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B cmamwe npeonosicena npobremmo-opuenmuposannas 6asa
OaHHBIX 0151 UMUMAYUOHHO-ONMUMUZAYUOHHBIX MOOEEl.

BcneactBue aHTPONMOreHHBIX W NPHUPOAHO-KIMMATHYECKHX (PAKTOPOB
OBLT CEepPbE3HO HAPYIIEH €CTECTBEHHBIN THAPOIOTHIECKHN pexuM peku Cwipa-
pps. B 1ensx ymydimeHus: 9K0JIOrHYecKord M COMaibHO-3KOHOMHYECKON 00cTa-
HOBKHM B JIeTIpeCCUBHBIX paiioHax [Ipuapainbs paspabarbiBancs MPOEKT WHTETPU-
POBaHHOTO YIpaBJICHUs] BOAHBIMH pecypcaMy NpH nojaep:kke HaydHoro xomu-
teta HATO «Hayka Bo uMst Mupa». B paMkax HaHHOro MpoeKTa IMperycMaTpH-
BaJIach BBIPAOOTKA HKOJOTHUECKH OE30MACHBIX M SKOHOMUYECKH 3(P(EKTHBHBIX
MIPOEKTHBIX PEUICHUI BOJOYCTpOIiCTBa AEIbTH HA OCHOBE MPOBEIECHUS KOMILJICK-
ca TOJIEBBIX 3KCIEPHUMEHTAIBHBIX Pa0OT, UCIIONB30BAHUS JNAHHBIX ITUCTAaHLIMOH-
HOT'O 30HOUPOBaHUS, Pa3padOTKH HIMUTALMOHHO-ONITUMH3ALMOHHBIX MOJIEIICH.

Jinst ynydmieHuss CUCTeMbl YIpaBieHUs U 3QQEKTHBHOTO HCIOIb30BaA-
HUSI THIIPOPECYPCOB B JENBTOBON cHcTeMe ObUia pa3paboTaHa HepapXUUECKH
OpraHM30BaHHAs CTPYKTYypa O3EPHBIX cUcTeM AenbThl p. Ceipaapen [1], Ha oc-
HOBaHUM KOTOPOH co3faHa cTpykTypa Oasel manHbIX (BJ]), opuenTHpoBaHHas
Ha WH(pOpMaIMOHHOE O0ecreYeHne pa3padaTbiBaeMOro KOMIIEKCa WMHTAIH-
OHHO-OIITHMHU3AIIHOHHBIX Mojieel [2].

[IpuMeHeHne METOI0OB MaTEMAaTHYECKOTO MOJEIMPOBAHUSA B IMPOEKTE
npeabsBisieT ocoOble TpeOoBaHUS K HCXOAHOM nH(popManuu — paspabotke b/l
LlentpanbueiM noastueM b/l sBisieTcs «uHbopManmoHHbIH 00beKkT». Kaxkmomy
00BEKTy B MOMEHT €T0 PerucTpanuy MpUCBAaUBaeTCd YHUKAIbHBIN KO, KOTO-
PBI coxpaHsieTcst 32 00BEKTOM Ha BCEM MPOTSDKEHUH ero cymiectBoBaHus. 1lo-
J00HOE KOIMpPOBAaHME OAae€T BO3MOXKHOCTH OTCJIEKMBATh HM3MEHEHHMsS HHQpa-
CTPYKTYpHl BO BpeMeHH. Kakaomy kojy (0OBEKTY) COOTBETCTBYET TaOiuIa
MPU3HAKOB, OTPaXKAIOUINX MPUHAIICKHOCTh UHPOPMAIIMOHHOTO 00BEKTa pas-
mnuHbM cnosim [TUC u monensm B pasHble nepuoasl BpeMeHd. Best napopma-
176



s B B/l XpaHUTCS B BUAE COOTBETCTBYIOUIIMX HH(OPMAIMOHHBIX CTPYKTYP
(HabopoB TabyNI), IPUBS3aHHBIX K ONpeeieHHbIM 00bekTaM. KoaupoBka 00b-
€KTOB OMHPAETCS Ha TEOPHIO CeTeH, I/ie «nHPOPMALMOHHBIA 00BEKT» SIBISETCS
nHpOPMAITMOHHOW TOUYKOW (B TeopwH TpadoB Ha3pIBAGMON «BEPIIMHON Tpa-
(ha»), a Kaxmast CTpyKTypHas cBsi3b p (B Teopuu rpadoB Ha3piBaeMas «pedpom
rpada») GopMupyercs ¢ HOMOLIBIO Napbl HHOOPMAIMOHHBIX ToYeK (j, k), rae
J —uHbopManMOHHas TOYKa, OTKyJda mocTymaeT moTok. [lomoOHbBIH moaxon
MI03BOJISIET KOPPEKTHO OTOOpPAKaTh MEPAPXHUYECKYI0 CTPYKTYPY «HH(pOpMAIIH-
OHHBIX OOBEKTOB» W AJITOPUTMHYECKUM ITyT€M BBINOIHATH p — HABUTALUIO
MEXIy HUMH. B 9acTHOCTH, eclu p — COOTBETCTBYET BOJAHBIM pecypcam, TO
CTPOUTCSI CETh pacIpeesieHNs] BOAHBIX PECYpCOB MEXIY «HH()OpMaIMOHHBIMU
obbekTamMmy. OOBEKT (CeMEHCTBO OOBEKTOB), KaK IPABIIIO, TIPEICTABISACTCS B
BHZIC OJHON WM HECKOJIBKHX TaONHI] (CIIPaBOYHHKOB), KaKIas M3 KOTOPBIX
COJICP)KUT Ha0OP CBOWCTB (XapaKTEPHUCTHK) 00BEKTA.

Crpykrypa B/l Bkmtouaet B cebst CripaBounuk oObekToB (Tadm. 1), Cripa-
BOYHHK CBSI3eH MEXAy oObeKTamu THIIA «peka» (Tabm. 2), CrpaBOYHUK CBS3EH
MEXIy 00hEKTaMHU THIA «THAPOTEXHUIECKOE COOPYKEHHE C 3aTBOpOM» (Taour. 3),
CrnpaBOYHHMK TEKYILMX MapaMeTPOB BOIHBIX 00BEKTOB (Tadi. 4) u ap. [2].

Tabmuna 1
CripaBoYHUK O0BEKTOB 03CPHBIX CHCTEM
g Ele g
= ¥ | Hanmenosanue Ha pycckom HanmenoBanue Ha =i E‘ %
~ 8 S3bIKE AQHTJIMHCKOM SI3BIKE =3 5 S
S} 3|~ 3
01 Kyanmapumsckas ozepras cucrema Kuandarinskaya lake system  OC

0101 Akkonb Akkol 0O X
0102 MappaMKoJb Maryamkol O P, X

0103 AnTeIHKOJIB Altynkol 0O X

0104 IlyGap, IlIaTkoins, XKyanOaneik ~ Shubar, Shatkol, Zhuanbalyk b X, D
0105 Crapoe pycno Kyannapuu-1 Staroe ruslo Kuandarii-1 P

02 Akxkcaiickas OC Aksayskaya lake system ocC

0201 VYrebac Utebas O P X
0202 Tomalikoiab Tomaykol O P, X
0203 Ky6an-Canpipbait Zhuban-Sadyrbay O P, X
0204 Jlaxamsl Lakhaly O P, X
0205 bonbmoii XKanaii Bolshoy Zhanay O P, X
0206 Mamsrii XKanait Maly Zhanay O P, X
0207 Kapaxomb Karakol O P, X
0208 Kosxxambepapt Kozhamberdy b

0209 HMma"koib Ishankol b X0
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0210 Capsikonb Sarykol b X,0
0211 Crapoe pycno Ceipnapuu Staroe ruslo Syrdarii P

0212 Crapoe pycio Kyannapumn-2 Staroe ruslo Kuandarii-2 P

03 Kawmpsicneibacckas OC Kamystybasskaya lake system OC

0301 Koxxkoinp Kokkol b X
0302 JKantepkois Zhaltyrkol b P.X
0303 KokIekonsb Kokshekol b P X
0304 Maknanakonab Makpalkol O P
0305 Paummkonn Raimkol O P,X
0306 JKamaHamikoib Zhalanashkol O P, X
0307 Kaszast Kayazdy 0O X
0308 KpHrbUTABI Zhyngyldy 0O X
0309 Tannerapan Taldyaral b X
0310 KoOukTsr Kobikty b X
0311 Kyns Kuly 0O X
0312 Jlaiikoms Laykol O P, X
0313 Kawmsicieibac Kamystybas O P
0314 Kanan Kenecappix Kanal Kenesaryk P

04 Axmratayckas OC Akshatauskaya lake system OC

0401 Ilaxait Shakhay b X
0402 KoraHKoIb Kotankol O P,X
0403 IloMuIIKOIH Shomishkol O P,X
0404 Kapakonp Karakol O P
0405 Kapakonp Karakol b X
0406 Axmaray Akshatau O P
0407 Kanan Akmraray Kanal Akshatau P

0408 Kanan Apnana Kanal Ardana P

05 ITpumopckast mpas. OC Seaside right-bank lake system OC

0501 Axxkap Akzhar b X
0502 Tymebac Tushchebas O P, X
0503 Caprepenb Sarteren 0O X
0504 Ecenbaii-barmakTst Esenbay-Batpakty b X
0505 Hacockonb Nasoskol b X
0506 AiimekeH Aymeken b X
0507 Taxenun Tazhedin 0O X
0508 Jomanak Domalak O P
0509 Kapamanan Karashalan O P, X
0510 baiicaps! (kanan Jlomanak) Baysary P

06 IIpumopckas neBobepexxnast OC  Seaside left-bank lake system OC

0601 Axbacts Akbasty b P,X
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0602 VYmaiasH Ushaydyn b X
0603 Korainst Kogaly b X
0604 Hayma Nausha b X
0605 Kputangpst Zhylandy b X
0606 Kaptma Kartma b X
0607 KapaxampItr Karakamysh b X,0
0608 Kywumsic Kuilys b X,D
0609 JKappikkoib Zharykkol b X
0610 basn Bayan O P, X
0611 JKanrsuisimrapain Zhangylysharal b X
07 Manoe mope Small sea M P
08 Bonbmoe mope Big sea M
09 Ceipnapsd Syrdaria P
0901 no Kazanmuuckoro ruapoysna
0902 ot Kasanuuckoro 1o AMaHoT-
KEJIbCKOI0 THAPOY3Jia
0T AMaHOTKEIILCKOTO JI0
0903
AKJIAKCKOTO THIIPOY3Jia

Ilpumeuanue: OC — o3epnas cucrema, b — Gonoro, P — pexa, O — o3epo,
M — mope, P — peibHOe, X — X0351iiCTBEHHOE, D —IKOJIOTUYECKOE.

Cratyc o0BeKTa:

Poionoe — BomoeMbl co cpenHel riryouHo 2,5...3,0 M, ¢ MUHEepamu3a-
umeit He Gomee 8...10 r/AM’, ¢ HEPECTOBBIMH M HAIYIbHBIMH ILIOMIAAMH, C
BO3MOXXHBIMU BO300HOBIISIEMBIMH €CTECTBEHHBIMH pPHIOOpECYpCaMH MECTHBIX
BHUJIOB, @ TAK)KE UCKYCCTBEHHOE 3aphIOJICHUE U OTJIOB PHIO.

Xozaiicmeennoe — BO0eMbl U 00JI0Ta C 3aJIMBHBIMH NIPHOEPETOBBIMHU
moiiMamMu co cpemHeid TmyOmHOW 1,5...2,5 M, MuHepanuzamueidr He Oolee
2,0...4,0 /M’ ¢ LENbio MOJIYYEHHsI CTPOUTENBHOIO U TOIUIMBHOIO KaMBIIIA,
NacTOMIl M CEHOKOca JUIS XKMBOTHOBOJCTBA, DPa3BEJCHUS BOJOILIABAIOIIMX
MITHII, BO3MOKHOCTH 0aX4eBOJICTBA U OTOPOJIHUYECTBA.

DKonozuueckoe — 6010Ta U 3aJTUBHBIE TUIOLIAIN CO CpeIHEeH riyOnHON
1,0...1,5 M, B OCHOBHOM Ha OCYIIIEHHOM JTHE BOCTOYHOT'O MOPCKOTO TIO0EPEXbs,
JUISL CMSITYEHHS HETaTUBHBIX MOCIIEACTBHI, BO3MOXKHOCTH CO3JaHMs apeana JIs

NOAACPKKH INKUX JKUBOTHBIX U IITHULI.
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[pousBeneHo 00CIEIOBaHKE BOAOXO3IHCTBEHHOW MH(PACTPYKTYPHI JIEIThb-
TBI C OIpPEACICHUEM OCHOBHBIX MapaMETPOB €CTECTBEHHBIX MPOTOK M UCKYCCTBCH-
HBIX KQHAJIOB, a TAKXKE BOJAOPETYIUPYIOIIUX THAPOTEXHUICCKIX COOPYKECHHUI.

BonoxozsiictBerHas MH(paCTpyKTypa NeTbThl BKIIOYAET BOAOpACIpe/ie-
JIUTENTHFHYIO CETh — ECTECTBEHHBIE MTPOTOKH U NCKYCCTBEHHBIC KaHAJBI B 3eMIITHOM
pycIie, BOJOPETyIUPYIOIIAE COOPYKEHUSI — TPyOUaThiec OSTOHHBIC BOJIOBBIITYCKU.

Tabnuna 2
CripaBOYHHK CBSI3EH MEKIY OOBEKTAMH THIIA «PEKa
o Akcaii-Kyarnapunackoit OC
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0901 0101 3,00 1,00 0,09400 28,60 9,08
0101 0102 3,00 1,00 0,09400 28,60 9,08
0102 0105 3,00 1,00 0,09400 28,60 9,08
0211 0202 3,00 1,00 0,00006 30,60 0,7
0209 0210 3,00 1,00 0,02800 28,60 5,0
0211 0203 12,00 1,00 0,00002 36,80 11,1
0212 0209 3,00 1,00 0,00002 33,30 1,5
0207 0212 3,00 1,00 0,09400 28,60 9,08
0209 08 3,50 1,00 0,00110 32,10 2,2
0210 08 4,50 1,00 0,00027 33,30 7,3
0212 08 3,00 1,00 0,09400 28,60 9,08
0104 08 3,00 1,00 0,09400 28,60 9,08
0902 0305 14,00 1,00 0,00041 37,40 29,1

BrisiBeHNE KONWMYECTBEHHBIX XapaKTEPUCTHUK TUAPABIMYECKUX CBS3EH
MEXIy BOZOEMaMH O3EPHBIX CHCTEM SIBJIAETCS HEOOXOIMMBIM KOMIIOHEHTOM IS
COBCPHICHCTBOBAHUA CUCTEMbI YIIPABJICHWA BOJHLIMU peCypCaMH B JCJILTC CI)Ip-
Japbu. Pe3yJ'II)TaTBI ITOJICBBIX O6CJIGI[OB3HHI>1 BbIABWIIM B LEJIOM HCYOOBJICTBOPU-
TENIBHOE COCTOSIHUE OOBEKTOB BOJOXO3SMCTBEHHOW HHQPACTPYKTYPHI JETBTHI.
MHorue 1uTo3b! Ha KaHanax ObUIM pa3pyLIeHbl BECEHHUMH JIEA0X0AaMHU M TTOATIO-
paMH BOIBI C O3€pHBIX CHCTeM. PEMOHT M TeKyasi MpoQuiiaKTuKa u3-3a OTCYT-
CTBUSL CPEICTB HE MPOBOIWINCH. [IpormyckHasi CIOCOOHOCTh KaHAJIOB YMEHBIIIU-
Jach M3-3a 3apacTaHMs PACTHTENBHOCTHIO, 3aWIMBAHMS JHA U 0OpyIIeHHs Oepero-
BoM Hachlmu. [lomada Boabl U3 p. CeIpAapbH B 03€pHBIE CUCTEMBI OCYIIIECTBIISIETCS
C MOMOIIBIO JaM0. OTKPBITHE U 3aKPBITHE JaMO OCYILECTBIISIETCS HECBOEBPEMEHHO
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M3-32 OTCYTCTBHSI CPEACTB M BOJA HAa CHUCTEMBI MOCTYIAaeT HeperyispHo. Yacto
BpPEMCHHBIC J1aMObl Ha KaHalaX pPa3MbIBAIOTCS, M BOJAA OOpaTHO MOCTyHaeT B
p. Ceipaapsio, TEM CaMbIM HApYIIASTCS BOJHBIN PEKUM O3EPHBIX CUCTEM.

Ucxonnast wapOpMAanns TSI OMEHOK MPOMYCKHON CHOCOOHOCTH BOO-
pacupenenuTeNnbHON CETH B BOIOPETYIHPYIOMNX COOPYKEHUH MOydeHa B XO-
JIe TIOJICBBIX TMIPOJIOTHUECKUX paboT B aenbre Chipaapbu.

Tabnuma 3
CripaBOYHHK CBsI3€H MEXYy 00BEKTAMH TUIA «THIPOTEXHUIECKOE COOPYKEHUE
¢ 3aTBopom» 1o Akcaii-Kyannapunackoit OC
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0101 0205 57,97 1,00 4,1
0105 0103 57,16 1,00 3,5
0105 0104 58,01 1,00 2,6
0103 0207 55,25 5,40 2,00 39,7
0901 0211 58,00 3,00 1,50 6,0
0901 0201 58,20 3,00 1,50 6,0
0203 0204 57,14 12,00 2,00 54,5
0204 0205 57,48 9,00 2,00 26,7
0205 0206 55,63 9,50 1,50 51,6
0206 0208 55,50 1,60 1,00 1,5
0206 0207 55,25 5,40 2,00 14,4
0206 0212 55,25 5,40 2,00 14,4
0101 0205 57,97 1,00 4,1

[Mony4eHsl MOpHOMETpHUECKIEC XaPAKTEPUCTUKKM U BOJHO-COJNIEBOH pe-
JKUM I10 OCHOBHBIM BOJIHBIM OOBEKTaM JICJbThl B COCTABE IIECTH UCCICAYEMBIX
03epHBIX cucTeM (Tadu. 4) [3, 4].

Ha ocHOBaHMM JaHHEIX ITOJIEBBIX 0OCIIEIOBAHMI U KOCMHUYECKOTO 30H-
JUPOBaHUS pa3paboTaHa UMHUTAIIMOHHAS MOJIENb BYKEHHS BOJHBIX MOTOKOB B
nenbre p. ChIpJapby, BHIMOIHEHHAS B BUJIE IIECTH B3aUMOJICHCTBYIONIUX 03€p-
HBIX CHCTEM, BKJIIOUAIONIMX 53 BOAHBIX 00bekTa. Ha puc. npusegeH pparMeHT
MMUTAIIMOHHOW MOJIENH JBMKEHUS BOJIHBIX TIOTOKOB B JienbTe p. Chipaapsu s
OJTHOM W3 IIECTH 03EPHBIX CUCTEM — KaMBbICTBIOACCKOH.
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CrpaBOYHUK TEKYIINX MapaMEeTPOB BOJHBIX OOBEKTOB
no Akcaii-Kyannapunnckoit OC

Tabnuma 4

=
< = < 2“ , = f ET"‘
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) = % . g © 02) g 2o 83
= g S 9 =R g o 2a
~ < & o = 3 ~ § m
0101  04.2005 60,61 9,9 23,2 1,9 0,55
04.2006 61,82 12,0 1,59
0102  04.2005 67,36 30,2 54,8 1,8 1,54
07.2005
10.2005 66,08 21,6 3,61
03.2006
04.2006 59,94 25,0 2,98
0103  04.2005 58,56 8.9 13,2 1,5 1,73
10.2005 57,16 5,0 3,81
04.2006 56,50 2,0
0104  04.2005
07.2005
10.2005
0201  04.2005 63,00 52 11,9 2,3 1,03
07.2005 61,70 3,2
10.2005 61,92 3,6
04.2006 5,0
0202  04.2005 66,91 34 8.4 2,5 1,04
07.2005 66,60 2,0
10.2005 65,50 2,2
04.2006 3,0
0203  04.2005 59,27 41,8 59,4 14 0,64
07.2005 57,37 10,1
10.2005 57,87 20,7
04.2006 58,14 23,0 0,69
0204  04.2005 59,15 60,6 50,2 0,8 0,79
07.2005 58,16 13,5
10.2005 58,79 27,3 1,29
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umdpammu 06osHaYEHbI:

TKyne . kaWan 1 BPC Kenec 5 BPCCoeenkapma 9 BPCTanpeiapan 13 npotoka KyTymcsik
— buan4eCKan CBAIL 2 BPC Anmamkapma 6 BPC Goser 10 BPC Kynb! 14 npotoka Xaiibuke
B><1  nporoka 3  BPC BexGayn 7  npoToka Paum 11 BPC Xacynan 15 npoToka TypcbiH
P popoperynupylowee coopyxehmne (BPC) 4 BPCKokwe (3wr) 8 BPC Taynmxapma 12 BPC Keparap 16 npotoka KapGoret
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Puc. — Umumayuonnas mooenv 08udicenus B0OHbIX NOMOKOE 6
Kamvicmuibaccroii ozeproil cucmenme.
PaboTa BeIlIONTHEHA B paMKax MeXIyHapoIHOro mpoekrta «MHTerpupo-
BaHHOE YIPaBJICHUE BOJHBIMHU PECYpPCaMH B LIEISIX BOCCTAHOBIICHUSI BETIaHIOB
Apainsckoro mopst (CeBepHast 4acTh)».
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