oA RIOHAR B0ric e,

HayuHble 3anucku
HUL, MKBK

N2 12 2021

O.U. DwuaHoB

AHanus 1 oueHKa
KauyecTBa BOAbl
peku AMyaapbu




Hay4yHo-uH(popMaliMoHHbBIN IEHTP
Mex’rocyapCTBEHHOM KOOPIAUHALIMOHHOW BOJIOXO35MCTBEHHOU KOMUCCUU

[lenTpanpHol A3umn

Duryanos O.U.

AHAJIN3 N ONEHKA KAYECTBA BO/JbI
PEKU AMYJIAPBU

Tamkent 2021






BBenenue

B cBf3M ¢ yBEIMYEHHWEM HACEJIIEHUS, 3KOHOMUYECKUM Ppa3BUTHEM,
WHTEHCUBHBIM Pa3BUTHEM OPOILIAEMOT0 3€MIIENIENINS U U3MEHEHHEM KJIMMAaTa B
OyAymieM OXHIAeTcs TOJbKO YCHJICHHE HANpsSHKEHHOCTH B  00JacTH
oOecrieueHnsT HEOOXOIMMBIX BOJHBIX pecypcoB. Kpome Toro, mcmosib30BaHUE
BOJIHBIX PECYPCOB MPUBOAUT C OJHOM CTOPOHBI, K MHTEHCUBHOMY OTOOPY BO/IbI
U3 BOJHBIX MCTOYHHMKOB, a C APYrod — K cOpocaMm B peKy M IPYrue BOJOTOKH
HEOYHUILEHHBIX CTOKOB M KOJUIEKTOPHO-IPEHAXKHBIX BOJ WM HEAOCTATOYHO
ouunIieHHbIM copocam. [Ipu 3ToM mpobiiemMa kadecTBa BOJBI CTAHOBUTCS 0CO00
AKTyaJIbHOM.

JIns OIEHKH KadyecTBa BOJABI B peKax W BOJOEMAX HMX PA3JCiAIOT IO
3arpsA3HEHHOCTH Ha HECKOJbKO KiaccoB. Kiacchl OCHOBaHBI Ha HMHTEpBajax
uHaekca  3arpssHEéHHOcTH  Boabl  (M3B), mpeacraBusomero  coboi
arperupoBaHHbBIA TOKa3aTeslb, OCHOBAaHHBI Ha HECKOJBKHX (DaKTOpax, TaKUX
KaK  KOHILIGHTpAlMsl  3arps3HSIONIUX  BEHIeCTB  (HUTPATOB, HUTPUTOB,
aMMOHHUMHOTO  a30Ta, TSOKENBIX MeETauioB, HePTEnpoaykToB U Jp.),
XapaKTEPUCTUKNA TUAPOOMOHTOB, TPOPHOCTH M CANPOOHOCTh BOJOEMOB.
KauectBO BOABI — 3TO XapakTepUCTHKA COCTaBa UM CBOWCTB  BOJBbI,
onpeAesonas MPUTroIHOCTh €€ JJIsi KOHKPETHBIX BHI0OB BOJAOMOJIb30BaHUS.

[ToatToMy BOma — TIPUOPUTETHBIM M JKU3HEHHO BAaXXHBIM pecypc,
00eCreunBaOIINA KaK yCJIOBUSI MPOKUBAHUSA W 3JI0POBbS HACEJICHUS, TaK H
COIMAJIbHO-IKOHOMHYECKOE pa3BuTHE oOIiecTBa B 1menoM. OYeBUIHO, YTO C
TOYKHU 3PEHHUSI MPOTHUBOACUCTBUS MHGEKIHUSAM BoOJa HE0OXOaUMa, BO-TIEPBBIX,
JUIS TIOJIEp KaHUsl JKM3HEHHO BaXKHBIX (PYHKIMM dYeloBeKa, BO-BTOPBIX, IS
cOOJIIOICHUSI CAHUTAPHO-TUTUEHUYECKUX HOPM.

HecMmoTpss Ha mpuHMMaeMble B Y30€KHUCTaHE MeEphl MO O0ECHEeYeHUIO
HACEeJICHUSI KAa4eCTBEHHOM IIMTHEBOM BOJOM, CHUTyallMsl Jajeka OT Hjeaa.
OaHUM M3 OCHOBHBIX MCTOYHHUKOB (DOPMHUPOBAHUS MOBEPXHOCTHOTO CTOKA B
V30ekucrane sBusercs pexka Amyznapbs. [[oBepXHOCTHBIE BOJHBIE PECYPCHI
CKJIQ/IBIBAIOTCS W3 MOCTYHAIOUIMX IO peKaM M3 TOPHBIX 00JacTel cocemHuX
roCy/1apCTB U PECypcoB, (POPMHUPYIOMIUXCS HAa TEPPUTOPUN CTPAHBI.

B. AmuxanoB, A. XynaiiGepraHoB' MOKa3hIBalOT, YTO II0 BEIHYHHE
uHJeKca 3arpsizHeHust Boabl (M13B) kauectBo BoJ AMyaapbu BO BCEX CTBOpax
COOTBETCTBYET 3-My KJacCy yYMEPEHHO 3arpsi3HEHHbIX BoJ. B cpegHem peka
MMeeT MUHepaIn3aImio 962,8 MI/aM’, BMecTe ¢ TeM COJepIKaHHe COllel B BOJIe

! Anuxanos B., XynaiiGepratos A. «BIaromnpusTHas SKOIOTHS — MPOYHAS] OCHOBA POTUBOICHCTBHS
pactpoCTpaHCHHIO BUPYCHBIX HH(EKIHi, ra3eTa «[IpaBaa Bocroka» Nel10 ot 26.05.2020.



peku koyiedneTrcs mno TedeHuto. Hampumep, B myHKTe Topona Tepmesa
coctasisier 714,6 Mr/aM’, a HUKE TI0 TEYCHUIO B ctBope Hykyca Bo3pacTtaer 10
1313,2 MF/,Z[MS. Munepanu3anus BOJIbl HECKOJBKO BO3PAacTaeT B MEPHUO] MEKEHU
(916,3-3255,0 MF/ILM3) U CcHUXaerca B monoBojabe (378,4-622,9 MF/,Z[M3).
ConepxkaHue OpPraHMYECKUX BEIIECTB [0 XHUMHYECKOMY IOTPEOICHUIO
kuciopona (XIIK) B crBope Tepmesa B cpemneMm cocrapisier 19,8 mr/mm’,

YBEJIMYHMBASACH K YCTBIO 710 43,79 mMr/nm’.

10.C. KamanoB oTMedaeT’, 9TO B pEIICHHH NPOOIeM YIpaBJICHHS
TpPaHCTPAHUYHBIMU BOJaMH, MpoOjemMa KauecTBa BOJ HE 3aHHMaeT IOKa
OPUIMYECTBYIONIETO el Mecta. BMecTe ¢ TeM moka3aTeib YHUCTOTHI BOJbI
ABIIAETCA KIIOYEBBIM, BCEOOBEMIIIOINIMM HHIUKATOPOM COCTOSIHUSI BOIHOTO
MEHEI)KMEHTa KakK BIOJb OJHOW PEeKH, TaKk U BO BceM OacceiiHe B 1enaoM. Eciu
MIOCTaBUTh 3a/7ady HEYKIOHHOTO TIOBBIIICHHUS KadecTBa BOJBI B 0003pHMOM
OyaymieM, TO MOXHO TOBIHUSATh Ha YIpaBlIeHHWE BOJOW Ha BCEX JTamax ee
noTpebIeHus — OT 3a00pa YMUCTOM BOBI U 10 COpoca OTpabOTaHHBIX BO/I.

Boanblie pecypcbl AMyaapbu

B HacTosmiee BpemMsi MEKIOCYJAapCTBEHHOE YNPABICHHE BOJHBIMU
pecypcamu OacceilHa pekd AMyIapbh OCYHIECTBISETCS TOJBKO YETHIPbMS
cTpaHamu®, Ge3 yuactus Adrammcrana. Ilocne pacmaga Coserckoro Corosa
Keipreizcran, Tamxukuctan, TypkMeHuctan u Y30€KHCTaH MNPUIUIA K
JIOTOBOPEHHOCTH, YTO COXPAHAT «CIOXKUBIIYIOCS CTPYKTYPY U TPHUHIIMIIBI
pacrnpeziesieHus1» BOJHBIX peCcypcoB B OacceiiHe peku AMyAapbu.

Amynapbess — HamOosee BomoHOcHasi peka LleHtpanpHoil Asuu. Ona
pacrnonaraercsa Ha mpoctopax Apano-Kacnuickoll HU3MEHHOCTH, CTEKas C rop
[lamupo-Anasg W mepecekas KpyNHEWIIME NYCTbIHM MHpa — KbI3BUIKYM H
Kapakym. JlnnHa coOCTBEeHHO AMyaapbu OT €€ 00pa3oBaHUA CIUSHUEM JBYX
OCHOBHBIX NpUTOKOB — [IsHmxa n Baxma 1415 kM, ot ucroka Isamxka 2540 km.
bacceiilH pekum Amynappu pacnoyiokeH Ha Tteppuropun  Keipreicrtana,
Tamxukucrana, Y30ekucrtaHa, TypkmeHUCTaHa U ceBepHOro AdraHucTaHa.
Paznuuaror «Oonbmioit» OacceiiH AMyJapbH, KOTOPBIM BKJIIOYAET PEKH,
BIIaJIaBIIME B AMyJapbio, HO B HACTOAIIEE BpEMsl yTpaTUBIIME C HEH
THAPOJIOTHYECKYI0 CBsI3b — 3epaBmiad, Kamkamapesi, Myprabd, Temxen
(T'epupym), Atpek, a Taxke peku ceBepHoro Adranucrana — bamx, Xynbwm,
Capeimyns u Kaiicap. «Manbiit» 0OacceiiH AMynapbu, KOTOPBIN SIBISETCS

? Kamanos FO.C. TIpekpalieHne 3arps3HEHHs BOIBI — 33/[a4a COBPEMEHHOTO BOJHOTO MEHEKMCHTA.
I'mo6anpHOE BogHOE TapTHEPCTBO LlenTpansHoit A3un n KaBkasza

? Cornamenne «O coTpyaHIUECTBE B Chepe COBMECTHOTO YIPABIEHHS HCIIOTb30BAHAEM H OXPAHOit
BOJIHBIX PECYPCOB MEKIOCYJaPCTBEHHBIX HCTOYHUKOB», AnMatsl, 1992 r.



PEIMETOM HACTOSIIEr0 aHaliu3a M OJIHOBPEMEHHO OOBEKTOM YIPABIICHUS
MKBK, BkiitouaeT BOJIOCOOPHYIO IUJIOLIAb U 30HY BIMSHMS CTBOJIA PEKH U €€
OCHOBHBIX NpUTOKOB — [lsHmka, Baxma, Kynaysza, Kapupnurana, Illepabana,
CypxaHaapbu.

Amynapes Oepét Hauwano B Tamxkukucra"e, rae dopmupyercs 74 %
ctoka, B Keipreizcrane — 2 %, Adranucrane u Upane — 13,9 %, 3aTtem Teuér 1o
rpanuiie Adranucrana u Y30ekucTtaHa, OTKyaa npuxomuT 8,5 %, mepecekaeT
tepputoputo Typkmenucrana — 1,7 % u BosBpamiaercs B Y30eKHCTaH, TJe
BIIA/IA€T B ApajbCKOE MOpE.

Hctokom AMypapeu cuutaeTcss peka Baxmkup, Oepymias Hayano u3
nenHuka BpeBckoro Ha ceBepHOM ckioHe ['mHAyKyma Ha BeicoTe 0K0s10 4900 M
HaJ ypoBHEM Mopsi. Hrke 1o TeueHuro pexa HaspiBaeTcsl Baxannapwen, a mocie
coequuenus ¢ pekoit [Tamup — Ilanmxem. HazBanue Amyaapbs peka moiaydaeT
nocie cnusHus [IsHmka ¢ Baxmem. Ee nmputokamu Ha NPOTSIKEHUU NEPBBIX
180 km sBnsitorcst Kynnys, Kabupuuran, Cypxanaapss, Lllepaban, nanee, Ha
npotsbkeHun 6onee 1200 kM — g0 BhajeHuss B ApajbCKoe Mope, AMyaapbs
npuToKOoB HEe uMeeT. Ha atom yuactke okono 40 % ee croka pacxomyercss Ha
opolieHue, ucrnapenue U uHuibTpanuoo. Ha yyactke ot cnusHus [lsHmxka c
Baxmiem g0 r. Kepku xapakTepHoi 0COOEHHOCTBIO TOJIMHBI AMYIapby SBISIETCS
HAJIM4ME psAZla O3EPOBUAHBIX pacimmpeHuid. Pa30uBasch Ha HECKOJBKO
IPOTOKOB, PYCJIO PEKU 00pa3yeT 3/1eCh MHOIOYUCIIEHHbIE OCTPOBA.

[loiiMa pekn MOKpHITA TyrasiMu, T'YCTBIMH 3apOCIIIMH TPOCTHUKA H
HM300MITyeT MHOXKECTBOM o3ep U 00yioT. Ot 1. Kepku A0 TeCHHHBI DIIbIKUK
IIUpUHA JTOJUHBI AMynapbu kosiednercs oT 4 mo 25 kM. Ee mosiorue CKIoHBI
HE3aMETHO CIIMBAIOTCA C OKPYKAIOLIEW MECTHOCTBIO. MexXay TEeCHUHAMU
OnbKUK U TIOSIMYIOH XapakTep IOJWHBI MeHseTcs. Pexka mporekaer 31ech B
KOPEHHBIX MOPOJAaX, MPEICTABICHHBIX INIABHBIM 00pa3oM TOJIIEH MECKOB U
PBIXJIBIX [I€CYAHUKOB TPETUYHOTO Bo3pacta. CKIOHBI JOJHMHBI KPYTHIE,
oOpeiBuCTBIe, BbicOTOM B 10-20 M. Ha »3TOM ywacTke K [OJHMHE pEKH
HEIOCPEACTBEHHO NOAX0AAT necku Ku3puikymoB 1 KapakymoB. Huxke TecCHUHBI
TrosiMylOH 10nMHa AMYyJapbd pacIIApPAETCS OO0 HECKOIbKUX JIECSITKOB
KUJIOMETPOB, CYKHMBasCh TOJBKO y TeCHUH [[kymbIp-Tay m Taxma-Tam. Ha
TOM YYacTKe JOJMHBI COCPEIOTOUYEHO HAMOOJbIIEEe KOIMYECTBO KYJIbTYPHBIX
3€MeJb, OPOLIAEMBIX KPYNHEHIIMMU OpPOCHUTENIBHBIMUA cucTeMaMu. ClloxHas
cuctemMa AaMO MPOTITMBAETCS 31€Ch BIOJIb HU3KUX OEpPEroB peKH, 3alluiias
CEBbCKOXO3SMICTBEHHBIE YTO/bs, OT 3aTOILICHUS BO BPEMs IOJOBOJbSI U 3UMHUX
3aK0poB Jibja. B paiione r.Hykyca oT Amynapen OTXOQUT CiieBa CyXOil pyKas
Hapbsneik (KyHsinapss). B nponuiom yacTe aMyJIapbMHCKUX BOJI CTEKaja IO
HeMy B Capbikambilickyro Bnaguny. Hwxke r. Hykyca, okono r. Taxua-Tamn,
HAauYMHAETCs JeJbTa AMynapbu, MpelacTaBisdtonias coboit crmabo MokaTyro
PaBHUHY, IIEPECEUCHHYI0 MHOXXECTBOM MPOTOKOB.



CornacHo «CBoaHoi 3amucke» (1984), yuTeHHBIM MOBEPXHOCTHBIN CTOK
BCEX BOJIOTOKOB p. AMyAapbu ¢ TOpHOHM obnactu cocrapisieT 77,7 kM /rox. OH
omnpeneseH MO JaHHBIM THUAPOMETPUYECKUX CTaHIUH, PACIOJOKEHHbIX OJIn3
BBIXO/IA PEK M3 TOp M HE HCKAXKEHHBIM XO3SMCTBEHHOM [ESITENBHOCTBIO 3a
49-netHuit nepuon Gakrtuyeckux HadmoaeHuut (¢ 1932/1933-1980/1981 rr.), 3a
uckitoueHneM p. KyHay3, MO KOTOpPOl OTCYTCTBOBAJIM JIAHHBIE PYCIOBBIX
OanaHcoB (hopMUpyeTCs U UCTIOIB3YETCs Ha TEPPUTOPUHN AraHucraHa).

B HumxepacmonoxkeHHON 00y1acTu MOTPEOJICHUsT PEYHOTO CTOKA, B 30HE
COBPEMEHHOIO M IEPCHEKTUBHOTO OPOILICHUSA, JIOMOJHUTEIBHBIMA BOJHBIMU
pecypcaMu SIBJISIFOTCSI HEYUTEHHBIN TTOBEPXHOCTHBIA MPUTOK, (POPMUPYIOIITHIICS
MHOTOYHUCJICHHBIMU, HO TIPH 3TOM HE3HAYUTEIILHBIMUA COPOCAMU CA€BOTO THIIA, &
TAKXKE MOJ3EMHBIN MPUTOK.

B cdhepy MexrocygapcTBEHHOrO ynmpaBi€HHUS U paclpeeieHus] BOJIHBIX
pecypcoB B OacceiiHe AMyaapbu BXOAUT peka AMynapbs U €€ OCHOBHBIC
OpUTOKH — cTBOJbl pek Baxm, Ilsumk u Kadupauran (mansiii OacceitH
Amypnapbn). PacnionaraeMble BOJHBIE PECYPCHI IO peke AMyaapbs OLICHEHBI B
74,07 xM’/roJi, U3 KOTOPBIX 3apery/IHpOBaHHbIC BOIHBIE PECYPChI COCTABIISIOT
62,10 km’/rog. Ilpum momcuere oObeMa pacloiaracMbIX pPECYpcoB B
cootBeTcTBUH ¢ KoppekTupyromiei 3anuckoil BbIUTEHbl 0TOOpHI B AdraHucran
(2,10 KM3/roz[), MOTEPU U3 peK U Bogoxpanuiuil (3,48 I(M3/FOI[) Y CaHIIOITYCKHU
o p. Amynapee (3,15 km’/rox). CpelHEMHOTOJIETHHI PEUHOI CTOK AMyIapbi
cocrasisieT 66,90 kKM>/TojI.

B Oacceiine pexkun AMynapbu OCYIIECTBIISETCS MEXIOCYAapCTBEHHOE
JUMUTHPOBAHHOE BOJOJICTIEHUE — 3TO OCHOBHOE MPUHIUIIUAIILHOE MOJI0XKEHUE,
UCXOsl U3 KOTOPOro, CTPOUTCA MEXIOCYAapCTBEHHOE COTPYIHUYECTBO.
Hauunas ¢ 1992 ropa, yTBepKJeHHE JIMMHUTOB BOJ03a00pOB pa3lielibHO Ha
MEKBETETAI[MOHHBIN ¥ BereTallMOHHBIN MEPUOIbI C YYETOM OXPaHbI IPUPOJTHOTO
KOMILIEKCAa HU30BheB AMYJIapbH, CAHUTAPHBIX MOMYCKOB U cOpoca B ApajibCKoe
Mope ocyuectBiusiercss MKBK, a ux peammzauus — BBO «Amynapbs».
Cratbeit 8 Anmatuackoro coriamenusd 1992 rona Ha MKBK Bo3nokena 3as1aua
Mo «pa3pabOTKEe W YTBEPKACHHUIO JTUMUTOB BOJOMOTPEOJCHUS €KETOJHO ISl
KKJI0M M3 PECIyOJIMK U PETHOHA B TIEJIOM>».

AHnanmu3  paboThI MKBK* B MHOI'OBOJHBIE U MAaJOBOJHBIC TI'OJbI
MOKa3bIBACT SIBHBIC TPOOJEMBI C PABHOMEPHOCTBIO M  CTaOMJIBHOCTBHIO
Bojio0ecreueHus. MiMerores ciy4yau TUCTIPOTIOPIIMU B COKpAIIEHWH BOI03a00pa
rocynapcts. [Ipu BogHOCTH p. AMynapbH BBIIIE pacCUETHOM HE BCETJa yAaeTcs
cobmocti TpeboBaHWEe 00 aKKyMYyJIWPOBAHWW H3JIMIIKOB B BOJOXPAHIIIUIIAX,
YTO NPOUCXOAUT U3-3a OTCYTCTBUS MHOTOJIETHErO perynaupoBanus. llpu

* By myiee Gacceifa AMyIapbi B YCIOBHSX H3MeHeHHs KiuMaTa / [lox o6, pex. mpod.
B.A. lyxoBHoro. — Tamkent: HUL] MKBK, 2018. — 328 c.



BOJHOCTU p. AMyJapbi HUXKE PACUETHOU TAKkKE HE BCEr/la YJaeTcsi 00ECIeUUTh
MPOMOPIIMOHAILHOTO COKpallleHus Bogo3abopa pecnybsuk. Ocobo cienyer
OTMETUTh HEPABHOMEPHOCTh BOJOOOECIEYEHHOCTh MO JIJIMHE PEKU, Koraa
OCHOBHasl TSKECTh MAJIOBOIbSI TPUXOAUTCS HA HU30BbS.

VYBenuueHne UCoab30BaHUs COPOCHBIX M KOJUIEKTOPHO-APEHAXKHBIX BOJ
SBIISICTCS OAHUM U3 HauOoyiee NPOCTBIX U JOCTYHHBIX JUIS pealu3aluu
HanpaBJICHUN  BOBJICUEHMs] BOAHBIX pe3epBoB. Bcero B  Oacceline,
HAaCUMTHIBaeTCs 14 KM® BO3BPAaTHBIX BOJ, U3 KOTOPHIX B 038pa cOpachIBaeTcs
7,39 kM°, a B pycio Amynapsn — 4,94 xm’. TakuM oGpasoM, 10 KpaiiHeli Mepe,
OKOJIO 2 KM’ MOXET OBITh BOBJICUEHO B HCIOJB30BAHHE HENOCPEJICTBEHHO B
BUJE pecypca MpU MHUHEpaTu3allid MeHee 2 T/1 WIM CMEIIEHHEM C
OpPOCHUTEHHOM BOJIOM MPU MUHEpaHU3aIuu o6omuee 2 /7.

5 .
Tpy6enkoBa M.JI. oTmeuaer”, yTo OacceiiH AMyAapbl COCTOUT U3 MSTH
XapaKTEePHBIX YACTEH:

1) Gacceiin pexku IIsaHIXK, KOTOpBIM B CBOIO OY€pelb JETUTCS Ha JBE
pa3MyHbIe B TUIPOJOTMYECKOM OTHOILIEHUHU obnactu: [lamup, oTauvaroniuiics
CPaBHUTEJIbHBIM MHOTOBOABEM, U IOXKHYIO araHCKyl 4acThb OacceiiHa, OUYEHb
MasioBoHyto [Lynbi, 1968];

2) Gacceiin p Baxu;

3) OaccelftHbI peK, CTEKaIOIUX C F0KHBIX CKIOHOB ['uccapckoro xpedrta u
ero orporoB (Kadupnuran, Cypxannapss, lllepaban);

4) Gaccelinbl pexk Kanmkagapeu u 3epaBiuaH;

5) paBHUHHON YacTu OacceiiHa (YCIIOBHO €€ BEpXHEW I'paHULEH MPUHST
ctBop Kepku Ha peke Amynapne).

KoJssiekTopHO-IpeHakKHbIe M BO3BPaTHbIE BOAbI 0acceiiHa AMyaapbu

[To manHBIM mpoeKTa PEER®, Bennunna KOJUIEKTOPHO-APEHAKHOI'O CTOKA
B OacceilHe AMynapbu H3MEpsieTCs, IIaBHBIM 00pa3oM, B YCThEBBIX CTBOpAX
MarucTpajbHbIX  KOJUIEKTOPOB, 4YTO HE TIO3BOJISIET YYUTHIBATH  BECH
dbopmupyronuiics: apeHaxkHbii cTok. B 06bem Bo3BpatHbix Boa KIC (uwnm ee
4acTh) BXOAUT KaK OJHA U3 cocTaBisomux. Jlpyrue cocrapisiomme —
XOJIOCTBIE COpPOCBHI C KAaHAJIOB, OCTATOYHBIA CTOK PEeK (OOKOBOM MPHUTOK IO
pekam).

> Tpy6emxosa M. JI. 3oHanbHbIi cTOK pek LIeHTpaabHOI A3HHI B YCIOBUSX H3MEHSIOMIErOCS KIMMATa
/ ABropedepar aucc. kaua. reorpad. Hayk, Mocksa, 2012,

® ITpoext PEER «Aparranust yIpasIeHHs BOAHBIME PECYpCaMy TPAHCTPAHUUHEIX BOZ Oacceifta
AMynapbH K BO3MOXKHBIM H3MeHeHUsAM Knumara», HUI] MKBK, 2018 r.



Haun6onee nurencusnsiii poct KJIC B Oacceiine AMyaapbu HaOI0qaICs B
nepuoa ¢ 1970 mo 1980 roasl. B 310 Bpems B 6acceliHe pa3BUBaIOCh OPOILICHHE
U CTPOUTENHCTBO ApeHaxHBIX cucteM. C 1980 mo 1990 roasr Ha goHe oOIIero
pocta KJIC konebancst B 3aBUCUMOCTH OT BogHOCTH OacceitHa. C 1990 mo 2000
ron ooveM KJIC nmpekpartun cBoit poct. B konue 1990-x oOumit o6beM 0TBOJA
KOJUICKTOPHO-IPEHAXHBIX W CTOYHBIX BOJI B BOJONPUEMHUKH OacceitHa
Amynapeu noctur 19 KM3/FOI[, a cpequuii ooveM KJIC 3a 1990-2000 romsr
coctaBui 18,2 KM3/F0I[; 00BeM m3Mmensics ot 16 mo 19 KM3/F0I[, HO B IIE€JIOM
Jaxe CHU3WICS (OCHOBHas MpPUYMHA — CHI)KCHHE BOJ03a00pa B KaHajbl). B
tabmuie 1 TpuBOASTCS oOcpemHeHHble gaHHbBle 3a  1990-2000 romwl,
XapakTepu3ymome (OpPMHUPOBAHHE M BOJOOTBEJCHHE BO3BPAaTHBIX BOJ B
OacceitHe AMynapbs — nanHble U3 J[marnoctudeckoro qokiana “PammonansHoe
u 3¢b(}EeKTUBHOE MCMOJIB30BAaHUE BOJIHBIX pecypcoB B lleHTpanmbHON A3um”,
MOJrOTOBJIEHHOM CHENUAIBHON 3KOHOMH4YEeCKOU mporpammoit B LA — SPECA
(OOH, 2000).

B 0Oacceiinax pek [lsumx, Baxm u KadupHuran takoro MHTEHCUBHOTO
pocta KJIC ¢ 1970 no 1990 roast He npoucxoauino. B konme 1990-x romos
oOmuii  00beM OTBOJA KOJUIEKTOPHO-IPEHAXHBIX W  CTOYHBIX BOJI B
BOJIOTIPUEMHUKH Oacceitna Amynapeu B Tamkukuctane coctaBui 3,35 KM3/FOI[.
B cpemnem 3a 1990-2000 rombr o0veM (OpMHUpPYEMBIX BO3BPATHBIX BOJ
CHUBWICH 10 2,55 KM/TOL. CoBpeMeHHBIIT 00BEM  BO3BpPATHBIX  BOJI
TamxukucTana cocraBisier nopsaka 3,5-4,0 KM/TOJI, W3 KoTopsix 3,0 KM —
JPEHAXKHBIC BO3BPATHBIC BOJbI C OpOMIAeMbIX 3eMenb, 0,50 KM’ — GbITOBBIC U
npoMeinuieHHble cToku. B Gacceitnax pek Ilsumk n Baxm KIC ¢opmupyercs
3a c4eT cOpoieHHON BoabI ¢ opormraembix mojei (10-20 %) u npeHaxHOTOo

CTOKa.
Taoauna 1

dopMupoBaHHe BO3BPATHBIX BOJA M BOJ0OOTBeeHNE B OacceiiHe AMyIapbu:
ocpeanenue 3a 1990-2000 roawl, KMs/FOII

Iloka3zarennb Tamkukucran [ Typkmenucran| ¥Y30ekucran |Bcero 0acceiin
1. ®opumpyercs 255 4.05 11.6 18.2
BO3BPATHBIX BOJ| BCETO
B Tom uncie:
- KJIC ot opomenus 24 3.8 10.8 17.0
- CTOYHBIE BOJIBI 0.15 0.25 0.8 1.2
2. Tosroproe 0.07 0.04 2.0 2.11
MCTIOJIb30BaHUE
3. BonooTBenenue Bcero 2.48 4.01 9.6 16.09
B Tom uncie:
- B PEKHU 2.48 0.91 3.37 8.5
- B TIOHIKCHUS 0 3.1 6.23 7.59




B cpeanem 3a 2010-2015 roapl 00beM BO3BpPAaTHOTO CTOKa B OacceifHe
Cypxanmapbu coctaBit 0,96 kM /roa. B cpelHeM TeueHHH B PeKy AMynapbio
orBomutcss KJC ot Kapimuckoit 3oubl mianuposanus (3I1)’ mo FOxuoMy
koJuiektopy, oT byxapckoit 3II mo Ilapcankynsckomy cOpocy (oT o03epa
Conennoe) u o koyiekropam Jlebanckoit 311 (Typkmenucran).

Cucrema xomtekropoB byxapckoit 311 nomumo Ilapcankynbckoro copoca
(I'maBHBII Byxapckuii KOJIJIEKTOP) BKJIFOYAET:

* CeBepo-byxapckuil KOJJIEKTOp — BIIAJAET B €CTECTBEHHOE MOHUKEHUE
Kapaxsip,

* lleHTpanbHblii bByXapcKuil KOJUIEKTOp — pyCcilO peku 3apaBuiaH
(Kapakynbnapen),

* MaxaHKyJIbCKUM cOpoc — mponopkeHue llentpansHoro byxapckoro
KOJIJIEKTOpA — BIajaet B 03epo ColieHoe,

* 3anagHo-PoMuTaHCKUN KOJUIEKTOp — cOpachlBaeT BOJYy B 03€pO
Comenoe,

* IlapayutenbHbldi ¥ JIeHTM3KyIbCKMM — BHamacT B JIEHTH3KYJIbCKYIO
BIIA/IVHY,

* I'naBuebiil Kapakynsckuii — Hanpasisier KJIC B o3epo Conenoe.

Takum oOpazom, tombko wyacth KJC, xotopeiii Qopmupyercs B
Bbyxapckoit 3I1, cOpacbiBaeTcss B peky Amypaapbio. [laHHas 0COOEHHOCTH
3arpyaHsieT nporrosupoBanue cOpocoB K/IC B Amynapbio, MOCKOIbKY OHHU
3aBUCAT HE TOJIbKO OT Bojo3abopa B 3II, BomHoctu pek 3II, HO Takxke OT
TEXHUUYECKUX ocoOeHHocTel TpaHcnoptupoBanusi KJC (IpoTsyKeHHOCTD,
pacxoj, peryJupoBaHue B 03epax) COPOCHBIX TPAKTOB.

OcHoBHBIE KOJUIEKTOpa XoOpe3Ma — TPaHCTPAHUYHBIE MarucCTpaIn
Happsnbik 1 O3epHbId. [[apbsyIbIKCKANA  KOJUIEKTOP MPOXOIUT IO CTapoi
nporoke Jlapbsiiblk ¥ 10 TpaHulbl ¢ TypKMEHHCTaHOM COOHUpAET BO/IbI
JuBankynbsckoro, IllaBaT-AnnpeeBckoro, Yarar-ATaOMHCKOTO U JIPYTUX
KOJUIEeKTOpOB. O3epHblid (M O3epHO-ypaBHUTEIBHBIN) Takke cOOUpaeT 10
rpanuibl ¢ TypKMEHHCTaHOM CTOK KOJUIEKTOpOB (JlayaaHCKuil KOJUIEKTOp U
Ip.), a TaKXe CBSI3bIBaCT B EIUHYK CEThb psA o3ep. B mnuTanum stux
KOJUIEKTOPOB CYLIECTBEHHYIO pPOJIb MIPAIOT OCTAaTKUM OPOCUTEIBHBIX BOJ,
cOpaceiBaeMbIX C mosied opomeHus. CiusiHue apbsibsikckoro u O3epHOro

7 30HBI IIAHUPOBAHKS — OCHOBHBIE 0OBEKTHI BOJOX03AHCTBEHHOTO PAiOHIPOBAHHS Oacceiina
Amynapby, coBnagaonye (MoJIHOCTHIO MM YaCTHYHO) ¢ O0JIACTSAMU CTPaH, YBSI3aHHBIE MEKIY COO0H
10 y4acTKaM Pe4HOM CeTH, B IPaHULIaX BEPXHET0, CPEJHEr0 ¥ HIDKHETO TeUeHUsI AMyZapby, B paMKax
rocyJapcTB 10 BceMy OacceliHy peku AMynapbu



KOJUIEKTOPOB MPOUCXOIUT Ha TeppuTopun Typkmenuctana ([lamorysckas 3I1).
Otn koyutekTopa nonosHsTces copocamu KJIC ¢ Jlamorysckoit 311 u Briagarot
B 03epo CapblKambllll (KaK OJJUH KOJUIEKTOP O] Ha3BaHUEM JlapbsUIbIKCKUI).

Komnekropa KapakanmakctaHa MOXHO pa3feldTh Ha KOJUIEKTOpa
paBoro u jeBoro Oepera. M3 KOUIEKTOPOB MpaBoro Gepera cieayeT BbIACIUTD
I'maBubiii FOxublii komtekTop Kapakammakcrana (I'FOKK), KC-1, KC-3, u3
kosutekTopoB Jieoro Oepera — KKC (Kynrpaackwii), — mo 3ToMy KOJUIEKTOPY
Boja copackiBaercs B 03epo Cynoune. Cocrapnstonumu KKC sBisitores mpaBast
BeTKa 1 ['maBHbIN JIeBOOCPEIKHBIM.

BosBpatnbie Bojbl TypkMeHHCTaHa (KOJIJIEKTOPHO-APEHAXHBIE BOIBI C
OpOILIAEMbIX TIOJEH W CTOYHBIE BOJbBI) MOXHO pa3ACiUTh IO 30HAM
ianupoBanus Jleban, Jlamorys u 3oue ["aparymaapsu (Axanckas, Mapsliickas
3I1). B Jle6anckori 3II u3 cdopmupoBannoro KJIC ceromans okono 75 %
cOpacbiBaeTcsi B AMyAapblo, a OCTaJIbHAsl 4acTb OTBOJUTCS B MOHMKeHUs. B
cpeaaeM 3a 2010-2015 roasl ¢ Jlebanckoit 3II B peky Amypapbio ObLIO
copomreno KJIC okomo 1.4 KMS/FO,Z[, a HampaBJeHo B MoHwkenus — 0.4 KM /TOL.
B Axanckont 311 KJC onenuBaercs B 0.5 KM/ roa, B Mapsl — 1.3 KM3/FOIL, B
Jlamoryse — 2.2 kM’/roft, uToro no TypKMeHHCTaHy 5.8 KM /TOJI, B TOM YHCTIE B
3one Iaparymaapsu — 1.8 kv /roa. OCHOBHBIMH KOJIUTEKTOpamu B Axasckoii 311
sisitotesi: T'KC 1, TKC 5, TBCK, K 1, K 5, K 6, TIIK; B8 Mapsr: 'MK, Ixap; B
Hamoryse: Hapsbsubikckuii (oxoso 60 % KJC 311) u O3epHblii.

I[lo gamneim  HUIJ MKBK?® BO3BPAaTHBIE  BOABI  SIBJISIOTCS
JIOTIOJIHUTENIbHBIM HMCTOYHUKOM PECYpPCOB, HO HU3-3a CPABHUTEIHLHO BBICOKOM
MUHEPAJIM3alMA OHU TaK¥KE ABJISIIOTCS HICTOUHUKOM 3arpsi3HEHUS OKPY>Karolen
cpenbl. CeroaHs okoso 88 % 3TON BOJBI COCTABIISIIOT KOJUIEKTOPHO-IPEHAXKHBIE
BOJIbI, @ OCTaJbHOE — CEIBCKOXO3SIMCTBEHHbIC M MPOMBIIIJICHHBIE CTOYHBIC
BOJIbI. M3BECTHO, YTO Hapsily C pa3BUTHEM OPOIICHUS YBEIUYUBACTCS 00bEM
BO3BpaTHBIX BOJI; HAaOOJIee MHTEHCUBHBIM pOCT ObLT B 1970-1990 ronax.

O6beMbl  Bo3BpaTHOTO cToka B Keipreiscrane wu  Tamkukucrane
3aHUKEHBI, MPUOIUZUTENHHO Ha 1,5 KM | 0,5 KM COOTBETCTBEHHO, Ha 00BEMBI
BO3BpATHBIX BOJ, KOTOphIE€ IIOCTYMAalOT W3 3THUX CTpaH B Y30€KUCTaH H
YYUTHIBAIOTCS Ha ero Tepputopur. [losTromy, 00BeM CTOKa BO3BpPATHBIX BOJI,
chOpMHUPOBAaHHBIN Ha TEPPUTOPUHU Y 30€KUCTaHA, COCTABUT

25,05 — 2 = 23,05 kv,

¥ [lnarHocTHYECKHiT TOKIA/] O PALHOHATBHOM HCIIOIb30BaHHH BOAHBIX PecypcoB B LleHTpaIbHOI
A3sum o coctosuuio Ha 2019 rog, HULL MKBK no 3akazy O9CP, 2020.



Taoauna 2

Pacnpenesienne Bo3BpaTHbix Boj 3a 2000-2017 rr. mo cTrpanam, 1o crarbsaiM GOpMHUPOBAHUSA U pacnpe/ieeHUs CTOKA, MJIH.M

®opMHUpOBaHUE Pacnpenenienne
B r.u: B r.u:
Crpana Bcero CrtouHble BOJBI OT KIIB ot Beero B osepan Tosroproe
copoc B peku MIPUPOJIHBIE MCIOJIb30BaHuUE ISt
IPOMKOMOBITA OpOILIEHUs OHVBKCHIS opoICHs
Ka3zaxcran 1478 138 1340 1478 847 104 527
Kbipreizcran 414 56 358 414 229 47 138
Tamxukucran 2699 188 2510 2699 2581 0 118
- no Ceipaapee 426 18 409 426 310 0 117
- o Amynapee | 2272 170 2102 2272 2271 0 2
TypkmeHucran 6141 234 5906 6141 955 4926 260
Y36ekucran 25045 5936 19974 25045 13061 9355 2628
- o Ceipmapee | 12945 3919 9548 12945 8868 2090 1987
- mo Amynapee | 12100 2017 10425 12100 4193 7265 642
Bcero 35776 6553 30088 35776 17672 14432 3672
Ceipmapps | 15263 4131 11654 15263 10253 2241 2769
Amynapbsa | 20513 2422 18433 20513 7419 12191 903




MakcuMalibHbI€ 3HaUeHHsI 00beMa BO3BPATHBIX BOJ HAOIIOAIUCh B TOJIBI
MaKCHUMaJIbHBIX BO03a00poB. Tak B mepuosa 2003-2005 rogoB npu Bojo3adope
113-121 kM’ dopmupoBanoch 36-37 KM’ BO3BPATHOTO CTOKA. MHHHMAIIbHBIN
BO3BpaTHBIN CTOK HaOonancs B MmajgoBoaHoM 2001 roay — 32,1 KM-.

VYaeneHeli 00BbEM JApEHAXXHOrO CcToKa (opMupyeMoro B OacceliHe
Amynapsn konebuercst ot 3,5 Teic. 10 12,7 Thic. M° Ha rekrap. Ilo Gacceiiny
Criprapsy ot 1,7 Thic. 10 8,3 Thic. M° Ha rekTap. IIpH 3TOM 1O OTHOMIEHHIO K
CpemHeMHOroJieTHeMy roay mo OacceitHy Amymapeu 37 % cOpachiBaeTcs B
CTBOJI PEKH M MOBTOPHO Hcmonb3yeTcs, 60% B 3aMKHYTBIE 03€pa U TOJBKO 3 %
ucnoip3yetcs Ha opoieHue. [lo 6acceitny Coipiapbi COOTHOLICHHE JIPYroe —
60 % croka cOpacsiBaeTcsa B cTBOJ, 21 % B moHmwxkeHus u 19 % ucnonb3yercs
Ha opolleHue. X0oTs M0 OI[EHKE BO3MOKHOCTH IPUMEHEHHUS 3TUX BOJI B PErHOHE
OpUBEACHO OOJBIIOE KOJMYECTBO HAYYHBIX M BHEJIPEHYECKUX paldoT
(A. Ycmanos, X. Sky6os, O. Uembapucos, 1.C. Paboues, A.I'. badaeB u np.),
YEeTKUX HOPMATUBHBIX JOKYMEHTOB W TIPaBWJI 1O HMX HCIOJB30BaHUIO HE
MMEETCI HU B OJHOM cTpaHe. bojee TOro, NOCTENEHHBIM ypPE3aHUEM
(MHaHCUPOBaHUSI Ha XMMUYECKUN aHAIU3, KOJUYECTBO/YacTOTa MPOO U COCTaB
aHanKn3a (COKpAILEHHbBII BMECTO MOJHOTO0) 32 MOCIEIHUE TOAbl COKPAIIAIHCH.

Bo3BpaTtHble  BOIBI  SIBJSIFOTCS  CYILIECTBEHHBIM  JOIOJHHUTEIbHBIM
pesepBoM i ucnoJsib3oBaHUsA.  OIHAaKO  BBUJAY ~MX  IOBBILIEHHOH
MUHEpaIU3al11, 3TH BOJBI SBJISIOTCA B TO K€ BPEMS U IJIaBHBIM MCTOYHHUKOM
3arpsiI3HEHUS] BOJHBIX OOBEKTOB U OKpyKaromew cpeapl. OrpomMHbIE 00BEMBI
dbopMHpyeMOTO  JIPEHAXKHOTO CTOKa B  KpymHbIX Kkoymektopax (CBK
“Auuukkyns”’, FOI'K u 1p.) yBenuuuBaeT BMecTe ¢ HUMH COPOCHI paCTBOPEHHBIX
COJIEM B peuHbIe CUCTEMBI. [Ipr 3TOM BO3BpaTHBIM KOJUIEKTOPHO-IAPEHAXKHBIN
CTOK, cOpachIBaeMblii B PEKH, PACLEHUBACTCS KaK YBEJIWUYEHUE OPOCUTEIBHON
CIIOCOOHOCTH PEUYHBIX CTOKOB MJIM PacloJlaraéMbIX BOJAHBIX pecypcoB. B cxemax
KOMILJIEKCHOTO MCIOJIb30BaHUsl W OXpaHbl BOJHBIX pecypcoB (KHWOBP)
OacceilHa ApaibCKOTO MOpS, COCTaBJIEHHBIX NPOEKTHBIMU HWHCTUTYTAMHU
(CorozBoamnpoekt, Cpeaa3runpoBOIXJIONOK, Y3THIPOBOJAX03 M JIp.) 32 CYET
BO3BPATHOT'O CTOKAa JIPEHAXHBIX BOJ MPOTHO3UPOBANACH BO3MOXHOCTb
MOBBIIICHUS] OPOCUTEIFHON CIIOCOOHOCTH PEYHBIX CTOKOB /10 15-20 %.

OnHako Takoe «IMOBTOPHO-MPOKATHOE» HCIIOIb30BAHUE U YBEIWYEHUE
pacnoJiaraéMbIX BOJHBIX PECYPCOB YEPE3 CTBOJI PEK <«IIOJIE3HO» TOJBKO JI0
ONPENENICHHOIO0 Mpelesa WX BO3BpaTa, 3a YEPTOM KOTOPOrO OHO HAHOCHT
00bIION yuiepd HE TOJBKO HHUTHEBOMY BOJOCHAOXKEHUIO, HO W JIPYrHM
OTpacisiM HAapPOJHOTO XO3SHUCTBA. DTO CBSI3aHO TJIABHBIM 00pa3oM C BO3BPATOM
OONBIIMX OOBEMOB COJICH M YBEIWYEHHEM MUHEpAIM3allud PEYHBIX BOJ B
cpeaHeM u HuxHeM Teuenuu 1o 0,9-1,3 r/n1 (B manoBoanbie rojabl — j10 1,5 /1,
npotuB  0,5-0,7r/mn B 1960-1965 r1r.). B pe3ynaprare CTOXaCTUYECKOTO
PUMEHEHUS STUX BOJI HA OPOLIEHUE UMEET MECTO 3aCOJICHHE 3eMelb, 0COOEHHO



Ha OpOIIAeMbIX MacCHUBaX CpPEIHEr0 W HIKHEr0 TEUYEHUs, CHIDKAETCS
POU3BOJAUTENILHOCTh 3eMu. OrpoMHOE KOJIMYECTBO BOJ, COpachiBa€MbIX B
peku 0e3 BCSIKUX JIMMUTOB M OIPAHUYEHUMN, MPEBPAIIAECT XOPOIIUE MPECHbIE
BOJIbI B CTAOOMHUHEPATM30BAHHBIE U TPYAHO UCIIOIb3YEMBIE JIJIS JIFOOBIX HYK/I.

3a mocienHuUE TOAbl BCIEACTBHE BBIXOJA U3 CTPOA JIpEHaXka U
HEJ0CTATOYHOIO KOJMYECTBA PEMOHTHO-IKCIUTyaTallMOHHBIX paboT (110 HopMam
MOJIaraeTCs €KEroJHO MNPOMBIBaTh 7 % 3aKpbITOro ApeHaxa, a (aKTUYECKU
IIPOMBIBAETCS BCETO OKOJO 2 %) yIaydlIeHUs KayecTBa PEYHBIX BOJ HE
HaOmogaeTcsi. DTO CIMOCOOCTBYET HAKOIICHUIO COJIEM M COOTBETCTBEHHO HE
NO3BOJISIET YMEHBIINTh MHUHEPAIU3ALMIO JPEHAXHOTO CTOKAa. B ManoBoaHbIE
roJibl MMOBCEMECTHO YBEIMYMBAETCS HMCIOIb30BAHHE KOJUIEKTOPHO-IPEHAKHBIX
BOJ| HA OPOLIEHUE B YHCTOM BUJE M CMELIEHUN OPOCUTENBHON BOAOW U, KPOME
TOTO, HMMEET MECTO YMEHBbUIEHWE B AT TOAbl JAPEHAKHOTO MOMIYJIS.
«OCHOBHBIMU TIOJIOKEHUSIMA PernoHaibHOM BOJHOW cTpareruu B Oacceiine
Apanbckoro mMops» M. 48 ObUIO MPEAJIOKEHO OCYIIECTBISATH YNPABICHUE HE
TOJIBKO TTOBEPXHOCTHBIM, HO U KOJUIEKTOPHO-APEHAKHBIM CTOKOM, IIPH KOTOPOM
CTPOT0 JUMHUTHPOBAIUCH Obl HE TOJBKO 3a00pbI BOJbI, HO MU COPOCHI COJEH U
3arpsi3HUTENIC Ha OCHOBE JMHAMHUKM OajlaHca COJeil M 3arps3HEHUNl B pEKe.
Hameuanock Taxke co3ganue B cucremMe bBO ciy0Obl kauecTBa BOJHBIX H
IPUPOAHBIX PECYPCOB, KOTOPOE, B3aUMOJACUCTBYsI C BEIOMCTBAMH IO OXpPaHe
OpUPOABI, JOJDKHA Oblla coOMoaTh TpeOOBaHHMS K KadyecTBY BOJbI Ha
OacceitHoBoM ypoBHe. OueBHAHO, YTO TMPHUIUIO BpeMs NPHU3HATH, YTO
KOJUIEKTOPHO-/IPEHAKHbIE BOJIbI, C(POPMUPOBABIIMECS B MpeAesiax Kaxaon
pecnyOIMKu, HEOOXOIMMO CUNTATh UX BHYTPEHHUM pecypcoM. B Oynymiem, nmpu
pacnpeneNeHn TPAHCTPAHUYHBIX BOJHBIX PECYPCOB HEOOXOAMMO HUCKIHOYMTH
U3 JUMHUTA 00BEMBI JAPEHAKHO-COPOCHBIX BOJ, (POPMUPYEMBIX HA TEPPUTOPHHU
pecnyOnuku. M kaxnaasi CTpaHa, UCXO0/sl U3 CBOMX TPEOOBAaHUM, CAMOCTOSITEIEHO
JOJKHA peliaTh Mpo0JeMy UX UCIOJIb30BAaHUS U YIIPABIICHHUS.

3a MCTEKIIME TOAbl B KAadyeCTBE MEPONPHUATANA UIA YMEHBIICHHUS
3arpsI3HEHUs PEYHBIX BOJ COJIIMU U HEIOIYLIECHUS IIOPYM 3E€MEJIb PACTEKaHUEM
KOJUIEKTOPHBIX CTOKOB OBUIO MPEANPHUHATO JBa KPYMHBIX MEPONPHUITHUS B
Oacceiine  Amynapsu. IlepBoe  ocymectBieHo  TypkmeHUCTaHOM — —
CTPOUTENBCTBO OOBEIUHUTEIBHOIO KOJJIEKTOpAa 4Yepe3 IIyCThIHHBIE 3EMIIH
KapakymoB, nepexBaThiBarollero Bce cOpocHble BOAbl ¢ OacceitHa Myprao0a,
Temxena u KapakyMcKoro kaHajaa 1 HallpaBJISIIOLIETrO UX BO BraauHy Kapamiop,
B KOTOpoW TypKMEHHCTaH IIaHUPYET CO31aTh «30J0To€ 03epo 21 Bekar.
Bropoe wMepompusitue  ocyuiecTBmiia  y30€KCKas — CTOpPOHA,  3aBEpLIUB
CTPOUTENBLCTBO HayaToro emé B coBerckoe Bpems IIpaBoOepexkHOro
KOJIJIEKTOpa BJOJIb IpaBoro Oepera pexku. OH mepexBaTuil OOJIBLIYIO YacTb
KOJUIEKTOPOB, pAaHEEe BIIAJABIIMX B COJIEHbIE 03€pa WM B AMYyJIapblo, H
HaIlpaBuJi 3Ty Boay B BocTouHyr0 akBaTopHio ApajbCKOro MOps.



dakTUYECKH, B HACTOSIIEE BpPEMSI B PE3yJIbTaTe€ OCTABIIUXCS COPOCOB
KOJUIEKTOPHO-IPEHAXHBIX BOJI JIMHAMHUKA CPEAHETOAOBOM MUHEpaIM3aIU 10
p. AMynapbe yBeIuuuiaach Kak B ICX0JJHOM cTBope (T. Tepmes), Tak 1 0COOCHHO
B cTtBopax [lapranara, Tysmyion, Kumuak u CamanOaii. Ilpu stom, eciu B
MHOTOBOJHBIC TOJbI B JTHX CTBOpPaX MUHEpaNIM3aIlds  COCTABIISACT
cootBercTtBenno 0,515; 0,68; 1,183 r/m, To B ManoBognom 2018 r. ona
noBeImaercs 1o 0,654; 0,829; 1,566 u 1,500 /.

N3yyeHue u HayYHbIE UCCIIEIOBAHNS KA4YeCTBA BOJAbI peKH AMYJIapbs

A6aymykypoB Jx.A. u CanubaeBa 3.H.” B CBOMX HCCIEIOBAHHSX
BBIOpaiM TOYKH OCHOBHBIX MPUTOKOB Amynapeu: peku Baxmi, IIsHmx wu
Kadpupauran. K coxanenuto, B mporecce pabOThl HE yHaloch OTOOpaTh
oOpa3ipl U3 AMynapbu nocie ciusHus ¢ pekod KadupHuran, Tak Kak Todka
otOopa HaxomuTcs Ha TpaHuie ¢ AdraHucTaHoM U Y30ekucrtaHoMm. JlaHHBIC
u3MepeHus: (PU3NKO-XMMUYECKUX TMapaMeTpOB TOKa3ald, YTO BOJIa BO BCEX
HU30BBSIX pEK cladoiesoyHas, Moka3zarteiab pH BappupyeT B mpeaenax
7,47-7,75. OKUCAUTENHHO-BOCCTAHOBUTEIbHBIN MOTEHIIUAJ, XapaKTEPUIYIOLINA
OMOTCOXMMHUUYECKYI0 aKTUBHOCTb BOJbI, CIa00 MEHSETCS B 3aBUCUMOCTH OT
Mecta oTOopa o00pas3uoB, cooTBercTByer 340-355 MB.  Conepxanue
PAacCTBOPEHHOTO0 KHCJIOpPOJAa B BOAAX JOCTAaTOYHO BBICOKO, U COCTAaBJISET
7,9—-8,6 Mr/11, 4TO XapaKTepHO JJIsl BceX pek TaJKUKUCTaHa.

JlaHHbIE aHanmM3a BOABI MOKA3aly, YTO KOHUECHTPAIlMUA KaJIbliUs, HATPUS B
HU30BbAX pek Ilsnmx m Baxm okazamucs Bbicokd, HO Hmke [IJK.
[ToBbIIEHHBIE KOHIEHTPAIIMY KAJIbIWS U HATPUS, @ 3HAUYUT U COJIEH, UMEET KaK
IIPUPOAHOE, TAK M TEXHOTCHHOE MNPOUCXOxkacHue. KOoHLeHTpauuu xeie3a u
Mapratiia B COCTaB€ HCCIEAYEMBIX PEYHbIX BOJ 3HauuTenbHO Huxke [IJIK.
CymMMa OTHONIIEHMM KOHIEHTpPAIMU 5 TOKCHUYHBIX 3jeMeHTOB K ux IIJIK mis
anemenToB 1 u 2 xnacca onmacHoctr Ci/ITJAKi nis pexu Ilsamk paBHa 0,46, peku
Baxm paBna 0,543 u pexu Kadupnuran pasna 0,3235. Haumbonee uucroii
apisieTcs peka Kadupuuran.

PacueTHblil KOADPUIMEHT TUMUTUPYIOIIEH BPEIHOCTH BOABI JJII PEKU
AMypapbsi B TOUKE MepecedeHus rpaHuilbl TaKuKucTaHa U Y30€KUCTaH paBeH
0,4774, u BOAYy B pPEKE MOXKHO CUMTATh YUCTOM. Takum xe 00pa3zoM MOJACYUTAHO
KOJIMYECTBO coJie B Amynapbse. KonmdecTBo colieil, BRBIHOCUMBIX MPUTOKAMU
s [Issamka paBao 520 mr/n, Baxma — 650 mr/n u Kadupuaurana — 130 mr/n. C

® A6xymykypos J[x.A., CanubaeBa 3.H. DKoMOrHdecKas OLEHKA Ka9eCTBA BOIBI B OCHOBHBIX
nputokax AMynaps http://www.cawater-info.net/amudarya-knowledge-base/papers.htm



ydyeToM BojHOro Oamanca Awmygapbu mnonyudaerca S518,7 wmr/n. Takoe
KOJIMYECTBO COJIEM HAXOAUTCS Ha TPAHUIIE MPECHBIX U COJIOHOBATHIX BOJI.

Hayunbix uccnenoBanusx @.0. Py6I/IHOBOI7110 OTMEYAECTCS: MOBBILICHUE
aHTPOIOTEHHBIX HAarpy30K Ha pEeYyHOU OaccelH MPUBOIUT K KOJIUYECTBEHHOMY
HCTOILICHUIO BOJHBIX PECYpPCOB U YXYIIIEHUIO KauecTBa BoAbl. CTBOp Kemmd
3aMbIKaeT BEPXHIOIO 30HY OacceiiHa Amynapbu. Humke peka He mpUHHMaeT
IPUTOKOB. Bce pacnoiiokeHHbIE HUKE CTBOPBHI B pycie AMyIapbu 3aMbIKAOT
y4acTKU peKd, B OoONbIICH MJIM MEHbLIEH CTENEeHH MOABEPKEHHbIC
QHTPOIIOTCHHBIM HATPYy3KaM.

MHTEeHCUBHOE HCTOILIEHUE CTOKa AMYyAapbu B Npelenax CpeaHEro u
HIDKHETO TEUEHHUsl CBSI3aHO, MPEXJE BCEro, ¢ pocToM Bojo3abopa. Bmecte ¢
TEM, MPOIeCcC YCYryosieTcs U cnerupuKoil MOCTpOeHUs! KOJIJISKTOPHOM CEeTH B
3TOM paiioHe — JUIIh HEKOTOPas YacTh BO3BPATHBIX BOJ MOCTYMAaeT B PYyCIO
pexu. Ecnu B BepxHeM teueHuu (ctBop Kenud) B pyciio Bo3Bpamiaercss oOKojo
YETBEPTHU U3BATOTO CTOKA, TO B cpeaHeM — uilib 10—17 %.

Hekotopoe yBenudeHne CTOKa KOJUIEKTOPHBIX BOJ HMMEET MECTO Ha
yuactke Yapmkoy-TysMyloH 3a CYeT JBYX MAarucCTpajbHBIX KOJUIEKTOPOB
(I'maBuoro JleBobepexnoro u ['naBuoro byxapckoro). B HH>KHEM TeueHUU pEKU
(mmwxe TysmyroHa) cOpoc KOJUIEKTOPHBIX BOJI B PYCJIO HE BEJHK, U K CTBOPY B
r. Hykyc B pexy Bo3Bpamaercs auib 10-11 % cToka, u3bsAToro BbIIIE.

3amMeTuM, KOJUIEKTOPHBIE BOJBI SIBJSIFOTCS JUIIb YaCThIO BO3BPATHBIX BOJI.
Hx pycnoBas coCTaBisONIasl YMEHBIIAETCA MO MEPE YIAAJICHUS OT OPOIIAEMbIX
MAaCCHMBOB OT pycCla pPEKHM M IPAKTUYECKH paBHA HYJIIO Ui MACCHUBOB,
aHaJoOrn4HbIX 30HaM opoueHust Kapakymckoro, Kapmmmnckoro u Amy-byxap-
cKkoro kaHajioB. TpaHcdopmaliiis BOJHOTO CTOKA BHU3 MO TECUCHHUIO AMYyIapbH
CONPOBOK/IAJIACh YBEJIIMUYCHUEM IO MUHEPAIH3ALINAH.

Pe3ynbTaThl pacyeToB MTOKA3bIBAIOT, 4TO B CTBOpax
BepxHeamynapbuHCKHI M BepxoBbe MHHEpaIN3alys BOABI BO3PACTAET HE
3HAYUTENBbHO — He Oonee, yeM Ha 18 %. Jloyisi BO3BpaTHBIX BOJI B CTBOpE
BepxoBee He mpeBblmaeT 8 %, W 3TO  ompenenseT  CTaOUIbHOCTb
MHHEPAIA3ALNH.

Ha yuactke BepxoBbe—Kenud HaOmromaeTcss HEKOTOPBIH  poCT
MUHEpAJIM3alMU, CBSA3aHHBIA C YBEJIMYEHUEM JIOJU BO3BPATHBIX BOJI CTBOPE
peku. Ha yuactke Kenud—Kepku B Hagane 1970-x ro0B MUHEpanu3aiuys BOJIbI
MPAKTUYECKUA HE MEHsUIAch. B mocienytore roasl OHa yBEIUYUBAIACh IO MEPE
pocTa 011 BO3BPAaTHBIX BOJ M YBEIMYEHUs U3bsAtue cToka. Ha yuactke Kepku—
Yapxoy HHTEHCUBHBIM POCT MHHEpATU3alMM HAOIIOJACTCS B TOCIETHUE

' PyGunona ®.9. TpanchopMaLHs ToI0BOr0 CTOKA U KAYECTBO BOIbI AMYIapby 10 BIHSHHEM
BOJIHBIX MeNHopanuii B ee 6accerine http://www.cawater-info.net/amudarya-knowledge-
base/papers.htm



r'OJIbl, YTO MOKET OBITh CBSI3aHO CO CTpoUTENbCTBOM CyliTaHarckoro copoca us3
Kapmmuckort crenu. Ha  yuactke Yapmxkoy—WMnpunk  MUHEpalv3alus
MIPAKTUYECKA HE MEHSETCs, a 10 cTBopa TysaMyroHa BO3pacTaer Mo Mepe pocra
JIOJI BO3BPATHBIX BOJ U CTEIIEHHU U3BATHS CTOKA.

B nienom no 3one nHTEHCHBHOTO TTOTpebienus ctoka (Kemup—K3buimkap)
B 1980-e roasl MuHepanuzanusa B cpeaHeM Bo3pocia 172 % (oTHOCUTENBHO
MUHEpaTN3aluu B 30He (OPMUPOBAHUS CTOKA) 1O cpaBHEHHIO ¢ 59 % B Havasne
1970-x ronoB. B oTnenpHbIE roABI MPUPOCT MUHEPATU3ALUN MOXKET TOCTUTATh
300 %. Poct MuHepanu3aluH OINPEAEISIETCS YBEJIMUYEHHEM HU3BATHS CTOKA W3
pEeKH W JOJM BO3BpaTHBIX BOJ. VOHHBIM cOCTaB pEeYHBIX BOJA 3aKOHOMEPHO
CBsI3aH C POCTOM MHHepaiu3zauuu. [lo mMepe pocTa aHTPONMOTEHHBIX Harpy3okK
KOHIIEHTpAIUsl BCEX OCHOBHBIX IIECTH MOHOB YBEJIMYMBAETCS 10 BPEMEHU U 110
mHe ToToka. OJHAKO, TeMMbl POCTa KOHIEHTPAIMU OTICIbHBIX HOHOB
pa3IUYHBI.

Tak, HampuMep KOHUEHTpAlMsi HOHOB KajblMsi B CTBOPE KHUIILL
K3puimkap Bo3pocia B 1976-1988 romax mo CpaBHEHHIO C  30HOMU
dbopmupoBanus B 2,4 pa3a, a MarHui — B 4,2 paza. Konuentpauwus
rupokopOaHaToB Bo3pocia B 1,2 pasa, a cynbdaros B 6,2 paza.

Taoauma 3

HN3MeHeHHsI HOHHOTO COCTaBa BOAbI AMYyIapbs B (pa3y cnajaa mnoJioBoabs
B % ot 3Ha4YeHui B 30He popmupoBanus (Ilssnk — Huxauit Isinmk)

Pacuernsbrii N OHDBbI
Creop Tepuo Ca® | Mg® | HCOy | SO& cr
roJabl

1959-1965 | 124 92 104 151 80

r. Kepku 1966-1975 | 147 135 94 238 112
1976-1988 | 139 235 131 282 174

1959-1965 | 132 88 109 149 84

70000 0 4 R1 0821708 1966-1975 156 136 102 248 166
1976-1988 | 157 286 127 378 185

cT. /lapranara 1975-1988 181 320 148 465 258
T 1959-1975 | 145 195 119 206 108
1976-1989 | 200 330 103 438 228

1959-1965 | 127 128 101 164 100

r. Hykye 1966-1975 | 153 153 107 232 132
1976-1988 | 198 322 113 448 225

1966-1975 | 166 182 116 285 160

um. K3piupicap 1976-1988 | 242 420 120 625 334




B Bepxnem TteueHun peku (BepxHeamymapbUHCKHI) KOHLEHTpALUs
VMOHOB IIPAKTUYECKM HE MEHSETCS, a B CPEAHEM M HWKHEM TEYCHUU —
BO3pAacTaeT BO BPEMEHU U 110 JUIMHE IOTOKA. B H)KHEM TE€UeHMH KOHLICHTPALHs
MarHus 1axe B cpeanem 3a psj et npesbimaet [[/IK. Ctatuctuueckuii ananus
COOTHONIEHHUS] OTHENbHBIX HOHOB C HUX CYMMOW TOKa3aJ, 4YTO TIpH
MUHepanu3anuy Beire 800 MI/IM® KOHLEGHTPAlMs MArHHs, a TaKkKe CyMMa
cyaspatHoro u xjopuaHoro noHos npesbimaoT [1JIK. B ctBopax Yapmxoy u
WNnpurK cpemHerofoBas MUHEPAIU3ALMSA B OTAEIbHBIE TOAbI JOCTHIAET 3TOrO
pyoexa. Hwmxe TtecHunbl TysMyloH cpenHsis TrojoBas MUHepaIU3aLusl
NpaKTHYeCKH He ObiaeT Hmke 800 wmr/am’. CreJ0BaTeNbHO, 37eCh
Habo1aeTcs npesblieHne cpeanux rogossix K cymm maraus, cynedaroB u
XJIOPHUJIOB.

[pu musepammsarmy 1000 Mr/nM® M BbIie HAGIIOJACTCS IPEBBILICHHE
[IJIK HaTpust ¥ Kauus, a IpH MUHepaamsaiuu Bbime 1200 mr/am’ cymbhaTos.
Takast cuTyanus BO3HHKAeT B HUKHEM TeueHUH Amynapeu (Hmke r. Hykyca).

B crBope r.Tepmes muHepanmsanus Bbime 800 Mr/am’ HaGromaercs,
rJIaBHBIM 00pa3oMm, B siHBape—ampene. B crBopax r1.Kepku u r.Yapmxkoy
MuHepammaius Hwke 800 Mr/aM’ HMeeT MecTo IHIb B HIOIe—aBrycre. B
ctBopax kunul. WMnpuuk W BoAokauka craHiuu Jlapranara Takas
MUHEpaIn3aIvs B BUJIE OTACIBHBIX CIIy4acB HAOJIOJAETCS B HIOJIE—aBTyCTE, a
HIKE 110 TEYEHUIO PEKU — B TEYEHUE BCETO ToJ1a.

Munepanusauus Bbiue 1000 mr/am’ B crBope T. TepMmes BCTpedaeTcs B
eIMHUYHBIX chy4yasx B (peBpane—ampene, B crBopax Kepku — Yapmxoy — c
OKTSIOps O ampenb, a HUXKE 10 TEUCHUIO0 PeKU — B J1I000e Bpems roja. Takum
oOpa3oM, eciM BEepXHEM TEUYeHUH AMyJapbl KpPUTHYECKHE 3HAUYCHUS
(npeBseimatomue I1JIK) marunus, cyiab(aTHOrO U XJIOPUIAHOTO MOHOB OBIBAIOT,
TJIaBHBIM 00pa3oM, B MEXKEHb, TO B CPEAHEM M HUKHEM TEYEHHUH — MPAKTHUYECKU
B TEYEHHUE BCErO rojia.

Kectkoctb Boabl AMyaapbu B cTBopax Tepmes u Yapaxkoy kosnebdnercs B
utosie—centsope ot 4,4 800 MI-3KB./IM° JI0 7,6 800 MI-3KB./1M°. B SITHBape—
Mapte 3HayeHus ké€ctkoctu mpesbimator IIIK, B crBopax [lapranata wu
Tysamyton >xectkocTsh npesbiaet [IJIK yxe ¢ ceHTsOps mo uioHb, a B CTBOpE
r.Hykyc — B Teuenue Bcero roaa.

Kucnopoanslil pexuM peKu Ha NPOTSHKEHUM BCETO PyCia HE BBIXOIWT 3a
npenensl IIJIK. Ilokazarens XIIK yBenuuuBaercss BO BpEMEHM II0 JUIMHE
NOTOKA, YTO CBUJAETEILCTBYET 00 yBEIWYEHUS 3arps3HeHHs] peku. B HmxHem
obede TysaMyrOHCKOTO BOJOXpaHWIMINA ITOT TMoKaszaTenb mpesbimaer [1/IK
(unmu OIU30K K HEMY) MpakTU4YecKH B TeueHue Bcero roxaa. [pessimenus 1K
kKeseza umeeT Mecto B 66-91 % ciydaeB, HaOMIOAAIOTCS €AMHUYHBIC CITydau
npesbimienus [IJIK HutpatHoro azora.



AHaM3 KOHUEHTpPAUMUM 3arpsA3HSAIONIMX BEIIECTB B BoJe AMyaapbu
MOKa3bIBA€T, YTO MpPAKTHUECKH 1o Bced ninuHe peku (ot Tepmesa no Hykyca)
HaOmonaroTess ciaydau npesbimienus [IJIK HedrTenpoaykToB u ¢denosos. B
Tepmeze u Hykyce 3aduxcupoBansl ciydau mpesbiiieHust [IJIK prytu, a B
Hyxkyce — ¢pTopa u mblbsika. [1o cymMMe TuMUATHPYIOMIMX MOKa3aTeNeil mepBoro
¥ BTOPOIO KJIACCOB OMAacCHOCTH BOJAbl AMynapsu Ha yyactke Tepmes—Hykyc He
IPUTOJIHBI JIJISl XO3IHCTBEHHO-TTUTHEBOTO BOJIOCHAOKEHHUSL.

Hacpymua AB. B cBoeii mmcceprammu'' ~—«MccieoBaHHE 3aKOHO-
MEpPHOCTEW MPOCTPAHCTBEHHO-BPEMEHHOI'O PACHPEACIICHUSI 3arpsS3HSIONIUX
BEILIECTB B BOJIc AMyAapbu» OTMEUAET, YTO CBEJACHUA O XMMUYECKOM COCTaBe
BOJbI pek Oacceitna Amynapsu umeroTcs ¢ 1910 r. C 1938 roga mosBUIHCH
peryJisipHbIC JIaHHbIE B TUJIPOXUMHUYECKHX €XKETOJHUKAX MO MUHEPAIU3ALUUA U
riIaBHBIM HOHaM, ¢ 1980 rojga — mo TsHKEJIBIM MeTalJIaM.

B OonpmrHCTBE HAy4HBIX padOT, MOCBAIICHHBIX THAPOXUMHUN AMYIapbU,
UCCIIEOBAaH B OCHOBHOM HMOHHBIM COCTaB, @ U3YYEHHIO TSKEIIBIX METAIOB U
JIPYTUX 3arps3HSIONIMX BEUIECTB HMEIOTCS TOJBKO €AMHUYHbIE paboThl. 3a
NOCJIETHUE JIECSATWIECTUS TIOJA BJIUSHUEM XO3SMCTBEHHON JE€ATE€IbHOCTH
YeJloBeKa CTOK M XHMMHMYECKHMH COCTaB BOJ 3HAUYMUTENbHO u3MeHwics. [lo
XapakTepy CBOETro BO3NEWCTBHUS HAa (popMuUpOBaHME XMMCOCTaBa P.AMynapbu
BCE aHAJTM3UpyeMbIe (DAKTOPHI pa3/IesieHbl Ha TPU TPYIIIIBL:

1) dusuko-reorpaduueckre, MOA BIUSHUEM KOTOPHIX (OPMHUPYETCS
XUMCOCTaB BOJBI p.AMyAapbu: penbed, KiuMar, (pu3ndeckoe, XUMUIECKOE U
OMOJIOTUYECKOE BHIBETPUBAHNE TOPHBIX MTOPOJI, IOYBBI, PACTUTEIHHOCTD;

2) TeO0JIOTUYECKHE: JUTOJOTHYECKUI COCTaB TOPHBIX MOPOJ — TJIABHBII
dakTop hopMHUPOBAHUS MUHEPATU3ALUN U XMMCOCTaBa MPUPOIHBIX BOJI;

3) ¢usuko-xumuyeckue (aKTOpbl: XMMUYECKUE CBOMCTBA 3JIEMEHTOB —
BaJICHTHOCTb, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE MPOLIECCHI, BIMSIOUIUE Ha
MUTPALMOHHYIO CITIOCOOHOCThH 3JIEMEHTOB, HA UX PACCEIHHE U KOHIIEHTPALHUIO
UT. 1.;

4) OuoNOTMYECKUE: NEATEIbHOCTh PACTEHUH U JKUBBIX OpPraHU3MOB,
KOTOpPBIE YAacTO AaKKyMyJIUPYIOT MHOTHE TSDKENble MeTallbl W JApyrue
3arpsI3HAIOLINE BEIIECTBA B MPOLECCE KUZHEAEATEIIbHOCTH;

5) antpomoreHHbie (GaKTOpPhl: 0030p HMEIONICHCS JUTEepaTyphl IO
JAHHOMY BOIIPOCY IIOKa3ajl, 4TO CO BPEMEHEM MHHEpaIM3alHsi, XHMCOCTaB
peyHONl BOABI AMyJIapbH YXYAIMIAJWCh TIOJ BIMSHUEM aHTPOIIOTCHHOMN
NESATeIIbHOCTH, PsAJ  HCCIAeAoBaTee CTaBsIT BOMPOC O HEOOXOAUMOCTH
THIATEILHOTO U3YYEHUS ITOTO MPOIECCa ¢ BBISBICHUEM 3aKOHOMEPHOCTEH.

" Hacpymuu A.B. HccnenoBanne 3aKOHOMEPHOCTEH POCTPAHCTBEHHO-BPEMEHHOTO PACIIPEICICHS
3arps3HSIOLINX BEUIECTB B BojE p. AMynapbu. ABTopedepar Aucc. KaHA. TeXH. HayK, TamkeHT, 1996.



PaCCMOTpCHBI CIeaAyromHre OCHOBHLIC aHTPOIIOICHHBIC (I)aKTOpLI CCIBCKOC
XOBHﬁCTBO, ITPOMBIIIIJICHHOCTE H KOMMYH&JIBHO-6BITOBBI€ CTOYHBIC BOJBI
HACCJICHHBIX ITYHKTOB.

Ha ocHoBaHuU NpPOBENEHHBIX PACUETOB, MPOAHATU3UPOBAHO M3MEHEHHUE
MUHEpAJIM3allMU U TJIABHBIX MOHOB Kak BO BpemeHH (B TeueHue 1980-1994 rr.),
Tak U 1o miuHe peku (ot crBopa Tepme3 mo ctBopa K3wumxkap). B cTBope
TepMe3 BeIMYMHBI MHUHEpAIU3AlMU BOABI 3a JaHHBIE TOAbl MEHSJIUCH OT
0,5 r/mv’ (1937) 10 0,7 r/am’ (1982), Huxe crBopa Trosimyion — ot 0,85 (1987)
no 1,2 r/nv’ (1982), crBope Kumuax — ot 0,9 (1991) mo 1,3 r/am’ (1982). B
HIDKHEM TEUEHHHM peKu Amynapbu MuHepanu3auuss B cTtBope Hykyc ot
0,8 (1991) mo 1,57 r/mm’ (1989), a crBope K3bumkap — ot 0,9 (1988) no 1,4 r/am’
(1982). B 1993 u 1994 roasl MuHepanu3auus MEHsJIAach B CTBope TepMmes Ot
1,92 no 0,65 F/ILM3, ctBope TrosimyroH — 0,9 u 0,84 F/ILM3, B HU30BbSIX PEKU —
ctBope Hyxyc — yixe 1,09 u 1,03 /v’

Jj1st TOro 4TOOBI PACCMOTPETH, KaK U3MEHSETCS MUHEPATIU3AIIMN BObI 110
BpEMEHHU, OBbLIM TOJIyYEeHbl €€ CpeJHHE BeJMuYuHbI 3a naTh JieT (1980-1984 u
1987-1991 ropsl), pe3yabTaThl pacueToB NPUBEACHBI TaOIMULAX 4 U 5.

Taoauna 4

Cpeanue BeJJMYMHBI MUHEPAJIM3ANUH U IJIABHBIX HOHOB (1980-1984 rr.)

E Cre- Cre- Cre- Cre- Cre-
NneHb . | TeHb + neHb Mg nenb | SO4 | nmenn
CTBOpHI | HOHOB Cl K 2+ 2-
/e H3Me- H3Me- H3Me- H3Me- H3Me-
HEeHHA HEeHHA HEeHHA HEeHHA HEeHHA

Tepmes 0,01 1,00 | 0,20 1,00 |0,0037| 1,00 |0,020| 1,00 |0,11| 1,00

Tyamyron | 1,04 1,70 10,39 | 1,97 |0,0040 | 1,26 |0,040 | 2,04 |0,20| 1,87

Kunuak 1,17 1,90 | 042 2,10 |{0,0037 | 1,20 |0,050 | 2,50 |0,24| 2,22

Hykyc 1,10 1,80 | 0,42 | 2,10 {0,0043 | 1,40 |0,045| 2,30 |0,23| 2,10

Kspumkap | 1,35 2,20 10,48 | 2,40 10,0043 | 1,40 |0,050| 2,80 |0,37| 2,51




Taoauma 5

Cpeanue BeJJMYMHBI MUHEPAJIU3ANUH U IJIABHBIX HOHOB (1987-1991 rr.)

E Cre- Cre- Cre- Cre- Cre-
NneHb . | meHb + | meub | Mg | menn | SO4 | menn
CTBOpBHI | HOHOB Cl K 24 -
e u3me- usMe- u3me- u3zme- usMe-
HEeHHsl HEHUsl HEeHHsl HEeHHsl HEHUsl

Tepmes 0,39 1,09 | 0,09| 1,00 |0,17 | 1,00 |0,012| 1,00 |0,220 | 1,00

Tysamyron | 0927 | 1,60 | 0,15 | 1,69 | 0,23 | 1,35 | 0,066 | 1,55 |0,388 | 1,70

Kunuak 1,020 | 1,76 | 0,20 | 2,16 025 | 1,47 |0,079| 1,86 |0,419 | 1,90

Hykyc 1,030 | 1,78 | 0,20 | 2,17 | 030 | 1,68 | 0,101 | 2,40 |0,396 | 1,79

Kspuxap | 1,030 | 1,77 | 0,18 | 2,00 | 0,25 | 1,46 |0,072| 1,70 | 0,400 | 1,81

B 1980-1984 rr. munepanuzauus B cTBope K3punkap oTHOcHace K
KJIACCYy «CHJIBHOE 3arpsi3HEHHE», U TOJbKO B CTBOpe Tepme3 MHUHEpaTu3aius
oba Hike [1/IK, o raBHBIM MOHAM — MPEBBIIICHHUE IO XJIOPUIAM M MAarHUIO
oT ctBopa TrosimyroH u HuUke. B 1987-1991 rr. Munepanuzanus CHU3WIACH J10
4 xnacca (He3HaYuTENbHOE 3arpsi3HEHUE) yke HauuHas co cTBopa Kumyak. [1o
[JIaBHBIM HOHAaM — CHHU3WIACh KOHLEHTpalus XJOPUJIOB M KalbIUs, HO
MOBBICHJIUCh MATHUM U CyJb()ATHI.

AHanu3 Ce30HHOTO paclpeeeHUs] MUHEPAIU3alliy U TJ1aBHBIX HOHOB 110
JUIMHE PpeKu (Bereralus M MEXKBEreTanus) MNOATBEPXKAAET OOpaTHYIO
3aBUCHUMOCTh MX C pacxoioMm Boabl. BMmecte ¢ Tem, ecinu B cTtBOope Tepmes
XOpOILIO MPOSABISIETCS CE30HHOE W3MEeHeHue, To B cTBope Hykyc, uz-3a
OOJBITIOT0 AHTPOTIOTEHHOTO BIUSHUSA, OHO TTOYTH HE MIPOSIBIISETCS.

OOHapyxeHHBbIE Ci1a0ble KOPPESAIMOHHBIE CBS3M TJIABHBIX HOHOB C
JPYTUMU 3arpsi3HSIONIMMHU BEIIECTBAMHU YKa3bIBAIOT HA TO, YTO MEXKAY HHUMH,
BEPOSITHO, CYIIECTBYIOT MPOIECCH KOMIUIEKCOOOpa3oBaHusi. bbutr 0TOOpaHBI
MPUOPUTETHBIE TSKENIbIE META/UIbl M0 TOKCHYHOCTH W OMAcHOCTH, HamOoiee
MOJIHBIN OaHK JTAaHHBIX ObUT HA MEJlb, PTYTh, IIMHK, MBIIIBSIK, XpOM, MEHBIIIE — Ha
Maprasel, HUKelb U T. . Ha apyrue omacHble TsKenble METAJLIbI (Ha KOTOphIE
MaJjio (OHAOBBIX MaTEPHUAJIOB), MPOU3BOJAWINCH COOCTBEHHBIE OTOOPHI MPOO, B
MEPBYIO Ouepe/ib, Ha KaJMUMN, CBUHEI], CTPOHLIMM U T. 1.

Ce30HHOE paclpeiesieHUe TSKENbIX METauIoB Ci1ad0 3aBUCUT OT
pacxoloB BOJAbI, M TMPAKTUYECKHM HE MEHSETCS N0 JUIMHE PEKH. ITO
CBUJIETEIBCTBYET O ClIaboM camooduineHuu. [[o MHOTUM TsDKEIbIM MeTauiam
HaOIOACHUST TIPOBOISTCS HEAOCTATOYHO YacTO, HECMOTpPS HAa HX BBICOKYIO




KoHIleHTparuio. Tak, koHmeHtparus kaamus (nmpu I[IJIK 0,005 MF/,Z[M3) B
Amynapbee okosio 1. TypTkynb, coctaBuia 4,8 I1JIK. D10 cBsizaHHO ¢ OOJIBIIMM
KOJIMYECTBOM  KaJMUs, TMOMNAJAIIETO0 U3 KOJUIEKTOPOB, HAalpUMEpP B
CypxangappuHcKko oOsactu B Bojie kosuiektopa K1 ero coxaepskanue
coctasisier 1,2 [TIK, B Boae komiekropa K5 nmoutu 4,7 TIJIK. Ho Gonbiie Bcero
Kagmusi momagaetr u3 byxapckoit m KamkamapeuHckoill oOmacteil, cambIx
MIPOMBITIUICHHO-PA3BUTHIX o0JyacTell OacceiiHa p.AMymapbu. YK€ Ha TpaHHIIC
00JIaCTH KOHIIEHTpAIMs KaaMus B KoJuiekTopax moxomut g0 5,4 TIJIK, B Amy-
byxapckom kanane — Bcero 0,4 TIJIK, cOpoc B p.Amynapsio B Kapakynbckom
paione — 38 IIJK. [Ipu sToMm, OombInas 4acTh KaaMus TOIMATAET B 03€PO
JleHruskyinb, rjae ero koHueHTpauus gocruraet yxe 22 ITJIK.

N3-3a cmenieHns 30Hbl aKKyMYJISILANA 3arpsA3HAIOIIMX BELIECTB BBILIE 110
TeueHHo p.Amyaappu Ha Tepputopuro Kapakannakcrana u  XOpe3MCKON
obnactu, u3-3a CHaja ypoBHA ApaJbCKOIO MOps, IPOLECC CAMOOYHLICHUS
CWIBbHO wu3MeHwIcsA. Kpome Toro, ckaspiBaeTcs BIHMSHUE THOSMYIOHCKOTO
BOJOXPAaHWININA, AKKyMYJHPYIOIIETO B  JIOHHBIX  OTJOXKEHUSAX  YacThb
3arpsA3HSAIONIMNX BEIIECTB.

Bricokoe conepkanue (eHOJ0B B BOJE p.AMY/JapbU CBSI3aHO C apUAHBIM
KJIUMaTOM, XOTA 10 cpaBHeHHI0O ¢ 1980T. WX KOHIEHTpalusi TaKxKe
YMEHBIINJIACH.

C 1uenpl0 YCTAaHOBJICHMS CBSI3€M MEXKIy TapaMud DJJIEMEHTOB ObLI
IIPUMEHEH KOPPEISUUOHHBIN aHAIN3 KOHUCHTPALMU 3arps3HAIOIIMX BEIIECTB B
ctBopax Tepmes u Hykyc. OOHapykeHa 3aBUCUMOCTh MEXKIy MUHEpaTU3aInei
M pacxoJamMy BOAbI, MEXAY TJIABHBIMU HOHAMH, HO CBSI3b MEXKIY
KOHIIEHTpAIMeN TsDKEIbIX METAUIOB M pacxXxoJaMu BOJbBI YacToO ciadas Wi
oTCcyTcTBYeT. KoOHUEHTpauuu 3arps3HSIONMX BEIIECTB OPraHU4YeCKOro |
OMOT€HHOTO TPOUCXOXKIEHUSI HMEIOT CcJIadylo CBs3b JPYr C JPYyroM, 4YTO
BBI3BAHO WX AHTPOIMOTEHHBIM MPOUCXOXKIeHUEeM. X cOpochl, B OTIWYUE OT
IJIaBHBIX HOHOB U MUHEPAIU3alUH, HOCST CITy4alHbIA XapaKTep.

Pexa Amynapes mnpoTekaeT dYepe3 TEPPUTOPUU TpeX pecnyOsuK:
Tamxukucran — Kypran-TroOuHckast oonacts, Typkmenuctan — Yapkoyckas,
Tamay3ckas oOnactu, Y306ekucran — CypxaHgapsuHckas, byxapckas,
Xope3mckas obnactu, Pecnybnuka Kapakannakcran. Kpome Toro, ctounbie
Bo/bI KanikagapbuHCKON 00/1aCTH TOKE YaCTUYHO MOMAJAI0T B PEKY.

boin mpoBenen aHanu3 o BceMy OacceitHy p. AMynapbu, paioOHUPOBaHKE
KAueCTBEHHBIX XapPaKTEPUCTUK IO TPEM IJIABHBIM aHTPONOTEHHBIM (hpaKTOpam:
CEJIbCKOMY XO3SIUCTBY, IPOMBILIICHHOCTH U KOMMYHaJbHO-XO35MCTBEHHBIM
CTOYHBIM BOJAM HacCEJICHHbIX NYyHKTOB. [IpoBeneH aHamu3 MPUOPUTETHBIX
palioHOB, OKa3bIBAIOIIUX HAWOOJIbIIEE BIMSHUE HA KAa4eCTBO BOJ AMYyJaphu.
[Ipu 3TOM BBISIBIIEHO, UTO U3-3a CI1a0OPA3BUTON MPOMBIIUIEHHOCTH U CEIBCKOTO



XO35MCTBa B Mpefenax Ta/UKUKCKOW vacTh OacceilHa, CBEAEHUS O
3arpsi3HEHHOCTH B BEPXOBbSIX AMyJapbd MOXKHO MPUHATH Kak (POHOBbBIE
3HaueHus. OAHUM U3 3arps3HUTENE peXuMa pPEeYHOM BOJIBI SIBISETCS
Tepputropusi TypkMeHHCTaHa, 3T0 B OCHOBHOM KOJUIEKTOPHO-APEHAKHBIE CTOKH.

Haubonbiiee aHTpONOreHHOE BIMSHUE HA KAueCTBO BOJBI P. AMyAapbu
OKa3bIBAIOT MPOMBIIUIEHHOCTh U CEJIbCKOE XO035HUCTBO Y30€KHuCcTaHa.

Ecnun B BepxoBmsix OacceitHa p.Amynappd, B 30HE MHTAHHS CPETHSA
MuHepanu3anus gocraBiser 0,35-0,37 T/aM’, TO B CpeJHEM TEUCHHH OHa
moxoaut go 0,79 F/I[M3, a B HIDKHEM TEUYEHHUM, B 30HE AKKYMYJALUU — JO
1,1 o/am’.

OO6mmit 0630p MO MPUMBIKAIOIIUM K p.AMyZaphe 00JIaCTIM MOKa3aJ, 9TO
U3 Tpex (paKToOpoB camMoe 3HAYUTEIHHOE BIMSHUE Ha N3MEHECHHUE KA4ECTBA BOIbI
OKa3bIBAIOT CEIbCKOXO3SHCTBEHHBIE CTOYHBIE BOJIBI.

Ecnu mpoMmblllIeHHbIE CTOYHBIE BOJIbI MMEIOT JIOKaJbHbIE WMCTOYHHKHU
pa3MellleHusl, UuX Jierde KOHTPOJIMPOBATb W  MPOBOAUTH OYHCTKY, a
KOMMYHaJIbHO-OBITOBbIE CTOYHBIE BOJbI 3aBUCST OT YMCICHHOCTU HACEJICHUS U
TUIIa HACEJIEHHBIX MYHKTOB, TO CEJIbCKOXO3SIICTBEHHBIE CTOYHBIE BOAbl UMEIOT
Oonee MpOKOE IUIOLIAAHOE pachpocTpaHeHwe. Tak, pacnpeneneHue
KoJutekTopHO-IpeHaxHbIXx Boa (K/IB) mo oOmactaMm TmokassiBaeT pe3koe
pPETMOHATBHOE PA3JIUYME IO KaYECTBY BO/IBI.

[IpoMbIlIeHHBIE CTOYHBIE BOABI, (POPMHUPYIOTCS TJIaBHBIM 00pa3oM B
IPOMBIIIJIEHHO Pa3BUTHIX obOnacTsax — byxapckoit n KamkamapbuHckoi, rie
UMEIOTCA ~ NPENNpUATHS  XUMUYECKOM  NPOMBIIUIEHHOCTH, a  TaKkKe
MIPOMBIIIJIEHHOCTH cTporMarepuanoB. Eciu B byxapckoi n KamikagapbruHCKON
obmactsax mo 821 m 732 IPOMBINUICHHBIX OOBEKTOB, Mmoutd 83,6 % »THX
npeanpustiid  uMeroT npesbimieHne [IJIK, To B CypxaHmappUHCKONM H
Xope3McKoil 00JIacTIX B OCHOBHOM JIETKasi W MHIIEBas MPOMBIIUICHHOCTD,
CTOYHBIE BOJBI MX cOpachiBalOT B p.AMyIapbl0 B OCHOBHOM OPraHUYECKHE
BEILIECTBA, a30T, (hocdop, a Takke B3BEIICHHBIE BEIIECTRA.

COpoc 3arpsA3HEHHBIX CTOYHBIX BOJ B TIPUPOJHBIC BOJAOEMBI OT
MPOMBINUICHHOCTH cocTaBuwi B 1990 1. — moutu 327,1 muH. M3, 1992 r. — 296,9,
1993 r. — 282,1, 1994 r. — 215,1 MiH. M° — T.e. sSBHAas TEHICHLHUS K
YMEHBITICHUIO.

Heo0Oxoanmo:

- co3manue 0ojiee  CTPOrOrO  KOHTPOJIS 3a 0CO0O  OMAacHBIMU
NPHOPUTETHBIMH  3arpsI3HSAIONIMMH  BemecTBamMu. Kpome  Toro, ms3-3a
NPEUMYIIICCTBCHHO aHTPOIIOTCHHOTO 3arpsi3HCHUS PEYHBIX BOJ HHUXKHETO
TCUCHHUS  p.AMyIapbl  HEOOXOAWMMO  MPOBOAWTH TaM  OICPATHBHBIN
HKOJIOTUYECKUI MOHUTOPHHT 00JIee Y4acTo;



- co3aanue HOBbIX HOpM [TJIK, Gosiee mOaXO0ASIIIMX K apUAHOMY KIMMATY;

- y4€T OKOJOTHYCCKO-TUTUCHUYCCKUX HOCJIC,Z[CTBI/Iﬁ PacipOCTpaHCHUA
3arpA3HAIOIMX BCIIICCTB,

- Y4YeT CoIMalbHO-IeMOrpaduyecKod CUTyalluu IpU MOJEIMPOBAHUU
pacrpeiesieHus 3arps3HsIOIUX BEIIECTB;

- oylee  IIMPOKOE HCIHOJB30BAaHME MAaTeMAaTHUKO-KapTorpaduueckux
MOJENEN M CTAaTUCTUYECKUX METOJOB IPU IUIAHUPOBAHUM BOJOOXPAHHBIX H
BOJIOXO35IMCTBEHHBIX MEPOIIPUATUM;

- Ul CTUMYJUPOBAHHUS  PAIMOHAIBHOTO  WCIIOJB30BAHUS  BOJHBIX
pecypcoB, HEOOXOauMO OOJbIlleé HWCMIOJIL30BaTh HE aJIMUHHCTPATUBHO-
IIPaBOBBIC, a DSKOHOMHYECKHE pbIYard W CTUMYJBI, HPH KOTOPBIX OyneT
PKOHOMUYECKH HEBBITOJHO HAHOCUTH yiiepOd mpupone. I[lpm sToM mUpoko
HPHUJIETCS MPUMEHATH 3aPYOCIKHBIN OIBIT, B YACTHOCTH — SIITOHCKHM, TJI¢ JTaBHO
BBEJICH TMPUHIIMI IUIATHOCTH BOJHBIX PECYPCOB IS MPOMBIIUICHHOCTH U
CEJIbCKOTO XO34MCTBA.

OOs3arenbHO  Tepel  IJIAHUPOBAHMEM  CTPOMUTENBCTBA  HOBBIX
OPEANPUATANA, TUIPOTEXHUUYECKUX PA00T MPOBOAUTH IKOJOT0-3KOHOMHUYECKYIO
OLIEHKY BOJIOOXPAaHHBIX MEPONPUATUHN U T.1.

Munepanu3aius Boasl BHU3 1o TedeHuto (¢ Tepmesa go K3pubkapa) B
MOCJIEHUE TOJIbl yBEIWYUBAEeTCS W Bo3pactaeT B 1,8 paza (¢ 580 nmo
1029 mr/mm’). TIpakTHUECKH, MOXHO KOHCTATHPOBATh, UTO MHHEPATH3ALMs B
HU30BbSIX PEKH YK€ B OCHOBHOM aHTPOIIOI€HHOTO MPOUCXOXKACHUS.

JlaHHBIE O BHYTPUIOJOBOM HW3MEHEHHH MHUHEPAIA3ALMNU CBUIIECTEILCTBY-
IOT O CYIIECTBOBAHHUM JABYX THIIOB PACIIPEICICHUS: IEPBbIMA TUI XapaKTEPEH IS
BEPXHEH YacCTH CpPETHEro TEUCHHUsS] PeKu — CTB. Tepmes, 3/ech HaOMIOAaeTCs
SBHAsA 3aBUCUMOCTb OT PacxoJIOB BOJbI, U3-32 €CTECTBEHHOTO MPOUCXOKICHHS
IJIaBHBIA MOHOB, BTOPOM THII NPUCYL IJIsI HU30BbEB PEKU — CTB. Hykyc, rae us-
3a aHTPOIIOT€HHOTO MPOUCXOXKACHUS, HApYIICHA CBSI3b MUHEpAIM3alUU C
pacxoJamMu BOIbI, YTO CBSI3aHO C 3apEryJMPOBAHHOCTBIO AMyAapbu
BOJIOXPAHWJIUIIIAMH,  OOJIbIIMM  OOBEMOM  TOCTYMAIOIIUX  KOJIJIEKTOPHO-
JPEHAXKHBIX BOJ B TCUCHUE roja.

PerpeccuoHHbIld aHAIU3 MO NATA CTBOPAM pP.AMYyHapbU BBISIBUI CBS3b
MEXKy MUHEPAIU3alren, IITaBHBIMU HOHAMU C PACXOAO0M BOJBI, YTO MO3BOJISIET
PEKOMEHJ0BATh BBILICIIPUBEACHHBIE YPAaBHEHUS PErpeccu JJisl pacyera
VHI'PEIUEHTOB 10 U3BECTHBIM BEJIMYMHAM PACcXoda BOJbI.

Kommekchas CTaTUCTUYECKas o0OpaboTka (KOppemsIMOHHBIH,
PErpecCUOHHBIN aHaMu3 JaHHBIX) MO3BOJIACT BHIIBUTH CYIIECTBYIOIIUE CBS3U
MEXIY Pa3InYHBIMH (paKTOpPaMH, IO KOTOPBIM MOKHO 60Jiee 000CHOBAHHO /1aTh



IIporHo3 W pPCKOMCHAOBATL MCPLI 110  ONTHMHU3AHWH CYIICCTBYIOLICTO
ITOJIOKCHUA.

AHanu3 conepxaHus TSHKEJbIX METAJUIOB B p.AMyJlapbe Mokasal, 4To o
MHOTHM TSDKEJIBIM MeETajulaM HaOJI0JAeTCsl CHU)KEHHE KOHIIEHTPALUU IO
cpaBHeHHI0 ¢ 1980 1, 4TO CBsSI3aHO ¢ OOIIUM YJIYYIICHUEM 3KOJIOTHYECKOM
00CTaHOBKHM W3-3a CIajJja MPOU3BOJACTBA ¥ MHOTOBOJHOCTH OTHX JIET.
Coneprxkanve OONBIIMHCTBA TSHKEIBIX METAJUIOB YMEHBIIIACTCS IO JUTMHE PEKU K
HU30BBbsIM. HeoO0XoauMo H3yduTh COAEpKAHUE HEYUTECHHBIX  TSKEITBIX
METAJIJIOB, aKKyMYJIMPYIOIINXCS BO B3BEIICHHBIX BEIIECTBAX U HAHOCAX.

[IpoucxoauT CHUKEHHE KOHLEHTPALUMU OPTaHUYECKUX M OUOTEeHHBIX
BEIIECTB BO BPEMEHH, 3TO CBSI3aHO C YMEHBIIEHHEM COPOCOB, X B p.AMYIapbio
(B mocnenHue roJi KOHIEHTparus (HEHOJOB YMEHBIIWIACH 1O CPABHEHUIO C
1980 . B 3,7 pa3 B Tepmese, B 6 pa3 — B K3punkape, no Hedrenpoaykram), B
5,6 pa3z — B Tepmese, 3,3 paza — B K3bumxkape, dhocdarsl — 2,7 u 2,5 paz, a PXIT
B ctB. Tepmes — 120 paz u T. 1.)

VY cTaHOBJIEHO, YTO TJIaBHBIM (DAKTOPOM, U3MEHSIIOUIUM KaueCTBO PEYHOU
BOAbl AMyAapbu, SIBISETCA KOJUIEKTOPHO-ApeHaXHbIH CTOK (10 80% CTOYHBIX
BOJ), MpPU ATOM OBTU BOJbl HE TOJbKO BBICOKOMHUHEPAIM30BAHHBIE, HO H
3arpsA3HEHBl OCTATKAMH SAJOXUMHUKATOB, HUTPATaAMH, TSDKEIBIMM METaJUIAMU
UT. I

AHanM3 Ha KauecTBO HMPPUTALIMOHHOW BOJBI MOKa3al, YTO MOJHUB C/X
KyJIbTyp 0€3 OIaceHusi MOXKHO IMPOBOAMTH B BEPXHEM M CPEJAHEM TEUEHHUAX
PEKH, a B HUKHEM TECYCHUU OPOLICHUE PEYHOU BOJOM IPUBOIUT K MarHueBO-
KaJbI[UEBOMY  3aCOJICHMIO,  YBEJIMYEHHUIO  CyIb(paToB U  XJOPHUIOB.
[TocnenoBaTeabHOCTh U COCTAB MPOBEACHHBIX UCCIEI0BaHUM, 0(OPMIICHHBIX B
BUJIe¢ OJOYHOM MOJENW, MOXXHO TNPUMEHSTHh JJI HM3YyYEHHUs PpPACIpPEICICHHUS
3arpsA3HAIONIMX BEUIECTB U OLUEHKU TMAPOIKOJIOTHUYECKOTO COCTOSHUS B APYTUX
peuHbIX OacceilHax apuaHOU 30HBI.

OnucanHpii B paboTe MOAXOA K MaTeMaTUKO-KapTorpadhuueckomy
MO/JICJIMPOBAHUIO TMHAMUKH 3arpS3HSIONIMX BEIIECTB MMEET KaK MPUKJIIAIHYIO,
TaK MU METOJUYECKYID 3HAYUMOCTb, TO3BOJIsASI OOOCHOBAaHO TMOJOUTH K
KOMITJIEKCHOW pa3paboTKe MEpONpUATH TI0 OXpaHe U PAIMOHAIBHOMY
UCIIOJIb30BAHUIO BOJHBIX pecypcoB. B mpenenax OacceitHa p.AMymapbs
PEKOMEHIyeTCsl OOpaTUTh BHHMAHHME B TEPBYIO O4YEpEeb HA HU30BbS PEKU,
IIOCKOJIbKY M3-3a AHTPOIIOTCHHOTO BIIUSHUS 30HAa AKKyMYJSILMUM COJIEM M
3arpsi3HAIOIIMX  BELIECTB  IEPEMECTUIIaCh B JEIbTY, YTO IMPUBEIO K
HEOJIAronpUsITHHIM SKOJIOTO-TUTUEHUYECKUM TOCIEICTBUSIM.



B OueHOYHBIX TOKJIaiaX N0 MPHOPUTETHBIM 3KOJIOTHYECKUM IpolieMam
B IleHTpanbHoii Asuu'’ HPUBOAATCA NAHHBIG, Y4TO B TEUYEHHE IOCIEIHETO
JECATUIICTHSI TIPOUCXOIUT CHIDKCHHE 00BbeMa COPOCOB OUYMINEHHBIX CTOYHBIX
BOJl Hapsay C YBEIMYCHHEM OOIIero oObeMa CTOYHBIX BOJ. YXYIIICHHE
HKOHOMHUYECKOTO TMOJIOXKEHHUSI CO3Jall0  Cepbe3Hble TpolieMbl B pabote
OUYHUCTHBIX M KaHAIM3AIUOHHBIX COOPYXCHHU. DTH JaHHBIC TOBOPSAT O TOM, YTO
CYIIECTBYIOIINE OYUCTHBIE COOPYKEHHsI CTanu paboTarh ¢ 3()(HEKTUBHOCTHIO HE
oonee 50 % wu3-3a PUHAHCOBBIX 3aTPYIHEHUIN WM HE TOJb3yeTcsl 0OOpPOTHOE
BOJIOCHA0KEHUE.

. . 1

Kyp6an6aes E. B cBOeil Hay4HO#i paGoTe IOKA3EIBACT ~, YTO OCHOBHBIMH
OPUYUHAMHU  yXYJIUICHUS 3KOJIOTUYECKOM OOCTAHOBKM B HHU30BBAX PEKHU
AMygnapbH SIBISIOTCS:

1. CokpalieHue NOCTyIIEHHUs] PEUYHON BOABI U COOTBETCTBEHHO OCYIICHUE
OTPOMHBIX TEPPUTOPUIN TyraeB, NaCTOUIIHO-CEHOKOCHBIX YTOIUH, NEIbTOBBIX U
MPUMOPCKHUX 03€p.

2. VYXyaiieHue KadecTBa BOJHBIX OOBEKTOB W MpoOJIeMa MHUTHEBOTO
BOJOCHAOEHUSA, W B CBSI3U C OTUM, OOOCTPEHHE CAHHTAPHO-3ITHICMHO-
JIOTHYECKON OOCTAHOBKH.

[loBrIlIeHUE MHUHCpAJIU3allkuk PCYHOI0 CTOKa H, COOTBCTCTBCHHO,
YXyalICHHUEC Ka4CCTBA BOJbI BbI3BAHO:!

1. OGmuM CHUKEHUEM BOJAHOCTH IO BCEH JNIMHE PEKHU.

2. COpocoM BO3BpATHBIX KOJIJIEKTOPHBIX BOJ] B PYCJIO PEKH C OPOIIAEMbIX
IJIOIIAJIEN.

Taoauma 6

O0bem cOpacbiBaeMbIX B PyCJI0 PeKH KOJLUIEKTOPHBIX BOX U coJieil
(mo nanubiM IHoaunosa C.A.)

Pecny6uka Cépoc KJIB, kv’ HOCTyH;ﬁ:T’f coxted,
Tamxukucran 0,4 2,0
TypkMeHucTan 2,8 7,3
V30ekucrTan 1,2 12,0

"2 OrieHOUHbBIE TOKITA/IBI 110 TIPHOPHTETHBIM SKOIOTHUECKHM MpobiemMaM B LleHTpansHOM A3Hu
(MKYVYP, 2006 1.)

" Kyp6an6aces E. 3MeHenne kauecTBa BOJbI PEKH AMyIapbH U SKOJTOTHUCCKHE IPOGIEeMbI
IIpunapanss, [Ipesenranus, bumkek, 2008.




COpoc KOJUIEKTOPHOTO CTOKa B PYCJIO PEKHM MPHUBOJUT K IMOBBIIMICHUIO
MUHEpaIU3aluu:

- ¢ oporraemoit Tepputropuu Tamkukuctana Ha — 0,10 1/;
- ¢ opoiaeMoii Tepputopun Typkmenucrana Ha — 0,18 1/11;

- ¢ opolraemMoit Tepputopun Y3oekucrana Ha — 0,48 /1.

[TepeOpocka KOJUIEKTOPHBIX BOJA HA PETHMOHAIBLHOM M HAIMOHAIBHOM
(mampumep, B mpenenax Y30eKucTaHa) ypoBHE, T. €. mepeOpocka Ha OOJbIIHe
paccTosiHuA M0 TPaBOOEPEIKHOW YacTH PEeKH AMyHapbl HE IPEICTaBISICTCS
BO3MOXHOU. [1o J1eBOGEPEKHON YacTH OCYIIECTBISIOTCS OO0JbIIE PabOTHI TIO
IpeKpalieHuIo copoca KOUIEKTOPHBIX BOJ B PYCIIO PeKH AMYyAaphH B Mpe/eiax
TypkMeHucTaHa.

E. KypbanbaeB npejyaraer, 4To KOJUIEKTOPHbIE BO3BPATHBIE BOJABI B 30HE
dbopmupoBanus ctoka (Ksipreizcran, Tamxukuctan, ®epranckas I0JHHA
V30ekucrtana) MOXHO YaCTUYHO IOBTOPHO HCIOJIb30BaTh, OCYIIECTBIISIS
CTpPOrMi KOHTPOJb KauecTBa BOJbl. B cpenHeM TeUeHUU W HU30BBSIX B CBS3M C
pPE3KUM  YXYIIIEHMEM KauecTBa BO3BpPaTHBIX BOJ HENb3d CUMTATh HX
JOTIOJTHUTENBHBIM UCTOYHUKOM OPOILIECHHUS.

.
|

Puc. 1. I'padux kojiedaHus pacxola 1 MUHEPATU3ALMH P. AMyIapbu
no ruaponocty Camano6aii 3a nmepuoa 1960-2007 rr.
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B npunmnune, dopmupoBanue O007b1I0r0 00bEMa BO3BpPATHBIX BOJI
O3HAYaeT, YTO IPOU3BOAMUTCS H30BITOUHBIA BO/M03a00p W3 pEeKH U cOpoC B
KoJuiekTopbl. [losTOMy HEoOXoIMMO B JalIbHEWIIEM COKPaTUTh O00bEM
U3JIMIIHETO BOJI03a00pa U TEM CaMbIM — COKPATUTh 00OBEM BO3BPATHOTO CTOKA U
€ro yTUJIM3UPOBATH B HEOOJBIINX €MKOCTSIX M €CTECTBEHHBIX MOHMKEHUIX Kak
Arasarma, Kapara (byxapckas obnacts), Akuagapss (Kapakannakcran) u zip.

B cBoeii crathe AxueB A.B. mokaseiBaer'’, 4TO XHMHYECKHH COCTAB
BOJbI peKu AMyaapbu Ha TEPPUTOPUM  JEATEIBHOCTH  Y3THUJIpPOMETa
dbopMupyeTCsT B 3HAUMTEIBHOM CTEMEHW T1OJ] BIUSHUEM 3arps3HCHHM,
NOCTYHAalINX B peKy ¢ teppuropun Typkmenucrana (Jle6aOckuii BenmasT), a
Takxke ¢ tepputopun byxapckoi, Kamkanapeunckol, CypxaHJapbUHCKON U
Xope3MCKor oOJacreit u Kapakanmakcran o BJIMSIHUEM
CEIIbCKOXO3SIUCTBEHHBIX CTOKOB. Takke K HUM OTHOCSTCA CTOYHBIE BOJIbI
pa3MyHBIX Tpeanpusatuii ropoaos Tepmesa, Kapiu u JleOar.

Tonbko Ha Tepputopun KapakanmakcraHa AMyJapblO 3arps3HSIIOT
KOJUIEKTOPBI, 00bEMbI KOTOPBIX MOKHO MPEJICTABUTH U3 CIIECIYIONICH TaOIUIIbI.

Taoauna 7
HazBanue T'010BOii CTOK, MJIH. M’
Ne MecTto copoca
KOJIJIEKTOpa 2001 | 2002 | 2003 | 2004 | 2005 | 2006
1 | Kapakannakus K\3 uMm bepmaxa 5,1 6,2 5,45 34 3,8 4,8
2 | UyMmydkyn AMyTapyuHCKHH paiioH 4,0 8,6 7,95 4,5 3,3 3,5
3| K-5-1 X <JLyCTi 172 | 96 | 122 | 11,0 | 127 | 126
TypTKyJICKui pailoH
4 | Bepyun ga ypoue bexbaii 159,4 | 2083 | 300,7 | 286,6 | 325.8 | 2955
EPYHUCKOTO paiioHa
Hroro 185,7 | 232,7 | 226,3 | 305,5 | 345,6 | 316,6

Takum oOpa3zom, Kak BHIHO M3 TaOJUIBI, HAOIIONAETCS IMOCTEIEHHOE
BO3pacTaHue OOIero KOJWYecTBa COpPACchIBAEMBIX KOJIJIEKTOPHO-IPEHAKHBIX
BoA B Awmynapbio. OcoOeHHO B OOJIBIIOM KOJHYECTBE COpachIBacTCs U3
KoJUIeKkTopa bepyHu.

B 2006 r. cpeaHuii ypoBEHb MHUHEpaIU3allMd TAKUX MPOMBIBHBIX,
3arpsi3HSIONIMX PEKY KOJJIEKTOPHO-APEHAXKHBIX BOJ, B CpPEIHEM COCTaBUII
2,707-4,761 r/a (10 IJIOTHOMY OCTaTKY).

' AsxueB A.B. 3arpssHenue Bog AMyIapbi Kak (GakTop 3arps3HEHHS 9KOCHCTeMbI FOxKHOTO
IIpuapanbs



AHanoruyHbele UCTOYHUKU COPOCOB €Ill€ CYIIECTBYIOT U B BEpPXHEM, U B
CpPEeIHEM TEUYEHUU PEKH. ITUM 00YCIaBIMBAETCS KECTKOCTh U MUHEPATU3ALIMS
BOJbl HIDKHETO TEYeHUs1 AMyJapbd. Bpllleyka3zaHHbIE TOKa3aTEIu YPOBHS
MHUHEPAJIN3ALMA BO MHOTHX CIy4asX MUMEIOT OTPULATEIbHBIE 3aBUCUMOCTHA OT
o0bema crtoka. Tak, HampuMmep, MUK MHUHEpaIM3aldd COOTBETCTBYET Trojam
MaJOBOJIbs PEKH.

ExerogHo BecHOM Ha TII0YBE palOHA MCCICAOBAHUSA XAPAKTEPHO
oOpasoBanue cojieHoW KOpKu. KOopKy TpaJMIIMOHHO MPOMBIBAIOT 3HAYUTEITHLHBIM
KOJINYECTBOM OPOCHUTENIBHOM BOJBL. B pe3ynbrare 3TOro mposiBIETCA APYyromn
HETaTUBHBIN MPOLIECC — MTOBBIIICHUE YPOBHS 3aJIETAaHUSI TPYHTOBBIX BOJI.

CHmxeHne ypoBHSI TPYHTOBBIX BOJ HaOmroaanoch juib B 2000-2003 rr.,
YTO OBLJIO CBSI3aHO C MaJIOBOJbLeM AMynapbu. Takoe CHUKEHNE TPYHTOBBIX BOJT
3a CYET MaJIOBOAbS HE MMEJIO 00JbIIoro 3HaueHusd. Tak, ¢ mas 2003 r. B CBsI3U C
MOCTYIUICHUEM OOJIBIIIOT0 KOJMYECTBA BOJBI MMPOJOJAKEHBI TOBCEMECTHBIC
obwibHbIe MosiuBhL. bosiee Toro, B BeceHHue Mecsinpl 2003-2004 rr. ypoBeHb
MUHEpAJIM3AlMd OPOCUTEIIBHOM BOJBI JocTur 2773 wmr/a, uto B 2,7 pasa
npesbicusio IIJIK. B mocrneayromme ce30Hbl HaOMIOAAINCh  HEOOJIBIINE
KoJieOaHUsI ATUX TMOKa3arelie, B 3aBUCUMOCTH OT OObeMa CTOKa peKH
AMyJiapbH.

Takum 00pa3oM, Wu3-3a BBICOKOW MHHEPAIM30BAHHOCTH COCTaBa
aMyJapbUHCKOM BOJBI B OPOIIAEMYIO0 3€MIII0 PErHMOHA IMOCTYMHAET €KETOJHO
13-25 T/ra coneil. DTOT mpolleCC BTOPUYHOTO 3aCOJIEHUSI TOYBBI YCHIIMBACTCS
eIe oceAarolel 371eCh cojiecoAepikalie mpuibio, B Koiaudectse 1,0-3,2 T/ra B
roJi, U3 OCYILLIEHHOTO IHa Apaia.

B nactosimiee Bpemsi BenyTcst pabOThl IO PEKOHCTPYKIUU JTPEHAKHOU U
UPPUTAllMOHHON HMH(PACTPYKTYphl I0KHBIX paiioHOB Kapakannakcrana (Typrt-
KylnbCKui, bepyHmiickuii u OmnukanuHckuil). CtpoutenbctBoM FOxHOTrO
Kapaxkanmakckoro MarucTpagbHOIO KOJIJIEKTOpa (FOKMK) yepes
AK4YaIappMHCKUIN KOpUI0p (Ha ceBep, uyepe3 MyCThIHI0 KBI3bUIKYM) OXKUAAETCS
CTOK KOJUIEKTOPHOM BOJBI B CTOPOHY J[>)kaHagapbu U B ApajibCKOE MOpE.

B mapre 2007 r. mymieHa Boga o HOBOMY KaHaldy M B HacCTOSAILEE BpeMs
OHa B HE3HAUUTEJIHHOM OOBEME BHaAaeT B cTapoe pyciio JlxaHagapbu. ITO
BCEIISIET HAAEXKAY O NpeKpauieHuu padoThl bepyHHCKONW HAaCOCHOW CTaHIINH,
NpEAHA3HAYEHHON 11 BBIKAYMBAHUA  KOJUIEKTOPHO-IPEHAXKHOW  BOJIBI
OJIHOMMEHHOTO paliOHa U €KETOJHO 3arpsI3HSIONIET0 peKy AMyaapbsi.

Ha xauectBo Bojny B crpanax BEKIIA (CPI’ [IJI00C)"”  BimsioT
MEHSIIOIIMECS] KOHOMUYECKHE M KIMMaThueckue yclioBusi. BoccraHoBiieHue

5 .
' Cosanue MHAMITIHO CHCTEMBI PEryTHPOBAHMS KA4eCTBa IIOBEPXHOCTHEIX BOJ: PekoMeHIanmu
1t crpad Boctounoit EBponsl, KaBkaza u Llentpansnoii Azun, Cexkperapuar CPT" I1IJJOOC, 2011.



MIPOMBIIIIJIEHHOCTH M CEJIbCKOTO XO35MCTBa mocie pe3koro craaa 1990-x rr. u
HEJIaBHETO TJI00AJIBHOTO JKOHOMHYECKOTO KpHU3HCa, BEPOSITHO, MPHUBEACT K
pOCTy 3arpsi3HEHHsI BOJHBIX OOBEKTOB B pPETHOHE, Ha ATOT pa3 U3 JPYroro
CIleKTpa UCTOYHUKOB. OkupaeMoe (M yKe OYEBHUIHOE) BIUSHHUE H3MEHEHUS
KJIUMaTa, B YACTHOCTHU MOBBIIICHUE TEMIEPaTyphl BOJI U MOBBIIICHUE YACTOTHI
HABOJHEHUN M 3acyX, yCYIyOWUT 3arpsi3HCGHHE BOJ BEIIECTBAMH W3 JOHHBIX
OTJIOKCHHHM, OHOTCHHBIMH  BEIISCTBAMH, PACTBOPCHHBIM  OPraHUYCCKHM
YIJIEPOAOM, MATOT€HHBIMH OPraHU3MaMH, MECTULUJIAMH U COJbI0O U BBI3OBET
TepMaJIbHOE 3arpsi3HeHHE. ITU MPOOJIeMbl OyayT, CKOpee BCEro, OCIOXKHSITHCS
BOIIPOCAMH TPAHCTPAHUYHBIX BOJA. [[7s mpoBemeHHS CTPYKTYpPHBIX Mpeolpa-
30BaHMM, HAIPaBJIICHHBIX HAa BHEAPEHUE «3€JICHOW» MOJIeIM YKOHOMHUKH U €€
nuBepcuUKAIIMIO, W JJIS aJanTalid K HW3MEHCHHIO KJIMMara HEoOXOIUMO
CO3/1aTh THOKYIO CUCTEMY PETYJIUPOBAHUS Ka4yeCTBa BOJI.

Pemenust mo ympaBieHUIO0 BOJHBIMH PECYpPCaMH JAOHKHBI IPUHUMATHCS C
coOro/ieHneM OallaHca pa3IMyYHbIX (MHOTAA HE COTJIacyOIMUXC MEXIy co00il)
NOTPEOHOCTEN W MHTEPECOB C TOUKH 3PEHUS KaKk 00bEMOB, TaK U KauecTBa BO/I.
JUii HECKOJBbKMX BHUJIOB BOJOIOJIb30BaHMS TpeOyeTcss BoJa OINpPEAeTIeHHOrO
Ka4yecTBa, C JPYrol CTOPOHBI, AaHTPOIIOTCHHAs JESATEIIbHOCTh HEU30EKHO BENET
K cOpOCy 3arpsi3HSIOLIUX BEIIECTB, UTO CHUXKAET KaueCTBO BO/I.

VYpasieHre KauyeCTBOM ITOBEPXHOCTHBIX BOJI 3aKJIKOYAETCS B KOHTPOJIE
aHTPOTIOTEHHOW Harpy3ku (COpOCOM 3arpsi3HSIONIMX BEIIECTB W JAPYTUMH
BUJIaMU BO3JICUCTBUS) 7151 00€CTICUeHUS ONPEIEeIEHHOTO KauecTBa BOJI, KOTOPOE
XapaKTEPU3YEeTCs CICAYIOIMMU TPyIIaMy apaMeTpoB:

- OU3UKO-XUMUYECKUE: TEIUIOBBIE YCIIOBHS, KHCIOPOIAHBIA PEXUM,
MUHEpaIu3alus,  KHUCIOTHOCTh,  OHMOTEHHbIE  BEHIECTBA,  KOHKPETHBIC
CUHTETUYECKHE 3arpsi3HSAIONIME BEIIECTBA, KOHKPETHBIE HECUHTETUYECKUE
3arpsI3HSAIONIME BEIIECTBA U PAAUOHYKIIHbI.

- MukpobOuosiornueckue: OaKTepuu, BUPYChI, MPOCTEHUIINE OpPraHU3MBbI,
reJIbMUHTBI U TUAHOOAKTEPHH.

- l'unpobuonornueckue:  puidba, BojgHas  ¢uopa  ((HUTOIIIAHKTOH,
Makpo(UThI), TOHHbIE OECITIO3BOHOYHBIE U 300TJIAHKTOH.

- l'ugpomopdoiorndyeckne: 00beM M JAWMHAMHUKA pacxoja  BOJIBI,
IIEJIOCTHOCTh PEKH, CTPYKTypa M CyOCTpaT pycia peKu/mIHa o3epa, CTPYKTypa
IpUOPEKHOM 30HBI U T.I.
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YembapucoB D. M. COBMECTHO C APYTUMH HCCIEAOBATENSIMU =~ H3y4all
MHOTOJIETHIOIO JUHAMUKY MUHEpaIU3aliud U XUMHUYECKUH COCTaB PEUYHBIX BOJ
Amynapsbu.

B nuHamuke TrUApOXMMUYECKUX XapaKTEPUCTUK BHUJIHO, YTO y CTBOpA
Camanb6ait cpeHsss MuHepaau3amus Bojbsl yBenudmwiack ¢ 0,51 (mepuon 1931-
1940 rr.) no 1,23 r/n (mepuox 2001-2011 rr.), 2 XUMHUYECKUN COCTaB BOIBI
U3MEHUJICS C TUAPOKApOOHATHO-XJIOPUAHO-CYIb(PATHOTO — HATPUEBO-KaJblIHe-
Boro (I'XC — HK) na cynphaTHO-XJIOpUIHBI — MarHueBO-KalbIHEBO-
HatpueBbiil (CX — MKH).

ConepxaHrue TOKCUYHBIX COJIed B BOJie AMyAapbU IOBBIIIEHO YXE B
BepXxoBhe peku (y cTBopa Tepmes): 3/1ech yIIEKUCIbIN KalblUi He TpeobiiagacT
HaJ JpyrumMu cojisMu. Jlaxke B MOJIOBOJAbE B MOCIEIHHE TOAbBl B BOJE
npeobyiaialoT cynb(aT HATpUs U XJOpUJ HaTpus. B MeXeHb cojepKaHue
MOCJIETHEHN COMM yBennunuBaercs 10 4,12 Mr-skas.

K HmKHEMY TEYCHHIO PEKH B BOJIC COXPAHSIOTCS TE K€ COJH, TOJBKO
WHOTJIa B HEHM o0pa3yeTcst U XJIOpU Maraus. B ¢Bs3u ¢ poCTOM MUHEpATHU3aAINH
CoJlep’KaHhe BCEX COJIeH B BOJAE YBEIMYMBAETCSA, OCOOCHHO 3TO OTHOCHUTCSA K
XJIOPUAY HATPHUs, TOKCUYHOCTH KOTOPOTO, MO OIIEHKE MEIHOPATOpPOB, KaK YxkKe
O0TMEYaJIOCh, paBHA 7 Oaiam.

K crBopy Camanbaii comepkaHue TOKCHYHBIX COJIEM B PEUHON BOJIE
BHOBb HECKOJBKO yBenmumBaeTcs. [Ipeobnagaroriee MecTo 3aHUMAET XJIOPHU]
HaTpus (B MeKeHb 10 15,63 Mr-akB.). [1oBbIIIeHO Takke conepxkaHue cyibdara
marauss (mo 8,22 wr-skB.). CojepkaHne€ HETOKCHYHBIX COJe B CyMMe
nocturaeT Bcero 8,00 Mr-skB. B HuHeM TeueHun p. AMyaapbu B MOCHEIHUE
rOJIbl 3HAYUTEIHHO YBEIUYWIACh MUHEpaIn3aIus Bojbl. Tak, y Camanbast oHa B
OTJIEIbHBIEC MECSIIBI ITOBRIIIaeTCst 10 2,17 1/m.

SBnsercss Xopomled MO KayecTBY BoJa B BEpPXHEM TEUCHUU
p. Cypxangapsu (10 ctBopa XKaaHoBa), 0COOEHHO BO BpeMsl TTOJIOBOIbsI, KOT/1a B
Hel npeobiagaeT ABYYTIEKUCIBIN Kaabliuid. B MeXeHb coiepikaHie TOKCUYHBIX
COJICH HECKOJIBKO YBEJIMUMBAETCS, HO KAU€CTBO BOJIBI B 1I€JIOM HE MEHSIETCS.

B HuszoBbe pexm y cTBOpa MaHrysap coaep)KaHHe€ TOKCHYHBIX COJEN
(ocoO0eHHO B MEXEHb) 3HAUMUTENbHO yBenuuuBaercs. [Ipeobnanaromiee MecTo
3aHUMaeT cyiabdar MarHus (10 5,35 MTI-3KB.), MOBBIINICHO TAKXKE COJEpPKAHUE
XJIOpUaa U cynibdaTa HaTpust (COOTBETCTBEHHO 2,79 u 2,67 Mr-skB.).
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Uembapucon 3. U. u np. BnusHue kadecTBa opocuTenbHbIX BoJ CpeqHeil A3un Ha METMOPATHBHOE
COCTOSTHHE OPOILIaeMbIX 3eMelib. Marepuaibl KoHpepeHiun. [1yTu noBbleHns 3QpGeKTUBHOCTH
opomaemoro 3emiuenenus, Ne 1(57)/2015.



Taoauma 8

I'mapoxummnyeckasi XapaKTepUCTHKA PeYHbIX BO/I 0acceifHa p. AMy/JAapby 10 NEePUOIaAM

MuHepajm3auus BOAbI U XUMHYECKHH COCTAB 110
npeodIa a0 MM HOHAM U CTAAUAM 3aCOJIeHUS
(MuHEpanu3anus B 1/J1)

Peka Creop 1031 | 1951 [ 1961— [ 1971 [ 1981- [ 1991- [ 2001-
1960 | 1970 | 1980 | 1991 | 2000 | 2011
1940 rr.
IT. IT. IT. IT. IT. IT.
0,41 0,42 0,43 0,44 0,45 0,46 0,46
Baxm TyTtkayn XI'C- | XI'C- | XT'C- | XI'C- | XI'C- | XI'C- | XI'C-
HK K HK HK HK HK HK
0,19 0,20 0,22 0,23 0,23
[k Mwnn3 - - CI- CI- CI- CI- CI-
MK MK MK MK MK
0,32 0,35 0,38
[lypun 0,30 : : :
CypxaHngapbs CI- CI- CI- | 042 0,43 0,43
(’Knanosa) | CI'-MK MK MK MK
0.57 0,60 0,88 1,08 1,23 1,20 1,20
Cypxangapbs | Manrysap r C’—HK Ic- Ic- Ic- Ic- I'c- I'c-
HK HK HK HK HK HK
038 0,49 1,01 1,82 2,60 2,50 2,50
Kamkapps Kaparukon Cl’“—K CI- Ic- | XC- | XC- | XC- | XC-
HK | HMK | KMH | MH MH MH
0,55 0,73 0,88 1,25 1,27 1,28
3epaBiuaH Hason - CI- Ic- Ic- C- C- C-
MK KM KM | MKH | MKH | MKH
0,05 0,51 | 0,57 0,59 0,66 0,67 0,67
Amynapbs Kepku CXI'- | CXI'- | TXC- |TXC- | TXC- | I'XC- | I'XC-
HK HK |HMK | HMK | HMK | HMK | HMK
0,51 0,52 | 0,64 0,75 1,22 1,23 1,23
Amynapbs Camanbait I'XC- | ITXC- |TXC- | CX- | CX- | CX- | CX-
HK HK | MKH | MKH | MKH | MKH | MKH
0,51 0,53 0,65 0,77 1,64 1,65 1,65
AMynapps Temupbaii I'XC- | I'XC- | TXC-] CX- | CX- | CX- | CX-
HK HK KH KI' | MKH | MKH | MKH
IIpumeuanue

1) Cenenus 3a 1941-1950 rr. BBUAY MaTOYUCISHHOCTH HE O0OOIIICHEI;
2) X — xnopuausiii, chloride (C1); C — cynsdarnsiii, sulfate (SO, *); ' — rumpoxapGoHaTHsIii, hydro-
carbonate (HCO3"); H — Hatpuessiii, sodium (Na); K — kanbiuessiii, calcium (Ca); M —MaruueBsiii,

magnesium (Mg2+).

B p. llepaban muHepanu3aiuss peYHOW BOJABI TMOBBIINIEHA 3a CUET
€CTECTBEHHBIX YCJIOBUI. BO BpeMs MOJOBOIbS M B MEXKEHb CpPEIU COJei
npeobnanaer xjaopua Hatpus (4,65 u 16,90 mr-sks.). CymmapHOe CoJiep)KaHue
TOKCUYHBIX COJIEHl Tak)Ke TMPEBBIINIACT COJEP)KAHUE HETOKCHUYHBIX COJIEH.




HecMoTpst Ha »9TO, Kak YK€ OTMEYaloCh, BOJbI JTOW pEKH U3JIaBHA
UCITOJIB3YFOTCS JUISL OpOIICHUS. ECTECTBEHHO, YTO MOBBIINICHHOS COACP)KAHUC B
BOJIE TOKCHYHBIX COJIEM M €€ BbICOKas MuHepanuzamnus (1o 2,6 1/1) ckasbl-
BalOTCS KaK Ha M3MCHCHUU XUMH3Ma OPOIIAEMBbIX TOYB, TaK U Ha YPOXKAHHOCTH
CEBCKOXO03UCTBEHHBIX KYJIBTYP.

Bona p. 3epaBmiaH HCKIIOYHTENBHO OnarompusiTHa il OpPOIICHUS. Y
cTBopa Jlynmynu B TedeHUe rojia B COCTaBEe BOJBI MPEOOIATAET JBYYTICKUCIBIN
kanbiui (1,27-2,34 mr-skB.). Coaep:kaHue TOKCHUYHBIX COJIEH HE3HAYUTEIBHO.
3HAYUTEIBLHO U3MEHSETCS COCTaB BOJIbI HUkE CaMapKaH/ICKOTO 0a3uca y cTBOpa
HaBou. Cpenu coisieli BO BpeMsl TOJIOBOJbS HAYMHAET Mpeo0iaaarh Cyibdar
Maraust (1o 4,45 Mr-skB.), a B MEXeHb — cyabdar Hatpus (10 7,79 Mr-sks.).
Taxkum oOpazoMm, B byxapckuii oa3zuc pedyHas Boja MOCTYIAET C MOBBIIIEHHBIM
COAEP>KAaHUEM TOKCUYHBIX COJICH.

OueHb xopolas MO KauyecTBY BOJa U B BepXxoBbsix p. Kamkamapeu y
ctBopa Bapransu. Kpyriwiii ron B Boje mnpeoOiagacT HETOKCHUYHAs COJb —
JIBYYTJIEKUCIBIA Kalbluid. O4eHb CHIIBHO MEHSETCS COCTAaB PEYHOM BOJBI IO
TeueHUro y cTBopa KapaTukoH, 0OCOOGHHO B MEXE€Hb, KOTJa peKka HauMHaeT
WHTEHCUBHO JIPEHUPOBATh T'PYHTOBBIE BOJBl. B 3TOT mepuoj MuUHEpaU3alus
BOJIbI MHOTHA foxoaut 1o 4,13 1/1, a mpeoOnamaroniye MecTa B COJEp KaHUH
coJiel 3aHUMAIOT CyJb(paT MarHusl U XJIOpUJ HAaTpusi (COOTBETCTBEHHO 25,601 u
23,24 Mr-aKB.).

B BeIBosax paboThl oTMEUaeTcs, YTo B pedHbIx Bogax CpemHeir Azuu
MOCTOSIHHO ~ COJIEpKAaTCs  pa3jIMuyHble  XMMHYECKHE  DJIEMEHThl  (COJH
€CTECTBEHHOTO MPOUCXOKICHUS, TSHKEIIBIC METAUIbI, OCTATKU SIIOXUMHUKATOB U
ya00peHU | T.1.), KOTOpbIE€ TPH OPOIICHUU BBI3BIBAIOT Pa3HOOOpa3HBIC
U3MEHEHHUS B (DU3UKO-XMMHYECKHUX CBOMCTBAX OPOIIAEMBIX MOYB.

AHanmM3 COCTOSIHUSI HEKOTOPBIX JIIEMEHTOB BOJHO-COJIEBOTO OanaHca
OpOIIAeMbIX MAaCCHMBOB IIOKa3all, 4YTO HauOOJEee TSHKEI0E MEIUOPaTUBHOE
COCTOSIHHE OpOIIAEMbIX 3€MeNlb HaOJt0aeTcs B HMKHHUX 4YacTsAX OacceilHOB
Amypnapsu 1 CelpAapbi, KOTOPBIE MOCIE MPEKPALICHHUS MOCTYIJIEHUS PEYHOrO
CTOKa B ApaJIbCKOE€ MOPE SABJISIFOTCS 30HOM aKKyMYJISLIMM COJIEBOrO M TBEPAOTO
CTOKOB 3THX PEK.

Kynmenos b. npuBoaut z[aHHLIe”, YTO B CBSI3U C YBEIWYEHUEM 3a00pa
BOABI W3 AMyZapbu JUIsl OpOIIEHHWS W COpOCOM W3 JPEHAKHBIX KAHAJIOB
3arps3HEHHBIX BOJ OOpAaTHO B PEKy, KaueCTBO BOABI AMyAapbH YXYIIIHIOCH.
Hamo ormeTtnth, 4TO MUHEpaNbHBIA U XWMHUYECKHH COCTaB 3TOro cOpoca B
HEKOTOPBIX paliOHaxX B JECATKH pa3 IPEBBIIIAET KOJWYECTBO 3ArpsI3HECHUN B
CTOYHBIX BOJIaX MPOMBINIJIEHHOCTH U KOMMYHAJIbHO-OBITOBOTO XO3SIIICTRA.

"7 Kynmenos b. TIpo6iieMb cellbCKOXO03SHCTBEHHOTO BOIOMOIB30BAHMS B GacceiiHe peku AMyapbs,
«Ycrexu cOBpeMEeHHON HayKH U 00pa3zoBaHus», 2016, Nel12, Tom 9.



B nacrosiiiee Bpemst 0011MiA CpeTHEr0/I0BOM 00beM JAPEHAKHBIX CTOKOB B
pekax GacceifHa AMyzapbsi cOCTaBisieT okoido 20 KM', W3 HHX OKOJIO 95%
COCTABJISIIOT CEJILCKOXO35MCTBEHHbIE APEHAXKHBIE BOJABL, a 5% — HEOUUIIECHHBIC
CTOYHBIC BOJIbI OT OBITOBOTO M MPOMBIIIUICHHOTO CEKTOpOB. 3 0b61iero oobema
NOJIUBHBIX BOJA OKoJo 50% Bo3Bpaiiaercs B peky, BHOcs Oonee 65-70 MIH. T
CoJieid, a 0OJIBINIast 4YaCcTh OCTaBIIErOCs 00OheMa IPEHAKHBIX BOJ COpachIBAETCS B
€CTECTBEHHBIC JIaTYHbI U HUCIAPSETCS, MPU 3TOM TOJHKO HE3HAUWTEIbHAs X
Y4aCTh UCTOJIb3YETCS IIOBTOPHO JJIsl OPOIIICHUS IO BceMy Oacceitny.

CnoxHasi  KOHIJIOMEpanusi XHUMHYECKOro cocTaBa U OoJiblias
MUHEpaIN3alys HEOUHUILEHHBIX IPEHAXKHBIX BOJI PUBOAUT K 3aCOJEHUIO ITOYB U
BBIBOJIy UX U3 CEJIbCKOXO03SHUCTBEHHOTO 000pOTAa.

B Toxe BpeMs HeqocTaToOuHOE BHUMaHHE K TEXHHYECKOMY OOCHy-
KUBAHUIO JPEHAKHBIX KaHAJOB YCYryOJIIeT CIIOKHUBUIIYIOCS cuTyanuio. B
JPEHAXKHBIX KaHANaX MPAKTUYECKH HET TEYEHUs BOJBI, UYTO IPUBOIUT K
3arpsiI3HEHHUIO W TIOBBIIICHUIO YPOBHSA TMOJ3EMHBIX BOJA 3a CYET (UIIbTpALUU
3arpsA3HEHHBIX BOJ Y€pe3 THO U CTEHKU KaHaJOB.

T/T
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Puc. 2. lunamMuka cpeHerog0Boi MUHEPAJIN3AIMU PeKH AMYAapbs

3HAYUTEILHON OpOIIAEMON CEIIbCKOXO3SIMCTBEHHOW TEPPUTOpUEH Y
UCTOKOB OacceitHa AMyaapsu siBisgeTcst Baxuickuit oazuc B Tamxkukucrane. 13
JUHAMUKHA CPEIHEr0JIOBOM MUHEpaau3aluu peku Amynapbs BUAHO, YTO Ha
HEKOTOPBIX TEPPUTOPUSAX CPEIHETOJI0BAs MUHEPAIM3ALMS JIPEHAXHBIX BOJ



Haxoautcs Hwke 0,5 r/n, Ha npyrux pocruraer 1,18 1/51, XOTS B OT/AC/IbHBIC
nepuoabl roja B psAAe KaHAIOB ¢ pacxogamu 1-2,6 M/c COJIECOJIepKAHUE
J0X0 110 110 4-5 1/1 (SIBaHCKMI paiioH).

IIpoBencHHBIE DKCHEPUMEHTBI II0KA3alIM, YTO COKpAIlEHHE pacxona
IIOJIMBHOM BOJIbI OJTHOBPEMEHHO IIPUBOJUT K YMEHBIIEHUIO 00bEMa JPEHAXKHBIX
BoA. Kpome TOro, MEAMIIMHCKUE UCCIEN0BAHUS MECTHOI'O HACEIEHNUS ITOKA3aJIH,
YTO 3arpsA3HEHHas BOJa BbBI3BIBAET pa3IUYHbIC 3a00J€BaHHUs U SBISETCS
UCTOYHUKOM pa3IM4HOro poja uHdexuuii. Tak, mosiBjieHHe B MUTHEBOI BOJE
HUATPAaTOB W HUTPUTOB, BCIECICTBUE HCIIOIb30BAHUS MHUHEPAIBHBIX a30THBIX
yoOpeHul, MPUBOIUT K yrpo3€ pPa3BUTHS MaJIOKPOBHsI, OCOOCHHO y JeTell, u
paKoBBIX 3a00JieBaHUN B pe3yibTare 00pa3OBaHHS B OpraHU3ME YeloBeKa
HUTPO3 aMMHOB U HUTPATOB.

B urtore peuHbie BOJBI MOYTH HA BCEM MPOTSIKECHUM PEKU AMyAapbs
CTaqu HE MPUTOJAHBIMU JIJII XO3SHUCTBEHHO-TIUTHEBBIX IIejell 0€3 OYMCTKH.
BO3HMKHOBEHHE TakOW CHUTyallUd TMOPOXKIAET CEPHE3HBIE 3aTPYAHCHUS B
CHAO)KEHUM HACeNeHUsT M pPa3HbIX OTpaciedl MNPOMBINUIEHHOW cdepsl
BBICOKOKAQYECTBEHHOM BOJION M HETATMBHO BIIMSET Ha 3JI0POBBE JIFOJCH, phIOHOE
XO3SIMCTBO M OPOIIAEMOE 3eMIIEAETHE.

CBOEBpEMEHHOE TEXHUYECKOE OOCITYXKMBAaHHUE JPEHAXKHBIX KAHAJIOB C
1EeIbI0 TPENOTBpalleHus] (QUIbTpaluu BOABI B TPYHT TO3BOJIUT CHU3HUTH
mpoliecc 3arpsi3HeHHs] MOA3eMHBIX BoJ. CoKpaleHHue MaloNPOyKTUBHBIX
OpOIIaeMbIX TUIOMIAJEH, 3aCEBAEMBIX XJIOMYATHUKOM, MCIOJb30BaHUE Karlelb-
HOTO OPOIIICHHUS, TPUBEACT K YBEIUYCHHUIO YPOKAMHOCTU C OJHOTO reKTapa H
3HAUYUTENLHOMY COKpAILIEHUIO BO3BPATHBIX BOJI C BBICOKHM COJIEp>KaHHEM
MuHepaioB. [loBTOpHOE HCHOIB30BaHHE IPEHAKHBIX BOJ MOCIE MX OUYHUCTKH
MO3BOJIUT CHU3UTH 3a00p BOABI M3 AMyIapbd W MHUHHUMH3HUPOBATH 3aCOJICHHEC
TJI0JTOPOTHBIX TIOYB.

[Ipu npoBeaeHUM TUAPOIKOIOrHUYecKOro MoHuTopunra .M. Uembapu-
coB'® mcmomp3yer KiaccHUKaimio, paspaboTaHHylo B JlaGopaTopuu
TUAPOMETpUM UM MeTpojiorun  HayuyHo-mcclienoBaTeNbCKOTO  MHCTUTYTA
uppurariuu U BogHbIX npobiem (HUMUBII), nns oneHkun kadecTBa peyHOM
BOJBl B IIEJISIX TUTHEBOTO BOJOCHAOXKEHUS C YYETOM CPEAHEH BEIMYUHBI
uHJeKca 3arpssHéHHocTd Boabl (M3B) nmns kaxaoro cTBopa U BbIIECICHUEM
CJIEIYIONIEH Tpajaliuu: XOpolas BOJa, YAOBICTBOPUTEIbHAS, TUIOXas, OMacHas
Y YPE3BBIYANHO OTACHAS JIJISl TUTHA.

'8 Yembapucos D.M. u ap. K coaepkaHmIo THIPOIKOIOTHIECKOr0 MOHUTOPHHTA COCTOSHHS BOJIbI
pedHbIX 6acceiiHOB Y30ekucrana. «Bectauk [IpraMypckoro rocy1apcTBEHHOTO YHUBEPCUTETA
um. [llonom-Aneiixema» Ne3(32)2018.



Taoauma 9

PazinyHble KIaccH(PUKALMU CTENeHU 3arPA3HEHHOCTH BObI

Kanaccndukanus, npumensiemas Kaaccndpukanus naboparopun
B cHCTeMe Y3ruJpomMera HUNUBII
Xapakrepucruka Beaumia ¥/ XapakTrepucTuka Beautnna
pakTep u3B ° paxrep u3B
OueHb uncTas Menee mim 100 Xopomas 0—1
pasxo 0,2
Uucras 0,2—1,0 bonee 50 | YnoBnerBoputenpHas 1—3
> MepetHo 1—2 Boree 30 Mroxas 35
Barpsi3HEHHAs
3arpsi3HEHHAs 2—4 bonee 25 OnacHas 5—10
I 'psizHAst 4—6 bonee 20
OueHb Tps3Has 6—10 bonee 15 |Upesswruaitno onacHasi| bonee 10
UpesBbIuaiiHO rpsizHas bonee 10 bonee 10
Taboauna 10

OuneHka Ka4yecTBa NUTHEBOM BOABI M THAPOIKOJIOTHYECKOT0 COCTOSIHUSA
TEPPUTOPHH MO KJIacCH(PUKANMU COTPYAHUKOB JadopaTtopun HUUUBII

Kpurepun onenkn

KauecTBO
NUTHEBOM BOABI

I'maposkosornyeckasi
00CTAHOBKA

He nomkHa mpeBbIIaTh COAEpKaHUE AJIEMEHTOB,
orpannuuBaromux ux [1JIK nmo nHoseimmm
odunmansHbIM uctounukam /I'OCT-2874-82/
«Boma nuteeas» Can [TuH 4630-88
CanuTapHble TpaBUia U HOPMbI OXPaHbI
MOBEPXHOCTHBIX BOJ| OT 3arpsi3HEHHUS/,
nocneanuit nepeyens [IJIK nacturyra HUI' MU

u 1p.

Xoporas

biuska k ectecTBEeHHOU

2—3 uHrpeauenta, npesbimarommx [IJIK,
OTHOCSIINUXCS K CAMBIM HHU3KHM KJIaccaM
OTIAaCHOCTH OTJCIIBHBIX DJIEMEHTOB TSI 370POBBS
uesnoBeka (a umenHo k IV u Il kiaccam)

VY nosnersopu-
TeJbHas

Cnabo HapyiieHa

5—6 uHrpeaueHToB, npebimarmux [1/IK u
otHocsmuxcsa Kk IV u III kmaccaM onmacHOCTH MITH
1—2 unrpeauenta, npesbimaromumx [IJIK u
otHOocsamuxcs K I-1I kmaccam onmacHoCTH

ITnoxas

3aMeTHO HapylleHa

3HAYUTEIIbHOE KOJIMYECTBO HHTPEIUCHTOB,
npepbimaronux ux [IJIK u otHocsmumxcs K I-11
KJIaccaM OIacHOCTH

Omnacuaga

CunpHO HapylleHa

IIpumeuanue: knaccel onacHocTy BoiesieHsbl o CanlluH 4630-88:
I kmacc — 4upe3BbIYaliHO OnacHble MHIpeAUeHTHI; 11 Kimacc — BBICOKOOIIACHBIE,
III knacc — omnacHbie HHTpeAUEHTHI U [V Kilacc — yMEpEeHHO OMacHbIE UHIPEAUEHTHI




N3B 1no3BojsieT onpeaeianuTh TEHACHIMI0 U3MEHEHHsI KauecTBa BOJBI 32
HECKOJIBKO JIET, TIOCKOJIBKY OH OIIPEAENSET OLICHKY 3arpsi3HEHUS KOMIUIEKCHO.
Ecnu Ha OgHOM M TOM k€ ydacTKe BOJAHOTO OOBEKTa Y YacTU MHIPEAHECHTOB
KOHIICHTpALUsl CHUYKAETCs, a y APYIMX II0Ka3aTelled COJAepKaHue BO3PACTAET,
KoMIUIeKCHO 6e3 3B oneHuTh kauecTBO BOJBI 3aTPYIHUTENBHO. YTIPOIIEHHAS
OILIeHKa 110 nokasareno V3B 1mo3Boiser npoBecT CpaBHEHUE KayeCTBa BOJBI B
pPa3HBIX CTBOpaxX PEK HE3aBUCHUMO OT MPUCYTCTBHS PA3TUUYHBIX 3arps3HSIIOINX
BemecTB. [loaToMy B Hacrosiiee BpeMs INpPHU XapaKTEPUCTHKE CTEIECHH
3arpsi3HEHHs] MTOBEPXHOCTHBIX BOJ B PAa3JIMYHBIX OPraHU3alUsAX pecrnyOIuKH
noae3ytorces BenmnunHor 3B Yiruapomera.

HpI/I CO31aHNu CHCTCMBI THAPOIKOJIOTHICCKOIO MOHHUTOPHHI'A
YUUTBIBAJIKUCH TPHU I'NIABHBIX 3arpA3HAIOIINX @aKTopa: KOJIJICKTOPHO-APCHAKHBIC
CTOKH, CTOYHBIC BOAbI IIPOMBIINIJICHHOCTHU U KOMMYHaJ'H)HO-6BITOBLIe CTOKHMH.

Hcnonp30BaHne MaTeMaTHKO-KapTOrpaduiyeckoro MOJSIUPOBAHUS U
KOMIBIOTEPHOrO OaHKa JaHHBIX CUJIBHO YIPOIIAET MPOLECC HCCIeI0BaHUS,
no3BosisieT nepeitu Kk [ MC-texHomorusm ¢ yd4étom 3apy0eKHOTO OIbITA.

IlepBbiii 3Tan uccnemoBaHui — «['HAPOIKOTOTUUECKUNA MOHUTOPUHT
pedHoro OacceilHa» — (QUKCUPYET H3MEHEHHE XHUMHUYECKOTO0 COCTaBa peK
OacceitHa ApallbCKOTo MOPSI, YYUTBIBasl TAKXKE BIMSHUE JBYX BaXKHBIX (PaKTOPOB
(IpUPOIHOTO U AHTPOIIOT€HHOTO).

Bropoii atann — «IIporno3upoBanue» — COCTOUT U3 Pa3HBbIX MOJEIIEH:

— JIeTEpMUHUPOBAHHBIE MOJENIU, T[J€ YHOp JAeNaeTrcs Ha BCKPBITHE
NPUYMHHON OOYCIIOBIEHHOCTH MCCIIEYEMBIX SIBICHHI. DTO Ciay4yall MIMPOKOTro
UCIIOJIb30BAHUSI CUCTEMHOTO aHanu3a. Tyna BXOAUT Teorpado-ruaposio-
rudeckuii meton B.I'. I'mymikoBa, 6acceitHoBsiii meton M.H. Ctenanosa u 2.1.
Yembapucora (1978), usywaromuii TeppUTOPUATBHBI YPOBEHb — PEUHOMN
Oacceli;

— CTOXACTHYECKHE MOJCIH — 3TO KOHKPETHO MPOCTHIC MaTeMaTHYECKUE
MOJIEJIM, UCIIOJIb30BAaHNE CTAaTUCTUYECKUX METOJOB, B HAIIEM Cly4ae KOppews-
IIMOHHBIA M PErPECCHOHHBIM aHalli3, IJI€ ¢ MOMOINBIO YPaBHEHHUS PETPECCHH
MOXHO JaTh MPOTHO3. JIOTIOJHUTEIPHO HMCIOJIB3YETCS TPEHJ-aHallu3 110 BCEM
U3y4aeMbIM CTBOpaM, TJ€ ONPEEISIoT YAOOHYI0 (opMylly, HUMUTHUPYIOT
pa3IMYHBIC CHUTYallud WM3MEHEHWS TMPUPOCTAa COACPKAHUS TPU Pa3TAIHBIX
Harpy3kax, J00aBisis JOMOJHHUTEIbHBIE CpEAHHE KOHICHTparuu. ba3oBbrit
BapUaHT CHUCTEMBI HACTpOEH Ha paboTy omaHOBpeMeHHO ¢ 20 pa3InyHBIMHU
3arps3HSIIONIMMHU BellecTBaMH. VICXOaHbIe AaHHBIC IS pAacyETOB BBOIATCS H
MOAJACP>KUBAIOTCS C TOMOIIBIO COOCTBEHHOM 0a3bl aHHbIX 3a 2000-2017 rr.;

— CUHTE3UpPOBaHHAs KOMIUIEKCHAs MOJIeJIb — 3TO KapTorpadupoBaHue
THIPOIKOJIOTHYECKON CHUTyaIllud M3y4aeMoro OacceifHa. 37ech CyMMHPYIOTCS



BCE PE3YJIbTATHI, MOJYUYEHHbIE TIO IPYruM MojaeisiM. Mcronb3yercs MeToauKa
['MC-kaprorpadupoBaHusi XUMUYECKOTO COCTaBa MOBEPXHOCTHBIX BO/I.

Camu porHO3upyeMbIe BEIIECTBA ACNIATCS HAa OTACIbHbIC TPYIIIbI, YTOObI
NEPEeNTH K PEryJIMPOBAHUIO UX COACPIKAHUS MPU 00A3aTEIBHOM YUYETE IKOJIOTO-
HKOHOMHUYECKOU OLIEHKH BOJIOOXPAHHBIX MEPOTIPUATUH.

B nannoit Hayunoil pabote ucnons3zoBaiuch [ MC mis undopMaimoHHon
HOJICPKKU U3YUEeHHsI TeHe3nca (popMUpOBaHUS TOBEPXHOCTHBIX BOJ HAa YPOBHE
OacceitHa peku Amynapbsu (HU30BbsSI peku — Tepputopusi Kapakanmnakcrana). B
COCTABJICHHOM KapTe MPUMEHSJIMCh IOYTH BCE METOJbI, B 3aBUCUMOCTH OT
NOCTABJICHHOW 3aJa4yd MCCIIEOBAaHUSA M MMEIUXCs AaHHbIX. [Ipu co3zpaHumn
METOJMKH THAPOIKOJIOTMYECKOT0 MOHHUTOPUHIA YUHUTHIBAIMCH KOJUIEKTOPHO-
JIpEHaXHbIE CTOKM M CTOYHBIE BOJABI IPOMBIIUICHHOCTU. lcnosb3oBaHue
MaTE€MaTHUKO-KapTorpauueckoro MOAEIUPOBAHUS M KOMIBIOTEPHOro OaHKa
JAHHBIX CUJIBHO YIPOILIAET MpOoLiecC palOHUPOBAHUS.

['uppoxumuyeckue MmokasaTelld MOJBEPKEHbl KOJeOaHHUSIM BO BpPEMEHHU,
MO3TOMY KapThl COCTABIISIIOTCA Ha OCHOBE OCPEIHEHHBIX MHOTOJIETHUX JAAHHBIX
c yu€ToM TuApoJornueckux (a3 (MEXKeHb, IIOJOBOJIbE). 3a OCHOBY
TUAPOIKOJIOTMYECKOTO0 PAOHUPOBAHUS MPHUHAT KOMILUIEKCHBIA OacceiHOBBIM
MeToJl  reorpado-raJoXMMHUYECKOro  aHaiu3a MPUPOJHO-MEIHOPATUBHON
OOCTaHOBKH, TIJI€ YYTE€Hbl KaK BIHUSHHE €CTECTBEHHbIX (PaKTOpOB, TaK H
aHTPOIIOTEHHbBIE (DAKTOPHI.

B coBMecTHOII ctatbe Yembapucosa .M. ¢ coaBTopamMu'~ paccMOTPEHBI
npobyieMbl KayecTBa OpOCHUTENbHBIX BojA lleHTpanbHOM A3um myTem
IIPOBEICHUS TUAPOIKOIOTMYECKOT0 MOHUTOPHHTA. [IpeokeHpl MpakTHYeCKue
U Hay4YHbIE PEKOMEHIAIIUH 110 PEIICHUIO MPOOJIeM KaueCcTBa OPOCUTEIBHBIX BO/I.
Otmedaercss HEOOXOIMMOCTh Pa3BUTHS HAyYHOUW 0a3bl MCCIENOBAHUM IO BCEM
acIeKkTaM KadecTBa BOJBI M OXPaHbl BOJAHBIX PECYPCOB; IPUHATUS 3aKOHOB U
aJIMUHUCTPATUBHBIX JIOKYMEHTOB IO OXpaHE BOJ U YIYUYIICHUIO UX KauecTBa,
BBINIOJIHEHUST PA3JIMYHBIX HWHKEHEPHBIX, TEXHOJOTMYECKUX MEPONPUITHI.
N3y4eHo THUIPOIKOJIOTHUECKOE COCTOSHUE TMOBEPXHOCTHBIX BOJ KPYMHBIX
opomiaeMblx MaccuBOB OacceiiHa peku Amypapeu: CypxaHIapbHHCKOTO,
KamkagapesruHCckoro, Xope3mMckoro u opomaeMmon 30ub1 Kapakannakcrana.

B pabGore Opima wucmonp3oBaHbl 0a3a naHHbIX HaydHo-ucciemnoa-
TEJIbCKOTO HWHCTUTYyTa HUppUTalMM U BOAHBIX mpooOnem (PecmyOmmka
V30ekucTan) 1Mo HMCCIASAOBAHUSIM H3MEHCHHS BOJHOTO M THAPOXUMHYECKOTO
peKHMa PEYHBbIX M KOJUICKTOPHO-APEHAXHBIX BOJI OacceiiHa ApallbCKOTO MOPSI.
CocrosiHHE W3Yy4YeHUS THIPOXHMHYECKOTO PpEXKHMa IMOBEPXHOCTHBIX BOJ

¥ YembGapucos D. u ap. [ HAPOIKONIOrHIeCKNii MOHUTOPUHT Ka4eCTBA PEUHBIX BOJ GACCEHHA PEKH
Amynapeu B ipeieniax Y30ekucrana, « JKOJIOTHS U CTPOUTENBCTBO», No 1, 2019.



OacceliHa ApaHLCKOFO MOpPS U UX Ka4€CTBA HCOAHOKPATHO M3YydaJIMCh MHOT'MMHU
HCCIICAOBATCIIIMMU.

B cratee otmeuaercs, yto g0 1970 1. ocHoBHas wuHpOpMALUS IO
THJIPOXUMHM PEUHBIX BOJA B OacceliHe ApaibCKOro Mops MyOJIMKOBajach B
cepusix I'mapoxumumueckux exerognukoB. C 1938 r. B HUX peryisipHo
MOMEIIAIOTCS CBEACHUS MO XMMHYECKOMY COCTaBy 3THX BoOJ (Ooyiee paHHUE
JAHHBIE UMEIOT 3nu3oanyeckuil xapakrep). C 1975 r. B cBsI3u ¢ yBeIUYEHUEM
qyclia ONPENENIeMbIX XUMUYECKUX 3JIEMEHTOB (Ha OTOMpaeMbIX MOCTax) 3TU
JaHHBIE CTIM MMyOJMKOBaThCA B [ uapoxumuyeckux Oromuterensx. K
COKaJIeHHI0, OoJiee MM MEHee HaJaKeHHBIM MEXaHM3M MX OoOMeHa W Jpyrom
TUAPOJIOTHYECKOW HH(POpMAIMK TpeKpaTwiInch mocie pacrnaga CoBeTcKoro
Coro3a 1 BO3BHUKHOBEHUSI HOBBIX rocy1apcTB B LleHTpasibHOM A3uM (HEKOTOPBII
00MEH MpOoAOHKAJI OCYLIECTBISATHCS TOJIBKO MeXAy crnenranucramu). C 3Ttux
Mop CTajo OYEHb TPYAHO oOecrneunBaTh OOBEKTUBHYIO OIIEHKY KauecTBa
MOBEPXHOCTHBIX BOJl ATOTO PErMOHa JaXke MO Pa3IMYHBIM PEYHbIM OacceilHaMm.
B cBi3u ¢ 3TUM, CTajgo OY€Hb BaXHBIM OOBEKTUBHO OIEHUBATH BCIO
TUAPOXMUMHUYECKYI0 HH(OPMAIMI0O C YYETOM CYIIECTBYIOIIMX CTaHIAPTHBIX
METO/IOB.

UccnenoBanusi TUAPOXMMHUM  TOBEPXHOCTHBIX BOJA B OacceliHe
ApanbCKOro Mops TPOJOJDKAIOT COKpamaTthesi, ocobeHHo B KoIprei3crane,
Tamxkukucrtane U TypKMEHHCTaHE M HEKOTOPBIX pernoHax Kaszaxcrana u
V306ekucrtana. Exxeroansiii 00eM COBPEMEHHOTO CTOKA KOJIIEKTOPHO-APEHAXK-
HBIX BOJl, KOTOPBII OTYETIMBO YXYIIIAET THUIPOIKOJIOTHUIO TEPPUTOPHH,
cocrtasiisieT 33-35 KM3, yto coctaBigeT 30 % oT Bcex BO3OOHOBIIIEMBIX BOIHBIX
pecypcoB Oacceitna. B 6acceiine AMyaapbu, BKITtouaromieM 300y KapakyMckoro
KaHasia BMecTe ¢ MyprabckuMm u TeIKEeHCKUM HMpPPUTALMOHHBIMU palloOHaMH,
00beM KOJLIEKTOPHBIX BOA COCTaBIsieT 21-22 KM’ CO CpeiHel MUHepaTu3aLiei
ot 1,8 no 14,2 r/m.

AHanu3 MaHHBIX THAPOXUMHUYECKHX OIOJUIETEHEH 3a TMOCJIEeIHHE TOIbI C
pesynbraTaMu  COOCTBEHHBIX H3MEpPEHWH I[IOKaszal, 4YTO BOJABI COJAEpKAT
NEeCTULUABI, TsDKEJIble MeTaulbl (KagMUM, CTPOHIMA | JApyrue), Hedte-
OPOAYKTHI, (PEHOJBI U APYTrUe TOKCHUYECKHE 3JeMeHThl. OmacHas TUApOXHUMHU-
YyecKkasi CUTyallusi CKJIaJbIBaeTCsl BONM3M ApanibCKOrO MOpS M Ha TEPPUTOPUHU
FOxnoro Ilpmapanss. B HacTosmee BpemMss B CBSI3U C OOOCTpEHHUEM
UCIIONb30BAaHUSl ~ CTOKAa  TpPaHCTPaHUYHOM  peku  AMynappud  BO3pocia
HEOOXOJUMOCTh NMPUMEHEHHS] U UCIOJIB30BAaHUS Pa3IMUHBIX METO/IOB OLICHKHU
UCIIOJIb30BAaHUsl CTOKA M €ro KadecTBa MO JJIMHE PEKH, a TaK K€ H3y4eHUs
TUIPOIKOJIOTHYECKOTO  COCTOSIHUSL  MOBEPXHOCTHBIX W TPYHTOBBIX  BOJ
Pa3IMYHBIX YacTel U 0a3MCOB PEUHBIX OACCEHHOB.

B naHHOl cTaThe M3ydeHUE THIPOIKOJIOTUYECKOTO COCTOSHHS KPYITHBIX
OpOIIaeMbIX 0a3UCOB OacceifHa p. AMynapbu ObUIO PACCMOTPEHO Ha MpUMepe



opormraembix 30H OacceitHoB Cypxanaapbu, Kamkagapbeu, Xope3aMckoro oasuca
u Pecniy6siuku KapakanmnakcraH.

CypxannappuHckass o00JacTh pacHoyio)keHa B BEPXOBbAX OacceliHa
AMynapbi U OXBaTbIBaeT OaccelHbl JIBYX ee NpuTokoB: p.CypxaHmapbu u
p.lllepadana. bacceitn p.Cypxanaapbu OOBIYHO paccMaTPUBAIOT COBMECTHO C
MEHBIIUM TIO0 pa3zmepam Oacceitnom p.lllepaban, Tak kak TeppuTopusi 000UX
OaccelfHOB MOJTHOCTHIO HaxoasATcsl B CypxaHaapbUHCKOM o0nacTu ¥Y30ekucTaHa.
O0e peku SBISIFOTCS MPAaBBIMU MMPUTOKaMU AMYyJIapbu: TepBas BIAJacT B HEEC HA
137 kM oT Hauana peku, BTopas 1noJ Ha3BaHnuem Kapacy — Ha 180 kM.

CpenHemMHOroneTHee 3HadeHUWE BOAHBIX pecypcoB  CypxaHIapbu
coctaBnger 3,59 kv’ wmmm 113,6 M/c (11 CpaBHEHHS — BOJHBIE PECYpChHI
p. lllepa6ay cocrapmsior 0,22 kM uin 6,9 m'/c).

3HAUUTENBPHOE YHUCJIO MAarucTpajbHBIX KOJJIEKTOPOB  BIMAJaeT B
CypxaHgappio (HauOOJbIIME pACXOJbl BOABI B CpPEIHEM 3a TOJ pPaBHBI
0,71-1,62 M3/C, CpeIHsIst MUHEpaIU3alys KOJUIEKTOPHBIX BOJ MeHsiercs ot 0,36
1o 1,90 r/n). Haumensimas munepanuzarus Boasl (0,17-0,40 r/n) naGmromaercs
B BepxoBbsix Cypxanaapeu (Oacceiinsl Tynananra, O0uszapanra, CaHrapaaxa),
cocTaB ee cyJsb(aTHO-THAPOKapOOHATHBIM—KabIIueBbld. HaunHas oT cTBOpa
[lypun, munepanuzanusi BoAasl B CypxaHaapbe MOCTENEHHO BO3pPAaCTAaeT U B
ycThe peku gocturaet 1,1-1,4 /1, mpu 3TOM COCTaB €€ TMOCTEIIEHHO MEHSIETCS
Ha CyJb(aTHBIM-MarHueBO-KanbliueBbld. COracHO TMPOBEJICHHOW OIICHKE,
THIPOIKOJIOTHYECKOe cocTosiHue OacceitHa p. CypxaHmapbu SIBISETCS CJIa0o
HapYIIEHHBIM.

B Gacceitne p. Kamkagapsu pa3BUTO MHTEHCHBHOE OPOIIAEMOE 3EMIIe-
nenve. CoOCTBEHHBIX BOJHBIX PECYPCOB JUIsl ATOM Iieu B OacceiiHe He XBaTaer,
U OPOCHUTEJIBHBIE CUCTEMBI MOJIMUTHIBAIOTCS KaHATIOM U3 0acceitHa p. 3epaBIiiaH.
Bcs 3anagnas wacth OacceiiHa muTaeTcsl BogaMu AMYyJlapbu, MOJaBa€MbIMU TI0
KapmmHckoMy MarucTpaibHOMY KaHay.

B nocnennue roapl XuMUYeCcKuil cOCTaB BoJIbl B OacceitHe p. Kamkagapsu
«Y3TUIPOMETOM» OINPEAEIAECTCA HA CEMU CTBOPAX:

1) p. Kamkagapss — kunui. Bapransa;
2) p. Kamkanapss — kunut. Yupakuu;

3) p. Kamkagapss — noc. UuMkypras;
4) p. Axnapses (Akcy) — 1. lllaxpuca6s;
5) p. Akaapbs — kuuul. Xucapak;

6) p. Tauxuzbaapbs — kuuwl. Karraros;

7) JleBoOepexHbli KaHan UMMKypraHCKOrO BOJOXPaHWJIHUINA — IIOC.
YumKypraH.



HavMenbiine BenvuMHBI MUHEpaiau3auuud HaOmonarorcs B p. Kamka-
napbe y kunul. Bapransa, B p. Axknapss y 1. lllaxpuca63a u y kunut. Xucapak, B
p.Tauxussinapbs y kunui. Karraron (0,16-0,27 1/m); B p. Kamkagapse y KU1
Uupakun ona yBenmuuumBaetrcs a0 0,32-0,40 1/n, y mnoc. UYumkypran -
10 0,79-1,09 r/n. B neBoGepexkHoM KaHaile UMMKYpPraHckoro BOJAOXPAaHWIIMIIA
ona pasHa 0,71-0,73 1/n. CormacHo TPOBEACHHOW OIEHKE, THUIPOIKO-
JIOTUYECKOe cocTosiHue Oacceitna p. Kamkagapbu sBisieTcs: HapyIIeHHBIM.

Xope3Mckasi 007acTh, pacHoJIOKEHHass B JelbTe P. AMyaapbu,
NpEACTABISAECT [0 CBOMM MPUPOAHBIM YCIOBUSAM M pecypcam OJIHY U3
BOKHEUIUX 30H Y30ekucraHa. HuzoBbs Amynmapen — pailoH JpeBHEH
IUBIJIM3AIAM, BOCXOSIIEA K MEPBBIM BEKaM JI0 HAIEW 3pbl, U3BECTHBIN IO/
Ha3BaHHEM XOpe3MCKoro oasmca. OOJIacTh IpaHUYUT C CE€Bepa M BOCTOKA C
KapakanmakctaHom, ¢ BocToka M fora — c JlamxoBy3ckod 00J1aCThIO
TypkMenuctana. CpeaHsiss BeIMYMHA MHUHEpaJIM3allMM BOILI P.AMymapbu y
ctBopa Caman6ait B 3Tu roasl Bo3pocia no 1,0-1,2 r/m, coctaB BOJbI HE
U3MEHUJICA W OBUI MNPEUMYIIECTBEHHO CYJIb()ATHO-XJIOPUIHBIM-MarHUEBO-
KaJIbIIUEBO-HATPUEBBIM. COTJIACHO MPOBEICHHON OLEHKE TMIPOIKOJIOTHYECKOE
CcOCTOAHME XOPE3MCKOI0 0a3uca SIBIISIETCS HAPYIICHHBIM.

Ecnu MuHepanu3anus BoAbl B BEPXHEM TEYEHUU p. AMyJapbud paBHa
0,47-0,58 /1, TO K HUKHEMY TEUEHHIO Y CTBOpa TysIMYIOH OHA TOBBIIIAETCS JI0
0,69-0,86 1/m1, a y r.Hykyca (Caman0aii) npessimaet 1,23 1/1. [Ipeobnanaromimii
XUMHUYECKUN COCTaB CyIb()aTHO-XJIOPUIHBIN-MarHUEeBO-KaJIbIINEBO-HATPUEBHIH.
CornacHo MpOBEIECHHOMW OLIEHKE, THAPOIKOIOruueckoe cocrosinne Kapakanmnak-
CTaHa SIBJISIETCA CHJIBHO HAPYIIECHHBIM.

[Io wutoraMm wccnenoBaHUA TPEAJIOKEHBl TMPAKTHUECKUE PEIICHHUS:
HEOOXOIMMO pa3BUTHE HAyYHOW Oa3bl HCCIEAOBAaHMK IO BCEM AacCIeKTaM
KadecTBa BOJBI W OXpaHbl BOJHBIX PECYpCOB; TMPHHATHE 3aKOHOB H
aJIMUHUCTPATHBHBIX IOKYMEHTOB TI0 OXpaHE BOJBI U YIYYIICHHIO UX Ka4eCTBa;
BBITTOJIHEHUE PA3JIMYHBIX WHKEHEPHBIX, TEXHOJIOTUYECKUX W JPYTHUX MeEp IO
MIEPEYUCIICHHBIM MPOOIeMaM.

OlIeHKH BO3BPATHEIX BOJ, cienaHHble B.M. CokonoBbIM™, OCHOBaHHBIE
Ha Mmartepuanax Oa3bl gaHHbIX CAWater-Info mokaspiBaroT, 4TO Ha YpOBHE
Havana 1990-x romoB oOumii 00HEM BO3BpATHBIX BOJ MO OacceilHy AmMynapbu
o6Imii 06BEM BO3BPATHBIX BOJ ObLT OKOJO 19,5 KM B rofi, M3 KOTOPBIX 95%
COCTaBUJIU JIPEHAKHBIE BO/IBI.

B 2017 rony, npu cHmkeHnu oo1ero o0bEmMa BO3BpaTHBIX BOJ Oosiee yemM
Ha 15%, 1075 CTOUHBIX BOJ B 001IeM 00bEME BO3BPATHOTO CTOKA YBEITUUMIIACH
u coctaBuia 10 10%.

%0 CipaBouHHK 10 BOIPOCAM YIIPAB/ICHHS BOXHBIMU pecypcamu B Y36ekuctane, GIZ, Taukenrt, 2019



Tao6auma 11

®opMHpPOBaHNE KOJJIEKTOPHO-APEHAKHBIX BOJI B 0acceiiHe ApajibCKOro MoOps (KM3/r0n)

Crtpana Ilo 0acceiiny AMynapbu
Ilepuon oueHku 1990-1995 2010-2017
OO6mwuit 00peM (I)OpMI/IpSyCMOFO 19.5 18.9
BO3BPATHOT'O CTOKA, KM~ B T'OJT
B ToMm umcite, oT o01Iero oonreMa

TamxukrucTan 12 % 11 %
TypKMeHucCTaHn 19 % 27 %
Y30ekucran 69 % 62 %

[To Gacceitny Amynapsu B peku cOpacwiBaeTcs 34,9% dopmupyeMbix
BO3BpaTHbIX BOJ, 15,3% mnoBTOpHO ucnosb3yeTcs st opomeHus u 49,8%
OTBOJUTCS B PUPOIHBIC TIOHUKCHHUS.

Taoauma 12

OTtBenenue popmMmupyeMbiX BO3BPATHBIX BOJ B 0acceiiHe ApaJibCKOro MOps
(cpennee 3a 2010-2017 rr.) (xkm3/ron)

KotexTopso- CToYHbIE BOIBI OT OGumii Copoc u Bog0NO0/Ib30BaAHME
ApeHaKibIC NPOMBIILIEH-HBIX| o oo B IToBTOpHOE
Crpana NpepHSI-THi 1 HCI0JIb30BA-
BOJIBI € - BO3BPATHBI| Bpexn |ecTecrBennbie| st
%

opowenus *) MAJATETOB X BOA HoHIBReHI OpomeHus
Kazaxcran 33 03 3.6 2,6 0,5 0,5
KeIpreizckas 0.8 0.2 1,0 0,9 0 0,1
Pecnybnnka
TamxukHucTaH 2.9 0.5 34 2.9 0 0,5
(Bcero)
B. T. 4., bacceitn
o AnyTapes 1,8 0,3 2,1 1,8 0 0,3
TypkMmeHHCTaH 46 0.5 5.1 0,3 4.0 0,8
VY36ekucTan 202 2.1 223 11,2 6,9 4,2
(Bcero)
B. T. 4., bacceitn
oAby ranss 10,6 1,1 11,7 4,5 54 1,8

*) HpuHuMaﬂ 60 BHUMAHUE CKBAINCUHbL 6EPMUKATIBHO2O c)peHaofca.




[IpobGiiemy OTBO/a BO3BpPATHBIX BOJ B PEKH, a TaK)Ke BOJHBIX OOBEKTOB,
CO3JIaHHBIX MMH, CIIEJIyeT paccMaTpUBaTh C TOYKH 3pEHUS 3eJIEHOr0 pocTta. Jis
YIY4IIEHUs] Ka4eCTBEHHOTO COCTOSHUSI BOJI TJABHBIX PEK pEruoHa MOXKHO
MPEIOKUTH CIICTYIOIINE MEPHI:

* JIUMUTHUPOBAHHE COPOCOB BO3BPATHBIX BOJ B PeKy U 00BbEMa cOpOCOB
ompeeEHHBIX MHTPEIUEHTOB 3arPsI3HUTEIICH T Pa3IUYHBIX CTBOPOB U 30H;

* BBEJICHUE B MEKIOCYAApPCTBEHHYIO MPAKTUKY MMPUHLNIA «3arPSI3HATEIb
IIaTUT» (32 HApYLIEHHUE 3TUX JINMUTOB);

* YCUJIEHUE MEP KOHTPOJISI KAYECTBA BOJ;

¢ YCTAHOBJICHHUC BCJIIMYHMHBI 3KOJOTHYCCKH 000CHOBaAHHBIX CaHUTAPHBIX
INOIMYCKOB JIA PA3JIMYHBIX IO BOAHOCTH JICT U PA3JIMYHBIX IICPHUOJ0B 110 PCKaM
MCKTOCYIapCTBCHHOI'O 3HAYCHU A,

* pa3BUTHE METOJIOB U CPEJICTB MOHUTOPHMHIAa KayecTBa BOJHBIX
pecypcoB;
* JI0JIEBOE YYaCTHE 3aMHTEPECOBAHHBIX TOCYJApPCTB B (PMHAHCUPOBAHUU U

BBITIOJTHEHUH paboT 1o TpodUIaKTUKE W JUKBUIAIMA  TOCTEIACTBUM
3arpsi3HEHUS BOJ Ha PEKax MEKIOCYIapCTBEHHOTO 3HAUYCHMUSI.

[Io manneiM HUIL] MKBK?*! ,MAHEpAJIN3AIMs BOJbl B BEPXHEM TECUCHUHU
p. Amynapeu pasaa 0,47-0,58 1/1, K HWKHEMY TEUEHHIO y CTBopa TysMyroH
oHa mnoBeimaercs g0 0,69-0,86 r/m, a y r.Hykyca (Camanb6aii) npeBbiliaeT
1,23 r/n.  TlpeoOnanmaromuii XMMHYECKUH COCTaB  CYJIb(aTHO-XJIOPUTHBIN-
MarHueBO-KaJbIIMeBO-HATpUEBbI. B Tabmuie mnpuBeieHbl NUHAMUKAa H3Me-
HEHHSI CPEJHEroJI0BOM MHUHEpalu3aluu B peku Amynapbu B nepuona 1960-
2017 rr. (manasie HALL MKBK).

JIaHHBIE CPEIHEMHOTIOJIETHUX IIOKa3aTele MHUHEPAIN3AlUA 110 peKe
AMypapbs, MOKa3bpIBalOT, 4YTO YK€ Ha rpaHune c¢ KapakanmakctaHom
NPaKTUYECKU JOCTUTACTCS JIMMUT JIOMYCTUMOW MUHEpaU3alMu  BOJIbI
1.0 rpaMmm Ha nuTp, a ganee B HU30BbAX HMxke Taxmarama u CamanoOas
MEPUOANYECKH UMEET MECTO HEKOTOPOE MPEBBIIEHNE YKA3aHHOIO HOPMATHBA.

[To nannbiM akanemuka B.B. EropoBa, mojgy4eHHBIM Ha OCHOBE aHAJIN3a
MOYBEHHBIX pa3HOCTEM OacceiiHa AMyJapbu, AOMYyCTUMash MHUHEpaIU3alus
MOXET OBITh TIOBBIIICHA 10 1.5 T HA JTUTP.

B Hammonansnom noknage PecnyOnmku VY30ekuCTaH O COCTOSIHUU

N 22
OKpYXaIolel Cpeapl”~ TPHUBOIUTCA JAHHBIE O KAYECTBEHHOE COCTOSIHHE
MOBEPXHOCTHBIX BOJ. YacTh 3a0paHHON Ha OPOIICHHWE BOJBI BO3BPAIAETCS B

*! Uerounnk: HAL MKBK (2019)

** HarmoHassHbIi DoKIag PecryGmukn Y36eKHCTaH O COCTOSHHH OKPY/KAIOLICH CPebl,
locynapctBennsliii komuteT PecniyOnuku Y30ekucran no oxpane npupost, 2020.



BOJ/IHBIC UCTOYHUKHU B BUJE KOJUIEKTOPHO-IPEHAKHOTO CTOKA U COPOCHBIX BOJI C
OpOINIaeMbIX TMOJIEH. DTH BOJBI COCTABIAIOT JOCTATOYHO BBICOKYIO JIOJIO
BOAHBIX pecypcoB (mopsanka 78% oT obmiero o0bEmMa BO3BpaTHBIX BOJ IO
pecnyOiMKe) W OJHOBPEMEHHO OKa3bIBaIOT BIMSHHE Ha KauecTBO Kak
MTOBEPXHOCTHBIX, TaK U TOJ3EMHBIX BOJI.

3a paccMmaTpuBaeMblii  TIEPUOJ] CyMMapHbIi O0OBEM  BO3BpATHBIX
KOJUIGKTOPHO-IPEHAKHBIX BOJ B TIpeAeNiaXx PpECIyOJIMKH COKPATHIICS C
21 707,3 muH. M B 2010 T no 15496 wmuH. M B 2011 . Exxeronnsrit
CPEIHEMHOTOJIETHUN COPOC KOJUIEKTOPHO-JIPEHAKHBIX BOJI B MOBEPXHOCTHBIC
BOJJOTOKM M B BOJONPUEMHHKU (03€pa, MOHMKEHHS W T. M) MO OCHOBHBIM
KoiekTopaM 3a mepuox 2007-2011 romer coctaBmn 16,1 kM’. OObEM
bOpMHPYIONTUXCS KOJUIEKTOPHO-APEHAXKHBIX BOJ 3aBHCHUT OT BOJHOCTU TO7a,
YPOBHSI 3aJIeraHus IPYHTOBBIX BOJ, PACXOJ0OB BOJIbI HA OPOILIECHUE U MPOMBIBKY
3eMeNib, COpPOCOB C OpoIIaeMbIX Mojie U 3(PEKTUBHOCTH pabOThI JPEHAXKHOMN
CeTH.



JAnHamMuKka cpelHEMHOTr0JIeTHUI MUHEPAJIU3aLMH BOJbI peKka AMyaapbs

M0 THAPONOCTaM, I'/J1

Taoauma 13

Tonpl

XapakTepHble CTBOPBI

Tepmes Kepxn Japranara TroamyIoH Kumuak TaxuaTam Camanobai
1960- 1970 0,51- 0,57 0,56 - - - 0,60- 0,65 0,50-0,51
1971- 1980 0,60- 0,65 0,67- 0,73 0,88 0,68-0,89 1,1 0,72- 0,93 0,69-0,84
1981- 1990 0,57- 0,62 0,73- 0,78 1,05-1,15 0,91-1,07 1,08- 1,12 1,1- 1,15 1,09-1,41
1991- 1995 0,65 0,70 0,70 - 0,99 0,81 091 -1,1 1,03 -1,22 1,02
1996-2005 0,50 0,66 — 0,85 0,82 -1,57 0,88 — 1,56 0,95 - 1,66
2006-2016 0,57 0,66 — 0,89 0,75-1,0 1,1
2017 0,64 0,75 - -
Cp.mmoroneThuii sa 0.60 0.56 0.78 0.89 1.10 1,19 1,17

1991-2017tr
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1,40
1,20 -~
.-———"4 Copoc KAC
Chbpoc KOC n.[apraHaTUHCKUR | A:‘(;gpoc KOC Kapakannakua
1,00 1 Hymy4kyne
/\. C6poc KAC
Cbpoc KIOC T
~ BepyHUACKA
K /
0.80 T — |Cbpoc KOC
' [ MapcaHkynscruii
Cbpoc KOC
XanaunaneapTckui )-"——-_ ——— [C6poc KOC
060 T CamoTeuHbIn dapabckui
' SNo—" Copoc KOG
\ HOnHo-KapLumsc knii
040 \ \ \ ~ [cpoc kaC . |
| BypaansIKckui |
Cépoc KOC
MekaHc kmii
0,20 —{cépoc KOC [
\ Xopkambacckuia |
Cb6poc KOC
000 YapLuaHrMHCKMA
' r/n Kenud r/n Kepiu | r/n Yapmproy r/n Japranata r/n Knnyak r/n Taxuartalw r/n Camanbaii
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Puc. 4. O0bemMbI KOJLIEKTOPHO- Puc. 5. O0bem (popMmupyromuxcs
APEHAKHBIX BOJ 110 aIMHUHUCTPATHBHBIM KOJJIEKTOPHO-/IPE€HAKHbIX BOJ (kM) 1
TeppuTopusim Pecnydsiuku Y30ekucras, cpe/HeB3BellIeHHAS BeJIUYMHA UX

MJIH. M MUHepaau3auuu (r/Ji)

Kak BUAHO M3 pPUCYHKOB, HAaUMEHBIIUH OO0BEM JPEHAXKHBIX BOJ ObLI
3adukcHpoBad B MazoBogHoM 2008 r (12,2 kM’) u HauGombumii — B 2010 T
3
(21,7 km).

B pesynpraTte mnoctymieHuss COpPOCHBIX BOJ B PEUYHBIE BOJOTOKH
HaAOJIFOJJaeTCsl TMOBBIIIEHWE YpPOBHSA uUX 3arpsisHéHHocTU. Ilo pesynbraTtam
MOHHMTOPHUHTa OOJIBIIMHCTBO MOBEPXHOCTHBIX BOJOTOKOB pECIyOIUKH B
COOTBETCTBUU C MPHUHATON KiIacCU(UKALKUEN 110 UHACKCY 3arpsA3HEHHOCTH BOJIbI
(M3B) otHocaTcs k III kmaccy ymepeHHO 3arps3HEHHBIX Boa. Crenyer
OTMETUTh, YTO MO OCHOBHBIM pekaMm PecryOnmky Y30eKucTaH B IOCIETHHUE
TOJIbl MPOCIICKUBACTCS CTAOMIIM3AIUs KauyecTBa BOJbBI, B BEPXOBbSIX KOTOPBIX
KadecTBO Boabl nepexoaut ¢ I kmacca ymepenHo 3arpsizHEHHBIX BO Il Kitacce
YUCTBIX BOJI.

Pexa Amynapss, nporekas no pasHune, or Kepku no Hykyca, nmo mytu
TepsieT OOJIBLUIYI0O YacThb CBOEr0 CTOKA Ha HUCHApeHue, WUHQWIbTPALUI U
opomienue. B 2009-2011 rr. B npegenax CypxaHaapbUHCKONW 00JIaCTH KAYECTBO
BOJIbI B peke AMyaapbsi B LIEJIOM COOTBETCTBOBAJIO TPEOOBAaHUSIM HOPMAaTHBOB,
32 UCKJIFOUEHUEM MEH, KOHLEHTPAMU KOTOPOro IO JIaHHBIM Y3THApPOMETA B
oTAenbHbIe nepuoasl gocturana 1,8 ITJIK.
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Puc. 6 .Conep:xanune 6uoreHnbix Bemects (a30t1), BIIK B p. AMynapbsa

B Hu3oBbe peku (Ha TeppuTOoprH XOPE3MCKOM O00JACTH) OTMEYAIUCh
CJly4au TpeBbIIIEHHEe HOPMAaTUBOB MO MOHAM aMMOHHs 10 1,8 pa3a, HUTpUTam
no 2,7 pasza, opranndeckum BemniectBaM (XIIK) mo 5,8 paza u docharam mo

3,6 pa3za.

Buuns

Mo TCYCHHUIO MHUHCpAIN3aAlUA P. AMy,IIapBH MEHiAJIaCb OT

0,61-0,67 r/n B ctBOope Tepmes no 0,9-1,2 r/n B 1. Hykyc. Ilo Benmuuune 3B
Ka4ueCcTBO BOJIbI peku nepexoaut u3 Il kmacca uucToix Boj (B paiioHe r. TepMmes)
B III kitacc ymepeHHO 3arpsi3HEHHBIX BOJ (B CPETHEM U HMKHEM TEUCHUH ).

Taoauna 14

Coaepixanue 0Onorennix Bemects (a3or), BIIK B p. AMyaapsbs (cTB. Tepme3)

Moxasarens Epnanna 2009 2010 2011
Hu3MepeHust

A30T cyMMapHbIil MT/1T 0.56 0.46 0.64

BITK Mr/JT 2.50 2.40 2.10

Menp MKT/JT 4.70 1.80 2.10

Xpom VI MKT/JT 0.30 0.20 0.30

Tadauua 15
Conep:xxanue Omorenbix Bemects (a30t1), BIIK B p. Amynapsbs (cTB. Hykyc)

Tokasaren Exuaua 2009 2010 2011
W3MepeHust

A30T CyMMapHBIit MI/J1 0.28 0.34 0.44

BITK MI/T 6.40 5.20 3.30

Menp MKT/JT 4.00 1.00 0.10

Xpom VI MK/ 0.70 0.20 0.20




BriBOALI

Bce npoBeneHHbIE HCCIENOBaHUSA MO KayecTBY BOAbl — 10-20 neTHei
naBHOCTU. B HOBBIX cTathsx 3a nepuoj 2018—2020 roasl UCIIOIB3YIOTCS TE KE
CTaphl€ TaHHBIC.

B «/luarHocTMYECKOM [IOKJIAJE...» OTMEUEHO, YTO OCHOBHBIC MPHO-
PUTETHI IO COTPYAHUYECTBY CTpPaH B KOHTEKCTE KaueCTBA COBMECTHBIX BOJHBIX
pECypcoB, Ha TEPBOM 3Tare, MPEANoiaraloT yYHHU(PUKAIUIO (TapMOHHU3AIIHIO)
HOPMATHBHO-TIPABOBOM 0a3bl pEryJIUPOBAHMS Ka4yeCTBA BOJ, a8 UMEHHO:

- CornacoBaHHbIC KJIaCCU(UKATOPHI Ka4eCTBAa BOJHBIX PECYPCOB ISt
TpPaHCTPAHUYHBIX OACCEHHOB pEK;

- CornacoBaHHbBIN IIEPCUYCHb MokKazarTeJieu KadycCTBa BOJbI JJIA
MOHHUTOPHUHI'A TPAHCTPAHUYHBIX BOAOTOKOB H 0c000 OIMacCHBIX IMPUOPUTCTHBIX
HNCTOYHHKOB 3arpsA3HCHH,

- CornacoBaHHbI€ BEJIUYMHBI MPEIEIbHO-JOMYCTUMBIX KOHIEHTpaIui
(cTaHmapThl KauecTBa) JIsl perMOHa WK OaCCEHHOB TPAHCTPAHUYHBIX PEK;

- YHuuuupoBaHHble METOJbl U MPUOOpHOE oOecrieueHue sl u3Mepe-
HUU MOKa3aresied KauyecTBa MPUPOAHBIX TPAHCTPAHUYHBIX BOJI;

- CormacoBaHHasi METOJIOJIOTHUA OOpaOOTKM MOHUTOPUHTOBON uUHGOp-
Maluy;

- CormacoBaHHbI€ MPOLIEAYPHI PErYISIPHOro 0OMeHa JaHHBIMU O Ka4eCTBE
BOJHBIX PECYPCOB, BKJIIOYAsl KPUTEPUH U IPOLEAYPHI ONEPATUBHOTO ONOBELIE-
HUS IIPU 3aJI1I0BOM 3arps3HEHUM TPAHCTPAHUYHBIX BO/I.

Kak mnoka3anu npoBEICHHBIE WCCIEIOBAHUSA, HA CETOAHAIIHUN JECHbD,
MOHHMTOPHMHT Ka4eCTBa BOJl TPAHCTPAHUYHBIX BOJOTOKOB B cTpaHax LleHTpab-
HOM A3UM HE OCYIIECTBIISIETCS HA OCHOBE MpuHUMIOB MUY BP.

DT0 BBIpaKACTCS B HEJAOCTATOYHOM MPHUMEHEHHUH 0acCEHHOBOIO MPHH-
KA OpraHU3ali MOHUTOPHUHIOBBIX CEeTel; BBIOOPE MapaMeTpOB KadecTBa s
ompejieNieHUs1 CTaTyca BOJHBIX OOBEKTOB, MPUMEHSICMBIX CTaHIApPTaxX U
CHUCTeMax KiacCHU(pHUKAMKU KadyecTBa IMPHUPOJIHBIX BO; MHOIAA 1yOJIUpOBaHUHU
YCHJIMH Pa3IMYHBIX BEIOMCTB 10 KOHTPOJIO KauyecTBa BOJHBIX PECypCOB U
OTCYTCTBHHM OOMEHa ToJlydyaeMoi MH(pOpMaIHe MKy HUMH, U, TJIABHOC — B
OTCYTCTBHH YETKOTO IMOHWMAHHS POJH JAaHHBIX O KAa4eCTBE BOJHBIX PECypCoOB
JUTS. IPUHATHS YIIPABICHYECKUX PEIICHUH M0 00ECIICUeHUIO KavueCcTBa BOJIHBIX
0O0BEKTOB.



AHaJIM3 pacroaokeHus U GyHKIMOHUPOBAHUS MYHKTOB HAOIIOICHUHN IS
OCHOBHBIX TPAHCTPAHUYHBIX BOJOTOKOB B PETHOHE IMOKA3bIBAET, UTO MYHKTOB
HaOJIOJICHUST SIBHO HENOCTaTOYHO (1O OOJIBIIMHCTBY PEK OJWH TIOCT
HaOmonenuss npuxoaurcs Ha 200-800 kM pedHoro pycna) s TMOTYYEHHS
uHpopMalMu O KadyecTBE PEKH B €€ PA3JIUYHBIX OKOJOTHMUYECKUX U
BOJIOXO3SIMCTBEHHBIX YYacTKaX, [Js Pa3HbIX BOJHBIX 3KOCUCTEM, B 30HAX
OCHOBHOT'O BOJIOIIOTPEOJICHUS M B 30HAX BO3JICHCTBUS MCTOYHUKOB 3arps3HEHUS
AHTPOMOTE€HHOM MTPUPOJIBI.

[TosTOoMy, OacceiHOBBIN MOIXO0Jl K OpraHWU3allMi MOHUTOPUHTOBOW CETH
N0 HaOIIONICHHWIO 3a KAayeCTBOM BOJHBIX PECYpPCOB, B IMEPBYIO OYEpeab
TPAHCTPAaHUYHBIX, CETOAHSl SBJISIETCS BBI3OBOM JUIsi BCEX CTpPaH pEruoHa
LentpanbHoii A3uu. DTO BAXKHO C TOYKH 3PEHUS MPUMEHEHUS] MPUHIIMIIOB
NYBP, Tak kak KauecTBO BOJBI B PEUHBIX cUCTeMaxX (GOPMUPYETCS, UCXOAS U3
OCOOCHHOCTEHW TOr0 WJIM MHOTO KOHKPETHOro OacceiiHa (reoJioruu, BOaocOOp-
HOM TUIOWIAAu, TUAPOMOPGOJOTUU pycell, CyOCTpaToB, OHUOJOTUUECKUX
LIEHO30B, ICTOYHUKOB TOYEHYHOT0 U AU Y3HOTO 3arps3HEHUS).

3aKOHOMEPHOCTh YBEJIMYCHUS MUHEPAINU3ALNU PEYHOM BOJBI CBS3aHA C
YBEIIMYEHUEM U3BSITUA CTOKA M3 PYCJia PEKU U TOBBIIICHUEM JOJIM BO3BPATHBIX
BoJI. Hambomnpnii mpupocT €€ MMeeT MECTO B CPEJIHEM W HIDKHEM TCUCHHH
PEKHU.

3a moclieqHUE TOoJbl, CUTyalMs C BEJACHHEM MOHUTOPUHIA B CTpPaHax
entpanbHoli A3UU CYHIECTBEHHO HE U3MEHUJIACh. MOHUTOPUHT KauyecTBa BOJ
BEJyT pa3IUYHbIC BEJOMCTBA, 10 CBOMM COOCTBEHHBIM Iporpammam, KOTOpbIE
3a4acTyl0 HE CKOOPJIMHHPOBAHBI MO TOYKaM oTOOpa MpoOd, aHATIU3UPYEMbIM
napameTpaM, IEepUOJUYHOCTH KOHTpousiss. IIpoBomst KOHTposb  KadecTBa
NPUPOIHBIX BOJ HA OJTHUX M TEX K€ BOJOEMaxX, Ka)K0€ BEIOMCTBO MPUMEHSET
CBOIO CHUCTEMY CTaHAApTOB (PbIOOXO3AMCTBEHHBIE, MUTHEBBIE, KYJIbTYPHO-
OBITOBBIE, UPPUTALIMOHHBIE U T. A.) U oueHok (ITJK, HopMaTuBbl, TpeOOBaHU).
Bce 3T0 3arpynHser MHTEpHpETalUI0 JaHHBIX MOHUTOPUHIA M MPUHSTHE
pEelIeHHs O LIEJIEBOM KaueCcTBE BOJIbI IJIsl BOJOEMA, TaK KaK K OJJHUM U TEM K€
BOJI0OEMaM MPUMEHSIOTCS pa3IndHble TpeOOBaHUA 10 KaYECTBY BOJIBI.

KpOMe TOro, AJOCTOBCPHAA I/IH(i)OpMaI_[I/I}I 0 KAa4CCTBC BOJHLBIX PCCYpPCOB
Ba)KHa IJIA YIIPABJICHUYCCKHUX pGHIeHI/Iﬁ N aJACKBAaTHOI'O MCHCIKMCHTa BOJIHBIX
00BekTOB. B IICPBYKO OUCPCAb, 3TO CBA3AaHO C H€06XOIII/IMOCTI>IO HaIJICKamcro
PETYIINPOBAHUA XO3SCTBEHHOU ACATCIBHOCTHU Ha BOI[OC60an )41
PETYIINPOBAHNUIO BOAOIIOJIL30BAHUA.

CBoeBpeMeHHass W omnepaTuBHas WHGOpMAIUS O KadyecTBE BOJ KpaiiHe
HeoOXoaMMa JIJIsi OMOBEIIEHUS U MNPUHSTHS MEp B CiIydasX HEOPAMHAPHOTO,
AKCTPEMATILHOTO, aBAPUITHOTO 3arpsSI3HEHUS BOJIHBIX OOBEKTOB JJISI 0OCCTICUCHUS



0€30MacHOCTH, KaK PKOHOMHUYECKON JEATEebHOCTU, TaK U KU3HHU U 310POBBS
JTIOEH.

MHoOroJyieTHUE JaHHBIE O Ka4€CTBE NPUPOAHBIX BOJ BAXKHBI I HAYYHOI'O
coo0I1IeCTBa U TOCYJApPCTBEHHBIX CTPYKTYpP, 3aHUMAIOIIUXCS JOJITOCPOYHBIM
IJJAHUPOBAHUEM ISl aHajdu3a TPEHIOB B M3MEHEHMHM KAaueCTBCHHBIX XapakTe-
PUCTHUK BOJOEMOB, /Ul Pa3paOOTKH CTPATErHil U IJIAHOB, AJI1 pearupoBaHUs Ha
COBPEMEHHBIE BBI30BBI U YTPO3bl, B TOM YUCIIE KIMMATUYECKAE N3MEHEHUS.

[ToaTomy HeoOXxoauMocTh B WH(MOpPMAIMU O KauyeCTBEHHBIX XapaKTe-
PUCTHKAaX BOJHBIX OOBEKTOB B TIEPCHEKTHBE OyAE€T TOJIBKO HapacTaTh.
[Tomyyenune uHbOpPMAITUN JOCTUTAETCS MTOCPEICTBOM MOHUTOPUHTA — CUCTEMBI
KOHTPOJIsS, OLIEHKHM M MPOTHO3a KAadyeCTBA OKPYKAIOIIEH IPUPOAHOM CpENbI,
BKJIIOYAIOILE HAOIIOAEHUS 3a BO3ACHUCTBUEM Ha HEE YESIIOBEKA.

OpHoil W3 BaxkHBIX MpoOsieM, KoTopas ObuUla WAECHTU(UIMPOBAHA Ha
HAllMOHAJILHOM YPOBHE BO BCEX IATH CTPAaHAX — HEIOCTATOYHOE OCHAICHHE
AKCIIEANIIMOHHBIX TPYII, KOTOPhIE 3aHUMAIOTCS 0TOOpaMu TpoO, MEPBUIHBIMU
aHaJIM3aMU Ha MECTaX, KOHCEepBalUUel Mpod U MX JOCTAaBKOW B aHAIMTUYECKHE
nabopatopuun. s pemieHus npoOaeMbl HEOOXOAUMO YCWIHTH (PUHAHCHUPO-
BaHHME MAaTEpPUAJIBLHO-TEXHUYECKOTO olecreueHrue aabopaTopuil M HKCIEIu-
IUOHHBIX Tpynm 1o oTOopy Mpo0 Uil MPOBENEHUS AaHAIU30B TSHKEIBIX
MeTtaiioB, HedprenpoaykroB, CIIAB, ¢deHomoB M Apyrux MNpPOMBIIUIEHHBIX
3arpsizautenied. OHM JTOKHBI OBITH OOECIIEUeHBl MPUOOpaMH IS SKCIIpecc-
aHalln3a, COBPEMEHHBIMM CpeICTBaMU sl oTOopa mpod, XJaJgoKaMmepami,
CHEIMAIM3UPOBAHHBIM TPAHCIIOPTOM JJIsi JOCTaBKM 00paslioB, CHEIHaIu-
3UPOBAHHOM NOCYA0M, EMKOCTSAMU U PEareHTaMu.

VYhpaBiaeHuecKUe peIIeHUs] JOJDKHBI MNPUBOJIUTH K  YCTAaHOBJICHHIO
aJICeKBAaTHBIX KOMIICHCAIIMOHHBIX MEXAaHHW3MOB 3a HCIIOJIL30BAaHHUE BOJHOIO
pecypca u IpUMEHEHUI0 UHCTPYMEHTOB peryiupoBaHus (Ijiata 3a BOAY, IJjiaTa
3a 3arpsi3HEHUE, pa3pelIeHUE Ha BOJOIOIb30BaHUE, HOPMATUBBI JOMYCTUMBIX
cOPOCOB U JIPYTMX HETAaTUBHBIX BO3JCHCTBHI HA BOAHBIE OOBEKTHI).



KosnexkTopsl, Bnagawmue B peKy AMyIapbio

Ha3zBanue kosjiekTopa Orkyna BEIXOIHT HAH Aata I'ocynapcTBo
KYy/ia BagaeT OTKPBITHS
p. AMynapbsi, y4acToK mnoct Bepxueamymapbunckuii — cr. Keand
Komnnekrop K-5 B p.Amynapsio 1973 Y36ekucran
Komnexrop C-2-4 B p.Amynapsio 1959 Y36ekucran
Komnexrop C-2-2 B p.AMynapsio 1952 Y36ekucran
Komnextop C-2 B p.AMynapsio 1952 Y36ekucran
Konnexkrop AHropckuii B p.Amynapsio 1956 Y30ekucran
Konnekrop K-2 B p.Amynapsio 1964 Y306ekucran
Komnnekrop K-3 B p.Amynapsio 1962 Y306ekucran
KomnexTop K-4 B p.AMynapsio 1963 Y36ekucran
KomnexTop XX-K B p.AMynapsio 1968 Y36ekucran
Komnexrop K-5 B p.AMynapsio 1963 Y36ekucran
Konnexrop K-5A B p.Amynapsio 1967 Y36ekucran
Konnexrop K-6 B p.Amynapsio 1967 Y306ekucran
Konnexrop K-7 B p.Amynapsio 1967 Y306ekucran
Komnexrop K-8 B p.AMynapsio Y36ekucran
p. Amyaapsbs, yuactok cr. Keaud — noc.Mykpsbl
Konnexrop UMK -1 B p.Amynapsio TypKMeHUCTaH
p. AMynapses, yyactok noc.Mykpsl — r.Kepkn
Konnexrop KM-1 B p.Amynapsio TypKMeHHUCTaH
Konnexktop KJI-1 B p.Amynapbio TypkMmeHucran
KosnmexTop K-1 B p.Amynapbio TypkMmeHucTan
Komnektop Cypxu B p.Amynapbio TypkMmeHucran
p. Amynapss, yyactok r.Kepku — kumui. Mnpuuk
Kosnexrop Xomkambac B p.Amynapsio TypKMeHUCTaH
Konnexkrop Mekan B p.Amynapsio TypKMeHHUCTaH
KonnekTop Xanau-ITaasBapt B p.Amynapbio TypkMmeHucran
Konnexktop Bypaakibl B p.Amynapbio TypkMmeHucran
KonnexkTop Ycrbl B p.Amynapbio TypkMmeHucran

p. AMyaapbs, yuacTok kunul. Wiapuuk — Bogokauka ct. lapran-Ara

Konnexrop KMT-1 B p.Amynapsio TypKMeHHUCTaH
Kosnexrop ®@-1 (CamoTeunslif) B p.Amynapsio TypKMeHHUCTaH
Komnexrop I maBHEIH JIeBOOEPEIKHBIH B p.Amynapbio TypkMmeHucran

p. AMyjaapbs, y4aCTOK BOJOKa4Ka cT. Jlapran-Ata — tecinna TioAMyIOH

Konnekrop lapranaTuHckuit | B p.Amynapbio | | TypkMmeHucran
p. Ilsnmxk, yuacTok nmoc. XupMaHaKo — ycrbe p. Kni3puicy
Kosnexrop K-14 | B p.Ilaamx 1959 | Tamkukucran
p. Ilsnmxk, yuacTok yerbe p. Kbi3puicy — yerse p. Baxm
Kanan Xamkosp W3 p Ilsamx 1952 TamkuKucTan
Konnexktop K-7 B p. Ik TaKuKucTan
KomnexTop K-6 B p.ILsanmx TaKuKucTan
Komnnekrop K-5 B p.Ilsamx TamKuknucTan
Konnekrop K-1 B p.Ilsamx 1952 TamKuknucTan
Konnexkrop K-1-08 B p.Ilsamx TamKuknucTan
Konnexrop [Tsamxk 11 B p. Ik TaKuKucTan
Konnexrop [Tsaamxk | B p. Ik TaKuKucTan




Ha3Banue KOJIJICKTOpa

OTKyZ[a BBIXOAUT HJIN
Kylda Bnagaer

Jlara
OTKPBITHA

T'ocynapcTBo

p. Kbe3blicy, yyactok kunul. babdaxanmaun-Jlamrt — ycrbe p. SAxcy

Konnektop K-1 B p.Kb13b11CY TaKuKucTan
p. Kb3bLicy, yyactok ycrbe p. SAxcy — kuui.CaMmoH4Yu
Komnekrop Uybeuxa B p.Ke3siicy 1953 TamKuknucTan
Komnexkrop K-1 B p.Ke3siicy 1958 TamKuknucTan
Konnexkrop K-C-2 B p.Ke3siicy 1959 TamKuknucTan
Komnektop K-3 (bemkana) B p.Kesuicy 1957 TamkuKucTan
Komnextop K-C-4 B p.Kepuicy 1957 TamkukucTan
p. Kb3puicy, yyactok kumi.CaMOHYH — yCThe
Komnexkrop K-C-5 B p.Ke3siicy 1960 TamKukrucTan
Komnekrop K-6 B p.Ke3siicy TamKuknucTan
Komnexrop K-P B p.Kebsuicy 1960 TamkuKucTan
Komnektop K-9 B p.Kesuicy 1957 TamkuKucTan
KomnexTop K-9-1 B p.Kepuicy 1979 TamkukucTan
Komnnexkrop K-10 B p.Ke3siicy 1957 TamKuknucTan
Komnexkrop K-C-14 B p.Ke3siicy 1957 TamKuknucTan
p.- Kyasionapssi Ha y4yacTKe OT HMCTOKA 10 YCThS
KomnekTop Jlamaphix B p.Kynsa6napsio 1949 TamkuKucTan
Konnektop Kopesckuii B p.Kys61apbio TamKxukucTan
p. Baxm, y4yactok I'osoBHasi I'9C - ycTbe
['1aBHBIM KOJIJIEKTOP B p.Baxm TamKuknucTan
KomnekTtop B-2 B p.Baxm 1933 TamkuKucTan
Komnekrtop B-4 B p.Baxm TaKuKucTan
Komnektop B-6 B p.Baxm 1933 TamkukucTan
Konnexkrop B-7 B p.Baxm TamKukrucTan
Komnnekrop B-A B p.Baxm TamKuknucTan
Konnexkrop B-8 B p.Baxm TamKuknucTan
Komnektop B-9 B p.Baxm TaKuKucTan
Komnexrop B-10 B p.Baxm TaKuKucTan
Komnexrop B-12 B p.Baxm 1933 TamkukucTan
Konnexkrop B-14 B p.Baxm TamKuknucTan
Konnexkrop B-16 B p.Baxm TamKuknucTan
Konnexrop B-18 B p.Baxm TamKuknucTan
Komnexrop B-20 B p.Baxm 1933 TamkuKucTan
Komnexrtop B-21 B p.Baxm TaKuKucTan
Komnexrop B-21-1 B p.Baxm TaKuKucTan
Konnexkrop B-22 B p.Baxm TamKukrucTan
Konnexkrop JleHuHtons B p.Baxm TamKuknucTan
Konnexkrop B-23 B p.Baxm 1933 TamKuknucTan
Komnexrop B-30 B p.Baxm TamkuKucTan
Konnektop B-B B p.Baxm TaKuKucTan
Komnexrop B-13 B p.Baxm TaKuKucTan
Konnexrop BJI-3 B p.Baxm TamKuknucTan
Konnexkrop BJI-6 B p.Baxm TamKuknucTan
Konnexrop I'M -1 B p.Baxm TamKuknucTan
Komnexktop BJI-5 B p.Baxm TaKuKucTan
Konnekrop I'apayTthicaii B p.Baxm TapKuKucTan
Komnexrop B/I-6 B p.Baxm TaKuKucTan




HazBanue koJuiekTOpa Oricyaa BLIXOINT HiTH Aara I'ocynapcrBo
KyJia Bajaer OTKPBITHSA
Komnexrop B/[-12 B p.Baxm TaKuKucTan
KomnexTop K-6-1 B p.Baxm TaKuKucTan
Konnektop BJI-11 B p.Baxm TaKuKucTan
Komnnexkrop BJI-9 B p.Baxm 1933 TamKuknucTan
Konnexrop BJI-10 B p.Baxm TamKuknucTan
p. Kabupnuran Ha yyactke or kumui. YuHap 1o ycrhs p. CeMuranu
Kanan Hamruben W3 p.Kadupauran TamkuKucTan
Kanan Xasapa W3 p.Kadupauran 1940 TamkukucTan
Kanan ["aBkym (rosioBHOM) U3 p.Kadupuuran 1932 TamKukrucTan
p. Kadupnuran nHa ywactke oT ycths p. Cemurany o yctbs p. Bap3o6
Konnekrop knx.um. 8 mapra B p.Kadupuuran TamKuknucTan
Komexkrop kix. «I[Ituriedadpuka» B p.Kadupanran TampKuKucTan
Konnektop kix «JIeHuHrpag» B p.Kadupanran TampKuKucTan
p. Kadupuuran Ha ydactke ot ycThs p. Bap3o0 1o ycThs p. XaHaka
Konnexkrop OunctHbIE B p.Kadupuuran TamKuknucTan
Konnexkrop kinx. «MockBa» B p.Kadupuuran TamKuknucTan
Kosnexrop K-3 (HOBBII) B p.Kadupuuran TamKuknucTan
Komnexrop K-3 (crapsrif) B p.Kadpupranran TamkuKucTan
p. Kabupauran nHa ywyactke or Kunnl. TapTKH A0 yCThS
Komnexrop C— 1 B p.Kadupanran 1940 TamkukucTan
Konnexrop penst 2 B p.Kadupuuran TamKuknucTan
Konnexkrop AiiBamx B p.Kadupuuran 1932 TamKuknucTan
Konnexrop Ilorpanngssiit B p.Kadupuuran TamKuknucTan
p. Misik Ha ydacTKe OT HMCTOKa /0 yCTbsl
KomnexTop kimx.»[ ynucTon» B p.Nnsx 1937 TapKUKUCTaH
Konnektop K-1 B p.Mnsx TaKuKucTan
p. XaHaka Ha y4acTKe OT KHIUL AJHOEru 10 ycThs
Komnexkrop K-1 B p.Xanaka 1946 TamKuknucTan
Komnekrop K-2 B p.Xanaka 1952 TamKuknucTan
Komnexrop K-3 B p.Xanaka TaKuKucTan
Komnektop K-4 B p.Xanaka TaKuKucTan
Komnexrop K-5 B p.Xanaka TaKuKucTan
Komnnexkrop K-12 B p.Xanaka 1957 TamKuknucTan
p. Cypxanpapss, yuactok causiaue pek Tynananr u Kaparar — kinx.um. XKnanosa
Konnexkrop K-2 B p.Cypxannappto 1951 Y306ekucran
KomnexTop K-1 B p.CypxaHnapsio 1959 Y36ekucran
p. Cypxanmapbs, ygacTok Kix.um. JKnanosa — kunut. I lypuan
Komnexrop Komrerepman 11 B p.CypxaHngapsio 1954 Y36ekucran
Konnexrop Komrerepmas I B p.Cypxannapsto 1955 Y30ekucran
Konnexkrop MaructpanbHblil B p.Cypxannappto 1953 Y306ekucran
Konnexrop KokaiiTsl B p.Cypxannappto 1968 Y306ekucran
Konnexrop Mnanaka B p.CypxaHnapsio Y36ekucran
p-Cypxangapes, ydactok kunul. llypum — noct Huke FO)xHOCYpXaHCKOTro

Komnexrop Caiirapat B p.CypxaHngapsio Y36ekucran
Konnexrop Ilaxtakop B p.Cypxannapsto Y30ekucran
Konnekrop Ilstunetka B p.Cypxannappto Y306ekucran
Komnexrop [amasipak I B p.CypxaHngapsio 1952 Y36ekucran
KomnexTop KupoBckmii B p.CypxaHnapsio 1968 Y36ekucran
Komnexrop NnnbasHCait B HOxHocypxaHcKoe 1955 Y3b6ekucran




Ha3Banue KOJIJICKTOpa

OTKyZ[a BBIXOAUT HJIN
Kylda Bnagaer

Jlara
OTKPBITHA

T'ocynapcTBo

| BIXP.
p.CypxaHgapbsi, y4acTok nocT Hrke H)»KHOCYpXaHCKOTO BOJIOXPAaHMIIHIIA
Komnexrop Kym-Kypran I B p.Cypxaanapsio 1963 Y36ekucran
Konnexkrop Kym-Kypran 11 B p.Cypxannapsto Y36ekucran
Konnekrop Snbam B p.Cypxannappto 1968 Y306ekucran
Konnexrop Ixanaup B p.Cypxannappto 1966 Y306ekucran
KomnekTop bonbiieBuk B p.CypxaHngapsio 1966 Y36ekucran
Komnexrop JICHWHCKUH TICHTP B p.Cypxaanapsio 1953 Y36ekucran
Konnexkrop AXMaTkynb B p.Cypxannapsto 1951 Y30ekucran
Komnnexkrop Akkypran | B p.Cypxannapbto 1953 Y30ekucran
Konnexrop Hlapkronys | B p.Cypxannappto Y36ekucran
Komnexkrop Mexnar-Poxar VI B p.CypxaHngapsio Y36ekucran
Komnexrop Mexnar-Poxar 11 B p.CypxaHngapsio 1963 Y36ekucran
Komnexrop Mexnaar-Poxar 111 B p.Cypxaanmapsio Y36ekucran
Konnexkrop Mexnat-Poxar VIII B p.Cypxannapsto Y30ekucran
Konnexkrop Mexnar-Poxar IV B p.Cypxannapsto Y30ekucran
Konnexkrop Mexnat-Poxar VIII B p.Cypxannappto Y306ekucran
Komnexkrop Mexnar-Poxar V B p.CypxaHgapsio Y36ekucran
KomnexkTop Mexnar-Poxar X B p.CypxaHngapsio Y36ekucran
Konnexrop Mexnar-Poxar [ B p.Cypxaanapsio Y36ekucran
Konnexrop Musnop 111 B p.Cypxannapsto Y36ekucran
Konnexrop Musnop [ B p.Cypxannappto 1954 Y306ekucran
Konnexrop Munop IV B p.Cypxannappto Y306ekucran
Komnexrop JICHUH-1OJIBI B p.CypxaHgapsio Y36ekucran
p. Tymananr Ha ygacTke OT CT. 3apdo0 JI0 YCThs
Komnextop Kapacy B p.Tymananr 1950/1967 Y36ekucran
Konnexrop 3anagHblil B p.Tynananr 1948/1967 Y36ekucran
p. Kaparar na yuyactke ot kuuui. Kaparar go yctes p. lllepkent
Konnekrop baram B p.Kaparar 1954 TamKuknucTan
KomnekTop Surmapeik [ B p.Kaparar 1954 TamkuKucTan
Konnektop Komcomonbckuii B p.Kaparar TaKuKucTan
p.Kaparar Ha yuactke ot yctbsi p. lllepkeHnTt no yctes p. Tynananr
Konnexrop OcHoBHas BeTka JxaHueka B xanan OcTana 1949 Y30ekucran
Konnexrop BocTounsrit B p.Kaparar 1949/1967 Y306ekucran
p. llepkeHT Ha ydacTke OT KHUIUL J[)KapHcypX 0 YCTbhS
Komnexrop JymanOuHCKAH B p.Illepkent 1937 TamkuKucTan
p.Canrapmak Ha ygactke oT kunul. Kmar-I'y3ap mo yctbs
Komnexrop Kammsipkynb B p.Canrapmax 1941/1969 Y36ekucran
Konnextop Kapacy B xanan Jladtynax 1952 Y30ekucran
p.Xankampkap Ha y4yacTke oT Kunul. bazap-Jlxoil 10 ycTbs
Kosnexkrop bubunzaiinad B p.Xankamkap 1958 Y306ekucran
Konnexrop Kaparemne B p.Xankamkap 1957 Y36ekucran
Konnekrop Kazaxcai B p.Xankamxap Y36ekucran
Komnexrop J)xanmeOymakcKuit B p.Xankamkap 1955 Y36ekucran
p.llepaban, yuacrok kunmi. Komapuu — xunut. JlepOeHT
Kanan Hosapsik U3 p.epaban 1969 Y306ekucran
Kanan Ypraapsix N3 p.Illepaban 1969 Y36ekucran
Kanan Terepman I W3 p.Illepaban 1969 Y36ekucran
KomnexTop K-11 B p.Illepaban 1975 Y3b6ekucran




HazBanue koJuiekTOpa Oricyaa BLIXOINT HiTH Aara I'ocynapcrBo
Ky[a Bnajgaer OTKPBITHSA
Komnextop K-10a B p.Illepaban Y36ekucran
Komnexrop BCK-14 B p.Illepaban Y36ekucran
Komnexrop BCT B p.Illepaban 1971 Y36ekucran
Komnnexkrop K-1 B p.lllepaban 1972 Y36ekucran
Konnexrop K-13 B p.llepaban Y306ekucran
Komnnekrop K-12 B p.llepaban Y306ekucran
KomnexTop K-2 B p.Illepaban 1964 Y36ekucran
KomnexTop K-1 B p.Illepaban 1967 Y36ekucran
Konnexkrop MaructpaibHblil B p.lllepaban 1955 Y30ekucran
p.Kamkagappst Ha yuactke oT kunul. Bapransa mo kumnui. Ynpakuu
Konnextop Kapacy B p.Kamkanapsio Y30ekucran
Komnexrop Capricy B p.Kamkamapsio Y36ekucran
Konnekrop [laxanrena B p.Kamkagapbto Y36ekucran
Komnexrop Ne§ B p.Kamkamapsro Y36ekucran
Konnexrop Ne9 B p.Kamkanapsto Y30ekucran
Konnexrop M.T'opskuit B p.Kamxkanapsto Y30ekucran
Konnexkrop Mocksa 2 B p.Kamkanapsto Y306ekucran

p.Kamkamapnes, yaacTok kumur. Yupakdu — MMOCT HIDKHETO O

beha UUMKypraHcKoro

KonnekTop AWTBIPKYIIb B p.Kamkagapbto Y36ekucran
Konnektop Kommyna B p.Kamkagapbto Y36ekucran
Konnexrop Mocksa 1 B p.Kamkanapsto Y36ekucran
Konnexrop Neb B p.Kamkanapsto Y306ekucran
Kosnekrop AnTeiHbaIn B p.Kamkanapsio Y306ekucran
KonnekTop SHrukuimak B p.Kamkagapbto Y36ekucran
p.Kamkanapesa Ha yuactke oT kuiui.KapaTukoH — ycTbe
Copoc Kamsr B p.Kamkamapsro Y36ekucran
Copoc Kapacy B p.Kamkagapsio Y30ekucran
Copoc M-3 B p.Kamkanapsto Y306ekucran
p.Axznapbs (AK-Cy) y4acTOK KUIILL. Xa3apHOBa — YCThE
Konnexktop Kyrapma B p.Axnapsio Y36ekucran
Komnexrop KyiiOnimen B p.Axnapsio 1954 Y36ekucran
Copoc Kapacy-Kutab B p.Axnapsio 1929 Y36ekucran
Copoc I'DC B p.Axknapsio 1947 Y30ekucran
Copoc ["apaydarmma B p.Axknapsio 1929 Y30ekucran
Copoc [Tocmon B p.Tauxussinapsio 1964 Y30ekucran
Copoc Kapamapbs B p.Tauxu3sinapsio 1953/1960 Y36ekucran
Copoc Mymunaban B p.Taaxu3sinapsio 1927/1957 Y36ekucran
p.SIkkabarmapes Ha y9acTKe OT KHIUIL TaTap 10 YCThS
Ponauk Tatap-Bynak, copoc B p.flkkabarnapbio 1942/1953 Y30ekucran
Ponnuk Cynucaii, cOpoc B p.Skkabarnapbio 1941/1954 Y306ekucran
Ponauk Xatinap-bynak, copoc B p.fkkabarnapsio 1939/1953 Y30ekucran
Ponnuk 3axua-bymak, copoc B p.SIkkabarmapsio 1939/1953 Y36ekucran
Copoc Tambonra B p.SIkkabarmapsio 1939 Y36ekucran
Copoc TripHa Uydakaickmid B p.SIkkabarmapsio Y36ekucran
p. 3epasman, yyactok Hb IlepBomalickoii mnotunsl — Ak-Kapamgapunckuit
copoc I u3 [IBK B p.3epaBman 1935/1950 Y306ekucran
copoc I u3 I[1BK B p.3epapmian 1951 Y36ekucran
copoc Kapacy (HoBsrif) B p.3epapman 1955 Y36ekucran
copoc Kapacy (Peibamnkmit) B p.3epapman 1928 Y3b6ekucran




HazBanue koJuiekTOpa Oricyaa BLIXOINT HiTH Aara I'ocynapcrBo
Ky[a Bnajgaer OTKPBITHSA
p. 3epaBman(Kapamapss), yaactok Ax-KapagapbHHCKUI BOTOACIUTETH — ITOCT

copoc Kasapzap B p.Kapanapsio Y36ekucran
copoc Cnab 109 B p.Kapanapsio 1928/1950 Y36ekucran
copoc I'DC B p.Kapanapsio Y36ekucran
copoc 3ayp B p.Kapagapsro 1953 Y306ekucran
copoc Toaurymsa B p.Kapagapsro 1944/1946 Y306ekucran
Koyt Kapacy 121 B p.Kapanapsio 1945/1951 Y36ekucran
Koy, YnmmoOaticait B p.Kapanapsio 1962 Y36ekucran
copoc Kanrannmapbs B p.Kapagapsro 1943 Y30ekucran
copoc Ulypax B p.Kapagapsro Y30ekucran
copoc Akmypaban B p.Kapagapsro Y36ekucran
copoc 3ax 145 B p.Kapanapsio 1925 Y36ekucran
copoc TrosKITBI B p.Kapanapsio 1937 Y36ekucran
copoc TamkenT B p.Kapanapsio 1961 Y36ekucran
copoc CoBxo3 B p.Kapagapsro Y30ekucran
copoc Mupbazap B p.Kapanapsio 1957 Y30ekucran

p-3epaBman(Aknapbs), yuactok Ak-KapanapbuHcKuid BOJOJETUTENb — TOCT

copoc bymyHTyp B p.Axnapsio 1930 Y36ekucran
cOpoc bamManmaskyb B p.Axnapsio Y36ekucran
KoJI1. XOMKaKYJIb B p.Axnapsio Y36ekucran
ko1, Kapacy B p.Axnapsio Y36ekucran
komn. TypcyHcait B p.Axknapsio Y30ekucran
Kot Xomka B p.Axnapsio 1958 Y306ekucran
Koy, Terepman B p.Axnapsto Y36ekucran
|1<onn. AxTenacaii B p.Axnapsio Y36ekucran
Koy I laifmambexomka B p.Axnapsio 1936 Y36ekucran

. Tacmauncaii, copoc B p.Axnapsio 1952/1965 Y36ekucran
Kosul. Yukypacail B p.Axnapsio 1965 Y306ekucran

p.3epaBiiaH, y4acTOK HOCT XaTBIPYMHCKUN — NOCT 3UATAMHCKUN
Koy1. [IpuropoaHsbii B p.3epapmian Y36ekucran
|1<onn. AKanThIHCAl B p.3epapman Y36ekucran
KoJu1. MakuanmKap B p.3epapman Y36ekucran
copoc Kapaman B p.3epasman Y30ekucran
ko1, TamkyOyp B p.3epapmian Y30ekucran
p.3epaBiiaH, y4acTOK NOCT 3MaTauHCKuM — noct r.HaBou
Koyu1. lleHTpasbHbII B p.3epapman 1958 Y36ekucran
|1<onn. AmanH B p.3epapman 1953 Y36ekucran
Koy, Typkecran B p.3epapman 1961 Y36ekucran
Ko, ApabxoHa B p.3epasman 1951 Y30ekucran
ko Kapaynrena B p.3epasman 1930 Y306ekucran
Koy, CaHaTOpPHBIN B p.3epasman 1961 Y306ekucran
Koy, Ak — JlyBams B p.3epapmian 1953 Y36ekucran
|1<onn. [TannGex B p.3epapman 1953 Y36ekucran
KOJII. Xazapa B p.3epapman 1951 Y36ekucran
Ko, Mup3amyMuH B p.3epasman 1949 VY36ekucran
p. 3epaBiian, yuactok oT nocta r.HaBou o mocta Xazapunckuit

Koy, Slarnaban B p.3epapmian 1953 Y36ekucran
|1<onn. Hymb — Jlynb B p.3epapman 1953 Y36ekucran

| p. 3eparmian, ydac

TOK OT TOCTa Xa3apUHCKUH 10 YCThA




OTKyaa BHIXOAUT WU Jlara
Ha3Banmue koJu1eKTOpa TI'ocynapctBo

KYy/ia BIaJgaeT OTKPBITHA
Kojul. 8 —e Mapra B p.3epapmian 1954 Y36ekucran
|1<onn.I[>Kananp B p.3epapman Y36ekucran
|1<onn. KytiOpimen B p.3epapman 1953 Y36ekucran

Hcrounuk: Exxeronneie JaHHbIE 0 peskMMe PeK U pecypcax NMOBEePXHOCTHBIX BoA cymm 1980 r.

Yacts 1. Pexn u kanansl. YacTs 2. O3epa ¥ BOIOXpaHUIIHINA
Towm 5 Breimryck 0 — 2 Bacceitanl pek Cpeaneit A3un. bacceiinsl pek AMyaapbu u 3epaBIiiaHa.

Jlenunrpan 'mapomereonsnar 1983 r.



Bepcrtka: bernos .

IloaroroBneHo kK meyaTu

B Hayuno-undopmanmonnom nearpe MKBK

Pecnybnuka Y306ekucran, 100 187,
r. Tamkent, M-B Kapacy-4, 1. 11A
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