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KHUPHII (noxkTOp/MK AUCCEPTANNUSICHHUHT AHHOTALMSICH)

JAuccepraumsi MaB3yCMHMHI Jos3apOauru Ba 3apypatu. CyB nayHE
KYPFOKUMJ XyIYIJaPHUHT PUBOXIAHUIIIMHA OSNTUIAiANTaH SHT aCOCHIA YEKIIOBUU
Ba CTpareruk pecypc xucoobmanagu. CyB TabMUHOTH MACAJIACUHUHT  €YUMH
3aMOHAMM3HUHT MYyXHM Ba MYpakka®d WIMHA-TEXHUK MyaMMOCHUTa ailjlaHuO
o6opmokaa. «...2030 iiunra Oopud caii€pamMusia cyB pecypcilapuHUHT TaHKUCIUTH
40%ra opramgu... byryn nmyné€ Oyitmua cyB ucrebmonu 3ca 2050 #mnra 6opub
55%ra ormaamy' . AX0JIM COHMHIHT VCHIIM Ba UKTUCOJIUET TAPMOKJIAPUHHUHT a1l
PUBOXKU CYB pecypciapy €TUIIMOBYWINIMHU Kydatupanau. by aiinukca OGapkapop
PUBOXKJIAHUIIN TpaHCUerapaBuil Aapénap CYBUHMHI XaXMura OOfIMK Oyiran
YeKJIaHTaH TaOUUI CyB pECYPCIH XyAyAjaapra TeruuIuaup.

MamiakaTUMU3  HCTHKJIOITa JpUIITaHUJIaH CYHT CyB OapKapopJuru
Macajiacura karra 3bThOop KapaTwiMokaa. «CyB NyHE UKJIMMU Y3rapullnaa SHT
MyXUM MyammolapaaH Oupu xucoOnanagu. CyB OwuinaH OOFIMK TaOuui
odatriapHuHr OpTHO OOpHUIIM Ba Oy MacajJaHUHI HOAHUKJWTUYA KOJAETTaHJIUTH
cababiu OOILIKApyBHUHI yCIyOMi Ba caMapaiu MEXaHU3MJIApUHU UIIA0 YUKHUIIT
yTa 3apyp»’. CyBIaH OKWIOHAa (hOMIANAHUIIHMHT MAaBKyl TEXHOJOTHAIAPH,
OWpUHYN Talijja, KOMMYHaJI-MaWIIni Ba KHUIUIOK XY>KaJWK, CaHOAT YYyH CYBHH
TEXAIIHU XaJIU TYJIUK TabMUHIaManan.

[o6an MKIUM y3rapuillyd MApOUTHAA KypPFOKUMI XyOdyAJapuaa CyFOpHIIaan
raH epjapHUHI TUJPO3KOJIOIMK Ba MEIHOPATUB-TUIPOJOTUMK XOJMATUHU SXIIHMJIAIL
Oyiinya KUILIOK Ba CYB XY>KaJIUTH TAIIKWIOTIAp TOMOHUAAH aMaIvii KyJulall y4yH
3apyp ~ Oynran  a’panms  Kamiamjiapia ~HaMIMK Ba  Ty3  PEKUMUHU
MOJIEpHU3ALMSIIAIITAH  TEXHOJIOTHsIIAp Xamjaa  OolKapuil  ycCyJulapw,
cyOuppuranusi, CyBHM UIYPCU3JIAHTUPUII Ba TYHPOK MEIUOPALMUACH, KOMILIEKC
DKCIIEPUMEHTAJ-HA3apUM TaxXJWid Ba AaACOCUM CYB XYXKAJIUTH KypCaTKA4YJIapu
acocuJla LIYPXOKJIMKKA Ba UPPUTAlMMOH  3pO3UsAra Kapliu  KypallWiil
TaMOMWJJIApUHU Y3 MYMra OJYBYM TAaKOMMJIJIAIITaH TEXHUK €YMMIIAPUHHU UILIa0
YUKHIII 3apypaTu TyFUIaIu.

V36exncron Pecriybmukacu Ipesunenturuar 2007 iinn 29 okTsSOpaaru
[1®-3932-con «EpmapHuHT METHOpaTUB XOJIATUHU SXIITAIANT TH3UMUHU TyOaaH

TaKOMUJUIAIITUPUII Yopa-Taaoupaapu Tyrpucuiantu @apmonu, 2013 i 19

anpenparu [1K-1958-con «2013-2017 yinnnap naBpuna Cyropuiiaural €pilapHUHT
MEJINOPATUB XOJIaTUHHU SHAJA SXIIMIAII Ba CYB peCypclapuaaH OKUIIOHA
doiiananum yopa-randupnapu Tyrpucuaa»ru Kapopu, Y36ekucton
Pecnybnukacu Basupnap Maxkamacuuuar 1999 itun 20 matinaru 259-con «1999-
2000 numnapaa uppuranus-Meanopanus UIIapuHy aMalira OLIUPHUIL TYFPUCUAA,



2003 #iun 21 urongaru 320-cod «CyB XY)KaTUTHHA OOMIKAPUIITHY TAIIKUII TUIIHU
TaKOMWLIAWTUpUIL TYFpucuaa», 2013 iiun 19 maptoaru 82-coH «Y30eKucToH
PecnyOnukacuna cyBaan (oiigananui Ba CyB HCTE€bMOIU TapTUOU TYFPUCHIATH

'Hossiit noxnan OOH: Boza u ycroitunsoe passutue. (WWAP, WWDR) 2015. www.unesco.org; “MuHHCTepcKas
nexnapanus 6-ro Beemuproro Boguoro hopyma. FOsxuast Kopesi, 13.04.2015. www.cawater
info.net/7wwf/ministr-decl.htm

HU30MHU TaCAMKJIAII XaKUJIa»Th Kapopiiapu Xamjia Ma3Kyp (haonusiTra Teruimim
Oo1IKa MEbEPUN-XYKYKHI XysKoKaTiapaa OenruiaHrad BazudanapHu amaira
olypuiIra ymoy gucccepraius TaAKUKOTH MyailsiH 1apaxaia Xu3Mar KUjiaau.

TagkuKOTHUHT pecny0anka ¢paH Ba TEXHOJIOTUSVIAPH PUBOKJIAHUIIN
HHMHTI YCTYBOP HyHATHILJIAPUTra OOFIMKJIMIUA. Ma3Kyp TaJKUKOT peciryOinnKka
dan Ba Texnonorusuiapu puBokiIaHumHUHT VIII «Ep xakunaru dhannap
(reonorusi, reopu3rka, CENCMOIOrUsl Ba MUHEpa XOM-allI€IapHu KaiTa MIIUTAl)
YCTYBOp MyHanumura MyBoQpuk OaxkapuiiraH.

JAuccepransiHUHr MaB3ycH OViMYAa XOPHKUHM MIMHH-TAIKHKOT/IAp
mapxu. Ep Ba cyB pecypcnapiaan camapanu ¢GoimanaHuIl WYHAITUPUITAH UIMUN
W3JIaHUIIUIAp KaXOHHUHI €TaKYd WJIMUKA MapKas3jlapu Ba OJIUN YKYB IOpTIapuia,
xyminanas, JKaxon pecypcinapu uHcTuTyTd (WRI, AKI), Uppuranus Ba apenax
oyinua xankapo kymuta (ICID, Xunnucron), CyB pecypciiapuau OOIIKApHIILI
6yitnaa xankapo uactuTyT (IWMI, 1pn Jlanka), Mupuk TFormap 6yinya
xankapo komuccus (ICOLD, @pannust), AMeprka CyB pecypciiapi acCOlUaUsICH
(AWRA, AKIII), Konym6us cys mapkazu (CWC, AKII), Jlapnar rugposaorus
unctutytu (AI'U, Poccus), BytyHpoccust ruipoTeXHHKa Ba METHOPAIUsS WIMHI
TaaKUKOT uHctutyTd (BI'MUTTU, Poccus), MockBa aBiat yHUBEpCUTETHAA
(MAY, Poccust) onmub 6opuiMokia.

CyB pecypciapuian 0apkapop dhoiganaHuiira ous xkaxoHaa oaud 6opuiaraln
TaJKUKOTIap HATHKacUAa Karop, *KymilaJaH, Kyduaaru uiMui HaTvxanap
OJIMHTaH: CYB pecypcilapuaaH KOMIUIEKC (poiilalaHuII acociapy UILIa0 YUMKUITaH
(XunauctoH, Mppurarus Ba apeHax 6yiinya XaakKapo KyMHUTa); CyB-dHEPTEeTUK
pecypcapHu GoIKapuI yeyuiapu uiia6 unkuiras (Ppanuus, Mupuk Trornap
Oyiinya XalKapo KOMUCCHSA); MyXUM CYB TU3UMIIAPUHUHT 3aMOHABUN THAPOJIOTHK
Ba DKOJIOTUK XoJyiaTh O0axonanral (Poccus, /laBnar rugposioruss MHCTUTYTH); €p CYB
pecypcnapunu 6ormkapuin Takomuutamtupwirad (Ipu Jlanka, Cys
pecypciapruHi OOIIKapHIll OYilnda XaaKkapo UHCTUTYT); KYPYKIUKIArH CyBJIapHU
Myxodaza KWIUITHUHT WiMui acocnapu unuiad yukuirad (Poccus, Cys
MyaMMOJIapy UHCTUTYTH); CYB Ba HKJIMMHUHI O3HK-OBKAaT pecypciiapura Ba JTyHE
sxkotu3uMitapura Tabcupu yprauwnrad (AKII, KomymOus cyB mapkasn); TabuaTHu
ACpAIlHUHT SHTH TeXHoJoTusiapu unuiad yukwiran (Poccus, Byrynpoccus
TUAPOTEXHUKA Ba METHOPALIMS UIMUN-TAIKUKOT HHCTUTYTH ); TUAPOIOTHUS,
TUAPOTEOIOT s, MEIMOPALIUs Ba TYIPOK PO3HICH coxacuaa pyHIaMeHTal
TagkuKoTiaap 6axapunrad (Poccus, MockBa faBnar yHUBEPCUTETH).

JlyHEa TUAPOIKOJIIOTUK Ba MEIMOPATUB-TUAPOJIOTHUK IIAPOUTHU AXIIWJIAII Ba



Oaxonam Oyinua Oup Katop YCTyBOp HYyHaIuIUIapja TaaKUKOTIap OJu0
OOpUIMOKJa, SKymjaZaH: CyB pecypcliapura TabCUpJIapHU  KaMaWTHUPHUII
MaKca/uia CyB/IaH TexaMiu Goimananuin 6yiinya camapaid MTHHHOBAIMOH Y0pa
TaIOUpIApHA WIUIA0 YHUKUII Ba TaAOWK KWIWILI, KYIIMMYa CyB MaHOaJIapuHU
u3nab TOMUIN; CYFOPWUJIAAWIaH epiiap Jerpajaluscd MyaMMOJApUHHU TaXJIui
KWINAII Ba Oaprapad dTUlll; CyB pecypciapu cudaruHu myxodaza KWIWIl Ba
SIXTITIJIAIT; TYTPOK adparius KaTiaMi YHYMIOPIUTHHH OIITHPHIIL

MyaMMOHMHI YPraHWJIraHJIdkK Aapaxkacu. Kyprokuun Xyayaiapiara cyB
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pecypclapuHH YpraHum OyiiMdya Kymia®d TaHMKIM Xopwkuil omumiap’: (K.
Tukcepont, L. V. Wilcox, I. Czabolcs, F. Hitoshi, I. B. Bopomnaes, Z. W.
Kundzewicz, L. Upmanu, W.Cofino, R. Clarke, J. King, N.A. Illukiomanos, J.
Rodda, J.4. ParkoBuu, U. I1. Aiimapos, JI. B. Kupeiiuesa, I. X. Ucmaiinnos) Ba
mamiakatumusomnmnapu (H.P.Xampaes, B.A.Jlyxosuuii, B.E.Uy6, B.Muxaiiios,
B.1.CokonoB, A.A.Paumnckuii, II.X.Paxumos, D.K.MaxmymnoB, M.A.Sky0oB,
JL.3.lllepbenuno, @.X.Xukmaro, I.M.UemOapucos, b.A.baxputanHoB,
M.X.Xamunos, P.K.Mkpamos, B.1.AutonoB, A.T.Canoxutaunos, JI.B.Msrkos Ba
Oolkanap) WIMANW-TAIKUKOTIap o0 Oopraniap.

CyB pecypcinapuaaH OKWIOHa (oigaaHuil Makcaauja CyB XY KaJIUTHHU
palloHTaIITUPUIIHUAT  WiaMui  acocnapu  H.I.OcsinnukoB, B.I1.3axapoB Ba
[II.Y9.Yokun, C.JI.O3upanckuit Ba A.W. Yepkacckas, E.®. denopoBa unuiapuaa
KeNTUpUATaH. Mabiiym Xyaylslap Y4yH CYB XYKQJIWTUHU PaiOHJIAIITHITHUHT
MyailsiH MacalajapuHu xan dTum ycymnapu unuiad uumkwirad (A.H.Koctsikos,
K.B.[donrononos, E.®.®enopos, I.B.Boponaes, . X. Ucmaiinios, B.M. ®&Eno
poB, B.A. JlyxoBHuil). JlekuH, MaBxynq TaOuuii apouTIap Ba amaira
OIIMPUIIAETTAaH UPPUTALMSA-METUOPALMS HIIUIApU UKJIUM Y3rapuiid MyHocabaTu
Ownan sHama Oartadcui Ba MaTeMaTHK acOCJaHTaH PalOHIAIMITHPHUIIHKN Tajial
ATMOKJA.

B.A.KoBna tabpudmamiiya, X03Upru BakTrada TyInpoK dpUTMajapu Ba CU30T
CyBIapja Ty3 TYIUJIAHUIIA Kapa€Hiapuaaru Qapknap Ba y3ura XOCIUKIAp
spTubOpra onmuumarad. H.C.KypHakoB Tympokaa Ty3 TYIUIAHHUIIN TE€HE3UCHHU
IIPOTHO3JIAIlra UMKOH OepyBUM TaOMUil CyBiIap mMeTamop(u3anuscu Ha3apUsICUHU
UIUI1a0 YUKKAH.

M.A Sky6oB Ba J[.KyBBaToB TabKWIJIaraHUACK, CYFOPWUJIAJAWIaH €piapHUHT
OapKapop MEJIMOPaTUB Ba T€OIKOJIOTHK XOJATUHU CAKJIAIl YUYH UIMUNA acOCIaHraH
TaaoupIIap KOMIUICKCHHY UIILIA0 YUKAPHUII 3apyp.

Xo3upru KyH/Aa TEXHOTEH-aHTPOIIOTEH OMIILIAp Ba WKJIMMHHUHT TIOOaI
y3rapuilliHA XpcoOra oJiraH XoJjja €p Ba CyB peCypcCllapuHUHT cudaT Ba MUKIOP
KuxarnaH Oaradpcun  TaxJauia KWIMII MYaMMOCHHHM Xall dTUII  J0J13ap0
xucobnmaHaau. Ymoly auccepraiusi UIIua MYyaMMOHM Xajl 3THII Y4YyH TaJKUK
KUIMHAETraH XyAyAHH TaOuumii CyB XYXKajJuru OMWUIApU Oyiinua wiIK Oop
palioHJIAIITUPHIL Oa’kapuirad, TaOUuii CyBiap JUHAMUKACH, MUHEPAIU3AUsCH Ba
KUMEBUM TApKUOMHUHT MEeTaMOp(PU3AIUACH TaXJIUJ ATWITaH Ba KOHYHUSTIap



*TuxcepontXK. Apua Xyayanap cyB pecypenaps / Apuj epaapHuHr kenaxard. M.: Mu. mt.,-1958. - 73-
97- Gernap; Shiklomanov I.A., Rodda J. (eds) World Water Resources of the Reginning of the 21
Century. UNESCO.-CambridgeUniversityPress, 2003.- 436 p.

“Xampaes H.X. BomocGepeskeHne H BOJOOOCCIEUSHHE YCTOWYMBOTO PA3BHUTHS 3aCYILIMBBIX TEPPUTOPHIL. —
TamkenT: Chinor ENK, 2000. — 88c.; Uy6 B.E. MI3MeHeHne KMMara U €ro BIUSHHE Ha THAPOMETEOPOIOTUICCKIE
TIPOIIECCHI, arpOKIIMMAaTHYECKNe W BOTHBIE pecypchl Pecybnukn Y3oekucran. — Tamkent: HUTMU, 2007.- 132 ¢.;
Axy6o M.A., Hlepdenunor JI.3. MenmopaTHBHO-THIPOIOTHIECKHE IpoIecchl B OacceifHax pek Cwlpmapeu U
AMynapbn//DKONOTHYECKAN BECTHHK.- TamkeHT,1996.-No2.- C. 30-32; Xukmaro @.X., Anrtdaes [I.II., FOnycor
I'X. Crpykrypa u aHanuTH4YecKas MOAEIb PAcXOIOBAHUS PEUHBIX BOX B OacceliHe ApallbCKOTO MOpS U MpoOIIeMbl
WX KOJMYeCTBeHHOU onieHkn// B kH. [IpobiaeMbl MUTHEBOTO BOXOCHAOKEHHS U SKOJIOTHH.- TalllkeHT: YHUBEPCHTET,
2002.- C. 220-226.

AHUKJIAHTaH, UIILJ1a0 YMKWITaH KOMIUIEKC TEXHUK €YMMIIAPHU KUIIUIOK Ba CYB

XY KanuK/a KYJUIAaHUIITHAHT WIMHAKA acocnapu éputub o6epunran. Juccepranus
MAaB3yCHHHUHT 02:KapWIaéTraH oJInil TaAbJIMM Myacca CACHHUHT
WIMHA-TAAKUKOT HILJIApU OMJIaH OorMKanru. Jluccepranus taakukotu Kapiim
MYXaHIUCIUK-UKTUCOIUET UHCTUTYTUHUHT WIMUH-TAIKUKOT uiuiapu 2.1.26
«Y36eKUCTOH KaHyOHIArH ep-CyB pecypclapHaaH caMapaau (hoiiIaTaHHuIHI
OIIMpUI OVIiNYa MOHUTOPUHT YTKA3UII Ba TEXHUK €UUMIIAp MIUTA0 YUKUIID)
(2000-2002 . ); A-7-111 «CyBrnapHu MIYPCU3NAHTUPUIL TEXHOJIOTUSIIAPUHU
MOHUTOPHUHT KWJIMII Ba TakoMuiutamTupunn (2006-2008 iiil.) maB3ycuaaru
amanuii noitmxanapu xamaa «CypxoHaap€ BIIIOSITH €p-CyB peCypClIapuHu Xucoora
OJIMIII Ba yJapAaH camapainu ¢oiganianuiin 0yinya TaAKUKOT YTKA3UII Ba KOMILJIEKC
TapcusIapHu unwiad yukun (1992 it.); «Tynpok meaumopanusicu yCyJauHu uiiao
gukui» (2010-2014 #it.); « TynpokinapHd IIYPCU3IAHTUPUIL YCYIUHH UIILIA0
gukuir” (2010-2014 iiit.); «CyBraapHu IIYPCU3IAIITUPUILIHUHT
TaKOMUJUTAIITUPHITAH KypuiaMacuau uiuiad yukumr” (2010-20144i.) xyxamuk
maprHomanapu Ba bMTT/IHuHr «V36eKUCTOHIA MKINMHUH XaB(Q-xaTapiiapHu
oomkapumn (2011-2015 #ii.) Xankapo gactypu JoHuxacu gjoupacuaa
Oaxkapuras.

TaaKUuKOTHMHI MaKcaa CyB 0apKapOPIUTHMHA TAbMUHIIOBUU
TUAPOIKOJIOTUK TEXHOJIOTHSIIAP Ba MEIMOPATUB-TUAPOIOTHUK YCYIUIAPHU
TaKOMUJUTAIITUPHUILJIAaH UOOPaT.

TagKuKOTHUHT Basudaaapu:

V36eKkncTOH KaHyOH ATy KyproKImI XyAyIapia CyB 6apKapopiuru
MyaMMOCH Ba TaOMHI-CYyB XYKaJUK MIAPOUTIAPUHU TAXJIUIT ATHIIL, MATEMaTHK
ycymnapaad poigananud, XyayIHu TaOMUI Ba CyB XY>KAJIUTH KYpCcaTKU4JIapH
oyitnua nuddepeHunausIan 3apypaTuiHu acoCIalll, CU30T CyBJIap JUHAMUKACH Ba
MUHEPATU3ALUICU KOHYHUATIAPUTa AHUKJIUK KUPUTHIIL

Tabuuii  CcyBmap KUMEBUW  TapKUOMHWUHT TabWMii Ba  AHTPOIOTEH
METaMOP(PU3ALUSICUHUHT aCOCUN KOHYHUATIAPUHM aHUKJAIl Ba IIy acocia
TYNPOKJIAp JErpalalliICUHUHT Y30K MYIATIN POTHO3UHU TY3HIL;

KYpPFOKYWIJI XYAy[JapAaru CyFOpuiiaural epiap MEIUOpPaTUB-TUIPOIOTHK Ba
TUAPOIKOJIOTHK ~ XOJAaTWMHH  SXIIWJIANTa WYHANTHPWITAH CyBIaH Oapkapop
doitnananuin Yopa-Taadupiiapu KOMIIEKCUHA UITUTA0 YUKHUIIL.

TaaKuKOT 00beKTH KypFOKUIII Xyayajapaa “cyB-TYNpPOK-YCUMIIUK



TU3UMHU XUCOOIaHAIH.

TaagKMKOTHHMHI TpeaMeTH NI00ad UWKIUM  Y3rapuild  [IapouTHAA
V36ekicTon XaHYOUIarn ep Ba CyB pecypciapd cupaTH Ba MHKIOPHTa TabCHP
ATYBYU TaOMHUI-TEXHOT€H-aHTPOIOTEH OMUILIIAPIUD.

TagkuKoTHHHI ycyaapu. Jucceprauusia MareMaTHk, Jana Ba Taxkpuoa,
cyB OanaHcH, TMIAPOKUMEBUH, TU3UMIIN TaXJIWIHUHT TaOMUN aHAJIOMIAp yCyJUlapH,
STATISTIKA npactypuia KOMIBIOTEp MOJECIUIAIITUPHUIL Ba (PU3UK-KUMEBHIA
THIPOAMHAMUKA YCYIIapuaaH GoiijamaHuiITraH.
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Myannud Oupunumnapaan Oyau0 KypFOKUYWI Xy[dyld IIapoUTIapujia TYHpOK
Ty3 TapkuOM y3rapuiuiapyuHu 0axonail y4yH CyB pecypciapd KUMEBUH TapKuOuU
MeTaMOpP(pU3aANUICH HA3aPUSICUHU KYJIaraH.

TagKMKOTHUHT WJIMUMA AHIMJIMTHA KyWuaarnya:

CU30T CYBJIApPHHUHT OJIUHAAH OeJTrUiaHraH 4yKypiauruaa QuibTpanusra
KapIllA camapay 3KpaH NanI0 KAINII TEXHOJIOTUACH TaKOMUJUIAIITUPHWIITAH; Tape,
KaHaJl Ba 30BypJiiapja CyB OKUMHHH Oommkapuil yayH “[lorona” KypuimManap
KOHCTPYKIHUACH Ba XxucoOai popmyrnac acociaHraH; TeKUCIUKIArH TUTICTU
TYNPOKJIap/la UPPUTALMOH SPO3USHUHT OJIJUHU OJUII OuiaH OUp BaKTIa TYMPOK
YHYMJIOPJIMTUHY OLUMPYBYM Ba CYBHH TE€KOBUM TaOMUI MEIHOPAHTIAPHU
KYJUIAIIHUHT XyCYCHUSITJIapU aHUKJIaHTaH;

WIK Oop camapanu VFUT - YWIM CEJIUTpacud XOcCwi Oynuimu OujaH
TYHOPOKJIAPHUHT CONAJIM IIYPJAHUIIMHU KaMaWTHPYBYM KUMEBUU MENHOpAHTIAP
TaKJIU( dTUITaH;

CYBJIApHU IIYPCU3TAHTUPHUIL YCYJIM NIUTA0 YUKUIITAH;

VCUMIMKIApHUAT atMocdepa EFvHIApH, CYFOPHII Ba CH30T CyBJIApUIaH
doiinananumn caMapaJopIUTMHU OUIUPYBYHM TaOUUN MUHEpajuiapaH (QoiiiaaaHull
TEXHOJIOTUSICU UIIIA0 YMKUIITaH.

TagKMKOTHMHI aMaJuil HATH/KACH: KYyII HWUIMK WIMHKA-aMaJIAN
TAAKUKOTIAap HaTwxkacuaa, bMT MuHrinwumk z[eKJIapauI/I;ICI/I5 Tanabmapura
MyBO(HMK MHUHTAKaHU TAOUUH CyB XY KAIUTHHHU PAaHOHIAIITHPHIL aCOCIAHTaH;

CU30T CYBJIAPHUHT KPUTHUK JKOMIAIIUII UHTEPBAJIMHN aHUKJIAI YCYJIN
TaKOMUJUIAIITUPUIITAH;

amanuil Tanoupnap yuyH Tabunii cyBiap MeraMopdu3aiusIcy Ha3apusicuaaH
doitnananub Tynpoxaa mypaaHUII NPOrHO3JIapU Ty3HUIITaH;

amanuéraa Oup BakT/Aa MKKHU Badu(daHM - TYNPOKKA a30TiIu YFUT Oepuill Ba Oy
kKapaéHIa Ccofald IIYPJIAaHWIIHU KAMaWTUPHUIIHU Xal »d3TyBUM YCyn HIad
YUKWITaH;

TUIPOTEONIOTHK JapyaiapHyu M30JSLUAIAN MY OWiaH a’paius KaTJlaMHUHT
HAMJIMTU Ba WIYPJAHUIIMHA KaMaWTUpUIITa WYHANTUPWIraH YyCyl TakiIud
KWJIMHIaH;

TEKUCJIUKIATY TUIICTU TYNPOKJIApJa UPPUTALIMOH 3PO3USIHUHT OJIIUHU OJIMIII
TEXHOJIOTHUSICU UITLTA0 YMKUJITaH;



30Byp, KaHayulap Ba Jap€lapHd OKUMHUHHU OOINKApWIIl BOCHTACHIIa CHU30T
CYBJIapHU OOILIKApUIIl WYIM OwiaH cyOMppUrauysHM aMajuil amalira OIIMPHUI
YUYH KypHJIMa TAKOMUJUIAIITUPUITAH Ba )KOPHUM 3TUJITaH;

KOJUIEKTOP-30BYp, €p OCTH Ba KYJUIap CYBJIApUHU LIYPCU3IAHTUPHUIL YyCyJUIapy
TaKOMWLIAIITUPUIITaH;

CYBHHM TEKalll cCaMapacura sra Maxajuiiil Tabunii MUHepasuiapaH
(oiinanaHuI TEXHOIOTUSICH TaKIu( STUIITaH.

TaaKuKoT HATHXKAJTAPUHUHT HINOHYWIMJIMIH. TaJKUKOT/AA OJIMHIaH
HaTIKanap Y36eKuCToH PecnyOnukacu Bazupnap Maxkamacu Xy3ypuaaru

>Jlexnmaparms Thicsuenetns OOH. — B ku. BceMMpHBIil CaMMUT O YCTOIUMBOMY Pa3BUTHIO: OCHOBHBIE HTOTOBBIE
nokymentsl. CocraButenu: b.Eceiikun, W.JlampoB, A. Hukomaenko.- Anmarsr POL] IIA, 2003/ YTBepskaeHO
pesomorueit 55/2 I'enepansHoit Accambiien ot 8 centsaopst 2000 roxa.- C. 9-31.
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l'unpomeTeoponorus Xu3MaTd MapKa3WHUHT MaTepuauiapujiad (oiiganiaHuiras,
Xam/1a TAJIA0OrOPHUHT MAXCHA Ky HWLIKMK Jajia TaKpuOamapy Ba JiabopaTopusiia
cuHa0 KypwiraH TEKIIMPYyBIAp acocuaa Tekmupwirad. by — Mabiaymotiap
V36ekucron PecnyGnmkach Kunuiok Ba CyB  XyKalurH Ba3UPJINTUHUHT
Amy-Kamkamapé Ba Awmy-Cypxonmap€ wuwppuramus THU3UMIIAPU XaB3a
Oomkapmanapu, leomoruss Ba MuHEpan pecypciap JaBiarT KYMHTAcH BHIIOST
TUAPOTEOJIOTUK CTAHIMSUIApM Ba OOIIKA TAIIKUJIOT MabIyMOTIapu OujaH
TYJIIAPUITAH.

TagKHKOT HATHKAJTAPHHUHT WIMHIA Ba aMaJIHii aXaMHSATH. Y TKa3WIraH
TaJIKUKOTJIAp HAaTWXKACHUIa epapHH Y30K MYJLIaT CYFOPHIITAHla CyB-TYy3 PEKUMUHU
MIPOTHO3JIAIIHUHT Ha3apUi aCOCUHU TAIIKWJI KAITYBYU TaOUHUI CyBiap KUMEBUN
TapKUOMHUHT MeTaMop(u3alvs Ha3apusiCH KYJJIAaHWIIA Ba SMIUPHUK hopmyianap
UINUTIA0 YUKUIIIH.

OnuHran HaTwKajgapra acociaHuO, Unuiad YMKUITAH MOJACPHU3AIMSIIAINITAH
ycyJulap Ba TEXHOJOTHUSIIAp MAKMYACH CYB PECYpCIapUHU KOMIUIEKC OOUIKAPUIIIHU
TaKOMWJUTAIITUPHINTA  XamJa  aj’pauus  Kamiamiapu TYHIPOKJIapUHUHT
METUOPATUB-TUIPOJIOTUK Ba THIPOIKOJIOTHK XOMaTUHU SXIIUIIAIITa UMKOH Oepajiu.
Ep Ba cyB pecypcrnapugan camapanu (HoHJaNaHUIIHA OUIMPUIL OYiirYa ONMHraH
SIHTU HAaTWKaJIap Miuiad yuKapuiia KyJulaHUIMOKA,

UKTUCONMETHUHT TETHIILIM TapMOKJIapu Y4YyH WIMHA-aManuid TaBcus OYmuo
XU3MaT KWIaJd Ba HKOJOTHUK CaMapajopiurd Oyinya XOPIKHUM ycCy/ulapujaH
dapkianaau.

TaagkuKOT HATHKAJAPUHUHT KOpUil KWMHKUIIK. Ep Ba cyB pecypciapu
JaH camapanu Qoitnananui 0yiinya nuuiad YMKUIraH KOMIUIEKCIIH TEXHUK
eurmIIap acocuiaa:

TYIPOKHY MeTHOPAILMSUIAIIHIHT TAKOMHILTALITHPHITAH YCYIUra Y 30eKHCTOH
Pecnybnukacu MHTennekTyan MyiK areHTIMTHHUHT UXTUPOra TIAaTeHTH OJIWHTaH
(07.05.1997 ii. Ne 4539). Sparunran TexHojorus armocdepa, TyHOpoK Ba CyropMma
HAMJTMKJIaH caMapaid (poliaJaHuIIHN ONTUPHINTa UMKOH Oepaju;

KOJUIEKTOP-30Byp ~ CyBIAPUHM  IUIYPCH3IAHTHPUII  YCYIMTa  Y30eKHCTOH
PecniyOonukacu MHTemnexkTyan MyjaK areHTIUTMHUHT UXTUPOra MaTeHTH OJIMHTaH



(13.04.2000 i1. Ne IDP 04339). Mnuta® yukwiran KypuiMa KOJIJIEKTOP-30BYp, €p
OCTH Ba KYJI CyBIIAPUHH ITYPCU3TAHTUPHUII UMKOHUHU Oepau;

TYIPOKHM  IIYPCU3NTAHTHPMII  ycyiura  Y306eKHcToH  PecryGnukacu
NHurtennekryan MyJaK areHTIMTHHUHT UXTUPOTa nareHTH oauHral (25.08.2000 id. Ne
IDP 04470). Taknud s>TriiraH KUMEBUN METHMOPAHT TYNPOKHU a30TIU YFUT (UUIH
cenuTpacu) Ounan OOMUTHUII Ba COAANIM UIYPIAHUIIHUHT OJIJIMHUA OJUII UMKOHHHU
oepanu;

CyB Ba TYNPOKHU IIYPCHU3NIAHTUPHUII Ba MEJIHOpAlMsiaNl yCyIiapH,
UPPUTallOH 3po3usira Kapmu Kypain TexHojoruscu 2017 ¥unraya epirapHUHT
MEIMOpaTUB XOJATUHU sximmiam  OViimya JlaBmar jgacTypura KUpUTHITAH
(Y36exucron Pecny6mikacu Kumuiok Ba cyB xyskanuru Basupmuruauar 2014 i
29 nexabpmaru 02/20-3692-con MmabarymoTHOMacH). KoMIeke TaBcusiiiap CyB
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pecypciapuaan camapany (oiiaTaHHUIIHA OIIKPaIN Ba Y30eKHCTOH JKaHYOUIarn
CYFOPWIQJIUTaH €pJapHUHT THAPOIKOJIOTHK Ba MEIMOPATUB-TUIPOJIOTUK XOJIATUHHU
SIXIITATTAN U,

TagKuKOT HaTHKAJAPUHMHI anpodanusicu. Jluccepranus TaaKUKOTH
HaTIKalapu «3aKOHOMEPHOCTH MPOSBICHUS 3PO3UOHHBIX U PYCIOBBIX MPOIIECCOB
B pa3MYHbIX NpUpPOAHBIX YycioBusix» (Poccus, Mocksa, 1987, 2003, 2011),
«JpO3UOBENICHHE: TeOopusl, PKCIEepUMeHT, mnpaktuka» (Poccusi, Mocksa, 1991),
V36exucron reorpadus sxamustuauar 1V, IX cbesmiapn (Tomkent, 1995, 2014),
«Boma: skonorus u texnonorus» (Poccusi, Mocksa, 2000, 2004, 2008), «Yucras
Bona Poccum» (Poccus, ExarepunOypr, 2001, 2003, 2005), «IIpobremsl 3po3uu,
pycioBbix u ycTheBbIX mponeccoB (Poccus, Kypck, 2003, benropon, 2004,
Apzamac, 2011, Ilepmb, 2013,), «Human Dimensions of Climate and
Environmental Change in Central Asia» (USA, NewYork, 2004), “Y36exucron
danu: keua, OyryH Ba aprara”’ (Tomkent, 2005), «I[IpobreMbl mnpuKIagHON
skonorum»  (IIIBemmsi, CrokronsMm, 2005), «Haykoemkue TeXHOIOTMH B
mennoparumn» (Poccusi, Mocksa, 2005), «IIpobnembl Apana: BeleHHE BPEMEHN)
(Barenunren, Hunepnangsi, 2008), «CoBpeMeHHBIE DSHEpPro- u pecypcocode
peraroiue 9KOJIOTUYECKHU YCTOMYMBBIC TEXHOJIOTUH u CHUCTEMBI
CenbCKOX03gicTBeHHOro mpous3BoAcTBa» (Poccus, Psazans, 2011), «Istanbul
International Solid Waste, Water and Wasterwater congress» (Turkey, Istanbul,
2013), «llenTtpanbHas A3us: BOAHBIE W SKOJIOTHYECKHE MPOOIEMBI U PEHICHUS
(CHIA, Hsio-Mopk, 2015), «OunctuM lleHTpanbHylo A3MIO - O4HCTHM Mup»
(CIIA, Hero-Hopk, 2015), «/ens Porapu-kmy6a B OOH» (CIIA, Heio-Hopk,
2015); «CoBpemennas Owuomnorus: aktyanbHbie BompochkD» (Poccusa, Cankr
[TerepOypr, 2016), «ATpod MyXUTHUHT Y3rapuily IMIAPOUTHAA €p pecypciaapuaaH
camapanu doigananui Ba myxodaza Kuimi Macananapu» (Tomikent, 2016) xabu
50 nmaH 3ué€p xankKapo Ba pecrnyOauKa WIMHA KOH(PEpEeHUMUIapH, CUMIIO3MyMIIapH,
ChE3/Iapy Ba CEMUHApIap/a Mabpy3a KWJIMHTaH Ba anpoOanusiian YTraH.

Myamnud nuccepranus umu goupacuaa 4 ta pecnyonuka (I'ynmucron 1994,
Kapmm 1999, 2002, 2010) Ba 4 ta xankapo (Kapmu 2005, 2007, 2008, 2014)



WIMHN-aMaIni KOH(pepeHUsIIap TAIKUIOTYUCH XUCOOIaHa 1.

TagKuKOT HATHKAJTAPUHUHT IBJIOH KMUIIMHUIIM. [[uccepraiys MaB3ycu
Oyiinya 3Ta MaTeHT OJMHIaH Ba kKaMH 45 Ta WJIMUANA WL YOI ATWITaH, IIyJIapAaH,
V36ekucron Peciy6mukacy Onuii aTTecTamus KOMHUCCHSHUHT JOKTOPIINK
JUCCepTAlMUIapU ACOCUM WIMHMI HAaTHKAJapUHU YOI 3THUIL YYyH TaBCUS STUITaH
wimuil niapnaa 1 ra monorpadus, 13 ta Makona, sxkymnanad, 11 Tacu pecnyOnuka
Ba 2 TaCU XOPWXUH KypHAIUIapAa HAIIp dTUJITaH.

JluccepTaMsIHMHT TY3WIHIIN Ba XaXMM. Jluccepraius TapkuOU KUpPHIL,
ontuta 000, Xynoca, doinananuiaran amgabuériap pyixatu Ba WiIOBajIapJaH
noopar. luccepranus Xaxxmu 193 6€THH TaIIKUII STraH.
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JIMCCEPTALIUSAHUHI ACOCUI MA3ZMYHHU

Kupum xucMuga yTkazwiaral TaJKUKOTIAPHUHT J0J3apOJury Ba 3apyparu
aCOCJIaHraH, TAaJKUKOTHUHI MakcaJu Ba Baszudayapu, oObEKT Ba MpeaMeTiiapu
TaBcu(IaHTaH, pecnyOnrka ¢aH Ba TEXHOJOTHUSIIAPH PUBOXIAHUIIIUHUHAT YCTYBOP
UYHAIIMIUIADUTa MOCIIATA KYpCaTWIraH, TAAKUKOTHWUHI WJIMHWN SHTWJIWATHA Ba
amanuil HaTwxkanapu 0a€H KWJIMHTAH, OJMHTaH HaTWKaJapHUHT WIMHI Ba amMaiuii
axaMuATH o4uO OepuiraH, TaAKUKOT HATMOXKAJIAPUHU aMajauérra >KOpUM KHIIHIIL,
Halp OTWITaH WIUIAp Ba JUCCEpTANMs TY3WIHIIW Oyinda MablIyMOTIap
KEJITUPUITaH.

JucceprauusHuHT «MyaMMOHHHT Ba Y36eKHCTOH KaHYOMHHHT Ta6uuii
CYBXY/KAJIMK MIAPOUTIAPUHUHT TAXJIWJIN»” €0 HOMJIaHTaH OupuHYM 000K 1a CyB
OapKapopiaUru MyaMMOcCHTra OaruiuIaHTad aaaObuETIap TaxJIuI STUIITaH.
Takumnaranuaexk, yi 0y MyaMMoHH OyTyH JKaXxOH CyB peCypciiapy oJIMMIIapH Ba
MyTaxaccuciapu ypranajau. JIeKuH moban UKIUM y3rapuiiy Ouiian aipum
Xyyajap/ia sHru KOHyHUSTIIApHHA aHUKJIal Oyiya KylniuMua TaJIKuKoTIap
yTKasum gapkop. KanyOuit Y306eKICTOH aHKIIABINK Ba aHYa MypakKab penbed
Ty(aitnu Oy epaa KypyK Ba KUCMaH CyOTPOINHK UKJIUM IIaKJUIaHTaH. Y
MUHTaKaHHUHT reorpaduk Ba oporpaduk xoinamryBu 6uiian TaBcudaanuo,
IIUMOJIU-IIAPKIa FOKOpUTOF-Toroaauaa (4600m man 3uén 6anaHUINK) xKaHyOU
rap0 Ba xanyOzaa uyn-ésonraua (300M raua) y3rapaau.

MunTtaka xap3a Oomkapmanapu mabiymomiapura (2014) xypa, maxanmui
OKHM XakMH 2,272 KM° HH TaITKHII sragu, 4,856 KM cyB Amynapénan, 0,314 KM
3apadmon napécunan, 0,50 KM KomnekTop-30Byp Tapmoruaad Ba 0.300-0.350 kv’
epoctu cysinapugaH onuHanu. Cyropunaguran maiigonnap 841,1 muHr ra €xu
yMyMUii ep pecypciaputuir 17,3 % uHu Tamkui 3taau, Oynaan 280 MUHT ra epaa
759,5 MUHT TOHHA [TaXTa ETUIUTUPUIAIH.

XyKaNUKIApapo Ba XYKAIUMK HWYHAATH TApMOKJIapAa CyYB HYKOTHIILIApU
onuHran cyBHUHr 26-40 % wunHu, nananapna sca 15-20 % HM Tamkuia 3Taju.



CyBaunr 40-59 Y%wurnHa TpaHcnupauusara keraad. MUHTaKagard CyFOPHIL
KaHAJUIAPUHUHT Y3yHIUTru Korutamanaa 2014 vnnna 7461,04 kM HU TalIKWA KWIIH,
Oy kaHammap ymymui y3yHnuruHuar 22%wra tenr (Kamkamgapé sumosituga —
22033,64 kM, CypxoHmapéna — 15003 kM), WIyHIaH TErWIUIA paBUIIAA
Cypxonpapé 0yitnua 4110; 27, 4 %, Kamkanapé 6yiinua 3351, 04; 15, 2%.
Xucobnanuiap myHu kypcarauku, rapyana K, (x/a tapmoru nucodaru) Ba K,
(u/x TapMmorum HHUcOaTH) KOd(DPUIMEHTIApU KUHUMaTIapu XO3UPIH BaKTAa HHT
Makbynura (3 JaH KaTTa sMac) SKUHIAITaH 6yiIca-1a, KaHyouii Y36eKuCTOHIaTH
CYFOPHIII Ba KOJUIEKTOP-30BYP TAPMOFUHUHT HUCOMI y3yHIIUTH €Tapiiy IMac.
CrarucTuk TaxJuil IIyHU Kypcarauku, cyB onuHuimuaad 10% wmewnépaa
MUHTaKa Oyinya KalTapuiaJurad 30Byp CyBJIapu yaylid aHva karrta (2014 hunga
Kamkanapé xaB3acu Oyiinya cyB onuHummaan 27,7%, Cypxon-lllepobon 0yiinua
— 22,1%). llyaunr y4yH xap Oup reorpaduk Xyayqjaa HKIUM Y3rapuIIdHA
BTUOOPTa 0JINO UppUTaAIUs Ba METHOpallMsa TAPMOFUHUA MOJIEPHU3ALIMIIAII KEepaK.
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Kypuau6 TtypuOnuku, ymMyMud TaxJwi MUHTAKaHUHT xap Oup MyaiisH
reorpa@uk XyayAuaard THUAPOIKOJIOTUK Ba MEIHOPATUB-TUIAPOIOTUK (HAOTHST
TYFpUCHIA aHUK TacaBByp Oepmaiau. Apuja XyIdyAJIApHUHT acoOCHM CyB
HUCTEbMOTYUCH OVIraH CyropujajuraH JIeXKOHUWIIMKIA CYB pecypciapuian
doitmananum macaigacu 6aradcuit ypraHuniau Tanad dTaau.

HucceprauusHuar «CyB pecypciaapuaaH (oiigajaHuI caMapaaopauru
HU 0axoJ1all Ba TA0OMUI CYB XYKAJIUK PAliOHIAIITHPUIMIIHAHYA HIILIA0
YMKHUID 10 HOMJIaHTaH UKKUHYK 000K 1A CyB XY KaJIUK X0JIaTH TaXJIUJI 3TUIITaH
Ba XymyaHu O0ymum taxmud stuiarad. XX acpHuHT OUpUHYY VH HHUTATHIA
MUHTaKaza Kyunu Kyprokumiuk 2000, 2001, 2011 #iunnapaa Ky3aTuiau.
Kamkanapé, Cypxonnapé Ba lllepobonaapé xaB3alapuHUHT CYB pecypciapu
(OKMM MOAYJIM TETUIILIW paBuiaa 6,79 n/c kM, 14.6 n/c-km?, 2,06 11/c-km?)
werapaznom Kadupauron napécn xap3acu (23,5 1/c kM) 6HIaH TaKKOCIaraHaa
yHYaJIMK KaTrTa Oyiamacaja, yaap CyFOpUIN YI9yH MaKCUMaJl UllaTuiaan. MuHTaka
napénapunan cyropumra 7,297 kM cyB onuHaau, myHAaH Kamkamapéra 0,991
KM, Cypxonpgapéra 1,018 KM, [Iepo6oara — 0,036 KM, Amynapéra 5,252
kM’ (mysnan Kamkanapé xassacuza 3,256 kv, Cypxon Illepo6oxn xaB3zacuna 1,996
kM’ ), Ba 3apadmon napécura (Kamkanapé xassacuma — 0,314 kv’ 2014 ii.) cys
TYFPHU KEJIAJIH.

Kany6uit Y36eKkncToH CyB XyKaauru axBoauHu 6axomnamn 55 (1955-2009 iii.,
Kamkamapé xas3acu) Ba 40 tiun (1969-2009 iiit., Cypxon—Illepobon xaBzacu) &3
JaBpJiapu y4yH amajra Omupwiay, Oy 6axo penpe3eHTaTuBAUp, YyHKH Y3 HYUra
CYB MUKJOpH KYyT, KaM XamJa ypraya OyiaraH HWIapHU OJaAu, LIYHUHTIEK, CYB
XYKAJIUTU Ba MEIUOPATUB (PAONMAT PUBONKIAHUIIUHUHT TYpIIM >KaJaJUTUKIIApU
Ownan TaBcu(dIaHagu. YCTYBOp CYyB XYKaluTH KYpCaTKUUJIAPUHHUHT (CYFOPHIIL
MalJIOHU, CYFOpHUIIra KeTaJuraH yMyMHH CyB  MHKIOpPH, OJMHTAH CYyBHUHT
COJIUILITUPMA MHKJOPH, Fy3a XOCWIJIOPJIWUTH,  KaTapuwiaiuraH CyB OKUMH)



NOJIMHOMMAN TPEHIJIApU TaXJWIM SXTUMOJUIM  KOHYHHMSTIapAaH Oab3u 4eTra
YUKUIIUIAPHA aHMUKJIAIra UMKOH Oepau: CcyB XYyKaiuru (aoiusiTh THUIPOJIOTHK
CYBJIMJIMKKA MOC KenMaiinu. Macanan, makcuman cyB onuHuu (1980, 2003.) cys
kyn O6ynran wunra (1969) moc kenmaiau, MUHMMAaJI CYB OJHHHIIMA 3Ca CYB Kam
OynraH WWUIHU aKC ATTUPMaNIM, MaKcUMall XOCHJJAOPJIUK CYB KYI OyiraH wuira
(1983) Ty¥pu kenmaiu.

By stHa 6up 6op xaB3anap OVitmya TaxJIwiiaH ajJoxuaa reorpaduk Xyayaiap
y4yH KaHJalaup Xysnocaiap KAJIUIl MyMKIH 3MacIUTHIaH 1ajaojaT OepMoKaa.

CyB Xy»aauru Ba Menuopatus (paonusTHU O6axonaml yuyH Xxap Oup MmabmMypui
XYAYAUN KOMIUIEKC OYinya Xy IyaAHUHT acociu auddepeHnuanuscu Ba 6aradpcui
TaxJINUIH 3apyp.

Xo3upru BakTrada Y30GeKHCTOH XyAyAH OWp Heda MapTa Typiddya
palionnamtupwirad. CyB XYKalUK KOMIUIEKCIAPUHU SIPATUILl Ba TETUIUIH
paiionnmamrtupun - acocnapu  A.H.Koctsako, K.B.J/lonromonos, E.B.®enoposra,
I'B.Boponaes, B.A.Jlyxouuii, [.X.Mcmaiiunos, B.M.DenopoB Ba Oormikanap
TOMOHHIaH UILIA0 YUKUITaH.
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Vpra Ocué apun xymymuma Poccms ®A CyB MyaMMONapH HMHCTHTYTH
tomoHuaaH (1984) typrra Hupuk rupporpaduk pailoH aXpaTwUiraH, yjiap OJTHUTA
nap€ xap3anapura Oynuuran. Kamkamapé Ba Cypxon-lllepobon xaB3anapu
Amymapé xaB3acura MycTakwi cyB x¥yxkanuk padonnapu (CXP) cudaruna
KUPUTHIITAH. “Y3MennocyBxyxioinxa” uacrurytu (1990) Kamkanapé xaB3acunu
Kapumn Ba Kamkanapé€ cyB xykanuk paiionnapura axparrad, Cypxon-lllepo6on
Amynapé€ napécu IKOpUAAaru CyB Xy KalauK palloOHIapura KupuTuiarai. MuHTaka
HU CYB XY>KaJIUK padonnamtupuininy Tamonmmiapura (C.111.Mup3aes,
JL.I1.bakymesa; I"B.Boponaes Ba 6.; H.H. 3axapoBckast; “Y3MeanocyBXykKioiu
xa”’) acocinaHuO, yCTYBOP ME30HJIAp — KUIIIOK XY KAIMK UIIa0 YUKaApUIUIIIAA
CYB UCTE€BMOJI KWJIUII Ba CYFOPUIIAJANTaH IE€XKOHUWIUKA KalTapuiirad CyBiIapHU
XycoOra ojras xojja MUHTaKaHu 0atadcui CyB XY KaluK palOHIAIITHPHIMIIINHA
UIUI1a0 YUK/IHU.

TaOuunii apoUTIAPHUA KOMIUIEKC TaX M KWJIMILITA ACOCIAHTaH CYB XY KaJuK
TaaO0UpIapUCH3 UKTUCOAUET TAPMOKIAPUHUHT OapKapop PUBOKIAHUIIN MYMKHH
AMACJIMTUHU YBTUOOPTA 0JIMO, 3aMOHABUI aTaMalTyHOCIUK/Ia 30HaJl MUHTAaKaBUH
TaOUUM CyB XY KaJIUK palOHIAIITUPUITHUHT OUPUHYM TaXXpuOacu Takaud
KWIAH]IN.

V36eKncTOHNa CYFOPWIANIaH IEXKOHUIIMKHIUHT PHBOXIAHUII aMaTH&TH
CyB-ep pecypciapunan (doigamanumra goup Kymiad wmacanamap —oaaraa
pecryOiauka, BUJIOST, TyMaH Ba Oolllka MabMypui wyerapaiap jaoupacuaa Xal
stumumuHu - kypcatau  (O.WM.Yembapucos, T.}O.Jlecuuk, 2003). TaOuatHu
Myxo(dasza KWIyBYM, KyMJaJaH CyB OapKapOpIUIM TEXHOJIOTMSUIAPUHU WIMUN
acocianl y4yyH, Kyn MUK Tagkukomiapumus (1975 — 2010 itit.) Hatmkanapura
kypa Kamkanapé xas3acu 3 Ta Hupuk Tabuuii cyB xyxkanuk paitonura (TCXP),



Cypxon-lllepo6on xazacu 3ca 2 tTa TCXP Ba rokopu TCXP 1 Ta paiton octu
KHCMUTa aXXpaTUJIraH.

bapua TCXP y4yyH KypwiraH MOJIHMHOMHAN TPEHHJIAPU BAIUAALUSICU
aNMPOKCUMAIMSHUHT FOKOpH ko3 duimenTnapy 6unan sepudukanusianran (R?).
Kommuieke >kajgBayurap BaswWsITHU sSHaJa WMINOHWIM Oaxoniamra Ba Kelakak Y4yH
Oamopamiap Ty3uuira UMKoH Oepau. Tabuwmiiku, nry kabu Kypuiral skajaBajiapia
AKKOJ udopanaHraH Koppensainus kodhPUIMeHTH Ba perpeccusl TeHIMIaMmallapujia
akc 3tau. Kypunub TypuOauku, CyFopuIlra OJIMHTaH CYyB MUKJOPH Ba 3aX CyBJIapH
ypracuma Kydid OOFJIaHUII MaBXyl, IIYHMHT yuyH Kamkamgapé XxaB3aCHHUHT
rokopr TCXP yuyn W'= 0,1526W — 0,9016 kypuHHMIIAA KypHIraH MOJAEIAPHU
eTapiiv Japakaja UIIOHWIH 180 XUCcOoOal MyMKHUH.

Xap oup TCXP 6yitnua Ba ymyMaHn XaBizaiap Oyinuda 1955-2009 itumnap
Y4yH CyB XY>KQJIUK OaJaHCUHUHI acOCHM »IIEeMEHTIapu XHUCOOJMAHIU, YHUHT
acocuza TaBCU(IM THAPOJOTUK Hwiap aHukiaangu. Xap oup TCXP Oyitnua
XUCOOMAIl HATWKATAPUHUHT Tax MM KyHu pallOHHUHT Oapya JaBpiap Y4IyH CyB
OwiaH TabMHUHJIAHTAHJIWITA YMyMaH OJraHjga OWpMyHYa SIXIIUPOK OSKAHUHH
kypcatau (Kamkamgapé napé€ xaszacu W;= 1704; 1128; 1047 mMm, Cypxon
[ITepo6ona xaB3acu O6yitmua W5 = 939; 1621; 1436 mm). Kamkanapé xaB3acu
Oyitnda cyB KaM OYynraH vuigaru 3HT €MoH BazusaT ypra TCXP na (W;= 434 mm)
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ky3arwirad. bapua TCXP pa taBcuduu wuiap JaBoMujia HAMHUHT TYHPOK-€p
KaraaMyJia TYTUIAaHWIIM Kaij KuwinHrad. Kympok 30Byp (ZpeHa)k) OKUMH KyHu
TCXP pa ky3arwiraH, y oJuHraH cyBHMHT 20% JaH OpTUFMHU TallIKWJ KWJIagu.
Cypxon-lllepobon xaB3acu Oyiinua cyB KaM OYyiraH wuigaru 3HT €MOH Ba3UsIT
okopu TCXP HuHT paiioH octu Kucmuaa kyszarwiran (AW = —-516,1 mm). Ham
3axypanapu erapiuya EFWHIIAp Ba yHUa KarTa OyaMmarad 30Byp OKHUMHU KYTIPOK
tokopu TCXP na tymianaay.

By cyB pecypcinapuHu MUKIOp >KuXaTjaH Oaxouaml OwiaH Oup Karopia
cudar kypcarkuwiapu KOHYHUSITIAPUHU AaHUKJIAIl 3apypuaTd MaBXYIIUTHHU
KypCaTMOK/a.

HMuccepranusinunar «Cyropujiaguran Xyayaiapaa Tadumid cyBJjap I1MHa

MHUKACH, MUHEPAJIAHMIIY BA KHMEBU TAPKUOMHMHT IHAKIJIAHUII
KOHYHUSITJIApW» 160 HOMJIaHTaH YYMHYU 000ua CHU30T CyBIap PEXKUMH Ba
MUHEpaIU3aIUACH, IIIYHUHTIEK, CYFOPWIAIUTaH Xyaylyiap/a TaOuuii cyBiap
Metamopduzanusicu Kypud ynkuiarad. CyFOpPHUII Ba CYB XY KalTUK TU3UMIIAPUHUHT
CHU30T CyBJIap PEKUMHU Ba MUHEPAJUIAIIUIIH, aTPpOo( MyXuTra TabCupu
MacaliaJlapuHy KY1u1ab onumiiap yprairad. 3aMoHaBui Tagkukomiap M.A Sky0Oos,
JL.3.1llepdenunon (1996), J1.3 llepdpenunon (2002), N.M. I'abbacosa (2004),
0. . 1Iupokona, I.ITomyamesa, A.H.Mopo3zos (2005), ®.2.Py6unoa Ba
KO.H.MBanos (2005), I A.ITanos, H.A.MypowmrieB Ba A.B.IllypaBunun (2008),
C.O.I'punerckuit Ba M.B.HoBocénonra (2011) Ba 6o11ka oJTMMIIApHUHT UMUK
UIUTapUIa PUBOXK TOTIIH.

Cu30T CyBllap JUHAMHKACH Ba MUHEPAJUIAHUIIUHUA PETPOCIEKTUB TaXJIMJI



KU YYyH OW3 THAPOJOTHK WHIHUHT TaBcuIM AaBpiapu: Oaxop (ampe,
BEreTalMsIHUHT Ooln), €3 (Mo, XKaaall Cyropull), Ky3 (OKTAOp, BereTanus SKyHH)
Hu Taninad onauk. Taxaun xas3anap Ba TCXP GYyitnya 6axxkapuiiau.

Cu30T cyBnap KOHJIaHUII MaWJOHJIAPU Ba MUHEPAJUIAIIMIIMHUHT CTATUCTUK
ATPU YM3HUKJIAPU TY3WJIOU, HOJMHOMHUAN TPEHUIAPHUHI PErpeCcCUsi TEHINIaMaJlapy
omuam (R>>0.9).

Xynmoca KuinO, OKOpH paiioHnapaa Ba paiioH octu kucmiapaa CC HUHT
yyuykiamuiy, ypra Ba kKyhdn TCXP na alipum Oapkapop MHHepasUIallIUIl
Ky3aTWIMIIMHA KaijJ S3TUII MYMKHH. YOy NOpPOrHO3 MabliyMOTIapu carx Ba
MUHEpAUIAITUIIIIHN O0apKapopalITUPUIITAa KapaTWiraH camMapaid MpodUiIaKTUK
TanoupIapHu uiwiad yukuil yuyH 3apyp. lllyHra kapamacian TabKUAJIAIT YKOU3KH,
AHUKJIAHTaH KOHYHUATIAp pyil OepaérraH rUIpOIKOJIOTHK >KapaéHjapra aHUK Ba
TYIUK TaBcu( Oepa€TraHu MyK, LIYHUHT YYyH TaOMMIl CyBiIap KUMEBHI TapKkuOu
MeTaMoppu3aUICHHY sTHaAa O0aTadCcuil YpraHui Tanad dTUiIau.

H.C.KypHakoB ~ TOMOHMJAH  wWirapu  cypwiraH TaOuuWid  CyBIap
MeTaMOpP(PU3aALUICH FOSUIAPU KEMMHYAIUK YHUHT Y3M Ba KYN COHJIM LIOTHUPAJIApH
TOMOHHUJIaH pUBOXJIaHTUpWiIraH. Acocuil unuap karopura H.C.KypHakoB Ba
C.®. Kemuyxnuii, M.I'Bansamko, O./].Kamkapos, A.I.beprman, I"H.Kamenckui,
A.E.XonpkoB, B.C.Camapuna Ba [.}O. BanykoHuc TaiKuKoTIapu Kupaau.

Tabuuit cyBmap KuMEBUI TapKMOWMHUHT MIAKUTAHUIIN KapaéHUHU YpraHUIlTra
M.I"Bansmiko, B.M.Bepuaackuii, [.}O. Banykonuc, O.A.Anekun, E.A.backos,
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K.E.IluteeBa, E.B.Ilunnekep, E.B.ITocoxos, D.1.Uembapucos, b.A.baxputauHos,
H.H.[lapdenona, JI.B.Kupeiiuera, B.C.Camapuna,B.E.Uy6 Ba @®.3.PyOunoBa Ba
kY1120 OOIlIKa OJTMMJIap KaTTa Xyucca KyIrasmiap.

MabnymkH, TynpokKda Ty3 TYIUIAHWUIIM Ba €pOCTH CYBIAPUHUHI KUMEBUU
TapkuOW TEHEeTWK acocra sra. by Oup TOMOHAAH CYBIApHUHT THUIAPOKUMEBUN
TaCHU(DUHM TYNPOKHUHT UIYpJaHUII Typjapura Xam KyJulamira, HWKKUHYA
TOMOHJIAH CH30T CyBJap THUAPOKUMEBUN TYPIAPUHUHI BaKTAAa Y3rapuiin
MyHOca0aTu OWIaH TYMPOK IIYpJIaHUIIN Typjapu SBOJIOLUSICHHU Oaimiopariamnira
MMKOH Oepaiu.

SlkuH BakTradua TYNPOK Ba KUHCIApAaH XJIOPUA XamJa Cyinbdar Ty3JIapu
IOBIJIMO, CH30T CYyBJIap MUHEpALIANIMINM Yy4dyK CYBIIAp Japa)xacuradya erca,
HIYpJIaHTaH epyiap MENIHOpalusCh Makcajara spuiiaauv, ned xucoOnaHap Hau.
Acnupa KypFOKYMJI IIYpJaHTaH €pjlapHd  IOBUII Ba CYFOPHII CYFOPYB
TU3UMJIAPUHU Y30K BAaKT JaBOMHJA HKCIUTyaTalusi KWJIUII KaTop XoJuiapuja yrTa
canbuii xoaucara oiaubd Keiau: YCUMIIMKIIAp y4yH JKyla 3axapiu Oyiaran couaiu
HIYpIaHUIl XOCWJ OYJIAM Ba TYNPOK Ty3WJIMacHu Oy3Wau, OKMOaTaa TYNpOKHUHT
(bu3uK X0ccanapu KECKUH EMOHJIAIIIN.

Cyropull mapoutiapyaa TYIPOKHUHT IIYPJIaHUIIN Ba IIYPCU3IAHTUPH JIUILIN
yMyMaH eTapiinya X ypranuiaranura kapamacaas (B.B.Eropos,
H.I'Munammuna, A.E.Hepo3un, C.®.ABepssinos, 1.I1.Aitnapos, JI.B.Kupeituesa,
H.N.ITapdenora, A.9.Asnuékynos, b.C.Macnos, I A.Ilanos, JI.JI.IIumos, E.N.



ITankoBa Ba B.A.KoBna), cu3oT cyBiapiaH Ty3 KUPULIN XyCyCHUATIApU Ba
MEXaHU3MIIApU YCIyOUSITIAp Ky MEXHAT Tanad KWIWIIY XaM/1a MyKaMMall
smacnuru Tydaitnu etapnuua ypranwimarat (I A.ITanos Ba 6omr., 2008).

Cyropulll yuyH KYJIJIaHWJIAIUTraH HaTpUH Ty3Japy SHT 3apapid XUCOOJIaHaIM.
Apun xyayaaa copa XOocwsl OYiuin skapa€Hu Te3-Te3 Ky3aruiaaau, Oy KOMILIEKC
TYNpoOK TypJiapuja KEHI TapKairaH IWYpXOK TYOPOKJIapAaH aJMallyBud
HaTpUMHUHT YTUIIM OunaH OOfnMK. By cyropuin Menuopanuscu HaTuxacuia
TYNPOK Ty3 KOMIUIEKCH TapkuOuja HadakaT WKoOWW TOMOHTa (MHCOH HYKTau
HazapuaH), Oankyu caqOuil TOMOHra Xam y3rapuuuiap pyu OepuluiaH JajioyiaT
Oepanu. bupok Oy Yy3rapunuiap KOHYHUUIUp — yinap TaOuuil CyBiiap KUMEBHI
TapkuOu MeTaMOp(PU3aLUACUHUHI aCOCUM KOHYHM OuiaH 3U4 OOFJIaHTaH,
TYNPOKJIap Ty3 KuEpacu HSBOMIONUACH >KapaéHUHUHT VY3W LIy KOHYH OwiiaH
OenrunaHaay Ba IIYHUHT HATHKAcUAa OJITUHAAH aUTHO OepUIUILN MyMKHH.

Tankuk dSTwia€TraH MHUHTAKa MHUCOJIWIA €PJIAPHU CYFOPUII Ba XYKAIUK
y37amTupuiia CU30T CyBIap Ty3 TapKUOMW Y3rapUIIMHUHT alpyuM KOHYHUSITIApU
KypuO  uyukuaau. [UIpOKUMEBMI  TaXTWUIApHU  YMYyMJIAIITUPUIL  YYYH
«STATISTICA» mactypunan doiigamanmwiad. Xucoodiap acocuaa yCTyBOp HOHIIAP
Ba YMyMMI MUHEpAJUIaHUII YpTacuaaru OOFjIaHUILIap KypUILAH.

Kyitnnaru popmyna xypuHuImaa I0KOpUa KEITUPIWITAH OOFIaHUILTAPHUHT
YU3UKJIM perpeccusi TeHmiamanapu onuHaun («Nat+K» Ba «M»  ypracuna
Kamkagapé xaB3acu yuyH):

1=0.24x-0.15 (3.1)
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Vpra cTaTHCTHK MabIyMOT/IAp MAIUTUIPAMM—SKBHUBAJICHT Ba SKBUBAJICHT—
dbou3 makaura xucob1ad YTKa3wIau, CYHT UHANBUIYall HOHJIAPHUHT alipyuM
HucOarIapu xaM aHuKJIaHau. by MabiaymoTiap Oyiinya cu30T cyBiap TMIOTETUK
Ty3 TApKUOWMHUHT AMarpaMmaiapy Ba MOH KodppuuueHTnapu rpagukiiapu
KYPUIIH.

Juarpammanap Ba rpagukiiap TaxJIMIM KeJIa)kaKaa MUHTaKaJard TynpoKiap
mIypiaHuiiyd — TaBcuUHUA  Oamopamialll  y4YyH UYy4YyKpOK CH30T  CYyBIap
(munepamnanumu — 0,3-1,0 r/m) Oyilnya cTaTUCTUK MabJIyMOTIap KarTa KU3UKUII
YUFOTHIIN TYFPUCHAA XYJIOCa KWIMIITa HUMKOH Oepamu. KypunuO Typranujiex,
yAApHUHT TapKuOuAa KYNm MUKAOpAa ruapokapoonatiap 6op (25-35%; 30-80%:;),
TUIC AEspin YK Ba €p OCTH CYBJIAPUHUHT CyJb(arT-HaTPUIlIA Typu YUYyH y3ura
xoc Oynran Na,SO, Ty3u xyma kam (4-10; 10-15%). Mon TapkuOuUHHUHT acocuii
yarapunuiapu 0,3 - 5 1/1 uHTEpBaNIa COAUP OVIAUIIM SKKOJ KYypUHUO Typuodau. Ep
OCTH CYBJIAPUHUHT TapKUOM THUAPOKApOOHAT-HATPUILUIM Typra SKUHIAIIaETraHu
YMYMUI  TEHJEHIUACH  OCNTMIaHMOKIA, UYyHKH cCyiabdar-HaTpuili  TYJIHK
WYKONraHuaaH CYHT YHUHT YpHUTA HaTPUU-THAPO- KapOOHATIapu KEeIUIIU
MYMKHH, cojlara Kapliy acoCuil BocuTa OYJIraH rurc sca Oy cyBiapiaa aesapiu nyk.

Mabnymku, TaOuui cyBlap KUMEBUH TapkuOu meTaMmopduszanusicu
MyaMMOCH SIHTHM 3Mac. BUPOK MemnopaTuB THAPOJOTHUSIA METaMOp(PHU3alUSIHH



TaxJ I KWW YCIIYOUSITH XaIu KeHT KyJUlaHUIaETraHu nyk.

CyBnap MeTaMoppu3aLusICH XyCYCHUSITIIApUHU Ypranuii Y4YH
O.K.KamkapoBHUHT Ty3 JuarpamMMacujian KeHr (oiinananuiand. AWpum
xosutapaa [ HO.Banykonuc Taknud Kuiran Kymma Ty3 yaOypdakiapyu camapaaupok
Oynmaau, 4YyHKH ynap MeTamMOopdu3alMsIHUHT cyiabdamim Ba MarHuiiIn
TapMOKJIapuHU (apkiamra UMKOH Oepaau. MUHTaKa CyropujaJWraH epliapu
CU30T CYBJIADMHHUHT MeTamMop(pu3anusacu KOHyHUSATIApUHU aHUKJIam yuyH FapOuit
V36eKHCTOH THAPOreONOrHK SKCISAMIMACHAA TYINIAHraH KaTTa  KyJIaMJIaru
ruapokuméBuit marepuangan (1000 ra skuH tabpud) doiganaHuITaH, YHHHT
TaXJIWJINA TUAPOKUMEBUN THArpamMMaliap/ia TU3UMIAIITHPUIITaH.

Oxopunarumapan  wHOOaTra onmb, MeTamopdu3anus Ha3apUSCUHU
KaHyOui V36exucTon CyB pecypciapura TYIMK KyJlalml MyMKUH Je0 aiTa
onamu3. CH30T CYBIApPHMHI acOCHM THAPOKUMEBHI Typiapu aHUKJIAH[IU.
Meramopduzanus cynbdar HyHamumu Oyinad kewdaau. EpmapHu cyropuiiia
CU30T CYBJIApHUHT KapaMa-Kaplld HyHanumiaaru Meramop@uiaiusi TeHISHIUICU
KYTIPOK, aMMO OyHJa Typid IIAKIUIA HYyKTajgap, acocaH, cyib(arim MaijoH
yerapacujaH uukmarad. Kapama-kapmm iyHanumgaru metamopdusaius YCcuim
OwiaH TabuMil CyBIapHU KyHuaard TapTUOAa KOWIAIITHUPUII MYMKHH: HOKOPH
TCXP cusor cyBnapu — ypra paiioH, rokopu octu Ba Ky TCXP cusor cysnapm.
MaboyMKH, — KeNakakja — okaHyOmi — Y30eKHCTOHJA  COadd  TYIPOKIIap
IIYPIIAHUITMHUHT JIOKAJ YYOKJIApH Mai10 OYIUIIN UCTUCHO KUITUHMANTH.

Kypunn6 typranunek, Cypxon-lllepo6on xaB3acuununr tokopu TCXP na
XJIOPUAJU TypAaru CU30T CyBIap YK, cyab(amiv Typ MUKIOPU KaMpOK, KapOOHAT
Typaaru 3ca Kyn yupauau. Kamkanap€ XaB3aCMHHUHI PENPE3CHTATUB y4aCTKACH
xucoOmanyBun [laxpruca63 tymanu Amup Temyp Xy KaTUTHHUHT CU30T CyBIIapU

17
Taxyiuin  Mabiaymoriaapura (2010) kypa cu30T cyBiapaa, IIYHUHTACK MarHui
rUAPOKapOOHATH Maiio OyaraH, sS’bHU TECKapu WYHAIMILJIArd MeTaMopgu3aius
Ky3aTUJIMOK/JA.

XYAYIHUHT CyBXYKaJUK Ba MEIMOPATUB XOJATUHU OaxojaHMILIM, TaOWUUN
CYBJIapHM  KOHYHUSTIAPDUHU  AHUKJIAHTAHIWIHM,  apul  XyAyjulap  CyB
OapKapOpJUIUHU SXIIWJIAIl Y4yH KOMILJIEKC WHHOBAalMOH-TEXHUK EYUMIIAPUHU
UIUIad YUKULI Tanad 3Tajau.

HucceprauussHuar « CyropujIaural epJjap XoJaTHHH SIXIIWIAI Oyl ya
MOC MOJCPHHU3ALMSAIAHIAH MeJIHOPATHB T'MAPOJOTHK YCYJJIAPp MaKMyH» 11e0
HOMJIAHTaH TYpTHHYM 000MAa a’3panus KarjaMu CyB-Ty3 PEeKUMUHU SXIIWAJANl Ba
TYNPOKJIApHU Myxoda3za KwiHil Oyiiudya TEXHHK €4uMilap HIIad YHKWIIH.
Abdpanys  KarigamMu  Ba  CHU30T CyBIAp YYyH CyB OaJlaHCHHUHT MAabllyM
TEHINIaMajapujaH aOCcTpakUusulaHca, CYFOpWIAQJUIraH epiap Y4YyH sHa Oup
(dyHIaMeHTall KOHYHUSTHUHT OMPUHYM Japakald aXaMUATHUHHU TabKUJIAI KOWU3,
Oy: CH30T CyBJap carX peXUMHU Ba TYNpPOKJIa Ty3 ajJMallMHYBH >Kapa€HJapH
ypracumaru okyga 3ud  OOFnaHUILIUp. by KOHYHMSTHM KaMJaH-KaM CYyBHHU
MUHEpaUlalIuIInra Kapad CH30T CyBIap JKOIIAHMII “KPUTUK UyKypiauru”



TylIyH4Yacu opkanu udopanamaan. bupoxk Menuopanusana Maskyp TyIIyHYaJlaH
¢doiimananum mMakcaara MyBOQHUK SMaciMru TYFpucuaa Qukpnap maigo Oyaau.
Byun WM. A. KapumosmuHr Y36ekucton Pecmy6mmkacu Basmpnap Maxkamacu
nurmamuaa (16.01.2015) cy3naran HyTKH XaMm TacAuKiIamMokaa. YHuaa “Cuszor
CYBJIapH, 3HT OFUp Japaxaja, sbHU, 2 MeTpraua 103aja >Koiairasd epiap Kapuino
500 muHr rexrapra €ku yyaaH Oupura KaMmaiau, Kywid Ba ypradya WIypJIaHraH
epiap sca 100 muHr rexrapra €xu 12 dousra kuckapau” ne0 TabKuiaHaId
(“Xank c¢y3u”, 2015 im, 17 saBap. .2 6.).

“Kputuk uykypiauk’ Tyrpucujaard mMacainanu ypranuimra B.B.Eropos, A. H.
Koctsaxkos, A. I'. Bnmagumupos, /[. M. Kai, ®. M. Paxumb6oes, 1. K.Kucenes, M. A.
[TankoB, A. E. Heposun, b. I'. [1lanun, U. B. Ca6ounsy, T. I1. JlanteBa, B. A. KoBna,
A. P. PamazonoB Ba B. H. Haconos, JI. B. Kupeiuena, JI. ®. IlectoB, K. AXmMenos,
K. Mup3zaxonoB, C. A3zumboeB, C. VcaeB Ba Oomikanap y3 WMl UIUIAPUHU
OaruILIaraHiap.

VYHU XaJl STUIIHUHT MaBXyJ HyJIU — aMajgaru OMIWUiap TyFpucuiard (QpakTuk
OwiMMiap acocuaa STAJOH YYaCTKAJIAPHW TaHJall Ba “KPUTUK UYKYpPJIHK
UHTEpBIM HU  aHuKmam. FOxkopuaaruwimapHu dbTHOOpra  onubd, >KaHyOwWid
V36eKHCTOHHUHT CYFOPWIAJNIAaH EpIApUHM “KPUTHK UyKYpIMK HHTEpBaIn”
HiapTIapyura Kypa paioHJIAITUPULLI YTKA3UIIIU.

AManga KpHUTHK YyKypJUK HWHTEpBaIM KyWHUJard ycyl OuiaaH OCOH
AHUKJAHUIIM MYyMKHH. TaJKuK STWIAETTaH MAlJIOHHUHT Typid HyKTajgapujaa
CU30T CyBJap HaMyHaJlapH, YpTAIAIITHPUITaH TyIPOK HaMyHalapy TaHJIAHAIHW Ba
cuzot cyBiaap carx (CCC) uykypauru ymyaHaau xamja CyBjlap MUHEpaUIaHUIIN
(r/xr) anuknananu. bynna Kyiinaaru gpopmynanan Qoiinananuianm:

M
K‘(f
»(4.1)
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OyHna M,— MUHEpaJUTaHMIIL;

C — TYNpOKJIapHUHT Ty3 TapKUOH.

HamyHanap onuMHras epiapHUHI MEJIHOPATUB-TUIPOJIOIMK XOJIATH TaXJIMIU
Oepwiran Hykraga K= 1,5 xuiimamiapga CCC  KpuTuk YYKYPIIMKKa  MOC
KeIUIIMHA ~ aHuKnamra uMkoH Oepau. Lllynpan cyHr sxanyouit Y30eKuCTOH
YUYH  KPUTUK YYKYPJUKHHHI CH30T CYBJap MHUHEpaUIalIUIINra OOFIaHUII
rpaduru Kypunau. Maskyp rpaduk MablIymMoTIapu OyiiM4a MUHTaKa YIyH CHU30T
CyBJap KPUTHK UyKypJIMK MHTEpPBAUIAPUHU aHUKJIAII aMajra OIUPUIIIH.

Cyropunaaurad epiJapHUHI MKKWJIAMUU IIYPJIaHWUIIN €pyCTH 3KOTH3UMIIApU
JErpajallMsiICMHUHT aCOCHMM OMWIM XucoOnaHaau. TaHWI ycy/ulap TYyHpoOK Ba
EpIApHUHT MKKUJIAMYM XJIOPUATU €KU XJIOPHUA-CYIb()amiu UIYpIaHUIIATa KapIIiu
Kypauiia caMapaauaup. bupok wumma® 4yuKwiraH ycyimiaap TYHOpOKJIapHHUHT
MKKWJIaM4M COJAIM UIYPJIAHUIINM Ba LIYPTOOIAHMIIM XOJIaTJapHuia caMapacus €Ku



KaM caMapaiugup.

TynpoKJIapHUHT comany WIYpJIaHUIIM MyaMMOCHra YTMUIIA eTapiauda 0axo
Oepuimarad, 4YyHKH TYNPOK IOYpJIaHUIIMHM Oaxojaml y4yH KYJUIaHWJIAIUTraH
ANIEKTp YTKAa3yBUAHJIMK YCIyOM CcOMany MIYpJaHUII KUMEBUHINTU TabCUPHUTA
#aBo0 Oepmaiian. Kypykiukaa Oy XoaucaHUHT reorpaduscu Ba T€OKMMECUHUHT
Yyprauwiarannuru erapianyda smac (B.A.Kosna, 2008).

JyEéHuHr KYymuiad CyFOpWJIaJWMraH padoHJIapd VYYyH OBUIIJAH CYHT
WIIKOPJIWIMKHAHT OPTHINM, LIYPXOKJIMK Ba HOpMal KapOOHATIApPHHUHI Maiiio
OYynmuImM aHWKJIaHTaH. TYyMpOKJIAPHUHT IIYPXOKIAHUIIM XaM Yy4dyK CyB (Ty3iap
mukaopu <0,5 r/m) OunaH, Xam Kydcus MuHepamamrad (0,5...1 r/m) cyB Owian
cyropumniga ky3atwinaan (M.ILKpyxwunun). Bynapaunr Oapuacu Oupranukiaa
COJANIM WIYp TYNPOKIAPHUHI KEIMO YHMKUIIM Ba MEJIUOPALUICH MYaMMOCHHH
nyné€na OupuHYM YpuHiapaaH Oupura KyhWau. by aliHukca apujn HUKIUM
mapouTiaapuaa Kywid Hamo€H Oyiaumu MmymkuH (A.K.AHaHsH).

Copmanu wmypaaHum OuiaH KypallMIl yYyH OJaTaa Typiaud KUMEBHM
MEJIMOpAaHTIAp, TYHNPOKHH IOMIIATHII Ba OOLIKA YCY/UIApHU KYJUlall TaBCHS
sTunanud. TynmpoK KUMEBHM MENHOPAIMsACH COXacura TETUIUIM YCYI TakiIu
KUJIMHUO, Yy TYHOPOKJIAPHUHT cojara OapAOUUIMJIMTUHU OIIMPUII Ba YIAPHUHT
IYPTOOJIAHUIIUTAa KapIllKd Kypall/ia KyJUIAaHWIAIIA MyMKHH.

Wuma6 unkuiran comanu iykotuim yeymu (Y3P Iarentu Ne IDP 04470)
Hadakar KymuM4a cayiOuid Xoawcanap KenTupManau, 0aiakd Oup BaKTHHUHT Y3WIa
TYNPOKHU COJIaHU WYKOTYBYM MEIMOPAHT OUJIaH YFUTIANIN.

Kyiinnran Macaia KuMEBUH METHOpAHT OWIIaH HIIJIOB OCpHIN OpKAIH
TYNPOKHU LIYPCU3JIAHTUPUII YCYJIWJa aHa Iy METUOpaHT cudaruna Oupra €xu
anoxuja-ajJioxuaa KajlblUWW, MarHud, TeMup Ba Oapuil HUTpamIapuIaH
doiimananumn OwiaH Xal dTUIAAN, MEIHOPAHTHUHT 3apyp 103acy 3ca KyWHaaru
OOFJIAHMIIIAaH AHUKJIAHATH:

=4 xK/C(42)

Oy epna /[,,— menuopaHTra Oyiarad 3XTuéx, T/ra;

A — MennopanusiaaHa€Trad Karjaama coaa TapKuou 1/ra;
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K — xatnon Typura 00FauK K03 HUITHEHT;

C — OupIuK yIylnuiapuaa MEJIMOPAHT KOHIIEHTPAIUsICH (3pUTMa Ba
KpUCTaJJIAaHTaH CYBHH XHUcoOra ojino).

Taxnud >Triiran ycynnan doigananragga Kyiuaaru TypAaard peakiuusiiap

KEJa/In:

Na2CO3+MX(NO3)2:M XCO3+2NGNO3, (43)

Oy epna M - Ca, Mg,Fe Ba Ba HUHT MKKH BaJICHTIU KaTHoHJIapu. byHpaa coma
TYJIUK UYKOJIAAW Ba a30TJIM YFUT XUCOOIAHMO, YCUMITUKIIAP, *KyMJIaJaH Fy3a sSXIIu
V3namtupaauran ssaru Hatpuiiau xocwia (NaNO; — uunu cenuTpacu) ByKy/ra
KEJIa I!.



Taxnug sTuAraH ycyaHU amalira OIIMPHUIN TaxpuOa OWsiaH TacAUKJIAHTaH.
Taxpubana Cypxongap€ Bunostd JlenoB tymanu “HaBpy3” xyxamuru
Janajapuia TaHJIa0d OJMHIaH WIYPXOKJIaHraH Oy3 TynpoKaaH QoiiaJaHuiIraH.
Takmud stunaérran ycyn Oup BaKTHUHT V3MJla MKKH MAacaJaHW — TYIMPOKKA a30T
VFUTUHU KUPUTHUII Ba OYHU COJMAHM HYKOTHUIN >Kapa€Hu OwWJIaH Oupra KYIIUIIHH
XaJ 3Taju.

MabiymMKu, aspanus JIOKajd 30HaJapy UIYpIaHUIIA Ba CyB OOCHIIN OWiIaH
KEeYaJMraH HaMJIMK Ba MHHEpPAUIAIIHUHI XaJJaH 3u€J OIUIMII >KapacHu
MUHEpaJUIAlraH CHU30T CYBIAp CATXMHUHI THAPOTEOJOTHK Japyajiap OpKaJH
KeCKUH KyTapuiaumu xucooura yrtamu. Illy kabu mapoutiapaa ymOy canOouit
XOJIMCAJIapHU, MacallaH, yJapHU U30ISUUsIam  Wynu OWiaH OJJAUHU  OJIMIII
MYMKUH.

Tynpokiiapaa ¢uiabTpra Kapuid 5KpaH SPATUIIHUHT OUp HeEYa yCyliapu
MabiayM. KynuHua ynapra S>KMHCIAPHMHI FOBAKJIWTM Ba YTKAa3yBYAHIUTHMHU
KaMaWTUPYBUM KUMEBHMI peareHTnap kuputwiagu (Ppanuus nareHTiapy  Ne
2.226.854 Ba Ne 2.230.209; AKII mnarentn Ne 3.772.893; C.JI.BoponkeBuu,
JLA.EBnokumMoBa). YmlOy yCyJJIapHUHT AacOCHUU KaMUWJIUTU IIyHAAKW, Yyiap
ONAMHAAH OepwiraH 4YyKypiaukaa QuIbTpra Kapliy 3KpaH spaTHilra HWMKOH
oepmaiiiu.

Bu3HHMHT euyuM cyropuiagurat epiapaa TYIPOKHH TEXHUK MEIuopaus
nannas u6opar (V3P marentn Nel659445). Acocuit Makca - Oyprynaiiauran
KyayKJIap MUKIOPUHU KUCKAPTUPHUII XUCOOHTa KYTI MEXHAT Tajlad STUINIITUHU
KaMaWTUpUII OujiaH OMp BaKT/a TYNPOK YTKA3yBUAHIUTUHU KaMaUTHUPHILL
VYCyIHUHT MOXUSATH TyIPOKKA OJIUTO-3TOKCUOPraHo (XJI0p) CUIIOKCAHHUHT alleTOH
sputMacunH arieToH omian (0,3—1):1 HucOarma xaigam Oviad Oup BaKTAa CU30T
CyBJIap CaTXWHU Tajad dTUJTaH YyKypiuKKada macauTupuiiad nbopar. Pearent
MUKJIOpH OeNrujiaHTaH MalIoH KaTTaluru, Oepuirad 3KpaH KyBBaTH Ba TYIIPOK
FOBAKJIUTUTa Kapal aHUKIaHaau. Maskyp ycyn 1abopaTtopus Ba jaja
IapouTIIapua CUHOBJIAH YTKa3Uirad. XarTo alleTOH Ba OPraHOCHJIAKCAHHUHT
1:0,1 aucbaruna yTrkasypuanauk 0 HA Tamkua Kuiaad. 1:1 HucOarma peareHT
MUKI0pHU 100 KT HU TAIIKWI 3Taau.

Apuj 30Haa TyNpOKHH CyB 3pO3HICHAAH Myxoda3a KHIIMIITa KarTa
pTHOOp Kaparunagu. CyFopuinaaurad J1eXKOHYMIMK 30HaCH/1a srariap Oyiinya
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CYFOPHIIl YCYJIU KEHT >KOPHI ATWUJTaH BaKTIAaH Oepu HUppUTAIUs DPO3USICH KEHT
tapkanan. Kamanm cyB sposmsacu Cypxonaap€ BUIOATHAA — CyFOpUIIAIUIraH

epnapauar 57% wuma (B.E.Uy6, 2006)), Kamkamnapé unostuaa 3ca — 32% wuna
(159748 ra) xy3arunmoxaa (M. Tomky3ueB Ba 6orir., 2007).

Tynpok KaTJIlaMUHUHT MppUTallUs 3pO3USICUra KapIIMIMK KypcaTa OJUIINHU
OLIMPHUII Ba YCTKM OKUMHM Taiaxkuk odrtumra I[.E.Mwupuxynasa, B.H.lllenpus,
M.C.I'puropoB, M.C.Ky3ueuos, E.B.Ilonyskros, FO.I1. TlonsikoB Ba Oomikanap y3
WIMUI unmapuHu Oarunuiarannap. PecmyOnukana ymOy spos3ust Typuman 600
MUHT  TeKTap MaWJoOHJAard HKUHJAp a3uar uekmokaa. b.d.Kambapos
MabiaymMoTIapura kypa, wuppuramus sposusich 400 munr ra gan 1,4 muH.ra



MalioHTa TapkairaH. by jkapaén aitHukca, pecryonuka Oyinda maigonu 291469
ra HU XOCWJI KWJYyBUM THIICIM TYNpOKiapja HamMo€H OynMokna (A. Oprames, T.
Oprames). Kamkanapé Bunosituaa Oy (20 MuHr ra maan optuk) HuiioH, Kkucman
Kapum, Fy3op Ba Kocon tymannapu epnapuaup. Cypxonmap€ Buiostuga (30
MuUHr ra jaH optuk) OnruHcout, ypuu, Kymkypron Ba bolicyH TymaHnapu
epinapuaup (B.JI.Casemio Ba Gort.).

HNana taxpubanapuauar (1983-1986; 2000-2001) Basudacu Kamkamapé
xaB3acunaru Humon tymanu 1-coH, 4a xyxanukinapu (MuHepaiap OepuiMaraH
arpu-Oyrpu srawiap) Ba Fyzop tymanm “Iypran” xyxkamuru (KaBapTUPHITaH
KAaOJIMHUT, OCHTOHUT Ba BEPMUKYJIUT KUPUTUITAH STPU-OYrpH 3ramiap) THUIICITH
TYOpoKJIapuia IOBWIMII KaJajUIMTM XaXMU Ba JIMHAMUKACUHU AaHUKJAIIL,
IIYHUHIJICK, SpO3Usra Kaplid MOJACPHU3AIMSIIANTAH TEXHUK €YUMIIAPHU HIILIA0
YUKapulgaH uoopar. YMyMman OepwiraH ydacTKajap THUIICIWIMIYA Ba UppUTAIUSL
APO3UACH JKapa€HIIapy PUBOXIIAHUII SXTUMOJIHU OYJIraH penbed maptiapura Kypa
OyTyH MHHTaKa Xyayau yuyH TaBcudiu. MakOyn Humabnuk (orumr) 3tud 0,02
tannanrad. Cyropum ymymuid KonyHusiTiap anukianrad 0,1; 0,2; 0,3 m/c cyB
capduiapua amaira OmupUIIH.

Mabiym ycymnap MyaidsiH TYIPOK Ba TeoMOp(OIHK MIapoUTiIap yU4yH TaBCHs
KWIMHTaH. BU3HUHT TEXHUK YCYJHUHT Badudacu CyB pecypciapuaan ¢GoigaaaHuIn
caMapaJIOpJIiTUHU  CYFOpUII MebEpIapu Ba MyAJaTJIApUHU MUHUMYMTaJya
KaMaWTUpUII Wynu OWjaH OMMpUI, Oy WPPUTAllds dPO3UACH Ba TEKUCIUKIATH
TUIICIIH TYNpoKiIapaa cypdho3uoH kapaHIaApHUHT OJANHY OJHIINTra UMKOH Oepajiu.
Kyinnran macana Kyiugarnya Xaja dTHIIA: SKUII OujaH Oupra TyNpoKKa TaOuui
MEIUOpaHTIAp (COYMIIyBUM) — MOHTMOPHJUIOHUT, OEHTOHWUT, KaOJIMHMUT,
BEPMHKYIUT EKH TEpIuT CONMHAmM. YmapHum conmmian asean 700- 1000°C
xapopartaa ToOmab KaBaptupuiaamu, kemH 5,0 -10,0 MM KaTTaduKmaru
rpa”yiaraya ManjanaHagd. Maskyp MHUHeEpalap MYyCTakuil €KW apajiammMaja
UIIATUIIA]IH.

WNiHuHT UKKMHYY OOCKUYHUAA KUSTTUTHE POCTIIAI MaKCaInu/a, raT Tyouaa
Arpu-OyTrpUINK YTKA3UIIL.

Taxxpuba MabliyMOTIIapura Kypa, OyHIal Tympokjapjaa OIIud CyFOpHIIIa
FY3aHUHT CyFOPHIN Mebépr 20 MHHT M°/ra ra eTajgu. BU3HMHT Takmmd — (QU3NK
OyFJIaHUIITHU Ba HMHQWIBTPAMOH CyBJIap MUKIOPUHU KaMaWTUPHII XHCOOUTa
HaMJIMKHU MUFUILITA, CyFOPUIL MEBEPUHU NTACANTHUPUILLTA Ba CYFOPUIL JaBpUHU
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MKKH MapoTaba kamautupaau. TaxpuOajga KAaOJWHUT, OCHTOHHT Ba BEPMUKYIUT
oupranukaa 1:1:1 aucOarTna sratHUHr 1 M y3yHacura 1 Kr MUKJIOpAa WIUIATHIIIH.
[Tepaut Ba MOHTMOPWJUIOHUT TAbCUPH XaM XYJIJIU IIYH/IAM.

Taxxpuba HaTWXajmapu SHTU YCYJIHM KYJJIall CYFOPHUII MYyAJaTiapyuHU
aManja HMKKM MapTa KaMaWTUPHUIIWHM, [IYHUHIEK, WPPUTalUs SPO3USICH Ba
cyhdo3noH YIKoHIAp XOCHI OYIWIIMHHA TYJIWK WCTHUCHO KWJIWIIMHU aHUKJIAIra
UMKOH Oep/Iu.

JucceprallsiHUHT «APHA XYAYAJIAp CYyB 0apKApPOPJIUIHHU OIIUPHUII YYYH



MOC MOACPHHU3ANUSVIAIITAH THAPOIKOJIOTHK TEXHOJIOTHAIAPH MAKMYH HH
Ha3apuii-Ta:kpuoda sKMUXaTIaH acocjaan» 1e0 HoMmIaHraH oemuHYr 6001a Tadbuuit
CyBIIap/IaH OKWJIOHA (poimamaHuIn OVinda TEXHUK eduMIIap HaTKaJlapu
KeATUpUITaH. X03UPTry BaKTJa apuJl MUHTaKanapaa Tabuataad Ba, TabKUIJIaWMuU3,
CYBJIaH OKWJIOHA (po¥ianaHuIl MyaMMocu OyHaH Oup Heda YH il aBBasira
HucOarad anua mypakkad 6ynu6 typudau (U.I1. Ceunuos, 2005).

CyB OapKapOpJIMTMHU OLIMPULIAATY 3axupanapiaH oupu Oy 30BYyp (IpeHax)
cyBiaapuaup. 1970 iiunnaéxk H.H. Bepurun Ba I.K. AciiaHOB caTXHU WIAU3 SIIOBYU
KaTJJaMHUHT KyHHM KUCMHUrada KyTapuO® Ba Iy HYCHHIA epilapHU €pOCTH
CYFOpUIIHU (cyOuppuranus) amajira OIIMpUII Makcaiara MyBoQuK, €0
TabKHJIJIaraHap.

TankukoTnapumusz OyHHMHT Y4YyH OHI KyJlal IIapoumiap >KaHyOWid
V36eKHCTOHHUHT tokopu TCXP napuaa MaBxyan 3KaHWHU Kypcarau, Oy 4ydyk
CU30T CyBiap xyaymiapuaup. Kyn wumk mabaymoniapra (1965-2010) xypa,
IOKOpY PAOHJIAPHUHT KOJJIEKTOP-30BYp TAPMOFUJIA CYBIAPHUHI MUHEpaJUIAHULIN
0,3-1,8 r/n derapacuga y3rapaau. AWHU BaKTHUHI Y3HJa MHUHTaKa CH30T CyBJIap
JUHAMHUKACH TaXJIWIM a’palusl 30HACH KypUIIM Ky3aTWIAETTaHWHU KYypCaTau:
yiui0y paloOHJIApHUHT CyB OWJIaH TabMMHJIAHTAHJIMIU CyB KaM Huiuiapaa (1925,
1926, 1927, 1941, 1986, 2000, 2001, 2011, 2015) 52-67% uerapacuna TeOpanud
TypuOIu.

CyB OKMMHUHHM DPOCTJIAll y4YyH KypuiaMma KYHIAJaHT KECUMHUHU XHCOOJalI
dopmynacu omuHau. Maskyp Kkypuwima Kamkanapé xazacuHuHr Oxpabo
xosiekropu (1990) Ba Aiipym kanamunpa (2013) sxopuit kwiuHrad. Kelunru
TaJIKUKOTJIAp *Kapa€Hua y OupMyHua MoaepHu3anusuianau (5.1-pacm).

OpKHUH Xapakarja CYBHMHI YyHuYa Karrta Oynmaran carxjapunu (H),
IIYHUHITIEK aiipuM Tagkukotumiap (P.BaranmoB) Taxxpubacuuu xucobra onu0, 6u3
30Byp OKMMHMHHM POCTJIAlll y4yyH Oup-OMpujaH MakcuMal macodaaa >KoniaiiraH
“kackan’ KypwiMmac MakOy/UIMTMHHU TabKujjaaiMui3. OpTHKYa CYBHU YUKapHIILIAP
Ypracugaru xucoomnap

H
L'(5.1)

dbopmynagaH TONUIA N,

Bynpa 1 — spkuH Xapakaraaru cyB 103acH €K1 €pOCTH KaHaH (IpeHa)
TyOWHUHT HUIIAOuru; H, — KypuiamaHu YpHaTHIIIa CTBOPJIATH CYB CaTXH.
CyOuppuranus mypcu3IaHuIl Ba COIATU UIYPIAHUITHUHT OJIMHY OJaid. YHU
Ky4CH3 MUHEpaJJIAlTraH CU30T CyBIap mapouTuaa (3r/1 gaH kam) Ky3ru
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5.1-pacm. OKMMHH POCTIOBYHM MOJACPHU3AUMSJIAHTAH KYPUJIMAHUHT XHCO0
LIAKJIMH JIONUXACH

1-30Byp; 2-CyB TallIaiurad MHIIOOT (EKU MIUTA, EXY]l METAJUIJaH ACajirad OCTOHA);
3-tupKui; 4-TYCUK; S-mapHupap; 6-0KUMHU CYHIUPYBYH KypuiaMa; H, - CH30T CyBIapHUHT
30Byp/ia OKUIMHHUHT 3pKUH XapaKkaTujaaru carxu; H,»,-CH30T CyBIapHUHT KypHriMa
YpHATUITaHUIaH KeHnH catxu; H,, — CH30T CyBIapHUHT KPUTHK 4yKypIIMK HHTEpBaIIH; P
ruIpoauHaMuK 0ocuM; H; — OKUMHUHT 3pKUH XapakaTHja 30Bypjaru cys carxu; H, — Kypuima
YpHATUITaHIaH KEMUH 30BYPAAru CyB CaTXH

OyFIOMHYU O3UKJIAHTUPHUO TYypHINl yUyH XaM TaBCcHs STl MyMKuH. [IlyHnai
KHJTNO, €pOCTH CYBJIAPUHU OOIITKAPHUIITHY aMaJira OIIUPHUIIT MyMKHH. MeTnopaTuB
TU3UMJIAP UILUIANTN UIIOHWIMIUTHHYI OITUPHII MyaMMOCHHHU XaJl ATHIIJIA aCOCUH
nyHanunuiapaan oupu — yukapud 1000pUIaUrad Ba KOJIJIEKTOP-30BYp CyBIApUHU
MUHepancuznaHTupuil. Mapka3uit Ocué€ MuHTakacuaa ManOanap/iad OJIMHAUTraH
cyBHUHT 40% Tra SKUHU 30BYyp-YMKApUO TallUIaHAJUIaH CyBIAPHUHT
ITAKJUIAHAIIAA HINTHPOK 3Tanu (A.Kapuvos Ba 6om.). xany6uii Y36ekucToH
IIYp CyBIApUHU MUHEPAJICU3IIAHTUPHUII 3apyparu MUHTakKaaa yydyk (1,0 r/m)
epoctu cysiapu Daprona (111,4 m*/c), Tomkerronau (90,8 m*/c) Ba 3apadiuon
(46,4 M*/c) THAPOTEONOTHK paiiOHIapy OMIaH TAKKOCIATaHAA YHYAINK KYII
smacnurugan (Cypxonaapé -29,14, Kamkanapé-15,6 m’/c) kenu6 unkaam
(A.A.AGupos Ba 6om1., 2003 ii.). B.A.bopucoB Ba 6omkanap TabKUJaraHuIeK
(2002), Y36ekucTon1a UydyK HUMMINK €POCTH CYBIapH MHKIOpH 30 in mumma
(1965-1995) 471 nan 294 M’/c Taua KaMaiiraH Ba MHHEpAJIAHWIIN ST/1 Ba YHAAH
OpPTHK OYIran yMyMHi €poCcTy CyB pecypciapuHuHr 56% u ypuura 34%unu
TAIKUI Kuirad. EpocTy cyBnapy MHKIOPH XaTTo 6upMyHuYa, 844 nan 853 m'/c
raya OpTraH.

CyBiapHU MUHEPAJICU3JIAHTHPHII YUYH Ta3TUAPAT TEXHOJIOTUSICH TaHJIaH TaH.
Kam sHeprus Tana6 stwimmm acocuii xxapaémmap 0-10° C xapopar opamurunga
yTummura acociaanaau. Mmmad 4MKuiIral TeXHOIOTHS (573P nareHTu Ne 04339) ras
TUAPATUHU XOCWJI KWJIYBYM Ta3HUHT CyB OWJIaH OOFJIaHUII HATHXKACUAA OJIHIIL,
TUApAT KPUCTAIAPUHUHT QXPAJIUIIH, YIIAPHU IOBUIII Ba MapYaaHTaHAa 9yqIyK CyB
XOCHJI OYTUIIMHYU ¥3 Wuura oyiaau, OyHJa TUApaT XOCHJ KWIyBYM ra3 cudaruaa
CyBla odpuiiaurad raszgaH (QoipganaHwiagd. AHa 1y Makcaajiap Y4yH Y3
napameTpiaapu Oyiinda kapOOHAT aHTUIPHUA KYNPOK SIPOKJIU: KapOOHAT aHTHIPUA
THAPaTHHUHT Xocun 6ymmmm 1400-2500 kIla Gocumma, 275-179°K xapopar
WHTepBaIuaa amanra omaan. KapOoHar aHruapu rTuapaTHHUHT opmynacu

CO, " 6H,0 nan CO, " 17H,0 raua y3rapanu (70 Mlla raua 6ocumma).
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Nmnad yukwiraH TakKOMWUIAIITUPUITAH KYypPWIMAHUHT IIAKIWNA JIOWMXACcH
(5.2-pacm) CO, ruaparu xocuia Oynuin ManOau cudaruaa 60CUM OCTHUIa CUKUJITaH
€KM CYIOJNITUPUWIITaH KapOOHAT aHruApuAAaH (oNgamaHuIl Ky3aa TyTUIUIIN OulaH
dapknanaau, Oy 5ca KOHCTPYKIMSHU SKUIIANA paBUIAA COAMalamThpand. bus
Takin(} KuiaérraH MOJEpPHHU3ALMSIANITaH TEXHOJOTUSHUHT SiHA OUp XyCyCHSITH
YHUHT YHHUBepcauuruaup. LIlyHUHT y4yH KeHT criekTpiaard kypcarkuwin: pH 3—
12, munepamnanaumu 2-3 gan 200-300 r/n rada 6yaraH epocTH, KOJJIEKTOP-30BYp,
Ky1 Ba OOIIKA OKaBa CyBJap MHUHEPAICU3IAHTUPWIUIIN MYMKHH. TeXHOIOTHS
CEJICKTUB XYyCyCHSTIa 3ra, ’bHU M(IOCIAaHUII TypyU XaM HOOPraHHUK, XaM OpPraHHUK
OynuIM MyMKUH. MUHEPAJICU3NAHTUPUITHUHT HSHT CYHITH MaxCyJIOTH Yy4yK
cyBaup. l'muuapar TexHOJOrusiCM YyHra KyWwinaauran Kydujgara TtanabnapHu
ky3maiian: pH 6,8-7,5; Kypyk kommuk — 1,0-1,5 1/1 man xym smac; KUMEBHH,
OakTepuasl TapkuOu, MyasUlaK KaTTHK >KHCM 3appadajiapy Ba (pU3MK Xoccaigapura
Kypa CyB amanjard HOpMaTuBiapra MOC KeJIMIIM Kepak. MabiayMmku,
MuHepautamumu 0,7 nan 2,0 r/n raya 6ynaran cyB cudarura Kypa CyFOpHIl yUyH

tiamie [H k(M= 3 i i

5.2-pacm. CyBaapHu MUHEPAJICU3JIAHTHPUITHUHT TAKOMUJLJIAIITHPUITAH
TEXHOJIOTHMK HIAKJIUH JOHHXacH

saximuy xucoonananu. CyBlapHU MUHEPAICU3IAHTUPHUII CAHOAT KypHIMalapUHUHT
noituxasuit KyBeatu 50 gan 500 M>/c raga.

H.P.Xampaer Ba Oomkamap Tabkumiaranuaek (1997), «...cyBHM Texaln
YCYJIIAapUHU  HIIIA0 YMKUILIA OJNIMMIIAP OJAMJa KEHI Xapakamiap MaiJIoH!
OYWJIMOKAA. Ynapaan Oupu — OyfJIaHMINra Kapliy Kypalluil». XaKuKaTad,
C.II1.Mup3aes Ba X.1.Banues tabkumnaranaapuaek (2000), Yz6exucton
CYFOpUJIQUIaH €pJapUHUHI KarTa MAaWJOHJapH Y4YyH YHYMCHU3 OYyfJIaHUIIHU
KUCKApPTUPHUIIT MyaMMOCH MYXUMIUP. [HAPOIOTHK Ky3aTyBiap MablyMOTIAPH,
pyit Oepa€Tran UKIUM UCHUIIM XYAyJl CyB OalaHCH KOMIIOHEHTJIAPUHUHT Y3rapHIlu
KYPUHUIIKMIA HAMOEH OYmaéTraHuHU KypcaTAu: Tylmiama KaTjiaM YCTHJIaH
oyrnmanum kynaiimokaa (B.E.Uy0, 2007). Tabkuanam J0b3UMKH, TYIPOKJIAPHUHT
FOBAKJINTA Ba CYBHHM YIUIAIl XyCYCHSATH OYT'YHTHM KyH Macajacura aujaHiu.



AlipuM onuMIap TYNPOKJIAPHUHT YHYMJOPJIMTH Ba HAMIIMKHHM CaKjiIa0d TypHII
XyCYCHSITHHM ~ OIIMPHIN  MakKcaauaa  TOJUMEp  THAPOTEIUIApHU  TaKIH(]
kunmokaanap (A.T.Canoxunaunos, 2004).
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Tabuuii MuHepamIapaa (QoMmaNaHuII TaxXpHOacH *aHyouii Y36ekucToHIa
XaJy eTapiiiya ypraHujMarad Ba TapKajiMaraH. bUpOK yHH KHMIIUIOK XY>KaJurura
AKOPUHM 3TUII UCTUKOOMIMANP. VKTHCONNIA, SHEPreTUK Ba SKOJOTUK TOMOHJIAp Oy
TaXPUOAHUHT MyXUM TapKUOUNA KUCMUAMDP.

Tynpokyiapau Menuopanusiam yCcyiaud HILa0d YUKW (373P nareHTu Ne
4539), y Tympokka TaOMHIl MEITMOpPAHT, MacajaH, BEPMUKYIHT, TACTIa0 YHHHT
MIMMYBYM KOMIUIEKCMHM KaJbI[Ui OWJIaH TYWMHTHUPUO TYNpOK OWIAH MEXaHHK
apanamrupuiad noopar. Conumaan asan Bepmukymut 700-1000°C xapoparna
ToOnMa0 KaBaptupwiaau, keinH 5,0-10,0 MM KarTanukgard rpasysarada
MailifanaHagd. YHAAH Talmkapuy Tabumii MemmopanT cudaruma  900-1100°C
xapoparaa To0s1ad KaBapTUPWITaH MEPIUT XaM MYCTaKWI €KW BEPMUKYJIUT OuJiaH
Oupra conuHaau. Maxamiuidi WMKOHUSITIAPDHU XHCOOTa onub, IIyHUHTCK,
KaOJIMHUT Ba OETOHUTIAH XaM Qoiiamanuil MyMKUH. Tynpok KaTiamura KaBapraH
BEPMUKYJIUT Ba NEPIUT KYIIMMYAIAPUHUHT (PU3MKABUN - HCCUKIMK caMapacu
Taxpubanapaa ypraHuiras.

TaakuKOTIAap KaBapraH MEJIUOPAHTIAPHU KYIIUII TYHNPOKHUHT HCCHKIUK
YTKa3yBUYAHIUTUHU ACSIPIU UKKHA MapTara KaMauTUPHIIUHUA KypcaTau (METHOpaHT
KaTiiaM KyBBaTW KaTTapok OVyica, UCCUKIMK (pU3MKA camapacu SKKOJIPOK HAMOEH
Oynanu). bynaa rpanynamap karramura 0,1-5,0 MM Oynaran  Qpaxuusiiap
caMapaJMpoK XHcoOiaHaau. byH/aH Tamikapu KaBapraH MeJIHOpaHTiIap KapOoHaT
TY3JIAPHUHT TYJIUK UYKOJUIINIa Ba TYIPOKHUHT cojia 0apKapOpJIMIUHU OIIUPHINTa
XU3MaT Kwiaad. byHra KaBapraH BEpMUKYJIMT Ba MEPJUT IIMIIMAaraHra HucOaTaH
KaTTapoK aJIMaIllyB Xa)KMHIa 3Ta SKaHU XUCOOUTa SpUILUIIAIN.

Kamkanapéuuar Fyzop tymanu “IIypran” Xxyx)anurujga MeIuopaHTIapHU
(XaTTo KAOJWMH Ba MEPJUT) KYJUIall Ta)XpuOacu ITOHJIM SKUHJIAPHUHT YcUIIUAA
xKuanauii camapa Oepau. byHnma omnuii Katopnapiaru ycumuiMkiap OallaHUIUru
Taxpuba yuyacTkanapuaarura Huc6aran anda (20-30 cm ra) mact. TaOuuiiku, Oy
OomokuIap Xocunaopauruuunar 25-30%ra oprumura cabad OynraH BereTanus
naBpuHUHT 10-15 KyHra y3aiummm xucooura 103 oepau.

bu3 ynapnan, myHuHraek, OOF Ba y3yM30pJapHU TOMUYMIA0 CyFOPHILIA
doitnananumHu Takidd xKuiaamus. bup HHIMK YeuMukiap yuyyH mMakOyn J103a —
50-100 M> /ra, KTl HUIIMKTAp YIyH — UKKH MapTa Ky, ynap TaxMuHas 10 dunma 1
MapTta KyJulaHwiaad. bupunHumpan, ynap ¢usuk OyFJaHUIIHM KaMalTHpau,
WKKUHYUAH, HaMHH a0copOuMsiiaiiiu Ba a’panus KariaMuja TYMPOKJTaApUHUHT
bunpTpiam XoccalapuHu KaMaWthpaau. Mabaymku, KyJUlaHMaiapaard 0ol
TaxMUH CYFOPHUII Y4YyH MUUIATWJIaJAWraH CyBHUHT 15% naH kam Oyimaran KUcCMu
WIIW3 KaDlamMuaaH mnactra cuHrumu  jganuwira  acocnadrad (KUK .Tanmxw,
®.Kapamkn). [llyruar yayH MenuopaHTiaapHH ro3anga ¢oimananum OunaH Oupra
TylIraH HaMHHU Ba cyOuppuranus xucoOura KyTapuiaéTraH CHU30T CYBIIApHU



AKKyMyJSILMSUIAI XamJa YCUMIIMKIAp WIAM3JIapura SpuUraH sJieMeHTIap Ouilad
acTa-CeKMH KaWTapull Makcaauaa MabiyM uykypaukaa (50 cMm  rava)
YKOMIAIITHUPHIIL JTO3UM.

HucceprauussHuar “CyBra 0apKapop ruipo3KoJ0ruK Ba MeJIMOPATUB
TH/POJIOTHK e4YUMJIAPHUHT UKTHCOAUI camapacuy 10 HOMIJIaHTaH OJTUHYH
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00012 MOXXMYUH TEXHUK €4UMIIap UKTUCOIUK OaxonanraH. CU30T CyBlap yCTYyBOp
VOHJIapY Ba YMYMHMU MUHEPAJUIAHUII YPTACHAA YTKA3ZWITAH KOPPEIALUOH TaAXJIWI
YHUHT €Tapiid Japakaja UIIOHWIMIUTHAAH fanonar oepaau (r > 0,7), Oy Ma3kyp
Mukécaa (akar adWpuM xoJlamiapja yiAapHH KUMEBUH Taxjwil Uynu OuiaH
aHUKJaIra MMKoH o6epanu. by ycnyOnap viunura 117 muH. cyMm arpoduaa Texamra
UMKOH OEpMOK/Ia.

Comanu #ykotuin OuiaH Oupra TYNPOKJIAPHH LIYPCU3JIAHTUPUII YCYITHIaH
doligananranaa TYNpokka 4ywin cenutrpacu kypunumuaa (NaNO;) azoriu YFut
comuHaau. Ammuakiau cenutpa (NaH4NO;) yprawa wmenépma (500 «xr/ra)
COJIMHTaHJa, Xapaxariap rekrapura 150,5 MMHT CYMHM, CcOdalyd MLIYpJIaHUII
sxtumonin 6op tokopu TCXP Ba pailoHOCTH CyFOpWIaJWTaH €pJIapuHH XucoOra
onranga sca 40,2 MapA. CYMHU TalIKWiI 3Tagud. Arap MeJIUOpaTuB XOJATHUHT
SAXIITWIAHMII Kapa€HU XaM >bTHOOpra OJIMHCA, UKTUCOAUM caMapaJopiiuK siHa Oup
Hedya mapra opraau. Taxpuba mabiymomiapura kypa, 1 ra mypxok TyHOpOKHH
mypcuznantupuil yuyn 280 kr Mg(NOs;),, Fe(NO;), Ba Ba(NO;), apanammacu
Kepax.

Texkucnukaaru TUICIA TYNpPOKJIapAa Taxpuba MablymMoTiapura kypa,
CYyFOpUII MyJJaTiapy amajijaa UKKA Maptara kamasanud. Opauii cyropuiira 19 coar,
TyOM Srpu sramiapiaa cyropuiira 14 coar, MoIepHU3alMsIIAITaH CcyFopulira 9
coar BaKT KeTaau. by yHYMJOpPJIMKHM OIIMPUII Ba MeXHAT capdiapuHu
KaMaTHpULIITra, HaTWXkalaa CyB pecypciapyuaadH Texad ¢QoipganaHuimn Ba
CYFOPWJIQINTaH epiap XOCWIIOPIUTMHA OUIUPUIITa XU3MaT KUIaau.

“Kackag” KypuiaMacuMHU >KOpUM OJTulla CcyrFopuil conu 1,5 wmapra
KHMCKapaJIy, CYFOPUII MEbEPU 3 MHUHT M’/Ta, CYFOPUII CyBUTa GyIraH sxTuéx 1,5-2
MapTa Kamasaud. bom uKTHUcOmui KypcaTkud — maxra Xocwiaopaurd 1,5-3 1/ra
kynasgu. KypuiMa, 1IyHMHrnek, cyB capduHu xucobra onumr Oyiimya
THAPOMETPUK TOCT BazudacuHu Oakapaau, alipuM xoJulapja YHIAH CyFOPHUII Ba
nap€ Tapmoruaa doigananuim MyMKuH. CyOuppuUraiusiiu rurepuppuranus Ouiax
Oupra >KOpHil 3TUII TYIUK UPPUTALMSIHU amMalira OIIMPHUIITra UMKOH sipaTajiu.

Takmud sTunaérran ra3ruapar TEXHOJOTHUSCHUHHUHT COJHUINTHPMA JHEPTHUS
capdmapu dHr Kamaup. Ymap 2-6 kBT ¢/M’HH TamIKua KHIHO, OOIIKA TaHHII
ananor texuosorusmapra Huc6aran 10% Ba AKII texnonorusicura (Ilarent Ne
2904511) nucbaran 30-40% kam. Bynma 1 M° MUHEpaJICH3IAHTHPHITAH CYBHHHT
6axocu xo3upru Hapxiapaa 220 gan 720 cyMHU TaIKWI ATHO, UIIA0 YUKAPUIITA
Gepunagurad cyB Hapxu - 1380 cym (2014) Gwran Takkocnaranma | m>man 660-
1160 cym Texanaau. Xosupru Baktaa ¢dakar Kamikamapé XaB3aCHHUHT Y3uja
Yy4yyK CYB HMCTEBMOJI KuiaguraH 4 HUPUK CaHOaT KOPXOHACH MaBXyd. YMyMaH



onranza, 370 MIH M'Uydyk CyB HCTe€bMON KwimHranma, 510,600 mupa. cym
capduiananu. MuHepancuznaHTUPWIraH cyBaaH (oinananranna unura 224,2 nax
424,2 mapa. cymrada MKTUCOJ KWJIHMII MyMKHH.

Tynpokiiap Menropanusicu TEXHOJIOTUSICHHUHT UKTUCOIUNA camapacu | ea
yayH 120 MUHT cYMHU Tankui 3taau. Munepan yrutnapaan (ouaamanui
kypcarkuun 25-30% ra kamasiau, Oynna 6up rexkrapaan 18—20 Munr cym
TeXanaiu.
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XVJIOCA

1. AHUK HeraTuB T'MJIPO3KOJIOTMK Ba MEIMOPATUB-THIPOJOTHK KapaEHIapHU
AHUKJIAII YUYH 3aMOHABHUI aTaMallyHOCIHKAA XYAyAui-peruoHani
PaNOHJIAIITUPHUIIIHUAT UK TaXpubacu XucoOJaHYBUYM TapuxaH MabMypui
yerapajap sAroHa Ta0uud acoc xucoOuJa CyFOpWIaauraH AeXKOHUYMIMKIA
¢doiimanaHuil cyB MHKIOPM Ba OKOBa CyBIap ypTacuaaru y3apo OOFIaHUII
acocuaa xyaymiapau guddepennusmam  3apyp. by amammii  reorpadux
paNOHNIAIITUPHUIIHUAT Oup Typu OYynmuO, Tabuuit cyB xyxamuru (TCX)
KOMILJIEKCTIAPHU aXKPaTWIMIIN OUJIaH XapaKTepiiaHa/Iu.

2. Ep octu cyBnapununr kuméuil Typnapu (Kypnakosa-Bassiiko TacHu(p
Jamy 0yinya)Hu Tynpokiaapaa Ty3 Tymianumu typaapu (Kosaa racauguamm
Oyiinua) OuiaH Kyzia X1 MyBO(DHK KeIIIMHA XUCoOTra ofiraH X0Jia, KypFOKYUIT
XYAYMJIApHUHT CYFOPUJIAAUTaH €piapy IapOUTHHHU IPOTHO3IAIITUPUII YUYH CYB
pecypciIapuHUHT KUMEBUN TapkuOU MeTaMoppu3almsIch Hazapusicu GyHIaMeHTall
axaMmusATra sra. Y XyAyJIHUHT CyB pecypciapuaa IaKWIJIaHTaH HOH-TY3
TapKUOWHU aHUKJIAIITa UMKOH SPaTaJiu.

3. Xyay[UlapHUHT 3aMOHABUHM UVIUIAHWIIM MIAKIJIAHUIIIAH Oupu 1ed Tecka
pu HyHamumga (ruapokapOoHar Typra kKapad iyHanran) ycuO OOpyBud CyBiap
MeTaMopuzanuscura Kyiuaaruya kapaui 3apyp: 1okopu TCXPHUHT 103a Ba CU30T
cyBiapu — ypra TCXP Ba pailOHOCTHHUHT cU30T cyBiapu — Kyin TCXPHuHr
CU30T CyBiapu. by cyropuiia TyOpOKJIApHUHI  SIHTM  IOypJIaHUIIMHU
(IIYpXOKJAHUIIMHKM) TPOTHO3MAII YYYH Ha3zapuih acoc OYaub xucobimaHau.
Sitpum  Xynymuiapaa OKOpUAA KypcaTwiraH Ttaptubaa (AkuH 3-5 Hun wuuaa)
TUAPOKApOOHATIM CHU30T CYBIAp MHTAaKAaHWHT KaHyOWd Ba KaHyOWH-rapOuit
nyHamumga reorpaduk CHWDKHIIKAA COAANM INIYPIAHUIIHUHT [O3ara KeJIuI
AXTUMOJIM AHUKJIAH]IH.

4. a0 ynkuiaran H,,Hu aHMKIaNIHUHT SKCIIEPUMEHTANI-Ha3apuid yCyau
HUHT TAMOWJUIAPU ACOCUN METUOPATUB-TUIPOJIOTUK OMUI — CU30T CyBIIap
MUHEpaIu3auusacyu O0yilnya cU30T CyBIIap «KPUTHK UHTEPBA YYKYPIUK/IA ETULII
dbyHIaMeHTal MabHOJIA aCOC XUCOOIaHA TN,

5. Tynpok KypFOKYMIMTH Ba TYNPOK IIYPXOKJIUTMHU OJIIMHU OJIAII MaKca
U2 YMyMUH MUHEpATU3alUsHUHT 2-3 I/ yerapacuia cyouppuranus
TEXHOJIOTUSITIAPUHU KOPUN KWJIHII Uy OUjIaH MEIUOPATUB, UPPUTAIIMOH Ba Japé
TU3UMH UJICOJIOTUSICUHU Y3rapTupuil 3apyp. bunoOapun, aspanus Kariamuaa Ty3



TapkuOU cuatiy y3rapuiiy TaOUMKuii Ba CyHBbUH 3aX KOUUPUII aCOCUAA
CYFOPHIIIHUHT Y30K FOBHII PEKUMUIA 3aXapiaMaiiiurad Ty3JapHUHT OKHO
KeJIHUIIMHU KydanTupaau. Maskyp xkapaéHau (paonnamu, mypaaHuinag 6aprapad
ATaJUraH cyab(dar Kaablui (TUIIC) MUKJIOPUHU FOBIIUIITUIMD.

By cu30T cyBmapHM KpPUTHK HWHTEpBall YyKypiIUKIa >KOMIAIIMHH YILIa0
Typyull WYAu OWIaH CU30T CyBJIapHHU OOIIKApHIl BOCHUTACHIA CyOMppHUralUsHU
KOpPHM KHJIMII MakKcaauJa OKMMHU OOUIKapHIl Y4YyH MOJEpPHHU3AIMIIAIITaH
KypUJIMacHHM HWINUIa0 YUKUIIra UMKOH sparau. Kypuiama kecuMu Ba IOFOHA
Yypracuaaru MmacoaHu aHUKJIOBYM ONTUMAJ (popMynaiap UIUIa0 YUKUITaH.
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Ky#igarn nHIIoOTIapHE CyFOPHUIN Ba apé TU3UMIIAPH/IA KyJUTAlTHU TaBCHSI
STUIIA]IN.
6. KommyHan-maummii Xy kaJmkaa CyB MyaMMOCHHY €UUITHUHT OupaaH Oup iymu
CaHOoaT Ba KUIIUIOK XY »KaJUTAa ra3ruapar TEXHOJIOTUsCUTa aCOCIIaHTaH CyBJIapHU
IKOJOTHK-UKTUCOANH ITYPCU3TAHTUPHUII YCYJIN OPKATU ThMUHIAMIIHP.

7. bup BaKTHHHI Y3UJa MKKU 3KOJOTHUK-MEIUOPATUB MACAIAHU-A30TIAN YFUT
(unmm cenutpacu NaNQO;) xocun Oynum OuiaH Oupra comaiy MIYpIaHUITHU
Oaprapad STUII YUyH UILUIA0 YMKWITAH TYNPOKJIAPHU KUMEBUIM METHMOPAHT OWjIaH
IIYPCUBTAHTUPUII YCYIIU TaBCHUS THIIIH.

8. Alipum aspaniys KarjiaMJIApUHUHT MEJTHOPATUB-TUIPOJIOTHK IAPOUTIa
PUHHM SXIIAJIAIT MaKcaauaa THAPOTEONIOTHK Jqapyaiap yerapacuaa Cyropuianrad
XyAdyajgapyaa MUHEpaJUIAIraH CH30T CyBIapHUA CUKUO YMKHUIIMHU Xucooura pyit
Oepaaurad TynpoKJIapHU CyB OocuIy (€Ku KyprO KETUIN) Ba Iy PIAHUITUHUHT
OJIIMHU OJYBYM CU30T CYBJIAPHH M3OJSLHUSIAII YCYIU TaBCUS STUIIH.

9. ®u3uk OyFIaHUIITHU KaMaUTUPUII Ba Maxcyiaop OyFiaHuI (TpaHcnupa
ITUS1)HU OIIIAPHIIL, adpaliisl KaTJIAMHHWHT THAPOIKOJIOTHK MAPOUTIAPUHH
SXIITWIIAII, KyPFOKYMITMKKA OapIONUTHINKHI OITUPHII, YMYMUN OMOJIOTUK
(baosnK, YHEPreTUK JaEKaT Ba TYNPOK YHYMIOPIUTHHH OIITUPHUII YUYHU 11120
YUKUJITaH TYIPOK MEJIMOPALMICH YCYIU TaKIu@ STUIIH.

10. CyB pecypcnapuiad KOMIUIEKC QoilganaHum Ba yiapHu myxodasza ku
AU (MHTErpalysuialirad XoJia OOIIKapuIl) CXeMacu1a TYJIHK CYB ailJlaHAIIN
TEXHOJIOTUSICUHU aMajira OIIUPHUII yUyH CyOuppuUraius, Irypcu3IaHTUPHII Ba
MeTHopalus yCyJiap TEXHOJIOTUICHIAaH (PoraIaHuI 3apyp.

11. Hazapmii Ba nana TaIKHUKOTIAPU HATMKACHUAA TEKUCIHKAATH THUIICITH
TYNPOKJIap/ia UPPUTAIHS DPO3UACH KApaCHIAPUHUHT KOHYHUSATIAPH aHUKIAH]IH.
Kummox  Xykanwk OJKWHJIApWHW DJKUI OwiaH Oupra Ba Jrpu-OyrpuiapHu
YTKa3UIIJaH OJAMH TYIPOKKa TaOuuil MenropaHTiap (Oupra €ku aloxuua) —
TOOMAaHUO  KaBapTUpWJTAaH BEPMHUKYIUT Ba (€KW) TEPIUT, IIYHUHIJEK,
MOHTMOPHJUIOHUT, OEHTOHWT Ba KAOJWHUT COJIMHHUIIMHK Y3 WYWATA OJYBYH
HUppUTAIUS SPO3USICUHUHT KaMaUTHUPYBYH MOJICPHU3ANMSIIAIITAH UIUTA0 YAKWITAH
yCYJI TaBCHSI THIIIN.

12. JIuccepranus TaAKUKOTH HaTHXKalapuia aHUKJIAHTaH KOHYHUSTIAp Ba
UIUIa0 YMKWITaH TAKOMWLIAIITaH TEXHUK TaBCHUsUIap AYHEHUHT YXIIall Kyp



FOKYMJI XyIyjIapyuaa KyJulall TaBCUsl dTUIIAIH.
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PA30OBBI HAYYHBI COBET ITPU HAYYHOM COBETE
16.07.2013.G.32.01 1O NPUCYKJIEHUIO YYEHOU CTEIIEHA
JOKTOPA HAYK ITPH HAYYHO-UCCJIEJJOBATEJIBCKOM
I'MAPOMETEOPOJIOI'HYECKOM UHCTUTYTE "

HAITMOHAJIbHOM YHUBEPCUTETE Y3BEKUCTAHA
KAPIHIMHCKUMN UH)KEHEPHO-DKOHOMUWYECKHUU UHCTUTYT

MYPAZOB ITYXPAT OANJIOBNY

TEOPETUYECKOE OFOCHOBAHUE BOJOYCTOMYUBOCTU
APUJIHBIX TEPPUTOPUN IOTA Y3BEKUCTAHA

11.00.03- I'mpposorus cymu. Boansie pecypenl. I'mapoxumust
(TexHH4YeCKHe HAYKH)

ABTOPE®EPAT JOKTOPCKOM JUCCEPTAILIUHA
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Tema qokTOpCKOM ANCCEPTALMU 3aperucTpHUpPoBaHa 3a HoMepoMm 12.05.2015/B 2015.1.T.470
B Bbicmeii arrecranuonHoii komuccuu npu KadOunere MunucrpoB  Pecny0uamnku
Y30exucraH.

JlokTopckast tuccepTanus BeInojiHeHa B KapIImHCKOM HH)KEHEPHO-I)KOHOMHUYECKOM HMHCTHUTYTE.
ABTOpedepar auccepralnuy Ha TpeX s3bIkax (y30€KCKUM, pyCCKHUM, aHIIMICKUI) pa3MeIiéH Ha
BeO-CTpaHUIlE 1O aapecy: www.meteo.uz u B HWHGOPMAIMOHHO-00pa30BaTEILHOM  IOpTaJie
«Ziyo.net» 1o agpecy: www.ziyonet.uz.

Hayunbiii koHcyJabTaHT: XampaeB Haxxum PaxuMoBHY JTOKTOP TEXHHYECKUX HAYK,
npodeccop,
aKaJIEeMHK

Odunuanbubie onnoHeHTbl: Msarkos Cepreii BragumupoBu4 J10KTOp
TEXHUYECKHUX HayK

Yembapucos dabmup Ucemaniosny
JIOKTOp reorpauieckux Hayk, npogeccop

loxugoB A0ayoopuii ®arraxoBuy,
JTOKTOP TEXHUUYECKHX HayK, mpodeccop

Benymas opranusanusi: CamapKkaHACKHUl rOCyIapCTBEHHbI YHUBEPCUTET

3anmTa JuccepTaluy COCTOUTCS « » 2016 . B 9acoB Ha 3aceaHUH
pazosoro Hay4noro cosera npu Hayunom cosere 16.07.2013 G.32.01 npu Hayuno
HCCIIE0BATENBCKOM T'HPOMETEOPOIOIMUECKOM HHCTUTYTE U HaloHanbHOM YHUBEpPCUTETE
V36ekucrtana (Aapec: 100052, r. Tamxkent, yi. 1-i nmpoe3n bogomzop itynu, 72.Ten: (998 71)
2358512, daxc: (99871) 2371319; e-mail: nigmi @ albatros.uz).

C JOKTOpCKOHM JHCCepTalMel MOXKHO O3HAKOMHThCS B HaydHO-TeXHHMUYEeCKOW OuOImMoTeke
HayuHo-uccrieqoBaTenbckoro ruipoMeTeopoIOTHYECKOr0 HHCTUTYTA (3aperucTpupoBan 3a Ne2).



(Anpec: 100052, r. Tamkent, 1-i1 mpoe3n bogomzop wynu, 72. Ten: (998 71) 2358512; dakc:
(99871) 2371319).

ABTtopedepar quccepTanuy pa3ociaH « _ » 2016 roma (peectp
MPOTOKOJIA pacchbUIKu Ne OT«__ » 2016 rona)

B.E.Yy6 npencenarens pazoBoro Hayunoro cosera 1o
MIPUCYXKIACHUIO YYEHOU CTEIIEHU JOKTOpa HaykK, 1. I. H.

B.2.Hummonos
y4eHbIN cekpeTapb pazoBoro Hayunoro cosera o
MPUCYXKICHUIO YIEHOU CTENEHU JOKTOpa HayK, K. T. H.

C.B.Msarkos
npencenarenb HayaHoro ceMunapa rmpu pazoBoM HaydHoMm coBeTe 10 MPHUCYXACHUIO YIEHOU
CTEIEHU JOKTOpa HayK, J. T. H.
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BBE/IEHUE (anHOoTanust JOKTOPCKOM QM CCEPTALINHN)

AKTYaJIbHOCTh M BOCTPe0OOBAHHOCTH TeMbl auccepranu. Bona sBisiercs
[JIABHEMIIIUM JIMMUTHPYIOIIUM M CTPATETUYECKUM PECYPCOM Pa3BUTHS APUIHBIX
Tepputopuii Mupa. PemieHue BONpPOCOB BOAOOOECHEUEHHOCTH CTalO BAKHOW WU
CIIO)KHOW HAay4YHO-TEXHHUYECKON MpoOiIeMoil COBpeMeHHOCTH, «...K 2030 romy
100anbHBIN  JeUuIUT BOAHBIX pecypcoB Ha 1uiaHeTe pgocturHer 40%....
O6memupoBoe TOTpeOnenne Bogel k 2050 Tomy Bo3pacTéT Ha 55%»'. Poct
HAceJeHUs] U MHTEHCHUBHOE pPa3BUTUE OTpaciied SKOHOMHKH OOOCTPSIOT HEAO0CTa
TOK BOJHBIX pecypcoB. OCOOEHHO 3TO KacaeTcs paloOHOB C OrpaHUYECHHBIMU
€CTECTBEHHbIMH BOJHBIMU DPECYpPCaMH, IJ€ YCTOWYMBOE DPA3BUTHE 3aBUCHT OT
BOJIHOCTU TPAaHCTPAHUYHBIX PEK.

C oOpeTeHuemM HE3aBUCUMOCTH Halen CTpaHOM BOIIpOCaM
BOZOYCTOMYMBOCTU YIEIISIETCS OTPOMHOE BHHMMaHueE. «Bopma sBisieTcss OOHOU U3
BaXHBIX NpoOJieM B CBeTe HU3MEHEHMs kiaumara. J[ins OopbObl ¢ pacTymumu
pUCKaMH ¥ HEONPEJEICHHOCTSIMU BOJHBIX CTUXHHHBIX OCJCTBUI KpailiHe
HeoOxomMMa  pa3paboTKa  METOAMYECKHX H  I(PQPEKTUBHBIX  MEXaHHU3MOB

PEryITHPOBAHMUA» . CymiecTByromue TEXHOJIOTHUHU paIrMoOHAIBHOTO
BOJIOTIONIb30BAHMSI, TPEXKAEC BCETO JUII KOMMYHAJIBHO-OBITOBOTO M  CEIIBCKOTO
XO3SMCTBA,  MPOMBINIJICHHOCTH  €mE  HE  TOJHOCTBIO  OOECIEeYMBAIOT
BOZ0COEpEKEHHUE.

B ycrnoBusix mio0GanbHOrO HW3MEHEHHMsI KiuMara Tpelyercs pa3paboTka
YCOBEPIIEHCTBOBAHHBIX TEXHUYECKUX PEIICHUH MO0 YIYYIIEHHUIO THUIPOIKOIIO
TUYECKOTO M MEJTMOPATUBHO-THIPOJIOTHIECKOTO COCTOSIHHSI OpPOIIAEMBIX 3eMehb
aApUIHBIX TEPPUTOPHUH, BKIIOYAIONIUX MOJCPHU3UPOBAHHBIC TEXHOJIIOTHH U
CcrocoObl YNpaBJIEHUS JAUHAMUKOW BIIQXXHOCTH U COJICBOTO pEXUMa B 30HE
a’panuu, CyOuppuUranuio, JIeMHHEpaIu3allui0 BOJ U  MEIHOpAlUI0 TIOYB,
OPUHIUIBI OOPBOBI C OCOJIOHIIEBAHUEM M HMPPUTALIMOHHOW 3po3ueil Ha OCHOBE
KOMIUIEKCHOTO DKCIEPUMEHTATBHO-TEOPETHUECKOTO aHaliu3a M MPOTHO3WPOBAHUS



OCHOBHBIX BOJIOXO3SIMCTBEHHBIX IOKa3aTelieid, HeOOXOAUMbIE ISl MPAKTUYECKOTO
MPUMEHEHUS BOJIOXO3SIICTBEHHBIMU U CEIBCKOXO3IUCTBEHHBIMU OPTraHU3alUsIMU.
JlaHHO€ IHCCEePTalOHHOE MCCIIEJOBAHUE B ONPENEIECHHON CTENEHU CIYKUT
BBIIIOJIHEHUIO 3ajJlady, NpeaycMOTpeHHbIX B VYkaze Ilpesmgenta PecnyOmuku
V30ekuctan ot 29 oxtsa6psa 2007 roma Ne VII-3932 «O mepax mo KOpEHHOMY
COBEPILIEHCTBOBAHUIO CHCTEMbl MEJIMOPATUBHOIO  YAY4YLIEHUS 3€MENb», B
[TocranoBnenuun Ilpesunenta PecnyOnuku VY3Oekucran ot 19 ampens 2013 roga
NeIIIT-1958 «O mepax no majlbHEHIIEMY YIYUIIEHUIO METMOPATUBHOIO COCTOSHUS
OpOLIAEMBIX 3€MENb W PAlHOHAIIBHOMY HCHOJIb30BaHUIO BOIHBIX PECYPCOB Ha
nepuon 2013-2017 roasr», B noctaHoBineHusx Kabunera MunuctpoB Pecryonuku
V30ekuctan ot 20 mas 1999 roga Ne259 «O npoBeneHnn nppuraiuoHHO
MenropaTuBHBIX pabor B 1999-2000 romax», ot 21 wutons 2003 roma Ne 320 «O
COBEpIICHCTBOBAHUM OPTraHU3AIMU YMPABICHUS BOAHBIM XO3SWCTBOM», OT 19

"Hossiit noxnax OOH: Boxa u ycroitunsoe passutie. (WWAP, WWDR) 2015. www.unesco.org; “MunHCTEpCKast
nexnapanus 6-ro Becemuproro Bogaoro dopyma. FOxnas Kopes, 13.04.2015. www.cawater
info.net/7wwf/ministr-decl.htm
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Mmapta 2013 rona Ne82 «O0 yTBepKICHHUH MOJOKEHUS O MOPSIIKE BOAOIONb
30BaHUs U BoponoTpedneHus B Pecryonuke Y30ekucran», a TakkKe B APYyTHX
HOPMAaTUBHO-TIPABOBBIX IOKYMEHTaX, IPUHATHIX B JaHHOH cdepe.

CooTBeTcTBHE HCCIEAOBAHUS ¢ TNPHOPUTETHBIMH HANPABJICHUAMH
Pa3sBUTHA HAyKM W TEXHOJOrud pecnyOosuku. JlaHHOE€ WHCCIEq0BaHUE
BBINIOJJHEHO B COOTBETCTBUHU C NMPUOPHUTETHBIM HAIpPABICHUEM Pa3BUTHS HAYKU U
texHonoruit pecrnyonuku VI, «Haykm o 3emne (reomorus, reodusuka,
cercMoIIorus U nepepadboTka MUHEPATBHOTO ChIPhS)».

O030p 3apyde:KHBIX HAYYHBIX HCCJIEI0BAHUII 10 TeMe auccepraunu. Haydnbie

UCCJIEIOBAaHUs, HANpPABICHHbIE Ha MOBBIIMIEHHE 3PPEKTUBHOCTH HCIIOJIb30BAHUS
BOJIHO-3€MEJIbHBIX PECYPCOB, OCYLIECTBISIOTCA B BEAYIIMX HAy4YHBIX LEHTpax U
BBICIIMX 0Opa30BaTEIbHBIX YUPEKICHUIX MHUPA, B TOM 4Hciie: NHCTUTYT MUPOBBIX
pecypcoB (WRI, CIIIA), MexayHapogHass KOMUCCHS 110 HPPUTAIUUA U JAPEHAXKY
(ICID, Unaus), MexayHapoaHblii HHCTUTYT MO YNPABIEHUIO BOAHBIMU PECYPCAMHU
(IWMI, Hlpu Jlanka), MexnayHapogHas KOMHCCUS 1O bonbIIMM IJIOTHUHAM
(ICOLD, ®pannus), AMepuKaHCKas accouranuys  BOJIHBIX  PECYPCOB
(AWRA,CIIIA), Konymouiickuii Llentp Boaer (CWC, CIIIA), I'ocynapcTBeHHBII
ruaposiornueckuit utHCTUTYT (I'THU, PD), MucTtuTyT Bomubix npobiem (MBII, PD),
Bcepoccuiickuii  HaydHO  HCCIIENOBATENbCKUM  MHCTUTYT THUAPOTEXHUKU H
mennopanuu (BHUUTuM, P®), MockoBckuli TOCYTapCTBEHHBIH YHUBEPCUTET
(MTY, PD).

B pesynbrare ucciienoBaHui, NPOBEACHHBIX B MHUpE 10 BOJOYCTOMYMBOMY
BEJCHUIO paloT, OJYyYEHBI PSAJl HAYYHBIX PE3ylIbTaTOB, B TOM YHUCIIE: pa3padO0TaHbl
OCHOBBl ~ KOMIUIEKCHOTO  yHOpaBieHUss  BoAHbIMM  pecypcamu  (Muaus,
MexayHapoaHasi KOMUCCHS IO UpPpUTAIMU U JPEHaXY); pa3padOTaHbl METOIbI
yIOpaBIEHUS BOJHO-3HEpreTuueckuMu pecypcamu (Ppanuus, MexayHapoaHas
KOMHCCHSI MO BONIbIIMM IUIOTHHAM); OLIEHEHO COBPEMEHHOE TMIPOJIOTHYECKOE U



HKOJIOTMUYECKOE COCTOSIHME Ba)KHENINX BoAHbIX cucteM (Poccus, ['ocynaper
BEHHBII TUIPOJIOTUYECKUI MHCTUTYT); YCOBEPIIEHCTBOBAHO yIPABIEHHE BOIHO
3emenbHbIMU pecypcamu (Llpu Jlanka, Mex1yHapOAHBIA HHCTUTYT M0 YIIPaB
JIEHUIO BOJHBIMU PECYPCaMH); pa3pab0TaHbl HAyYHbIE OCHOBBI OXPaHbl BOJ CYIIH
(Poccus, IHCTUTYT BOIHBIX IPOOJIEM); U3YUEHO BIUSAHUE BOJIbI U KJIUMaTa Ha
npoaoBoibCTBUE U 3KocucTeMbl Mupa (CLIA, KomymOuiickuii HeHTp BOJbI);
pa3paboTaHbl HOBbIE TPUPO0OXpaHHbie TexHoNoruu (Poccust, Beepocuiickuii
HAy4YHO-UCCJIEI0BATENbCKUNA HHCTUTYT TUAPOTEXHUKU U MEJIMOPALIVH ); BBITOJHEHBI
(yHIaMEeHTaJIbHbIE HCCIIEIOBaHMSI B 00JIaCTH TUAPOJIOTUH, TUAPOTEO JIOTUH,
Menuoparuu u spo3uu nous (Poccusi, MockoBckuil ToCy1apCTBEHHBIM
YHUBEPCUTET).
B mMupe 1o OLeHKe ¥ ylny4dleHNUIo THAPOIKOJIOTMYECKON U METMOPATUBHO
TUJIPOJIOTUYECKON OOCTaHOBKH I10 psAly IPUOPUTETHBIX HAIIPABIECHUI MPOBOASTCS
UCCIIEZIOBAaHNUS, B TOM UHCJIE: pa3paboTKa U BHEApEHHUE dPPEKTUBHBIX
MHHOBAI[MOHHBIX MEPOIMPUATUIN IO SKOHOMUH BOAOIIOTPEOICHHUS C LIEIIBIO
YMEHBIICHNS HAIPy3KM HA BOJAHBIE PECYPCHI; U3BICKAHNE JONOJIHUTEIIBHBIX
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MCTOYHUKOB BOJI; aHAJIU3 U PEIICHUE TPOOJIeM Aerpaaliii OPOIIAeMbIX 3€MEb;
OXpaHa U yJay4llleHHE KaueCTBa BOJ; MOBBIIICHUE TUIOJOPOAUS 30HbI adpalluu.
CreneHb U3y4eHHOCTH NPOOaeMbl. 3yueHnt0 BOJHBIX pECYpPCOB B apUIHOM 30HE
TIOCBSTHIIM CBOM TPY/BI H3BeCTHEIE 3apybexubie’(Jlx. Tukcepont, L.V.Wilcox,
[.Czabolcs, F.Hitoshi, I.B.Boponaes, Z.W.Kundzewicz, L. Upmanu, W.Cofino,
R.Clarke, J.King, 1. A Illuknomanos, J.Rodda, JI.5.ParkoBuu, W.I1. Aiinapos,
JI1.B.Kupeituesa, I X.Mcmaiibinos) n oredectBennsie’ (H.P. Xampaes,
B.A.Jlyxosnsiii, B.E.Uy0, B.Muxaiinos, B.1.Cokonos, A.A.Paunnckuii, [11.X.
Paxumog, 3.K.Maxmynos, M.A.fky6os, JI.3.1llepdpeaunon, ®.X.XukmaTos,
0.N.Yembapucos, b.A.baxputaunos, M.X.Xamuaos, P.K.lkpamos,
B.1.Anto-v0B, A.T.Canoxunauuos, C.B.MsrkoB u Jp.) y4€HbIE.

Hay4nble 0CHOBBI BOJOX035MCTBEHHOTO PAMOHUPOBAHUSA C LEIBIO PALIMO
HAJIHHOTO HUCIIONH30BAaHUS BOIHBIX PECYPCOB MpUBEAEHBI B pabotax H.I.
OBcsnHukoBa, B.I1.3axaposa u lII.4.Yokuna, C.JI.O3upanckoro u A.H.
Yepkacckoit, E.®.Dénoposa. s onpeneneHHbIX TEpPpUTOpUi pazpaboTaHbl
METO/Ibl PEIICHUSI KOHKPETHBIX 33/1a4 BOJIOXO3IMCTBEHHOIO PalOHUPOBAHUS
(A.H.Koctskos, K.B.Jlonronosnos, E.®.®dExopos, I".B.Boponaes, I'.X.McMmaii bu10B,
B.M.®énopos, B.A.[lyxoBHblii). OTHAKO CIOXHUBIINECS IPUPOAHBIE YCIOBUS U
MIPOBOJIMMbIE UPPUTAITMOHHO-METNOPATHBHBIC pa0OTHI B CBSI3U C M3MEHEHUEM
KJIMMara, TpeOyroT pa3paboTku 0oJiee IeTaAIbHOTO U MaTeMaTH4eCKU
000CHOBAaHHOTO palOHUPOBAHUS.

ITo ompenenennto B.A.KoBga, 10 HACTOAIIEr0O BPEMEHH HE YUYWUTHIBAIUCH
paznuyus U 0COOCHHOCTHU IMPOLIECCOB COJIEHAKOIICHUS B MOYBEHHBIX PACTBOPAX U
rpyHToBbiX Bojax. H.C.KypnHakoB paspaboran Teopuro meTamopduszanuu
MPUPOJHBIX BOJ, MO3BOJISIONIYIO TMPOTHO3UPOBATH T'E€HE3UC COJICHAKOIUICHUS B



MOYBAX.

M.A Sky60B u /I.KyBBaToB CUMTAIOT, UTO JJIsi COXPAHEHUS YCTOMYHBOTO
MEJTUOPATUBHOTO U I'€03KOJIOTUYECKOT0 COCTOSIHUS OPOIIAEMBIX 3€Meb HE00XO
auMa pa3paboTka KOMILIEKCa HayqHO-000CHOBaHHBIX Meponpuatuil. B Hacrosiee
BpeMsi Ha3zpeJa npobieMa AeTalbHOM KaYeCTBEHHON U KOJIMYECTBEHHOM OIEHKH
BOJIHO-3€MEJIbHBIX PECYPCOB C YUYETOM TEXHOTEHHO aHTPOIIOTEHHOro (pakTopa u
100aIbHOTO U3MEHEHUS KiinMara. B jaHHON auccepTanmoHHON padboTe i
pemIeHus 3TON POOJIeMbI BIIEPBIE OCYIIECTBICHO PallOHMPOBAHUE UCCIIETYEMOM
TEPPUTOPUHU T10 TTPUPOTHO—BOJOXO3SIICTBEHHBIM (paKTOpaM, aHATIU3 JTUHAMUKH,

MHUHCpAJIN3aINHN U MCTaMOp(I)I/ISaI_[I/II/I XUMHUYCCKOTO
*Tukcepont Jix. Boxuble pecypcsl apuaHbIX paiionos// Bymyiee apuasbix 3emens. M.: Un. mur.,-1958. - C.73-97;
Shiklomanov I.A., Rodda J. (eds) World Water Resources of the Beginning of the 21% Century. UNESCO.-
Cambridge University Press, 2003.- 436 p.

“Xampaen H.X. BomocGepeskeHne M BOA0OOECHEUEHHE YCTOMUMBOTO PA3BUTHS 3aCyLITMBBIX TEPPHTOPHIL. —
Tamkent: Chinor ENK, 2000. — 88c.; Uy6 B.E. I3meHeHue ximmara 1 €ro BIMSHHE Ha THAPOMETEOPOIOrnIeCKue
MIPOIIECCHI, arpOKIIMMAaTHYECKAE W BOAHBIE pecypchl Peciybnukn Y3oekucran. — Tamkent: HUTMU, 2007.- 132 ¢.;
SAxy6os M.A., lleppenunor JI.3. MennoparuBHO-THIPOJIOTHYECKUE Iponecchl B OacceiiHax pex CwIpaapbu u
AMynapbu//OKONOTHYECKU BeCTHUK.-TamkeHT, 1996.-Ne2.- C. 30-32; XukmaroB @.X., Aiiroaes JI.I1., FOHycoB
I'X. Crpykrypa u aHanuTH4YecKas MOJAEIb PacXOJOBaHUS PEYHBIX BOX B OacceliHe ApallbCKOTO MOpS U MpoOIIeMbl

UX KOJIM4YeCTBEHHOW oneHkW// B kH. [IpoOGneMbl TUTHEBOTO BOXOCHAOKEHHS M 3KOJIOTHH.- TaIllKeHT: YHUBEPCUTET,
2002.- C. 220-226.
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COCTaBa NPUPOAHBIX BOJ, BBISBICHBl 3aKOHOMEPHOCTH, a TaKXKe OCBEIICHbI
Hay4yHbIE OCHOBBI Pa3pa0OTaHHBIX KOMIUIEKCHBIX TEXHUYECKUX PpEIICHUN s
IIPUMEHEHHS B BOJIOXO35IMCTBEHHON MPAKTHKE.

CBsi3b TeMbl JMCCEPTANUM C HAYYHO-HCCIIENOBATEIbCKUMH pPadoTramm,
BbINIOJTHEHHBIMH  BBICIIMM  00pa3oBaTe/ibHbIM  yupe:kaeHnueM. Jluccepra
IIMOHHOE HMCCJIEAOBaHUE BBHIMIOJIHEHO B paMKax IUIaHa HAYYHO-UCCIIEI0BATEIbCKUX
paboT mpUKIAAHBIX MOPOEKTOB  KapmMHCKOro  MHXKEHEPHO-2KOHOMUYECKOTO
uHcTuTyTa 2.1.26 «MOHUTOPHUHT U pa3paboTKa TEXHUYECKHX PEIICHUA 110
MOBBIIIEHUIO 3(()EKTUBHOCTH HCMOIB30BAHUS BOJIHO-3€MEJIBHBIX PECYPCOB IOTa
V30ekucrana» (2000-2002 rr.), A—7-111 «MOHUTOPUHT U COBEPUICHCTBOBAHUE
TEXHOJIOrUU JeMuHepanu3zanuu Boa» (2006-2008 1T.), a Takke XO3SHCTBEHHBIX
noroBopoB: «lccnemoBanue u pa3paboTKa KOMIUIEKCHBIX PEKOMEHIAINNA TI0 yUeTy
u palMuOHAIBHOMY UCIIOJIb30BAHUIO BOJIHO-3€MEJTbHBIX pecypcoB
Cypxannapbuackoit oomactu» (1992 r.), «Pa3paboTka cmocoba MeIHopaluu MOYB»
(2010-2014 rr.), «Pa3pabotka cmnocoba pacconenus mouB» (2010-2014 rr.),
«Pa3paboTka ycOBEpIIEHCTBOBAHHOW YCTAaHOBKH JAeMuHepanu3anuu Bom» (2010-
2014 rr.); Mexnaynapoanoro npoekra [IPOOH- «VYmpaBnenue kinmMarnyecKUMU
puckamu B Y3oekucrane (YKP-VY3)» (2011-2015 rr).

Henb1o ucciieq0BaHUA SBISIETCS YCOBEPIICHCTBOBAHUE BOJOYCTONYMBBIX
TUAPOIKOJIOTHIECKUX TEXHOIOTUN ¥ METMOPATUBHO-THAPOIIOTHIECKUX CTIOCOOOB.
3anaum uccie10BaHNS:

MIPOAHATIM3UPOBATH MPOOJIEMY BOJIOYCTOMYMUBOCTU U TPUPOTHO
BOJIOXO3SIICTBEHHBIE YCIOBUS apUJIHBIX TEPPUTOPUH tora Y30eKHCcTaHa;
o0ocHOBaTh nu(GEPEHITHAIINIO0 TEPPUTOPHUH 10 TIPUPOTHBIM U BOJOX035TH



CTBEHHBIM MOKa3aTeNsIM C UCTOIb30BAHUEM MAaTEMATHUECKUX METO/IOB; BbBISBUTD
3aKOHOMEPHOCTH IMHAMUKHU U MUHEPAIU3aIMU TPYHTOBBIX BOJI; OMPEICIUTh
OCHOBHBIEC 3aKOHOMEPHOCTH MPUPOIHON U aHTPOIIOTCHHOW MeTaMOppu3aIiu
XUMHUYECKOTO COCTaBa MPUPOIHBIX BOJ U HA OCHOBE 3TOI'0 COCTaBUTh
JOJITOCPOYHBINM MPOTHO3 JIErpajalliy MOYB;

pa3paboTaTh KOMIUIEKC BOAOYCTOMUMBBIX MEPOINPHUATHM, HANpPaBICHHBIX Ha
yIy4IIeHUE MEJTMOPATUBHO-TUIPOJIOTUYECKOTO U TUIPOIKOJIOTHYECKOIO
COCTOSIHUSI OPOILIAEMbIX 3€MEb apUAHBIX TEPPUTOPHUH.

O0bexTOM HCCIeN0OBAHUSA SIBSUISIETCSI CUCTEMA «BOJA-TI0YBA-PACTEHUS» APUIHON
30HBI.

IIpexmeToM nccaeI0BAHNS SBISIIOTCS] IPUPOAHBIE U TEXHOTE€HHO-AHTPO
MOT€HHBIE (PAKTOPHI, BIUSIONIME Ha KAYECTBO U KOJTUYECTBO BOAHO-3€MENbHBIX
pecypcoB tora Y30eKkucTana B mepuo/1 Imo0aibHOTO H3MEHEHHUS KIIMMAaTa.

Mertoabl nccienoBanms. B quccepraiuy npuMeHEHbl MaTEMAaTUYECKUE, TOJIEBbIC
U HKCIIEpUMEHTaJIbHbIE, BOIHO-0aJIaHCOBbIE, THAPOXUMHUYECKUE,
HATypPHO-aHAJIOTOBbIE METO/IbI CUCTEMHOTI'O AHAJIN3a, KOMIIBIOTEPHOTO
monenupoBanus B cpenie STATISTIKA u pusnko-xuMudeckoit THIPOTUHAMUKH.
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ABTOp ONIMH W3 MEPBHIX MPUMEHIII TEOPUIO MeTaMOPp(hHU3aIUN XUMUIECKOTO
COCTaBa BOJHBIX PECYPCOB ISl OLICHKH U3MEHEHHsI COJIEBOIO COCTaBa MOYB B yC
JIOBUSIX apUIHOM 30HBI.

HayuyHasi HOBU3HA MCCJIeJOBAHMS 3aKITI0YACTCS B CIETYIOIIEM:
YCOBEPILIEHCTBOBAaHA TEXHONOTUS 3P(HEKTUBHOTO MPOTHUBOPUIBTPALMOH HOTO
PKpaHa Ha 3apaHee 3a/laHHOM ITyOMHE TPYHTOBBIX BOJ;

000CHOBaHa KOHCTPYKIIUA U (hopMyIia pacdera Kackaga yCTPOUCTB st
PEryJIMpOBaHUs CTOKA BOJBI B pEKax, KaHaJaX U JPeHax;

BBISIBJIEHBI 0COOCHHOCTH MPUMEHEHHUS MPUPOIHBIX METHOPAHTOB, IMOBHI IIAFOIIINX
IUIOIOPOIE TIOYB M BOAOCOEPEKEHHNE C OHOBPEMEHHBIM MPEIOT BPAIICHUEM
UPPUTAITMOHHON SPO3UHN HA paBHUHHBIX THTIICOHOCHBIX ITOYBAX; BIIEPBHIE
IPEUIOKEHBl XUMUUECKUE MEJTMOPAHThI, OAABIISAIOIINE COJOBOE 3aCOJICHHE MOUB C
obpazoBaHueM d(PPEKTUBHOTO yIOOPEHUS - YNTTUUCKONU CEITUTPHI;

pa3paboTaH croco0 AeMUuHepaau3aluu BOj;

pazpaboTaHa TEXHOJIOTHUS  HWCIOJB30BaHHUS  MPUPOAHBIX  MHUHEPAJIOB,
MO3BOJISFOIAs. TTOBBICUTH 3(PPEKTUBHOCTHh MCTOIB30BaHUS aTMOC(HEPHBIX OCAJIKOB,
MIOJIMBHBIX U MIOYBEHHBIX BOJI PACTCHUSIMHU.

IIpakTHYeckue pe3yJbTaThl HCCJIeI0BaHHA. B pe3ynprare MpoBEICHHBIX
MHOTOJIETHUX  HWCCJIEJOBAaHUKA  OOOCHOBAHO  MPHPOTHO-BOIOXO3SIIICTBEHHOE
pailoHMpOBaHHWE peruoHa B COOTBETCTBHM C TpeOoBaHusaMU Jleknmapauuu
teicsiuesnernss OOH?;

YTOYHEH METOJ1 OIpe/ieJICHUsI MHTEpBaia KPUTHUECKOTO YPOBHS 3aJIeTaHus

TPYHTOBBIX BOJI;

pa3paboTtaH croco0, penaroinii Ha MPaKTUKe ABYSAUHYIO 3a7a4y: BHECCHUE B



MOYBY a30THBIX yI0OpEHUH, coyeTasi 3TOT MPOLECC C COMONOJABICHUEM;
IPEJIOAKEH CIOCO0, HAPABJIEHHBII HA YMEHbBILIEHUE BIQKHOCTH U 3aCOJIEHHOCTH
30HBI a3paly MyTEM U30JIALIMU THAPOT€OJIOTMUYECKUX OKOH; pa3paboTaHa
TEXHOJIOTUS TPEAOTBPAILICHHS] UPPUTALIMOHHOW 3PO3UH HA PABHUHHBIX
TUTICOHOCHBIX MOYBAX;

YCOBEPIICHCTBOBAHO U  BHEJIPEHO YCTPOMCTBO Il  MPAKTUYECKOTO
OCYILIECTBJIEHUS CyOMppUrallii IyTE€M yIOpaBiI€HUS TPYHTOBBIMU BOJAMHU
MOCPEACTBOM PETYIUPOBAHUS CTOKA B JPEHAX, OPOCUTENSAX U PEKaX;

MOJIEPHU3UPOBAH CIIOCO0 AEeMUHEPAIU3AIUU KOJUIEKTOPHO-IPEHAKHBIX,
MOJ36MHBIX U O3EPHBIX BOJI;

MPEI0KEHA TEXHOJIOT S UCTIOIB30BaHUS MECTHBIX TIPUPOIHBIX MUHEPAJIOB C
s dexrom BomocOepexreHus.

JIOCTOBEPHOCTH Pe3y/IbTATOB UCCJEeT0BAHUNA O00OCHOBBIBACTCS TEM, UTO B
JMCCEPTAINK HCTIOIb30BaHbl (POHIOBBIE MaTepuaibl Y3rujapomera rnpu Kabunere
MunuctpoB PecriyOnuku Y30ekucTaH, a Takke COOCTBEHHBIE MOJIEBbIE U Jabopa-

SI[eKnapauHﬁ teicsiuenetrss OOH. — B ku. BeceMupHbIii caMMUT 1O yCTOHYMBOMY Pa3BUTHIO: OCHOBHBIE UTOTOBbBIE
nokymentel. CocraButenu: b.Eceiikun, W.Jlaupos, A. Huxomaenko.- Ammarer POI] IIA, 2003/ VYrtBepxkacHo
pe3omorueii 55/2 I'enepanbHoit Accambiien ot 8 centsiops 2000 roqa.- C. 9-31.
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TOPHBIE  ONBITHO-3KCIIEPUMEHTAIbHbIE  HAOMIONEHUA. OTHU JaHHbIE ObLIU
JOTIOJIHEHBI MarepuanaMu baccelHOBBIX ynpaieHuld Amy-KamkagapbUHCKOM U
AmMy-CypxaHZapbHHCKOM HPPUTallMOHHBIX CHCTEM MMHHCTEPCTBA CEJIBCKOTO U
BOJIHOTO XO351CTBa, 00JACTHBIX TUAPOre0JOrnYecKuX craHuui l'ocynap
CTBEHHOT'O KOMUTETA MO I€0JIOTMH U MUHEPAJIbHBIM pecypcam PecryOnuku
VY30eKkucTad v Apyrux OpraHu3aiiuii.

Hayuynas 1 npakTH4YecKas 3HAYUMOCTb Pe3yJIbTaTOB HCCaeA0BaHusA. B
pe3ynbraTe MpoBeIEHHBIX HUCCIeA0BaHUMN pa3paboTaHbl SMIUpUYecKrue GopMyIbl U
IPUMEHEHA TEOPHsI METaMOP(PU3aLUN XUMUYECKOI'O COCTaBa IPUPOIHBIX BOJ,
KOTOPBIE COCTABJISAIOT HAYYHYI0 OCHOBY JUJISI IPOTHO30B BOJHO COJIEBOTO PEXKUMA
IIPY JUIUTEIIBHOM OPOILLIEHUH 3€MEIb.

Ha  ocHoBe  mOMydYeHHBIX  pe3yabTaTOB  pa3pabOTaH  KOMILIEKC
MOJIEPHU3UPOBAHHBIX CHOCOOOB M TEXHOJIOTHH, MO3BOJISIIOIINE COBEPILIEHCTBOBATh
WHTETPUPOBAHHOE YIIPABJICHHUE BOAHBIMM pECYypCcaMH, a TakXKe YIy4lIUTh
MEJIMOPAaTUBHO-TUAPOJIOTUYECKOE UM THAPOIKOJIOTMYECKOE  COCTOSHHUE  30HBI
aspanuu nouB. [lomydeHHbIe HOBbIE pe3yJbTaThl MO MOBBIIICHUIO 3PPEKTUBHOCTH
UCIOJIb30BAHMSI BOAHO-3E€MENBHBIX PECYPCOB OTINYAIOTCS OT 3apyOeKHbIX
AQHAJIOTOB CBOEM JKOJOTHMYHOCTBIO, HCIOJB3YIOTCS Ha IMPOU3BOJACTBAX W CITyKar
HAYYHO-IIPAKTUYECKUMH PEKOMEHJAUMUSIMU JUIsI  COOTBETCTBYIOLIMX OTpacien
YKOHOMMKH.

Buenpenue pe3yabTaToB HccIe 0BaHUA. Ha 0CHOBE Hay4HBIX pPE3yIbTaTOB
10 palMOHAJIbHOMY MCIIOJIB30BaHHUIO BOJHO-3EMEIBHBIX PECYPCOB: IOJYYEH
NaTeHT Ha 300peTeHre AreHTCTBA [0 UHTEIJIEKTyaIbHOM COOCTBEHHOCTH



Pecnybnuku Y36ekuctan Ne 4539 ot 07.05.1997 rona Ha crioco0 Meauoparuu
nouB. /[aHHas TEXHOJIOTHSI MO3BOJISIET MOBLICUTH A3(DPEKTUBHOCTH UCTIOIH30BaAHUE
arMocdepHOA, TTOJIMBHOW 1 TTIOYBEHHOM BJIard; IMOJYYEH IMaTeHT Ha N300peTeHne
ATEHTCTBA 10 UHTEJUIEKTYalbHOM coOcTBeHHOCTH Pecnybnuku Y3oekuctan NelDP
04339 ot 13.04.2000 roga Ha crioco6 aemMuHepaau3aiuu Boja. Pazpaborannas
yCTaHOBKA Aa€T BO3MOXHOCTh 00€CCOJIUTH KOJUIEKTOPHO-IPEHAXKHBIE, MOJI3EMHBIE
Y 03€pHBIE BOJIbI; IMOJYYEH MAaTeHT Ha U300peTeHne ATEHTCTBA 110
UHTEJUIeKTyanbHOU cobcTBeHHOCTH PecnyOmuku Y30ekuctan NeIDP 04470 ot
25.08.2000 roma Ha croco0 paccosienus mouB. [IpeaaraemMelii XuMu4ecKuit
MEJTMOPAHT CIOCOOCTBYET NMPEOTBPATUTH COJIOBOE 3aCOJICHUE TMTOYBHI C
00pa3oBaHUEM a30THOTO YIOOpEeHUS (YHIIMICKOU CEIUTPHI);

CIOCOOBI PAcCOJICHUS W MEIHOpaIlMy TO0YB, JIEMHUHEPATU3AINKA KOJIJIEKTOPHO
JPEHAXXKHBIX BOA W OOppOBI C HUPPUTAlMOHHOW 3po3uel BKIIOUYEHBI B
lTocymapcTBeHHyI0 mporpaMMmy IO YJIYYIIEHHIO MEJIHOPATUBHOTO COCTOSHUS
3emenb Ha nepuof Ao 2017 r. (cnpaBka ot 29 nexadpsi 2014 roma Ne 02/20-3692
MuHHCTEpPCTBA CEIBCKOTO W BOJHOTO X03siicTBAa PecmyOmmku — Y30ekucraH).
Hcnonb3oBaHue KOMIUIEKCHBIX PEKOMEHIAIMA  TOBBIIIAET 3¢h(HEKTUBHOCTH
UCIIOJIb30BaHMUSI BOJHBIX PECYpCOB M YJIydIllaeT TUAPOIKOJIOTHYECKOE U
MEJIMOPATUBHO-THAPOJIOTUYECKOE  COCTOSIHHE  OPOIIaeMbIX 3eMeNnb  [ora
VY30ekucrana.
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AnpofGanusi pe3yabTaTOB HCCJAEeI0BAHUSA. Pe3ynbTaThl AUCCEPTAIMOHHON
paboThl A0j0keHBl Ha Oojee 50 MEXAYHAPOIHBIX U PECIYOIIMKAHCKUX HAYYHBIX
KOH(QEPEeHIMIX, CHUMIIO3UyMaX, Cbe3daxX ¢ CEeMHHapax: «3aKOHOMEPHOCTHU
NPOSIBJICHUSI JPO3MOHHBIX U PYCJIOBBIX MPOIECCOB B PA3IUYHBIX MPUPOIHBIX
ycnoBusix» (Poccusi, MockBa, 1987, 2003, 2011), «Dpo3uoBeneHue: Teopus,
skcriepuMmeHnT, npaktuka»  (Poccus, Mocksa, 1991), 1V, IX cbe3anl
reorpadudeckoro oobmecTBa Y30ekucrana (Tamkent, 1995, 2014), «Bopa:
akosiorusi U texHoyorus» (Poccus, Mocksa, 2000, 2004, 2008), «Yucras Boma
Poccun» (Poccusi, ExarepunOypr, 2001, 2003, 2005), «I[IpoGmemsbl 3po3uu,
pycioBbix U ycTheBbIX mponeccoB (Poccus, Kypck, 2003, benropoa, 2004,
Apzamac, 2011, Ilepms, 2013), «Human Dimensions of Climate and Environmental
Change in Central Asia» (USA, New-York,2004), «Hayka ¥Y30ekucrana: mpormuioe,
Hacrosiiee, Oyaymee» (Tamkent, 2005), «IIpoGiemMbl NPUKIATHOW SKOIOTHUM»
(IIIseuus, CtokroneM, 2005), «Haykoemkue TexHonoruu B menauopanumn» (Poccus,
MockBa,2005), «IIpobmembr Apana: BeleHHE BpPEMEHM» (Hunepnansl,
Barenunren, 2008), «CoBpeMeHHBIE DSHEpPro- U pecypcocOeperaronire
AKOJIOTUYECKH YCTOWYUBBIC TEXHOJOTMU M CHUCTEMBI  CEJIhCKOXO3SUCTBEHHOIO
npousBoacTBa» (Poccusi, Psa3annb, 2011), «Istanbul International Solid Waste, Water
and Wasterwater congress» (Turkey, Istanbul, 2013), «llentpansHas A3us: BOIHbBIE
¥ sKonorudeckue mpobiems! u pemenus» (CIIA, Heio-Mopk, 2015), «Ounctum
Hentpaneuyio Asmio — oumctuM Mup»  (CHIA, Hero-Hopk, 2015), «Jlens
Porapu-kny6a 8 OOH» (CIIA, Hero-HMopk, 2015); «CoBpeMeHHAasT GUOIOTHS:



aktyanpHble  Bompockl» (Poccus, Cankr Iletepbypr, 2016), «Bompochr
pPalMOHAIIBHOIO MCIOJB30BaHUS M OXPaHbl 3€MEJBHBIX PECYPCOB B YCIIOBUSX
M3MEHEeHUsl okpyxatoiieit cpenp» (Tamkent, 2016).

ABTOp SIBIISIETCS OpPraHU3aTOPOM, B paMKaxX AMCCEPTAlMOHHON paloThl, 4
pecnyonmukanckux  (I'ymucran, 1994; Kapmmu, 1999, 2002, 2010) u 4
mexayHapoaubeix (Kapmm, 2005, 2007, 2008, 2014) HayyHO-paKTHYECKUX
KOH(EPEeHLIHH.

Ony0MKoOBaHHOCTH pe3yJIbTaTOB HccjaegoBanus. [lo Teme nucceprannu
OImyOJIMKOBAHO 3 TaTeHTa, BCero 45 Hay4HbIX paboT, B TOM uncie 1 MoHorpadus,

13 HayuHbIX cTaTel, B ToM unciie 11 B pecnyOIMKaHCKUX U 2 B MTHOCTPAHHBIX
KypHajax, peKOMEHI0BaHHbIX Bricielt arrecraiimonHoi komuccueit Pecniyonu ku
VY36ekucTaH A7 MyOIuKaluyu OCHOBHBIX HAyYHBIX PE3YIbTAaTOB JOKTOPCKHUX
JIACCEPTALUAM.

Crpykrypa U 00béMm auccepramuu. CTpyKTypa AHCCEpPTALMU COCTOUT U3
BBEJICHUS, IIECTH IVIaB, 3aKJIIOYEHUs, CIMCKA MCHOJIb30BAHHON JHUTEpaTyphl U
npuiokeHnii. O0beM nuccepranuu coctasisieT 193 crpaHuLibl.
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OHOBHOE COAEPKAHUME JUCCEPTALIMHU

Bo BBemeHnMu OOOCHOBBIBACTCS aKTYaJIbHOCTh M BOCTPEOOBAHHOCTh
MPOBEJICHHOTO MCCJIEAOBAHMS, OXapaKTEpU30BaHbI 1I€JIb M 3a/1a4d MCCIIEIOBAHUA,
OOBEKT M TMpPEeIMET HCCIENOBaHUS, [O0Ka3aHO COOTBETCTBUE MCCIIECIOBAHUS
NPUOPUTETHBIM HANPABICHUSM pPAa3BUTHs HAyKW M TEXHOJIOTHH pecrmyOiHKH,
U3JIOKEHBl Hay4yHas HOBU3HA U NPAKTUUYECKUE PE3YyJbTaThl, PACKpPbITA Hay4yHas U
MpaKkTUYeCKas 3HAUMMOCTh PE3YJIETaTOB HWCCIEAOBaHUsS, MPUBEICHBI CBEIACHUS O
BHEJPCHHUH PE3YyIhTaTOB MCCIEAOBAHUS B MPAKTHUKY, OMyOJWKOBAaHHBIX padoTax U
CTPYKTYyp€E AUCCEPTALIUH.

B nepBoii maBe aucceprauuu « AHAJIU3 NPo0aeMbl U IPUPOIHO
BO/J0X0351iiCTBEHHBIX YCJOBHH 10ra Y30eKHCTaHA» U3JI0KEHBI 0000IIIEHHbIC
JUTEpaTypHbIe CBEJEHHUS O TpobIeMe BOAOYyCTOMUUBOCTU. OTMEUEHO, UTO JaHHYIO
npoOIeMy apUAHBIX TEPPUTOPUN U3YUAIOT CIIEIIUATIUCTHI BOJIHBIX PECYPCOB BCETO
mupa. OJTHAKO B CBSI3M C U3MEHEHUEM KIIUMaTa, TpeOyeTcs IpOBeICHNE
JOTIOJTHUTEJIBHBIX UCCIEAOBAaHUMN 110 BBISIBIICHUIO HOBBIX 3aKOHOMEPHOCTEHN B
OTJIeNbHBIX peruoHax. FOr Y30ekucTaHa sSBIsSeTCs OTIUYUTEIBLHON TEppUTOpUEH
BCJICICTBUH OTJAAJICHHOCTH OT MOPEH M JIOBOJIBHO CIOKHOMY pelibedy, 371eCh
chopMHpOBaJICS CyXOH U YACTHYHO CyOTponuyeckuil kiaumar. OH U3MEHSIETCS OT
BBICOKOTOPHO-IIPEAropHOro (BeicoTa 0osnee 4600M) Ha ceBEPO-BOCTOKE /10
MyCTBIHHO-CTEMHOTO Ha oro-3amnaje u ore (10 300 m).



ITo nanueiM bacceiiHoBbIX ympaBieHuid peruona (2014), o6beM MecTHOTO
cTOKa cocTapiseT 2,272 km’; 5,170 kM’ BOAEI 3a0MpaeTcs U3 TPAHCTPAHUUIHEIX PEK
Amynapbs (4,856) u 3apadman (0,314); 0,50 KM’- U3 KOIEKTOPHO — JIPEHAKHOI
cetu u 0,300 - 0,350 KM U3 TIOI3€MHBIX BOA. ILiomans OpOIIICHUSI COCTABISET
841,1 Tteic. Ta wan 17,3 % oT 0OIUX CENHLCKOXO3IMCTBEHHBIX 3€MENb, U3 HUX Ha
280 ThIC.Ta Mpon3BOAUTCS 759,5 THICSY TOHH XJIOIIKA.

[ToTrepn Ha MEXXO3AMCTBEHHOW M BHYTPHUXO3AMCTBEHHOW CETSIX COCTABIISIOT
38-42%, a wHa momiax — 15-20% romoBHOTrO BOmo3abopa. 38-47% Bombl
pacxomyercss Ha TpaHcnupauuio. [IpoTSHKEHHOCTh OpPOCHUTENIBHBIX KaHaJOB
peruoHa B oOnu-11oBke gocturia B 2014 romy 7461,04 kM, yto cocrtaBmsieT 22%
oO1eit npoTsikeH-HOCTU KaHaloB (22033,64 km B Kamkanapeuackoit u 15003 km
B CypxanaapbuH
cKoit obnacTsx), u3 Hux no CypxannapsuHckoit oonactu — 4110 ; 27,4% ; no
Kamkanapeunckoit oonactu — 3351,04; 15,2 % cooTBeTcTBEHHO. PacdeTsr
MOKa3aju, 4To Ha Iore Y30eKrucTaHa OTHOCHUTENIbHAS TPOTSHKEH HOCTh
OpPOCHUTEIILHOUN U KOJUIEKTOPHO-APEHAXKHON CETHU HEJJOCTATOYHA, XOTS 3HaY€ HUS
ko3¢ dunmenToB K, (oTHOIIEHHS MEXX035HCTBEHHBIX ceTer) u K, (oTHOIIEeHUS
BHYTPHUXO3SUCTBEHHBIX CETEH) B HACTOSIIIEE BpeMsl MPUOIIIKAIOTCS K Hanbosee
ONTUMAaJIbHBIM (He Ooiiee 3).

CrarucTUYeCKUi aHaIu3 CBUAETEILCTBYET O TOM, UTO JOJIsI OTBOJAUMBIX
JPEHAXHBIX BOJ| IO PETUOHY JOCTAaTOYHO Beiuka rpu HopMme 10 % ot Bomozabopa
(8 2014 1. mo KamkagapeuackomMy 6acceitny coctasisiia 27,7 %, mo Cypxan
[epabanckomy 22,1% ot Bogo3adbopa). [loaromy HE0OX0AUMO MOIEPHUZUPOBATD
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HUPPUTAIIUOHHYIO U MEJIMOPATUBHYIO CETh B KAXKJIOM aIMUHUCTPATUBHOM PailoHE C
y4E€TOM M3MEHEHHUSI KJIMMara.

Kak BuHO, 001muii ananu3 emé He Ja€T ICHOU KapTUHBI THAPOIKOIOTHYEC
KO Y METMOPATUBHO-TUIPOJIOTUYECKON OOCTAaHOBKH B OT/IEIIHO UCTOPUUECKU
CIOKUBIIMXCS pailoHax pernoHa. TpeOyercs neTaibHOE U3y4YeHHE BOIIPOCOB
HCITOJIb30BAHUS BOJHBIX PECYPCOB B OPOLIAEMOM 3€MIIEIEINH - KAK OCHOBHOTO
BOJIONIOTPEOUTEIS APUHBIX TEPPUTOPHUH.

Bo Bropoii mase nuccepranuu «OueHka 3(ppekTHBHOCTH HMCIOJIb30BAHUSA
BOJAHBIX pecypcoB H  pa3padoTka NPHPOAHO  BOJOX03MIliCTBEHHOIO
paliOHMpPOBaHUs» [POAHAIM3UPOBAHA BOJOXO35MCTBEHHAS 0o0CTaHOBKa U
obocHoBaHna auddepennuanus peruoHa. B mepBom necatunetun  XXI Beka
CUJIbHasi 3acyxa B peruone omrymanack B 2000, 2001, 2011, 2015 rr. Bojaubie
pecypcsl Oacceiina p. Kamkamapes (Moxyns cToka 6,79 n/c-km?), p. CypxaHaapbs
(14.6 n/c'km®) u p. Illepabagnapps (2,06 1/c-KM?) HEBEIUKU MO CPABHEHHIO C
rpaHMyamuM GacceitHom p. Kapuprmran (23,5 n/c'kM?), OHH  MaKCHMAIbHO
UCIIONB3YIOTCS g opolneHus. Bomozabop Ha opolieHue M3 peK  peruoHa
cocrasuger 7, 297 km’, m3 HuX Ha p. Kamkamapes mpuxommrcs 0,991 xm,

p.Cypxannapes — 1,018 kv, p. Illepadan — 0,036 kM°, p. AMynapbs — 5,252 kv (13



storo B Gacceitn p. Kamkamapwsa — 3,256 kv’u Cypxan—Illepabanckuii Gacceiin —
1,996 km”) u p. 3apadan (B 6acceiin p. Kamkanapes - 0,314 kv, 2014 1.).

OneHka Bo10X0341iCTBEHHOW 0OCTAaHOBKY ora Y30eKHCTaHa MPOU3BEIeHa 32
55 (1955-2009 rr., Kamkanapsunckuit 6acceiin) u 40 (1969 — 2009 rr., Cypxan
[lepabanckuii 6acceiiH) — JIETHUIA IEPUOJIbI, YTO PENPE3CHTATUBHO, TaK KaK
BKJTFOUYAIOT B C€0s1 MHOTOBOJIHBIEC, MAJIOBOJTHBIC M CPEHHE 110 BOIHOCTH TOJIBI, a
TaK)Ke XapaKTepU3YIOTCS Pa3IMYHBIMHU TEMIIAMH Pa3BUTHUS BOIOXO3UCTBEHHON U
MEIUOPATUBHOMN EATeNbHOCTU. AHAIN3 MOJIYHOMHAJIBHBIX TPEHIOB IPUOPUTET
HBIX BOJIOXO3SIMCTBEHHBIX MMOKa3aresei (T1o1aib OpoIIeH s, OO BOg03a00p
Ha OpOIIEHHE, YAEIbHBIA BOA03a00p, YPOKANHOCTh XJIOMYATHUKA U CTOK BO3BPAT
HBIX BOJ[) HO3BOJIWJI BBISIBUTh HEKOTOPbIE OTKIIOHEHHUS OT BOBMOXHBIX 3aKOHO
MEPHOCTEM: BOJOXO3SIIICTBEHHAS JEATEILHOCTh HE COOTBETCTBYET THAPOJIOTH
yeckoil BogHocTH. Hanmpumep, makcumansHbiid Bogozadop (1980 r., 2003 ) He
COOTBETCTBYET MHOTOBOAHOMY oy (1969 1.), MUHUMAJIbHBIN HE OTpaXKaeT MaJio
BOJHOCTbh T'0/1a, MAKCUMaJIbHAs ypoxkailHOCTh (1983 1.) HE COOTBETCTBYET MHOTO
BOJIHOMY TOZY.

D10 elle pa3 MOATBEPKAAET, YTO U3 aHAJIM3a B LIEJIOM 0 OacceiiHaM Jienarh
KAaKHe-TO BBIBOJIBI ISl OTJAEIBHBIX aJIMUHUCTPATUBHO-TEPPUTOPUATIBHBIX
KOMILJIEKCOB HepeanbHo. Heobxonnma o6ocHoBanHas nuddepeHmaris
TEPPUTOPUU U JETATBHBIN aHAN3 [l 00BEKTUBHON OIIEHKU BOIOXO35WCTBEHHOM
U MEJIMOPATUBHOM JIEATETbHOCTH.

K HacrosmemMy BpeMEHM BBIOJHEHO MHOXKECTBO PAMOHUPOBAHUN TEPPHUTO
pun Y30ekuctaHa. OCHOBBI CO37aHHSI BOAOXO3SHCTBEHHBIX KOMIUIEKCOB M COOT
BeTCTBytolero paiionupoBanusi (BXP) paspaboranst yuensimu - A. H.
KoctsakoBeiMm, K. B. JlonrononossiMm u E. @. @egoposoi, [.B. Boponaessim,
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I X. Ucmannoseim , B. M. ®enoposbim u B. A. JlyXOBHBIM.

B apunnoit 3ove Cpenneit Azun Mucturytom Boaubix mpobiem AH Poccun
(1984) BbLaENnEeHO YeThIpe YKPYNHEHHBIX TUAporpauyecKux paiioHa, KOTOpbIE
noJpa3zelieHbl Ha mecTh peuHbix OacceliHoB. Kamkamapeunckuii u Cypxan-Ille
pabanckuil OacceliHbl OTHECEHBl K AMYIapbHMHCKOMY peYyHOMY OacceiHy Kak
CaMOCTOSATEIbHBIE BOJOXO3SIICTBEHHBIEC parioHbI (BXP). NucturyTom
«YarunpomenuoBoaxo3» (1990) KamkanapeuHckuit OacceiiH  pasneneH Ha
Kapummncknii u Kamkanapsunckuii BXP, Cypxan—Illepabanckuii otnecen k BXP
BEpXOBbA p.AMynapbs. Onupasch Ha MPUHUMUIIBI BOAOX03SMCTBEHHOTO paiOHUPO
Banus peruona (C. III. Mup3aes, JI. I1. bakymiesa; I. B. Bopomnaes u ap.; H. H.
3axapoBcKasi; Y3runpoMelInoBOAX03), Pa3paboTaHo 1eTalbHOE IPUPOTHO
BOJIOX0351CTBEHHOE pailonnpoBanue pernona (IIBXP) ¢ yueToM npruopuTeTHBIX
KPUTEPHUEB - BOJ03a00p U BO3BPATHBIE BOJIBI B OPOIIAEMOM 3€MIICIEIHH.
Y4uuThIBas, YTO yCTOMYMBOE pa3BUTHE OTPACIe SKOHOMUKH HEBO3MOXKHO 0€3
BOZOXO3MCTBEHHBIX MEPOIIPUATUH HA OCHOBE KOMIUIEKCHOW OLIEHKU IPUPOIHBIX
YCIIOBHM, IIPEIIOKEH 10 CYTH MEPBBIN ONBIT 30HAJBHO PErHOHAIBHOIO
IPUPOIHO-BOJOXO3AMCTBEHHOIO PAHOHUPOBAHUS B COBPEMEHHON TEPMHUHOJIOTHH.



[IpakTrika pa3BUTHUS OPOIIAEMOT0 3eMJIeAC/Ns B Y30€KHUCTaHe TTOKA3hIBACT,
YTO MHOTHE BOIMPOCHI UCTIOJIH30BaHUS BOJIHO—3EMEJIBHBIX PECYPCOB OOBIYHO
pelaroTcs B rpejenax pecinyOInKaHCKuX, 00IaCTHBIX, paHOHHBIX U IPYTUX MU
HuctparuBHbIx rpanull (3. M. Yembapucos, T. FO. Jlecauk, 2003). Jlyis HaydHOTO
000CHOBaHUS MPUPOAOOXPAHHBIX U, B YACTHOCTHU, BOJIOYCTOMYUBBIX TEXHOJIOTHH,
10 pe3yJibTaTaM HallluX MHOTOJIETHUX uccienoBanuit (1975 - 2010 rr.) GacceliH p.
Kamkanapes 0b11 pasnenex Ha 3 kpynHbix [IBXP, a Cypxan-lllepabanckuii — Ha 2
kpynHbix [IBXP u 1 noapaiion Bepxuero [IBXP.

[TocTpoeHHble  KOMIUIEKCHBIE TpauKkyd  JTUHAMHUKHA  [PUOPUTETHBIX
BOJIOXO3SIMCTBEHHBIX TOoKazarenei s Bcex [IBXP mo3ponuiau Gosiee 10CTOBEPHO
OIICHUTbH CUTYAIIMIO U JaTh MPOTrHO3 Ha Oyayiiee. [lomyyeHbl ypaBHEHUs perpeccuu
1 KOOPOUIMEHTH aNmpOKCUMAlUA KaXJAOW TMOTMHOMHUHAIBHON TpEH/Ia.
EctectBenHo, 310 oTpasmiock W Ha KOAGGUIMEHTE KOPPENSlUU U ypaBHEHUU
perpeccuu, KOTopbie SIPKO BbIPAXKEHBI HA TIOCTPOCHHBIX rpaduKax.

[To xaxnomy [IBXP u B nenom mo 6acceiiHaM BBIIOJIHEH pacd€T OCHOBHBIX
AJIEMEHTOB BOJIOXO035MCTBEHHOro Oananca 3a 1955-2009 rr., Ha OCHOBE KOTOPOro
OIICHEHBI XapaKTepHbIE TUAPOIOTUYECKUE TOAbl. AHAIN3 PE3YJIBTATOB pacyeTa Io
BceM [IBXP moxka3piBaer, 4To B II€JIOM BOI00OECIIEYEHHOCTh HUKHETO paiioHa
HECKOJIBKO JIydllle BO Bce nepuojsl ( mo 6acceliny p. Kamkamnapbs W;=1704; 1128;
1047, no Cypxan — lllepabaackomy Oacceitny W5 = 939; 1621; 1436 mm).

[To KamkanappuHCKOMY OacceiiHy HauXyaAllee COCTOSHUE B MAJOBOIHBIA TOJ
HaOmonaercst B cpennem I[IBXP (W; = 434 mMm). Bo Bcex TIBXP B TeueHue
XapakTEPHBIX JIET OTMEYAETCS HAKOIUICHWE BJIAard B TOJIIE ITOYBO-TPYHTOB.
Haunbonpmmii apeHaxHbiii cTok HabmomaeTcs B HrkHeM [IBXP, oH cocraBiser
6onee 20% ot Bomozabopa. [lo Cypxan-lllepabanckomy OacceiiHy BUAHO, YTO
HaWXY/IIIee COCTOSTHUE B MAJIOBOJIHBIN TO/1 HAOII0AAETCS B MOJApaiioHe BEPXHETO
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I[IBXP (AW= 516,1 mm). Haubomnblilee HaKOIJICHHE 3aMacOB BJIaru MPOUCXOJUT B
BepxHeM [IBXP, 3a cueT 3HAYMTENBHBIX OCAAKOB U HEOOJBIIOrO JAPEHAXKHOTO
CTOKa.

B Tperpelt mmaBe aucceprauuu  «3aKOHOMEpPHOCTH (GopMupoBaHuUs
AUHAMUKH, MHHEPAJM3AIlUM M XUMHMYECKOr0 COCTABA NPHUPOAHBIX BOJ Ha
OpolIAeMbIX TEPPUTOPHUAX» TIPUBEJACH AaHajlu3 peXUMa KU MUHEpaIu3aluu
rpyHToBeix Box (I'B), a Taxxe weramopduzanuu XUMHUYECKOTO COCTaBa
OPUPOAHBIX BOJ HAa OpOIIAEMBIX TEPPUTOPHUSAX. BiusHue opouieHus u
BOJIOXO3SIICTBEHHBIX CUCTEM Ha JAMHAMUKY M MUHEpAIU3AIUI0 TPYHTOBBIX BO,
OKpYXaloLlyl0 MPUPOAHYIO Cpely HU3y4daJd MHOTHE YYEHBIE, COBPEMEHHBIE
UCCIIEIOBAHUSl TMONY4YWIM pa3BuTtue B paborax M. A. Sxy6oma, JI. 3.
[epdenunona (1996), JI. 3. lllepdpenunona (2002), . M. I'ab6acosoii (2004), 1O.
N. upoxosoii, I'. TTonyamesoit, A. H. Mopo3zosa (2005), @. 3. PyObunoBoil u
FO.H. HBanoa (2005), I''A. ITanoBa, H.A. Mypomuea u A.B. IllypaBununa
(2008), C.O. I'punesckoro, M.B. HoBocénosoii (2011) u apyrux.

Bonbiioit Bk1ag B u3ydeHue NpoieccoB (GOPMUPOBAHUS XUMHUECKOTO COC



TaBa NpUpoAHbIX BoJ BHecau M.I. Bansiko, B.1. Bepnaackuii, [.}FO.Banykonuc,
O.A. Anexun, E.A. backos, K.E. [TutseBa, E.B. [Iunnekep, E.B. [Tocoxos,
3."U.Yembapucos, b.A. baxputaunos, H.H. ITapdenona, JI.B. Kupeiiuena,
B.C.Camapuna, B.E. Uy0, ®@.3. PyOuHOBa U MHOTHE yYEHBIE.

JInsi peTpOCNEKTUBHOIO aHaIW3a JUHAMUKUA U MUHEpaIW3alyuy T'PYHTOBBIX
BOJI HaMHU BBIOpaHbl XapaKTepHbIC MEPUOJbI THAPOJOTHUUYECKOTO TOjAa: BECHA
(ampenb, Hayajao BereTaluu), JIETO (UIOJIb, WHTEHCHUBHOE OpPOIICHUE), OCEHb
(okTA0ph, KOHEIN Bererarnuu). AHanu3 mnpoBogwics mo OacceitHam u [IBXP.
[TocTpoeHbl CTAaTUCTUYECKHE KPUBBIE IUIOLIAJEH 3ajJeraHus W MUHEpaIu3aluu
TPYHTOBBIX BOJI, IOJYYEHbl YPaBHEHHS PErpeCCUU IMOJIUHOMHUATIBHBIX TPEHIOB
(R*>0.9).

BrisiBieHo, 4To B BEpXHUX palioHaX M ToapaiioHe OyneT HaOMmaThCs
IIOHVDKEHNE YypoBHsA M omnpecHeHue ['B. B cpennem pacconeHne n HakoruieHue
coneii B Oojee TIyOOKMX TOpH30HTaxX (3—5 M), B HIDKHUX — HaOIIOHaeTCs
pPACCOJIMTENIBHBIA TPOLECC C HEKOTOPOW YCTOMYMEBOW MHUHEpAIM3ALUEH B
npeaenax 3—5 1/A. DTU TPOTHO3HBIE JaHHBIE HEOOXOIUMBI ISl pa3pabOTKU
3¢ HEKTUBHBIX MPOPUITAKTUICCKUX MPEBEHTUBHBIX MEPOIPHUSATHI MO CTAOWINAIIAN
YPOBHS 1 MUHEpain3anuu [ B.

OnHako BBISBICHHBIE 3aKOHOMEpHOCTH ['B el€ He narT KaueCTBEHHOU
XapAKTEPUCTUKU TMPOUCXOMASIINUM THUIAPOIKOJIOTUUECKUM TIpoIleccaM, IOATOMY
TpeOyercsi Oonee NeTaJbHOE M3ydYeHHEe MeTaMmop(u3aluyd XHUMHYECKOIO COCTaBa
OPUPOJHBIX BoA, KoTopor 3anumanuch MHorue ydennie (H.C. KypnakoB u C.O.
Kemuyxno, M.I. Bamsmko, O.JI. Kamkapos, A.l'beprman, I'H. Kamenckuii,
O.A. Anexun, A.E. XoawskoB, B.C. Camapuna, I.}O.Banykonuc, B.E. Uy0, @.0.
Py6unosa, 2.11.UembapucoB u 1ip.).

Wneun metamopdu3zaniuu npupoaHbix Boj, Beickazanubie H.C. KypHakoBeiM, B
JNaJbHEWIIEM pa3BUBAIIUCh KaK KM CaMUM, TaKk M MHOTOYMCICHHBIMH €r0
y4EeHHMKaMu U noclieoBarensiMu. K ynuciay ocHOBOMOIAraronux OTHOCITCS paboThl
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H.C. KypnakoBa u C.®. Xemuyxnoro, M.I. Bansmko, O.J[. Kamxkapona,
A.l'beprmana, I'.H. Kamenckoro, A.E. XoaskoBa, B.C. CamapuHoil wu
[}O.Banykonuca.

N3BecTHO, YTO COJICHAKOIJICHHE B TOYBAX U THUIPOXUMHUUYECKUM THII
MO/I3EMHBIX BOJ UMEET I'€HETUUECKYI0 OCHOBY. DTO MO3BOJISIET, C OJIHOW CTOPOHHI,
pPacIpoOCTPaHUTh THAPOXMMUYECKHE KIacCU(PUKAIMM BOA HA THUIIBI 3aCOJICHHUS
MI0YB, & C JPYrod - MPOrHO3UPOBATH SBOIIOIMIO TUIIOB 3aCOJICHUS TOYB B CBSI3H C
U3MEHEHHUEM BO BPEMEHHU THAPOXUMUYECKOTO TUIIA TPYHTOBBIX BOJI.

Jlo HemaBHETO0 BPEMEHU CUYUTAIOCh, YTO MEIHOpAIMsS 3aCOJICHHBIX 3€Mellb
JOCTUTACT IIEJH, €CII OyAyT OTMBITHI U3 TIOYB M TTOPOJI XJIOPUJIHEIE U CYJIb(aTHBIS
COJIM, @ MHUHEpaIu3alusl TPYHTOBBIX BOJA MOHU3UTCA A0 YpOBHS mpecHbIX. Ha
caMOM JieJie TPOMBIBKA M OpPOILIEHHUE 3aCylUIMBBIX 3aCOJICHHBIX 3€MEb B Psjie
ClIyyaeB IMpHU JIUTEIbHOW HJKCIUTyaTallud OPOCUTEIbHBIX CHUCTEM IMPUBEIU K
KpailHE HEraTMBHOMY SIBJICHUIO: MOSBICHUIO HCKIIOUUTEIHHO TOKCUYHOTO JJIsI



pacTeHUN COMOBOTO 3aCOJIEHUST M OOECCTPYKTYpPUBAHHMIO IOYB, YTO PE3KO YXYI
mI0 (PU3nYecKrue CBOMCTBA MOCIEAHUX.

HecmoTpst Ha 00IIyI0 TOCTAaTOYHO XOPOIIIYIO U3YYEHHOCTH TIPOOIEMBI
3aCOJICHHUSI M paccojieHus MoYB B ycaoBusax opoiuenus (B.B. Eropos, H.T.
Munamuna, A.E. Heposun, C.®. ABepssinos, N.I1. Aiinapos, JI.B. Kupeituena,
H.U. ITapdenonra, A.D. Apmuskynos, b.C. Macnos, I'A. [Tanos, JI.JI. 1luios,

E.N. [TankoBa, B.A. KoBaa u 1p.), 0COOCGHHOCTH ¥ MEXaHU3MBbI IIPUBHOCA COJIEH U3
TPYHTOBBIX BOJl U3YUYEHbI HEAOCTATOYHO M3-3a TPYJOEMKOCTH U HECOBEPIICHCTBA
meronuk (I A. ITanoB u nip., 2008).

Hawnbonee BpeAHBIMU TIPU UCIIOJIB30BAHUHU JIJISI OPOLLICHHUSI SIBJISIFOTCS COJIHA
HaTpus. B apuaHol 30He yacTo HAOIIOIaeTC s Mpolece co000pa3oBaHus, YTO
CBS3aHO C MOCTYIUIEHUEM OOMEHHOI'O HAaTPUs U3 COJIOHIIOB, ITUPOKO pacnpocTpa
HEHHBIX B KOMIUIEKCHBIX THUIaX MOYB. DTO CBUAETEIBCTBYET O TOM, YTO B PE3YJIb
TaTe OPOCUTENBHBIX MEJIMOPALUNA B COCTABE COJIEBOTO KOMILIEKCA ITOYB MPOUC
XOJSAT UBMEHEHUS HE TOJIBKO B TOJIOKUTENIBHYIO (C TOUYKH 3PEHUS YEIOBEKA), HO U B
OTPHULIATENIbHYIO CTOPOHBI. OTHAKO 3TU U3MEHEHHUS 3aKOHOMEPHBI — OHU OYEHb
TECHO CBSI3aHBI C OCHOBHBIM 3aKOHOM METaMOpP(PHU3alUi XUMHUYECKOTO COCTaBa
IPUPOJIHBIX BOJ, CaM K€ IIPOLIECC IBOIIOIMU COJIEBOT0 OOJIHKA TTOYB OMPEIEIs €TCs
ATUM 3aKOHOM U BCJIEICTBUE ATOTO MOXKET OBITh MPE/ICKa3aH.

Ha npumepe ncciieryeMoro peruoHaMu pacCMOTPEHbI HEKOTOPBIE 3aK0O
HOMEPHOCTHU U3MEHEHHUS XMMHYECKOTO COCTaBa IPYHTOBBIX BOJI IIPU OPOILIECHUH
3emenb. Mcnonp3zoBana nporpamma «STATISTICA» niis 06001eHus MacCOBBIX
TUAPOXUMUYECKUX aHaau30B. Ha ocHOBe pacueToB ObUIM MOCTPOCHBI 3aBUCUMOCTHU
Mex Ty oOiei MmuHepanu3zanueit (M) u npuoputetnbiMu nonamu (Ca, Mg, Na+K,
CL SO,).

[lomydyeHbl  ypaBHEHMsI  JIMHEMHOM  PErpecCUuM  BIICPUBEICHHBIX
3aBUCUMOCTEH B Buje clenytomeid (opmynsl (Mexay «M» u «NatKy» mis
Kamkanapsunckoro 6accelina):

Y=024x—-0.15(3.1)
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CrarucTuuecKkue KpUBbI€ MEPECUUTHIBAINCH B MIJUIUTPAM — SKBUBAJICHTHYIO
U SKBUBAJICHT-NPOLIEHTHYIO (OPMBI, a 3aTEM OMNPEICSIUCh TaAKXKE HEKOTOpbIE
COOTHOIIEHUSI UHAUBUAYAJIbHBIX HOHOB. 10 3TUM JTaHHBIM MOCTPOECHBI AUATPAMMBI
TUIIOTETUYECKOTO COJICBOTO COCTaBa TPYHTOBBIX BOJ W TpadWKd HOHHBIX
K03 (PUIIUEHTOB.

AHanu3 muarpaMm u rpaduKoB TO3BOJISET CAENATh BHIBOMIBI, UTO JIJISl TIPOT
HO3UPOBAHUS XapaKTepa 3aCOJICHUS [TOYB PEerMoHa B OyayIlieM HauOObIINiA
MHTEPEC MPEJCTABIISIIOT CTATUCTUYECKHE JJaHHbBIE 110 HanboJiee MPeCHBIM TPYHTO
BbIM BoaM (MuHepanuzaius— 0,3—1,0 r/m). Kak BugHO, B HUX COAEPIKUTCS MHOTO
ruapokapOoHaToB (25-35%; 30-80%:;), mouTHU OTCYTCTBYET TMIIC U OYEHBb MaJIo
XapakTepHOH (crenupuIeckoii) 1uist Cyab(aTHO-HATPHUEBOTO TUTIA TIOJ3EMHBIX BOJT
conu Na,SO, (4-10; 10-15%).



W3 rpadukoB COOTHOLIEHUS KATUOHOB M AHHUOHOB OCOOEHHO OTYETIMBO
BUJIHO, YTO OCHOBHBIE MPE0OPa30BaHUs HOHHOTO COCTaBa IPOUCXOAST B UHTEpBaJe
ot 0,3 1o 5 r/n.

VYcTraHoOBIEHO, YTO HamewaeTcsl o0Ias TeHAEHLUs NpUOIMKEHHs] COCTaBa
HOA3EMHBIX BOJ K T'MJIPOKApOOHATHO-HATPUEBOMY THUILY, TaK KakK IOCJE IOJHOIO
UCUE3HOBEHUsl Cyib(aTa-HaTpus Ha CMEHYy €My MOryT MNpUHTH THAPO — U
KapOOHAThI HATPHsI, & OCHOBHOE CPEACTBO IMPOTHUB COABI - TUIIC B 3TUX BOJAX IOYTH
OTCYTCTBYET.

Kak n3BecTtHO, mpobiaema MeTaMoppu3aii XUMHUYECKOTO COCTaBa MPUPOJ]
HBIX BOJ JaJIEKO He HOBAa. OJTHAKO B MEJIMOPATUBHOW-TUAPOJIOIMU METOAMKA aHa
au3a MeTaMOp(U3aLMHY €1l HE Hallllla IIUPOKOro npuMeHeHus. [t usyuenus
0COOEHHOCTH MeTaMOpP(PHU3aLUK BOJ IIUPOKO UCIOIB3YETCS COJIEBas AUarpaMma
O.K. Kamkapoga. bonee a3¢(heKTUBHBIMU B HEKOTOPBIX CIydYasX OKa3bIBAIOTCS
COBMEILICHHBIE COJIEBBIE TPEYTOJIBHUKY, IpeioxkeHHble [.10. Banykonucom, Tak
KaK OHHU MO3BOJISIFOT Pa3inyaTh Cylb(paTHyl0O © MarHUEBYIO BETBU
MeTaMop(U3aIHH.

Pesromupysi  BBIIEH3IIOKEHHOE, MOXKHO  3aKJIIOYUTh, 4YTO  TEOpUs
MeTamop(u3alyy MOJTHOCTBIO IPUMEHNMA K BOJIHBIM pecypcaMm kora Y30eKHCTaHa.
VYcTaHOBIIEHBI ~ OCHOBHBIE  THAPOXMMHUYECKHE  THUIIBI ~ TPYHTOBBIX  BOZ.
Mertamopdu3zauust nporekaer no cyiab@arHod BeTBU. llpu opoiieHnu 3emensb
npeoOiiajaeT TEHACHIMS MeTaMop(u3alud TPYHTOBBIX BOI B OOpaTHOM
HalpaBiI€HUM, OJHAKO, IpU 3TOM (UI'YpPATUBHbIE TOYKH, B OCHOBHOM, HE
BBIBOJIATCS 32 MPEEbl CyIb(aTHOTO MOJIS.

Meramopdu3zanust nporekaetr no cyiabparHoil BeTBU. llpu opomieHun 3emenb
npeobnagaeT TEHACHUUs MeTamopu3alud TPYHTOBBIX BOA B OOpaTHOM
HalnpaBiI€HUM, OJHAKO, NpU 3TOM (UIYpATUBHbIE TOYKH, B OCHOBHOM, HE
BBIBOZSITCS 3a MPEAEIBI CylIb(PaTHOTO MOJIS.

[lo crenenu Bo3pacTanuss MeTaMop(u3aluy B 0OpaTHOM HaNpaBIECHUU
IIPUPOIHBIE BOABI MOKHO PACIIONOKUTH B CIIEIYIOIIEM MOPSJIKE: TPYHTOBBIE BOJIBI
BepxHero [IBXP - rpyHTOBBIE BOABI CpeHETO, NToApariona u HuxHero [IBXP.
VYCTaHOBIEHO, UTO HE UCKJIIOUEHO B OyyllleM NOsIBJICHHUE Ha fore Y30ekucraHa
JIOKAJIbHBIX 04aroB COJAOBOTO 3aCOJICHUS ITOYB.
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W3 anmanmm3a rpaduxoB BugHO, B BepxHeM [IBXP Cypxan-lllepabamckoro
OacceliHa yXe OTCYTCTBYIOT XJIOPUJIHBIM THII, HE3HAUYUTEIbHO KOJIUYECTBO
Cylnb(paTHOTO U MPEBATUPYET KApOOHATHBIM TUN TPyHTOBBIX BoA. [lo maHHBIM
aHajau3a TPYHTOBBIX Boj Xxo3saicTBa Amupa Temypa IlaxpucaO3ckoro paiioHa,
ABJISIIOILETOCS. PENpe3eHTaTUBHBIM yuyacTkoM KamikagapeuHckoro OacceifHa, B
IPYHTOBBIX BOJAaX TaKKe MOSBWICA THApOKapOOHAT MarHusi, T.€. HaOIomaeTcs
MeTaMopQu3aius B 0OpaTHOM HalpaBiICHUU.
Onenka TUAPOIKOIOTUYECKON u MEJINOPaTUBHO-THAPOJIIOTNYECKON
00CTaHOBKHM pPErvoOHAa, BBISIBICHHBIE 3aKOHOMEPHOCTH IPUPOAHBIX BOJ TPEOYIOT
pa3paboTKy KOMIUIEKCAa WHHOBAIIMOHHO — TEXHUYECKUX PEIICHUHN MO YIy4IIEeHUIO



BOJIOYCTOMYMBOCTH apUIHBIX TEPPUTOPHUIL.

B ugetBeprtoii miaBe auccepranun «KoMiuieke ajanTUHBHO MOJAEPHU3UPOBAHHBIX
MEJMOPATUBHO-THAPOJIOTHYCEKHX CIOCO00B 10  YJIYYIICHUI) COCTOSIHMS
opoiaemMbIX 3eMesib» O0OOCHOBaHBI pa3pa0OTaHHBIE TEXHUYECKHE PEIICHUs 10
YAYUYIICHUIO BOJHO-COJIEBOTO pEKHMMa 30HBI aj’pallid W oxpaHe noyB. Ecnu
a0CTparupoBaThbCsi OT U3BECTHBIX YPaBHEHUM BOAHOTO OajaHca JJis 30HBI adpaliuu
U TPYHTOBBIX BOJ, TO CJIE€AyeT MOJYEPKHYTh MEPBOCTEIICHHOE 3HAYEHUE IS
OpOIIIAEMBIX 3eMeIb elle OAHON (YHIaMEHTATbHON 3aKOHOMEPHOCTH: TeCHEHIIIeH
3aBUCHUMOCTH MEXIY YPOBEHHBIM PEXKUMOM TIPYHTOBBIX BOJ U IpolEeccaMu
cojieoOMEHa B MOYBax U TpyHTax. Pexxe 5Ty 3aKOHOMEPHOCTH BBIPAKAIOT Hepe3
MOHATUE «KPUTHYECKasi MIyOMHA 3ajieTaHus» TPYHTOBBIX BOJA B 3aBUCUMOCTU OT
MUHepanu3anuu Boabl. OHAKO TMOSBUIUCH MHEHHS O HEIEIeco00pa3HOCTH
UCIIOJIb30BaHMs B MEIIMOpAllMU AAaHHOTO NOHATUA. U BCe ke, Ha Halll B3[JIAI, TAKUE
BBIBO/IBI TIpeXAEBpEeMEHHBI. [loATBEpKJACHHUEM  ITOrO SBISIETCS BBICTYILICHHE
[Ipesunent PV36. WM.A.KapumoB Ha 3acemaHuu Kabunera MunHuctpon
(16.01.2015), rne on ormermn: «Ilmomaaum 3eMenb ¢ KPUTHYECKHUM YPOBHEM
3aJieraHusi TPYHTOBBIX BOJ (110 2 M) cokparuiauck moutd Ha 500 Teic. ra, wiu 6omnee
YeM Ha TPETh, & CUIIBHO U CPEeAHE3aCOEHHbIX 3eMenb — Ha 100 Thic. ra, nim Ha 12
npouentoB (IIpaBga Boctokay. 17 auBaps, 2015 . C. 2).

N3ydenuto Bompoca 0 «kpuTHdeckor ryoune ['By mocBsTiiiv cBou TPyibl
B.B.Eropos, A.H. Koctsikos, A.I. Bnagumupos, JI.M. Kar, .M. Paxum6baes, 1.K.
Kucenes, M.A. [Tankos, A.E. Heposun, b.I'. [Tanun, N.B. Ca6onpu, T.I1.JIantena,

B.A. Kosna, A.P. Pamazanos, B.H. Haconos, JI.B. KupeiiueBa u ap.
Haunbonee peasbHBIN TyTh €10 PEIICHUS — OI00P ATATOHHBIX YYaCTKOB U
OTIPEJICIICHNE «KPUTUYECKOTO HHTEPBaJa TITyOMH» Ha OCHOBE (DAKTHUECKUX 3HAHUHN
o nerctByronux paxropax. [IpakTnuecku KpUTUUECKU UHTEPBAJ TIIyOUH
HanOoJee MPOCTO ONPEACIIUTD CIAEAYIOIIUM CIIOCOOOM. B paznuyHbIX TOUKaX
UCCIeyeMOM IIOIIA M OTOMPaIOT IPOOBI TPYHTOBBIX BOJI, OCPEIHEHHBIE MPOOBI
MIOYB Y 3aMEePAIOT IITyOUHBI 3aJieraHusl ypOBHS IpyHTOBBIX BoI (YI'B) u
OTPENEINSIIOT MUHEpaIU3aIuio Boj (r/kr). [Ipy TOM UCMIONIB3YIOT COOTHOIICHUE:

M

»(4.1)
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rne M, — MuHepanu3auus BOJbI,
C — conecopiepkaHue B OYBAX.

AHaJIN3 METMOPATUBHO-THAPOIOTHYECKOTO COCTOSIHUSA 3€MEIIb MECTA
OnpoOOBaHMs TO3BOJIMII BBISBUTH, YTO IpH 3HadeHusax K, = 1,5 B maHHOM TOUKE
YI'B cooTBeTcTBYeT KputHueckoil riryoune. [locime aToro MoCTpoeH rpaduk 3a
BUCHUMOCTH KPUTHUECKOUN NTyOMHBI OT MUHEPAJIU3ALUA TPYHTOBOM BOIBI JIJIS FOTA



VY30ekucrana. [1o qaHHBIM 3TOT0 rpaduka OCyIIECTBICHO ONPEIEICHHE
MHTEPBAJIOB KPUTHUECKUX TTyOuH 3ajieranus ['B mis peruona.

OCHOBHBIM (paKTOPOM JIeTpaallii Ha3eMHOM 9KOCHUCTEMBI SIBISIETCSI BTO
PUYHOE 3aCOJICHUE OPOIIIAeMbIX 3eMelhb. M3BecTHBIE crTocOObI A3 (HEKTUBHBI IPU
060prOE ¢ BTOPUUYHBIM XJIOPUIHBIM WIIH XJIOPUAHO—CYIb(GATHBIM 3aCOJICHUEM TTOYB
U TpyHTOB. OHAaKO 3TU cloco0bl HEAPPEKTUBHBI WIH MAT03((HEKTUBHBI PU
COZIOBOM 3aCOJICHHH U OCOJIOHIIEBAHUH TIOYB.

[TpoGiema comoBOro 3acoyieHust MOYB ObLIa B MPOIIIOM HEIOOIICHEHA.
N3ydyenHocTh reorpaduu ¥ TEOXUMHUH 3TOTO SIBJICHUS Ha CYIIIE €llle HeJOCTAaTOuHa
(B.A. KoBpa, 2008). {11 MHOTHX OpOIIIA€MbIX PaHOHOB MUpaA YCTAHOBJIEHO
BO3pacTaHue MIETOYHOCTH, TIOSBICHUE COIOHIIEBATOCTH U HOPMAIBHBIX KapOoHa
TOB MOCJI€ MPOMBIBKU. OCOJIOHIIEBaHUE TIOYB HAOMIOAAETCS MIPH MOIHUBE KaK
npecHoi (konuuecTBo coneit <0,5r/1), Tak u cnaboMunepanuzoBannoii (0,5...1
r/n) Bogoit (M.I1. Kpyxxunun). Bce 3To, BMecTe B34T0O€, BBIIBUHYIIO MTPOOIEMY
MPOUCXOXKICHUS U MEJIMOPALIMU TIOYB COOBOTO 3aCOJICHUS HA OHO U3MEPBBIX MECT
B Mupe. OCOOEHHO CHIIBHO 3TO MOKET MPOSBIATHCS B YCIOBUAX apUIHOTO KJIMMaTa
(A.K. Anansn). /s 60ps0bI ¢ COOBBIM 3aCOJIEHUEM OOBIYHO PEKO MEHTYEeTCS
NPUMEHSThH PA3TUYHbIE XUMHUUYECKUE METUOPAHTHI, PHIXJICHUE U IPYTUE
TEXHOJIOTHH.

3amaueit pazpadboranHoro crnocoba (Ilarent PY3 Ne IDP 04470) sinsiercst He
TOJBKO  TOAABIEHWE COAbl, HO M  OJHOBPEMEHHOE yla0OpeHue MOoYB
COJOTIOAABIISIIONIUM MenropanToM. [locTaBneHHas 3amada pemiaeTcss TeM, YTO B
cnoco0e paccojeHusi MOoYB IMyTeM HMX OOpaOOTKM XMMHYECKUM MEJTUOPAHTOM B
KaueCTBE TAaKOTO COBMECTHO WJIM pPa3[elIbHO HCIONB3YIOT HUTPAThl KaJbIus,
MarHus, >kenesa W Oapusi, a HEOOXOAMMYIO /03y MEIHOPAHTa ONPEACISAIOT IO
3aBUCUMOCTH:

J,=AxK/C (4.2)

rae /[, — NoTpeOHOCTh B MEIMOPAHTE, T/Ta;
A — conepikaHue CObl B METHOPUPYEMOM CIIOE, T/Ta;
K — xo3¢dunreHT, 3aBUCAIINNA OT BU/Ia KATHOHA,
C — KOHIICHTpAIMSA MEJIHOPaHTa B JOJIAX SIUHUIIBI (C YIETOM BOJIBI paCTBOPA U
KPUCTAJUTM3ALUOHHOM).
[Tpu rcTOIB30BaHUH TIPEATIAraeMOTO CIIOC00a MPOTEKAIOT PEAKIIUY THTIA

Na,CO;+M(NQO;),=MCO;+2NaNQO;, (4.3)
rne M — nByxBasnieHTHbIe KaTuoHbI Ca, Mg, Fe u Ba.
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Coma mpu 3TOM TIOJTHOCTRIO MTOAABIIETCS] © HOBOOOpAa3yeTCss HUTPAT HATPHSI
(NaNO; — unnuiickas cenurpa), KoTopasi, Kak U3BE€CTHO, SIBJISIETCSI a30THBIM
yI0OpPEHUEM U XOPOIIIO YCBAUBAETCS PACTCHUSIMHU, B TOM YHUCJIEC XJIOMYATHUKOM.
Peanuzanus mperaraeMoro croco0a MOATBEPXkKACHA dKCIIEPUMEHTAIBHO. B



AKCIIEPUMEHTE MCIOJB30BaH OCOJIOHIIOBAHHBIM Cepo3eM, OTOOpaHHBIM Ha TOJSAX
xo3siictBa uM. «HaBpy3» Jlenayckoro paiiona CypxaHAapbHHCKON 00JacCTH.
[Ipennaraemsiii cioco0 pemiaeT ABYEAUMHYIO 3a7adyy - BHECEHHE B MOYBY a30THBIX
yIO0OpEeHU# U COYeTaHUe ITOTO MPOIEecca C COMOTOABICHUEM.

Kak n3BecTHO, Mponecc Ype3MEPHOTO MOBBILICHHS BIaXKHOCTU U MUHEPAJIN 3allUN

B 30HE ad’pallvu, UJAET 3a CYET PE3KOT0 MOIHITHS YPOBHS MUHEPAIU30BaH HBIX

IPYHTOBBIX BOJI YEPE3 TUAPOre0IOrnYecKre OkHa. B moj00HBIX yCIOBUSIX
MPEAOTBPATUTH 3TH HETATUBHBIE SIBJICHUS MOXKHO, HAIIPUMED, ITyTEM HX U30JIALINH.

W3BecTHBI pa3nuyHble CHOCOOBI  CO3JaHUsl  MPOTUBOGUIBTPALIMOHHBIX
SKpPaHOB B IpyHTax. Yamie BCEro B HUX BBOIAT Pa3jIUYHbIE XUMHUYECKHE PEATEHTHI,
YMEHBIIAIONIME TMOPUCTOCTh U MPOHUIIAEMOCTh mopona (mareHTtsl Dpanmuum No
2.226.854 u Ne 2.230.209; marent CIIA Ne 3.772.893; C.JI. BoponkeBuwu,
JILA.EBnakumoBa). OCHOBHOM HEIOCTATOK ATUX CIIOCOOOB COCTOUT B TOM, YTO OHHU
HE TMO3BOJISIIOT CO3/1aTh MPOTUBOMDUIBTPALIMOHHBIA 3KpaH Ha 3apaHee 3aJaHHOU
r1yOuHe.

[Ipennaraemoe pelieHue sIBIsSETC TEXHUYECKOM METMOPALMEN TPYHTOB HA
opouaeMbix 3eMiisX (aBT. cB. No 1659445). OcHoBHas 1eIb — CHUKEHUE TPOHUIIA
€MOCTH TPYHTA MPU OJJHOBPEMEHHOM CHIKEHUU TPYIOEMKOCTH padoT 3a cueT
COKpaleHHUs KOJTMYECTBAa HAarHETaTeNIbHBIX CKBaXXUH. CyITHOCTD croco0a
3aKJIF0YAETCS B TOHMKEHUU YPOBHS TPYHTOBBIX BOJ 0 3aJaHHOMN TTyOUHBI C
OJTHOBPEMEHHBIM HAarHETAHUEM B TPYHT allETOHOBOTO PACTBOPA OJIUTOATOKCH
OopraHo (XJI0op) cuJIoKcaHa Ipu cooTHoIeHuu ¢ aretonoMm (0,3 - 1):1. KomnuectBo
peareHTa OnpeaeIisitoT B 3aBUCUMOCTH OT BEJIMYMHBI 3aKPETUIIEMOU TIIOIAIH,
3a/IaHHOM MOIIIHOCTH 3KpaHa U MOPUCTOCTHU IpyHTA. JlaHHBIN CIIOCOO UCIIBITAH B
71a00paTOPHBIX U MOJEBBIX yCIOBUAX. J[a’ke TPH COOTHOIIIEHUH alleTOHA U
opra"ocuiniana 1 : 0,1 nponuniaeMocts cocraBuia 0. KonuuecTBo pearenta npu
cootHomieHnu 1:1 cocrasuno 100 kr.

B 30He opoiraemoro 3emieAenus 3HAYUTENBHO  PaCIpPOCTPAHUIIACH
uppurannonHas 3pos3us. B CypxanaappuHCKOW 0o0macTu — oHa HaOIIOmaeTcss Ha
57% opomaembix 3emens (B.E.Uy6, 2006), a B Kamkanapeunckoit — Ha 32%
(159748 ra) (M. Tomky3ueB u ap., 2007).

HccnenoBaHusM 10O TMOBBIICHUIO CONMPOTUBISIEMOCTH TMOYBEHHOTO MOKPOBA
UPPUTAIIMOHHON 3pO3UM UM TOBEPXHOCTHOMY CTOKY TIOCBAIIECHBI PabOThHI
I[.E.Mupuxynassr, B.H. lenpuna,  M.C.I'puropoBa, = M.C.Ky3HenoBa,
E.B.[TonyskroBa, FO.I1. [TonsixkoBa u np. OcoOeHHO 3TOT MpoLiecC MPOSBISETCS Ha
TUTICOHOCHBIX ~ PAaBHUHHBIX T[IOYBAaX, IUIOIIAJb KOTOPBIX IO pecnyOnuke
HacuuThkiBaeTcs B 291469 ra. B Kamkanapeunckoii oonactu (0osnee 20 ThIC. ra) 3TO
3emin Humranckoro, wactnuno Kapmmuckoro, ['y3apckoro u Kacanckoro paioHOB.
B Cypxannapbunckoii oonactu (48874 ra) semuin AnteiHcaiickoro, lypuuHckoro,
Kymkypranckoro u boiicyHCKOro paiiOHOB.
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3amaueit mnoneBbix AkcrnepuMeHTOB (1983-1986; 2000-2001) sBusmock
onpejeneHe 00beMOB MHTEHCUBHOCTM W JUHAMUKH CMbIBA Ha THUIICOHOCHBIX



noyBax xo3saicTB Nel, 4a Hwumanckoro (u3BmwiMcTbie 0O0pO3Abl 0€3 BHECEHMS
muHepanoB) u «llypran» ['y3apckoro (M3BWIKCTbIE OOpO3AbI C BHECEHHEM
BCITYYCHHBIX TIEPIUTA, KAOJWHWUTA, OEHTOHHTA W BEPMHUKYINTA) paiOHOB
Kamkanapeunckoro 0OacceiiHa, a Takke pa3paboTka MOJIEPHU3MPOBAHHBIX
IPOTUBOAPO3UOHHBIX TEXHUYECKUX pelleHud. JlaHHbIe ydYacTKM B  II€JIOM
XapaKTEepHbI Il BCEH TEPPUTOPUU PETUOHA IO TUIICOHOCHOCTH M  YCJIOBHIO
penbeda, TrHe BO3MOXKHO pa3BUTHUE TMPOLECCOB HMPPHUTAMOHHON  3PO3UH.
PernipezenraruBapiM ykioHOM BbIOpaH 0,02. TlonauBbI MPOBOAMINCH pacxojaMu
Bonbl 0,1; 0,2; 0,3 1/c, rae ObLIN BBISBICHBI 00IIME 3aKOHOMEPHOCTH.

N3BecTHbIE cOCOOBI PEKOMEHIOBAaHBI I OINPEACIICHHBIX IOYBEHHBIX WU
reoMop(oJOrnYecKuX yclIoBUM. 3agadeld pa3pabOTaHHOIO TEXHUYECKOTO crocoda
ABJISIETCSL MOBBIILIEHNE 3PPEKTUBHOCTH HCIOIb30BAHUS BOIHBIX PECYPCOB IyTEM
CHUKEHHS 10 MHUHHUMYMa OPOCHUTEIBHOW HOPMBI, CPOKOB IOJMBA, YTO MO3BOJIUT
OPEeOTBPATUTh HWPPUTALMOHHYIO 3po3ul0 U Ccy(pQPo3moHHBIE TpOLECCHl Ha
PABHUHHBIX TUIICOHOCHBIX MTOYBAX.

[locTaBneHHas 3ajada pemiagach CIEAYIOUUM CIIOCOOOM: COBMECTHO C
MIOCEBOM BHOCST TMPUPOJHBIE MEIUOPAHTHl (CHIMy4YHE€) — MOHTMOPWIJIOHUT,
OCHTOHUT, KAOJUHUT, BEPMUKYIUT WM TepiauT. [IpuueM mnepen BHECEHHEM HX
BCITyUHBAIOT OOXHroM Tpu Temmeparype 700-1000°C ¢ mocnemyrommm
npoOneHueM a0 pasmepa (amamerpa) rpanyn 5,0-10,0 mm. J[aHHbIE MUHEpasbI
HCITOJIB3YIOT CAMOCTOSITENBHO UM B CMECH.

BropsiM sTanom paboThl SBISETCS PETYIUPOBAHUE YKIIOHA MYTEM Hape3Ku
U3BWIMH 10 JHY O0po3sn. [lo sxcnepruMeHTanbHbIM JaHHBIM, OPOCUTEIbHAS HOPMaA
XJIOMMYATHUKA HA TaKHX TOYBAX TPH OOBIYHOM MONMBE AocTHTaeT 20 ThIC. M /Ta.
JlaHHO€ MpeUIOKEHHE CIIOCOOCTBYIOT CHIDKEHHUIO JTOM HOPMBI 32 CYET
YMEHbUIEHUS!  (U3MYECKOrO  HWCHApeHUuss W HHQWIBTpAUUU  I[OCPEACTBOM
MaraHuW3UpOBaHUsl MOJUMBHOW Biaru. B skcrieprMEHTE COBMECTHO HMCIOJIb30BAHBI
KAaOJIMHUT, OCHTOHUT U BEPMHKYJIUT B Tmpornopuuu 1:1:1 B xommuectBe 1 kr Ha 1
NOTOHHBIA METpP W3BUIMCTOM OOpo3abl. JlelcTBHE mepauTa U MOHTMOPHIIJIOHUTA
UJEHTUYHO. Pe3ynbTaThl 3KCIEpUMEHTAa MO3BOJIMIIM BBISIBUTH, YTO MPUMEHEHUE
HOBOTO CIOCO0a MPAaKTHUYECKH B JBa pa3a YMEHbBIIAET CPOKH TOJMBA, & TAKXKE
MOJTHOCTHIO HUCKIIIOYAET WPPUTALMOHHYIO 3pO3UI0 U MOsiBIeHUE CY(h(HO3HMOHHBIX
BOPOHOK.

B nsToit mase aucceprannn « JKCNepPUMEHTATbHO-TEOpeTHYeCKoe
000CHOBaHHE KOMILJIEKCA A/IalITHBHO-MOAEPHU3UPOBAHHBIX T'MIPO3KOJIOTH
YeCKHMX TeXHOJIOTH /Il OBbIIEHUS BOAOYCTOMYMBOCTH APHIHBIX
TEPPUTOPHUIN» PACKPHIBAETCS CYIIIHOCTh TEXHUYECKUX PEIIEHUHN O
pauMoOHaIbHOMY MCIOJIB30BaHUIO MPUPOIHBIX BOA. B Hacrosiee BpeMs mpobdiema
PaMOHAIIBHOTO TPUPOIOIIOIB30BAHUS M OTMETUM, BOJIONIOJB30BAaHHUS, B ApUHBIX
peruoHax npeacTaBisieTcs 00Jee CI0KHOM, YeEM 3TO OBLIIO HECKOJIBKO AECATHIICTUI
Hazaz (M.I1. Ceunmos, 2005).
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Jlnst  TOBBIIEHUS BOJOYCTOMYMBOCTH, OJHUM M3 PE3EPBOB  SBISAIOTCS
noa3zemubie BoAbl. Emé B 1970 . H.H. Bepurun u I'K. AcnanoB ormeuanu, 4Tto
nenecooOpazHo  co3gaBaTh  noabeM  ypoBHS ['B 0 HWKHEM — WacTm
KOPHEOOUTAEMOTO CJIOS U OCYHIECTBISATH TaKUM 00pa3oM IMOA3EMHOE OPOIICHUE
3emMeb (CyOuppuraiuio).

WccnenoBanusa mokazanu, 4To HauOolsiee ONaronpUsATHBIMU YCIOBUSIMHU JUIS
storo obmagaror BepxHue [IBXP rora Y30ekucrana — 30Ha MPECHBIX TPYHTOBBIX
BOJ (ca3oBas 30Ha). [To MHOrONeTHUM NanHbIM (1965-2010), MuHEepanu3anuss BOJIbI
B KOJUICKTOPHO—JPEHAXKHOW CETH BEPXHUX PalOHOB HM3MEHSAETCS B IMpejaeliax
0,3-1,8 1/1. B TOXE Bpems, Kak TNoOKazaj aHalu3 JauHamuku ['B  peruowna,
HaOIIOAaeTCsl UCCYIIEHHE 30HBI a’panuu. BogooOecneueHHOCTh 3TUX PallOHOB B
MasioBogHble roabl (1925, 1926, 1927, 1941, 1986, 2000, 2001, 2011, 2015)
KoJie0ercs B npeaenax 52-67%.

Jns ynpasnenust ['B pa3paboTano ycTpoHCTBO ¢ pacdeTHOM (hopmyson mpo
pe3u Bonocnuba (puc.S.1). Onu BHeApEeHBI HAa KouiekTope «Akpadamny (1990) u

kaHaje «Anpym» (2013) Kamkanapsuackoro 6acceitna (aBT.cB. No1491953,
1656053).
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5.1. PacyeTHas cxemMa yCTPOMCTBA JAJISl PEeryJIMPOBAaHUA CTOKA |-1peHa;
2-BOIOCMB (WM MOPOT U3 IUIMTHI WM METaJuIa); 3-Ipope3b; 4-11UT; S-IIapHUPSI;

6-racutenb CTOKa; Hp,i-ypOBEHb TPYHTOBBIX BOJ MNPU CBOOOIHOM JBMIXKEHWU BOJBI B JPEHE;
H,p»>-ypoBeHb TPYHTOBBIX BOJI IpH COOpYXeHWH ycrporcrtsa, H,, - WHTEpBan KpuTHYeCKon
FJIy6I/IHI>I 3aJICTAHUA TPYHTOBBIX BOI; P- TUAPOAVMHAMUNYCCKOC HAaBJICHUC, Hl — YPOBCHBb BOJLI B

JpeHe Tpu CBOOOJHOM JBMXKEHHMU MOTOKa; H, — ypoBeHb BOJBI B JIpeHE MpPU COOPYNKEHUHU
YCTPOWCTBA

YuuThIBas HE3HAYUTEIbHBIC YPOBHU BOIBI Npu cBoOoaHOM nwxenuu (H,), a
TaK)Ke ONBIT OTHAEIBHBIX HccienoBarenelr (P. BaramoB), ycTaHOBIIEHO, YTO IS
pPEryIUpOBaHUS JIPSHAKHOTO CTOKAa TNpueMieMo ycrpoilictBo «Kackagy Ha
MaKCHMaJIbHOM PaCcCTOSIHUH JIPYT OT Apyra. Pacuér Mexay BomocInBaMu
BBITIOJIHACTCS 10 (hopMmyIie:

H

L (5.1)



7€ 1 — YKJIOH MOBEPXHOCTH BOJIbI IPU CBOOOTHOM JIBUKEHUU WJIU JTHA JPEHBI,
H, — ypoBeHb BOJIbI B CTBOPE MPU COOPYKEHUU YCTPOICTBA.
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CyOuppuraiidio MO)KHO PEKOMEHI0BATh U JUIS MOANMMUTKUA O3UMOM TIIESHUIIBI
npu clla0OMUHEPaATU30BaHHBIX (MeHee 3I/7) TpyHTOBBIX Boaax. TakumM oOpaszom,
BO3MOHO OCYILECTBICHUE YIPABICHUS MTOA3EMHBIMHU BOJIAMH.

OnHMM W3 JOMOJHUTENBHBIX BOAHBIX PECYpCOB SBISETCA YITy4IlIeHHE
KauecTBa KOJUJIEKTOPHO-APEHAXKHBIX, TOA3EMHBIX H O3EPHBIX BOJ IyTEM
nemuHepammzannd. Oxomo 40% Boael B LleHTpanbHO-A3HAaTCKOM PETHOHE,
3a0paHHON M3 MUCTOYHUKOB, y9aCTBYET B (hOPMUPOBAHUH JAPEHAKHO-COPOCHBIX BOI
(A.KapumoB u gp.). HeobxomumocTh JeMUHEpaIW3allid COJICHBIX BOJ| OTa
VY30ekucTaHa TUKTYETCS U TEM, UTO HaJInuue npecHbIX (10 1,0 1/11) moa3eMHBIX BOJ
B pernoHe He3zHauutenbHO (B CypxaHmapsuHckoM — 29,14, B KamkagapbuHcKOM
-15,6 m’/c) mo cparennio ¢ deprancknm (111,4 v’/c), TIpuramkentckum (90,8
M’/c) u 3apadmanckuM (46,4 M’/C) THAPO TeoTorMyecKUMH paifoHamu (A.A.
AbupoB u np., 2003). Kak ormeuator B.A.bopuco u ap. (2002), konu4ecTBo
IPECHBIX TUTHEBBIX TMOJ3EMHBIX BoA B  Y30ekucrane 3a 30 jer (1965-1995)
yMeHbIIUIOCH ¢ 471 no 294 M>/C | CTaso CoCTaBIATh 34% BMecTo 56% OT 00mIeit
BEJIMYMHBl PECYpCOB TOJ3EMHBIX BOJA C  MHHepainu3auue 5 1/m1 u Oosee.
KonnuecTBo e nocneqHnx J1ake HECKOIBbKO BO3pocio ¢ 844 no 853 M/c.

Jlist neMuHepanu3anuu Boa u30paHa razoruiparaas Texnonorus. Huskas
SHEPro€MKOCTh 0A3UPYyETCsl HA TOM, YUTO OCHOBHOM MPOIIECC MPOTEKAET B TEMIIE
parypaom uaTepsane 0-10°C. Ipemtoraemas Texnonorus (Ilarent PY3 Ne IDP
04339) BxiroyaeT MoJIy4yeHUe ra30BOro rujpara npu KOHTAKTUPOBAHUHU rasza
ruapaTo-o0pazoBaTesis ¢ BOAOW, BBIACIICHUE KPUCTAIIJIOB TUIpaTa, UX MPOMBIBKY U
pasyiokeHue ¢ o0pa3zoBaHUEM MPECHOM BOJIBI M ra3a, MPUUEM B Ka4eCTBE rasza
ruAparooOpa3oBarelisi HCIOJb3YIOT PACTBOPUMBIN B BOJIE a3 — ABYOKHUCH YTIIEpOa:
06pa3oBaHKe THAPATa OCYIIECTBIAIOT B MHTEpBane Temneparyp 275 - 179°K npu
naenenusix 1400  -2500 kIla. ®opmyna ruapara JByOKHCH yIiiepoaa
VU3MEHSIETCA OT " CO,6H,0 " nmo CO, 17H,0 (npu naBnenusx go 70 MIla).
Pa3zpaboTtanHas cxeMa yCOBEpIIEHCTBOBAHHOM YCTaHOBKH (puC. 5.2) OTIMYaeTCs
TEM, YTO B Ka4€CTBE UCTOUHUKA JJIs1 0Opa3oBanus rugaparoB CO, mpeamnoaaraeTcs
HCII0JIH30BaTh CXKATYIO O] JABJICHUEM WM CKMDKEHHYIO JIBYOKHCH yIJIepoa, 4To
CYILIECTBEHHO YIPOIAET KOHCTPYKIHIO. Elle olHa 0COOEHHOCTD MPEI0KEHHON
MOJIEPHU3UPOBAHHON TEXHOJIOTHH — €€ YHUBEpCANbHOCTh. [ToaTOMY
JEMUHEPAIU3AIUU MOTYT OBITh TIOJIBEPKEHBI TTOJI3EMHBIE, KOJIJIEKTOPHO
JpEHaKHBIE, O3E€PHBIC U MHBIE CTOYHBIC BOJBI BECbMa IIMPOKOTO CIEKTpa MoKa3a
teneil: pH 3 - 12; munepanuzanuu — ot 2-3 10 200-300 r/n1. TexHonmorus obnagaet
CEJIEKTUBHOCTHIO, T.€. IPHU PA3TUYHBIX TUIAX 3arPSA3HEHUN — KAK HEOPTaHUYECKHIA,
Tak 1 oprannyeckuii. KoHeuHbIM MPOIYKTOM JeMUHEPAIU3AINH SBISETCS TpecHas
Boja. ['apaTHas TeXHOJIOTHUS MPeayCcMaTPUBAET CIAEAYIOIINE TPEOOBaHUS K HEM:
pH 6,8-7,5; cyxoit octarok — He Bbiie 1,0-1,5 r/11; o XumMuyeckomy,
OaKTepHAIIbHOMY COCTAaBY, COACPKaHUIO B3BeCel U (PM3MUECKUM CBOMCTBAM BOJIa



COOTBETCTBYET JICUCTBYIOIUM HOpMaTuBaM. [IpoekTHas MOIITHOCTh
MPOMBIIUIEHHBIX YCTAHOBOK JieMuHepanu3auu Bog ot 50 1o 500 M/
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Kak ormeuaer H.P. XampaeB u ap. (1997), «nepen yu€HbiMu B pa3paboTKe
CIIOCOOOB PKOHOMHUHM BObI OTKPBIBAETCSI MIUPOKOE mojie AeicTBuil. OHO U3 HUX
O0opb0a ¢ ucnapeHuem». J[aHHBIE THUAPOJOTHMUECKUX HAOIIOJECHUM MOKAa3bIBAIOT,
YTO MPOUCXONAINEE IMOTEIJICHUE KIUMara TMpOsBIsAETCS B BHUAE HW3MEHEHUS
KOMIIOHEHTOB BOJHOIO 0OajaHca TEpPUTOPUNA: YBEIUUMBACTCS HCIApEHHE C
nonctunaronieit nosepxnoctu (B.E. Uy6, 2007). CnemyeTr OTMETUTBH, 4YTO
a’pPUPOBAHHOCTh W BOJAOYAEPKHUBAIOLIAs CIIOCOOHOCTh IIOYB CTaja 3aaadyeit
cerogusimiHero AHs. OTOeNbHbIE Y4Y€HbIE MPEMJIaraloT MPUMEHSTh MOJUMEpPHbIE
TUAPOTENU IS TOBBIMIEHUS BOAOYAECPKHUBAIOIIEH CIOCOOHOCTH W TUIOAOPOIUS
noyB (A.T. Canoxunaunos, 2004). OnbIT UCHOIB30BaHUS MPUPOJHBIX MUHEPAJIOB
€lle HEJIO0CTATOYHO M3YyYEeH M PacHpoCTpaHEH Ha tore Y30ekucraHa. OmHAKO €ro
BHEJIPEHUE B CEIIbCKOE XO3AMCTBO MEPCIEKTUBHO. BaKHOM COCTAaBHOU €ro 4acCTbhIO
SABJISIETCA SKOHOMUYECKUH, JHEPTETUUECKUM U SKOJIOTUYECKUIN ACTIEKTHI.

Pazpaboran croco6 wmenumopanmu nouB  (Ilarentr PVY3 No  4539),
BKJIIOUAIONIMNA BHECEHHWE B IMIOYBY MPHUPOAHOTO MEIHMOPAHTa, HarpuMep
BEPMHUKYJIUTA, TMOIVIOMICHHBIM KOMIUIEKC KOTOPOTO MPEABAPUTEIBHO HACHIIIEH
KaJIbLIUEM, WU TOCJIEAYIONIEE MEXaHUYECKOE IMEePEMEIINBAHUE TOYBbBI, MPUYEM
nepesl BHECEHUEM B MOYBY BEPMHKYJIUT BCIYYHMBAIOT OOXKUTOM MpPU TEMIIEpaType
700-1000°C ¢ mocnemyrommmM apobienreM. Kpome Toro, B KauecTBe MPHUPOIHOTO



MEJTHOPAHTA B II0YBY BHOCST BCITyYEHHBII 00KUroM mpu Temmneparype 900 1100°C
NEPIUT, KOTOPHIA KCIOJIB3YIOT CAMOCTOSATEIBHO WM B CMECH ¢ BepMUKyIUTOM. C
Y4€TOM MECTHBIX BO3MOXKHOCTEN MOXKHO TaKkKe MCIOJIb30BaTh
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KaoJIMHUT U OeHTOHUT. Teruodusnueckuii 3pPext 100aBOK BCITyUSHHBIX
BEPMUKYJIUTA U NIEPIIUTA K IOYBEHHOMY CJIOIO U3yY€H SKCIEPUMEHTAIBHO.
UccnenoBanus mokasajiu, 4To 100aBKa BCIIyYEHHBIX MEJIMOPAHTOB MPAaK TUYECKU B
JIBA pa3a CHMYKAET TETUIOMPOBOIHOCTD MOUBBI (TIpH OOJIbIIIEH MOIIHOC TH CJIOS
MenuopaHTa Terodpuzndeckuit 3¢ exT Oyaer BeipaxeH eile o6osee sspko). [Ipu
sTOM Haubonee apdexkTuBHa Pppakuus ¢ pazmepoM rpanyin 0,1-5,0 mm.
Bcnydennble MenTuOpaHThl, KPOME TOTO, CIIOCOOCTBYIOT 00JIee MOJHOMY  YIaJICHUIO
KapOOHATHBIX COJIEH U TOBBIIICHUIO COA0YCTOMYMBOCTH MOYB. ITO JOCTUTAETCS 32
CUEeT TOT0, YTO BCIyYEHHBIE BEPMUKYIIUT U NEPIUT 001a1at0T OoJiee BHICOKOH
0OMEHHOM €MKOCTBIO TI0 CPABHEHUIO C HEBCITYUYCHHBIMH. OTBIT MPUMEHEHUS
MeJIMOpaHTOB (KaonuHa U nepiaurta) B xo3gaiictBe “Lllypran” ['y3apckoro paiioHa
Kamkanapsu mokasan cymecTBeHHbINH 3 (HEKT UX Ha pOCT 36pHOBBIX KynbTyp. [Ipu
ATOM Ha OOBIYHBIX PsAJIax BbICOTA B HECKOJIBKO pa3 (20-30 cm) MeHblle, YeM Ha
ONBITHBIX Y4ACTKaX. ECTECTBEHHO, 3TO IPOU3OIII JIO 33 CYET YBEIUUECHUS
BEreTallMOHHOrO nepuoaa Ha 10—15 nHeil, yTo MOBBICWIIO ypOKaHHOCTH
KOJIOCOBBIX Ha 25-30%.

[IepCreKTUBHO MCIIOIB30BATh MEIMOPAHTHI IPU KalleJIbHOM OPOILIEHUH Ca/IOB
U BUHOTPAAHUKOB. J[l03bl 1 opHoneTHuUx pacrenud — 50-100 M /ra, ms
MHOTOJIETHUX — BJIBO€ OOJbIIE, UX CJIeAyeT BHOCUTH mpumepHo 1 pa3 B 10 jerT.
Bo-niepBbIX, OHM YMEHBIIAIOT (PU3UUYECKOE HCIIAPEHUE, BO-BTOPBIX, aOCOPOUPYIOT
BJIary W CHUXAIOT (PUIBTPAIMOHHBIC CBOMCTBA MOYBO-TPYHTOB 30HBI a’panmu. Kak
U3BECTHO, IMIABHOE IMPEANOI0KEHUE B PyKOBOACTBAX OCHOBBIBAETCS HA TOM (pakTe,
yTo He MeHee 15% uCnoJIb30BaHHOW BOJBI ISl OPOIICHUSI MTPOCAUMBACTCS HIKE
kopHeBol 30HbI (K.K. Tanmxu, @. Kapamxu). [loaTromy, mOMUMO MOBEPXHOCTHOTO
UCIIOJIb30BAHMSI, MEIMOPAHTHI HEOOXOAMMO pa3MeIlaTh Ha OMpPEIeICHHON TITyOuHe
(mo 50 cM) c 1enpr aKKyMYJISIIMM BBIMABIICH Biaru U nomaHumarommuxcs I'B 3a
cyeT cyOuppuraly W TIOCTENEHHOM OTAaYud C PACTBOPEHHBIMU BIIEMEHTAMHU
KOPHSIM PaCTEHHM.

B mecroii mmaBe puccepranuu  «JKOHOMHYECKaaA 3PPeKTHUBHOCTH
BOAOYCTOMYMBBIX THAPOIKOJIOTHYECKHUX U MeJIHOPATHBHO-THIAPOJOTHYECKHX
pelIeHuii» JaHa SKOHOMUYECKAs OLEHKA KOMIUIEKCHBIM TEXHUYECKUM PEIICHUSIM.
IIpoBeneHHBIN KOPPEIALMOHHBIA aHAIN3 MEXIYy NPUOPUTETHBIMU HOHamu I'B u
oO1el MuUHepaIn3auuel CBUAETENBCTBYET O JOCTATOYHON JOCTOBEPHOCTH
(r>0,7), 4TO mMO3BOJISIET HA JAHHOM YPOBHE TOJBKO B OT/AEJBHBIX CIIy4asx
ONPENENATh UX MyTEM XUMHUYECKOTO aHAIN3a. DTU METOMAbI MO3BOJISIIOT €KErOJHO
3KOHOMUTH OKOJIO 117 MiH.cyM.

IIpu wucnonb3oBaHUM CIOCOOA PACCONEHHS IOYB COBMECTHO C COZAOIO
JABJICHUEM B TIOYBY BHOCHUTCS a30THOE YIOOpPEHUE B BHJE YWIMICKON CEIUTPHI
(NaNO;). Ilpu cpenueit HOopMe BHeceHuss 500 Kr/ra aMMHUAuHON CEIHUTPHI



(NH,NO ), pacxoasl coctaBisitoT 150,5 ThIC. CyM Ha Te€KTap, a Mpu y4E€Te opolia
4NUs3

embiXx 3eMenb B BepxHux [IBXP wu mogpaiione (267,2 Thic.ra), rae BO3MOXKHO
COJIOBOE 3acojieHue, pacxonbl coctaBiT 40,2 mipa.cyM. 1o skcrnepuMeHTaIbHBIM
JaHHBIM, JUISI pacCojeHUsl 1ra OCONOHIIOBAHHBIX MOYB HE0Oxoaumo 280 Kr cmecu

Mg(NO;),, Fe(NO;), u Ba(NOs),.
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Ha paBHMHHBIX TUIICOHOCHBIX MOYBaX MpPHU OOBIYHOM TIOJMBE 3aTPauvBACTCS
19 4., mpu U3BUIUCTHIX 1O JHY Oopo3gamM— 14 4., a Ipu MOJAEPHU3UPOBAHHOM — 9
4. DTO CMNOCOOCTBYET MOBBIMICHUIO MPOU3BOAUTEIHLHOCTH W CHHKEHHUIO 3arpar
Tpyda, a CJeI0BaTeIbHO HSKOHOMHOMY HCIIOJIb30BAHUIO BOJHBIX PECYpPCOB U
MOBBIIIEHUIO TIOAOPOIUS OPOIIAEMBIX 3EMETIb.

[Ipu BHeapenum ycrporictBa «Kackam» 4mciio moiMBoB cokpamiaerca B 1,5
pasza, OpOCHTENbHAas HOpPMa YMEHbIIAaeTcs Ha 1-3 ThIC.M’/Ta, MOTPeOGHOCTH B
OpOCHUTENIbHON BONE€ CHMkaercs B 1,5-2 pa3a. [7aBHBIMI SKOHOMMYECKHN TMOKa
3aTelib — YPOXKaMHOCTh XJIOMKa yBeluuyuBaercs Ha 1,5-3 m/ra. YCTpOHCTBO Takxke
BBITIONHSACT (YHKIIUIO THUIPOMETPUYECKOTO TMOCTa MO YYEeTy pacxoja BOMBI, B
HEKOTOPBIX CIy4YasX €ro MOXHO HMCIOJIb30BaTh Ha OPOCHUTEIBHOW M PEUYHOU CETH.
Buenpenue cyOuppurauuu COBMECTHO C TPaJAMIIMOHHOM TUIlepUppHUrainuei, 1act
BO3MOXXHOCTb OCYIIECTBIICHHS TIOJIHYIO UPPUTALIUIO.

VYnensHble 3HEpro3arparsl MpeajJaraéMou ra3orMAPATHOM TEXHOJIOIUU
cocTaBnsioT 2-6 kBT u/M’, uTo mpuMepHo B 10 pa3 HIDKE 1O CPaBHEHHIO C
U3BECTHBIMU TEXHOJOTUSAMU — aHajoramud W Ha 30-40% HuXe Mo CpaBHEHUIO C
texHonorueii CIITA (ITarenT Ne2904511, k. 21059). IIpu 5ToM cTommMocTh 1 M
JEMUHEPAIM30BaHHOM BOJbI COCTABJISIET MO HBIHEIIHUM pacitieHkam ot 220 go 720
CYM B COTIOCTaBJIEHUH CO CTOMMOCTBIO MTO/IaBa€MOM MTPECHOM BOBI MPOU3BOJICTBAM
— 1380 cym (2014). Dxoromus ot 1 M cocraBmser 660 -1160 cym. B mHacTosmee
BpeMsi Tosbko B KamkagapbuHCKOM OacceilHe (QyHKIMOHHUpYEeT 4 — KpYHHBIX
POMBIIIIEHHBIX MPEANPHUITHS, KOTOPhIe MOTPEONISIOT MPECHbIEe BOALL. B oOrieit
CIIOXKHOCTH TIPH TIOTpeONEeHHH OKono 370 MIH.M’TIPEeCHOH BOXBI  pacXomyercs
510,600 mapa. cym. Ilpu UCnONb30BaHUM JEMUHEPATU30BAHHON BObI €KETOIHAs
DKOHOMMS MOXKET COCTaBUTH OT 224,2 1o 424,2 mupa. CyMOB.

DxoHOMHUYECKUH A3PPEKT OT TEXHOIOTUH MEITMOPAIINH TTOYB cocTaBiseT 120 Thic.
cyM Ha | ra. CHMKaeTcs rnokasaresb UCIOJIb30BaHHUS MUHEPAJIbHBIX Y100pe HUI Ha
25-30 %, pu 3TOM 3K0HOMUS cocTaBisieT 18-20 Thic. cyMm ¢ 1-ro rekrapa.

[IpakTruecku Bce PEeIeHUsI NHHOBAIIMOHHBI JIJIs1 JAHHBIX YCIOBHIA.
Ocy1iecTBlIeHHE HOBBIX TEXHUYECKUX PEIIEHUH, HECOMHEHHO OyIyT
CIOCOOCTBOBATH YAYUIIIEHUIO, HE TOJIHBKO THAPOIKOIOTUUECKUX U METUOPATUBHO
TUAPOJIOTUUECKUX YCIOBHI, HO U COLIUAJIBHO - )KOHOMHYECKHX MOKa3aTeneil u
BOJIOYCTOMYMBOCTU PETMOHA B MEPUOJ] MUPOBOTO (DMHAHCOBO-3KOHOMHYECKOTO
KpU3HUCa U U3MEHEHHUSI KJIMMara.
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SAKVIIOYEHUE

1. Jns BBIABICHUS KOHKPETHBIX HETAaTUBHBIX THAPOIKOJIOTHYECKUX U
MEJTMOPATUBHO-TUPOJIOTUYECKUX IPOLIECCOB, HeoOxoauma nuddepeHumranms
TEPPUTOPUI Ha OCHOBE KOPPEIALMOHHBIX 3aBUCUMOCTEN MEXIY
BOJIONIOTPEOJICHHEM W BOJOOTBEJIEHHEM B OpOIIAEMOM 3E€MIICJIEIUN C YYEeTOM
UCTOPUYECKHU CJIOKUBIIMXCS AIMUHUCTPATUBHBIX T'PaHUIl C €IUHON MPUPOTHOMN
OCHOBOM, KOTOpPO€ SBJISICTCS TNEPBBIM  OMNBITOM  30HAJIbHO—PETHOHAIBLHOIO
palilOHUPOBAHUS B COBPEMEHHOW TEPMHUHOJIOTUU. JTO OAWH U3 BUIOB MPUKIATHOTO
reorpauueckoro paioOHNUPOBAHUS U 3aKITIOYAETCS B BBIICTICHUU TTPUPOTHO
BOJ1I0XO03sIICTBEHHBIX KoMILIeKcoB (ITBK).

2. Y4yuThiBas, 4TO XMMHUYECKHE THUIBI TMOA3EMHBIX BOJ (MO KiIaccupUKaUu
KypnakoBa-Bansimiko)  HawiydmmuMm ~ oOpa3oM  COMIacylTCs € TUIaMu
COJIEHAKOIIeHus B mouBax (mo kinaccudukanuu KoBnma), mais mporHo3upoBaHUs
COCTOSIHUS OpOIIAeMbIX 3€MeJIb apUHON 30HBI, (yHAAMEHTAIbHOE 3HAYEHUE
UrpaeT Teopus Meramopduszalud XUMHUYECKOTO COCTaBa BOJHBIX pecypcoB. OHa
MO3BOJISIET YTOYHUTH CJIOKHUBIIHUMCS HOHHO-COJIEBOM COCTaB BOJHBIX PECYPCOB
peruoHa.

3. Omgnoit u3 @QopM COBPEMEHHOTO OIYCTHIHMBAHUS  TEPPUTOPUIA
HEOOXOAUMO CYUTaTh MeTaMop(dU3alUI0 XUMHYECKOTO COCTaBa BOJ, KOTOpas
BO3pacTaeT B OOpaTHOM HaIpaBlICHUM (TATOTEET K TUAPOKApOOHATHOMY THITY) B
CIEAYIOIIEM MOPSAKE: MOBEPXHOCTHBIE W TPYHTOBBIE BOAbI BepxHero IIBXP —
rpyHToBbie BOnbI cpenHero [IBXP w mompaiioHa - rpyHTOBBIE BOJIBI HUKHETO
[IBXP. 210 sIBNsieTCS TEOPETUUECKONM OCHOBOM [JI1 MPOTHO30B HOBOTO 3aCOJICHUSA
(OconoHIIEBaHMS) TOYB TIPU OPOIICHUH. YCTAHOBIIEHO, YTO Ha JOKAaJIbHBIX
y4acTKax BO3MOXKHO IIOSIBIICHME COJOBOTO 3aCOJICHUSI B BBILICTIPUBEICHHOM
nopsnke (depes 3 — 5 7mer), T. €. K reorpadMyecKOMy CMEIICHUIO 30HBI
TUAPOKApOOHATHBIX TPYHTOBBIX BOJ B FOXKHOM M FOT0-3aaHOM HaIpaBICHUSIX

4. PazpaboTaHHbIE HKCIIEPUMEHTATILHO-TEOPETUUECKUM METOJIOM TIPUHITUTIBI
onpeznenenus H,,, ABIAIOTCA OCHOBOM 1711 000CHOBaHMS (D)YyHIAMEHTAILHOTO
CMBICIIa «KPUTUIECKOTO MHTEpBaja NIyouH 3aneranus» ['B o rmaBHOMY
METHOPATUBHO — THAPOJIOTUYECKOMY (PaKTOpy — MUHEpaIH3aIis TPYHTOBBIX BO/I.



5. C menpro npeAaoTBpalieHUsl IOYBEHHOM 3aCyXH U OCOJIOHLIEBAHUS 10YB,
HE00XOJIMMO MEHSAThH UIECOJOTHUI0 MEIMOPATUBHBIX, HPPUTALIMOHHBIX U PEYHBIX
CHCTEM ITyTeM BHEIPEHUS TEXHOJIIOTUU CyOUppHUranuu B npeaenax 2— 3 r/m obmei
MUHEpain3aluuu. Tak Kak KaueCTBEHHOE U3MEHEHHUE COCTaBa COJIEU B 30HE
a’palyuy Mpyu AJIUTEIBHOM IIPOMBIBHOM PEKHUME OpPOILIEHUS Ha (POHE €CTECTBEHHOM
Y MUCKYCCTBEHHOM APEHUPOBAHHOCTHU ITPUBOAUT K YCUIIEHUIO BBIHOCA HETOKCUYHBIX
coseil. JlaHHBIN TpOIIeCC aKTUBU3UPYETCS 3a CUET BBIMBIBAHUS Cyab(aTa KalbLus
(rurica), KOTOPBII NPEeNOTBpaIajl pa3BUTUE IPOLIECCOB OCOJIOHLEBAHUS.

DT0 TO3BOMWIO  pa3paboTaTh  MOACPHU3UPOBAHHBIE  YCTPOWCTBA IS
pPErylIupoOBaHUsl CTOKa C IEJbI0 BHEAPEHUsS CyOuppuUranuu MoCpeACTBOM
YIpPaBJICHHs] TPYHTOBBIMHU BOJAMU ITyTEM MPUIEPKUBAHUS IETIPECCHOHHON
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KpUBOW B MHTEpBaJle KpUTHUECKOM I1yOuHbl 3aneranus ['B. Ilpennaraercs Taxxke
HamOojee onTuMaibHas ¢opMyna pacdyera MPOpe3n BOAOCIMBA MW Kackaja
yCTpOUCTB. JlaHHBIE COOpYKEHHSI PEKOMEHIYIOTCS yCTpauBaTh TaKKe Ha
OPOCHUTEIIBHBIX CUCTEMAX U PEYHOU CETH.

6. OgHuM W3 KapJUWHAIBHBIX BAapUAHTOB pEIICHUS BOMHOW MpPOOJIEeMbl B
KOMMYHaJIbHO-OBITOBOM XO3SIUCTBE SIBJIIETCSI MCHOJB30BaHUE OOECCOJEHHBIX BOJ
IIPOMBIIUIEHHOCTBIO U CEJIbCKUM XO3MCTBOM. KOTOpO€ MOXHO OCYyIIECTBUTH Ha
OCHOBE pa3pabOTaHHOTO KOJIOTO—3KOHOMHUYHOIO CIOC00a IeMHUHEpaTu3aly BOI,
OCHOBAaHHBIW HA ra30TUAPATHON TEXHOJIOTHH.

7. [nga pemieHus IBYCIHMHOM 3KOJIOTO-MEIMOPATUBHOW 3aJa4u - ITOAABIICHUS
COJIOBOTO 3aCOJICHUSI B COUETAaHUU C OOpa30BaHMEM aA30THOTO YIOOpEHHUS
(unnmiickas  cenmutpa NaNO;), pexkoMeHIyeTcss pa3padOTaHHBIH  CIOCOO
paccoyieHus IOYB XUMUYECKUM MEITMOPAHTOM.

8. B mensx ymaydlleHUS MEIHOPAaTUBHO — THUAPOJIOTUYECKUX YCIOBUU
JIOKaJBHBIX 30H aj’paliuy, KOTOpOE€ MPOUCXOAMT 3a CUeT BBIKJIWHUBAHUSA (WU
MHQUIBTpallMM)  MUHEpalu3oBaHHbIX ['B  Ha  opomaeMblx — yyacTkax,
PEKOMEHYETCS CIIOCO0 M30JISIIMU TPYHTOBBIX BOJI B MpEJEIax r'uIporeosio
TMYECKUX OKOH, MPEOTBPALAIOIINN MOATOIUICHHE (MIIH UCCYIIICHUE) U 3aCOJICHUE.
9. 1nst ymeHbleHUs: (GU3NYECKOTO U YBEIUUYEHUSI MPOTyKTUBHOTO UCTIAPEHUS
(TpaHCcTIUpaIuio), yIyUIICHUS TUAPOIKOIOTHYECKUX YCIOBUM 30HBI a3pallui,
MTOBBIIICHUS 3aCYyX0yCTOMYHBOCTH, OO OMOIOTHYECKON aKTUBHOCTH,
HHEPTreTUYECKOMN CTIOCOOHOCTH, CBSI3aHHOCTH U IPOAYKTHUBHOCTH TOYB,
npeyioraeTcs pa3padoTaHHbIN cI0CO0 METHOpauy TOYB.

10. Jlns ocyiiecTBiI€HHs TOJTHONW BOTOOOOPOTHON TEXHOJIIOTHH B CXEME
KOMIUJIEKCHOTO UCIIOIb30BAHUS U OXPaHbl (MHTETPUPOBAHHOTO YIIPABICHUS )
BOJIHBIX PECYpPCOB, HEOOXOIMMO UCIIOIB30BATh Pa3pabOTaHHbIE CIIOCOOBI
cyOuppuranuu, 1eMUHepaaInu3aliil 1 MEIUOPALIIH.

I11. B mensx mnOpenoTBpalleHUs] HUPPUTALIMOHHOM HSpO3MHU HA PABHUHHBIX
TUIICOHOCHBIX MOYBAaX, TEOPETUUECKUMHU U MOJECBBIMU UCCIIECIOBAHUSMU BBISIBIICHBI
3akOHOMepHOCTH. OHU TMO3BOJIMJIM PEKOMEHJIOBATh MOJIEPHU3UPOBAHHBIN CIIOCOO
O00pBHOBI BKITIOUAOIIHM, COBMECTHO C TIOCEBOM CEIIbCKOXO35MCTBEHHBIX KYIBTYD,



BHECEHHE /10 HApE€3KHU U3BUJIMH 10 THY OOPO3/ibl HA MOBEPXHOCTH MOYBBI
IPUPOJIHBIE METHOPAHTHI (COBMECTHO WJIM Pa3esibHO) — BCIIYYEHHbIE 00KUTOM
BEPMUKYJIUT U (UJIM) NEPIUT, a TAK)KE MOHTMOPHIJIOHUT, OEHTOHUT U KaOJIMHHT.
12. BoisiBIE€HHBIE 3aKOHOMEPHOCTHU U pa3pabOTaHHBIE YCOBEPILICHCTBOBAHHbIE
TEXHUYECKUE PEKOMEHJAUU PEKOMEHAYIOTCS Ui BHEAPECHUS B UACHTHUYHBIX
apUIHBIX palilOHaX MUpa.
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INTRODUCTION (abstract of doctoral dissertation)

Topicality and relevance of the dissertation theme. Water is the main
limiting strategic resource in arid areas that determine the development of all
sectors of the economy. Addressing issues of water supply has become an essential
and complex contemporary scientific-technical problem, as «...coming to 2030
global deficiency of water resources in the planet will reach to 40 %...Global
consumption of water in 2050 will increase up to 55 % »'. Population explosion
and intensive development of economy intensifies shortage of water resources.
Especially, that applies to areas with limited natural water resources where stable
development depends on water transboardered rivers.

In this regard, during the years of independence, the leadership of the
Republic of Uzbekistan adopted a number of decisions to address the urgent
problems of the country. «Water is considered as one of the main causes of climatic
changes. Fighting against escalating risks and uncertainties of natural disasters is
essential for elaboration of methodic and effective mechanisms of regulationsy?.

With climatic global changes, development of advanced technic solutions for
improving hydroecologic and meliorative—hydrologic conditions of irrigated lands
in arid areas is required, including modernized technologies and methods of
managing dynamics of moisture and salination conditions in aerated zones,
subirrigation, water demineralization and soil melioration, principles of struggle
against salination and erosion on the bases of complex experimental-theoretical
analysis and forecasting main irrigation tendencies, that are needed for practical
usage by irrigational and agricultural organizations.

This dissertation research serves as fulfillment of tasks, listed in the Decree of
the President of the Republic of Uzbekistan (Ne UP - 3932 of 29.10. 2007) «On



measures on radical improvement of land reclamation», the Decree of the President
of the Republic of Uzbekistan from 19 april 2013 Ne PP - 1958 «On measures of
further improvement of irrigated land and water management for the period 2013-
2017, » Resolution of the Cabinet of Ministers R. Uz from 20 may 1999 Ne 259
«On holding irrigational-meliorative works for the period of 1999-2000», from 21
july 2003 Ne 320 «On Improvement of Water Managementy», from 19 march 2013
Ne 82 "On Approval of the order of water use and consumption in the Republic of
Uzbekistan" and other standardized-legal ducuments, accepted in this field.

Compliance of the research to priority areas of science and technology of
the Republic. The dissertation work is done in accordance with the scientific and
technical programs of the Republic of Uzbekistan VIII. «Science of land (geology,
geophysics, seismology and processing mineral raw materials) ».

Review of foreign scientific researches on the theme of dissertation. The
leading scientific centers and higher educational institutions conducted research on
the theoretical substantiation of water resistance areas. Among them - the World

"New UN report: Water and Sustainable Development. (WWAP, WWDR) 2015. www.unesco.org. “Ministry
Declaration of the 6™ World Water Forum. South Korea, 04/13/2015. www.cawater info.net/7wwf/ministr-decl.htm
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Resources Institute (WRI, USA), the International commission on Irrigation and
Drainage (ICID, India), the International Institute for Water Resources
Management (IWMI, Sri Lanka), the International Commission on Large Dams
(ICOLD, France), American association of water resources (AWRA, USA), Water
centre of Columbia (CWC, USA), State Hydrological Institute (SHI, RF), the
Institute of Water Problems (IVP RAN), All-Russian Research Institute of
Hydraulic Engineering and Land Reclamation (VNIIGiM), Moscow State
University (MGU) Moscow State University of Environmental Engineering
(MGUP).

The above mentioned research teams, the following: developed basics water
resources complex management (India, International commission of irrigation and
drenage); developed management methods of hydro-energetic resources (France,
International commission of Huge dams); estimated modern hydrologic and
ecologic conditions of important water systems (Russia, State hydrological
institute); 1mproving management of hydro-land resources (Sri Lanka,
International Institute of Water Resources’ Management ); developed scientific
bases of protection of water (Russia, Water problems Institute); researched
influence of water and climate to the ecosystem of the world (USA, Water Center
of Columbia); developed new environment protecting technologies (Russia,
Scientific-research Institute of Hydrotechnology and Irrigation); completed
fundamental researches in the sphere of hydrology, hydrogeology, irrigation and
erosion of soil (Russia, Moscow State University).

Priority areas include: - assessment modern hydro-reclamation-and hydrologi
cal conditions; theoretic justification study of innovation and methodological
recommendations for the rational use of water resources: development adaptive
upgraded waterproof methods and technologies for arid areas.



Degree of study of the problem. The following internationally known
scientists dedicated their study of water resources in arid zones’: G.V.Voropaev,
[.A.Shiklomanov, D.Ya.Ratkovich, [.P.Aydarov, L.V.Kireycheva, G.H.Ismayylov;
local researchers* N.R.Hamraev, VA Dukhovny, V.E.Chub, Mikhailov, VI
Sokolov, A.A.Rachinsky, Sh.H.Rahimov, E.Zh.Mahmudov, F. H.Hikmatov,
E.I.Chembarisov, L.Z.Sherfedinov, B.A.Bahritdinov, M.H.Hamidov, R.K.Ikramov,
M.A.Yakubov, V.I.Antonov, A.T.Salohitdinov, L.V.Myagkov and many other
scientists.

Scientific basis for water management zoning for rational use of water
resources given in N.G.Ovsyannikova. V.P.Zaharova and Sh.Ch. Chokina,

3Tikseront George. Water resources in arid regions // The Future of Arid Lands. M .: Ing. lit. -. 1958. - S.73-97;
Shiklomanov I.A., Rodda J. (eds) World Water Resources of the Beginning of the 21% Century. UNESCO.-
Cambridge University Press, 2003.- 436 p.

“Hamraev N.H. Water conservation and water supply to the sustainable development of drylands. - Tashkent: Chinor
ENK, 2000. — 88 ¢ .; Chub V.E. Climate change and its impact on hydrometeorological processes, agro-climatic and
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S.L.Oziranskogo and A.l.Cherkasy, E.F. Fedorov. For certain areas have been
developed methods for solving specific problems of water management
regionalization, which are reflected in the works A.N. Kostyakov, K.V.Dolgopolov,
E.F. Fedorov G.V.Voropaev, G.H.Ismayilov, V.M.Fedorov, @ V.A. Spiritual.
However, insufficient consideration of environmental conditions requires the
development of more accurate and mathematically sound zoning.

By definition V.A.Kovda hitherto not taken into account the differences and
peculiarities of the processes of salt accumulation in soil solutions and ground
waters. N.S.Kurnakov developed the theory of metamorphism of natural waters
allows to predict the genesis of salt accumulation in the soil.

M.A. Yakubov and D. Kuvvatov believe that for the preservation of
sustainable geo-environmental and reclamation condition of irrigated lands is
necessary to develop a set of evidence-based interventions.

Currently has appeared problem of detailed qualitative and quantitative assessment

of water-land resources, considering techno-antropogenic factors and global
climatic changes. In this dissertation research for the first time was put into
practice regionalization of researched territory on the bases of natural-irrigational
factors, analysis of dynamics, mineralization of chemical composition of natural
water and also stated scientific foundations of developed complex technical
solutions to apply in irrigation.

Connection of dissertation research with the thematic plans of scientific
—research works. The dissertation work is implemented in accordance with the
framework of Karshi Engineering—Economic Institute 2.1.26 «Monitoring and
development of technical solutions to improve efficiency of water—land resources



usage in the south of Uzbekistan» (2000-2002), A—7—111 «Monitoring and
advancement of water deminiralization technologies» (2006—2008), and also other
contracts : «Research and elaboration of complex recommendations for rational
usage of water-land resources in Surkhandarya » (1992), « Developing methods of
melioration of » (2010—2014), «Developing methods of desalinitaion of soil»
(2010-2014), «Development of improving demineralization of water»
(2010—2014); International UNDP project — «Climate Risk Management in
Uzbekistan (Uz-RBM)» (2011-2015).

Purpose of research is to develop waterproof hydroecologic technologies
and meliorative-hydrologic methods.

Tasks of reserch:

to perform a retrospective analysis of quantitative and qualitative state of
natural systems and the role of water management and land reclamation; to justify
the need for diversification of the territory by the natural and water management
indicators using a mathematical apparatus;

to analyze the dynamics of mineralization and metamorphization of chemical
composition of water to produce a long-term progressive forecasts of these
processes;

to identify the main patterns of natural and anthropogenic metamorphization
and their impact on land degradation;
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to develop theoretically and experimentally-justified complex of water
sustainable and irrigational hydrological adaptive modern activities. Object of
research is the system of «water-soil-plant» arid zones. Subject of research is the
development of complex adaptive-modernized hydro-ecological and
irrigational-hydrological watersustainable solutions for the arid areas of the south
of Uzbekistan in the period of global climatic changes. Methods of research. In the
dissertation mathematical, field and experimental, hydro-balanced methods of
system analysis, computer modelling in STATISTICS and physical-chemical
hydrodynamics were used. Author is of one of the first to apply the theory of
metamorphism of the chemical composition of water to assess the changes of
salinity in the arid zones of the region.
The scientific novelty of research is as follows:
enhanced the principles of the creation of anti-filtering screen at a given
depth of groundwater;
scientifically proved through sub-irrigation development of devices for
controlling runoff and drainage schemes «Cascadey;
proposed water saving and soil-protective method, preventing irrigation
erosion in flat gypsum soils;
for the first time recommended chemical meliorants, depressing soda salinization
of soil with forming effective fertilizing- chili saltpetre; developed metods of water
demineralization,;
suggested the technology of increasing efficiency of precipitation, irrigation



and groundwater plants, which in-leads to the prevention of negative phenomena,
improve productivity and increase the aeration zone energy (exergy);

Practical results of research as the result of longstanding researches based
on natural-irrigated regionalizations of an area in accordance of requirements of
declorations millennium of UNDP °;

a method for determining the "critical depth interval of occurrence' of
groundwater and are designed for administrative areas;

developed a method of soil desalinization preventing soda salinization and
increasing the productivity of irrigated land;
suggested methods to reduce moisture and salinization in aerazion areas by
isolation of hydrogeologic gap;
proposed water saving and soil-protective method, preventing irrigation erosion in
flat gypsum soils.

improved and applied equipments for practical fulfillment of subirrigation by
managing groundwater via regulating flow in rivers and irrigated areas; designed
low-energy consuming technology of demineralization of drainage, groundwater
and lake water;

suggested technologies for using local natural minerals by

reservoirs;

The World Summit on Sustainable Development: the main outcome documents. Compiled B.Eseykin, I.Dairov,
A.Nikolaenko. - Almaty CAREC, 2003 / Approved by General Assembly resolution 55/2 of 8 September 2000
year.- S. 9-31.
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Reliability of obtained results was confirmed based on the fact that the
dissertation used materials of network surveillance of Center hydro-meteorological
service of Uzbekistan under the Cabinet of Ministers of Uzbekistan of the Republic
of Uzbekistan (UzGydromet). These data were supplemented with the materials of
the Amu — Kashkadarya and Amu — Surkhan Darya Bassin Admnistration under
Irrigation systems of Uzbekistan Ministry of Agriculture, regional hydro
geological stations of the State Committee of Uzbekistan on Geology and Mineral
resources and others, as well as their own development — experimental results of
the thesis reseacher.

Scientific and practical value of research results. As the result of research
conducted, developed empirical formulas and applied theory of metamorphosis of
the chemical composition of water to assess the changes of salinity in the arid
zones of the region, landscape hydro—geo—chemical approach takes into account
the relationship between the basic natural ingredients, to evaluate the suitability of
landscapes to the different types of water works, to analyze possible changes in the
natural environment under their influence and develop hydro-reclamation—and
hydrological restriction, the impact of different intensities of the water works in
certain territories.

On the basis of the results obtained complex modernized methods and
technologies has been developed to manage hydro resources and also to improve
meliorative-hydro and hydroecologic condition of aeration zones of soil. Obtained



new outcomes for increasing effective usage of hydro-land resources distinguishes
from foreign analogues with its ecologically—friendliness, and wused in
manufacturing and serves scientific-practical recommendations for suitable sectors
of economy.

Realization of the results. On the basis of scientific research relevant to
rational usage of hydro-land resources:

a patent for the invention of Intellectual Property Agency of the Republic of
Uzbekistan Ne 4539 dated 07.05.1997 has been got for methods of soil
irrigation.the resulting technology allows to increase effective usage of
atmospheric and soil moisture;

a patent for the invention of Intellectual Property Agency of the Republic of
Uzbekistan NeIDP 04339 dated 13.04.2000 has been got for for methods of water
demineralization. Developed method gives an opportunity to desaliniate
groundwater and lakes.

a patent for the invention of Intellectual Property Agency of the Republic of
Uzbekistan NeIDP 04470 dated 25.08.2000 has been got for for methods of
desaliniation of land. Suggested chemical meliorant assist to prevention of soil
salinization by forming nitrogen fertilizing (chili saltpetre).

the method of desalination and reclamation of soils (Act number 05 of
introduction - 03/99 from 28.12.1999 y.), the fight against irrigation erosion in flat
gypsum soils, with the rise of GB, demineralization water tested and used in the
design of reclamation work in the region, includied in State program of Uzbekistan
Ministry of Agriculture and Water management annual economic program.
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Approbation of work. The main results of the dissertation work were
presented at 50 international and national scientific conferences, symposia,
congresses and workshops. The main ones are: International conference «Laws
manifestation of erosion and sediment processes in different environmental
conditions» (Russia, Moscow, 1987, 2003, 2011), « Erosion economy : theory,
experimental practice» (Russia, Moscow, 1991), «Republican 1V, IX congresses
geographic Society» (Tashkent, 1995, 2014), «Water: Ecology and Technology»
(Russia, Moscow, 2000, 2004, 2008), «Clean Water of Russia» (Ekaterinburg,
2001, 2003, 2005), «International scientific seminars - meetings on the problems of
erosion, fluvial and estuarine processes» (Russia, Kursk, 2003, Belgrade 2004,
Arzamas, 2011, Perm, 2013), «Climate Change and Environment in Central
Asia"»(USA, New York, 2004), «Science in Uzbekistan: Past, Present, Future»
(Tashkent, 2005), «Problems of Applied Ecology» (Sweden, KTH, 2005),
«Scientific technologies of irrigation» (Russia, Moscow, 2005), «Problems of Aral:
the imperative of our time» (Netherlands, Wageningen, 2008), « Modern energy
and resource saving ecologically resisting technologies and systems of agricultural
productions» (Russia, Ryzan, 2011), « Istanbul International Solid Waste, Water
and Wastewater congress» (Turkey, Istanbul, 2013), «Central Asia: water and
ecological problems and solutions» (USA, New York, 2015), «Cleaning Central



Asia- cleaning the World» (USA, New York, 2015), «Day of Rotari-Club in
UNDP» (USA, New York, 2015), «Modern biology: actual questions» (Russia,
St.Petersburg, 2016), «Questions of rational usage and protection of land resources
in conditions of environmental changes» (Tashkent, 2016).

The author is the organizer within the theme of the National 4 (1994 Gulistan,
Karshi 1999, 2002 and 2010) and 4 international (Karshi 2005, 2007, 2008 and
2014) scientific and practical conferences and seminars.

Publication of the research results. On the topic of the dissertation there are
3 patents, in total 45 published works, including 1 monography, 13 scientific
articles, 11 of them published in local journals and 2 in foreign ones, recommended
by Supreme attestation commission of the Republic of Uzbekistan for publication
main scientific outcomes of dissertations.

Volume and structure of the dissertation. Structure of the dissertation
consists of an introduction, six chapters, conclusions, bibliography and appendices.
The volume of the thesis is 193 pages.
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HIGHLIGHTS OF THESES

In The introduction provides the urgency and relevance of dissertation
theme, justifies appropriate research priority areas of science and technology of the
Republic of Uzbekistan, an overview of international research on the topic, the
thesis is given the degree of scrutiny of the problems, highlighted the level of
research of the problem, formulated goals and objectives, object, subject and
methods of research, disclosed scientific novelty and practical results, justified the
accuracy of theoretical and practical significance, the results of implementation,
testing, publishing and structure of the dissertation.

The first part provides an analysis of the natural, hydro-ecological and
meliohydrological conditions of the south of Uzbekistan. Region of research
include Kashkadarya and Surkhan-Sherabad bassin. Thanks enclave and quite
difficult terrain, there is dry and partly subtropical climate. It ranges from high
mountain — mountainous (height more than 4600m) areas in the north-east to the
desert steppes in the south-west and south (300 m), to determine the geographical
and orographic position of the region. According to basin administration of the



region (2014), the amount of local runoff is 2,272 km?; 4,856 km’taken from the
Amu Darya River; 0.314 km>- of the district. Zarafshan; 0.50 km’- of collector —
drainage network and 0,300 — 0,350 km’groundwater. Irrigation area is 841.1
thousand. Ha, or 17.3% of total agricultural land, of which 280 hectares produced
759,500 tons of cotton.

Losses on inter-farm and on-farm network is 26 — 40%, and in the fields —
15-20% of head intake. Only 40 - 59% of the water used for transpiration. The
length of the irrigation canals in the region facing reached in 2014 7461.04 km,
which 1s 22% of the total length of the channel (22,033.64 km in Kashkadarya and
15003 km Surhandarya areas), one of the Surkhandarya, respectively — 4110;
27.4%; Kashkadarya— of 3351.04; 15.2%.

Calculations show that the south of Uzbekistan, relative length of irrigation
and collector - drainage network is insufficient, although the significance of
coefficients K, (the ratio of drainage networks) and K, (relationships of drainage
networks) are now closer to the optimal (not more than 3).

According to the (2014) regional reclamation expeditions in the Kashkadarya
basin length of subsurface drainage is 6758.072 km, of which 73% in poor
condition, 23% open inter-farm and on-farm 36%. Correspondingly on Surkhan
Sherabad basin — 4,249.3 km, of which 356.6 km (8.4%) in need of major repairs,
2430 km (57.2%) — washing in poor condition - 20 and 15.3 %. Statistical analysis
shows that the share allocated drainage water in the region is large enough (in 2014
on the Kashkadarya basin is 27.7% of the Surkhan-Sherabad 22.1% of the intake)
at the rate of 10% of the water intake. Therefore, it is necessary to modernize the
irrigation and drainage network in each geographic region, taking into account
climate change.

As you can see, the overall analysis is not giving a clear picture of hydro
ecological and irrigation-hydrological activities in each specific geographical area
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of the region. It requires a detailed study of the issues of water use in irrigated
agriculture - as the main water user in arid areas.

The second part assesses the efficiency of water use and develop natural
water management zoning. In the first decade of the twenty-first century. severe
drought in the region was felt in 2000, 2001, 2011. Water River basin.
Kashkadarya (runoff 6.79 1/s - km?), p. Surkhandarya (14.6 1/s - km?) and p.
Sherabaddarya (2.06 1/s - km?®) are small compared to the bordering river basin.
Kafirnigan (23.5 I/s - km?), they are the most used for irrigation. Water abstraction
for irrigation from the rivers in the region of 7, 297 km’, of which 0.991 km’falls
Kashkadarya, Surkhandarya — 1,018 km’Sherabad — 0.036 km®> Amudarya — 5,252
km’(of them in the bass. P. 3,256 km® Kashkadarya and Surkhan Sherabad — 1,996
km®) and river Zarafshan (basin of Kashkadarya river — 0.314 km®, 2014).

Evaluation of water environment of the south of Uzbekistan made 55 (1955 —
2009 years, Kashkadarya basin) and 40 (1969 — 2009 years, Surkhan Sherabad



basi) — year period that is representative, as include high water, low water and
average water content years and are characterized by different rates of development
of water and land reclamation activities. Analysis of trends polynomial priority
trends of water parameters (irrigated area, the total water withdrawal for irrigation,
the specific intake, cotton yields and stock-return waters) revealed some deviations
from the possible legal-dimensions: water management does not meet hydrological
conductivity. For example, the maximum intake (1980, 2003) does not match the
high-water year (1969), the minimum does not reflect the low-water year, the
maximum yield (1983) does not correspond to water abundant year.

This demonstrates once again that the analysis of the basins make any
conclusions for individual geographic areas is unrealistic. Necessary to justify
differentiation of the territory and in—depth analysis on each administrative -
territorial complexes for the lens-term assessment of water management and land
reclamation activities.

To date, there are many zoning of territories in Uzbekistan. Basics of creating
water systems and relevant zoning (WCE) developed by scientists —
A.N.Kostyakov, K.V.Dolgopolov and E.F.Fedorovoy, G.V.Voropaevym,
G.H.Ismayylovym and V.M.Fedorovym, V.A.Dukhovny.

In the arid zone of Central Asia, Institute of Water Problems of the Academy
of Sciences of Russia (1984) identifies four enlarged hydrographic regions that are
divided into six river basins. Kashkadarya and Surkhan Sherabad basins assigned
to the Amudarya river basin water management areas as independent (WCE).
Institute "Uzgipromeliovodkhoz" (1990), Kashkadarya basin is divided into WCE
Karshi and Kashkadarya, Surkhan Sherabad assigned to the upper reaches of the
Amu Darya water chemistry. Based on the principles of the water zoning of the
region (S.Sh.Mirzaev, L.P.Bakusheva, G.V.Voropaev, etc; N.N.Zaharovskaya;
Uzgipromeliovodkhoz), to develop a detailed zoning of natural water management
in the region (PVHR) with given the priority criteria - withdrawal and return water
in irrigated agriculture.
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Given that sustainable development is not possible without economic water
management measures based on a comprehensive assessment native conditions,
offered essentially the first experience of zonal-regional zoning of natural water
management in modern terminology. This zoning done to develop a strategy water
management activity at the local level according to the requirements of the UN
Millennium Declaration (2000 Vol., 23P. 4p.).

The practice of irrigated agriculture in Uzbekistan shows that many of the
issues of water and land resources are usually solved within the national, regional,
district and other administrative boundaries (E.I.Chembarisov, T.Yu.Lesnik, 2003).
For the scientific basis of environmental and, in particular, waterproof technology,
the results of our long-term research (1975-2010 yy.) Kashkadarya basin was
divided into 3 large PVHR and Surkhan-Sherabad 2 large PVHR and 1 subdistrict
upper PVHR.



Construction of the integrated graphics for all PVHR where validity of
coefficients of the polynomial trend verified approximation (R?), allowed to better
assess the situation and forecast for the future. The regression equations and the
coefficients of the polynomial approximation of each trend are as follows.

Naturally, this is reflected in the correlation coefficient and the regression
equation-NII, which pronounced in the construction of such graphs. As you can
see, there 1s a strong relationship between the intake and return water, so the
models built in the form W'= 0,1526W — 0,9016 for the top PVHR Kashkadarya
basin can be considered sufficiently reliable.

For each PVHR in the whole basin is made calculation of the basic elements
of the water balance for the 1955-2009 biennium. On the basis of which the
estimated typical hydrological years. Analysis of the results of the calculation for
all PVHR shows that in general, the lower the water supply area is slightly better in
all periods (bass. r. Kashkadarya W; = 1704; 1128; 1047, by Surkhan-Sherabad
basin W5 = 939; 1621; 1436 mm). By Kashkadarya basin worst state in a dry year
occurs on average PVHR (W; = 434 mm). All PVHR for specific years have seen
the accumulation of moisture in the bulk soil. The greatest drain leak is observed in
the lower stock PVHR it is more than 20% of the water-intake. In Surkhan basin
Sherabad evident that the worst state in a dry year is observed in the upper subarea
PVHR (AW = 516,1 mm). The greatest accumulation of moisture reserves in the
upper PVHR occurs due to significant rainfall and small drainage flow.

To assess the impacts of climate change on the extent of arid areas of the
south of Uzbekistan designed annual rate of moisture K,= W/W; (where W, -
precipitation; W, — evapotranspiration). In the region as a low-water period, there is
a high aridity. The average water year aridity observed in Subarea Surkhan
Sherabad basin, as well as the middle and lower basin of the Kashkadarya PVHR.
In the lower PVHR Surkhan Sherabad basin all characteristic years have seen high
aridity. This points to the need, in addition to the quantitative assessment of water
resources, identify patterns of quality indicators.

The third part deals with regularities of forming dynamics, salinity and
chemical composition of natural waters in the irrigated areas. Study of the effect of
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irrigation and water management systems on the dynamics and mineralization of
groundwater, the environment was studied by many scientists, modern research has
been developed in the works of well-known scholars M.A. Yakubov
L.Z.Sherfedinova (1996), L.Z.Sherfedinova (2002) I.M.Gabbasova (2004),
Yu.l.Shirokovoy, G.Poluashevoy, A.N.Morozov (2005) and F.E.Rubinovoy
Yu.N.Ivanova (2005) G.A.Panova, N.A.Muromtseva and A.V.Shuravilina (2008)
S.0.Grinevsky and M.V.Novoselov (2011) and others.

For the retrospective analysis of the dynamics and mineralization of
groundwater we have chosen specific periods of hydrological year: spring (April,
the beginning of the growing season), summer (July, intensive irrigation), autumn



(October, the end of the growing season). The analysis was conducted on the
basins and PVHR.

A statistical curves space-occurrence and mineralization of groundwater,
regression equations of polynomial trend (R*> 0.9).

In summary, it can be noted that in the upper regions and sub-regions will
experience desalination, in the middle and lower PVHR — some stable
mineralization GW. These forward-looking data are necessary for the development
of effective preventive measures to stabilization of level and mineralization of GW.
Still, it should be noted that the identified laws GW may not give a clear and
complete, the characteristic occurring hydro-ecological processes, requiring more
detailed study of metamorphic chemical composition of natural waters.

Ideas metamorphism of natural waters, expressed N.S.Kurnakov, further
developed as his own, and many of his disciples and followers. Among the
fundamental works are N.S. Kurnakov and S.F.Zhemchuzhno, M.G.Valyashko,
0O.D.Kashkarova, A.G.Bergmana, G.N.Kamensk, A.E.Hodkova, V.S.Samarinoy
and G.U.Valukonis.

Great contribution to the study of the formation of a chemical SOS Charter
natural waters have M.G.Valyashko, V.I.Vernadsky, G.U.Valukonis, O.A.Alekin,
E.A.Baskov, K.E.Piteva, @ E.V.Pinneker, E.V.Posohov, E.I.Chembarisov,
B.A.Bahritdinov, N.N.Parfenova, L.V.Kireycheva, V.S.Samarina, V.E.Chub,
F.E.Rubinova and many scientists.

The chemical composition of natural waters is not constant natural water
interacting with rocks, the waters of a composition, gas, mineralized with organic
matter and living organisms, as his alter mineralization, and the content of
chemical elements. These changes are conditional on the transition from one type
of chemical treatment to another and constitute the essence of the processes of
metamorphism.

It is known that salt accumulation in soils and groundwater hydro-chemical
type has a genetic basis. This allows, on the one hand, to distribute water hydro
chemical classification on the types of soil salinity, and on the other - to predict the
evolution of the types of soil salinity due to the change in time hydro-chemical
type of groundwater.

Until recently it was believed that the reclamation of saline lands reaches the
goal, if they are washed out of the soil and rocks of chloride and sulfate salts, and
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groundwater salinity decreases to the level of fresh water. In fact, washing and
irrigation of arid saline land in a number of cases during long-term operation of
irrigation systems have led to extremely negative phenomenon: the emergence of
extremely toxic to plants a soda salinization of soils, which dramatically damaged
physical properties of the latter.

Despite the overall good enough study of the problem of salinization and
desalinization of soils under irrigation (V.V.Egorov, N.G.Minashina, A.E.Nerozin,
S.F.Averyanov, [.P.Aydarov, L.V.Kireycheva N.[.Parfenova, E.Avliyakulov,



B.S.Maslov, G.A.Panov, L.L.Shishov, E.I.Pankova, V.A.Kovda et al.), the features
and mechanisms brings salts from groundwater are not well understood because of
the complexity and imperfection of methods (G.A.Panov et al., 2008).

The most detrimental when used for irrigation are sodium salts. In the arid
zone it 1s often observed soda-building process that is associated with the receipt of
the exchange of sodium solons, quite widespread in the complex soil types. This
indicates that the results in amelioration irrigation composed salt complex soils not
only changes in the positive (in terms of humans), but in the negative side.
However, these changes are natural — they are very closely linked to the
fundamental law of the metamorphism of the chemical composition of natural
waters, the very same process of evolution saline soils appearance is determined,
this is the law and, therefore, can be predicted.

For example, the study area we consider some expected changes of the salt
composition of ground water for irrigation of lands. Use the program
«STATISTICA» to summarize the massive hydro-chemical analyzes. On the basis
of the calculations were constructed relationship between total mineralization and
priority ions. The equations of linear regression of the above dependencies in the
form of the following formula (between "M" and «Na + K" for Kashkadarya
basin):

Y=024x-0.15(3.2)

Statistical curves recalculated in milligrams - the equivalent and equivalent -
interest form, and then determines the ratio of some individual ions. From these
data, the diagrams of hypothetical groundwater salt composition (fig. 3.2) and
1ionic coefficients graphs.

Analysis charts and graphs allow us to conclude that for the progressive

nature of forecasting soil salinity in the region in the future, the most interesting
are the statistics on the most insipid of soil waters (mineralization — 0.3-1.0 g/l).
As can be seen from Fig. 3.2, they design contained a lot of hydrocarbons (25—
35% 30 - 80%), almost no plaster and very little characteristic (specific) for
sulfate-sodium type of groundwater salt Na,SO, (4-10, 10-15%). Fig. 3.3
especially evident that the major transformation taking place in the ionic
composition of the inter-shaft from 0.3-5 g/l. It has been established that the
planned general trend approximation of groundwater to the bicarbonate - sodium
type, as after the complete disappearance of sulfate — sodium to replace him may
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come hydro — and sodium carbonate, and the main tool against soda - gypsum in
these waters is almost absent.

As is known, the problem of metamorphism of the chemical composition of
natural waters, is not new. However, reclamation, hydrological analysis technique
metamorphism has not yet found wide application.

To study the features of metamorphic water is widely used salt



0O.K.Kashkarova chart. More effective in some cases are combined salt triangles
proposed by G.Yu.Valukonis, since they allow to distinguish between a maginium
and sulphate branch metamorphism. To determine the laws of metamorphism of
groundwater-irrigated land in the region hydro-chemical material used extensively
(about 1000 determinations) accumulated in the West - the Uzbekistan
hydrogeological expedition, the analysis of which the first systematized on hydro
chemical diagrams.

In summary, we can conclude that the theory of metamorphosed, is fully
applicable to water the south of Uzbekistan. Installed basic hydro—chemical types
of groundwater. Metamorphism Proto repents of sulphate branches. With irrigation,
land prevailing trend metamorphic groundwater in the opposite direction, however,
and the figurative points mostly do not appear outside the field sulfate. By
increasing the degree of metamorphism in the opposite direction of natural waters
can be arranged in the following order: upper PVHR groundwater - groundwater
middle, and lower PVHR sub-district. It is established that it is possible in the
future appearance of the south of Uzbekistan local centers of soda salinization.

As can be seen from, in the upper Surkhan PVHR Sherabad basin has no type
of chloride, sulfate, and the small number of prevalent type of calcareous
groundwater. According to the analysis of groundwater management Temur
Shahrisabz district (2010), is representative of the site of Kashkadarya basin in
groundwater has also appeared magnesium bicarbonate, i.e., metamorphism occurs
in the opposite direction.

In this regard, as noted by M.A.Yakubov and D.Kuvvatov (2009), for the
conservation and sustainable geo-environmental reclamation state of irrigated land
is needed to develop a set of evidence-based interventions.

The fourth part of the complex of adaptive-upgraded-governmental ways
to improve reclamation, hydrological conditions of irrigated lands. Setting
aside the famous water balance equations for the zone and groundwater, it is
necessary to emphasize the paramount importance for irrigated land is still one
fundamental rule: the closest relationship between the level of groundwater regime
and salt exchange processes in soils. Less often this pattern is expressed through
the concept of "critical depth" of groundwater, depending on water salinity.
However, there are opinions about the inappropriate use of the concept of land
reclamation. And yet, in our opinion, such a conclusion is premature. Proof of this
i1s the performance Islam Karimov at the meeting of the Cabinet of Ministers
R.Uzbekistan (16.01.2015), where it is noted: "The area of land with a critical level
of groundwater (2 m) declined by almost 500 thousand hectares. Or more a third,
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and strongly and medium saline lands - 100 thousand he, or 12 percent ("Pravda
Vostoka". 17 yanvarya, 2015. p.2).

Study of the ‘"critical depth" dedicated their works V.V.Egorov,
A.N.Kostyakov, A.G.Vladimirov, D.M.Kats, F.M.Rahimbaev, I[.K Kiselev,
M.A.Pankov, A.E.Nerozin, B.G.Panin, I[.V.Sabolch, T.P.Lapteva, V.A.Kovda,



A.R.Ramazanov, V.N.Nasonov, L.VKireycheva, L.F.Pestov, Zh.Ahmedov,
K.Mirzazhanov, S.Azimbaev, S.Isaev and others.

The most realistic way of its decision — the selection of reference sites and the
definition of "critical depth interval" based on actual knowledge of the operating
factors. Based on the foregoing, there have been, but the zoning of the irrigated
lands of the south of Uzbekistan in the conditions of "critical depth interval".

Almost a critical depth range most simply defined in the following way. At
various points in the study area was sampled groundwater averaged soil samples
and measure the depth of the groundwater level (GWL) and determine the salinity
(g/kg). When this ratio 1s used:

»(4.1)
C

where M, — mineralization; C — salt content in the soil.

An analysis of reclamation, hydrological condition of the land space testing
revealed that at values > 1,5 Kecr at this point corresponds to the critical depth of
groundwater table. After that plotted the critical depth of mineralization of ground
water to the south of Uzbekistan. According to this definition, the graph carried
intervals of the critical depth of occurrence of hepatitis B in the region.

The main factor in the degradation of terrestrial ecosystems is a WTO decimal
salinization of irrigated land. Known methods are effective in combating the
secondary chloride or chloride-sulphate soils and salinization of soils. However,
the developed methods are ineffective or less effective in the soda salinity and
alkalinity of soils. The problem for the soda-soil salinity has been underestimated
in the past, as used for the assessment salinity conductivity method does not
respond to the chemistry of soda salinity.

The study of geography and geochemistry of the phenomenon of on-land is
still insufficient (V.A.Kovda, 2008). For many irrigated areas in the world found an
increase in alkalinity, the appearance of the spec-normal carbonates and after
washing. Soil alkalinization occurs when watering as a fresh (amount of salts <0.5
g/l) and weakly mineralized (0.5 ... 1 g/l) with water (I.P.Kruzhilin). All this, taken
together, put forward the problem of the origin and soil reclamation of soda salinity
on one of the first places in the world. This is especially manifested, can be in arid
climates (A.K.Ananyan).

To combat soda salinity is generally recommended to use different chemical
melioranty, hoeing and others. A method that relates to the field of chemical
reclamation of soils and can be used to improve soils and soda sustainability
combat their sunnizing.
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The objective of the method (Patent RU NeIDP 04,470) is not only the



suppression of soda is not accompanied by side negative phenomena, but also the
simultaneous fertilization of soils soda ameliorants. The problem is solved in that
in the method desalinization by treatment chemical such as ameliorants ameliorant
jointly or separately using nitrates of calcium, magnesium, iron and barium, but the
appropriate dose is determined by the function ameliorant:

T, =AxK/C (4.2)

where JI,, — need ameliorants, t / ha; A —the content of ash in meliorated layer,
t / ha; K — coefficient depending on the type of cation; C — concentration meliorant
expressed as a decimal (including water solution and crystallization). When using
the present process flow type reaction

N612C03+MX(N03)2:MXC03+2N61N03 (43)

where M is the divalent cations Ca, Mg, Fe and Ba.

Soda thus completely suppressed and start-sodium (NaNO; — Chilean) nitrate,
which, as you know, is a nitrogen fertilizer and is well absorbed by plants,
including cotton.

The proposed method is confirmed experimentally. The experiment used
osolontsovanny gray soil, seeded in the fields they farm. "Navruz" Denauvskogo
district of Surkhandarya region. The proposed method solves the dual task - soil
application of nitrogen fertilizer and a combination of this process with soda
pressuring.

As is known, the process of excessive humidity and mineralization, followed
by flooding and salinization of local zones of aeration, is due to a sharp rise in the
level of saline groundwater through hydro box. In such circumstances, to prevent
these negative phenomena can be, for example, by isolating them. There are
various ways to create impervious screens in the grounds. Most often they are
administered various chemicals, reduce the porosity and permeability of rocks
(patents No2.226.854 France and Ne 2.230.209; US Patent Ne3.772.893;
S.D.Voronkevich, L.A.Evdakimova). The main drawback of these methods is that
they do not allow to create impervious screen at a predetermined depth.

Our solution is a technical reclamation of soils in the oro-Shai lands
(Uzbekistan patent Nel1659445). The main goal - reducing the Prony-permittivity
soil while reducing the complexity of work by reducing the number of injection
wells. The method consists in lowering the groundwater level to a predetermined
depth with simultaneous injection into the ground of an acetone solution organic
(chlorine) siloxane in a ratio of acetone (0.3-1):1. The amount of agent is
determined depending on the fastened area of the screen specified power and
porosity of the soil. This method is tested in laboratory and field conditions. Even
at a ratio of acetone and organo-silane 1: 0.1 permeability reached 0. The amount
of the reagent at a ratio of 1: 1 was 100 kg.
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In the arid zone pays great attention to the protection of soils from water
erosion. In the area of irrigated agriculture since the widespread introduction of
furrow irrigation greatly expanded irrigation erosion. The most intensive water
erosion in Surkhandarya region - it is observed in 57% of irrigated land (V.E.Chub,
2006), and in Kashkadarya, — 32% (159,748 he) (M. Toshkuziev et al., 2007).

Research to improve the resilience of soil erosion and irrigation runoff are
devoted TS.E. Mirtskhulava V.N.Schedrina, M.S.Grigorova, M.S.Kuznetsova,
E.V.Poluektova, Y.P.Polyakov et al. According “Goskomzemgeodezkadastr”
(2014), in the Republic of irrigation erosion is subject to 43.8% of irrigated land.
This process is particularly evident in the gypsum soils of the plains, the area of
which the republic has in 291,469 hectares. In Kashkadarya region (over 20
thousand. Ha) of land is Nishan partially Karshi, Guzar, Kasan regions. In
Surkhandarya region (48874 hectares) of land Altynsay, Shurchi, Kumkurgan and
Baysun areas.

The objective of field experiments (1983-1986; 2000-2001) was to determine
the intensity of the volume and dynamics of flushing on gypsum soils farms Nel,
4a Nishan (meandering groove without making minerals) and "Shurtan" Guzar
(meandering groove with the introduction swollen kaolinite, bentonite and
vermiculite) Kashkadarya regions basin, as well as the development of the
modernized anti-erosion of technical solutions. These sites generally characteristic
of the whole region of gypsum and the condition of the relief, which may develop
processes of irrigation erosion. A representative selected slope 0.02. Watering is
carried out water flow of 0.1; 0.2; 0.3 1/ s, which have been identified general
patterns.

Known methods are recommended for specific soil and geomorphological
conditions. The aim of our technical way is to increase water use efficiency by
minimizing irrigation rate, irrigation terms that will prevent erosion and irrigation
suffusion processes in flat gypsum soils. The problem is solved in the following
way: together with sowing make natural melioranty (bulk) - montmorillonite,
bentonite, kaolinite, vermiculite or perlite. Moreover, before making them is
expanded by calcining at a temperature of 700 — 10000 S with after-blowing
crushing to a size (diameter) granules 5.0-10.0 mm. These minerals are used alone
or in a mixture.

The second stage of the work is to regulate the slope by cutting meanders
along the bottom of the furrows. This operation is carried out before and after
irrigation cultivation with a special diffuser minerals SET-under- take the tractor
and the suspended winding drum with convex protrusions, which makes crinkles at
the bottom of the furrow and simultaneously compresses them.

The effect is achieved by the fact that the motion of the jet-set Gachet
observed rate and thus reduces irrigation erosion of time and moisture on the
contour of the root system through intensive millet, Chiwan, which is achieved
through the introduction of a mine-swollen. The water retention capacity of the



latter also prevents the appearance of suffusion craters. The experimental data
Orosi-cotton to the norm on these soils in conventional irrigation reaches 20
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thousand. M3 / ha. Our offers help to reduce this provision by reducing the
physical evaporation and infiltration through mega irrigation water. The
experiment used together kaolinite, bentonite, and vermiculite in a proportion of
1:1:1 in an amount of 1 kg per 1 running. m winding grooves. Step
montmorillonite and perlite identical.

The experimental results revealed that the application of the new method
almost twice reduces the timing of irrigation, as well as eliminates the occurrence
of irrigation erosion and suffusion craters.

The fifth part is experimental and theoretical substantiation of complex
adaptive-modernized hydro technologies and materials to improve the water
resistance of arid areas. Currently, the problem of conservation and note
vodopolzo-tion in arid regions is more complex than it was a few decades ago
(L.P.Svintsov, 2005).

To improve the water resistance, one of the reserves are nucleus-nazhnye
water. More in 1970 N.N.Verigin G.K.Aslanov and noted that it is expedient to
create a level rise up to the bottom of the root zone and managed in a way
underground irrigation (sub-irrigation).

Our research showed that the most favorable conditions for this, ditions have
upper PVHR south of Uzbekistan — a zone of fresh groundwater (saz zone).
According to long-term data (1965 - 2010), miner lization water drainage system
of the upper areas varies between 0.3 — 1.8 g / 1. At the same time, as shown by
analysis of the dynamics of HS in the region is observed draining vadose zone:
water supply in these areas in dry years (1925, 1926, 1927, 1941, 1986, 2000,
2001, 2011, 2015) is in the range 52 - 67%.

To regulate the flow in streams to develop a formula for calculating the slot
device. Implemented (1990) on the collector 'Akrabad "and channel" Ayrum
"(2013) Kashkadarya basin. In the course of further investigations, it was
somewhat modernized (fig. 5.1).

Fig.-5.1 The settlement scheme modernized devices to regulate the flow 1 -
drain; 2 weir (or the threshold of a plate or a metal); 3 - slot; 4 Shield; 5-ball-Nira; 6 quencher
Ngrl Photo - groundwater levels with the free movement of water into drains; Ngr2 - the level of
groundwater in the construction of the device; NKR - interval critical depth of groundwater; P -
hydrodynamic pressure; H1 - the water level in Dren with the free flow of movement; H2 - the



level of water in the drainage in the construction of the device
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Given the negligible levels of the water with the free movement of (H;) and

the experience of individual researchers (R.Vagapov), we argue that in order to

control the drainage flow is acceptable device "Cascade" at the maximum distance
from each other. Calculation between weirs is performed by the formula:

H
L2(5.1)
l

where 1-slope of the water at the bottom of the free movement or drains; H, -

the water level in the alignment of the construction of the device.

Desalinization and sub-irrigation to prevent the emergence of soda
salinization. It can be recommended for feeding winter wheat at low—mineralized
(less than 3 g/l) groundwater. Thus, WHO-possible implementation of groundwater
management.

One of the main directions in solving the problem of increasing the reliability
of the reclamation systems— demineralization of collector — drainage, groundwater
and lake water. About 40% of water in the Central - Asian region, abstracted from
sources involved in the formation of drainage waters (A.Karimov et al.). The need
for demineralization of saline water in the south of Uzbekistan is dictated by the
fact that the availability of fresh water (up to 1.0 g/l) of groundwater in the region
is insignificant (in Surkhandarya, Insko — 29.14 in the Kashkadarya — 15.6 m’/s)
compared to the Fergana (111.4 m’/s), Pritashkentskim (90.8 m’/s) and Zarafshan
(46.4 m’/s) hydro-geological areas (A.A.Abirov et al., 2003). According
V.A.Borisov et al. (2002), the amount of fresh potable groundwater in Uzbekistan
for 30 years (1965 — 1995) decreased from 471 to 294 m’/s and it was 34% instead
of 56% of the total groundwater resources water with a salinity of 5 g/l or more.
The amount of the latter even more increased from 844 to 853 m’/s.

For water demineralization elected hydrate technology. Low power
consumption is based on the fact that the primary process is in pace range 0 — 100 °
C. The developed (Patent RU Ne04339) technology comprises obtaining a gas
hydrate by contacting the gas hydrate with the adjustable water excretion hydrate
crystals, their washing and decomposition with formation of fresh water and gas,
and in the hydrate-forming gas as used water-soluble gas. In its para-meters most
suitable for this purpose is carbon dioxide: formation of carbon dioxide hydrate is
carried out in the temperature range 275 — 1790 K at pressures of 1400 — 2500 kPa.
The formula hydrate carbon dioxide changes from CO, 6H,O to 17H,O (at
pressures up to 70 MPa).

The scheme improved installation (fig.5.2), differs that as a source for the
formation of hydrates CO2 assumed use compression molding or liquefied carbon



dioxide, which greatly simplifies the design. Another feature of our proposed
modernized technology - its versatility. Therefore, demineralization may be subject
to ground, collector-drainage, lake and other waste water very wide range of
display—: pH 3-12; mineralization - 2-3 to 200-300 g/l. Technology has
selectivity, i.e. type of pollution - both inorganic and organic-cal. The final product
is fresh water demineralization. Hydrate technology provides the following
requirements to
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Fig.-5.3 Advanced technological scheme of water demineralization Figure
translation: left circle: hydro digestion reactor, middle circle-cleansing reactor, right
circle-noncleansed gas-hydrate. Second upper left line from first circle going to second circle:
non-cleansed water in hydrates; line from center circle going to right circle — H20
(Mineralization); bottom line from first circle to right circle-Burning P in reactor due to CO2
drain (de-gasation process); Right bottom text box-Tool to get CO2. left bottom text: Main
optimal parameters. Right bottom text: Icons meanings (from top to bottom): triggering crane,
compressor, pump, flow cap.

it: pH 6.8 — 7.5; dry residue - not more than 1.0-1.5 g/I; in chemical, Bacto rial
composition, content and physical properties of sediment water meets current
regulations. As we know, water is a mineralization from 0.7 to 2.0 g/l is considered
good quality for irrigation. The design capacity of the industrial units of
demineralization of water — from 50 to 500 m’/h.

According N.R.Hamraev et al. (1997) "to scientists to develop ways to
conserve water opens a wide field of action. One of them is the fight against
evaporation. "In view of the foregoing, and as noted S.Sh.Mirzaev H.I.Valiev



(2000), for a larger area of irrigated land in Uzbekistan is important problem of
reducing unproductive evaporation. These hydrological and logical observations
show that global warming is happening is manifested in the form of changes in the
components of the water balance areas: increased evaporation from the underlying
surface (V.E.Chub, 2007). After-be noted that the aeration and water-holding
capacity of the soil has become today's challenge. Some scientists suggest
polymeric hydrogels to improve the water-holding capacity and soil fertility
(A.T.Salohiddinov, 2004).
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Experience in the use of natural minerals is poorly understood and
disseminated in southern Uzbekistan. However, its implementation in the farming
perspective. An important part of it is the economic, energy and environmental
aspects.

A method of soil improvement (Patent RUz Ne4539), including application to
the soil improver of natural, such as vermiculite, which previously absorbed in a
complex full of calcium, and the village-Next-mechanical mixing of the soil, and
the soil before making vermiculite is expanded by firing at a temperature of 700 -
10000S with following crushing. Furthermore, as a natural soil ameliorant make
expanded at a temperature of 900-1100 S°perlite, which is used alone or in
admixture with vermiculite. Taking into account the local capacity can also be used
kaolin and bentonite. Thermophysical effect additives expanded vermiculite and
perlite to the soil layer studied experimentally.

Studies have shown that adding swollen ameliorants practically twice reduces
the thermal conductivity of the soil (in larger-year-layer meliorant thermophysical
effect will be expressed even more clearly). The most effective grain size fraction
0.1-5.0 mm. Puffed meliorate also contributes to a more complete removal of
carbonate salts and improve soil sustainability. This is achieved by the fact that the
expanded perlite and vermiculite have a higher exchange capacity as compared
with non-expanded.

Experience with ameliorants (even kaolin and perlite) in the economy,
"Shurtan" Guzar district of Kashkadarya showed a significant effect on the growth
of their crops. In this series of conventional height to several times (20-30 sm) is
less than the experimental plots. Naturally, this happened by increasing the
vegetation period by 10-15 days, which increased yields spiked by 25-30%.

It is proposed to use them also under drip irrigation of orchards and vineyards.
The optimal dose for annuals — 50-100 m’/he for many years — twice, make them
about 1 time in 10 years. Firstly, they reduce the natural evaporation, in — the
second, absorbs moisture and reduce the filtration properties of soil aeration zone.
As is known, the main assumption in the guidelines based on the fact that at least
15% of water used for irrigation millet-Chiva below the root zone (K.K.Tandzhi,
F.Karadzhi). Therefore, in addition to the use of the surface, should be placed on
meliorate definition-divided depth (50 sm) to the accumulation of moisture and



fallen GW by subirrigation and gradual return to the roots of plants dissolved
elements.

In the sixth part will settle economic efficiency of the developed waterproof
and drainage hydro-hydrological solutions. The correlation analysis between the
priority ions GW and total mineralization indicative of sufficient reliability (r>
0,7), allowing at this level only in certain cases to define them by chemical
analysis. These methods allow annual savings of about 117 mlin.

Using the method of soil desalinization together with pressure stage is
introduced in the form of nitrogen fertilizer Chilean nitrate (NaNO;). At an average
application rate of 500 kg / ha of ammonium nitrate (NaH,NO;) costs account for
150.5 thous. Soums. per hectare and taking into account the proxy-irrigated land in
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the upper PVHR and subarea (267.2 hectares), where possible soda salinity, - 40.2
billion soums. According to experimental data, for the desalinization of 1 hectare
soil must be 280 kg of Mg (NO3) 2, Fe (NO3) 2 and Ba (NO3) 2.

On the plains of gypsum soils on experimental data, almost twice reduced
watering periods. In normal watering spent 19 at the bottom of the winding furrows
— 14, while modernized-ment — 9 hours. This increases productivity and reduced
labor costs, NIJ, and hence economical use of water resources and improve the
fertility of irrigated lands.

With the introduction of the device "Cascade" number of irrigation is reduced
by 1.5 times, irrigation rate is reduced by 1.3 m’/ha, the demand for irrigation
water is reduced by 1.5-2 times. The main economic-exponent is - cotton yields -
increased by 1.5-3 kg / ha. The device also acts as a gauging station for water
meters, in some cases, it can be used for irrigation and river network. The
introduction of sub-irrigation in conjunction with traditional hyper-irrigation, will
enable the implementation of a full irrigation.

Specific energy consumption of the proposed gas hydrate technology is the
least. They are 2-6 kWtt/m’, which is about 10 times lower in comparison with
known technology - analogs and 30-40% lower compared with the technology of
the United States (Patent Ne2904511, k1.21059). The cost of 1 m’of demineralized
water is at present rastsen Cams 220 to 720 som. in comparison with the cost of
supplied fresh water productions - 1380 sum. (2014). Savings from 1 m’s 660
—-1160 sum. At present, only functions in the Kashkadarya basin 4 large industrial
enterprises that consume fresh water. In total, the consumption of about 370
million m’of fresh water is consumed 510.600 billion soums. When using
deminized water annual savings could range from 224.2 to 424.2 billion soums.

The economic effect of soil reclamation technology is 120 ths. Som. 1 he.
reduced utilization of mineral fertilization by 25-30%, with savings of 18-20
thousand soum per hectare.
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CONCLUSION

1. Strategically-limiting nature of the region's water resources is justified by
theoretical analysis of a representative period, the priority of water management
characteristics of mathematical statistics, which confirms the correctness of the
differentiation of natural water conditions and is the first experience of area
regional zoning in modern terminology. It is a type of application and geographical
regionalization is to allocate natural water complexes (PVCs), considering
historical administrative boundaries with a single natural base, which revealed new
negative hydro-ecological and hydrological processes, to develop a set adaptive
solutions for each upgraded PVHR.

2. Proven fundamental theory of metamorphism chemical composition of
water to predict the state of irrigated lands of the arid zone. Updated formed 1on salt
composition of water resources in the region. It is shown that metamorphism
chemical types of groundwater well consistent with the types of soil salinity (at
V.A Kovda et al.).

3. The basic laws metamorphose waters in the region, which grow in the
opposite direction (leaning toward hydro carbonate type) in the following order:
surface water and groundwater PVHR upper— middle PVHR groundwater and sub -
bottom PVHR groundwater. This was the theoretical basis for the projections of a
new salinity (alkalinity) of soil at watering-NII. It was found that the local areas
may receive soda salinity in the above manner (3-5 years), t. E., To the geographic
shift hydrocarbon groundwater in the southern and south-western directions, which
is a form of modern desertification areas.

4. Substantiated the fundamental meaning of the "critical depth interval of
occurrence of' GW on the main reclamation - hydrological factors - groundwater
salinity. Experimental and theoretical method developed principles for the



determination of the NKR.

5. It was revealed that a qualitative change in the composition of the salts in
the aeration zone by prolonged leaching irrigation regime on the background and
the natural drainage leads to increased removal of non-toxic salts. This process is
activated by leaching calcium sulfate (gypsum), which prevents the development
of processes of alkalinity. In this connection it is necessary to change the ideology
of drainage systems through the introduction of sub-irrigation technology in the
range of 2 - 3 g/ | total mineralization GW.

This allowed for the first time the arid zones of the region to develop a
modernized devices to regulate the drainage flow in order to introduce sub
irrigation through groundwater management by sticking to the depression of the
curve in the range of the critical depth of the GW. We also propose the optimal
formula for calculating the cascade devices. These facilities are also recommended
to arrange for sprinklers and river network.

6. An ecological and economical way of water demineralization, Ba-vanny on
gas hydrate technology as one of the fundamental solutions to the water problem
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by preserving and protecting the resources of fresh surface water and groundwater
in the arid zone by utilizing miner-ized water (2 — 3, 200 — 300 g/ 1). 7. Developed
a method of soil desalinization chemical ameliorants it solves the dual problem of
reclamation - soda salinization and suppresses the formation of nitrogen fertilizer
blends (Chilean nitrate NaNO?3).

8. In order to improve reclamation— hydrological conditions of local zones of
aeration is provided a method of isolation of groundwater within the
hydrogeological windows to prevent flooding (or draining) and salinization, which
is due to thinning (or infiltration) mineralized GW in irrigated areas.

9. An analysis of experimental and theoretical studies Melio-way radio has
reduced the soil's physical and productive increase evaporation (transpiration), to
improve the conditions of hydro-aeration zone, increase drought tolerance, overall
biological activity, energy capacity, connectivity and productivity of soils.

10. Sound technologies subirrigation, demineralization and grind-orations
contributes to accomplish the total water circulation technology in the scheme of
complex use and protection (integrated management) of water.

11. Theoretical and field studies revealed patterns of irrigation erosion in flat
gypsum soils. Designed upgraded method of combating comprising conjunction
with the sowing of crops convolutions making up the bottom of the cutting grooves
on the surface of the natural soil ameliorants (together or separately) — expanded
vermiculite and firing (or) perlite and montmorillonite, bentonite and kaolin.

12. Identified patterns and results of this work should be considered identical
subarid parts of the world.
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