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BBenenue

B cBA3M ¢ yBEIMYEHHMEM HACEICHUS, DKOHOMUYECKHM PA3BUTHEM,
MHTEHCUBHBIM Pa3BUTHEM OPOLIAEMOIO 3€MIICHENNS U U3MEHEHUEM KIIMMaTa B
OyAyiieM OXHJIAeTCs TOJbKO YCHJIEHHE HANpsSHKEHHOCTH B  00JAcTH
o0ecrniedyeHrss HEOOXOAUMBIX BOJHBIX pecypcoB. Kpome Toro, mcmosiab3oBaHUE
BOJIHBIX PECYPCOB MPUBOAUT C OAHON CTOPOHBI, K HHTEHCUBHOMY OTOOpY BOJbI
U3 BOJHBIX HCTOYHHUKOB, a C JPYrol — K cOpocam B peKy U JApPYyrue BOIAOTOKHU
HEOYMUICHHBIX CTOKOB M KOJUIEKTOPHO-APEHAXXHBIX BOJ WM HEIOCTATOYHO
ouMIeHHbIM cOpocam. IIpu 3Tom mpobiiema KadecTBa BOJbI CTAHOBUTCS 0CO00
aKTyaJbHOM.

JInsi OlleHKM KaudecTBa BOJBI B pPEKax M BOJOEMAX HUX Pa3ACISAIOT IO
3arpsiI3HEHHOCTH HAa HECKOJBKO KiaccoB. Kiacchl OCHOBaHBI Ha WHTEpBajax
uHaekca  3arpssHEéHHOcTH  Boabl  (M3B), mpeacraBisitomero  coboi
arperupoBaHHBIA TOKa3aTeNlb, OCHOBAaHHBI Ha HECKOJBKHX (DaKTOpax, TaKUX
KaK  KOHIIGHTpAIMsl  3arps3HSIONIUX  BEHIECTB  (HUTPATOB, HUTPHUTOB,
aMMOHHUIMHOTO  a30Ta, TSOKEIBIX METauioB, HePTEnpoayKToB U JIp.),
XapaKTEPUCTUKNA TUAPOOMOHTOB, TPOPHOCTH M CANpPOOHOCTh BOJOEMOB.
KauectBO BOABI — 3TO XapakTepUCTHKA COCTaBa M CBOWCTB  BOJBbI,
OIpeIeIISAIoNIas IPUTOTHOCTD €€ I KOHKPETHBIX BHUIOB BOIOMOJIB30BAHUS.

IlosToMy BOIa — NPUOPUTETHBIM M JKU3HEHHO BAXHBIM pecypc,
o0ecreunBaOIUN KaK yCIOBUS IPOXKHBAHUS M 3/I0pOBbS HACEJICHUS, TaK U
COLIMAJIbHO-PKOHOMUYECKOE pa3BUTHE oOmiecTBa B 1enoM. OYeBUAHO, YTO C
TOUYKHM 3pEHUS] MPOTUBOACHCTBUS HMH(MEKIMSIM BOoAa HE0OXO0auMa, BO-TEPBBIX,
JUISL TIOAJIEP KaHUSl KU3HEHHO BaXKHBIX (DYHKIMI 4YesloBeKa, BO-BTOPBIX, IS
COOJIIO/IEHUSI CAHUTAPHO-TUTHEHUYECKUX HOPM.

HecMmoTpss Ha mpuHMMaeMble B Y30€KHUCTaHE MEphl MO O0ECHEeYEHUIO
HACEJICHUsI KAa4eCTBEHHOM IMTHEBOM BOJOM, CHUTyallMs Jajeka OT Hjeana.
OaHUM U3 OCHOBHBIX MCTOYHUKOB (DOPMUPOBAHUS MOBEPXHOCTHOIO CTOKA B
V30ekucrane sBusercs peka Amyznapbs. [IoBepXHOCTHBIE BOIHBIE PECYPCHI
CKJIQ/IBIBAIOTCS W3 MOCTYHAIOUIMX IO peKaM M3 TOPHBIX 00JacTe COCeIHUX
rOCyIapCTB U PECypcoB, (POPMHUPYIOMIUXCS HA TEPPUTOPUN CTPAHBI.

b. AnuxanoB, A. Xyzxal716epraHOB1 MOKa3bIBAalOT, YTO MO BEJIUYUHE
uHJeKca 3arpsisHeHust Bojabl (M3B) xauectBOo Boj AMymapbu BO BCEX CTBOpax
COOTBETCTBYET 3-My KJIaCCy YMEPEHHO 3arpsi3HEHHBIX BOJ. B cpemnem peka
UMeeT MUHepasin3anuo 962,8 MI/IM°, BMECTE C TeM COJIepKaHKE COJIEH B BOJE

' Anmnxanos B., XynaitGepratnos A. «BIaronpusTHas 9KOIOTHS — IPOYHAS OCHOBA POTHBOSHCTBHS
pactupoCTpaHCHHIO BUPYCHBIX HH(EKIHi, ra3eta «[IpaBaa Bocroka» Nel10 ot 26.05.2020.



peku KoJjebieTcs mo TedyeHuto. Hampumep, B myHKTe Topoaa Tepmesa
cocraBisier 714,6 Mr/aM’, a HUKE 110 TEUCHHIO B ctBope Hykyca Bo3pacTtaer 10
1313,2 MF/,Z[MS. Munepanuzanus BOJAbl HECKOJIBKO BO3PACTAET B IEPUO] MEKEHHU
(916,3-3255,0 Mr/mv[3) U CHUXaercsa B mosnoBojbe (378,4-622,9 MF/}IM3).
ConepxaHue OpPraHMYECKUX BEIIECTB [0 XHUMHYECKOMY IOTPEOJICHUIO
kuciopona (XIIK) B crBope Tepmesa B cpemHeMm cocrapiser 19,8 mr/mm’,

YBEJIMYHMBASACH K YCTBIO 110 43,79 mMr/nm’.

10.C. KamanoB orTMeuaeT’, uTo B pEIICHHH NPOOIEM YIPaBICHHS
TPaHCTPAaHUYHBIMH BOJIaMH, TpoOJiieMa KadecTBa BOJ HE 3aHUMAaeT TIOKa
MPWIMYECTBYIONMIETO0 €l MecTta. BmecTe ¢ TeM mokaszareinb YUCTOTHI BOJIBI
SBJISIETCSI  KJTIOYEBBIM, BCEOOBEMITIOIMM WHIUKATOPOM COCTOSIHUS BOJHOTO
MEHEKMEHTA KaK BJIOJIb OJHOM PEKH, TaK U BO BceM Oacceline B 1eioM. Ecnm
MOCTaBUTh 3a7adyy HEYKJIOHHOTO IOBBIIIEHUS KadyecTBa BOJLI B 0003pUMOM
OyaymieM, TO MOXHO TOBJIMSTh Ha yIpaBJIE€HUE BOJOM Ha BCEX JTalax ee
noTpebIIeHus — OT 3a00pa YUCTOM BOBI U J10 COpoca OTpabOTaHHBIX BO/I.

Boaublie pecypcsl AMyaapbu

B Hacrosiiee BpemMsi MEKIOCYJAapCTBEHHOE YIPABICHHUE BOJIHBIMU
pecypcamu OacceiiHa peKd AMyAapbd OCYIIECTBIACTCS TOJBKO UYETHIPHMS
cTpanamu’, Ge3 yuactust A¢ranucrana. Ilocine pacmama Coserckoro Corosa
Keipreizcran, Tamxukuctan, Typkmenuctan u Y30eKHCTaH MNPUIUIM K
JIOTOBOPEHHOCTH, YTO COXPAHAT «CIOKUBIIYIOCS CTPYKTYPY U MPHUHIIMIIBI
pacrpeiesieHus» BOJHBIX PECYpPCOB B OacceiiHe peku AMyJaphu.

AMynapess — HauOosiee BomoHOCHass peka LlentpampHoit Asuu. OnHa
pacmnoJiaraetcs Ha npocropax Apano-Kacnuiickoli HU3MEHHOCTH, CTEKask C TOp
[Tamupo-Anasg W nepecekas KpyNHEHMIIME NOYCTbIHM MHpa — KbI3BUIKYyM H
Kapakym. JlnnHa coOCTBEHHO AMyaapbu OT €€ 00pa3oBaHUs CIUSHUEM JBYX
OCHOBHBIX MPUTOKOB — [Isanmka n Baxma 1415 km, ot ucroka Ilsumxa 2540 km.
bacceiiln peku Amynappu pacmnoyiokeH Ha Tteppuropun  Keipreicrana,
Tamxukuctana, Y30ekucraHa, TypkMeHUCTaHa U ceBepHOro AdraHucraHa.
Paznuuator «Oombiioi» OacceiiH AMyAapbu, KOTOPBIM BKJIIOYAeT PEKH,
BIIAJaBIIME B AMyJapblo, HO B HACTOAIIEE BpEMsl YTpaTUBIIME C HEH
THAPOJIOTHYECKYI0 CBsI3b — 3epaBmiaH, Kamkamapesi, Myprad, Temxen
(T'epupym), Atpek, a Taxke peku ceBepHoro Adranucrana — bamx, Xynbw,
Capeinyns u Kaiicap. «Manbiit» 0OacceiiH AMynapbu, KOTOPBIN SIBISETCS

* Kamanos 10.C. TIpekpamienne 3arpsa3HeHns BOJIbI — 33149 COBPEMEHHOTO BOJHOIO MEHEKMEHTA.
I'mobanmprOE BogHOE apTHEPCTBO LlenTpansHoit A3un n KaBkasza
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Cornamenne «O cOTpyAHHUYECTBE B Chepe COBMECTHOTO YIPABICHUS HCIIOJIB30BAHIEM U OXPaHOU
BOJIHBIX PECYPCOB MEKIOCYIaPCTBEHHBIX UICTOYHUKOB», AnmMartsl, 1992 r.



NpPEJMETOM HACTOSIIEr0 aHaldu3a M OJIHOBPEMEHHO OOBEKTOM YIPABIICHUS
MKBK, BkitouaeT BOJOCOOPHYIO IUIOLIAJb U 30HY BIUSIHUSA CTBOJIA PEKU U €€
OCHOBHBIX NpUTOKOB — [lsumxka, Baxma, Kynnysa, Kapupnurana, Illepabana,
CypxanpaapsbH.

Amynapes Oepét Hauwano B Tamxkukucrane, rae dopmupyercs 74 %
ctoka, B Keipreizcrane — 2 %, Adranucrane u Upane — 13,9 %, 3aTtem Teuér 1o
rpanuiie Adranucrana u Y30ekucTaHa, OTKyAa npuxoguT 8,5 %, mepecekaeT
tepputoputo Typkmenucrana — 1,7 % wu Bo3Bpammaercss B Y30eKUCTaH, TIe
BIIaJIa€T B ApajbCKOE MOpE.

Uctokom Amynapeu cuutaercs peka Baxmkup, Oepyiias Hayalao U3
nenHuka BpeBckoro Ha ceBepHOM ckiloHe ['mHAyKya Ha BeicoTe 0K0s10 4900 M
HaJ ypoBHeM Mops. Huxke o Tedenuro pexa HaspiBaeTcs Baxannapeeii, a mocine
coenunenus ¢ pekoit [Tamup — Ilsanmxem. HazBanne Amynapbs peka moiaydaeT
nociue ciusHusa Ilgnmka ¢ Baxmem. Ee mputokamy Ha NPOTSXKEHUHU MEPBBIX
180 km sBisitorcst Kynnys, Kabupuuran, Cypxanmapes, lllepaban, manee, Ha
npotsbkenun 6onee 1200 kM — g0 BhajgeHusi B ApaibCkoe Mope, AMyaapbs
nputokoB He uMeeT. Ha atom yuactke okono 40 % ee croka pacxomyercs Ha
opolieHue, ucrnapeHue u uHpuiptpanuto. Ha yuyactke ot cnusinusa [lsaamxka c
Baxmewm no r. Kepku xapaktepHoi 0COOEHHOCTBIO JOJUHBI AMYyIapby SBIISIETCS
HaJM4ME psAa O3CPOBUAHBIX pacimmpeHuid. Pa30uBasch Ha HECKOJBKO
IPOTOKOB, PYCJIO PEKU 00pa3yeT 3/1eCh MHOIOYUCIIEHHBIE OCTPOBA.

[loiiMa pekn MOKpBHITA TyrasMu, TYCTBIMU 3apOCIIIMH TPOCTHHKA W
M300MITyeT MHOXKECTBOM o3ep M 00yoT. Ot 1. Kepku A0 TeCHHHBI DIIbIKUK
IUpUHA JOJUHBI AMynapbu kosiebnercs oT 4 mo 25 kM. Ee mosiorue CKIoHBI
HE3aMETHO CIIMBAIOTCA C OKPYKAIOLIEH MECTHOCTBbIO. Mexay TeCHUHaMU
OnbKUK U TIOSIMYIOH XapakTep JTOJMHBI MeHseTcs. Pexka mporekaer 31ech B
KOPEHHBIX MOPOJAaX, MPEICTABICHHBIX INIABHBIM 00pa3oM TOJIIEH MECKOB U
PBIXJIBIX [I€CYAHUKOB TPETUYHOTO Bo3pacta. CKIOHBI JOJMHBI KPYTHIE,
oOpeiBUCTBIe, BbicoTOM B 10-20 M. Ha »3TOM ywacTke K [OJNHMHE pEKH
HEIMOCPEACTBEHHO NOAX0AiT necku Ku3bikyMoB U KapakymoB. Huke TeCHUHBI
TrosiMytoH nonMHa AMyJIapbd pacIIUPAETCS OO HECKOJIBKUX JIECATKOB
KUJIOMETPOB, CYKMBasCh TOJbKO y TecHUH [[xymbip-Tay m Taxma-Tam. Ha
TOM Y4YacTKEe JOJMHBI COCPEIOTOUYEHO HAMOOJbIIEE KOIMYECTBO KYJIbTYPHBIX
3eMeNb, OPOLIAEMBIX KPYNHEHIIMMHU OPOCHUTENIBHBIMUA cucTeMaMu. ClioxHas
cuctemMa JaM0 MPOTATUBAETCS 3/1€Ch BJOJb HU3KMX OEperoB peKu, 3aluiias
CEJIbCKOXO3SIICTBEHHBIE YTO/bsl, OT 3aTOIUIEHUS BO BPEMS IIOJIOBOJb U 3UMHUX
3aK0poB Jbja. B paiione r.Hykyca oT AMynapen OTXOQUT CiieBa CyXOMl pyKaB
Happsnsik (KyHsinapes). B nponuiom yacTe amyJIapbHHCKUX BOJI CTEKaja IO
HeMmy B Capsikambiiickyro BrnaauHy. Hwxe r. Hykyca, okoso r. Taxwma-Tam,
HayMHAEeTCs JenbTa AMynapbu, NPEJCTaBISAOMAs €000 cinabo MOKaTyro
PaBHUHY, IIEPECEUEHHYI0 MHOXXECTBOM MPOTOKOB.



CornacHo «CBoaHo 3amucke» (1984), yuTeHHBIM MOBEPXHOCTHBIN CTOK
BCEX BOJIOTOKOB p. AMyaapbu ¢ TOpHOUM obsactu coctapisieT 77,7 kM /rox. OH
OTpeJeieH MO JaHHBIM THUAPOMETPUYECKUX CTaHIMH, PACIOJIOKEHHBIX OJn3
BBIXOJIJa PEK U3 TOpP M HE HUCKAKEHHBIM XO3SMCTBEHHOM AESATENBHOCTHIO 3a
49-netHuit nepuon Gaxruyeckux HadmoaeHuut (¢ 1932/1933-1980/1981 rr.), 3a
uckinoueHueM p. KyHay3, Mo KOTOpPOMl OTCYTCTBOBAJIM JAHHBIE PYCIOBBIX
OanaHcoB ((hopMUpYyeTCs U UCTIOIB3YETCS Ha TEPPUTOPUHN APraHucraHa).

B mmxepacnonoxxeHHON 00y1acTh MOTPEOJICHUsI PEYHOTO CTOKA, B 30HE
COBPEMEHHOIO M NEPCHEKTHUBHOIO OPOILICHMS, JOINOJHUTEIBHBIMA BOJHBIMU
pecypcaMu SBIISIOTCS HEYUYTEHHBIH MOBEPXHOCTHBIM MPUTOK, (POPMUPYIOLIUICS
MHOTOYMCIIEHHBIMH, HO ITPX 3TOM HE3HAUMTENIbHBIMU COPOCAMH CAEBOT'0 THIA, &
TAKXK€ MMOJI3€MHBIN ITPUTOK.

B cdhepy MexrocyaapcTBEHHOTO yIpaBi€HHUS U PACHpPENeIeHUs] BOJHBIX
pecypcoB B OacceiiHe AMyaapbu BXOAUT peka AMynapbs U €€ OCHOBHBIC
OpUTOKU — cTBoJbl pek Baxmi, Ilsumk u Kadpupauran (mansiii Oacceitn
Amypnapsn). PacnonaraeMble BOJHBIE PECYPCHI MO peke AMynapbs OLICHEHBI B
74,07 kxM’/roji, U3 KOTOPBIX 3apery/IHpPOBAHHBIC BOIHBIC PECYPChI COCTABIISIOT
62,10 xM’/rog. Ilpm momcuere oOBbeMa pacloiaracMbIX pPECYpcoB B
cooTBeTcTBUM ¢ Koppektupyromiel 3anuckoil BEIYTEHBI 0TOOpHI B AraHuctan
(2,10 KM /rom), moTepu U3 pek u BojgoxpaHwwmil (3,48 KM3/rozL) U CaHIIOMYCKHU
o p. Amynapee (3,15 km’/rox). CpelHEMHOTOJIETHHI PEUHOI CTOK AMyIapbi
cocrasisieT 66,90 KM>/TojI.

B Oacceiine pexkn AMynapbu OCYIIECTBISIETCS MEXTOCYIapCTBEHHOE
JUMUTHPOBAHHOE BOJOJICJIEHUE — 3TO OCHOBHOE MPUHIUIIUAIILHOE MOJI0KEHUE,
UCXOASl U3 KOTOPOTro, CTPOUTCA MEXIOCYAapCTBEHHOE COTPYIHHYECTBO.
Hauunas ¢ 1992 ropa, yTBepKJeHHE JIMMHUTOB BOJ03a00pOB pa3/ieIbHO Ha
MEKBETETAIMOHHBIN U BET€TallMOHHBIN IIEPUOJBI C YYETOM OXPaHbI IPUPOIHOTO
KOMILJIEKCA HU30BbE€B AMYIapbi, CAHUTAPHBIX MOMYCKOB U cOpoca B ApasibcKoe
mope ocymectisiercs MKBK, a ux peamuzaums — BBO «Amypapbs».
Cratbeit 8 Anmatuackoro corimamenusd 1992 rona va MKBK Bo3znoxena 3azaua
o «pa3paboTKe M YTBEPKICHUIO JTUMUTOB BOJONOTPEOJICHUS €XKErOJHO IS
KKI0M M3 PECIYOJIHK U PETHOHA B TIETIOM».

AnHanmu3 paboThI MKBK* B MHOI'OBOJHBIE U MAaJOBOJHBIE TOJbI
MOKa3bIBACT SIBHBIC TPOOJEMBI C PABHOMEPHOCTHIO M  CTaOMJIBHOCTBHIO
Bojio0ecrieueHus. Mimerores ciydau TUCTIPOTIOPIIMU B COKpAIIEHUH BOJ03ab0pa
rocynapcts. [Ipu BogHOCTH p. AMynapbH BBIIIE pAaCUETHOW HE BCErJa yAaeTcs
cobmocTu TpeboBaHrne 00 aKKyMYJIMPOBAaHUHU HU3JIMILKOB B BOJOXPaHWIUIIAX,
YTO TMPOUCXOJHUT HU3-3a OTCYTCTBUS MHOTOJIETHETO peryiaupoBaHusa. I[lpu

* Byayee Gacceiftia AMyIapbi B YCIOBHSX H3MeHeHns KiuMata / [lox o6, pex. mpod.
B.A. lyxoBHoro. — Tamkent: HUL] MKBK, 2018. — 328 c.



BOJHOCTU p. AMYJIapbi HUXKE PACUETHON TaKkKe HE BCErJla yJIaeTcsi 00eCIeUnTh
MPOMOPIIMOHAIBHOTO COKpallleHus Boao3adbopa pecnydisuk. Ocobo crienyer
OTMETUTh HEPABHOMEPHOCTh BOJOOOECIEYEHHOCTh IO JUIMHE PEKH, KOrnaa
OCHOBHAs TSDKECTh MAJIOBObSI MPUXOUTCS HA HU3OBBS.

VYBenuueHne UCIoib30BaHUsI COPOCHBIX U KOJIJIEKTOPHO-IPEHAKHBIX BOJI
SBISIETCS OAHMM U3 HauOoyiee MPOCTHIX U JOCTYHHBIX JUIS peaau3aluu
HanpaBJICHUN  BOBJIEYEHMs] BOAHBIX pe3epBoB. Bcero B Oacceline,
HacUMTHIBaeTCS 14 KM’ BO3BPATHBIX BOJ, M3 KOTOPHIX B 03&pa cOpachIBaeTCS
7,39 kM, a B pycino Amymapbi — 4,94 kv®. Takum oGpasoM, 1o KpaiiHeii Mepe,
OKOIIO 2 KM® MOMKET OBITH BOBJICUEHO B HCIOJIH30BAHHE HEMOCPEJICTBEHHO B
BUJE pecypca TNpU MHUHEpaTu3allid MeHee 2 T/I1 WIM CMEIIEHHEM C
OpPOCHUTEIBHOU BOJION MPU MUHEpaM3aIuu oomuee 2 /7.

5 .
TpyOeuxoBa M./[. ormedaet”, uto GacceiiH AMyaapbu COCTOUT U3 TIATH
XapaKTepHBIX YacTe:

1) Oacceitn pexu IIsHTK, KOTOpBIA B CBOIO OYepedb JACIUTCS Ha JIBE
pa3JIMUHbIC B TUIPOJIOTHYECKOM OTHOIIEHUU oOnactu: [lamup, oTauyaromuiics
CpPaBHUTEJIBHBIM MHOTOBOALEM, M FOKHYIO araHCKyr 4acTh OacceifHa, OueHb
MasioBojiHyto [Llynbi, 1968];

2) Gacceiin p Baxur;

3) GacceifHbl peK, CTeKAIOUINX C I0KHBIX CKIOHOB ['Hccapckoro xpedrta u
ero orporoB (Kapupuuran, Cypxannapss, [llepadan);

4) 6acceiinbl pek Kamkanapsu u 3epaBiias;

5) paBHUHHON YacTu OacceiiHa (YCIOBHO €€ BEpXHEW I'paHULECH MPUHSIT
ctBop Kepku Ha peke Amynapee).

KoJsiekTOpHO-IpeHakKHbIe M BO3BPaTHbIE BOAbI 0acceiiHa AMyaapbu

[Io manHBIM mpoeKTa PEER6, BEJIMYMHA KOJUICKTOPHO-IPEHAKHOTO CTOKA
B OacceilHe AMynapbu H3MeEpsieTCs, TIaBHBIM 00pa3oM, B YCThEBBIX CTBOpAX
MAarucTpajibHbIX  KOJUIEKTOPOB, YTO HE TMO3BOJISIET YYWUTHIBAaTh BECh
dbopmupyronuics IpeHaxHbid cTok. B 00bem Bo3BpatHbix Boa KIC (wnm ee
4acTh) BXOOUT KaK OJHA U3 cocTaBisiomux. Jlpyrue cocraBisiomme —
XOJIOCTBIE COpPOCBHI C KAaHAJIOB, OCTATOYHBIH CTOK PEK (OOKOBOM MPHUTOK IO
pekam).

> Tpy6eukosa M. JI. 30HaIbHbI CTOK pek LIeHTpaabHON A3HH B YCIOBHSX H3MEHSIOLIEroCs KINMATa
/ ABTopedepat nucc. kaHz. reorpad. Hayk, Mocksa, 2012.

® ITpoext PEER «Aparranust yrpaBiIeHHs BOAHBIME PECYpCaMy TPaHCTPAHUIHBIX BOJ OacceiiHa
AMynapbH K BO3MOXHBIM U3MeHeHHs M kinumarta», HUI] MKBK, 2018 r.



Hanbonee nurencuBHbiii poct KJ[C B Gacceitne AMyaapbu HaOI01ajICs B
nepuon ¢ 1970 mo 1980 roasl. B 310 Bpems B 6acceliHe pa3BUBAIOCh OPOILICHUE
U CTPOUTENHCTBO ApeHaxHbIX cucteM. C 1980 mo 1990 roasr Ha doHe 00I1IeTO
pocta KJIC konebancsi B 3aBUCUMOCTH OT BogHOCTH OacceitHa. C 1990 mo 2000
roa oobeM KJIC npekpatun cBoit poct. B konie 1990-x o6mumii o6beM 0TBOAA
KOJUICKTOPHO-JIPCHAXXHBIX W CTOYHBIX BOJ B BOJONPHUEMHHUKH OacceiHa
Amynapeu noctur 19 KM /ron, a cpenuuii ooveM KJIC 3a 1990-2000 romsi
coctaBuia 18,2 KM3/FOI[; 00BeM m3MmeHsics ot 16 mo 19 KMS/FOI[, HO B IIE€JIOM
Jaxe CHU3WICS (OCHOBHas MpPUYMHA — CHI)KEHHE BOJ03a0opa B KaHaibl). B
tabnmume 1 mpuBoAsATCs ocpemHeHHble gaHHble 32 1990-2000 romsl,
XapakTepu3ymomne (OpMHUPOBAHME M BOJOOTBEICHHE BO3BPAaTHBIX BOJ B
OacceitHe AMynapbsi — naHHbIe U3 J[MarHoctudeckoro nokiaaa “PammonansHoe
u 3¢h(EeKTUBHOE HCMHOJIB30BAHUE BOJHBIX pecypcoB B lleHTpanbHON A3um”,
MOJATOTOBJICHHOM CHENHUAIBHON 3KOHOMHYEeCKOUW mporpammoit B LA — SPECA
(OOH, 2000).

B 6acceiinax pek Ilsnmx, Baxm n KadupHuran Takoro MHTEHCHUBHOTO
pocta KJIC ¢ 1970 no 1990 roasr He mpoucxomuino. B konme 1990-x romos
oOmuii  00beM OTBOJA KOJUJIEKTOPHO-IPEHAXXHBIX W CTOYHBIX BOJI B
BOJONPHEMHHUKH Oacceitia AMynapsu B TakKHKUCTaHe COCTaBHI 3,35 KM /TO.
B cpemnem 3a 1990-2000 rompr o0veM (OpMHUpPYEMBIX BO3BPATHBIX BOJ
cum3mics 10 2,55 KM/TOI. CoBpeMeHHBIIT  00BEM  BO3BpPATHBIX  BOJI
TamkukucTana cocrapisier nopsiaka 3,5-4,0 KM>/TOJI, W3 KoTopsix 3,0 KM —
JPEHAXKHBIC BO3BPATHBIC BOJbI C OPOMIAEMbIX 3eMenb, 0,50 KM’ — GbITOBBIC U
npoMelnuieHHble cToku. B OGacceitnax pek Ilsumk u Baxm KIC dopmupyercs
3a c4eT cOpomeHHON Bombl ¢ opormraembix mojei (10-20 %) u mpeHaxHOTO
CTOKa.

Taomauna 1

dopMupoBaHHe BO3BPATHBIX BOJA M BOJI0OTBeeHNE B OacceiiHe AMyI1apbu:
ocpeanenue 3a 1990-2000 roaml, KM3/F0,II

IToka3arennb Tamkukucran [ Typkmenucran| ¥Yi3o0ekucran |Bcero 6acceiin
. @opumpyerca 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. TosToproe 0.07 0.04 2.0 211
MCTIOJTb30BaHUE
3. BoooTBeieHne Bcero 2.48 4.01 9.6 16.09
B ToMm uncne:
- B pEKH 2.48 0.91 3.37 8.5
- B TIOHDKCHUS 0 3.1 6.23 7.59




B cpemanem 3a 2010-2015 roapsl 00beM BO3BpPAaTHOTO CTOKa B OacceifHe
Cypxanmapbu cocraBit 0,96 kM /roa. B cpeiHeM TeueHHH B PeKy AMyqapbio
ortBogurcst KJC or Kapummuckoit 3oupl mianuposanus (3I1)) mo IOsxuomy
koJuiektopy, oT byxapckoit 3II mo Ilapcankynsckomy cbpocy (0T o03epa
Conennoe) u o koyekropam Jlebanckoit 311 (Typkmenucran).

Cucrema xomtekropoB byxapckoit 311 nomumo Ilapcankynbckoro copoca
(I'maBHBI Byxapckuii KOJIJIEKTOP) BKJIKOYAET:

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

* lleHTpanbHblii bByXapckuil KOJUIEKTOp — PYCJIO pPEKW 3apaBliaH
(Kapakynbnapen),

* MaxaHKyJIbCKUM cOpoc — mpojopkeHue llenTpansHoro byxapckoro
KOJUJIEKTOpa — BIajaet B 03epo ColieHoe,

* 3anagHo-PoMUTaHCKUN KOJUIEKTOp — cOpachiBaeT BOJAYy B 03€pO
Comenoe,

* [lapaiuiensHbldi ¥ JIeHTM3KYyIbCKUM — BHAmacT B JIEHTHU3KYJIBCKYIO
BIIA/IVHY,

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

Takum oOpazom, Ttombko wyacth KJIC, xotopsiii Qopmupyercs B
byxapckoit 3II, cOpacbiBaercsi B peky Amypaapbio. [lanHas 0COOEHHOCTH
3arpyaHsier nporuosupoBanue coOpocoB K/IC B Amynapbio, MOCKOJIBKY OHH
3aBUCAT HE TOJNBKO OT Bojo3abopa B 3II, BogHocTm pek 3II, HO Takxke OT
TEXHUYECKUX OcoOeHHocTel TpaHcnoptupoBanus KJC (IpOTSXKEHHOCTD,
pacxof, peryJupoBaHie B 03epax) COPOCHBIX TPAKTOB.

OcHoBHBIE KOJUIEKTOpa XOpe3Ma — TPaHCIPAHUYHBIE MarucCTpaIn
Hapbsinbik 1 O3epHblil. J[apbsSabIKCKAN KOJUIEKTOP MNPOXOIUT II0 CTapou
nporoke Jlapbsiiblk ¥ 10 TpaHulbl ¢ TypKMEHHCTaHOM COOHUpAET BO/IbI
JuBankynbsckoro, IllaBaT-AnnpeeBckoro, Yarar-ATaOMHCKOTO U JPYTUX
KoJUIeKTOpoB. O3epHblii (M O3epHO-ypaBHUTEIBHBIN) TakKe COOMpaeT [0
rpanuibl ¢ TypKMEHHCTaHOM CTOK KOJUIEKTOpOB (JlaymaHCKuil KOJUIEKTOp U
Ip.), a TaKXe CBSI3bIBaCT B EIUHYKO CEThb psaA o3ep. B mnurTanum 3tux
KOJUIEKTOPOB CYIIECTBEHHYIO pOJb MIPAIOT OCTAaTKH OPOCHUTEIBHBIX BOJ,
cOpaceiBaeMbIX C mosield opomenus. Ciusiue Jlapbsibikckoro u O3epHOTo

7 30HBI IITAHHPOBAHMS — OCHOBHBIE 0OBEKTHI BOJOXO03AHCTBEHHOr0 pailoHNpoBanHus Gacceiina
Amynapey, coBnaaaronye (MoJIHOCTHIO M YaCTHYHO) € OOJIACTSAMU CTPaH, YBSI3aHHBIE MEKIY COO0H
II0 y4acTKaM Pe4yHOM CeTH, B IpaHULIaX BEPXHET0, CPEJHEr0 M HIDKHETO TeUeHUsI AMyIapbH, B paMKax
roCyJapcTB 0 BceMy OacceliHy peku AMynapbu



KOJIJIEKTOPOB MIPOUCXOUT Ha Tepputopuu Typkmenuctana (Jlamory3sckas 3I1).
Otu kosektopa nonoJHstores copocamu KJIC ¢ [amorysckoi 311 u Bnagarot
B 03epo CapbIKambllll (KaK OJUH KOJUIEKTOP MOl Ha3BaHUEM J{apbsUTbIKCKUI).

Komnekropa KapakanmakctaHa MOXHO pa3feluTh Ha KOJUIEKTOpA
paBoro u jeBoro Oepera. M3 KOUIEKTOPOB MpaBoro Oepera clieayeT BbIACIUTD
I'maBublii FOxublil komiekTop Kapakanmakcrana (I'FOKK), KC-1, KC-3, u3
koJutekTopoB Jieoro Oepera — KKC (Kynrpaackwii), — mo 3ToMy KOJUIEKTOPY
Boja copackiBaercs B 03epo Cynoube. Cocrapisronumu KKC sBisitores mpaBast
BeTKa U ['maBHbIil JIeBOOEpEKHBIH.

BosBparnbie Bojbl TypkMeHHCTaHa (KOJIJIEKTOPHO-APEHAXKHBIE BOIBI C
OpOLIAEMbIX TOJIE W CTOYHBIE BOJAbI) MOXKHO pa3leiUTh 10 30HaM
ianupoBanus Jleban, Jlamorys u 3oue ['aparymaapsu (Axanckas, Mapsiiickas
3I1). B Jle6anckori 3II u3 chopmupoBannoro KJIC ceromns okono 75 %
cOpacbkiBaeTcs B AMyIapblo, a OCTalibHas 4acTh OTBOAMUTCS B MOHWXeHUs. B
cpendem 3a 2010-2015 roxmer ¢ Jlebamckoit 3II B peky Amymapbio ObLIO
copomreno KJIC okomno 1.4 KM3/F021, a HampapJeHO B MOHWKeHus — 0.4 KM /TOL.
B Axanckoit 311 KJIC ouenuBaercs B 0.5 KM/ ron, B Mapsl — 1.3 KM3/FO,Z[, B
Jlamoryse — 2.2 kM/roft, ©Toro no TypKkMeHHCTaHy 5.8 KM’/TOJI, B TOM YHCIIE B
3one I'aparymaapsu — 1.8 km’/rog. OCHOBHBIMH KOJIUTEKTOpamMu B Axasckoii 311
apisitoresi: ['KC 1, 'KC 5, I'BCK, K 1, K 5, K 6, THK; B Mapsr: 'MK, JIxxap; B
Hamoryse: Hapsbsibikckuii (oxoso 60 % KJC 31T) u O3epHblii.

I[lo gamneim  HUIJ MKBK?® BO3BPAaTHBIE  BOABI  SIBIISIOTCS
JIOTIOJIHUTEIBHBIM HCTOYHUKOM PECYPCOB, HO HU3-3a CPABHUTEIBHO BBICOKOM
MUHEPAJIM3AlMNA OHU TAKXKE ABJISIIOTCS HICTOUHUKOM 3arpsi3HEHUS OKPYKarolen
cpenbl. Ceronnst okoso 88 % 3TOil BOABI COCTABIIAIOT KOJUIEKTOPHO-IPEHAXKHBIE
BOJIbI, @ OCTaJbHOE — CEJIbCKOXO3SMCTBEHHbIC M MPOMBIIIJICHHBIE CTOYHBIC
BOJIbI. M3BeCTHO, YTO Hapsiy C pa3BUTHEM OPOIICHUS YBEIMYUBACTCS 00BbEM
BO3BpaTHBIX BOJI; HanOoJiee UHTEHCUBHBIM pocT ObLT B 1970-1990 ronax.

OO0beMbl  Bo3BpaTHOro ctoka B Keipreiscrane wu  TamxkukucTaHe
3aHIDKCHBI, IPHOIM3UTENBbHO Ha 1,5 KM 1 0,5 KM® COOTBETCTBEHHO, Ha 0OBEMBI
BO3BPATHBIX BOJ, KOTOPBIC IOCTYHAlOT M3 OTHUX CTpaH B Y30EKHCTaH M
YYUTHIBAIOTCS Ha €ro Tepputopur. [loaTomy, 00BeM CTOKa BO3BpPATHBIX BOJ,
chOpMHUPOBAaHHBIN Ha TEPPUTOPUU Y 30€KHCTaHA, COCTABUT

25,05 -2 =23,05 kv,

¥ JlnarHocTHYECKHiT TOKIA O PALHOHATBHOM HCIIOIB30BaHHH BOIHBIX PecypcoB B LleHTpatbHOI
Asum o coctosauio Ha 2019 rog, HULL MKBK no 3akazy O9CP, 2020.



Taoauma 2

Pacnpenenienue Bo3BpaTHbix Boj 3a 2000-2017 rr. mo ctpanam, 1o crarbsaiM (pOpMHUPOBAHMSA M paclpeesieHUs CTOKA, MJIH.M

®opMUpOBaHUE Pacnpenenienne
B r.u: B r.u:
Crpana Bcero CrouHble BOJBI OT KB ot Beero B osepan TosToproe
copoc B pexu NPUPOTHBIE HCIIOJIb30BAaHUE JISI
IPOMKOMOBITA OpOIIECHUS HOHIKEHIS S —
Ka3axcran 1478 138 1340 1478 847 104 527
Kbiprezcran 414 56 358 414 229 47 138
TaKuKUCTaH 2699 188 2510 2699 2581 0 118
- o CeIpaapbe 426 18 409 426 310 0 117
- 10 AMyzapse 2272 170 2102 2272 2271 0 2
TypkMeHucTaH 6141 234 5906 6141 955 4926 260
Y36exkucran 25045 5936 19974 25045 13061 9355 2628
- o Ceipmapee | 12945 3919 9548 12945 8868 2090 1987
- o Amygapse | 12100 2017 10425 12100 4193 7265 642
Bcero 35776 6553 30088 35776 17672 14432 3672
Coipmapest | 15263 4131 11654 15263 10253 2241 2769
Amynapesa | 20513 2422 18433 20513 7419 12191 903




MakcuMalibHbI€ 3HaUeHHsI 00beMa BO3BPATHBIX BOJ HAOIIOAIUCh B TOJIBI
MaKCHUMaJIbHBIX BO/103a00poB. Tak B mepuoxa 2003-2005 rogoB npu Bojo3adope
113-121 M’ dopmupoBanocs 36-37 KM’ BO3BPaTHOTO CTOKA. MHHHMAIIbHBII
BO3BpaTHBIN CTOK HaOoancs B MmajgoBoaHoM 2001 roay — 32,1 KM-.

VYaenpHblI 00BEM JApEeHAXXHOTO CcTOKa (opMHupyeMoro B OacceliHe
AMynapbu Kone6iaercst oT 3,5 Tic. 10 12,7 Thic. M° Ha rektap. ITo Gacceiiny
Cripaapsu ot 1,7 Thic. 10 8,3 ThiC. M Ha rekTap. IIpH 3TOM 110 OTHONICHHIO K
cpeqHeMHoroJieTHeMy roay 1o OacceitHy Amynapsu 37 % cOpacbiBaeTcsi B
CTBOJI PEKU U MOBTOPHO Ucmoib3yercs, 60% B 3aMKHYTbIE 03€pa U TOJBKO 3 %
ucnoip3yetcs Ha opoienue. [lo 6acceitny Croipiapbil COOTHOLICHHE IPYroe —
60 % ctoka cOpacbiBaeTcsi B ¢cTBON, 21 % B moHmxkeHus u 19 % ucnomb3yercs
Ha opoIlleHue. XO0Ts MO OI[EHKE BO3MOKHOCTH MPUMEHEHHUS 3TUX BOJI B PErHOHE
IPUBEIECHO OOJBIIOE KOJMYECTBO HAYYHBIX M BHEAPEHYECKHX paboT
(A. Ycmanos, X. Sky6os, O. Uembapucos, 1.C. Paboues, A.I'. babGaes u jp.),
YeTKMX HOPMATUBHBIX JOKYMEHTOB M HpPaBUJ IO HUX HCIOJIb30BAHUIO HE
UMeeTCsl HM B OJHOW CTpaHe. boiee TOro, MOCTENIEHHBIM Ype3aHUEM
(vHaHCUPOBaHUSI Ha XMMUYECKUN aHAIU3, KOJUYECTBO/YacTOTa MPOO M COCTaB
aHanm3a (COKpaleHHBI BMECTO MOJIHOTO) 32 MOCIETHUE TOIbI COKPAIIATUCH.

Bo3BpaTtHble  BOJBI  SIBJSIFOTCS  CYIIECTBEHHBIM  JIONOJHHUTEIIbHBIM
pe3epBoM i ucnosib3oBaHUSA.  OIHAKO  BBUAY HMX  IOBBIIIEHHOH
MUHEpAJIM3aliU, 3TU BOJABI SBISIOTCA B TO € BPEMSI U TJIABHBIM MCTOYHUKOM
3arpsiI3HEHUS] BOJHBIX OOBEKTOB M OKpyKaromiew cpeapl. OrpoMHbIE 00BEMBI
dbopMHEpyeMOTO  JIPEHAXKHOTO CTOKa B  KpymHBIX  Koimektopax (CBK
“Avuukkyns”’, FOI'K u ap.) yBenuunBaet BMecTe ¢ HUMH COPOCHI PAaCTBOPEHHBIX
COJIEM B peuHble cUCTEMBI. [Ipr 3TOM BO3BpaTHBIN KOJUIEKTOPHO-APEHAKHBIN
CTOK, cOpachIBa€MbIil B PEKH, PACIICHUBACTCS KAaK YBEIUYEHUE OPOCUTEIHHOM
CIIOCOOHOCTH PEYHBIX CTOKOB MJIM paclojiaraéMbIX BOJAHBIX pecypcoB. B cxemax
KOMILJIEKCHOTO MCIOJIb30BaHUsl W OXpaHbl BOAHBIX pecypcoB (KHWOBP)
OacceilHa ApalbCKOTO MOpS, COCTaBJIEHHBIX NPOEKTHBIMU HWHCTUTYTAMH
(CorozBoamnpoekt, Cpeaa3runpoBOJIXJIONOK, Y3THIPOBOAX03 M JIp.) 32 CUET
BO3BPATHOI'O CTOKA JIPEHAXHBIX BOJ MPOTHO3UPOBANACH BO3MOXHOCTb
MOBBIIICHUS] OPOCUTETHFHOM CIIOCOOHOCTH PEYHBIX CTOKOB 110 15-20 %.

OpnHako Takoe «IMOBTOPHO-TIPOKATHOE» HCIIONIB30BAHUE W YBEIWUYCHUE
pacrojaraeMbIX BOJHBIX PECYPCOB UYEpe3 CTBOJ PEK «IOJE3HO» TOJIBKO J0
OTIPENIEIICHHOTO TIpelesia WX BO3BpaTa, 3a YEPTOW KOTOPOTO OHO HAHOCHT
00MbIION yHiepd HE TOJBKO NHUTHEBOMY BOJOCHAOXKEHUIO, HO W JIPYrHM
OTpacysiM HapOJHOTO XO3SHUCTBA. DTO CBSI3aHO TJIABHBIM 00pa3oM C BO3BPATOM
OONBIIMX OOBEMOB COJICH M YBEIWYECHHUEM MUHEPAIH3AIMA PEYHBIX BOJ B
cpeaHeM u HuxkHeM TeueHuu 1o 0,9-1,3 r/n1 (B manoBoaHble Tonbl — 110 1,5 /71,
npotuB  0,5-0,7r/n B 1960-1965 r1r.). B pe3ynaprare CTOXaCTUYECKOTO
NPUMEHEHHUS STUX BOJ Ha OPOIICHHE UMEET MECTO 3aCOJICHHUE 3eMellb, 0COOCHHO



Ha OpOIIAeMbIX MacCHUBaxX CpEIHEr0 W HIDKHEr0 TEUYEHUs, CHIKAETCS
MPOU3BOAUTENILHOCTh 3eMIu. OrpoMHOE KOJIMYECTBO BOJ, COpAachIBa€MbIX B
peku 0e3 BCAKUX JTUMUTOB M OrPAaHUYEHUU, MPEBPAIAET XOPOIIUE MPECHbBIE
BO/IbI B CJIA0OMHHEPAITM30BAHHBIC U TPYAHO UCIIOJIB3yEMBbIE JJISI IFOOBIX HYX/I.

3a mociegHuEe TOIbl BCIEACTBHE BBIXOJA W3 CTPOsS JpeHaxa U
HEJOCTATOYHOI'O KOJIMYECTBA PEMOHTHO-IKCIUTYaTaIllMOHHBIX paboT (110 HopMam
MOJIaraeTCs €KEroJHO MNPOMBIBaTh 7 % 3aKpbITOro ApeHaxa, a (aKTUYECKU
IIPOMBIBAETCS BCETO OKOJO 2 %) yIydlIeHUsT KayecTBa PEYHBIX BOJ HE
HaOoaeTcsl. DTO CHOCOOCTBYET HAKOIUICHHIO COJEM U COOTBETCTBEHHO HE
MO3BOJISIET YMEHBIINTh MHUHEPAIU3ALMIO JPEHAXHOTO CTOKAa. B ManoBoaHbIE
roJibl MMOBCEMECTHO YBEIMYMBAETCS MCIOIb30BAHHE KOJUIEKTOPHO-IPEHAXKHBIX
BOJ| HA OPOLIEHUE B YHCTOM BUJE U CMELIEHUHU OPOCUTEIBHOU BOJOU U, KPOME
TOTO, HMEET MECTO YMEHBIIEHHME B JTH TOJbl JAPEHAXHOIO MOIYJIS.
«OCHOBHBIMHU TIOJIOKEHUSIMA PernoHaibHOM BOJHOW cTparteruu B Oacceiine
Apanbckoro Mops» M. 48 ObUIO MPEAJIOKEHO OCYIIECTBISATH YNPABICHUE HE
TOJIBKO TTIOBEPXHOCTHBIM, HO U KOJIJIEKTOPHO-APEHAKHBIM CTOKOM, IIPH KOTOPOM
CTPOTO JUMHUTHPOBAIMCH ObI HE TOJBKO 3a00pbI BOJIbI, HO M COPOCHI COJIEH U
3arpsi3HUTENIC Ha OCHOBE JMHAMHUKM OajaHca COJel W 3arps3HEHUl B pEKe.
Hameuanoch Taxke co3ganue B cucreme bBO ciy0bl kauecTBa BOJHBIX H
IPUPOJHBIX PECYPCOB, KOTOPOE, B3aUMOJACUCTBYsI C BEIOMCTBAMH IO OXPaHE
OpUpOIbI, JOJDKHA OblIa coOmroAaTh TpeOOBaHUS K KayecTBY BOJABI Ha
OacceliHoBoM ypoBHe. (OueBHIHO, YTO MPULUIO BpeMs MPHU3HATh, YTO
KOJUIEKTOPHO-/IPEHAKHbIE BOJIbI, CPOPMUPOBABIIMECS B MpeAesiax Kaxaon
peciy0JIMKY, HeOOX0IUMMO CUUTAaTh UX BHYTPEHHUM pecypcoM. B Oynyiiem, npu
pacnpezielIeHuy TPaHCTPaHWYHBIX BOJHBIX PECYPCOB HEOOXOIUMO HMCKIIIOUUTH
U3 JUMUTA 00BEMBI JAPEHAKHO-COPOCHBIX BOJ, OPMUPYEMBIX HA TEPPUTOPHHU
pecmyOnuku. M kaxkaast cTpaHa, UCXO/s U3 CBOMX TPEOOBaHM, CAMOCTOSATEIHHO
JIOJKHA peliaTh Mpo0JeMy UX UCIOJIb30BaHUS U YIIPABIICHHUS.

3a MCTEKIIME TOAbl B KAauyeCTBE MEPONPHUATHNA i1 YMEHBIICHUS
3arpsI3HEHUS PEYHBIX BOJ COJIIMU U HEIOIYLIEHUS IIOPYM 3€MEJIb PACTEKAaHUEM
KOJUIEKTOPHBIX CTOKOB OBUIO MPEANPHUHATO JBa KPYMHBIX MEpPONPHUSITHUS B
Oacceiine  Amynapeu. IlepBoe  ocymectBieHo  TypkmMeHUCTaHOM — —
CTPOUTENBCTBO OOBEIUHUTEIBHOIO KOJUIEKTOpAa 4Yepe3 IIyCThIHHBIE 3eMJIH
KapakymoB, nepexBaThiBaroIIero Bce cOpocHble BOAbl ¢ Oacceitna Myprao0a,
Temxena n KapakyMcKoro kaHajaa ¥ HaIIpaBJISIIOLIETO UX BO BraauHy Kapamiop,
B KOTOpod TypKMEHHCTaH IIaHUPYET CO31aTh «30J0Toe 03epo 21 Bekar.
Bropoe wMepompusitue  ocymiecTBmiia  y30€KCKas ~ CTOpPOHA,  3aBEpPLIMB
CTPOMTENBCTBO HavaToro emé B coBerckoe Bpems IIpaBoOepekHOTro
KOJIJIEKTOpa BjOJIb IpaBoro Oepera pexku. OH mepexBaTui OOJIBLIYIO YacTb
KOJUIEKTOPOB, pAaHEE BIIAJABIIMX B COJEHBIE O03€pa WIM B AMYyIapbplo, U
HaIlpaBuJi 3Ty Boay B BocTouHYI0 akBaTopHio ApajibCKOTr0 MOpHI.



dakTUYECKH, B HACTOSIIEE BPEMsI B pe3yjbTaTe OCTaBIIUXCS COPOCOB
KOJUIEKTOPHO-IPEHAXKHBIX BOJI IMHAMHUKA CPEAHETrOAOBOM MHUHEpAIM3AIMU 10
p. AMyaapbe yBeIu4miIach Kak B KICX0HOM cTBope (T. Tepmes), Tak U 0COOEHHO
B ctBopax /[lapranara, Tysmyton, Kumuak u Caman6ait. Ilpu stom, ecnu B
MHOTOBOJHBIE TOJbI B JTHUX CTBOpPAX MHUHEpaIM3alUs  COCTABIISIET
coorBerctBenno 0,515; 0,68; 1,183 r/n, To B mamoBogznom 2018 r. oHa
noBeImaercs 1o 0,654; 0,829; 1,566 u 1,500 r/m.

N3yyeHue u Hay4YHbIe UCCJIEIOBAHUS KAYeCTBA BOAbI peKH AMYyAapbs

A6ayurykypos Jx.A. u Cammbaesa 3.H.” B cBoMX wHcCienoBaHMsX
BBIOpaii TOYKH OCHOBHBIX MPUTOKOB Amynapeu: peku Baxmi, IIsHmx wu
Kadupauran. K coxkanenuto, B mporecce pabOThl HE yAaioch OTOOpaTh
oOpa3ipl 3 AMynapbH nocie ciusHus ¢ pekod KadupHuran, Tak Kak TOYka
oTOOpa HAXOIWUTCS Ha TpaHulle ¢ AdraHucraHoM U Y30ekucrtaHoM. JlaHHBIC
U3MEpeHUsT (PU3UKO-XMMUYECKUX TMapaMeTpOB TOKa3ald, YTO BOJIa BO BCEX
HU30BBSIX PEK cladolesaoyHas, Mokaszareiab pH BappupyeT B mpemenax
7,47-7,75. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MOTEHIIUAII, XapaKTEPUIYIOIIHI
OMOreOXMMHUYECKYI0 aKTHUBHOCTb BObI, CJIa00 MEHSAETCS B 3aBHCHUMOCTHU OT
Mecta oTOopa o0pas3uoB, cooTBercTByer 340-355 MB. ConepxxaHue
PacTBOPEHHOTO0 KHCJIOpPOJa B BOJIaX JIOCTAaTOYHO BBICOKO, W COCTaBIISIET
7,9—-8,6 Mr/i1, 4TO XapaKTepHO JJIsl BceX pek TaJKUKUCTaHa.

JlaHHbIE aHanmM3a BOJBI MOKA3aIu, YTO KOHIECHTPAIlMUA Kalblius, HATPUS B
HU30BbAX pek Ilsnmx um Baxm oka3zamucs BbicOkM, HO Hmke [IIK.
[ToBbIIEHHBIE KOHIIEHTPAIIMY KAJIbIUS U HATPUS, @ 3HAUYUT U COJIEH, UMEET KaK
IIPUPOJHOE, TaK M TEXHOTCHHOE MNPOUCXOkJAcHUE. KOHLeHTpauuu »xeie3a u
Mapratia B COCTaB€ HCCIEAYEMBIX PEYHbIX BOJA 3HauuTeapHO Hike [IJIK.
CymMMa OTHOIIEHMM KOHIEHTpPAIMU S5 TOKCHUYHBIX 3jeMeHTOB K ux IIJIK mms
anemenToB 1 u 2 xnmacca omacHoctr Ci/ITJIKi nis pexu [lsamk paBaa 0,46, peku
Baxm paBna 0,543 u pexku Kadupnuran pasna 0,3235. Haumbonee uucroii
spisieTcs peka Kadupauran.

PacueTHblil KOADPUIIMEHT TUMUTUPYIOIIEH BPEIHOCTH BOABI JJI PEKU
AMypaapbsi B TOUKE NepecedeHus rpaHuilbl TaKukucTaHa u Y30€KUCTaH paBeH
0,4774, u BoAy B pEKE MOXKHO CUMTATh YUCTOU. Takum xe 00pa3zoM MoACYUTAHO
KOJINYECTBO cojied B Amynapbe. KolmdecTBO cojeil, BBIHOCUMBIX MPUTOKAMH
s [lstamka paBao 520 mr/n, Baxma — 650 mr/n u Kadupuaurana — 130 mr/n. C

® A6xymykypoB Jix.A., CanubaeBa 3.H. DKomorndeckas OneHKa Ka4ecTBa BOIbI B OCHOBHBIX
npurokax AMynaapsu http://www.cawater-info.net/amudarya-knowledge-base/papers.htm



ydeToM BojHOTO OanmaHca Awmymappu mnonydaercs 518,7 wmr/n. Takoe
KOJIMYECTBO COJICH HAXOAMTCS Ha TPAHUIIE MPECHBIX M COJIOHOBATHIX BOJ.

Hayunbix uccnenoBanusix @.0. Py6I/IH0Boﬁ]0 OTMEYAECTCS: MOBBILICHUE
AHTPOIIOTCHHBIX HAarpy30K Ha PEeYyHOU OacceiH MPUBOJIUT K KOJUYECTBEHHOMY
HCTOILICHUIO BOJHBIX PECYpPCOB U YXYAIIEHUIO KauecTBa BoAbl. CTBOp Kemmd
3aMbIKaeT BEPXHIOIO 30HY OacceiiHa Amynapbu. Huke peka He mpuHUMAaeT
IPUTOKOB. Bce pacnosioKeHHbIE HUKE CTBOPBHI B pyciae AMyIapbu 3aMbIKAIOT
y4acTKH peKkd, B OoNblIel WM MEHBLIEH CTENEeHH IMOJABEPKEHHBIC
AHTPOIIOTCHHBIM HATPy3KaM.

NHTEeHCUBHOE HCTOIEHUE CTOKAa AMymapbu B TIpeleiax CpeaHero Hu
HU)KHETO TEUEHHUsl CBSI3aHO, MPEXKJE BCEro, C pocToM Bojo3abopa. Bmecte ¢
TEM, TIPOIIECC YCYTyOIseTcs U Cenu(pUKON MOCTPOEHUSI KOJUIEKTOPHON CETH B
ATOM palOHE — JIMIIb HEKOTOpas 4acTh BO3BPATHBIX BOJ IOCTYMAaeT B PYCIIO
peku. Eciu B BepxHem Teuenuu (ctBop Kemud) B pycio Bo3BpamaeTcs 0KoJIO
YETBEPTHU U3BATOTO CTOKA, TO B cpeaHem — mib 10-17 %.

HekoTopoe yBenuyeHHe CTOKAa KOJUJICKTOPHBIX BOJ, HMMEET MECTO Ha
yuactke Yapmkoy-TysMyloH 3a CYeT JBYX MAarucCTpajbHBIX KOJUIEKTOPOB
(I'maBuoro JleBobepexHnoro u ['naBuoro byxapckoro). B HI>kKHEM TeueHUU peKH
(mmxe TysmyroHa) cOpoc KOJUIEKTOPHBIX BOJI B PYCJO HE BEIHK, U K CTBOPY B
r. Hykyc B peky Bo3Bpamaercs nuiib 10—11 % cToka, u3bsAToro BhIIIE.

3aMeTUM, KOJUIEKTOPHBIE BOJABI SIBJSFOTCS JTUIIb YACThIO BO3BPATHBIX BOJ.
Nx pycnoBas cocTaBistonias YMEHBIIAETCS MO0 MEPE YAAJIEHHUS OT OPOLIAEMBIX
MAaCCUBOB OT pycCla pPEKHM M IPAKTUYECKH paBHA HYJIIO IS MAaCCHUBOB,
aHaJorM4HbIX 30HaM opoueHust Kapakymckoro, Kapmmnckoro u Amy-byxap-
CKOTO KaHajoB. TpaHcdopmaliis BOJHOTO CTOKA BHU3 MO TEUCHHUIO AMYyIapbH
COIPOBOK/1AJIACh YBEJIIMYECHUEM €I0 MUHEPAIU3ALIAH.

Pe3ynbTaThl pacyeToB MTOKA3bIBAIOT, YTO B CTBOpax
BepxneamynapsuHckuii 1 BepxoBbe MHUHeEpanu3alys BOJBI BO3pacTacT He
3HAYUTEIbHO — He Oosiee, yeM Ha 18 %. Jloyis BO3BpaTHBIX BOJ B CTBOpE
BepxoBee He mpeBblmaeTr 8%, W 3TO  ompenenseT  CTaOUIbHOCTb
MHHEPAIA3ALNH.

Ha yuactke BepxoBbe—Kenud HaOmrogaeTcss HEKOTOPBIA  poCT
MUHEPAJIM3alMH, CBSA3aHHBIM C YBEJIMYEHUEM JOJU BO3BPATHBIX BOJ CTBOPE
peku. Ha yuactke Kenmud—Kepku B Havane 1970-x rog0B MUHEpanu3ais BOIbI
MIPAKTUYECKU HE MEHsUIach. B mocienytolire rofpl OHa YBEIUUUBAJIACh 10 MEPE
pOoCTa J0JIM BO3BPATHBIX BOJI U YBEJIMYECHUS U3bsATUE cTOKA. Ha yyacTtke Kepku—
Yapaxoy HWHTEHCUBHBIM POCT MHHEpATU3alMM HAOIIOJAeTCs B TOCIETHUE

' PyGunona ®.. TpanchopMarus roI0BOr0 CTOKA U KAYECTBO BOIbI AMYIapby 0] BIHSHHEM
BOJHBIX MeHopalii B ee Oacceitne http://www.cawater-info.net/amudarya-knowledge-
base/papers.htm



r'OJIbI, YTO MOKET OBITh CBSI3aHO CO CTpoUTENbcTBOM CyliTaH1arckoro copoca us3
Kapmmuckoit crenu. Ha  yuactke Yapmxkoy—WMinpunk  MHUHEpalv3alus
MIPAKTUYECKA HE MEHSETCs, a 10 cTBOpa TysMyroHa BO3pacTaeT Mo Mepe pocra
JIOJIM BO3BPATHBIX BOJI M CTEIICHU U3BSTHUS CTOKA.

B nenom mo 3oHe nHTEHCHBHOTO TTOTpebsienus ctoka (Kemup—K3puimkap)
B 1980-e roasl MuHepanuzanus B cpeaHeM Bo3pocia 172 % (OTHOCUTEIBHO
MUHEpaTU3aluu B 30He (OPMUPOBAHUS CTOKA) MO cpaBHEHHIO ¢ 59 % B Havane
1970-x ronoB. B oTaenbHbIE TOABI TPUPOCT MUHEPATU3ALMNN MOXET JOCTUTATh
300 %. Poct MuHepanu3alWUU OINPEAEISIETCS YBEJIMUYEHUEM HU3BATHS CTOKA U3
peKH U JOJM BO3BPATHBIX BOJ. VOHHBIM COCTaB pEYHBIX BOJ 3aKOHOMEPHO
CBsI3aH C POCTOM MHHepaiu3auuu. [lo mMepe pocTa aHTPONMOTEHHBIX Harpy3o0kK
KOHIIEHTpAIUsl BCEX OCHOBHBIX IIECTH MOHOB YBEJIMYUBAETCS 110 BPEMEHHU U 10
JMHe ToToka. OpHako, TeMIbl POCTa KOHIEHTPALUUU OTIEIbHBIX HOHOB
pa3IMYHBI.

Tak, HampuMep KOHUEHTpAlMsi HWOHOB KajblMsi B CTBOPE KHUIILL
K3puymkap Bo3pocima B 1976-1988 romax mo CpaBHEHHIO C  30HOM
dbopmupoBanus B 2,4 pa3a, a MarHusi — B 4,2 paza. Konuentpauwus
ruapokopOaHaToB Bo3pocia B 1,2 pasa, a cynbsdaros B 6,2 paza.

Taoauma 3

HN3MeHeHHsI HOHHOTO COCTaBa BOJAbI AMY/Iapbs B (pa3y cnajaa noJioBoAbs
B % ot 3HauyeHnii B 30He popmupoBanus (Ilssnpk — Huxxanii Isinak)

PacuerHbIi M O HBbI

Creop MEPHOL | o | Mo™ | HCOs | SO& | Cr
roabl

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
Kunni. Minpuuk 1966-1975 156 136 102 248 166
1976-1988 157 286 127 378 185
ct. Jlapranara 1975-1988 181 320 148 465 258
Tecruia Tysmyio 1959-1975 145 195 119 206 108
1976-1989 200 330 103 438 228
1959-1965 127 128 101 164 100
r. Hykyc 1966-1975 153 153 107 232 132
1976-1988 198 322 113 448 225
. Ksbummxap 1966-1975 166 182 116 285 160
’ 1976-1988 242 420 120 625 334




B Bepxnem TteueHun peku (BepxHeamynapbUHCKHMM) KOHIICHTPAIIHS
VMOHOB IIPAKTUYECKM HE MEHSETCS, a B CPEAHEM M HWKHEM TEYCHUU —
BO3pacTaeT BO BpEMEHU U 110 JUIMHE NOTOKA. B HI)KHEM TE€UeHNH KOHIICHTPALHS
MarHus gaxe B cpeaHeM 3a psan jet npessimaet [I/IK. Cratnctuyecknii anamus
COOTHOIIECHMSI OTHENBbHBIX MOHOB € HMX CYMMOM IIOKasaJ, 4YTO IIpH
MHHepaam3aiuy Bbime 800 Mr/AIM’ KOHIIEHTpALHMS MArHUs, a TaiKe CyMMa
cyiabdaTHoro u xjopuanoro nonos npessimaiot [IJIK. B ctBopax Yapmkoy u
WNnpyuk cpenHeronoBas MUHEpaIU3alMs B OTHAEIbHBIE T'OJBI JOCTUIAET 3TOTrO
pybexxa. Hwmxe TtecHunbl TysMyloH cpenHsis TojoBasi MHUHEpaIU3aus
IpaKTHYeCKH He ObiaeT Hmke 800 wmr/am. CreJ0BaTeNbHO, 37ECh
HaboaeTcs npeBblieHne cpeanux rogossix [IJIK cymm maruaus, cynbdaroB u
XJIOPUIOB.

[pu musepammsaruu 1000 Mr/oM® M BbIIIe HAGIIOJACTCS IPEBBIIICHHE
IIJIK HaTpus U Kaaus, a Mpy MHHepaitu3aiuy Bime 1200 Mr/aM° cymb(aros.
Takas cuTyanus BO3HUKAET B HUKHEM TeueHUH Amynapeu (Hmke r. Hykyca).

B crtBOpe r.Tepme3 muHepanuzanus Bbiie 800 Mr/ oM HaOIrogaeTcs,
IJIaBHBIM oOpa3oM, B siHBape—ampene. B crBopax r.Kepku wu r.Yapmxkoy
MuHepanuzanus Hwke 800 MI“/IIM3 MMEET MECTO JIMIlIb B HIOJe—aBrycre. B
ctBopax kunul. WMinpuuk W Bojokauka craHnuu Jlapranata —Takas
MUHEpaIn3alys B BUJAC OTICIBHBIX CIIy4acB HAOJIOJAETCS B HIOJIE—aBryCTe, a
HIUKE 110 TEYEHUIO PEKU — B TEYEHUE BCETO TOJ1a.

Munepanusanus Boiue 1000 Mr/am’ B crBope r. Tepmes BeTpedaercst B
eIMHUYHBIX cly4dasix B (peBpane—ampene, B ctBopax Kepku — Yapmxoy — c
OKTSIOps 1O ampenb, a HUKE 10 TEUCHUIO PEKU — B J1I000e Bpems roja. Takum
oOpa3oMm, eciM BepXHEM TEUYeHUH AMyJapbl KpPUTHYECKHE 3HAYCHUS
(npeBbimatomue [1/1K) Marnus, cynb@aTHOro ¥ XJIOPUIHOTO MOHOB OBIBAIOT,
IJIaBHBIM 00pa3oM, B MEKEHb, TO B CPEAHEM U HUYKHEM TEUEHUU — MPAKTUYECKU
B TEYECHHUE BCETO roJa.

Kectkoctb Boabl AMyaapbu B cTBopax Tepmes u Yapmxkoy kosnebnercs B
utosie—centsope ot 4,4 800 MI-3KB./IM° J10 7,6 800 MI-3KB./1M°. B STHBape—
Mapte 3HaudeHus ke€ctkoctu TmpeBbimaroT [I/IK, B crBOopax J[lapranata wu
Tysamyton >xectkocTh npesbimaet [IJIK yxe ¢ ceHTs0ps Mo uIOHB, a B CTBOpE
r.Hykyc — B Teuenune Bcero roaa.

Kucnopoansiil pe:xxuM peKku Ha MPOTSKEHUH BCETO PyCJia HE BBIXOJMT 3a
npenensl II/IK. Ilokazarens XIIK yBenuuuBaeTrcss BO BpPEMEHM II0 JUIMHE
MOTOKA, YTO CBUICTEIHCTBYET 00 YBEIMYCHUS 3arps3HEHUs peku. B HIDKHEM
obede TysaMyIHOHCKOTO BOJOXpaHWIMINA AITOT TMoOKaszaTenb mpesbimaer [1/IK
(w1 6MM30K K HEMY) MpaKTUYECKH B TeueHue Bcero rojaa. lIpessimenus [1/IK
Keseza uMeeT Mecto B 66-91 % ciyuyaeB, HaOMIOAAIOTCS €AMHUYHBIC CITy4au
npessimieHus [IJIK autpatnoro azora.



AHanmu3 KOHIEHTpAIMKM 3arps3HSIONIMX BEHIECTB B BojAe AMynapbu
MOKa3bIBAET, YTO MpPAKTHUECKHU Mo Bcell qiuuHe peku (ot Tepmesa no Hykyca)
HaOmonaroTess ciydau mpesbiieHus [IJIK HedrTenpoaykToB u ¢deHosoB. B
Tepmese n Hykyce 3adukcupoBanbl ciydan npesbimienus [1JIK pryrtu, a B
Hyxkyce — ¢Topa u mbitbsika. [1o cymMe TuMUATHPYIOMIMX MOKa3aTeNe IepBOro
Y BTOPOIO KJIACCOB OMAcCHOCTH BOJAbI AMynapbsu Ha yuyactke Tepmes—Hykyc He
HPUTOJIHBI JIJIs1 XO3IUCTBEHHO-TTUTHEBOTO BOJIOCHAOKEHHUSL.

Hacpymua AB. B cBoeii mmcceprarmn'' ~—«MccienoBaHHe 3aKOHO-
MEpPHOCTE MPOCTPAHCTBEHHO-BPEMEHHOIO PACHPEACIICHUSI 3arps3HSIONIUX
BEILIECTB B BOJIc AMyAapbu» OTMEYAET, YTO CBEACHUA O XMMHUYECKOM COCTaBE
BOJIbI pek Oacceitna Amynapsu umerotcst ¢ 1910 r. C 1938 roga mosBUIHCH
pEryJiipHbIE JIaHHBIE B THJIPOXUMHUYECKUX €XKETOJHUKAX MO MUHEpAIU3ALUU U
ri1aBHBIM HOHaM, ¢ 1980 roma — mo TSHKEJIBIM MeTaJlJIaM.

B OosblmHCTBE HAyYHBIX paldOT, MOCBALIEHHBIX THAPOXUMHUUA AMYyAAphU,
HCCJIEIOBAH B OCHOBHOM HOHHBIN COCTaB, 4 U3YYECHHIO TSKEIBIX METAJUIOB U
JPYTUX 3arps3HSIONIMX BEHIECTB MMEIOTCS TOJBKO €AMHUYHbIE paboThl. 3a
IIOCJICIHUE JNECATWICTUS IO BIUSHUEM XO3SMCTBEHHOM JEATEIbHOCTH
YeJI0BeKa CTOK M XMMMYECKMH COCTaB BOJ 3HAYMTENBbHO H3MeHmics. [lo
XapakTepy CBOET0 BO3JEUCTBUSA Ha (POPMHUPOBAHUE XUMCOCTaBa pP.AMyAapbu
BCE aHAJIM3UpyeMble (PaKTOPbI pa3/IeieHbl Ha TP TPYIIIIHL:

1) dwusuko-reorpaduueckre, MOA BIUSHUEM KOTOPHIX (OPMHUPYETCS
XUMCOCTaB BOJBI p.AMyZapbH: penbed, KIuMar, (pu3ndeckoe, XUMHUIECKOE U
OMOJIOTHYECKOE BEIBETPUBAHNE TOPHBIX MTOPOJI, IIOYBBI, PACTUTEIHHOCTD;

2) reoJIOTUYECKUe: JUTOJOTHYECKH COCTaB TOPHBIX MOPOJA — IJIaBHBIN
¢dakTop hopMHUpOBaHMSI MUHEPAIHU3ALMU U XUMCOCTaBa MPUPOIHBIX BOJI;

3) ¢usuko-xumuyeckue (aKTOpbl: XMMHUYECKUE CBOMCTBA 3JEMEHTOB —
BAJIEHTHOCTb, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE MPOILIECCHI, BIMSIOUIME HA
MUTPALMOHHYIO CIIOCOOHOCThH 3JIEMEHTOB, HA UX PACCEIHHE U KOHILIEHTPALHUIO
UT. 1.

4) OHUOJOTMYECKUE: NEATEeIbHOCTh PACTEHUH U JKUBBIX OpPraHU3MOB,
KOTOpPBIE YAacTO AaKKyMyJUPYIOT MHOTHE TSDKENble METalUIbl W JApyTue
3arpsI3HSIOLINE BEIIECTBA B POLECCE KU3HEAEATEIIbHOCTH;

5) antpomoreHHble (AKTOPBI: 0030p HMEIIICHCS JUTepaTyphl IO
JTAHHOMY BOIIPOCY TOKa3ajl, YTO CO BPEMEHEM MHHEpaTU3aIus, XUMCOCTaB
pedyHOU BOABI AMyAapbl YXYIIIAJIWCHh TOJ BIUSHHUEM aHTPONOTECHHOMN
NEeSATeTbHOCTH, DS HWCCIeAoBaTeNied CTaBAT BOMPOC O HEOOXOJIUMOCTH
TIIATEIBHOTO U3yUYEHHUS TOTO MIPOIIECCa C BHISIBIIEHUEM 3aKOHOMEPHOCTEH.

" Hacpynuu A.B. HccinenoBanne 3aKOHOMEPHOCTEH POCTPAHCTBEHHO-BPEMEHHOTO PACIIPEICICHHS
3arps3HSIOLINX BEUIECTB B Boje p. AMynapbu. ABTopedepar Aucc. KaHA. TeXH. HayK, TamkeHT, 1996.



PaccMmoTpens! cliieyroniie OCHOBHbIE aHTPOIIOT€HHBIE (PaKTOPhI CEbCKOE
XO035UCTBO, MPOMBIIUIEHHOCTh M KOMMYHAJIbHO-OBITOBBIE CTOYHBIE BOJbI
HACEJICHHBIX ITyHKTOB.

Ha ocHoBaHuM NpPOBEIEHHBIX PACUYETOB, MPOAHAIU3UPOBAHO HM3MEHEHUE
MUHEpAJIM3aIlU U TJIABHBIX HOHOB Kak BO BpemeHH (B TeueHue 1980-1994 rr.),
Tak U 1o miuHe peku (ot crBopa Tepme3 o ctBopa K3wurxkap). B cTBoOpe
TepMe3 BeIMYMHBI MHUHEpAIM3AlMU BOABI 3a JaHHBIE TOAbl MEHSJIUCH OT
0,5 r/mv’ (1937) 10 0,7 t/am’ (1982), Huxe crBopa Trosimyion — ot 0,85 (1987)
no 1,2 r/nm’ (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 MuHepanu3zalus MEHsJIach B cTBope Tepmes OT
1,92 no 0,65 r/zIM3, ctBope TrosimyroH — 0,9 u 0,84 r/z[M3, B HU30BbSIX PEKU —
crBope Hykyc — yxe 1,09 u 1,03 /v’

Jjist TOrO 9TOOBI pACCMOTPETH, KaK U3MEHSETCS MUHEPATIU3AIMN BOBI 110
BPEMEHH, OBLIM TMOJY4YEHBl €€ Cpe/lHhE BeIW4YuHBI 3a MmaTh JeT (1980-1984 wu
1987-1991 ropsl), pe3ysbTaThl pacyeTOB NPUBEACHBI TA0OIULAX 4 U 5.

Taoauna 4

CpeaHne BeJJMYMHBI MUHEPAIH3ALMHU U IIaBHBIX HOHOB (1980-1984 rr.)

E Cre- Cre- Cre- Cre- Cre-
neHb . | meHbB . neHb Mg nenb | SO4 | menn
CTBOpHI | HOHOB Cl K 2+ 2-
/e H3Me- H3Me- H3Me- H3Me- H3Me-
HEeHHUsA HEeHHusA 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

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

Hyxkyc 1,10 1,80 10,42 | 2,10 [0,0043 | 1,40 |0,045| 2,30 [0,23 | 2,10

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




Taoauna 5

CpenHne BeJJMYMHBI MUHEPAIU3ALMHU U I1aBHBIX HOHOB (1987-1991 rr.)

E Cre- Cre- Cre- Cre- Cre-
NneHb . | meHb + | meub | Mg | menb | SO4 | menn
CTBOpHI | HOHOB Cl K 24 2
/e n3mMe- n3mMe- nu3me- u3Me- u3Me-
HEHHsl HEHUsl HEeHHsl HEeHHsl HEHHSsl

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

Tysamyron | 0,927 | 1,60 | 0,15 | 1,69 | 0,23 | 1,35 | 0,066 | 1,55 |0,388 | 1,70

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

Hyxyc 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 oTHOcHIace K
KJIACCy «CHJIBHOE 3arps3HEHHe», U TOJbKO B CTBOpe Tepme3 MUHEpaIu3aus
obuta Huoke [1/1K, o riaBHBIM MOHAM — IPEBBILIEHUE IO XJIOPUIAM U MarHuio
oT cTtBopa TrosimytoH u HUke. B 1987-1991 rr. Munepanuzanysi CHU3WIACH 10
4 xnacca (He3HaYuTENbHOE 3arpsi3HEHUE) yke HauuHas co ctBopa Kumuak. Ilo
IJIaBHBIM HOHaM — CHU3WJIACh KOHLEHTpAlMs XJOPUAOB M KaJlbliUsd, HO
NOBBICUJIMCH MAarHUi U CyJb(aThI.

AHanu3 Ce30HHOTO paclpeeIeHs] MUHEPAIU3allMy U IJIaBHBIX HOHOB 10
JUIMHE PEeKW (BereTamus ¢ MEXKBEreTamus) TOATBEpKIaeT 0OpaTHYIO
3aBUCUMOCTh MX C pacxoaoM Boiabl. Bmecte ¢ Tem, eciu B cTtBOpe Tepmes
XOpOILIO MpOSIBIIAETCA CE30HHOE H3MEHEeHHe, To B crBope Hykyc, u3-3a
OOJBITIOT0 AHTPOTIOTEHHOTO BIUSHUSA, OHO TTOYTH HE TIPOSIBIISIETCS.

OOHapyxeHHBIE CiTa0ble KOPPESAIMOHHBIE CBS3M TJIABHBIX HOHOB C
JIPYTUMU 3arps3HSIONIMMHI BEIIECTBAMHU YKa3bIBAIOT HA TO, YTO MEXIYy HHUMH,
BEPOSITHO, CYIIECTBYIOT MPOIECCH KOMIUIEKCOOOpa3oBaHusl. bbuir 0TOOpaHBI
MPUOPUTETHBIE TKETbIE METAJIbl M0 TOKCUYHOCTHM M OINACHOCTH, Hanbosee
MIOJTHBIN OaHK JTAaHHBIX ObLUT Ha MEJlb, PTYTh, IMHK, MBIIIBIK, XpOM, MEHBIIIC — HA
Maprasel, HUKelIb U T. . Ha apyrue omacHsle TsDKENble METAJLIbl (Ha KOTOPBIC
Masio (OHJOBBIX MaTEPHUAJIOB), MPOU3BOJIWIUCH COOCTBEHHBIE OTOOPHI MPOO, B
MEPBYIO OYEPE/Ib, HA KAJIMUW, CBUHEL], CTPOHIIUN H T. JI.

Ce30HHOE pachpe/iejiCHHe TSDKEIBIX METAUIOB ClIad0 3aBUCHT OT
pacxoJoB BOJABI, M MPAKTHYSCKH HE MEHSCTCS 10 JUIMHE PEKH. OTO
CBUCTEILCTBYET O C1ab0M caMOOYHUIICHHH. [0 MHOTUM TSDKEIBIM MeTalliaM
HAOJTIOJICHUST TIPOBOJATCS HEIOCTATOYHO YacTO, HECMOTPS HAa WX BBICOKYIO




KOHI[GHTparmio. Tak, KoHieHTpaums kagmus (mpu ILAK 0,005 mr/am’) B
Amynapbee okoiso r.Typtkynb, coctaBuia 4,8 I1JIK. D10 cBsizaHHO ¢ OOJBIIMM
KOJIMYECTBOM  KagMUs, TMONAJAIOIIET0 U3 KOJUIEKTOPOB, HANpPHUMEDP B
CypxangapeuHcko oOsactu B Bojie koiuiektopa K1 ero coxepkanue
coctasisier 1,2 ITK, B Boae komiekropa K5 noutu 4,7 IIJIK. Ho 6osibiiie Bcero
KagMmusi Tomanaer w3 byxapckoit m KamrkamapruHCKOW 00sacTel, caMbIX
MIPOMBITIUICHHO-PA3BUTHIX 00OJacTell OacceiiHa p.AMymapbu. YK€ Ha TpaHHIIC
00JIaCTH KOHIIEHTpAIMs KaaMus B KojuiekTopax noxomut ao 5,4 IT1JIK, B Amy-
byxapckom kanane — Bcero 0,4 TIJIK, cOpoc B p.Amynapsio B Kapakyinbckom
parione — 38 IIJIK. [Ipu sTom, OombInas 4acTh KaaMus TOMATAET B 03€PO
JleHru3Kkyinb, rae ero KoHueHtpauus nocrturaet yxe 22 I[TJIK.

N3-3a cmenieHrs 30Hbl aKKyMYJISIIAK 3arpsi3HSIONIMX BEUIECTB BBIIIE I10
TeueHuto p.AMynapen Ha Tepputopuro Kapakanmakcrana u  XOpe3MCKOU
o0nacTu, M3-3a chaja ypoBHS ApallbCKOTO MOps, MPOILECC CAMOOYMILECHHUS
CUIbHO wu3MeHuicsa. Kpome Toro, ckaspiBaeTcs BIMSHUE THOSMYIOHCKOIO
BOJIOXPAaHWIININA, AKKyMYJHUPYIOIIETO B  JIOHHBIX  OTJOXKECHHUSAX  YacTh
3arps3HSIONIUX BEIIECTB.

Bricokoe conepkanue (eHOJ0B B BOAE p.AMYJapbU CBSI3aHO C apUAHBIM
KJIIUMaTOM, XOTA 10 cpaBHeHHI0O ¢ 1980T. MX KOHILEHTpalusi TaKxKe
YMEHBIIINIIACH.

C 1uenpl0 YCTAaHOBIICHMSI CBSI3€M MEXAY IIapaMu DJIEMEHTOB ObLI
IIPUMEHEH KOPPEISLUOHHBIN aHAJIN3 KOHLEHTPALMN 3arpsi3HAOMINX BEIIECTB B
ctBopax Tepme3 u Hykyc. OOHapykeHa 3aBUCHMOCTh MEX]y MUHEpaTU3aIfeit
M pacxoJamMy BOAbI, MEXAY TJIABHBIMM HOHAMH, HO CBSI3b MEXKIY
KOHIIGHTpaIlMe! TSKEIbIX METAUIOB M pacxXxoJaMu BOJbI YacTO ciabas wiM
OoTCyTCTBYeT. KoOHIEHTpauuu 3arps3HSIONMX BEIIECTB OPraHU4YeCKOro |
OMOTEHHOTO MPOUMCXOXKIEHUS HMEIOT CJIadylo CBs3b JPYr C JPYyroM, 4YTO
BBI3BAHO WX AHTPOINOTEHHBIM IPOUCXOXKIeHUEeM. X cOpochl, B OTIWYUE OT
IJIaBHBIX HOHOB U MUHEPATU3AIAN, HOCST CITy4alHbIA XapaKTep.

Pexka Awmynapes nOpoTE€KaeT uYepe3 TEPPUTOPUU TpPEX PECIyOIHK:
Tamxukuctan — Kypran-TroOunckas obnacts, Typkmenuctan — Yapkoyckasi,
Tamaysckas ob6mactu, VY30ekucran — CypxaHgapbuHcKas, byxapckas,
Xope3mckas obnacth, Pecnybnuka Kapakanmakctan. Kpome Toro, ctouynsle
Bo/bI KanikagapbuHCKON 001aCTH TOKE YaCTUYHO MOMAJAI0T B PEKY.

Bbbu1 npoBenieH aHanu3 1o Bcemy OacceiiHy p. AMynapbu, palOHUpOBaHHUE
KaueCTBEHHBIX XapaKTEPUCTUK IO TPEM IJIABHBIM AHTPOIIOT€HHBIM (pakTopam:
CEJIbCKOMY XO34MCTBY, IPOMBILIUIEHHOCTH W KOMMYHAaJbHO-XO3MCTBEHHBIM
CTOYHBIM BOJAM HACEJICHHBIX IYyHKTOB. [IpoBeneH aHaiIW3 MPUOPUTETHBIX
paliOHOB, OKa3bIBAIOIIMX HAWOOJbIIEE BIUSHUE HA KA4e€CTBO BOJ AMYIapbU.
[Ipu 3TOM BBISIBIIEHO, YTO HU3-3a CJIA00PAa3BUTON MPOMBIIIIEHHOCTH U CEJIbCKOTO



X03fMCTBA B Tpeaesiax TaPKUKCKOM dYacTu OacceiiHa, CBEJIEHUS O
3arpSI3HCHHOCTH B BEPXOBbSIX AMYJapbl MOXKHO NPHUHATH Kak (HOHOBBIC
3HaueHUsl. OJHUM W3 3arpA3HATENEH peXUMa PEYHOM BOJIBI  SIBIACTCS
tepputopusi TypKMEHUCTaHa, ’TO B OCHOBHOM KOJUIEKTOPHO-APEHAKHBIE CTOKH.

Haubonbiiee aHTpONOreHHOE BIUSHUE HA KAueCTBO BOIBI P. AMyJapbu
OKa3bIBAIOT MPOMBILIUIEHHOCTb U CEIbCKOE X035IICTBO Y30eKucTaHa.

Ecnm B BepxoBmsix OacceitHa p.Amynappd, B 30HE MHUTAHHS CPEIHSS
MuHepanuzanusa gocrasisier 0,35-0,37 r/mmM’, TO B CpPEIHEM TEUYECHUU OHAa
noxoxut a0 0,79 F/I[M3, a B HWKHEM TEUECHUHU, B 30HE AKKYMYJSIIUHA — JI0
1,1 o/nm’.

OO6muit 0630p MO MPUMBIKAIOLIUM K p.AMyAapbe 001acTaM MoKa3ai, 4To
U3 Tpex (aKkTOpoB caMO€ 3HAYUTENbHOE BIMSHUE Ha N3MEHEHUE KauyecTBa BOJbI
OKa3bIBAIOT CENILCKOXO3SHUCTBEHHBIE CTOYHBIC BOIBI.

Ecnu npomblllIeHHBIE CTOYHBIE BOJIbI MMEIOT JIOKAJbHBIE WMCTOYHHKHU
pa3MellleHusl, UX Jierde KOHTPOJIUPOBATb W MPOBOAUTH OYHCTKY, a
KOMMYHaJIbHO-OBITOBBIE CTOYHBIE BOJbI 3aBUCST OT YMCICHHOCTHU HACEJICHUS U
TUTIA HACEJIEHHBIX MYHKTOB, TO CEJIbCKOXO3SUCTBEHHBIE CTOYHBIE BOJIBI UMEIOT
Oojee IMPOKOE IUIOLIAAHOE pachpocTpaHeHwe. Tak, pacnpenencHue
KoJutekTopHO-IpeHaxHbIX Boa (K/IB) mo oOmactam TmokassiBaeT pes3koe
PErMOHAIBHOE PA3INYME MO KaY€CTBY BO/JIBI.

[TpompIniIeHHBIE CTOYHBIE BOJBI, (HOPMHUPYIOTCS TJIABHBIM 00pa3oM B
NPOMBINIJICHHO Pa3BUTHIX oOnacTsax — byxapckoit n KamkamapbuHckoi, rae
UMEIOTCA ~ MPENNPUATHS  XUMHUYECKOM  MPOMBIIUIEHHOCTH, a  TaKXKe
MMPOMBIIIIJIEHHOCTH cTporMarepuanoB. Eciu B byxapckoi n KamikagapsruHCKON
obmactsx nmo 821 m 732 mpOMBINUIEHHBIX OOBEKTOB, mouTu 83,6 % »THX
npennpustaid  uMmerot npesbimeHne I[IJIK, 1o B CypxaHmapbUHCKOH U
Xope3McKoil 00JIacTIX B OCHOBHOM JIETKasi W MHIIEBask MPOMBIIUIEHHOCTD,
CTOYHBIE BOJABI MX cOpachiBalOT B P.AMYJIapbl0 B OCHOBHOM OpPraHUYECKHE
BEIIIECTBA, a30T, (hocdop, a Takke B3BEIICHHBIC BEIECTBA.

COpoc 3arps3HEHHBIX CTOYHBIX BOJ B MPUPOJHBIE BOJOEMBI OT
MPOMBIIIJIEHHOCTH cocTaBWwi B 1990 1. — moutn 327,1 MiH. M3, 1992 r. — 296,9,
1993 r. — 282,1, 1994 r. — 2151 MaH. M° — T.e. sBHAS TEHICHIHS K
YMEHBIIICHUIO.

Heo0Oxoanmo:

- co3maHue  Oojee  CTPOroro  KOHTPOJIsI 32  0CO0O  OMAaCHBIMH
IIPUOPUTETHBIMU  3arpsA3HAIONIMMHU  BemecTBaMu. Kpome  Toro, wu3-3a
IIPEUMYIIECTBEHHO AHTPOIOTCHHOI0 3arpsA3HEHUs] PEYHBIX BOJ HWIKHETO
Te4eHUs  p.AMyJapbl  HEOOXOAMMO  MPOBOAUTH TaM  OINEPaTUBHBIN
HKOJIOTUYECKU MOHUTOPUHT OOJIEE YacTo;



- co3aanue HOBbIX HOpM [1JIK, Gosiee mOaXO0ASIIIMX K apUAHOMY KIIMMATY;

- Y4eT DKOJIOTHYECKO-TUTUEHUYECKUX TIOCJIEICTBUN paclpoCTpaHEHUsI
3arps3HSIONINX BEIIECTB;

- Y4eT CoIMalbHO-IeMOTrpadUuecKor CUTyalluu TPU MOJEIMPOBAHUU
pacnpeieNieHus 3arpsi3HSIONINX BEIleCTB;

- Ooylee  IIMPOKOE HCIOJB30BaHME MAaTEMAaTHUKO-KapTorpaduueckux
MOJENEN MW CTAaTUCTUYECKUX METOAOB IPU IUIAHUPOBAHUM BOJOOXPAHHBIX H
BOJIOXO35IMCTBEHHBIX MEPOIIPUATHM;

- Ul CTUMYJUPOBAHHS  PAIMOHAIBHOTO  WCIIOJB30BAHUS  BOJHBIX
pecypcoB, HEOOXoauMoO OoJbllleé HCMOJIL30BaTh HE aJIMHUHHCTPATUBHO-
NIPAaBOBBIE, a DSKOHOMHYECKHE pbIYard W CTUMYJIBI, TPH KOTOPBIX OyneT
YKOHOMHYECKH HEBBITOJHO HAHOCUTH ymiepOd mpupone. Ilpm sToM muUpoko
MIPUJIETCS] PUMEHSATE 3apPYOCIKHBIN OMBIT, B YaCTHOCTH — SIMIOHCKUMN, TJ€ TaBHO
BBEJICH MPUHIIMI IUIATHOCTH BOJHBIX PECYPCOB IS MPOMBINUICHHOCTH U
CEJIbCKOI0 XO351CTBA.

OO6si3aTennbHO ~ TIepe]]  IUJIAHUPOBAHMEM  CTPOUTENIBCTBA  HOBBIX
NPEeANPUATUNA, TUIPOTEXHUYECKUX PA0OT MPOBOAUTH IKOJOT0-3KOHOMHUYECKYIO
OIICHKY BOJIOOXPAHHBIX MEPONPUATHNA U T.J.

Munepanmu3aiusa Boasl BHU3 1o TedeHuio (¢ Tepmesa go K3pupkapa) B
MOCJEAHUE TOJbl yBEIWYUBaeTCs W Bo3pactaeT B 1,8 paza (¢ 580 1o
1029 mr/nm’). TIpakTHUECKH, MOXKHO KOHCTaTHPOBATh, YTO MHHEPAIH3ALMs B
HU30BbSIX PEKH YK€ B OCHOBHOM aHTPOIIOI€HHOTO MPOUCXOKACHUS.

JlaHHBIE O BHYTPUIOJOBOM HM3MEHEHHM MHUHEPAINA3ALMNU CBUIIECTEILCTBY-
IOT O CYIIECTBOBAaHHUM JABYX THUIIOB PACIIPEACICHUS: IIEPBbIN THUIl XapAKTEPEH IJIs
BEPXHEH YacTH CpPEJHEro TEUCeHHUsS PEeKu — CTB. Tepmes, 3/ech HaOJrOmaeTcs
SBHAsl 3aBUCHUMOCTb OT PacXoOJIOB BOJbI, U3-32 €CTECTBEHHOT'O MPOUCXOKICHHS
IJIaBHBIA MOHOB, BTOPOMW THII NPUCYL IJIsI HU30BbEB PEKU — CTB. Hykyc, rae us3-
3a AHTPONOTEHHOIO MPOUCXOXKJCHUS, HApPyUIEHA CBSI3b MHUHEPAIM3AIUUA C
pacxogamMu BOJbI, YTO CBSI3aHO C 3aperyJMpOBAaHHOCTBIO AMyJapbu
BOJOXPAHWINILIAMU, OOJBIIUM OOBEMOM  MOCTYMAIOMIMX  KOJUJIEKTOPHO-
JPEHAXKHBIX BOJ B TCUCHUE rO/a.

PerpeccroHHbBIld aHAIU3 O NSATA CTBOPAM pP.AMYyHapbH BBISIBUI CBS3b
MEXy MUHEPAIU3alreN, IITaBHBIMU HOHAMU C PACXOAO0M BOJBI, YTO MO3BOJISIET
PEKOMEHJIOBATh  BBIIICIIPUBEACHHBIE YPAaBHECHHUS PErpeccud JUisl pacyera
VHI'PEIUEHTOB 110 U3BECTHBIM BEJIMYMHAM PACX0/a BOJIbI.

KomnnekcHas CTaTUCTUYECKAs o0paboTka (KOppesIMOHHBIH,
PErpecCHOHHBIN aHadu3 JaHHBIX) MO3BOJISIET BBISBUTH CYIIECTBYIOIINE CBS3U
MEXIYy Pa3InYHBIMH (PaKTOpPaMH, IO KOTOPBIM MOKHO 00Jiee 000CHOBAHHO /1aTh



IPOTHO3 W PEKOMEHJOBaTh MEPbl MO ONTUMM3AIUU CYIIECTBYIOIIETO
MOJIOKEHUSL.

AHanu3 copepxkaHusl TSHKEJbIX METAJUIOB B p.AMyJlapbe Mokasal, 4yTo o
MHOTHM TSDKEIBIM MeETajulaM HaOJI0JAeTCsl CHU)KEHHE KOHIICHTPALUU IO
cpaBHeHHIO ¢ 1980 T, 4TO CBsSI3aHO ¢ OOIIUM YJIYyYIICHHUEM 3KOJIOTHYECKOM
OOCTaHOBKM M3-3a ClaJa MPOU3BOACTBA W MHOTOBOJHOCTU JTHUX JIET.
Coneprxanue OONBIIMHCTBA TSHKEIBIX METAJUIOB YMEHBIIIACTCS IO JJTMHE PEKU K
HU30BBbsIM. HeoO0XoauMo W3yduTh COAEpXKAHUE HEYUTEHHBIX  TSKEIBIX
METAJIJIOB, aKKYMYJIMPYIOIIUXCS BO B3BEILICHHBIX BEILIECTBAX U HAHOCAX.

[TpoucxoauT CHUKEHHE KOHLIEHTPAlMM OPTraHMYEeCKHX M OMOTE€HHBIX
BEIIECTB BO BPEMEHH, 3TO CBSI3aHO C YMEHBIICHUEM COPOCOB, X B p.AMyJIapbio
(B mocnenHue rojJi KOHIEHTparus (HEHOJOB YMEHBIIWIACH MO CPABHEHUIO C
1980 . B 3,7 pa3 B Tepmese, B 6 pa3 — B K3bunkape, no HedTenpoaykram), B
5,6 pa3 — B Tepmese, 3,3 paza — B Kzbumxkape, dhocdarsl — 2,7 u 2,5 paz, a PXIT
B ctB. Tepmes — 120 paz u T. 1.)

VY CTaHOBJIEHO, YTO TJIaBHBIM (DAKTOPOM, U3MEHSIOUIUM KaueCTBO PEYHOU
BOJIbI AMYJapbH, SBISIETCS KOJUIEKTOPHO-IpPEeHaXHBIA CTOK (10 80% CTOUYHBIX
BOJ[), MPU OITOM OTH BOJbI HE TOJBKO BBICOKOMUHEPAIU30BAHHBIC, HO M
3arpsA3HEHbl OCTATKAMH SAJIOXMMHUKATOB, HUTpATaMH, TSHKEIBIMH MeETaJUIaMU
U T. 1.

AHanmu3 Ha Ka4yecTBO HMPPUTAIIMOHHOW BOJBI TMOKAa3ajd, YTO MOJHUB C/X
KyJabTyp 0€3 omaceHHus MOXKHO IIPOBOJHWTH B BEPXHEM M CpPEIHEM TCUCHHSX
PEKH, a B HUKHEM TECUCHUHU OPOILICHUE PEYHOW BOJAOM MPUBOIAUT K MarHUEBO-
KaJbIIUEBOMY  3aCOJICHHIO,  YBEJIMUYCHHUIO  CyJb(paTOB U  XJOPHUIOB.
[TocnenoBaTeILHOCTh M COCTAB MPOBEICHHBIX MCCIEI0BaHUM, OPOPMIICHHBIX B
BUJIe OJIOYHOM MOJEIM, MOXHO MPUMEHATh [JIi M3Yy4YCHUs paclpeesCHUs
3arps3HSAIONIMX BEIIECTB U OLIEHKU THAPOIKOJIOTHYECKOTO COCTOSHUS B IPYTUX
peuHbIX OacceitHax apuIHON 30HBI.

OnucanHplii B paboTe MOAXOA K MareMaTHKO-KapTorpaduueckomy
MOJICTUPOBAHUIO JUHAMUKHU 3arpsi3HSIONIMX BEIIECTB UMEET KaK MPUKIIAJIHYIO,
TaK M METOJUYECKYID 3HAYUMOCTb, TO3BOJIsASI OOOCHOBAaHO TMOJOUTH K
KOMITJIEKCHOW pa3pabOTKe MEpONpUATU TI0 OXpaHe U PAIMOHAILHOMY
HCIIOJIb30BAHUIO BOJHBIX pecypcoB. B mpenenax OacceitHa p.AMymapbs
pPEKOMEHyeTCsl OOpaTUTh BHUMaHHE B IEPBYIO OuYepelb HAa HHU30BbS PEKH,
MOCKOJIbKY W3-32 aHTPOIOTE€HHOTO BIUSHHUS 30HAa AKKYMYJSILIUM COJEH H
3arpsI3HAIONIMX  BEIIECTB IEPEMECTUIIaCh B JI€JbTYy, 4YTO IMPUBEIO K
HEOJIArONpPUsITHBIM SKOJIOTO-TUTUEHUYECKUM TTOCIIECICTBUSIM.



B OrieHoUHBIX JOKIaax MO MPUOPUTETHBIM DKOJIOTHUYECKUM TMpodiIeMam
B LleHTpanbHON A3HH'® NPUBOAATCA JaHHBIC, YTO B TEYCHHE IOCICIHErO
JIECATHIICTUST TIPOMCXOJUT CHIDKEHHE 00BheMa COPOCOB OUMIIECHHBIX CTOUHBIX
BOJI Hapsily C YBEJIMYEHUEM OOIIEro oObheMa CTOYHBIX BOJ. YXYJIICHHE
YKOHOMUYECKOTO TIOJIOKEHHUSI CO3Jal0 Cephe3HbIe TpoOJIeMbl B pabdoTe
OUYMCTHBIX ¥ KaHAJIU3AIMOHHBIX COOPYKEHHUM. DTH JaHHBIE TOBOPAT O TOM, UTO
CYIIIECTBYIOIINE OYUCTHBIC COOPYKEHHUS CTAIM paboTaTh C 3 (HEKTUBHOCTHIO HE
6onee 50 % wuz-3a (HUHAHCOBBIX 3aTPYJHEHUU WU HE TOJIB3YEeTCS 00OPOTHOE
BOJIOCHA0OKEHNE.

. . 13

KypOanb6aeB E. B cBoeil HayuHOI paboTe MOKa3bIBaeT ~, YTO OCHOBHBIMHU
NPUYAMHAMU  yXYJIIEHUS JKOJOTHYECKOW OOCTAaHOBKM B HH30BBIX PEKH
AMygnapby SIBISIOTCSA:

1. CokpaiiieHrie TOCTYIUICHHUSI PEYHOM BOJIbI 1 COOTBETCTBEHHO OCYIIIEHUE
OTPOMHBIX TEPPUTOPUIN TyraeB, MacTOUIHO-CEHOKOCHBIX YTOIUH, NEIbTOBBIX U
MIPUMOPCKHX 03€P.

2. VYXyamieHHe KadecTBa BOJHBIX OOBEKTOB W MpoOJIeMa MHUTHEBOTO
BOJOCHAOKEHUS, W B CBSI3U C OTHUM, OOOCTPEHHE CAHHTAPHO-3ITHICMHO-
JIOTUYECKON OOCTAHOBKH.

IToBrlilIeHHE MHUHCpAJIU3alluk pPCYHOI0 CTOKa H, COOTBCTCTBCHHO,
YXyAIICHHUC Ka4CCTBA BOJIbI BLI3BBAHO!

1. OGuM CHUKEHUEM BOJAHOCTH IO BCEH JNTMHE PEKHU.

2. COpocoM BO3BpaATHBIX KOJIJIEKTOPHBIX BOJ] B PYCJIO PEKH C OPOIIAEMbIX
IJIOIAJIEN.

Taoauua 6

O0bem cOpacbiBaeMbIX B PYCJI0 PeKH KOJJIEKTOPHBIX BOJ M COJIel
(mo nanubIM IonunoBa C.A.)

Pecny6uka Cépoc KJIB, kv’ HOCTyH;;:]TJf cored,
Tamxukucran 0,4 2,0
TypkMeHucran 2,8 7,3
V30ekucran 1,2 12,0

12 Onenounsle KOKIAIBI TIO MPUOPUTETHBIM 3KOJIOTHIECKUM Ipobaemam B LlenTpanpHOl A3uu
(MKYP, 2006 1.)

" Kyp6an6aes E. M3MeHeHne KadecTBa BOABI PEKH AMYIapbH U SKOTOTHYECKHE TPOOIeMbI
IIpunapanss, [Ipesenranus, bumkek, 2008.




COpoc KOJUIEKTOPHOTO CTOKAa B PYCJIO PEKH MPUBOJMUT K MOBBIIICHUIO
MUHEpaIU3alnn:

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

- ¢ opolraeMoit Tepputopuu Y3oekucrana Ha — 0,48 /1.

[TepeOpocka KOJUIEKTOPHBIX BOJA HA PETHMOHAIBFHOM M HAIMOHAIBHOM
(manpumep, B mpenenax Y30eKucTaHa) ypOBHE, T. €. mepeOdpocka Ha OOJbIIHe
paccTosiHUS MO0 TPABOOEPEKHONW YacTH peKH AMynapbd HE MPEICTaBIISIETCS
BO3MOXHOU. [1o J1eBOGEPEKHON YacTH OCYIIECTBISIOTCS OOJIbIIE PabOThI TIO
IpeKpaIieHuIo copoca KOUIEKTOPHBIX BOJ B PYCIIO PEKH AMYAaphu B Ipeaeiax
TypkMeHucTana.

E. KypbanbaeB npejaraer, 4To KOJUIEKTOPHbIE BO3BPATHBIE BOJBI B 30HE
dbopmupoBanusi crtoka (Keipreiscran, Tamxukuctan, depraHckas mgoJUHA
V30ekuctaHa) MOXXHO YaCTUYHO TMOBTOPHO HCIOJIb30BaTh, OCYIIECTBIISIS
CTPOTHI KOHTPOJIb Ka4eCTBa BOJABL. B CpenHEM TE€UEHNWH M HU30BbSIX B CBS3H C
pPE3KUM  yXYIIIEHHWEM KauyecTBa BO3BpPAaTHBIX BOJ HENb3sd CUUTATh UX
JOTIOJTHUTENBHBIM UCTOYHUKOM OPOIIICHHUS.

Puc. 1. I'paduxk KkojiedaHus pacxola 1 MUHEPATU3ALMH P. AMyIapbi
no rugponocty Camanoaii 3a nepuoa 1960-2007 rr.



B npunnune, ¢opMupoBanue O0dBIIOT0 00BEMa BO3BPaTHBIX BOJI
O3HAYaeT, YTO MPOU3BOAMUTCS H30BITOUHBIA BOM03a00p M3 pEeKU U cOpOC B
KoJuiekTopbl. [loaTOMy HEoOXonMMO B JalIbHEWIIEM COKPaTUTh O00BbEM
U3JIMIITHETO BOJI03a00pa U TEM CaMbIM — COKPATUTh 00BEM BO3BPATHOTO CTOKA U
€ro yTWIM3UPOBATh B HEOOJBIINX €MKOCTSIX U €CTECTBEHHBIX MOHUKEHUSAX KaK
Arastma, Kapara (byxapckast o6macts), Akuanapss (Kapakanmakcran) u ap.

B cBoeit crathe AxwneB A.b. HOKaBI)IBaeT14, YTO XUMHYECKMH COCTaB
BOABl pEKH AMyJapbd Ha TEPPUTOPUU  JEATENBHOCTH  Y3THIPOMETA
dbopMupyercss B 3HAUUTEIBHOW CTENEHU IO BIMSHUEM 3arps3HEHUH,
NOCTYHAlOMMX B peKy ¢ tepputopun Typkmenucrana (Jle6aOckuii BenmasT), a
Takxke ¢ tepputopun byxapckoi, Kamkanapeunckoi, CypxaHJapbUHCKON U
Xope3mCcKou obnacrei " Kapakannakcran oA BIIMSTHUEM
CEJIbCKOXO3SIMCTBEHHBIX CTOKOB. Takke K HHM OTHOCSTCS CTOYHBIE BOJBI
pa3NUYHBIX peanpustuii roponoB Tepmesa, Kapum u JleGan.

Toneko Ha Teppuropun KapakannmakctaHa AMyJIapbl0 3arps3HAIOT
KOJIJIEKTOPBI, 00BEMBI KOTOPBIX MOXKHO MPEICTABUTh U3 CICAYIOIIEH TaOIHIIbI.

Taoauma 7
HazBanue T'010BOii CTOK, MJIH. M’
Ne MecTto cOpoca
KOJIJIEKTOpa 2001 | 2002 | 2003 | 2004 | 2005 | 2006
1 | Kapakanmakus K\3 uM bepmaxa 5,1 6,2 5,45 3.4 3,8 4.8
2 | UyMydkymn IAMyTapUHCKHH 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
[TypTKyscKkuil pailon
4 | Bepyun Ea yposne bexoaii 159.4 | 2083 | 300,7 | 286,6 | 325.8 | 295.5
€PYHHCKOTO paiioHa
Hroro 185,7 | 232,7 | 226,3 | 305,5 | 345,6 | 316,6

Takum oOpa3zom, Kak BHJIHO M3 TaOJMWIbI, HAOJIIONAETCS TMOCTEIEHHOE
BO3pacTaHue OOILEro KOJWYecTBa COpPAChIBAEMBIX KOJIJIEKTOPHO-IPEHAKHBIX
BoA B Awmynapbio. OcoOeHHO B OOJIBIIOM KOJMYECTBE CcOpachIBacTCs U3
KoJutekTopa bepyHu.

B 2006 r. cpemHuil ypoBEHb MHUHEpAIU3AIlMd TAaKUX MPOMBIBHBIX,
3arpsi3HSIONMX PEKY KOJJIEKTOPHO-APEHAXKHBIX BOJl, B CPEIHEM COCTaBUII
2,707-4,761 r/n (10 MJI0THOMY OCTaTKYy).

'* AxueB A.B. 3arpsisHenne Bog AMyaapbu Kak (GakTop 3arps3sHEHHs SKOCHCTeMbI KOxKHOTO
IIpunapanss



AHanoruyHple UCTOYHUKU COPOCOB €Il€ CYIIECTBYIOT U B BEpXHEM, U B
CpEIHEM TEUEHUHU PEKU. DTUM OOYCIaBIMBAETCS KECTKOCTh U MUHEPATU3ALIMS
BOJbl HW)KHEro TeueHus AMyaapbu. BrellieykazaHHbIE TMOKA3aTENN YpPOBHS
MUHEpAJIM3AIMAd BO MHOTHX CIydasX UMEIOT OTpHIATeIbHbIE 3aBUCUMOCTU OT
oObeMa cTtoka. Tak, Hampumep, MUK MHUHEpAIU3aLUU COOTBETCTBYET Tro0jaM
MaJiOBOJbs PEKH.

ExerogHo BecHOM Ha TII0YBE palOHA MCCICAOBAHUSA XAPAKTEPHO
oOpa3oBaHKe COleHON KOpKU. KOpKy TpaJMIIMOHHO MPOMBIBAIOT 3HAYUTEIBHBIM
KOJIMYECTBOM OPOCHUTENBHOM BOABL. B pe3ynbTaTe 3TOr0 IpOSBISAETCS APYIrou
HEraTUBHBIN MPOLIECC — ITOBBILIEHUE YPOBHS 3AJIETaHNs TPYHTOBBIX BOJ.

CHmxeHne ypoBHSI TPYHTOBBIX BOJ HaOmoaanoch juib B 2000-2003 rr.,
YTO OBUIO CBSI3aHO C MaJOBOALEM AMynaapbu. Takoe CHUKEHHE TPYHTOBBIX BOJ
3a CYET MaJIOBOJIbS HE MMEJIO 00bIIoro 3HadeHusd. Tak, ¢ mas 2003 r. B CBsI3U C
IOCTYIUIEHHEM OOJIBIIOTO KOJMYECTBA BOJABI IPOAOKEHBI ITOBCEMECTHbBIE
oOunpHbIe nonuBbl. bonee Toro, B Becennune mecsipl 2003-2004 rr. ypoBEHb
MUHEpaIM3allMd OPOCHUTENIbHOM BOJbI jgoctur 2773 wmr/m, uto B 2,7 pasa
npesbicuiio [IJIK. B mocneayroomme ce30Hbl HAOMIOAAINCh HEOOJIBIINE
KOJeOaHWsI ATUX TIOKazarened, B 3aBUCUMOCTH OT OO0BEMa CTOKAa pPEKH
AMyJiapbu.

Takum o00pa3oM, Wu3-3a BBICOKOW MHHEPAIM30BAaHHOCTH COCTaBa
aMyZlapbUHCKOM BOJbI B OPOIIAEMYIO 3€MJII0 PErHMOHA IMOCTYMAET €KETOJHO
13-25 T/ra coneil. DTOT mpollecC BTOPUYHOTO 3aCOJEHUSI TIOYBBI YCUIIMBACTCS
eIe ocenarolel 371ech cojiecoAepikalie mpuibio, B Koaudectse 1,0-3,2 T/ra B
roJi, U3 OCYILIEHHOTO JIHa Apaa.

B nacrosimiee BpeMst BeayTcsi paOOTHI 10 PEKOHCTPYKIIUU JPEHAXKHON U
UPPUTrallMOHHON MH(PACTPYKTYpHI I0KHBIX paiioHOB Kapakannakcrana (Typr-
KylnbCKUM, bepyHmiickuii u OmnukanuHckuil). CtpoutenscTtBoM FOxHOTO
Kapakanmakckoro MarucTpagbHOTO KOJUIEKTOpa (FOKMK) yepes
AK4YaIapbUHCKUI KOpUIIOp (HA ceBep, uyepe3 MyCThIHIO KbI3bUIKYM) OXKUIAeTCs
CTOK KOJUJIEKTOPHOM BOABI B CTOPOHY J[>)kaHanapbu U B ApajgbCKOe MOpE.

B maprte 2007 r. mynieHa Boga o HOBOMY KaHaldy M B HACTOSAILIEE BPEMS
OHa B HE3HAUUTEIIbHOM O0BEME BIIAJIa€T B cTapoe pycio JkxaHamapbu. ITO
BCEIISIET HAACXKAY O NpeKpaueHuu padoThl BepyHHCKONW HACOCHOW CTaHIINH,
NpeJHA3HAYEHHOM I  BBIKAUMBAHUA  KOJUIEKTOPHO-IPEHAXKHOW  BOJIBI
OJIHOMMEHHOTO palioHa U €XKETrOJIHO 3arps3HSAIONIET0 PEKYy AMYy1apbs.

Ha xauectBo Bojny B crpanax BEKIIA (CPI’ [IJI00C)"”  BmwmsioT
MEHSIIOIIMECS] SKOHOMUYECKHE M KJIMMaTh4decKue yclioBusi. BoccraHoBiieHue

" CosJaHe IMHAMIYHO# CHCTEMBI PETY/THPOBAHHS KauecTBa TOBEPXHOCTHBIX BOJI: PexoMeHaarum
qu1st crpad Boctounoit EBponsl, KaBkaza u Llentpansnoii Azun, Cekperapuar CPI" I1IJJOOC, 2011.



MIPOMBIIIJIEHHOCTH M CEJIbCKOT0 XO35IMCTBa 1mocie pe3koro craaa 1990-x rr. u
HEJJAaBHETO TJI00AJbHOIO 3KOHOMUYECKOIO0 KPHU3MCA, BEPOATHO, MPUBEIET K
pOCTy 3arpsi3HEHHs] BOAHBIX OOBEKTOB B PETHOHE, HAa 3TOT pa3 M3 JIPYroro
CIeKTpa MCTOYHHKOB. Oxupaemoe (M yX€ OUYEBUIHOE) BIUSHHE W3MEHEHUS
KJIMMaTa, B YaCTHOCTU MOBBILICHUE TEMIEPATypbl BOJ U MOBBIIMICHUE YACTOTHI
HABOJHEHUN M 3acyX, yCYIyOWUT 3arpsi3HEHHE BOJ BEIIECTBAMH W3 JOHHBIX
OTJIO)KCHHM, OWOTEHHBIMH  BEIECTBAMH, PACTBOPEHHBIM  OPTaHUYECKUM
YIJIEpOAOM, MATOTEHHBIMH OPraHU3MaMH, MECTULUJAMH U COJbI0O U BBI3OBET
TepMaJIbHOE 3arpsi3HeHHE. ITU TMPoOJIeMbl OYAYyT, CKOpEe BCETO, OCIOXKHITHCS
BOIIPOCAMH TPAHCTPAHUYHBIX BOJA. J[7s mpoBemeHHS CTPYKTYpPHBIX MpeoOpa-
30BaHUli, HAIPaBJIEHHBIX HAa BHEJIPEHUE «3EJICHOW» MOJENIH KOHOMUKU U €€
nuBepcuUKAIUIo, U JJIs ajanTalid K W3MEHEHHIO KIMMaTa HEeo0XO0IuMO
co37aTh rMOKYIO0 CUCTEMY PEryJIMPOBaHUS KauecTBa BO/I.

Pemenws mo ympaBieHUIO BOJHBIMH PECYPCaMH JOKHBI IPUHUMATHCS C
coOroIeHneM OallaHca pa3IMYHbIX (MHOTAA HE COrJacyIOIUXCs MEXIy co00il)
NOTPEOHOCTEN W MHTEPECOB C TOUKH 3pEHHS KaKk 00bEMOB, TaK U KauecTBa BOJI.
JUisi HECKOJBbKMX BHUJIOB BOJIOIOJIB30BAaHMS TpeOyeTcsi BOAA OIpPEIEIeHHOTO
Ka4yecTBa, C JPYrol CTOPOHBI, aHTPOIIOTCHHAs JESATEIbHOCTh HEU30EKHO BENET
K cOpOCy 3arpsi3HSIONIMX BEIIECTB, UTO CHUXKAET KaueCTBO BO/I.

VYrpaBiieHHE KaueCTBOM IMOBEPXHOCTHBIX BOJ 3aKIIOYAETCS B KOHTPOJE
aHTPOTIOTEHHOW Harpy3ku (COpOCOM 3arpsi3HSIONIMX BEIIECTB W JPYTUMH
BUJIaMU BO3JICUCTBUS) JJ1si 00€CTICUCHUS ONPEIECIEHHOTO KauecTBa BOJI, KOTOPOE
XapaKTepu3yeTcs CIEAYIOINIMMU rPyNnaMu apaMeTpPOB:

- OU3UKO-XUMUYECKUE: TEIUIOBBIE YCIOBHS, KHUCIOPOAHBIA PEXUM,
MUHEpaIu3alus,  KHUCIOTHOCTb,  OHOTEHHbIE  BEIIECTBA,  KOHKPETHBIC
CUHTETUYECKUE 3arpsi3HSIONIME BEIIECTBA, KOHKPETHBIE HECHUHTETUYECKUE
3arpsI3HAIONIME BEIIECTBA U PAAUOHYKIIHIbI.

- MukpobOuosiornueckue: OakTepuu, BUPYChI, MPOCTEUIINE OpPraHU3MBbI,
TeJIbMUHTBI U TUAHOOAKTEPHH.

- P'unpobuonornueckue:  puida, BojgHas  ¢uopa  ((UTOIIAHKTOH,
Makpo(pUThI), TOHHbIE OECIIO3BOHOYHBIE U 300IJIAHKTOH.

- l'ugpomopdoiiorndyeckne: 00beM M JAMHAMHUKA pacxoja  BOJIBI,
IIEJIOCTHOCTh PEKH, CTPYKTypa M CyOCTpaT pycia peKd/IHa o3epa, CTPYKTypa
PUOPEIKHOM 30HBI H T.]I.



1
YembGaprcoB . V. COBMECTHO C APYIHMH HCCICIOBATEISIMH = H3ydal
MHOTOJIETHIOIO JUHAMUKY MUHEpaIU3alud U XUMHUYECKUN COCTaB PEYHBIX BOJ
Amynapbu.

B nuHamuke TrUApOXMMUYECKUX XapaKTEPUCTUK BUJIHO, YTO y CTBOpA
Caman6ait cpeqHssi MUHepaau3aius Boabl yBenudmiack ¢ 0,51 (mepuon 1931—
1940 rr.) mo 1,23 r/n (mepuox 2001-2011 rr.), 2 XUMHUYECKUH COCTaB BO/IbI
U3MEHWICS C TUAPOKapOOHATHO-XJIOPUAHO-CYJIb(PATHOTO — HATPUEBO-KaJbIHe-
Boro (I'XC - HK) nHa cynbpdaTHO-XJIOPUAHBI — MarHueBO-KaIbI[MEBO-
Hatpuesbiii (CX — MKH).

ConepxaHne TOKCHYHBIX COJIEd B BOJ€ AMYyJapbu IOBBIIIEHO YK€ B
BEepXOBbe peku (y cTBopa TepMmes): 31ech yriaeKUCIbli KaJdblMil He peoliaiaeT
HaJ JpyrumMu coisMu. Jlaxke B TOJIOBOABE B MOCIEAHUE TOJIBI B BOJE
npeobsialaloT cyibdaT HATpUs U XJOpUJ HaTpus. B MeXeHb cojepKaHue
MOCJICTHEN COoM yBennunuBaercs 10 4,12 Mr-ska.

K HmWKHEMY TEYCHHIO PEKH B BOJIC COXPAHSIOTCS TE€ KE COJIH, TOJHKO
WHOT/a B HEll 00pa3yeTcs U XJIOpU Maraus. B cBs3u ¢ pocToM MUHEpaTU3aluu
COJIEp)KaHUE BCEX COJIEH B BOJE YBEIMYMBAETCSA, OCOOCHHO STO OTHOCHUTCSA K
XJIOPUAY HATPHUs, TOKCUYHOCTH KOTOPOTO, MO OIIEHKE MEIHOPATOpPOB, KaK YkKe
OTMEYaJoCh, paBHa 7 Oaiam.

K crtBopy Camanbaili copepkaHue TOKCHYHBIX COJIEH B PEUYHOM BOJE
BHOBb HECKOJIBKO yBenmumBaeTcs. [Ipeobnamaroriee MeCTO 3aHUMAET XJIOPHU]
HaTpus (B MeXeHb 10 15,63 Mr-akB.). [1oBbIIeHO Takke conepkaHue cyibdara
maraust (mo 8,22 wmr-skB.). CojaepikaHWe€ HETOKCHYHBIX COJI€ B CyMMe
nocturaet Bcero 8,00 Mr-nkB. B HukHeM TedeHuu p. AMyaapbu B MOCHEAHUE
T'OJIbl 3HAYUTEIHHO YBEUYWIACh MUHEpaIn3aIus BoAbl. Tak, y Camanbast oHa B
OTJICJIbHBIC MECSIIBI TOBBIIIaeTCs 110 2,17 1/m.

SBnsiercss  Xopolled MO KayecTBY BoJa B  BEpPXHEM TEUCHUU
p. Cypxanaapsu (10 ctBopa XKaaHoBa), 0COOEHHO BO BpeMsl MTOJIOBO/IbsI, KOT/1a B
Hel npeobagaeT ABYYTICKUCIBIA Kaabliuidi. B MeXeHb coiep:kaHie TOKCUYHBIX
COJICH HECKOJIBKO YBEIIMUUBAETCS, HO KAU€CTBO BOJIBI B 1I€JIOM HE MEHSIETCS.

B HuszoBbe pexm y ctBOpa MaHrysap coaepKaHHe€ TOKCHYHBIX COJEN
(0coOeHHO B MEXKEHb) 3HAUUTEIHHO yBenumuumBaeTcs. [Ipeobiamaroiiee mMecTo
3aHuUMaeT cyiabdar mMarHus (10 5,35 MI-3KB.), MOBBIIMICHO TaKXKE COJEpKAHUE
XJIOpUAa U cynibdaTa HaTpust (COOTBETCTBEHHO 2,79 1 2,67 Mr-3kB.).

1 o

% Yembapucos . U. u ap. BiusHue kauecTBa OpocHTeNbHBIX B0 CpeHeil A3Ui Ha METHOPATHBHOE
COCTOSIHHE OpOIIaeMbIX 3eMelnb. Martepuansl KoHbepeHuun. [TyTti moseienust 3 GpekTHBHOCTH
opomaemoro 3emuenens, Ne 1(57)/2015.



Taoauna 8

I'mapoxummnyeckasi XapaKTePUCTHKA PEeYHBIX BO/ 0acceilHa p. AMy/Japby 10 NePHOIaM

Munepaau3anus BoJAbl U XHMHUYECKHUIl COCTAB 10
NMpeod/IaIal0 MM HOHAM U CTAIUSIM 32COJIeHU S
(MuHEpaau3anus B /1)

Pexa Croop 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
Baxim TyTtkayn XI'C- | XI'C- | XIT'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
JIEENS Iwnn3 - - CI- CI- CI- CI- CI-
MK MK MK MK MK
0,32 0,35 0,38
[lypun 0,30 : : :
CypxaHnapbs CIr- CI- CIr- | 042 0,43 0,43
(’Kmanosa) | CI'-MK MK MK MK
0.57 0,60 0,88 1,08 1,23 1,20 1,20
Cypxanaapbst | Manrysap r C’—HK Irc- Ic- Irc- Ic- Ic- I'c-
HK HK HK HK HK HK
0.38 0,49 1,01 1,82 2,60 2,50 2,50
Kamxkapps 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 Kepxu CXI'- | CXI'- | TXC- | TXC- | TXC- | IXC- | 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- | ITXC-| CX- | CX- | CX- | CX-
HK HK KH KI' | MKH | MKH | MKH
[Ipumeuanue

1) Cenenus 3a 1941-1950 rr. BBUAY MAIOYUCICHHOCTH HE O0OOIIICHEI;
2) X — xopuassii, chloride (C1); C — cynbdarnsrii, sulfate (SO4*); I — runpokap6oHaTHsIiA, hydro-
carbonate (HCO5'); H — Hatpuessiii, sodium (Na); K — kanbiuessriii, calcium (Ca); M —MarHueBbiii,

magnesium (Mg2+).

B p. llepaban muHepanu3amusi pPEeYHOW BOJBI TMOBBIINIEHA 3a CYET
€CTECTBECHHBIX YCIJIOBUN. BO BpeMs mONOBOIBA M B MEXKEHb CpPEIAU COJIEH
npeodsanaer xjaopuna Hatpus (4,65 u 16,90 mr-sks.). CymmapHO€ CoJIepyKaHUE
TOKCUYHBIX COJI€Ml Tak)Ke TMPEBBIINIACT COJAEP)KAaHUE HETOKCHUYHBIX COJIEH.




HecmoTpss Ha »3TO, Kak yKe OTMEUaJIOCh, BOJbI 3TOM pPEKU U3JIaBHA
HCIIOJIB3YIOTCS JIJIs OpolleHus. ECTeCTBEHHO, YTO MOBBIIIEHHOE COJEp)KaHUE B
BOJIe TOKCHYHBIX COJIEM M €€ BbICOKas MuHepaiauzamus (1o 2,6 1/71) ckasbl-
BalOTCS KaK Ha M3MCHECHUU XUMH3Ma OPOIIAeMBIX MOYB, TaK U Ha YPOKAWHOCTH
CEIBCKOXO3SIICTBEHHBIX KYJBTYD.

Bona p. 3epaBmian HCKIIOUMATENBHO OJIArompusiTHa Al OpOIIEHUs. Y
cTBOpa [ymynu B TedeHHE Tojfia B COCTaBE BOJBI MPEOOIaTaeT ABYYTICKUCIBIN
kaubiui (1,27-2,34 mr-skB.). Coaep:kaHue TOKCHYHBIX COJIEH HE3HAYUTEIBHO.
3HAYUTEIBHO U3MEHSETCS COCTaB BOJIbI HUkE CamMapKaH/ICKOTO 0a3uca y cTBOpa
HaBou. Cpenu coseli BO BpeMsl TMOJIOBOJbS HAUMHAET Mpeo0iaaatrh Cyibdar
Maraus (1o 4,45 Mr-okB.), a B MeXeHb — cyiabdar Hatpus (10 7,79 Mr-sks.).
Takum oOpazoMm, B byxapckuii oazuc pedyHas Boja MOCTYIAET C MOBBIIIEHHBIM
COAEPKAaHUEM TOKCUYHBIX COJIEH.

OueHb xopolias MO KavyecTBY BOJIa U B BepXoBbsix p. Kamkanapeu y
ctBopa Bapranszu. Kpyrielii rog B Boge mpeo0iiaiaeT HETOKCUYHASI COJIb —
JIBYYTJIEKUCIBIN Kalblui. O4eHb CHIIBHO MEHSIETCSI COCTAaB PEYHOM BOJBI IO
TeUEeHUIO y cTBopa KapaTukoH, 0COOGHHO B MEXKEHb, KOrJa peKa HauMHaeT
WHTEHCUBHO JIPEHUPOBATh T'PYHTOBBIE BOJbl. B 3TOT mepuoa MHUHEpaU3alUs
BOJIbI MHOTZA foxoaut 1o 4,13 r/n, a mpeoOnamaroniye Mecta B COJEPKaHHUH
COJICH 3aHMMAIOT CyJb(aT MarHus W XJOPHA HAaTpHsA (COOTBETCTBEHHO 25,61 m
23,24 Mr-3KB.).

B BrIBosmax paboThl oTMeuaeTcs, 4YTo B pedHbIXx Bogax CpemHeir Azum
MOCTOSIHHO ~ COJIEpKAaTCsA  pa3jIMuyHble  XUMHYECKHUE  DJIEMEHTHl  (COM
€CTECTBEHHOTO MPOUCXOKJICHUS, TSDKEIbIE METAJUIbI, OCTATKH SIJIOXUMHUKATOB U
yaoOpeHU | T..), KOTOpPbI€ TNPH OPOIICHUU BBI3BIBAIOT Pa3HOOOpA3HBIC
M3MEHEHUs B (PU3UKO-XMMHUYECKUX CBOMCTBAX OPOIIAEMBIX MOYB.

AHanmM3 COCTOSIHUS HEKOTOPBIX JIIEMEHTOB BOJHO-COJIEBOTO OanaHca
OpOIIaeMbIX MAacCCHUBOB IIOKa3all, 4TO HauOOJee THKEI0e MEINOPaTUBHOE
COCTOSIHUE OpOILAEMbIX 3€MeJlb HAOJII0JAeTCs B HUKHUX 4YacTsIX OaccerHOB
Amygnapsu 1 CelpaapbH, KOTOPbIE MOCTE MPEKPALICHHUS MOCTYIJIEHUSI PEYHOrO
CTOKa B ApajibCKO€ MOpPE SIBJIAIOTCS] 30HOM aKKyMYJISIIUUA COJIEBOTO U TBEPAOIO
CTOKOB 3THX PEK.

Kynmenos b. npuBoaut z[aHHHe”, YTO B CBSI3U C YBEIWYEHUEM 3a00pa
BOABI W3 AMyZapbH Il OpOIICHUS W COPOCOM W3 JIPEHAXHBIX KaHAJIOB
3arpsi3HEHHBIX BOJI 0OpaTHO B PEKY, Ka4eCTBO BOJABI AMyHapbu yXYAIIAIOCH.
Hano oTrMeruTth, 4TO MUHEPAIBbHBIH W XUMHUYECKHU COCTaB 3TOTO cOpoca B
HEKOTOPBIX pailiOHaxX B JECATKH pa3 IPEBBILIAET KOJWYECTBO 3arps3HCHUN B
CTOUYHBIX BOJIaX MPOMBINIIIECHHOCTH U KOMMYHAJIbHO-OBITOBOTO XO351CTBA.

" Kynmenos B. [Tpo6ieMb! CelbCKOXO03SHCTBEHHOTO BOAOMOIB30BAHIS B OacceiiHe pekn AMyIapbs,
«Ycrexu COBpeMEHHON HayKH U 00pa3oBaHus», 2016, Nel12, Tom 9.



B Hacrosiee BpeMst oO1muii cpeHEro/10Boi 00heM JAPEHAKHBIX CTOKOB B
pekax GacceifHa AMymapbsi cocTaBisieT okono 20 KM, U3 HHX OKoldo 95%
COCTABJISIIOT CEIbCKOXO35MCTBEHHBIE APEHAXKHBIE BOMABI, a 5% — HEOUUIICHHBIE
CTOYHBIC BOJIbI OT OBITOBOTO U MPOMBIIIEHHOTO CEKTOPOB. M3 ob1iero oonema
MOJIUBHBIX BOJA OKOJO 50% BO3Bpaiiaercs B peky, BHOcsA Ooinee 65-70 MH. T
coJieid, a 0oJIbIIast YaCTh OCTABIIETOCS 00BbeEMa JPEHAKHBIX BOJ COpaChIBAETCS B
€CTECTBEHHBIE JIaTyHbl W HUCIHAPSAETCS, MPU STOM TOJBKO HE3HAUUTENIbHAS HX
YaCcTh UCIOJIb3YETCS IIOBTOPHO JIJIsl OPOIIICHHUS 10 BceMy OacceitHy.

Cnoxnasi ~ KOHIJIOMEpanusi XHMMHYECKOTO cocTaBa U OoJbIias
MUHEpaIn3alys HEOUHILEHHBIX PEHAXHBIX BOJ MPUBOAUT K 3aCOJEHUIO ITOYB U
BBIBOJIy UX U3 CEJIbCKOXO03SHCTBEHHOTO 000POTA.

B Toxe BpeMs HeZOCTaTOYHOE BHHMAaHHME K TEXHHYECKOMY OOCITy-
KUBAHUIO JPEHAKHBIX KaHAJIOB YCYryOJIIeT CIIOKHMBIIYIOCS cuTyaiuio. B
JPCHAKHBIX KaHAJAaX IPAKTUYECKM HET TEYEHUs BOJbl, YTO IPUBOIUT K
3arpsiI3HEHUIO0 U TOBBILIEHWIO YPOBHS MOJ3EMHBIX BOJA 3a CUET (DUIbTpaLuU
3arps3HEHHBIX BOJ Y€pe3 THO U CTEHKU KaHaJOB.
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Puc. 2. lunamMuka cpeIHero0BoOi MUHEPAJIN3AIUU PeKH AMYAapbs

3HAYUTEJILHON OpOIIAEMON CEJIbCKOXO3SMCTBEHHOW TEPPUTOPUEH Y
UCTOKOB OacceitHa AMyaapsu siBiisseTcsi Baxuickuit oazuc B Tamxukucrane. 13
JWHAMUKHA CPEIHEroJIOBOM MUHEpaau3aluu peku Amynapbs BUAHO, YTO Ha
HEKOTOPBIX TEPPUTOPUSAX CPEIHETOI0Basi MUHEPAIM3ALUS JIPEHAXHBIX BOJ



HaxoauTcs Hwke 0,5 r/n, Ha npyrux jpocruraer 1,18 1/51, XOTS B OT/AC/IbHBIC
nepuoAbrl rojga B psAAe KaHAIOB ¢ pacxogamu 1-2,6 M/c CoJIeCOJIepKAHUE
JOXOUII0 10 4-5 1/1 (SIBaHCKMI paiioH).

[IpoBenieHHBIE DSKCIEPUMEHTHI TOKa3aldd, 4YTO COKpalleHUE pacxoaa
MOJIUBHOM BOJIBI OJJHOBPEMEHHO MPUBOJIUT K YMEHBIICHUIO 00beMa JPEHAKHBIX
BoJ. Kpome TOro, MEAMIIMHCKUE UCCIEN0BAHUS MECTHOI'O HACEIEHUS NTOKA3aJIH,
YTO 3arps3HEHHass BOJA BBI3BIBACT pa3IMYHBIC 3a00JIEBaHUS W SBIICTCS
HMCTOYHUKOM Pa3IMYHOTO poja mHbekmuil. Tak, mosBiIeHne B MUTHEBON BOJE
HUTPATOB W HUTPUTOB, BCJIEACTBUE HCIIOJb30BAHUSA MHUHEPAIBHBIX A30THBIX
yInoOpeHuil, MPUBOANT K yIpo3€ Pa3BUTHUS MAJOKPOBHS, OCOOCHHO Yy JIETEH, U
pakoBBIX 3a00JIEBaHWI B pe3yJbTaTe OOpa30oBaHUSI B OpraHU3ME YeIOBEKa
HUTPO3 aMUHOB U HUTPATOB.

B wutore peunble BOIBI MOYTH HAa BCEM MPOTSHKEHHH PEKU AMynapbs
CTIM HE MPUTOJHBIMU [JISl XO3AWCTBEHHO-NUTHEBBIX LieJeld 0e3 OYHMCTKHU.
BO3HUKHOBEHHE TakoOW CHUTyallUd IIOPOKIAET CEPbE3HbIE 3aTPYJHECHUS B
CHAOXXEHMM HACEJeHUsT M Pa3HbIX OTpaciell MNPOMBINUIEHHOW cdepsl
BBICOKOKAQYECTBEHHOM BOJION U HETaTUBHO BJIMSAET Ha 3JI0POBBE JIIOJCH, phIOHOE
XO34MCTBO U OPOIIAEMOE 3EMIIE/ICIIHE.

CBOCBpGMGHHO@ TCXHHUYCCKOC O6CJIy>KI/IBaHHC APCHAKHBIX KdaHAaJI0B C
OCJIBIO IIPCAOTBPAIICHUA (I)PIJ'IBTpaIII/II/I BOIbI B TPYHT IIO3BOJIMT CHU3UTH
ImponeccC 3arpsA3HCHUA IIOA3CMHBIX BOI. COKpaIlIeHI/Ie MaJIOIIPOAYKTHUBHBIX
opomiacMbIX HJ'IOIH&I[CIE, 3aCCBACMBIX XJIOITYaTHHMKOM, HCIIOJbB30BaAHHC KallCJIb-
HOT'O OpOHICHHU:A, ITPUBCACT K YBCIMYCHUIO YPO)KaﬁHOCTH C OAHOIo reéxrapa u
SHAYUTCIIBHOMY COKPAIICHUIO BO3BPATHBIX BOA C BBICOKHMM COACPKAHUCM
MHUHCPAJIOB. HOBTOpHOC HCIIOJIB30BAHNC APCHAKHBIX BOA IIOCJIC HUX OYHCTKHU
IIO3BOJIUT CHU3UTH 32160p BOJAbI M3 AMyI[apBI/I N MUHHUMH3UPOBATH 34COJICHUC
IIOAOPOAHBIX ITOYB.

[Ipu mpoBeaeHun THUAPOIKOJIOTUUECKOTO MoHHTOpuHra J.W. Uembapu-
coB'® mcmomp3yerT KiaccH(uKalumMio, paspaboTaHHylo B JlaGopatopuu
THAPOMETpUM W MeTpojiorun  HayuyHo-McclienoBaTeNbCKOTO  MHCTUTYTA
uppuraiiuid U BoaHbIx npoOnem (HUMMBII), nns oneHku kadecTBa peyHOi
BOJABl B LEISIX NHUTHEBOTO BOJOCHAOXKEHUS C Y4ETOM CpeaHEll BETUYMHBI
uHJeKkca 3arps3HéHHocTd Boiabl (M3B) nmns kaxagoro cTBopa M BbIJIEIEHUEM
CJIEIYIOLIEH Tpajaluu: XOpollas BOJa, YAOBIETBOPUTEIbHAS, TUIOXAs, ONacHas
Y YpE3BBIYAHO OMACHAS JJIS1 TUThS.

' YemGapucos 3.1 u ap. K coaepKaHHIO FHAPOIKOIOrHIECKOr0 MOHHTOPHHIA COCTOSHHUS BOJIbI
pedHsIx 6acceHoOB Y30ekucrana. «Bectauk [IpraMypckoro rocy1apcTBEHHOTO YHUBEPCUTETA
um. [llonom-Aneiixema» Ne3(32)2018.



Taoauma 9

PazinyHble KIacCH(PUKANMU CTENeHU 3arPA3HEHHOCTH BO/IbI

Kanacenpukanus, npumensiemas Kaaccndukanus nadoparopun
B cHCTeMe Y3ruJapomera HUNUBII
XapakTrepucTuka Beammia ¥/ XapakTrepucTuka Beautnna
Y P 3B ¢ p P n3B
OueHb uncTas Mesee nm 100 Xopomas 0—1
paBHo 0,2
Urucras 0,2—1,0 bonee 50 | YnoBnerBoputenpHas 1—3
> MepetHo 1—2 Bosee 30 Ioxas 35
Barpsi3HEHHAs
Barpsi3HEHHAS 2—4 bonee 25 OnacHas 5—10
['ps3HAas 4—6 bonee 20
OueHb rps3Has 6—10 bonee 15 [YpesBbruaitno onacHasi| boisee 10
UpesBbluaiiHO rpsizHas bonee 10 bonee 10
Taboauna 10

Ouenka kayecTBa NUTHEBOM BOABI M THAPOIKOJIOTHYECKOT0 COCTOSIHUS
TEPPUTOPHH MO KJIacCH(PUKANMU COTPYAHUKOB Jadoparopun HUUUBII

Kpurepun onenkn

KaudecTBO
NUTHEBOM BOALI

I'maposkosaornyeckast
00CTAaHOBKA

He noykHa npeBblllIaTh COAEpKaHUE SJIEMEHTOB,
orpannuuBaromux ux [1JIK no nHoseimmm
odunansHbIM uctounukam /I'OCT-2874-82/
«Boma nutneBast» Can [1TuH 4630-88
CanutapHble IPaBUIJIA U HOPMBI OXPaHBI
MOBEPXHOCTHBIX BOJ[ OT 3arpsi3HEHUS/,
nocneaHui nepedens [1JIK nactutyra HUI'MU

U p.

Xopomas

biuska k ectecTBEHHOU

2—3 uHrpeauenta, npesbimarommx [TJIK,
OTHOCSIIIUXCS K CAMbIM HU3KUM KJ1accaM
OTIACHOCTH OT/ENIBHBIX DJIEMEHTOB ISl 37I0POBBS
yenoBeka (a umenHo k IV u III kmaccam)

VY nosnersopu-
TeJbHas

Cnabo HapyiieHa

5—6 uHrpeaueHToB, npebimaronumx [1/IK u
otHocsammxcsa K IV u III kmaccaM onmacHOCTH MITH
1—2 unrpeauenta, npesbimarommx [IJIK u
otHOcsamuxcs K I-II xmaccam omacHOCTH

ITnoxas

3aMeTHO HapylleHa

3HAYUTEITEHOE KOJIMYECTBO HHTPEIUECHTOB,
npeppimaronux ux [IJIK u otHocsamuxcs K I-11
KJIaccaM OIacHOCTH

OmnacHasa

CunpHO HapylleHa

Ipumeuanue: knaccel onacHocTy BoiesieHbl no CanlluH 4630-88:
I xmacc — upe3BbIYaliHO ONACHbIE MHIPEAUEHTHI; I Kitacc — BBICOKOOIIACHBIE,
III knacc — omacHbie HHTPEeAUEHTHI U [V Kiacc — yMEpeHHO OMacHbIE UHTPEAUEHTHI




N3B no3Bossier onpeAaeanuTh TEHJICHIMIO W3MEHEHMsI KauyecTBa BOJABI 3a
HECKOJIBKO JIET, TTOCKOJIBKY OH ONPENENSAET OLECHKY 3arpA3HEHUsT KOMILIECKCHO.
Ecnm Ha ogHOM M TOM JXK€ y4acTKe BOJHOTO OOBEKTa Yy YacTH HHTPEAUCHTOB
KOHIICHTpAaIUsl CHUKACTCs, a y JAPYIMX IOKa3aTelled COJAepKaHue BO3PACTAcT,
KoMITJIEKCHO 0e3 3B oIleHuTh KauecTBO BOJBI 3aTPYIHUTEILHO. YTIPOIIEHHAS
OILIEHKA M0 noka3zaTento 3B mo3BosiseT npoBeCTH CpABHEHHWE KAaueCTBA BOJBI B
Pa3HBIX CTBOpAaxX PEK HE3ABUCHUMO OT IPUCYTCTBUS PA3JIMUHBIX 3arpsS3HSAIOLINX
BemecTB. [loaToMy B Hacrosimiee BpeMs TpPH XapaKTEPUCTHKE CTEIECHH
3arpsi3HEHUs] TMOBEPXHOCTHBIX BOJI B Pa3IMUHBIX OpPraHU3aIUsAX PEeCIyOIUKH
noJas3ytorcs BenmunHon 3B Yiruapomera.

I[Ipyu  co3maHUM  CHUCTEMBI  THUJPOIKOJIOTHYECKOTO  MOHUTOPHUHTA
YUHUTBIBAJIMCH TPU TJABHBIX 3arps3HSIONMX (haKTOpa: KOJJIEKTOPHO-IPEHAKHbIE
CTOKH, CTOYHBIE€ BOJIbI POMBINIJIEHHOCTH U KOMMYHaJIbHO-OBITOBBIE CTOKH.

Hcnonb30BaHne MaTeMaTHKO-KapTOrpaduyeckoro MOJCIUPOBAHUS U
KOMIBIOTEPHOTO OaHKa JaHHBIX CUJIBHO YIIPOIIAET MPOLECC HCCIeT0BaHus,
no3BosisieT nepeitu Kk [ MC-texHomorusm ¢ yd4éTom 3apy0eKHOTO OIbITA.

IlepBbiii 5Tan wuccnemoBaHuii — «['HAPOIKOTOTUUECKUH MOHUTOPUHT
pedHoro OacceiiHa» — (QUKCUPYET H3MEHEHHE XHUMHUYECKOTO0 COCTaBa peK
OacceitHa ApalilbCKOTO MOPSI, YYUTHIBasl TAK)KE BIUSHUE JBYX BaXKHBIX (PaKTOPOB
(IpUPOIHOTO U AHTPOIIOTEHHOTO).

Bropoii atanm — «IIporno3npoBanue» — COCTOUT U3 Pa3HBIX MOJIEIICH:

— JIeTEpPMUHUPOBAHHBIE MOJENIU, T[J€ YHOp JAENaeTcs Ha BCKPBITHE
MIPUYUHHON OOYCIIOBJICHHOCTH HCCIIEYEMBIX SIBJICHUN. DTO Cily4yail MIHPOKOTO
WCIIOJBL30BAaHUS CHUCTEMHOTO aHainu3a. lyJaa BXOJUT reorpado-ruaposio-
rudeckuii meton B.I'. I'mymikoBa, 6acceitHoBbiii meton M.H. Ctenanosa u 2.1.
YembapucoBa (1978), msywaromuii TeppUTOPUATBHBI YPOBEHb — PEUHOMN
Oacceli;

— CTOXAaCTHYECKHE MOJICJIM — 3TO KOHKPETHO MPOCThIE€ MaTeMaTUUECKUE
MOJIEJIH, UCIIOIb30BaHUE CTATUCTUYECKUX METOJIOB, B HAIlIEM Clly4ae KOppes-
IIMOHHBIM M PErpeCCUOHHBIN aHaIu3, TJ€ C MOMOIIbI0 YPaBHEHUSI PETPecCUH
MO>KHO J1aTh MPOTHO3. JIOMOJTHUTEIBHO HCIOJb3YETCSl TPEH]I-aHAIM3 MO BCEM
U3y4aeMbIM CTBOpaM, TJ€ ONPEIEISIoT YAOOHYI (opMylly, HUMUTUPYIOT
pa3JIMuHbIe CHUTYallMM W3MEHEHHS IPUPOCTa COJACPKAHHUS TPU Pa3TUUYHBIX
Harpy3kax, JJ00aBiisisi JIOMOJHUTEIBHBIE CpEJIHUE KOHIICHTpaIuu. ba3oBsiii
BApUAHT CHUCTEMbl HACTPOEH Ha palbOTy OJHOBpeMEHHO C 20 pa3IMYHBIMU
3arpsA3HSAIONIMMU BellecTBaMu. VICXOJHbIE JMaHHbIC HJI PacduE€TOB BBOMSTCS U
MOACP>KUBAIOTCS C TTOMOIIBIO COOCTBEHHOM 0a3bl maHHbIX 3a 2000-2017 rr.;

— CUHTE3UpPOBaHHAs KOMIUIEKCHAs MOJielIb — 3TO KapTorpadupoBaHue
THIPOIKOJIOTHYECKON CHUTYallMd M3y4aeMoro OacceiiHa. 37ecCh CyMMHUPYIOTCS



BCE PE3YJIbTATHI, MOJYyUYEHHbIE TIO JPYrUM MojeiisiM. Mcronb3yercst MeTouKa
['MC-kaprorpadupoBaHusi XMMUYECKOTO COCTaBa MOBEPXHOCTHBIX BO/I.

Camu porHO3UpyeEMbIE BEIIECTBA ACJIATCS HAa OTACIbHbIEC TPYIIIbI, YTOObI
NEPEeNTH K PEryJIMPOBAHUIO UX COACPIKAHUS MPU 00A3aTEIBHOM YUYETE IKOJIOTO-
AKOHOMHYECKOU OLIEHKHA BOJOOXPAHHBIX MEPOIPUATHUH.

B nannoit HayuHoil pabote ucnons3zoBanuch [ MC mis unbopManmoHHoR
NOJIEPKKU U3YUEeHHsI TeHe3nca (popMHpOBaHUS TOBEPXHOCTHBIX BOJ HAa YPOBHE
Oaccelina peku AMyaapeu (HU30Bbsl peku — Tepputopus Kapakannakcrana). B
COCTaBJICHHOM KapTe MPUMEHSUIMCh MOYTH BCE METObl, B 3aBHCHUMOCTH OT
MOCTaBJICHHOW 3a/1aydl UCCIIEJOBAaHMS M MMEIOIUXCs AaHHbIX. [Ipu co3nanumn
METOJMKHA THJIPOIKOJIOTMUYECKOr0 MOHUTOPUHIA YUHUTHIBAIUCH KOJUIEKTOPHO-
JIpPEHaXXHbIE€ CTOKM U CTOYHBIE BOJABI MPOMBIIUIEHHOCTH. Mcnonb3oBaHue
MaTE€MaTUKO-KapTOrpauueckoro MOJAEIUPOBAHUS M KOMIBIOTEPHOro OaHKa
JAHHBIX CUJIBHO YIPOIIAET MPOLeCcC palOHUPOBAHUS.

[M'uppoxumuydeckue mokasaTelld MOJBEPKEHbI KOJIeOaHUSIM BO BPEMEHH,
MO3TOMY KapThl COCTABJISIOTCA Ha OCHOBE OCPEIHEHHBIX MHOTOJIETHUX JAHHBIX
c yu€ToM ruApojornueckux (a3 (MEXEHb, IOJOBOJbE). 3a OCHOBY
TUIPOIKOJIOTMYECKOT0 PaOHUPOBAHUSI MPHUHAT KOMILIEKCHBIA OacceiHOBBIM
MeToJl  reorpado-raJoXMMHUYECKOr0  aHaiu3a MPUPOJHO-MEIHOPATUBHON
OOCTaHOBKH, TJI€ YYTE€Hbl KaK BIHUSHHE €CTECTBEHHbIX (PAaKTOPOB, TaK H
aHTPOIIOTCHHBIE (DAKTOPHI.

B coBmecTHOII ctathe Yembapucosa .M. ¢ coaBTOpaMu'~ paccCMOTPEHbI
npoOsieMbl KayecTBa OpOCHUTENbHBIX BojA lleHTpanmbHON A3um myTem
IIPOBEIAEHUS TUAPOIKOJIIOTMYECKOI0O MOHUTOPUHTA. [IpenmoKenpl MpakTHYECKHe
U Hay4YHbIE PEKOMEH IAIIUH 110 PEIICHHUIO MPOOJIeM KaueCTBa OPOCUTEIBHBIX BOI.
OTmeuaeTcss HEOOXOAUMOCTh Pa3BUTHsI HAYYHOW 0a3bl MCCIIENOBaHUI IO BCEM
acmeKkTaM KadecTBa BOJBI M OXPaHbl BOJHBIX PECYPCOB; NMPUHATHUSA 3aKOHOB U
aAMUHHACTPATUBHBIX JOKYMEHTOB II0 OXPAaHE BOJ M YJIYUYIICHHIO UX Ka4eCTBa;
BBIIIOJIHEHHSI PA3JINYHBIX WHXKCHEPHBIX, TEXHOJOTMYECKUX MEPOIPUATU.
N3y4eHO THUAPO3KOJIOTMYECKOE COCTOSIHUE IIOBEPXHOCTHBIX BOJ KPYIHBIX
OpOIlIaeMbIX MaccuBOB OacceliHa peku Awmynapeu: CypxaHAapbUHCKOTO,
KamxkanaperHckoro, Xope3mMckoro u opouaemon 30861 Kapakannakcrasa.

B pabote Obuta wucnonp3oBanbl 6a3a naHHbIX HayuHo-uccnenosa-
TEIbCKOTO HWHCTUTYTAa HppUraid U BOAHBIX mpodsem (Pecmybnuka
VY30eknucran) MO HCCIETOBAaHUSAM H3MEHEHUS BOJHOTO U THIPOXHUMHYECKOTO
pPEeXHMMa PEYHBIX M KOJUIEKTOPHO-APEHAXKHBIX BOJ OacceilHa ApallbCKOro MOpS.
CocTosiHUE H3y4YeHUS TUAPOXUMUYECKOTO PEXKHUMa TOBEPXHOCTHBIX BOJ

" Yembaprcos J. u ap. THAPOIKOIOrHUIECKHi MOHUTOPHHT Ka4eCTBA PEUHBIX BOJ OacceifHa pexn
Amynapeu B ipeieniax Y30ekucrana, « JKOJIOTHsS U CTPOUTENIBLCTBO», No 1, 2019.



OacceitHa ApaIbCKOTO MOPS M UX KauecTBa HEOJHOKPATHO M3YYaIHCh MHOTHUMHU
UCCJIEI0BATEIISIMH.

B cratee ormeuaercs, uto g0 1970 r. ocHoBHas uH(OpMalMsA TIO
THAPOXUMHM PEYHBIX BOJA B OacceliHe ApalbCKOro Mops IyOJIMKOBajlach B
cepusax [mapoxummyeckux exerogHukoB. C 1938 1. B HHUX pEryJsSIpHO
MOMEIIAIOTCSL CBEJCHUSI MO0 XWMHUYECKOMY COCTaBy 3THX Boj (OoJjiee paHHHE
JaHHBbIE UMEIOT 3nu3oanyeckuil xapakrep). C 1975 r. B cBsI3U ¢ yBeIUYEHUEM
YHUCIa OMPENESIEMbIX XUMUYECKUX SJIEMEHTOB (HAa OTOMpaeMbIX TOCTax) ITH
JaHHBIE CTIM IMyOJHMKOBaThCA B [ uapoxumuyeckux Orowrerensx. K
COKaJIeHUI0, 0oJiee WJIM MEHEE HAJIAXEHHBIM MEXaHW3M MX OOMEHa W JPYroi
TUAPOJIOTHYECKON WH(OpMaIuu mpeKkpaTtuiauck mocie pacnaga CoBETCKOTO
Coro3a 1 BOBHUKHOBEHUS HOBBIX TOCYnapcTB B LleHTpanbHol A3un (HEKOTOPHIi
OOMEH MpOJOJLKAT OCYHIECTBISATHCA TOJBKO MEXAy creuuamuctamu). C 3Tux
Mop CTajo OYE€Hb TPYAHO oOecrneunBaTh OOBEKTUBHYIO OIIEHKY KauecTBa
MOBEPXHOCTHBIX BOJ ATOT0 PErMOHA JaXXKe MO Pa3IMYHBIM PEYHBIM OacceiHam.
B cBs3M ¢ 3TUM, CTajgo O4YEHb BaXXHBIM OOBEKTHBHO OIICHHWBAaTh BCIO
TUJIPOXUMHUYECKYI0O HH(GOPMALMI0 C YYETOM CYIIECTBYIOIIMX CTaHAApPTHBIX
METO/IOB.

UccnenoBanusi TUApPOXMMHUM  TMOBEPXHOCTHBIX BOJA B OacceliHe
ApanbCKOro Mops MpPOJOJDKAIOT COKpamathesi, 0cobeHHo B KeIprei3crane,
Tamxukucrtane u TypkMmMeHuUCTaHE M HEKOTOpPBIX permoHax Kazaxcrana wu
V36ekucrana. ExxerogHsiii 00beM COBPEMEHHOTO CTOKA KOJUIEKTOPHO-APEHAXK-
HbIX BOJl, KOTOPBI OTYETIMBO YXYIILIAET TUIPOIKOJIIOTUIO TEPPUTOPHH,
cocrtaBisieT 33-35 KM3, yto cocraBigeT 30 % oT BceX BO3OOHOBIIIEMBIX BOIHBIX
pecypcoB Oacceitna. B Gacceiine AMyaapbu, BKITIoUaromeM 300y KapakyMckoro
KaHasla BMecTe ¢ MyprabckuMm u TemKeHCKUM HMpPPUTALMOHHBIMU palloOHaMH,
00BEM KOJUIEKTOPHBIX BOJ cOCTaBisieT 21-22 KM’ CO CpeiHel MUHepaTu3aiiei
ot 1,8 no 14,2 r/n.

AHanu3 JTaHHBIX TUAPOXUMHUYECKUX OrOJUIeTeHEW 3a MOCIeAHUE TOIbI C
pe3ynbTaTaMu COOCTBEHHBIX M3MEPEHUM I0Ka3ajd, 4YTO BOJbI COAEpXkaT
NEeCTULUABI, TsDKENble MeTaulbl (KaaMuiM, CTPOHIMA | JApyrue), HedTte-
MPOIYKTHI, (PEHOJIBI M APYTHE€ TOKCHYECKHE AIeMEHThl. OmnacHas TuapOXuMU-
YecKasi CUTyallus CKJIaJbIBaeTCS BOJIM3M ApalbCKOTO MOpPS U HAa TEPPUTOPUU
HOxnoro Ilpmapanbs. B Hacrosimiee BpemMss B CBSI3M € OOOCTpPEHHEM
UCIIOJB30BaHUSA  CTOKAa  TPAaHCTPAaHMYHOW peku  AMyaapbu  BO3pocia
HEOOXOIMMOCTh TPUMEHEHHS W UCIIOJIb30BAHUS PA3MYHBIX METOJIOB OIECHKH
WCIIOJIb30BaHUsl CTOKA M €r0 KauecTBa MO JJIMHE PEKH, a TaK K€ H3Y4YCHUs
TUJPOIKOJIOTUYECKOTO  COCTOSIHUSI  MOBEPXHOCTHBIX M TPYHTOBBIX  BOJ
Pa3JIMYHBIX YaCTEH U 0a3UCOB PEUHBIX 0ACCEITHOB.

B nanHO# cTaThe M3ydeHUE THUAPOIKOJIOTUYECKOTO COCTOSHUS KPYIHBIX
OpOIIaEMBIX 0a3UCOB OacceiHa p. AMyaapbu OBUIO PAaCCMOTPEHO Ha TpUMEpe



opomaeMbIx 30H OacceitHoB Cypxanaapbeu, Kamkamgapeu, Xope3aMcKoro oasmuca
u Pecny6mmuku Kapakanmakcras.

CypxangapbuHckass o00JacTh pacroioKeHa B BEPXOBBSIX OacceiiHa
AMyzapbi U OXBaTbIBaeT OaccelHbl JIBYyX ee NpuTokoB: p.CypxaHmapbu u
p.lllepabana. bacceitn p.CypxaHmapbu OOBIYHO paccMaTPUBAIOT COBMECTHO C
MEHBIIMM 10 pa3mepam OacceitnoM p.lllepaban, Tak kak TeppuTopus 0OOUX
0accelfHOB MOTHOCTHIO HaxoaATcsl B CypxaHAapbUHCKOM o0nacTu ¥Y30eKkucTaHa.
O06e pekH SBISIIOTCS] TPaBbIMU MPUTOKAaMU AMyaapbu: MepBasi BIaJacT B HEE HA
137 kM OoT Hauana peku, BTopas nnoja HazBanueM Kapacy — Ha 180 km.

CpenHeMHOTOJNIETHEE 3HAa4eHHE BOAHBIX pecypcoB  CypxaHIapbH
coctaBiser 3,59 kv’ mam 113,6 M’/c (ans CpaBHEHHS — BOJHBIE PECYpCh
p. lllepa6as cocrapmsiior 0,22 kM win 6,9 M/c).

3HAUUTENFHOE YHUCJIO MAarucTpajbHBIX KOJUJIEKTOPOB  BIMAJaeT B
CypxaHgappio (HauOOJBIIME pAcXOdbl BOABI B CpPEIHEM 3a TOJ pPaBHBI
0,71-1,62 M3/C, CpeIHsIsi MUHEpaIU3alvs KOJUIEKTOPHBIX BOJ MeHsieTrcst ot 0,36
1o 1,90 r/n). Haumensimas munepanuzarus Boasl (0,17-0,40 r/n) naGmromaercs
B BepxoBbsix Cypxanmapeu (Oacceitnsl Tynananra, O0uzapanra, Canrapaaka),
COCTaB €€ CyJb(paTHO-TUAPOKAPOOHATHBIN—KaIbIIMeBbIH. Haumnas oT cTBOpa
[ypun, mMuHepanuzauus Boabl B CypXaHIapbe MOCTEINEHHO BO3pPAacTacT U B
ycThe peku gocturaer 1,1-1,4 1/1, mpu 3TOM COCTaB €€ TMOCTETIEHHO MEHSIETCS
Ha CyJb(aTHBIH-MarHueBO-KaldbleBbId. (COTacHO MPOBEIECHHOW OIECHKE,
THJIPOIKOJIOTHYECKOe cocTosiHue OacceiiHa p. CypxaHmgapbH sBiseTcs ciaabo
HapYIIEHHBIM.

B Gacceitne p. Kamkagapsu pa3BUTO MHTEHCHBHOE OPOIIAEMOE 3EMIIE-
nenre. CoOCTBEHHBIX BOJHBIX PECYPCOB JUIsl ATOM 1eH B OacceiiHe He XBaTaer,
U OpPOCUTEJIbHBIE CUCTEMBI MOJIMUTHIBAIOTCA KaHAJIOM U3 OacceiiHa p. 3epaBliaH.
Bcs 3anagnas wacth OacceifHa muTaeTcsl BogaMu AMyJapbu, MOJaBa€MbIMU TI0
KapmmHackoMy MaructTpaibHOMY KaHAITy.

B nocnennue roap XuMuYecKuii cocTaB BoJibl B OacceitHe p. Kamkagapsu
«Y3ruIpoOMETOM» OMPEACISIETCS Ha CEMH CTBOPax:

1) p. Kamkanapes — kumnui. Bapransa;
2) p. Kamkagapbst — kunut. Yupaxuau;

3) p. Kamkagapes — noc. Uumkypras;
4) p. Axnapses (Akcy) — 1. lllaxpuca6s;
5) p. Axknapbs — kunul. Xucapax;

6) p. Tauxusbnapes — kunwi. Karraron;

7) JleBoOepexHbii KaHan UMMKypraHCKOTO BOJOXPaHWJIHUINA — IIOC.
UumKypras.



HavMenbiine BenWuMHBI MUHEpaiu3anuu HaOmonatrcs B p. Kamka-
napbe y kunul. Bapransa, B p. Aknapss y 1. lllaxpuca63a u y kunut. Xucapak, B
p.Tauxuspinapes y kunui. Karraron (0,16-0,27 1/mm); B p. Kamkagapbe y KuI.
Uupakun ona yBenmuuuBaercs g0 0,32-0,40 1/n, y mnoc. Uumkypran -
10 0,79-1,09 r/n. B neBoGepexxHOM KaHaie UMMKYpPraHCKOIO BOJOXPaHUIUIIA
ona paBHa 0,71-0,73 1/m. CormacHoO MPOBEICHHOW OIICHKE, THJIPOIKO-
Jorudeckoe cocrosinue Oacceitna p. Kamkanapeu sSBiasieTcst HApyHIICHHBIM.

Xope3Mckasi 00J7acTh, pacHoJIOKEHHass B JenbTe p. AMyaapbu,
NPEACTABIACT [0 CBOMM MPUPOAHBIM YCIOBUAM M pecypcaM OJHY U3
BOKHEUIUX 30H Y30ekucraHa. HuzoBbs Amynmappu — paiioH ApeBHEH
IUBUJIA3ALAM, BOCXOISIIEN K MEPBBIM BEKAM JO HAIIEH 3pbl, U3BECTHBIN IO
Ha3BaHUEM Xope3McKoro oasuca. O0acTh TPAaHUYUT C CEBEpa U BOCTOKA C
Kapakanmakctanom, ¢ BocToka M fora — c JlamxoBy3ckod 00JaCThIO
TypkMenuctana. CpeaHsiss BeIMYMHA MHUHEpaJIM3alUM BOJLI P.AMyIapbu y
ctBopa Caman6aii B »Tu roasl Bo3pocia a0 1,0-1,2 r/m, cocTtaB BOJbI HE
U3MEHUJICA U OBUI MNPEUMYIIECTBEHHO CYJIb()ATHO-XJIOPUIHBIM-MarHUEBO-
KaJIbI[TUEBO-HATPUEBBIM. COTJIACHO MPOBEJECHHON OIIEHKE TUJIPOIKOJIOTUYECKOE
COCTOSTHUE XOPE3MCKOI0 0a3uca SBJISICTCS HAPYIICHHBIM.

Ecnu MunHepanm3zanust BOAbl B BEPXHEM TEUYEHUU pP. AMyJapbud paBHa
0,47-0,58 /1, TO K HUKHEMY T€YCHHIO Y cTBOpa TysaMyIOH OHa MOBBIIIACTCA JI0
0,69-0,86 /11, a y r.Hykyca (Caman0ait) mpessimaet 1,23 r/1. [Ipeobranaromiumii
XUMUYECKUN COCTaB CYJIb()aTHO-XJIOPUIHBIN-MarHUeBO-KaIbIIHEBO-HATPUEBHIH.
CornacHo MpOBEIECHHON OLIEHKE, THAPOIKOIOruueckoe coctosinne Kapakanmnak-
CTaHa SIBJISIETCS CUIILHO HAPYIICHHBIM.

[Io wutoram wccnenoBaHUS TPEAJIOKEHBI TMPAKTHYECKUE PEIICHHUS:
HEOOXOJMMO pa3BUTHE HAaydyHOW Oa3bl HCCIIEIOBAaHWK TIO0 BCEM AacleKTaM
KadecTBa BOJBI W OXpaHbl BOJHBIX pPECYpCOB; MPHHATHUE 3aKOHOB H
aJIMUHUCTPATUBHBIX IOKYMEHTOB TI0 OXpPaHE BOJBI U YIYUIICHHIO UX Ka4eCTBa;
BBITIOJIHEHUE PA3JIMYHBIX WHKEHEPHBIX, TEXHOJIOTUYECKUX W JIPYTHX Mep IO
MEPEYUCICHHBIM MPOOIeMaM.

OlleHKH BO3BPATHEIX BOJ, cieiaHHble B.M. CokonoBbIM™, OCHOBaHHBIE
Ha Mmarepuanax 6a3pl gaHHBIXx CAWater-Info mokaseiBaroT, 4TOo Ha ypOBHE
Havana 1990-x romoB oOumii 00HEM BO3BpATHBIX BOJ MO OacceilHy AmMynapbu
oOmuit 00bEM BO3BPATHBIX BOJ ObLT OKOJIO 19,5 KM B TOJ, U3 KOTOPBIX 95%
COCTABWJIM JPEHAXKHBIE BOJBI.

B 2017 rony, npu cHmkeHun oo1ero o0bEmMa BO3BpaTHBIX BOJ Oosiee yemM
Ha 15%, D07 CTOUHBIX BOJ B 001IeM 00bEME BO3BPATHOTO CTOKA YBEITUYMIIACh
u coctasuia 10 10%.

20 CripaBOYHHK TI0 BOTIPOCAM YIIPABJICHUS BOJHBIME pecypcamu B Y30ekucrane, GIZ, Tamkent, 2019
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®opMHPOBaHNE KOJJIEKTOPHO-IPEHAKHBIX BOJ B 0acceiiHe ApajibCKOro MOps (kM’/rox)

Ctpana Ilo 0acceiiny AMyaapbu

Ilepuon onenku 1990-1995 2010-2017
OO0mwmii 06peM QOpMUPYEMOTO

3 19,5 18,9
BO3BPATHOTO CTOKa, KM~ B TOJ]

B Tom umcite, oT 001Iero ooreMa

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

[To Gacceitny Amynapsu B peku cOpacwiBaetcst 34,9% dopMupyemMbix
BO3BpAaTHBIX BOJ, 15,3% mnoBTOpHO HcHonb3yercs i opowmeHus U 49,8%
OTBOJIUTCS B MPUPOJTHBIC TOHUKCHUSI.

Taoauma 12

OTtBenenne GopMupyeMbIX BO3BPATHBIX B0/ B 0acceiiHe ApajibCKOro Mopsi
(cpennee 3a 2010-2017 rr.) (xkm3/ron)

Konexropto- Croumbie BOBI 0T OGuii Copoc 1 BoI0NO/Ib30BAHKE
npennamue ["POMBILICH-ERX| o b B MosTopHoe
Crpana NpempHs-THi HCNO0JIb30Ba-
BOJIBI ¢ e— BO3BPATHBI| Bpexn |ecrecrBennbie| s
&

opowenus *) MAJUTETOB X BOA HoHIpReH opomeHus
Kazaxcran 33 03 3.6 2,6 0,5 0,5
Ksipreisckast 0.8 0.2 1,0 0,9 0 0,1
PecnyOnnka
TapKuKUCTaH 2.9 0.5 34 2.9 0 0,5
(Bcero)
B. T. 4., bacceitn
o Amyapes 1,8 0,3 2,1 1,8 0 0,3
TypkMeHHCTaH 4.6 0.5 5.1 0,3 4,0 0,8
V36exucTan 202 2.1 223 11,2 6,9 42
(Bcero)
B. T. 4., bacceitn
N —— 10,6 1,1 11,7 4,5 54 1,8

*) HpuHuMaﬂ 60 BHUMAHUE CKBAINCUHBL 6EPMUKATIBHO2O OpeHaofca.




[IpoOneMy oTBOJIa BO3BpaTHBIX BOJ| B PEKH, a TAK)KE BOJIHBIX OOBEKTOB,
CO3JaHHBIX UMM, CJIEIYyET PACCMaTPUBATh C TOUKH 3pEHHUs 3eJEHOr0 pocTa. [
VIY4IIEHHs] KaueCTBEHHOTO COCTOSIHUSI BOJ TJIABHBIX PEK PErMoHa MOKHO
NPEIIOKUTH CIEAYIOIINE MEPHI:

* JIUMUTHUPOBAHUE COPOCOB BO3BPATHBIX BOJ B PeKy U 00bEMa cOpOCOB
OnpeeNEHHBIX MHTPEIUCHTOB 3arPSI3HATENICH IS Pa3IUYHBIX CTBOPOB U 30H;

* BBEJICHUE B MEKTOCYAapCTBEHHYIO NMPAKTUKY MMPUHLNIA «3arPSI3HUTEIDb
IIaTUT» (32 HApYLIEHUE 3TUX JIMMUTOB);

* YCUJIEHUE MEP KOHTPOJISI KAYECTBA BOJ;

¢ YCTAHOBJICHHUC BCJIMYHMHBI 3KOJOTHYCCKH 000CHOBAHHBIX CaHUTAPHBIX
MOITYCKOB JIA PA3JIMYHBIX IO BOAHOCTH JICT U PA3JIMYHBIX IICPHUOJOB 110 PCKaM
MCKTOCYAapCTBCHHOI'O 3HAYCHU I,

* pa3BUTHE METOJIOB U CPEJICTB MOHUTOPUMHIAa KayecTBa BOJHBIX
pECYpCOB;
* JI0JIEBOE YYaCTHE 3aMHTEPECOBAHHBIX TOCYJAPCTB B (PUHAHCUPOBAHUU U

BBIIIOJIHCHHUH pa60T 110 HpO(l)I/IJIaKTI/IKe U JIMKBUJALUMHA MOCJICACTBUM
3arpsA3HCHUSA BOJ HAa PCKaX MCXKIOCYJapCTBECHHOI'O 3HAYCHHU .

IIo mannaeim HUIL MKBK?*! ,MAHEpAJIN3ALMsI BOJbl B BEPXHEM TECUCHUHU
p. Amynapeu paBHa 0,47-0,58 1/1, K HWKHEMY TEUEHHIO y cTBopa TysMyroH
ona nosmmaercsa no 0,69-0,86 1/m, a y r.Hykyca (CamanOaiif) mpeBbIIIacT
1,23 r/n. TlpeoOnanmaromuii XMMHYECKUH COCTaB  CYJIb(aTHO-XJIOPUIHBIN-
MarHMueBO-KaJbIIMEBO-HATPUEBBIA. B Tabimile mpuBeneHb TUHAMUKA H3Me-
HEHHSI CPEJHEroJI0BOM MHUHEpalu3alnuu B peku Amynapbu B nepuona 1960-
2017 rr. (nanasie HULL MKBK).

JIaHHBIE CPEIHEMHOTIOJIETHUX IIOKA3aTelIe MHUHEPAIM3ALUUA I10 PEKe
AMynapbsi, NOKa3bIBalOT, 4YTO YK€ Ha TpaHuie ¢ KapakanmakctaHoM
MPaKTUYECKU JOCTUTACTCS JIUMUT JIONYCTUMOW MUHEpaU3alMud  BO/IbI
1.0 rpamM Ha nuTp, a jJajgee B HHM30BbsIX Hike Taxumatama u CamanOas
MEPUOANYECKH HMEET MECTO HEKOTOPOE MPEBBIIIEHNE YKa3aHHOIO HOPMATHBA.

[Io nanneiM akanemuka B.B. EropoBa, mojgy4eHHBIM Ha OCHOBE aHAIN3a
MOYBEHHBIX pa3HOCTEM OacceitHa AMyJapbu, JIONMYyCTUMAash MHUHEpaTM3alus
MOKET OBITh MOBBIIIIEHA A0 1.5 T HAa TUTD.

B Hammonansnom noknage PecnyOnmku VY30eKHUCTaH O COCTOSIHUU

. 22
OKPYXAIOIIEeH Cpeabl”~ TPHUBOJIUTCA JAHHBIE O KAYECTBEHHOE COCTOSHHE
MOBEPXHOCTHBIX BOJ. YacTh 3a0paHHON HAa OPOIICHHE BOJBI BO3BPAIIACTCS B

*! Ucrounnk: HAL MKBK (2019)

** HaroHaspHbIi oKIag PecryOmukn Y36eKHCTaH O COCTOSHHH OKPYKAIOLIeH CPebl,
Tl'ocynapctBennsiit komuteT PecniyOimkn Y30ekucran no oxpane npupost, 2020.



BOJIHBIC UCTOYHUKHU B BUJIE KOJUIEKTOPHO-IPEHAKHOTO CTOKA U COPOCHBIX BOJI C
OpOIIAEMBIX TOJIEH. DT BOABI COCTABIAIOT JIOCTATOYHO BBICOKYIO JIOJIO
BOJHBIX pecypcoB (mopsnka 78% or oOmiero o0bEMa BO3BpPATHBIX BOJA IO
pecryoyiike) W OJHOBPEMEHHO OKa3bIBAlOT BJIMSHHE Ha KauyeCTBO Kak
MOBEPXHOCTHBIX, TaK U MOA3EMHBIX BO/I.

3a paccmaTpuBaeMblil TEpuUOJ  CyMMapHbli 00BEM  BO3BpaTHBIX
KOJUIEKTOPHO-IPEHAXKHBIX BOJA B TMpeAeNiaX pEcIyOJIMKH COKpaTHICA C
21 707,3 muIH. M B 2010 T no 15496 wmH. M B 2011 . Exxeronnserit
CPEIHEMHOTOJIETHUIN COPOC KOJUIEKTOPHO-APEHAXHBIX BOJ B MOBEPXHOCTHBIC
BOJIOTOKHM U B BOJONPUEMHHUKH (03€pa, MOHIKEHUS U T. 1) MO OCHOBHBIM
KoekTopaM 3a mepuox 2007-2011 romer coctaBmn 16,1 km’. OOBEM
bopMUpPYIOIIUXCS KOJIEKTOPHO-IPEHAKHBIX BOJ| 3aBHUCHT OT BOJHOCTH IO,
YPOBHS 3ajJleTaHusl TPYHTOBBIX BOJI, paCXOJ0B BOJBI HA OPOIIEHHUE U MPOMBIBKY
3eMellb, COPOCOB € OpoIlaeMbIX MoJyied U d3OPEKTUBHOCTH pabOThI APEHANKHOM
CETH.



JAuHaAMHKa CpeIHEMHOI0JIETHUII MUHEPAJTH3ALMU BOABI peKa AMyAapbs

o ruApomnocram, r/n
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Toabl

XapakTepHble CTBOPBI

Tepmes Kepxn Jdapranara TosaMyOH Kumuak Taxuaram CamanoOai
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.mmoroeTiuii 32 0.60 0.56 0.78 0.89 1.10 1,19 1,17

1991-2017rr




MuHepanusauus no ruaponocTam peku Amyaapbs, r/n
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’ r/n Kenud r/n Kepku | r/n Yapaxoy r/n [lapraHata r/n Kunuak r/n Taxuatal r/n CamaHbaii
w=Cm= Cp_.MHOFONETHWIA 3a 1991-2017rT 0,51 0,54 | 0,68 0,76 1,10 1,19 1,17
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Puc. 4. O0bemMbl KOJLLIEKTOPHO- Puc. 5. Oobem ¢popmupyrommuxcsi
APECHAKHBIX BOA MO0 AAMUHUCTPATHBHBIM KOJUICKTOPHO-IPCHAKHBIX BO/I (KM3) U
TCPPUTOPHUAM PeCl'lyﬁ.]II/IKI/I Y368KI/ICT3H, CPCAHEB3BCIICHHANA BCJIUYINHA UX

MJIH. M° MUHepaau3auuu (r/Jr)

Kak BUAHO M3 pPUCYHKOB, HAaUMEHBIIUN OO0BEM JIPEHAXKHBIX BOJ| OBLI
3adukcupoBan B MazoBogHoM 2008 r (12,2 kM’) u HauGombumii — B 2010 T
3
(21,7 xm).

B pesynpraTte mnoctymieHuss COpPOCHBIX BOJ B PEUYHBIE BOJOTOKHU
HaAOJII0JJaeTCsl TOBBIINIEHHE YpPOBHSA UX 3arpssHéHHocTU. Ilo pesynpraTtam
MOHHUTOPUHTa OOJIBIIMHCTBO MOBEPXHOCTHBIX BOJOTOKOB pECIyOIUKH B
COOTBETCTBHUH C MPHUHATOHN KiacCUpUKALMEH MO UHACKCY 3arpsA3HEHHOCTH BOJIbI
(U3B) otHOcatcs k III kmaccy ymepeHHO 3arps3HEHHBIX Boa. Cremyer
OTMETUTh, YTO MO OCHOBHBIM pekaMm PecryOnuku Y30eKuCTaH B IMOCIETHHUE
TOJIbl MPOCIIEKUBACTCS CTAOMIIM3AIUs KayecTBa BOJBI, B BEPXOBBSIX KOTOPBIX
kauecTBO BoAbl nepexonut ¢ III kmacca ymepenHo 3arpsasHénHbix BO I kiracc
YUCTBIX BOJ.

Pexa Amynapss, nporekas mo paBHuHe, oT Kepku no Hykyca, mo nmytu
TepsieT OOJIbIIYI0 YacTh CBOEro0 CTOKA HAa HCHapeHue, HHPWIbTPALUIO U
opomienue. B 2009-2011 rr. B npenenax CypxaHIapbUHCKON 00JIaCTH KaueCTBO
BOJIbI B peke AMyJapbs B I1€JIOM COOTBETCTBOBAJIO TPEOOBAHUSIM HOPMATHURBOB,
32 UCKJIIOUEHHEM MEIH, KOHIIEHTPAlMU KOTOPOTO MO JaHHBIM Y3rUApOMETa B
oTAenbHbIe nepuoasl gocturana 1,8 ITJIK.



|
h]' ;
2009

\
= [—1'

=
2010

Amynapbs, cre. Tepmes

[J330T cymmapHbeiit (mr/n)

[ powery

2011

[ BNK, mr/n

1

|
1

2010

Amyaapes, cTe. Hyxyc

megp (Mkr/n)

I xpom VI (mxr/n)

2011

Puc. 6 .Conep:xanune 6uorennbix Bemectn (a30t1), BIIK B p. Amynapbs

B Hu30Bhe peku (Ha TeppuTOpHH XOPE3MCKOM OOJIACTH) OTMEYaIUCh
cllydyad IMPEBBIIICHUE HOPMATHUBOB MO MOHAM amMoHus 10 1,8 pasza, HUTpUTam
no 2,7 pasza, opranndeckum BemiecTBaM (XIIK) mo 5,8 paza m docdaram mo

3,6 paza.

Buns

o TCEUYCHUIO MHUHCpAIU3alusa p. AMy,HapBH MEHAIaCh OT

0,61-0,67 r/n B ctBOpe Tepmes o 0,9-1,2 r/n B r. Hykyc. [lo Benuuune 3B
KauecTBO BOJIbI peku nepexoaut u3 Il kimacca yucteix Boj (B paiione r. Tepmes)
B III kmacc ymepeHHO 3arpsi3HEHHBIX BOJ (B CPETHEM U HUKHEM TCUCHUH ).

Taonauna 14

Coaepixanue 0Ouorennbix Bemects (a3or), BIIK B p. AMyaapsbs (cTB. Tepmes)

Moxasatens Epmaana 2009 2010 2011
H3MepeHust

A30T cyMMapHBbIH MI/1 0.56 0.46 0.64

BITK MT/JT 2.50 2.40 2.10

Menn MKT/II 4.70 1.80 2.10

Xpom VI MKT/JT 0.30 0.20 0.30

Taoauua 15
Conep:xkanue Omorenbix Bemects (a301), BIIK B p. Amyaapss (cTtB. Hykyc)

Tokasaren Epuuia 2009 2010 2011
u3MepeHust

A30T CyMMapHBIit MT/J1 0.28 0.34 0.44

BIIK MT/JT 6.40 5.20 3.30

Mens MKT/II 4.00 1.00 0.10

Xpom VI MKT/JIT 0.70 0.20 0.20




BriBoabI

Bce npoBeneHHbIE HCCIENOBAHUSL MO KayecTBY BOAbI — 10-20 neTHen
naBHOCTU. B HOBBIX cTathsx 3a nepuof 2018—2020 roasl UCIIOIB3YIOTCS TE KE
CTapbl€ JIaHHbIE.

B «/luarHoCTUYECKOM [OKJIAJE...» OTMEUEHO, 4YTO OCHOBHBIE MPHO-
PUTETHI IO COTPYIHUYECTBY CTPAH B KOHTEKCTE KAYECTBA COBMECTHBIX BOJIHBIX
pPECYypCOB, Ha TEPBOM 3Tare, MPEANoiaraloT yHHU(PUKAIUI (TapMOHU3AIHIO)
HOPMATHUBHO-TIPABOBOM 0a3bl pEryJIUPOBAHMS KauyeCTBA BOJ, @ UMEHHO:

- CornacoBaHHbIC KJIacCU(PUKATOPHI KAvyeCcTBa BOJHBIX PECYpPCOB IS
TPaHCTPaHUYHBIX 0ACCEMHOB PEK;

- CornacoBaHHbBIN IICPCUYCHb MoKaz3areJieu KadyCCTBa BOJBI JJIA
MOHHUTOPHUHI'A TPAHCTPAHHUYHBIX BOAOTOKOB M 0c000 OIacHBIX IMPUOPUTETHBIX
HNCTOYHHKOB 3arpsA3HCHH,

- CoryacoBaHHbIC BEIWYUHBI MPEACTHHO-IOMYCTUMBIX KOHIICHTPAITHA
(cTangapThl KQ4ECTBA) ISl PETUOHA UK 0ACCEMHOB TPAHCTPAHUYHBIX PEK;

- YHuuuupoBaHHble METOJbl U MPUOOpHOE oOecrieueHue sl u3Mepe-
HUU MOKa3aTeyied Ka4yecTBa MPUPOAHBIX TPAHCTPAHUYHBIX BOJI;

- CormacoBanHasi METOJIOJIOTHUA OOpaOOTKHM MOHUTOPUHTOBON HUHGOP-
Maluy;

- CornacoBaHHbIE€ MPOLEAYPHI PETYIIIPHOIO 0OMEHA JaHHBIMHU O KaUECTBE
BOJHBIX PECYPCOB, BKJIIOYAsl KPUTEPUH U IPOLEAYPHI ONEPATUBHOIO ONOBELIE-
HUs [IPU 3aJIII0BOM 3arpsA3HEHUN TPAHCTPAHUYHBIX BOJI.

Kak mnokas3anu nDpoBEICHHBIE WCCIEIOBAHUSA, HA CETOAHALIHUN JECHb,
MOHHMTOPHUHT Ka4eCTBa BOJl TPAHCTPAHWYHBIX BOJOTOKOB B cTpaHax LleHTpaib-
HOM A3UM HE OCYIIECTBIISIETCS] HA OCHOBE MpuHLIMIOB MUY BP.

DT0 BBIpaKAETCS B HEJAOCTATOYHOM IPHUMEHEHHH 0acCEHHOBOIO MPHH-
I[{IIa OpraHU3alii MOHUTOPHUHIOBBIX CEeTel; BIOOPE MapaMeTpOB KadecTBa s
Ompeze/icHUs] CTaTyca BOAHBIX OOBEKTOB, MPUMCHSICMBIX CTaHIApPTaxX U
CHUCTeMax KiacCH(HUKAUN KadyecTBa IMPHUPOIHBIX BOJ; MHOIIA IyOJIMpOBAHUU
YCHJIMH Pa3IMYHBIX BEJOMCTB 110 KOHTPOJIO KauyecTBa BOJHBIX PECypCOB U
OTCYTCTBHM OOMEHa ToJlydaeMoi MH(pOpMaIHe MEeXIy HUMH, U, TJIABHOC — B
OTCYTCTBHHM YETKOTO IMOHWMAHHS POJH JAaHHBIX O Ka4eCTBE BOJHBIX PEeCypCcoB
JUISL IPUHATHS YIIPABICHYECKUX PEIICHUH M0 00CCIICUYSHUIO KaueCcTBa BOJHBIX
0O0BEKTOB.



AHaJIU3 pacroiokeHus U PyHKIIMOHUPOBAHUS ITYHKTOB HAOJIOICHUM TSI
OCHOBHBIX TPaHCTPAHUYHBIX BOJIOTOKOB B PErMOHE IMOKAa3bIBAET, YTO ITYHKTOB
HaOJIOJICHUST SIBHO HENOCTaTOYHO (MO0 OOJIBIIMHCTBY PEK OJIWH TIOCT
HaOmoaenuss npuxonutrca Ha 200-800 kM pedyHOro pycna) s MOJyYEHHS
uHpopMaMu O KayecTBE PpEKH B €€ pPa3IMYHBIX DJKOJOTUYECKUX H
BOJIOXO3SMCTBEHHBIX YYacCTKaX, /IS pPa3HbIX BOJHBIX HKOCHUCTEM, B 30HAX
OCHOBHOTO BOJIONOTPEOICHUS U B 30HAX BO3/ICHCTBUSI ICTOUYHUKOB 3arpsi3HCHHUS
AHTPOITOT€HHOW NPUPOJIBL.

[ToaTomy, GacceliHOBBIA MOAXOJ K OpraHU3allid MOHUTOPUHTOBOM CETH
N0 HaONIOICHUIO 3a KAayeCTBOM BOJHBIX PECYpPCOB, B IMEPBYIO OYEpPEIb
TPaHCTPAHUYHBIX, CETOJHS SBJSETCS BBI30BOM [UJII BCEX CTPaH pETHOHA
[enTpanpHoii A3uu. DTO BaXHO C TOYKM 3pPEHUS NMPUMEHEHHs] NPUHIUIOB
NYBP, Tak kak KauecTBO BOJbI B PEUHBIX cUCTeMaX (GOPMUPYETCS, UCXOAS U3
OCOOCHHOCTEW TOT0 WJIM MHOTO KOHKPETHOTOo OacceiiHa (reoJioruu, BOoa0cOOp-
HOM IUIoWIaau, TUAPOMOPGOJOTUU pycell, CyOCTpaToB, OHUOJOTUUYECKUX
[IEHO30B, ICTOYHUKOB TOYEYHOT0 U AU Y3HOTO 3arps3HEHUS).

3aKOHOMEPHOCTh YBEJIMYCHUSI MUHEPAIU3ALMU PEYHOM BOJBI CBS3aHA C
YBEIIMYEHUEM U3BATHA CTOKA M3 PYCJlia PEKU M MOBBIIICHUEM JOJIM BO3BPATHBIX
BoJI. Hanbomnpminii mpupocT €€ MMeeT MECTO B CPEIHEM W HIDKHEM TCUCHHH
pPEKHU.

3a mocnegHue rofpl, CUTyalus C BEJACHUEM MOHUTOPHHIA B CTpaHax
LentpanbHoii A31H CYIIECTBEHHO HE M3MEHUJIACh. MOHUTOPUHT KauyecTBa BOJ
BEJIyT Pa3JIMYHbIC BEIOMCTBA, IO CBOMM COOCTBEHHBIM MpPOTrpaMmam, KOTOpHIE
3a4acTyl0 HE€ CKOOPJMHUPOBAHBI MO TOYKAM OTOOpa Mpod, aHAIM3HPYEMBIM
napaMeTpaM, MEPHOJUYHOCTA KOHTpois. IIpoBoass KOHTpodb KadecTBa
MPUPOJIHBIX BOJ HAa OJTHUX U TEX K€ BOJIOEMAaX, KaXKJ0€ BEJOMCTBO MPUMEHSET
CBOIO CHCTEMY CTaHJApTOB (PhIOOXO3SMCTBEHHBIC, MUTHEBBIC, KYJIbTYPHO-
OBITOBBIC, UppPUTAIIMOHHBIE U T. 1.) U ouleHoK (ITJIK, HopmaTuBbI, TpeOOBaHMS).
Bce 310 3arpyaHsSieT MHTEpIpETAlMIO JAaHHBIX MOHUTOPUHTA W TPUHATHE
pelIeHus O LEeJIEBOM KaueCTBE BOJbI JIJIsI BOJIOEMA, TaK KaK K OJTHUM M TEM XKe
BOJIOEMaM MPUMEHSIOTCS pa3InyHbIe TpeOOBaHUS M0 KaU€CTBY BOJIBI.

KpOMG TOro, JOCTOBCPHAA I/IH(l)OpMaI_[I/IiI 0 KAa4CCTBC BOJHLBIX PCCYpPCOB
Ba’KHa I YIIPABJICHUYCCKHUX pGHIeHI/Iﬁ N aJACKBAaTHOI'O MCHCIKMCHTa BOJIHBIX
00BeKTOB. B IICPBYKO OUCPCAb, 3TO CBA3aHO C H€O6XOI[I/IMOCTI)}O HaJICKamcro
PETYIINPOBAHUA XO3SMCTBCHHOU ACATCIBHOCTH Ha BOI[OC60an 151
PETYIIMPOBAHNIO BOAOIIOJIb30BAHUA.

CBoeBpeMeHHass U omepartuBHash MHGOpMAIMs O KauecTBE BOJ KpaiiHe
HeoOXoauMa JIJIsi OMOBEIIEHUS U TMPUHSITHS MEp B CiIydasX HEOPAMHAPHOTO,
AKCTPEMAILHOTO, aBAPUIHOTO 3arpsi3HEHUS] BOAHBIX 00OBEKTOB JJ11 00ECIICUCHUS



0€30MacCHOCTH, KaK PKOHOMHUYECKOUN JEeATebHOCTU, TaK U KU3HU U 3JI0POBBS
JTIOEH.

MHoroJieTHUE JaHHBIE O Ka4€CTBE NPUPOAHBIX BOJ BAXKHBI JIJI1 HAYYHOT'O
COOOIIECTBA U TOCYJAPCTBEHHBIX CTPYKTYpP, 3aHUMAIOLIUXCS JIOJTOCPOYHBIM
IJIJAHUPOBAHUEM JUIsl aHaIu3a TPEHIOB B M3MEHEHHMM KAauE€CTBCHHBIX XapakTe-
PUCTHK BOJIO€MOB, /Ul Pa3paOOTKH CTPATErHil U IJIAHOB, AJI pearupoBaHUs Ha
COBPEMEHHBIE BBI30BBI U YTPO3bI, B TOM YHCJIE KJIUMAaTUYECKUE U3MEHEHHS.

[TosTomy HeoOXxoauMocTh B WH(MOpPMAIMU O KaYeCTBEHHBIX XapaKTe-
PUCTHKAaX BOJHBIX OOBEKTOB B TIEPCHEKTHBE OyAE€T TOJBKO HapacTaTh.
[Toyyenune uHbOpPMAITUN JOCTUTAETCS TTOCPEICTBOM MOHUTOPHUHTA — CUCTEMBI
KOHTPOJIS, OLICHKM M NPOTHO3a KAadyeCTBA OKPYXKAIOWIEH IPUPOAHOM CpEIbI,
BKJIIOYAIOILEH HAOIIOAEHHUS 3a BO3ACHUCTBUEM Ha HEE YESTIOBEKA.

OnHolt M3 BaXHBIX MpoOJieM, KOTopas Obula HACHTU(UIIMpPOBaHA Ha
HAI[MOHAJTFHOM YPOBHE BO BCEX IISTH CTpaHaX — HEIOCTATOYHOE OCHAIICHHE
OKCIIETUIIMOHHBIX TPYII, KOTOPhIE 3aHUMAIOTCS OTOOpaMu Mpo0, MEePBUIHBIMH
aHaNMM3aM{ Ha MECTaX, KOHCEpBallUel Mpod W MX JTOCTaBKOW B aHAIIMTUYCCKHE
naboparopuun. st pemieHus mpoOiIeMbl HEOOXOAUMO YCHIUTh (PUHAHCHUPO-
BaHHE MAaTEpUATIBLHO-TEXHUYECKOTO olecreueHrue 1abopaTopuil M HKCIEIu-
[IMOHHBIX TPYMNN MO OTOOpYy MpoO s TPOBEICHUS aHATU30B TSIKEIBIX
MertaioB, HedrenpoaykroB, CIIAB, ¢eHONMOB U ApyruxX MPOMBIITUICHHBIX
sarpsizauTeneld. OHM JTOJDKHBI OBITH OOCCIIeUeHBl IMPUOOpaMH JJI SKCIPEcC-
aHaiM3a, COBPEMEHHBIMHU CpEACTBAMHU i OTOOpa mpoOd, XjajgoKamepamw,
CIEIUATN3UPOBAHHBIM TPAHCTIOPTOM JIII  JIOCTaBKM OOpas3lloB, CIEIHAaIH-
3UPOBAHHOM NOCYA0M, EMKOCTSAMU U PEareHTaMu.

VYipaBiaeHUeCKME peleHus JAOJDKHBI IPUBOAWTH K  YCTAaHOBJICHHUIO
aJICKBAaTHBIX KOMIICHCAIIMOHHBIX MEXaHU3MOB 3a MCIOJIb30BAaHUE BOJHOIO
pecypca U MPUMEHEHUI0 HHCTPYMEHTOB peryaupoBaHus (Tuiata 3a Boay, IJiaTa
3a 3arpsi3HEHUE, pa3pellieHre Ha BOJOIOJIb30BAaHUE, HOPMATHUBBI JTOMYCTUMBIX
COpPOCOB U IPYTUX HEraTHUBHBIX BO3JIEUCTBUI HAa BOJHBIE OOBEKTHI).



Kounexropsl, Bnajammmue B peKy AMyIapbio

Ha3Banue xoJ/uiekTOpa Oriyna BEIXOMHT WK Aata TI'ocynapcrBo
KyJa BOajgaer OTKPbITHSI
p. AMynapbsi, y9acTok mnoct Bepxneamynapbunckuii — cr. Keand
Komnexrop K-5 B p.Amynapsio 1973 Y30ekucran
Komnexrop C-2-4 B p.Amynapsio 1959 Y3b6exucran
Komexrop C-2-2 B p.Amynapsio 1952 V36ekucran
Kostexrop C-2 B p.Amynapsio 1952 VY30ekucran
Konnexkrop AHropckuii B p.Amynapsio 1956 VY306ekucran
Konnexrop K-2 B p.Amynapsio 1964 Y306ekucran
Konnexrop K-3 B p.Amynapsio 1962 Y30ekucran
Komexrop K-4 B p.Amynapsio 1963 V36ekucran
Kosrexrop XK-K B p.Amynapsio 1968 VY30ekucran
Kommexrop K-5 B p.Amynapsio 1963 Y30ekncran
Konnexrop K-5A B p.Amynapsio 1967 Y30ekucran
Komexrop K-6 B p.Amynapsio 1967 Y30ekucran
[Konnexrop K-7 B p.Amynapsio 1967 Y306ekucran
Kostexrop K-8 B p.Amynapsio VY30ekucran
p. Amyaapsbs, yuactok cr. Keaud — noc.Mykpsbl
Konnexrop UMK -1 B p.Amynapsio | Typxkmenucran
p. AMynapses, yyactok noc.Mykpsl — r.Kepku
Konnexkrop KM-1 B p.Amynapsio TypKkMeHHUCTaH
Kosexkrop KJI-1 B p.Amynapsio TypkMmeHucran
Konnexrop K-1 B p.AMynapsro TypkmeHucTan
Komnexrop Cypxu B p.Amynapbro TypkMmeHucTaxn
p. Amynapsbs, yyactok r.Kepku — kunmui. Mnpuuk
Komnextop Xomkambac B p.Amynapsio TypKMeHUCTaH
[Konnexkrop Mekan B p.Amynapsio Typkmenucran
Konnexrop Xanau-IlansBapt B p.Amynapsro TypkmeHucTan
KosnexkTop bBypaakiibl B p.Amynapbro TypkMmeHucTaxn
[KosekTop Ycrbl B p.Amynapsio TypkMmeHucran
p. AMynapbs, ydactok kunul. Minbp4uK — Bogokauka cT. Jlapran-Ara

Konnexkrop KMT-1 B p.Amynapsio Typkmenucran
Kosexrop @-1 (CamoTeunslif) B p.Amynapsio TypKMeHHUCTaH
Komnnexrop I maBHBIH JIeBOOEPEIKHBIH B p.Amynapbro TypkMmeHucTaxn

p. AMyjaapbs, Y4aCTOK BOJIOKaYKa cT. Jlapran-Arta — tecinHa TiosAMyIOH

Kosnnexrop JlapraHaTUHCKUI B p.Amynapsro | TypkmeHucTan
p. Isaapx, yaacTok noc. XupMaHaxo — ycTbe p. Kpi3blicy
Konnexrop K-14 B p Ilanmx 1959 | Tamkukucran
p. IIsinmk, yuacTok yerbe p. Kbi3puicy — yerse p. Baxm
Kanan Xamkosp W3 p Ilaamx 1952 TamkukucTan
[Kosnexrop K-7 B p.Ilsamx TampKUKuCTaH
Komnextop K-6 B p.ILanmx TaKuKucTan
Konnekrop K-5 B p.Ilsamx TamKukucTan
[Komnnmexkrop K-1 B p.Ilsamx 1952 TamxuknucTan
Konnextop K-1-08 B p.Ilanmx TamxukucTan
Kosmextop [Tstamx 11 B p.ILanmx TamxukucTadn
Konnextop [Tsaamxk | B p.ILanmx TaKuKucTan




Ha3Banue koJiiekTOpa OTicyAa BLIXOMNT HTH Aara I'ocynapcro
KyJa Bajgaer OTKPBITHUS
p. Ke3buicy, yuyacrok kunul. babdaxanmmaun-Jlamr — ycrbe p. Sxcy
Konnektop K-1 | B p.Ke3buicy TaKuKucTan
p. Kb3blicy, yyactok ycrbe p. SAxcy — knui.CamoH4u
Kommekrop Uybeuxa B p.Ks13pU1CY 1953 TamxukncTan
Komnekrop K-1 B p.Ke3suicy 1958 Tamxukucran
Komnexkrop K-C-2 B p.Ke3buicy 1959 TamKukucTan
Komnextop K-3 (bemkana) B p.Ke13puicy 1957 TamkukucTan
Komnexrop K-C-4 B p.Ke3piicy 1957 TamkukucTan
p- Kb3puicy, yyactok kuni.CaMOHYH — yCThe
Komnexkrop K-C-5 B p.Kesicy 1960 Tampxukucran
Kosekrop K-6 B p.Ke3suicy TamKukucTan
Komnexrop K-P B p.Ke13puicy 1960 TamkukucTan
Komnexkrop K-9 B p.Ks13b11CY 1957 TamkukucTan
Komnexrop K-9-1 B p.Kesuicy 1979 TamkukucTan
Konnexrop K-10 B p.Kesicy 1957 Tampxukucran
Komnekrop K-C-14 B p.Ke3buicy 1957 TamKukucTan
p. Kyasionapssi Ha y4yacTKe OT HMCTOKA 10 YCThSl
Komnexkrop Jlamaphix B p.Kynsa6mapsio 1949 TamkukucTan
[Konnexktop Kopesckuit B p.Kyns61apbio TamxukucTan
p. Baxm, yuyacrok I'onoBnast I'9C — ycTbe

[ TaBHBIN KOJIJIEKTOP B p.Baxm TamxuknucTan
Komnexkrop B-2 B p.Baxm 1933 TamkukucTan
Kommexkrop B-4 B p.Baxm TampKUKUCTaH
Komnexrop B-6 B p.Baxm 1933 TamkukucTan
Komnnexkrop B-7 B p.Baxm TamKukucTan
Konnekrop B-A B p.Baxm TamxuknucTan
Konnexkrop B-8 B p.Baxm Tamxukucran
Komnextop B-9 B p.Baxm TamkukucTan
Komnexrop B-10 B p.Baxm TaKuKucTan
Komnexrop B-12 B p.Baxm 1933 TamkukucTan
Komnnexkrop B-14 B p.Baxm TamxukncTan
Komnnexkrop B-16 B p.Baxm Tamxukucran
Komnnexrop B-18 B p.Baxm TamKukucTan
Komnexrop B-20 B p.Baxm 1933 TamkukucTan
Komnexrop B-21 B p.Baxm TapKuKucTan
Kommexkrop B-21-1 B p.Baxm TampKUKuCTaH
Konnexrop B-22 B p.Baxm Tampxukucran
Komnnexrop Jlenuntons B p.Baxm TamKukucTan
Konnexkrop B-23 B p.Baxm 1933 TamxuknucTan
Komnexrop B-30 B p.Baxm TamkukucTan
Konnektop B-B B p.Baxm TampKUKuCTaH
Komnexrop B-13 B p.Baxm TaKuKucTan
Komnnexkrop BJI-3 B p.Baxm TamKukucTan
Konnexkrop BJI-6 B p.Baxm TamxuknucTan
[Konnexrop I'M -1 B p.Baxm Tamxukucran
Kommexrop BJI-5 B p.Baxm TamxukncTan
[KonnexkTop ["apayTtbicaii B p.Baxm TaKuKucTan
Komnexrop B/[-6 B p.Baxm TapKuKucTan




OTKyaa BHIXOAUT WU Jara
Ha3Banue koJiiekTOpa I'ocynapcro
KyJa Bajgaer OTKPBITHUS
Komnexrop B/[-12 B p.Baxm TamkukucTan
Komnexrop K-6-1 B p.Baxm TaKuKucTan
Kosmektop BJI-11 B p.Baxm TapKuKucTan
Konnexkrop B/I-9 B p.Baxm 1933 TamxukncTan
Konnexrop BJI-10 B p.Baxm Tamxukucran
p. Kadupnuran na ywactke ot kunul. YuHap 10 ycrhs p. Cemurany
Kanan Hamruben W3 p.Kadupanran TamkukucTan
Kanan Xazapa W3 p.Kadupanuran 1940 TamkukucTan
Kanan ["aBkym (rosnoBHOI) U3 p.Kapupuuran 1932 TamxukncTan
p. Kapupnuran na ywactke ot ycths p. CeMuranu ao ycrbs p. Bap3o6
Konnekrop kinx.um. 8 mapra B p.Kadupuuran TamKukucTan
Komexrop kix. «I[Ituredadpuka» B p.Kadupuuran TamKuKucTan
Kosektop kix «JIeHuHrpaa» B p.Kadupauran TampKkukucTan
p. Kadupuuran ma ywgactke ot ycths p. Bap3o0 mo ycTes p. Xanaka
Konnexrop OunctHble B p.Kadupuuran Tampxukucran
Komnnekrop kinx. «MockBa» B p.Kadupuuran TamKukucTan
KomnexTop K-3 (HOBBII) B p.Kadupnuran TamxuknucTan
Komnexrop K-3 (crapsrif) B p.Kadupauran TamkukucTan
p. Kadupauran nma ygactke ot xunui. TapTku 10 ycThs
Komnexrop C— 1 B p.Kadupuuran 1940 TamkukucTan
Komnnexrop penst 2 B p.Kadupuuran TamKukucTan
Konnmexkrop AiBax B p.Kadupnuran 1932 TamxuknucTan
[Konnexrop Ilorpannynsrii B p.Kadupuuran Tamxukucran
p. sk Ha ywyacTKe OT MCTOKa JI0 YCThS
KomnexTop kix.»I ynucTon» B p.Nnsx 1937 TamKuKucTan
Komnexrop K-1 B p. Mk TapKuKucTan
p. XaHaka Ha ydJacTKe OT KHIUL AJHOEru 10 yCThs

Komnekrop K-1 B p.XaHaka 1946 Tamxukucran
Komnexkrop K-2 B p.Xanaka 1952 TamKukucTan
Komnexrop K-3 B p.Xanaka TaKuKucTan
Komnexrop K-4 B p.Xanaka TapKuKucTan
Kommexrop K-5 B p.XaHaka TampKUKuCTaH
[Konnexrop K-12 B p.XaHnaka 1957 Tampxukucran

p. Cypxanpaapes, yuacTok ciausiHue pek Tynamanr u Kapat

arl' — KJIIX.HUM. )K,I[aHOBa

Komnnmexrop K-2 B p.Cypxangapsto 1951 Y306ekucran
Komnextop K-1 B p.CypxaHngapbsio 1959 V30ekucran
p. Cypxanpmapss, ygacTok Kix.uMm. JKganosa — kunut.[lypuan
Komnexrop Komrerepman I1 B p.Cypxanngapbsio 1954 V36ekucran
Konnexrop Komrerepman [ B p.Cypxangapsio 1955 Y30ekucran
Konnexkrop MaructpaibHblil B p.Cypxangapsto 1953 Y306ekucran
Konnexkrop KokaiiTsl B p.Cypxannappto 1968 Y306ekucran
Konnexrop Nanaka B p.CypxaHnapsio Y3b6ekucran
p-Cypxangapps, ydactok kunul. llypum — noct Hmke FOxHOCYpXaHCKOTro
Komnexrop Caiirapat B p.CypxaHgapsio V30ekucran
Konnexrop Ilaxtakop B p.Cypxangapsto Y30ekncran
Konnexrop Ilstunerka B p.Cypxannappto Y306ekucran
Kommexrop Hanmeipax [ B p.Cypxannapsro 1952 Y30ekncran
Komnexrop Kuposckmii B p.Cypxanngapbio 1968 V36ekucran
Komnexrop UnnbasHcait B HOxHOCypxaHcKoe 1955 Y30ekucran




OTKyaa BHIXOAUT WU Jara
Ha3Banue koJiiekTOpa I'ocynapcro
KyJa Bnajgaer OTKPBITHUS
| BIXD.
p-Cypxannapps, ydacTok noct Hrke KOKHOCYpXaHCKOTro BOAOXPAaHWIHIIA
Komnexrop Kym-Kypran [ B p.CypxaHgapsio 1963 VY30ekucran
Komnnexkrop Kym-Kypran 11 B p.Cypxangapsto Y30ekucran
Konnexkrop Snbam B p.Cypxannappro 1968 Y30ekucran
Komnexrop Jlxananp B p.Cypxannapero 1966 Y30ekucran
KomnekTop bonbiieBuk B p.Cypxanngapbio 1966 V36ekucran
Komnexrop JICHHHCKU TIEHTP B p.CypxaHgapsio 1953 VY30ekucran
Komnnexkrop AXMaTkynb B p.Cypxangapsto 1951 Y30ekncran
Konnexkrop Akkypran | B p.Cypxannapsto 1953 Y30ekucran
[Konnexrop Hlapkronys | B p.Cypxannappto Y306ekucran
Kosnmektop Mexnar-Poxat VI B p.Cypxanngapbio V36ekucran
Komnexrop Mexnar-Poxar 11 B p.CypxaHgapsio 1963 V30ekucran
Konmexkrop Mexnar-Poxar 111 B p.Cypxarnapsio Y30ekncran
[Konnexkrop Mexnar-Poxar VIII B p.Cypxannapsto Y30ekucran
Komnnexkrop Mexnar-Poxar IV B p.Cypxannappto Y306ekucran
Konnexkrop Mexnar-Poxar VIII B p.Cypxangapsto Y306ekucran
[Kosektop Mexnar-Poxar V B p.CypxaHgapsio V30ekucran
Kommexkrop Mexnar-Poxar IX B p.Cypxannapsio Y30ekncran
Konnekrtop Mexnar-Poxat [ B p.Cypxanngapbsio V36ekucran
Komnnexrop Munop 111 B p.Cypxannapspto Y306ekucran
Konnexrop Musnop [ B p.Cypxangapeto 1954 Y306ekucran
Konnexrop Munop IV B p.Cypxannappto Y306ekucran
Komnexrop JIeHUH-FOITBI B p.Cypxaanapsio Y3b6ekucran
p. Tymananr Ha ydacTke OT CT. 3apdo0 110 YCThS
Kosnekrop Kapacy B p.Tynananr 1950/1967 Y306ekucran
Konnexrop 3anagHbrit B p.Tynananr 1948/1967 Y30ekncran
p. Kaparar na yyactke ot kuuui. Kaparar go yctes p. [llepkent
[Konnekrop baram B p.Kaparar 1954 TamKukucTan
Komnekrop SlHrmapeik I B p.Kaparar 1954 TamkukucTan
Kosnektop Komcomonbckuii B p.Kaparar TapKuKucTan
p.KapaTtar Ha yyactke oT ycThsi p. HlepkeHT 0 ycTbs p.Tynamanr
Konnextop OcHoBHast BeTka [xaHueka B xanan Octana 1949 Y30ekucran
Kommexkrop BocTounsrit B p.Kaparar 1949/1967 Y30ekucran
p. llepkeHT Ha ydyacTKe OT KHIUL J[)KapHcypX 10 YCThS
Komnexrop AymanOnHCKHI B p.Illepkent | 1937 | TamkukucTan
p.Canrapmak Ha ygactke ot kunul. Kuar-I'y3ap 1o yctes
Komnexrop Kammeipkyib B p.Canrapmax 1941/1969 V36ekucran
Konnexrop Kapacy B xanan JlaliTynsak 1952 Y306ekucran
p.Xankamkap Ha y4yacTke oT Kunul. bazap-JIxoil 10 ycTed
Konnexkrop bubuzaiinad B p.Xankamkap 1958 Y306ekucran
Kommexkrop Kaparere B p.Xamkamkap 1957 Y30ekncran
Konnektop Kazaxcaii B p.Xankamxap V36ekucran
Komnexrop JxanmeOymakcKuit B p.Xankamxap 1955 V30ekucran
p.llepaban, yuacrok kunmi. Komapuw — kunut. JlepOeHT
Kanan HoBapsik W3 p.lepaban 1969 Y306ekucran
Kanan Ypraapsik W3 p.1llepaban 1969 Y30ekncran
Kanan Terepman [ U3 p.lllepaban 1969 V36ekucran
Komnexrop K-11 B p.Illepaban 1975 Y30ekucran




OTKyaa BHIXOAUT WU Jara
Ha3Banue koJiiekTOpa I'ocynapcro
KyJa Bnajgaer OTKPBITHUS
Komnexrop K-10a B p.Illepaban Y3b6exucran
Komnexrop BCK-14 B p.lllepaban V36ekucran
Komnexrop BCT B p.Illepaban 1971 VY30ekucran
[Komnnexrop K-1 B p.llepaban 1972 Y30ekucran
Konnexrop K-13 B p.Ilepaban Y30ekucran
Komexkrop K-12 B p.1lepaban Y30ekucran
KomnexTop K-2 B p.lllepaban 1964 V36ekucran
Komnextop K-1 B p.Illepaban 1967 VY30ekucran
Konnexkrop MaructpaibHblit B p.llepaban 1955 Y30ekncran
p.Kamkanapps Ha yyactke or kunui. Bapransa no xunut. Yupakum
Komnnexrop Kapacy B p.Kamxkanapsio Y306ekucran
Komnexrop Capricy B p.Kamkanapeto V36ekucran
[Kosnexkrop [laxanrena B p.Kamkagapbto V30ekucran
[Komnexrop Ne§ B p.Kamkamapsro Y3b6exucran
[Konnexrop Ne9 B p.Kamkanapsro Y30ekucran
Konnexrop M.Topskuit B p.Kamkanapsio Y306ekucran
[Konnexrop Mocksa 2 B p.Kamkangapsro Y306ekucran

p.Kamxkanmapps, ygactox kumi. Ynpakdu — MOoCT HUKHETO O

bea HUMKypraHcKoro

[Kosnnexkrop ANUTBIpKyIIb B p.Kamkagapbto Y3b6exucran
Kosnektop KommyHa B p.Kamkanapeto V36ekucran
Komnnexkrop Mocksa 1 B p.Kamxkanapsio Y306ekucran
[Konnexrop Neb B p.Kamkagapsro Y306ekucran
KonnexTop AntheiHbOan B p.Kamkanapsto Y306ekucran
[Kosnmexkrop SAnrukuiiak B p.Kamkagapbto Y3b6ekucran
p.Kamkanapes Ha ydactke oT Kuii.KapaTWkoH — yCTbe
Copoc Kamsr B p.Kamkamapsio V30ekucran
Copoc Kapacy B p.Kamkanapsio Y36ekucran
Copoc M-3 B p.Kamkanapsto Y306ekucran
p.-Axnapbs (AK-Cy) y4acTOK KHILL Xa3apHOBa — YCThE
Konnexktop Kyrapma B p.Axnapsto V36ekucran
Komnexrop KyiiObimen B p.Axnapsio 1954 V30ekucran
Copoc Kapacy-Kurtad B p.Axnapsio 1929 Y3b6exucran
Copoc I'DC B p.Axgapsio 1947 Y30ekucran
Copoc ["apaydarnima B p.Axnapsio 1929 Y30ekucran
Copoc [locmon B p.Tauxussinapsio 1964 Y30ekucran
Copoc Kapamapbs B p.Tanxuseliapbio 1953/1960 Y30ekucran
Copoc MymuHabaz B p.Taaxu3sinapsio 1927/1957 Y3b6exucran
p.SIkkabarmapbs Ha y9acTKe OT KHIUIL TaTtap 0 YCThS
Ponnuk Tatap-bynak, cOpoc B p.fkkabarnapbio 1942/1953 Y306ekucran
Ponnuk Cynucaii, cOpoc B p.Skkabarnapeio 1941/1954 Y306ekucran
Ponnuk Xatinap-bynak, copoc B p.flkkabarnapsio 1939/1953 Y30ekucran
Pomrnk 3axga-bymak, cbpoc B p.SIxkkabarmapsio 1939/1953 Y3b6ekucran
Copoc Tambonra B p.SIkkabarmapsio 1939 V36ekucran
Copoc Tripaa UygakalicKuii B p.SIkkabarmapsio V30ekucran
p. 3epasman, yuactok Hb IlepBomatickoil miotunsl — Ak-KapanapuHckuii
copoc I u3 [IBK B p.3epaBiman 1935/1950 Y306ekucran
copoc I u3 I[IBK B p.3epapman 1951 Y3b6ekucran
copoc Kapacy (Hosrit) B p.3epaBman 1955 V36ekucran
copoc Kapacy (Pribankmit) B p.3epapman 1928 Y30ekucran




Ha3Banue koJuiekTopa Oricyna soixoHT nau Aata TocynapctBo
KyJa Bnajgaer OTKPBITUS
p. 3epasman(Kapagapss), yaactok Ax-KapagapsuHCKuit BOJOIETHTENH — TIOCT

copoc Kasapzap B p.Kapagapsio V36ekucran
copoc Cuab 109 B p.Kapanapsio 1928/1950 Y306ekucran
copoc I'DC B p.Kapagapsio Y30ekucran
copoc 3ayp B p.Kapanapsio 1953 Y30ekucran
copoc Tonuryssia B p.Kapanapsio 1944/1946 Y306ekucran
Ko Kapacy 121 B p.Kapanaprro 1945/1951 V36ekucran
Koy, YUnmoOaiicait B p.Kapanapsio 1962 VY30ekucran
copoc Kanrannmapes B p.Kapanapsro 1943 Y30ekncran
copoc Ulypax B p.Kapanapsro Y30ekucran
cOpoc Akmypabas B p.Kapanapsro Y30ekucran
copoc 3ax 145 B p.Kapanaprro 1925 V36ekucran
copoc TrosSKITBI B p.Kapanapsro 1937 V30ekucran
copoc TamkeHT B p.Kapanapsio 1961 Y3b6exucran
copoc CoBxo3 B p.Kapanapsro Y30ekucran
copoc Mupbazap B p.Kapanapero 1957 Y30ekucran

p-3epaBman(Akgapss), ydactok Ak-KapagapsHHCKHH BOZOAETUTENb — OCT

copoc bymyHTyp B p.Axnapsio 1930 V30ekucran
cOpoc bamManrankyb B p.Axnapsio Y3b6exucran
Koy, XO/KaKyJIb B p.Axnapsto V36ekucran
komn. Kapacy B p.Axnapsio Y30ekucran
komn. TypcyHcait B p.Axnapsio Y30eknucran
Koy, Xomxka B p.Axnapsio 1958 Y306ekucran
Koy, Terepman B p.Axnapsto Y3b6ekucran
KOJII. AKTermacai B p.Axnapsto V36ekucran
Koyl laitmambexomka B p.Axnapsio 1936 V30ekucran

. Tacmauncaii, copoc B p.Axnapsio 1952/1965 Y30ekncran
Ko, Yukypacai B p.Axnapsio 1965 Y306ekucran

p.3epaBiiaH, y4acTOK NOCT XaTBIPYMHCKUN — MOCT 3UATAMHCKUAN
Koyt [Tpuroponnslii B p.3epaBman V36ekucran
KOJII. AKaJIThIHCAl B p.3epapman V30ekucran
KoJ1. MakuanmmKap B p.3epapman Y3b6exucran
copoc Kapaman B p.3epaBman Y30ekucran
ko, TamkyOyp B p.3epasman Y306ekucran
p.3epaBlllaH, y4acTOK MOCT 3UaTAuHCKHUM — noct r.HaBou
KoJ1. lleHTpasTbHBIH B p.3epapman 1958 V30ekucran
KOJII. AJTYHH B p.3epapman 1953 Y3b6exucran
Komn. Typkecran B p.3epaBman 1961 V36ekucran
ko1, ApabxoHa B p.3epasman 1951 Y30ekucran
ko Kapaynrena B p.3epaBmian 1930 Y306ekucran
Ko, CaHaTOpPHBIN B p.3epaBmian 1961 Y306ekucran
Koy, Ak — JlyBams B p.3epapman 1953 Y3b6ekucran
Koy [lamuGex B p.3epaBman 1953 V36ekucran
KoJI1. Xazapa B p.3epapman 1951 V30ekucran
Ko, Mup3samyMuH B p.3epaBman 1949 VY306ekucran
p. 3epaBmias, yyacTok oT mocta r.HaBou 10 nocra Xa3apuHcKui

Koy, SlHrmabanm B p.3epapman 1953 Y3b6ekucran
Koy, Jyms — Jlyns B p.3epaBman 1953 V36ekucran

p. 3epaBmian, ydac

TOK OT IOCTa Xa3apUHCKUHN 0 YCTh




OTKyaa BHIXOAUT WU Jara
Ha3Banmue KoJu1eKTOpa I'ocynapcTBo

KYy/ia BIajgaeT OTKPBITUS
Koy, 8 —e Mapra B p.3epapmian 1954 Y3b6exucran
Ko Jlxananp B p.3epaBman V36ekucran
Komn. KyiiOwimen B p.3epapman 1953 VY30ekucran

Hcrounnk: E:xeronnnie JaHHbIE 0 pesKMMe PeK U pecypcax NOBEePXHOCTHBIX BoA cymm 1980 r.

YacTts 1. Pexn u kanansl. Yacts 2. O3epa v BOJOXpaHMIHIIA
Towm 5 Breimyck 0 — 2 bacceitnst pex Cpenneit Azun. bacceitnsl pexk AMynapby u 3epaBiiaHa.

Jlenunrpan I'mapomereonsnar 1983 r.
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