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KHPHUI (10KTOPJIHUK JMCCEPTANUICHUHUHT AHHOTALUSCH)

Juccepranusa MaB3YCMHMHI Jos3apOaurn Ba 3apypatu. CyB nyHE
KYpPFOKYMJI ~ XYAY/UIADHUHT PUBOXJIAHWIIMHU  OeNrWiaiiuraH >SHr  acOCHi
YEeKJIOBUYM Ba CTpaTeruk pecypc xucooOmananu. CyB TabMUHOTH MacCaJaCHHHHT
€4MMHU 3aMOHAMU3HUHT MyXUM Ba MypaKka® WIMUN-TEXHUK MyaMMOCHUTa aiijiaHuo
6opmokaa. «...2030 #iunra 6opud caii€épamusia CyB peCypCIapHHUHT TAaHKUACITUTH
40%ra opranu... byryn nyné Oyinua cyB ucrebmonu 3ca 2050 iunra 6opud
55%ra omaan»’. AXOIH COHHHHHT yCUIIM Ba HMKTUCOAUET TapMOKJIAPUHUHT
KaJall pUBOXHU CYB pecypciapy €THUIIMOBYWIMIMHHM KydauTupaaud. by alHuKca
OapKapop PHUBOXJIAHUIIN TpaHCUErapaBuil Aapénap CYBHHUHI XaXMUTa OOFIHK
OynraH yekJiaHTaH Tabuuii CyB PeCypCiu Xyayuiapra TeTUIUIHInp.

MamiakaTiMy3 UCTUKJIONra OJPUIITaHuIaH CYHT CyB OapKapopiiuru
Macajacura Karra 3bTu0op KapatwiMokaa. «CyB NyHE MKIMMH Y3rapHIIuga SHD
MyXUM Myammomnapaad Oupu xucoOmanangu. CyB OunaH OOFJIMK TaOUMii
odaTiapHUHT OpTUO OOpUIIM Ba Oy MacaJlaHMHT HOAHUKJWUTHWYA KOJAaETTaHJIUTU
cababmm OomKapyBHHHT ycIyOWii Ba camapaiyi MEXaHW3MIIAPWHU WILIA0 YUKHII
yra 3apyp»”. CyBnaH oOKwiIoHa (HONJAATIAHUIIHUHT MAaBXyJ TEXHOJOTHIIAPH,
OUpUHYM rajja, KOMMYHaJ-MaWIlINi Ba KUIUIOK XY KaJIMK, CAHOAT Y4YyH CYBHU
TEXKAIIHU XaJIW TYJIMK TaAbMUHIAMaUIH.

['mo0an UKIMM Y3rapuily MapouTHAa KypFOKUWI XyyAJiapuia CyFopuiIaan-
raH epJIapHUHT THUAPOIKOJIOTMK Ba MEJIHOPATUB-TUPOJIOTUK XOJATUHM SXIIUJIAII
Oyiinya KUIUIOK Ba CYB XY)KQJIWTHd TAIIKWJIOTIAp TOMOHHUIAH aMallui KYJUIall
y4yH 3apyp Oynaran aspauus KaTjamjapia HaMjiuK Ba Ty3 pPEXKUMUHU
MOJICpHUBALMSUIAIITAH ~ TEXHOJOTHUsJIap  Xamjaa  OOmIKapuil  ycyJuiapw,
cyOuppurauus, CyBHH WIYPCU3JIAHTHPUII Ba TYNPOK MEIUOPALMICH, KOMIUIEKC
SKCIIEPUMEHTANI-HA3apUM TaxJIW Ba aCOCHM CYB XYKAIWIH KYpCATKUWIAPH
acocu/la IIYPXOKJIMKKA Ba HUPPUTallMUOH HpOo3UsAra Kaplik  Kypauuil
TaMOMWIJIADUHU Y3 MYMra OJyBYM TAKOMWIJIAIITaH TEXHUK €YMMIIAPUHU WUILIA0
YUKHII 3apypaTy TYFUIaIU.

V36exncron Pecny6imkacu ITpesupentunmar 2007 iiun 29 okTaGpaaryu
[1®-3932-con «EpnapHUHT METMOpPATHUB XOJIATUHM SXIITWIANI TU3UMUHU TyOJaH
TaKOMWUIAIITUPHUIN dopa-Tanoupiapu Tyrpucunanru @Dapmonu, 2013  iinn
19 anpenmarum I1K-1958-con  «2013-2017 #unnap naBpuaa CyFOpHIAIUTaH
€pJIApHUHI MEJIHOpPATUB XOJIATMHU SHAJA SXIIWIAII Ba CYB pecypciapuiaH
oKWIOHa (oiinamaHum yopa-Tanbupiapu TyFpucuzasru Kapopu, Y36ekucron
Pecnybnukacu Basupnap Maxkamacununr 1999 iiun 20 maiigaru 259-con «1999-
2000 iunnapia uppurausi-MeIuopays UIUIApUHU aMalra OLIUPUII TYFPUCHIAY,
2003 #iun 21 urongaru 320-con «CyB XY KaJIUTMHA OOMIKAPUILIHYA TAIIKWII 3THILHA
TAKOMMJUTAIITUPHUIN TYFpucHaay, 2013 fiun 19 mapriaarn 82-con «VY30eKHCTOH
Pecnybnukacuaa cyBaan (oianaHuil Ba CyB MCTE€bMOJM TapTHUOU TYFpUCHAAru

'Hoggrit nokinan OOH: Bojaa u yeroitunoe paszsutue. (WWAP, WWDR) 2015. www.unesco.0org;
ZMI/IHI/ICTepCKaH neknapanus 6-ro Bcemupnoro BogHoro ¢opyma. FOxuas Kopes, 13.04.2015. www.cawater-
info.net/7wwf/ministr-decl.htm
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HU30MHHU TacAMKJIAIl XaKUJIa»Th Kapopiapu XamJa Ma3Kyp (GaosusTra Teruiuiu
Oomka MebEPUI-XyKYyKUH XyXokaTiapAa Oenrwianrad BasudaiapHd amanra
OILIMpHUIITa YOy TUcccepTanus TAAKUKOTH MyalsiH lapaka/la Xu3Mat KUJIau.

TagkMKOTHUHI pecny0jnKa (paH Ba TEXHOJOIMSJIADH PHUBOKJIAHUIIH-
HUHI YCTYBOp HyHaqumuiapura OOFJIUKIUIU. MasKyp TaaKUKOT pecryOsnKa
dan Ba TexHonorusmapu puBoxJaHumMHUHT VI «Ep xakuparum dannap
(reomorwsi, Teou3nKa, CEHCMOIOTHS BA MUHEpAJ XOM-alIEapHu KalTa HIIIAlT))»
yCTYBOp MyHanmumura MyBo(uk O0akapuiras.

JluccepTAMAHUHT MaB3ycH OViH4Ya XOPMKMIA WJIMMII-TAAKHUKOTJIAP
mapxu. Ep Ba cyB pecypcnapian camapanu QoiiagaHuIl WYHATTUPUITAH UIMUN
U3JIAaHUIIAP JKaXOHHUHT €TaK4yd WJIMHUI MapKaszjapu Ba ONHMi YKYyB IOpTiIapuia,
xymnanas, JKaxon pecypciapu unctutyt (WRI, AKII), Uppuranusa Ba npenax
oyinua xankapo kymuta (ICID, Xunaucton), CyB pecypciapuHu OOIIKapHUII
6yiimua xamkapo mucTuTyT (IWMI, Illpn Jlanka), Mupuk Tyrommap Gyiimua
xankapo komuccusa (ICOLD, ®panuusi), AMepuka CyB pecypciapy acCoOUUaIUsIcu
(AWRA, AKII), Konym6ust cyB mapkasu (CWC, AKI), /laBnat ruapoorus
unctutytu (', Poccus), ByryHpoccust THAPOTEXHUKA Ba METHOPALUS MIMUM-
TagKuKoT MHCTUTYTH (BI'MUTTH, Poccust), MockBa maBiaT yHHBEPCUTETH]IA
(MY, Poccust) onub 6opunmMokia.

CyB pecypcnapuaan 6apkapop QoiinanaHuiira ousl >kaxoHaa onud Oopuiiran
TAAKUKOTIIAD HATWXKAcCUAa Karop, IKyMJaJaH, KyHHOaru WIMUAM HaTHKalap
OJIMHTAH: CYB pecypciapuaaH KOMIUIEKC (poiiiaJaHuIn acocaapy UI1ad YUKWITaAH
(Xunaucton, Mppuramus Ba apeHak OyitMua xXalkapo KyMHTa); CyB-DHEPI€THK
pecypciapHi GOMKApHII YCyUIapy Uimiab yukunrad (Ppanmus, Mupuk TyForIap
Oyiinya XajaKapo KOMHUCCHS); MyXUM CYB TU3MMJIAPWHUHT 3aMOHABUN THIIPOJIOTHUK
Ba JKOJIOTMK XoiaTu OaxonaHraH (Poccus, J[aBmat ruaposioruss HHCTUTYTH); ep-
cyB pecypchnapuan Oomkapum TakomwuiamTupwirad (Ilpm Jlanka, Cys
pecypciapuH OOLIKapuIl Oyilya XalKapo MHCTUTYT); KYPYKIUKIArd CyBJIapHH
Myxoda3za KWIMITHUHT WIMUM acociapu unwiad uywkwirad (Poccus, Cys
MyaMMOJapy MHCTUTYTH); CYB Ba MKJIMMHHUHI O3UMK-OBKAT pecypciapura Ba JyHE
skoTuzuMiapura Tabcupu yprauuiaran (AKHI, Komym6us cyB Mapkasm); TabuaTHu
aCpalTHUHT SIHTH TeXHoJorwsuiapu wnutad gukwiran (Poccusi, ByrtyHpoccus
THIPOTEXHUKA Ba MEJIHOPALUS WIMHUNA-TaIKUKOT HWHCTUTYTH); THAPOJIOTHS,
THJIPOTEOJIOTHS, MENTHOopalusi Ba TYINPOK OJPO3MsICcH coxacuaa (QyHaamMeHTamn
Tagkukotaap Oaxapwiran (Poccusi, MockBa gaBiaT yHUBEPCUTETH).

JlyHéna ruApO’KOIOrMK Ba METUOPATUB-TUAPOIOTUK IIAPOUTHH SXIIUIIANI Ba
Oaxomam Oyiimya OWp KaTop YCTYBOp HyHaiMmuiapjaa TaAKUKOTIAp OJUO
OOpWJIMOKJA, JKyMJIaJlaH: CyB pecypciapura TabCUpPJApHU  KaMaTHpUII
MakKcaJIuJa CyBJIaH TexaMian (oiaananuil Oyiinya caMapaiyd HHHHOBALlMOH Yopa-
TaAOUpIapHU WIUIA0 YMKHUII Ba TaAOWK KWIWII; KYIIMM4Ya CYB MaHOalapuHU
u31a0 TOMHUIL; CYFOPWIAIWraH epiiap Aerpajaluscd MyaMMOJIAPUHU TaxJIH
Kuium Ba Oaprtapad stwir; cyB pecypcenapu cudaruau Myxodasza KWIHII Ba
AXIIWIANL; TYPOK a3palvsi KaTjiaMy YHYMIOPJIMTUHYU OLIUPHULI.

MyaMMOHMHI YPraHMJIraHIuK Aapaxacu. Kyprokuun Xyayapiard CyB



pecypciiapyuH  ypraHuin Oyinya KYyrmiad TaHUKIA — XOPHXKUN OJII/IMJIapS:
(OK. Tukcepont, L.V.Wilcox, |I. Czabolcs, F. Hitoshi, I'. B. Bopomaes,
Z. W. Kundzewicz, L. Upmanu, W.Cofino, R. Clarke, J. King, U.A. IlIlukaoMaHOB,
J. Rodda, I.4. PatkoBuu, U. I1. Aiinapos, JI. B. Kupeituena, I'. X. Ucmaitnnos) Ba
mamitakatumus’  omawiapu  (H.P.Xampaes,  B.A.Jyxosmmii, B.E.Uy6,
B.Muxaiinos, B.M.Cokonos, A.A.Paunnckuii, III.X.Paxumon, 2.K.Maxmynos,
M.A . Aky60B, JI.3.1llepdhennuos, @®.X. XHUKMaTOB, 2.N.Yembapucos,

b.A.baxputauHoB, M.X.XaMHI0B, P.K.Mxpamos, B.11.ABTOHOB,
A.T.CanoxutaunoB, JL.B.MsarkoB Ba OolKaiap) WIMHNW-TaJAKUKOTIAp OJIUO
Oopranmnap.

CyB pecypciapuaaH OKWJOHa (oiilaJaHuIl Makcaaula CyB XY>KaJlUTUHU
palioHnamITUpUIIHUHT wiaMuid  acocnapu H.I'.OBcsuuukoB, B.I1.3axapoB Ba
[I.Y.Yokun, C.JI.O3upanckuii Ba A.1. Yepkacckas, E.®@. denopoa uinapuaa
KenThpuiarad. Mabnym Xyayzuiap ydyH CYB XYXKaJUTMHHA PalOHJIAIUTHIIHHAHT
MyaisiH MacalajapuHu Xai JTuml ycyiuiapu unuiad yukmiran (A.H.Koctsikos,
K.B.donrononos, E.®.®enopos, I'.B.Boponaes, ['.X. Mcmaiiunos, B.M. ®Eno-
poB, B.A. JlyxoBuuii). Jlekun, wmamxya TaOuui mIapouTIiap Ba amaira
OLIMPWIAETTAH HpPPUTALUSA-MENIHOpAUsl UILIApy HUKJIUM Y3rapuild MyHocabaTu
OwnaH siHaja Oaradcuia Ba MaTEMaTHK AacOC/IaHTaH palOHJAIITUPUINHMU Tayiad
ATMOK/IA.

B.A.KoBaa Ttabpuduaininya, X03upru BakIraya TYIpoK dpUTMaiapu Ba CU30T
CyBlIapAa Ty3 TYIUIAHWIIHA KapaéHmapuaard ¢dapkiap Ba y3Wra XOCIHUKIAP
sbTHOOpra onuumarad. H.C.KypHakoB Tympokaa Ty3 TYIUIAHUIINW TE€HE3UCUHU
IPOrHO3JIAallra UMKOH OepyBUM TaOUUi CyBiIap METaMOp(PU3ALMICH Ha3apUSCUHU
UII1a0 YMKKaH.

M.A Sky6oB Ba JI.KyBBAaTOB TabKUIJAraHUAEK, CYFOPUIAIUTIaH €pPIIAPHUHT
Oapkapop MEIMOpaTHB Ba TEOIKOJOTMK XOJaTHMHMU Cakjiall Y4yH MIMHUN
acocliaHTaH TaJ0upIap KOMIUIEKCUHU MIUTA0 YUKAPUI 3apyp.

XO03Upru KyH/a TEXHOT€H-aHTPONOre€H OMWLIAp Ba HUKIMMHHHI TJI00al
Y3rapuiiMHu XMcoOra ojraH Xoj/a e€p Ba CyB peCypCIapuHUHT cudaT Ba MUKIOP
KUXaTnaH Oartadcui TaxIWil KWJIUII MYaMMOCHMHH Xall ATHII  J0J3ap0
xucobnanaau. Ymoly aucceprauus WIIMIAa MyaMMOHHM Xajl 3THII Y4yH TaJIKHK
KWIMHAETTaH XYJAyAHU TaOWMil CyB Xy KaJuTd OMWJUIapu Oyimdya Wik Oop
palioOHJIAIITUPHIL OaKapuiraH, TaOUU cyBiap JMHAMUKACH, MUHEPATM3ALMICH Ba
KUMEBUN TapKUOMHUHT MeTaMOpU3alMsICH TaXJWil JTWITaH Ba KOHYHHSTIIAP

*TukcepontX. Apun Xyayaap cyB pecypciapu // Apun eprapuusr kenaxarn. M.: Ma. muar.,-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.

4XaMpaeB H.X. BomocOepexxeHnne u BojaooOeclieueHHE YCTOWYMBOIO Ppa3BUTHSI 3aCYLUTUBBIX TEPPUTOPUM. —
Tamkent: Chinor ENK, 2000. — 88c.; Uy6 B.E. I3mMeHeHMe KinMarta U €ro BIHSHHE Ha THAPOMETEOPOIOTHICCKHE
MIPOLIECCHI, arpOKIMMAaTHYECKHe U BOJHbIE pecypchl Pecryonuku Y3oekucran. — Tamkent: HUT'MU, 2007.- 132 c.;
SxyooB M.A., llepdpenunor JI.3. MennopaTUBHO-THIPOJIOTHYECKHE TPOIeCChl B OacceitHax pexk ChIpaapbu H
AMynapeu//IKoNOTHIeCKU BECTHUK.-TamkeHT,1996.-Ne2.- C. 30-32; Xwuxmaror @.X., Airbaes /I.I1., FOnycoB
I'.'X. CtpykTypa 1 aHQIMTHYECKasi MOJIENb PACXOJI0BAaHMS PEUYHBIX BOA B OacceiiHe ApalbCcKOTO MOPS U MPOOIEMBI
uX KonudecTBeHHOH orieHKu// B kH. [Ipo0eMbl MITEEBOTO BOJOCHAOKEHHUS M SKOJOTHH.- TallKeHT: YHUBEPCHUTET,
2002.- C. 220-226.



aHUKJAHTaH, WIIA0 YMKUITaH KOMIUIEKC TEXHUK €YMMIIApHU KHUIUIOK Ba CYB
XY KaJIUKIa KYJUTAHUITHUHT WIMHAKA acociapu EpUTHO OepuiiraH.

JAuccepranuss MaB3YCHHMHI Oa’KapwJaéTraH oOJIMH TabJUM Myacca-
CACMHMHI WJIMHH-TAAKMKOT MHIOUIApU OwjaaH Ooraukaurud. Jluccepranus
TagKuKoTu Kapimm MyxaHIUCIUK-UKTUCOAUET WHCTUTYTHHUHT WIMUN-TaAKAKOT
unvtapu 2.1.26 «Y36eKHCTOH KaHyOUIard ep-CyB pecypcliapHuaH camapain
¢olianaHuITHN OMUPHUII OYHHWYa MOHHTOPHHI YTKAa3WIl Ba TEXHUK €UYUMIIAp
uiad  uukumy  (2000-2002  #it.); A-7-111 «CyBiapHd  IIYPCH3JIaHTHPHIL
TEXHOJIOTHSUTAPUHUA MOHUTOPUHT KWJIMII Ba TakoMusutamTupunn» (2006-2008 1.
MaB3ycuJaru amanui Joiuxanapu xamaa «CypXoHaap€ BHIOSATH €p-CyB
pecypcliapuHi  XucoOra oJfidill Ba yiapAaH camapand (Qolgananum Oyiinda
TaJKUKOT YTKA3HIII Ba KOMIUIEKC TaBCUsIIapHU UNLIa0 unkuim» (1992 i.); « Tympoxk
Menuopanuscd  ycyauHu unpiad umkumy  (2010-2014  iii.);  «TymnpoxmapHu
urypcusiaantupuil - ycynuan  unutad  umkwm’”  (2010-2014 i), «CyBnapHu
IIYPCUBNAMITUPUITHUHT TAaKOMWUTAMITUPWITAH KypUIMAaCHHU HWIUIA0 YUKW
(2010-2014iti1.)  xyxanuk mmapTHoManapy Ba BMTTJIHmET «Y36eKHCTOHIA
UKIAMUR  xaBg-xaTapiapHu Oomkapumry (2011-2015 #it.) Xankapo mactypu
JOoMHXacH Joupacua OakapuiraH.

TaagKUKOTHMHI  MaKcaaM  CyB  OapKapoOpJIMIMHA  TabMUHJIOBYU
THAPOIKOJIOTHK ~ TEXHOJOTHSJIAp Ba  MEIHMOPATHUB-THAPOJIOTHK  YCYJUIApHU
TaKOMUJUTALITUPUIILIaH HOOpaT.

TagKMKOTHUHI Basudagapu:

V36eKHCTOH KaHYOMIArn KypFOKYHI XyIy/LIapAa CyB OapKapopIIHMIH
MyaMMOCH Ba TAOMHUK-CYB XY>KaJIUK MIAPOUTIAPUHH TAXJIHII STHUIL,

MaTeMaTUK ycyimapaan (oigananud, XyayIHU TaOUUN Ba CyB XY KaJIUTH
KypcaTkuwiapu Oyitnda auddepeHimanusiail 3apypaTiHA acocall;

CU30T CyBJIap JUHAMHKACH Ba MUHEPAIM3ALUACU KOHYHUSTIAPUTa aHUKIUK
KUPUTHIII,

Tabuuil  cyBjaap KUMEBUM TApKUOMHMHI TaOMMii Ba  aHTPONOreH
MeTaMOp(PU3aANUACHHUHT aCOCHM KOHYHUSTIAPUHU aHHUKJAIl Ba Iy acocaa
TYNPOKJIAp AErpalallusICHHUHT Y30K MYJAAaTJIA IPOTHO3WHHU TY3HUI;

KYPFOKYWI XyAyIJapAaru CyFOpuiIagural epjiap MeIuopaTUB-TUIPOJIOTUK Ba
THJIPOIKOJIOTUK ~ XOJIATUHU  SIXIIWJIAIITa WYHAITUPWITaH CyBJAaH OapkKapop
¢oiigananui yopa-Taadupaapu KOMITIEKCUHU UILTA0 YUKHUIIL

TagkukKoT 00BbEKTH KYpPFOKUYWI XyAyajdapia ‘‘CyB-TYNPOK-YCHUMIIUK
TU3UMH XUCOOJIaHAIH.

TagkMKOTHHUHI mpeAMeTH T[J00al HUKJINM Y3rapuiid  IapouTuaa
V36eKnCcTOH kaHyOHIaru ep Ba CyB pecypciapd c(paTH Ba MUKIOPHTA TabCHP
ATYBYU TaOMUN-TEXHOI'€H-aHTPONOT€H OMUILIAPAUP.

TaakukoTHUHT ycyJuiapu. Jluccepranusia MaTeMaTuK, J1aja Ba Taxpuoa,
CyB OanaHcH, TUAPOKUMEBUM, TU3UMIIM TaXJIMJIHUHT TaOMUIl aHaANorIap ycyljiapH,
STATISTIKA pactypuaa KOMIBIOTEp MOACIUIAMITHPUII Ba (UBHK-KUMEBUIN
TUAPOMHAMUKA yCyJutapuaaH ¢hoigananuiaras.



Myannud OupuHumiIapaad 0yaud KypFOKYWI XyAy[ LIapOUTIapHaa TYIPOK
Ty3 TapKuOW y3rapunuiapuHu 0axojall yuyyH CyB pecypciiapy KUMEBUN TapKuOu
MeTamMoppu3aluiACH Ha3apUsICUHU KYJllaraH.

TagKUKOTHUHT MJIMHMH SHTUJIMIH KyliugaruJa:

CH30T CYBIIAPHUHT OJAMHAAH OCNTWIaHTaH YyKypiauruaa QuibTpanusara
KApILIY caMapalid SKPaH Nanao KWL TEXHOJOTUACH TAKOMUJUIAIITHPUIITAH;

nap€, KaHal Ba 30BypiapAa CyB OKUMUHM Oomkapuin yuyH ‘“Tlorona”
KypwiMalap KOHCTPYKIMICH Ba XucoOuail (popmMyiacu acoCliaHTraH;

TEKUCJIMKJArd TUIICIU TYHPOKJIApAa UPPUTALMOH 3PO3USHUHT OJIAVHU OJHII
Owian OUp BaKTAa TYNPOK YHYMJIOPJIMTUHU OIIMPYBUYM Ba CYBHU TEKOBYH TaOHMMIA
METMOPAHTIIAPHU KYJUIAIIHUHT XyCYCHUSTIApU AHUKJIAHTaH;

WIK O0Op camapalii YFUT - YWIKM CEIUTpPacH XOoCcuil Oynuimu OwiiaH
TYNPOKJIAPHUHT CONAJIA WIYPJIAHUIIMHA KaMaUTUPYBUYM KHUMEBHUM MEIUOPAHTIIAP
TakJIu(Q STUITAH;

CYBIIAPHU IIYPCU3IAHTUPUII YCYJIU UITUTA0 YUKUJITaH;

YCUMIIMKJIapHUHT aTtMocdepa EFMHIapH, CYFOPUII Ba CHU30T CyBJIapHlaH
¢oiinananuin caMapagoOpIUrHHH OIIMPYBYX TaOMHI MUHEpalapaH (ol janaHul
TEXHOJIOTUSACH UIITa0 YUKHUIITaH.

TagKMKOTHMHI aMaJquil HATH/KACH: Kyl WWUIMK WIMHA-aMaIui
TaAKUKOTIIAp HaTtwkacuaa, bMT MuHriumnuk I[GKJIapaHI/IﬂCI/IS Tajabnapura
MYBO(UK MUHTAKAaHU TaOUHI CYB XY KaJUTMHU palilOHIAITHPUII aCOCTIaHTaH;

CU30T CYBJIADHUHI KPUTUK JKOMJAIIMII WHTEPBAJIMHU AaHUKJIANI YCYJIU
TaKOMWUIAIITUPUIITaH;

aManui Taa0upiap yudyH TaOuuil cyBiap Meramop(du3anuscu Ha3zapusiCUllaH
doitnananu®d TYNpoKaa MIYpIIaHUII TPOrHO3IAPU TY3WITaH;

amanuéraa Oup BakTAa UKKU Ba3udaHu - TYIIPOKKA a30TIu YFUT Oepulll Ba Oy
*apa€HJa CoAAIM MIYPIAHUIIHU KaMaWTUPUIIHU Xajdl d3TYyBYM YCyJd HIUIa0
YUKWJITaH;

TUIPOT€ONIOrUK JapyallapHU U30JsLMsIIa WY OWlaH a’dpanust KaTJIaMHUHT
HAMJINTA Ba UIYPIAHUIIMHK KaMaWTUPHINTa WYHANTUPWITAH YCyl TaKIu}
KUJIMHTaH;

TEKUCJIUKJIATA TUIICIU TYHPOKJIap/la UPPUTALIMOH PO3USHUHT OJIIMHU OJIUII
TEXHOJIOTUSACH UIILTA0 YUKUIITaH;

30Byp, KaHaJjap Ba AapElapHU OKUMHHHM OOILIKApUII BOCHUTACHIA CH30T
CyBJIapHU OOIIKApuIll WYIM OWIaH CyOUppUTAIMSHUA aMalliidi amalra OIIUPHUII
YYYH KypHJIMa TAKOMWJUIAIITUPWITAH Ba KOPUW dTUJITAH,;

KOJUIEKTOP-30BYp, €p OCTHM Ba KyJUlap CYBJIAPUHU IIYPCU3JIAHTUPUIL
yCyJIJIapy TAKOMWLIAIITUPUIITaH;

CyBHM TeXalll caMapacura iJra Maxaulud TaOuuid MHUHepaiapiaH
doiianaHuII TEXHOJOTUSICH TaKIU( STUIITAH.

TagKMKOT HATHKAJAPUHUHI MINOHWIMJIMIM. TaakukKoTaa OJUHTaH
HaTHxajap V36exucron Pecniybnukacu Basupnap Maxkamacu Xy3ypuaaru

SI[eKJIapauI/m TeicsiuenieTyst OOH. — B xH. BceMupHBIi caMMHT 10 yCTOIUMBOMY Pa3BUTHIO:  OCHOBHBIE UTOTOBBIE
nokymentel. Cocrasurenu: b.Eceiikun, U.[laupoB, A. Hukomaenko.- Ammarter POII I1A, 2003/ VYrtBepkacHo
pe3omontueit 55/2 T'enepanproit Accambiien ot 8 cenTs0ps 2000 roma.- C. 9-31.
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I'unpomereoposiorust Xu3MaTu MapKazuHUHT MaTepHaiapuaaH (QpoiianaHuiraH,
Xamia ~ TamaOTOpPHWHT  IMIaXCWi  Kyn  WWDIMK — Jana Taxpubamapu Ba
naboparopusija CUHA0 KYpWiIraH TEKUIUPYBIAp acocujaa TeKmupwirad. by
MabIyMOTIap Y30ekucToH PecnyOnukacn KHIIOK Ba CYB Xy KaIuTH
Ba3upiuruHuHr Amy-Kamkagapé Ba Amy-CypxoHaap€ uppurauus THU3UMIIApU
xaB3a Oomkapmanapu, ['eonorus Ba MUHepan pecypciiap JaBjaaT KYMUTACH BUJIOST
TUAPOTEOIOTUK CTAHIFSUTApA Ba OOIIKA TAIIKWIOT MabIyMOTIapu OwiaH
TYJIUPUITaH.

TagKMKOT HATHKAJAPUHUHT WIMHMHA Ba aMaJIuii aXaMUSITH.

VTKkasuiran TaJKUKOTIAp HATHXKACHAA €PIApHH Y30K MYIIAT CYFOPUITaHa
CYB-TY3 P&KUMHUHU MPOTHO3JAITHUHT Ha3apuil aCOCUHM TAIlIKWJ KUJIYBUM TaOWUUN
CyBJIap KHUMEBHUIM TapKUOMHMHT MeTamop(du3aivs Hazapuscu KYJUTAaHWIIA Ba
AMIUPUK hopmynanap uuuiad YUKUIIIH.

OnuHran HaTwKanxapra acociaHuO, WIUIA0d YMKWITAaH MOJAEpPHHU3AIUSIIAIITaH
ycyJlap Ba TEXHOJIOTHSUIAp MaXMyach CyB PECYpCIapUHHU  KOMIUIEKC
OOIIKAPHUIITHU TaKOMUJUTAIITUPUIITA xamjaa aspanus KaTjamjapu
TYOPOKJIAPUHUHT  MEJIHOPATUB-TUJIPOJIOTUK Ba  THAPOIKOJIOTHK  XOJATUHU
SXIIWIaIra UMKOH O0epanu. Ep Ba cyB pecypcnapuiian camapaiu (hoigaiaHuiHu
omupuill OVirWYa OJMHTAaH SHTU HaTWXajnap WIUIad YukKapuiaa KyJUIlaHWIMOK/IA,
UKTUCOAUETHUHT TETUIIUIM TapMOKJIApW YYYH WIMHM-aMaldid TaBcusi OYynu0
XU3MaT KUJIAAu Ba SKOJOTHMK CaMapaJopiuru Oyinya XOpIKHM ycyJulapuJaH
dapkaHaIH.

TaagKMKOT HATHKAJTAPUHUHT KOPUM KuJauHumM. Ep Ba CyB pecypcnapu-
naH camapanu (Qoifnananuin Oyiimya wnuiad YMKWITaH KOMILIEKCIN TEXHHK
euumIIap acocuaa:

TYIPOKHU MeTUOopaIUsIalTHUHT TaKOMUWJUIAIITUPUIITaH ycyaura
V36ekncton Pecnybnmkacu VIHTemIekTyal MyIK areHTINTHHHHT HMXTHPOTa
narentu onunran (07.05.1997 . Ne 4539). Slpatwiaran TexHomorus armocdepa,
TYNPOK Ba CyFOpMa HaMJIMKJIaH camapajud (oiaJaHUIIHU OLIKUPUIITa UMKOH
Oepanu;

KOJUIEKTOP-30BYp CYBJIApPUHHU IIYPCU3IAHTUPUIL YCyJIUra V36exucTon
Pecnybnukacu VHTeNneKTyan MyinK areHTIUTHHUHT WXTUPOTa MAaTeHTH OJIMHTaH
(13.04.2000 #. Ne IDP 04339). Mumad yuKuiIrad KypuiMma KOJIEKTOP-30BYp, €p
OCTH Ba KYJI CYBJIApUHU IITYPCU3TAHTUPHUII UMKOHUHU Oepaiu,

TYNPOKHM  IIYPCU3NIAHTHPMII  yCyaura  Y30ekucToH — PecryGimkacu
WNHrennekTyan MyJK areHTJIMIMHUHT UXTUpora nateHTu onuHras (25.08.2000 i
Ne IDP 04470). Takmud >THiraH KUMEBUH MEIMOPAHT TYMPOKHH a30TIH YFHUT
(unnm cenurpacu) OWIaH OOWUTHIN Ba CONAIM NIYPJIAHUIIHWHT OJJIMHU OJIMIII
UMKOHUHU Oepau;

CyB Ba TYNPOKHU UIYPCU3IAHTUPHUII Ba MEIHUOpALMUIIALl  YCYJJIapH,
UPPUrallMOH 3po3Msra Kapmuy Kypam TexHonoruscu 2017 ¥iwunrada epiiapHUHT
MEIHOpaTUB XOJATWHU AXImwiam Oyinua JlaBmat pacTypura KUPUTHITAH
(V36exucron PecryGnukacu Kok Ba cys xyxanuru Basupnuraauar 2014 it
29 nexabpmaru 02/20-3692-con mabirymoTHOMacH). Komrimiekc TaBcusuiap CyB
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pecypciIapuian camMapain QoiaNaHuIIHN OIIKPaId Ba Y 30eKUCTOH KaHyOHaru
CYyFOPUJIAJNTAH EPIAPHUHT THAPOIKOIOTHK Ba MEIMOPATHB-THUAPOJIOTHK XOJATHHU
SIXIITAIANIH.

TaagKuKOT HATHKAJAPUHUHT ampodamusicu. Jluccepramus TaaKUKOTH
HaTWXalapu «3aKOHOMEPHOCTH MPOSIBJICHUS 3PO3UOHHBIX M PYCIIOBBIX MPOIECCOB
B Pa3IMYHBIX NpUPOAHBIX YycinoBusix» (Poccusi, Mocksa, 1987, 2003, 2011),
«IpO3UOBENICHUE: TEOpHUs, IKCIEpUMEHT, npakTuka» (Poccus, Mocksa, 1991),
V36ekucron reorpadus sxamustuauar 1V, IX cpesmiapu (Touikent, 1995, 2014),
«Bopa: akomorus u texnoiorus» (Poccus, Mocksa, 2000, 2004, 2008), «Yucrtas
Bona Poccum» (Poccus, Exarepun0Oypr, 2001, 2003, 2005), «IIpobiembl 3po3um,
pycioBbeix U ycTheBbiX mpoieccoB (Poccus, Kypck, 2003, benropon, 2004,
Apzamac, 2011, Ilepmb, 2013,), «Human Dimensions of Climate and
Environmental Change in Central Asia» (USA, NewYork, 2004), “V36eKUCTOH
danu: xewa, Oyryn Ba sptara’ (Tomkent, 2005), «[IpobreMbl NpUKIATHON
skojorun» (IIBenmsi, CrokrompMm, 2005), «Haykoemkue TEXHOJOTMH B
menuoparuu» (Poccusi, MockBa, 2005), «IIpobiembl Apaina: BeJIeHHE BPEMEHU
(Bareaunren, Hwunepnauasr, 2008), «CoBpeMeHHBIE 3HEpPro- u pecypcocOe-
peraroiue AKOJIOTUYECKU yCTOMYUBBIE TEXHOJIOTUU u CUCTEMBI
CeNbCKOXO03siiicTBeHHOro mnpousBojcTtBay (Poccusi, Pszanb, 2011), «Istanbul
International Solid Waste, Water and Wasterwater congress» (Turkey, Istanbul,
2013), «llenTtpanbHas A3usi: BOJHBIE M 3KOJIOIMUECKUE MPOOIEMbl U PEIICHUS»
(CHIA, Hsro-Hopk, 2015), «Ounctum Hentpanbuyo A3uto - ouuctum Mup»
(CILIA, Hero-Hopk, 2015), «Jlens Porapu-kinyba B8 OOH» (CIIA, Hero-Hopk,
2015); «CoBpemenHast Ouosiorusi: akTyainbHble Borpocbl» (Poccusa, CaHkr-
[TerepOypr, 2016), «ATpod MyXUTHUHT y3rapuilli MIAPOUTHIA €p pecypciapuial
camapanu ¢oigananum Ba Myxodasza Kwinil Macananapu» (Tomkent, 2016)
kabu 50 pgan 3u€m xankapo Ba pecnyOiMka WIMHE KOH(epeHIusapH,
CUMIIO3UYMJIApH, ChE3JJIApU Ba CEMHUHapJiapja Mabpy3a KWJIMHTAaH Ba
arpoOanusgan yTras.

Myannud nucceptamus umm goupacuna 4 ta pecnyonuka (I'ymucron 1994,
Kapmm 1999, 2002, 2010) Ba 4 Ta xankapo (Kapmm 2005, 2007, 2008, 2014)
WIMH-aMalnnii KOHQEpEeHIUsIIap TAIIKWIOTIYUCH XUCOOIaHa H.

TaaKuKOT HATHKAJAPMHMHI IbJOH KUJIMHMIIM. J[Mccepranus MaB3ycH
Oyiinua 3Ta MATEHT OJIMHTaH Ba )XaMmu 45 Ta WIMUI WII YOI STUJTAH, IIyJapiaH,
V36ekucron PecryGmukacu Omuii  aTTecTans KOMHCCHSHMHT —JIOKTOPJIHK
JUCCEpTANMSIIAPU ACOCUN WIMHMI HaTWKaJapUHH YOI ATHII YUyH TaBCHUS STHITAH
wimuii unuiapaa 1| ta MoHorpadwms, 13 Ta wmakoma, kymtanaH, 11 Ttacu
pecnyOuKa Ba 2 Tacu XOPWXKHH JKypHaJLIap/ia HaIllp STUJITaH.

JldccepTauMAHUHT TY3WJIHIIM Ba XaxkMu. J(ucceprarus TapkuOu KUPHIII,
ontutra 000, Xynoca, (oimamanwiran agabuéTinap pyWxatu Ba HWJIOBajapaaH
uoopar. [{uccepranus XxaxxmMu 193 O€THM TallIKUJI ATTaH.
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JIMCCEPTALIUSIHUHT ACOCU MA3ZMYHU

Kupum xucmuna yTkazwiran TaJKUKOTIAPHUHT 1013apOJIMTu Ba 3apypaTu
acocllaHTaH, TAJIKUKOTHUHI Makcaaud Ba Basudanapu, oOBEKT Ba MHpeaMeTiapH
tTaBcu(iaHraH, pecnyonrka (paH Ba TEXHOJIOTHIIAPY PUBOKIAHUITUHUHT YCTYBOP
UYHAJIUIIApUTra MOCIUIM KYpPCaTWIraH, TAaAKUKOTHUHI WJIMUM SHTUJIWATH Ba
aManii HaTHXKanapy 0aéH KWIMHTAH, OJMHTaH HATWKATAPHUHT WIMHANA Ba aMalluid
axamMHusITH 0unb OepwiiraH, TaJAKUKOT HATHKAJIAPUHU aMalvérra >KOpUi KWW,
Hallp ATWITaH WOUIAp Ba JAWCCepTalud TY3WIUMIIM Oyiudya MablymMOTiap
KEJITUPUJITaH.

JuccepranusauHr «MyaMMOHHHT Ba Y36eKHCTOH KaHYOMHHHT TAOHMii-
CYBXY’KAJIMK MIAPOUTJIAPUHUHI TaXJuaum»” 1e0 HoMiIaHraH OwpuH4Yu OoOuma
cyB OapKapopiurua MyamMmocura OaFuIllJIaHTaH aJa0uériap TaxJIMI HTHITaH.
Takuanaranuaex, ym 0y MyaMMOHHU OyTYyH JKaXxOH CYB pecypcliapu OJIMMIIapH Ba
MyTaxaccuciuapu ypranaaud. JlekuH rio0an WKIUM y3rapuiid OwiaH aipum
Xyayajgapia  SHTM KOHYHUSITJIQpHM aHUKJIam Oyida KylmuMmMya TaJKUKOTIIap
yTKasum papkop. JKanyOumii Y36eKHCTOH aHKIABIMK Ba aHYAa Mypakkab pembed
Typaiinn Oy epAaa KypyK Ba KUCMaH CYOTpONMK MKJIMM IIaK/UlaHrad. Y
MUHTAaKaHUHI reorpaguk Ba oporpaduk xoitamyBu OwinaH TaBcH(IIaHuO,
UM OJIM-IIIAPKIa FOKOpUTOF-Toroiauaan (4600M naH 3uén OalaHIvK) >KaHyOH-
rap0 Ba xanyOja uyn-ésonraya (300M raya) y3rapaam.

MunTaka xaB3a Oomkapmanapu Mabiymoriapura (2014) xypa, Maxammmi
OKHM XakKmu 2,272 KM HU TaIIKuiI sraau, 4,856 KM cyB Amynapénan, 0,314 KM
3apadmon napécunas, 0,50 KM KOJUTIEKTOP-30BYp Tapmoruaas Ba 0.300-0.350 KM
epoctu cyBinapunan onuHagu. Cyropunaguran Maijnonnap 841,1 muHr ra €ku
ymMmyMmuil ep pecypciaapunudar 17,3 % unHu Tamkun staau, OyHaan 280 MuHr ra
epaa 759,5 MUHT TOHHA MTaxXTa CTUIITHPUIIAIH.

XyKAIMKIapapo Ba XYXKaJWK WYMJAard TapMoOKiIapAa CyB WYKOTHLIIApU
onuHTaH CyBHUHT 26-40 % waHuM, mamamapma sca 15-20 % HM Tamkuia 3Tajw.
CyBHunr 40-59 %wuruHa TpaHcnupanusara kKeraaun. MUHTaKagard CyFOpHIL
KaHAJUTApUHUHT y3yHJIMrd Koramanaa 2014 vivina 7461,04 kM HU TalIKuil KWIIH,
Oy kaHaymap ymymuid y3yHauruHuHr 22%wura tenr (Kamkamapé Bumostuma —
22033,64 xm, Cypxonmapéma — 15003 kwm), mIyHJaH TETHIIUIM paBHUIIIA
Cypxonnapé 6yiinya 4110; 27, 4 %, Kamkagapé 6yitnua 3351, 04; 15, 2%.

Xucobnanuap myHu Kypcatauku, rapuana Ky (x/a tapmoru HucOatn) Ba K,
(u/x TapMorum HucOaTH) KOIPPUIMECHTIAPH KHUMATIIAPH XO3UPTH BaKTAa SHT
MakOyiura (3 1aH KaTTa 3Mac) SKMHIAIITaH Oyiica-na, XaHyouil Y36eKncToHaru
CYFOPHII Ba KOJUIEKTOP-30BYP TAPMOFUHUHI HUCOUMN y3YHJIUTH €Tapiu dMac.

CratucTuk TaxJauWia LIyHW KypcaTauku, cyB onmHummaaH 10% wmenépna
MUHTaKa Oyiinya KaTapuiaaJurad 30Byp CyBiapH ynymu aHda katta (2014 iunga
Kamkanapé xaB3acu 6yiinua cys onunumuaan 27,7%, Cypxon-lllepoOoxa 6Yyitnua
— 22,1%). Wlynuar yayH xap Oup reorpaduk XyAyaaa WKIUM Y3rapUIIUHA
bTUOOPra 0IM0 UppUTALKS Ba METUOPALIUS TAPMOFUHHM MOJIEPHHU3ALMSIIAIT KEPAK.
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Kypuuau® TypuOAuKyd, yMyMHH TaxXJMJd MHHTAaKaHUHT Xap Oup MyaisH
reorpa@uK XyayAuaard THUAPOIKOJIOTHK Ba MEIHOPATUB-THAPOIOTHK (PaoausT
TYFpUCHIA aHUK TacaBByp Oepmaiau. Apua XyIdyJJIapHUHT acoCHil CYB
UCTEbMOYUCU OYNraH CyropwiaJuraH JIeXKOHYMIIMKIA CYB pecypciapuaaH
doitnananum Macanacu 0atadcui ypraHuliHu Tanad Tau.

Huccepranuanunar «CyB pecypciaapuaan ¢oiigajanuim caMmapaaopJnuru-
HU OaxoJiaml Ba TaOMUil CyB XYKAJIMK PAHOHJAIITHPUJIMIIMHA HWILIA0
YMKHII» J1€0 HOMJIAHTaH UKKMHYHM 000M1a CYB XYKAIMK XOJATH TaxX M dTHITaH
Ba XyAyAdHu Oymumr takiaug stuiarad. XXI acpHUHr OUpUHYM YH HWLIMTUAA
MUHTaKaAa Kywin Kyprokuwimk 2000, 2001, 2011 i#unnapaa Ky3aTWIIu.
Kamxkanapé, Cypxonmapé Ba IllepoGogmapé xaB3ajlapuHUHI CYB pecypciiapu
(OKMM MOJZY/IH TEermuum pasuiiga 6,79 w/c km® , 14.6 w/ckm’, 2,06 n/c-km?)
yerapagom Kadupruron mapécu xassacu (23,5 11/c-kM°) GWIaH TaKKOCIAraHga
YHUaJMK Karrta Oynmacana, yjap CyFOPUII YYyH MakKCHUMaJl MIJIATUIIAJIH.
Munraka papénapugan cyropumra 7,297 KM CyB OJIMHaAY, IOyHAAH
Kamrkamgapéra 0,991 km®, Cypxommapéra 1,018 km®, Illepo6omra — 0,036 km’,
Amymapéra 5,252 km® (mrynman Kamkamapé xassacuma 3,256 km°, CypxoH-
[lIepo6oa xas3acuaa 1,996 KM ), Ba 3apadmon gapécura (Kamkamapé xarzacuma
— 0,314 kM, 2014 ii.) cyB TYFpHU Kemau.

Kany6uii Y36eKHCTOH CYB XyXKaiurd axponuHu Gaxonam 55 (1955-2009
ni., Kamkanapé xap3acu) Ba 40 i (1969-2009 itit., Cypxon—Illepoboa xaB3acu)
€3 maBpiapu y4yH amajira Omupwiaud, 0y 0axo penpe3eHTaTUBIUP, UYHKH Y3
y4yura CyB MUKIOPU KYII, KaM Xamja Yypradya OyiaraH WWIIapHUA OJIaJIu,
IIYHUHTJIEK, CYB XYKaJUTU Ba MEJIUOPATUB (PAOJIUIT PUBOXKIAHUIIUHUHT TYpIu
KaJaKIapH Ounan TaBCcHU(IIaHA N, YceryBop CyB XY KaJIUTu
KYPCATKUWIAPUHUHT (CYFOPUII MaiJIOHH, CYFOPHILITa KETaIuraH YMyMHUH CYB
MUKJIOpPHW, OJWHTaH CYBHHHT COJIMIITHPMA MUKIOPH, Fy3a XOCWIIOPJIUTH,
KaTapuiaurad CyB OKHMHM) TOJMHOMHUAT TPEHUIAPU TaXJWIH SXTUMOJUIH
KOHYHUATIAapJaH Oab3u YeTra YUKUIUIAPHU AaHUKJallra HMKOH Oepau: CyB
XyKanuru (HaonusITH TUAPOJOTHK CYBIMJIMKKA MoOC Kenmaiau. Macanan,
makcuman cyB onuuumm (1980, 2003.) cyB kym Oymranm #wmara (1969) moc
KeIMai i, MUHUMAaJ CYB OJMHUIIM 3Ca CyB KaMm OViraH WAJIHU aKkC dTTUPMaNIH,
MaKCUMaJ XOCWIIOPJIUK CyB Ky OVirad vwira (1983) tyrpu kenMaiiu.

by stHa Oup 6op xaB3amap Oyiinya TaxJWIIaH ajoxuaa reorpaduk Xymayaiap
yUyH KaHAaaup Xyrocajgap KWJIWII MYMKHH SMAacCiIUTHIAaH JalioyiaT OepMOKIa.
CyB XyKajauru Ba MeIUOpaTHB (aoSuATHU Oaxojall y4yH Xap Oup MabMypHii-
XyIyIuid KOMITIEKC Oyiinda XyayIHUHT acociu auddepenmmanmsicu Ba 6atadcumn
TaxJIUIIU 3apyp.

Xo3upru BakTraua Y30EKHCTOH XydyAd OMp Heda MapTa Typidda
pationnamtupwirad. CyB XYKalUK KOMIUICKCIAPUHHM SpaTHIl Ba TETUIILIN
parionnamrupuil  acocnapu  A.H.Koctskos, K.B.Jlonaromonos, E.B.®enoposa,
I'.B.Boponaes, B.A.Jlyxoauii, I'.X.Mcmaiiunos, B.M.®emgopoB Ba Oomrkanap
TOMOHM/JIaH UIITA0 YUKUIITaH.
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S"pTa Ocué apun xyayauna Poccuss @A CyB MyamMMoiapyu HHCTUTYTH
tomonuian (1984) typrra iiupuk ruaporpaduk pailoH akpaTWiIraH, yjaap OJTHTa
nap€ xap3anapura Oynuuran. Kamkanapé Ba Cypxon-lllepobon xapzamapu
Amynap€ xaB3zacura MycTakuil cyB xyxanuk paionnapu (CXP) cudaruna
KUpUTHIraH. “Y3MmennocyBxyxioitnxa” nacruryru (1990) Kamkanapé xaB3acuuu
Kapmn Ba Kamkanapé cyB xykanuk padonnapura axparrad, Cypxon-lllepo6on
Amynap€ napécu IOKOPHUIArU CyB XYXKallMK PalOHJIapUra KUpUTWIrad. MUHTaKa-
HU CYB XYyXalmuk padonnamTupwinimy  Ttamonwmiapura (C.11.Mup3saes,
JL.I1.Bakymega; I.B.Boponaes Ba 6.; H.H. 3axapoBckas; “Y3MennocyBXyKioiiu-
Xa”’) acociaHuO, YCTYBOp ME30OHJIAp — KHIILIOK XY’KaJIMK WIUIA0 YUKAPHIIHILINIA
CYB MCT€bMOJ KWIHII Ba CYFOPWIAJIUTaH JIEXKOHUYWINKAA KaUTapuwiraH CyBJIapHU
XycoOra oJiraH XoJj1a MUHTaKaH! 0aTad)Cuil CyB XYKATUK paidOHIAMI TUPIIUIITNHA
UIUI1a0 YUK/IH.

Tabumii [APOUTIAPHU KOMIUIEKC TaxJIMJ KWIMIITa AaCOCJIAHTaH CyB
XYKaJIUK TaaO0UpIaprch3 UKTUCOAUET TAPMOKIAPUHUHT OapKapop PUBOKIAHUIITU
MYMKHH 3MAaciuTMHU 3bTHOOpra onaud, 3aMOHABUN aTaMallyHOCIUKIa 30Haj-
MUHTAaKaBUN TaOWUN CyB XYKAJIWK pPaHOHJAIITUPHUIIHUHT OMPUHYU Takpubacu
TaKJIM( KWIWH]IH.

V36eKiCTOHIA CyFOPHIIAINTaH eXKOHYMIHMKHIHT PHBOMKIIAHAII aMalTHETH
CyB-ep pecypciapunan (Qoinananumra Jgoup Kymiad wmacaiamap ojatia
pecnyOiuKa, BWJIOAT, TyMaH Ba OOLIKa MabMypuil dYerapaiap Joupacuaa Xal
stwmmmran - Kypcatan  (D.M.Yembapucos, T.FO.Jlecank, 2003). TaOwartHu
Myxodasza KWIyBYH, KXyMIJIaJlaH CYB OapKapOpJIUTHM TEXHOJIOTMSUIAPUHUA WIMHM
acocJyail y4yyH, Kyn WHIIUK TagkukoTiapumus (1975 — 2010 iif.) natmxanapura
kypa Kamkanapé xas3zacu 3 Ta Wupuk tabumii cyB xyxanuk panonura (TCXP),
Cypxon-lllepo6oa xap3acu sca 2 ta TCXP Ba tokopu TCXP 1 Ta pailon octu
KHCMUTa aXKpaTUIITaH.

bapua TCXP yuyyH KypwiraH MOJUHOMHUAJ TPEHIJIApU BaJUIALUSCH
ATPOKCHMALIMSHIHT I0KOPH K03 duImentiapy 6unan Bepudukamusnanran (R).
Komrneke sxkanBannap BasWSTHH SHAJa WIIOHWIM OaxoJaiira Ba KelaXkak Y4yH
Oaropariap Ty3ulira UMKoH Oepau. TaOumiiku, 1y kaObu KypuiraH skaJiBajijapia
AKKOJ udoganmanran Koppemsaius Ko UIIMEHTH Ba perpeccusi TeHriaMaaapuia
akc atau. Kypunub TypuOauku, CyFOpHILTa OJIMHIaH CYB MUKJIOPH Ba 3aX CyBJIapU
ypracuga Kyuiau OOFJIaHMII MaBXKyJd, IIYHUHr Y4yH Kamikagap€ XaB3aCHHHHT
rokopu TCXP yayn W' = 0,1526W — 0,9016 KypHHHLIA KYPHIraH MOIEILUIAPHH
eTapiiy Aapaxkaja UIIOHWIN 1e0 XUco0al MyMKHH.

Xap oup TCXP 6yitnya Ba ymyman xam3amap Oyimga 1955-2009 itmmnap
YUyH CYB XYKallUK OaJaHCUHUHT AaCOCUW JJIEMEHTJApu XUCOOJaHIIU, YHUHT
acocua TaBcU(IM TUAPOJIOTMK Huiutap aHukiaanau. Xap Oup TCXP Oyiinua
XycoOJaml HaTWKaJapUHUHT TaxJIMJIM KyiWd palOHHUHT Oapya JaBpiiap y4yH CYB
OWwiaH TabMHMHJAHTAHJIWIA YMyMaH OJdrasjga OWpMyHYa SXIIUPOK OSKaHUHU
kypcarau (Kamkamapé mapé xaBzacu W3 = 1704; 1128; 1047 mm, CypxoH-
[llepobon xam3zacu Oyimua W3 = 939; 1621; 1436 mm). Kamkamapé xamzacu
Oyinua cyB kam Oynran hunaaru sHr éMoH Ba3uar ypra TCXP na (W3 = 434 Mm)
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ky3atwirad. bapua TCXP na taBcudnu vwuiap JaBoMuaa HAMHHUHT TYIPOK-Ep
KaTjiamMya TYIJIAaHUWIIW Kaa KwinHrad. Kynpok 30Byp (ApeHak) OKUMH Kyiu
TCXP na xy3atuiraH, y oJvuHraH CyBHUHT 20% JaH OpTUFMHU TAlIKWJI KWJIAJIU.
Cypxon-lllepobon xaB3acu Oyiinua CyB KaMm OYJIraH WWIJard SHC €MOH Ba3UsT
tokopr TCXP HuHT paiioH octu Kucmuaa Kysarwiran (AW = —516,1 mm). Ham
3axypanapu erapiivya EFUHJap Ba yYHYa Karra OyJiMaraH 30Byp OKMUMH KYTIPOK
tokopu TCXP na tynnananu.

By cyB pecypciapuHu MUKAOp >KMXaTAaH Oaxosam OwiaH Oup Karopna
cudar KypcaTKMWiapu KOHYHUSITIIAPUHM aHUKJIAIl 3apypuaTv MaBXKyIJIUTHUHU
KYpCaTMOK/a.

HuccepranussHuar «CyFroOpuJIagural Xyayaiapaa ta0uMui cyBJiap JUHA-
MHKACH, MHHEPAJIAHUIIM BAa KHMEBHH TAPKHOMHUHI IIAKJJIAHUII
KOHYHUSATJIApUW» ae0 HOMJIaHTraH Y4YMHYM 000uJa CHU30T CyBJIap PEXKUMHU Ba
MUHEpATU3AIMAICH, [IYHUHTACK, CYFOpWJIaAWraH XyAy[uiapaa TaOuuil cyBiap
MeTamopduszanuscu kKypud yukmwirad. CyFOpuII Ba CyB XY>KaJIUK TU3UMIAPUHUHT
CHU30T CyBJap pPEKUMH Ba MHUHEPAJUIANIUINK, aTpod MyXHUTTa TabCUPHU
MacajaJlapuHu  KyIuiad oJaumiap Yprahrad. 3aMOHaBUM TaAKUKoTiaap M.A
Axyo6os, JI.3.1lepdpeaunor (1996), JI.3 Ulepdenunor (2002), M1.M. T'aG6acoBa
(2004), FO.N.IIupokosa, I'.ITonyamreBa, A.H.Mopozos (2005), ®.5.Py6unoBa Ba
FO.H.MBanoB (2005), I'.A.ITanos, H.A.Mypomues Ba A.B.IllypaBunun (2008),
C.O.I'puneBckuii Ba M.B.HoBocénoa (2011) Ba Oormmika OJMMIAPHUHI HIMHMN
UIUTIApUJIa PUBOXK TOTIH.

Cu30T cyBinap JMHAMHMKACH Ba MHUHEPAJUIAHMIIWHU PETPOCHEKTHB TaXJIWJ
KWINI Y4yH OW3 TUIPOJIOTUK HWIHUHT TaBcudiau naBpiapu: Oaxop (ampedn,
BEreTAIMSHUHT 001N ), €3 (MO, JKa/lall CyFopulln), Ky3 (OKTs0p, Bereramus sikyHH)
HU TaHnaad onauk. Taxaun xas3anap Ba TCXP 6yitnua Oaxkapumiau.

Cu30T cyBiap >KOWJIAHUII MAJOHIApU Ba MUHEPAUIAIIUIIIMHUHT CTATUCTUK
ATPU YU3UKJIAPHU TY3WIJIH, TOJIMHOMHAI TPEHJIAPHUHT perpeccusl TeHIJiaMmaliapu
omuunu (R>0.9).

Xynoca Kuinb, IOKOpU pailoHinapia Ba paiion octu kucmiapaa CC HHMHT
yyyykiamumy, ypra Ba Ky TCXP na aiipum Oapkapop MuHepaUlalIUil
KY3aTWJIUIIUHN KAl OSTUIl MYMKHH. YOy MPOTHO3 MabIyMOTJIapH caTX Ba
MUHEpAIUIAIIMIIUHA OapKapopialliTUPUIITa KapaTUiraH camapaid NpodUIakTHK
Taa0upnapHu unad uyukum ydyH 3apyp. lllynra kapamacnan TabKuaianl
KOW3KH, aHUKJIAHTaH KOHYHUSTIAp pyi OepaéTraH THAPOIKOJIOTHK KapaéHiapra
aHUK Ba TYJIHK TaBCU(] OepaéTraHu WYK, LIYHUHT Y4yH TaOMUI CyBiap KUMEBHI
TapkuOu MeTamopduzanuscuan sHana 6atadcui Yprasui Tajaad dTUIaam.

H.C.KypnakoB  TOMOHHMIAaH  wWirapu Cypwirai TaOuuii  cyBiap
MeTaMop(PU3auUACH FOSUIAPU KEMMHYAIMK YHHUHT Y3U Ba KYI COHJIM IIOTHpJUIapu
TOMOHUJAH puUBOXJIaHTUpuiraH. Acocui unmap karopura H.C.KypHakoB Ba
C.®. Kemuyxuuii, M.I".Bansmko, O./[.Kamkapos, A.I'.beprman, I'.H.Kamenckuii,
A.E.XoapkoB, B.C.Camapuna Ba ['.}O. BanykoHuc TagKuKoTIIapyu KUpaau.

Tabuuit cyBnap KUMEBUM TApKUOWMHUHT MIAKJUIAHMII Kapa€HUHU YpraHuIra
M.I".Bansmko, B.U.Bepnaackuii, I'.}O. Banykonuc, O.A.Anexkun, E.A.backos,
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K.E.IlutbeBa, E.B.ITunnekep, E.B.Ilocoxos, 2.1M.Uembapucos, b.A.baxputanHos,
H.H.ITapdenona, JI.B.KupeitueBa, B.C.Camapuna,B.E.Uy6 Ba ®.D.PyOunoBa Ba
ky1u1ab OollKa oJuMIIap KaTTa Xyucca KyIraniap.

MapnyMKH, TyNpokaa Ty3 TYIUIAHHIIA Ba €POCTH CYBJIAPUHUHI KHMEBUU
TapkuOM TEeHEeTUK acocra sra. by Oup TOMOHJAH CyBJIApHUHI THAPOKUMEBUMN
TaCHU(UHU TYNPOKHUHI LIYpJaHUII Typjapura xam KyJulamra, HKKUHYU
TOMOHJ@H CH30T CYyBJIAp THIPOKMMEBHI TYPJIAPUHHUHI BaKTAa Y3rapuild
MyHOca0aTu OWJIaH TYNPOK IIYPJIAHUIIN TypJapy SBOJIONUACUHMA Oalopatiaiira
UMKOH Oepajiu.

SIKMH BakTraya TYNpOK Ba JKMHCJIApAaH XJOpUA Xamjaa cyiabdaT Ty3iaapu
IOBWJIMO, CH30T CYyBJap MHHEpAUIAIIMIIM YYy4YyK CYyBJIap Japaxacuraya erca,
HIYpJIaHTaH epJiap MENHOpalMACH Makcajara Jpullaau, Ae0 XucoOiaHap 53.u.
Acnuaa KyproOKYMJI WIYpJaHTaH €pJIapHUM IOBHUII Ba CYFOPHUII CYFOPYB
TU3UMIIAPUHU Y30K BaKT JaBOMUJA SKCIUTyaTalus KWJIWII KaTop XoJulapuaa yra
canbuii xoaucara oau0 Kelau: YCUMITUMKIAp YUyH JKy/Aa 3axapiu OynaraH copaiu
HIYPJIAHUII XOCHII OVIIIM Ba TYNPOK Ty3WJIMacu Oy3uiiau, OKUOaTAa TYIpPOKHUHT
¢u3uK xoccanapy KECKMH EMOHJIAIIIH.

Cyropuill mapouTiapuaa TYNPOKHUHT IIYpIaHUIIM Ba ILIYPCU3IAHTHPU-
JUIIA  yMyMaH eTapiuya sXIM YypraHwiranura kapamacaan (B.B.Eropos,
H.I"'Munamuna, A.E.Hepo3un, C.®.ABepranoB, WN.I1.Aiinapos, JI.B.Kupeiiuena,
H.N.ITapdenosa, A.3.Asnuékynos, b.C.Macnos, I'.A.lIlanos, JI.JI.IlIumos, E.W.
[TankoBa Ba B.A.KoBma), cH30T cyBiapAaaH Ty3 KHPHUIIA XYCYCHUSATIAPH Ba
MEXaHU3MJIapu YCIayousTiap Kym MexHAT Tanad KWIMIIKA XaMJa MyKaMMall
sMacnuru Tydainu erapiauda ypranuiamarat (I'.A.ITanoB Ba 6omr., 2008).

Cyropuil y4yyH KyJUIaHWJQIUIaH HATpPUM Ty3Jlapu 3HC  3apapiu
xucobsiaHaau. Apua Xyayaaa coja XOCUi OYIIHII apa€Hu Te3-Te3 Ky3aTuiaau, 0y
KOMIUIEKC TYIPOK TypJapHia KEHI TapKajraH IIYPXOK TYNPOKIapAaH aJIMallyBuH
HATPUMHUHT YTUINW OwiaH OOFNMMK. By CyFopuIll Meaumopauuscu HaTWKacuia
TYNPOK Ty3 KOMIUIEKCH TapkuOuja Hadakar HKOOMM TOMOHIa (MHCOH HYKTau
Ha3zapujaH), OaJKu caJiOMid TOMOHTa XaM Yy3rapuiuiap pyu OepuiiuaaH aanonart
Oepanu. bupok Oy Yy3rapunuiap KOHyYHUMAWp — yjap TaOUui cyBiaap KUMEBUU
TapkuOu MeTaMOp(PU3ANUACHHUHT acOCHHW KOHYHH OWIaH 3u4 OOFJIaHTaH,
TYNpoKJIap Ty3 Kuéhacu SBOMIONUACH >KApaCHUHUHT Y3M 11y KOHYH OujaH
OeNruiIaHa Iy Ba INYHUHT HATWKACUA OJAUHAAH aUTHO OEpUIMIIN MYMKHUH.

Tagkuk S>TWIAETraH MHUHTAaKa MHUCOJIMAA €pJapHU CYFOPHUII Ba XY KaJIHUK
y3namTupuniaa CU30T CyBiIap Ty3 TaApKUOU Y3rapUIIUHUHT alpUM KOHYHUSITIIApU
KypuO  yukuiaau. [UApOKMMEBUI  TaXJWUIAPDHUM  YMYMJAIITHPUII — y4YYH
«STATISTICA» nactypunan ¢oinananmwiag. Xucobyiap acocuaa yCTyBOp HOHIIAp
Ba YMYMHI MUHEpaJUIaHUII YPTacUAaru OOFIaHUILIAP KyPUIIIH.

Kyhunaru dbopmyna KYpUHUIINIA I0OKOpHUaa KEeNTUPUITaH
OOFJIAHUIITAPHUHT YM3HUKIN perpeccusi TeHrnamanapu onuHan («Na+Ky» Ba «M»
Yypracuaa Kamkanapé xaB3acu yuyH):

y=0.24x-0.15 (3.1)

16



Vpra craTHCTHK MabIyMOTIAap MHIUIMIPAMM—SKBHBAJICHT Ba SKBHBAJICHT—
¢ous maknura xucobiad YTKa3WiIAW, CYHT HMHAUBUAYal HOHJAPHUHT alpum
HUCOaTIapu XaMm aHukJIaHau. by mabimymornap Oyiinya cU30T CyBiap TMIIOTETHK
Ty3 TapKUOMHUHI JuarpaMMajapd Ba HOH KO3(pQUUUEHTIapu Trpaduxiapu
KYPUJIIH.

Juarpammanap Ba rpadukiap TaxJ MM KeJla)kak/ia MUHTaKaJaru TynpokJiap
MIypIaHuiyd ~ TaBcUWHM  OamopaTiam  ydyH YydyKpOK CH30T  CYBJap
(munepautanumu — 0,3-1,0 1/i1) 6yiinya CTaATUCTUK MabJIYMOTJIAp KaTTa KU3UKHUIII
YUFOTUIIM TYFpUCHIA XYJIOCa KWIMIIra UMKOH Oepaau. KypuHuO TypraHuiek,
yJIapHUHT TapKUOMIa Ky MHUKAOpa ruapokapoonatiap 6op (25-35%; 30-80%;),
TUIIC AESpid YK Ba €p OCTH CYBJIAPUHUHT CyJb(paT-HATPUIIIN TYpH yUyH y3ura
xoc Oynran Na,SO,4 Ty3u xyna kam (4-10; 10-15%). MoH TapKHOWHUHT acocHid
yarapunuiapu 0,3 - 5 1/ uHTEpBaNIa COAUP OYIUIIM SKKOI KYpUHUO Typudau. Ep
OCTH CYBJIADUHHUHT TapKUOM THUAPOKApPOOHAT-HATPHUIIN Typra SKHHIAMAETTaHU
YMYMHH  TEHICHIMSICH OCNTWIAHMOKIA, UYHKHA Cyib(aT-HaATpUM  TYIUK
UyKoNTaHuAaH CYHT YHHMHT VpHUTa HATPUU-TUAPO- KapOOHATIIapu KEJHIIN
MYMKHH, cojiara Kapiili acoOCUi BocuTa OYJIraH rurc sca 0y cyBiapaa Aesipiiv UyK.

Mabnymku, TaOuuii CcyBiIap KUMEBUM TapkuOu MeTamopdu3aIuscu
MyaMMOCH SIHTM 3Mac. BUpOK MenuopaTuB TUApoJorusga Meramopu3aiusHu
TaxJ I KWW YCITyOUSATH XaIu KeHT KYJIJIaHWIaéTranu nyk.

CyBnap MeTaMopPu3aLusiacu XYCYCUSITIapUHU Ypranuii Y4yH
O.K.KamkapoBHMHT Ty3 nauarpaMmacujad KeHr (Qougananmwiagd. AWpum
xomwtapaa [.HO.Bamykonuc Taknud KwiraH Kymma Ty3 ydOypuakiapu
caMapainupok Oynanud, 4YyHKA yiaap wMeTaMophU3alUsIHUHT Cyab(aTiu Ba
MarHUiIM TapMOKJIapuHH ¢apKiamra UMKOH Oepaau. MUHTaKa CyFopuiIaJiuraH
epJlapy CU30T CYBJIIAPMHUHT METaMOP(PU3ALMICH KOHYHUSTIAPUHU aHUKJIAIl YYyH
FapOuii Y30eKkMCTOH TI'MAPOTEONOTMK SKCHEAWIMACHAA TYIUIAHTAH — KaTTa
kynamaaru rupokumeEBuit marepuanaat (1000 ra axun tabpud) doiganaHuiras,
YHUHT TaxJIMJIM THAPOKUMEBUM TUarpammaniap/ia TU3UMIAIITUPUITaH.

Oxopunarmnapun wuHOOaTra onmb, Meramopdu3aus Ha3apUsICUHU
KaHyOmii Y36EKHCTOH CyB pecypciapura TYIMK KyJUlalll MyMKHH 1e6 aiita
onamMu3. CH30T CYBIApPHHHI AaCOCHW THIPOKUMEBHUA TypJiapH aHUKJIAHIU.
Meramopduzanms cynbdar HyHanumm OYinad keuanu. Epnapuu cyropuiiina
CU30T CYBJApPHHMHI Kapama-Kaplli HyHaIumaard Meramoppusanus TeHICHLMICH
KYIIpoK, amMmo OyHAa TYypJHM IIAKJUIM HyKTajgap, acocaH, cyinbdariu MaigoH
yerapacugaH uyukmarad. Kapama-kapimm WyHanumgaru meramopdusanust yCHUIlu
OwiaH TaOWWil CyBIApHU KyHUAAru TapTUOAA >KOMIAMTHPHUII MYMKHH: FOKOPH
TCXP cuzor cyBnapu — yprta pailoH, 1okopu octd Ba Kyiin TCXP cu3oT cyBiapm.
MabIIyMKH, — KelaXakaa okaHyOMi  Y306eKHCTOHHA  COMAlM  TYIpPOKJIAp
Y PAAHAITAHAHT JIOKAJ YYOKJIapHy Mai10 OYJIUIIN UCTUCHO KUITUHMAMTH.

Kypunu6 typranunek, Cypxon-Lllepobon xa3zacununr okopu TCXP na
XJIOPHJITU TYpJIaTv CU30T CYBIAp YK, CylIbGaTiIn TYp MUKIOPU KaMpPOK, KapOoHAT
Typaaru 3ca kyn yupaiiau. Kamkagapé XaB3aCMHUHI PENPE3EHTATUB y4aCTKACH
xucobnanyBun laxpucad3 tymanu Amup Temyp XYKaqUTMHUHT CH30T CyBJIApU
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Tax;iuiau Mabiymotiapura (2010) kypa cu30oT cyBiapjaa, IIYHUHTIIEK MAarHuau
TUAPOKApOOHATH TMai0 OYnTaH, S’IbHU TECKapW WyHAIMIIIArd mMeTamopdusaius
KY3aTHJIMOK/A.

XyAYOHUHT CYBXYKAJIMK Ba MEJIMOPATHUB XOJIATUHU OaxOJIaHWUIIHW, TaOUHiA
CyBIapHM  KOHYHMSTJIAPWUHU  AHUKJIAHTAHJWTH,  apuj  XyAylJap  CyB
OapKapOpJIMTUHU SIXIIWIAIl yY4yH KOMIUIEKC MHHOBALIMOH-TEXHUK €YMMJIAPUHU
UIIad YuKUI Tanad STaau.

HucceprauusaHunr «CyFOpHJIAAUTaH epJjap X0JATHHU SAXIIMIAm 0yiiu-
Yya MOC MOJEPHH3AIUAJIAHTAH MEJHOPATHB THAPOJOTHK YCYJLUIAP MAaXKMYHW»
70 HOMJIaHTaH TYPTUHYH 000112 a’paiys KaTiaMHu CyB-TY3 PEKUMUHHU SIXITUIAII
Ba TYNPOKJIapHH MyXxo(daza Kuiuim Oyilnda TEeXHHK €4YMMJIap HIIA0 YUKWIIH.
Abdparusi KatiamMd Ba  CH30T CYBIAp YYyH CyB OaJaHCHHUHT MabIyM
TEHTJIaMajapuian aOcTpakiusulaHca, CYFOpUJIAJUraH epjlap Yy4yH siHa Owup
dyHIamMeHTan KOHYHUSATHUHT OUPUHYH Japakaid axaMHUSTHHA TabKUAJIAII KOU3,
Oy: cH30T CyBJap caTX peXHUMH Ba TYNPOKAa Ty3 ajMalllMHyBH »KapaéHaapu
ypracugaru skyaa 3ud  OorNaHUIIIUp. By KOHYHUATHM KamaaH-KaM CYBHU
MUHEpAJUIAIIMIINATA Kapad CHU30T CyBiap JKOWIAHWII “KPUTHK YYKypJura’”
TylIyHYacu opkaiu udopanamanud. bupok menuopanmsna Maskyp TyIIyHYaJIaH
doiigananum Makcaara MyBopUK smaciaurd Tyrpucuaa Gukpiap maigo Oyiaau.
Byun W. A. KapumoBuuHr Y36ekucton Pecny6imkacu Basupmap Maxkamacu
nurmwmmuaa (16.01.2015) cyznaran HyTKH XaMm TacAaukiaMokaa. YHaa “Cuzor
CyBJIapH, SHT OFUp Japa)kaja, SbHU, 2 MeTprada 103aja KOWaIirad epjiap Kapuio
500 MuHTr rekrtapra kv y4djaH Oupura Kamaiau, Ky4wId Ba ypTada IIypJjaHTaH
epiap sca 100 mMunr rekrapra €ku 12 ¢owusra Kuckapau” ae0 TabKuJJIaHATU
(“Xanx cy3u”, 2015 iun, 17 suBap. .2 0.).

“KpaTHK 4yKypiauK~’ TyFpUCHMAArd wacanaHu ypranumra B.B.Eropos,
A. H. Koctskos, A. I'. Bmagumupos, JI. M. Kam, @. M. Paxum6oes, 1. K.Kucernes,
M. A. [TankoB, A.E.Hepo3un, b.I.Ilanun, W. B. Cabonpu, T. II. JlanTesa,
B. A. KoBgna, A. P. Pamaszonos Ba B. H. Haconos, JI. B. Kupeituesa, JI. ®@. [lectos,
XK. Axmenos, K. Mupzaxonos, C. Azumboes, C. McaeB Ba Oomkanap 3 wiMui
UIUIapUHU OaFulIaraniap.

YHM Xan J3TUIIHAHT MAaBXKyJ WYyJIHM — aMalllall OMWUIAP TYFPUCUAArU
dakTUK OMIIMMIIAp acOCH[A ATAJOH Y4acTKaJIapHU TaHJIAll Ba “KPUTHUK YYKYPJIUK
uHTepBaIn HU aHuknam. HOxopuparmmapHu d3bTHOOpPra onud, KaHyOHid
V36eKHCTOHHUHT CYFOPHIAIMIaH epIapHHH “KPUTHK UYKYPIMK HMHTEpBaiu’
HiapTiapura Kypa paloHJIalITUPUII YTKa3WIIH.

AManna KpUTUK UyKypJIUK HWHTEpBAIM KyWHIarn ycyl OWIaH OCOH
AHUKJIAHUIIM MYMKUH. TaaKuK STUIAETraH MaWJOHHUHI TYpPJIM HyKTajlapuia
CU30T CyBJap HaMyHaJlapH, YpTaJalUTUPWIraH TyIPOK HaMyHaJlapy TaHJIAHAIU Ba
cuzoT cyBiap carX (CCC) uykypauru yiadaHaad Xamja CyBjap MUHEpaIaHUIIH
(r/xr) anuknanaau. bynna Kyuaaru dopmynanan Qoiiiananuianm:

K, =—2 (4.1)
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OyHna M,— MUuHepaJJIaHUIII,

C — TYynpOKJApHUHT Ty3 TapKUOH.

HamyHanap oJnuHraH €pilapHUHT METUOPATHB-TUAPOJIOTHK XOJaTH TaXJIWIN
Oepunran Hykrama K, = 1,5 kuitmatnapma CCC KpUTHK 4YyKypJIMKKa MOC
KeJMIIMHN aHUKIAIra UMKoH Oepau. 1IlyHnan cyHr sxany6uii Y36ekucToH ydayH
KPUTUK YYKYpJIUKHUHI CHU30T CyBJap MHUHepauUlalldinura OOFfaHuIl Tpaduru
Kypwind. Maskyp rpaguk mMabiymoTiapu OYin4a MUHTaKa y4yH CH30T CyBIap
KPUTHUK YyKYpJWK UHTEPBAJUIAPUHU aHUKJIAI aMalira OIIUpPHIIIH.

Cyropuiagurad epjJapHUHI UKKAJIAMYH LIYPIAHUIINA €PYCTH SKOTU3UMIIApU
JerpalalMsICHHUHT acOCU OMMJIM XucoOnaHagu. TaHum ycyiuiap TYOpoK Ba
epJapHUHT MKKWJIAMYH XJIOPUIUIH E€KU XJIOPHUI-CYNb(PATIN UIYPIAHUIINTA KapIln
Kypamjga caMapaiuaup. bupok wunuiad yukuiaraH ycysulap TYHNPOKJIAPHUHT
UKKWIAMYU COJIaii IIYPJIAHUIIN Ba IIYPTOOJAHUIIN XOJaTliapuia caMapacus €Ku
KaM caMapaauaup.

TynpoxIapHUHT COMaNy NIYPIAHUIIIA MyaMMOCHUTa YTMUIIIA eTapinda 6axo
Oepuimarad, YyHKM TYOpPOK HIYpJIaHUIIMHM Oaxoniaml y4yH KYJUIaHWJIaguraH
ANEKTP YTKa3yBUAHIMK YCIyOM COAQIM WIYPIAHUII KUMEBUIIMIA TabCUPHUTra
#aBo0 Oepmaiinu. Kypykiaukaa Oy Xo[uCaHUHT reorpaduscu Ba Tr€OKUMECHHUHT
ypranwirannuru erapauya smac (B.A.Kosna, 2008).

Jyéuunr kyminad cyropwiIaJWraH paloHJIapW Y4YyH OBUIIAAH CYHT
UIIKOPJIWIMKHUHT OPTHILM, IIYPXOKIUK Ba HOpMall KapOOHATIapHUHT Mai]10
OynumK aHUKIaHraH. TyNpOKIapHUHI IIYPXOKJIAHWIIM XaM 4Yy4yK CYB (Ty3Jiap
mukaopu <0,5 r/n) 6wmnad, Xxam kydcu3 muHepamiamrad (0,5...1 r/n) cyB Ounan
cyropuniia kysarwiaau (M.ILKpyxwnun). Bynmapuunr Oapuacu Ouprajimkia
COJAIM IIYp TYNPOKJIAPHUHI KENHO YMKHUIIM Ba MEIHOPALMIACH MYyaMMOCHHH
nyHéna OupuHYM YpuHiapjaaH Oupura kKyiau. by allHukca apua UKIUM
mIapouTiIapuaa Kyaiu HaMoEH Oymumm MmyMkuH (A. K. AHaHsH).

Comanu mypnaHum OWIaH Kypalluil Yy4YyH oOJlaTAa Typiau KUMEBUHN
MEIUOpAHTIAp, TYNPOKHM IOMIIATUII Ba OOMIKA YCYJJIapHU KYJJall TaBCHUS
stunagu. Tynpok KuMEBHUH METHOpAlMsCH COXacUra TETHILIM YCYJ TakKiIud
KUJIMHUO, y TYNOPOKJIAPHUHT cojara OapJOLUITWIMIMHUA OLUMPHUII Ba YJIApHUHT
IypTOOJaHUIINIa KAPUIU KypalJa Ky UIAHUIUIIN MYMKHUH.

WNuwta6 gukmiran coganu itykorum yeyiau (Y3P Iarentu Ne IDP 04470)
Hadakar KylmuMya canOuid xoaucajnap KelTupManau, OaJku OMp BaKTHUHI Y3uaa
TYNPOKHU COAaHU MYKOTYBYU MEIHOPAHT OWJIaH YFUTIIANIH.

Kyinnran macana KUMEBUM MEIUOPAHT OWIAH HIJIOB OEpHUIl OpKaIu
TYNPOKHHU IIYPCU3NAHTUPUII YCyJIua aHa IIy MENHOpaHT cudatuaa Oupra Exku
aloXuaa-ajJioXyuaa Kajdpluid, MariHvii, Temup Ba Oapuil HUTpaTIApUIAH
¢oiinananum OuWnaH Xajdl ATWIAIWA, MEITUOPAHTHUHT 3apyp 103aCH 3ca KyHuaaru
OOFJIAHMIIJIAaH AaHUKJIAHAH:

J,=AxKIC (4.2)

Oy epna /[, — MenmopaHTra Oyiran dXTUEK, T/Ta;
A — MenuopalusaaHaéTral KaTiamia cojia TapKuou T/ra;
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K — katnoH Typura O0FJIMK KO3 (ULIUEHT;
C — Owpnuk yiynuiapuga MEJNIHOpPAHT KOHICHTpauusichu (dpuTMma Ba
KpHCTaJJIAaHTaH CYBHU XHcoOra ojuo).
Taknud >Twiran ycynaaH ¢oiianaHraiaa KyWuaara TypAard peakiusiiap
Ke4aJu:

Na,CO3;+M ><(NO3)2=1\4 xCO3+2NaNO3, (43)

Oy epna M - Ca, Mg,Fe Ba Ba HUHT UKKH BaJICHTIIA KAaTHOHJIAPH.

bynna copga TynuMK WYKOJIagu Ba a30TiIM YFUT XMCOOJIaHUO, YCHMIIUKIIAp,
KyMIIaJiad F¥y3a sximm y3namrupaaurad sHru Hatpuiom xocmna (NaNOjz — yum
CEJTUTPACH) BYXKyIra KeJaau.

Taknug sTUnATaH yCyJIHM amaira OLIMPUIIl TaxpuOa OWIaH TacAMKIaHTaH.
Taxpubana Cypxonmapé Bwiostu [lenoB Ttymanum “HaBpy3” xyxamuru
nananapuja TaHiaad OJIMHraH IIYPXOKJIaHTaH OY3 TynpoxaaH QoigaraHuIraH.
Takmud stunaérran ycyn OMp BaKTHUHT Y3uaa MKKH MacajlaHW — TYHNPOKKa a30T
VFUTUHU KUPUTHUII Ba OYHU COJIaHM WYKOTHUII >Kapa€Hu OunaH Oupra KyIIAITHU
XaJl 3Taju.

Mabymkn, asparusi JOKaJl 30HAJIApU NIYPIAHWIINA Ba CyB OOCHIM OwiiaH
KeyaJMraH HaMJIMK Ba MUHEPAUIAIIHUHT XaJJlaH 3UEN  OIIMII KapacHH
MUHEpaJUlallifaH CU30T CYBJAp CATXUHUHT THAPOTECOJIOTHK Japyajiap OpKaiu
KeCKUH KkyTapwiminyd xucobura yrtaau. Iy xabu mapoutnapna ymoy camouii
XOJIUCAJIApHU, MacallaH, YJIapHU W30JSAIUsIIal Wynu OWijlaH OJIMHU  OJIUII
MYMKUH.

Tymnpoxnapaa ¢uibTpra Kapliv SKpaH SPaTUIIHUHT OWp Heda yCyJiapu
MabiayM. KymmHua ymapra S>KMHCIAPHUHT FOBAaKJIWTH Ba YTKa3yBUAHIWTHHU
KaMauTUpyBUM KUMEBUW peareHTnap kuputwiaau (DpaHuus naTeHTIapu
No 2.226.854 Ba Ne 2.230.209; AKII nmarentu Ne 3.772.893; C.[d.BopoHkeBuy,
JI.LA.EBnokumoBa). Ymly yCymJapHUHT acOCHWA KaMUWJIUTU IIyHJAKH, Yiap
ONMHAAH OepwiraH 4YyKypJukaa QuIbTpra KapliM SKpaH spaTUIIra HUMKOH
Oepmaiiau.

Bu3HUHT eunM cyFopuiIaJWraH epiapja TYNPOKHM TEXHUK MEIHOpaIusi-
namgan u6opar (V3P marentu Nel659445). Acocuit Makcan - Oyprynaiimuran
KyAyKJIap MHUKIOPWHHM KHUCKAPTHUPHIN XHCOOWTA KYI MEXHAT Tajnad STUIUIINHU
KamMaTupui OwiaH OWp BakTAa TYNPOK VYTKAa3yBUAHJIUTHMHU KaMaWTUPHILL.
Y CyIHUHT MOXUSITH TYITPOKKA OJTUTO-3TOKCHOPTAHO (XJIOP) CHIIOKCAHHUHT arleTOH
sputmacunu aneroH owmnan (0,3—1):1 aucbarna xaimam Ounan OUp BakTaa CHU30T
CyBJIap CaTXWHU Tajad ATWITaH YyKypJuKKaua rmacauTupuiiaaH noopar. PeareHt
MUKJIOpH OeNTUIaHTaH MalJIoH KaTTaJurd, OCpuiraH dKpaH KyBBaTH Ba TYIPOK
FOBAKJIMIUra Kapab aHuKjJIaHagu. Ma3kyp ycyn JabopaTopus Ba jana
mapouTiapuia CUHOBAAH YTKa3WiraH. XarTo aleTOH Ba OpPraHOCHUJIaKCAHHHUHT
1:0,1 nucbGarunma yrkazyBuanauk 0 HuU Tamkuia Kwiah. 1:1 HucOaTma peareHT
MUKI0pHU 100 Kr HU TALIKWAI 3TAJIN.

Apuja 30Hama TYNPOKHU CYB OJpo3wscuiaH Myxodaza KWIWINra KarTa
pTHOOp Kapatunaau. Cyropuiaiural JEXKOHYWIMK 30HAcHia srariap Oyiinua
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CYFOPHUIIl yCYJIU KEHI >KOPUM ATWITaH BaKTAAaH Oepu UppUTAIUs IPO3UICH KEHT
tapkaiad. Kagan cyB sposusicu CypxoHaap€ BWIOSATHIAA — CYFOPHIAJIUTaH
epnapuunar 57% wuna (B.E.Uy0, 2006)), Kamkanapé Buinostuma sca — 32% wuna
(159748 ra) ky3armiamokaa (M. Tomky3ueB Ba 6om., 2007).

TynpoK KaTIAMUHUHI HMppUranus HPO3UsICUra KapIIWIMK Kypcara
OJIMIIMHU OLIMPUII Ba YCTKM OKMMHU Taakuk odtumra [[.E.Mwupuxynasa,
B.H.llenpun, M.C.I'puropoB, M.C.Ky3nenoB, E.B.Ilonyskros, FO.I1. ITonsikos
Ba OolIkanap ¥3 UiMui uluiapuau Oarunuiarannap. Pecnybnukana ymoy sposus
Typunan 600 MUHT TeKTap MalJoOHAAru SKuHiIap a3usaT yekmokaa. b.d.Kambapos
MabiayMmoTiiapura kypa, uppurauus sposuscu 400 munr ra man 1,4 muH.ra
MaifoHra tTapkairad. by xkapaén aliHukca, pecniyonuka Oyiinya maitnonu 291469
ra HA XOCWI KWJIYyBYM THIICIH TYNPOKIapjaa Hamo€H O6yiamoxaa (A. Dprames, T.
Oprames). Kamkangapé Bwiosatuaa 0y (20 muHr ra gaH optuk) Hwuiion, kucman
Kapmm, Fy3op Ba Kocon tymannapu epmapunup. Cypxonmap€ Bunostuaa (30
MUHI ra gaH opTuk) Ontuncoi, ypum, Kymxypron Ba bolicyH Tymannapu
epiapunup (B.JI.Casemio Ba 6omr.).

Hana taxpubamapuauar (1983-1986; 2000-2001) Basudacu Kamkamgapé
xaB3acunaru Humon tymanu 1-con, 4a xyxanukiapu (MuHepaiap OepuiiMaraH
arpu-0yrpu sratiap) Ba Fyszop tymanu “Ilypran” xyxamuru (KaBapTUpWITraH
KaOJIMHUT, OCHTOHUT Ba BEPMUKYJIUT KUPUTHIITAH STPU-OYrpU dratiiap) TUIICIH
TYNPOKJIapUAa IOBWIMII J>KaJalINTH XaXMU Ba JUHAMHUKACMHU aHUKJIAII,
ITYHUHT/ICK, 3PO3Usira Kaplid MOJCPHU3ANMUIANTAH TEXHUK SUMMIIAPHU HILIA0
YUKapullian uoopar. YMyMan OepuiraH ydacTKajlap THUICIWIWTY Ba UppUTAIUs
9PO3USCH JKapa€HIApU PUBOKIIAHUII 3XTUMOIIA OYIraH penbed ImapTiapura Kypa
OyTyH MUHTaKa Xyayau ydyH TaBcudian. MakOyn numabnuk (oruin) >Tud 0,02
tannaHrad. Cyropuil ymymuil KoHyHustiap aHukiadnrad 0,1; 0,2; 0,3 n/c cys
capduiapua amanra OmrupUIIH.

Mabiiym ycyiap MyaisiH TYIPOK Ba reoMop(OIuK mapouTiap Y4yH TaBCus
KUJIMHTaH. DBH3HUHT TEXHUK YCYJIHMHI Basudacu CyB pecypciapuiaH
doiinananum camMapaJopJUTrMHU  CYFOPHUII MEbEpIapu Ba MYyAJIATIApUHUA
MUHUMYyMIada KaMaWTUpHUIl Hynu OwiaH owupuil, Oy uppuranus 3po3usicd Ba
TEKUCIUKIATy TUTICTU Tynpokiapaa cyhdo3uoH xapaéHIapHUHT OJAMHY OJIUIITA
UMKOH Oepanu. Kyiwiran macana Kyiuaardya Xaja 3THIIW: SKUII OWiiaH Oupra
TYNpPOKKa TaOMHMI MeIHOpaHTIap (COYMIYBUM) — MOHTMOPWJUIOHUT, OCHTOHHUT,
KAOJIMHUT, BEPMUKYJIUT €KU MEPIUT COJMHAAW. YNapHu conumpgaH asBain 700-
1000°C xapoparaa T061a6 KaBapTHpHIagd, KeiimH 5,0 —10,0 MM KaTTalHKIard
rpaHynarada MaijganaHaan. Maskyp MuHepaiap MyCTakwil €KUM apajammazna
WIUTATUIIAIN.

NIHUHT MKKUHYK OOCKMYKJIa KUSJIMTHU POCTIIAIll MaKcaaua, srat Tyoua
ArpU-OyrPUIIUK YTKA3HUII.

Taxxpuba MabaymoTiiapura Kypa, OyHIai Tymnpokjiapja OJJUM CyFopHIIa
FY3aHUHT cyropuil Mebépu 20 MUHT M /ra ra eraau. busHuHr Takmmd — U3NK
OyfJIaHMIIHA Ba HMHQWIBTPALMOH CYBJIAp MHUKJIOPUHU KaMalTHpHUII XucoOura
HAMJIMKHU WUFUINTa, CYFOPUII MEbEPUHM MACAUTUPUINTa Ba CYFOPUIL JaBPUHU
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UKKU MapoTaba kamadTtupanu. Taxpubaga KaoJIUHUT, OEHTOHUT Ba BEPMUKYJIUT
oupranmukaa 1:1:1 aucbarna sratHuHr 1 M y3yHacura 1 Kr MUKAOpAa WIUTATHIIIH.
[lepnut Ba MOHTMOPWIJIOHUT TAbCUPH XaM XyJITU IIYHIAH.

Taxpuba HaTwkanapu SHIM YCYJHU KYJJIall CYFOPHII MYyJIJIaTIapUHU
amManza WKKH MapTa KaMaWTUPHUIINHH, UIYHUHTACK, WPPUTALMs SPO3HICU Ba
cypdo3noH YnKoHmap XOCUI OVIUIIUHU TYJIUK UCTUCHO KWIMIIMHU aHUKJIAIIra
UMKOH Oepu.

JuccepTallussHUHT  «ApMA XyAyJiap CcyB 0apKapoOpJUIMHH OIIMPUII
YUYYH MOC MOJAE€PHU3ANHUSIIAIITAH THAPOIKOJIOTUK TEXHOJOTHSIIAPH MAKMYH-
HM Ha3apuii-Ta:xkpuba KUXaTIaH acocJjaml» 1e0 HOMJIaHTaH OemuH4Yu 00012
TaOuuil cyBlapJaH OKWJIOHA (oilanaHuil Oyiinya TEXHUK eduMiiap HaTHXKallapu
KEeNTUPWITAH. X03UPTH BaKTJa apuj MUHTaKajgap/ia TaduaTiaH Ba, TAbKUTAMHU3,
CYyBJIaH OKWJIOHa (oiflaJaHuIl MyaMMOCH OyHJaH Oup He4ya YH WU aBBaira
HrcOaTaH aHua Mypakkad 0ymu6 typubau (M.I1. Ceunnos, 2005).

CyB GapKapOpJUTHHH OMIUPHUIIIATY 3aXupanapaan oupu Oy 30Byp (ApeHax)
cyBnapuaup. 1970 nmnpmaék H.H. Bepurunn Ba I'.K. AcnaHoB caTXxHM WiIAu3
SIIIIOBYM KATJIAMHHUHI KyHH KUCMHIrada KyTapuO Ba Iy WYCHHJIA €pJIapHU €pOCTH
CyFOpUIIHU (cyOuppuranus) amajra OIIUPUII Makcajara MyBOopuUK, €0
TabKUJJIaraHaap.

TaakukoTiapuMu3 OYHHUHT y4YyH OHI Kyjlail [apouTtiap >KaHyOui
V36exnucToHRHIHT tokopu TCXP napupa MaBxyj SKaHUHM KypcaTau, Oy 4ydyk
cu30T cyBiap xyaymnapuaup. Kyn hwinuk mabiymoriapra (1965-2010) kypa,
IOKOPHY PallOHJIApHUHT KOJUIEKTOP-30BYp TAPMOFH/Ia CYBJIAPHUHT MUHEpAILIAHUIIIH
0,3-1,8 r/m werapacuma y3rapaau. AWHA BaKTHHUHT y3WJa MHHTAKa CH30T CYBIAp
JUHAMUKACH TaxJIMJIM a’paiysi 30HaCH KypHUIIU Ky3aTWIaETTaHUHHU KYpCaTIu:
yii0y pailoHJapHUHI CyB OWJIaH TabMHUHJIAHTAHJIUTH CyB Kam Humtapaa (1925,
1926, 1927, 1941, 1986, 2000, 2001, 2011, 2015) 52-67% uerapacuna TeOpaHHO
TypuOIu.

CyB OKMMHMHHM pOCTJIAlll YYyH KypHJiMa KYHJaJaHI KECHUMHUHHM XHCOOJAIl
dopmynacu onunau. Maskyp kKypunma Kamkamapé xaszacununr Oxpabon
kotekropu (1990) Ba Alipym kanamuna (2013) xopuii KwiuHrad. KelnHru
TaJAKUKOTIIAp KapaéHuaa y onpmynda moaepam3arusuianau (5.1-pacwm).

DOpKHH XapakaTija CYBHMHI YyHYa Karta OVynmaran carxyapunu (H),
HIYHUHTJEK aiipuM TagkukoTumiap (P.Baranos) Taxpubacunu xucobra onub, 6us
30BYp OKMMHUHHU POCTJIalll y4yH Oup-OupumaH Makcuman macodaaa >Koualiran
“kackan’ KypuiaMac MakOyJUIUTUHU TabKuaimMu3. OpTUKYa CYBHU YMKapUIILIAp
ypTracuaaru xucoonap

L=— (5.1)

dbopMynamaH TONUIAIH.
byHna 1 — opKkuH XapakaTiaru CyB 103ach €KM €pOCTH KaHaiu (JIpeHa)
TyOUHMHT HUa0nuru; H; — KypuiManu YpHaTHUILA CTBOPJATH CYB CATXU.
CyOuppuranusi UIypcu3IaHUIIl Ba COJAIHM UIYPIAHULIIHUHT OJIMHHU OJIaJIH.
VYHU Kyducu3 MUHEpaJJIallrad CU30T CyBJap mapoutusa (3r/1 1aH kam) Ky3ru
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A-A

5.1-pacm. OKHMHY POCTIOBYH MOJAECPHU3ANMAIAHTIAH KyPHWIMAHMHT XUCO0

HIAKJINH JJoHuXacu
1-30Byp; 2-cyB TanuIaiurad UHIIOOT (EKU IJIUTA, EXY/ METAJUIJaH sicaJillraH OCTOHA);
3-TUpKUIL; 4-TYCHMK; S-IIapHUpIap; 6-0KUMHHU CYHAUPYBYM Kypuima; Hppi- cH30T cyBrapHUHT
30BypZla OKMMHHUHI DOpKHH XapakaTuJaru caTxu; Hrpz-CI/ISOT CYBJIApHUHI  KypHJiIMa
ypHaTHIraHuaaH KeinH carxu; Hy, — CH30T CyBIapHMHI KPMTHK YyKypJaMK HHTepBanu; P-
TuApOJUHAMHUK 6OCI/IM; Hj_ — OKMMHHUHI' O5pKHH XapakKaTuja 30BypJaru CyB CaTxu, H2 — KypuJjiMa
YypHaTUIATaHAAaH KeHUH 30BYypAaru CyB caTXu

OyF/IOMHU O3MKJIAHTHPUO TYpHII YYyH XaM TaBcus 3Tuill MyMkuH. Lllynnai
KUITNO, €pOCTH CYBIAPUHU OOIIKAPUIITHA aMaJira OIMTHPUIIT MyMKHH.

MenuopaTuB THU3UMIIAp HUIUIANIN HIIOHWIMIUTHHU OIIUPUIIT MYaMMOCHHU
XaJl JTHUIJA acocui HyHamuuuiapaaH Oupu — uyMkKapuO ro0opuiaguraH Ba
KOJUIEKTOP-30BYp  CYBIApUMHU  MUHepaicusmantupuml.  Mapkasuid  Ocué
MUHTaKacuja MaHOanap/aaH oluHaguraH cyBHUHT 40% ra SIKHHU 30BYp-4UKapHuO
TalIaHAJAWTaH CYBJIAPHUHT IMAK/UTAaHWIINAAa HINTUpok 3Tamu (A.KapumoB Ba
Gor.). skaHy6uil Y36eKUCTOH LIYp CYBIAPUHH MHHEPAICH3IAHTHPHII 3apypaTu
muHTaKaga dygyk (1,0 /1) epoctr cysmapu Paprona (111,4 m°/c), TomKeHTOMIN
(90,8 Mm/c) Ba 3apabmon (46,4 M°/C) THIPOTCONOTHK paiOHIApH OWIaH
TakKKocjiaranaa yHuanuk kymn smaciurugad (Cypxonnapé -29,14, Kamkanapé-15,6
M>/c) kenu6 unkamm (A.A.AGupos Ba Gor., 2003 it.). B.A.Bopucos Ba Gomkaaap
tapkupIaranunek  (2002), V36ekucToHga uUydyK HYHMIHK EPOCTH CYBJIApu
mukaopu 30 #un wumaa (1965-1995) 471 nan 294 M’/c raua KamaiiraH Ba
MUHEpAJIAaHUIIIN  ST/71  Ba YHAAH OpPTUK OyiIraH yMyMHil €poCTH CYB
pecypcnapunuHr 56% u ypuura 34%mwuHu Tamkwi KwiraH. Epoctu cyBiapu
MHUKJIOPH XaTTO OMpMyH4a, 844 aH 853 M°/c rada opTraH.

CyBiapHU MUHEPAJICU3JIAHTUPHUII YUYyH Ta3ruapar TEXHOJOTUSICU TaHJIAH-
ran. Kam sHeprust Tana6 stuimimy acocuii xapaémnap 0-10° C xapopar opanuruga
yTHimra acocnanaan. Mnuia6 unkuiran rexnosnorus (V3P martentu Ne 04339) ras
TUAPATUHU XOCWJI KWJIYBUM Ta3HUHI CyB OWJIaH OOFJIaHMII HATMXKAcHa OJIWII,
TUAPAT KPUCTALIAPUHUHT QXKPATUIIM, yJIapHU FOBUII Ba TMapyajiaHTaHAa dydyK
CyB XOCHJ OYynuImuMHU ¥3 wuuMra onaau, OyHJa THApPAT XOCHJI KWIYyBYM Tra3
cudaruaa cyBaa 3puiiiurad ra3jaan ¢oiganaHwiaan. AHa nry Makcaiap y4yH y3
napamerpiapu OViinda KapOOHAT aHTUAPH] KYTIPOK SPOKIU: KapOOHAT aHTHUIPHL
THAPATHHUAT Xxocw1 Oyimmm 1400-2500 Ila 6Gocumma, 275-179°K xapopat
UHTEepBajuaa amanra omanaud. KapOoHaT aHTHApUA THIPATHHUHT (POpMyJIacH
CO,-6H,0 nan CO,-17H,0 rauva y3rapaau (70 MIla raua 6ocumaa).
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Mnurab 4uKWIral TaKOMWIIAIITUPWITaH KypHUJIMaHUHT IIaKIUN JIOHUXacH
(5.2-pacm) CO, ruapatu Xocwi Oyumn ManOau cudarruaa 60CUM OCTHIA CHKHJITaH
€KU CYIONITUPWITaH KapOoHAT aHruApUIIaH (hoigaaHuIl Ky3aa TYTUIIUIIN OWIaH
dapkiananu, Oy 3ca KOHCTPYKIUSIHU >KUJJIMUA paBUIJA COAJANAIITHpagu. bus
Takiud Kuaa€TraH MOJIEPHU3ANMSIIAIITAH TEXHOJIOTHUSHUHT STHA OWp XYCYCHSITH
YHUHT yHUBepcaumuruanp. [IIyHUHT ydyH KEHT criekTpiaaru kypcarkuwin: pH 3—
12, munepamanumu 2-3 gad 200-300 r/n raga 6yiaran epocTH, KOJIIEKTOP-30BYP,
Ky Ba OOILIKAa OKaBa CyBJIap MHMHEPAJICU3IAHTUPWIAIIN MYMKHH. TexXHOJIOTus
CEJICKTUB XYCYCHSITTa 3ra, sS’IbHU U(IIOCIAHUII TYPH XaM HOOPTaHUK, XaM OpTraHUK
OynuImM MyMKUH. MUHEPAJICU3JIAHTUPHUIIHUHT DHT CYHITH MaxXxCyJOTH 4Yy4dyK
cyBaMp. ['uapaT TEXHONOrMSICM YyHra KyWuinagural Kylupard TajgalnapHu
ky3maian: pH 6,8-7,5; xypyk komguk — 1,0-1,5 r/1 man kym sMac; KUMEBUH,
OakTepuasl TapkuOU, MyaJlJlaK KaTTUK >KHCM 3appadaiapu Ba (U3UK Xoccajlapura
Kypa CyB amajjard HOpMaTHUBIApra MOC KEIWIIA Kepak. MabiIyMKH,
muHeparammimum 0,7 nan 2,0 1/1 rada 6ynraH cyB cudaTura Kypa CyFOpHII Y4yH

Man6a H2O (M=2-300 r/a1,
ep ocTH, 20BYP Ba K¥1 CyBIAPH

. 90% 10%
H;0 (M=1,0-1,5 r/1) Toranammaran Ve
pH (6,8-7,5) CP CP (ruapar) l H;O (vumepannamran ) l

T'mapar
napyaJja-
HYBYH
peakTop

P, t nuco)

IOBnaMa-
ramras

Acocuii onTHMAT KVPCATKHWIAD

Hlapran Gearmaap

P=35 atm
t=10"C - pocriarmy

Q=50:500 m*/ coar .
G=2:6 kB1/c 1M H,0 ra ‘) - KoMEOpeccop

- HACOC
- OYMIYBYH KJIANaH

5.2-pacm. CyBJIapHH MUHEPAJICU3IAHTHPHUIIHUHT TAKOMWIAIITHPUJITAH
TEXHOJIOTHK MIAKJIUMN JIOHNXACH
axmy xucoosanaau. CyBiaapHM MUHEPAJICU3IAHTUPHIL CAHOAT KypUIMajJapUHUHT
noitrxasuii KyeBaTi 50 gan 500 M°/c rava.

H.P.XampaeB Ba Oomkamap Ttabkuaiaaranugek (1997), «..CcyBHH Texaln
YCYJUIApUHU HIUIa0 YMKUIA OJUMIIAp OJIIMAA KEHI XapakaTiap MaiJloHu
OUMJIIMOKIA. YnapjaaH Oupu — OyFllaHUINTa KapIIM Kypalluil». XaKUKaTaH,
C.IIIL.Mupsaes Ba X.M.Bamue Ttabkmmuiaranmapuaek (2000), Y36exucron
CYFOPWIQIUTaH €pJapUHUHT KaTTa MaWJOHJapu Y4YyH YHYMCHU3 OYFJIaHUIIHU
KHCKapTUPUII MyaMMOCH MyXUMAUpP. ['MIpoIOruK Ky3aTyBiap MabiIyMOTJIapH,
pyit 6epaTrad UKJIUM UCUIIU XyIY] CYB OallaHCU KOMITIOHEHTJIAPUHUHT Y3Tapulliv
KYpUHHIINAIA HaMO€H OVmaéTraHWHM KypcaTau: TylIama KarjiaM YCTHAaH
Oyrnanui kynaimokaa (B.E.Uy0, 2007). Tabkuaniam JIOb3UMKH, TYTPOKJIAPHUHT
FOBAaKJIUTM Ba CYBHHM YIUIAll XYCYCHSITH OYryHIM KyH Macajacura aujiaH[u.
AlipuM onumiap TYNPOKJIAPHUHT YHYMJIOPJIUTHM Ba HAMIIMKHU CakKjad TypHIl
XYCYCUSITUHM  OLIMPHUII  MaKcaJuaa MOJMMEp TUAPOreIUIapHU  TaKIH]
kunMokaanap (A.T.Canoxunauaos, 2004).
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Tabunii MuHepaIapAaH (GoiinataHuI Taxpudacu xanyouit Y36ekucTonna
XaJy eTapiinya ypraHwiMaraH Ba TapKaJMmaraH. bUpoK yHM KUIUIOK XYKaJIUTHUTra
KOPUH ATUI UCTUKOOILHMIUD. MKTHCOAMI, SHEPTeTHK Ba HKOJIOTUK TOMOHIIAp Oy
TaXpUOAHUHT MyXUM TapKUOUN KHCMUIHP.

Tynpoxnapau menuopanusiam ycyiad WIUIa0 YUKHIIA (373P nateHTu Ne
4539), y Tynpokka Tabuuil MEIMOpaHT, MacajlaH, BEPMUKYJIUT, JACTIA0 YHUHT
MIAMYBYA KOMIUIEKCUHU KalblUi OWiIaH TYWMHTHPUO TYNMPOK OWIaH MEXaHHK
apanaurtupuuias noopar. Connman assan Bepmukyiaut 700-1000°C xapoparna
T0ONMa0 KaBaptupwiaau, keitmn 5,0-10,0 MM KkaTTanukgaru rpaHysarada
MaljanaHaad. YHAAH Tamkapu TaOumii MenmuopaHT cudaruaa 900-1100°C
xapopatja To0Ja0 KaBapTUPWITAH MEPIUT XaM MYCTaKUJI €KW BEPMUKYIUT OUJIaH
Oupra conmuHagu. Maxaimi WMKOHHMATIAPHU X#coOra om0, ITyHUHTJICK,
KaOJIMHUT Ba OeToHMTIAH XaMm (Qoigananuim MyMKUH. Tympoxk KaTiiamura
KaBapraH BEPMHKYJIHUT Ba TMEPIUT KYIMIUMYATAPUHUHT (PU3UKABUNU - HMCCHUKJIHK
camapacH Taxpuodaiapja ypraHuiraH.

TagkuKoT/Iap KaBapraH MEJIHOPAHTIAPHU KYIIWII TYHNPOKHUHT HCCHUKJIMK
YTKa3yBUAHJIUTHHY JACSIPIN UKKA MapTara KaMauTUPHUIINHA KypcaTau (MEITHOpaHT
KaTjiaM KyBBaTH KaTTapokK OYJica, UCCUKIUK (U3MKa caMapacHu SIKKOJIPOK HAMOEH
Oynanu). bynna rpanynamap xarraimru 0,1-5,0 MM Oynran  ¢pakuusuiap
camapaJlupok XucoOnanaau. byHaan tamkapu KaBapral MeJlHOpaHTiIap KapOoHaT
TY3JIAPHUHT TYJIMK WYKOIUIIUTa Ba TYIPOKHUHT co/ia OapKapOpJIUTHHU OIIUPHUIIITA
XU3Matr Kwiaad. byHra KaBapraH BEpMUKYJIUT Ba MEPJIMT MIAIIMAaraHra HucOaTaH
KaTTapoK aJIMalllyB Xa)KMHTa 3ra 3KaHU XUCOOUTa SPUIIUIAIM.

Kamxkagapénunr Fy3zop tymanm “Lypran” Xyx)anuruaa MeIroOpaHTIAPHU
(XaTTO KaoJWH Ba MEPJUT) KYJUIAll TaXpUOACH MOHJIM SKUHIAPHUHT YCUITUA
KUAaud camapa Oepau. byHma opamii KaTopiapiard YCUMIUKIAp OallaHUIMIU
Taxpuba ydacTkanmapumarura HucOatan anda (20-30 cm ra) mact. TaOuwmiiku, Oy
Oomokunap XocwinopauruauHr 25-30%ra opruiura cabab OynraH Bererarus
naBpuHUHT 10-15 kyHra y3aiinimum xucodura 103 0epau.

bu3z ynapman, myHUHrIeK, OOF Ba y3ym30pJapHU TOMUWiIad cyropuiiia
doinananumau Takaud Kunamus. bup Wwmuk Yeumiukiaap yayH MakOyn 103a —
50-100 w° /ra, Kyl MWUIMKIAp YYyH — UKKU MapTa Kym, yiaap taxmuHad 10 itunga
1 mapra kymutanunagu. bupunumpan, ynap (u3uk OyFJIaHUIIHU KaMalTUpau,
WKKWHYWJIAaH, HaMHU a0copOnusiaiin Ba a’panusi KaTiaMuja TYHNPOKJIApUHUHT
bunbTpram XoccalapuHM KaMaWTupaau. MabiayMmku, KyJUlaHMmanapiard Oor
TaxMUH CYFOPHUIIl YUyH UIUIATWIAJUTaH CyBHUHT 15% nan xkam OyiamaraH KUCMU
WIAW3 KaTiaaMuJad Tnactra cuHrumu gaguwira  acocianran (K. K. Tanmxu,
®.Kapamku). [lyHuHr yuyH MenuopaHT/IapHH to3ada (oiaananuin OuiaH Oupra
TYIIraH HaMHM Ba CyOMppurauus XHCOOMra KyTapwia€TraH CH30T CYBIIAPHU
AKKyMYJISIUSIAN Xamaa YCUMIIUKIIApD WIAU3JIapura 3puraH 3JeMeHTiap Ouiad
acTa-CeKMH KallTapuimn Makcaauaa wmabiyM uykypaukga (50 cMm  rauga)
YKOMJIALUITUPHIIL JIOZUM.

Huccepranugauar “CyBra 0OapKapop TUApPO3KOJIOTHK Ba MeJHOPATHB
TUJPOJIOTHK €YMMJIAPHUHI UKTUCOAWN camMapacu» 1e0 HOMJIAHTaH OJITHMHYU
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060012 MaXXMYyHI TEXHUK eduMIIap UKTHUCOAUN Oaxonanrad. CU3oT CyBiap yCTYyBOP
VOHJIApU Ba YMYMUM MUHEpPAJUIAHUII YPTACUAA YTKA3WITaH KOPPEISIIUOH TAXJIAI
YHUHT €Tapiii JapakaJia MIIOHWIWINIUIaH aanonatr 6epaau (r > 0,7), Oy ma3kyp
Mukécaa (akar adipuM XojaTiapaa yJIapHU KUMEBMM Taxjiwil Hynu OuinaH
aHWKJamra MMKoH Oepamu. by ycmybmap #wimmra 117 wuH. cym aTtpoduna
TeXalra UMKOH 0epMOK1a.

Comanu MykoTuin Owiad Oupra TYNPOKIAPHU ITYPCH3IAHTHPHUIN yCYIUIaH
doiinananranaa Tynpokka umiau cenurpacu kypunumuaa (NaNOs) azotim YFuT
comuuamu. Ammuakim cenutpa (NaH4NOjz) ypraua wmewnépma (500 kr/ra)
COJIMHTaHJa, Xapaxkarjnap rekrapura 150,5 MHHr CYMHHU, coJanu WIYpJIaHUII
axtumoni 6op wkopu TCXP Ba palioHOCTH CyFOpWIaAuTaH epJiapyuHu XucoOra
onraaa sca 40,2 Miapa. CYMHHM TallIKWI ATaau. Arap MeIHOpaTUB XOJATHUHT
SXIIWJIAHUII Kapa€HU XaM YbTHOOpTa OJIMHCa, UKTUCOAUN caMapaJopiivK ssHa Oup
Heuya MapTa opraau. Taxpuba MabiyMoTiapura Kypa, | ra mypxok TyOpOKHH
urypeusaantupuin yayH 280 kr Mg(NOs),, Fe(NOs), Ba Ba(NO3), apanammacu
Kepax.

TexkucIUKIAaru TUICIW TYNOpPOKJIapja Taxpuda MablyMOTJIapura Kypa,
CYFOPHII MyAJIaTiapy amalija UKKU Maprtara kamasian. Onauii cyropumira 19 coar,
TyOU 3rpu 3rarjapaa cyropuura 14 coaT, MoJIepHU3ALMsUIAILTaH cyFopuiura 9
coaT BaKT Keraau. by yHYMJIOPJIMKHU OIIMPUII Ba MEXHAT capQuiapuHu
KaMaTUpuIIra, HaTWkKajga CyB pecypciapuiaH Texad QoliganaHum  Ba
CYFOPWIQJINTaH epiap XOCUIJOPIUTMHA OUTUPUIITa XU3MAT KUIAIH.

“Kackan” KypuWiIMacWUHU KOpPUM HdTUIIAA CyFopull coHd 1,5 wMapra
KMCKapaay, CYFOPUII MEbEPU 3 MUHT M°/ra, CYFOpHIII cyBUTa Oynran sXTHéxK 1,5-2
MapTa Kamasad. born mkrucommit KypcaTkud — maxTta Xocwigopiurua 1,5-3 1/ra
kynasgu. Kypunma, myHuHraek, cyB capduHu Xucobra onum  Oyiinya
THAPOMETPUK TOCT BasudacuHu Oakapaau, alpuM XoJutapja YHAAH CYFOPHII Ba
napé Tapmoruaa doiinananuin MyMKuH. CyOuppuranysiy rTurnepuppuraiys Ouian
Oupra >Kopuil ATUII TYJIUK UPPUTALIUSHU aMajira OUIMPHUIITa UMKOH SpaTajii.

Taknud sTHnaérran ra3rugpaT TEXHOJOTHSICUHUHT COJMINTHPMA DHEPrHUs
capduapu >Hr Kamaup. Yiap 2-6 kBT ¢/M° HM TamKmi Kiin6, GOIIKA TAHMII
aHajor texHonorusuapra Hucoaran 10% Ba AKII texnomoruscura (ITatent Ne
2904511) nucbaran 30-40% kam. Bynma 1 M° MHHepanCH3IaHTHPHIITaH CyBHHHT
6axocu xo3upru Hapxmapaa 220 nan 720 cymAM Tamkw 3THO, UIiad YMKapuInTra
Geprnaauran cyB Hapxu - 1380 cym (2014) Gunan takkocnarauma 1 m° nax 660-
1160 cym texamamu. Xo3upru Baktaa (pakat Kamkanap€ xaB3acMHUHT Yy3uja
Yy4yyK CYB MCTEbMOJI KWIaJAUraH 4 WHPUK caHOAT KOPXOHACH MaBXKyJd. YMyMaH
onrasma, 370 MIH M YyydyK CyB HUCT€bMOJN KuwiauHrawmaa, 510,600 mupa. cym
capdurananu. MuHepalCH3TaHTHPUIITaH CyBIaH (oiimananranna iwmmra 224,2 nan
424,2 mapa. cyMraya UKTHCOJI KWJIMIII MYMKHH.

Tynpokjiap Menuopanuscy TEXHOJOTHSCUHUHT UKTUCOAUN camapacu 1 ea
yayH 120 MuUHT CyMHM Tamkui d3Taad. MuHepan Yyrutiapaad ¢GoiiganaHuIn
kypcatkuun 25-30% ra xamasau, OyHnma Oup rekrtapaan 18-20 muHr cym
TeXaJlau.
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XVYJIOCA

1. AHUK HEraTuB THAPOIKOJIOTHK Ba MEIMOPATUB-TUIPOJIOTUK >KapaHIapHU
AHUKJIAII Y4yH 3aMOHAaBUI aTaMallyHOCIIHKAA XYAyIH-pEruoHa
PaNOHJAINITUPHUIIHUAT WK Taxpubacu XHCOONIaHYyBUM TapuXaH MabMypui
yerapajap fAroHa TaOuuii acoc XucoOMIa CYFOPWIAIWraH JEeXKOHUYMIIMKIA
doiimanaHum CyB MHUKJIOPH Ba OKOBa CyBJIAp YypTacujgard ¥y3apo OOFIaHUII
acocuna xyaymiapuu guddepenuusuiamn  3apyp. by amanumii  reorpadux
pallOHJAIITUPUILIHUHT Oup Typu OYynub, Ttabumii cyB xyxanuru (TCX)
KOMIUIEKCIapHH AKPaTWIMIIK OWJIaH XapaKTepliaHau.

2. Ep octu cyBnapununr kumésuit Typnapu (Kypnakoa-Bassiiko TacHug-
namm OVHWYa)HM Tynpokjiapaa Ty3 Tyrmianumu typaapu (KoBma tacauduamu
Oyiinya) OWiIaH *KyJa sIXIM MYBO(UK KENIIMHU XUCOOTa OJiraH X0J1a, KypFOKUHI
XYAyIJApHUHT CYFOPWIIAJIMTAH €piIapy MIAPOUTUHU MPOTHO3JAMITHPHILI YUYH CYB
peCypCIapUHUHT KUMEBHUM TapKUOM MeTaMopdu3anusicu Hazapuscu GyHIaMeHTal
axamusTra sra. Y XyIyJAHUHT CYB pecypciapyaa IIaKWUIaHTaH HOH-TY3
TapKUOWHU aHUKJIAITa UMKOH SpaTaju.

3. XyIyAJIapHUHT 3aMOHABUM UYIUIAHUINY IIAKIUIAHUIIAAH OUpH 1e0 Tecka-
pu iyHanumga (rugpokapOoHar Typra Kapad HyHanrad) ycud OopyBuUd CyBIap
MeTamopduzanusacura Kyiuaarnda kapai 3apyp: rokopu TCXPHuHT 1032 Ba cH30T
cyBnapu — ypra TCXP Ba palOHOCTUHUHI CHU30T cyBiapu — Kyhin TCXPHHUHT
Cu30T cyBiaapu. by cyropumia TYNPOKJIAPHUHI  SIHTH  LIYPJIAHULIMHU
(IIypXOKJAaHUIIMHK) TMPOTHO3JAIl YYyH Ha3apuii acoc OYauO xucoOsaHaIu.
Aiipum Xynymaniapjaa oKopuaa KypcaTwiran taptubna (skuH 3-5 Hun uuuaa)
TUAPOKApOOHATIN CHU30T CYyBJIAp MHTAaKaHUHT >KaHyOMil Ba kaHyOuii-rapOuii
HyHamumaa reorpaduK CWDKUIIMAA COAANW IIYPIAHUIIHUHL O3ara KeJWIl
9XTHUMOJIHU aHUKIaHIH.

4. Nmuna6 unkuiran Hy,HM aHMKIAIIHWHT SKCIEpUMEHTANI-HAa3apui yCylu-
HUHT TaMOWJIApU AacOCHM MEIMOpPATUB-TUAPOIOTUK OMUJI — CH30T CYBIAp
MUHepaIu3ausacy 0yiinya CU30T CyBiap «KPUTUK MHTEPBAT YYKYpJIUKAA ETHILN
dbyHIaMeHTan MabHO/1a aCOC XUCOOIaHA IH.

5. Tynpok KypFOKUYMJIUTH Ba TYIPOK IIYPXOKJIUTHHU OJIUHU OJUII MaKca-
auaa  yMyMUW ~MHUHEpalu3alMsHUHT 2-3  T©/n  derapacujpa cyOuppuranus
TEXHOJIOTHSJIAPUHU KOPUN KWIMII My OMIIaH MEIMOPaTUB, UPPUTAaLlMOH Ba 1apé
TU3UMH UJICOJIOTHSICUHU Y3rapTUpHII 3apyp. buHoOapuH, aspaius Kartiamuaa Ty3
TapkuOu cudatnu y3rapuiid TaOUUl Ba CYHBUH 3ax KOUYMPHUII acoCHa
CYFOPUIIHUHI Y30K IOBHUII pEeXUMUAA 3axapiaMailiuiraH TY3JapHUHT OKHO
KEJUIINHY KydailTupaau. Maskyp kapa€HHu ¢aoiany, ypiaHuiiHa 0apTapad
ATajauraH cyib(aT KaibIui (TUIIC) MUKJIOPUHU FOBUIUIIUAIUD.

By cu30T cyBmapHu KpPUTHUK HHTEpBaJ UYYKYpJIHMKAA >KOWIAIIMHMU YILIa0
Typulll HyauM OWaH CU30T CYBJIApHM OOUIKApUII BOCHTACHIA CYOUpPUTALMSIHU
KOPUM KWIMII MakcaJujga OKMMHHU OOIIKApuIl Y4YyH MOJEpHHM3aLMsUIalITraH
KypWIMacUHM MIIa0 YMKUINra UMKOH sipatnu. Kypuiama xecuMu Ba TOFOHA
ypracumaru macodaHd aHUKIOBUM ONTHMan ¢opMmynaiap HWIUIA0 YHKHWITAH.
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Kyiimarn wHIIOOTNIAapHM CyFOpUII Ba Aap€ THU3UMIApUAa KyJUTAIIHA TaBCHUS
STUJIA]IH.

6. KommyHan-maummii xy>kanuk/ia CyB MyaMMOCHUHU EUYUIITHUHT OupHaaH-
Oup Hynu caHoaT Ba KUIUIOK XYXKaJIHWTAa Ta3TUAPAT TEXHOJIOTUSICUTA aCOCIaHTaH
CYBJIApHU HKOJIOTUK-UKTUCOIUN IITYPCU3IIAHTUPHII YCYIIM OPKAJIN ThMHUHIIAIIIHUD.

7. bup BaKTHHUHT y3WJla UKKH SKOJIOTHK-MEINOPATUB MacallaHu-a30TIId YFUT
(umwm cenutpacu NaNOs) xocwn Oynwmm OwinaH Owpra comadd IIYpIIaHUITHH
Oaprapad >THIl YUYH UILIA0 YUKWITAH TYNPOKJIAPHU KUMEBUM MEIHOpPAHT OuiaH
IIYPCU3IAHTUPHII YCYIIU TAaBCUS ITHIIIN.

8. AiipuM adparus KaTiJaMJIapUHUHT MEJTHOPATUB-TUIPOJIOTHK IIIapOUTIIa-
PUHH SXIIWJIAN MaKCaJAnu/a TUAPOTEONIOTHK Japyaiap yerapacuia CyFopriaguran
Xyayaaapuaa MUHEpaIaliral CU30T CYBIApPHU CUKUO YMKHUIIIMHHU XHCOOUTa pyi
Oepaauran TYNpPOKJIapHU CYyB OOocHIU (€KW KypuO KETHIIH) Ba MIYPIAHUIITMHUHT
OJIIMHU OJTYBYH CHU30T CYBIIAPHU W3OJISIIHSIIAIT YCYJIU TaBCHUS STUIIM.

9. ®u3uk OyFIIaHUIITHYA KAaMAaWTHUPUII Ba MaxCyJaop OyFiaHuII (TpaHCTIHpa-
WS )HU  OIIWPHIN, a’parus KaTJaMUHUHT THIPOIKOJOTHK IIApOHMTIAPUHHU
SXITWIAINI, KYpPFOKYWIMKKA OapAONUIMJINKHU OUIUPHIN, YMYMHH OHOJOTHK
(baosIuK, SHEPreTuk JaékaT Ba TYNPOK YHYMIOPJIUTHMHHU OLUIMPHUII YYYHH MII1a0
YUKWITAH TYIPOK METHOPAIMICH YCYIN TaKkiInu( STUIIIN.

10. CyB pecypcnapugan koMmiuiekc (oiganaHuin Ba yaapHu Myxodasza Ku-
vl (MHTErpalysiialirad Xojija OOLIKapuIl) cXeMacuia TYJIUK CyB aiJaHUIIH
TEXHOJIOTUSCUHH aMajira ONIMPHUIN YYyH CyOMppUTamus, MIyPCU3IaHTHUPHIN Ba
MeNHopanus ycysuiap TEXHOJIOTUsACH IaH (hoHaaIaHuIIl 3apyp.

11. Hazapuii Ba nmana TaaKMKOTJIapW HATXKacuAa TEKUCIWKIATH THUIICIIH
TYNPOKJIap/ia UPPUTAIUS IPO3UACH KapaCHIAPUHUHT KOHYHUSATIAPU aHUKJIAH[IU.
Kummmok  XyxKanuk SKUHIApUHM SKHUII OWwiaH Oupra Ba »rpu-OyrpuiapHu
YTKa3WIIJaH OJJIMH TYNPOKKA TaOuumii MenuopaHtTiap (Oupra €kum amoxuma) —
TOONMAaHMO KaBapTUPWITaH BEPMHUKYIUT Ba (EKW) TMEpJIUT, NIYHUHTICK,
MOHTMOPWJUUIOHUT, OCHTOHUT Ba KAOJWHHUT COJWHUIIMHUA Y3 HWYHATa OJYBUH
UppUTaIus SpO3UICUHUHT KaMaWTUPYBUM MOJIEpHHU3AIMSIIAIITAH UITUTa0 YUKUITaH
yCYJ TaBCUs dTHIIIH.

12. Tuccepranus TaIKUKOTH HaTWOKaJapuaa aHUKJIAaHTaH KOHYHUSTIAp Ba
UIUIA0 YMKWITaH TaKOMWJUIAIITaH TEXHUK TaBCUsJIAp NYHEHUHT yXIam  Kyp-
FOKYMJI XYy IJIapuaa KyJIamt TaBCHsl STUIIAIH.
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PA30OBbIA HAYUYHBINA COBET NP HAYYHOM COBETE
16.07.2013.G.32.01 IO MPUCYKJIEHUIO YUYEHOW CTEIIEHA

JOKTOPA HAYK 1P HAYUYHO-UCCJIEJOBATEJbBCKOM
I'MIPOMETEOPOJIOI'MYECKOM HHCTUTYTE "
HAIIMOHAJIBHOM YHUBEPCUTETE Y3BEKUCTAHA

KAPIHIMHCKUA UH)KEHEPHO-OKOHOMUWYECKHUM UHCTUTYT

MYPAJIOB IIYXPAT OANJIOBNY

TEOPETUYECKOE OBOCHOBAHHUE BOJOYCTOMYNBOCTHU
APUJIHBIX TEPPUTOPUM IOT'A Y3EEKUCTAHA

11.00.03- I'uapoJorus cymu. Boausie pecypesl. I'mapoxumus
(TeXHMYeCKUe HAYKH)

ABTOPE®EPAT JJIOKTOPCKOM TUCCEPTAIIUA

TAIIKEHT - 2016



Tema pmoKTOpCKON aUccepTaluM 3aperucTpupoBana 3a Homepom 12.05.2015/B
2015.1.T.470 B Bbicmeii arrectanMoHHOii komuccuum npu Kadunere MmuHucTpoOB
PecnyOsimkn Y30ekucras.

JlokTtopckasi auccepTanusi BblMoJHEHa B KapIIMHCKOM HH)KEHEPHO-3KOHOMUYECKOM
WHCTUTYTE.

ABTopedepaT auccepTalMd Ha Tpex s3blkax (y30€KCKHUH, PYCCKHWM, aHIIHICKHN)
pa3meni€H Ha BeO-CTpaHHUIIEe TI0 ajapecy: WWW.meteo.uz u B nH(opMarmoHHO-00pa3oBaTeILHOM
nopraie «Ziyo.net» mo axpecy: Www.ziyonet.uz.

HayuHblii KOHCYJbTAHT: XampaeB Hapxum PaxumoBuy
JIOKTOp TEXHUYECKHUX HayK, podeccop,
aKaJeMUK

OdunuanbHbIe ONMOHEHTHI: MsrkoB Ceprei Baagumuposuy

JOKTOP TEXHUYCCKUX HAYK

Yembapucos dabmup Ucmannosuy
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BBE/IEHUE (anHOTaIMsA JOKTOPCKOM IUCCEPTALINN)

AKTYaJIbHOCTh M BOCTPeOOBAHHOCTH TeMbI AuccepTannu. Bona sBisercs
[JIABHEUIIIMM JIMMUTUPYIOIIUM U CTPATETUYECKUM PECYpCOM Pa3BUTHS apUIAHBIX
TeppPUTOpU MHpa. PereHrne BOMpocoB BOIO0OECTICYCHHOCTH CTajl0 Ba)KHOU U
CJIO)KHOM Hay4YHO-TEXHUYECKOW MpoOiaeMoil coBpeMeHHOCTH, «...K 2030 romy
IO0ABHBIA  ACUIIUT BOMHBIX pecypcoB Ha tuiaHere npocturaer 40%....
O6memupoBoe norpedsienne Boabl K 2050 romy Bo3pacTéT Ha 55%»". Poct
HACEJICHUS YU MHTEHCUBHOE Pa3BUTUE OTPACIIC IKOHOMHUKH OOOCTPSIIOT HEIOCTa-
TOK BOAHBIX pecypcoB. OCOOEHHO 3TO Kacaercs paloOHOB C OrPaHUYECHHBIMU
€CTEeCTBEHHBIMU BOJHBIMU peCypcamu, TJi€ YCTOWYMBOE pPa3BUTHUE 3aBUCHUT OT
BOJAHOCTH TPAHCTPAHUYHBIX PEK.

C oOpeTeHrnemM HE3aBUCUMOCTH Haen CTpaHo BOIIpOCaM
BOZOYCTOMYMBOCTH YJIEISAETCSI OTPOMHOE BHUMaHME. «Bopa sBISIETCA OOHOM W3
BXHBIX MpPOOJEM B CBeTe WM3MeHeHWs kiauMmara. Jlyis OopbObl C pacTymmMmu
pUCKaMU W HEONPEACICHHOCTSIMHU BOJIHBIX CTUXUHHBIX O€ICTBUI KpaiHe
HeoOxoanma  pa3paboTka METOAUYEeCKMX U JI(PQPEKTUBHBIX  MEXaHH3MOB

PEryITHPOBAHHS. CymecTByromiue TEXHOJIOTHH paIMoHaIBHOTO
BOJIOIIOJIB30BAHUS, TPEKIE BCETO I KOMMYHAIbHO-OBITOBOTO M CEIIBCKOTO
XO3SIUCTBA, MPOMBIIINICHHOCTH €€ HE  MOJHOCThIO  00ECHeYHBAIOT
BOJ0COEpEKECHHE.

B ycnoBusix rnobanbHOro H3MEHEHHUs Kiumara TpeOyercs pa3paboTka
YCOBEPLICHCTBOBAHHBIX TEXHUYECKUX PEUICHUH [0 YJIYYIIECHHUIO TUAPOIKOJIO-
TMYECKOr0 U MEIMOPATUBHO-THIIPOJIOTMYECKOTO COCTOSIHUSI OPOILIAEMBIX 3€MEIlb
apUIHBIX TEPPUTOPHI, BKIOYAIOMMUX MOJAEPHU3UPOBAHHBIE TEXHOJIOTUUA U
CHOCOOBI YIpaBJieHUs JUHAMUKOM BIIAXKHOCTH U COJIEBOTO PEXKHMMa B 30HE
a’paluy, CyOMppHUrauuio, JIeMHHEpAIM3alMI0 BOA U MEIHOpAIUI0 IOYB,
OPUHIMIBL OOPHOBI C OCOJOHIIEBAHUEM M HPPUTAIIMOHHOM 3pO3Med Ha OCHOBE
KOMIUIEKCHOTO 3KCIEPUMEHTAIbHO-TEOPETUUECKOT0 aHaIn3a U MPOrHO3UPOBAHMS
OCHOBHBIX BOJOXO3SIICTBEHHBIX IOKa3aTenei, He0OX0AUMBbIE AJi MPAKTUYECKOTO
IPUMEHEHUS BOJOXO035MCTBEHHBIMU U CEIbCKOXO035MCTBEHHBIMU OPraHU3aLUSIMHU.

JlaHHO€E HccepTalMOHHOE MCCIIEOBAHUE B ONPEACIICHHON CTEIEHU CITYKHUT
BBIMOJIHEHUIO 3a/1ay, TpeaycMoTpeHHbIX B Ykasze Ilpesunenta PecnyOiuku
V36ekuctan ot 29 okts0ps 2007 roma Ne VII-3932 «O mepax mo KOpeHHOMY
COBEPIIECHCTBOBAHUIO CUCTEMBI MEJIHMOPAaTUBHOIO  YIYYIIEHHsS 3€MEIb», B
[ToctanoBnenun Ilpesunenta PecnyOnuku Y30ekucran ot 19 ampens 2013 rona
NeII1-1958 «O mepax mo JanbHEHIEMY YIy4IIEHHUI0 METHOPATUBHOTO COCTOSIHUS
OpOIIAEMBIX 3€MENIb M PALMOHAIBLHOMY HCIOJIb30BAHUIO BOJHBIX PECYpPCOB Ha
nepuog 2013-2017 roner», B mocraHoBieHussx Kabunera Munuctpos Pecrydnuku
V36ekucran or 20 mas 1999 roma Ne259 «O mnpoBenaeHUH HPPUTAITUOHHO-
MenuopatuBHBIX padboT B 1999-2000 romax», ot 21 urons 2003 roma Ne 320 «O
COBEPIIECHCTBOBAHUM OPraHM3alMy YOPABICHHUS BOJHBIM XO3SWCTBOM», OT 19

'Hoserit nokiaan OOH: Bona u yeroituusoe pazsutue. (WWAP, WWDR) 2015. www.unesco.org;
ZMI/IHI/ICTepCKaH nekimapanus 6-ro Bcemuproro BomHoro ¢opyma. FOskuas Kopes, 13.04.2015. www.cawater-
info.net/7wwf/ministr-decl.htm
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mapta 2013 roma Ne82 «OO6 yTBepkKAEHUU TOJIOKEHUSI O TOPSAJKE BOIOIOIb-
30BaHusl U BojomnoTpedneHus B PecrnyOnuke Y30ekuctan», a Takke B JIPYrux
HOPMAaTHUBHO-TIPABOBBIX JOKYMEHTaX, MPUHATHIX B IAaHHOM cdepe.

CooTBeTCcTBHE HCCJIEIOBAHUSI C NPHOPUTETHHIMHM HANPABJEHUAMU
Pa3BUTHS HAYKM M TexXHOJOruii pecmyOamku. JlaHHOe wuccienoBaHue
BBINIOJIHEHO B COOTBETCTBHM C MPUOPUTETHHIM HAIPABICHUEM Pa3BUTHUSL HAYKH U
texHonoruii pecnyonuku VI «Hayku o 3emie (reonmorus, reodusuka,
ceficMoIiorus v nepepaboTka MUHEPATBLHOTO CHIPHS)».

O030p 3apy0e:KHbIX HAYYHBIX HCCJEJ0BAHUI 10 TeMe JHCCePTALMH.
Hayunbie wuccnemoBaHusi, HampaBlieHHbIE Ha TMOBbIIIEHUE A()PEKTUBHOCTH
UCIIOJIb30BaHUSl BOJHO-3€MENIbHBIX PECYPCOB, OCYILIECTBISIOTCS B BEIYIIMX
HAyYHBIX IIEHTPaX M BRICIIUX 00pPa30BaTEIbHBIX YUPEKICHUSIX MUPA, B TOM YHUCIIE:
Nuctutyr muposeix pecypcoB (WRI, CIIIA), MexnayHapogHas KOMHUCCHS TIO
uppurauun  u apeHaxy (ICID, Wunusa), MexXayHapoIHbII HWHCTUTYT IO
ynpasieHuto BoaHbiMU pecypcamu (IWMI, Illpu Jlanka), MexnyHapoaHas
komuccua 1o bonsmmm  mnoruHam  (ICOLD, ®panunus), AmepukaHckas
acconmanusi BogHbIX pecypcoB (AWRA,CIIIA), KonymOwuiickuii LleHTp BOJbI
(CWC, CIIA), T'ocymapctBeHHblit ruaponorudeckuii umHcetutyr (I'THU, P®D),
Nuctutyr Boaueix mpobiaem  (MBII, P®), Bcepoccuiickuii  Hay4HO-
UCCJIEA0BATEIbCKUN MHCTUTYT THAPOTEXHUKH U Menuopauuu (BHUNUTuM, PD),
MockoBckuii rocynapcTBeHHblil yausepcurer (MI'Y, POD).

B pesynberare nccnenoBaHui, NPOBEACHHBIX B MUPE MO BOJOYCTOMYHUBOMY
BEJCHUIO paboT, TOJYyYEeHbl psiJi HAYYHBIX pE3yJabTaTOB, B TOM YHUCIE:
pa3paboTaHbl OCHOBBI KOMILJIEKCHOTO YNpaBlIeHUs BOAHBIMH pecypcamu (Muawms,
MexayHaponHas KOMHUCCHS 10 UPPUTAIIMU M JPEHaXY); pa3paboTaHbl METOJbI
yIOpaBIICHHUST BOJHO-’HEpreTHYecKuMH pecypcamu (Ppanums, MexayHapoaHas
KOMHUCCHUS 1O BoJbIIMM IUIOTHHaM); OLIEHEHO COBPEMEHHOE TMAPOJOTHMYECKOE U
AKOJIOTHYECKOE COCTOSIHME BakHeWmux BojHbIX cucteM (Poccus, I'ocymapct-
BEHHBIN THAPOJIOTMYECKUI MHCTUTYT); YCOBEPIICHCTBOBAHO YIPABIEHUE BOJHO-
3emenbHbIMU pecypcamu (Ipu Jlanka, MexnyHapoAaHblii MHCTUTYT 1O YIIpaB-
JICHUIO0 BOAHBIMHU PECypCaMHM); pa3padOTaHbl HayuYHbIE OCHOBBI OXpaHbl BOJ CYILIU
(Poccusi, THCTUTYT BOAHBIX MPOOJIEM); M3Y4YCHO BIIMSIHHEC BOJIBI M KJIMMara Ha
npogoBosibcTBUe M 3KkocucTemMbl mupa (CHIA, KomymOuiickuii LEHTp BOJbI);
pa3paboTanbl HOBbIE HOpHUpogooxpaHHbie TexHoioruu (Poccusi, Bcecepocuiickuii
HAY4YHO-HUCCIIEIOBATEIbCKUA ~ MHCTUTYT  TUJAPOTEXHUKA W MEIUOpPALUN);
BBINIOJIHEHBI (DyHIaMEHTaIbHbIE UCCIIEIOBaHUS B 00JIaCTH TMAPOJIOIHH, THAPOTe0-
Joruu, Menuopanuu u 3po3uu nouyB (Poccusi, MoCKOBCKUI TrocyaapCTBEHHbBIN
YHUBEPCUTET).

B mupe mo oneHke W yaydll€HUIO THIPOIKOJIOTHYECKOW U MEIUOPaTUBHO-
TUAPOJIOTMYECKOM 00CTaHOBKH T10 PSAly TPUOPUTETHBIX HANPABICHUHN MPOBOATCA
UCCJIeIOBaHUsA, B TOM 4HCJe: pa3paboTka M BHeApeHue A(PPEeKTUBHBIX
MHHOBALIMOHHBIX MEPONPUSATHII 1O 53KOHOMHUHU BOJONOTPEOICHUS C IIEJIbIO
YMEHBILICHUS] HAarpy3kl Ha BOJHBIE PECYPCHI; M3BICKAHUE JOMOJHUTEIbHBIX
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HMCTOYHUKOB BOJI; aHAJIM3 U pElIeHrEe MpoO0seM Jaerpagaluyd OpoIIaeMbIX 3eMelb;
OXpaHa U yJIy4YlIEHHE Ka4eCTBA BOJI; MOBBILIEHHUE IIOJOPOIUS 30HbI a3palltu.

CreneHb HM3y4YeHHOCTHM MPoOJeMbl. [3ydyeHHIO BOJHBIX pECYpPCOB B
apUIHOW 30HE MOCBATWIA CBOM TPY/bl U3BECTHBIE 3apy6e>I<HLIe3 (dx. Tukceponr,
L.V.Wilcox, I.Czabolcs, F.Hitoshi, I'.B.Boponaes, Z.W.Kundzewicz, L. Upmanu,
W.Cofino, R.Clarke, J.King, MH.A.llluknomanos, J.Rodda, [I.fI.ParkoBuu,
N.II.  AiupgapoB, JI.B.KupeiiueBa, [I.X.McmaiibuioB) u OTEYeCTBEHHBIE"
(H.P.XampaeB, B.A.[yxosubiii, B.E.Uy6, B.Muxaiinos, B.M.Cokoos,
A.A.PaunHCKUi, [1.X. Paxumos, 2.K.Maxmynos, M.A Aky60B,
JL.3.lllepbenunoB, @.X.XukmaroB, DO.lM.UembapucoB, b.A.baxputauHos,
M.X.Xamugos, P.K.MkpamoB, B.M.Anto-HOB, A.T.CanoxunanHon, C.B.Msrkos
U p.) YUEHBIE.

HayuHble OCHOBBI BOJIOXO3SMICTBEHHOI'O PallOHUPOBAHUSA C LIEJBIO PaILMO-
HAJBLHOTO  HWCIOJB30BAaHUS  BOJHBIX PECYpCOB  MpUBEAEHBI B  padorax
H.I'. OsgscsnnukoBa, B.Il.3axaposa u I[I.U.Yokuna, C.J.O3upanckoro wu
A.W. Yepkacckoit, E.®.®énopoa. [{ns onpeneneHHbIX TEPPUTOPUN pa3pabOTaHbI
METOAbl PEIICHUS KOHKPETHBIX 3a/lad BOJIOXO3SMCTBEHHOI'O0 pPaillOHUPOBAHUS
(A.H.KoctskoB, K.B.Jlonromonos, E.®.®é&nopos, I'.B.Bopomaes, I'.X.Mcwmaii-
puioB, B.M.®&nopos, B.A./lyxoBHbiif). OaHAKO CIOXHUBIIUECS MPUPOIHBIC
YCIIOBUS W TPOBOJMMBIE HPPUTAIIMOHHO-MEIUOPATUBHBIE PAOOTHI B CBSI3U C
W3MEHEHUEM KJIMMaTa, TpeOyroT pa3paboTKu 0oJiee JeTaabHOIo U MaTeMaTUUECKU
000CHOBAHHOT O PallOHUPOBAHUS.

ITo onpenenennto B.A.KoBaa, 10 HAcCTOSMIEr0 BPEMEHU HE YUHMTHIBAIUCH
pas3inuus U1 0COOEHHOCTH MPOILIECCOB COJICHAKOIUICHUSI B TTIOUBEHHBIX pacTBOpax U
rpyaToBeix Bomax. H.C.KypnakoB pazpaboran Teoputro meramopduzanuu
IPUPOJHBIX BOJI, MO3BOJISIONIYI0 MPOTHO3UPOBATH TEHE3UC COJICHAKOILJICHUS B
MOYBax.

M.A Sky6oB u J[.KyBBaTOB CUMTalOT, YTO AJii COXPAHEHUS YCTOMYHUBOIO
MEIUOPATUBHOIO U T'€0IKOJIOTHYECKOTO COCTOSIHHSI OPOIIAEMBIX 3eMeb HEe00XO0-
nuMa pa3paboTka KOMIUIEKCa HAyYHO-000CHOBAHHBIX MEPOIIPHUSTUH.

B Hacrosmiee Bpemsi Hazpena mnpooOsiieMa JE€TaJIbHOM KayeCTBEHHOW U
KOJIMYECTBEHHOW OILICHKH BOJIHO-3€MEIbHBIX PECYPCOB C YYETOM TEXHOT€HHO-
aHTPOIOTeHHOro (hakTopa M T1100aTbHOTO HM3MEHEHMs KiuMmara. B nanHoi
JTUCCEPTAIMOHHON paboTe ISl pENICHHs 3TON MPOOJIEMBI BIIEPBBIE OCYIIECTBICHO
PalilOHMPOBAHUE UCCIIEYEMOU TEPPUTOPUH 110 IPUPOAHO—BOAOXO3AMCTBEHHBIM
dbakTopam, aHaJIU3 AUHAMUKH, MUHEPAJIU3AIMUA U METaMOPPU3AIUU XUMUYECKOTO

*Tukcepont Jix. Boausle pecypcsl apuanbix paiionos// Bymymee apuaasix 3emens. M.: U, mur.,-1958. - C.73-97;
Shiklomanov 1.A., Rodda J. (eds) World Water Resources of the Beginning of the 21* Century. UNESCO.-
Cambridge University Press, 2003.- 436 p.

4XaMpaeB H.X. BogocOepexeHne M BOJ0OOESCIIEUEHHUE YCTOWYMBOTO PAa3BUTHS 3aCYIUIMBBIX TEPPUTOPHH. —
Tamkent: Chinor ENK, 2000. — 88c.; Uy6 B.E. M3MeHeHune kiuMara U ero BIHSHUE Ha THIPOMETEOPOIOTHUECKHE
MPOILIECCHI, arpOKIMMaTHYECKHEe U BOAHbIE pecypchl Pecriyonuku Y3oekucran. — Tamkent: HUI'MU, 2007.- 132 c.;
Axyoos M.A., llepdemuuaon JI.3. MenmnopaTuBHO-THAPOIOTHYECKHE MpoIlecchl B OacceifHax pek CrIpmapbu U
Amynapsu//IKoNOrHYeckuil BeCTHHUK.-TammkeHt,1996.-No2.- C. 30-32; Xukmaror @.X., Airdaes JI.I1., FOHycos
I'.X. CtpykTypa 1 aHANIATHYECKass MOJACTH PACXOJIOBAHIS PEYHBIX BOJ B OacceliHe ApaibCcKOTO MOpsS B TPOOIeMBI
uX KonudecTBeHHOH orieHku// B kH. [Ipo6ieMbl MUTHEBOTO BOJOCHAOKEHHUS M SKOJIOTHH.- TallIKeHT: YHHUBEPCHUTET,
2002.- C. 220-226.
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cocTaBa MPHUPOAHBIX BOJ, BBISBICHBI 3aKOHOMEPHOCTH, a TaK)Xe OCBEIECHbI
HAy4YHBbIE OCHOBBI Pa3pabOTAHHBIX KOMIUIEKCHBIX TEXHUYECKUX PEIICHUN s
IIPUMEHEHHS B BOJLOXO35IMCTBEHHOMN ITPAKTHUKE.

CBs3b TeMbl JUCCEPTALMU C HAYYHO-HCCJIEI0BATEILCKUMHU pPadoTamu,
BbINIOJIHEHHBIMHM BBICHIUM 00pa30BaTeIbLHbIM Yy4upe:kaeHuem. Jluccepra-
IIMOHHOE UCCJIEIOBAHKE BHITIOJIHEHO B paMKaXx IJIJaHA HAyYHO-HCCIIEI0OBATEIbCKUX
paboT MpUKIAAHBIX MPOEKTOB KapmMHCKOro HMHXKEHEPHO-3KOHOMUYECKOTO
uHcTuTyTta 2.1.26 «MOHUTOPUHT U pa3pabOTKa TEXHUYECKHX PEIICHUN TI0
MOBBIIEHUIO (PGHEKTUBHOCTU HCIOIB30BAHUS BOJIHO-3E€MEIBHBIX PECYpPCOB OTa
VY36ekuctana» (2000-2002 rr.), A—7-111 «MOHUTOPHHT U COBEPIIICHCTBOBAHWE
TeXHOJIOTUU JemuHepanu3anuu Boa» (2006-2008 rr.), a Takke XO035SHCTBEHHBIX
noroBopoB: «MccnenoBanue v pazpadoTKa KOMIUIEKCHBIX PEKOMEH AN 10 yUeTy
u palMuOHAIIBHOMY UCII0JIb30BaHUIO BOJIHO-3€MEbHBIX pecypcoB
CypxanaappuHckoit obmactu» (1992 r1.), «Pa3zpaboTka cmocoba Menuopanuu
nouBy (2010-2014 rr.), «Pa3paborka criocoda pacconenus mous» (2010-2014 rr.),
«Pa3paboTka yCcOBEpIIEHCTBOBAaHHON YCTAaHOBKM JeMHHepaiu3auuu Boay» (2010-
2014 rr.); MexayHapoaHoro npoekta [TIPOOH— «YmpaBieHue KIMMaTHUYECKUMHU
puckamu B Y3o0ekucrane (YKP-VY3)» (2011-2015 rr.).

Heabio uccieI0OBAaHUS SIBJISIETCS YCOBEPILIEHCTBOBAHUE BOJOYCTOMUYMBBIX
TUIPOIKOJIOTHUECKUX TEXHOJIOTUHA U MEITUOPATUBHO-THAPOIOTMIECKUX CTIOCOOO0B.

3agaum ucciae 0BaHMA:

MPOAHAIM3UPOBATH  MPOOJEMYy  BOJAOYCTOWYMBOCTH W MPUPOJHO-
BOJ/IOXO03SICTBEHHBIC YCIIOBUS apUIHBIX TEPPUTOPUIL 0T Y30EeKHCTaHa;

o0ocHoBaTh quddepeHuranro TEPPUTOPUHN IO TPUPOJAHBIM U BOAOXO35M-
CTBEHHBIM MOKA3aTENISIM C UCIIOIb30BAaHUEM MAaTEMaTUYECKUX METO/IOB;

BBISIBUTH 3aKOHOMEPHOCTH JIMHAMHUKU U MUHEPAIU3AI[UU TPYHTOBBIX BOJI;

ONPEJIETUTh OCHOBHBIE 3aKOHOMEPHOCTH MPUPOJAHOM M aHTPOIOrE€HHOU
MeTamop(u3alud XUMHUYECKOTO COCTaBa MPHUPOJHBIX BOJ W HAa OCHOBE HTOTO
COCTaBUTH JIOJTOCPOYHBIN MPOrHO3 JErpajlalliy MOYB;

pa3paboTaTh KOMILIEKC BOJOYCTOWYMUBBIX MEPOIPUSTUHN, HATIPABICHHBIX HA
yIy4IIEHHE  MEJTUOPATUBHO-THAPOJIOTMYECKOTO M THUIAPOIKOIOTHYECKOTO
COCTOSIHUSI OPOIIIAEMbIX 3€MENIb APUJIHBIX TEPPUTOPUH.

OO0beKTOM HCCIeOBAHUS SBSULIETCS CHUCTEMa «BOJIa-TIOYBA-PACTCHUS
apUIHOMN 30HBI.

IIpeameTom mcclieOBAHUS SIBISIOTCS MPUPOAHBIE M TEXHOT€HHO-aHTPO-
noreHHble (aKTOphl, BIMSIONIME HA KAa4eCTBO U KOJWYECTBO BOJHO-3EMENIbHBIX
pecypcoB tora Y30ekrucTana B Iepuo/i riio0aibHOr0 U3MEHEHUS KJIINMaTa.

Metoasl ucciaenoBanmsi. B guccepranyu NMpUMEHEHb MaTeMaTHYECKUE,
MOJICBBIE M DKCIIEPUMEHTAJIbHBIE, BOJHO-0aJaHCOBBIC, THUAPOXUMUYECKUE,
HAaTYpHO-aHAJIOTOBbIE ~ METOJIbl  CHCTEMHOI'O0  aHajiu3a, KOMIIBIOTEPHOrO
moaenupoBanus B cpene STATISTIKA u du3nko-XuMUIECKON TUAPOIUHAMUKH.
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ABTOp OWH W3 TEPBBIX MPUMCHII TEOPHUIO MEeTaMOphHU3AIMH XUMUYECKOTO
COCTaBa BOJIHBIX PECYpPCOB JIJISi OIICHKA M3MEHEHUS COJIEBOTO COCTaBa MOYB B YC-
JIOBUSIX apUTHOU 30HBI.

Hayuynasi HOBH3HA HCCJIeOBAHUS 3aKITIOUYACTCS B CIETYIOMIEM:

YCOBEPIIIEHCTBOBAHA TEXHOJOTUS JPHEKTUBHOTO MPOTUBOPUIHTPAIIMOH-
HOT'0 3KpaHa Ha 3apaHee 3aJaHHON ITYOMHE TPYHTOBBIX BOI;

000CHOBaHa KOHCTPYKIMA W (opMmysia pacdera Kackajga yCTPOMCTB s
PETyJIMPOBAaHMS CTOKA BOJIBI B pEKax, KaHAJIAX W JPCHAX;

BBISIBJICHBI OCOOCHHOCTH TPUMEHEHHUS TPUPOIHBIX MEIHOPAHTOB, ITOBHI-
MIAIONIMX TUIOAOPOJUE TMOYB U BOJIOCOEPEKEHHE C OJHOBPEMEHHBIM TIPENOT-
BpaIllCHUEM HPPUTAIIMOHHON 3PO3UH Ha PAaBHUHHBIX TUTICOHOCHBIX ITOYBAX;

BIIEPBHIE TPEIJIOKEHBI XUMHUYECKUE MEITHUOPAHTHI, MOJABISIONINE COI0BOE
3aCOJICHHE TMOYB ¢ oOpa3oBaHreM 3G(OEKTUBHOTO YyIOOPEHUS - YHIMHCKOM
CEJIUTPHI;

pa3paboTaH croco0 AeMUHEPATU3aINH BO/T;

pa3paboTaHa TEXHOJIOTHsI  HWCIOJb30BaHUS  TMPHUPOIHBIX MHHEPAJIOB,
TIO3BOJISTIOIIAS TIOBBICUTH d()(PEKTUBHOCTH MCIIOIB30BAHUS aTMOC(EPHBIX OCAIKOB,
TOJTUBHBIX M TIOYBEHHBIX BOJ] PACTECHHUSIMHU.

IIpakTHuyeckue pe3yJbTaThl HCCJIeN0BaHusA. B pe3ynbrare mpoBeIeHHBIX
MHOTOJIETHUX  MCCJICIOBAaHUNA  OOOCHOBAHO  MPHUPOJIHO-BOIOXO03SHCTBEHHOE
palilOHMpOBAaHHWE pErMoHa B COOTBETCTBHM C TpeOoBaHusMmH Jlekmapanuu
TBICSYEIIETUSI OOHS;

YTOYHEH METOJ ONpECICHHUS MHTEpBaia KPUTHUYECKOTO YPOBHS 3aJICTaHMS
TPYHTOBBIX BOJ;

pa3zpaboTaH crocod, penaronii Ha MPakTUKE JBYSANHYIO 3a/1auy: BHECEHUE
B TTOYBY a30THBIX YAOOPEHHH, COYETast ITOT MPOIIECC C CONOIOIABICHUEM;

MPEIJIOKEeH CIMOoco0, HAMpaBJICHHBIA HAa YMEHBIIIEHUE BJIAXKHOCTH U
3aCOJICHHOCTH 30HBI a3PaIlUH ITyTEM U30JISIITUN THIPOTCOJIOTMYSCKUX OKOH;

pa3paboTaHa TEXHOJOTHS WPEIOTBPAIICHHUS HWPPUTAIMOHHOW JpO3UHM Ha
PABHUHHBIX TUTICOHOCHBIX MTOYBAX;

YCOBEPIIICHCTBOBAHO MW  BHEJIPEHO YCTPOWCTBO JUISI TPAKTHYCCKOTO
OCYIIECTBJICHUSI CyOMppUTAIMM TIyTeM YIOPABJICHHUS TPYHTOBBIMU BOJAMH
TIOCPE/ICTBOM PETYTUPOBAHUS CTOKA B IPEHAX, OPOCUTENSIX M PEKax;

MOJICPHU3UPOBAH CIOCO0 JIEMHHEpATU3alMA KOJUICKTOPHO-APEHAKHBIX,
MOJI3EMHBIX U O3EPHBIX BOJI;

MPEII0’KEeHA TEXHOIOTHS UCTIOJIb30BaHUSI MECTHBIX MPUPOJTHBIX MHHEPAJIOB
¢ 3 dexToM BogocOEpeKeHHUS.

JlocTOBEPHOCTH Pe3yJbTATOB HCCJIeI0BAHUS OOOCHOBBIBACTCS TEM, YTO B
JMCCEPTAIMHA HMCIIONh30BaHbl (hOHAOBBIC MaTepuaibl Y3ruapoMera nmpu Kadunere
MunuctpoB PecniyOnuku Y36ekucran, a Takxke cOOCTBEHHBIE TI0JIEBbIE U J1abopa-

SI[eKnapauI/m teicsiueneTusi OOH. — B kH. BceMupHBIN caMMUT 10 YCTOMYMBOMY Pa3BUTHIO:  OCHOBHBIE UTOTOBBIE
nokymentel. Cocrasurenu: b.Eceiikun, U.[laupo, A. Hukomaeuko.- Amnmater POII IIA, 2003/ YTBepkaeHo
pe3omontueit 55/2 T'enepanproit Accambien ot 8 cenTs0ps 2000 roma.- C. 9-31.
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TOPHBIE  ONBITHO-DKCIIEPUMEHTAIbHbIE HAOMIOJEHHUsS. OTU  JIaHHbIE  OBLIU
JIOTNIOJIHEHbl MaTepuanaMu bacceliHOBbIX yrnpaBieHuil Amy-KaiikagapbuHCKON U
Amy-CypxaHJapbUHCKON UPPUTAIMOHHBIX CUCTEM MUHHUCTEPCTBA CEIBCKOTO U
BOJHOTO XO3SIMCTBa, OOJIACTHBIX THApoOreoyiorundeckux cranuut [ocynap-
CTBEHHOTO KOMHTETa [0 TE€OJOTMM WM MHHEpPaJbHBIM pecypcam PecmyOnnku
VY30ekucTaHn v Ipyrux opranuszanui.

Hayuynasi U npakTuyeckasi 3HAYUMOCTb Pe3yJbTATOB HCCJEI0BAHMSI.
B pesynbraTte mnpoBENEHHBIX HMCCIENOBAHMM  pa3pabOTaHbl AMIUPHUUECKUE
dbopmysbl M TNpUMEHEHa Teopusi MeTamopdu3alui XUMHUYECKOr0 COCTaBa
NPUPOJHBIX BOJ, KOTOPHIE COCTABJISIIOT HAYYHYIO OCHOBY JUISl POrHO30B BOAHO-
COJIEBOT'O PEKHUMA MPHU JUIUTETLHOM OPOILICHUU 3EMEb.

Ha  ocHOBe  TONy4eHHBIX  pPE3yJbTAaTOB  pa3paboTaH  KOMIUIEKC
MOJIEPHU3UPOBAHHBIX CIIOCOOOB U TEXHOJIOTHA, TTO3BOJISIFOIIME COBEPILIEHCTBOBATD
UHTETPUPOBAHHOE YIPABJIEHUE BOJHBIMU pECypcaMHu, a TaKXKe  YIy4YlIUTh
MEINOPATUBHO-TUPOJIOTHYECKOE M THUAPOIKOIOTMYECKOE COCTOSIHUE  30HBI
a’pauuu nouB. [lonydyeHHbIe HOBBIE PE3YJABTATHI MO MOBBIIEHUIO 3P (HEKTUBHOCTH
UCTIOIB30BAaHUS BOJHO-3€MEJBHBIX PECYpCOB OTJIMYAIOTCS OT 3apyOeKHBIX
aHAJIOrOB CBOEH SKOJOTMYHOCTHIO, UCIONB3YIOTCS HAa MPOU3BOJACTBAX M CIYXaT
HAyYHO-NIPAKTUYECKUMU PEKOMEHAAIMSAMHU JJI1 COOTBETCTBYIOIIMX OTpacieu
SKOHOMHKH.

BHenpenue pe3yJibTaToB uccjieqoBanusa. Ha ocHOBe HayYHBIX pe3yJIbTaTOB
[0 PAaMOHAIBHOMY MCIIOJIb30BAHUIO BOAHO-3EMENBHBIX PECYPCOB:

MOJlyYeH TMAaTeHT Ha u300peTeHrne ATEHTCTBA 10 HWHTEUIEKTYalbHON
cooctBerHocTr Pecryonuku V36ekuctan Ne 4539 ot 07.05.1997 roma Ha crioco6
MeNuopanuu MouB. JlaHHas TEXHOJIOTHUS TO3BOJISIET MOBBICUTH A((HEKTUBHOCTH
UCIOJIb30BaHUE aTMOC(EpHOH, TOJTMBHON U TOUBEHHOM BIIary;

MOJIy4eH TMATeHT Ha W300peTeHne ATEeHTCTBA 1O HWHTEIUICKTyaIbHON
cobctBenHoctu PecnyOnuku Y36ekuctan NelDP 04339 or 13.04.2000 roma Ha
crnoco0 aemuHepanuzauuu BoJ. Pa3zpaboraHHas ycTaHOBKa JAET BO3MOXKHOCTh
00€eCCONUTh KOJUIEKTOPHO-PEHAXHBIE, IOJJ3EMHBIE U 03E€PHbIE BOJIBI;

MOJIydeH TMAaTeHT Ha wu300peTeHrne ATeHTCTBA MO HWHTEIUIEKTYaJbHOM
coocrBenHoctu Pecnyomuku Yzo6ekucran NelDP 04470 or 25.08.2000 roma Ha
cnoco0 paccosienus nous. [Ipennaraemplii XUMHUYECKUN METMOPAHT CIIOCOOCTBYET
IpEeIOTBPaTUTh COJOBOE 3aCOJIEHUE MOYBBI ¢ 00PAa30BAHMEM A30THOrO YAOOPEHUS
(YHITUACKON CEITUTPHI);

CIIOCOOBI PACCONEHUS U MENHOPALUH MOYB, JEMUHEPAIU3ALUN KOJIJIEKTOPHO-
JIpPEHaXHBIX BOJ W OOpbOBl C UPPUTALIMOHHOW HpO3UEl BKJIIOUYEHBI B
['ocynapcTBeHHYI0 MporpamMmy IO YIYYIIEHHUIO MEITUOPATUBHOIO COCTOSIHUS
3emenp Ha mnepuon 1o 2017 r. (copaBka or 29 gekabps 2014 rona
Ne 02/20-3692 MunucrtepcTBa CEIbCKOIO M BOJHOTO Xo3siiicTBa PecmyOinku
V30ekucran). HMcnonb3oBaHME  KOMIUIEKCHBIX — PEKOMEHJAIMH  MOBBIIIAET
3¢ (HEKTUBHOCTD MCIIOJIb30BaHUS BOJAHBIX  PECYpPCOB " yIIy4uiaer
TUIPOIKOJIOTMYECKOE U METMOPATUBHO-THAPOIOTHYECKOE COCTOSTHUE OPOIIAEMbIX
3eMehb fora Y30ekucraHa.
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Anpolauus pe3yJbTATOB HMCCJIeI0BaHUsA. Pe3ynbraTel quccepTalluOHHON
paboThI moNokeHbl Ha Oosee 50 MEXITYHAPOIHBIX M PECIYyOJIMKAHCKUX HAYYHBIX
KOH(EpEeHIUsAX, CHUMIIO3UYMax, Cbe3laXx M CEeMHHapax: «3aKOHOMEPHOCTH
MPOSIBJICHUS 3PO3MOHHBIX U PYCJIOBBIX MPOLIECCOB B PA3IUYHBIX MPUPOIHBIX
ycnoBusix» (Poccusi, Mocksa, 1987, 2003, 2011), «DOpo3uoBeneHue: Teopus,
skcnepumeHT, Tnpaktuka» (Poccus, Mocksa, 1991), IV, IX cbe3anl
reorpaduyeckoro oobmectBa Y306ekucrana (Tamxkent, 1995, 2014), «Boga:
skoJiorusa u texuonorusi» (Poccusa, Mocksa, 2000, 2004, 2008), «Hucras Boma
Poccun» (Poccusi, ExarepunOypr, 2001, 2003, 2005), «IIpoGrembl 5po3uw,
pycioBbiX M ycTheBbIX mporeccoB (Poccus, Kypck, 2003, benropoa, 2004,
Apszamac, 2011, Ilepmb, 2013), «Human Dimensions of Climate and
Environmental Change in Central Asia» (USA, New-York,2004), «Hayka
V36ekucrana: mpomuioe, Hacrosmiee, oOyaymiee» (Tamxkent, 2005), «IIpobGaembr
npukiagaoi sxonorun» (IIBernus, CrokronsMm, 2005), «HaykoeMkre TEXHOJIOTUU
B Menuopanun» (Poccusi, MockBa,2005), «[Ipobiembr Apasna: BelIeHHE BPEMEHM
(Hunepnanpr, Barenunres, 2008), «CoOBpEeMEHHBIE JHEPro- 151
pecypcocOeperaroime HSKOJOTMUECKA YCTOWYMBBIE TEXHOJOTMM U CUCTEMBbI
CEIIbCKOXO03sIiCTBEHHOr0 mpou3BozacTBay (Poccus, Pszanms, 2011), «Istanbul
International Solid Waste, Water and Wasterwater congress» (Turkey, Istanbul,
2013), «llenTtpanbHas A3usi: BOJHBIE M DKOJIOTHUECKUE MPOOIEMBbl U PEHICHUS
(CHLIA, HBIO-ﬁOpK, 2015), «Ouuctum lleHTpanbHyio A3UI0 — OUYHCTUM Mup»
(CILIA, Heio-Hopk, 2015), «Jlensr Porapu-kinyba 8 OOH» (CIIA, Hero-Mopk,
2015); «CoBpemenHass Ouoinorusi: akTtyainbHble Borpocbl» (Poccus, Cankr-
[TerepOypr, 2016), «Bompockl palMOHAIBHOTO UCIOJB30BAHUSI W OXPaHbI
3eMENBbHBIX PECYPCOB B YCIOBHUSIX M3MEHEHHUs OKpyxkarouiend cpenp» (TamikeHrt,
2016).

ABTOp SBIIIETCSI OPTraHU3aTOPOM, B paMKaX JWCCEPTAMOHHON paboThl, 4
pecniyosiukanckux  (I'ymuctan, 1994; Kapmm, 1999, 2002, 2010) u 4
mexayHaponubix  (Kapmm, 2005, 2007, 2008, 2014) Hay4yHO-NPaKTHYECKHX
KOH(epeHITuH.

Ony0IMKOBAHHOCTH Pe3yJbTaToB HcciaegoBanus. [lo TeMe nuccepraiu
OIMyOJIMKOBAHO 3 MaTeHTa, BCero 45 Hay4dHBIX paboT, B TOM unciie 1 MoHorpadus,
13 nayuHbIX ctaTel, B ToM yucie 11 B pecnyOJUKaHCKUX U 2 B MHOCTPAHHBIX
KypHaslaX, PEKOMEHIOBaHHBIX Bpiciiel aTTecTanmoHHONW Komuccueil Pecmy0inu-
K1 Y30€KUCTaH i MyOJIMKAIMd OCHOBHBIX HAYYHBIX PE3YJIbTAaTOB JOKTOPCKUX
JTIACCEPTALUN.

Crpykrypa n 00bém auccepramumn. CTpyKTypa AUCCEPTALUN COCTOUT W3
BBEJICHUA, IIECTH TJ1aB, 3aKIIOYEHHS], CIIHCKA UCTIOJIb30BAHHON JIUTEPATypPhl U
npwiokeHnil. O0beM quccepTanuu cocTapisieT 193 cTpaHuibl.
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OHOBHOE COIEPKAHME JUCCEPTALIUN

Bo BBegeHuMm O0OOCHOBBIBAETCS AaKTyaJbHOCTh U BOCTPEOOBAHHOCTD
MPOBEJACHHOTO MCCJIEA0BaHMUs, OXapaKTEPU30BaHbI 1IeJIb U 3aJlauyd HCCJIeI0BaHus,
O0OBEKT W TpEeIMET WCCIEAOBaHMUs, IOKa3aHO COOTBETCTBUE WCCIICIOBAHMS
NPUOPUTETHBIM HANPABICHUAM PAa3BUTHUS HAYKHM M TEXHOJIOTHUN pecmyOJINKH,
U3JI0KEHBI Hay4yHas HOBU3HA M MPAKTUYECKUE PE3YNIbTaThl, PACKPbITA Hay4Has U
NPAKTUYECKas 3HAYMMOCTh PE3YJIbTATOB HCCJIEAOBAHMS, MPUBENCHBI CBEIICHUS O
BHEJIPEHUM PE3YyJbTATOB UCCIEIOBAHUS B MPAKTHUKY, OMYOJIMKOBAaHHBIX paboTax U
CTPYKTYp€ IUCCEPTALIHH.

B mepBoii TnmaBe auccepranii  «AHAJAM3 TPO00JeMbl M NPHUPOIHO-
BO/IOXO035IliCTBEHHBIX YCJOBHI 10ra Y30eKHCTaHa» H3JI0KECHBI 000OIICHHBIC
JUTEpaTypHbIE CBEJICHUS O IPoOsieMe BOJI0YCTOMYUBOCTH. OTMEUEHO, YTO JAHHYIO
npoOJaeMy apUAHBIX TEPPUTOPUIN U3YUAIOT CHEIUATUCTHI BOJHBIX PECYPCOB BCETO
mupa. OgHAaKO B CBSI3M C HU3MEHEHHUEM KiIHMMara, TpeOyeTcs TpoBeIeHUE
JOTIOJTHUTENIBHBIX HMCCJIEAOBAaHUNA 110 BBISIBJICHUIO HOBBIX 3aKOHOMEPHOCTEH B
oTIenbHBIX pernoHax. KOr Y30ekucraHa SBISIETCS OTIIMYUTEIBLHON TEpPUTOpHUEH
BCJICJICTBUM OTJAJIEGHHOCTH OT MOpEW M JOBOJBHO CJIOXKHOMY penbedy, 37ech
chopMUpOBaJICSA CYXOM M YaCTUYHO cyOTponuueckuit kiaumar. OH U3MEHSIETCS OT
BBICOKOTOpHO-TIpeiropHOro  (Beicota Oosee 4600M) Ha ceBEpO-BOCTOKE JI0
MyCTBIHHO-CTEMTHOT 0 Ha toro-3anaze u tore (10 300 m).

[To manabM bacceliHoBbIX ympaBieHuil peruona (2014), o0bemM MecTHOTO
cToKa cocrasisier 2,272 kM*; 5,170 kM® BOIbI 3a6HpAETCS M3 TPAHCTPAHUUHBIX PEK
Awmynapbst (4,856) u 3apaduran (0,314); 0,50 kM>- U3 KOIIEKTOPHO — JPEHAKHOM
cetu u 0,300 - 0,350 KM® 13 MOJ3EMHBIX BOJ. lImomianb opomeHus cocTaBisieT
841,1 Teic. Ta wim 17,3 % oT 0OIIMX CEJILCKOXO3AMCTBEHHBIX 3€Mejb, U3 HUX Ha
280 ThIC.ra Mpou3BOAUTCS 759,5 ThICAY TOHH XJIOIKA.

ITorepn Ha MEXXO03SIMCTBEHHOW U BHYTPUXO3SIMCTBEHHOU CETAX COCTABIISAIOT
38-42%, a ma momax — 15-20% romoBHOrO BOmO03abopa. 38-47% BOABI
pacxonyercss Ha TpaHcnupauuioo. I[IpoTsSKEHHOCTh OpPOCUTEIBHBIX KaHAJIOB
peruona B o0nu-1oBke nocturia B 2014 rony 7461,04 kM, uto cocramisieT 22%
oO1el mpoTsiKeH-HOCTH KaHaoB (22033,64 kv B Kamkanapeunckoit u 15003 km
B CypxaHgapbuH-
cKoil obnactsx), u3 Hux no CypxaHnmappuHckoil obmactu — 4110 ; 27,4% ; mo
Kamkanapeunckoit obmactu — 3351,04; 15,2 % cOOTBETCTBEHHO.

Pacuersl mokaszanu, 4To Ha Ore Y30eKucTaHa OTHOCHUTENIbHAsI MPOTSKEH-
HOCTh OPOCHUTEIIbHOW U KOJUIEKTOPHO-JIPEHAKHOW CETH HE0CTATOYHA, XOTsI 3Haue-
Husg koddduimentoB K; (oTHoOmIEHMS MEXXO3sMCTBEHHBIX cerel) u K
(OTHOIIEHUS BHYTPUXO3IMCTBEHHBIX CETEH) B HACTOSIIIEE BPEMS MPUOTUKAIOTCS K
HanOoJiee ONTUMaNBHBIM (He 6osee 3).

CTaTUCTUYECKUM aHalu3 CBUJAETEILCTBYET O TOM, YTO JOJISI OTBOJUMBIX
JPEHAKHBIX BOJI TI0 PETHOHY JIOCTATOYHO Benuka rpu HopMme 10 % ot Bogo3abopa
(B8 2014 r. no KamkanapsuHckoMy Oacceiiny coctasisuia 27,7 %, no CypxaH-
[epabanckomy 22,1% ot Bogo3abopa). [loaTomy HE0OXO0IUMO MOJAEPHU3UPOBATH
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UPPUTALIMOHHYIO U METHMOPATUBHYIO CETh B KAKJIOM aJIMUHUCTPATUBHOM panoHE C
y4eTOM MU3MEHEHUS KJINMaTa.

Kak BumgHO, 00mumii aHanu3 emé He JaéT SICHON KapTHUHBI THIPOIKOJIOTHYEC-
KOM U MEIUOPATUBHO-TUIPOJIOTMUYECKON OOCTAHOBKM B OTAECIBHO HCTOPUUECKHU
CIIOXKUBIIUXCS paiioHax peruoHa. TpeOyercs neTanbHOE H3YYECHHUE BOMPOCOB
UCIIOJIb30BaHUSl BOJHBIX PECYpCOB B OPOIIAEMOM 3€MIIEIENIMU - KAaK OCHOBHOT'O
BOJIOTIOTPEOUTENS APUIHBIX TEPPUTOPHI.

Bo Bropoit  rmaBe  gucceprammu  «Onenka 3¢ ¢deKTHBHOCTH
HCIOJIb30BAHUS BOJHBIX  pecypcoB H  pa3pa0oTka  NPHUPOIHO-
BO/J10X03SIIICTBEHHOI0 PAMOHUPOBAHM S [IPOAHATU3UPOBAHA BOAOX03AMCTBEHHAS
oOctaHoBKa U oOocHoBaHa auddepeHimanus peruoHa. B mepBoM pecsaTuieTuu
XXl Beka cunpHas 3acyxa B peruone omrymainack B 2000, 2001, 2011, 2015 rr.
BogHble pecypcsl Oacceiia p. Kamkamapes (Moxyis croka 6,79 m/c'km?), p.
Cypxaugapbs (14.6 w/c-km®) u p. Llepabagmapss (2,06 1/c-kM®) HEBEIHKH IO
CPaBHCHHIO C TIpaHMYammM Oacceiinom p. Kadupauran (23,5 n/c'km®), oHH
MaKCHUMAaJIbHO MCHOJIB3YIOTCS i opolleHus. Bogo3zabop Ha opollleHne U3 pek
peruona cocrasiuser 7, 297 KM, U3 HEX Ha p. Kamkanapes npuxogurcs 0,991 KM,
p.Cypxannapss — 1,018 KM, p. epaban — 0,036 KM, p. Amynapes — 5,252 KM
(u3 storo B OGacceiin p. Kamrkamapes — 3,256 xm° n Cypxan-IllepaGanckuit
Gacceiin — 1,996 km°) 1 p. 3apaduman (B Gacceitn p. Kamkagapss - 0,314 kv, 2014

r.).

OrneHKa BOTOXO3SIMCTBEHHOM OOCTAHOBKH Iora ¥Y30€KHCTaHa MPOM3BEISHA 3a
55 (1955-2009 rr., Kamkagapeunckuii 6acceiin) u 40 (1969 — 2009 rr., CypxaH-
[lepabanckuii OacceiiH) — JIETHUM MEPUOIbI, YTO PENPE3CHTATUBHO, TaK Kak
BKJIFOYAIOT B C€0sl MHOTOBOJIHBIC, MAJIOBOJAHBIC M CPEAHHUE MO BOJHOCTH TOIBI, &
TaKXe XapaKTEePU3YIOTCS Pa3IMUHBIMU TEMIIAMH PAa3BUTHS BOJOXO3SIUCTBEHHON U
MEIUOPATUBHON JIEATEIIbHOCTH. AHAIW3 MOJYHOMUAJIBHBIX TPEHIOB MPHUOPUTET-
HBIX BOJIOXO3SMCTBEHHBIX TOKa3aTesed (IIomaas OpoIieHus, o0muii Bo03ad0p
Ha OPOIIICHUE, YACIbHBIN BO03a00P, YPOKAWHOCTh XJIOMYaTHUKA U CTOK BO3BpAT-
HBbIX BOJ) MO3BOJWJI BBISIBUTh HEKOTOPHIE OTKJIOHEHHUS OT BO3MOKHBIX 3aKOHO-
MEpPHOCTEH: BOJOXO3SMCTBEHHAS JIEATEIIBHOCTh HE COOTBETCTBYET THJPOJIOTH-
yeckoi BojmHocTH. Hampumep, makcumanbsHbIN Bogo3adop (1980 r., 2003 r.) He
COOTBETCTBYET MHOTOBOJIHOMY rofy (1969 r.), MUHMMaIbHBIN HE OTpakaeT MaJio-
BOJAHOCTH T'0Jla, MaKCUMaJIbHasi ypoxailHOCTh (1983 r.) HE COOTBETCTBYET MHOIO-
BOJTHOMY T'OAy.

D10 elne pa3 MOATBEPKAALT, YTO U3 aHATIU3A B IIEJIOM IO OacceliHaM JenaTh
KAKWE-TO  BBIBOABI ISl OTAEIBHBIX  aJIMUHUCTPATUBHO-TEPPUTOPUAIBHBIX
KOMIUIEKCOB ~ HepeasibHO. HeoOxoguma  oOocHoBaHHas  auddepeHunaus
TEPPUTOPUU U JETATbHBIA aHATU3 JJISI OOBEKTUBHON OIEHKH BOJOXO03SIIICTBEHHOM
Y MEJIMOPATUBHOM I€SATEITbHOCTH.

K HacTosiiieMy BpeMEHH BBITIOJIHEHO MHOXXECTBO PalOHUPOBAHUN TEPPUTO-
pun Y30ekucrana. OCHOBBI CO3JjaHUSI BOAOXO3SWCTBEHHBIX KOMIUIEKCOB M COOT-
BETCTBYIOIIETO pariOHUPOBAHUSA (BXP) pa3paboTaHbI YYEHBIMU -
A. H. KoctsakossiM, K. B. Jlonrononoseim u E. @. ®enoposoii, I'.B. Boponaessim,
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I'. X. UcmaiinoBeim , B. M. ®enopoBeim u B. A. JITyXOBHBIM.

B apunnoit 3oue Cpenneit Azun MucTHTYTOM BOMHBIX Tipobiem AH Poccun
(1984) BwIIENEHO YeThIpe YKPYHMHEHHBIX THAporpaduueckux paiioHa, KOTOPBIC
noJpa3feneHbl Ha mecTh peyHblx OacceliHoB. Kamkagapsunckuii u Cypxan-Ille-
pabajckuii O6acceiHbl OTHECEHBI K AMYIapbHHCKOMY pEYHOMY OacceiiHy Kak
CaMOCTOSITENIbHBIE ~ BOAOXO3sicTBeHHble  pailonsl  (BXP).  HMucturyrom
«Y3runpomenunoBoaxo3» (1990) Kamkagappuackuii OacceitH pasmeneH Ha
Kapmmnckuit n Kamxkanapsunckuit BXP, Cypxan—Illepabaackuii otHecen k BXP
BEpXOBbA p.AMyaapbsa. Onupasch Ha MPUHUHUIBI BOAOXO3SIMCTBEHHOTO PalilOHUPO-
Banus peruona (C. L. Mup3zae, JI. II. bakymesa; I'. B. Bopomaes u p.;
H. H. 3axapoBckasi; Y3runpomenroBoixo3), pazpadoTaHo AeTabHOE MPUPOIHO-
BOJOXO03sICTBEHHOE paiioHupoBanue peruoHa (IIBXP) ¢ yueroM nmpuopHUTETHBIX
KPUTEPHEB - BOJI03a00p M BO3BPATHBIE BOJIBI B OPOIIIAEMOM 3€MJIEICTUH.

YuuTeIBasg, 4TO yCTOMYMBOE PA3BUTHE OTPACIEW SKOHOMHMKH HEBO3MOXKHO
0e3 BOJOXO3SIICTBEHHBIX MEPOIPUSTUH HAa OCHOBE KOMILJIEKCHON OIIEHKH
NPUPOJHBIX  YCIOBUM, TMPEIJIOXKEH MO CYyTH TIEPBbIA OMNBIT 30HAJIBHO-
PErMOHAIIBHOTO MPUPOAHO-BOJAOXO3SIMCTBEHHOIO PAaOHUPOBAHNSI B COBPEMEHHOU
TEPMUHOJIOTHH.

[IpakTrka pa3BUTHUS OPOIIAEMOro 3eMile/ieNius B Y30€KUCTaHe MOKa3bIBAET,
YTO MHOTHE BOIIPOCHI HCIONB30BAHUS BOJHO—3EMEIbHBIX PECYPCOB OOBIYHO
pelIaTCs B Mpeaenax pecnyolMKaHCKUX, O0JACTHBIX, PAalOHHBIX U APYTUX aIMU-
HuctparuBHbIX Tpanuil (J. W. Uembapucos, T. FO. Jlecank, 2003). it HaydHOTO
000CHOBaHUS MPUPOJOOXPAHHBIX U, B YACTHOCTH, BOJOYCTOWYUBBIX TEXHOJIOTHUH,
10 pe3yJibTaTaM HalllMX MHOroneTHux ucciaenopanuit (1975 - 2010 rr.) Oaccelin p.
Kamkanapbst Obu1 paznenen Ha 3 kpynubix [IBXP, a Cypxan-lllepabaackuii — Ha 2
kpynHbix [IBXP u 1 noxgpaiion Bepxuero [IBXP.

[TocTpoeHHBIE  KOMIUIEKCHBIC TpaduKd  JUHAMUKA  MPUOPUTETHBIX
BOJ0XO3SIUCTBEHHBIX Mmokazareneit st Becex [IBXP nmo3Bonuiau 6osiee 70CTOBEPHO
OLICHUTh CHUTYallMIO M JaTh MNporHo3 Ha Oynymiee. IlomydeHsl ypaBHEHUS
perpeccud ¥ KOA(DPUIIMEHTHI aNMPOKCHUMAIIUU KaXKIOW TMOJTUHOMHUHAIBHOU
TpeHna. EcTecTBEHHO, 3TO OTpa3sWiaoch W Ha KO3(G(UIMEHTE KOppelsilud U
ypaBHEHUH PETPECCHUH, KOTOPHIC IPKO BBIPAKECHBI HA TTOCTPOCHHBIX TpaduKax.

[To xaxxnomy I[IBXP u B 1enom mo 6acceitHaM BBIMOJHEH pacuéT OCHOBHBIX
AJIEMEHTOB BOJIOX03sMCTBEHHOro Oananca 3a 1955-2009 rr., Ha OCHOBE KOTOPOTO
OLICHEHBI XapaKTEPHbIE TUIPOJIOTMUYECKUE TO/Ibl. AHAIU3 PE3yJIbTATOB pacuéra 1o
BceMm [IBXP mokasbiBaer, 4To B I11€JIOM BOJ000ECTICYEHHOCTh HIDKHEro pailoHa
HECKOJIBKO JIy4Ille BO Bce mepuobl ( mo O6acceitny p. Kamkamapes W3=1704; 1128;
1047, no Cypxan — [llepabanckomy Oacceitny W3 = 939; 1621; 1436 mm).

[To KamkagappbuHCkOMY OacceliHy HauXyJIlee COCTOSHUE B MaJlOBOJHBIN
ron HaOmogaercs B cpeaneMm I[IBXP (W3 = 434 mm). Bo Bcex [IBXP B Teuenue
XapaKTEepHBIX JIET OTMEYAETCs HAKOIUIEHWE BJIATM B TOJIIE ITOYBO-TPYHTOB.
Haunbonpmuii apeHakHwii cTok HaOmogaercs B HkHeM [IBXP, on cocraBmser
6onee 20% ot Bomozabopa. Ilo Cypxan-lllepabanckomy OacceliHy BHIHO, 4YTO
HAWXY/III€e COCTOSIHUE B MAaJOBOAHBIN ToJl HAOJIIOAAETCs B MOApPAlOHE BEPXHETO
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I[IBXP (AW= 516,1 mm). Hanbosnblliee HaKOIJIEHUE 3a11aCOB BJIArM MPOUCXOJUT B
BepxHeMm [IBXP, 3a cyer 3HAYMTENBHBIX OCAIKOB M HEOOJIBIIOTO IPEHANKHOTO
CTOKa.

B Ttperbent T1iaBe guccepranuv  «3aKOHOMEPHOCTH (OPMUPOBAHMSA
AUHAMHUKH, MUHEPAJM3AIUU ¥ XUMHYECKOIr0 COCTABA NMPHUPOAHBIX BOJ HA
OpolIaeMbIX TEPPUTOPHUSIX» TMPUBEJICH aHaIW3 pEeKUMa W MUHEpaIu3aluu
rpyaToBeix Box (I'B), a Taxke wmeramopdu3anmum XHMHYECKOTO COCTaBa
OPUPOJHBIX BOJ HA OpPOLIAEMBIX TEPPUTOPUSAX. BriusHWEe OpoleHus u
BOJOXO3SIUCTBEHHBIX CHUCTEM Ha JMHAMUKY W MUHEpAJIU3alMI0 TPYHTOBBIX BOJ,
OKPYXAIOLyI0 IPUPOJHYIO CpEeAy H3ydaad MHOTHE YYEHbIE, COBPEMEHHBIE
UCCIIeIOBAaHMs  MOJYYWIM  pa3BuTMe B paborax M. A. SxyGoga,
JI. 3. lllepdpenunona (1996), JI. 3. HlepdenunoBa (2002), M. M. Tab6acooii
(2004), IO. U. Iupoxosori, I'. [lonyameBoii,  A. H. MopozoBa  (2005),
®. O. Pyounosoit u FO.H. UBanona (2005), I'.A. [TanoBa, H.A. MypomMiiea u A.B.
[ypaBununa (2008), C.O. I'punesckoro, M.B. HoBocénosoii (2011) u apyrux.

Bomboit Bkiag B U3ydeHUE MpoIeccoB POPpMHUPOBAHUS XUMUYECKOTO COC-
TaBa NpupoaHbIX Boa BHecau M.I'. Bamsmko, B.W. Bepnanckuid, I'.}O.Banykonuc,
O.A. Anexun, E.A. backoB, K.E. IluteeBa, E.B. Ilunnekep, E.B. Ilocoxos,
D.N.Yembapucos, b.A. baxpurnunos, H.H. Ilapdenosa, JI.B. Kupeiiuena,
B.C.Camapuna, B.E. Uy0, ®.3. PyOuHoBa 1 MHOTHE YUYCHbIE.

s peTpOCIEKTUBHOIO aHajiv3a JUHAMUKU M MUHEPAIM3alUU TPYHTOBBIX
BOJ HaMU BBIOpaHBI XapakTEepPHBIC MEPHOIbI THUAPOJIOTHYECKOTO TOJa: BECHA
(ampenb, Hayamo BeEreTanuu), JeTo (MI0Jdb, UHTEHCHUBHOE OpPOIIEHHE), OCEHb
(oKTsI0pb, KOHEI Bereranuu). AHanu3 mnpoBogwics mo Oacceitnam u [IBXP.
[TocTpoeHbl CTaTHCTUYECKHE KpPHBBIE IUIONIAAEH 3alieraHus W MUHEpaIn3aluu
TPYHTOBBIX BOJ, MOJYYEHbl ypaBHEHHUS PErpecCHUr MOJIMHOMHUAIBHBIX TPEHJIOB
(R?>0.9).

BrisiBieHO, 4TO B BEpXHUX palloHaxX W MojpaiioHe OyaeT HalI0aaThCs
IIOHMKEHUE ypoBHA U omnpecHeHue I'B. B cpenHem paccosieHMe M HaKOIUICHUE
comeid B Oosiee TiyOOKMX ropu3oHTax (3—5 M), B HIKHUX — HaOmOIaeTcs
PACCONIUTENIBHBIA MPOLECC C HEKOTOPOW YCTOMYMEBOW MUHEpATU3ALMUEH B
npenenax 3-5 r/1. DTU TPOTHO3HBIC JaHHBICE HEOOXOMWMBI [JIsl pa3pabOTKu
3¢ hekTUBHBIX MPOOUIAKTUYECKUX MPEBEHTUBHBIX MEPONPUITHI MO CTaOMINALIUN
ypOBHS U MuHepanuzanuu ['B.

OpnHako BbISIBJIEHHBIE 3aKOHOMEpHOCTH ['B emé He maroT KauyecTBEHHOM
XapaKTEPUCTUKU TPOUCXOIAIIMM THAPOIKOJIOTMYECKUM MPOLIEcCaM, IMO3TOMY
TpeOyercsa Ooisiee neTalibHOE U3ydeHHE MeTaMop(u3alMi XUMHUYECKOTO COCTaBa
NPUPOAHBIX BOJ, KoTopoi 3aHuManuch MHorue yuyensle (H.C. Kypnakos u C.O®.
Kemuyxnos, M.I'. Baisimiko, O./]. Kamxkapos, A.I'.beprman, I'".H. Kamencknuii,
O.A. Anekun, A.E. Xonpkon, B.C. Camapuna, I'.}O.Banykonuc, B.E. Uy06, @.D.
Py6unosa, 3.1.UembapucoB u np.).

Wnen meramopduzanmu npupoaHbix Boj, BeickazanHbie H.C. KypHakoBbiMm,
B JAIbHEHIIEM pa3BUBAINCh KaK WM CaMHUM, TaK W MHOTOYHUCJIEHHBIMHU €ro
y4eHUKaMU U nociefoBareasiMu. K drcmy ocHOBOIMOMAraronmx OTHOCSATCS pabOThI
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H.C. KypnakoBa u C.®. Xemuyxnoro, M.I'. Bamamko, O.J/[. Kamxkapoga,
A.I'' beprmana, I'.H. Kamenckoro, A.E. XoaskoBa, B.C. CamapuHoii wu
I'.}O.Banykonuca.

N3BecTHO, 4YTO COJIEHAKOIUICHHWE B TMOYBAX U THUAPOXUMUYECKUN THII
NOJI3EMHBIX BOJl UIMEET T'€HETHUYECKYI0 OCHOBY. DTO MO3BOJISIET, C OJTHOM CTOPOHBI,
pacrnpoCcTpaHUTh THUAPOXMMHYECKUE KiIacCU(PUKAIIMKM BOJ HAa THIBI 3aCOJCHUS
MOYB, & C APYroil - MPOTHO3UPOBATH IBOJIOIHUIO TUIOB 3aCOJICHUS TIOYB B CBS3U C
U3MEHEHHEM BO BPEMEHH TUAPOXUMHUYECKOT0 TUIIA TPYHTOBBIX BO/I.

Jlo HenaBHEro BPEMEHU CUUTAIOCh, YTO MEIMOpals 3aCOJICHHBIX 3eMEJb
JIOCTUTAET TENH, €CITU OYyT OTMBITHI U3 TTOYB M TIOPOJI XJIOPUIHBIE U CYIb(haTHBIC
COJIU, a MHUHEpajau3alus TPYHTOBBIX BOJ TOHM3UTCS A0 YPOBHS TpecHbIX. Ha
caMOM JieJie MPOMBIBKAa M OPOILIECHHE 3aCyIUIUBBIX 3aCOJECHHBIX 3€MENlb B Psje
CIy4aeB TpHU JUIMTEIbHOW OJKCIUTyaTallud OpPOCUTENBHBIX CHUCTEM TNPHUBEIH K
KpailHE HETraTUBHOMY SIBJIICHHUIO: TOSIBIICHUIO HCKJIIOUUTEIBHO TOKCHUYHOIO ISt
pacTeHUil COIOBOTO 3aCOJEHUS U OOECCTPYKTYPHBAHHUIO TOYB, YTO PE3KO yXYj-
IO (PU3HYECKUE CBOMCTBA MOCTEIHUX.

Hecmotrpss Ha 0O0IIyl0 JOCTaTOYHO XOPOIIYI0 HW3YYEHHOCTh MPOOIEMBI
3aCOJICHMsI M paccoyieHuss TodB B ycnoBusx opomienus (B.B. Eropos, H.T.
Munamna, A.E. Heposun, C.®. Aepbsnos, N.11. Ainapos, JI.B. Kupeiuesa,
H.W. Tlapdenona, A.D. Asnuskynos, b.C. Macnos, I'.A. Ilanos, JI.JI. 1lIumios,
E.U. IlankoBa, B.A. KoBna u ap.), 0cOOEHHOCTH U MEXaHU3MbI IPUBHOCA COJIEH U3
TPYHTOBBIX BOJI U3YYE€HbI HEAOCTATOYHO H3-3a TPYJOEMKOCTH U HECOBEPILIEHCTBA
meroauk (I.A. TTanoB u np., 2008).

Hawnbonee BpeaHbIMU NMPU HCHOJIB30BAHUM MJII OPOIICHUS SIBISIOTCS COJHU
HaTpus. B apuaHoii 30He "acTo HaONIOMAaeTCs MPOIecC COA000pa3oBaHUS, YTO
CBA3aHO C MOCTYIJIECHUEM OOMEHHOI'0 HAaTPHsl U3 COJIOHIOB, IIMPOKO PaCIpoCTpa-
HEHHBIX B KOMIUIEKCHBIX THUIMAaX MOYB. JTO CBUAETEIBLCTBYET O TOM, UTO B PE3YJib-
TaT€ OPOCUTENBHBIX MEIUOpPALMA B COCTaBE COJEBOr0 KOMILIEKCA TOYB MPOUC-
XOJISIT U3MEHEHHUSI HE TOJBKO B MOJIOKUTEIBHYIO (C TOYKH 3pEHUS YeI0BeKa), HO U
B OTPULATEIBbHYIO CTOPOHBI. OJIHAKO 3TH U3MEHEHHSI 3aKOHOMEPHBI — OHU OYEHb
TECHO CBSI3aHbI C OCHOBHBIM 3aKOHOM MeTamop(u3alud XHMHUYECKOro COCTaBa
IPUPOJHBIX BOJI, CaM K€ MPOLECC ABOJIOLHMU COJIEBOr0 OOJIMKA MOYB OIMpPEAEsi-
€TCsl 3TUM 3aKOHOM U BCJIEICTBHE 3TOI0 MOXKET OBITh IPE/ICKa3aH.

Ha mnpumepe wucciienyeMoro permoHaMH pPacCMOTPEHBI HEKOTOPBIE 3aKO-
HOMEPHOCTH W3MEHEHMSI XMMHYECKOIO0 COCTaBa I'PYHTOBBIX BOJ IPU OPOIIEHUU
3emenb. Mcnons3oBana nporpamma «STATISTICA» nns 00001eHus MacCOBBIX
TUAPOXUMHUYECKUX aHanu30B. Ha ocHOBe pacyeToB ObUINA MOCTPOEHBI 3aBUCUMOCTH
MeXIy obmielt Mmunepanuzanueit (M) u npuopurerasiMu nonamu (Ca, Mg, Na+K,
Cl, SO,).

[Tonydyensl  ypaBHEHHMs]  JIMHEWHONM  pErpeccHMd  BBIICMPUBEIECHHBIX
3aBUCUMOCTEN B Buje crhenytomeid dopmynbl (Mexay «M» u «Na+Ky» s
Kamkangapeunckoro 6acceiina):

Y =024x%x-0.15 (3.1)
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CrarucTUYEeCKUE KPUBBIC NIEPECUUTHIBATUCH B MUJUIUTPAM — SKBUBAJICHTHYIO
U DKBHBAJICHT-TIPOIICHTHYIO (POPMBI, a 3aTE€M OMNPEICISUINCh TAKKE HEKOTOPHIC
COOTHOLIEHHUSI UHANBHUIYaIbHBIX HOHOB. 110 3TMM JaHHBIM OCTPOEHBI TUArpaMMBbl
TUIIOTETUYECKOr0 COJIEBOIO COCTaBa TPYHTOBBIX BOA U TpadUKd HOHHBIX
k03¢ HUITHEHTOB.

AHanu3 auarpaMm U rpadukoB MO3BOJISET C/IeIaTh BBIBOJbI, UTO JJIs MPOT-
HO3UPOBAHUS XapaKTepa 3aCOJECHUSI TMOYB pErvoHa B OyAylleM HauOONbIIUN
UHTEpEC MPEJCTABISAIOT CTATUCTUYECKHE JIaHHbIE 10 HauboJee MPEeCHbIM IPYHTO-
BbIM BogaMm (MuHepanu3amus— 0,3—1,0 r/m). Kak BUIHO, B HUX COAEPIKUTCS MHOTO
ruapokapoonatoB (25-35%; 30-80%:;), MOYTH OTCYTCTBYET THUIIC U OYEHb MAaJIO
XapakTepHoH (crienuduyeckoit) s cyab()aTHO-HATPUEBOTO THUIIA TOA3EMHBIX BO/I
comn Na,SO, (4-10; 10-15%)).

W3 rpadukoB COOTHOIIEHHMS KaTHOHOB W aHMOHOB OCOOEHHO OTYETIIUBO
BUJIHO, YTO OCHOBHBIE NpeoOpa3oBaHUs HMOHHOTO COCTaBa MPOUCXOJSAT B
unTepsaie ot 0,3 g0 5 /7.

YcTaHOBIIEHO, YTO Hamedaercsl oOlias TeHICHUMsS NpUOIMKEHUS COCTaBa
MOJI3EMHBIX BOJI K THAPOKAPOOHATHO-HATPUEBOMY THUITY, TaK KakK IMOCJIEC TOTHOTO
UCUYE3HOBEHUsI CynbdaTa-HaTpUs Ha CMEHYy €My MOIYT MpUNTH THIPO — U
KapOOHAThl HATPHUsI, & OCHOBHOE CPEJACTBO MPOTHUB COJBLI - TUIC B ATUX BOJAX
MIOYTH OTCYTCTBYET.

Kak u3BecTHO, mpobiema MeTaMoppu3aluu XUMUYECKOIO0 COCTaBa MPUPOJI-
HBIX BOJI J1ajieko He HOBa. OHAKO B MEJIMOPATUBHOU-TUIPOJIOT MU METOIMKA aHa-
au3a MeTaMop(u3aluy elle He Halllla HIUPOKOTro MPUMEHEHUS.

JUist u3ydeHuss 0oCOOEHHOCTH MeTamop(du3auuu BOJA IIHUPOKO HCHOIb3YETCS
coneBas guarpamma O.K. KamkapoBa. bonee sddexkTuBHBIMEH B HEKOTOPBIX
CIy4yasix OKa3bIBalOTCSI COBMEIICHHBIE COJIEBBIC TPEYTOJbHUKH, MPEIJIOKEHHbBIC
['}O. BamykonmcoMm, Tak Kak OHH T[IO3BOJISIIOT pa3inyaTh CyibGaTHYIO U
MarHueByI0 BETBU MeTaMOop(dU3aluH.

PestoMupyst  BBIIIEU3TIOKEHHOE, MOXKHO  3aKJIOUUTh, YTO  TEOpPHs
MeTamop(pu3aluy MOJTHOCTHIO MPUMEHUMA K BOJHBIM pecypcaM rora Y30eKucTaHa.
YCTaHOBIIEHBI ~ OCHOBHBIE  TUAPOXMMHUYECKHE  TUMBI  TPYHTOBBIX  BO/I.
Meramopduszanus mpoTrekaeT mo cyibdaTHOW BeTBU. [Ipu opomieHuM 3emMerb
npeo0iasaer TEHJEHUUs MeTamop(du3aluyu TPYHTOBBIX BOJ B 0OpaTHOM
HANPaBJICHUH, OJHAKO, MPU JTOM (UrypaTuBHBIE TOYKH, B OCHOBHOM, HE
BBIBOJISITCS 32 TIPeNeNbl CYIb(aTHOTO TOJIS.

Meramopduzanus nporekaer Mo cynbpaTtHoil BeTBU. Ilpu opomeHun
3eMenb npeodiagaeT TeHACHIHS MeTaMop(u3aluyu TPYHTOBBIX BOJ B OOpaTHOM
HANpaBJICHUH, OJHAKO, IMPU 3TOM (UrypaTUBHBIE TOYKH, B OCHOBHOM, HE
BBIBOJISITCS 32 MPEAEbl CyIb()aTHOTO MOJIS.

[Io cremenu Bo3pacTtanusi MeraMmopdu3alvu B OOpaTHOM HaIpaBJICHUU
PUPOJIHBIE BOJIBI MOKHO PACTIONIOKUTh B CIAEAYIONIEM MOPSJIKE: TPYHTOBBIE BOJIbI
BepxHero [IBXP - rpyHTOBBIE BOJBI CpeHETO, ToApariona u HuxHero [IBXP.

VYCTaHOBIEHO, 4YTO HE MCKJIOYEHO B OyAyleM TOsBICHUE Ha IOre
VY30ekncTaHa JTOKaIbHBIX 04aroB COAOBOTO 3aCOJICHUS TIOYB.
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N3 ananuza rpaduxoB BugHO, B BepxHeMm [IBXP Cypxan-lllepabanckoro
OacceifHa yX€ OTCYTCTBYIOT XJIOPUIHBIM THII, HE3HAYUTEIBHO KOJIMYECTBO
Cynb(aTHOrO W MpeBAMPYeT KapOOHATHBIM THUMN TPYHTOBBIX BOA. [lo maHHBIM
aHaju3a TPYHTOBBIX BoJ xo03siicTBa Amupa Temypa IllaxpucaO3ckoro paiioHa,
ABJISIOLEIOCSl PENpPe3eHTaTUBHBIM yuyacTkoM KarkagapeuHckoro OacceiiHa, B
IPYHTOBBIX BOJAaX TAaKK€ MOSBWICA THAPOKApOOHAT MarHus, T.e. HaOoIaercs
mMetamopdu3zaius B 00paTHOM HamlpaBIeHUU.

OueHka  THUAPOIKOJIOTMYECKOW M MEIMOPATUBHO-TUAPOJIOTHYECKON
00CTaHOBKHM PErvoOHa, BBISBJIEHHBIE 3aKOHOMEPHOCTH NPHUPOAHBIX BOJ TPeOYIOT
pa3paboTKy KOMITJIEKCa WHHOBAIIMOHHO — TEXHUYECKUX PELICHUN MO YIy4IIEHUIO
BOJIOYCTOMYMBOCTHU apUIHBIX TEPPUTOPUHU.

B YETBEPTOU rJ1aBe IHACCEepTALUU «Kommeke alallTUBHO-
MOJACPHU3MPOBAHHBLIX  MEJIMOPATHBHO-THAPOJOIMYCEKHX  CIOCO00B IO
YJAYyYIIEHUI0 COCTOSIHHSI OpPOIIAeMbIX 3eMesb» OOOCHOBaHbI pa3pabOTaHHbIE
TEXHUYECKUE PELICHUSA I10 YIYYLICHHUIO BOJHO-COJIEBOTO PEXUMA 30HBI adpaluu 1
oxpane noyB. Eciau abcTparupoBatbcsi OT U3BECTHBIX YpaBHEHUI BOJAHOIO OanaHca
JUISL 30HBI a3pallid U TPYHTOBBIX BOJ, TO CIEAYET MOAYEPKHYTHh NEPBOCTEIICHHOE
3HaUE€HHWE IS OpOLIAeMBbIX  3€Mellb  €le  OJIHOM  (pyHIaMEeHTAIbHON
3aKOHOMEPHOCTH: TECHEMIIEN 3aBUCUMOCTH MEXAY YPOBEHHBIM PEXUMOM
TPYHTOBBIX BOJI W TpoOIlecCaMu cojieoOMEeHa B IOYBaxX W TpyHTaX. Pexe ary
3aKOHOMEPHOCTh BBIPAXAIOT YEpe3 MOHITHE «KpUTHYECKass TiyOMHa 3ajieraHus
IPYHTOBBIX BOJ B 3aBUCUMOCTH OT MHUHEpanu3aluu BoJbl. OJHAKO NOSIBUIUCH
MHEHUS O HellesIeCO00Pa3HOCTH UCTIONb30BaHUS B METUOPAIIMHU JAHHOTO MTOHSTHS.
N Bce xe, HA HalI B3IUISLA, TAKUE BBIBOJBI MPEXAEBpeMEHHBI. [lonTrBepxxaennem
atoro sBisercs BoicTyiuienue [Ipesunent PY36. M.A.KapumoB Ha 3acemanuu
Kabunera MunuctpoB (16.01.2015), rne on ormermn: «Iliomanu 3emens ¢
KPUTHUYECKUM YPOBHEM 3aJIEraHUs TPYHTOBBIX BOJ (/10 2 M) COKPaTUJIUCh MOYTH Ha
500 TbIc. ra, wim 0osiee YeM Ha TPETh, & CUIILHO M CPETHE3ACOJIEHHbBIX 3eMeNb — Ha
100 TbIC. Ta, nnu Ha 12 npouenTos (I[IpaBna Boctokay. 17 auBaps, 2015 r. C. 2).

Nzydenuto Bompoca o «kputudeckoi riryorHe ['By mocBsTiiu cBOM TPy bl
B.B.Eropos, A.H. KoctsikoB, A.I'. Bnmagumupos, J[.M. Kar, @.M. Paxum6baes,
N.K. KuceneB, M.A. IlankoB, A.E. Heposun, b.I'. Ilanun, MU.B. CaGoinpu,
T.I1.JIanteBa, B.A. KoBna, A.P. Pamazanos, B.H. Haconos, JI.B. Kupeituesa u Jip.

Haubonee peanbHblil TyTh €ro peuIeHus — NOA00p ATAJOHHBIX YYacTKOB H
OTIpE/ICNICHHE «KPUTHUYECKOTO HMHTEpBaJia TIIyOMH» HA OCHOBE (HaKTHUYECKUX
3HaHMI 0 AeicTByroMX (pakTopax. [IpakTuyecku KpUuTHYECKUA HHTEPBAJ TITyOuH
HauOoJee MPOCTO ONPENENIUTh CIEAYIOIUM Ccrnoco0oM. B pa3nuuHbIX TOUYKax
UCCIIelyeMOI TIOIAau OTOMPAIOT MPOOBI IPYHTOBBIX BOJ, OCPEIHEHHBIE MPOOKI
IOYB M 3aMEpSAIOT TIIyOMHBI 3ajeraHvs ypoBHS TpyHTOBbIX Boh (YI'B) m
OTIpEAEINSIIOT MUHEpau3auio BoJ (/kr). [Ipu 3TOM UCTIONB3YIOT COOTHOIIICHUE:

K, == (4.0)
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rjiae M,— MUHEpaIU3aIus BOJIbI;
C — conecojep)xaHue B ITOYBAX.

AHanu3 MeIMOPaTUBHO-TUIPOJIOTMYECKOTO0 COCTOSHHSI 3€Mellb MeCcTa
OnpoOOBaHUs MO3BOIMI BBIABUTH, YTO IpH 3HaueHUsAX K, > 1,5 B naHHON Touke
YI'B coorBerctByeT Kputudeckou riyoune. [locie storo moctpoen rpaduk 3a-
BUCHUMOCTH KPUTHUYECKOM rITyOUHBI OT MUHEpAIU3alMU IPYHTOBOM BOMBI ISl FOra
V36ekucrana. Ilo pgaHHBIM 3TOTO TpaduKka OCYIIECTBICHO ONpPEIEICHUE
WHTEPBAJIOB KPUTUUECKUX TIIyOuH 3aneranus ['B s peruona.

OcHOBHBIM (haKTOpOM Jerpajgaliud HA3eMHOW JKOCHUCTEMBI SIBISIETCS BTO-
PUYHOE 3aCOJIEHUE OpOIIaeMbIX 3eMenb. M3BecTHbIe crmocoObl 3G (hEeKTUBHBI MpU
00prOE ¢ BTOPUIHBIM XJIOPUIHBIM WJIH XJIOPUIHO—CYJIb(PATHBIM 3aCOJICHHEM TTOYB
U rpyHTOB. OmHAKO 3TH cmocoO0bl HEID(PEKTHUBHBI WM Mamod()PEKTUBHBI MPH
COJIOBOM 3aCOJICHMH U OCOJIOHIIEBAHUU TTOYB.

[Tpobiiema comoBOrO 3acoiieHHs TOYB OblIa B TPONIJIOM HETOOILCHEHA.
N3yyenHocth reorpaduu U TEOXUMUU STOTO SBJICHHS Ha CYIIE €Ile HeI0CTaTOuHa
(B.A. Kospa, 2008). 1jis MHOTHX OPOIIIaeMbIX PailOHOB MHUPa YCTAHOBJICHO
BO3pacTaHUE IMETOYHOCTH, TIOSBICHUE COJIOHIIEBATOCTH U HOPMAJIBHBIX KapOOHa-
TOB TOciie MPOMBIBKK. (OCOJIOHIIEBAHME IOYB HAOIIOAAETCS TPHU TOJIUBE Kak
npecHol (komuuectBo cosiet <0,51/m), Tak u crnabomunepanuzoBanHou (0,5...1
r/m) Bomoit (M.I1. Kpyxwnun). Bce 3T0, BMecTe B34TOE€, BBIIBUHYJIO MPOOIEMY
MPOUCXOXKICHUST M MEITMOPAIIUH TIOYB COJJOBOT'0 3aCOJICHUS HA OJTHO U3TEPBBIX
mMecT B Mupe. OCOOEHHO CHIBHO 3TO MOXXET MPOSIBISITHCS B YCIOBUSAX aPUIHOTO
knmumata (A.K. AnansH). s OopsOBbI ¢ COMOBBIM 3aCOJIE€HHEM OOBIYHO PEKO-
MEHIYETCS IPUMEHSTh Pa3TMYHbIE XUMHUYECKUE MEITUOPAHTHI, PBIXJICHUE U IPYTHe
TEXHOJIOTHUH.

3amayeii paspaborannoro crmocoba (ITarent PY3 Ne IDP 04470) siBisiercs
HE TOJBKO TIOJIAaBIICHWE COJABI, HO U OJHOBPEMEHHOE YJIO0OpEeHHE TIOYB
COJIONOJIABIIAIOIINM MenropanToM. [locTtaBiieHHast 3ajaya pemaercs TeM, 4YTO B
crnoco0e paccoysieHusl OYB NyTeM HX 0OpaOOTKM XMUMHYECKHUM MEIHOPAHTOM B
KauyeCTBE TAKOTO COBMECTHO WM Pa3/Ie]IbHO HCIOJIB3YIOT HUTPAThl KaJbIHs,
MarHus, »ejeza u Oapus, a HEOOXOAUMYIO 103y MEJIHOpaHTa OMPEACNSIOT IO
3aBHUCHUMOCTH:

J1,=AxK/C (4.2)

rae /[,, — noTpeOHOCTh B MEITUOPAHTE, T/Ta;
A — conepkaHHe COJbI B METMOPUPYEMOM CIIO€, T/Ta;
K — xoadurment, 3aBucsiuii OT Buja KaTUOHA,
C — KOHLIEHTpAIUS METMOPAaHTa B JIOJISAX €AUHULBI (C yYETOM BOJIBI PACTBOpA U
KPUCTAJIIN3AIMOHHOMN ).
[Ipu ucnonb30BaHUU MPEAJIAraeMoro crnocoda NpoTEeKarT PEaKI[UU TUIIA

Na2C03+M(N03)2=MC03+2NaN03, (43)
rae M — nByxBasieHTHBIE KaTnonbl Ca, Mg, Fe u Ba.
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Copa pu ’TOM MOJHOCTBIO MOJABISAETCS U HOBOOOPA3yeTcsi HUTPAT HATpUs
(NaNO3; — uwmnmiickas cenmTpa), KOTOpas, KaK HW3BECTHO, SIBJIISICTCS a30THBIM
yIO0OpPEHHEM U XOPOIIIO YCBAUBAETCS PACTEHUSIMU, B TOM YUCIIE XJIOMYaTHUKOM.

Peanuzauus npennaraemMoro cnocoda moATBEpKAEHa SKCIEPUMEHTANIbHO. B
IKCIIEPUMEHTE HCIIOIB30BAH OCOJIOHIIOBAHHBINM CEPO3eM, OTOOpAHHBIA Ha TOJIAX
xo3siictBa uM. «HaBpy3» [lenayckoro paiiona CypxaHIapbUHCKOM 00JIacTH.
[Ipennaraemslii criocod pemraer ABYyECAUHYIO 3a/1ady - BHECEHHE B MOYBY a30THBIX
yIOOPEHUI U COUYETaHKE ITOTO MPOIIECCa C CONOMOIABICHUEM.

Kak u3BecTHO, mpoliecc Ype3MEpPHOro MOBBIMICHUS BIAXXHOCTU U MUHEPAIIU-
3allMU B 30HE a’pallvM, WJAET 3a CUET PE3KOro MOJHATHUS YPOBHS MUHEPAIU3OBAH-
HBIX TPYHTOBBIX BOJI U€pe3 THAPOreoJIOTHYeCKHe OKHA. B MOMOOHBIX YCIOBHSX
IPEAOTBPATUTH AT HETaTUBHBIE SBJICHUS MOXKHO, HAIPUMED, TyTEM UX U3OJISIIUU.

W3BecTHBl pa3znuyHble CIOCOOBI  CO3JaHUsl  MPOTHUBOPMIBTPALIMOHHBIX
SKpPaHOB B rpyHTax. Yale BCero B HUX BBOST Pa3IMuHble XUMHUUYECKHUE PEAreHTHI,
YMEHBIIAIONIME TOPUCTOCTh U MPOHULAEMOCTh Mmopoa (nareHtsl PpanHuuu Ne
2.226.854 u Ne 2.230.209; marent CIIHA Ne 3.772.893; C.JI. BoponkeBud,
JI.LA.EBgakumoBa). OCHOBHOM HEAOCTATOK ITHUX CIIOCOOOB COCTOUT B TOM, UTO OHU
HE TO3BOJISIOT CO3JaTh MPOTHUBOPMIBTPAIIMOHHBIN SKpaH Ha 3apaHee 3aJaHHOM
IIIyOUHE.

IIpenmaraemoe pelieHue ABIsSEeTCS TEXHUUYECKOW MENUOpale TPYHTOB Ha
oporaeMbIX 3emisix (aBT. ¢B. Ne 1659445). OcHoBHas 11€J1b — CHUKEHUE MPOHUIIA-
€MOCTH TPYHTa TIPH OJHOBPEMEHHOM CHWXEHUH TPYJAOEMKOCTH paboT 3a cyer
COKpAIlleHUs KOJMYECTBA HarHerareNbHbIX CKkBaxkuH. CyIHOCTH crocoba
3aKJII0YAeTCsl B MOHMXKEHUU YPOBHSI TPYHTOBBIX BOJI JI0 3aJaHHON TJIYOWMHBI C
OJTHOBPEMEHHBIM HArHeTaHHWEM B TPYHT all€TOHOBOTO PacTBOpa OJIUTOATOKCH-
opraHo (XJiop) cwiokcaHa npu cootHouieHuu ¢ arieronom (0,3 - 1):1. KonuuectBo
peareHTa OIpeAeNsioT B 3aBUCUMOCTH OT BEJIMUMHBI 3aKPEIUIIEMOM ILJIOIIA/IH,
3aJIJaHHOM MOIITHOCTH dKpaHa W MOPHUCTOCTH T'pyHTA. JlaHHBIN CIIOCOO HUCTIBITaH B
7a00paTOPHBIX U TMOJIEBBIX YCIOBUAX. Jlake TNpU COOTHOIIEHWHM alleToHAa U
opranocunana 1 : 0,1 nmponunaemocts coctaBuna (. KoauyecTtBo peareHTa Inpu
cootHomeHnu 1:1 cocraBuino 100 kr.

B 30He opomaemoro 3emieAenusi 3HAYUTEIBHO PaclpOCTpaHUIACh
uppurainmonHas spo3us. B CypxanmapbuHckoil 00jiacTu — oHa HabJomaercs Ha
57% opomaembix 3emens (B.E.Uy6, 2006), a B Kamkagappunckoid — Ha 32%
(159748 ra) (M. Tomky3ueB u ap., 2007).

HccnenoBaHusiM MO TOBBIIIEHUIO COMPOTUBIISIEMOCTH MOYBEHHOTO MOKPOBA
UPPUTAIMOHHOW DJPO3UM U TOBEPXHOCTHOMY CTOKY TIOCBAIIEHBI PabOTHI
[[.E.Mupuxynasel, B.H. Illeagpuna, M.C.I'puropoBa, M.C.Ky3Henosa,
E.B.ITonyskroBa, FO.I1. TTonskoBa u ap. OcoOEHHO 3TOT MpoLEecc NPOsABIIETCS Ha
TUTNICOHOCHBIX ~PaBHUHHBIX TIOYBAX, IUIOMIAJb KOTOPHIX MO pPECcHyOsnKe
HacuuThiBaeTcs B 291469 ra. B Kamkanapeunckoit obnactu (6onee 20 Thic. Ta)
310 3emau Hwumanckoro, wactuuno Kapmmuckoro, I'yzapckoro m Kacanckoro
pationoB. B Cypxannapeunckoit obmactu (48874 ra) 3zemuin AJNTBIHCAMCKOTO,
[ypunHCckoro, KymMkypranckoro u bolcyHCKOro paioHOB.
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3amauedt monieBblx dKcrnepuMeHTtoB (1983-1986; 2000-2001) sBasioch
ompesieNieHrne 00bEeMOB WHTEHCHMBHOCTH M JUHAMUKH CMBIBA HA TUIICOHOCHBIX
nouBax xo3giictB Nel, 4a Humanckoro (u3BwincTbie O0Opo3/bl 0€3 BHECEHUS
muHepasioB) u «lypran» ['y3apckoro (M3BHIMCTBIE OOpO3/ABI C BHECEHHEM
BCIIYYCHHBIX TEpJUTA, KAOJIUHUTA, OEHTOHWTa W BEPMUKYJIUTA) paliOHOB
Kamkagapeunckoro ©OacceiiHa, a Takxke pa3padoTKa MOJAEPHU3UPOBAHHBIX
NPOTUBO3PO3MOHHBIX TEXHUYECKUX pelieHuil. JlaHHble Yy4YyacTKM B IEJIOM
XapaKTEpHbI [JIs BCEM TEPPUTOPUU PETHOHA MO THUIICOHOCHOCTH U YCJIOBHIO
penbeda, Trae BO3MOXKHO pPa3BUTHE MPOLIECCOB HPPUTALMOHHONW  3PO3HH.
PernpezenraruBabiM ykiioHOM BbiOpan 0,02. [TonuBBI MPOBOIUIUCH pacxoiamu
Boznwl 0,1; 0,2; 0,3 11/c, rae ObLIN BBISBICHBI OOIIIME 3aKOHOMEPHOCTH.

W3BecTHBIE CMOCOOBI PEKOMEHIOBAHBI NJIsi OMPENETECHHBIX MOYBEHHBIX H
reoMop@oJOruuecKux ycinoBui. 3agadeil pa3paboTaHHOTO0 TEXHUYECKOTo crocoda
SIBJISICTCSI TIOBBINICHUE Y(H(PEKTUBHOCTH MCTIOIB30BAHUS BOJHBIX PECYPCOB MyTEM
CHUKEHHUSI 10 MUHMMYyMa OpPOCUTEIIbHOW HOPMBI, CPOKOB IOJIMBA, YTO MO3BOJUT
NPEAOTBPATUTh HUPPUTAIMOHHYIO 23po3ui0 U Cyp(O3MOHHBIE TPOIIECCHl Ha
PABHUHHBIX TUIICOHOCHBIX MOYBaX.

[TocTaBnenHass 3ajaya pemiajiach CIEIYIOUUM CIOCOOOM: COBMECTHO C
MIOCEBOM BHOCST MPUPOAHBIE MEIUOPAHTHI (CHITy4YHE) — MOHTMOPHWJUIOHUT,
OCHTOHUT, KAOJWHUT, BEPMHUKYJIHUT Wi Tepaut. [IpuueM mepen BHECEHHEM HX
BCIIy4MBAIOT OOXHMroM mpu Temmeparype 700-1000°C ¢  mocmemyromum
npobsieaneM 10 pasmepa (mmamerpa) rpanyn 5,0-10,0 mm. laHHBIE MHHEpaTHI
UCIIOJIb3YIOT CAaMOCTOSITEILHO WIIU B CMECH.

BropeiMm 3TanomM paboThl SIBISIETCSI PEryJIUPOBAHUE YKIOHA MyTEM Hape3Ku
U3BWINH 110 AHY 00po3/. [lo skcrepuMeHTabHBIM JAHHBIM, OPOCHUTENbHASI HOpMa
XJIOITYATHHKA HA TAKUX MOYBAX IPH OOBIMHOM MOIMBE gocturaeT 20 ThIC. M /Ta.
JlanHOE TpeIOKEHUE CIOCOOCTBYIOT CHIDKEHHIO OTOH HOPMBI 33 CUET
YMEHbIIIEHUST  (U3UYECKOr0 HUCMApEeHHsT U WHPWIbTpAIUU  MOCPEACTBOM
MaraHW3UpOBaHUs TMOJMBHOM Biaru. B skcriepuMeHTE COBMECTHO HUCTOJIb30BAHbI
KAaOJIMHUT, OCHTOHUT U BEPMUKYIUT B mponopiuu 1:1:1 B konuuectBe 1 kr Ha 1
MOTOHHBIA METP M3BWIMCTOW 00po3iabl. JlelicTBHE MepiauTa 1 MOHTMOPWIJIOHUTA
UJEHTUYHO. Pe3ynbTarbl SKCIEpPUMEHTa IMO3BOJIMIHM BBISIBUTH, YTO MPUMEHEHHUE
HOBOT'O CIoco0a MpPaKTUYECKH B J[Ba pa3a yMEHBIIAET CPOKHU IOJIMBA, a TakKkKe
MOJTHOCTBIO MCKJTIOYAET MPPUTANMOHHYIO 3PO3HMI0 U TosiBIeHUE CY(h()O3HOHHBIX
BOPOHOK.

B nsroii rnaBe auccepraiuu  «IKCIMEPUMEHTAJIbHO-TEOPEeTHYECKOe
000CHOBaHHE KOMILJIEKCA AJaNTHBHO-MOJAEPHU3MPOBAHHBIX THIPOIKOJIOIH-
YeCKHX TEeXHOJOTHil [Jisi TOBBINIEHUS] BOJAOYCTOMYHUBOCTH  APUIHBIX
TEPPUTOPHUI»  PACKPBIBAETCS  CYIIHOCTb  TEXHUYECKUX  PEIICHUH 10
palMoOHAIbBHOMY UCITOJIb30BaHUIO MPUPOJIHBIX BOA. B HacTosmiee BpeMs npodiema
palMOHAJILHOT'O MPUPOAONOIB30BaHUS U OTMETHUM, BOJIONIOJIb30BAHUS, B apUIHBIX
peruoHax TmpejicTaBisieTcss Oonee CIO0XKHOW, YeM JTO ObUI0 HECKOJIBKO
necstuneruit Hazan (M.I1. Ceunnos, 2005).
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JIsl  TIOBBINMICHHWSI BOJOYCTOMYMBOCTH, OJHHM W3 PE3CPBOB  SBIISIOTCS
noazeMubie Bonbl. Emé B 1970 r. H.H. Bepurun u I'.'K. AcnanoB ormevanu, 4to
nenecooopasHo  co3gaBaTh  moabeM  ypoBHa ['B - g0 HukHeEH — yactu
KOPHEOOUTAEMOTO CJIOS W OCYIIECTBIIATH TaKUM 00Pa30oM TOJI3EMHOE OpPOIICHUE
3eMelb (CyOuppUraimio).

HccnenoBanus nokasaiu, 4To HaubOosee 01aronpusiTHBIMU YCIOBUSIMHU IS
storo obmanarT Bepxuue [IBXP tora Y30ekucrana — 30Ha MPECHBIX TPYHTOBBIX
Box (cazoBas 30Ha). [lo muoronerHuM maHHbiM (1965-2010), mMuHepamu3zaius
BOJIBI B KOJUICKTOPHO—IPEHAXKHON CETH BEPXHUX PAHOHOB M3MEHSETCS B MpEaeiiax
0,3-1,8 r/n. B Toxe Bpems, Kak Mokaszal aHaimu3 auHamuku ['B  peruowna,
HAOJTFOTaeTCS UCCYIICHUE 30HBI a’panuu. BogooOeCIeueHHOCTh 3TUX PalilOHOB B
MmajoBogubeie Toael (1925, 1926, 1927, 1941, 1986, 2000, 2001, 2011, 2015)
Koseoercs B npeaenax 52-67%.

Jlnst ynipasnenust ['B pazpaboTano ycTpoicTBO € pacueTHOU (hOopMyIoi mpo-
pe3u BogociuBa (puc.5.1). OHu BHeApeHbl Ha KoyuiekTope «Akpabaa» (1990) wu

kaHane «Aipym» (2013) Kamkagapsunckoro OacceitHa (aBT.cB. Nel491953,
1656053).

Puc. 5.1. PacyeTHasi cxeMa ycTpoiicTBa /Uil peryJiMpPOBaHusl CTOKA
1-npena; 2-BogocnuB (MK NOPOT U3 IUIUTHI UM METaIA); 3-Ipope3b; 4-1MUT; S-1IapHUPBI;
6-racurens croka; Hy,i-ypoBeHb IDyHTOBBIX BOJ IPU CBOOOAHOM IBMKEHHU BOIbI B IPEHE;
Hip2-ypOBeHL TPYHTOBBIX BOJ IIPH COOPYKEHMM YCTpoucTBa; Hy, - MHTEpBanm KpUTHUYECKOM
rI1yOuHBI 3ajeTaHus TPYHTOBBIX BOJ; P- ruaponnHamuueckoe nasineHue; Hiy — ypoBeHb BOABI B
JpeHe IMpH CBOOOJHOM JABWKCHMM IOTOKA; Hy — ypoBEHb BOJBI B JAPEHE IPH COOPYKCHHUU
yCTpOMCTBA

YuuThIBas HE3HAYUTEIbHBIC YPOBHHU BOJBI IpU cBOOOaHOM aBrxennn (Hy), a
TaK)Ke ONBIT OTIENIbHBIX HccienaoBareneit (P. BaramoB), ycTraHOBI€HO, 4TO IS
pEryJIMPOBaHMS JPEHAXKHOTO CTOKAa mpuemiiemMo ycrpoiictBo «Kackam» Ha
MAaKCHUMaJIbHOM PAacCTOSIHUM Jpyr OT Jjpyra. Pacu€r Mexay BOJIOCIMBaMHU
BBITIOJTHSETCS 110 (hopMyIIE:

L=— (5.1)

r1ie | — YKIIOH TIOBEPXHOCTH BOJIBI ITPH CBOOOIHOM JIBM)KEHHU HITH JTHA JIPEHBI;
H; — ypoBeHb BOZBI B CTBOpPE IIPU COOPYKEHUM YCTPOKCTBA.
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CyOuppuraifio MOXHO PEKOMEHI0BATh U ISl TIOJAMUTKA O3UMOM MIIICHUIIBI
npu caabOMHUHEpPATU30BaHHBIX (MEHEe 3T/11) TPYHTOBBIX Bojax. Takum oOpazom,
BO3MOYKHO OCYIIIECTBIICHHE YIPABIICHHSI MOJ3€MHBIMU BOJIAMHU.

OnHyuM ©3 JOMOJHUTENBHBIX BOJHBIX PECYPCOB SIBISICTCS YIYUIICHUE
KauecTBa KOJUIEKTOPHO-JIPEHAXHBIX, TMOA3EMHBIX W O3EPHBIX BOJ IyTEM
nemuHepanuzauun. Oxono 40% Boasl B LleHTpanbHO-A3MAaTCKOM PETHOHE,
3a0paHHOW M3 WCTOYHHMKOB, y4acTBYeT B (POPMHUPOBAHUU IAPEHAKHO-COPOCHBIX
Boa (A.KapumoB u ap.). HeoOxonuMocTh JIeMUHEpalIu3aldyd COJIEHBIX BOJ Iora
VY306ekucTana TUKTYETCS W TeM, 4TO Hanuuue npecHsix (1o 1,0 r/i1) moazeMHbIX
BoA B peruoHe He3HauutenbHOo (B CypxanmappuHckom - 29,14, B
KamkanapsuackoM -15,6 M°/c) mo cpasuenmio ¢ ®Depranckum (111,44 wm°/c),
[puramkenrckum (90,8 M°/c) u  3apadmanckuM (46,4 M/c)  rumpo-
reojoruueckumu  parioHamu (A.A. Ao6upoB u gp., 2003). Kak ormeuaror
B.A.BopucoB u ap. (2002), KoqW4ecTBO MPECHBIX MHUTHEBBIX MOI3EMHBIX BOJ B
V36ekucrane 3a 30 jer (1965-1995) ymenpmmmiock ¢ 471 no 294 MY/c 1 crano
coctaBsATh 34% BMecTO 56% OT 00111el BEIUMUUHBI PECYPCOB MOA3EMHBIX BOJI C
MuHepanu3aneit 5 r/n u Oonee. KoiauuecTBo ke MOCIEIHUX Aa)K€ HECKOIBKO
BO3pociio ¢ 844 no 853 M/c.

Jns nemuHepanu3ainuu BojA M30paHa rasorujpaTHasi TexHosiorus. Huszkas
ASHEProEéMKOCTh 0a3UpyeTcsi Ha TOM, YTO OCHOBHOM MPOIIECC MPOTEKAET B TEMIIE-
patyprom urtepsane 0-10°C. Ipemtoraemas texuonorust (ITatent PY3 Ne |DP
04339) BITIOYAET IMOJYYCHHE Ta30BOrO THJpaTa NMPU KOHTAKTHPOBAHWH Ta3a-
TUIPaTO-00pa3oBaTesl C BOJAOMU, BBIJICIICHUE KPUCTAIIIOB THJIpaTa, X MPOMBIBKY U
pasyioxkeHrue ¢ 00pa3oBaHMEM IPECHOM BOJBI M Ta3a, MpUUEM B KayecTBE Tasza-
TUAPATOO0pa30oBaTENsl HMCIONBb3YIOT PAacTBOPUMBIA B BOJE Ta3 — JBYOKHCH
yriiepojaa: oOpa3oBaHUE TUapaTa OCYIIECTBIISIIOT B MHTEpBajie Temneparyp 275 -
179°K npu pasieHusax 1400 -2500 klla. @opmyna rugpara IBYOKUCH yTriepojaa
usmensiercst or CO,-6H,0 no CO,-17H,0 (npu naBnenusx no 70 MIla).
PazpaboranHas cxema yCOBEpIIIEHCTBOBAaHHOM YCTaHOBKHU (puC. 5.2) oTinyaercs
TEM, YTO B KaueCTBE UCTOYHUKA it oOpazoBanus ruaparoB CO, mpeamnonaraercs
UCIIOJIH30BaTh CXKATYIO MO/ JaBJICHUEM WJIU CKMKEHHYIO JIBYOKHCH YIJIEpOJa, YyTo
CYILIECTBEHHO YMNpOIIAaeT KOHCTPYKIUIO. Emie oHa 0COOEHHOCTh MPEAIOAKEHHON
MOJICPHU3UPOBAHHOM  TEXHOJOTMU — €€  yHuBepcaldbHOCThb.  [loaTOMy
JEMUHEpalu3aliid MOTYT ObITb TIOJIBEPKEHBI TMOA3EMHBIC, KOJUIEKTOPHO-
JIPEHAXHBIE, O3EPHBIE U MHBIE CTOYHBIE BOJIBI BEChbMA IIMPOKOr0 CIEKTPa MOKa3a-
teneit: pH 3 - 12; munepanuzanuu — ot 2-3 10 200-300 r/n. Texnomorus odnagaer
CEJIEKTUBHOCTBIO, T.€. PU PA3IUYHBIX TUIAX 3arPA3HEHUN — KAK HEOPTraHUYECKUH,
Tak W opranudeckuii. KoOHEUHBIM NPOAYKTOM JE€MUHEpATU3aLUU SBISETCA
npecHasi Bojia. ['uapaTHas TEXHOIOTUS MPEeIyCMAaTPUBAET CIAEAYIONIMEe TPEOOBAHUS
k Heri: pH 6,8-7,5; cyxoi ocratok — He Beime 1,0-1,5 r/1; mo XMMHUYECKOMY,
OakTepHaIbHOMY COCTaBY, COJEPKAHUIO B3BeCeM M (PU3UUYECKUM CBOMCTBaM BOJa
COOTBETCTBYET  JICHCTBYIOIIUM HOpMAaTUBaM. [IpoekTHas MOIITHOCTh
IPOMBIIIJIEHHBIX YCTAHOBOK JeMUHepanu3auuu Boa oT 50 1o 500 M/
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Herounuk H,0 (M=2-300 /1)
TIOI3eMHBIE, KOMIIp. H 03EPHEIE BOIH)

H,0 (M=1,0-1,5 /1)
pH(6.8-7.5)

H>O(zmuepa-
IH30BAHHAA)

PayIokeEHHA
THOIpAaTa

Paccox(1ror cOpoca

CaCo;, CaCoy, Na;CO3)

Paccox (ror  copoca

CaCO:, Cas0y, Na;CO:)

IMornxaetea P B peartope Y .
OcHOBHEBIE OOTHMATEHBIE TAPAMETPEL P P J CIdHOERA

P=3%a1as 3a cuét otcoca CO: | p1q moxyuenna CO; o .
T—hl-o"(;' (mpotrece ferazammm) V(1.0003HAUCHHR:
Q=50:500 1’ fgac ® - 33JBIEKA
G=2:6xB1/u Ha 1:H:0 @) - xovmpeccop

o - HACOC

O - CPBIE KJIAlIaH

Puc. 5.3. YcoBepuieHCTBOBAHHAS TEXHOJIOTHYECKAsI CXeMa JeMHUHEPAJTU3 AU
BO/

Kak ormeuaer H.P. Xampaes u ap. (1997), «nepen yu€HbIMu B pa3paboTKe
CIIOCOOOB SKOHOMHH BOJIbI OTKPBIBACTCS MIMPOKOE Toie AeicTBHA. OHO U3 HHUX-
O6oprba ¢ ucnaperuem». J[aHHBIC THIPOIOTHUECKUX HAOJIOJCHHUN IMOKa3bIBAIOT,
YTO TIPOUCXOJIAIIEE TMOTEIUICHUE KiuMaTa TMpOSIBISETCS B BHUAE HW3MEHEHUS
KOMITOHEHTOB BOJHOTO OajlaHca TEPPUTOPHI: YBEIMYMUBACTCS UCIApPEHUE C
nonctunatonie nopepxuHoctu (B.E. Uy6, 2007). Cnemyer OTMETHUTh, YTO
A pUPOBAHHOCTh M BOAOYAEPKHUBAIOIIAsl CIIOCOOHOCTh IMOYB CTaja 3aaadei
cerogusmHero aas. OTAETbHBIE YYEHBIC MPEAIaraloT MPUMEHSITh MOJUMEpPHBIC
THJIPOTEIN Ui TOBBIIMICHUS BOJIOYACPKHUBAIOIICH CIIOCOOHOCTU W TIJIOJOPOAMS
nouB (A.T. Canoxuaaunos, 2004). OnbIT UCTIOIBb30BaHUS MPUPOAHBIX MUHEPATIOB
elle HeAOCTaTOYHO M3YYEH M pachpocTpaHeH Ha tore Y3o0ekucrtana. OJIHaKo ero
BHEJPECHUE B CEIIbCKOE XO3AMCTBO MEPCIEKTUBHO. BaXKHOW COCTAaBHOM €r0 YaCThIO
SIBJISIETCS] DKOHOMUYECKUW, SJHEPTETUUECKUN U IKOJIOTUYECKUM aACIIEKTHI.

Pazpaboran cmoco6 wmenuopanuun nouB (Ilarenr PY3 No  4539),
BKJIFOYAIONIMM BHECEHWE B TI0OYBY MPUPOTHOTO MEIHUOpPAHTa, HAIpUMEP
BEPMUKYJIUTA, TOTJIOMEHHBI KOMIIIEKC KOTOPOTO TMPEABAPUTEIHHO HACHIIIECH
KaJbIIMEeM, M IIOCJICAYIONMIEe MEXaHHMYECKOE IepPEeMENIMBAaHUE TOYBBI, MPUIEM
nepel BHECEHHEM B TIOYBY BEPMUKYIIUT BCIyYHMBAIOT O0KUTOM IIPU TEMIIEPATYpE
700-1000°C ¢ mociexyromum gpoGuerreM. KpoMe Toro, B Ka4eCTBe IIPHPOLHOTO
MEIMOpaHTa B TOYBY BHOCAT BCIYYEHHBIM oOxurom mnpu Ttemmeparype 900-
1100°C mepimWT, KOTOPBIA HCIIOIB3YIOT CAMOCTOATENBHO WIH B CMECH C
BepMUKYIUTOM. C y4eTOM MECTHBIX BO3MOXKHOCTEH MOXHO TaKXe HCIOJIb30BaTh
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KaONMMHUT U OeHToHUT. Temnoduznueckuit 3¢pdekr n00aBOK BCIYUYEHHBIX
BEPMHUKYJIUTA U MIEPJIUTA K TOYBEHHOMY CJIOI0 M3YUY€H SKCIIEPUMEHTAIIBHO.

HccnenoBanus mnokaszand, 4yTo Jo0aBKa BCIYYEHHBIX MEIMOPAHTOB Ipak-
TUYECKU B J[BA pa3a CHWXKAET TEIJIONPOBOAHOCTH MOYBHI (P OOJIbIIEH MOIIIHOC-
TH CJI0s MeTropaHTa Terodusndeckuii 3¢ dexT OyaeT BeipaxkeH erie 0oyee IpKo).
[Ipu >Tom Hambosnee sddextuBHa ¢pakuus ¢ pazmepoM rpanyin 0,1-5,0 mwm.
BcenydeHHnble  MeNUMOpaHTBL, KpOME TOro, CHOCOOCTBYIOT OoJsiee IMOJHOMY
yIaJEHUI0 KapOOHATHBIX COJIEH W TOBBIIIEHUIO COAOYCTOMYMBOCTU IMOYB. DTO
JIOCTUTAeTCsl 3a CYET TOr0, YTO BCIYYEHHbIE BEPMHUKYIUT U NEPIUT O00IaJAr0T
0oJ1ee BHICOKOM 0OMEHHOM €MKOCTBIO 10 CPABHEHHIO C HEBCITYYCHHBIMU.

OnpIT NpPUMEHEHUsT MEIMOPAHTOB (KaoJIMHa W TEpJMTa) B XO3SICTBE
“Iypran” I'y3apckoro paitona Kamkagapsu mokasan CymecTBeHHBINH dPPeKT ux
Ha POCT 3€pPHOBBIX KyJIbTYyp. [Ipy 3TOM Ha OOBIYHBIX psifax BHICOTA B HECKOJIBKO
pa3 (20-30 cM) MeHblIE, YEM Ha OMNBITHBIX y4acTKax. ECTeCTBEHHO, 3TO MPOMU3OILI-
JI0 3@ CUET YBEJIIMUEHHMS BEreTallMOHHOro nepuoga Ha 10—15 nHeil, 4To MOBBICHIIO
YpOXaWHOCTh KOJIOCOBBIX Ha 25-30%.

[lepcrieKTUBHO HCHOB30BAaTh MEJIHOPAHTHl MPU KaleIbHOM OpOIICHUHU
CaloB M BHHOTPaIHHKOB. J[03bI IS OQHONETHHUX pacTenuii — 50-100 m° /ra, s
MHOT'OJIETHUX — BJIBO€ OOJIbIlI€, UX CJIElyeT BHOCUTH npumepHo 1 pa3 B 10 Jer.
Bo-niepBbiX, OHM yMEHBIIAIOT (U3UYECKOE HCIAPEHUE, BO-BTOPHIX, aOCOPOUPYIOT
BJIATY U CHUXKAIOT (PUIIbTPALlMOHHBIE CBOWCTBA MOYBO-TPYHTOB 30HBI aspanuu. Kak
M3BECTHO, TJIABHOE MPEIOI0KEHNE B PYKOBOJICTBAX OCHOBBIBAETCS HAa TOM (paKTe,
yTOo HEe MeHee 15% HCcnoIb30BaHHOW BOJBI JJISl OPOILIEHUSI IPOCAYUBAETCS HUKE
kopHeBoii 30861 (K.K. Tanmxu, @. Kapamku). [losToMy, TOMUMO MOBEPXHOCTHOTO
UCIIOJIb30BaHUS, MEIMOPAHTHI HEOOXOIUMO pa3MeliaTh Ha ONPEeIeHHON IIyOnHe
(o 50 cM) ¢ Lenb aKKyMYJIAIMU BbINaBIIEH Biard u nogHumaromuxcs ['B 3a
CYeT CcyOuppwranud W TOCTETICHHOW OTJa4d C PAaCTBOPEHHBIMH DIIEMEHTAMH
KOPHSIM PaCTCHUH.

B mecroii rmaBe guccepranud  «IJKOHOMHYECKas I(PpPexkTUBHOCTH
BOJOYCTOHYMBBIX THIPOIKOJOTHYECKUX U MeJNOPATHBHO-THIAPOJOrHYECKUX
pemieHuii» JaHa SKOHOMUYECKas OLIEHKA KOMIUIEKCHBIM TEXHUYECKUM PEIICHUSIM.
[IpoBeneHHBIN KOPPEISIMMOHHBIM aHAJIWU3 MEXIAY IMPUOPUTETHBIMU HOHamu ['B u
oOmiell MuHepalau3alue CBUACTEIBCTBYET O JIOCTATOYHOM JJOCTOBEPHOCTH
(r>0,7), 4TO TO3BOJSIET HA JAHHOM YpPOBHE TOJIBKO B OTHENBHBIX CITydasx
ONPENENATh UX MYTEM XUMUYECKOr0 aHaIn3a. DT METObI MO3BOJSIOT €KEr0THO
3KOHOMUTH OKO0JIO 117 MIH.CyM.

[Tpu wucnonp30BaHMU CcHocoba paccojeHUs MOYB COBMECTHO C COJOIO-
JABJICHUEM B TIOYBY BHOCHUTCS a30THOE YJA0OpeHHE B BUJE YHJIMUCKON CETUTpPHI
(NaNQO3). Tlpu cpemneir Hopme BHeceHus 500 Kr/ra aMMHAYHOM CEIHTPHI
(NH4NO3), pacxoasr coctasisaior 150,5 ThIC. CyM Ha I'eKTap, a Mpu y4Eére opolia-
embix 3emenb B BepxHux [IBXP u mogpaitone (267,2 Teic.ra), rjie BO3MOXHO
COZIOBOE 3acoseHue, pacxonbl coctaBsaT 40,2 mupa.cym. Ilo sxcnepuMeHTanbHBIM

JaHHbIM, IJI1 paCCOJICHUA Ira OCOJIOHIIOBAHHBIX ITOYB HGO6XOI[I/IMO 280 kr cMecu
Mg(N03)2, FG(NO3)2 u Ba(NO3)2.
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Ha paBHMHHBIX TUTICOHOCHBIX MOYBaX MPU OOBIYHOM TOJIMBE 3aTPavynBaCTCs
19 4., mpu U3BWIKUCTHIX MO AHY Oopo3maamM— 14 4., a mpu MoaepHU3UPOBAaHHOM — 9
4. OTO CHOCOOCTBYET MOBBIIIEHUIO MPOU3BOJUTEIHLHOCTH M CHH)KEHHUIO 3aTpat
TpyAa, a CIEOOBATEIbHO SKOHOMHOMY HCIIOJb30BAHUIO BOJHBIX PECYPCOB U
MOBBIIEHUIO TUIOAOPOAUS OPOLIAEMBIX 3EMEIb.

[Ipu BHenpenun ycrtpoiictBa «Kackaay 4ucCiIO TOJIUMBOB cokpamaercs B 1,5
paza, OpocuUTeNnbHas HOpMa yMeHbIlaercss Ha 1-3 TIC.M /T, MOTPEOHOCTh B
OpOCUTENBHONW BOJI€ CHMXKaeTcs B 1,5—2 paza. ['aBHBI SKOHOMMYECKUH MOKa-
3aTeNlb — YPOXKAUHOCTh XJIONKA yBeaudyuBaercs Ha 1,5-3 m/ra. YcTpoicTBO Takxke
BBITIONHSAET (PYHKIIMIO THAPOMETPHUECKOrO0 MOCTa MO YYeTy pacxojaa BOMbI, B
HEKOTOPBIX CIy4asiX €ro MOXXHO HCIOJIb30BaTh HA OPOCHUTEIBHOW U PEUYHOU CETH.
Brenpenue cyOuppuraiiuu COBMECTHO C TPAAUIIMOHHOW TUIIEPUPpPUTAIIMCH, acT
BO3MOKHOCTb OCYIIECTBJICHHS TIOJIHYIO UPPUTALIHIO.

VYaenpHblE 3HEPro3arparbl MPEAIAaraeMol Ta30TUAPATHOW TEXHOJOTHU
coctaBsiioT 2-6 KBT u/M°, uro npuMepHo B 10 pa3 HMKE IO CpPaBHEHUIO C
W3BECTHBIMU TEXHOJOTUsAMU — aHaynoraMu M Ha 30-40% HuXe 1Mo CpaBHEHHIO C
texHonoruerd CIIA (ITarent Ne2904511, k. 21059). Ilpu stom croumocts 1 M
JEMUHEPATM30BAHHOM BOJIbI COCTABJISIET MO HBIHEHMIHUM paciieHkaMm oT 220 mo 720
CyM B COIIOCTABJIEHUHM CO CTOMMOCTBIO IIOJaBAEMOM TNPECHOW  BOJBI
npousBojcTBaM — 1380 cym (2014). Dxonomus ot 1 M° cocraisieT 660 -1160 CyM.
B nacrosimee Bpemst Tonbko B KamkagapeuHckom OacceifHe (yHKIMoOHUpyeT 4
KPYIMHBIX TMPOMBIIUICHHBIX MPEANPUITHS, KOTOPHIE TOTPEOJISIFOT MPECHBIE BOJIBI.
B o6meit cinoxxHocTH mpu motpebieHun okoio 370 MITH.M® IPECHOM BO/JIbI
pacxonyercsa 510,600 mupa. cym. Ilpu ucnonp30BaHUM JE€MHHEPATN30BAHHOU
BOJIbI €KET0AHAS DKOHOMMS MOXKET COCTaBUTh OT 224,2 1o 424,2 MIIpJ. CyMOB.

DxoHOMUYECKHUHN A(PHEKT OT TEXHOIOTUM MEUOopaIUuu MoYB coctaniser 120
ThIC. cyM Ha | ra. CHIKaeTcs mokasarelib UCTIOIb30BaHMS MUHEPATbHBIX y100pe-
Huit Ha 25-30 %, npu sToM 3KOHOMUS cocTaBisieT 18-20 Tric. cyM ¢ 1-To rekrapa.

[IpakTuyecku BCe pEIIeHUs WHHOBALIMOHHBI [IJIi JIAaHHBIX  YCJIOBHH.
OcylecTBieHHE  HOBBIX  TEXHUYECKMX  PEIICHHH, HECOMHEHHO  OyayT
CIocOoOCTBOBATh YIYUIICHUIO, HE TOJIBKO THAPOIKOJIOTHUECKUX U METUOPATUBHO-
TUAPOJIOTUUECKUX YCIOBUM, HO M COLUMAIBHO - SKOHOMHUYECKUX MOKa3zaTenel u
BOJIOYCTOMYMBOCTH PErMOHAa B TEPHOJ MHUPOBOTO (PMHAHCOBO-3KOHOMHUYECKOTO
KpU3HUCa U U3MEHEHHUSI KJIMMaTa.
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3AK/TIOYEHHUE

1. Jlns BBISBIEHUS KOHKPETHBIX HEraTUBHBIX THUJIPOIKOIOTHUUECKUX U
MEJIHOPATUBHO-TUIPOJIOTUUECKUX TPOIECCOB, HeoOxonuma nuddepeHmanus
TEPPUTOPUI  HA  OCHOBE  KOPPENSLMOHHBIX  3aBUCUMOCTEH  MEXAY
BOJIONOTPEOJCHUEM U BOJOOTBEICHHEM B OpOIIAEMOM 3E€MJICACIUU C YYETOM
UCTOPUYECKU CJIOKHUBIIUXCS AJIMUHUCTPATUBHBIX T'PAHMI] C €OUHONM NPUPOJHOMN
OCHOBOHM, KOTOpPO€ SIBJISIETCA IE€PBBIM  OIBITOM 30HAJIbHO—PErMOHAIBHOIO
paliOHUPOBAHUS B COBPEMEHHOW TEPMHUHOJIOTMU. DTO OJUH W3 BUJOB MPUKIIATHOTO
reorpapuueckoro pamloOHMPOBAHUA M 3AKIIOYAETCS B BBIJCICHUU MPUPOIHO-
BOA0X03s1icTBEeHHBIX KomIuiekcoB (ITBK).

2. YUYUTBIBas, YTO XUMHYECKHUE THUIIBI TTOJA3EMHBIX BOJ (110 Kiaccuukammu
KyphakoBa-Bansimiko)  HawnmydmnMm — 0o0pa3oM  COIJIacylOTCS € TUIAMU
COJICHAKOIUIEHUsI B moyBax (mo kiaccudukanuu Koma), 17 mporHO3UpPOBAHMUS
COCTOSIHUS OpOIIAEMBIX 3€MENlb apUAHOW 30HBI, (PyHAAMEHTANIbHOE 3HAYEHUE
UTpaeT Teopusi MeTaMoppu3alruud XUMUYECKOr0 COCTaBa BOJHBIX pecypcoB. OHa
MO3BOJISIET YTOYHUTH CJIOKHMBIIMHCS HMOHHO-COJIEBOM COCTaB BOJHBIX PECYPCOB
peruoHa.

3. Opmnoit wu3 (¢GopM COBPEMEHHOTO OIYCTHIHUBAHUS  TEPPUTOPHUI
HEOOXOUMO CUUTATh MeTaMOp(HU3aIUI0 XUMUYECKOTO COCTaBa BOJI, KOTOpas
BO3pacTaeT B 0OpaTHOM HAMpaBICHUU (TATOTEET K TUAPOKapOOHATHOMY THUIY) B
CIICIYIOLIEM TOPSIAKE: MMOBEPXHOCTHBIE U TPYHTOBBIE BOIbI BepxHero [IBXP —
rpyHTOBbIE BOABI cpeaHero [IBXP wm moapaiioHa - rpyHTOBBIE BOABI HUKHETO
[IBXP. D10 sIBNSIETCSA TEOPETUUECKOM OCHOBOM I IPOTHO30B HOBOT'O 3aCOJICHUS
(ocoyoHIIEBaHMS) TMOYB MPU OPOIICHUU. YCTAHOBJIEHO, YTO Ha JIOKAJbHBIX
ydacTKax BO3MOXXHO TIOSIBJIEHHE COJIOBOTO 3aCOJIEHHS B BBIIICIIPUBEICHHOM
nopsiike (uepes 3 — 5 n;er), T. €. K reorpaguyecKkoMy CMEIIEHUIO 30HbI
TUIPOKAPOOHATHBIX TPYHTOBBIX BOJ] B F0’)KHOM M FOTO-3aI1aTHOM HaIPaBJICHUSIX

4. Pa3paboTaHHbBIE SKCTIEPUMEHTAILHO-TEOPETUYECKUM METOIOM MTPUHITUIIBI
onpenencHust Hy,, SABIAIOTCA OCHOBOW Ui OOOCHOBaHMA (DyHIAMEHTAIBHOIO
CMBICIIa «KPUTHYECKOTO0 WHTEpBaJia TIHyOWH 3ajeranus» [B 1o rimaBHOMY
MEJIHOPATUBHO — FTUAPOIOTHUYECKOMY (PAKTOpYy — MUHEpaInu3alus TPYHTOBBIX BOJI.

5. C nenplo nmpeaoTBpalieHUsl MOYBEHHOM 3aCyXy M OCOJIOHIIEBAHUS IOYB,
HEOOXOJIUMO MEHATHh WJICOJOTHUI0O MEIHOPATUBHBIX, WPPUTALIMOHHBIX U PEUHBIX
CUCTEM ITyTEM BHEAPEHUS TEXHOJIOTHH CYOUppHUraluy B mpeaenax 2— 3 r/in odmiei
MUHEpan3auuu. Tak Kak KayeCTBEHHOE M3MEHEHHE COCTaBa COJEd B 30HE
a’pallvy MpH JUIUTETHHOM ITPOMBIBHOM PEKUME OpPOIICHUS Ha (JOHE €CTECTBEHHOMN
U HCKYCCTBEHHOM JIPEHUPOBAHHOCTH IPUBOAMT K YCWJIEHUIO BBIHOCA
HETOKCHYHBIX coJied. [laHHBI MpoIecC aKTUBU3UPYETCS 3a CUET BBIMBIBAHMS
cynp(ara kampuusg (TUICA), KOTOPBIA NpPENOTBpallal pPa3BUTHUE MPOIECCOB
OCOJIOHIIEBAHUS.

OTO0 MO3BOJWJIO pa3paboTaTh MOJEPHUZMPOBAHHBIE YCTpPOWCTBA JJIA
pEryJIMpOBaHHUs CTOKAa C LEJIbI0 BHEAPEHHsS CYOMppHUraluuy IOCPEICTBOM
yOpaBJIEHUS TPYHTOBBIMU BOJAMHU MYTEM NPUACPKUBAHUS JEIPECCUOHHON
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KpUBOM B MHTEpBalie KpUuTUyeckon riyounsl 3aneranus I'B. [Ipeanaraercs Takxke
HanOosee onTuMaibHas (opMmyrna pacuera NHpoOpe3d BOAOCIAMBA M Kackaja
yCTpOUCTB. JlaHHBIE COOPYKEHHSI PEKOMEHIYIOTCS YCTpauBaTh TaKXKe Ha
OpPOCHUTEJIBHBIX CUCTEMAX U PEYHOU CETH.

6. OnHUM W3 KapAWHAIBHBIX BAPUAHTOB PEIICHHUS BOJHOW MPOOJIEMBbI B
KOMMYHaJIbHO-OBITOBOM XO3MCTBE SIBJISIETCSI UCIIOJIb30BAaHUE OOECCOJIEHHBIX BOJ
IIPOMBIIIJIEHHOCTBIO U CEIIbCKUM XO3UCTBOM. KOTOpO€ MOXXHO OCYIIECTBUTH Ha
OCHOBE pa3pabOTaHHOI'0 IKOJION0O—IKOHOMUYHOI'0 CII0c00a IeMUHEpaIu3aluu BO/I,
OCHOBAHHBIM HA ra30TUAPATHON TEXHOJIOTUHU.

7. JIns pemieHust IByEAUHON KOJIOr0-METUOPATUBHOM 3a7a4yu - MOIaBJICHUS
COJIOBOTO 3aCOJICHHS B COYETaHMM C OOpa3oBaHUEM Aa30THOrO yAOOpEHHS
(wwmiickast  cenmurpa  NaNOjz), pekomeHayercs pa3pabOTaHHBIM — CIIOCOO
paccoyieHus I0YB XUMUYECKUM MEJTHOPAHTOM.

8. B mensx yny4meHus MENMOPATHBHO — THAPOJIOTHYECKUX YCIOBUM
JIOKAJIBHBIX 30H aj’palidH, KOTOPOE MPOUCXOJUT 3a CUET BBIKIIMHUBaHUS (WU
UHQUIBTpAlMM)  MHHEpadu3oBaHHbIX ['B  Ha  opomaeMbIx — ydacTkax,
pPEKOMEHAyeTCsl Crnoco0 W30JSUU TPYHTOBBIX BOJA B Ipenelax THUApOreoso-
TMYECKUX OKOH, IPEIOTBPAIAIONINKI MOATOIIICHUE (MIIM UCCYIIIEHUE) U 3aCOJICHUE.

9. Hna ymeHblieHUs (U3MUECKOTO W YBEIWYCHHUS MPOAYKTUBHOTO
ucnapeHusi (TpaHCHHUPAIINIO), YAYYIIEHUS THUIPOIKOJOTUYECKUX YCIOBUN 30HBI
a’paluu, MOBBIIIEHUS 3aCYyXOYCTOMYMBOCTH, 00IIeH OMOTOrMYECKON aKTUBHOCTH,
HHEPreTUYECKON  CMOCOOHOCTH, CBA3AaHHOCTH M TNPOJYKTUBHOCTH  IOYB,
IpeIoraeTcs pa3padoTaHHbIN CIOCOO METUOPAIH MTOYB.

10. na ocymiecTBieHUS TOJHOW BOAOOOOPOTHOM TEXHOJOTHU B CXEMeE
KOMIUIEKCHOTO HCIIONBb30BAaHHUSI M OXpaHbl (MHTETPUPOBAHHOIO YIIPABIICHUSA)
BOJHBIX PECYpPCOB, HEOOXOIHMMO HCIONb30BaTh pa3pabOTaHHbIE CIOCOOBI
cyOuppuranuu, JeMUHEPATU3aui 1 METHOPAITUH.

11. B wmensix mpeaoTBpalleHUs] UPPUTALIMOHHON HSPO3UM Ha PaBHUHHBIX
TUIICOHOCHBIX MOYBAX, TEOPETUYECKUMHU U MTOJIEBBIMU MCCIIETOBAHUSAMHU BBISBICHBI
3aKOHOMEpPHOCTH. OHU MO3BOJIMIN PEKOMEH0BATh MOJEPHU3UPOBAHHBIA CIOCOO
O00pbOBI BKJIIOYAIOUIUH, COBMECTHO C MOCEBOM CEJIbCKOXO3SIMCTBEHHBIX KYIbTYP,
BHECEHHE JI0 HApe3KW HU3BWIMH IO JHY OOpO3/1bl Ha MOBEPXHOCTH IOYBBI
NPUPOHBIE METUOPAHTHI (COBMECTHO WJIM Pa3JieIbHO) — BCIYYEHHBIE OOKHIOM
BEPMUKYIUT | (WJIM) TIEPIUT, a TAKKE MOHTMOPHWUIOHHUT, OCHTOHUT U KAOJTMHUT.

12. BrisiBiieHHBIE 3aKOHOMEPHOCTH u pa3paboTaHHbIE
YCOBEPIIEHCTBOBAHHBIE TEXHUYECKUE PEKOMEHAAUMU PEKOMEHIYIOTCS IS
BHEJIPEHUS B UJCHTUYHBIX apUJIHBIX pailoHaX MHpa.
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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
regulations»z.

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.
2Ministry 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); improving 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,
I.A.Shiklomanov, D.Ya.Ratkovich, I.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.lI.Chembarisov, L.Z.Sherfedinov, B.A.Bahritdinov, M.H.Hamidov,
R.K.lkramov, M.A.Yakubov, V.l.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,

*Tikseront George. Water resources in arid regions // The Future of Arid Lands. M .: Ing. lit. -. 1958. - S.73-97;
Shiklomanov 1.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
water resources of the Republic of Uzbekistan. - Tashkent: NIGMI, 2007.- 132 p .; Yakubov M.A., Sherfedinov L.Z.
Reclamation and hydrological processes in the basins of the Amu Darya and Syr Darya rivers // Environmental
vestnik. Tashkent, 1996.-Ne2.- pp 30-32; Hikmatov F.H., Aitbaev D.P., Yunusov G.H. Structure and analytical
model of consumption of river water in the basin of the Aral Sea problems and their quantitative assessment // In.
Problems of water supply and ekologii.- Tashkent University, 2002.- pp 220-226.
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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.Ilsmayilov, V.M.Fedorov,
V.A. Spiritual. However, insufficient consideration of environmental conditions
requires the development of more accurate and mathematically sound zoning.

By definition VV.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 «Cascade»;

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, 1.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 vy.), 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 IV, 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 is 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 Us - km?), p. Surkhandarya (14.6 I/s - km®) and p.
Sherabaddarya (2.06 I/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 vyield (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, VV.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 is 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 W5 = 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 (W3 = 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, = Wy/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) |.M.Gabbasova (2004),
Yu.l.Shirokovoy, G.Poluashevoy, A.N.Morozov (2005) and F.E.Rubinovoy
Yu.N.lvanova (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,
O.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.l.Vernadsky, G.U.Valukonis, O.A.Alekin,
E.A.Baskov, K.E.Piteva, E.V.Pinneker, E.V.Posohov, E.l.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.l.Parfenova, E.Avliyakulov,
B.S.Maslov, G.A.Panov, L.L.Shishov, E.l.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 is 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=0.24x-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
ionic 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
is 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, |.K.Kiselev,
M.A.Pankov, A.E.Nerozin, B.G.Panin, 1.V.Sabolch, T.P.Lapteva, V.A.Kovda,
A.R.Ramazanov, V.N.Nasonov, L.V.Kireycheva, 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
(9/kg). When this ratio is used:

M
K =—u 4.1
. (4.)

Kp

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 Kcr 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:

J1,=AxK/C (4.2)

where [1,, — 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

NaZC03+MX(]V03)2:MXC03+2N3N03 (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 Ne2.226.854 France and Ne 2.230.209; US Patent No3.772.893;
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 Ne1659445). 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 | / 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

71



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
(1.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 / I. 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).

A-A

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.VVagapov), 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-

L= (5.1)

where i-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
iIs fresh water demineralization. Hydrate technology provides the following
requirements to
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Source H,0 (M=2-300g/a,

| underground, drainage and lake water)

PH (6,8-7,9)

hydrates +

Hydro
digestion
reactor

reactor

Brine (hatch collection
CaC0s, CaS0,, Na:COy) COo,

920% 10%
H,O0 M=1,0-1,5g/. 1 Non-cleansed water in | |_O 4
20 M=1,0-1,5g/1) (P ‘ : @ H,O (Mineralization) l

Nonclean
sed gas-
hydrate

Brine (hatch collection
C3C03, 03804, N83C03)

Burning P in reactore due to CO2 drain

(de-gasation process)
Main optimal parameters

P=35 atm
t=10"C

Q=50:500m’/ hours
G=2:6 kVt/s for 1M'H,0

Tool to get CO;

Icons meanings

® - triggering crane
O - compressor

Q@ -
O - flow cap

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¢/l; 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.l.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 min.

Using the method of soil desalinization together with pressure stage is
introduced in the form of nitrogen fertilizer Chilean nitrate (NaNO3). At an average
application rate of 500 kg / ha of ammonium nitrate (NaH4NO3) 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 kWit/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® is 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 ion-
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/ I).

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 NaNO3).

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.

78



10.

11.

12.

13.

9bJIOH KWJIMHTAH UIIJIAP PYUXATH
CIIUCOK OINIYBJIMKOBAHHBIX PABOT
LIST OF PUBLISHED WORKS

| 6yum (1 yacrn; | part)

Mypanos III.O. HayuHoe oOocHOBaHME BOJIOYCTOMYMBOCTH apPUIHBIX
TeppuTopuil rora Y3oekucrana. — Tamkent: ®an, 2012. — 376 c.

Mypanos II.O. T'maposkonmorust cyOapugHOW 30HBI/ DKOIOTHYECKUUN
BecTHUK. —TamkedT, 2001. — Ne 3. — C. 810 (11.00.00; Ne 1).

Mypanos II1.0. I'maposkomorudyeckuid crocod YTUIM3allMd CTOYHBIX BOJ.//
Dkonorudeckuii BectHuK. —TarkeHT,2002. —Ne 3.— C. 34—35 (11.00.00; Ne 1).
Mypanos I1.0O. OpoilieHre U yaydlieHUe 3KOJ0r0-MeIMOPATUBHBIX YCIOBUN
V306ekucrana// Dxonorunueckuii BecTHUK. — TamkeHt, 2002. — Ne 4. — C. 26—28
(11.00.00; Ne 1).

Mypanos III.O. Boanbie pecypcbl U MX palyMOHAIbLHOE HCIIOIb30BaHUE B
CEIIbCKOM XO3fiicTBe rora Y30ekucrana// BoagHoe xo3giictBo Poccun. —
ExarepunOypr, 2003. — Ne 4, Tom 5. — C. 325-330 (11.00.00; Ne 1).

MypanoB HI.O. MOHUTOPUHI M KOMIUIEKC TEXHUYECKUX PEIICHUN 10
VIIYUIIEHHIO SKOJOrO-MEIMOPAaTUBHBIX YCIOBUW Iora Y30ekucrana// Dxo-
ngorudeckuit BectHUK. — TamkeHt, 2007. —Ne 2. — C.15—17 (11.00.00; Ne 1).
Mypanos HI.O., OtakynoB Y.X. OddexkTuBHOCTh MPUPOIHO-BOIOXO3Si-
CTBEHHOTO paHOHHMPOBAaHHS JUII MOHUTOPHUHra BOJHBIX  pecypcos//
V36exucron I'eorpadus xamusaTi ax6opotn. — Tomkent, 2009. — 34-xum. —
b. 145-150 (11.00.00; Ne6).

Mypanos IHI.0O., OtakynoB VY.X. OCHOBHbIE 3aKOHOMEPHOCTH H3MEHEUS
COJICBOTO COCTaBa T'PYHTOBBIX BOJ U NPOTHO3UPOBAHHE SKOJIOTO-T€OXUMHU-
gyeckoro cocrosHuss Cypxan—Illepabanckoro OacceitHa// DKOIOTHYECKUN
BecTHUK. — Tamkent, 2009. —Ne 9. — C. 30—33 (11.00.00; Ne 1).

Mypanos III.O., OrakynoB Y.X. Hekoropeie 3aKOHOMEPHOCTH METAMOp-
dbu3anMy XUMHYECKOT0 COCTaBa T'PYHTOBBIX BOJ| M €ro MPOrHO3WpOBaHHE//
Oxonorndeckuit BecTHUK.— Tamkent, 2010.— Ne 2.— C. 33-35 (11.00.00; Ne 1).
Typnuesa @.A., Mypanos I1.0. I'maporpadussHUHT SKOJTOTHK Ba UKTHUCOIHI
axamustu// Dxonorus xabapHomacu. — Tomkent, 2010. — No 11. — b. 43—44
(11.00.00; Ne 1).

Muradov Sh.O. Scientific basis of subirrigation as a factor of increasing the
efficiency of using the underground and ground water in arid zones //Nature
and Science. Richmond Hill; New York, USA, 2011. — Volume 9. —Number 8
(Cumulated No. 53). — P. 60—65 (11.00.00; Ne 4).

Mypanos I.O. 3akoHOMEpHOCTH (OPMHUPOBAHMS JHMHAMHUKA W MHHEpa-
JU3allid TPYHTOBBIX BOJI Ha OPOIIAEMBIX TEPPUTOPUSX fora Y30ekucrana//
V36exucron I'eorpadus xamuaTi ax6oporn. — Tomkent, 2012, — 39-xum. —
b. 136—141 (11.00.00; Ne 6).

Mypanos II.0., OtakynoB VY.X., DmankyinoB P.A. OCHOBHbIE 3aKOHO-
MEPHOCTH HW3MEHEHHMsI COJICBOTO COCTaBa TPYHTOBBIX BOJ U Jerpajaliuu

79



14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

217,

opomraeMbix 3emenb// Y36ekucTon I'eorpadms KamMHATH axGopoTH. —
Tomkent, 2012. — 39-xwuna. — b. 141-144 (11.00.00; Ne 6).

Mypanos ILI.O., Typauea @.A. CyB pecypcilapuHd Texall Ba TYIPOK
SHEpPrusicuJiaH camapanu (Qoigananuin Oyiuya MoJAEpHHU3ALMSIIAIITaH
TexHonorusmap// Dxonorus xabapuomacu. — TomkeHt, 2012. — Ne 9. — b.
50-52 (11.00.00; Ne 1).

[Tatent PY3 Ne4539. Cnoco6 menmopanuu mous/ Mypanos II1.O., Xampaen
H.P., Banykonuc I'.1O., Pomanenko B.II. // Bron. —1997. — Ne 3

[Tarent PY3 Ne04339. Crnocob neMuHepanu3aluy KOJIEKTOPHO-APEHAKHBIX
Boj / Mypanos 111.0., Banykonuc I'.1O. // bron. — 2000. —Ne3.

[Tarenr PY3 Ne04470. Cmoco6 pacconenus mnouB / Mypagos 1I1.0.,
Banykonuc I'.1O., Mypanos M.O., Otakynos ¥Y.X., [llapanos III.T. // bron. —
2000. — Ne 5.

Il 6yaum (11 wactsn; 11 part)

A.C. 1491953. VYcrpoiicTBO Mjif PETYyIUPOBAHUA JPEHAKHOTO CTOKa/
Banykonuc I'.1O., Mypanos O./1., Mypagos I11.0O., Mypanos III.O., Mypanos
H.O.// b. —1989. — Ne 25.

A.C. 1656053. VYcrpoHcTBO I pPEryJIupoOBaHUsS JPEHAKHOI'O0 CTOKa/
Banykonuc I'.1O., Mypanos O./1., Mypagos I11.0O., Mypanos LII.O., Mypanos
H.O.// b. —1991. — Ne 22.

A.C. 1659445. Cnoco6 wuzonsiuuu TpyHTOBBIX Boj/ Bamykonuc I.1O.,
JleeptoB M.T"., Mypanos II1.O., Mypanos O.JI. / b. — 1991. - Ne 24,
Mypanos I11.0. Ciocob 60ps0bI C UPPUTALIMOHHON IPO3UEH HA TUTICOHOCHBIX
nouBax npu nonuax. [lonoxxurensHoe pemenue Ha 3as8ky Ne IDP 2002 0388
ot 07.08.2002.

Mypanos III.O. Dkonornyeckuit cnocod TeMUHEpaIU3aluu Boji// DKOJIOTUS U
NpOMBINIUIEHHOCTh Poccuu. — Mocksa, 2005. — SuBaps. — C. 18-19.

Mypanos II1.0O., DmankynoB P.A., [Tanxue Y.P. 3MeHeHnEe XUMHUECKOTO
cocTaBa IPyHTOBBIX BoA npu opoiuenun// IlpuponoodycrpoiictBo. — Mocksa,
2014. — Ne3. — C. 21-24.

Mypanos I1.0., Xon6aeB b.M. Dxooro-mennopaTuBHOE BO3/I€HCTBUE CYO-
uppuranuy B apuHoi 3oue// [IpuponooxpaHHble TEXHOJIOTHU B METMOPALIUU
u BogHoM xo3siiictBe: Tpyast BHUNUTuM. - M., 1992. - T.84. — C. 177-181.
Mypanos I11.0O., Orakynos ¥Y.X. XonbaeB b.M. Bogusie pecypcsl u pa3Butue
BOJIOXO3SMCTBEHHOM cHCTeMbI (Ha mpuMmepe Oacceiina peku Cypxanmapbs) //
IIpuponooxpaHHbie TEXHOJIOIMU B MEIMOPALUM U BOJHOM XO3sKUCTBE: Tpyabl
BHUUTuM. — M., 1992. — T.84. —C. 101-110.

Mypanos I1.0., Xonb6aes b.M. Boxanble pecypchl U BOJOXO3SHUCTBEHHOE
paiionnpoBanue (Ha npumepe p. Kamkanapes)// Mar. IV T'eorp.cee3naV3o0.
llu. Tamkent,1995. — C. 121-122.

Muradov Sh.O. Engeering solving the problem of providing with water and
environment of nonirrigated soil of aridarea// Plant life in south-west and

80



28.

29.

30.

31.

32,

33.

34,

35.

36.

37.

38.

Central Asia: Vth International Symposium. 18—22 may, 1998. Tashkent,1998.
—C. 119-120.

Mypanos I11.0. MoHUTOpUHT U TIOBBIIIEHHE 3()PEKTUBHOCTH UCIIOIB30BAHUS
BOJIHO-3€MEJIbHBIX PECypcoB B cyOapuaHoOil 30He Y30ekucraHa. //B KH.:
byaymas cuna: npobGnemsr JloHenkoro yrompHOro OacceiiHa. —JIyraHck:
Kumxkkosuii ceut, 1999. — C. 70—74.

Mypanos II.O. HHxkeHEpHO-IKOJIOTUYECKUE PEIICHUST MNpOoOJIeM BOAHBIX
pecypcoB fora Y30ekucTaHa//KOJOrHYecKre TMpoOJeMbl DHEPreTUKU U
pecypcononib3oBaHus: Marepuanbl MEXIYHApOJHOTO HAay4HOrO CEMHUHapa.
1-3 nos16ps 2000. — Jlyranck, 2000. — C. 76—81.

Mypanos II.O. Pemenue npoGieM BOAHO-3€MENbHBIX PECYPCOB Ha THIICO-
HocHpix mouBax mpu mnonuBe//INNOVATION-2001: C6. mayuyH. crarei
MexayHapoIHOW HaydyHO-TIpaKTHUYeCKON KoHdepeHuuu. — TamkeHt, 2001. —
C. 242-243.

Mypanos I.O. TexHomorus OOpbObBI C UPPUTAIMOHHOW dSpoO3uEH Ha
PaBHUHHBIX TUIICOHOCHBIX nmouysax//BocemHaiaroe IIJIEHAPHOE
MEXBY30BCKOE€ KOOPAMHALIMOHHOE COBELIAHUE IO MpoOJeMe 3PO3HOHHBIX,
PYCIIOBBIX U yCTheBbIX mpoiieccoB. — Kypck, 2003. — C. 181-183.

Mypanos I1.0O. I'naposkonoruyeckuii 3¢pPexT npupoaHbIX MUHEPATIOB// JKO-
noruyeckue mpoOiembl Jlonbacca M mpuieraroniux peruoHoB: Marepuab
MexayHapoIHON HaydHO—TIpakTHueckoil koHpepeHuuu. — Jlyranck, 2003. —
C. 4244,

Mypanos I11.O. MOHUTOPUHT U TOBBIIEHUE dPPEKTUBHOCTU HUCIIOIB30BAHUSA
BOJIHBIX pecypcoB tora Y30ekucrtana// Yucras Bona Poccun: Tes. moxn. VII
Mexn. cumnosuyma.l5—19 anpens 2003. — ExkarepunOypr,2003. -
C.185-186.

Mypanos II.O. PerynupoBaHue APEHAXXHOTO CTOKAa M MPEAOTBpAllCHUE
pycioBbix mporeccoB//Tp. XIX TlnenapHoro MeXBY30BCKOTO KOOpPAUHA-
[IMOHHOT'O COBEILAHUS MO MPOOJIEME 3PO3UOHHBIX, PYCIOBBIX U YCThEBBIX
npouieccoB. 9—12 nosiops 2004. — benropon, 2004. — C.155-157.

Mypanos II.0., Ilawxue V.P., MypanoB M.II. CosepieHHbiit cmoco6
OTIPECHEHHUs KOJUIEKTOPHO-IPEHAXHBIX U MOI3eMHBIX BOJ // «Boma: axomorus
u Tex"osorus» DKBATOK-2004: Tes.noxin. VI mexnynapognoro Konrpecca.
— M., 2004. — C. 900—901.

Muradov Sh.O., Muradov F.Sh. Monitoring and increasing of efficiency of
using the water resources of the south of Uzbekistan // First International
Workshop on the Human Dimensions of Climate and Environmental Change
in Central Asia (HDCECCA). — New—York, 2004, May.

Mypanos II1.O. TexHomoruss AeMUHEpaIu3aluy KOJUIEKTOPHO-APEHAXKHBIX U
noJi3eMHBIX BojA // HaykoeMkue TeXHOJIOrMM B Menuopaimu: Marepuansl
Mexn. konpepenuuu (KoctskoBckue urenus). — M., BHUUT'uM, 2005. — C.
437—-439.

Mypanos III.O. HaydynHoe o000CHOBaHHE BOJOYCTOMUYMBOCTH apPHIHBIX
tepputopuii // «Boaa: sxonorus u texuonorus» IKBATOK-2008: Te3.moxm.

81



39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

VIl mexaynapoanoro konrpecca. — M.: Sibico International Ltd, 2008. — 1
aekTpoH. ont. auck (CD-ROM) — (QnekrponHbIi pecypc) WWw.ecwatech.ru.
Mypanos III.0O., [TanmxueB Y.P., OtakynoB Y.X. CYB TAbMUHOTHUHU SXILIHAJIALI
Oyiinuya TexHUK euum//Pa3BUTHE CEIBCKOTrO XO35MCTBA H  DKOJIOTHSL.
Martepuanbl peci.HaydHO-TIpakT. KoHG. 10—11 mexabps 2009. TamikeHr,
MBuCCO. — C. 95-98.

Muradov Sh.O., Eshonqulov R.A. Studeies heavy metal is system water-
ground in the south Uzbekistan // Heavy Metals in the Environment:
Proceedings of 15" International Conference, 19-23 September, 2010. —
Gdansk, Poland. — P. 743-745.

Muradov Sh.O. Demineralization of water by gas hydrate technology //New
York Science Journal. — Brooklyn, New York, USA, 2011. —Volume 4.
—Number 8 (Cumulated No. 30). — P. 88-93.

Mypanos I1.O. /lunamuka 1 MEHUpaJIU3alys TPYHTOBBIX BOJ Ha OPOIIAEMBIX
TeppuTOopusXx tora Y3oOekucrana// CoBpeMEHHBIE 3HEPro-u pecypcocoepe-
raromye, OHKOJIOTHUYECKH YCTOMUYMBBIE TEXHOJIOTMU W CHUCTEMBl CeJb-
CKOXO03sicTBeHHOr0 npu3BojcTBa: CO.HayuH.Tp.Poccuiickoi akajgeMu C.X.
Hayk. — Ps3anb, PACX, 2011. — C. 499-506.

Mypanos II1.0. MoaepHusupoBaHHblid croco0 OOpbOBI C HPPUTALMOHHON
APO3HEH Ha PABHUHHBIX TUIICOHOCHBIX MouBax// CO. moki. u kpaT. coo0. XXVI
[InenapHOro MEXBY30BCKOTO COBEIIAHUS MO TMPOOJIeME SPO3UOHHBIX,
PYCIIOBBIX M YCTBEBBIX MporieccoB. 26 ceHtsops — 1 oktsaops 2011. — M.
—Ap3amac., MI'Y, AT'TIH, 2011. — C. 167-1609.

Muradov Sh.O. Main regularities in changing the saline composition of the
subsoil water in connection with degradation of the irrigated
lands//Researcher. — Marsland Press, New York, USA, 2012. — Volume 4.
—lIssue 10 (Cumulated No. 40). — P. 47-52.

Mypanos II.O., TypaueBa ®.A. OKMMHU Ba TUAPOKUMEBUU POCTIOBYHU
MOJIEPHM3AIMSIAIITAH  TeXHONorus//Y30ekucTon reorpaduscu: TaOuary,

axOoJIUCH, XYKallUru: Pecniybnuka ~ unMmuii-amanuii  KOH(EpEHIHS
Marepuaiiapu tymiamu. 2013 vwmn 26—27 mapr. —Towmkent, 2013. — b.
207-2009.

Muradov Sh. Technology of Management in Waste Water Mineralization//
Istanbul International Solid Waste, Water and Wastewater congress. Turkey,
May 22—24, 2013. — P. 476.

Mypanos II.O.,TypaueBa ®.A. Apun MuHTaKajmapuia CyB pecypciapuaaH
Oapkapop (doigamanumga MOACPHU3AMMSIIANITAH TEXHOJOTUSHN aMaliiii Ba
Hazapuil acocnar// V36. Teor. sxamust IX chesan Marteprauiapu. TOLIKEHT,
2014. — b. 268-271.

Mypanos II.O., TypaeB Y. M., PycramoB JK.b. TexHonoruss nmpuMeHeHUs
MPUPOIAHBIX MHHEPAIOB U1t palMoOHAIBLHOTO UCIIOIb30BAHUS

BOJHO—3EMEJILHBIX PECYpPCOB B apwaHOW 30He//EBpa3uiickuii CO03 yYeHBIX
(ECY). — Mocksa, 2016. — Ne 2 (23).Yacts 4. — C. 84-86.

82


http://www.ecwatech.ru/

Agtopedepar MatHH “Y36exucTon ['eorpadus KaMUATH aXGOpOTH” KypHATHAA TAXPUP
kuuaau (10.06.2016 itw).

Bocumira pyxcat atunau: 13.06.2016 iivin
Buunmu 60x84 /16 , “Times New Roman”
rapHUTYypaaa pakamin 0ocMa ycynuaa OOCHIIN.
Hlaptiu 6ocma Toboru 5. Anaau: 100.byroprma: Ne 5164
TomkenT maxap Mup3o Yinyroek Tymanu
A. Toncroit Ba A. Tykaii, 5
“Nmony” MYXK HOmmpur

83



