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OBHIAS XAPAKTEPUCTHUKA PABOTbBI

AKTYaJbHOCTh TeMbl. PeuHble JeiabThl  SBISIOTCS  CBOCOOpa3HLIMHU
reorpauuecKuMu  OOBbEKTaMH, BBIMOJIHSAIOMUMUA (PYHKIHUIO T'€03KOJOTHYECKOTO
Oappepa MEXKAYy pEKol W OpHEeMHBIM  BojgoeMoM. JlenbThl  oOJagaroT
OIaronpUATHBIMY KIIMMAaTUYECKUMU YCIOBHUSMH IS pa3BUTHA (DIIOpHI U (hayHBbI.

HNMeroTest 1Be KaTErOpUU PEYHBIX AEIbT: IEJbTHl PEK, BIAJAIOIINUX B OTKPBITOE
Mope (MOPCKHE JENbThl) U JIENbTHI PEK, BMAJAIOMINX BO, BHYTPUKOHTHUHEHTAIbHbIE
BOJOE€MBI (BHYTPUKOHTUHEHTAJIbHbIE I O3€PHBIE JIEbTHI).

[Tocne 3aperynmupoBanus crtoka p. Mim Kanwaraiickum BOJOXpaHWIMILEM
PEXKUM TEUEHHUS U XapaKTep OOBOJHEHHOCTH JIENbTHI PE3KO U3MEHUIICS.

M3meHeHne TuapoJIOrMYECKOr0 peKUMa PEK TAKXKE CBI3aHO € Jerpajanuen
BOJIOCOOPHBIX YacTel OacceiiHa, COKpalaeTcs TUIomaab sl CEIbCKOX03IUCTBEHHBIX
HYXI.

B nenpre pekrM NpOUCXOOUT MOCTENEHHBIA MEPEXO] OT THAPABINYECKOTO
pexuMa K MOPCKOMY pPEXUMY, T.€. PEUHbIE NENbThl (POPMHUPYIOTCS Kak IO
BIIUSHUEM CTOKa PEK, TaK M I0Ji BO3JCUCTBHEM MNpUEeMHOro Bojoema. OcoOEHHO
Takasi CBSI3b SIPKO BBIpAXK€HA JJI1 3aMKHYTHIX BOJJOEMOB C BEKOBBIMH KOJEOAHUSIMU
YPOBHSI BOJIBL.

YpoBenb 03epo banxam sABis€TCs OJHUM H3 OCHOBHBIX HWHAUKATOPOB
COCTOSIHUS BCEU IKOocUCTeMbI OacceifHa. o peryiampoBaHus CTOKa YpPOBEHb O3€pa
U3MEHsUICS IuKIndecku Mexy otmetkaMu 341 u 342 m. bC. Tlocne crpourenscTBa
Kamuaraiickoit 'DC yposens noctenenso nonusuics 10 340,65 m B 1987 rony. A B
arpene 2005 roga yposeHb nogssuics 10 342,82 M. M3MeHeHHe ruipoiaoru4ecKkoro
pexuMa pek MW BOAHOro OanaHca OacceilHa SBISETCS ONPEACNAIONUM  JJIs
B3aMMOCBSI3aHHBIX MEX]IY COOOM CONMATBLHBIX U DKOJIOTHIECKUX TPOOIIEM.

C HayaJloOM WHTEHCHUBHOM XO3SWCTBEHHOM [EATENbHOCTH B OacceiiHe
HapYLIWICS €CTECTBEHHBIM PEXKUM 3KOCUCTEMBI, BKIIOUYAs TMIPOJIOTHUYECKUM PEeXUM
HKOCHCTEMBI, 03epa banxar.

N3menstoTes mpeicTaBieHue O 3aKOHOMEPHOCTH (POPMUPOBAHHUSI U PYCIOBBIE
IpoLECChl B JENbTaX pPEK, BHAJAIOIIMX BO BHYTPUKOHTHHEHTAJILHBIC BOJOEMBL.
Kpome toro, mpoucxonsar konebanus (OHOBOTO ypOBHSI BHYTPUKOHTHHEHTAIBHOTO
BOJIOEMA, YTO OKa3bIBAET CYIIECTBEHHOE BIMSHHUE HA (POPMUPOBAHUE U PEKHUMBI
JENbThl. JTH CTaAuW pa3BUTHUS JECIBTOBOM CHUCTEMbl OKAa3bIBAIOT BIHUAHUE Ha
BEJINYMHY MPUTOKA BOABI B 03€pO U TEM CaMbIM BIHSIOT Ha TUAPOJMHAMHYECKUE
IPOLECCHl, NPOUCXOAsLME B NPUEMHOM Bojoeme. HM3yueHume mnpoueccos
MPOUCXOJAIINX B BOAOTOKAX JEIbThl B €CTECTBEHHBIX YCIOBUAX U B YCIOBHUIX
AHTPOTIOTE€HHOT'O BO3/ICUCTBUSI UMEIOT OOJIBIIIOE HAYYHO- MPAKTUYECKOE 3HAUCHHE.

[Tporuo3sl Ha yxe OnmuKailIMe rojbl MOKa3bIBAIOT YCYTyOJI€HUE CIOKUBIICHCS
TPEBOKHOM HDKOJOTMYECKOH  OOCTaHOBKM B HEKOTOPBIX PErMOHaX pecryOiuKH,
Hanpumep, B banxami-AnakojbCKOM BOJOXO3SIMCTBEHHOM paiione, rae k 2015 romy
BEJIMYMHA TPAH3UTHOIO CTOKAa peku Minu yMmMeHbIIMTCS, B CBSI3U C YBEIWUYEHUEM
Bojororpednenuss KHP ¢ 3,5 no 5 km°. Torxma MPUTOK BOJBI HA TEPPUTOPHUIO
Kazaxcrana cocraBur 13,2 npotus 14,7 kM’ B 2010 rosbL.



W3 roga B rog Bo3pactaioT 00beMbl BOJONOTPEONICHMS HA Pa3IuYHbIe HYXK/IbI:
XO3SIIICTBEHHO-OBITOBBIE, CEJIbCKOXO3AWCTBEHHBIE M IPOM3BOJCTBEHHBIE. Kpome
TOr0, HAapyIlAaeTCsd €CTECTBEHHBbIN PEXUM HKOCUCTEMBI, BKJIIOYAs THAPOIOTHUECKUN
pexuM 03. banxam.

Henb quccepranMoHHOM padoThI: UCCIEIOBAHNE BIMSIIOUMX HA (OPMUPOBAHUE
JIMHAMUKU CTOKa JenbThl p. Miu, pazpaboTka xapakrepa HHKEHEPHBIX MEPONPUATUNA
[0 KOMIUIEKCHOMY  HCIIOJIb30BAHHWIO W OXpaHE, a TaKXE KOHIMIIMOHHPOBAHHUIO
MOBEPXHOCTHBIX BOJ Oacceitna p. Wnm 118 nuTheBOro  BOJOCHAOKEHHUA
GuIbTpOBaHUEM BOJABI C HCTIOIB30BAHUEM MECTHBIX (DMIIBTPYIOIIUX MATEPHAIOB.

LISt HOCTHKeHUSI YKA3aHHOM 1eJId C(POPMYJIMPOBAHBI CJIEAYIOIIHE 32/1aUH:

- a”anu3 npouecca (GopMUPOBaHUS W JUHAMUKH CTOKa OacceitHa o03. bankamr u
BJIMSIHME aHTPOIMOTEHHBIX (PaKTOPOB Ha J1ebTy p. Wnu;

- U3y4Y€HUE BIUSHUS U3MEHEHUS MOTEPH CTOKA M AKKYMYJIHPYIOLIEH eMKOCTH AEJIbThI
p. Mlnu Ha THAPOTEONOTHYECKUI PEXUM 03. banxarr;

- OmpelesieHre noTepu cToka p. Mnu u e€ nenvrsl;

- pa3pabOTKa HHXEHEPHBIX MEPONPHUATHI MO KOMIUIEKCHOMY HCIOJIb30BAaHUIO U
oXpaHe BOJIHbIX pecypcoB Oacceiina p. Unu;

- HW3y4YeHHE (PU3UKO-XMMHUYECKUX CBOWMCTB NPHUPOIHBIX BOJ OacceiiHa p. Wnu u
COBPEMEHHBIX METOJIOB, TEXHOJIOTMYECKUX CXEM O0paOdOTKHU BOJIBI;

- TEOPETUYECKUE U FKCIIEPUMEHTAIIBHBIE UCCIIENOBAHUS IO OYUCTKE IPUPOIHBIX BOI,
COJIEpKAILUX aHTPOIIOT€HHbBIE IPUMECH;

- TEOPETHYECKHE M  OKCIIEPUMEHTAJbHbIE HCCIAEAOBaHUS  (PUIBTPOBAIBHBIX
XapaKTepUCTUK Necka bakanacckoro kapbepa;

- pa3zpaboTka >p(PeKTUBHON TEXHOJIOTUH KOHIWIIMOHUPOBAHUS ITOBEPXHOCTHBIX BOJ
BOJIHOTO Oacceiina p. Miu;

- ONpEeAeNCHHE  TEXHUKO-DKOHOMUYECKOW  A(PPEKTUBHOCTH  HUCHOJIH30BaHUS
pa3paboOTaHHON  TEXHOJOTMYECKOM  CXEeMbl  KOHIAWIIMOHHPOBAHUA  BOABI H
pa3pabdOTaHHBIX MHXXEHEPHBIX MEPOINPUATHNA JII KOMIUIEKCHOIO HCIOJIb30BAaHUS M
OXpaHbl BOJIHBIX pecypcoB Oacceiina p. Uie;

- BHEJ/IPEHUE PE3YJIbTATOB UCCIEA0BAHUI HA MPAKTHKE.

Mertonnka wucciaegoBanus. lcrnonb30BaHbl METOAMKA OMNPEIECICHUS BOJHOTO
OamaHca W B3aUMHOro BAMSHUS 03. bamxam wu p. Wnm, ¢ y4eToM CIOKHUBIIUXCS
I'MJIPOJIOTMYECKUX M aHTPOIIOT€HHBIX (PAKTOPOB, a TaK K€ METOJHMKA MOAECIUPOBAHUS
npouecca puIbTPOBaHUSA Majl0 KOHIIECHTPUPOBAHHBIX CYCIIEH3UM.

Hayunasi HOBHM3HA pa0oThI:

- JaHO JesbHeHIIee pa3BuUTHE U 00001eHa uHpopManus 10 (OPMHPOBAHUIO U
JAMHAMUKe CTOKa OacceiiHa 03. banxam u aHTpornoreHHsle (pakTophl, BIMUSIOIIAE HA
TUAPOXUMHUYECKUE U THAPOTreoIOrnieckue ycnoBus p. Wnu;

- pa3paloTaHbl WHXEHEPHbIE MEPONPHIATHS IO KOMIUIEKCHOMY HCIOJIb30BAHUIO U
OXpaHe BOJIHBIX pecypcoB p. Miu;

- TEOPETHYECKH M JKCIEPUMEHTAIBHO U3Y4YEeHBI (DUIBTPOBAIBHBIC XapaKTECPUCTHKHU
necka bakaHacckoro kapbepa W ONpeNeNIeHbl ONTUMAJbHBIE MapamMeTpbl padOThI
CKOPBIX QUIIBTPOB Ha MPAKTHUKE BOJIOTIOITOTOBKH;



- pazpaboraHa 3(p(QeKTHUBHASA TEXHOJOTHYECKas CXeMa KOHJAMIMOHUPOBAHUS
MOBEPXHOCTHBIX BOJ OacceifHa p. Wnu U ompeneneHsl €€ TEXHUKO-3KOHOMUYECKHE
MTOKA3aTEeIN.

IIpakTHyeckass 3HAYUMOCTH MOJYYEHHBIX Pe3yJbTATOB 3aKJIIOYAETCsA, B
UCIIOJIb30BAaHUMU:  TPH  pa3pabOTKE  KOPPEKTHPOBOK  KOMIUIEKCHBIX  CXEM
MCIIOJIb30BaHUsl BOJHBIX pecypcoB Mnu-banxanickoro OacceilHa, (B 4acTHOCTH B
CBSI3H C BO3MO>XHBIM HACTYIUIEHMEM MaJIOBOJIHBIX IIEPHOJOB U YBEIWYEHUEM pOCTa
3abopa Boabl u3 p. Mnu na teppuropun KHP); nis KOMIIEKCHOTO UCTIOJIB30BAHUS U
oxpaHbl Boj OacceitHa p. Mnu; KOHAUIITMOHUPOBAHUY TTOBEPXHOCTHBIX BOJ| OacceliHa
p.Mnu c¢ wucnomb3oBaHMEM MECTHBIX (HUIBTPYIOIIMX MaTepuanoB; B YyueOHOM
npolecce MOANOTOBKM CHEIHAIMCTOB MO CHEUMalbHOCTH « BopocHaOxenwe u
BOJIOOTBECHUE).

CreneHb BHeJpeHMs MW NPAKTHYECKOr0 WCIOJb30BAHMA TOJYYEeHHbIX
HAYYHBIX  Ppe3yJbTaToB. Pe3ynbrarel  HcCIeAOBaHWl  MCIOJIB30BaHBI: B
pa3pabOTaHHON TEXHOJOTUM KOHJIULMOHMpoBaHUHU Bojabl TOO «Dkoxobanay»; B
yueOHOM mpouecce  Kaszaxckoro HaIlMOHAJIBHOTO arpapHOro YHHUBEpPCUTETA; B
KasHTVY um. K. CaTtnaeBa npu YTE€HUM JEKLUMHA U BBITOJHEHUH CAMOCTOSATEIbHBIX
paboT MarucTpaHTOB M0 AMCIUIUIMHAM: «YTIpaBlieHHE BOAHBIMH pecypcamu PK»,
«BonHbie pecypcebl U BojooOecnieueHHOCTh Tepputopun PKy, «MHTEerpuposanHoe
ympaBJieHHe BOJHBIMU pecypcamu» U «BogocHabkeHnue».

JKOHOMHYECKAA 3HAYMMOCTHb IOJYYEHHBIX Pe3yJbTATOB - PE3YJbTaTh
MCCJIEIOBAHUM TTO3BOJISIOT MOJIYYUTh F0JI0BOM SKOHOMHYECKUI 3P (DeKT B npeaenax 3
MIIH. TEHTE.

OcHOBHBIC NOJIOKEHUS JUCCEPTANMH, BBIHOCHMbIC HA 3ALIUTY:

- pe3ynbTaThl UCCIEAOBaHUN 1O (POPMUPOBAHUIO U JUHAMHUKE CTOKa OacceliHa 03.
bankam u creneHp BIUSHUS AHTPOIOTCHHBIX (PAKTOPOB HA TUAPOXMMHYECKHUE U
THIPOT€0JIOrMYECKUE YCIOBUS A€IbTHI p. Min;

- YCTAHOBJIEHBI PACUETHBIE ITIOTEPH CTOKA M Pa3pabOTaHbl HHKEHEPHbIE MEPOIIPUATHUS
10 KOMIUIEKCHOMY HCITIOJIb30BAHUIO U OYUCTKA MPUPOIHBIX BOJ OacceitHa p. Wnn u
ee JIeNbThI;

- pe3yJibTarTbl TEOPETHYECKMX M  OKCICPUMEHTAJIBHBIX HCCICJOBAaHUN  I10
omnpeneseHno (UIbTPOBAIBHBIX XapaKTEPUCTUK Iecka bakaHacckoro kapbepa H
pa3paboTaHHas TEXHOJOTMYECKas CXemMa KOHAMIIMOHUPOBAHUS MOBEPXHOCTHBIX BOJL
Oacceiina p. Unu.

JInuHbIii BKJIAJ COMCKATEJISI OIpEAEIseTcs: B BRIOOPE eI UCCleqOBaHui 1
pELICHUH TIOCTABJIEHHBIX 33Ja4; pa3padOTKe METOJMKHU ITPOBEJICHUS UCCIIECI0BAHUN;
BBIMIOJJHEHUH TEOPETHMYECKUX M 3KCIEPUMEHTAIbHBIX HCCIENOBaHUIl u 00paboTke
MOJIYYCHHBIX ~ PE3YJIbTaTOB; OMyOJWKOBAHM, oOpraHu3auuu OOCYXKICHHS U
BHEJIPEHUM PE3YyIbTATOB UCCIIEJOBAHUN B pa3pe3e AUCCEePTALlMOHHON PabOoTHI.

Anpodauust padorbl. OCHOBHBIE PE3yNbTaThl JUCCEPTALMOHHON pabOTHI ObUTH
JIOJIO’KEHBI HA MEXIYHApPOJHBIX HAyUYHO-TIPAKTUUECKUX KOoHepeHusax: «CrpaTerus
U METOJIbl OLIEHKM DKOJOTMYECKOIO PHUCKA aApUIHBIX W TOPHBIX TEPPUTOPUIL»,
r.Ammatei-2000; «CoBpemMeHHOE JKOJIOTHUECKOE COCTOsHHEe OacceifHa o3epa
banxam»,  r.Aamatei-2004; «CoBpemMeHHBIE ~ TIPOOJIEMBl  THUIPOIKOJIOTUHU
BHYTPUKOHTHHEHTAJIbHBIX OeCcCTOUHBIX OacceliHoB LlenTpanbHOl A3un», r.AnMarsl-

5



2008; «CoBpemennble sKkonoruyeckue mnpodnembl Poccum», 1. Ilenza-2011 u
«ApXHUTEKTypa, IHU3aliH U CTPOUTEINBCTBO B YCIOBHUAX BBICOKOTOPBS» , I. bBHIIKEk-
2012.

ITostHOTBHI OTpa)keHue Pe3yJbTATOB MCCIACAOBAHMN JUCCEPTALMOHHOU
paboThl: omyOiuMKoBaHbl 13 HayuyHble TpYJIbl, U3 KOTOPHIX 3 B MaTepuagax
MEXAYHApPOJHbIX  HAay4YHO-IPAKTUYECKUX  KOH(pEpeHUud, a  ocTalbHble B
NEePUOINYECKUX HAYYHBIX U3IaHUSX. 6 CTaTH OMyOJIMKOBAaHbl €AMHOINYHO U 5 cTaTu
B W3JAHMSX, PEKOMEHJOBAaHHbIX BpICIIMM  aTTECTAllMOHHBIM  KOMHTETOM
Ksipreizckoii Peciy0nuku.

Ctpyktypa m o0bem padorbl. [luccepraiiuoHHas paboTa COCTOUT U3
BBEJICHUS, IIECTH Pa3/IEJIOB, 3aKIIOUYEHHS, CITUCKA UCIOJIb30BAHHBIX HCTOYHUKOB U3
163 naumenoBaHui, cogepxkut 153 cTpanun komneroTepHoro tekcra (118 crp.
0€3 MPUJIOKEHNH ) WILTIOCTpUpoBaHa 25 pucyHkamu u 24 tabiauiiamu.

OCHOBHOE COAEPXAHHUE PABOTbI

Bo BBegeHuM mNpHUBeIEHBI aKTyaJbHOCTb TEMbI, eI U 33Jauu
MCCIIEIOBAHUM, HAy4YHasi HOBU3HA, TPAKTUUECKas 3HAUUMOCTh, CTEIICHb BHEAPEHUS U
MPAKTUYECKOTO UCTIOIb30BaHUS MOJYYCHHBIX HAYYHBIX PE3YJIbTATOB JP.

B nepBoii rjaBe paccMaTpWUBAIOTCS aHAIW3BI MPOIECCOB (HOpMUPOBAHUSI U
JMHAMHUKU CTOKa OacceiiHa 03. banxami v BAusSiHME aHTPONOTE€HHBIX (PAKTOPOB Ha
nenbty p. Wiy, NOpou3BOAWUTCS aHAIU3 COCTOSIHUUS MPUPOAHBIX KOMIUIEKCOB
HKOCHUCTEM.

[lo mocneaHUM JaHHBIM XHMHYECKOI'O aHaiu3a HaOJI0AaeTCsl IMOCTEIEHHOEe
YMEHBIIICHUE 3arpsA3HAIONIMX BEIIECTB, MocTynawmmux co ctopoHsl KHP u
cocrasiisieT npespienue 111K no xene3zy — 7 pa3, menu — 10 pa3, nuaka — 3 pasa.
OcyiectBiseTcs: cOpOC OUUIIEHHBIX CTOYHBIX BOJ I.AnMaThel B p.Miu B 00beMe 7,62
mianM’. HaGmomamucs npeBbiieHus HopM XIIK B 3,4 paza, uutputos B 3 pa3a,
docdaros B 1,3 paza, nunka 2 pasa.

AHTpONOreHHasi JACSITEIBHOCTh B 30HE pEYHOM »JKocucTeMbl WMnu, He
VUHUTHIBAIOIIAS]  €CTECTBEHHBIX, JKOJOTMYECKMX OrpaHWYEHUW, TpuBella K
3arps3HEHUIO W pa3pylIEHUI0 3KocucteM  OacceiiHa. B Bome p.Jim umeercs
MOBBIIICHHOE COZICp)KAHUE CYIb()aTOB, HUTPUTOB, OPraHUYECKUX  COCIAMHCHHM,
MECTULIMIOB U TsDKENbIX MeTauioB. O3. banxam sBisercs TPETbUM IO BEIIMYHUHE B
Kazaxcrane OeccToyHBIM BOJOEMOM. Ero oOm@as mHa OT IOTr0-3allaHON
OKOHEYHOCTH [JI0 BOCTOYHOIrO I100epexbsi cocTtaBiasier 600 KM, MaKcUMasbHas
mupuHa okoyio 70 KM, a 3epkajio BoJbl (IIpH OTMETKE BOJbI B o03epe 341,4Mm)
cocrasisier 18,2 Toic. KM%, 06beM Bobl — 94,7 kM°. Ero ypOBeHb SBISETCS OHAM U3
OCHOBHBIX MHJUKATOPOB COCTOSIHUS BCEH DKOJOTMYECKOW CHUCTEMbI OacceiHa.
YcroltunBocTh BOAHOTO Oamanca OacceifHa W3 ToJa B TOJI YMEHBINAETCS, YTO
YBEIMYMBAET YIPO3y OIKOJOTHYECKOM KaTacTpodsl. [IoBEpXHOCTHBIN CTOK peK
Oaccetina o03. bamxam cocraBuser 24-29 wmupg. M B roa, a pacxon p. Wnwm
COCTABISIET, B CPEAHEM — MIPA. M°. OOBEM ToCTynaroNIeil Bosl ¢ pycna p. Wiu B 03.
banxam ¢ KaxXIObIM TOJOM YMEHBIIAETCS, IOBBIIIAS SKOJOTUYECKHN YPOBEHb
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onacHoctu OacceiiHa o3epa. ['ooBoii 3a00p BoAbL, B cpeaHeM, u3 Oacceiina p. Mnu
cocTaBsieT 3928 MIIH. M, 3 HUX: MOBEPXHOCTHBIX — 3674 U MOA3eMHBIX — 254 MITH.
M. O6IHi 06BeM 3a0upaemoii Bojibl k 2020 roty yBeTu4uTCS BCero — 10 4535 MiH.
M® W3 MOBEPXHOCTHBIX BOX; 308 MIH. M° W3 MOA3EMHBIX BOX; Ha SKHIIHIIHO-
KOMMYHaJIbHBIE-10 120 MITH. M W3 MOBEPXHOCTHBIX U 150 MITH. M 3 MOJA3€MHBIX
MCTOYHUKOB BOJIOCHA0KEHHUSI.
[loBepxHocTHBIE BOABI OacceitHa p. Wie wurparor pemaromyr poib B
GbopMHpOBAaHWK TIOA3EMHBIX BOJ 1O J€OUTy W BIMAIOT Ha (QOPMHUPOBAHUE
MUHEpaIU3alud, (U3NKO-XUMUYECKHX CBONCTB B UEJIOM, TPYHTOBBIX U TMOJ-
pycioBbIX BoJ Oaccelina. [lo Mepe ynaneHus Bo103a00pOB MOA3EMHBIX BOJ OT pyciia
p. Mne MuHepannsanus moa3eMHBIX BOJ BO3pacTaeT, npu paccrosuun 50 m — 1,1,
npu 300 m — 1,7, mpu 600 M — 2,2 u ipu 1800 m — 2,5 /1.
B noBepxHocTtHOM cTOKE p. Mnu conep:kaHue B3BEIIAHHBIX BEIIECTB COCTABIISAET
oT 2,2 1o 16 r/a npu ckopocTu TeyeHus: BoAbl B pycie p. Mnu 2,2 m/c, a B JONMHHOU
yacTu pycia ymenbiaetrcs 10 1200mr/n. Konuentpanus xenesza npessimaer [TJK —
7 n 6onee paza, meau — 24, nmuHKa — 13, oprannyeckux BemecTs — 14, HUTpuToB — 11,
docdaros — 3,2.
Jns ucronb3oBaHUST TOBEPXHOCTHBIX BOJ OacceitHa p. Minum Ha >KUTUIIHO-
KOMMYHaJIbHbIE HYXIbl HeoO0xoauma o00padoTKa BOJIbI, B IMEPBYIO OYEpEIb —
OCBeTJICHHE U 00e33apakuBaHue, a TAKKE [0 HEOOXOAUMOCTH IO TEUSHUIO BOJIBI B P.
Nmu — obe3xene3nmBaHue, ONPECHEHHE, YAAJICHHWE: MEIW, IWHKA, OPTaHMYeCKHX
BELECTB, (ocHaToB U JAP. MUKPOIIEMEHTOB, KOHIIEHTPALU KOTOPBIX IIPEBBIILIAET B
MCIOJIB3YEMOU BOJIE HA ITUTHEBBIE HYXKBI.
Jns 3a00pa BoABI U3 PEKH HEOOXOAUMO MCXOIUTh U3 TOTO, YTOOBI OCTATOYHBIM
CTOK PEKH He OBbLI HIDKE MHHHMAIIBHOTO, T.¢. He Hike 4000 MiuH. M’. B mpoTHBHOM
cllydae Ha4HETCs JajbHeHIee HapyIIeHUEe YKOJOTHYECKOro paBHOBeECHs B Oacceline
p. Unu n 03. banxarm.
Bropass riaBa 1mOCBsIIEHA MCCIIEIOBAHUIO BIMSHUA TUIAPOTrE€OJIOrHYECKUX
(akTOpOB M aKKyMYJIHPYIOUIEH eMKOCTH IeabThl p. V.
[TpumepHbIe 00beMBI NOTEPU CTOKA B JiesibTe p. Mu onpeaessuiuch:
- 1O JaHHBIM HENOCPEICTBEHHO T'HIPOMETPUUECCKUX U3MEPEHUM;
- pacueTHbIM TYTEM, BBIYMCISA 3aTpaThl CTOKAa Ha HCHApPEHUs U
TPAHCIUPALIUIO C TOBEPXHOCTH PA3IUYHBIX YIOJIU;

- IO YpaBHEHHUIO BOJHOIO OasiaHca 03. banxkamn kak 0cTaTOUHBIN YIEH;

- 10 YypaBHEHUIO BOJHOTO OajaHca JeNbThl IIyTEM anreOpandeckoro
CYMMUPOBAHHUS OT/I€JIbHBIX COCTABIISIONINX;

- TI0 DMIIMPUYECKUM (POpPMYIIaMm.

OcHoBHOM 3amaveil OblIa YCTAHOBJIICHHE BEIMYHMHBI MPUMEPHBIX OOBEMOB
MOTEPU CTOKA B AenbTe p. inu u3 ypaBHeHuUs BoAHOro Oananca o3. bankaii ¢ yuetom
U3MEHEHUsl 00beMa BOJIbI B 03€pe.

VYpaBuenue BoAHOTO OanaHca i CPEIHET00BOT0 MHTEPBAa BpEMEHU UMEET
BU/L:

Van —Vuu+Voo+Vnn—Vnox AVn.g = AV, (1)

0003HauMB Yepe3
Vik =Van +Vnn+Voo—Vuu—Vn.o, (2)
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OyJieM UMETh
Vkkt AVn.o = AV (3)

WJTU B CIIOSIX BOJIBI
Hxx + Hqg qub’ (4)
rae Hkn - yuuThIBaeT BIMSIHUE KIMMATHYECKHX (AKTOPOB Ha BEJIUUYUHY
CPEIHEr0JI0BOTO YPOBHSI BOIBI B 03epe; FHg - yuuThIBaeT BIMSHHE Ha KOJIeOaHUs
YPOBHS IPUEMHOTO BOJOEMa J1eJIbTOBOU (pasbl; Heh - yauThIBAET CyMMapHOE BIUSIHUE
Ha KOJIeOaHUs YPOBHS BOJBI KIIMMAaTHUYECKUX (PAKTOPOB U TUHAMUKH JCIHTHI.
O0beM HcHapuBIICHCS C TOBEPXHOCTH AeiAbTH Boabl ¢ 1911 mo 1969 rr.
coryiacHO ypaBHeHus (1) Oynert paBeH:

W =173.,07 + AH - Fo (5)
rne Fgp = 18515 KM - CpelHssd IUIOLIAJAb ITIOBEPXHOCTH O3€pa 3a
paccmarpuBaeMbiit iepuo. [loacraBus 3Hauenuss AH u F¢h nonyunm
W =173,07+1,33-18,515-10"° =197,69¢éi ° (6)

wm - 3,35 KM B roJ.

CpenHeMHOroyieTHEE 3HaYEHUE MOTEPh B AeNbTe (V7.q) MOIYyYHUIOCh PABHBIM
3,35 KMS/FO,Z[, YTO COIJIAaCyeTCs C JAaHHBIMM MHOTHX HccieqoBaTeiae. B qanpHenmem,
npuHAB  Vn.g = 3,35 KM/roji, TOJACYMTAHO MPHUpAIICHHe 00heMa MPUTOKA BOIBI B
03epo (AW). Paznenus AW Ha 1miomiaabs NOBEPXHOCTH o3epa (F) MOoTydnst 3HaYEHUS
€XKErOoIHBIX MpHpanieHnii ypoBHs banxama 3a cueT KIMMaTHYEeCKHX (PaKTOpOB
(A Hxn), a npocymmupoBaB  AHxn - Benuuuny Hx.

Bbuln mOCTpOEHBI COBMEIIECHHBIE TpaUKH CBS3M TMPUTOKA K BEpILUHE
nenabThi((;) 1 CYMMapHOTO CTOKa YCTheBBIX MPOTOK((,). 'paduku nokaszanu, 4to B
rujipaBaudyeckomM pexume aenbrtsl pHam ¢ 1968 mo 1994 rr. Beipensitorcs Tpu
XapaKTEPHBIX NEpUOaa:

I nepuoa. CTOK, NOCTYNAIOIMKA B JI€ABTY, IPAKTUUECKU POXOJUT TPAH3UTOM.
[loTepu B nenbre He3HauutTenbHble. Hanpumep: npu yBenuuenuu Q, ot 180 no 380
M°/c BermumHa O, Bospactaer ot 130 mo 180 m'/c.

IT nepuoa. Ilpu nanpHeiieM yBeJIMYEHUU NPUTOKA K BEPUIMHE ACNIBTHI (IIPU
npesbimennn O, 400 M’/c) yCTbeBbIC MPOTOKH HE YCHCBAOT HX MPOMYCKaTh H
3HauYMTeNbHAas YacTh cToka p.Mnm 3anmepkuBaeTcs B JAeiibTe. YPOBEHb BOJbI B
O3EPHBIX CUCTEMAX JAENIbTHI NOBBIMIAOTCS. ONpeaelieHHas 4acTh CTOKa TEPSETCsl Ha
ucnapenue u tpancnupanuro. [lorepu B nenspte 3HaunTenpHbl. OnpeneneHHas 4actb
CTOKa TepsieTcsi 0€3BO3BPATHO, UET HA 3aIIOJIHEHHE 03€P M MOHWKEHUN MECTHOCTH,
NOTEPSABILMX THIPABINYECKYIO CBA3b C BOJOTOKAMH JEJIbTHI.

III mepuoxn. K MOMEHTY HACTyIUIEHHsS TPEThEro INEpHOAA YPOBEHb BOABI B
JENBTOBBIX 03€pax JOCTUraeT MaKCHMAallbHOTO 3HAa4YeHUs M B HauOoyiee KPYIHBIX
BogoTokax Mup, lllyGapkyHaH BO3pacTarOT YKJIOHBI CBOOOIHOW MOBEPXHOCTH, UTO
MPUBOJUT K YBEIMYEHHUIO HUX MPONMYCKHOW cmocoOHOCTH. IIporcxoauT dacTUdHOE
OIIOPOKHEHHE JEIBTOBBIX 03€p. B pe3ynbrare yBeqnuuBaercs OTTOK M3 JIE€NbThl. B
HEKOTOPbIE MOMEHTHI "MOTEpU" B JEJIbTE MOTYT OBITH OTPULIATEIIBHBIMH, T.€. OTTOK
W3 JICABTHI IPEBBIIIAECT MPUTOK K €€ BepIuHe (puc.3).



KauectBo peuHbix Boja (opmMupyercs MOJ BIUSHUEM AaHTPONOIE€HHOrO
BO3JICUCTBUSI, KaK HA TEPPUTOPHUH COMPENEIbHBIX FOCYIapcTB, Tak U B PecnyOnuke
Kazaxcran. K npumepy, B ctBope JyOyHp Ha peke Minm KoHueHTpauus Menu
nocturaet 24,1 IIJJK — 181 IIJAK. CoxepxaHue Ipyrux HHICPUIMEHTOB: (heHOoIa,
MHKa U HeprenpoaykToB mnpesbiaer HopmaTussl [1JIK 1o Tpex pas.

[Ipy moxcuere mnapameTpoOB PEKOHCTPYUPYEMBIX BOJOXPAHUIUI, TpeOyeTcs
ONpENEeNUTh 3aBUCHUMOCTh MEXKIy MOmyckamMu Boabl u3  Kamuaraiickoro
BOJOXPAaHWJIMIIA U NMPUTOKOM BOJBI B 03epo banxamr. 910 00BsCHSETCS TEM, 4TO B
roJipl, KOrja Mmomycku Boabl u3 Kamuaralickoro BoJOXpaHWIMINA ObUIM OYE€Hb
HE3HAYNTEIIBHE! U HIOKE 13,0 KM® BOIBI B TOJI, TO CaMa JeJIbTa SBISIACH HCTOYHHKOM
MOTIOJTHEHUS 3a11acoB BOJIbI 03epa banxar.

VkazaHHble TPOLECCHI, MpoucxoAasiue B nenbTe p.Mnm, oka3pIBalOT
CYLIECTBEHHOE BJMSHUE Ha MOTepU CcToKa B genbTe. [lo gaHHBIM 00pabOTKU
MaTepuanoB HAOIIOJEHUHM BeJMunHA o0beMa motepu B nenbvre (V,,) u3mMeHsercs B
TEYEHHUE rojia CIACAYIOIUM 00pa3oM: ¢ SHBaps 10 cepeauHbl MapTa V), ) u3MeHsAeTCs
ot 50 10 25 KkM/r. TIpUMEpHO ¢ CepeMHBI MapTa A0 CEPEIHHBI MIOHS Da3HOCTH
Mexay O, u O, pe3ko Bospacraetr ot 25 go 200 M°/c. MakcHManbHbIe MOTepU B
JeJIbTE€ COXPAHSIOTCA JI0 cepeArHbl oceHu. HaunHasg ¢ cepequHbl OKTSAOpsS moTepu
cToka ymensimarorest ¢ 200 10 20 m°/c, T.e. B 10 pas.

B TpeTbeii riaBe paccMaTpUBAIOTCS MHKEHEPHBIE PEIIECHUS 10 KOMIUIEKCHOMY
WCIIOIB30BAaHUI0O M OXpaHbl BOAHBIX pecypcoB OacceitHa peku HMie, a Takxke
COCTaBJICHUE CXEMbl KOMIUJIEKCHOIO MCIIOJIb30BAHMS M OXpPaHE BOJHBIX PECYpPCOB
Gacceiina p. Wnn. OCHOBHO# JUPEKTHBON caMMuTa B MoxaHHecGypre s KaxIoi
CTpaHbl SBWJIACh NOJArOoTOBKa HalMOHaIbHOrO IjiaHa KOMILIEKCHOIO YIPAaBIEHUS
BOJIHBIMU pecypcamu U Bojocoepexkenus. [Ipesuaent PK Hazapbaes H.A. noanucan
JaHHYIO JTUPEKTUBY, U TeM camblM, Kazaxcran mnpuHsn Ha ceds 00s3arenbcTBa
VIYyYIIATh YOpaBiI€HUE BOJHBIMU pPECypcaMy 4Yepe3 NPHUHIATHE NPUHLUIOB H
npaktuku 1YBP.

Juis  Tepputopun  Kazaxcrana COCTABJICHBl CXEMbl ~ KOMILUIEKCHOI'O
UCIIOJIb30BAaHUSI U OXpPaHbl BOJHBIX PECYpPCOB JUIsl PAa3jIM4YHBbIX NEepuoaoB. B ux
OCHOBY B CBO€ BpeMs OBUIO 3aJI0)KEHO IOJHOE HCIOJb30BAaHHE BOIHBIX PECYpPCOB
OacceilHa pekH, BOMPOCHI COXPAHEHUSI IPUPOJHBIX KOMIUIEKCOB HE IPUHUMAIINCH BO
BHUMaHMe. Ha CcOBpeMEHHOM YpOBHE HEOOXOJUMO aHAJIU3UpPOBaTh HAYYHO-
METO/I0JIOTMYECKUE TOXO0IbI K COCTABIECHUIO CXEMbl KOMILJIEKCHOI'O MCIIOJIb30BAaHUS
1 OXpaHbI BOJHBIX pecypcoB Oaccelina peku Wmu Teppuropuu (puc.4).
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Jlis karacTpouueckd MalOBOJHBIX JIET, BOJHOCTb KOTOPBIX paBHA WU
MeHbIe 95%-oit 06ecrie4eHHOCTH, MOKHO MCITI0JIb30BaTh PEKOMEHIAIUH.

B Takme roapl, NPUPOJOOXPAHHBIA pPaCXOd, OCTABISIEMBIH B BOJHOM
UCTOYHUKE, npuHuUMaercs paBHbIM 80% MecauHoro pacxonga peku 95%-oi
obecreueHHOCTH(CM.Tab1.3).

Tabnuua 3- [IpupogooxpaHHbIi pacxod OCTaBIsSEMbId B BOJAHOM HCTOYHHKE IS
Jnu- -c.YaxapMma no npemiaraéMon METOIUKE

[loka3za- Mecsi1ibl

[rem 2 3 4 5 6 7 8 9 10 11 12

Qy, M/c 229.8 | 355, | 382,9 503,3 | 656,7 | 705,0 | 676,0 | 459,2 | 348,0 | 322,2 260,8
4

C, 0,26 0,32 | 0,22 0,29 0,39 0,41 0,39 0,32 0,21 0,22 0,30

C, 2C, |2 2C, 2C, [2C, |2¢C, |2C, |2¢C, |2C, |2¢C, 2C,
G

IKp-0s 0,63 0,53 | 0,66 0,56 0,45 0,43 0,45 0,53 0,64 0,66 0,56

Qupoxp, MO/c. | 144,8 | 188, [ 252,7 | 281,8 | 2955 | 317,2 | 304,2 | 243,4 | 222,7 | 212,6 | 146,1
4

\\4 np.oxp, | 4561 | 593 | 7960 8877 | 9308 | 9992 | 9582 | 7667 | 7015 | 6697 4602

MJITH.M 5

IIpupoiooxpaHHbId  pacxoi, OCTABISIEMOW B BOJAHOM HMCTOYHHMKE IO
npejjlaraeMoil MeToJuKke, paccuutaH st OacceiiHa pexku Wne. 3a ecTecTBEHHBIM
ruaporpad BOJHOIO MCTOYHMKAa MPHUHAT Tuaporpad BOJHOIO HCTOYHHUKA,
(bopMHpyeMBIil B CTBOpE, I€ OTCYTCTBYET BIMSHHUE XO3SWCTBEHHOW AESITEIBHOCTU
YeJIoBeKa U IJIe y’Ke 3aKOHYEHO MoJIHOE (POPMHUPOBAaHUE CTOKA (T.€. IIPU BBIXOJIE PEKU
13 TOP; XOTS BCE 3TO OTHOCUTEJIBHO YCIOBHO, TaK KaK CTOK peku Mie ucrons3zoBaics
IUIS pa3JIYHBIX HY’K]J OY€Hb JABHO).

Tabmuua 4 — IlpupomoOXpaHHBI pacxoJ OCTaBISIEMbI B BOJAHOM HCTOYHHKE Uit p.Mie-
c.YwKapMa 110 IpeyiaraéMoi MeTOqUKe

ITokaza- Mecsbl

TEN! 1 2 3 4 5 6 7 8 9 10 11 12
Qo M/c. | 219.21229,8 [ 3554 |382,9 |503,3 | 656,7 [ 7050 | 676,0 | 459,2 | 348,0 | 322,2 | 260,8
C, 031 026 032 022 (029 |039 041 039 1032 |021 022 |0,30
Cs 2C, |2C, [2C, [2C, [2C, |2C, [2C, |2C, [2C, |2C, [2C, |2C

K05 0.56 | 0,63 0,53 066 |05 045 043 045 053 |0,64 |0,66 |0,56

Qup.oxp, 122,77 | 144,8 | 188,4 | 252,7 | 281,8 | 295,5 | 317,2 | 304,2 | 243,4 | 222,7 | 212,6 | 146,1

W poxp, | 3867 | 4561 | 5935 | 7960 | 8877 | 9308 | 9992 | 9582 | 7667 | 7015 | 6697 | 4602

Jlis katacTpopUYEeCKd MaJIOBOJHBIX JIET, BOJHOCTh KOTOPHIX paBHA WIIU
MeHbIe  95%-0i1  00€CeYeHHOCTH, MOXKHO  HCIIOJIb30BaTh  CIIEAYIOIIHE
PEKOMEHIAINH.

B nactosimiee Bpemsi Ha3zpelia HEOOXOJIHMMOCTh PEKOHCTPYKIHUHU OacCEHHOBBIX
CXEM PEryjJupoBaHMs U paclpelle]ieHUs] PEYHOro CTOoKa, O00ecrneYynMBaONINX
0€30MacCHOCTh BOJIHBIX OOBEKTOB 0COOOr0 rOCyAapCTBEHHOTO 3HAYEHUS.

st ynoBnerBopenus tpedoBanus 'OCTa «Bona nutbeBas» paccMaTpuBarOTCS
TEOPETUYECKHE BOIPOCHI, PELIEHUE KOTOPBIX SBISAETCS MEPBOCTENEHHBIM. OJTO
npeanojaraeT yaaieHue u3 Boael p.JMim B3BEHICHHBIX (3- TBIC.MJI/T) U
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oprannueckux BemiectB (BIIK 11-69 mr 0, / i), a Takke moHOB: Mapranua (mo 7
MT/J); Keye3a, obiiee conepxkanue (mo 4 wmr/m); menu (mo 7 mr/m); uunHka (o 15
Mr/7), Xpoma, odiee (10 0,6 Mr/i) u 0071€3HETBOPHBIX MUKPOOPTAaHU3MOB.

Hcnonb3oBaHue peyHOro CTOKa Ha Teppuropun KazaxcraHna B mocienHue rojibl
COKpAILIAJIOCh 10 BCEM OTPACIIsIM 3KOHOMHUKH, OCOOCHHO B OpOILIAEMOM 3€MJIEJIEINH,
KoTopoe notpedisier 6onee 95 % Bomozabopa u3 pek. bosee ObICTphIMU TeMITaMU
pacteT Bomo3abop u3 BepxoBbeB p. Mnu, na tepputopun CYAP KHP; mpu poct
HaMETUJICS KaK 3a CYET pocTa BOAONOTpeOieHus B OacceiiHe camoil peku, Tak U 3a
CUET MepedpPOCKH B COCEJIHUE PEUHbIE OAaCCEHHBbI, UTO YK€ UypeBaTo 0oJiee rIyOOKUMHU
HKOJIOTHYECKUMU MTOCIIEICTBUAMH.

B nacrosiee BpeMsi Hazpenaa HEOOXOJUMOCTh PEKOHCTPYKIIMH OacCeitHOBBIX
CXEM peryjJupoBaHUsi W pacHpelesieHUs pEeyHOro CToKa, O00ecleurnBarOIINX
0e30MacHOCTh BOAHBIX OOBEKTOB 0OCOOOr0 TOCYAAPCTBEHHOro 3HaueHus. Jls
OeccTOYHBIX 0OacceHOB peK pa3padoTaHbl COCTaB, CTPYKTypa M METOJOJIOTHUS
COCTaBJICHUS CXEMbl KOMIUIEKCHOTO MCIOJb30BAHMS M OXPaHbl BOJHBIX PECYpPCOB
(KOBP).

Jia ynosnerBopenuss tpeboBanusa ['OCTa «Bopa nurtbeBas» NpensioKeHbI
TEOPETUYECKHE BOMPOCHI, PEIICHUE KOTOPBIX SBISETCS MEPBOCTIEHHBIM. JTO
npejmnoiaraet yjaajieHue u3 Bojbl p.Me B3BemeHHbIX (3- ThIC.MJI/T) U OpraHUYECKUX
BemiectB (BIIK 11-69 mr 0, / 1), a TakTe MOHOB: Maprasma (10 7 MrI/n); *Kejnes3o,
obmee (mo 4 mr/m); meau (mo 7 mr/m); muHKa (1o 15 mr/m), xpoma, obmiee (10 0,6
MI/J1) 1 00J€3HOTBOPHBIX MUKPOOPTaHU3MOB.

B d4erBepToOii TrJiaBe BBHINIOJHEHHB  TEOPETHUYECKHE M OSKCICPUMEHTAIBHBIC
UCCIIEIOBAaHMUS 1O YyJAJCHUIO B3BEIICHHBIX  BEIIECTB (UIBTPOBAHHUEM Uepes
3epHUCTBIA PUIIBTPYIOIIUHN CHOM.

HccnenoBanuem 00pabOTKU MPUPOAHBIX BOJA (DUIBTPOBAHHEM, pa3pabOTKOiM
TEOPETUUECKUX TOJIO)KEHUH W  HKCIEPUMEHTAIbHBIM M3y4YeHHEM Ipollecca
bUIbTPOBaHUS ~ MAJOKOHIICHTPUPOBAHHBIX  CYCHNEH3WH  4epe3  3epHHCTHIN
bunpTpytomuii  cnor, 3aHuManmch: Muni J .M., [lexrman FO.M., Aiiec K.,
Kpumrryn B.IL., Kacranbckuii A.A., Kistuko B.A., Anensuun W.0O.,
AbpaypacynoB U. A., Ilepnuna A.M., Mensuiep B.3., Awxkaes P.U., XKypba M.T".,
Kyxukos B.A. u ap.

Oco0eHHOCTh GUIBTPOBAHUS MATIONPOYHOM, CUITLHO — THAPATUPOBAHHON
MPUMECH BOJIbI Yepe3 (UIBTPYIOUIYIO 3arpy3Ky OMHUCHIBaeTCs nuddepeHInaibHbIM
ypaBHEHUEM

ac a
—=, b, (4.1)
rne: C — KOHIEHTpalMs B3BECH; X — BbICOTa (DMIIBTPYIOIIETO Ciosi; b — mapameTp (GuIbTpOBaHUS,
XapaKTCpI/I?»YIOIHI/Iﬁ HHTCHCHUBHOCTDb INPUJIMIIAHUSA B3BCHIICHHBIX YaCTUI] K 3€pHaM 3arpy3kKu; a —
napameTp, XapaKTepI/I3yIOH_[I/Iﬁ HHTCHCHUBHOCTb OTpPbIBA PAHEC 3aJCPKAHHBIX YaCTHUIL; P —
IIJIOTHOCTDH HACBIIIICHUA (I)I/IHBTPYIOH_ICI\/II 3arpy3K1 0CaaKoOM; V — CKOPOCTb q)HHBTpOBaHI/IH.

K wuccnenoBanusiM u mnpuemiembiM B pexomengauusx CHull 2.04.02-84
OTHOCSITCSl KBapleBble NECKH, Ha KapbepHble mecku IOxuoro Kaszaxcrana Ha
COOTBETCTBHE TPeOOBaHMAM K (UIBTPYIOIIMM MaTepuajiaM HE HCCIEIOBaHbl U
(GUIBTPOBATBHBIE XaPAKTEPUCTUKH TS (PUIBTPOBAHMS IIPUPOTHBIX BOJI COAECPKAIIIX
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MaJIOKOHIICHTPUPOBAHHBIE CYCIIEH3MU HE ONpe/IeieHbl. B CBSA3M ¢ 3TUM BBIIIOJIHEHHBI
CEepHUH TEOPETHUECKUX U IKCIIEPUMEHTAIbHBIX UCCIEAOBAHUM.

OKCHepUMEHTAJIbHBIE UCCIIEI0BAHMS TPOBOIMIIMCH HA CIIEUANIbHO pa3paboTaHHON U
CMOHTHpPOBaHHON  ycTaHoBke (puc  4.1.).DOU3MKO-XMMUYECKHE  IOKa3aTelu
uccienyeMoil Boibl ObUIH OIpeAesIeHbl O0IIENPUHITON METOIMKE.

Puc 4.1. Cxema skcniepUMeHTaIbHONW YCTAaHOBKHU JUIS MCCIIE0BaHUS MPOLiecca yaJIEeHUs B3BECU
¢unpTpOBaHNEM

1- mogaya BOIOIPOBOAHOM BOJIBI; 2-NIEpMBHbBIE 0a4uky; 3 U 4- mojgada pacTBoOpa; 5- CMECHUTEINb; 6-
¢GMIbTpOBANbHAS KOJIOHKA; 7- MbE30METPUUECKUH IIHUT; 8- 0TBO (puibTpata; 9- momada BOAbI s
IIPOMBIBKH 3arpy3ku ¢puiabTpa; 10- 0TBOJ MPOMBIBHOM BOMBI B CTOK; 11- k mbe3omeTpam; Nel-NeS-
IpoOOOTOOPHUKH.

[TonydyeHHble B pe3yibTaTe TEXHOJIOTUYECKOTO0 (UIBTPAIMOHHOTO aHalin3a
JAHHbIC,  TO3BOJWJIM  NPOBECTH  ONTUMU3ALMOHHBIA  pacyeT  3arpysku
(bUIBTPOBATBEHBIX COOPY>KEHUH.
Pe3ynbpTarhl uccae0BaHui, CEpUHN ONBITOB OBUIM CBEJCHBI B CIICIIMAIbHBIC TaOIHUIIbI.
AHanu3 3TUX 3aBUCUMOCTEH CBUJIETEILCTBYET, YTO TEMITBI POCTA MOTEPH Hamopa A 4
3aBUCHUT OT CKOPOCTH (GPHIBTPOBAHUS BOJBI, Yepe3 GUIBTPYIOMUI CIIOH.

Tabnuna 4.2 - VI3MeHeHue KOHIIEHTpAIMK B3BEIICHHBIX BEIIECTB B Mpoliecce (QUIBTPOBAHUS TIPU
H=100 cm, d=0,64-1,31 mm, C,=17 mr/n

t, yac 0,2 1 2 3 4 5 6 7 8

Vg, Mua | 6,1 6,1 6,1 6,1 6,1 6,1 6,1 6,1 6,1

h, v | 0,16 | 0,21 0,26 0,31 0,39 0,44 0,49 0,52 0,63

Cy/C, 10,083 | 0,083 | 0,083 | 0,083 | 0,083 | 0,083 | 0,083 | 0,083 | 0,083

[Tpumeuanne: Cy - onpeneneHa no nokazaHuo Gporoanekrpokosaopumerpa GOK-57m.
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Tabnuua 4.3 - I3MeHeHrne KOHIIEHTPAlMy B3BELICHHBIX BEIIECTB B MpoLecce PUIbTPOBAHUS
pu H=100cm, d=0,64-1,31 mm, C,=18 mr/n

t,bgac | 0,2 | 1 2 3 5 7 9 11 13 14 15
Vo, m/a | 8,5 | 85 | 85 | 85 | 8,5 8,5 8,5 8,5 8,5 8,5 8,5
he, M | 0,16 10,22|0,27]0,32| 0,39 | 0,42 | 0,51 | 0,62 | 0,73 | 0,81 | 0,93

Cy/C, | 0,083 | 0,083 | 0,083 | 0,083 | 0,083 0,083 0,083 0,083 0,083 0,083 0,083

Tabmuua 4.4 - KuHeTnka OCBETJIEHUS BOJBI U U3MEHEHHS (DMIIbTPOBAIBHBIX XapakTepucTuk OOK-
STm.

9
XapakTepucTuKa | = = g = o ' a
< = B S o — = poMluac | . —,cm/ uac
CyCNIEH3HH " - o o Joj o~ ¢
1 2 3 4 5 6 7 8 9 10 11
C/C=0,05, C,=73 | 100 150
me/n 155 1095 |586 |260 |0,680]| 1,03 |21,5 |0,20 0,189 | 4,5
100 105
155 1095 16,90 | 180 | 0,680 | 1,03 19,2 | 0,265 0,220 | 6,0
100 80
155 10,95 |8,60 | 135 0,680 | 1,03 16,4 | 0,387 0,276 | 7,3
C/C=0,05, C,=73 | 100 150
me/n 155 10,95 |586 |260 |0,680]| 1,03 |21,5 |0,20 0,189 | 4,5
100 105
155 1095 16,90 | 180 | 0,680 | 1,03 19,2 | 0,265 0,220 | 6,0
100 80
155 (095 | 8,60 | 135 0,680 | 1,03 16,4 | 0,387 0,276 | 7,3
C/C=0,15, Cs=1 100 810
41me/n 155 095 |57 1280 | 1,4 0,296 | 45,0 | 0,054 0,196 | 7,3
100 630
155 (095 |67 930 1,4 0,296 | 40,2 0,228 |1 9,2
100 360
155 (095 | 845 | 690 14 0,296 | 34,2 0,278 | 11,0
100
155 (095 |885 | 192 0,755 0,475 | 18,0 | 0,186 0,300 | 13,0
C/C=0,15, Cx=1 100 565
50me/n 155 095 |6,76 | 288 0,755 10,475 | 21,6 | 0,119 0,234 | 10,0
100 876
155 095 | 548 | 461 0,755 1 0,475 | 25,0 | 0,083 0,190 | 7,6
C/Cy=0,04 100 85
C=12 155 1,02 | 6,32 | 160 0,18 | 1,84 21,7 | 0,424 0,222 | 460
100 55
155 1,27 | 6,39 | 125 0,18 | 1,84 14,8 | 0,505 0,148 | 3,60
100 25
155 1,58 | 6,35 | 100 0,18 | 1,84 10,2 | 0,588 0,097 | 2,90
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Yem Oouiblle CKOPOCTh (UIBTPOBAHMS BOJIbI, TEM OOJbLIE TEMI pOCTa IMOTEPU
Haropa.

B pe3ynbrare MHOTOYMCIIEHHBIX aHATUTUYECKUX MPE0Opa30oBaHUl U C yYETOM
tpeboBanuii CHull, 66111 OSTy4eHbI:

x L1z, K'v,
Xulvtgjd']a’r’c]s B Xl daxe )

(4.18)

IIpy onTuMH3aMKA TEXHOJIOTHYECKHUX MApaMETpPOB CKOPBIX 3€PHUCTBHIX
GUIBTPOB MPONOJKUTENBHOCTh (PUIBTPAa LHMKIA MpUHUMANach paBHou 12 u 24
yacam. OnTUMalbHbIEC 3HAYEHUS SKBUBAJIEHTHOTO AMAaMETpa PUIbTPYIOLIEH 3arpy3Ku
U CKOPOCTHU (DUIBTPOBAHMS BOJBI CIEYET ONPEACIUTh UCXOI U3 BBIPAXKEHUN

dyes=0,54+0,033Cy ; (4.19)

vp=9,1-0,27C.. (4.20)

M/A

1N~

\ 1
4 20 24 Ox atr 4

a) 0)
Puc. 4.5. Kunernka u3MeHEHHS KOHLCHTpalluh B3BECU: El) H3menenue KOHICHTpallunu
B3BCHICHHBIX BCHICCTB B 3aBUCUMOCTHU KOHIICHTpAIUU OPIraHNYCCKUX BCIICCTB, 6) y,HaJ'ICHI/IC B3BCCH
IIpH IPOMBIBKC YCTAaHOBKHU.

3.Pe3ynbTaThl 3KCIEPUMEHTAIBHBIX UCCIIEOBAHUH TTO3BOJIMIIM YCTAHOBUTH:

e nmporecc PHIBTPOBAHUS BOJBI COJEPIKAICH MaJTOKOHIICHTPHUPOBAHHBIC
CYCIIEH3UM TOAYUHSIOTCS TeOopuH (UIBTPOBAHUS TMPEIIOKEHHON Mpodeccopom
Munnem /[.M.;

® KHWHETHMKAa OCBETJICHHS BOJbl HOCHUT IMKIMYECKUM XapakTep |
ONHUCHIBACTCS XapaKTEPHBIMU KPUBBIMU TCOPUHU OCBETIICHHUS BOIBI, 4 IIUKIUIHOCTD
MOBTOPEHMSI KPUBBIX 3aBUCHUT OT KOHIIEHTpAIlMM B3BECH B HCXOJHON BOJE U
CKOpocTH (hUIBTPOBaHMS 00pabaThIBa€MON BOJIBI,
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® MPUPOCT MOTEpU Hamopa (UIBTPYIOIIETO CJIOS OIMHUCHIBACTCS MPSIMOit
JUHUEH C YIJIOM HakjJIoHa o ocu abcuucc. BenuuumHa o 3aBUCUT OT pa3mepa
SKBUBAJICHTHOTO JHAMETpa 3arpy30K (UIBTPYIOMIETO CIOS W CKOPOCTH
(bUIBTPOBAHUS UCXOMAHON BOJIBI B (PUIBTPYIONIEM CIIOC;

® BO3MOXHOCTh HCIIOJB30BaHUS KBAPILIEBOTO TECKa Ha BOJIOMPOBOJHBIX
OYHMCTHBIX cTaHuuax, B mpexpenmax Cq / C, = 0,083, mpomoKATEIBHOCTD
GUIBTPOIMKIIA COCTABIsIET 6-14 4acoB, a TeMm MPUPOCTA MOTEPH HATopa — b,
usMensiercs ot 6,3 1o 40 cm/uc; Y/, usmensierca B npezpenax 0,046 — 0,089 “/;
BenuuuHa o/ff  cocrasiser ot 0,385 no 0,670, a BenmuunHa A yBEIUYUBACTCS J10
0,84.

4. TlapameTpbl pabOTHI 3EPHUCTHIX (PHIBTPOB, 3arPYKCHHBIX IECKOM W3
kapbepa Ned4 bakanacckoro 6acceiina, MoxxHo npunumats C, 1o 14 mr/m; t; ot 8
g0 12 9; d,=0,86 mm; H;=100-120 cM; dyuw >0.64 MM, dyac<1,4 MM;
[UKJIAIHOCTH MMPOMBIBKY (PUITLTPOB B 2 WU 3 pa3a B CYTKHU.

B nsToil riiaBe NpUBEIEHA peKOMEHIyeMas TEXHOIOTHIEeCKas cxeMa
00pabOTKK BOJBI U OMPEICICHUE €€ TEXHUKO-IKOHOMUYECKUX TOKa3aTenen

Pe3ynbTaThl HcclieIOBaHUH B MPEIbIAYIINX IJ1aBaX AUCCEPTALUUA CBUIAETEIHCTBYIOT O
TOM, YTO:

- Ka4ECTBO BOJBI MEHAETCS IO CE30HAM I'0Jla U PEXUMY HAIIOJIHEHHS U OTTOKA
BOJBl W3 BOJOXPaHWINILL

- BOJAY PEYHOH BOJABI MEpEe] II0Ja4Ye€d Ha XO3AWCTBEHHO-NUTHEBBIEC HYXKIbI
HeoOXoauMo  oOpabaTbiBaTh 1O COOTBETCTBHSI KadecTBa IOAaBaeMOW BOJBI,
cornacHo Tpedosanuto 'OCT 2874-92 «Boja nurbeBas»;

- B KaudecTBe (UIBTPUPYIOLIEH 3arpy3ku CKOPBIX (WIBTPOB CIEAYeT
MCIIOJIB30BaTh KBapIIEBbIN MECOK 4eTBepTOro Kapbepa bakanacckoro PK;

- (UIBTPOBAJIBHBIE XAPAKTEPUCTUKH OCBETIIIEMOW BOJIbI  COJEpXKalleH
MaJOKOHLICHTPUPOBAHHBIE CYCIIEH3UU MOXKHO IPEACTaBUTh 3aBUCUMOCTIMHU 3 U 4
[JIaBBI HACTOSIIIEN AUCCEPTAIUU.

Onnako KauecTBO MCXOJHON Bojabl [137,138] KpyriioroguyHo HE MO3BOJSIET
IPSIMOE HCIOJIb30BAHHE JBYXCTYIIEHHOM CXeMbl O4YMCTKM Boabl [134]. Ilpuunna
ATOTO SIBISIETCA TO, YTO MHUHUMYM JIBa MepHoJia B ToJ (B MEpUOJ MABOJAKA PEUYHBIX
BOJ) HEJIb34 [10/]aBaTh PEUHYIO BOAY IIPSMO B OTCTOMHMK U HA (DUIILTPBI.

[ToaTOMYy B TEXHOJOTHYECKYIO TIEMOYKY 00pabOTKH BOIBI OT BOJOUCTOUYHHKA

JI0 HayaJia BOJOIPOBOAHON OYUCTHOM CTAaHLIUKM HEOOXOAUMO IIPENYCMOTPETh

COOpYKEHHE, KOTOpPOE OYIET 3a/1epKMBAaTh OCHOBHYIO MAacCy MECYaHOW B3BECU
TPAHCIOPTUPYEMOW PEYHON BOJON B ABOJKOBBIN MIEPUO/I.

[TponsBoacTBEHHAs cxema pa3pabOTaHHONW HAMH TEXHOJIOTHYECKOW CXEMBbI s
00pabOTKU PEUHBIX BOJI, C HCIOIB30BAaHUEM BOJOOUYHUCTHOW YCTAaHOBKHU 3aBOJICKOIO
M3TOTOBJIEHNUSA, C YUYETOM OTAEIbHBIX HETOTUBHBIX MOMEHTOB MHKEHEPHBIX PEIICHU,
[153-164] mnpencraBiena Ha puc.5.2. Takas TexHOJIOrMYEeCKass cXeMa HMEET
IIPEUMYILECTBA Uil HEOONBIINX BOJONOTPEOUTENIEH 110 CPaBHEHHMIO C HAa MeECTe
CTPOSIIIIUMUCS BOJOIIPOBOAHBIMU OUUCTHBIMHU COOPYKEHUSIMH.

B pesynbTate 0000mIEeHUST pe3yNbTaTOB HCCIEIOBAaHUM JUCCepTalliM, Takue
YCTaHOBKHM MOKHO IMPUMEHATH MPU MOJIE3HON MPOU3BOAUTEILHOCTH BOJOIIPOBOAHOM
OYMCTHOM cTaHimu oT 25 mo 1000 M3/CYT.
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B pesyabprare conocTaBieHUs NPsSMbIX 3aTpaT B TEHIe, ISl IOCTABKU MECKA U3
IBYX IIECUAHBIX 3aJIEKEM HEMOCPENCTBEHHBIE PACXONbl IJI OYHCTHOW CTaHLHH
MPOM3BOAUTENBHOCTEIO 10 ThIC. M /CyT cocTamsier - II; = 498 Thic.Tenre. B cBOIO
ouepeb Il OYMCTHOM CTaHUMHU MPOU3BOAUTEIBHOCTEIO 30 TI)IC.M3/CYT — I, = 732
THIC. TEHre. DBBINONHEHHBIE pPacyeTbl CBUJCTENBCTBYIOT, YTO MCIHOJIb30BAHUE
MecTHOro mnecka kaprepa Ne 4 bakanacckoro OacceifHa NO3BOJIIET COKOHOMMTD
IpsIMBIE 3aTpaThl 1O OTHOWICHHWID HCIOJIB30BaHMS MOMHKYMCKOrO IIeCKa B
OIIYTUMBIX 3HAUCHUSAX. DTO OUECHB BAXKHO ISl BOAOMOTpEOUTENEH

BBIBO/IbI

1. 3a nocienHee BpeMs CYIIECTBEHHO BO3POCIM TpeOOBaHUS K KadyeCTBY
noTpebassemoit Boasl. 3a 30 mer B Kaszaxcrane o0beM HCMOIB3yeMOM BOIBI Ha
XO35IUCTBEHHO-TIUTHEBBIC HYXJbl yBEeIUUuUics Oojiee ueM B 3 pasza. B pecnyOnuke
CJIOXKWJIaCh TEHJCHIUS K YBEJIWYCHHUIO B KA4e€CTBE HCTOUYHHKOB BOJIOCHAOXKEHUS
MOBEPXHOCTHBIX BOJA BogoxpaHuiuil. [IpencrapieHsl HaydHble B METOJOJIOTMUECKHE
OCHOBBI COBEPILEHCTBOBAHUS CXEM KOMILJIEKCHOTO UCIIOIb30BaHUS U OXPaHbl PEK.

2. Jlana oueHKa ypOBHIO 3arpsi3HeHUs BoAbI pek 1o kpurepusam [IJIK u U3B u
pazpaboTaH OOOOLIEHHBIH KpUTEPUN 1O OIEHKE 3arpsi3HeHUsi CTOKa PEKU W
NpeJIOKEHa METOAUKA  pPalilOHUPOBAHUS TEPPUTOPUM IO YPOBHIO 3arps3HEHUS
BOJIHBIX PECYPCOB.

5. IlpexacraBieHbl ONTUMAJIbHBIE  BapUaHThl  BOJIOXO3SMCTBEHHBIX U
BOJIOOXPAHHBIX MEpPONPUSITUA MO  PA3BUTUIO OTpacieid HKOHOMHUKHM  Ha
MEPCIIEKTUBHBIA TEPHOJl W COXPAHEHHUS  YHUKAIbHBIX MPUPOJHBIX KOMIUIEKCOB
0c000r0 rocy/1IapCTBEHHOTO 3HAUYEHHS.

6. PazpaboTanbl mpemioKeHUsT 1O COBEPIICHCTBOBAHUIO TEXHOJIOTHH
BO3/ICJIBIBAHUS pUCA, HAIIPABJICHHOE HAa MOBBILICHUE YPOKAUHOCTH CEIbXO3KYIbTYD,
PallOHATILHOIO UCIIOJBb30BAaHUS M OXPaHbl BOJHBIX PECYPCOB PEYHBIX 3KOCUCTEM.

3.KauecTBO BOJABI HAXOOUTCS B MPSIMOIl 3aBUCUMOCTH OT TOPHBIX MOPOA C
KOTOPBIMH KOHTAKTHPYIOTCS BOJId M AHTPOIIOIE€HHBIX BO3JelcTBHM. KauecTBeHHbIE
MOKa3areau KoneOaI0TCs B MUPOKUX Mpeseiax: MyTHOCTh 35-850 mr/a (B maBoJIOK
1o 3000); oxucisiemocTs oT 3 10 23 Mr O,/n, nBeTHOCTH- 10 90 rpamycos, GTop -
OTCYTCTBYET; HOHHBI COCTaB B OCHOBHOM THPOKAPOOHATHBIN.

4. Boael Bopoxpanwinny IOxnoro Kazaxcrana B cHCTEMY XO3SIICTBEHHO-
MUTHEBOTO BOJOCHAOKEHMSI MOKHO TI0/IaBaTh MOCJIe OCBETIICHUS, 00ECIBEUUBAHUS U
o0e33apakiBaHus, a TAKXKE COTIACOBAHUS BOMPOCA, YTO OTCYTCTBYIOT (TOP M HOJ.
Bo Bcex ciyuasix TpedyeTcs HCTOIb30BaHKUE IBYXCTYIICHHONW TEXHOJIOTUH 00paboTKU
BOJIbI, C MCIIOJIb30BAHMEM B Ka4ECTBE MOCIIEIHEN CTYIeHH mpolecca GUIbTPOBAHUS.

5. BrepBble NpOBEAEHHbIE TEXHOJIOTMYECKUE aHaJIM3bl KBAPLIEBBIX I1ECKOB
IOxnHoro Ka3zaxcrana — kappepa MoMHKyMa MOKa3ajd, YTO HX: M3MEIbYAEMOCTb
HaxoauTcs B mpenenax -3 - 9%; rpanynomerpudeckuii cocta — 0,25 — 2.5 mmM;
BBIXOJ] TOHOM MPOAYKIIUHU MECKa I OYUCTHOU cTanmmu — 21 — 36%; koadduiment
HeogHOpomHOCTH — 3 -15. M3 mecuanbix 3anexedt Kazaxcrama waubosee
MEPCIIEKTUBHBIM SIBJISIETCS KBAPLIEBbIN necok Kapbepa Ne 4 bakanaca.
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6. Pesynbrarel n1abopaTOpHBIX HCCHEAOBaHMI mpouecca QUILTPOBAHUA
MaJIOKOHIIEHTPUPOBAHHBIX CYCIIEH3UM Ha MOJEIN (PUIbTPA 3arpyKEHHOTO MIECKOM U3
kapbepa Ne 4 ipu d = 0,63-1,25 mm, K =1,9, d,s= 0,9 Mm u x = 90 cm, iokazanu:
BO3MOXHOCTh HCIIOJIb30BaHUS MX Ha BOJOMNPOBOJHBIX OYHMCTHBIX CTaHLHUAX;
bunsTponuKi cocTaiseT 7 — 19 yacos; Temn npupocta notepu Hanopa 0,1 — 0,23 m;
BO3MOXHOCTh MCIOJIb30BAHMS YIIPOILIEHHOIO crocofa MOJEIMpoBaHusl mpolecca
dbunsTpoBanus, npeanoxkeHHoro B.3. Mesnbiepom.

7. BriepBble TOJNIy4eHBbI aHAIUTHYECKHE W TpauyecKue 3aBUCHUMOCTH IIO
pabore (UABTPOB, 3arpyKEHHbIX NEeCKOM MOMHKyMa, HpPU YCIOBUH 6= 0 Iy
YCTAHOBIECHO, 4TO C yBeluueHHeM BenumduHbl C, oT 5 mo 40 Mr/a : BeIW4YHMHA 6
yBeamuuBaercs ot 12 ox 33 M™'; a/e pacter 0,04 xo 0,08 M/4, f; YMEHBIIACTCS OT
19,8 no 6,3 4, a BenmuuuHa a Bo3pacrtaet ot 0,45 1o 3 q'l, h/t C, ymenpiaercs ot 3,9
10 2,1 cm/g Ha 1 Mr 3agep>kaHHOMN B3BECH.

8. OmpeneneHbl ONTUMAJbHBIE TEXHOJOIMYECKUE MapaMeTpbl  CKOPBIX
3ePHUCTBIX  (UIBTPOB B  pealbHBIX  YCIOBUAX, KOTOpbIe 00ECrneYyrBaIoT
MPOJIOKUTENBHOCT (GUIbTpOIMKIIa 12 1 24 yacos.

9. Paszpaborana HoOBasg TexXHOJOIrHg O0OPaOOTKM BOABI BOJAOXPAHHWIIMI C
MCIIOJIb30BAaHUEM, B Ka4ECTBE (PUIIBTPYIOLIEH 3arpy3Kku, KBapLeBbIX NecKoB KbI3bu1 —
Kyma, u3 kapeepa Ne 4 M 3allUTHBIM YCTPOICTBOM BOJONPOBOJIHON OUYMCTHOU
CTaHIMU B EPUOJ MABOJKOB.

10. OmnpeneneHsl TEXHUKO-3KOHOMUYECKHE IOKa3aTeaud pa3pabOTaHHOU
TEXHOJIOTUM O00paOOTKM IOBEPXHOCTHBIX BOJ W OHM, B 3aBUCUMOCTH OT
MPOM3BOUTEILHOCTH OYHCTHOM CTaHIMK 5 i 30 THIC. M /CYT, COCTaBIAOT 498 1 732
TBIC. TEHTE.

11.I'onoBoii 3koHOMUUECKHUH F3(PPEKT TPETIOKEHHON CXEMBbI PALMOHAIBHOTO

HCIIOJIB30BaHUS U OXPaHbl BOAHBIX pecypcoB p. M coctaBisfgeT 3 MIIH. TEHre.
CITMCOK OIIYBJINKOBAHHBIX PABOT
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KOPTYHAY
Kynxxnoaesa I'ynnap baiioaTmaeBna

TexHuka WIMMIAPUHUH KaHIUTAThl OKYMYIITYYJIYK JIapa)kacblH anyy Y4yyH
YKa3bLUIraH
05.23.24 — Cyy MEHEH KaMChI3/100, KaHAJIU3alKs )KaHa Cyy PECypCTapblH KOPrOoOH
KYpPYJIYLITYK CUCTEMAJIAPHI.
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Kynxuoaesa I'yninap baiidaTmaeBHanbin 05.23.04 — Cyy MmeHeH xadayy,
KAHAJIU3ALMS KAHA CYY PeCYPCTAPbIH KOPrOOHYH KYPYJIYyI CHCTEMAJIaPbI
aJUCTUTH 0OI0HYA TEXHUKAJIBIK MIMM/AEPAUH KAHAUAATHI OKYMYHITYYJIYK

AapazkacblH U3ACHUII 1YY YYYH Aaspaaiaran « Anu 1apbIicbIHBIH CYY
pecypcTapbiH PailMOHAJIYY KOJIOHYY 7KaHA KOProo cXeMaJIapbIH HIITeIl
YbITYY» TeMAChIHAATBI JUCCEPTANMACHIHA

PE3IOME

Herusru ce3nep: cyy TOKToOuy XkaH, cyy OacceilHu, kep YCTYHIery »*aHa
KEp aJABIHAATBl CyyJap, KiIuMar (QakTopiopy, CYy pecypcTapblH KOProo, CyyHy
KOHJIUIIMOHUPJIOO, CYCIEH3UIapJbiH Tazanoouy (puibTpiieedy) MyHe316Menepy,
TEXHOJIOTHSIIBIK CXemaliap.

N3unneenyn o0bexkTHcu: banxam-Anakon cyy uyapOaybUiblK OacceiHu,
Kanuaraii cyy cCakToO4y JKaWbIHBIH CBIUBIMIYYJYIYH JKOHre cainyyuy HMiunm
TapbISICBIHBIH  J€NbTackl, bakaHac KapbepWHUH KyMAyy OaT Ta3ajarbluTapbIHBIH
UIITOO PEKUMU.

Nmmue Mmakcatbl: Mimm npablsiChIHBIH JEIBTACBIHBIH TOKTON TYPYY KalbIHBIH
JMHAMUKACBIHBIH TYNTOJYIIYHO Taacup Oepyydy M3WIIe6JIep, KOMILIEKKCTYY
KOJIZIOHYY JKaHa KOproo OOKOHYA MHEKEHEPAUK HII-dapajapblH, OOHI0H 31e Wnu
TapbIICHIHBIH OAaCCEMHUHUH Ep YCTYHAOIY CYYyJapblH >KEPTUJIUKTYY Ta3alo0ouy
MaTepuajliapAbl KOJJIOHYI, UUYYYYy CYYy MEHEH Xa0Jyy Y4YYH KOHIULMHUPIOOHYH
MYHO3/16M6eJIOpPYH HUIITEN YbITYY.

M3unmee mMeroanopy: TYNTONT6H THAPOJOTHAIBIK JKaHAa AHTPOIOTECHIUK
(dakTopyiopy 3CKe anyy MeHeH, baixam kenyHyH jkaHa MM napbiAChIHBIH Cyy
OaJlaHCBHIH XaHa 63 apa TaaCUPUH aHBIKTOO METOIMKACHI, OIIOHAOM 3JIe a3 TONTOJITOH
CyCHEH3USIAPAbl Ta3aJI00 POLIECCUH MOAEIACIITUPYY METOANKACHI Mai/1aJaHbIIIbL.

AJIBIHI aH KbIABIHTHIKTAP KAHA MIITHH WJIMMHUI KAHBIYbLJBITBI:

— banxam keayHyH 6acCEiiHMHHMH TONTOI TYPYYCYH TY3YY ’KaHa aHbIH
JIMHaMHUKachl 00toHYa kaHa Vnu JapbisiChIHBIH THIPOXUMUSIIBIK KaHa
TUJIPOr€ONIOTMSUIBIK IAPTTAPhIHA TAACHP ATYYYY aHTPOIIOI€HIUK
bakropiop G0roHYa MaaTbIMATTAPABIH MBIH/IaH apKbl OHYTYYCY aHBIKTAJIbI
KaHa KaJIbUIAH]IbL;

— Wnu 1apbIACBIHBIH CYY PECYPCTAPhIH KOMIUIEKCTYY KOJIOHYY JKaHa KOProo
OOIOHYA WHKEHEPIUK HIII-YapaapIbl UIITEIUIT YBIKTHL;

— TEOPETUKAJIBIK KaHa SKCIIEPUMEHTAJIIbIK )KakTaH bakaHac KapbepuHUH
KyMYHYH Ta3ajlo04y MYHO3/16MeJIepY U3WIJCHI€H jKaHa Cyy NasipAao0
TaXPHIHOAChIHIATHI OAT Ta3zaJarbl4TapIbIH UIITOOCYHYH ONTUMAIYY
napaMeTpiepyu aHbIKTalIbl;

— Wnu npablsChIHBIH OaCCEMHUHUH Kep YCTYHAOI'Y CYyJapblH
KOHJIUIIMOHUPJIOOHYH HATBINKATYY TEXHOJOTHSIIBIK CXEMAChl HILITEIHUI
YBIKTHI JKaHA aHBIH TEXHUKAIBIK-O)KOHOMHKAJIbIK KOPCOTKYUTOPY
AHBIKTAJIbI.

Koszonyy tapmakrapbl: MIUTHH KBIMBIHTBIKTAPBIH TOMOHKY ydypiapaa

Kojgonyyra Oonotr: Mnu-banxam OaccefHMHUH Cyy pecypCTapblH KOJAOHYYHYH
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KOMILJIEKCTYY CXEMaJIapblH TY3YY/Ze >kaHa oHJ00/10 Kbitaii OPHbIH aiimarbingarsi
Wnm napelsiCbIHAH CYy allyyHYH MYMKYH OOJTOH KOOOWTYJIYUIy MEHEH; HUYYUY CYYy
MEHEH ka0ayy YuyH Wnum papbiacblHBIH OacCEHHMHMH  Cyy peCypCTapbiH
palimoHaNIyy KOJJIOHYY ’aHa Ta3aja00 CXeMalapblH UILTEI YbITyy/a.

CyHymiTairan paludoHanayy KOJJOHYY CXEeMachlHbIH, WMinu  JnapbisiChIHBIH
O0accellHUHAETH Cyy pecypcTapblH KOPIOOHYH JKaHa Ta3aJOOHYH KbLIABIK
IKOHOMHKAJIBIK HATBIKAIYYJIYTY 3 MIIH. TEHI'€HH TY36T.

PE3IOME

auccepranuu Kynxubaesoii I'yninap baiidaTmaeBHbl Ha TeMy
«Pa3paboTka cxeM panMOHAJBLHOI0 HCMOJb30BAHHUS U OXPAHbI BOAHBIX
pecypcoB pekn Minn» Ha cOMCKAHME YU€HOI CTEeNeHW KAHIU/1aTa TeXHUYeCKNX
HayK no cnenuajabHocTu 05.23.04 — BogocHadxenue, KaHAIM3aUMsA U
CTpouTeJIbHbIEe CHCTEMbI OXPaHbI BOAHBIX PECypCcOB

KuroueBbie cioBa: BOJHBIN CTOK, BOAHBIM  OacceilH, MOBEPXHOCTHHIE U
MOA3EMHBIE BOJBI, KIUMaTH4YeCKHe (DAKTOphl, OXpaHa BOAHBIX PECYpPCOB,
KOHJIMIIMOHUPOBAHUE  BOJIbI, (DUIBTPOBAIIbHBIE  XapPAKTEPUCTHUKH  CYCHEH3UH,
TEXHOJIOTMYECKUE CXEMBI.

O0bexT wucciaenoBanus:  banxam-AnakojaCKuii — BOJOXO3SIMCTBEHHBIN
Oacceiin, aenbra peku Mnum, perynupyromas eMKocTh Boaoxpanwnuma Kamuaraid,
PEXUMBI pabOTHI CKOPBIX (PrIIBTPOB Mecka bakaHacckoro Kapbepa.

Henab padoThl:  HcclIeqOBaHUE BIMSIONMX Ha (GOPMUPOBAHWE NTHMHAMHKU
croka JnenbThl p.Mnu, pa3zpaboTka XapakTepa  HWHXXEHEPHBIX MEPONPUSITHH IO
KOMIUIEKCHOMY  HCHOJIb30BAaHUKD K OXpaHe, a TaKXke KOHAUIUOHHPOBAHUIO
MOBEPXHOCTHBIX Box  OacceitHa p.Mnm it OUTBEBOTO  BOJOCHAOXKEHUS
(UIbTPOBAHUEM BOJbI C UCIOIB30BAHUEM MECTHBIX (PUIIBTPYIOIIUX MAaTEPUATIOB.

MeTtoabl uCCAEA0BAHUSA: HCIIOJIb30BAHBI METOJIHMKA ONPEACIECHUS BOJHOIO
OajlaHca W B3aUMHOIO BIMSHUA 03. banxamr u p. Mim, ¢ yuyeToM CIOXUBIIUXCSA
THJIPOJIOTHUECKUX M aHTPOIIOTCHHBIX (DaKTOPOB, a TaK e METOJAUKA MOACIUPOBAHUS
mpouecca GUIBTPOBaHUS MaJO KOHIIEHTPUPOBAHHBIX CYCIICH3UH.

IHosryyeHHble pe3yibTATHI M HAYYHAS] HOBU3HA Pa0OThI:

- OIpEJENCHO JebHelmee pa3BuTe U 00o0uIeHa nHpopMauus 1Mo GoOpMUPOBAHUIO
¥ TUHAMUKe cTOKa OacceiiHa 03. banxamn u anTpornoreHHble (aKTOPhI, BIHUSIONINE HA
TUAPOXUMUYECKHUE U THAPOreosiornueckue yciaoBus p. Wiu;

- pa3paboTaHbl MHXKCHEPHBIC MEPOMPUITHS MO KOMIUICKCHOMY HCIOIb30BAHUIO U
OXpaHe BOJIHBIX pecypcoB p. Wnu;

- TEOPETHYECKH M DKCHEPUMEHTAIBHO M3Y4YeHBbI (DUIBTPOBAIHHBIC XapaKTEPUCTHKHU
necka bakaHacckoro kapbepa M ONpENENCHbl ONTHUMAlbHBIC MapameTpbl paboThI
CKOPBIX (QUIIBTPOB HA MPAKTHUKE BOIOTIOITOTOBKH;

- pazpaboraHa d3(¢eKTHBHAS TEXHOJIOTUYECKAas CXeMa KOHJIUIIMOHUPOBAHUS
MTOBEPXHOCTHBIX BOJ OacceiiHa p. Mnu u omnpeneneHsl €€ TEXHUKO-3KOHOMHYECKHE
MOKa3aTeu.
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Obaactb npumeHenusi: Pe3ynbratsl paboThl MOT'YT OBITh UCIIOJIB30BAHBI MPU:
pa3paboTKe U KOPPEKTHUPOBKE KOMIUIEKCHBIX CXEM HMCIOIb30BaHUS BOJHBIX PECYPCOB
Nne-banxamickoro 6acceifHa ¢ BO3MOKHBIM yBEIUYCHUEM pOCTa 3a00pa BOIBI U3 P.
Wnu na teppuropun KHP; pazpaboTku cxem panuoHaJIbHOIO MCHOJb30BAHUS U
OTYUCTKU BOJHBIX pecypcoB OacceitHa p. Mnu asst nuTheBOro BOJOCHAOKEHHUS.

I'ogoBoii sxoHOMHYEeCKUH IPPEeKT NPEIOKEHHOW CXEMbI PALMOHAIBLHOTO
UCIIOJIb30BaHMUS,  OXpaHbl M OTYUCTKH BOJHBIX pecypcoB Oaccenna p. Winm
COCTaBJISICT 3 MJIH. TEHTE.

Resume

of Kudzhibaeva Gulnar Baibatshaevna dissertation on theme:
“Working-out of schemes of rational use and protection of Ili river water
resources” for a degree of Candidate of Science {Engineering} by specialty
05.23.04 - water-supply, canalization and constructional systems of water
resources protection

Key words: streamflow, water basin, surface and subsurface waters, climatic
factors, protection of water resources, water conditioning, filter characteristics of
suspensions, flowsheets.

Object of research: Balkhash-Alakol hydroeconomic basin, Ili river estuary,
regulating reservoir of Kapchagai reservoir, operating regimes of high-rate trickling
filters of sand of Bakanas sand pit.

The aim of work: study of influential on formation of streamflow dynamics of
Ili river factors, working-out of engineering measures character by complex using
and protection and also by conditioning of basin’s surface waters of Ili river for
drinking water supply with the using of local filtering materials.

Methods of research: method of water balance estimation and interference of
Balkhash lake and Ili river together with the existing hydrological and anthropogenic
factors and also method of modeling of process of decantation of small concentrated
suspensions were used.

Achieved results and scientific novelty of work:

- further development was defined and information by forming and dynamics of
streamflow of Balkhash lake basin and anthropogenic factors, which influence on
hydrochemical and hydrogeological conditions of Ili river was summarized;

- engineering measures by complex using and protection of Ili river water resourses
were elaborated;

- filter characteristics of Bakanass sand pit sand were studied theoretically and
experimentally, optimal parameters of high-rate trickling filter on water conditioning
practice were defined;

- effective technological scheme of surface waters of Ili river basin conditioning was
elaborated and its technical and economic characteristics were defined.

Field of application: The results of work may be used under: working-out and
correction of complex schemes of Ile-Balkhash basin water resources using with
possible increasing of water drawoff growth from Ili river on territory of People's
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Republic of China; working-out of rational using and purification of flowing storage
of Ili river basin for drinking water supply.

Annual economic effect of the proposed scheme of rational using, protection
and purification of water resources of Ili river basin constitutes 3 million tenge.
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