIX BOJ MO THAPOXUMHYECKHM IOKA3aTENsIM
OacceitHa pexu Xoproc

HanmeHoBaHue n3B NHrpeaneHTsl u CpegHan KpaTHOCTb
peKn, nocta 2013 2014 nokasarenu KOHLLeHTpauma, | npesblleHna
KayecTBa BOAbl mr/n nakK
0.69 0.68 PacTBOpeHHbI 11.2 0.54
peka Koprac - 2Kn) (2Kn) KMCNOPOA,
ceno backyHwWwbl YT — BKs 1.33 0.44
*eneso obulee 0.067 0.67
Megab 0.00137 1.37
MapraHeL, 0.005 0.50
Cynbodartbl 56.0 0.56
peka Koprac — 2.59 PacTBOpEHHbIN 10.3 0.58
ceno blHTanbl (3 kn.) Knciopoj,
ymepeHHo- | blKs 1.59 0.53
) 3arpAsHEH- | eneso obLee 0.035 3.52
HaA Meab 0.0049 4.91
MapraHeL, 0.016 0.80
Cynbdarthbl 0.52 5.20
KauectBo Bompl pekum Xoprac — ceno backynun (bankam — Anakonbckuit

BOJIOXO3SMCTBEHHBIN OacceilH), OTHocHUTCs K 2 kiaccy — «uuctas», MU3B cocraBun 0,68.
Hab6mronaercs npeBbllieHre KOHIIEHTpaluu Meau Ha yposHe 1,37 TTJIK.

KauectBo Bombr pexu Xoprac — cemo blatanst (bankam —  Amakoibckuit
BOJIOXO35IIICTBEHHBIN OacceifH), OTHOCHUTCA K 3 Kiaccy — «yMEpPEHHO - 3arps3HeHHas», 3B
coctaBui 2,59. [Ipesbiienus [1JIK ormeuatorcs no meau (4,91 I1JIK), xenesy obmwemy (5,20
[TAK) u mapranmy (3,52 I[11K).

Oo0cyxnenune

Ha ocHoBe MHOronetHux WHGOPMAIMOHHO-aHAIMTHYECKIX MaTepHalioB PI'TI
«Kasrugpomer»  u3ydeHsl ~ OCOOEHHOCTH  (OPMHUpPOBAaHUS  KIMMAaTUYECKOTO U
TUAPOJIOTUYECKOTO PEeXUMOB OacceilHa peku Xoproc, s ONpPEENCHUs BIUSHUS
pErMoHaNbHBIX KOJEOaHUH KiIuMaTa U XO3SICTBEHHOM MAESITEIbHOCTH IOKAa3ajih, YTO OHHU
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3aBUCAT OT KJIMMATHYECKUX YCIOBHUH BOAOCOOpPHOro OacceifHa, Kak cpeaeooOpasyromias
cucrema.
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