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OBIIASA XAPAKTEPUCTHUKA PABOTbBI

AKTYaJbHOCTh TeMbl. PeuHble JeiAbThl  SBISIOTCA  CBOEOOpPa3HBIMU
reorpa@uuecKUMU OOBEKTaMH, BBINOTHAIOMIMMUA (YHKIIUIO T€03KOJIOTMYECKOro
Oappepa MeXAy peKol W mOpHeMHBIM  BojgoeMoM. JlenbThl  oOnagaroT
OJIarONPUSATHBIMU KIIMMATUYECKUMU YCIOBUSIMU JJI pa3BUTUS (PIIOPHI U (hayHBI.

NmeroTcs 1Be KaTErOpuu PEYHBIX AEIBT: ATl PEK, BIAJAIOMINUX B OTKPBITOE
Mope (MOPCKHE JIeNbThl) U JIENbTHl PEK, BMNAJAIONINX BO, BHYTPUKOHTUHEHTAIbHBIE
BOJIOEMbI (BHYTPUKOHTUHEHTAJIBHBIE WJIU O3€PHBIC JICTBTHI).

[Tocne 3aperynupoBanus ctoka p. Mim Kanmuarailckum BOJOXpaHWIMILEM
PEXKUM TEUEHHUS U XapaKTep OOBOJHEHHOCTHU JIENbTHI PE3KO U3MEHUJIICS.

N3MeHeHne TuIpOJOTHYECKOr0 PEXAMa PEK TAaKXKE CBS3aHO C Jerpajainuciu
BOJIOCOOPHBIX YacTel OacceiiHa, COKpaliaeTcs MIOoMaab IS CeIbCKOX035HCTBEHHBIX
HYX]I.

B nenpre pekn NpPOUCXOOUT MOCTENEHHBIA MEPEXOJ] OT THAPABINYECKOTO
pexuMa K MOPCKOMY pPEXKUMY, T.€. PEUHbIE JENbThl (POPMUPYIOTCS Kak IO
BIIMSHUEM CTOKa PEK, TaK M IOJi BO3JCUCTBHEM MpuUeMHOro Bojoema. OcoOeHHO
Takasi CBSI3b SIPKO BBIpAXKEHA JJI 3aMKHYTBIX BOJJOEMOB C BEKOBBIMHU KOJEOAHUSIMU
YPOBHS BOJBI.

YpoBenb o03epo bamxam sBISETCS OOHUM W3 OCHOBHBIX WHIHUKAaTOPOB
COCTOSIHUSI BCEM SKOCHCTeMBbI OacceliHa. Jlo perynupoBaHHUs CTOKa ypOBEHb 03€pa
M3MEHSUICA HUKIndYecku Mexay otMetkamu 341 u 342 m. bC. Ilocne crpoutenbcTBa
Kamuaraiickoi I'9C ypoBenb noctenenHo nonusuics 10 340,65 m B 1987 rony. A B
arpene 2005 roga yposeHb nojassuics 10 342,82 M. V3MeHeHHE ruIpOaorH4ecKoro
pexuMa peK UM BOAHOro OanaHca OacceilHa SBIAETCS ONPEACIAIONIUM IS
B3aMMOCBSI3aHHBIX MEKly COOOM COIMANIbHBIX U IKOJIOTUUECKUX IPOOIeM.

C HayaJioM WHTEHCHUBHOM XO3SWCTBEHHOW JIEATEIIBHOCTH B OacceiiHe
HApYLIWJICA €CTECTBEHHBIN PEKUM 3KOCHUCTEMBI, BKIIOUAs TUAPOJIOTUUECKUN PEXKUM
JIKOCHUCTEMBI, 03epa banxar.

N3menstoTes mpeacTtaBieHue O 3aKOHOMEPHOCTH ()OPMUPOBAHUSI U PYCIOBBIC
MpOLECChl B JEIbTAX PEK, BHAJAONIMX BO BHYTPUKOHTUHEHTAJIBHBIE BOJOEMBI.
Kpome Toro, mpoucxonst kojedanus (POHOBOTO YPOBHS BHYTPUKOHTHHEHTAIHLHOIO
BOJIOEMA, YTO OKa3bIBACT CYIIECTBEHHOE BIUSHUE HA (OPMUPOBAHUE U PEKHUMBI
JEeNbThl. OJTU CTaAUuU pa3BUTHUS JEIBTOBOM CHUCTEMbI OKAa3bIBAIOT BIUSHUE Ha
BEJIMYMHY MPUTOKA BOABI B 03€p0O U TEM CaMbIM BIMSIOT Ha TUAPOJUHAMHUYECKUE
MPOLECChl, MPOUCXOASIME B NOPUEMHOM Bojaoeme. M3yueHwe mnpoueccos
MPOUCXOJAIINX B BOJOTOKAX JEJIbTHl B E€CTECTBEHHBIX YCJIOBUSIX M B YCIOBUSAX
AHTPOIMOTEHHOT0 BO3JEHCTBUS UMEIOT OOJIBIIIOE HAYYHO- MPAKTUYECKOE 3HAUCHHE.

[Iporuo3sl Ha yxe OnrKaillive ToJbl MOKa3bIBAIOT YCYT'YOJIeHUE CIOKUBIIEHCS
TPEBOXXHON 3KOJIOTMYECKOW  OOCTAaHOBKM B HEKOTOPBIX PErMOHAaX pecnyOJuKH,
Hanpumep, B banxam-AnakoiibCKOM BOJOXO3SIMCTBEHHOM panone, rae k 2015 romy
BEJIMYMHA TPAH3UTHOTO CTOKAa peku Mnm ymeHbIIHUTCS, B CBSI3U C YBEIUYEHUEM
Bogonotrpednenus KHP ¢ 3,5 mo 5 kv, Torma IIPUTOK BOABI HA TEPPUTOPHUIO
Kazaxcrana cocraBut 13,2 npotus 14,7 km° B 2010 TojbL.



W3 roga B rog Bo3pacTaroT 00beMbl BOJOMOTPEOICHHS HA PAa3TMUYHbIC HYXK/IbI:
XO035IUCTBEHHO-OBITOBBIE, CEIIbCKOXO3SUCTBEHHbIE M MPOU3BOJCTBEHHBbIE. Kpome
TOr0, HAPYIIAETCA €CTECTBEHHBIA PEKUM IKOCHUCTEMBI, BKIIOUAs TUAPOJIOTUYECKUN
pexuM 03. bamxarmr.

Heab auccepraniuoHHOM padoThI: UCCIIEI0BaHUE BIUSIOMNX HA (OPMUPOBAHUE
JTUHAMUKU CTOKA JIeNbThl p. Mnn, pazpaboTka xapakTepa WHAKEHEPHBIX MEPONPUATHIMA
M0 KOMIUIEKCHOMY HCIIOJIb30BAaHUIO M OXpPaHe, a TaKKe KOHIAUIHUOHHPOBAHHIO
MOBEPXHOCTHBIX BOjJ Oacceiitna p. Wnum i NOUTHEBOrO  BOJIOCHAOXKEHUS
(UIbTpOBaHUEM BOJBI C UCTIOIB30BAHUEM MECTHBIX (PUIBTPYIOIIUX MAaTEPUATIOB.

JIJIs HOCTHKEHUSI YKA3aHHOM 1eJId C(POPMYJIMPOBAHBI CAeAYIOLIUEe 3a1a4M:

- aHanu3 mpouecca GOPMUPOBAHUS M JUHAMHUKUA CTOokKa OacceiiHa o03. bankam u
BIIMSIHUE aHTPOIOTEHHBIX (PAKTOPOB Ha JenbTy p. Wiu;

- U3YUYCHHE BIIMSIHUS U3MEHEHUS MMOTEPU CTOKA U AKKYMYJIHPYIOIIEH €EMKOCTH AEIbThI
p. Nnu Ha rupporeonorndeckuit pexxum o3. banxar;

- onpeeNeHue norepu croka p. nu u e€ nenprsl;

- pa3pa0OTKa HHXKEHEPHBIX MEPONMPUSITUN MO KOMIUIEKCHOMY HCIOJIb30BaHUIO U
oXpaHe BOJHBIX pecypcoB Oacceiina p. Unu;

- HU3ydeHHe (PUINKO-XUMUYECKUX CBOWCTB MHPHUPOJHBIX BOJ Oacceiina p. Wnu u
COBPEMEHHBIX METO/IOB, TEXHOJIOTHUECKUX CXeM OOpabOTKU BOJIBI;

- TEOPETUYECKNE U SKCIIEPUMEHTAIBHBIE UCCIEAOBAHUS 10 OYUCTKE MIPUPOJHBIX BOJ,
CoAEpKalIUX aHTPOIIOTE€HHbIE TPUMECH;

- TEOPETHYECKHE U OKCHEPUMEHTANIbHBbIE HCCIEIOBAaHUS  (PUIBTPOBATBHBIX
XapaKTEPUCTUK Mecka bakaHacckoro kapbepa;

- pa3paboTka d(PGHeKTUBHON TEXHOJIOTHHA KOHIUIIMOHUPOBAHUS TTOBEPXHOCTHBIX BO/I
BOJHOTO Oacceiina p. Minu;

- ONpeleleHUue  TEeXHUKO-3KOHOMHYECKOW  A(DPEKTUBHOCTH  HCIOJIb30BaHUS
pa3pabOTaHHON  TEXHOJOTMYECKOM  CXEMbl  KOHIUIMOHUPOBAHWUS  BOABI U
pa3pabOTaHHBIX WHXKEHEPHBIX MEPOINPHUATHI JJII KOMIUIEKCHOTO HCIIOJIb30BaHUS U
OXpaHbI BOAHBIX pecypcoB Oaccelina p. Uie;

- BHEJIPEHUE PE3YJIbTATOB UCCIIEIOBAHUIN HA MPAKTHKE.

Mertoauka wucciaegoBanusi. Vcnosb30BaHbl METOAMKA ONPEACICHHUS BOIHOTO
OajlaHca W B3aUMHOIO BiMsSHUA 03. banxam u p. Wnm, ¢ ydyeTtoM ClOXUBIIUXCSA
TUAPOJIOTUYECKUX U aHTPOIOTE€HHBIX (PaKTOPOB, a TaK ke METOJIUKA MOJICTUPOBAHUS
npoiiecca (UIbTPOBAHUS MaJI0 KOHIEHTPUPOBAHHBIX CYyCIIEH3UH.

Hayuynasi HoBu3Ha padoOThI:

- JJaHO JelNibHeiiee pa3BuTue M 00001IeHa HHPopManus mo (HOPMUPOBAHUIO U
JMHAMHKE CTOKa OacceilHa 03. banmxam v aHTpomoreHHble (PaKTOphI, BIMSIONIME Ha
TUAPOXUMUYECKUE U THAPOre0JIOrnuecKue ycnosus p. Miu;

- pa3paboTaHbl MHKEHEPHBIE MEPONPHUITUS MO KOMIUIEKCHOMY HCIOJIb30BAHUIO U
OXpaHe BOAHBIX pecypcoB p. Wnu;

- TEOPETUYECKH U HKCIEPUMEHTAJIBLHO U3Y4YE€HbI (PUIBTPOBAJIbHBIC XapaKTEPUCTHUKU
necka bakaHaccKOro Kapbepa W OMNpENeNIeHbl ONTUMAJIbHbIE MapaMeTpbl paOOThI
CKOPBIX (DHIIBTPOB HAa MPAKTUKE BOAOIOATOTOBKH;



- paspaboraHa d>¢@ekTUBHASA TEXHOJOTHYECKas CcXemMa KOHIWIIMOHHUPOBAHMS
MMOBEPXHOCTHBIX BOJ OacceiiHa p. Mnu u omnpeneneHsl €€ TEXHUKO-3KOHOMUYECKHE
MOKa3aTeu.

IIpakTnyeckass 3HAYUMOCTH MOJYYEHHBIX Pe3yJbTATOB 3aKJIIOYACTCSA, B
UCIOIb30BAaHUU: TNpU  pa3paboOTKe  KOPPEKTHUPOBOK  KOMILJIEKCHBIX  CXEM
UCIIOIb30BaHusl BOAHBIX pecypcoB HMnu-banxamickoro OacceifHa, (B 4aCTHOCTH B
CBSI3M C BO3MOHBIM HACTYIUICHUEM MaJOBOJHBIX MEPHOJIOB U YBEIUYECHUEM POCTa
3abopa Boabl u3 p. nu Ha Tepputopun KHP); nis KOMIJIEKCHOTO UCIIOJIB30BAHUS U
oxpaHbl Boj OacceitHa p. Vnu; KOHIUITMOHUPOBAHUY MTOBEPXHOCTHBIX BOJ OacceliHa
p.nu c wucnonb3oBaHUEM MECTHBIX (DUIBTPYIOIIMX MAaTepUaAlIoOB; B Y4eOHOM
Mpollecce MOATOTOBKHM CHEIMAIUCTOB MO CHelualbHOCTH « BopocHabxenuwe u
BOJIOOTBEICHUEY.

CreneHbp BHeJApeHUS] U MNPAKTHYECKOr0 MCIOJAb30BAHUA MOJYYEHHBIX
HAY4YHbIX  pe3yJbTaToOB. Pe3ynbraThl  HCCACOOBAHUM  HUCIOJIB30BAHBI: B
pa3pabOTaHHON TEXHOJOTUU KOHJIUIMOHMpoBaHUU Bojabl TOO «Dkoxobanay»; B
yueOHOM mpoiiecce  KazaxCkoro HalMOHaJIbHOTO arpapHOro YHHMBEPCUTETA;, B
KazHTY um. K. CarnaeBa mnpu YT€HHM JIEKIMU U BBINOJHEHUU CAMOCTOSITEIbHBIX
paboT MarucTpaHTOB MO AUCIHUIUIMHAM: «YTpaBlieHUE BOAHBIMU pecypcamu PK»y,
«Boanbie pecypcsl U BogooOecrieueHHOCTh Tepputopun PKy», «MHTerpupoBanHoe
yIpaBJeHHEe BOJHBIMU pecypcaMu» U «BogocHabxeHue».

JKOHOMHYECKAS 3HAYMMOCTHb MOJIYYeHHBIX Pe3yJbTATOB - PE3YIbTAThI
HCCIIEIOBAaHUM TIO3BOJISIIOT MOJIYYUTh TOJI0BOM SKOHOMUYECKUM 3P (DEKT B mpeaenax 3
MJIH. TEHTE.

OcCHOBHBIE NOJIOKEHUS JUCCEPTALUU, BBIHOCUMbIE HA 3ALIUTY:

- pe3yJbTaThl UCCIeNOBaHUN MO (GOPMUPOBAHUIO U JUHAMHKE CTOKa OacceiiHa 03.
bankam u cremneHb BIMSHUS AHTPOINOTEHHBIX (AKTOPOB HA THUAPOXUMUUYECKUE U
TUAPOr€O0JIOTMYECKUE YCIOBHS AEHbTHI p. Unu;

- YCTAHOBJICHBI paCUETHBIE MOTEPU CTOKA U Pa3pabOTaHbl HHKEHEPHBIE MEPOIIPUSATHUS
M0 KOMIUJIEKCHOMY HCIIOJb30BAaHUIO M OUYMCTKA MPUPOJHBIX BoJ OacceitHa p. Wnu u
€€ JIeIbThI;

- pe3ynbTaTbl TEOPETUYECKUX W  OKCIIEPUMEHTAIBHBIX HCCIEAOBAHUN IO
onpeneNeHni0 (UIbTPOBAJIBHBIX XapaKTEPUCTUK Iecka bakaHacckoro kapbepa H
pa3paboTaHHas TEXHOJIOTHYECKAs] cXeMa KOHIWIUOHUPOBAHUS TTOBEPXHOCTHBIX BOJ
Oacceiina p. Mnu.

JInuHbI BKJIA COMCKATEIA ONpeNesaeTcs: B BBIOOpE LEIu UCCIe0OBaHUM U
pElIEHNU TOCTABIEHHBIX 3ajJlay; pa3padO0TKe METOJMKHU MPOBEICHUS HCCIIEIOBAHUM;
BBITIOJTHEHUN TEOPETUYECKUX U SKCIEPUMEHTAIBHBIX HCCIEIOBaHUI U 00paboTKe
MOJIYYEHHBIX ~ PE3yJIbTaTOB; OMyOJIMKOBaHUM, OpraHU3aluu  OOCYXKIEHHUS U
BHEJIPEHHUH PE3yJIbTATOB HCCIIEA0OBAaHUMN B pa3pe3e JUCCEPTALMOHHONW Pa0OTHI.

Anpobanus pa6oTbl. OCHOBHBIE PE3yJIbTAThl JUCCEPTALIMOHHONW pabOThI ObLTH
JI0JIOKEHBI HA MEXKJIYHAPOJHBIX HaYyYHO-IIPAaKTUUECKUX KOH(epeHuusax: «CTpaTerus
M METOABbl OLEHKM 3KOJOTHMYECKOTO PHUCKA apUAHBIX U TOPHBIX TEPPUTOPUI,
r.Anmatei-2000; «CoBpeMeHHOE 5JKOJIOTHYECKOE COCTOsHHME OacceilHa o3epa
banxamy, r.Anmarsi-2004; «CoBpeMeHHbIE npoOJeMbl  THAPOIKOJIOTUH
BHYTPUKOHTHHEHTAJIBHBIX 0€CCTOYHBIX OacceitHoB llenTpanbHOM A3umny, r.AIMaThl-
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2008; «CoBpemeHHbIEe »KoJoruueckue mnpoodnemel Poccum», 1. Ilenza-2011 u
«ApXUTEKTypa, U3alH U CTPOUTEIHCTBO B YCIOBHUSX BBICOKOTOPBS» , T. bulkek-
2012.

IHoHOTHI OTpa:keHHe Pe3yJabTATOB HCCJACI0BAHUN HUCCEPTAHOHHOMN
paboThl: OmyOJMKOBaHBI 13 HayudHble TpyAbl, W3 KOTOPBHIX 3 B Marepuanax
MEXKIYHApPOJHBIX  HAYYHO-MPAKTUYECKUX  KOH(PEpeHIU, a  OCTalbHbIE B
MEPUONYECKUX HAYYHBIX U3JaHUsAX. 6 CTaTU OMyOJIMKOBAaHbI €IMHOJIUYHO U 5 CTaTH
B M3JaHUSIX, PEKOMEHJIOBAHHBIX BBICHIUM  aTTECTAlMOHHBIM  KOMHUTETOM
Ksipreizckoii Pecniyonuku.

Ctpyktypa m o0bem padorbl. [luccepranivoHHas pa0oTa COCTOUT U3
BBEJCHHUSI, IIIECTU PA3/ICJIOB, 3aKJIFOYEHHS], CIUCKA UCITOJIb30BAHHBIX UCTOYHUKOB U3
163 nanmeHoBaHuM, coaepxuT 153 cTpaHul kommbioTepHoro Tekcta (118 ctp.
0e3 NMPUII0KEHUI ) WILTIOCTpUpOoBaHa 25 pucyHkamu u 24 Tabiuiamu.

OCHOBHOE COJIEPKAHME PABOTbI

Bo BBegeHuMm mNpHUBEACHBI AKTyaIbHOCTh TEMBbI, LEIM U 33Ja4d
WCCIIEIOBAHUM, HAYYHAasl HOBU3HA, IPAKTUYECKAasl 3HAUYMMOCTb, CTEIIEHb BHEAPEHUS U
MPAKTUYECKOTO UCTIOJIb30BAHMS MTOTYYEHHBIX HAYYHBIX PE3YIbTAaTOB JIP.

B mepBoii riaaBe paccMaTpuBAaIOTCS aHAIM3bI MPOIECCOB (OPMUPOBAHUS U
JMHAMHUKN CTOKa OacceifHa 03. banxam u BiausiHME aHTPONOTEHHBIX (PAKTOPOB Ha
nenpty p. Wi, mpou3BOAUTCA aHalW3 COCTOSIHUWS TPUPOAHBIX KOMIUIEKCOB
DKOCHCTEM.

[lo mocineaHUM JaHHBIM XHMHYECKOTO aHaidu3a HaOJIOAAeTCs IMOCTETIEHHOE
YMEHBIICHUE 3arpsi3HSAIOMIMX BEIIECTB, nocTynamumx co croponsl KHP wu
cocrasisieT npeseiieHue [IJIK no xene3zy — 7 pa3, menu — 10 pa3, nuaka — 3 pasa.
OcymiecTBisieTcs: cCOpOC OUUILIEHHBIX CTOYHBIX BOJ I.AnMaThel B p.Miu B 00beme 7,62
MM, HaGmomamucs npesbiieHuss HopMm XIIK B 3,4 pa3a, autputoB B 3 pasa,
¢docdaros B 1,3 paza, uHka 2 pasza.

AHTpONOTreHHass [JEATEIbHOCTh B 30HE PEYHOM »dSKocucTteMbl Wnu, He
YUUTBHIBAIOIIAS. ~ €CTECTBEHHBIX, JKOJOTMYECKUX OTPAHMYEHHM, NpUBENIA K
3arps3HEHUI0 W pa3pylIEHUI0 3KocucteM  OacceiiHa. B Bome p.Mnu umeercs
MOBBIIIEHHOE COJIep)KaHUEe Cynb(aToB, HUTPUTOB, OPTraHUYECKUX  COCTUHEHHM,
MECTULUJIOB U TsDKENbIX MeTaioB. O3. banxam sBiseTcs TPEThUM IO BEJIIMYMHE B
Kazaxcrtane OeccrounsiM BogoéMoMm. FEro oOmas [giauHa OT HOro-3amajaHoiu
OKOHEYHOCTH JI0 BOCTOYHOIrOo TmoOepexbsi cocTaBisier 600 KM, MaKcUMalbHas
mupuHa okosio 70 KM, a 3epkano BOJbl (MpuU OTMETKE BoJbl B o3epe 341,4m)
cocrasisier 18,2 Thic. KM, 06beM Bombl — 94,7 kM. Ero YPOBEHbB SIBJISAETCSA OJHUM U3
OCHOBHBIX HWHJIMKAaTOPOB COCTOSIHUSI BCEH HKOJOTMYECKON cucTeMbl OacceifHa.
VYcroltunBocTh BOAHOTO OanaHca OacceiiHa M3 Trojla B TOJl YMEHBINAETCS, YTO
YBEIIMYUBAECT Yrpo3y H3Kojorudeckoil karactpodsl. IIOBEpXHOCTHBIM CTOK peK
OacceiiHa 03. banxam cocrasmser 24-29 wmupa. M B TOH, a pacxon p. Wmm
COCTAaBJIAIET, B CPETHEM — MIIP/I. M. O6BEM MOCTYTAIOLIEH BOJBI C pycna p. Wi B 03.
banxam ¢ KaxaplM TOJIOM YMEHBIIAETCS, MOBBIIIAS SKOJOTHYECKUN YpPOBEHB
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omacHOCTH OacceliHa o3epa. ['ooBol 3a00p BOIbI, B cpeHeM, u3 OacceitHa p. Wnu
cocTaBisieT 3928 MIH. M’, U3 HHX: MMOBEPXHOCTHBIX — 3674 1 nmoa3eMHbIX — 254 MITH.
M°. O61mit 06beM 3a6upaemoii Bosl kK 2020 TOLy yBETHIHTCS BCEro — 10 4535 MIIH.
M H3 MMOBEPXHOCTHBIX BOJ; 308 MIH. M’ W3 MOZ3EMHBIX BOX; HA JKHIIHIIHO-
KOMMYHaJIbHbIE-10 120 MIH. M U3 MOBEPXHOCTHBIX U 150 MIH. M W3 IOA3EMHBIX
HMCTOYHUKOB BOJIOCHA0KEHMUS.
[loBepxHocTHBIE BOABI OacceiiHa p. Wne wurpaior pemaromyw pojb B
dbopMuUpOBaHMU TOJ3EMHBIX BOJA MO JAEOUTY W BIMSIIOT Ha (HOPMUPOBAHUE
MUHEpanu3aluu, (QU3NKO-XMMHUYECKUX CBOWCTB B 1IE€JIOM, TPYHTOBBIX U TIOA-
pyciioBbIxX BoJ Oacceitna. [lo mepe ynanenust Bojj03a00poOB MOA3EMHBIX BOJI OT pycia
p. ne mMuHepanusamnusa moA3€MHBIX BOJ BO3pactaeT, npu paccrosauu 50 m — 1,1,
mpu 300 m — 1,7, mpu 600 M — 2,2 u mpu 1800 m — 2,5 1/11.
B noBepxHocTHOM cTOKE p. Wn conepkaHne B3BEIIAHHBIX BEIIECTB COCTABIISIET
ot 2,2 10 16 r/a1 npu cKOpoCTU TeUeHus BOJbI B pycie p. Mnu 2,2 m/c, a B 1oIMHHOM
yacTu pycia yMmeHbiaercs 1o 1200mr/n. Konnenrtpamus sxenesa npesbimaet TTJK —
7 u 6oinee pa3a, meau — 24, muHKa — 13, opraHnyeckux BemecTB — 14, HUTpUTOB — 11,
dbocdaros — 3,2.
Jlns ucmonb30BaHUS TOBEPXHOCTHBIX BOA OacceitHa p. Mnm Ha >KUIUIITHO-
KOMMYHaJIbHBIE HYXJbl HeoOXoauma o0pabdoTka BOJABI, B IMEPBYIO OYEpeab —
OCBETJIEHUE U 00e33apaKuBaHue, a TAKKE M0 HEOOXOIUMOCTH TI0 TEUEHHUIO BOJBI B .
Nmn — oOe3zxene3uBaHue, OINPECHEHHE, yJajeHUEe: MEIU, LHUHKA, OPraHMuYeCKUX
BelecTB, GochaToB U ApP. MUKPOIIEMEHTOB, KOHIIEHTPALIMSI KOTOPBIX MPEBHIIIACT B
UCII0JIb3YEMOM BOJIC HAa MUTHEBBIE HYXIbI.
s 3a60pa BOABI U3 PEKH HEOOXOAMMO MCXOAUTh U3 TOTO, YTOOBI OCTATOYHBIM
CTOK PEKU He ObUI HUKE€ MUHUMAJIbHOTO, T.€. He HUxke 4000 MiH. M. B IIPOTUBHOM
cilyyae HayHeTCs JajbHellllee HapylIeHue SKOJOTMUYECKOTo paBHOBECHS B OacceiiHe
p. Mim u 03. banxam.
Bropas riaBa moOCBsIlIEHAa WCCIEIOBAHUIO BIMSHUSA THUAPOrEOJIOrHYECKUX
(aKTOpOB U AKKYMYJIUPYIOUIEH EMKOCTH 1eJbThI p. Wu.
[IpumepHbIe 00bEMBI TOTEPU CTOKA B J1€NbTE p. VK onpeaesuiuch:
- 1O JAaHHBIM HEMOCPEJCTBEHHO TUIPOMETPUUECKUX U3MEPEHUM;
- pacueTHbIM MYTEM, BBIUUCISIA 3aTpaThl CTOKAa Ha MCHApPEHUS U
TPAHCIUPALIUIO C TOBEPXHOCTH PA3TUYHBIX YTOJIUN;

- 1O ypaBHEHMIO BOJHOTO OanaHca 03. banxkaml kak OCTaTOUHBIN YJIeH;

- MO YpPaBHEHUIO BOJHOro OajlaHca JeNbThl IyTEeM ajaredpandyeckoro
CYMMUPOBAHHUSI OTJIETbHBIX COCTABIISIONINX;

- MO SMIHUPUYECKUM (PopMysam.

OcHoOBHOU 3ajauell  OblJIa YCTAHOBIICHHE BEJIMYHMHBI MPUMEPHBIX OOBEMOB
MOTEPU CTOKA B AenbTe p. Mnu u3 ypaBHeHuUs BoaHOro O6ananca o3. bankai ¢ yuetom
M3MEHEHHUs 00beMa BOJIbI B 03€pe.

VYpaBHeHue BOAHOT0 OanaHca JUisl CPeAHET0JOBOIO HHTEPBAJIa BPEMEHU UMEET
BU/I:

Van —Vuu+Voo+Vinn—Vno+ AVn.g = £AV, (1)

0003HaYUB Yepe3
Vik =Vnn + Van + Voo —Vuu—Vn.o, (2)
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OyJeM UMETh
Vkk+ AVn.o = AV 3)

WJIU B CJIOSIX BOJBI
Hxk + Hg :qu, 4)
rae Hxn - y4uThIBaeT BIMSHUE KIUMAaTHYECKUX (PAKTOPOB HA BEJIHUYHUHY
CPEIHETOJIOBOTO YPOBHS BOJbI B 03epe; Hg - y4yuTHIBAeT BIUSHHE HAa KoJieOaHUS
YpOBHS TPUEMHOT0 BOJ0EMa J1eIbTOBOU (pasbl; Heh - yUUThIBAET CyMMapHOE BIUSIHUE
Ha KoJie0aHUs YPOBHS BOJIbI KIIMMATHYECKUX (DAKTOPOB U AUHAMUKU JCTBTHI.
O0beM ucmapuBIICCS ¢ MOBEPXHOCTH AeNbTh BoAbl ¢ 1911 mo 1969 rr.
corjacHo ypaBHeHus (1) Oyner paBeH:

W =173,07 + AH - Fo6 (5)
rne Fgp = 18515 KM - CpelHssd IUIOWIAAb IIOBEPXHOCTH O3€pa 3a
paccmarpuBaeMblii iepuo. [loacraBus 3Hauenuss AH u F¢h nonyuum
W =173,07+1,33-18,515-10"° =197,69¢éi ° (6)

wiu - 3,35 KM® B TOLL.

CpenneMHorosieTHee 3HAYEHUE MOTEPh B AenbTe (Vn.q) MONy4yunoch paBHbIM
3,35 KM’/TO1I, 9TO COTIIACYETCsI ¢ JaHHBIMI MHOTHX HCCIEAOBATe e, B nanbHeifmem,
npuesB  Vin.g = 3,35 KM’/TOX, MOACYMTAHO IPHPAIICHHE 00beMa MPHTOKA BOILI B
o3epo (AW). PaznenuB AW Ha momaab TOBEPXHOCTH o3epa (F) Moaydnst 3HaYCHUS
€XKEroJIHbIX TMpUpalnieHuid ypoBHsS banxama 3a cuer KIMMaTH4eCKUX (HaKTOPOB
(A Hkn), a npocymmupoBaB  AHkn - Benuuuny Hk.

boimu mocTpoeHbl COBMEIIEHHBIE TpauKU CBA3M MPUTOKA K BEpUIMHE
nenbThi((Q;) 1 CYMMapHOTO CTOKa YCTheBBIX MPOTOK((,). I'paduku nmokaszanu, 4to B
TUApaBIAYECKOM pexunme nenbTel p.Umu ¢ 1968 mo 1994 rr. Belmensdtorcs Tpu
XapaKTEPHBIX MEPUOA:

I mepuon. Ctok, moCTynamnmMi B AENbTY, OPAKTUYECKH IPOXOAUT TPAHZUTOM.
ITorepu B nenbre He3HauuTenbHblEe. Hanpumep: nipu yBenmnuenun Q. ot 180 mo 380
M°/c BermumHa O, Bospactaet ot 130 go 180 m'/c.

IT nepuon. Ilpu nanpHeiilieM yBETWYEHUU MPUTOKA K BEPIIUHE ACIBTHI (TIpU
npesbiiieHun Q,, 400 M3/C) YCTBEBBIE NPOTOKM HE YCIIEBAIOT UX MPONYCKaThb U
3HAYUTENbHAsA 4acTh cToKa p.WMnm 3aaepxkuBaeTcsa B JEJIbTE. YPOBEHb BOJBI B
03€pHBIX CUCTEMax AEIbThHI MOBBIMAIOTCA. OmnpeneieHHas 4acTb CTOKA TEPSAETCS Ha
ucrapeHue u Tpancnupanuio. [lorepu B nenbre 3HaunTeNbHbl. OnpeieeHHast 4acThb
CTOKa TepsieTcsi 0€3BO3BpaTHO, UJIET HA 3aIllOJTHEHUE 03€pP U MOHUKEHUU MECTHOCTH,
MOTEPSABIIUX THAPABINYECKYIO CBSI3b C BOJOTOKAMU JEIbTHI.

III nmepuon. K MOMEHTY HACTYIUIEHUS TPETHETO IMEPUOAA YPOBEHb BOJIbI B
JENBTOBBIX 03€pax JIOCTUTaeT MaKCUMAJIbHOTO 3HAY€HUS U B Haubojee KPYMHBIX
Bojotokax Mup, lllybGapkyHaH Bo3pacTalOT YKJIOHBI CBOOOJHOW MOBEPXHOCTU, UYTO
MPUBOJUT K YBEIMYEHUIO UX MPOIMYCKHOM cmocoOHocTH. IIpoucxoauT dactudHOe
OMOPOKHEHUE ACNBTOBBIX 03ep. B pe3ynbrare yBenuuuBaeTcsi OTTOK U3 JEIbThl. B
HEKOTOpbIE MOMEHTHI "MOTEpU" B JIENbT€ MOTYT OBITh OTPULIATEIBHBIMU, T.€. OTTOK
W3 JEIbTHI IPEBHIIIACT MPUTOK K €€ BepInHe (puc.3).



KadectBo peunbix BOJI QopMmupyeTcs TOJA BIUSHHEM aHTPONOTEHHOTO
BO3JICUCTBUSI, KAK HAa TEPPUTOPUHU COMPENIENbHBIX TOCYapCTB, Tak U B PecmyOnuke
Kazaxcran. K mpumepy, B ctBope [yOyHr Ha pexke WMiau KOHIEHTpaunuss Meau
nocturaet 24,1 IIJIK — 181 ITIJIK. Coxepkanue apyrux MHTPUAMEHTOB: (eHoIa,
1MHKa U HeTenpoaykToB mnpesbiiiaeT HopMatusel [IJIK 10 Tpex pas.

[Ipu mojacuere mapamMeTpOB PEKOHCTPYUPYEMBIX BOJOXPAHWIMI, TpeOyeTcs
ONpEeNeNnuTh 3aBUCUMOCTb MEXJy TNomyckamMu Boael u3  Kamuaraiickoro
BOJIOXPAHUJIUIIA U TTPUTOKOM BOJbI B 03epo banxain. 1o 00bsSICHSAETCS TEM, YTO B
roJibl, Korjga Momycku Boabsl U3 Kamuaraiickoro BOJOXpaHWIMINA OBUIA OYEHb
HEe3HAYMTENBHBI U HIDKe 13,0 KM BOJBI B O, TO CaMa AeJIbTA SBISIIACH HCTOYHHKOM
MOMIOJIHEHUS 3a1acoB BOJIbI 03epa banxar.

VYka3zaHHbIe TPOILIECCHI, MPOUCXOAsIIMEe B JeiabTe p.Mnu, oKa3bpIBaloT
CYILIECTBEHHOE BIIMSIHUE Ha TMOTEepU CTOKa B jenbTe. [lo maHHBIM 00pabOTKH
MaTepuanoB HAONIOJEHUM BelnunHa oObeMa notepu B nenvre (V) ,) u3MeHsercs B
TEUEHUE ToJia CIEAYIOIUM 00pa3oM: ¢ SHBaps 10 CepeluHbl MapTa V, , U3MEHsIETCs
or 50 mo 25 kM’/r. IIpUMepHO ¢ cepeauHBI MapTa 4O CEpPeIMHBI HIOHS Pa3HOCTD
Mexay O, u O, pe3ko Bospacraet ot 25 mo 200 M°/c. MakcHMalIbHBIE MOTEPU B
JIENbTE COXPAHSIOTCS JO CepelMHbl oceHH. HauuHas ¢ cepearHbl OKTAOpS MOTEpH
cToka ymensimatorest ¢ 200 10 20 m°/c, T.e. B 10 pas.

B TpeTbeii ri1aBe paccMaTpUBAIOTCS UHKEHEPHBIC PEIICHUS 110 KOMILJIEKCHOMY
WCIIOJB30BAaHUI0O M OXpaHbl BOAHBIX pecypcoB OacceitHa peku HWie, a Takxke
COCTaBJIEHUE CXEMbl KOMILJIEKCHOTO MCHOJb30BAaHUSI W OXPAaHE BOJHBIX PECYpPCOB
Gacceitna p. Vi, OCHOBHOM JMPEKTHBONW camMMuTa B MoxaHHecOypre s Kaxmoi
CTpaHbl SIBUJIACh MOATrOTOBKa HalmoHandbHOTrO IUIaHAa KOMIUIEKCHOTO YIpPaBICHUS
BOJHBIMU pecypcamu U Bojocoepexkenus. [Ipesuaent PK Hazap6aes H.A. nmoanucan
JAHHYIO JTUPEKTUBY, U TeM caMbiM, KazaxctaH mpuHsin Ha cebs o0s3aTenbCcTBa
VIYUYIIUTh YOPaBICHUE BOAHBIMH pECypcamMu dYepe3 MPUHATHE NPUHIUIIOB U
npaktuku MYBP.

Hns  tepputopun  Kazaxcrana COCTaBJICHBl CXEMbl KOMIUIEKCHOIO
UCIIOIb30BaHUs M OXPaHbl BOJIHBIX PECYPCOB JUIsl pa3MyHbIX TNepuonoB. B ux
OCHOBY B CBOE BpeMsi ObLIO 3aJ0K€HO MOJIHOE HMCIOJIb30BAHHE BOJHBIX PECYpPCOB
OacceliHa peKH, BOMPOCHl COXPAHEHUSI IPUPOJHBIX KOMIUIEKCOB HE TPUHUMAIIUCH BO
BHUMaHue. Ha coBpeMEHHOM ypoBHE HEOOXOAMMO AaHAJIU3UPOBATH HAYYHO-
METOJI0JIOTUYECKHUE MOJX0JIbI K COCTABJICHUIO CXEMbl KOMIUIEKCHOT'O HUCIIOIb30BaAHUS
1 OXpaHbl BOJIHBIX pecypcoB Oacceitna pexu Mm tepputopuu (puc.4).



TunoTesa PA3EHTHR HAP 0OIHOTO

X03MHCTEA

Boamrie pecypest

Boaonotpeinesme

Bamanc

¥

I'uapoxmsyes xui

Bogoxo3siic TEeHHBIH

EpETepEHE 0OeERE
O TAHOE KE

ConEaTeE0E
FROHOMETEC KOE
O T0THYEC FIE

1«

Ouexra 00CTaHOBKH
FIROEOMETECKEE
BoymxmrEcTEeEHEE
ConEaTLERIE

T

Meponpuaraa
BooinsaHCTE eHEEIR
Bogo oxpaEeERIE
IROBIMETECKER

" ConHa T HRIE

Basa mammrx

¥ ¥

TlowEET. B OTPEO ODOCTE]{TEHH

Conm EHEE
D T ESECKEE

I-'.lmstm&me

¥

Ranm‘én‘::mmﬂ.

FROHOMETECKAR

hdes: THEE 06 TR

HIC AT 2
HHY M HLERALER]

Eoppe T EDOEL Mé DOOPEATHE
BogooxpaEEEIR

> D BOMETECEEE
CooEAT: H:IH

50 W CREE
Fnmnmaa TR FE AR

ComEaEE0-3R0M0T0-
IROEOMHIECK 3R

3pder THEH 0CT

H AVIH-EICTET0EATETEL KHE H

OpERETEFEIRICKATETELREE
TARNTRT
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s xkaracTpouueckd MaJOBOJHBIX JIET, BOJHOCTh KOTOPBIX paBHA WJIH
MeHbIe 95%-0i 00ecTIe4eHHOCTH, MOKHO HCIIOJIb30BaTh PEKOMEHIAIIHNH.

B Takme roapl, NPUPONOOXPAHHBIA PACXOJ, OCTABISIEMBIA B BOJHOM
WCTOYHMKE, TpuHHMaeTrcs paBHbIM 80% wmecauHoro pacxoma peku 95%-oi
obecreueHHOCTH(CM.Tab1.3).

Tabnumna 3- [IpupomooxpaHHBI pacxoj] OCTaBISEMbIM B BOJHOM HCTOYHHUKE IS
p.Mnu- -c.Ywxkapma no npeajaraeMoil MeTOIMKe

IMoka3a- MCCHI_[I)I

e 2 3 4 5 6 7 8 9 10 11 12

Qo, 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, |2C, 2C, 2C, |2C, 2C, 2C,
C,

Kp-05 0,63 0,53 | 0,66 0,56 0,45 0,43 0,45 0,53 0,64 0,66 0,56

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

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

3
MJIH.M 5

[IpuponooxpaHHblil  pacxod, OCTABISAEMOM B BOJHOM HMCTOYHUKE IIO
npejuiaraeMol MeToAMKe, paccuuTaH sl OacceiiHa peku Mne. 3a ectecTBeHHBIN
ruaporpadg BOAHOTO MCTOYHHMKA MPHUHAT TuUaporpad BOJHOTO HCTOYHHKA,
dbopMupyembiii B CTBOpE, TJIe OTCYTCTBYET BIMSHUE XO3SIMCTBEHHOU IEATENBHOCTH
YeJIOBEKa U TJE yKe 3aKOHUYEHO MOoJHOe (POPMUPOBAHUE CTOKA (T.€. IPHU BBIXOJE PEKU
W3 TOp; XOTSI BCE 3TO OTHOCUTEIIBHO YCIOBHO, TAK KaK CTOK peku e ncnonb3oBancs
JUTSL Pa3JIUYHBIX HY K/ OYEHb JIaBHO).

Tabnmuua 4 — IlpupomooxpaHHBIM pacxXoJ OCTaBJIsAEMBbIi B BOJHOM HUCTO4YHHMKE i p.Wie-
c.YwKapma 1o npeiaraeMoi METoOauKe

ITokasa- Mecsbl

TENH 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 | 705,0 | 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, |2Cy |2C, [2Cy

K05 0.56 0,63 0,53 066 |05 045 1043 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

JUia katacTpopuueckd MalIOBOAHBIX JIET, BOJHOCTb KOTOPBIX paBHA WIIU
MeHbie  95%-0if  00ecrne4yeHHOCTH, MOXKHO  HCIOJb30BAaTh  CIEAYIOIIHE
PEKOMEHJAUH.

B nacTtosimiee Bpemsi Ha3zpella HEOOXOJIHUMOCTh PEKOHCTPYKIHUU OAacCEHHOBBIX
CXEM peryjJupoBaHUsl W pacHpelesieHUs pEeYHOro CTOKa, O00eCIeunBarOIINX
0€30MacHOCTh BOJIHBIX OOBEKTOB 0COO0Or0 rOCyAapCTBEHHOTO 3HAUCHUS.

Hns ynosnerBopenus: TpedoBanust [OCTa «Boaa nutbeBas» paccMaTpUBaIOTCS
TEOPETUYECKHE BOIPOCHI, PEHICHUE KOTOPBIX SBISAETCS MEPBOCTEIEHHBIM. OJTO
MpearnojgaraeT yaaleHue w3 BoAel p.Mnm B3BCIICHHBIX (3- THIC.MII/N) H
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opranmdeckux BemecTB (BIIK 11-69 mr 0, / 1), a Takke MOHOB: Maprania (1o 7
MT/1T); KeJne3a, ooOmee conaepkanue (mo 4 mr/m); meaw (mo 7 mr/i); muHka (mo 15
Mr/1), Xxpoma, odiee (10 0,6 Mr/i) u 0071€3HETBOPHBIX MUKPOOPTaHU3MOB.

Hcnons3oBanue peyHoro cToka Ha Tepputopun Kazaxcrana B mociaeaHue roJibl
COKpallanaoch Mo BCEM OTPacisiM SKOHOMUKH, OCOOCHHO B OPOIIAEMOM 3€MIIC/ICIINH,
KoTopoe moTpebiser 6onee 95 % Bomo3abopa u3 pek. boiee ObBICTpHIMH TeMITaMu
pacteT Bomo3abop u3 BepxoBheB p. WMnu, Ha tepputopunn CYAP KHP; nmpu poct
HaMETHWJICS KaK 3a CUET pOCTa BOJOMOTpeOsieHUsI B OacceiiHe camoll peku, Tak U 3a
CYeT NepeOpPOCKH B COCETHUE PEUHbIE OACCEUHbI, YTO YK€ UpeBaTo 0oJiee TIIyOOKUMHU
AKOJIOTUUECKUMH MOCIECTBUSIMU.

B nacrosiiiee Bpemsi Hazpena HEOOXOAUMOCTh PEKOHCTPYKIIMU 0acCEeHOBBIX
CXeM PEryJupoBaHMs U paCIpelleNICHUs] PEYHOro CTOKa, O00eCreYMBaAIOIINX
0€30MacHOCTh BOJHBIX OOBEKTOB 0COOOr0 TOCYAapCTBEHHOTO 3HaueHus. Jliis
OECCTOUHBIX 0acceHOB peK pa3paboTaHbl COCTaB, CTPYKTypa M METOJO0JIOTHUS
COCTaBJICHUS CXEMbl KOMIUIEKCHOTO MCHOJIb30BAaHUSI M OXpaHbl BOJHBIX PECYpPCOB
(KNOBP).

s yposnerBopenusi tpedoBanusi 'OCTa «Boaa nutheBas» MPeasIOAKEHbI
TEOPETUYECKHE BOIPOCHI, PEIICHUE KOTOPBIX SBISIETCS MEPBOCTIEHHBIM. OJTO
npejamnoiaraet yjaajieHue u3 Boabl p.Mie B3BemeHHbIX (3- ThIC.MJI/T) U OPraHUYECKUX
BemectB (BIIK 11-69 mr 0, / 1), a TakTe MOHOB: MapraHma (10 7 Mr/m); »xKemneso,
obmee (mo 4 mr/n); meau (mo 7 mr/m); muaKa (1o 15 mr/m), xpoma, obmiee (1o 0,6
MI/J1) ¥ 00J€3HOTBOPHBIX MUKPOOPTaHU3MOB.

B d4eTBepToOil rJIaBe BBHINOJHEHHBI  TEOPETUYECKUE U IKCIEPUMEHTAIbHBIE
UCCIICJIOBAHUSI M0 YAQJICHUIO B3BEUICHHBIX  BEIIECTB (DUIBTPOBAHHEM uepe3
3epHUCTBIA PUIBTPYIOIIUHN CIOM.

UccnenoBanunem 00pabOTKU MPUPOAHBIX BOJA (DUIBTPOBAHHEM, Pa3pabOTKOM
TEOPETUYECKUX TIOJIOKEHUM U  DKCIEPUMEHTAIbHBIM  HM3yYEHUEM Ipoilecca
(GuUIbTpOBAaHUSI  MAJIIOKOHIIEHTPUPOBAHHBIX  CYCIEH3UW  4Yepe3  3EepHUCTHIN
bunprpytomuid cnoit, 3anumanuck: Mwunn .M., Illextman IO.M., AiiBec K.,
Kpumityn B.IL., Kacraneckuii A.A., Knsuko B.A., Anenpuun W.O.,
AlGnypacynoB U. A., Ilepauna A.M., Mensuep B.3., AwkaeB P.U., Kypba M.T'.,
Kyxukos B.A. u ap.

Oco0eHHOCTh (GUIBTPOBAHUS MATONPOYHOM, CUIIBHO — TUAPATUPOBAHHOM
MPUMECH BOJIbI Uepe3 PUIbTPYIOIIYIO 3arpy3Ky omuchiBaeTcs IuddepeHnnalbHbIM

YpaBHEHUEM
ac

—= = b E'p 4.1)

dx
rae: C — KOHIEHTpalMs B3BECH; X — BbICOTAa (DMIIBTPYIOIIETO Clos; b — mapameTp (uIbTpOBaHUS,

XApaKTEPU3YIOIUN WHTEHCUBHOCTh IPWIMIIAHUS B3BEIICHHBIX YaCTUIl K 3€pHAM 3arpy3ku; a —
rapameTrp, XapaKTepU3yIOIMH HMHTEHCUBHOCTb OTpHIBA paHEE 3aJCpPKaHHBIX 4YacTUL;, P —
IUIOTHOCTH HACBILICHUS (QHIIBTPYIOLIEH 3arpy3KH OCaJIKOM; V — CKOPOCTh (DHIIBTPOBAHMSL

K wuccnenoBannpiMm u npuemsiembiM B pexkomeHganusax CHull 2.04.02-84
OTHOCSITCSI KBAaplLIEBbIE IIECKM, Ha KapbepHble mecku [Oxnoro Kazaxcrana Ha
COOTBETCTBHE TPEOOBAHUAM K (PUIBTPYIOUIUM MaTepuajaM HE UCCIEIOBaHbI U
(buUnbTpOBaIbHBIEC XapAKTEPUCTUKU ISl (PUIBTPOBAHUS IPUPOTHBIX BOJI COJEPIKAIINX
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MAJIOKOHIIEHTPUPOBAHHBIE CYCIIEH3UH HE OIPENEIICHbI. B CBSI3M C 3THM BBINOJIHEHHBI
CEpPUHU TEOPETUUYECKUX U IKCIEPUMEHTAIBbHBIX UCCIIEI0OBAHUM.

DKCIEepUMEHTAJIbHBIE UCCIIEA0BaHUS TPOBOJAMINCH HA CIEIIUATBHO pa3pabOTaHHON U
CMOHTUpOBaHHOM  ycTaHOBKe  (puc  4.1.).OU3MKO-XMMUYECKHE  IOKa3aTelu
UCCIeyeMoi BOIbl ObLUIH ONpEeIeHbl OOIENPUHATON METOTUKE.

Puc 4.1. Cxema skcniepUMeHTaIbHONW YCTAaHOBKHU JUIS MCCIIE0BaHMS MPOLiEcca yIAIEHUs B3BECU
¢unpTpOBaHNEM

1- mogavya BOIONPOBOIHON BOBI; 2-TIepIUBHEIE Oauku; 3 U 4- mogaya pacTBOpa; 5- CMECUTENb; 6-
¢bmIbTpOBaNbHASL KOJIOHKA; 7- MbE30METPUUECKUI IIUT; 8- 0TBO (puibTpata; 9- momaya BOAbI st
MIPOMBIBKH 3arpy3ku ¢puibTpa; 10- oTBOI MPOMBIBHOM BOABI B CTOK; 11- k mbe3omeTpam; Nel-No5-
poOOOTOOPHUKH.

[lomyueHHble B pe3yabTaTe TEXHOJOTMYECKOrO0 (UIBTPAIMOHHOIO aHalu3a
JAaHHbIC,  TO3BOJWJIM  NPOBECTH  ONTUMH3ALMOHHBIA  pacyeT  3arpy3ku
(UIBETPOBATILHBIX COOPYKEHU.
Pe3ynbTaThl UCCIE0BaHUMN, CEpUH OMBITOB OBLIN CBEACHBI B CHEI[MATIbHBIC TAOIUIIBI.
AHanu3 3TUX 3aBUCUMOCTEN CBUAETEILCTBYET, YTO TEMIIBI pOCTA MOTEpU Haropa A /
3aBUCUT OT CKOPOCTH (UIBTPOBAHUS BOJABI, Uepe3 (PUIbTPYIOUIUN CIOM.

Tabnuna 4.2 - 3MeHeHUe KOHIIEHTPAIMK B3BEIICHHBIX BEIIECTB B IMpoliecce (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, M/u | 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 | 044 | 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

[Tpumeuanue: Cy - onpeeneHa no nokazaHuto ¢poroanekrpokoaopumerpa GOK-57m.
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Tabnuna 4.3 - i3MeHeHue KOHIICHTPAINK B3BEIIICHHBIX BEIIECTB B MpoIecce (PribTpoBaHUS
npu H=100cMm, 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 | 85 | 85 | 85 | 85 | 8,5 8,5 8,5 8,5 8,5 8,5 8,5
he, M | 0,16 10,220,227 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 - Kuneruka ocBETJICHHUS BOJBI M U3MEHEHUsT PHIBTPOBAIBHBIX Xapakrepuctuk OIOK-
S7m.

9
XapakTepucTuka | 3 = g = o ' a
< Eﬁ E = = - = E,M/‘lac o —,cm/ uac
CyCHeH3uH ™ = > & Jo) o ¢
1 2 3 4 5 6 7 8 9 10 11
C/Cs=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 6,90 | 180 | 0,680 | 1,03 | 19,2 | 0,265 0,220 | 6,0
100 80
155 1095 | 8,60 | 135 0,680 ]1,03 |164 |0,387 0,276 | 7,3
C/Cs=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 6,90 | 180 | 0,680 | 1,03 | 19,2 | 0,265 0,220 | 6,0
100 80
155 1095 |8,60 | 135 ]0,680]1,03 |164 |0,387 0,276 | 7,3
C/C=0,15, C,=| 100 810
41me/n 155 1095 |57 1280 | 1,4 0,296 | 45,0 | 0,054 0,196 | 7,3
100 630
155 1095 | 6,7 930 |14 0,296 | 40,2 0,228 | 9,2
100 360
155 1095 | 845 |69 |14 0,296 | 34,2 0,278 | 11,0
100
155 1095 |885 | 192 |0,755]| 0,475 | 18,0 | 0,186 0,300 | 13,0
C/C=0,15, C,=| 100 565
50me/n 155 1095 |6,76 | 288 | 0,755 0,475 | 21,6 | 0,119 0,234 | 10,0
100 876
155 1095 |548 |461 |0,755]0,475 | 25,0 | 0,083 0,190 | 7,6
C/C,=0,04 100 85
Co=12 155 | 1,02 {632 | 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 11,58 |635 [100 |0,18 |1,84 |10,2 |0,588 0,097 | 2,90
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Uem Oonbie CKOpOCTh (UIBTPOBAHUS BOABI, TeM OOJIbIIE TEMI pPOCTa MOTEPHU
Haropa.

B pe3ynbrare MHOTOYMCIEHHBIX aHAJTUTUYECKUX NMPE0Opa30oBaHUl U ¢ yUYETOM
tpedoBanuii CHull, Ob111 TIOSTy4€eHBI:

1
x LK,
X{iv(zjd';zg X(IJ dexe

1 (4.18)

[Ipn onTuMHU3aLMK TEXHOJOTMYECKUX IMMAPAMETPOB CKOPBIX 3E€PHHUCTBHIX
(GUIBTPOB MPOAOTKUTEILHOCTh (UIBTpA I[HUKIA MpUHUMANach paBHOU 12 u 24
yacaM. OnTUMaIbHbIe 3HAUYCHHS YKBUBAJICHTHOTO IHMaMeTpa (GUIbTPYIOIIEH 3arpy3Ku
U CKOpPOCTH (PUILTPOBAHUS BOJABI CIETYET ONPEIENUTh UCXOAS U3 BhIPAKECHUIA:

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

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

M/

IS

=

+
)

&
0

]

N A
e zo 24 Ox,ar o 4 2 3 4 0, maH

a) 0)
Puc. 4.5. Kunernka W3MEHEHHUs KOHIIEHTpallMK B3BecH: a) 3MeHeHue KOHIEHTpaluu
B3BEIICHHBIX BEIIECTB B 3aBUCUMOCTH KOHIIEHTPAIIMU OPTraHUYECKUX BElIeCcTB; 0) Y naneHue B3BeCcH
MIPU MIPOMBIBKE YCTaHOBKH.

3.Pe3ynbTaThl 3KCIIEPUMEHTAIBHBIX UCCIIEIOBAHUHN TO3BOJIUIN YCTAHOBUTD:

e mporecc PpuILTPOBAHUS BOABI COJEpIKAIIEH MaJTOKOHIICHTPUPOBAHHBIC
CYyCHEH3UM MOAUYMHSIOTCS TEOpPUH (DUIBTPOBAHUS MPEIT0XKEHHON mpodeccopom
Munuem J[.M.;

® KHWHETHKAa OCBETJICHHS BOJbl HOCHUT IHMKIMYECKUM XapakTep |
OTIMCHIBACTCS XapaKTEPHBIMU KPUBBIMU TCOPHH OCBETIICHUS BOJBI, a IIUKIMIHOCTD
MOBTOPEHHS KPUBBIX 3aBUCHUT OT KOHIIEHTpAIlMM B3BECH B HCXOJHOH BOJE U
CKOpOCTH (pUITBTPOBaHUS 00padaThIBAEMOM BOIBI;
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® TMPUPOCT MOTEpU Hamopa (UIBTPYIOLIETO CJIOS OMUCHIBAECTCS MPSIMO
JUHUEW C YIJIOM HakJIOHa o ocu alcuucc. BennumHa o 3aBHUCUT OT pa3mepa
AKBUBAJICHTHOTO JHMAMETpa 3arpy30k (UIBTPYIOLIETO CJIOS U CKOPOCTH
(UnbTPOBAHUS UCXOHOMN BOJBI B GUIBTPYIOIIEM CIIOE;

® BO3MOXXHOCTh MCIIOJIb30BAaHMS KBapIIEBOT'O IEeCKa Ha BOJOMPOBOIHBIX
OYMCTHBIX cTaHuusAxX, B mpexemax Cy / C, = 0,083, mpoaomKHTENBHOCTH
dbubpTpoNMKIa cocTaBisieT 6-14 yacoB, a TeMI MPUPOCTAa MOTEPH Hamopa — b,
usMmensercs ot 6,3 no 40 cm/uc; °/, usmensiercs B npenenax 0,046 — 0,089 “/,;
BenmurHa 0/f coctaBusgeT oT 0,385 1o 0,670, a BemuumHa A yBEIHMYUBACTCS 10
0,84.

4. TlapameTpsl pabOTHI 3EPHUCTBHIX (HIBTPOB, 3arPYKCHHBIX MECKOM H3
kapbepa Ne4 bakanacckoro Oacceitna, MoxxHo npuHumath C, 1o 14 mr/m; t; ot 8
mo 12 u; d,=0,86 MMm; H3=100-120 cM; dyw =>0.64 MM dyac<1.4 MMm;
[IUKJIAYHOCTD MPOMBIBKH (DHIIBTPOB B 2 WIIK 3 pa3a B CYyTKHU.

B nsATO# ri1aBe MpUBEICHA peKoMeH [yeMas TEXHOJIOIHYECKas CXeMa
00pabOTKU BOJbI U OMpEIEIEHHUE €€ TEXHUKO-IKOHOMUYECKHX TTOKa3aTesei

Pe3ynprarsl nccneqoBaHui B MPEABIAYIINX TIIABAX JUCCEPTALUH CBUAECTEIBCTBYIOT O
TOM, YTO:

- KQ4€CTBO BOJbI MEHSIETCS M0 CE30HAM IoJja U PEKUMY HAITOJHEHHUS U OTTOKA
BOJIbI W3 BOAOXPaHWIUIII;

- BOJY PE€YHOM BOAbBI TMEpea TMOJaueil Ha XO3AMCTBEHHO-IUTHEBBIC HY Kb
HeoOxoauMO  oOpabaThiBaTh JO COOTBETCTBHS KadecTBa I10JIaBAa€MOM BOJbI,
cornacHo Tpeboanuto 'OCT 2874-92 «Bona nutheBasi»;

- B KadyecTBe (QUIBTPUPYIOUIEH 3arpy3kd CKOPBIX (QUIBTPOB CHEAYET
HCIOJI30BATh KBAPLIEBBIN MTIECOK 4eTBEPTOTO Kapbepa bakanacckoro PK;

- (uIbTpOBaNIbHBIE XapPAKTEPUCTUKH OCBETIAEMOM BOJIBI COJAEpKallei
MAJIOKOHIEHTPUPOBAHHBIE CYCIIEH3UM MOHO MPEICTaBUTh 3aBUCUMOCTSIMH 3 U 4
IJ1aBbl HACTOSIIIEH AUCCEPTALIUU.

OnHako kayecTBO UCXOMHOW BOAbI [137,138] KpyrioroguyHo HE MO3BOJSET
MPSAMOE HCIIOJIb30BAHUE JIBYXCTYIIEHHOW CXE€Mbl OYMCTKM BOAbl [134]. IIpuumHa
ATOTO SIBISIETCA TO, YTO MHUHUMYM JIBa MEpHOJia B TOJ (B MEPUOJ MABOAKA PEUHBIX
BOJI) HEJIb34 MOJ]aBaTh PEUHYIO BOAY MPSMO B OTCTOMHUK U HA (DUIBTPHI.

[TorTOMY B TEXHOJIOTMUECKYIO 1IEMOUYKY 00paOOTKH BOJIbI OT BOJIOMCTOYHUKA

JI0 HayaJia BOJIONPOBOIHOM OYMCTHOM CTAHIIMK HEOOXOAUMO MPEyCMOTPETh

COOpYyKEHUE, KOTOpoe OyAET 3aep>KUBaTh OCHOBHYIO MacCy MecuaHoi B3BECH
TPAHCIOPTUPYEMOM PEYHOM BOJIOW B TABOJAKOBBIN MEPUO.

[Ipou3zBoicTBEHHAs cxema pa3pab0TaHHONW HAMU TEXHOJIOTUYECKOW CXEMBbI JJIs
00pabOTKHU PEUHBIX BOJ, C MCHOJIb30BAHHUEM BOJOOYUCTHON YCTAHOBKH 3aBOJICKOTO
M3TOTOBJIEHUS, C YUYETOM OTAEIbHBIX HETOTUBHBIX MOMEHTOB MHKECHEPHBIX PEIICHUH,
[153-164] npencraBiena Ha puc.5.2. Takasg TEXHOJOrM4YecKass cXemMa HMMEET
MPEUMYIIECTBA [JIsi HEOOJIBIIMX BOJONOTpEOUTENIe MO CPaBHEHUIO C Ha MECTE
CTPOSILIMMUCS BOAONPOBOJIHBIMU OUYUCTHBIMU COOPYKEHUAMMU.

B pesynbrate 00001eHNS pe3yJbTaTOB KMCCIEIOBAHUN AMCCEPTAIUU, TaKHE
YCTaHOBKHM MOKHO MPHUMEHSTH IPU MOJIE3HOW MPOU3BOAUTEIBHOCTHA BOJOIPOBOJHOM
OYMCTHOMN cTaHuuu ot 25 10 1000 M/cyr.
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B pesynbrare conocTaBieHuUs MPsSMbIX 3aTpaT B TEHre, JJIsl IOCTABKU MECKA U3
JIBYX TIECUAHBIX 3aJIEKEN HEMOCPEJCTBEHHBIE PACXOJbl i OYUCTHOW CTaHIUU
MPOU3BOAUTEIHLHOCTHIO 10 THIC. M3/CYT cocrtaBisgeT - II; = 498 twIc.TeHTE. B CcBOIO
ouepeb JUIS OYMCTHON CTAHIIMH TPOM3BOIUTENBHOCTBIO 30 ThIC.M/cyT — I, = 732
TBIC. TEHre. BbIMOMHEHHBIE pacueThl CBUACTEIBCTBYIOT, YTO KCIOJIb30BAHHE
MecTHOTO Tmiecka Kapbepa Ne 4 bakanacckoro OacceifHa TMO3BOJISET COKOHOMHTH
npsiMble 3aTpaThl 1O OTHOIICHHIO MCIOJIb30BaHUsI MOMHKYMCKOrO Tiecka B
OIIlyTUMBIX 3HAYEHHSIX. ITO OUEHb BAXKHO JJI BOJONOTPEOUTENEH

BbIBO/IbI

1. 3a mocnenHee BpeMsi CYHIECTBEHHO BO3pOCIHM TpeOOBaHUS K KauyeCTBY
notpednsemoit Boabl. 3a 30 ner B Kazaxcrane oObeM HCHOJB3yeMOUW BOJIBI Ha
XO035IUCTBEHHO-ITUTHEBBIE HYXKbl yBEeIUUUiCcsa Oojiee ueM B 3 pasza. B pecmyOnuke
CJIIOKUJIACh TEHJICHIIUS K YBEIWYEHUIO B KAue€CTBE HCTOYHHKOB BOJIOCHAOXKEHUS
MOBEPXHOCTHBIX BOJ Bojoxpanumnuil. [IpencraBieHsl HaAydHbIe U METOJ0JIOTMYECKHE
OCHOBBI COBEPIIEHCTBOBAHUS CXEM KOMILJIEKCHOTO UCIIOIb30BaHUS U OXPaHbl PEK.

2. JlaHna oLleHKa YPOBHIO 3arpsi3HeHUs BOJbI pek 1o kpurepusm [IJIK u U3B u
pa3paboTaH OOOOILICHHBIA KPUTEPUN MO OIICHKE 3arpsi3HEHUsT CTOKa PEKU WU
MpeJIOKEHa METOAMKA  pallOHUPOBAHUSI TEPPUTOPUM IO YPOBHIO 3arps3HEHUS

BOJIHBIX PECYPCOB.
5. llpencraBieHbl  ONTHUMAJIbHBIE BapHAHTBhl  BOJOXO3SIMCTBEHHBIX U
BOJIOOXPAHHBIX MEPONPUATUHA MO PA3BUTHUIO OTpaci€d HSKOHOMHKHM Ha

MEPCIEKTUBHBIA MEPUOJI U COXPAHEHUS  YHUKAIbHBIX MPUPOJHBIX KOMIUJIEKCOB
0Cc000T0 TOCYIapCTBEHHOTO 3HAYEHUS.

6. PazpaboTanbl mOpensioKeHuss MO COBEPUICHCTBOBAHUIO TEXHOJIOTUU
BO3/ICJIBIBAHMS pUCA, HAIIPABJICHHOE HAa MOBBIIICHUE YPOXKAUHOCTH CEIbXO3KYIbTYD,
PalMOHATILHOTO UCTIOJIb30BAHUS M OXPaHbl BOJHBIX PECYPCOB PEUHBIX 3KOCUCTEM.

3.KayecTBO BOJbI HAXOAUTCS B MPAMOM 3aBUCUMOCTH OT TOPHBIX IMOPOJ C
KOTOPHIMM KOHTaKTHUPYIOTCS BOJA M aHTPOMNOTEHHBIX BO3JeicTBUil. KauecTBeHHBIE
MOKa3aTeau KOJEOMI0TCS B IMIMPOKUX IMpejiesiax: MyTHOCTh 35-850 mr/n ( B maBoaOK
1o 3000); okucisemocts oT 3 A0 23 mr O,/n, uBeTHOCTh- 10 90 rpanycos, GTop -
OTCYTCTBYET; HOHHBIM COCTaB B OCHOBHOM THJIPOKAPOOHATHBIM.

4. Boapr Bogmoxpanwimuil FOxxHoro Kaszaxcrana B cuctemy XO3sIMCTBEHHO-
MUTHEBOTO BOJOCHA0KEHHSI MOKHO MOJIaBaTh MOCIIE OCBETIEHUS, 00ECIIBEUMBAHUS U
o0e33apakuBaHus, a TaKKE COTJIaCOBaHUs BOIPOCA, YTO OTCYTCTBYIOT (pTOp W HOJ.
Bo Bcex ciyyasix TpeOyeTcsl HCIIOJIb30BAHUE ABYXCTYIIEHHON TEXHOJIOTMU 00pabOTKH
BOJIbI, C KCTI0JIb30BAHUEM B Kau€CTBE MOCJIEAHEN CTyNeHH mpoiiecca (PHUIbTPOBAHHUS.

5. BnepBble NpOBEAEHHBIE TEXHOJOTMYECKHE aHAJIU3bl KBapILEBBIX MECKOB
IOxHoro Kaszaxcrana — xappepa MoOMHKyMa MOKa3aiau, YTO UX: M3MEIbYaEMOCTh
HaxoauTcsa B mpenenax -3 - 9%; rpanyinomerpudeckuii coctaB — 0,25 — 2.5 mwm;
BBIXO/JI TOAHOM MPOIYKIMU MeCKa JJIsl OYUCTHOM cTaHnu — 21 — 36%; koapdpunrent
HeogHOpoAHOCTH — 3 -15. U3 mecuansix 3anexed Kazaxcrana uHaubosee
MEPCIEKTUBHBIM SIBJIIETCS KBapUEBbINM NeCOK Kapbepa Ne 4 bakaHnaca.
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6. Pesynbrarhl 1a0OpAaTOPHBIX HUCCIENOBAHUN Tpoliecca (PUIbTpPOBaHUS
MaJIOKOHLIEHTPUPOBAHHBIX CYCIIEH3UN HAa MOJIeNId (PUIIbTpa 3arpy>KEHHOTO MECKOM U3
kapwsepa Ne 4 ipu d = 0,63-1,25 mm, K =19, d,x,= 0,9 MM 1 x = 90 cM, mokazamu:
BO3MOXKHOCTh HCMOJBb30BaHUS KX Ha BOJOIMPOBOJHBIX OUUCTHBIX CTAHIUAX;
bunbTpoMKi coctapiseT 7 — 19 yacos; Temn npupocta notepu Hamnopa 0,1 — 0,23 m;
BO3MOXKHOCTh HCIOJIb30BaHUS YIPOIIEHHOTO cHoco0a MOJEIUPOBaHUs Mpoliecca
bunpTpoBanus, npeanoxeHHoro B.3. Menbuepom.

7. BnepBbie MONyYeHbl aHATUTUYECKUE U TpaPUUYECKHe 3aBUCUMOCTH IO
pabote GUIBTPOB, 3arpyKEHHbIX MECKOM MOWHKyMa, MpU YCIOBUU [3= 0 ty
YCTAaHOBJICHO, YTO C yBeluueHuem BenuuuHbl C, oT 5 no 40 mr/n : BenuuuHa 8
yBenuuuBaercs ot 12 ox 33 M'l; a/s pactet 0,04 no 0,08 m/4, ¢; yMeHbIIAETCS OT
19,8 mo 6,3 4, a BenmuunHa a Bo3pacrtaeT ot 0,45 mo 3 o' wiC, yMeHbI1aercs ot 3,9
10 2,1 cm/4g Ha 1 Mr 3agep>kaHHOM B3BECH.

8. OmpeneneHbl ONTUMANbHBIE TEXHOJOTUYECKUE TMapaMeTpbl CKOPBIX
36pHUCTBIX  (QUIABTPOB B  pEAIbHBIX  YCIOBHUSIX, KOTOpble OO€CIeunBaIOT
MPOJIOKUTENHLHOCTh GUIbTpOIMKIIA 12 1 24 yacos.

9. Pazpaborana HOBasi TEXHOJIOTUSI OOPaOOTKM BOABI BOJOXPAHMIIMIL C
UCIIOJb30BaHUEM, B KauecTBE (QUIBTPYIOIIEH 3arpy3KH, KBapUEBbIX MecKOB KbI3bLT —
Kyma, m3 kapeepa Ne 4 u 3alIMTHBIM YCTPOWCTBOM BOJONPOBOJHOM OYHMCTHOU
CTaHIMU B MEPUO/ NTaBOJIKOB.

10. OmnpeneneHbl TEXHUKO-DPKOHOMUYECKHE TIOKa3aTeldu pa3paboTaHHOM
TEXHOJIOTUM OOpa0OTKM MOBEPXHOCTHBIX BOJl M OHHU, B 3aBUCHUMOCTH OT
MPOU3BOAUTEIIBHOCTH OYMCTHOM cTaHMu 5 U 30 ThIC. M3/CyT, coctaBiaroT 498 u 732
TBIC. TEHTE.

11.I'onoBoi 3koHOMHUYECKUN SPPEKT MPeIsIOKEHHON CXEMBbI pallHOHAIIBHOTO

MCII0JI30BaHUS U OXPaHbl BOAHBIX pecypcoB p. Mnu coctaBisieT 3 MIIH. TEHTE.
CIIUCOK OITYBJIMKOBAHHBIX PABOT

1. Kymxkubaesa I'.b. IloTtepu cTtoka n perynupyronias €MKOCTb JI€JIbThI
peku WMnu [Tekct| / Kymxubaea I'.b., AGapacunoB C.A // Hayunblil xypHan
MunuctepcrBa oOpazoBanus u Hayku PK «['uapomeTeoponorus u skosorus», Neb.-
Anmartsl, 2001.- C. 67-75.

2. Kypxubaesa I'.b. Ilotepu cToka aenbThl peku Mnu B 3aperyanpoBaHHBIX
ycioBusix [Tekct] / AdnpacunoB C.A., Kymxkubaea I'.b. //  CO0. Hay4HBIX TPYIOB.:
«IKOJOoruuecKre MnpoodiieMbl BOJIHBIX PECYPCOB U opolaeMbix 3eMelib Kazaxcranay,
-Anmatsl: «Kazak ynusepcuteTi»,2000. - C.98-106.

3. Kymxubaesa I'.b. OmnpeneneHue morepb CToka B AenpTe peku Mnmm us
ypaBHeHHs1 BoaHoro Oananca o3. bamxam [Tekcr] / Kymxubaesa I'.b. Marepuainsl
MEKIyHapOJHOro cuMio3uyma «CTpaTerusi U METOJbl OLEHKH 3KOJIOTHYECKOIO
pHUCKa apuJIHbIX U TOpHBIX Tepputopuii» Kasl'V, -Anmarer:Ka3l'V, 2001.- C.123-126.

4. Kymxubaea I'.b. I'ugpomopdosorudeckue Mmpouecchl, MOTEPH CTOKa M
perynupymoiias eMKocTh nenbThl peku M [Tekcr] / Kymkubaea I'.b. B kuure
«CoBpeMEHHOE JKOJOTMYECKOEe COCTOsiHME OacceiiHa o3epa bamxam». Iloxg pen.
Kynekosa T.K. -Knwura 1.-Anmarsi: U3a-Bo «Karanar», 2002.- C.95-120.
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5. Kymxubaea I'.b. I'mapomopdonorudeckre mpouecchl U MOTepU CTOKa
npoucxosmue B naenbre peku Mne[Texcr] / Hayunswiii xypHan MuHuctepcTBa
oOpazoBanuss u Hayku PK «llouck». -Anmatel: U3n-so TOO «Beicmias mikosia
Kazaxcranay, 2010.- C.121-124.

6. Kymxubaesa I'.b. Ananu3 oTrseMOB BOAbI U3 peku Miie u coxpaHeHue
skocuctembl 0acceitna o3.bankam| Tekct] / Meip3axmetoB M.M., Kymxubaesa I'.B. //
Marepuansl MeXIyHapOJHOW Hay4yHO-TIpakTHUeckod koHdpepeHnn «COBpEeMEHHBIC
sKoJiorudeckue nmpoodaemsl Poccuny». Poccus, - Ilenza: I1I'Y, 2011.- C.68-72.

7. Kymxkubaesa I'.b. IIpuponooxpaHHbIi pacXxoJ OCTaBISIEMOM B BOJHOM
HUCTOYHHKE MO npeioraeMmomy (kombopmuomy) metony|[ Tekct] /

MpeipzaxmeroB M.M., KymxkubaeBa I'.b. // Marepuansl MexITyHaApOIHOM
Hay4YHO-TIpakTU4Yecko  KoHpepeHmuu  «l'maponmorusi,  SKOJOTHS,  OXpaHa
OKpyxarouier cpens». Pocens, - [lensa: I11I'Y, 2011.- C.55-59.

8. Kym:kubaeBa I'.b. MOHUTOpPUHT cOJEpKaHUS HOHOB TSKEIIBIX METAIOB B
peke Wnu u ee mputokax [Tekct] / Mbip3axmetroB M.M., Kymkubaesa I'.b.// Hayka u
HoBas TexHonorusd. Ne7.-bumkek: M3n-so: H u IX nut., 2010.-C. 121-124.

9. Kym:xkubaesa I'.b. Dxonornyeckue npoosiemsl AenbThl peku WMnu[Tekct] /
Kymxubaesa I'.b. Hayka u HOBast texHonorus. Ne7.-bumkek: U3n-so: H u X nur,
2010.-C. 125-128.

10. KymxkudaeBa I'.b. K Bocnpocy ounctku Boasl p. Wmu[Tekct]/
Kymxubaesa I'.b. U3B. KI'TY. Ne34.-bumkek: M3a-Bo «Texuuky», 2011.-C.304-306.

11. KymxxubaeBa I''b. K Bompocy ymnpasieHus BogHbIM OacceiiHoM p.Mne
[Tekct] / Kymxxubaesa I'.b., AOGnypacynos U.A. // Tpyasl mexayHapOoJHON HAYyYHO-
MPaKTUUYECKON KOH(PEpEeHUUH «APXUTEKTYpa, U3aliH U CTPOUTEIILCTBO B YCIOBUSIX
BBICOKOTOpbsI».27-28 ampens, r. bumkek. — bumkek: KPCY, 2012. -C.271-275.

12. KyaxubaeBa I'.b. Ucnonb3oBaHus BOJIHBIX pecypcoB. [Tekcr] /
Kymxubaesa I'.b. Tpyasl MexayHapOAHON HAy4YHO-NPAKTUYECKOW KOH(PEpPEHIHUU
«ApPXUTEKTYpa, AU3ANMH U CTPOUTEIBCTBO B YCIOBHSX BBICOKOTOPBS».27-28 ampens,
r. bumkex. — bumxkex: KPCY, 2012. -C.337-341.

13. Kymxub6aeBa I'.b. Cy pecypcrapblH THIMAII TMaiijlalaHy »OHE OHbBIH
camacblH Kopray, cy Ke3iepiH Jsactanynan cakray [Tekct] / Kymxubaea I'.b.,
Kansimxan K. // Hayunsiit xxypHan MunuctepctBa oOpazoBanus U Hayku «llouck»-
Ammarter: U3n-Bo TOO «Bricmast mkona Kazaxcrana». 2012.- C.97-105.

KOPTYHAY
Kymxkubaesa I'yninap baiidaTimaesna

TexHuKa WIMMIAPUHUH KaHIUTAThl OKYMYIITYYJIYK Iapa)kacblH anyy Y4yyH
YKa3bUIraH
05.23.24 — Cyy MEHEH KaMChI3/100, KaHAJIN3aLHs KaHa CYy PECYPCTapblH KOPrOOH
KYpYJYHITYK CUCTEMAJIAPHI.
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Kynxkuodaesa I'yninap baiidaTmaeBHanbin 05.23.04 — Cyy meHeH xka0ayy,
KaHAJIM3alKs )KaHA CYY PeCYPCTAPbIH KOPTrOOHYH KYPYJIylI CHCTEMAJIAPbI
aMCTUTH 0OKOHYA TeXHHUKAJIBIK HIMMACPANH KAHAUIATHI OKYMYIITYYJIYK

AAapaKacblH M3/ICHUII aJ1Yy Y4YYH aaspaairan « 1jim 1apeIiCbIHbIH CYY
pecypCTapbiH PAMHOHAJAYY KOJA0HYY KaHA KOProo CXeMaJIapbIH MIITell
YbIT'YY» TeMAChIHAArbl TUCCEPTANUSICHIHA

PE3IOME

Herusru ce3nep: cyy TOKTOOUy »Kail, Cyy OacceilHH, jkep YCTYHAery jkKaHa
KEp alJbIHAATBl Cyynap, KiIuMar (akTopiopy, Cyy pecypcTapblH KOpProo, CyyHY
KOHJIUIIMOHUPIIOO, CYCICH3USIIApJbIH Tazanoody ((puibTpiieedy) MyHe3IeMenepy,
TEXHOJIOTUSIJIBIK CXeMamap.

N3unneenyn o0bexkTHcH: banxam-Anakon cyy uyapOaubliblk OacceiiHu,
Kammuaraii cyy cakToo4dy JKaWbIHBIH CBIMBIMIYYJIYTYH KeHre canyyuy Wnm
JIapbISICBIHBIH  IeNIbTachl, bakaHac KapbepUHUH KyMIyy OaT Ta3ajiarbluTapbIHBIH
UILITOO PEKUMH.

Nmrun Mmakcarsl: Vi 1pablAChIHBIH JEIbTACBIHBIH TOKTON TYPYY KalbIHbIH
JTUHAMHUKACBIHBIH TYNTONYIIYHO Taacup Oepyydy H3WIAeeJiep, KOMIUIEKKCTYY
KOJIZIOHYY >KaHa KOpProo O00loHYa MHEKEHEPAUK UII-4apalapiblH, omoHAou 3¢ Wnun
JApbISICBIHBIH 0aCCEMHUHUH JKE€p YCTYHAOTY CYYJapbhlH KEPTWIHUKTYY Ta3ajaoouy
MaTtepuangapAbl KOJJOHYMH, UUYYdY CYYy MEHEH kal0/lyy Y4yH KOHIULIMHUPIOOHYH
MYHO3/16MOJIOPYH HILTEN YbITYY.

N3uigee MeToaaopy: TYNTONTOH THUIPOJOTHSUIBIK >KaHA AHTPOIOTEHINUK
(dakTopnopy 3CKe anyy MeHeH, banxam kenyHyH kaHa WM NapbIsiCBIHBIH CYy
OaJIaHCBIH jKaHa 63 apa TaaCUPUH aHBIKTOO METOJIMKACKI, OIIOH/I0M 3J1€ a3 TOMTOJITOH
CYyCHEH3UsUIapAbl Ta3aJI00 MPOLECCHH MOAENACIITUPYY METOAUKACHI A JalaHbUIABI.

AJIBIHI aH KbIABIHTBIKTAP KAHA MIITHH UJIMMHUH KAHBIYbLIABITBI:

— banxam keayHyH 0acCEeiTHUHUH TONTOI TYPYYCYH TY3YY ’KaHa aHbIH
JTUHAMHKAChl 00tOHYa skaHa Wy napbISChIHBIH THAPOXUMHUSIIBIK KaHa
TUAPOTEOJIOTUSIIBIK IIAPTTAPbIHA TAACHP 3TYYYY AaHTPONOTEHIUK
(bakTopiop 60rOHYA MaaJIBIMATTAP/IbIH MBIHAH apKbl ©HYTYYCY aHBIKTAJI bl
KaHa KaJIbUIAH]IbL;

— i 1apbIAChIHBIH CYyy peCYpCTapblH KOMIUIEKCTYY KOJIJIOHYY aHa KOProo
0O0IOHYA MHKEHEPAUK UIL-Yapaliap bl UIITEIUI YbIKThI;

— TEOPETUKAJIBIK JKaHa SKCIIEPUMEHTAJJIBIK KaKTaH bakaHac kappepruHUH
KYMYHYH Ta3aJI004y MYHO3/16MeJIepY U3WIACHIEH )KaHa Cyy Iaspaoo
TaXXphIOAChIHIATHI OAT Ta3alarbluTapblH UIITOOCYHYH ONTUMANIAYY
MapaMeTPJIEPU aHBIKTAJbI;

— Wnu apablachiHBbIH 0ACCEMHUHUH KEP YCTYHIOTY CyyJIapblH
KOHJUIMOHUPIIOOHYH HATBIKAITYY TEXHOJOTHUSIIBIK CXEMAChl HILTEIUI
YBIKTHI ’KAHA aHbIH TEXHUKAJIBIK-3KOHOMHUKAJIBIK KOPCOTKYUTOPY
AHBIKTAJIIbI.

Kougonyy tapmakrapbl: MIITHH XBIMBIHTBIKTAPbIH TOMOHKY ydypiapaa

KongoHyyra OonoT: Wnu-banxam OacceiHUHHUH Cyy pecypcTapblH KOJIJIOHYYHYH
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KOMIUIEKCTYY CXeMalapblH TY3YyYyAe aHa OHnooa0 Keitailt DOPHBIH ailMareiHgars
Nnu papeiachiHaH Cyy allyyHYH MYMKYH OOJTOH KOOOUTYIYIIy MEHEH; HUYY4Y CYY
MEHEeH ka0ayy YuyH Wnu papbisicblHblH OacceHUHUH Cyy pecypcTapbiH
paliroHaNAyy KOJJOHYY ’KaHa Ta3aJI00 CXEMAJIAPbIH UIITEN YbITYY/Ia.

CyHylmITairaH  panuoHaiAyy KOJJAOHYY CXE€MachblHbIH, MM  mapbIACBIHBIH
O0accellHMHAETH Cyy pecypcTapblH KOPrOOHYH JKaHAa Ta3aJOOHYH KbLJIJABIK
IKOHOMHUKAJIBIK HATHIHKAJIYYJIYTY 3 MJIH. TCHT€HH TY36T.

PE3IOME

aucceprauuu Kynxubdaesoii I'yinap baiidaTmaeBHbI Ha TeMy
«Pa3pabdoTka cxeM pauMOHAJbHOI0 UCNOJIb30BAHUA U OXPAHbI BOJHBIX
pecypcoB peku Wiim» Ha cOUCKaHHUE YYEHOH CTeNeHH KaHAU/IaTAa TEXHUYECKUX
HayK no cnenquajbHocTu 05.23.04 — BogocHadxeHue, KaHAJIU3aUA U
CTPOHUTEJIbHbIE CUCTEMbI OXPAHbI BOAHBIX PeCypCcoOB

KawueBble c¢jioBa: BOAHBIM CTOK, BOJAHBIM  0OacceilH, MOBEPXHOCTHBIE M
MOA3EMHBIE  BOJBI, KIMMaTH4YeCKHe (AKTOpbI, OXpaHa BOJHBIX PECYpPCOB,
KOHJIUIIMOHUPOBAHUE  BOJbI, (UIBTPOBAIbHBIC  XapPAKTEPUCTHUKH  CYCHEH3UM,
TEXHOJIOTUYECKHUE CXEMBI.

O0bexT wucciaenoBaHus:  banxam-AnakoiacKuii — BOJOXO3SIMCTBEHHBIN
Oaccelin, aenbTa peku Wnu, perynupyromias eMKOCTh Bojgoxpanwnuina Kamuaraif,
peXKUMBI pabOTHI CKOPBIX PHIIBTPOB necka bakanacckoro kapeepa.

Heab paboTrbl:  ucciegoBaHWE BIUAIONMX Ha (OpMHUpPOBAHUE NUHAMUKU
cToka JaenbThl p.WMnu, pa3zpaboTka xapakTepa HWHXKEHEPHBIX MEPONPUSITHUH IO
KOMIUIEKCHOMY  HCIIOJIb30BAHUI0O U OXpaHe, a TakkKe KOHAMIIMOHUPOBAHUIO
MOBEPXHOCTHBIX  BOJ  OacceiiHa p.Mnum  myisi  OUTBEBOrO  BOJOCHAOXKEHUS
(bunbTpOBaHUEM BOJBI C UCTIOIB30BAHUEM MECTHBIX (PUIBTPYIOIIUX MAaTEPUATIOB.

MeToabl uccaeA0BAHMS: UCIIOIb30BaHbl METOAMKA OIpPEJEICHUs BOJHOTO
OajlaHca W B3aUMHOIO BiIMSHUA 03. banxam u p. Wnm, ¢ ydyeTtoM ClOXUBIIUXCS
TUAPOJIOTUYECKUX U aHTPOIOTE€HHBIX (PaKTOPOB, a TaK kK€ METOJIUKA MOJICTUPOBAHUS
npoiiecca (GUIbTPOBAHUS MaJl0 KOHIEHTPUPOBAHHBIX CYCIIEH3UH.

IHosryyeHHBbIe pe3yabTATHI M HAYYHAS] HOBU3HA Pa0OThI:

- OIpeJIeNICHO JAeybHelee pa3BuTiue u 0000eHa nupopmarus mo GopMUPOBAHUIO
U IMHAMUKE CTOKa OacceiiHa 03. banxain u aHTponoreHHsie (PakTOphl, BIUSIONIME Ha
TUAPOXUMUYECKUE U TUAPOreosiornueckue yciuonus p. Wy,

- pa3paboTaHbl MHKEHEPHBIE MEPONPUITUS MO KOMIUJIEKCHOMY HCIOJIb30BAHUIO U
OoXpaHe BOJHBIX pecypcoB p. Minu;

- TEOPETUYECKH U HKCIEPUMEHTAJIBLHO U3Y4YeHbI (DUIBTPOBAJIbHBIC XapaKTEPUCTHKU
necka bakaHaccKOTro Kapbepa W OMNpENeNIeHbl ONTUMAJIbHBIE MapaMeTpbl paOOThI
CKOPBIX (DHIIBTPOB HA MPAKTUKE BOAOMOTOTOBKH;

- pazpaboraHa d3¢@exkTuBHAsA TEXHOJOTHYEcKas cXemMa KOHIUIIMOHUPOBAHUS
MOBEPXHOCTHBIX BOJ OacceiiHa p. Mnu u omnpeneneHsl €€ TEXHUKO-3KOHOMUYECKHE
MOKa3aTenu.
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Oo6aacTs npuMenennsi: Pe3ynbTaTel pabOThl MOTYT OBITh UCTIOJIB30BAHBI MPU:
pa3pabOTKe U KOPPEKTUPOBKE KOMIUIEKCHBIX CXEM HCIIOJIb30BaHUs BOAHBIX PECYPCOB
Nne-banxamnickoro 0acceitHa ¢ BO3MOXHBIM yBEIUYEHUEM pOCTa 3a00opa BOJIBI U3 P.
Nnu na tepputopuu KHP; pa3paGoTku cxem paliOHaJIBbHOTO HCIIOJBb30BaHUSA U
OTUUCTKHU BOJHBIX pecypcoB Oaccelina p. Wi 115t MUTheBOTO BOJOCHAOXKEHUSI.

I'onoBoii 3xoHOMUYecKU IPPEeKT NPEII0KEHHON CXEMbI PALIMOHATBHOIO
UCIIOIB30BaHUsl, OXpaHbl W OTYUCTKH BOJHBIX pecypcoB Oaccemna p. Wnm
COCTaBJISIET 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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