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BOJOOBECIHEYEHHOCTHU BOJOCEOPOB FACCEMHA PEKHU WJIN
C YYETOM I'EO3KOJIOT' MTYECKUX OT'PAHUYEHUH
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AnnoTtanusi. Ha ocHoBe reomopdonorudeckoii cxeMaTuzanuu coOpMUPOBAHBI SKOJIOTHYE-
CKast U DKOHOMHNYECCKas q)YHKHI/II/I BCPXHUX, CPCAHUX U HUKHUX BO)IOXOSSII\/'ICTBGHHI)IX Y4aCTKOB BO-
JIO0COOPOB PEUHBIX OacceiHOB, pa3paboTaHa MOJIENb SKOJIOTHYECKOT0 ToKa3aTeNs yAeIbHON BO/IO-
00€CIICUeHHOCTH, YUUTHIBAIOIIAs pacriojlaraéMble BOJHBIE PECYpPChl BOJOXO03SHCTBEHHOTO YJacTKa
M DKOJIOTHYECKOTO CTOKa, KOTOpasi SBJSIETCS OJHON M3 MOAU(UKAINU MTOKa3aTessl yAeTbHON BOIO-
obecrnieueHHOCTH, TpeiokeHHoro M.A. 1IukioMaHOBBIM, M pealii30BaHa JIjIsi OLIEHKHA BOj000eC-
MEYEHHOCTH BojocOopa OacceliHa peku Mnm B mpOCTpaHCTBEHHO-BPEMEHHOM MacIITade, M03BO-
JISTFOTIAs PAIlMOHABHO MCIIONIB30BATh €T0 MPUPOIHBIE PECYPCHI C YIETOM BOJOOXPAHHON JESITEIb-
HOCTH.

KiroueBble ciioBa: QyHKIMs peyHbIx OacceiiHOB, reoMopoIorudecKkas cxemarusanus, Bo-
7ocOOp peyHoro OacceiiHa, BONOXO3SMCTBEHHBI Y4acTOK, SKOJOTHUYECKHH CTOK, pacroyiaracMble
BOJTHBIE PECYPCHIL.
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Abstract. Based on geomorphological schematization, the ecological and economic func-
tions of the upper, middle and lower water management areas of the river basin catchment have
been formed, a model has been developed for the environmental indicator of specific water availa-
bility, taking into account the available water resources of the water sector and ecological runoff,
which is one of the modifications of the specific water availability indicator proposed by I.A. . Shi-
klomanov and implemented to assess the water availability of the catchment area of the Ili River
basin in spatio-temporal scales, allowing rational use of their natural resources in the light of water
protection activities.

Key words: function of river basins, geomorphological schematization, catchment of river ba-
sins, water sector, ecological flow, available water resources.

Beeoenue. Boanble pecypcsl M BOJOOOECIIEUEHHE KaK CperooOpasyronme
CUCTEMBI PEUYHBIX 0ACCEMHOB SIBIISIOTCS OJHUMHU M3 OCHOBHBIX MCTOYHHKOB CYIIE-
CTBOBaHUs. PerynnpoBaHue u ynpaBjieHUE UX PAlMOHAIBHBIM UCTHOJb30BAHUEM C
y4€TOM MOTPEOHOCTH 00IIEeCTBa U OXpPaHbl 0OBEKTOB THIPOIKOCUCTEMBI HEOOXO-
aumo. [loatoMy ompeneneHrne ypoBHSI BOJI0OOECIIEUEHHOCTH PEYHBIX 0aCCEHHOB,
BBITIOJIHSIFOIINX YKOHOMHYECKUE U HKOJIOTHYECKUE QYHKIIMU, KOTOPhIE U3MEHSIOT-
Cs MOJl BO3JICUCTBUEM aKTUBHBIX (KJIMMAT) W aJaNTUBHBIX (MOJCTUJIAIONIAS T10-
BEPXHOCTH) (DAKTOPOB B YCJIOBHSX BO3pacTArOIICH aHTPOIMOTCHHOW HArpy3Kd Ha
BOJIHBIE SKOCUCTEMBI, SIBJISIETCS OJTHOM U3 aKTyaJIbHBIX MPOOJeM B 00J1aCTU BOAHO-
ro XO35KCTBA.

L]env uccrnedosarnuti — COBEPIICHCTBOBAHUE METOJIOJIOIMH OLIEHKH BOI000€EC-
MEYEHHOCTH BOJOCOOpa PEUHBIX 0ACCEWHOB C YYETOM T'€0IKOJIOTMUECKUX OrpaHU-
YeHUH, 00ECIIEUNBAIONTUX IKOJOTUUECKHUE U SKOHOMUYECKUE YCTOMYMBOCTH BOJIOXO-
3SIICTBEHHBIX CUCTEM.

Obvexmul uccreoosanus. Bogocoop 6acceiina peku Miu kak eguHas cpeio-
oOpasyromiasi cpefna pacnojoxkeH Ha Tepputopun Kazaxcrana u Kuralickoi
Haponnoit Peciy6nuku. [Ipu stom 65 % pedHoro croka ozepa ¢popMupyeTcs Ha
conpeaesbHoi Tepputopur CHHBIBIH-YUTYpCKOro aBTOHOMHOTO paiioHa (CY AP)
Kuraiickuit Haponnoit Pecniyonuku [1, 2].

Bonoc6op Gacceitna pexku Mnu 6epét Havano Ha jeaHukax Myszapt B LleH-
tpanibHOM Tanmpray (Kaszaxcran) uctokom peku Tekec u 3aTeM TEUYET MO TEppH-
topun Kuraiickoit Hapognoit Pecniyonuku (KHP), roe cnuBaercst ¢ pekamu Kynec
n Kam, Ha 250-oM KM OT CIIMSHUS CHOBa BXOJMT B mpenenbl Pecryonuku Kazax-
crad, Ha 1001-oM kM Bnagaer B o3epo banxam [1, 2].

O6mas nimuHa peku Mnu — 1439 kM, B nipenenax Pecnybnuku Kazaxcran —
815 kM. OOmas miomanb 6acceitna peku WM — 140 ThIC. KMZ, TO €CTh MPUMEPHO
75 % BomocGOpHOIA oAy o3epa baxam, 3 Hux 77400 KM® — Ha TEPPUTOPHH
PecnyOonuku Kazaxcras.

Mamepuanvr u memoouka ucciredoganuti. IIpy rcciieqoBaHUAX UCTIOIb30BA-
HbI MHOTOJICTHHE WH()OPMAIIMOHHO-aHAIUTHYECKUE MaTepuaibl bankaii-Anakoib-
CKOM 0acceHOBOM HMHCHEKUMU MO PETYyJIMPOBAHUIO MCIOJIB30BAHUS W OXpaHe
BOJIHBIX pecypcoB Komurera mo BOAHBIM pecypcamM MHUHHCTEPCTBA CEJIHCKOTO
xo3stiicTBa PecriyOnuku Kazaxctan mo o0bEMy BOAONOTPEOIEHUS OTPACTH SKOHO-
MuKH Mnmiickoro BomoxossiictBeHHOTO OacceitHa. Teppurtopust BogocOopa Oac-
celiHa peku Mnu nonpasaenseTcss Ha JABa y4acTKa: BEPXOBbE U HU30BbE, KOTOPHIE
BBIJICJICHBI HA OCHOBE T€OMOP(OJIOTHUECKON CXeMaTH3aIlUU ¢ aIMUHUCTPATUBHBIM
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JICJICHUEM B pa3pese pailoHOB AJIIMAaTHHCKOM 00acTy.

Ha ocHoBe MHOrosieTHux HHGOPMAIMOHHO-AaHATUTHYECKUX MaTepUasoB
banxani-Anakoiabckoi 0acceHOBOM WHCHEKIMHU MO PEryJIUPOBAHUIO HCHOJb-
30BaHUsl U OXpaHe BOAHBIX pecypcoB Komurera mo BoaHbIM pecypcaM MuHu-
CTEpCTBa celbckoro xo3sictBa PecnyOnmumku Kazaxcran, oxmatbiBaronux 2002-
2017 rr., ciemaH aHalIW3 KCMOJB30BAaHUS BOAHBIX PECYPCOB B OTPACIAX SKOHO-
MUKH Ha TEppUTOpHUSX BojaocOopa OacceilHa peku Mnm B paspese BOI0OXO03si-
CTBEHHBIX YyYaCTKOB W aJMHUHHUCTPATUBHBIX PAHOHOB AJIMAaTHHCKOW 00JacTH,
BKJIFOYAKONIUX KWIHIIHO-KOMMYHAJIBHOE XO3SIMCTBO, MPOMBIIUIEHHOCTh U CEJlb-
CKO€ XO34MCTBO.

B nenocpeacTBeHHO BOJOCOOPHBIX TeppUTOpHsIX Oaccelina pexu Wim pacro-
JIOXKEHbl 7 aJIMHUHUCTPAaTUBHBIX pailoHOB (EHOekmmkazaxckuii, Tanrapckui,
Viirypckuii, KepOynakckuii, [Tandgunosckuii, banxamckuit u Wnuiickuii pailoHbI
AnmatuHckoi ob6nactu) u ropoa Kammaraid, rie uyncienHocTs HaceneHus ¢ 2002 mo
2017 rr. yBenuumiach ¢ 809252 no 1048566 yenoBek, YTO HEOOXOIMMO YUUTHIBATD
IIPU OIICHKE BOJ000ECIIEYCHHOCTH B Pa3pe3e BOJAOXO3SMCTBEHHBIX Y4acTKOB [3].

Pezynomamot uccneoosanuu. IlpenenbHO-A0MYCTUMBIN YPOBEHb HCHOIB30-
BaHUs BOJHBIX PECYPCOB BOAOCOOpa peyHbIX 0acCEHHOB OCHOBAH Ha CIEIYIOIINUX
r€0dKOJOTUYECKUX MPUHIMMIAX: 00eCleueHne yCTOMYMBOTO UCIOJIb30BaHUsS BOJ-
HBIX pecypcoB; Y4€T (usuko-reorpaduyeckux M COIUATBHO-?KOHOMHYECKHUX
YCIIOBUM, BIMSIOIIUX HA UX (OPMUPOBAHUE; 0OECIIEUEHHE IKOJIOTMUYECKOr0 CTOKA,
00eCcreYnBalOIIer0 YCTOMYMBOCTh BOAHBIX SKOCUCTEM, OCOOCHHO B HU30BbSIX, UC-
MBITHIBAIOIINX YPE3MEPHBIC TEXHOTCHHBIE HATPY3KHU.

[Ipu 3TOM B 3aBUCHUMOCTH OT CTOKOOpa3yromuxcs GyHKIuH BogocOopa ped-
Hble OacceiiHbl Pa3JeNsIOTCA Ha TPU CPEA000Pa3yIOIINXCA y4acTKa, TO €CTh BEpX-
HUW, CPEAHUNA U HUKHUM [3].

Bepxuuii yuactok BogocOopa peuHbIX 0acceiHOB MO reoMOPhOIOrHIEeCKOM
CXeMaTH3allid OTHOCUTCS K TOPHOU (DIIOBHAILHON) IPUPOAHON 30HE U B THUIPO-
JIOTHYECKOM IUTaHE 3TO OCHOBHAsl CTOKO(opMHUpYyoIias 30Ha 6acceiiHa.

Cpennuit yyacTok Boj0cOOpa peuHbIX 0acCEHHOB MO T€OMOPGOIOTHUECKON
CXeMaTH3allid OTHOCUTCA K TMPEArOopHOM (TpaHCAIIOBUAIBLHOW) W TPEATrOpHOM
paBHUHE (TPAHCAKKYMYJISITUBHO), @ B TUJIPOJIOTUYECKOM IIJIaHE SIBISIETCS 30HOU
TPaH3UTHON TpaHCPOpMaAIMKM PEUHOTO CTOKA, B DKOHOMHYECKOM IIJIaHE — 30HOMU
WHTEHCUBHOIO HMCIOJb30BaHUSI PEYHOTO CTOKAa M B T'€OAKOJIOTHYECKOM IJIaHE —
MEHEIPKEPOB TTPOU3BOIUTEIBHBIX BOJIOOXPAHHBIX KOMILJIEKCOB K PEKUMY CTOKY
BO3BPATHBIX BO/I.

Hwxuuii ygactok BomocOopa peuHbIX 0acCeHOB MO reoMopdoIorn4ecKoit
cXeMmaTH3allii OTHOCUTCA K paBHMHAM CYIEpakBaJbHOW M CyOaKBajIbHOM, KOTO-
pbl€ B THAPOJIOTMYECKOM IIJIaHE SIBJSIOTCA 30HOM MarasuHUPOBAHMSI PEYHOTO CTO-
Ka, (QOPMUPYIOIIETOCS] B BEPXHUX U CPEIHUX ydacTKaxX PEUYHOro OacceifHa, B 9KO-
HOMHUYECKOM IIJIaHE — 30HON OCTaTOYHOT'O MCIOJIb30BaHUS PEUYHOIO0 CTOKA U B T€O-
HKOJIOTHYECKOM IUJIaHE SIBJIIETCS BOJONPUEMHUKAMU BO3BPATHBIX BOJI BOJIOXO351i-
CTBEHHBIX U MPOMBIIIJICHHBIX 00BEKTOB, (PYHKITMOHUPYIOIINX B BEPXHUX U CPEJI-
HUX T€YEHUSAX PEKHU.

OrpanuueHus BOJOIOJB30BAHUS HA TEPPUTOPHUAX BogocOopa OacceitHa pe-
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ku Uy, cBsi3aHHBIE ¢ HAJIWYMEM BOJHBIX PECYpPCOB, OMPEACINSAIOTCA HE TOJBKO
HIPUPOAHBIMH XapaKTEPUCTHUKAMH (POPMUPOBAHUS PEYHOTO CTOKA, HO M BEJTMUYUHON
AHTPOIIOTEHHON Harpy3Ku Ha peku. s ompeneneHus ypoBHS BOJ00OECIICUEHHO-
ctu M.A. IIIukaoMaHOB MPEAIOKMI MOKA3aTeNb YAEIbHON BOJ00OECIIEYEHHOCTH
(ThIC. M’/TOJI Ha YeNOBEKA MIIM KM /TOJ HA MJIH. YeJIOBEKa), KOTOPBIH Ompeseser
HE TOJBKO Ae(UIIUT BOIHBIX PECYPCOB, a TAKXKe MO3BOJISIET CYAUTh B LIEJIOM O CO-
CTOSSHUM BOJHBIX DPECYpCOB B E€CTECTBEHHBIX YCIOBHSIX HUX (OPMHUPOBAHHUS U
dbyHkmonupoBanus [4].

[Tpu 3TOM MOKa3aTeNpb yneabHON BojmooOecnieueHHOCTH ( PB) Ha BOJOCOOD-
HBIX TEPPUTOPUSIX PEUHBIX OacCEHHOB ompenenseTcs no popmyne [4]:

rae Wyp — pealbHbIC BOLHBIC PECYPChI PEYHBIX 0aCCeiHOB, KM /TO; Wpge — 6€3-

BO3BPATHOE BOJONOTPEOICHHE, KM /TOJ; N — YHCICHHOCTh HACEIICHHS, YENIOBEK.
[To knmaccupukauuu N.A. [llukiiomanoBa, moka3areian yAeIabHOW BOA00OEC-

MEYEHHOCTH: PB<1.0 — KaTacTpoUyecKu HHU3Kas BOJAOOOECIEUYEHHOCTB;

PB=-1.10-2,00 — ouenp Hu3Kas BomoodOecneueHHOCTh, PB=-2.10-5,00 — auskas

Bogoobecneuennocts; PB=-5.10-10,00 — cpemuss BOIOOOECIIEYEHHOCTE;
PB=-10.10-20,00 — BeIcOKast BOJ0OOECIIEYEHHOCTD, PB > — OY€Hb BBLICOKAs BO-

JI000€CTIEUeHHOCTH [2].

AHanu3 paboThel IO OXpaHE M COXPAHEHHUIO MPUPOJHOTO KOMILUIEKCA BOJO-
COOpPHBIX TEPPUTOPHUI U BOJHBIX OOBEKTOB MOKA3bIBAET, YTO BOJHBIE PECYPCHI BO-
JIOTOKOB M BOJOEMOB HEJIb3sl LIETMKOM HCIOJb30BaTh HA HYKJbl OTpaciieid SKOHO-
MUKH. 3HAUUTEIbHYIO YacTh UX HEOOXOJMMO OCTaBIIATh B BUIE IKOJOTHYECKOTO
CTOKa B PEYHBIX CHUCTEMaXxX JJIsi COXpaHEHHUS HKOCUCTEM, 00ECIEeYMBAIOIINX BOC-
MIPOU3BOJICTBO IIECHHOW BOJIHOM M OKOJIOBOJHOU (hi10phI U (hayHbI, TO €CTh MONMEH-
HBIX JIYTOB, 03€pHBIX CUCTEM U OKOJIOBOJHBIX MileKonuTaromux [5-8]. B pe3ynbra-
T€ BO3HUKAET OCTpasi HEOOXOAMMOCTh B KOJIMUYECTBEHHOU OIICHKE PE3EPBUPYEMBIX
B peKax BOJHBIX PECYpPCOB MO JKOJOTMYECKUM KPUTEPHUSIM, U TOTJa SKOJOTHYE-
CKHIl TIOKa3aTelb yAeIbHON BojgooOecneueHHOCTH (IPB) BOIOCOOPHBIX TEPPUTO-
puii peuHBIX 0aCCEMHOB ompenenseTcs no Gopmyre:

rne Wyp — pealbHBIE DACIOJaraeMble BOJHBIE PECYPCHI BOJOXO3AHCTBEHHBIX

. 3
y4acTKax peuyHbIX 0accelHOB, KM /Ton1; Wge, — 0€3BO3BpaTHOE BOAONOTPEOIEHHE

o 3 )
BOJIOXO3SIICTBEHHBIX y4YacCTKax, KM /TOM; @5 — KOA(M(UIUEHT, XapaKTepU3yIOIIHi

AKOJIOTHYECKUN CTOK B PEUYHBIX CHCTEMax, KOTOPBIA OMPEACNsOT B MPOCTPaH-
CTBEHHO-BPEMEHHOM MacIlTaoe.

s ompenenenust koddduimeHTa, XapaKTePU3YIOMIETO AKOJIOTHYSCKUN
CTOK PEYHBIX CHCTEM, UCTIOJIb30BaH METOAOJOTHIECCKHUI MOAXO ATl OLEHKU Tpe-
JEIIbHO-TOMYCTUMOTO WCTIOB30BaHUSI BOJHBIX PECYPCOB M IKOJOTHUECKUX HOPM
nmonyckoB BoJibl B HU30BbsIX pek JK.C. Mycradaea u KJK. Mycradaera [5]. s
TOPHBIX U MPEATrOPHBIX pek foro-soctoyHoro Kaszaxcrana, Ha mpumepe BogocOopa
Oacceiina peku llly, Ha OCHOBE MHOTOIIENEBBIX MTPOTHO3HBIX PACYETOB YCTAHOBIIE-
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HbI UX KOJMYECTBEHHbIC 3HaUeHUs B npezenax 0,35, KoTopble UCIOJIb30BaHbI JUIs
OTIpEEICHHUs] AKOJIOTMYECKUX TOKa3aTesied YAENbHBIX BOJAOOOECIICYEHHOCTEH B
BOJOCOOPHBIX TeppUTOpHsX OacceitHa peku WUmu, TO ecTh KaxKIblil BOJOXO03sIH-
CTBEHHBIM y4acCTOK JOJDKEH MPETYCMOTPETh IKOJIOTMYECKHUM CTOK B rpenenax 0,35
OT pacrojaraéMbIX BOJIHBIX PECYPCOB, KOTOPBIE BBIIEIAIOTCS ISl UCIIOJIB30BAHMS
B Pa3BUTUH OTPACIEN IKOHOMUKHU.

Ha ocHOBe naHHBIX, XapaKTEPU3YIOIIMX YPOBEHb BOIOMNOJIb30BAHUS B OT-
pacisax SKOHOMHKM K oxBarbiBatromux 2002-2017 roxpl, onpeneseHsl dKOJIOruye-
CKHE TIOKa3aTelld YJEeIbHON BOJIOOOECTIEUEHHOCTH B BOJOCOOPHBIX TEPPUTOPHUSIX
Oaccelina peku Miu 1o BoA0X03sIMCTBEHHBIM yyacTkaM (Tabmuia 1). JlanHbie mo-
Ka3alld, 4TO B BEPXOBBAX BojocOopa peku Mmm onm konebnstcs ot 4,579 no
15,627, 94TO COOTBETCTBYIOT 3HAYCHHUSAM OT HU3KOW BOJAOOOECCIICUCHHOCTH IO BBI-
COKOM BOJ000OECNEYEHHOCTH B 3aBUCUMOCTH OT BOJHOCTH PEKH, a B HH30BBIX
BojocOopa pekn Mnm, ux KoJu4ecTBEHHbIE 3HaueHHs KoneOmtoTes oT 29,541 no
84,619, 4TO MOKA3BIBAIOT OYCHB BHICOKYIO BOJI00OCCIICYEHHOCTb.

Tabmuma 1 — DkoJlormyeckwe IIOKa3aTeau YIAeIbHOH BOJ00OECIICUYEHHOCTH
Nnuiickoro BOA0OX03SMCTBEHHOI0 OacceHa

WNnuiickuii Bo10X035MCTBEHHBIN OacceiiH
BepxoBbs Bogocbopa pexu Wnu HuzoBes BogocOopa pexku Min
Tomsr Peanbhbie | Besposppar- | 110K838TCIH | Peanpupie | Besposspar- | 110Ka33TCIN
BOJIHBIE Pe- | Hoe Bogiomio- | YASTPHOM 1 posibie pe- | moe Bomomo- | YAS/TRHOM
CypCbl TpeGieHue BoJI000€CTIe- CypCbl TpebieHue BOjI000€ECTIC-
Wop» k) | (Wggg. k00’) q?;}?g“ (Wop . xd) | (Wegg.km') q‘g‘;}i’g“

2002 17,740 1,311 15,627 21,200 0,664 84,619
2003 16,090 1,396 13,773 18,760 0,655 73,497
2004 13,460 1,575 10,535 17,337 0,745 55,099
2005 13,220 1,334 10,899 15,043 0,704 55,328
2006 13,950 1,385 14,096 15,839 0,743 55,861
2007 13,610 1,295 10,976 14,504 0,739 50,811
2008 9,690 1,464 6,941 13,376 0,751 45,390
2009 12,040 1,494 9,878 12,494 0,787 40,972
2010 18,870 1,585 14,221 22,677 0,616 78,905
2011 14,730 1,446 10,625 18,748 0,614 54,585
2012 10,920 1,470 7,234 13,058 0,610 36,136
2013 10,160 1,549 6,383 13,182 0,617 35,817
2014 8,132 1,600 4,579 11,064 0,604 29,541
2015 12,546 1,670 8,016 11,413 0,618 30,911
2016 19,026 1,619 13,123 21,266 0,594 59,057
2017 14,819 — — 18,114 — —

[Ipu sTOM creyeT OTMETHTh, YTO OY€Hb BBICOKAs BOJIOOOECIIEYEHHOCTH B
HU30BBAX BogocOopa OacceiiHa peku Mim obGecnedeHHBIC, ¢ OJHOM CTOPOHHI,
HagnuueM ['DC B Kammaraiickom BOJOXpaHWIHINE, 0OSCIICUYHMBAIONIEM TapaHTH-
POBAHHBIN MOMYCK CTOKA U, C APYTOl CTOPOHBI, 0YCHb HU3KAs YMCICHHOCTh Hace-
JICHUS, CBSI3aHHAS C HEOJIArONPHUITHBIMUA MPUPOTHO-KIMMATHYECKHUMH yCIIOBUSIMH,
OTPULIATEIHFHO BO3JIEHCTBYIOIIIMMU HA YCIIOBHUS KU3HU YEJIOBEKA.
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Bvi6o0wi. Pacnionoxenne B apuIHON U MOTyapuAHON 30HE, a TAKXKE 0COOCH-
HOCTU (POPMUPOBAHUS TUIPOJIOIMUYECKOTO CTOKA B BOJOCOOPHBIX TEPPUTOPUSX
Oaccelina peku Wnm, onpeaensomero cpeooopasyromeil CucTeMbl ¢ COLUAIbHO-
HKOHOMUYECKUMHU YCIOBUSMHU U MPUPOAHO-TEXHOTEHHBIMU OOBEKTAMH, KOTOpBIE
OIIPENEISAI0T YPOBEHb BOJOOECIIEUEHHOCTH BOJIOXO3AWCTBEHHBIX YYacTKOB, Tpe-
OyI0T HEOOXOJUMOCTH KOOPAMHALIUK BOJOXO3SIMICTBEHHOM NEATEIbHOCTH, YTOOBI
HE J0IYCTUTh BO3MOXHBIX HETAaTUBHBIX U3MEHEHUI B BOJIOTOKAX U BOJAOEMAX, BbI-
MOJTHSIONINX BayKHbIE dKoJorndyeckue pynkuuu B Mnu-banxamckom Gacceitne, To
€CThb JUIsl 00eCIIeueHNs IPUPOJHO-IKOJIOTHYECKON YCTONYMBOCTHA U 0€30I1aCHOCTH
dbynkmonupoBanus o3epa banxari, kak reorpauueckoro BOJIHOTO OOBEKTA.
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OBOCHOBAHUE UCIOJIb30BAHUSA PA3JIMYHBIX KOHCTPYKIIUIA
IHPU NPOBEJIEHWUU BEPEI'OYKPEIIMTEJIBHBIX PABOT

Tkauee A. A., 0-p mexn. Hayk, npod)eccopl,
Kapenvckaa E. B., cmyoenm mazucmpamypot
'Hosouepkaccruii unscenepno-menuopamusnsiii uncmumym um. A.K. Kopmynoea
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AHHoTauus. BreimonHeH aHanu3 6eperoBbIX MPOIECCOB M (aKTOPOB, BIUSIOUIMX HA HHX.
PaccmarpuBaeTcst B3auMO/IeiiCTBHE pa3IMUHBIX KOHCTPYKLUH O€peroyKpenuTelbHbIX COOpYKEHUM
C BOJHBIM MOTOKOM U UX 3((HEKTUBHOCTH MPH PA3IMYHBIX UCXOAHBIX THJIPOJIOTUYECKUX JTAHHBIX U
Mopdonoruu y4dactka. B pesynbraTe mpeanokeH alropuTM IpHU BBIOOpE KOHCTPYKIMM Oepero-
YKPENUTEIBHBIX COOPYXKEHUI

KiawoueBble ciioBa: 6eper0Boe MMPpUPOAOII0JIb30BAHUC, 6eper OBBIC YKPCIIUTCIILHBIC pa6OTLI,
KECTKUE U THOKHE CUCTEMBEI, T aOMOHHBIE KOHCTPYKIIUH, COBPEMCHHBIC MCTOIbL 6CpCF O3alllUThI.
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