HAIIMOHAJIbBHAS AKAJIEMUSA HAYK
TAJDKUKUCTAHA
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Xoamup3o03oga Mycauma OQaum

T'HAPOXUMHNYECKAS OIIEHKA CE3OHHOM
N3MEHYHUBOCTH NIOBEPXHOCTHbBIX U ITOJA3EMHBIX
BOJA TAIZKUKNCTAHA

(na mpuMepe W0xKHBIX pek TagKuKkucTaHa)

ABTOPE®EPAT
JUCCEepTallMi Ha COMCKAHUE YUEHO! CTETNIEHN KaHIuaaTa
TEXHUUYECKUX HayK IO CIIEeHNaIbHOCTH
2.1. I'eonorus, reones3usi, THAPOIIOTHS, CTPOUTEIBCTBO,
apxutektypa (2.1.37. 'uaponorus cymu BoJHbIE PECYPCHI,
TUAPOXUMUS)

dymante — 2026



Huccepranus BeimoynHeHa B Jabopatopun «KavectBa Bomb» MHCTUTYTa BOIHBIX
npoOJeM, THUAPOSHEPTeTHKM H OKOJOTMH HanmoHanmpHOW akageMuu Hayk
Tamxukucrana

HayuHblil pyKoBOAMTEJIb: Koaupos AuBap CanakyJjioBuy,
JIOKTOp TEXHUUYECKUX HayK, 1upekTop Llentpa
WHHOBAIIMOHHOTO PAa3BUTUSA HAYKH U HUPPOBBIX
TexHosjoruil HannoHanbHO# akageMuu HayK

Tamxukucrana
Odunnaabubie Xomxuzona Cauamykona Kocum
ONMOHEHTBI: JOKTOP TEXHUYECKUX HAyK, 3aBeyIomunii Kadenpon

CCTCCTBCHHO-HAYYHbIX JUCIUIIIINH FopHo-
MCTATYPru4eCKoro HHCTUTyTa Ta,H)KI/IKI/ICTaHa

Onunaes Koaupaxon Hoauposuu
KaHIUIAT TSXHUICCKAX HAYK, CTapIINi
MpeanoaaBareb Kad)eaApsl METCOPOIOTHH U
KIIMMATOJIOTUHN TaI[)KI/IKCKOFO HAIIMOHAJIBHOT'O
YHUBEpPCUTETA

Beaymas opranusanus: T'ocynapctBennoe yupexaenue «Hcturyr
U3y4eHUs JETHUKOB U Kpeochepsl HarmoHambsHOM
akajieMHud HayK TaJDKHKUCTaHa»

3ammra auccepranuu cocroutcss 30 ceHtsiops 2026 roma B 112 yacos na
3acemannu auccepraimuonHoro coBera 6D.KOA-059 mpm HMHcTUTyTE BOIHBIX
npobaem, ruaposHepretuku u dxonoruu (UBIL, I'D u ) HanmonansHoOW akageMun
Hayk Tamxukucrana, o aapecy: 734025, r. Jymran6e, yi. bodanma 5/2.

C nmccepraiyieid MOKHO O3HAKOMHUTHCA B OuOimoreke MHCTUTYTa BOIHBIX
npoOJeM, THAPOIHEPTeTHKH H  JKOJOrMM HanuoHaIbHOM aKageMHH HayK
TamkukucTana, mo ajapecy: 734025, yn. Bodanga 5/2 u Ha caiite Www.imoge.tj.

ABTopedepar pazociaH « » 2026 ropna.
YuéHblii cekperapb

AUCCEPTAIMOHHOTIO COBETA,
KaHJAUAAT TEXHHYECKNX HAyK ¥, Hlaiimypanos ®.U.


http://www.imoge.tj/

BBEJIEHUE

AKTYaJbHOCTb TeMbl HcCJIeJ0BaHUA. Ta/KUKHUCTaH o0safaeT OOraThIMHU
pecypcaMy MTHEBOH BOABI, OOIBIIIAs aCTh KOTOPBIX OTHOCHTCSI K OBEPXHOCTHBIM
BogaM. Boxsl TamkukucTaHa OTIMYAIOTCS OT APYTHX MOBEPXHOCTHBIX BOJ MHpA
IPEXIE BCETO CBOMMH OPTAaHOJIENTHIECKUMH CBOHCTBAMH, XUMHYIECKUM COCTaBOM,
YHCTOTOH 1 BBICOKHM COJCP’KaHUEM KHCIOPOJa.

Peunoii Oacceitn MOKET OKa3bIBaTh TUJIPOJIOTUUECKOE 51
THIPOXUMHUYECKOE BO3JeHcTBUE HAa KauecTBO BOJbl. Kpome TOro, 3Ha4MTENbHOE
BJIMSTHUE OKa3bIBAIOT BOJA M3 Py4YbEB, PEUHBIC TOTOKH, TAIOIIMH CHEr U JICAHUKH,
HAaHOCBI, TPYHTOBBIE BOJBI W aHTpOIOreHHble (akTopbl. OJHUM W3 OCHOBHBIX
MCTOYHHMKOB BOJIBI TSI peK Ta/pKUKKMCTaHa SIBISIFOTCS JISIHUKH.

Ce30HHasts W3MEHUYMBOCTh T'HIPOXMMHYECKOTO COCTaBa pEK SIBISACTCS
3aKOHOMEPHBIM PE3YJIbTaTOM B3aMMOJCHCTBHUS KINMAaTHYECKHUX, THAPOJIOTHIECKHUX,
Te0JIOTO-TEOXUMHUYECKAX W aHTPOIIOTCHHBIX (PAKTOPOB, U3MCEHSIOIUXCS B TCUCHUU
BOJIHOTO To/1a.

I'mopoxumuueckass OIEHKA CE30HHOW HW3MEHYHMBOCTH IIOBEPXHOCTHBIX H
MOA3EMHBIX BOJ Ta/DKMKHCTaHA MPEACTABIAET COOOH BaKHBIH SJIEMEHT aHAIHM3a
COCTOSIHMSI BOJHBIX DECYpCOB, Y4YHMTBIBash MX KIIOYEBYIO pOJIb B 00ECIEYECHUH
CEJIBCKOTO X034HCTBA, YHEPTETHUKHU U IKOJIOTMYECKON YCTOHYUBOCTH CTPaHbI

C 370l TOUKHM 3peHHUs AaHHAs TeMa B HACTOsAIIee BPeMs SABIISIETCS aKTyaJIbHON
U CBOCBPEMEHHOIl M MOXET [MOCIYKUTh JajbHEHIINM T'MIPOXHUMHUYECKHM
HCCIIeIOBaHUAM peK Ta/PKUKHCTaHa, HAIIPABJICHHBIX HA U3Y4YeHHE 3aKOHOMEPHOCTEH
(hopMUpOBaHHA XHMHUYECKOTO COCTaBa M MHHEPATM3AIMM BOJX B YCIOBHSIX
BBICOKOTOPHOTO penbeda, NpeolinagaHus CHEroBO-JICAHUKOBOTO IMTAHUS, PE3KO
KOHTHHEHTAJIFHOTO KJIMMAaTa U BO3PACTAIOIIET0 aHTPOIIOI'€HHOTO BO3/ICHCTBUSL.

CreneHp M3y4eHHOCTH HAy4HO#i TeMbl. lccienoBaHHe OCHOBBIBACTCS Ha
(yHmaMEeHTaNbHBIX HAyYHBIX TpyJaX TMpPHU3HAHHBIX OJKCIIEPTOB B  00JacTH
THIPOJIOTHH, THAPOXMMHHM W BOAHBIX pecypcoB. B paboTax oTe4ecTBEHHBIX U
3apyOeXHBIX HccieqoBaTenell ObUIM BCECTOPOHHE PACCMOTPEHBI TEOPETHUECKOE U
METOOIOTHYECKHUE aCTEKThl, CBA3AHHBIE C T'HIPOXMMHYECKON OIIEHKOH CEe30HHBIX
M3MEHEHHH BOIHBIX pecypcoB Ta/pkukucTana U 3apyOexoM. Drta Tema MoCBsIIeHa
psioy TpYIOB COBETCKMX U COBPEMEHHBIX yd4eHbix: KopomeBa B.A. [41],
KongpareeBa C.A. [39], JIyppe FO.JO. [48], Muxaitnoa H.W. [53], Hukanoposa
AM [61], Onennna A.C. [69] u ap. B dopMupoBaHHU JUCCEPTALMOHHON PaGOTHI
(comepaHMM W HayYHBIX BBIBOJIAX) MIMPOKO OLEHCH BKJIAJ HAYYHBIX pPadoT
TapKUKckux yuéHbix: Caduena X.C. [89], Ilynatoa .3. [71], Camumosa T.O.
[82], momoBa AU [32], Myxa66aroas X.M. [27], A6poposa X.A. [3], daenaToBa
A. C. [20], AnueBa A.C. [4], BapatoBa P.b. [10] u npyrux.

Cpsi3b HCCIIeOBAaHUS C MporpaMMaMn (IPOEKTaMH) M Hay4YHOH
TeMaTHKO#. Tema IuUCCEpTAIIMOHHOTO MCCIIEAOBaHUS CPOPMUpPOBAHA C YYETOM
CTpaTernueckhx IMPOrPaMMHBIX JOKyMeHTOB PecrnyOnnkn Ta/KMKuCTaH, B TOM
gucie «[Iporpammsbl ymydineHus: oOecTieueHus] HaceJIeHUs] YUCTOW MUTHEBOM BOJIOM
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Ha niepuoJt 2008-2020 ronos», «IIporpammsl pehopMHPOBaHUS BOJHOTO XO3SIHCTBA
PecrryOmmmkn Tamxukucran Ha 2016-2025 romer», a Takke B paMKaX HaydHBIX
NpoekToB MHCTHTYyTa BONHBIX MPOOJEM, THAPOSHEPTETHKH W 3KOJIOTHH
HammonansHo!t akagemun Hayk TampkukucTaHa. Pa®oTa BEIIONHATACHE 10
HanpaBieHUsIM rocOromkerHor HUP «OtmeHka cOCTOSHUS MOA3eMHBIX BOJ ropoia
Jyman6e ¢ WCHOJBp30BaHHEM METONOB m3oTomHOW rumponorum» (I'P Ne
0115TJ00480, cpox BemomHenus 2015-2019 rr.); «Pa3paboTka W HCIBITaHUE
TEXHOJIOTHH TMOJIYYeHHs] U MPUMEHEHHs KOaryJIssHTOB M (DJIOKYJISHTOB U3 MECTHOTO
chIpbs At ounctku Bogs» (PB Ne TJ12002 I11196) u «M3yueHne XUMHYECKOTO
COCTaBa TNPOTOYHBIX W IPUPOJHBIX BOJA pernoHoB PecrnyOnukn TamkukucTaH |
pa3paboTka COBpEMEHHBIX METOJ0B BogoouncTku» (Pb Ne 0107TA677).

OBLIASA XAPAKTEPUCTUKA PABOTHBI

Hesas uceex0BaHUS 3aKITIOYACTCS B HACHTU(DUKAIINHA XHMHISCKOTO COCTaBa
U THAPOXUMHUYECKOW OLEHKM CE30HHOW M3MEHYMBOCTU MOBEPXHOCTHBIX U
MOJI3EMHBIX BOJ FOXKHBIX peK TamkukucraHa.

3agauu uccaeaoBanu. s JOCTHKEHHS IOCTABIEHHON LM IUIAHUPYETCS
BBIIIOJIHEHUE CIEAYIOLINX 331a4:

- U3y4YCHHE U OIpeJesIeHHEe XMMMYECKOTO COCTaBa, MJIPOXUMHUYECKUX U
OpPraHOJIENTHYECKUX MapaMeTpoB, TaKWX KaK IIPO3pavyHOCTh, BKYyC, 3aImax,
BOOpoHBI wuHAekc (pH), BpeMeHHass >ECTKOCTb, IIOCTOSIHHAs IKECTKOCTb,
IIEJIOYHOCTh, CYXOH OCTaTOK, MHJEKC KOJH, TUTP KOJU H Jp., HOA3EMHBIX BOJ B
Oacceitne pexu Kadupnuran, pexu Tebamaii u peku Momwupak B XaTIOHCKOM
o0JacTu;

- DKOJIOTHYECKasi OILEHKa BO3ICHCTBUS AaHTPONOTCHHBIX (DaKTOpOB Ha
Ka4ecTBO W OpTraHOJIENTHYECKHEe CBOWCTBa Box pek Kadupuuran, Tebamaii u
Mowmupak;

- TUIPOXUMHUYECKAsE OLEHKAa CE30HHBIX HW3MEHEHUH NOBEPXHOCTHBIX U
MoJM3eMHBIX BOJ OacceitHa pekun KadupHurana, pek Tebamait m Mommpak
XaTJI0HCKOIO PETHOHa.

O0bekT ucciaenoBanus. [oBepXHOCTHBIC M TOJ3EMHBIC BOMABI OacceliHa
pexu Kadupuuran, pex Tebamaii 1 Momupak XaTJIIOHCKOTO peruona PecryOsuku
TamxukucraH.

Ipeamer wucciaegopanusa. XUMHUYECKUM COCTaB IOBEPXHOCTHBIX H
MOJ3EMHBIX BOJ, ()aKTOPHI M YCIOBUS BIISIONIHE HA W3MEHYHNBOCTH XMMHYECKOTO
COCTaBa U OPraHOJENTUYECKHUE CBONCTBA BOJ.

Teopernueckne OCHOBBI HMCCIEIOBAHMSA 3aKIIIOYAETCS B HCHOIb30BAHUU
pe3yIbTaTOB UCCIIEAOBAHUN 110 U3YUEHHIO XUMUYECKOTO COCTaBa UCCIEIYyEMbIX BOJ
OpY OLEHKE KadecTBa U  OPraHOJNENTHUYECKUX CBOICTB MUTHEBBIX  BOJ
TamxukucraHa. Pe3ynbraTsl H3yueHHs CE30HHBIA U3MEHUUBOCTU THIPOXUMHUECKUX
MOKAa3aTeN SBJISETCST HEOOXOMMBIM MHCTPYMEHTOM JUIsl Hay9HHO-00OCHOBaHHOTO
YIpaBIeHUS BOJHBIMHU PECypcaMu U 00ecTIedeHns TpeOOomaHneM Ka4ecTBa BOJIBI IS
HYXJ HaceJeHNs ¥ (PyHKIIMOHUPOBAHNS IPUPOJHBIX IKOCUCTEM
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Hay4ynasi HoBH3HA.

1. Bonee metanbHO HACHTUHUIPOBAH XUMHUCCKIHA COCTAaB MIOBEPXHOCTHBIX H
MO3eMHBIX BoJ OacceitHa pekn KadpupHuran (TpaH3uTHas 9acTh), pekn Tebanmail u
Mowmupax.

2. BnepBele mpou3BeneHAa  TIHAPOXUMHUYECKAs  OLIEHKA  CE30HHOM
M3MEHYNBOCTH HCCIIEIYEMbIX BOJHBIX OOBEKTOB.

3. [lana Hay4HO-OOOCHOBaHHAs OIICHKA IMPHYHH CE30HHON HM3MEHYHBOCTH
XUMHYECKOTO COCTaBa M OPraHOJENTHYECKUX CBONCTBA HCCIEAYEMBIX BOIHBIX
0OBEKTOB.

4. TIlpoBenmeHa »dKolorMyeckas OIEHKAa BO3JEHCTBHA aHTPOIOI€HHBIX
(akTOpOB Ha KayecTBO M OPraHOJENTHYECKHE CBOWCTBA MCCIEIYyEMBIX BOJHBIX
0OBEKTOB.

IMonoxennsi, BBIHOCUMbIE HA 3AIIUTY:

- TpOBEICHA THUAPOXUMHYECKass M D3KOJOTHMYECKas OLEHKAa CE30HHOM
M3MEHYMBOCTH ITOBEPXHOCTHBIX W TOA3EMHBIX BOJ pek Tebamaii, Momupak u
Oacceitna pex Kadupauran;

- BBISIBJICHO 3aBHCHMOCTH M30TOITHOTO COCTaBa KHCIOPOJA M BOJOpPOIA B
MOA3EMHBIX U MOBEPXHOCTHBIX, MUTHEBBIX BOJAX, a TAKXKE JAaHO XapaKTEPHCTHKa
CE30HHOM M3MEHYMBOCTH H30TOMHOrO cocTaBa 20 u 2H MOJ3E€MHBIX BOJ,

- OLICHEHO CE30HHOE KoJieOaHNe IPYHTOBBIX, HOBEPXHOCTHBIX M MUTHEBBIX
BOJI C TIOMOIIIBIO THPOXUMHUUECKOT0 aHAJIN3a 1 MOHUTOPHHTA KauyecTBa BOJIBI.

Teopernueckasi 1 NpaKTHYeCKAasd 3HAYUMOCTh padoThl. Pa3paboTaHHBIC
METOABI MOTYT OBITh HCIIONB30BAaHBl IPH  BBINOJHEHWH  AHAJOTHYECKUX
UCCIICIOBAaHUH 110 W3YYCHHIO CE30HHBIX W3MEHEHMH XHMHMYECKOrO COCTaBa
NUTBEBBIX BOA. B TOCTaHOBKE ydeOHO-MCCIIEAOBATENBCKUX paboT MO Kypcam
JUCIUIDIMH «[ MIpONIOTHs M TIMIEOJIOTH», «OKOJOTMYECKHI MOHUTOPHHHI» |
«KoMmriekcHOe MCIIONb30BaHWE BOJIHBIX PECYPCOB M OYHCTKE CTOYHBIX BOA» B
TaKUKCKOM TEXHWYEeCKOM YyHHBepcuTeTe MMeHM akaaemuka M.C. Ocumm uis
cTyaeHTOB (0OakamaBpamM ¥ MarmcTpaMm) 1o crenuansHocThsaM — 1-330101-05
HnxenepHas 3amura okpyxatomien cpeapl, -1330104 Dxkonoruueckuii MOHUTOPHUHT,
MEHEKMEHT U ayIuT.

IIpakTHyeckasi 3HAYMMOCTb 3aKJII0YAeTCH B:

- HM3ydeHHue NpoOJieMBl CaHWTApUM M JaBaTh BBIBOJ IUIS PEILICHUS 3ajad,
CBSI3aHHBIX C TIPOOIEMaMy CaHUTAPHH;

- pa3paboTKa Mep 1O PalHOHAIHHOMY HCIIOJIB30BAHUIO JUISI yCTPAHEHHS
npoOJIEMBI ¢ HEXBATKOW YHCTOW MUTHEBOW BOJIHI;

- pa3paboTka H TIPOBEIEHHWE IIPOIEcca OYMIIEHHS C IOMOIIBIO
OCHTOHMTOBBIX TJIMH M KOAryJsHTOB, INPUMEHEHHE HOBBIX METO/OB aHAJIN3a,
MpPOBEIEHNE MOHUTOPHHIA KaUeCTBa BOJ;

- OIpeleNeHHe XUMHYEeCKoro cocraBa muTheBbix Bog 1o I'OCTy u
CTaH/IapPTH30BAaHHBIX PEIICHNH, Ul HYXJ HAacelleHHS B TOPHBIX W IPEIrOpHBIX
paiionax TapKUKUCTaHA.



CreneHb [JOCTOBEPHOCTH Pe3yJbTaTOB JuccepTAlUH. J[OCTOBEPHOCTH
pe3yNbTaTOB IUCCEPTANMOHHBIX HCCIEJOBAaHWNH OOOCHOBaHA HCIIOJIb30BAaHHEM
AQHATMTHYECKOTO aHAJIN3a, THIPOXHMHUYECKIX METOJOB aHAIM3a U METO0B (pH3HKO-
XMMHUYECKOTO aHAJIH3a.

JloCTOBEPHOCTh TOJIyYEHHBIX PE3YIBTaTOB 00ECIEUNBACTCS MPUMEHEHHEM
KOMIUIEKCA XMMHYECKHX, (U3UUECKUX, PEHITCHOCTPYKTYPHBIX U HM30TOIHBIX
METOJIOB HCCIIEJOBaHM, a TaKKe HCTIONIb30BaHUEM TEXHOJIOTUI
reorH(pOPMaIMOHHBIX cUCTeM. B nucceprannoHHoit paboTe oTpaskeHO PHUMEHEHHUE
COBPEMEHHBIX  H3MEPUTENIBHBIX  TEXHOJIOTHH, TNPOBEJCHO  COIOCTABICHUE
pe3yabTaToOB MOJETUPOBAHUS C JaHHBIMM, MPEJCTABICHHBIMU B HAy4yHBIX TpyZax
OTEUECTBEHHBIX M 3apyOeKHBIX YUYEHBIX, a TaKXKe MCIOJIB30BaHbl COBPEMEHHBIC
METObI HayYHBIX UCCIICAOBAaHUH.

CooTBeTcTBHE [JHCCEPTALMH NACHOPTY HAYYHOH CHEHHAJTBHOCTH.
OO0nacTp WCCIENOBaHHUSA COOTBETCTBYET IacmopTy crenuambHocTH  2.1.37.
I'uaponorus cymm, BogHBIE PECYPCHI, THAPOXUMUS MO myHKTaM: 1. Teoputndeckue
M METOJOJIOTHYECKHE OCHOBBI THAPOJIOTHH, THUApOrpaduu, pEeYyHOTO CTOKa,
JMMHOJIOTHH, PYCJIOBBIX M YCTBEBBIX IIPOLECCOB, THAPOXUMHH, THAPOIKOIOTHH. 8.
I'mapoxummyeckoe cOCTOSHUE BOAHBIX OOBEKTOB CYIIH B Pa3IMYHBIX IPHPOIHBIX
YCIOBUAX, BJIMSHHE XO3SAHCTBEHHON NESATEIHHOCTH Ha XHUMMYECKOE 3arps3HEHHe
PEeK, PY/AOB, 03ep ¥ BOJOXPAHWIHIL, ()OPMUPOBAHUE M U3MEHEHHE KayeCTBa BOIbI,
3aKOHOMEPHOCTH  IPOIECCOB  CAaMOOYMILIEHHS M BTOPUYHOTO  3arpsA3HEHUS
NPUPOJHBIX BOJ, OCOOCHHOCTHM CMEUICHUS PEYHBIX W MOPCKMX Boa» W 1. 10.
Pa3paboTka Hay4dHBIX OCHOB OOECIEYeHHS THUAPOIKOIOTHIECKOH Oe30macHOCTH
TEPPUTOPUIl M  XO3SMCTBEHHBIX OOBEKTOB, 3KOHOMHYECKH 3(dexTHBHOrO U
9KOJIOTMYECKH OE€30I1aCHOTO BOJIONOIB30BAHMS M BOJONOTPEOICHNS, TNIAHUPOBAHUS
XO3SHCTBEHHOW JEATEIBHOCTH B 00JAacTAX TIOBBIIEHHOTO PHUCKAa OINACHBIX
THJPOJIOTHYECKUX TIPOIECCOB, 3allUThl BOJHBIX OOBEKTOB OT HCTOILICHUS,
3arpsi3HEHUs, JAerpajaliy, ONTHMAJIbHBIX YCJIOBHH CYIIECTBOBAaHMS BOJHBIX H
Ha3eMHBIX IKOCHCTEM.

JInyHbplii  BKJIAA  cOMCKATeJsl Y4Y€HOW CcTenmeHH B  NOATOTOBKe
JUCCePTAlMM 3aKII0YaeTcs B TIOMCKE U aHaJM3€ OTPacieBOM JHTEpaTypHl,
MOCTAaHOBKE M aHAIM3€ MOCTAaBJIEHHBIX 3ajjad, CO3JaHHWU OJIArONPHUATHBIX YCIOBHH
JUId TIPOBEACHUS DSKCIEPHMEHTANBHBIX Ja0OpPaTOPHBIX AaHAJH30B, MPOBEACHUH
MOJIEBBIX ~ MCCIEJOBAHMHM, aHajdM3e MOJIYYCHHBIX pPe3yJIbTaToB, 0000IEeHUH
OCHOBHOTO COJICpKaHMs, pa3paboTKe qUCCepTAIlK U HAYIHBIX CTATEH.

Amnpoéanus u BHeApenne. Ilpornecc npoBepky U BHEAPEHUS PE3yIbTATOB
JIICCepPTALMK OCYIIECTBILSUICS NMPAaKTHYECKH Ha BCeX dramax ucciepoBanus (2002-
2025 rr.). OCHOBHBIE Pe3yJIbTaThl AUCCEPTALMN PACCMATPUBAINCH U OOCYKIAIHCH
Ha MEXIYHapOIHBIX, PECITyOJIMKAaHCKUX W Hay4HO-TIPAaKTHYECKUX KOH(EpeHIHMsX:
MEKAyHapoHas Hay4HO-TpakTHiyeckas koHgpepenuus «Mcnonp3oBanne MKT mins
CHIDKEHUSI pUCKa CTUXMIHBIX OencTBuii B LlenTpansHoit Asum» (dymante, 2009 r.,
Ocrtepa, HATO); MexayHapomHas  HAayYHO-TIDAKTHYECKass  KOH(EpEHIHS
«[ToBBIIeHNE TIOTEHIIMAIA O0IIECTBA, HAYKN M HENPABUTEIBCTBEHHBIX OPTaHU3aINN
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IO OXpaHe OMOJIOTMYECKOro pa3sHooOpasus M OXpaHe OKpYXKalouleld cpeab»
(Qymanbe, 2011 T1.); MeXIyHapogHas HayJHO-TIpaKTHYecKas KOH(epeHIus,
nocBsamenHas  20-metuto  [ocymapcTBeHHOH — He3aBHCHMOCTH  PecryOnmkm
TamxukucTad u S5-metnio DHepreTHdeckoro MHCTuTyTa Tamkuknctana «Hayka u
SHEepreTuka Ha COBpeMeHHOM dTare» (Aymanoe, 2011 1.); MexxayHapoHas HAYIHO-
MpaKTHIECKast KoH(pepeHIHs «KomrurekcHoe HCTIONIB30BAHUE BOJIHO-
SHEepPreTHIecKux pecypcoB B LleHTpampHONH A3MM B YCIOBHSX TNI0OANBHOTO
u3MeHeHus1 kiumara», ([Jymanoe, Tamkukucran, 3-4 nexadbps 2020 r.) U apyrux
peueH3upyemMbIX KypHaiax, pekomenayemblx BAK npu Ilpesunente PecryGnuku
TamxukucTaH.

Iy6aukannn mo teme aucceprammu. Ilo pesynbratam wHccieqOBaHMS
omyonukoBaHbl 20 HaydHBIX crarei, B TOM uucie 9 crareil omyOJIMKOBaHBI B
KypHanax, pekoMeHnoBaHHEIX BAK mpu [Ipesnnente Pecniyonukn TamkukucTaH u
1 matent Ne TJ 1408 ot 27. 02.2023 u 1 yuebHOE OCOOHE.

Crpykrypa M o0beMm auccepTanmu. Jluccepranusi COCTOMT M3 pa3zeioB,
«BBenenne», «OOmee omucaHne padOTH», YETHIpEX IJIaB, pasziena «BwIBogsD» ¢
nozapasnenamu «OCHOBHBIC HAay9HBIE PE3YNbTaThl JUccepTannm» n «Pexomennaim
0 MIPAaKTHYECKOMY HCIIOIB30BAHHUIO PE3YIbTaTOBY, paszena «CIHCOK JINTEPaTyph»
C noapasaciiaMunu «HepequL HCIIOJb30BAHHBIX MCTOYHHKOB» M «CIIHCOK Hay4YHBIX
myOJIMKaIUi coucKaTes y4eHOol CTeeHmn.

O6umii o6veM IuCCEepTalUU COCTOMT M3 153 CTpaHMIl KOMIIBIOTEPHOTO
TEKCTa, COCTOUT U3 135 MCHOB30BaHHOMN JUTEPATYPhl U CONEPKUT 32 PUCYHKOB U
23 tabnuu,.

OCHOBHOE COJEPKAHUE JUCCEPTAIIUU

Bo BBeneHuH 00OCHOBaHA aKTYaJIbHOCTH TEMBI JHCCEPTALMOHHOW pabOoTHI;
OnpezeleHsl Iedb W 3aadd  WCCIEJOBAaHMSA; C(HOPMYIMPOBAHbI OCHOBHBIC
3alMINaeMble TOJOXKEHWs, HaydHas HOBM3HA UM IIPAKTHYECKOE 3HAYCHHUE
MOJYYCHHBIX PE3YJIbTaToOB; IPUBOAUTCSA OOIIAs XapaKTepUCTHKAa M CTPYKTypa
paboThI; MpHUBEIEHB! KPaTKOE COAEPIKaHHE TUCCEPTAIMOHHONW PabOTHI; MPUBOIUTCS
cBesieHus 00 anmpoOaIuy 1 JINYHBIA BKJIaJ aBTOPA.

B mnepBoii riaBe mnpoaHaNM3MPOBAaHBI XapaKTEPUCTHUKH BOJHBIX PECYPCOB
Pecrry6imkn TamkuknucTana B pa3IUIHBIX IPUPOIHBIX YCIOBHAX.

TamKuKUCTaH — CTpaHa, PAacHOJOXEHHAas B IIGHTPE KOHTHHEHTA, W HMeEeT
HaVMEHBIIYI0O TeppUTOpHIO cpexn cTpaH lleHTpanbHoit As3um. OHa HaxomuTcs B
FOro-BocTouno#t wacTu pernona mexay 36°40" u 41°05' N, u 67°31" u 75°14" E.
Oxono 93% ero TeppUTOPUHM MOKPHITO TOpPaMHU, MPUYEM IIPUMEPHO IIOJIOBHHA
TEPPUTOPUHU HaXOAUTCs Ha BeicoTe Ooitee 3000 MeTpoB.

B ropax Tamkukucrana OepyT cBoe Hadalo KpylnHeHmne pekun AMynaphbs,
[sumk, Baxm wu 3epaBumian (tabn. 1). «B cxeme ¢usuko-reorpaguueckoro
palioHupoOBaHMsS TeppUTOpHIO Ta/PKUKKCTaHA MPUHAITO pas3fieNisiTh Ha IATh
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ocHOBHBIX oOnacteii: CeBepublii Tamkukucran, Lentpansueiii Tampkukucran, FOro-
Banannbiit Tamkukuctan, 3anaausiii [lamup u Boctounsrit [Tamupy. [1, ¢.114].

Tabsuna 1. - OcHoBHBIE pekn TaKUKHCTaHA

Kpynseiimme pexn JliiHa BogoTOKa, KM
Awmynapes-TIssamK 1415-921

3epasiran 877
Bapranr-Mypra6-Okcy 558

Baxm 524

Kadupauran 387

«OCHOBHYIO THAPOTpaUIECcKyIO CeTh pernoHa popMupyoT peku baprasr (¢
nputokoM ['ynapa), Banu, fAsrynem, I'yat (¢ mputoxom Illaxnapa), a Taxke Baxi,
KOTOPBIE OTIMYAIOTCS BHICOKOW BOAHOCTHIO U 3HAYUTEIBHBIMHU YKIOHAMHE pycei» [5,
c.132].

«[IpongykTel pa3pymieHHsT TOPHBIX MOpoJ, oOpas3oBaBIIMECS B JaHHOM
MPOLIECCE, MOBEPXHOCTHBIMM BOJAMHU CMBIBAIOTCS B MOpS M OKEaHbl, /€ CO
BPEMEHEM MPEBPALLAIOTCS B MOILHBIE CJIOU OCaJOUYHBIX OTIOXKeHUI» [10, c.24].

«AHanmu3upysi XUMHUYECKHH cocTaB BOJX pPeku TaKMKUCTaHa, CIEoyeT
OTMETHTh, YTO HaAMOOJbIEEC W3MEHEHHE KOHIICHTPALMH PACTBOPEHHBIX BEIIECTB
MPOMCXOIUT B BECEHHMH INEpHOA, KOIJla MHTEHCHBHOE CHETOTasHHE HPUBOIUT K
PE3KOMY OMPECHEHHUIO PEUHOTO CTOKa» [34, ¢.96].

Bo Bropoii rjaBe  ucciIelOBaHbl  NPUPOAHO-KIMMATUYECKHE U
THIPOJIOTHYECKHE YCIOBUSA (OPMHUPOBAHMSA THIPOXUMHYECKOTO COCTaBa BOJ
IOxHoro TamxukucTana.

UccnenoBanusi 1NOKa3bIBalOT, YTO KAYE€CTBEHHOE YJIYYIIEHHE CHUCTEMBI
BOJIOCHAOKEHHSI W CAaHUTAPUH MO3BOJSIET CHU3HUTH 3a00JIEBACMOCTH IHAPCHHBIMU
OonesnsmMu Ha 20-26%, a BBIOJTHEHWE DIIEMEHTAPHBIX THTHCHHYICCKHX HOPM,
BKJII0Yasl PETYISIPHOE MBIThE PYK, - Ha 35%.

«KoMmiekcHbIE MOHUTOPHHT KOHTPOJHMPYET, 4TO KAa4eCTBO U COCTOSHUE
BOJIHBIX pecypcoB PecnyOmmky TapkukucTaH B BEPXOBBSIX XapaKTepU3yeTcs
HU3KOM MUHEpajgu3alKeil U BBICOKOM YHCTOTOM, OJHAKO B XOJE TEYEHUs
YBEJIMYMBACTCSI AHTPOIOT€HHAs HArpy3ka, TpeOylomas yCHWJICHHS CaHHTapHOTO
KOHTpOJIsI» [65, ¢.56].

«CoBpeMeHHBIE JOCTIDKEHHUS B 001aCTH HKOJIOTHH M YIIPABICHHUS BOIHBIMH
pecypcamMu TO3BOJISIFOT BHEAPHTH 3aMKHYTBIE CHCTEMBI BOJIOIONB30BAaHHS, HYTO
CHI)KAeT AaHTPOIIOTCHHYIO Harpy3Ky Ha IpPHPOJAHBIE BOIOEMbI M CIIOCOOCTBYET
COXPaHEHMIO X OMOJIOTHYECKOT0 pasHoobpaszus» [72, c.114].
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BogHble pecypc bl Taccpros
6acceina Apanhcrora Mops Aosecuos ey

KA3 AXGCTAH

Awmynapes - oqHa W3 KpynmHeHmmx pek LleHTpamsHOW Asmm Oeper Hawyaio OT
ciusHus pek Baxm wm [IMHIK M TpoTeKaeT MO TEPPUTOPHUH YETHIPEX CTpaH -
Tamkukuctana, Adranucrana, TypkMeHHCTaHa ©  Y30eKucrama -  oOrmieit
MpoTsuKEeHHOCTHIO 1 415 kM (puc. 2). Ha mpotspkennu mepoix 180 kM pexa AMymapbst
MHUTaeTCA 33 CYET KPYIHBIX IPUTOKOB.

KA 3 AXCTAH
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oKa6yn

Pucynok 2. - Bacceiin pexn AMynaapbs. [73].

B mpuroxax AmymappH pacxonx BOABI MOBBIIIACTCS OOBIYHO B MapTe MecHIle,
KOIJla IIPOMCXOJWUT TasHUE CcHera. B 3ToT mepuop Moryr HaOmrofgarcsi Takke
HABOJHEHUs, KOTOPBIE TOXKE SIBISIFOTCS PE3YyNbTaTOM TasHUs CHera. I1uk pacxomoB BOJbI
B AMyznapbe NPOMCXOAWT B MEPUOJ C MIOHb IO aBIyCT, JIETOM, KOrJa HauOosiblee
TasiHAE U CHETa U JIbJIOB.



B Kembkax cpemmmii pacxon Bomsl coctamser 2 000 mY/c mwmm 63 kM /rox.
MyTHOCTB BOzIbI B peke AMynapbsi okoiio 3,3 Kr/M. Cpenn pex MHpa HeperyIHPyEeMBIi
cOpoc pexn AMyaapbH OJIFH U3 CAMbIX BRICOKHX H cOCTaBiIsIeT 210 MITH TOHH B TOI.

Ipu cmstarm pex [lamup, Oepyreit Hagano u3 o3epa 30pKyis U BaxoHmapbs
obpazyercst peka I[IaHmk, KoTopas mpoTekaeT Mexay Mcmamckoit PecmyOmikoit
Adranncran (eBwii  Oeper) u TamkwmkucranoM. [lmommame OacceliHa KOTOpPOTO
cocrasmser 114 000 kB. kM, a qmiHA pekn 921 kM. Pacxon Bozbl B 3T0# peke B cpeaHeM
cocraeisiet 1000 m%/c. [Tnomans 6acceitna peku coctanisier 14,84 ThIC. KB. KMZ, a

B Tperbeii riaBe nNpuUBENCHBI OCHOBHBIE PE3yJbTaThl AMCCEPTALMOHHON
paboThI ¥ UX 00CYyKICHHE.

B paccmarpuBaemyro 00macTb BXOAAT Ipearopbs [uccapckoro u
Kaparerunckoro xpeOTOB, 4acTH4YHO Tpearopbs Baxmickoro xpebraHa 3amane
rpaHuner obmactu ciuyxuT xpeber babGa-Tar, Ha rore morpaHWYHBIE PEKH AMY-
Hapbs u [Taamx

K A, 3VA X G T A H

> o
- Tatu
b -
61 4

TAOXMUWKUCTAH

® flywaube JOHEVAEBATPMA -

Pucynok 3. - Kapra pexu Coipmapss [79].

Peka Ceipnapbst siBAsieTcss OIHOM M3 KpYNHEMIIMX BOAHBIX apTepui
HentpansHoit Azuu. Ilmomane e€ OacceliHa COCTaBIsET OKOIO 462 THIC. KM?, W3
KOTOPBIX 223 THIC. KM? IPUXOAATCS Ha TOPHYIO YacTh. OO0Imas NpoTsHKEHHOCTD PEKU
ot ucrokoB Haperaa 1o ycths mocturaet 2670 kum (puc. 3). OHa 6epér cBoe Hadaio B
JKUBOIMUCHOH Pepranckoil 1oI1He, B MECTE CIUSIHUS ABYX MOIIHBIX pek — HapeiHa u
Kapanapsu. Ilupuna pexku mpu BBIXOAE U3 JOJIMHBI JOCTUIAeT BHYIIUTEIbHBIX
pa3mMepoB — 10 15 KMIOMETpOB, HATOMUHAS CKOPEe 03epo, YeM PEKy.

B cBoeM HIDKHEM TedeHHH, OCOOEHHO BO BpEMS BECEHHHX ITOJIOBOIAMHA M
00pa30BaHMs JIEAOBBIX 3aTOPOB,. JTOT TMPOIECC D3PO3UHM W aKKyMYJSAIMH Ha
OPOTSDKEHWH  BEKOB  (OPMHUpOBAN  JaHAMA(PT TMPHIETAIONIMX  TEPPUTOPHH.
IIpubmmxasce k Apanbckomy Mopio, CreIpJapesi pa3BETBIIETCS Ha MHOXECTBO
PYKaBOB M INPOTOKOB, 00pa3ys oOmmpHyo neipTy. K cokaieHuro, B IMOCIEIHUE
JECSTUNETHUS JieNIbTa 3HAUUTENIBHO COKPATUIACh U3-3a MaJeHHs YPOBHS ApallbCKOro
MODsl, BBI3BAHHOT'O MHTEHCHBHBIM 3200pOM BOJIBI TSl OPOIICHHS.
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Pucynoxk 4. - Cxema pacnonoxxenusi 6acceitna pexu KapupHuran
Ha Teppuropun TampkukucTana

B cpenHem TeueHHMM peka NPOXOAMT yepe3 Oosiee IIMPOKUE MPEArOpHbIC
JIOJINHBI, T/Ie TEICHUE CTAHOBHUTCS MEHee OypHBIM U OoJiee CIIOKOMHBIM, YTO CO31aeT
OnaronpusATHBIC YCIOBUS JUIS CEIbCKOTO XO3SHCTBA.

Kmumatnaeckue ycmoBus B Oacceitne pekn KapupHuran MoXHO
XapaKTepu30BaTh KaK pPE3KO KOHTHHEHTAJIbHBIE. OJTO O3HAYaeT, 4YTO 37AeCh
HaOII0Jaf0TCs 3HAYNTEIBHBIE CE30HHBIC KOJIEOaHuUs TeMIIEpaTyphl M OCAAKOB.

«XapakTepusys reorpaduio u BomHsle pecypcbl FOkHoro Tamkukucrana,
HEoOX0MMO BBIIEIUTH OacceliHbl pexku Baxin u KadupHuran, KoTopbie sBISIOTCS
UCTOYHHMKAMH OpOILEHUS W THUAPOIHEPIeTUKH B IaHHBIX pErHoHax, oOnanas
3HAYUTEBHBIM 3a11acoM, (POPMUPYIOLIMMCS B BBICOKHX 30HaX» [87, ¢.214].

n
120 xkm o
=
s ’ 2 L. 23 % 27 =
K 7 " " B
g
IP-Kamu% P. Capfo — P, Kad an
- & 10, 2 S 21
4 s 1 1% 20
23" 24

1 — O6u caden; 2 — O6u 6ap3anry; 3 — 3apkamap; 4 — XoHaka; 5 — Maxankymu; 6 —
Cop0yr; 7 — CeBunapa; 8 — Cypxo0; 9 — Maracu; 10 — Banu; 11 — ToBamm; 12 —
Asnoir; 13 = Capgan muéHa; 14 — Aspexk; 15 — [Tangema; 16 — O6u €c; 17 — Maros;
18 — Be3 nazapanus; 19 — fAxkaden; 20 — FOmoc; 21 — Cemerany; 22 — Bap3o00; 23 —
Unsxk; 24 — Xanaka; 25 — be3 Hazpanust; 26 — KypykcoBkan; 27 — Ouiu.
Pucynoxk 5. - 'nnporpagpuueckas cxema Oacceiina p. Kadpupauran
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B pesynbraTe MOTYT BO3HHKATH HABOJHCHUS, a TAKIKE 3aMJICHUE PYCJIa PEKH.
PacTuTesnbHBINA MOKPOB UIPAeT KIOYEBYIO POJIb B PEryIHUPOBAHUU ITHX MPOLIECCOB.
«B pasmene MeTeopoJOTHYECKHE HAOMIONCHHS MO ICHTPAILHOMY PErHOHY
pecnyOoNnuKH  W3MEpSIIOTCS  CPelHHE TEeMIepaTypbl BO3IyXa Ha OCHOBHBIX
MereocTaHIusax B Oacceitne KadupHurana, BKIIOYas JaHHbIE Ha CTAHIHAX
Nyman6e, SlBan u AfiBaHmIX 32 BeCh Miepruo HabmoaeHuin» [91, ¢. 118].

Bonbiast yacth OCaJKOB BBINAJACT B 3MMHE-BECCHHUI MEPUOJ C BECHBI 110
OCCHHU, TOCTUTas TUKa B MapTe u ampere. JIeToM KOJIU4ecTBO 0CaJKOB MUHUMAIHO,
U B HEKOTOPBIX PErHOHAX HAOJI0JacTCs 3acyxa.

Ta6aumna 2. - CperHeMecsIHbIC TEMIIePaTyphl BO3AyXa Ha KITFOYEBBIX
MeTeoCTaHIMsIX B Oacceline pexu KadupHuran

Mecsubl

TMC vl w]| v w \1' YI' X | x | xi >i'
Daisaba | 12 | 2.3 | 8.2 | 13, | 18, | 23, 25, | 20, | 15,

1 117 |9 |s5|65]2 |22 15| 1 |89]34
Maixyp | - | - |04 |62 | 1L |65 |18 |18, | 14, | 78 | 1, | &
a 68|38 5 |5 |95|85|75|25| 3|8 |%
Tyman6 | 3.4 | 53 | 11, | 16, | 2L, | 26, | 28, | 27, | 22, | 15, | 95 | 5.1
e 9 | 6 68| 8 |22|3 |43| 1 |28/37| 5] 6
Wearba | 3.9 | 61 | 12, | 17, | 23, | 28, |31, | 30, | 24, | 17, [ 10, | , ¢
it 116 [55|69|34|83|28|35|12|23/14]%

5061113, |19, |23, |30 |32 |30 |25 |17, | 10,

Altsazoe | "t 5 1 4 | 81 | 11 |65 | 8 | 12 | 75 | 63 | 22
XomxKa

- - 13, | 18, | 22, | 21, | 17, | 10, -
Obu 311421827 0 1| 7|3 4a|%] o1
rapm

B cBa3u ¢ atum peka KabupHuUron octaércs BaKHBIM OOBEKTOM IS
HAy4YHBIX HUCCIICJIOBAaHWA M Mep 1O OXpaHe OKpyxkaromeh cpensl. DddexTuBHoe
yropaBjieHue e€ pecypcaMu CIOY)KUT 3HAYUMBIM (DAaKTOpOM Uil  YCTOHYHUBOTO
Pa3BUTHSI PETUOHA ¥ MOBBIIICHUS YPOBHS )KU3HU MECTHOTO HACEIICHUS.
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PucyHnok 6. - CpenHemMecsayHoe pacnpeielIeHue 0CaIKoB B 3aBUCUMOCTHU OT
Ppa3IHYHOM BRICOTHOH 30HHI OacceiiHa p. KadpupHuran

«'maponornyeckne XapakTEpPUCTHKN OacceliHa BKIIIOYAIOT CPETHEMECSIHBIC
3HAUYeHUsA pacxomoB Boasl B peke KadupHHUran, KOTOpbIE JEMOHCTPHPYIOT
BBIPAKCHHYIO CE30HHOCTh C MAKCHMYMOM B NIEPHOJI BECEHHE-JIETHETO CHETOTASHUS
¥ YCTOWYMBBIM MHHUMYMOM B 3UMHHE Mecsb [93, ¢.74].

B BepxoBBAX M TNPUTOKAaX peKa XapaKTEPH3YyeTCsl OBICTPBIM TCUCHHEM H
MaJIol MUHepaJM3alyedl BOJbI, TOT/Ia KaK B HI)KHEM TEUEHHH HaOII0aeTCsi pOCT
COJIECOJICP)KAHUSI U CHIIKEHHE CKOPOCTH ITIOTOKa, OCOOCHHO B IEPUOA HH3KOTO
BOJIHOTO CTOKA.

«Jlnst aHanM3a THAPOJIOTHYECKOrO PexHuMa O0ECHEeYUTh CPeJHEMEeCsuHbIe
TeMIlepaTypbl BO3/lyXa Ha KJIIOUEBBIX MeTeocTaHIusX OacceliHa KadupHurana, 4ro
HeoOxoauMo s pacyeta 3(p(HEeKTHBHOCTH CHETOTASIHUS M IIPOTHO3UPOBAH S 3ar1aca
B BeCEeHHe-JIeTHUI epuoay [96, ¢.92].

Qad/c

500
430

1 2 3 4 5 ] 7 b 9 10 11 12 t, Mecasr

Pucynox 7. - l'onoBas kpuBas croka peku Kadupuuran
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B wurore, Bce ortu  daktopel —  penbed,  PACTUTEIBHOCTH,
CEIIbCKOXO3SIMCTBEHHAsA JIESTENBHOCTh, TIJIOOANbHOE TIOTEINICHHE W Pa3BUTHE
MH(PACTPYKTYpBHl — OKa3bIBAIOT KOMIUIEKCHOE BO3JECHCTBHE HA BOJHBIE PECYPCHI

Gacceitna pexu Kadupuuran. [96, 97]
Tabsuna 3. - OCHOBHBIC aHTPOIIOTCHHBIE NCTOYHUKHU BO3IICHCTBHS Ha
BOJIHBIE pecypchl OacceiiHa p. Kadupanran

HcTouHuk Bo3aelicTBHS

XapakTep Bo3ielcTBHS

IIpumepbl 00bEKTOB

Cenbckoe X03sCTBO

COpoc CTOYHBIX BOJ| € OCTaTKaMHU
ya0OpeHuii 1 MEeCTHLHIOB

VppHraiiiOHHbIE CHCTEMBI,
(hepmepckue xo3siicTBa

HpOMI)IIHIICHHOCTB

3arpsi3HEHNE TSOKETBIMU
MeTajIaMH, HeTeoTXoAaMu

3aBojbl, HedTebasbl,
[POMBILICHHBIE 30HbBI

KommyHanmbHO-0BITOBEIE
CTOUYHBIE BOJbI

MukpoOHOIOrHIeCcKoe H
OpTaHUYECKOe 3arpsI3HEHNE

KananuzanuonHsle cOpOChI U3
TOPOOB U MOCEIKOB

T'opHOpyHas fesATeNbHOCT

3arps3HeHHe BOJ PyIHBIMU
OCTaTKaMH, TSXKEJIbIMU
MeTalIaMi

Kapbepsl, oOoraturenbHble
(habpuxu

CTpOoUTENbCTBO U
HH(PaCTPyKTYpHOE pa3BUTHE

VMeHbleHre GUITBTPALMOHHBIX
CITOCOOHOCTEHN BOTOHOCHBIX
TOPH30HTOB

Jloporu, IIOTHHBI, 3aCTPOMKa
Oeperos

Jleco3aroroBka 1 BEIpyOKa

IoBbiIEHHE 3PO3UH TTOYB,
3amMIICHHE PYCEll PeK

HesakoHHbIe U HEYCTOHYMBBIE
BBEIpYOKH

Typu3sm u pexpeanust

JlokanbHOE 3arpsasHeHue, copoc
Mycopa U OBITOBBIX OTXO/IOB

30HbI OTAbIXa, KECMIIMHTHA

IporsoxenHocTh pexku KadgupHuUron cocraBiset okoio 387 KHIOMETPOB, 9TO
JIENaeT €€ BaXKHBIM THIPOJIOTUYECCKAM OOBEKTOM B PETHOHE, TIE BOJA SIBICTCS
IeHHBIM pecypcoM. BomocOopHblit Oaccefin twromanpo 11 600 kBagpaTHBIX
KAJIOMETPOB MOpakaeT CBOMM MacIITadOM M pa3HOOOpa3sweM MPHUPOIHBIX 30H — OT
CYpPOBBIX 3aCHEXEHHBIX BepIIMH [ Hccapckoro xpedTa /10 CIOKOWHBIX PaBHUHHBIX
Y4aCTKOB.

Peka Geper Hauasio BRICOKO B TOpax, B 3amaHoi yactu xpeodra ['uccap, cpeau
KPYTBIX CKaJl U 3aCHEKCHHBIX BepinH. B BepxHem Teuennu KadupHuran npeacraer
nepes HaMH Kak THUIWYHAs TOpHas peka — OypHas, ObICTpasi, C Y3KUM, U3BHIIUCTHIM
pyciioM, MIPOKIIABIBAIOIINM cebe MyTh Yepe3 CKAINCThIC yIIenbs. Peka HeceT B cebe
MOIIIb TOPHBIX MIOTOKOB, €€ BO/IbI KPUCTAIBHO YHCTHI U JieasHbl [102, 103].
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TMAPONOrMYECKUE XaPAKTEPUCTUKM Ha peKe KadmpHUraH Ha rugponocTy TapTku

700
§ 600
7 500
400
g 300
g 200 I
& 100
o Mlem WS L L B m m m
I [ [T v v ViV v | X Xl Xl
mCpeps| 57,2 | 67,3 | 125 | 261 | 397 | 378 | 261 | 127 | 691 | 60 | 62,5 | 60,1
Hau6 | 942 | 112 | 310 | 487 | 592 | €29 | 452 | 261 | 126 | 115 | 117 | 115
Haum| 449 | 46 | 57,7 | 127 | 186 | 198 | 114 | 484 | 344 | 431 | 442 | 426

Pucynok 8. - 'maporpaduueckas kapra 6acceiina peku KadupHuran ¢ ykazaHuem
OCHOBHBIX IIPUTOKOB U T'HIPOJOTHYECKHUX [TOCTOB

Hunexce 3arpsizsHenus Boabl (U3B). PacueT uHmekca BOIOMOTPEOICHUS IS
MOBEPXHOCTHBIX BOJ BBIMONHACTCS TOJBKO JUISI CTPOrO OrPAaHMYEHHOTO YHCIA
KOMITOHEHTOB. KoIM4ecTBO aHanM30B, HEOOXOAWMBIX IJISI ONPENENICHHUS CPETHETO
apu(HMETHIECKOTO, TOJHDKHO COCTABIATh HE MeHee deThipex [123, 124].

JanHpIii  wHIEKC (MHOWKATOp) SBIAETCS  TUNWYHBIM  AAJUTHBHBIM
KO3((GUINEHTOM ¥ TpEACTaBIseT CcOOOH cpeaHee 3HAYCHHE TPEBBIIICHUS
IpeseNbHO AOMYCTUMOM KOHIeHTpanuu 3arps3Hstomux semects ([I1K) st ctporo
OTrPaHUYEHHOI0 YUCIIA OTACIbHBIX KOMIIOHEHTOB:

13B = © En ¢
N J TIIK;
1=

C; — u3MepeHHast KOHIEHTPAIKS i-TO BELIECTBA,;

[TAK; - npenenbHo nomycTuMas KOHIEHTPAIWMS TS IATHEBON BOIBI;

N — YHUCIIO OKa3aTeNeH.

Hamu Opimm aHanmu3mpoBaHbl 00pasibl ¢ MOMOIMIBIO JTa3€PHOTO M30TOITHOTO
ananuzatopa Picarro L2110-i, W30TONHBIE COCTaBIISIOIIME BBIPAXKEHBI B
OTHOCHTEJIbHBIX ETUHUIAX:

8 X= (Rop/Rer — 1) -1000%

rae R - m3oronos Boxopoxa (2H/1H) mmn kucinopoza (*°0/*°0) B mpo6e (mp)
u cragaapre (cr), X - u3oron. Bennunna curma (8) mokas3sIBaeT, HACKOJIBKO Mpoda
obemnena (6 <0) wmm obGoramena (0>0) TsDKEIBIM HM30TONOM OTHOCHTEIHHO
cranzapra (6=0).

Boutn  ycTaHOBIIEHBI OCaJKOOTOOPHMKM BO JBOpe MHCTHTYTa BOJHBIX
npobisiem, rugposHepreTukn u skonorun HAHT (nmox nomepom 3883600). beumn
coOpaHBI OcajIKH, Mocie 4ero orchutaeresi B Beny, ABcrpuio, B taboparopuio GNIP
IAEA mu1st m3mepenus crabuibabx m3otonos 8°H, §'%0 u pagmoaktisHOro usoroma
8°H. Taxoke Hamu AQHAIM3MPOBAJIIMCH NMPOOBI OCA/JKW HA M30TOIHBIH COCTaB 8°H u
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50 B uHcturyre [4-A].  PesynmbTaThl HM3MeEpeHHMH HM30TOIHOTO  COCTaBa
CpeIHEMECSIHBIX 0Ca/IKOB, BRIMABIINX B Topoxae ymanbe B okta0pe u Hosi0pe 2018
roja, MpuBeACHHI B Tabmwue 4.

Tabauna 4. — V30TonHbIe XapaKTEPUCTHKH CPEIHEMECSIHBIX OCaIKOB, BEHITIABIINX B
okTsi0pe 1 HosiOpe 2018 roma B ropone dymanbe.

Mecsin, rox Pacnosoxenue %o ’H d-excess
UBILIDOu>
10.2018 HAHT -13.51 | -90.1 18.0
UBILIDOu>
11.2018 HAHT -11.45 | -70.5 21.1

V3MeHeHre U30TOMHOTO COCTaBa B MPHUPOIHBIX BOAAX OOYCIIOBICH TEM, YTO
MPOKMCXOMUT TMpolecc (pakuuoHHpOBaHWE BO Bpemsi (a3oBbIX mepexoaoB. B
MPUPOJHBIX YCIOBHUSAX HAMOOJNBIIEMY (PAKIMOHUPOBAHHUIO MMOBEPTAIOTCS H30TOIIBI
Bogoposaa (H). Mcmapenue BOJbI MPUBOJUT K CHHTE3y H30TOMOB (C YBEIHYCHHUEM
OTHOCHTEIILHOTO COJCPKAHUS 50 u 6°H B KUAKOH dasze).

Pe3ynbTaTtbl aHanu3sa crabunbHbix nzotonos & 20 n § 2H

5180, % no 6acceitHy p. KopupHuxoH, 2018-2019r.
12 11,5 11 10,5 -10 95
w - & maii 2018r.
A -ﬁ:—l& = 67
Y @ = B vonb
o
X o / 2018r.
] 72
7 oKTAOPL

/ 2018r.
/ 7 oML
X/ 8%

PucyHok 9. - Pe3ynbTaToB uccienoBaHus cTabMIIbHBIX H30TONOB 110 p. KodupHuran
(2018-2019 romsr)

ITo cpaBHenuto ¢ p. Dok, W30TONMHBINA coctaB p. Kadupruran nerdge, dro
yKa3bIBaeT Ha To, uTo p. Kadupuuran 6eper Hayaio u3 60yiee BHICOKUX HCTOYHUKOB
BOJIBI, U€M P. DIIOK.

VYnensnas npoBoaumocts  (Cond) BoOabl  HampsMyl0 — 3aBHCHUT  OT
KOHIIGHTPAallUd PAcTBOPEHHBIX COJIeH. Y[elbHas 3IeKTPONPOBOAHOCTh BOJBI
3aBHCUT OT TEMIIEpPAaTyphl, COCTaBa coledl M uX KoHueHTpauuu. Ha pucynke 10
MOKa3aHbl Pe3yJIbTAThl YAEIbHON MPOBOAUMOCTH 32 TPU CE30HA.

o 201

Q7
T
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Pucynoxk 10. - Pacnipenenenue ynenbHOW NPOBOAMMOCTH B 3 ce30Ha

Cample HU3KHE 3HAYCHUSI yEIbHOW MPOBOJUMOCTH OBUTH 3a(hMKCHPOBAHEI B
obpasmax 6, 15 u 34 Oacceitna peku Kadupnuran, coctaBu 249—320 mrCwm/cMm,
TOrJla Kak camble BhICOKHME ObUIM OOHapyxkeHbl B oOpasmax 9, 18 u 37 mxamoara
YopskkopoH, rae 3HaueHus pocturi 1758-2060 mxCm/cm. Kak BuIHO u3
TaONHIpI, OOJNBIIMHCTBO 00pasios XapaKTepU3yIOTCs BBICOKOI
3JIEKTPONPOBOTHOCTHIO, YTO OOYCIOBICHO IOBBIIICHHOW KOHIICHTpAIMEH COJICH.
BeposiTHO, 3TO CBS3aHO C aHTPONOTCHHBIM BO3JCHCTBHEM B OacceliHe peKH
Kajupruran [4-A]. Kpome Toro, mcmapeHne W YMCHBIICHHE NPUTOKA BOJIBI
OKa3bIBAIOT CYIIECTBEHHOE BIIMSHHWE HAa KOHLEHTPALHMIO COJICH, TNPUBOIS K ee
YBEIHMUYCHUIO.

Tadauna 5. - Ce30HHBIE THAPOXUMHUYECKHE TTAPAMETPHI PEK I0XKHOTO

Tamxukucrana [133].
Tokasares Pexu 3uma | Becna | Jlero | Ocenb | En.
(AuB) | (Anp) | (Mronp) | (OkT) | u3M.
DS Baxm 450 320 | 280 | 400 | wr/x
(MuHEpanH3anus)

TTsaamx 380 290 250 360 M/
KagupHuran 410 300 270 380 MI/1

pH Baxm 74 |13 7.2 7.4 -

TTaumx 7.5 7.4 7.3 7.5 -

Kadupauran 7.3 7.2 7.1 7.3 -
Ca?* Baxm 60 45 40 55 MT/7
TTsmmK 55 40 35 50 MI/71
Kadupuuran 58 42 38 52 MI/J1
Mg?* Baxu 25 18 15 22 MI/J1
TTaumx 22 16 14 20 MI/1n
Kadupauran | 24 17 15 21 MI/1
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IIpoodonscenue madauyvl 5

Na* Baxiu 15 12 10 14 MI/7
Tstamx 13 10 8 12 MI/J
Ka¢upuuran 14 11 9 13 MI/J
HCO; ~ Baxiu 220 180 160 200 MI/7
[samx 200 160 140 180 MI/J
Kadupauran 210 170 150 190 MI/J1

Bo 4yerBepToOii I1aBe NPOAHAIM3UPOBAHBI CE30HHBIE TI'MIPOXUMUYCCKHE
0COOEHHOCTH U JIaHa OIICHKa KadecTBa BOJ KyrsiOCKo# 30HBL

VYuurteBas aKkTyaJbHOCTH M CBOEBPEMEHHOCTb NAHHOHW TEMBI, MBI IPOBEIU
HCCIIEIOBaHHE XUMUYECKOIO COCTaBa MOA3EMHBIX BOJI MaCCOBOTO BOJOCHAOKEHHMS B
Kynsa0ckoii 30He, UCTIONB3ysl B KadecTBe MpuMepoB pp. Tebanait m Momupax (puc.
4.1).

[IpoObl BoOmbI OT pek, AN aHaiW3a Ha 3arpsA3HEHHOCTh OTOWpanu B
cootBerctBH ¢ ['OCT P 51592-2000 u xpaneHue mnpoO BOIBI TPOBOIWIH B
cootBercTBUM ¢ TpeboBanusmu ['OCT 17.1.5.01-80.

Hwke (B Ttabnuue 6) nNpUBENEHBI pE3yJbTaThl XMUMHUYECKOTO aHalM3a
MPUPOJHBIX BOJ BBHIIIEYNOMSHYTBIX HUCTOYHUKOB. Kak IMOKa3bIBalOT Pe3yNbTaThl,
HECMOTpS Ha HE3HAYMTEJILHBIC PACCTOSTHUE MEXILy STUMH JBYMS HCTOYHUKaMU (2,5-
3,0 kM), Boma p. Tebamaii comepKHUT 3HAYUTENILHO OoOJiee BHICOKHE YPOBHH
CyNb(GATHBIX, XJOPUAHBIX U HUTPATHBIX HOHOB IIEJIOYHO3EMEIBHBIX METa/LIOB [2-
Al.

CrenyeT OTMETHTh, YTO YCTAHOBJECHHE OCOOCHHOCTEH (akTopa BIIUSHUS
MIOBEPXHOCTHBIX BOJ Ha XUMHUYECKHH COCTaB IOJ3EMHBIX HCTOYHUKOB MacCOBOTO
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BOJIOCHA0KEHHS SIBJISICTCS] OJJHOM M3 aKTyaJIbHBIX IPOOJIEM B YCIIOBHAX INI00AIBHOTO
M3MEHEHHMS KJInMara 1 (JOpMHUPOBAHHE TABOJIKOB, CEIEH M HABOIHEHUI.

Tabauna 6. - Pe3ypTaTsl XUMHYECKOTO aHAIH3a MTOI3EMHBIX BOJI
Kymnsa6ckoii 30861 XaTnoHckol obnactu Pecry6miku Tamkuknuctan

HanmenoBanue Ha3Banue ncrounuka
oKazaresien

Mowmmupak | Tebamnaii
3anax (B Oayuiax) 0 0
[TpuBkyc (B 6amnax) 0 0
IIBeTHOCTH (B Oasiax) 0 0
[Ipo3paunocTs (cM) >30 >30
MyTHOCTB (MI/aM°) 2.5 0
AxTuBHas peakims (pH) 8.1 7.35
JKectkocTh (MI.9KB/1T) 4.15 6.1
[IenouHocTh (MI.9KB/1) 4.4 51
Xaopugsl (Mr/1) 9 315
Kanpnuii (Mr.oKkB/1) 1.05 3.7
Marnwuii (MT.9KB/11) 3.1 2.4
Cymma K+Na (Mmr.5kB/1) 1.75 2.55
CynbsgaTs! (Mr/) 59.95 132.66
Cyxoif ocTaToK (Mr/1) 316.0 492.0
AmMmuak (Mr/i1) H/OOH H/OOH
Hutputs! (Mr/m) H/OOH H/OOH
HutpaTts! (Mr/m) 7.29 22.32

Munepanornyeckui u XUMHUYCCKUI aHaIMN3 cyxoi OCTaTOK,
(hopMupyOIUXCs TMOCIIe YyIapUBaHUS, OKa3bIBACT 3aMETHBIA BKJIAI B TIOTIOJHEHUE
HHPOPMALMU O XHMHUYECKOM COCTaBEe HCCIEAyeMBIX BoA. B Tabmumax 7 u 8
0000IIeHBI MHHEPAJOTHYSCKUA M XHMHUYECKHH aHAIH3 TBEPIBIX OCATKOB BOJ
ucrouHukoB Tebanait 1 MoMupak COOTBETCTBEHHO.

Tabdauna 7. - XuMHYECKHH cocTaB cyxoif ocTaTok Box pek Tebanai n
Mowmupak

HaumenoBanue Hcrounuku, % mac.
rokasarenen Tebanaii Momupak

ca’’ 1.84 1.21

Mg”" 1.19 3.58

Na* 0.63 1.01

K* 0.63 1.01
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Ilpoodonacenue madauyvr 7

S0,~ 66.25 69.27
Cr 15.73 10.39
NO5 11.14 8.42
CO> 2.54 5.08

Tadanuna 8. - Munepajornieckuii coctaB CyxXod OCTaTOK BoJ pek TeGamail u
Mowmupaxk.

HaumenoBanmue HUcrounnku, % mac.
nokKasareJiei Tebanaii Momupak
CaSO, 28.15 12.30
MgSO, 18.20 36.41
Na,SO, 9.94 10.27
K;SO, 9.94 10.27
CaCl, 6.68 1.84
MgCl, 4.32 5.46
KCI 2.36 1.54
NaCl 2.36 1.54
KNO4 2.90 1.51
NaNO; 2.90 1.51
Mg(NO3), 5.32 5.38
CaCQOg 1.079 0.90
K; CO; 0.38 0.75
Na, CO; 0.38 0.75
Mg CO4 0.27 2.67

Munepanmimanust Boasl B pekd Momupak u Tebamaid, BO BpeMsl IPOBEICHHBIX
nccienoBannii, konebamacr or 270 mo 320 MF/Z[MS (tabn. 8). Kak moka3pIBaroT
pe3yIbTaThl WCCIICAOBAHMS, CYIICCTBCHHBIX CE30HHBIX W3MECHCHHH MUHEpATH3aIlid
BOJIbI He HaOMIoAaI0Ch. pH BOJIBI OCTaBasics B auamnazone 7,3-8,8 Ha MPOTSHKEHUU BCErO
MEepPHOIa WCCIICAOBAHNS, YTO THUIHMYHO JJISI MAJIBIX BOJOTOKOB. BO BpeMsi 3UMHHX H
BECEHHHMX TIIaBOAKOB B pekax Mowmmpak u Tebamaii Habmromamock HEOOJBIIOE
noBeimenye pH [2-A].

Tabauna 9. - Ce30HHbIE M3MEHEHUS! THAPOXMMUYECKUX IMOKA3aTeNle HCCIIeayeMbIX
PEK.

HaumenoBanmue
IToxa3areneii Pekn Becna | Jlero | Ocennb | 3uma | Ex.m3m.

Ph. Boa.moxkas. Jxanran6bomu | 7,95 793 |81 7,93 -
ITanucona 7,85 768 |85 7,83 -
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IIpooonsicenue maoauywt 9

Tebanaii 7,80 7,69 | 8,8 8,5 -
Mommupak 7,80 780 | 8,7 8,3 -

Temneparypa Jxanrangoomm | 14,3 20 12,2 4,3 t°C
[Tanycona 16,1 22,2 | 175 45 t°C
Teb6anait 13 18,3 | 17,2 4,2 t°C
Momupak 15 19,1 | 15,9 3,8 t°C

O, kucIopoa Jxanranbomm | 7,7 73 7,6 7,5 (mr/m)
ITanucomna 7,6 7,1 7,3 7,4 (mr/m)
TeOanai 8,5 6,9 8,2 7.8 (mr/m)
Mowmwupax 8,1 7.8 7.9 7,9 (mr/m)

Munepanusaius | Jxanrandomu | 290 285 310 297 (Mr/am’)
[MTanycona 300 276 | 320 299 (mr/am°
Tebaunaii 286 270 | 290 280 (mr/am°
Mowmwupax 320 292 | 300 305 (mr/am°

3HayCHUsS MUHEpPAIU3alMUd BOJ OOOMX peKax Ha MPOTSDKEHHH BCEro
IATHICTHETO TePHOAa HAaXOIITCA B Tpeneiax CcTaOWIbHOro Auama3oHa oT 278 1o
325 mr/n (puc. 12). B cpemHeM ypoBeHb MUHEpalIM3allill BOABI B peke Tebamaii
(316,4 Mr/x) cTabmiBHO BhIIIE, YeM Ha 00BekTe Momupak (301,6 mr/i).

MwuHepanusaums
330 p L"

jury
o

8

320
3
3
2

250 | | | ‘ I I | ‘ |
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o
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o

2
2
2
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(=]

TeBanait Momupar Tefanai Momupar Tebanait Momupar Tebanait Momupar Tebanaii Momupak
2020 2020 2021 2021 2022 2022 2023 2023 2024 2024
Pucynoxk 12. - Konuenrpauus musepanos B nepuoj 2020-2025rr.
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Pucynox 13. - PeHTrenorpamma ocaJikoB BOJIbl HICTOYHHUKOB MoMupak (a) u

Tebanaii (b)

B peunoii Bosie copepikaHre HUTPUTHBIX MOHOB jgocturaet a0 0.01 Mr//:[M3, 910
HAMHOTO HIDKE, Y€M HHUTPATHBIX. B 3arps3HEHHBIX pEKax 3TOT IMOKAa3aTellb MOYKET
nosbicuthest 10 0.05 Mr/aM°, uto penko mpebimaet 3Hauenne [1/IKps = 0.08 mr/anve,
ITAK woHOB aMMOHHS Ui BOJHBIX OOBEKTOB PHIOOXO3IHCTBEHHOTO IOJIH30BAHMS
cocrasisiet 0.5 mr/mv’.
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Cymma K+ Na Tebanain 2020-2024

5
a
3
2
1

2020 2021 2022 2023 2024
W despans MMalh W Aeryct M HoAbBpb

Pucynok 14. — Conepxanve Kanust u Hatpust B Boze p. Momupak

v 3
u TeGanaii (Mr/om°).

'5 2020-2024 Gespans Ocvaswol 2020-2024 maii,
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2020 2020 a1 2021 plors p.02] 2023 w03 004 2024
Binopuas BHpars W Cyma K+ Na WXnopuast B HuTpaTsl " Cymma K+ha

Pucynok 15. - Conepxanne K+Na, HuTpats! 1 xjopuasl B Bozie p. Momupaxk n Tebanait
(ITIK=300 mr/mm).
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MwuHepanusauma Boa, pek Tebanam u Mommpak B 4-pe

400
Ce30Ha
0
MapameTpbl IanranGowm MaHaxcona TeGanak Momupak

mBecdia MmJleto mOceHe M 3uma
Pucynok 16. — Munepamsamus Box pek Tebanait 1 Momupax B 4-pe ce30Ha.

45
10 Xnopuap!

| |||| ||

Tebanait Momupak| Tebanait Momupak Tebanai Momupar Tebanait Momupak TeGanaih Momupak

= RN W
[ R R T R L =]

2020 | 2020 | 2021 | 2021 @ 2022 @ 2022 | 2023 | 2023 | 2024 @ 2024

Pucynok 17. — Copeprxanue xyopunoB B coctaBe Pek Tebamait 1 Momupax
2020-2024rr.

B Bome p. Momupak u Tebamaii comepikaHHe XJIOP-HOHOB BO BpeMs
HccenoBanuii ObI0 B mpenenax 11-124.3 MI‘/,I[Ms. Ha yuactke Bnanenus p. TeGanaii
HAOMIONAMCh MAKCHUMAJIbHBIE BEJIMYWHBI XJIOP-HOHOB — 124.3 MF/IIM3, MIPUYIHHBI
KOTOPOTO OCTAIOTCS] HEBBIICHEHHBIMHU.

3a HaOm01aeMbIi IEpHO]] COJIEpKAHKE Kelle3a B BoJaxX 110 BCel JUIMHE PeKH
Tebanait 1 Momupak 3HaunTe pHO npebiiaet 3Havenus [1K (puc. 18).

3HAaYNTEIBHOE COJIEpXKAHWE JKelIe3a B BOJaX BBI3BAHO €CTECTBECHHBIM
BEIMBIBAaHHEM W3 TOPHBIX MOPOJ W MHHEPAJIOB H3-32 TEOJOTHYSCKOW CTPYKTYPHI
peruoHa, a TaKXe AaHTPONOTCHHBIM BIHSHHAEM: IPOMBINUICHHBIMH CTOKAMH,
CTappIMH  METAUIMYECKUMHU  TpyOamu,  TMOJBEPKECHHBIMH  KOPPO3UH, H
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HEKAYECTBEHHON O4YMCTKOW. Ha ero cocraB BiHMSET KayeCTBO BOAOIIOATOTOBKH,
CTENICHb  HM3HOLICHHOCTH  THAPOTEXHHUYECKUX  COOPYKEHHH U KOTIOBOTO
obopymoBanus. B 3aBUCHMOCTH OT CpOKa UCMIOIb30BAaHHE METAIUINYECKUE TPYO, OHU
OyIyT MOABEPKEHBI KOPPOIUHUH.

Ce3oHHbIe (aKTOPBI, TAKHAE KAK TaJble BOJbI BECHOMU, TAKIKE YCHIHBAIOT 3TOT
MPOIIECC, PACTBOPSIS COCMHEHHUS Kesie3a. BecHo# Tasbie BO/Ibl aKTUBHO BHIMBIBAIOT
COC/IMHEHUsI XKeJle3a U3 TPYHTa.

Haugsicmiee conepixanue jxene3a Ha BCeX TPeX cTBopax HaOmomaercs B 2020
TOJTy, YTO SIBIIACTCS PE3yJIbTaTOM MHTCHCHUBHOTO BBIMAJCHUS ocankoB. ComepikaHue
KeJe3a B cpeHeM cocrasisieT 1,29 mr/i.

06 - Coflepanue Meneso v antomuuuii B Boge p. Momupak 2020-2024
B 4-pe ce3oHa

Antomunnie  Meneso (Fe)  Anomunnii  HMeneso (Fe)  Anomunuid - Heneso (Fe)  Anomunuii  Heneso (Fe)
(A1) (A1) (A1) (A1)

o
I~

o

k=]
]

o
[

H Momupak 2020 B Momupar 2021 B Momupar 2022 W Momupak 2023 B Momupak 2024
Pucynoxk 18. - Konuentpanus coequHEHH xene3a 1 anoMuHuil B nepuon 2020-
2025 rr. Boze p. Momupax

ConepkaHue Cyxoro ocraTrka B Bojax pek Tebanait u Momupak B 2020-2024
IT. XapaKTEePHU3yeTCs] YMEPEHHOH MHWHepaiau3alied W He MPEBBIIAET IPeJelIbHO
nmorryctumbix 3HadeHw ([1/13) mis mureeBoro BogocHaOxkerus (1000 mr/mm?). (puc.
19).
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Pucynoxk 19. - Konnenrpanus cyxoro ocratka B nepuon 2020-2025rr Boze pp.
Mowmmupak u Tebamait
Hutputsl u HHUTpaThl SBIAIOTCS WHIMKATOPAMH CTENCHHW 3arps3HCHHS U
0COOCHHOCTH OPTaHUYECKOT0 COCTaBa BOJOEMA.
Conepxanue ruapokapbonatos (puc. 20) B Bomax pek Tebamaih 1 Momupak
U3MEHsUIoOch B mpenenax 128—188 wr/mm3?, 4ro XapakTepHO JJsl TPECHBIX
THAPOKapOOHATHBIX BOJ] TOPHBIX PaliOHOB.

MMapokapboHaTbl
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180

1
1
TeGanail Momupar TebBana Momupak TeGanait Momupak Te6anait Momwupar Tebanai Momupak

1
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Pucynoxk 20. - Konuenrpanus coelmHeHNH ruapokapooHaros B nepuoy 2020-2025
IT.

3a BpeMs NpOBEICHHS HCCIECIOBAHHN KOHIICHTpAIMsS HHUTPATOB Ha BCEM
MPOTsHKeHUH peku He npeBbimana 3Hadenus [1JK. B 2024 roxy HaGmomaiuch
MaKCHMaJIbHBIC 3HAUYCHUSI HUTPUTOB M HUTPATOB - 0,054 Mr/i1. 3HaueHHUe HUTPUTOB B
cpenrem cocraswio 0,016 mr/n. B Boae coaepkaHHe HUTPATOB B CPEIHEM
cocrapiser 0,334mr/n. B 2022 romy B cTBOpe kuuuiaka TeGanail HaOir0nauCh
MaKCHMaJIbHbIC 3HAYCHHsI HUTPATOB - 0.88Mr/i1.
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Pucynok 22. - CozeprkaHue Cyxoro ocraToka, r'nipokapOoHaThl, CyJIb(aThl 1
MUHepam3aiys Boabl p. Momupak n Tebanaii 2020-2024.
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IIpoBeneHHble UccnenoBaHUS MOKa3ald, 4YTO €CIM OSTa TEHACHLUS
HETaTHBHOTO BO3JICHCTBHS CEIBCKOTO XO3s5ICTBA Ha KAYECTBO BOJ MPOJOIDKHUTCS, TO
B JaJbHEWIIEM MPOM3OMIET nerpajauusi BOAHBIX pecypcoB. M3yuuB Tekyliee
COCTOSIHAE BOJIOTIONIB30BAHHUSA M TPOAHAIN3UPOBAB KAaueCTBO BOJABI B YCIIOBHSAX
AHTPOIIOT€HHOTO BO3JICHCTBHSL, MOXKHO CAENATh BBHIBOA O TOM, YTO YCTOHUYMBOCTB
BOJIONONIB30BaHuUs B OacceiiHe pexu KymssOckol 30HBI B IMOCTEAHAE TOIBI CHU3MIIAC.
[emounocts Box pek Tebamaihk m Mommpak u3MeHsIach B mpenenax 4,4—7,2
mmonb/am®  (puc. 23). Ilocne oTHocuTenbHO HU3KMX 3HaueHuidr B 2020 romy
HaOJII0aI0Ch yBEIMYEHUE TIOKa3aTeNs ¢ MOCIeAyIolel cTadunn3aniell Ha ypoBHe
6—7 mMmonb/am®. [1oBbIIEHHBIE 3HAUCHMS LIEIOYHOCTH CBSI3aHBI C MpeodialaHueM
TUAPOKapOOHATHBIX MOHOB M MPOLIECCAMU B3aUMOJACHCTBUS BOABI ¢ KapOOHATHBIMHU
MOPO/IaMH BOJIOCOOPHBIX TEPPUTOPH.
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Pucynoxk 23. - Conepskanus wmenoyHocTs B nepuoa 2020-2025 rr. B 4-pe ce3oHa
roja.

Jis Boa, MCHOIB3yEeMBIX B MTUTHEBOM BOJIOCHAOKEHHH, OOIIast MIETOYHOCTh
cocraBmsier 2,0-5,0 mmoms/am®. Ilpu 3HavweHmsx Beme 7,0 MMonb/mM® Boxa
MpHOOpETaeT XapaKTePHBIH «MBUIBHBIN» BKYC M MOXET MPUBECTH K HAPYIICHHUIO
coneBoro Oamanca opranuzma. B mepuwon 2020-2025 rr. mIENOYHOCTh BOJ PEK
Teb6anait u Momupak konebanace ot 4,2 10 7,6 MMOJIB/ M3,

BbIBO/IbI
1. OcHOBHBIE HayUYHbIE Pe3yJbTaThl AMCCEPTALMHI

1. VYcraHoBNEHBl OpPraHOJENTHYECKUE CBOWCTBA WM XHMHYECKHH COCTaB
HCCIIeTyeMbIX TIOBEPXHOCTHBIX U TTO/I3¢MHBIX BOA OacceiiHa pekn KadapHuran n Boxg
XarnoHckoro pernona Pecrryonuku Tapkukucran, Takux kak Tebdanait 1 Momupak
[2-A], [4-A], [17-A].
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2. BouiBneHo, 4To, Ce30HHAsI U3MEHUYNBOCTD THAPOXUMHYECKOrO COCTaBa peK
SBJISIETCS ~ 3aKOHOMEPHBIM  PE3yJbTaTOM  B3aUMOJCHCTBUSL  KIMMATHYECKHX,
THIPOJIOTMYECKUX, TEeONIOTO-TEOXUMUYECKMX M AHTPOIOIeHHBIX  (PAKTOPOB,
M3MCHSIOIIUXCSl B TEYEHHE BOAHOrO roaa. Hawbonee BbhIpaKCHHBIC CE30HHBIC
KonebaHusl THAPOXMMHUYECKHX MOKa3zaTejdeldl NpUypoYeHbl K IEPUOJy BECCHHe-
JIETHETO MOJIOBO/IbS U JIETHE-OCCHHEH MEKEHH, YTO 00YCJIOBICHO M3MEHEHHEM J0JIH
TaJbIX, JTOKACBBIX U IMOJ3EMHBIX BOJ B IUTaHHK pek [16-A], [20-A].

3. Ha ocHoBe mojeBbIXx M 71a0OpPaTOPHBIX 3KCIEPUMEHTAIBHBIX aHAIN30B
OIpe/IeIeHbl, THIPOXUMUYECKHE U OPraHOJENTHYECKUX IT0Ka3aTesId HCCIeTyeMbIX
BOJ, TaKMX KaK IpO3payHOCTb, BKYyC, 3amax, BoAoponHble mnokazatenu (pH),
BpPEMEHHasl KECTKOCTb, TIOCTOSIHHASL KECTKOCTb, IEIOYHOCTh, CYX0H OCTaToK M Jp.
[4-A], [16-A].

4. YCTaHOBJIEHO, YTO Ha W3MECHYHMBOCTh COJEP)KAHHE KOMIIOHEHTOB,
M30TOITHOTO COCTaBa, B TOM HYKCJIE PACTBOPEHHOTO KHCIOPOJA, TAKXKE BIUSIOT Ha
KIuMaTudeckue (aktopsl pernona. Mccriemnyemble peKd UMEIOT CMEIIAHHBIA THI
MUTaHHUS C JOMHHUPOBAHHUEM CHETOBO-JIEJHHUKOBOTO, YTO OOYCIIOBIMBACT BBHICOKYIO
MEKTOJIOBYI0 M BHYTPHIOJOBYIO H3MEHYMBOCTH PACXOJOB BOJbL. MakcuMmanbHbIC
3HAYEHHS CTOKA MPHUXOJATCS Ha HWIOHb - aBTyCT, MUHHMAIbHBIC - Ha JeKaOpb-
¢bepans [4-A], [6-A], [12-A].

5. Jlana runpoxuMudecKkasi OlleHKa CE30HHBIX M3MEHEHUI NOBEPXHOCTHBIX U
NOA3eMHBIX Box Oacceiina pexu Kadupnurana, pex Tebamaii m Mommpak
XatnoHcKoro peruoHa. B menom npupoaHo-reorpadUueckue U TUAPOJIOTHYECKHE
YCIIOBUSI I0KHBIX peKk Ta/pKMKMCTaHa CO3JAr0T TPEIOCHUIKK JJIsl BBIPaXKEHHOI
CE30HHOM M3MEHYMBOCTH KAa4eCTBa BOJIbI, YTO TPeOyeT KOMILIEKCHOTO MOAX0/a K e
THIPOXMUMHYECKON OILEHKe H OOOCHOBaHHS HEOOXOIMMOCTH JIOJITOCPOYHOIO
mouuropura [2-A], [3-A].

6. Ha ocHOBe MONy4EHHBIX PE3yabTATOB BBISBICHO, YTO BOJbI pek Tebanail u
Mowmupak Kysstbckoro pernona UMEIOT B CBOEM COCTaBe 3HAYUTEIILHOE KOJIUYECTBO
PacTBOPEHHBIX " HEepacTBOPEHHBIX KOMITOHEHTOB HEOPraHUYEeCKOro
MPOUCXOXKICHHS, KOTOPOE OTPHUIATEIHHO BIUSIIOT HA KAueCTBO HCCIEIyEeMbIX
MOBEPXHOCTHBIX BOJ. YCT@aHOBJIEHO, 4YTO JIETHMH TIEPHOJA XapaKTepu3yeTcs
HaUMEHbIIIeW MHUHEpAIM3alMed W HauOONbIIEeH NPUTOJHOCTHIO 3THUX BOJ JUIS
OpOILIEHUsI U XO3IMCTBEHHOTO MCMOJIb30BaHUSA. B 3MMHMI M OCEHHMI mepuomabl
MPOUCXOJUT TMOBBIILICHHAS MUHEPAIN3alHs BOJ, YTO 3TO HEOTPAHMYHMBAET MPSIMOE
HCIIONIB30BaHKe BOJIBI O€3 TpeBapuTensHoit 00pabotku [1-A], [2-A], [12-A].

7. JlokazaHo, YTO NMPUMEHEHHE KOMIUIEKCHOTO THAPOXUMHUYECKOTO MOIX0/a,
OCHOBAaHHOTO Ha aHaJlM3€ CE30HHOW JMHAMHMKH M HCIOJIb30BAaHUHM HHTETPABHBIX
MoKa3aTejaell KadecTBa BOJbI, IOBBIMIACT JIOCTOBEPHOCTH OLIEHKH COCTOSIHUS
MOBEPXHOCTHBIX BOJ U UX X03s1iicTBeHHOM npuroguoctu [1-A], [4-Al.
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2. Pexomenmanuu mo MNPAKTHYECKOMY MCNOJJIb30BAHNIO PE3yJIbTATOB

1. Pe3ynpTaTel HCCIENOBAaHWA IO HM3YYCHHIO XHMHYECKOTO COCTaBa
HCCIIEAYEMbIX BOA MOTYT OBITh MCIIONB30BAHEI JAJIS1 HAYIHOTO 00OCHOBAHHUS
MOHHUTOPHHTA MMOBEPXHOCTHHIX U TIOA3EMHEIX BOJI.

2. Tlomy4eHHBIE B IUCCEPTALMU PE3YIBTAaTHl MOTYT OBITH MCIIOJIB30BAHbI IS
NMPOTHO3MPOBAHUS  WM3MCHEHWH  KadecTBa  BOABI H  pa3paboTKh
pEeKOMEHAalUid O palOHAILHOMY HCIOIb30BAHUIO BOJBI B YCJIOBHAX
CE30HHBIX U KINMAaTHYSCKUX U3MEHEHUH.

3. Ha ocHOBe amarpaMMm U COBPEMCHHBIX Pa3pa0OTaHHBIX METOJOB MOXHO
UCIIOJIb30BaTh aHATUTHYCCKHE OO0pa3ipl MPH MPOBEICHUM aHAJIOTHYHBIX
WCCIIETOBAaHUM 10 U3YYEHUIO0 XUMHUUYECKOTO COCTaBa MUTHEBOM BOABI.

4. Marepuansl AWCCEPTAllMd MOTYT OBITh WCIIONB30BaHBI I aHalW3a |
ompeneneHus w30TomoB Kkucimopoma 0180 wm Bomopoma 62H B mpyrmx
IMOJOOHBIX MCCIENOBAHUIX.
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AKAJJEMUWAN MWIJIMA NJIMXOU TOYUKHCTOH
HNHctutyTn Machanaxou 00, TMAPOIHEPIETUKA Ba KOOI

BB]] 556.3:556.5:556.114 (575.3) bo xyKykn nacrHaBuc

Xomvup3o3oga Mycmuma Onum

AP3EBUM TMIPOXUMUSIBUU TAFMUPEEMNU MABCUMUU
OBXOUM PYU3AMUHN BA 3EPUBAMUHUU TOYNKUCTOH
(map mucomu gapéxon 4aHyou TOYHKUCTOH)

ABTOPE®EPATU
JuccepraTcus bapou AapedTh gapayar WIMHKA
HOM3a1 WIMXOU TEXHUKH a3 pyWH NXTHUCOCH
2.1. I'eonorus, reome3us, TUAPOTIOTHS, COXTMOH, MEBMOPH
(2.1.37. T'ugponorusiu XyuKi, 3aXupaxoun 00, THAPOXUMUS)

Hyman6e — 2026



Huccepratcust map Jnabopatopusiu  «Cudatu ob»-u  HMHCTHTYTH
Machalaxou 00, THAPOIHEPreTHKa Ba IKOJOTUAU AKaJEeMUS MULIAN
unmMxou TOYMKUCTOH OMOJa rapInaaacT.

Pox0apu uimii: Komupos Auap CanaxymnoBud
JIOKTOPH WIMXOH TEXHUKH, UpeKTOpr Mapkasu
Py 4 MHHOBATCUOHUHU UJIM Ba TEXHOJIOTHSIH
paKkaMHH aKaJieMUsId MUJUTMM UIIMXOH
ToyukHCTOH

MyKappu30HH pacMii: Xoumsona Cannmykoun Kocum
JOKTOPU WIMXOH TEXHUKI, MyIupu Kadenpan
WIMXOW TaOUaTIIMHOCHH JlOHUIITKATal KyXUTO
MeTaypruu TOYUKUCTOH

OmunaeB Komupyon Honuposua

HOM3aIi WIIMXOW TEXHUKH, MyaJUTUMHU KaJIOHU
kadenpar METEOPOJIOTHSI Ba KJIMMATOIOTUSIH
Jlonuiroxyu MWutMu TOYUKUCTOH

Myaccucau nemoap: Myaccuau naBinatuu « AHCTUTYTH OMY3UIITN
MUPAXXO Ba kpeochepan AKaaeMUIU MATUTUH
WIMX0N TOYUKUCTOH»

Xumostm muccepratcus caHam 30 ceHTssOpu comu 2026 coatu 1132 map
yaimacau 1mypou gucceprarcuoHun 6D.KOA-059 wazmu HHctutyTn
Machajgaxou 00, TUApoIHepreTuka Ba skonorusu AMUT a3 pyitn HUIIOHUM:
734025, mr.[lyman6e, k. bodanma 5/2 6apryzop merapaa.

Bo paucceprarcus Ba aBTOpedepaTu OoH Aap kuroOxoHau HHcTuUTyTH
Machanaxou 00, TuaposHepreTrka Ba 3xonorusu AMUT 60 Humonnn 734025,
m. Jyman6e, k. bodanma 5/2 Ba caiftu www.imoge.tj IUHOC IIyAaH MYMKHUH
acr.

ABTopedepat « » comu 2026 ¢upucroa nryaaact.
KoTtnbu nimvuu mypoun

JHCCEPTATCHOH, HOM3aT!
WIMXOM TEXHUKIA i MTaitmypagos @.U.


http://www.imoge.tj/

MYKAJJUMA

MyOpamMuu MaB3yH TaXKHMKOT. TOYUKHUCTOH JOPOU 3aXUpaxou
(hapoBOoHM 00XOHM OIIOMMIAHA MeOOINaa, KU KUCMH 3UEIU OHXO MapOyT Oa
o0xou pyiin 3amuHi mebOomana. O6xom To4yukncTOH a3 aurap obxoum pyiu
3aMUHUU JAYHE Tell a3 xaMa a3 pyHu XOCHUSITXOM OPTaHOJENTHKHA, TapKUOH
XUMHSIBA Ba To3aruu Xyn ¢dapk MeKyHaHA. bo HazapAomTh XaMuH TapKuOH
00xou pyinzamMuHuM TOYUKUCTOH a3 OKcureH 001 MeOOMIaH/T.

Magyyn OylaHu YyHUH XOCHSITXO Jap 00X0oM omoMugaHuu TOYUKHCTOH
el a3 xama 0a Ba3bH SKOJIOTMM MUHTaKa BobacTta MeOomazn,. Ske a3 cabadbxou
a3aMATXON JKOJIOTHH OOXOM OIIOMHJIAHWU TOYUKHCTOH HH capyaiima
rupudTaHu UH 00X0 a3 MUpIxxo Mebomana. ba uH mupsaxxo ra3xou aspo30ii Ba
FaIxou TapkuoOu xaBou aTMochepn OUcép kKaM TabCUPH XYAPO MEPACOHAI.

Bapou TaBcudu cudartn o6xou omomugaHuu TOYUKUCTOH Iel a3 xama
MaXKyXUII Ba TaXKUKH TapKUOW XUMUSBHM OHXO 3apyp MmeOomiaa. A3 pyiun
HAaTHUYyall HMH TaXKUKOT Ha TaHxo cudatu obxoum ToyukucroHpo ap3Edi
HaMyJaH MYyMKUH acT, MHYYHHH OMWIXOM 0Oa cudatu MH 00XO TabCHUPH
MaH(pUIOIITAPO HU3 OIIKOP KapiaH HMMKOHNa3up act. Jap uH 4o Kaijg
HaMyJaH 3apyp acT, Ki TaFiupeéOnu TapKUON XUMUSBUU 00XOW OIIOMHUIAHKA Ha
TaHXO a3 UKJIMMU MUHTaKa, HHUYHUH a3 OMHJIXOM aHTPOIIOIeHH HU3 Bobacra
Mebormma.

Slke a3 MaB3ybpXoM MyOpamM Hap HWH caMT, KOPKapau YCYyIxXo Ba
TEXHOJIOTHSIXOM My(WIM TO3a HaMyJaHU OOXOWM pyiu 3aMUHE a3
KOMITOHEHTXOH HOJIO3MM 00 HCTH(O/a a3 KOAryJIsaTX0 Ba COPOSHTXO MeboIIal.

A3 XaMHH JIMX03, MaB3yu Ma3Kyp aliHM 3aMOH MyOpaM Ba capuBaKTH
Oyma, OH MeTaBoHaja Jap mnempadTd WIM Ba HUCTEXCOJOTU BaTaHM
3aMUHAry30pH HAMOSI.

Japayanm TaxKuKy MaB3yH WiIMiA. TaxKUKOT 60a KOpXOM WIMUHU OyHEIUH
KOPIIMHOCOHW 3BTUpPOQINYIa Jap COXah THIAPOJOTHs, THIPOXUMHS Ba
3axupaxon 06 acoc edraact. Jlap KOpXoM MYXaKKMKOHU BaTaHW Ba XOPWUYH
yaHOaxoW Ha3apusBH Ba METOJOJIOTMH MapOyT 0a ap3eObum THAPOXUMUSIBUHI
TaFMPOTH MaBCHUMHHU 3aXHpaxod ob6u TOYMKHCTOH Ba XOopHya XaMayoHHOa
Oappacit rapauaasa. MH MaB3yb 0a SIK KaTOp acapXod ONMMOHH LIypaBd Ba
Myocup Oaxmmaa mynaact: Kopomes B.A. [41], Konagpateer C.A. [39], JIypbe
1O. 10. [48], Muxaitnos H. U. [53], Hukanopos A. M [61], Onenun A. C. [69].

Jap Tamakkyian KOpU AUCCEPTATCHOHNA CaXMH KOPXOHM WIMHU OJMMOHU
toynk Caduen X.C. [89], [TymaTtos . 3. [71], Camumos T. O. [82], UmomoB A.
M [32], Myxab6atoB X. M. [27], Ab6popos X. A. [3], daBmatoB A. C. [20],
Amues A. C. [4], Bapatos P. 6. [10] Ba nurapon 6eHuxosT Oy3ypr acT.

PobOutam TtaxkukoT 00 OapHOMaxo Ba MaB3yBXOM WIMH. Mas3yu
TaIKUKOTH JUCCEPTATCHOHA 00 HapHA3apAOlITH XyY4aTXOW CTPATErHH
BapHomasun Yymxypun ToyukuctoH, A3 yymia «bapHoman 6exrap HaMyIaHU
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TABPMUHU aX0Il 60 00U To3am omomuaani 6apou gaspau coixou 2008-2020»,
«bapHoMan wucinoxotu xo4yaruu obm Yymxypum ToOYMKUCTOH Oapou CONXOHU
2016-2025», UHUYHUH Aap JAOWpaU JIOUXaXoru WIMUU MHCTUTYTH TIpoOiIeMaxon
00, TUIPOIHEPIreTUKA Ba 3KOJIOTUSIM aKaJeMUSI MIIIUU WIMXOU TOYUKUCTOH
Tamkwi kapaa mynaact. Kop nap camrxou [MaxyxXumroxu naBiaTuu Oy4eTuu
«Ap3edun xosatu obxou 3epusamuuuu Illaxpu [lyman6e 60 uctudoma a3
yeynxou runposorusu uzoroniny (I'P Ne 0115TJ00480, MyxnaTet HYpPOU COIXOU
2015-2019); "Taxust Ba 03MOMIIIN TEXHOJIOTUSIM Oa MAacT oBapAaH Ba UCTU(OIAN
KOAryJISIHTX0 Ba (UIOKYJISIHTXO a3 allléd XOMHU Maxallld 0apou To3a KaplaHH
006" (Pb Ne T[12002 I11196) BA «OMy3uin TapkuOu XUMHUSBUH 00XOU 40pi Ba
TaOMUM MUHTAKaXOW YyMXypuH TOYMKHCTOH Ba TaxXysd YCYJIXOH MYOCHUPH
to3akyHuu oo» (Pb Ne 0107tn677).

TABCUDOU YMYMUU TAXKUKOT

Makcaay TaXKUKOTH KOPH AMCCEPTATCUOHN UIEHTU(PUKATCUIN TapKUOU
XUMUSIBA Ba ap3€OMU TUAPOXUMUSBHM cababxou Tariiup &praHu TapKuOu
XMMUABUU OOXOU PyHH3aMUHI Ba 3epU3AMUHMU AapEXoU yaHyou Toyukucron
meboa.

Basudpaxom Taxkmkor. bapom Homn rapamman 0a  Makcagu
ry3oLITallya, M4Ypou Basudaxou 3epuH 0a HaKla rupudTa IyIaacT:

- OMy3MII Ba MyaifssH KapIaHM TapKUOW XHUMHUSBHA, IapaMeTpXOu
THAPOXMMHUSBA Ba OPrHOJIENTUKA a3 Kabwm maddodi, Ttamb, O,
HUIIOHAUXAHIAX0U Tuaporenit (pH), AypyliTun MyBBaKaTH, JypYILITUU JOUMH,
UIIKOPHOKHA, OOKUMOHIAM XYIIK, KOJU-UHAEKC, KOJIH-TUTP Ba Faiipa,00xou
3epusamuHun XaB3au mapénm Kodapuuxon, napéxou Tebamait Ba Momupakm
MHUHTaKau XaTJIOH;

- ap3é0MM OIKOJOTMHM TAabCHUPH OMHIXOM AaHTpPOMOTeHHh O0a cudar Ba
XOCHATXOUW opraHonentuknu obxoum mapéxon Kodapuuxon, Tebamait Ba
Mowmmupak;

- ap3é0MM THUAPOXMMMSIBUU TaFHMPEONN MaBCUMHH OOXOM CaTXil Ba
3epusamuHun XaB3au mapénm Kodapuuxon, gapéxou Tebamait Ba Momupakm
MHUHTaKau XaTJIOH;

O0BekTH TaXKUKOT. O0X0M pylHHU3aMHUHI Ba 3epU3aMUHIM XaB3aH Napen
Kodapuuxon, napéxou Tebanait Ba Momupaku MUHTaKan XaTIoHU YyMxypun
Toyukucrox.

Magpsyu TaxkKuKoT. Tapkubu XuUMUSBUM OOXOUM pyHU3aMHUHHA Ba
3eprU3aMUHN, OMIIIXO Ba IAPOUTX0e, KU 0a TaFrHupéOnn TapKuOM XMMUSBI Ba
XOCHUSATXOH OPTaHOJIEITUKIHI 00X0 TabCUP MEPACOHAHI.

AXaMHATH Ha3apusIBU TaXKUKOT. A3 UCTU(HONAN HATHYAXOU TAXKUK OUJI
0a oMy3UIIM TapKUOM XUMHSIBUU OOXOM TaxKHUKIIABAHJA XaHCOMH ap3Eou
cudaT Ba XOCHUITXOM OPraHOJENTUKUM OO0X0oU omomunaHuu ToOYUKUCTOH
n6opt acr. Hatnyaxom omy3uIl TarnpeéOMM MaBCUMHUU HHUIIOHINXAHIAXOH
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THAPOXMMHUSIBA BOCHUTAM 3apypit Oapou MAOPAKyHHH WIMHH 3axupaxou o0 Ba
TabMUHM TajlaboTu cudatu 00 Oapow H>XTHEYOTH axojad Ba (PaboOIUATH
9KOCHUCTEMaxou Tabui medoran.

HaBronuu mimum TaXKUKOT.

1. Tapkubu xuMHUSBUN OOXOM CaTX@l Ba 3€PU3AMHHHMM XaB3aW Aapen
Kodapuuxon (kucMu TpaH3uTih), fapéxon Tebanait Ba MomMupak Mydaccaiarap
MyaisiH Kap/a nryaaacT.

2. bopu aBBam ap3€OMM THUAPOXMMHSIBUU TariUpEéOMH MaBCUMUHU
00BEKTX0U 00MU TAAKUKIIIABAHIA TY3apOHUIA Ty,

3. Ap3Eé06un WIMiA-acOCHOKHU cababxou TariupeOUNn MaBCUMUH TapKUOU
XUMUSIBA Ba XOCHSITXOM OPTaHOJIENTUKUM OOBEKTXOM OOMHM TaJKUKIIABAHIA
JI0/1a IIy1aacT.

4. Ap3ébum 3KOJIOTUM TAbCHUPH OMMIIIXOM aHTpomoreHi Oa cudar Ba
XOCHUATXOM OPTraHOJIEITUKUN OOBEKTXOW OOMM TaJKUKIIABAHIA Ty3apOoHUAA
IIy2acT.

Hyktaxou 6a XMMOS NEIIHHXOAIIABaHAA:

- ap3E¢ONM THUAPOXUMUSIBIA Ba IKOJOTHH TaFHUpEONN MaBCUMUU OOXOU
caTX{d Ba 3epu3amMuHuUU mapéxoum TeOamait, Momupak Ba XaB3au OapEXou
KodapHuxoH ryzaponuna mys;

- BoOacTtarmm TapKUOW M30TONHU OKCHTE€H Ba THAPOTEH Aap 00Xou
3epU3aMUHI Ba CcaTX{d, OOXOM HYUIOKA MyaisH Kapaa UIyd, WHIYHUH
XHUCTATHOMAaW TaFdupeONM MaBCUMUHM TapkuOu m3zorormmu 6'%0 Ba &%H 00X0M
3epU3aMUHM 1014 YT,

- TaFrup€OMM MaBCUMUU OOXOW 3epU3aMUHI, PyHU3aMHHI Ba HYIIOKH
TaBACCYTU TaXIWIHM THIPOXUMUSBI Ba MOHMUTOPUHTHU cudatu 06 ap3€dit kapaa
Iy,

AXaMuSTH Ha3apusABA Ba WIMHIO aMajlMM TaxXKUKOT YCYJIXOU TaXMSILIyAa
METAaBOHAH/ XAHTOMH Ty3apOHWAAHW TaJKUKOTH MOHaHA Oa omy3umu
TaFUPOTH MABCUMHM TApKHOM XUMUSBUU OOXOW HYIIOKHA HCTH(OIA IIaBAHI.
HJap TXusu KOpPXOW TabIUMA-TAAKUKOTA oua 0Oa Kypcxou (DaHHXOHU
«'maponorust Ba rIUTCEONOTH», « MOHUTOPHHTH 3Ko0r#» Ba «Mctndoman
KOMIIJIEKCUU 3aXHpaxou 00 Ba TO3aKyHHH OOXOM IapTOB» Aap TOHHUIITOXH
Texuuxkuu Toumkucron 6a Homu akagemuk M.C. Ocumit 6apou JOHHUIIYYEH
(baxamaBpxo Ba Maructpxo) a3 pyum mxtucocxou 1-330101-05 Xudsu myxutn
3UCTH MyXaHIucH, -1330104 - MOHUTOPUHTH 9KOJIOTH, MCHECUMEHT Ba ayIuT.

AXaMHATH aMaId TaXKUKOT.

- OMY3UIIN MYIIKUJIOTH CAaHUTApY Ba XyJjioca bapoBapaaH Oapou Xayliu
Machajgaxou MapOyT 0a MyIIKHUIOTH CAHUTAPH;

- TaxysM dYopaxo owa Oa wucrtudomam oxkwioHa Oapou padbu
MYIIKIIOTA HOPACOWH O0M TO3aM OIIOMHIAHH;

- Taxys Ba Ty3apOHHIAHW paBaHAW TO3aKyHA OO0 €puUH THIXOU
OCHTOHHTH Ba KOATyJISIHTXO, UCTH(OIAN YCYIXON HABU TaXJINJ, Ty3apOHUIAHI
MOHHUTOPUHTHU cudatu 00;
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- MyalissH HaMyJaHU TapkuOu XMMMsIBUM oOM HyIIOKK a3 pyu ['oct Ba
KapOpXou CTaHAApPTUKYHOHHIALIyAa O6apou 3XTHUEYOTH axOojdl Aap HOXUAXOU
Kyx# Ba HA3IUKyXUU TOYUKUCTOH.

Japagay SBTHMOOHOKMM HATH4YaX0. OBTUMOJHOKHU HATUYaXOHU
OGagacroBapianlya TaBaccyTd MCTU(ONAM TaXJIMIXOM AHAIMTUKH, METOIXOU
TUIPOXUMUSIBUM TAXJIMJI Ba TapUKAXOU TaX TN (GU3UKHIO XUMHSIBA aCOCHOK
rapaupaact. dypyctun Hatuyaxou Oa nactomazna 0o uctudomam MauyMmyu
YCYIXOM XHMMUSBH, (PU3UKA, PEHTTEHOCTPYKTYPHA Ba HM30TOMUU TAJAKUKOT.IO
MHYYHUH UCTU(OJAN TEXHOJIOTHSIXOU CUCTEMAXou reonH(OPMATCHOHH TabMUH
Kapoa Memasaja. [lap Kopu AuccepTaTCMOHH ucTU(OZAUW TEXHOJOTUAXOU
MYOCHPH YEHKYHH MHBUKOC €(Ta, HATUYAXOM THAPOXUMHSIBU 00 MabIyMOTH
Jap acapXxod WIMHM OJMMOHHU BaTaHM Ba XOPUYHA MNELIHMXOIIIyIa MyKouca
Kapja myJan/l, THIyHUH yCyJIXOU MYOCHPH TaAKUKOTH WM nucTudoaa myaa.

MyrobuxkaTtu Iucceprarcus 0a mMHOCHOMau uxtTHcocH WiMA. Coxau
TagKUKOT ©Oa muHOCHOMaum wuxtucocu 2.1.37 MyBoduKAT MeEKyHa.I.
IMaaposorusm XymKa 3aXupaxon 00#, rTHAPOXUMHS a3 pyu HykTaxo: 1. Acocxoun
Ha3apusBil Ba METONOJIOTHMM TUAPONOrUs, ruaporpadus, yapaéHu apapé,
JIUMHOJIOTHUS, PABAHIXOU Uy Ba Py, THAPOXUMHUSI, THAPOIKOIOTHs. §.X0maTu
TUIPOXUMUSIBUM OOBEKTXOM OOHM- XYIIKHA Jap LIApOUTH TYOTyHM TaOuf,
Tabcupy (HabOIUATH Xadarugopi 6a ndmocmaBuy KUMHEBUN TapEXO, XaB3XO,
Ky1xo Ba 00aHOOpXO, TamIakKyl Ba Tarupébwm cudatu 00, KOHYHHSITXOU
paBaHIXOM XyOTO3aKyHRl Ba u@iOCIIaBUM AyloMaapayad oO0Xxou TalOwuil,
XyCyCHUSITXOU OME3WIHN o0xom mapém Ba Oaxpi. 10.Taxusm acocxoum WiIMUA
TabMUHU OeXaTapuu TUAPOIKOJIOTHMH XYAYIXO Ba OOBEKTXOUM XOYaruaopi,
nctudoman caMapaHOKM WKTHUCOIHA Ba JKOJIOTMM 00 Ba HCTEBMONHU 00,
GaHakmarupuu GaboNHMATH Xadyarugopi nap coxau xaBhu OadaHIN paBaAHIXOH
XaTapHOKH Truaposiord, xuds3m oObekTxon 00 a3 kammiaBi, udIOCIIABH,
TaHa33yJl, MAPOUTH ONTUMATNHN MaBYYAUSITH 3KOCUCTEMAXOH 007 Ba 3aMHHiA

Caxmu 1maxcuy AoBTanabu napayau wMa. Caxmu maxcuu Myammd aap
YYCTy4yy Ba TaxJIWIN agabuETH coXaBi, Ba3udary3opi Ba TaxIHiInd Bazudaxon
ry30LITAIIya, TAUIKWIA IAPOUTH MYCOMI OapoM Ty3apOHMIAHU TAXJIUIXOU
9KCIEPUMEHTAINH Tab0paTOPH, Iy3apOHUIaHU TaXKUKOTXOU CaXxpo, TaXJIiIn
HaTU4axon OajacroBapiallyga, YyaMbOacTM Ma3MyHH acoci Ba Taxusu
JCCePTATCHS Ba MaKOJIAX0HW WIMIA Mebomai.

TaBcu6 Ba aMaIMCO3UM HATHYAXOHU AUccepTaTcus. HaTuyaxou WMH KOpU
JIUCCePTATCHOHN  MeTaBOHaHA  Aap  MHctuTyTm  Macpamaxou 00,
runposHepretuka Ba odkonoruwsiu AMUT, Huctutytu canoatu Basopartu
CaHOAT Ba TEXHOJIOTHAX0M HaBTapuHu Yymxypuu ToyukuctoH ucrudona dypaa
maBaHa. PaBanau cayumr Ba TaTOWKYA HATHYAXOW JUCCEPTATCHS aMaliaH Jap
TaMOMH MapxXmiaxon TaxkKUKOT (coimxom 2002-2023) rysapoHuma Irymaacrt.
Hatnyaxou acocum pucceprarcus [ap KOH(EpeHCHsxon OalfHaIMuIai,
YYMXYpHUSIBH Ba WIMHIO aMallid O6appacil Ba MyXOKHMMa INyJaaHa. A3 qymia:
KoH(pepeHCcHs OalHAIMMIATIUN —MIMHA-aMali «Ctpaterusau uctudonan
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3axupaxou 00y sHepretukuu Toyukucron» (dyman6e 2002); koHpepeHCHIH
bartHamMuamun uiMi-amanin  «Mctudpoman THUK OGapoum KOXUIN TOJaHH
xatapu odarxoum Tabui map Ocumém Mapkaszin» (dymanbe, 2009, Dcrepa,
HATO); xoHbepeHcHsn OaliHAIMHIIIAINN WIMHA-aMallii «XaBacMaHIrapIOHUN
WUKTUAOPU YOMea, UJIM Ba CO3MOHXOU FAHPUXYyKyMaTi oujl 0a Xu(3u ryHOTyHUH
Owonmorin Ba xud3um Myxutu 3uct» (dymanbe, 2011); xoHbepeHCHsIN
OaliHaIMUIIanuu WIMA-aMand Oaxmumaa ©Oa  20-comarum  Mcerukimonusatu
nasinatun Yymxypun ToyukucTtoH Ba S-conaruu J{OHMIIKAJaum 3HEPTETUKUU
Toyukucron «MiM Ba 3HepreTHkKa map Mapxairau xoszupa» (dymrante, 2012);
KoH(epeHcHsin OaiHanMmmtanuu wiMi-amanid «Mcrudomanm xaMmrupouryan
3axXupaxou o6y Ba sHepreTuki gap Ocuén Mapkasi gap IapoOUTH TaFHupEOUH
yaxoHun ukmum», (Jdyman6e, Toyukucron, 3-4 nexabpu comu 2020);
KoH(pepeHcHsn OaltHamMwtanmmu wuiMi-amania  International Scientific and
Practical Conference (SPC) «GQ10: Groundwater Quality Management in a
Rapidly Changing World», 2020; Ba nurap mayamuiaXou TaKpHU3LIaBaHIaN
taBcusitHamynaun KOA-u Hazmu [pesunentu Yymxypun TodumkucTon 6a yom
pacugaas.

HMuaTumopor. Bobacra 6a HaTHYaxou TaXKUKOT 14 Makojgau WiIMA HAIIp
rapAauaacT, Ku a3 uH Irymopa 5 Makosia aap mavauiaxoe, ki a3 youuom KOA-
n Hazmu [lpesupentn Yyymxypun TouwkucToH TaBcusiyna O6a Ta0b
pacungaas.

Coxrop Ba xaumm aucceprarcus. Jluccepratcuss a3 Oaxiixowu
«Mykanaumay, «TaBcupu ymymum kop», ce 000, Oaxmm «Xymocaxo» 00
3epbaxmxou «HaTtnyaxou acocun wimuu auccepratcus» Ba «TaBcusxo ouj 6a
uctudoman amanuu Hatuyaxo», oaxmu «Homryu amabu€r» 060 3epOaxiixoun
«Dexpuctu capuaimmMaxou ucrudoaaniyaa» Ba « DexpucTu HHTUIIIOPOTH UIMHUH
JOBTaIabm napayan WiIMi» Ba HHYYHUH Oaxmu «3aMuMa» ubopat Meborma.

XayMu yMyMUH JUCCEPTATCUS a3 MyKaqauMa ce 000, XyJIocaxou yMyMid,
135 apgabuéru ucrtudomamyna nap xaymu 153 caxudan 4YONMU KOMITFOTEpPH
TapTuO noaa myaa, a3 23 yansain, 32 pacMm ubopat meborma.

MVXTABOHN ACOCUU NJUCCEPTATCHUA

Hap MyKagmuMma axaMHSTH MaB3yd KOPH IHCCEPTATCHOHA aCOCHOK
Kapia IIyA; Makcal Ba Basuaxou TaIKUKOT MyailssH kapia IIyZaaHf;
MYKappapoTH acocuu Myxo(du3aTIIaBaHIa, HABOBAPHUM WIMH Ba axaMHUATU
aMallui HATHYaxou OagacromMaza Taxys Kapha LIyJaHI; XyCycHsIT Ba COXTOpHU
YMyYMHH KOp OBapja INyd; MyHIapHyaW MyXTaccapd KOPH IHCCePTATCHOHMN
oBapia IIyA; MaBIyMOT Aap Oopaw O3MOHWII Ba CaxXMH IIaXCHH MyautuQ
oBap/a IIy.

Hap 600U saxyM xycycusaTxou 3axupaxou oou Yymxypun TOYUKUCTOH

Jap MmMapouTH TYHOTYHHU Tabumn TaxJIMJI Kapaa MydaHmd. TO‘{I/IKI/ICTOH
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KUIIBAPECT, KU Aap MapKa3ud KUTha YOUTHP acT Ba Jgap OaifHM KUIBapXou
Ocuén Mapkasi xyparapuH Kajgampas gopad. OH nap KucMu YaHyOy IIapKAn
MuHTakKa Oaitam 36040'Ba 41005'N Ba 67031° Ba 75014'E yoiirup acrt.
Takpuban 93% kKamampaBu OH 00 KyXXO IYIIOHWIA INyAaacT, KU TaKpuOaH
HuchU KajgaMmpaBu OH map Oananmum 3uéma a3 3000 meTp yolirmp acr. Jap
kyxxoun Toumkmcron mapéxom kamontapunu Cup, Amy, I[lany, Baxm Ba
3apadumon (4aas..1) Bokeb Iygaanma. «Jlap cxemMau HOXMSICO3MHM (DUBUKHIO
reorpadun KanampaBu TOYMKUCTOH 0a MaHY MUHTAKAM acOCH TaKCHM Kapnaa
MemaBag: Toyukucronu IIlumonit, Toyukucronu Mapkaszi, TOUMKUCTOHU
YanyOy Fap6#i, [Tomupu Fap6it Ba [Tomupu Hapxin. [1, cax. 114].
Yampayu 1.- [lapexou Acocun ToYyukucTOH

Jlapexou KaJJOHTapuH Japosun yapaeHu 00, KM
Awmynapé-Ilany 1415-921

3apaduon 877
Bapranr-Mypro0-Oxkcy 558

Bax 524

Kadupauxox 387

«Ilabakan acocum reorpaduum MuHTakapo npapéxou bapranr (60
yapaéuu ['ynap), Banu Ssrymom, Fynt(60o yapaénm laxmap),uauynuH Baxim
TaIIKUII MeJUXaH, Kiu 00 OOHOKMM OaslaH Ba MaHIXOU Ha3appacH PYCTaAHUXO
(dapk MexkyHaHmy» [5, cax.132]. «MaxcynoTu XapoOIIaBUu YMHCXOU KyXH, KU
Iap WH paBaHm Oa Bydya omamaaHa, 60 oOXou pyuzamuHin 6a 0axpxo Ba
YKEHYCXO IIycTa MeIIaBaHA, KU Jap OH 4o 00 Mypypu 3aMoH 0a KabaTXxou
MypKyBBaTH TaxmUHX0 Tabmmn me€banm» [10, cax.24]. «XaHromMum TaxIwix
TapkuOu XUMHUABUU 00Xou Japéu TouuKUCTOH, 6041 Kail Kap/, KU TAaFHUpOTH
KaJIOHTAPUHHU KOHCEHTPATCUSM MOAIaX0U XaJIly1a Jap JaBpau 0axopH, BaKTe,
KM OOmaBuu Imaauad Oapd Oa mypriaBuum maguau dapaéHu mapé osapaa
MepacoHaj, 6a amai meosiny» [34, cax. 96].

Hap 606u ayroM mapouTH TaOUU-UKJIUMHA Ba THAPOJIOTHU TAIAKYIH
TapKUOU THUIAPOXUMUSIBHM 00XoM YanyOom TOUMKHCTOH TaJKUK Kapia IIyI.
TagkMKOTXO HHUIIOH MeOWXaHId, KU Oexrtap KapaaHu cudaTH cucreMaun
00TaBPMUHKYHA Ba CAaHUTAapHsi UMKOH MeIuXal, Ku Oemopuxou 3ykoM 20-26%
Ba PUOSU MEBEPXOU OJIMH TMTHEHH, a3 YyMJla IIyCTaHU MyHTa3aMH JacTxo 35%
KaM Kapna memaBal. « MOHUTOPUHIY KOMIUIEKCHA Ha30paT MEKyHal, KU cudat
Ba XojaTH 3axupaxow obom Yymxypwm TouumkucTtoH map dapaéHu Oomoir 00
MUHEpAJIN3aTCUsIM MMACT Ba TO3arMu OalaH XOC acT, aMMO Jap Maypou
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yapaéHn OOJIOM TabCHPHU AHTPOIIOTEHHA 3WMEA MellaBaj, KW Ha30paTu
CAaHHTApUPO TAKBUAT Meguxan» [65, cax. 56].

«JlacroBapixon MyocHp [Hap cOXau OJKOJOTHS Ba WIOPAKyHHUH
3aXMpaxou 00 UIMKOH MeIUXaH/, KU CUCTeMaxou mymmaan ucrudonan od yopit
KapJa IaBaHI, KU TabCUPU AHTPOIMOTEeHH 0a 00aHOOpXOoM TaOUMPO KOXHII
Menuxaj Ba 0a Xu(3u TYHOTYHMHM OWOJIOTMM OHXO MYCOMAAT MeKyHam» [72,
cax.114].

Boamble pecypcbi Casspros
acceitna Apanbckoro Mops U e uceo

K A3 AXCTAH

[ —— T ——————ry

PacMmu 1. - Yapaéuxon acocun O6u Ocuen Mapxkasn [67, cax.44-51].

Amynapé ske a3 mapéxom kajmoHTapuHu Ocuén Mapkasin 60a mrymop
padTa, a3 mMakoHM maiBacT uIyaaHu gapéxom Baxm Ba Ilany capuamma
METHpag Ba Jap KajlamMpaBu 4Yop KuimBap ToOYUKUCTOH, AQFOHHUCTOH,
TypxmanucToH Ba Y30eKkuCTOH 00 mapo3nu ymymun 1415km qoiirup act (pacm.
2). Hap tymu 180km napéu Amy a3 XMCOOH MIOXOOXO0HU KaJIOH FU30 Merupa.
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Pacmu 2. - XaB3au napeu Amy [73].

Hap yapaéuu Amynapé, o6 ogatan gap MOXU MapT, Bakre ku 6apd oo
MelaBas, 3uén memasaa. Jlap uH naBpa o0xe3uxo HuU3 0a Hazap MepacaHi, KU
OHXO HM3 HaTuU4au oOmaBuu Oapd MebOomaHa. ABYM XapoyoTH 00 Jap
Amypnapé nap naBpau a3 MIOH TO aBIYCT, Aap TOOMCTOH, BaKTe KU OOIIABUH
KaJIOHTapuH a3 xucobm Oapd Ba sx 6a amam meosn. Jap Kenpka ncrepmomnn
muéHau o6 2000 m3 / ¢ e 63 km3/ conpo Tamkwi mequxaHa. Oou gapéu Amy
takpuban 3,3 xr/m? acr. [lap 6alinu gapéxou 4yaxoH, capdu TaH3UMIIaBaHIAN
mapéu AMy sike a3 OajaHATapWUH acT Ba map sk con 210 MIIIHOH TOHHAPO
Tamku Meauxaa. Matigonn xa3au oH 114 000 kM Mypab06ab Ba gapo3uu gape
921 kM mebGormaa. Xapoyotu o6 map uH gap€ 6a xucodbm muéna 1000 m3/c
Meboman. Maiimonn XaB3au mapé 14,84 xaszop kM2 Mypabbabpo TaITKWII
MeIuxa.

Hap 600m ceroM HAaTHYaxOM acoCHM KOPH JHCCEPaTCHOHA Ba
MyXOKMMaHu OHXO OBapja InymaaHa. ba BUJIOSTH MaBpUAM Ha3zap MEHIKYXXOU
KaTOpkyxxou Xucop Ba Kaporerws, KMCMaH MEMIKYXXOU KATOPKyxxou Baxi
moxwin MemaBaHA. Capxaau BWIOSAT KaTopkyxxow baba-Tar, map yanyo
napéxou capxaauu Amyaapé Ba [Tanyg mebormasn.
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Pacmu 3. - Xaputau Japéu Cup [78].
Hapéu Cup sxe a3 kajnoHtapuH aprepusixou obunm Ocuén Mapkasi
Meborman. Maiimorn xaB3an OH TaKpuOaH 462 Xa30p KM2-po TAITKWI MEOUXa,
ku 223 Xa3op KM2-u OH 0a KUCMH KyXit pocT Meosia. dapo3un ymymuu napé as
capuammvaxon Hapua To mabu mapé 6a 2670 km mepacanm (pacm. 3). OH a3
Bojmu 3e¢00u DaproHa, Jap YoM malBacTaHu Ay mapéu nypkyapatu Hapun Ba
Kapanapé capuamma merupan. [laxHou napé xanromu 6apomajaH a3 BOJAUU OH
0a ango3am 15 kmmomeTp Mepacan, K 0a Kyi Oemrap a3 qapé MOHaH] acT..

Hap yapaéHu Mo€HUM XyJ, alIXycyC Aap BaKTH oOxe3uu Oaxopii Ba
TamKKynu OacramaBuu sx, Cupmapé XycycUsaTH MYTaHOCHOW XYyJIpO HUIIOH
Menuxaj, akcap BaKT 4apaéHu XyApo TAaFHUp MEAMXal, COXHIXOPO IIycTa Ba
MacT3aMUHXOU Bacebpo Myp MeKyHaa. MH paBanau 3po3usi Ba YaMbIIaBh Jgap
TyIM acpX0 MaH3apau MHHTAaKaXxOW XaMCOsIpO Talllakkya jmomaact. [ap
Ha3mukun Oaxpu Apan, Cupmapé 0a Omcép moxaxo Ba arbaxo 4yao IIyna,
JIENITan Bacebpo TAIIKWI Meauxaa. MyraacudoHa qap Jaxcojlaxou OXUp JeliTa
a3 cababu mact ImygaHu caTXu Oaxpu Apal, KM Jap HaTHYaul YamMbOBapHUU
maauaa 00 Oapom obepin 6a Bydyn omamaacT, 0a TaBpU Hazappac KOXHII
édraacr.
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Pacmu 4. - Cxemau yoiirupiraBuu xaB3zau gapéu KapupHuxon gap kanampasu
Toyukncron

Hap yapaénu Mu€Ha Japé€ a3 BOOUXOM BaceUu Ha3AUKYX# Mery3zapal, Ku
Jlap OH 4o 4yapaéH kamTap Ty(GOHA Ba OpoMTap MelIaBal, Ku 6apou KUIIOBaP3U
IapoUTH Mycous; (hapoxam meopa.

Mlapoutn ukaumia nap xae3au gapéun KodapHUXOH METaBOH XaMuyH
ssKOOpa KOHTHUHEHTaN#A TaBcud kapa. H MabHOM OHPO JOpaj, KU Aap UH YO
TarupeOMm Hapappacl MaBCHMHH XapopaT Ba Oopwmrotr 0a Hazap mepacan.
«Xanromu TaBcubu yyrpodus Ba 3axupaxou obum Toumkucronu YanyOfn,
bosim xaB3axou mgapéxou Baxm Ba KodapuuxoHpo, ku manHOau o0Eph Ba
THIPOIHEPTETHUKA JIap UH MUHTAKaxo MeOolaH, 00 3axupau Hazappace, Ku
Jlap MUHTAKaxou OajlaH]| Tallakkyi Me€oanm, 1yao kapa» [87, cax.214].

23
120 km -
s N 2 (L. b = ‘_;:
i s
2 7 1 by B
o
®:
[J-'I.- Kanus —= n.Cap6o ——= =3 .. KothapHuxoH
z € /10 u 21
4 s 2 1" 0
F7) 24

1.06u caden; 2. O6u Oapzauru; 3. 3apkamap; 4. XoHako; 5.
Maxankymn; 6. CopoOyt; 7.CeBumapa; 8.Cypxo06; 9.Manacwu;l10.Bamu;
11.ToBamm; 12.Anoxn; 13.Capnau muéna; 14.Aspek; 15. ITannema; 16.00u éc;
17.Maros; 18.6e moMm; 19.5kkabem; 20.FOmoc; 21.Cumuranya; 22.Bap300;
23.Nnsx; 24. XoHako; 25. bkaowm; 26. Kypykcoskan; 27.04n.

Pacmu 5. - Cxeman runporpadun xap3an napén KadpupHuxoH.
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Hap Hatu4a, o0OXe3un Ba MHUYHHH OallaHIIIaBUM yapa€Hu gapé Oa aman
oMajia MeTaBoHal. «/Jap OGaxmm MyIIOXHIaXxou METEOPOJIOTH 1ap MUHTAKaH
MapKaziu YyMXyp#i XapopaTh MHEHAW XaBO Jap UCTTOXXOM 00y XaBo Jap
xaB3an KopapHuxoH, a3 qyymua MabIyMOT gap cTaHcuaxou JymanGe, Eson

Ba AleO‘{ Jap TaMOMHM JdaBpad MYHIOXHUIaXO 4YC€H Kap/Ja McllaBaa»

cax.118].

o1,

Axcapu 60pHIIIOT a3 6axop TO TUPAMOX, MEOOPaJL Ba Jap MOXXOU MapT
Ba ampen 6a aByu Xyn Mmepacaia. ap TOOGMCTOH OOpHIIOT KaM acT Ba Oab3e

MHUHTaKaX0 MeTaBOHAaH/ XYIIIKCOJIM JOIITa OOIIaH/I.

YamgBam 2. — Xapopatu Mu€Ham XaBO Jap CTAHCUSIXOU
OOyxaBomHocHH XaB3au naapéu KodapHuxoH.
Moxxo
™MC g mr (v v v v | YL x| XX
I | X 11
Daiizobo | 12 | 2, | 82 1; 12; 23| | 25 2{) 158, | 3.
1 13709 | B8] 2 P I I A
515
- 1165
- 0.4 | 6, 18, | 18, |14 |7, | 1,
Maiixypa | -6.8 % 5 |25 ’59 58 75 | 25 | 3 (88| 1|7
21 [ 26 » 15
34 5|11, | 16 28, | 27 9, | 5
Hymanbe ’ ’ ) 21,3 ’ 21,3 : ’
9 |36 68 | 8|5 24| 1 5|56
17 [ 23 | 28 24 [17 ] 10
Scanboii 3i9 166 1525 6138 3218 33% 12 ‘:{
9|43 NERR!
19 [ 23 | 30 25 [ 17 ] 10
Aiimos | 0| S m 7|
6 | 1|1 NERE
Xowa - 8, 131822, |21, [ 17|10 4, | *
O6u rapm | 1 11’ R I S G 2N I S T I P (}

Hap pobura 06a wH, mapéu KodapHuxoH O0apom TaxXKUKOTH WIMH Ba
qopaxou Xu(P3u MyXUTH 3UCT OOBEKTH MYyXMM OOKM MeMoHan. MpopakyHuu
caMapaHOKU 3aXMPaXOu OH OMUJIM MYXUM Oapou PYIIIN YCTYBOPU MUHTAKA Ba
OasaH 6apJIOMITAHU CTAHAAPTXOU 3UHATUU aX0JIUU MaXaiid MeOoIa.
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Pacmu 6. - TakcuMoTn MEUEHAN MOXOHAW OOPHUIIIOT BoOacTa 6a MUHTAKAN
TYHOTYHU Oajlannny xap3au napen KahupHuxoH

«XyCyCHSTXOM TUIAPOJOTUU XaB3 ap3UIId MUEHAM MOXOHAU XapOYyoTH
06po nap napéu KodapHuxoH map 6ap merupai, Ku MaBCUM#A 00 xajiu akcap
Jap naBpau obmiaBuu 6apdu 6axopi-ToOUCTOHN Ba Xa/IU aKajIu yCTyBOP Aap
MOXXOU 3UMHUCTOHPO HHUIIOH Memuxam» [93, cax.74]. dap 4yapaéuu Ooiol Ba
Maypou oOcypbraTu OanaHi Ba MHUHEpaJIlIaBUMKaMu o0 Jap Hazap AOIITa, Aap
yapa€Hu MO€HH a(30MIIN HAMAK Ba KOXUIIU CYPhATH Yapa€H, analxycyc aap
Yoixou nactu 00, MyIIOXuJa Merapaal.

«bapou TaxaWIM pPEeXUMH THIPOJIOTH, XapopaTh MUEHAU XAPMOXaU
XaBOpPO Jap craHcusxow acocun o0y xaBou xadzam KodapHUXoH TabMUH
HaMmy, K 0apou xucoO KapIaHu caMapaHOKUU OOIIaBuu Oapd Ba MeTryuu
3axupa Jap JaBpau 0axopr-TOOUCTOHM 3apyp acT» [96, cax.92].

500
450
400

1 2 3 4 5 6 7 - 9 10 11 12

t, MOoxxo

Pacmu 7. - KaypaBuu conmonan yapaenu napeu KahupHuxon
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Hap Hatmya,

Xamaun WH OMMIXO-pened,

HaboToT, (abvonmusaTH

KHIIOBap3#, rapMIIIaBUH MI00AJIHA Ba pylUIAM HHPPACOXTOP — 6a 3aXUpaxou oou
xaB3an gapéu KodapHUXOH TabCcpU KOMIUIEKCH MepacoHaH [96,97].

Yanxsanu 3. - Man0abxou acOCHH aHTPOIIOTeH# 0a 3aXUpaxon o0uu
xaB3au napéu KopapHuxoH.

Manban Tascup

XyCycHusiTu TABCHDP

HaMyHaxou 00BEKTX0

Xoyarum KHIIIoK

IMaprodTanu oou
MapToB 60 HYPHUXOH
OOKHUMOH/IA Ba
MECTUTCUJIXO

Cucremaxou odepi,
XOYaruxou AeXKOHMN

Canoar

Hdnocmasun
METaJUIXOHM Ba3HHUH,
apToBXOU HAPT

3aBOJX0, TOUTOXXOU
Ha(T, MUHTAKaX0Hu
CaHOATH

O06u mapToBXOHU
KOMMYHaJIN-MauIIa
KommyHanii-maunti

Hdnocmaun

MUKPOOHOJIOTH Ba
OpraHUuKH

ITaproBxou
KaHaIIM3ATCHS a3
Iaxpxo Ba MAXPX0

DabousATh KyXu

Ndnocmasun 06 60
OOKMMOHIAXOHN
MabIaHH, METAIUIXOH
Ba3HUH

Kapnepxo, KopxoHaxou
FAHUCO3U

COXTMOHU KyXi Ba
pyuiau uHppacoxTopn
(habousATH MabIaAHN

Kawm xapmanu
KOOUITUATH QUITPKYHHUH
00x0u 3epU3aMHUHA

Poxxo, capbanaxo,
COXTMOHU COXUIXO

_ Banaun 6apnomranu Bypunanu
HapaxtOypi Ba . _
9pO3UH XOK, 00IIaBUN FalipUKOHYHI Ba
OypunaH .
YyHXOH Japexo HOYCTYBOD
Typuswm Ba haporat WUdnocmasuu maxami, | MuHTakKaxou

apTOBXO Ba NapPTOBXOU
MauIln

HUCTHUPOXAT, KEMIIMHI'XO

Haposmn mgapéum Kodapuuxon Ttakpuban 387 KILIOMETPPO TaITKHIT
MeIuxaj, KU OHPO K OOBEKTH MYXUM THJPOJIOTA Jap MUHTAKae Meco3al, Ku
00 MaHOam ap3uIIMaHI acT. XaB3u obanbop 11600 kunomeTpu Mypabbas 60
MUKEC Ba TYHOTYHUU MUHTaKaX0UW TAOWUUU XY/ a3 KYJUIaXOH Iauau 6apgnym
KaTOPKYXXOU XHCOP TO KHTHAXOU OPOM Ba XaAMBOP TahCUP MEPACOHAI.
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Pacmu 8. - Xapurau runporpadun xas3au napéu Kabpupuuxon 6o
HUIIIOH JOAAHU Yapa€HXOU aCOCH Ba MOCTXOU TMAPOJIOTH

Hapé map OamaHOIUXOW KyXXO, Jap KHCMaTH FapOWHM KAaTOPKYXXOHU
Xuccop, xap OalilHU CAaHTXOU TeIla Ba KyJlaxou OapQryin 4ourup uiygaact.
Hap yapaéuu 6osiou KopapHuxoH xaMuyH Aapér MabMyJIMHM KyX#A 1ap Meim MO
naizo Memasaja MypHIMAAT, Te3, 00 Yapa€HU TaHr Ba Kay, KU POXU XYAPO
TaBacCyTH AAIITXOM CAHTMH MeKylosia. Jlap MH 4o, nap cajTaHATU IMUPSIXXOU
Kyxii Ba Oapxo, MaHOaum acocuu fFu3om Aapé obu oOmyma mebommasn, Ku
00xe3un MypKyBBaTH 0axoppo TabMUH MeKyHan. [Jdapé€ KyapaTu dapaéHxou
KyXUpo map Oap Merupana, oOXOM OH KpPHCTAIIA Ba SXOaHAM MeOOoIIaH.
HumeOuxou Tenman Kyxxo, Ki 4apaéHpo UX0Ta MEKYHAH]I, MaH3apaXou 3e00po
0a By4ya MeopaHn, KM Cal€éXOH Ba MYXaKKHKOHpO dYaia0 MekyHaHm [104,
105,102, 103].

UNnnexcn ndnocmasun 06 (MMO). XncoOKyHNM WHIEKCH HCTEBMOIH

00 Oapou 00XOM pyM3aMHHHI TaHXO 0apoUW IIYMOpau MaXAydu 4y3bXO aHYOM
nona Memasan. Ilymopan Taxiuixoe, KM Oapou MyailsiH kapiaHu MUEHAH
apudmeTuki 3apypany, 60051 Ha kamTap a3 yop Goman [123, 124]. VIn unaekc
(mamuKaTop) KO3(GIUTCHEHTH WIOBATMM MabMylId MeOomaj Ba ap3ulln
MUEHAM KOHCEHTpaTcusu xamau nyosatmyna (KXUW) 6apou mymopan KaTbuu

MaxIyau 4y3bX0HU alloXuaa 3Uea myuaHpo ndoma MEKyHa:

MHO ==y &
Kb H;

Ci- KOHCEeHTPATCUSIM YEHIITYIal MO
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KXUi;- xoHCceHTpaTCHsIu xXaaau uyo3aTaodalnyna 6apou oOM HYIIOKH;
IyMOpal HULIOHAMXAHAax0. Mo HaMyHaxopo 00 €pHM IacTrOXH HM30TOIUHU
nazepun Picarro L2110-; Ttaxjiuin kapaeM, 4y3bXOM H30TOINA Jap BOXUIXOHU
Hucoi udona épraana: § X = (Rpr/Rst-1) - 1000 % ku map oH r — U30TOIXOU
runpored (2H/1H) Ba okcuren (180/160) nap HamyHa (H) Ba cranmapt (ct) X-
n3ororn. by3sypruu curma (§) HUIIOH MeAUXad, KM Yl Kazap HaMyHa HucOat 6a
crarnapt (6=0) 6o uzoronu Ba3HuH (6>0) kam kapaa mygaact(5=0).

Hap caxum WHcTUTYyTH Mackanaxow 00, THIPOIHEPreTHKA Ba
akonorustu AMUT (6o pakamu 3883600) o0anOOpxo HacO Kapma ITymaaH.
Bopumor yampoBapi Kapma Inya, Ka nac a3 oH Oa mi. Bena, ABcrpus, 6a
osmontroxyy GNIP IAEA Gapou veH kapjJaHU U30TONMXOU ycTyBopu O2H,
6180 Ba m3oTomm pammoaktuBu O3H ¢upucroma mMemasan, MO WHYYHHUH
HamyHaxou Oopumiorpo 6apou tapkubu uzoronnu 82H Ba 6180 map uHCcTUTYT
Taxn kapraem [4-A]. Hatumyaxow 4eHKYHUUM TapKuUOM W30TONUU OOPHUIIOTH
Mu€Hau MOXOHauW Aap maxpu [ymanbe qap MOXXOW OKTSIOp Ba HOSIOpU COIH
2018 6opuaa map yaaBamu 4 oBapja nryaaaH.

Yageann 4. - XyCcyCUsITXOU U30TOMUU OOPHUIITIOTA MUEHAN MOXOHA, KU
nmap Mmoxxou okTsa0p Ba Hos10pu Conm 2018 nap maxpu dymanbe 6Gopus.

Mox, coi Yoiirupiapiu 18O 2H d-excess
MO, I"9Ba D
10.2018 AMUT -13.51 -90.1 18.0
MO, I 9Ba D
11.2018 AMUT -11.45 | -70.5 21.1

TaritnpéOun TapkuOM U30TONMUU 00XOW Tabuil a3 oH BoOacra act, Ku
paBaHmu ¢pakcusi map BakKTh Ty3apuinixon (aszaBin 06a aman wmeosn. Jap
mapoutn Tabmin mzortonxou ruaporeH (H) 6a ¢pakcusu kaJOHTapuUH ITydOp
MmemaBania. Byxopmasun o0 0a CHHTE3M H30TONIXO OBapna MmepacoHaHn (0o
3uén mynanu Mukaopu Hucouu 6180 Ba 62H nap dazau moes).
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HaTuyau Taxnunu nsoTonxom ycTyeopu § 180, % Ba 6 21 Py
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Pacmu 9. - Hatnyaxou TaXxKUKOTH U30TONXO0M ycTyBOp 1. KoupHuxon
(Conxom 2018-2019)

Hap mykKouca 60 napéu Dok, Tapkubdbu uzoronuu gapéu KodapHuxon
cabykTap acT, KM HHMIIOH Menuxald, kKu aapéu KodapHuxoH a3 mMaHOabxou
OamanaTapu 00 HUCOAT Oa mapén DIIOK capyamiMa MeTHpa.

I'yzaponnmann xocu 00 (Cond) OeBocuTa a3 KOHCEHTPATCUSIH
HaMaKxXoM Xajyaa BodacTa acT. ['y3apoHugaHu xocu o0 a3 xapopar, Tabuatu
HOHXO Ba KOHCEHTpATCHSIM OHXO BoOacta act. ap pacmm 10 HaTuyaxou
Ty3apOHUAAHM alIOXUa Jap Ce MABCUM HUIIOH 04 LIyAaacTt.

2500MS/em

2000

an 2018

1500
wn 2018

1000
espan 2018

500

0 HYKTaxou

1 2 3 4 5 6 7 8 9 WHTNX06

Pacmu 10. - TakcumoTH Ty3apoHaHAATUH XOC aJIOXHIa 1ap 3 MAaBCUM
Ap3uirxon macTTapuHM TY3apOHHIaHU XOC Jap HamyHaxow6,l5 Ba 34

xaB3an gapéu Kodapuuxon 6a kKaiig rupudra mympa, 249320 mx Cm/cMm-po
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TAIIKU MEANXal, JAap Xoje Ku OamaHaTrapuH nap HamyHaxou 9,18 Ba 37
yamoaTu YOPSKKOPOH OIIKOp Kapla IIKJAaHI, KA Jap OH ap3uixo Oa
17582060 mx CMm/cM pacugaasm.

TaBpe, KU a3 YaaBasa quaa MelIaBaj, akcapu HaMyHax0 00 MHTHKOJIH
Oamanau 0apK, KM 00 KOHCEHTpATCHSIH OalaHIu HaMakxo BobacTa acT, TaBcu®
Kapaa MemaBaja. ODXTUMOJ MH 06a TabCUpU aHTPOIOTEHH 1ap XaB3au Japeu
Kodapuuxon amokamann act [4-A]. Faiip a3 on, OyxopmaBid Ba KaM IIyJaHU
yapaéuu 06 6a KOHCEHTPATCHSIM HAMAKX0 TabCUPH Ha3appac pacoHuna, boucu
ad3oury oH Merap/a.

Yanmsanu 5. - [TapameTpxon MaBCUMUH THAPOXUMUSIBUN JAPEXOU
Yanryb6un Toyukucrosn [138, 133].

Humonauxanma Hapé 3umuc | baxop | Tobuc. | Tupam | Box.
(AuB) | (Anp) | (Mrom) | (OxT) | yeHak
TDS Baxu 450|320 | 280  |400 | wr/n
MUHEpaIU3aTCUs
ITany 380 290 250 360 MI/71
Kodapuuxon | 410 300 270 380 Mr/1
pH Baxm 7.4 7.3 7.2 7.4 -
Ilany 7.5 7.4 7.3 7.5 -
Kodapuuxon | 7.3 7.2 7.1 7.3 -
Ca?* Baxm 60 45 40 55 Mr/n
ITany 55 40 35 50 M/
Kodapuuxon | 58 42 38 52 Mmr/1
Mg?* Baxm 25 18 15 22 Mr/m
TTany 22 16 14 20 MI/71
Kodapuuxon | 24 17 15 21 Mr/1
Na* Bax 15 12 10 14 MT/71
ITany 13 10 8 12 M/
Kodapuuxon | 14 11 9 13 Mr/1
HCO; - Baxi 220 180 160 200 MI/IT
ITany 200 160 140 180 M/
Kodapuuxon | 210 170 150 190 MI/T

HMap 606u 4opyM XycyCHSATXOU THAPOXUMHSBUH MAaBCHMH TaxjIMII Kapaa
urkaa, cudatu ooxou MuHTakam Kyno6 6axo moja 1yaaacr.

Bo HazapjomTu axaMusTH CapUBAKTUU WH MaB3ybh, MO TapKUOU
XUMUSIBUM OOXOU 3epU3aMUHUM OOTABbMUHKYHUU OMMABUPO Aap MHUHTaKau
Kymob6 Ttaxkuk kapma, mapéxou Tebamaii Ba MomHpakpo XaMdyH HaMmyHa
nctudoma oypaem. (pacm. 11). Hamynaxoum o0 a3 mgapéxo, Oapom «TaxJIAiId
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Pacmu 11. - Xaputan HyKTaxou HHTUXO0HU
Japexo.

Hap (map yaaBaimu 6) HATUYAXOU TaXJIMIN XMUMHSBUU OOXOU Tabuu
MaHOabXou Aap 6010 3UKPIIIyaa oBapaa myaaaHa. TaBpe KM HATHYAXO HHUIIOH
MeAuXaHM, capdu Hazap a3 Macodau HoumM3u OaliHu uH a1y Manbab (2,5-3,0 kM),
ob6u mapéu Tebamait mopou caTxu xeje OajJaHATAPU UOHXOM CylhaTH, XJTOPHIA
Ba HUTPATUU METAJUIXOU UIIKOPU Ba UIIKOP3aMUHIA Mebomman [2-A). Bosn kaiin
Kapll, KM MyalsiH KapIaH{ XyCYCHSATXOU OMWJIH TAhCUPU 00XOM PyU3aMHUHA 0O
TapkuOM XMMHUABUM MaHOABXOM 3€pU3aMMHUM OOTABMHUHKYHH SKe a3
MYIIKWIOTH MyOpamMu TaFiupéOuun riiobanuu ukjuM 6a mrymop padra, 6apou
KOXMII JonaHu odaTxou Tabum 6a MOHAHAM OMaJaHM Cenxo, dapoManaHu
Sp4 Ba 00Xe3MX0 MyCOUJAT MEHAMOSI.

Yagsanm 6. - Hatryaxou TaxImm XUMASIBUA 00X0W 36pU3aMUHAN
Munrtakau Kynobu Bunositu Xatmonu Yymxypun Toqyukucton

Teb6anaii Ba Momupak HaMyHaxOH

Homu Homu man6an
HUIIOHIUXAHIAXO

Mowmupax Tebamatt
Byii ( 6amwn) 0 0
Maszsa ( 6amn) 0 0
Panr (6amn) 0 0
adodust (cm) >30 >30
Tuparu (mMr/am3) 2.5 0
Peakcusiu davoa (pH) 8.1 7.35
Caxtu (Mr.9KB/11) 4.15 6.1
Anxkanu (Mr.9KB/11) | 4.4 5.1
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Hnomawn yanBaam 6

Xnopuaxo (Mr/im) 9 31.5
Kaurcnii (mr.3xB/11) 1.05 3.7
Maruuii (Mr.9KB/J1) 3.1 2.4
Cymman K+Na 1.75 2.55
(Mr.9KB/11)

Cynbdatxo (Mr/n) 59.95 132.66
BoxumMonngan XYIIK 316.0 492.0
(mr/m)

Ammuax (Mr/m) Edr/mamyn Edr/mamyn
Hutpurxo (Mr/im) Edr/mamyn | Edr/mamyn
Hwurparxo (mr/n) 7.29 22.32

Taxauam MHUHEpAaNIOTH Ba XWMHSBUH TaxXIIUHXOW CaxT, KM Iac a3
OyxopiaBit 6a Byyy/l MEOSIHI, 1ap Myp KapJAaHU MabIyMOT Jap Oopau TapKuou
XUMUSIBUM O0OXOM TaJIKUKIIaBaHIA caXMU Hazappac gopan. Jdap yaasanxou 7
Ba § Tax/IMJIM MUHEPAJIOTH Ba XUMUSIBUU TaXIIUHXOU CaXTHU OOXOM MaHOabXOH
Tebanait Ba MoMupak MyTaHocnOaH 4aMb0acT Kap/a IIyaaacT.

Yamgeanu 7. - Tapkubu XuMUSBUN TaXITUHXOWH OOKUMOHIAN XYIIIK 001
napéxou Tebamait Ba MomMupak

Howit Maunb6abx0, % Mac.
HHITHOTIXARAAXO Tebamait Momupak
Caz* 1.84 1.21
Mg?2+ 1.19 3.58
Na+ 0.63 1.01
K+ 0.63 1.01
SO4 66.25 69.27
Cl- 15.73 10.39
NO3 11.14 8.42
COs* 2.54 5.08

Yagamu 8. - TapkuOu MUHEPAJIOTUU TaXUIMHXOU OOKUMOHJIAM XYIIK
o6u gapéxou Tebanait Ba Momupak.

Houn Maunb6abxo, % Mac.
HUIIOHIUXAHIAXO0 Tebanari Mowmupaxk
CaSO4 28.15 12.30
MgSOs 18.20 36.41
NazSOq4 9.94 10.27
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Hnoman yanBaiau 8

K>SO4 9.94 10.27
CaCl 6.68 1.84
MgCl 4.32 5.46
KCI 2.36 1.54
NaCl 2.36 1.54
KNOs 2.90 1.51
NaNO:; 2.90 1.51
Mg(NOs)2 5.32 5.38
CaCO:s 1.079 0.90
K COs 0.38 0.75
Na: COs 0.38 0.75
Mg COs 0.27 2.67

MunepanHokuu o6 map mapéxom Mowmmpak Ba Tebamait map gaBomu
TaAKUKOTXOU ry3apoHupamyaa a3 270 to 320 mr/am3 (uans.8). TaBpe, ku
HATHUYaxO0M TAAKUKOT HHUIIOH MEANXAaZ, TAaFUpOTH Ha3appacu MaBCHMHHU
MUHEpanu3aTcusan 00 Mymoxuaa HamyaaacT, pH-m o0 map Tynm Ttamomm
JlaBpau oMy3ull nap aoupau 7,3-8,8 OOKHA MOHA, KM MH Oapou 4yapaCHxXou
xypau o0 xoc act. Jlap BakTH CeIXOM 3MMUCTOHA Ba 0axopil map napéxou
Mowmupak Ba Tebanaii kame 6ananamasuu pH [2-a] mymoxuaa kapaa mya.

Yamgeann 9. - TaritmpoT MaBCUMUN HUIITOHIUXAHAAXOW THIPOXUMUSIBUU
JIApEXOU TAJIKUKIIABAHAA.

Homryn 3um
HHUITOHIUXAHIA Hapéxo Bz;xo };gg: Fl;;g;a HcHTo Box.uen

Ph.Huon. Yanxranbomnm 7.95 7.93 8.1 793 | -

TUAPOTEeHU
ITanycona 7,85 7,68 8,5 7,83 | -
Tebanait 7,80 7,69 8.8 8,5 -
Mowmupak 7,80 7,80 8,7 8,3 -

Xapopat Yanranoomu 14,3 20 12,2 43 toC
ITanycoia 16,1 222 17,5 4.5 toC
Tebanait 13 18,3 17,2 4,2 toC
Mowmmupax 15 19,1 15,9 3,8 toC

O2 okcHureH Yarranbomm 7,7 7,3 7,6 7,5 (mr/mn)
[Tarycomna 7,6 7.1 7,3 7,4 (mr/im)
Tebanait 8,5 6,9 8,2 7,8 (mr/m)
Mowmupax 8,1 7,8 7,9 7,9 (mr/m)

Munepanmm3aTcus Yarraibdomm 290 285 310 297 (mr/mm3)
[Tarycomna 300 276 320 299 (Mr/mm3)
Tebanait 286 270 290 280 (mr/om3
Momupak 320 292 300 305 (mr/om3
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Ap3UIIXon MUHEPAIN3ATCHS Jap XapAy 0OBEKT Jap TYIU IMaHy, COJ Jap
noupau ycryBopu a3 278 to 325 mr/n mebomang (pacm. 12). ba xucobu muéna
caTxy MuHepaimmaBun o0 gap oObektn Tebamaii (316,4 wmr/m) HucOat Oa
06bexT Momupaxk (301,6 Mr/it) yeryBopTap acr.

MMHEpaﬂmaTCI/IFl
330

s B

320
3
3
2

-~ 2o o
o o O

2
2
2

[=x]
[=

Tebanait  Momupar  Tebanait 'Momupax Tebanaii Momupak Tebanait Momupar  Tebanait  Momupak

2020 2020 2021 2021 2022 2022 2023 2023 2024 2024

Pacmu 12. - KoHceHTpaTcHsi MUHEpaIXo Jap AaBpau coiaxou 2020-
2025.
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Pacmu 13 - PenTreHorpaMMau TakImnHXou 00U Japéxoun
Mowmupax (a) Ba Tebanaii (b)
Hap obu nmapé muknopu mouxou HuTputid to 0.01 mr/mm3 mepacas, ku

HucOaT 6a HHUTpaTXo Xenme Kamrap acT. Jap mapéxom wudmociiyga UH
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HUoHAuxaHAa MmeraBoHaa To 0.05 mr/mM3 3uéz maBaa, Ku UH KaM a3 ap3ullln
IKpe=0.08 mr/mm3 3uén act. MK unonxou amMMoHuUN Oapou OOBEKTXOU
o6uu ucrudoman moxumnapsapi 0.5 Mr/aM3-po TAIIKUIT METUXAI.

K+ Na Tebanait 2020-2024

2020 zozicbeapanb IMBI‘/‘?OPABWCT IHOﬂﬁpbzoza 2024

(%]

S

w

%]

[

0

Pacmu 14. - Kamnmit Ba Hatpwuii nap Tapkubu o6u napéxon Momupax Ba
Tebanaii (mr/mm3).
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Pacmu 15. — Yambu K+Na, HUTpaTx0 Ba XI10puaxo Aap oou gapéxou Momupax
Ba Tebanaii (ITJK=300 mr/mm3).
MwuHepanHokuu obu napéxoun Tebanan Ba
Momupak gap 4op dacaum con

350
300

25
200
15
100
5

HuwoHauxaHaaxo YauranGowwu MaHycona TeBanai

o

o

o O

m baxop mTobuctoH MW Tupamox M 3MMKUCTOH

Pacwmu 16. - Munepannokun ooxou gapéxou Tebanaii Ba Momupaxk gap 4-

acmu con
Xnopuaxo
45
40
35
30
25
20
15
10
5
0
= = = = = = = = = x
[ 1] [ 1] [ 1] [ © o ]
@ [=] @ [=] @ [=] z [=] @ [=]
= = = = = = = = = =

2020 @ 2020 2021 @ 2021 | 2022 @ 2022 2023 2023 2024 2024

Pacmu 17. — Boxumonmam xjop map obOxo mapéxou Tebamait Ba Momupax
conxou 2020-2024.
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Hap o6u nmapéxom Momupax Ba Tebanali MUKIOPH XJIOP-UOHXO XAHTOMH
TaaKuKoT nap gowpan 11124.3 mr/mm3 Oyn. dap kutbam yapa€Hu Aapeu
Tebanali MUKIOpU MakCHUMAaJIuU XJIOp-UOHXO 124.3 mr/mm3 mymoxuna kapaa
Iy, Ku cababXxon OH HOMabIyM OOKA MEMOHAHI.

Hap nmaBpaum mymoxuianiya MUAOPU OXaH Jnap 00XO Jap TaMOMH
naposun napéu Tebamait Ba Momupak a3 I1JK xerne 3u€nrap acr (pacm. 4.9).
Muxkopu 3ué€nu oxaH aap o0X0 a3 IIyCTaHU TaOWWU CAHTXO Ba MUHEPAIIXO a3
cababu COXTOpH T'€OJIOTMM MUHTAKa, MHUYHUH TabCUPU AHTPOIOTEHH: 00X0H
caHoaTi, KyOypxoW KyxHaW MeTajuli, KM Oa 3aHr3aHMM 3aHr3aja ydyop
MeIIaBaH]l Ba TO3aKyHUM nacrcudat 6a Byyyn meosia. ba Tapkubu oH cudatu
00TabMUHKYHIA, napavyau (apcymamaBUM —HMHIIOOTU THUAPOTEXHUKHA Ba
TaYXMU30TU KOTEJ TabCUP MepacoHall. BobacTa a3 MyxjaTu uctudoaa Kyoypxou
MeTaiuTi, 0a 3aHT3aHn 1ydop MemmaBaHa. OMIIXON MaBCUMI, a3 KaOWIN 00Xou
obmyna gap ¢aciau 6axop HM3 WH paBaHAPO TABCCYTU MApOKaHIA KapIaHU
MaiBacTaruxou OXaH TakBuwsiT Memuxaua. dap cdaciau 6axop obOxou o6Iryna
MaiBaCTaruxou OXaHpo a3 XOK (aboJIoHA ITycTa MebapaH.

Tapxknbu OamaHATApUHE OXaH Jap Xap ce cyTyH gap coinu 2020
MYIIOXUa MEIIaBal, KU HaTU4yau OOPHUIIOTH maaua Mebomran. Ma3MyH! oxaH
6a xucobu muéna 1,29 mr/m acr.

OxaH Ba a/toMUHUK gap obu gapéu Momupak
nap 4-dacnu con 2020-2024

0,6
0,5
0,4
0,3
0,2
R AN
. | |
Momupakr Momupakr Momupakr Momupakr Momupakr
2020 2021 2022 2023 2024
B AntomuHuia (Al) B OxaH (Fe) Antomunuii (Al) B OxaH (Fe)
W AntomuHKiA (Al) m Oxan (Fe) W AntomuHKiA (Al) B Oxan (Fe)

Pacmu 18. - KoHcenTpaTcusiu maifBacTaruxou oXaH Ba aJIOMUHUIA 1ap TaBpau
conxon 2020-2025 o6u napén Momupax
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Pacmu 19. - KoncenTpaTtcusin 60KMMOHIAU XYLIK Aap AaBpau conxou 2020-2025
o6u gapéxou Momupak Ba Tebanaii
Hutpurxo Ba HUTPATXO0 HUIIOHIUXAHAAXOM dapadau HdiocuiaBi Ba
XyCYCUSITXOM TapKUOU OpPraHUuKUM 06 Mebomana. Ma3MmyHH TuapokapOoOHaTXO
nap ooxou napéxou Tebamait Ba Momupak nap goupau 128188 mr/nm3 Tarup
épra Gapon MUHTAKaAXOU KyXi XOC acT.

mapokapboHaTxo

140
120
100
80
60
40
20
0

TeGanait  Momupar = Tebanait Momupak Tebanait  Momupar Tebanait  Momupak = Tefanait  Momupak

2020 2020 2021 2021 2022 2022 2023 2023 2024 2024

Pacmu 20. - KoHceHTpaTcusu naiiBacTaruxou TuipokapOoHaTXo 1ap oou
napéxoun Momupak Ba Tebanait maBpau conxou 2020-2025.
Hap maBoMH TaJKHKOT KOHCEHTPATCUS HUTPATXO Jap TAMOMH TYJIU Iapé

a3 ap3umu [1IK 3uén nabyna. dap conu 2024 ap3uiixou MaKCUMaJINH HUTPUTXO
Ba Hutpatxo 0,054 Mr/m mymoxuma kapjaa lymaaHi. Ap3uId HUTPUTXO Oa
xucobu muéna 0,016 mr/m-po Tamkwn goja, gap o0 MUKIOpPU HUTPATXO Oa
xucobu muéna 0,334 mr/m-po tamkwin Mmeauxan. Hap comm 2022 map aexau
Tebanali HUIIOHAMXAHIAXOM MakKcuMaiuu Hutpatxo 0,88 Mr/m mymoxuma
KapJa IryTaaH.
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Pacmu 21 - KoHceHTpaTcHsiy naifBacTaruxou cyiadat nap naBpau coiaxou 2020-
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Pacmu 22 - BokuMoHIau XyIiK, THAPOKapOOHATXO, CYI(haTXO Ba
MUHepalaBi nap obu napéxon Momupak Ba Tebanaii 2020-2024.
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TagKuKOTXOH Ty3apOHUAANIY]A HUIIOH JOAAaHA, KU arap MH TaMOIOJIN
Tabcupu MaH(uu kumoBap3in 0a cudatu 00 ugoma €6an, mac MUHOABA
BallpOHIIIABUM 3axupaxou o0 6a aman meosa. bo omysuim XomaTu KyHyHUH
nctudonan o6 Ba Taxymiau cudaTu o0 map MIAPOUTH TABCHUPH AHTPOIIOTEH,
METAaBOH XyJloca Kapi, KU YCTyBOpMHM HUCTH(oOIanm o0 aap XaB3aum Japeu
MuHTaKau Kyno6 gap conxou oxup xoxuu édraacr.

Nmkoprokun o6xou napéxou Tebamait Ba Momupak nap moupau 4,4
10 7,2 MMOJI/iM3 Tarupriazup act (pacm. 23). Ilac a3 ap3uiixou HuUcCOaTaH MacT
nap comu 2020, ad3oumiy HUMIOHANXAaHa 00 MybTaAMIIIABIUN MUHOABAA aap
carxy 6-7Mmon/am3 wmymioxuaa kKapaa myn. Humonamxangaxou OanaHAn
WIIKOPHOKM OH 00 Oaprapuy HMOHXOM THAPOKAPOOHATH Ba paBaHAXOHU
XaMKOpuu 00 00 YUHCXOM KapOOHATUN MIUHTAKAX0U 00 YaMbOBapi aToKaMaH/I
acr.

NwkopHoku 2020-2024 nap 4- mascum
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mbaxop mTobuctoH W TUpamox 3MMMCTOH

Pacmu 23. - TapkuOu MIIKOPHOKH nap naspau conxou 2020-2025 nap 4 -
(acmu cout.
Bapou 00xou xaB3xoM OOTabMUHKYHUU HYIIOKA HCTU(OMAIIABAHIA,

HIIKOpHOKUU ymMyM# 2,05,0 Mmosa/am3-po tamkun Meauxaa. A3 7,0 mmoa/am3
60110 00 TabMM XOC MANJ0 MEKYHA]l BA METaBOHA]] Oa BAaWpPOHIIIABUU TABO3YHH
HaMmaku 0ajaH oBapaa pacoHaid. MmkopHoku map maBpau coixou 2020-2025
06xou napéxou Tebamait Ba Momupak a3 4,2 o 7,6 mmon/nm3 taritup édran.
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XVJIOCA
1. HaTu4yaxom acocuu MIMHU JUICCEPTATCHSI.

I. Xycycuarxom OpraHoOJNENTUKA Ba TapkKuOW XUMHUSBHUM OOX0HU
3epu3aMuHun XaB3au napéu KodapHuxoH Ba K KHUCMU OOXOU 3epU3aAMUHUU
BuiosTH Xatinonu Yymxypun ToyukucroH, a3 Kabunmm Tebamait Ba Momupak
TaxKWK Kapaa mymanng [2-A], [4-A], [17-A).

2. MyailisH xapma 1Iyd, KU TarupéOMM MaBCUMHH — TapKuOu
THAPOXMMUSIBUM JapEX0 HATHYaW KOHYHMHM XAMKOPDHM OMMIIXOU HUKJIMMIA,
TUAPOJIOTH, T€ONOTH-TeOXUMHUSIBA Ba aHTPOIOTEHA MeOoInaa, KU Aap AaBOMHU
coxn Tarup Me€banna. Tarupéonn MaBCUMUM HUIIOHIUXAHIAX0U THIPOXUMUSIB
0a maBpau 00xe3un 6axopH-TOOUCTOHM Ba (paciu TOOUCTOH POCT MEOS, KM UH
00 TarupéOunu xuccau o6xou OGopoH Ba Oapd, 06XOoM 3epU3aMUHE ap FU30U
napéxo Bobacra act [16-A], [20-A].

3. Hap acocm TaxIWiIxXoWm O3MOWIIMM caxpoil Ba Jabopatopi
HUIIOHIUXAH/IaX0U TUAPOXUMUSIBA Ba OPraHOJIENTUKHIH o6xoun
TaXKUKIIaBaHaa, 0a MoHaHau maddodusr, mazza, OFil, HUIIOHIUXAHIAH
TUAPOTreHN (pH), caxTuu MaBaKKaTd, CAXTUU JTOUMII, UIIKOPHOKH, OOKMMOHIAN
XYIIK Ba Falipa MyalsiH kapaa myaaang [4-A], [16-Al.

4. MyaiisiH Kapaa myaaact, Ku 6a TarupeéOnu MUKIOPH 4y3bX0, TAPKUOHN
W30TOMH, a3 Yymjia OKCUTEHHU XaJIy/la, MHYYHUH OMHIXOU HUKJIMMU MUHTaKa
Tabcup MepacoHaHA. Jlapéxou TaaKuKIIaBaHAA JOPOM HaBbU oMexTabapd Ba
sxOaHaM MedoIaa, KM UH TaFupEéOUn XapodoT 00 Jap OaiiHu coyipo O6a By4dyn
Meopaa. Ap3UIIXoN MaKCUMaIuu oOKalni 0a WIOH aBrycT Ba JexalOp deBpan
poct Meosn [4-A], [6-A], [12-A].

5. Ap3€Ooum THIPOXUMUSBUM TAaFMUPOTU MaBCUMUU O0XOU caTXid Ba
3epu3amMuHun XaB3au mapén Kodapauxon, napéxou Tebanait Ba Momupaku
MUHTaKau XaTJIOH OBap/a MIyAaacT, KU JIap MauMy'b, IAPOUTU TaOUU-YyFpOdi
Ba THUAPOJIOTHH Aapéxon 4aHyOun TOYMKUCTOH Oapou TAarMpEéONH MaBCUMHH
cudatu 06 3amuHa papoxaM Meopal, KU MyHOcuOaTh XxamayoHuba 6a ap3éouu
TUIPOXUMMSIBUM ~ OH, A4COCHOK  KapJaHWh  3apypaTd  MOHUTOPUHTH
JapOo3MyAIaTpo Tajnab MexyHan [2-A], [3-A].

6. Jap acocu HaTn4yaxou 0aacTroMajia MabiayM Iy, KU 00X0ou Japéxoun
Tebanait Ba Momupakn muHTakan Kymob map Tapkubm Xya MUKIOpPH 3UENH
qy3bXOH XaNllyJa Ba XaJHAIIyJau FalipUOPraHUKHA AOpaHi, Ku Oa cudatu
00X0M caTXWM TaXKHMKIIaBaHIa TabCHpU MaH(#@ MepacoHaHnd..MyalsH kapaa
NIy1aacT, KU JaBpau TOOUCTOH 60 KaMTapUH MHUHEpaIIIaBUi 00X0 MYBO(GUKAT
06a 006€pu Ba wucrudomam xoyaruwgopnm xoc act. ap ¢daciaum 3uMUCTOH Ba
TUPaAMOX MHUHEpaU3aTCUsI 00 3UEN MemaBaa, Ku UH UCTU(OMAN MyCTaAKUMHU
00po O¢ KopKapau Menraki Maxayx HamekyHan [1-A], [2-A], [12-Al.

7. Uctudomam ycynmum KOMIUICKCHHM THUIPOXMMHUSABHA, KU 0a TaXJIWiIu
JUHAMHUKAW MaBCUMH Ba UCTU(OAAM HUILIOHAMXAHIAXOU MHTErpaluu cudaTh
00 acoc édraact, IPTUMOMHOKMHU ap3EOUM XomaTu OOXOWM pyH3aMHMHI Ba
MyBO(HKATH XOYaruu OHXopo OamaHg medbapaopan [1-A], [4-A].
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2. TaBcuaxo oup 6a ncrudoman aMaaIny HATHYAXO
1. Hatnyaxou TagxuKoT onj 6a OMy3UIIN TapKUOU XUMHSIBUM 00X0H
TaxXKUKIIABaHAa METABOHAH] 6apOy aCOCHOKKYHUHU WIMHHM MOHUTOPUHTH
00x0M pyU3aMUH#A Ba 3epu3aMUHU HcTU(OIA Oypaa MaBaH/.

2. Hatnuaxou map auccepratcus 6a 1act oBajgallyja METAaBOHA/ MEIIT yUN
TarupeOun cudaTy 06 Ba TaxXUsM TAaBCHIXO OUA O0a UCTU(OIAHN OKIIOHAU 00
Jap IIAPOUTH TAFUPEOMH MaBCUMIA Ba UKJIUMA HCTU(OIA IIIABAH]I.

3. lap acocu 1aarpamMmaxo Ba YCYJIXOM TaxXusIIydan MyOCHDP, METABOHAH/T
HaMyHaXOHU TaxXJIMJIUPO XaH'OMH I'y3apOHUAAHU TAAKUKOTH 1mabex ona 6a
OMY3UIIN TAPKUOU XUMUSBUH 00X0OU HYIIOK#A uctudona dapas/.

4. MaBoaxou quccepTaTcusi MeTaBOHAH 0apou TaxJIWI Ba MyaiisiH HAMYJIaHU
n3oronxou okcurex 6180 Ba rugporen 62H nap aurap TaaKMKOTXOM MOHAH[
ucrudona Oypaa maBaH/I.
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AHHOTATCHUAN
mucceprarcusn Xonmupsosoga Mycmuma OnmuM  « Ap3é6mu rHIpOXUMUSIBHU
TariupEOUU MaBCUMUU OOXOM pyM3aMUH#i Ba 3epU3aMUHUN TOYUKHCTOH
(map Mucomm gapéxou 4aHyou ToyukucToH)» 6apou gapédTH Japadyau WIMHH
HOM3aI¥ WIMXOH TEXHHMKM a3 pyitn uxtucocu 2.1. ['eoyorus, reongesus,
THOPOJIOTHA, COXTMOH, MebMODPH (2.1.37. 'uapotoruay XyImki, 3aXupaxon
00#, TUIPOXUMIIS)

Kamuvaxonm xaymmil: oOXOM OINOMHIAHM, YalliMa, 3axupaxou oOu,
Tapkubu xumussi, Kodapauxon, Momupax Tebanaii, KoaryssiHT, COPOEHT.

Makcagu OuccepTaTcCHs OMY3UIl Ba MJICHTU(UKATCUSIM TapKUOU
XUMHUSIBUN SIK 3yMpa o0xou pyiin 3amuHun Yymxypun TodukucToH Ba Aap
aCoCH HATHUYAXOW TAaXKUKOT ap3é0Mu XUIPOXUMUSBUU cababxom Tarimp
€pTaHu TapKUOM XUMUSIBUU OHXO MeOoIas.

Basudpaxou Taxkmkor. bapom wHown rapaumaH 06a Makcanu
ry30IITaIly/1a, n4pou Bazudaxou 3epuH 0a HaKuIa rTupudra mrynaacr:

- TAaXKUK Ba MyaiissH HaMyJaHM TapKUOW XHUMUSBUH SIK KATOp OOXOoH
pyiii 3aMUHUY OLIOMUIAHA Ba 3epU3aMHUHUU XaB3au gapéu KopapHUXOH Ba 5K
KaTop 00XOW 3epU3aMUHI ap BUJIOSTH XaTJIOH;

- MyalisH = HaMyJaHWM  HUIIOHAUXAHIAXOW  TUAPOXMMHUSBHA  Ba
OPTHOJIENTUKUU 00XO0M TaxKUKIaBaHga a3 kKaOwm maddodin, tamp, Oyid,
HUIIOH/IUXaHAaXou Tuaporenit (pH), nypymriuy MyBBaKaTii, ypyLIITUU JOUMI,
WIIKOPHOKH, OOKUMOH/au XYIIK, KOJIU-UHIEKC, KOJU-TUTP Ba Faiipa;

- ap3é0MM  TUIPOXUMUSBHM TaFiupéOun MaBcuMmuM 0ab3e o00xou
TaxXKHUKIIaBaH/IA;

- ap3é0MM OIKOJOTMHM TAabCHUPH OMHIXOM AaHTPOMOTeHH Oa cudar Ba
9KOJIOTHSIH TOEHOOU Oab3e NapéXou TaxKUKIIaBaHIan TOYUKHCTOH.

- OMy3MIIN  CcaMapaHOKH, 4YaHOaxon  (UBUKMIO  XUMHSIBA  Ba
TUAPOXMMUSIBUM  YCyJIW  TO3a  KapJaHu OOM HYIMIOKA 00  poxu
IJIEKTPOTAKIIUHKYHMA.

Hasronym miMim TaXKAKOT. TaBaccytr ctudoaan TapukKaxou Tax i
(PMBUKUI0O XUMUSBA Ba METOIAXOU THJIPOXUMMSIBUU TaXJIUJI TAPKUOU XUMUSBUH
SIK 3yMpa 00xou omoMHIaHuU Yymxypun TYMKUCTOH 4y3baH omyxa myxd. Jdap
a4COCH HATUYAXOU TAXKUK MYalsiH Tap/ujl, KU TAPKUOW XUMUSIBA Ba XOCHITXOU
OPraHOJICITUKAN O00XOM TaXKUKIIaBaHAa 0a OMWIXOW AHTPOIOTeHH Ba
WKJIMMUM MUHTaKa BOOACTATUH XOca TOPaH]I.

AxaMuATH HazapysBil Ba aMaui TaXKUMKOT: HaTtnyaxoun Taxkuk oun Oa
OMY3UIIN TAPKUOM XMMHUSBUU OOXOM TaXKUKLIABAHIA METABOHAA Jap ap3Eoin
HaMyJaHU cudaT Ba XOCUATXOM OPraHOJENTUKMA OOXOM OIIOMHIAHUU
TOYHMKUCTOH MyCOMIAT HAMOS. Y CYIX0 KOPKapALlyda METABOHAH/ Jap OsSHIA
XaHTOMH TaXKHKOTH MOHAaHJ OapoW OMY3MIIN TapKUOM XHMHUSBUU O0X0
uctudoIa maBaHI.
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AHHOTALIKA
ccepramuu  Xoamup3osona Mycmver Omiv Ha TeMy «'mapoxuMudeckast
OITeHKa CE30HHOM U3MEHIMBOCTH TOBEPXHOCTHEIX U OA3EMHEBIX BOJ
TamxukucraHa (Ha IpUMepe I0KHBIX pek TakukucTaHa)» Ha CONCKAHUE
Y4€HOU CTelleHN KaHOUAaTa TEXHUIECKNX HayK IO CHeliabHOCTH 2.1.
I'eonorus, reoe3usi, THAPOIJIOTHS, CTPOUTEIBCTBO, apXuTeKTypa (2.1.37.
I'mmpoirorus Cyim BOITHBIE PECYPCHI, THAPOXUMI)

KitrodeBbie ciioBa: muTheBas BOAA, POTHUK, BOAHBIE PECYPChI, XUMUYESCKUN
cocraB, Kadupauran, Momupaxk Tebamaii, KoaryJjssHT, COpOEHT.

Hensro miccepTalldd SBIISIETCS W3YYCHHE U BBISBIICHUE XUMUUYECKOTO
cocraBa psiia MOBEPXHOCTHBIX Boj PecrnyOmuku TaKMKUCTaH U HAa OCHOBE
pe3yJbTaTOB  HCCIEJOBAHUM JaTh T'MAPOXUMHUUYECKYIO OLEHKY IPHUYUH
NU3MCHCHMUS NX XUMHNYECCKOT'O COCTaBa.

3agaum mmccepramum. JIJiss  OCTMDKEHUsT ITOCTABJICHHOW LN
IJTAHUPYETCS BBITIOJTHEHUE CIISAYIONINX 3a/1a4:

- UCCIIEJOBAHUE W OIPENeIeHNEe XHMHUYECKOrO0 COCTaBa HEKOTOPBIX
MUTHEBBIX MMOBEPXHOCTHBIX M MOA3EMHBIX BOJ OacceitHa peku KadupHuran u
HEKOTOPBIX MMOA3EMHBIX BOJ XaTJIIOHCKOTO pEeruoHa,;

- ompejeNieHre TUAPOXMMHYECKUX M OPTaHOJENTHYECKUX IOKa3aTelen
WCCIIEyeMbIX BOJ, TaKUX KaK MpO3pavyHOCTh, BKYC, 3amlax, BOJOPOIHbBIE
nokasarenu (pH), BpeMeHHas KeCTKOCTb, TOCTOSTHHAS JKECTKOCTh, IIEJIOYHOCTD,
CYXOU OCTAaTOK, KOJU-UHJIEKC, KOJIU-TUTP U JIP.;

- THAPOXUMHUYCCKasA OLICHKAa CE30HHBIX N3MEHEHUIT HEKOTOPBIX
HCCIIENYEMBIX BOL;

- JKOJIOTUYECKasl OIIEHKa BO3JEHCTBHSI AHTPOIOTEHHBIX (AaKTOPOB Ha
Ka4eCTBO W JKOJIOTUI0O  WCCIENOBAHHBIX BOJHBIX pecypcoB PecnyOnuku
Tamxknknucrana.

- u3yueHre 3PQPEeKTUBHOCTH, (DPUMKO-XUMHUUYECKUX M THIPOXUMHUYECKUX
ACTIEKTOB CIIOCO0A OYMCKH TMUTEBBIX BOJ METOAOM IJIEKTPOOCOKICHUSI.

Hayunas HOBU3HA HCCIIEIOBAHMSI.

C mnomomlpio METOMOB (PU3MKO-XMMUYECKOTO aHaln3a W METOJIOB
TUAPOXUMHYCCKOIO daHaJIn3a JACTAJIbHO H3Y4YCH XUMHUYECKUUA COCTaB psaaa
muTheBbIX BOJ Pecryonmmku Tamxukucran. [lo pesyiabTaTaMm HCCIIeIOBAHUN
YCTAHOBJIEHO, 4YTO XHUMHUYECKHIl COCTaB M OPraHOJENTHUECKUE CBOMCTBA
HUCCIICAYEMBIX BOJA CHWJIIBHO 3aBUCAT OT AHTPOIIOICHHBIX W KIMMATHYCCKUX
(haKTOpOB peruoHa.

Teoperugeckast u mpaxTUIecKas 3HaYUMOCTD UCCIIEMOBaHUS. Pe3ynbTaThl
I/ICCJ'ICJIOBHHI/Iﬁ IO U3YUCHUIO XUMHUYCCKOI'O COCTaBa HCCIICAYEMbBIX BOJA MOTYT
HITOJIB30BATHCS IIPU OLICHKE Ka4eCTBA U OPraHOJICIITUYCCKUX CBOMCTB ITMTHEBBIX
BOJ TaZ[)KI/IKI/ICTaHa. Pa3pa6OTaHHBIC MCTOObI MOT'YyT OBITH HCIIOJIL30BAHBI npu
BBIITIOJTHEHUHN AaHAJIOTHYHBIX I/ICCJICL[OBaHI/Iﬁ HN3YUYCHUS XUMHNYECKOTO COCTaBa
IINTEBBIX BO/.
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ANNOTATION
Dissertation by Muslima Olim Kholmirzozoda titled *"Hydrochemical
Assessment of the Seasonal Variability of Surface and Groundwater in
Tajikistan (A Case Study of Southern Tajik Rivers),” submitted for the
academic degree of Candidate of Technical Sciences in the field of specialization
2.1. Geology, Geodesy, Hydrology, Construction, and Architecture (2.1.37.
Inland Hydrology, Water Resources, and Hydrochemistry

Key words: drinking water, spring, water resources, chemical composition,
Kofarnikhon, Momirak Tebalay, coagulant, sorbent.

The purpose of the dissertation is to study and identify the chemical
composition of a number of surface waters of the Republic of Tajikistan and, based
on research results, to provide a hydrochemical assessment of the reasons for
changes in their chemical composition.

Objectives of the dissertation. To achieve this goal, the following tasks are
planned:

- research and determination of the chemical composition of some drinking
surface and groundwater in the Kofarnikhon River basin and some groundwater in
the Khatlon region;

- determination of hydrochemical and organoleptic indicators of the studied
waters, such as transparency, taste, smell, hydrogen indicators (pH), temporary
hardness, permanent hardness, alkalinity, dry residue, coli-index, coli-titer, etc.;

- hydrochemical assessment of seasonal changes in some studied waters;

- environmental assessment of the impact of anthropogenic factors on the
quality and ecology of the studied water resources of the Republic of Tajikistan.

- study of the effectiveness, physicochemical and hydrochemical aspects of
the method of purifying drinking water by electrodeposition.

Scientific novelty of the research.

Using methods of physicochemical analysis and methods of hydrochemical
analysis, the chemical composition of a number of drinking waters of the Republic of
Tajikistan was studied in detail. Based on the research results, it was established that
the chemical composition and organoleptic properties of the studied waters strongly
depend on the anthropogenic and climatic factors of the region.

Theoretical and practical significance of the research. The results of
studies on the chemical composition of the studied waters can be used to assess the
quality and organoleptic properties of drinking waters in Tajikistan. The developed
methods can be used to carry out similar studies of the chemical composition of
drinking water.
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