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MOJ3EMHBIE BOJIbI APUHBIX PATOHOB KA3AXCTAHA
U UX UCITOJIL3OBAHME B YCJIOBUSIX U3BMEHEHUS
KJIMMATA ¥ POCTA BOJONIOTPEBJIEHUS

Kaszaxcmannwiy Kypeax ayoanoapvinoagvl scepacmovl CyIapbIHbIY MbIUMObL RAUOAIAHYbl Kapaiean. Aya-
pativl 032epicmepine OAUIAHLICIbL AYbI3 CY MANUbL PECYPCKA AUHANAObL HCIHE IHCePacmbl CyObl KON MOIUEPOe
NatoanaH2an Kezoe Jcepacmol Cyiapbl MOIbIKMbIPY KepeKmici AHbIKMAleaH.

Paccmompenvt 600nvle npobremvl apuduwix pecuonos Kasaxcmana u payuoHaibHoe UCHOIb308AHUE
3anaco8 noO3eMHbIX 800 — OCHOBHO20 UCHOYHUKA NUMbEBO20 B000CHADIICEHUs HaceneHus. B ycnogusx usme-
HeHUsi Kiumama u pocma 6000nompebaeHus. Onpedeienvbl Nymu U Memoobl uUx eCmecmeenHo20 U UCKYCCMEeH-
HO20 80CNOTHEHUS.

In the article consider’s aqueous problem’s of the arid region’s and their racional use base-flow storage
groundwater’s, the main soursce of drinking water for the population. Under the condition’s for climate change
in the water consumption the ways and method’s of their natural and artificial completion are determined.

Brenenue. B cBs3u ¢ r1o0anpHBIM MOTEIUICHUEM KIIMMaTa Ha 3eMJIe B HACTOSIIEE BPEMs TIPOUC-
XOJUT TIEPECMOTP HMMEIONINXCSA KIMMAaTHYeCKHX JaHHBIX IO pPa3HBIM KOHTHHEHTAM H pPerHoHaM
TJIAHETHI C IETBI0 OMPECIICHHs TCHICHIIMNA N3MEeHEeHUs, B TOM uucie mo LlenTpansHoit Azun (L[A).
KakoBbI e COBpEeMEHHBIC TCHICHIIMM U3MECHCHUS KIIMMaTa Ha Halllel riaHete B 1enoM u [[A B wacr-
Hoctu? [loka eqMHOTO MHEHUS HET, MOCKOJIBKY MPUXOAUTCS YUYUTHIBATH CIUIIKOM MHOTO (hakTOpoB. B
OCHOBHOM Ipeo0agaeT MHCHHE O JaidbHeimeM morerieHni. OaHako MaHHbIe HaOmoaeHni 3a 1911—
1930 rT. CBHAETENLCTBYIOT, HAOOOPOT, O KPAaTKOBPEMEHHOM IOXOJIOJaHUU, TIOCIIE YEro MPOOJIKH-
JIOCh TIOBBIIIEHUE CPpEAHUX Temmepatyp [1].

3a nmocnennue 100 nmer (1901-2000 rr.) rnobanpHas mpu3eMHas Temreparypa Bo3ayxa Cesep-
Horo nosrymapus ysennumiacsk Ha 0,6+0,2 °C. [Torernenue B XX Beke OblJI0 HAUOOIBIIUM 32 TIOCIE-
Hee THICSUeNeTHe, O YeM CBHUJIETEIhCTBOBANIO TOBKIIIEHHE YpOoBHS MupoBoro okeana Ha 10-20 cM B
OCHOBHOM 32 CYET TEIIOBOT'O PACIIMPEHUS U TaSHHUS MOPCKOTO JIb/IA.

BaxxHo# coCTaBHOW YacThIO BOAHBIX PECYPCOB 3€MIIM SIBJISIFOTCS MOA3EMHBIE BOABI. OmHAKO 10
CHUX TIOp JTOJITOCPOYHBIM MPOTHO3aM U3MEHEHUSI YCIOBUN WX (POPMHUPOBAHUSI HE YICISIOCH JOKHOTO
BHUMAaHHUS.

[Norermnenne B XXI Beke 1o OllEHKaM YUYCHBIX CTAaHET HAUOOJBIIUM 3a TIOCJCIHES THICIUYCIICTHUE,
0 YeM CBUJETENBbCTBYIOT JaHHbie BceMupHON MeTeoposiorudyeckor opranuzanuu U «Jlokmam mex-
MPaBUTEIBCTBEHHOW TPYTITHI 3KCIIEPTOB M0 M3MeHeHuto kinmaray (MI'OUK, 2015) [2].

ITo nanueiMm UNEP u WWF Poccun ¢ 1884 mo 1994 r. B KazaxcraHe B 11€JI0M pOCT CpejaHe-
roIoBO# TeMmiepaTypsl coctaBmi 1,3 °C, a romoBas cymMMma OCaJKOB yMeHbITIIIach Ha 17 mM. IIpuBe-
JICHHBIE TaHHBIE CBHUICTEIBCTBYIOT O MOBBIIICHUH APUAHOCTH KIMMaTa Ha OCHOBHOW YacTH TeppH-
TOPHUU HAIICH CTPaHBI.

BrusHue xiammara Ha GopMupoOBaHWE MON3EMHBIX BOJ TaK)Ke BEIMKO, TaK KaK OHU TECHO CBsI-
3aHBl C TIOBEPXHOCTHBIMH BOJIaMH W BBHINMAJAIONIMH Ha TTOBEPXHOCTh 3eMJIM aTMOC(EPHBIMH OcCal-
kamu. MMmeromuecss JaHHBIE CBUIIETEIILCTBYIOT O TOM, YTO BO MHOTHX paiioHax L[A yBemuumBaroTcs
W3MEHYMBOCTh M MHTEHCUBHOCTH BHITIAJIEHUS OCaAKOB. Takas BO3pocIiasi HEpaBHOMEPHOCTh BO Bpe-
MEHH, KOTJa JMBHEBBIE MOKIW CMEHSIOTCS MEPHOJaMHU 3aCyXH, MOXET MMETh HeraTUBHBIN 3(dexT
s repputopuu LIA. Takoe u3MeHeHHEe YCIOBUI yBIaKHEHHOCTH MOATBEPKICHO TaHHBIMU IIPHUMEp-
HOo 60% MmeteocTannmii Kazaxcrana.

AHann3 HeOIarompHUIATHBIX METEOPONOTHUYECKUX SBICHHUH B MOCTPaAaBIINX (HEepMEPCKUX XO3si-
ctBax Kaszaxcrana mokazan, yto ¢ 2005 o 2007 roa OCHOBHBIMHM HEOJIArONpPUATHBIMU SBJICHUSMHU B
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pecnyonuke Obiin armMocdepHas (60% ciydaeB) u nouBeHHast (20%) 3acyxu. JIUiib B OTIACIBHBIX
TOPHBIX U TPEAropHbIX paiioHax L[A, rae moBbllIEHHE TEMIEPATYPhl BO3yXa MEHEE BEIUKO, MOXKHO
TOBOPUTH O HE3HAYUTEIHHOM YMEHBIIIEHNH 3aCyIUIMBOCTH Kiumata [3].

Pe3yabTarbl ucciaenoBanmii. [IpoOneMe omeHKH W TPOTHO32 B JOJITOCPOYHOM IEPCIIEKTHBE
TIOTIOJTHEHUS 3aIlacoB IMO/I3€MHBIX BOJ HE YAETSUIOCH JTOJDKHOTO BHUMaHUs. Brimomxnenusie B Kazax-
CTaHE BEPOSTHOCTHHIE BOJOOATAHCOBBIC MPOTHO3BI COCTOSHUS YPOBHEW WX 3ajJeTaHus U PECypCcoB
UMEIOT HECUCTEMHBIN OTPBIBOYHEIN XapaKTep, YTO HE aeT BO3MOXKHOCTH CYJIUTh O MPEOOJIadaromux
TEH/ICHIIUAX U3MEHEHUS 3TUX BAXHBIX IapaMeTpoB. BeposiTHO, HacTana mopa yAeIuTh 3Tol mpobdieme
0oJblliee BHUMAaHKE, TaK Kak IJI00aNbHOE MOTEIUICHHE KJIMMaTa Y Ke MPUBEJIO K CHUKCHHIO aTMochep-
HBIX OCAJIKOB B PSIJIC apUIHBIX U MOIyapuaHbIX pernoHoB Kazaxcran. C Oonbiiei noneii BeposTHOCTH
JTaHHAsI TEHACHIUS OyAeT MPOJOIDKATHCS U B IPECTOSIIIHE TOIBI.

B cBsi3u ¢ M3MeHEHHEM KJIMMaTa W POCTOM BOJOMOTpebieHus B coceqanx ¢ Kasaxcranom crpa-
HaX OXKHUIACTCS CYIISCTBEHHBIN NEe(UIIUT BOTHBIX PECYPCOB, OlICHHBaeMbli KOMUTETOM BOIHBIX pe-
cypcoB MuHKCTepCTBa cenbekoro xossiictea PK B pasmepe 1012 kv’/roa (umi okoso 50% oT moTpe6-
HOCTH 3KOHOMUKH IPHU CYIIECTBYIOIICH B CTPAHE B HACTOSIIEE BPEMs IIPAKTUKE BOJAONOTPEOICHNS).

Hampumep, ans Hameil s5koHOMUKH TpeOyeTrcs B 3 pas3a Oombliie BOIBI Ha 1 IOiuIap BalOBOTO
BHYTPEHHETO MpoaykTa, YeM B Poccuiickont @eneparnun wm CIIA, B 6 pa3 6omibiie, 4eM B ABCTpa-
mvu. B Kazaxcrane, HecMOTps Ha peau3alyio TOCIporpaMMbl «AKOyTak» Bce elle HH30K MPOICHT
JIOCTyTIa K BOAHBIM pecypcam: Toiabko 67% Hacenenus PK uMerotr moctyn kK 4ucToil mUThEBOM BOJE U
47% — x cucreMaM BOJOOTBEICHHS, TOTAA KaK B Pa3BUTHIX CTpaHAX JaHHBIE TOKAa3aTelIN HaXOIITCS
oxoso uugpst 100%.

Oo0miee BomomoTpeOeHre Mmoa3eMHbIX BoJ B Kaszaxcrane mo manueiM KomureTra reosioruu u
HEZPOTONIb30BaHNs MUHUCTEPCTBA [0 MHHOBALMAM M pa3BUTHIO To cocTosHuto Ha 01.01.2014 r. co-
crasiser 1,1 1,3 KM3/1"O,Z[ IIpU BEIMUYKHE Pa3BeJaHHbIX AKCILTYyaTallMOHHBIX 3amacoB — 15,45 KM /ron.

B menom ucnonp3oBaHne MOI3EMHBIX BOJ MOKA OCTAE€TCS HEBBICOKMM: IPU 00BEME H3BIICUCHHS
1,1-1,3 KM°/rox ucrnone3yercs Bcero 0,79 KM3/1“O,E[, B TOM 4YHCIEC IS XO3NUTBEBBIX IEIeH —
0,41 KM3/1"O,Z[, MIPOU3BOACTBEHHO-TeXHUYECKUX — 0,28 KM /ron, anst oporreHus 3emens — 0,04 KM3/roL[.
Hawnbonee 3ppekTHBHO HUCITONB3YIOTCS MOA3EMHBIC BOABI B ropofax Aimartel, IIInMKeHTe U APyTHX
00JaCTHBIX IEHTpax pecmyOnuku. UTo KacaeTcsl CEeNbCKUX HACEICHHBIX ITYHKTOB, TO COTJIACHO IPO-
rpamMmme «AxOymak» mo 2020 roma 80% ux OymyT obecriedeHbl YHCTON NMUTHEBON BOomoi. CelbcKue
HACEJICHHBIC ITyHKTHl C YUCJICHHOCTHIO TpokuBarommx meHee 500 xwureneir OyayT oOecrieueHbl B
MOCTIEIYIOIIHE TOIBI.

3a mocrenHee MATWIETHE WCIONB30BAHMWE MOJ3EMHBIX BOJ B arpapHOM CEKTOpEe SKOHOMHUKH
KazaxcTana B 11e10M pacTeT roj OT TojJia B CBSI3U C MHTEHCHUBHEIM Pa3BUTHEM €€ COCTaBISIONINX: pe-
TYJSIPHOTO OPOIIICHUS, CEIbX03BOIOCHA0KEHUS, 00BOAHEHUS TacTOMIN. B OyayiiemM mporHo3upyercs
yBennueHne Kod(pUIeHTa pocTa NCIOIb30BaHUs TOJ3eMHBIX BOJ TI0 OTpaciiv B 1enoM 1o 1,36 3a
2010-2015 rr., T.e. Ha 36%, a B 2020 r. oH cocraBuT 1,33, T.c. UCIOIL30BAHUE IMOA3EMHBIX BOJI
Bo3pactaeT 3a 2015-2020 rr. emie Ha 33% u coctaBut 427,45 MiH M3/FO)1.

CooTHoOIIIEHNE BENUYMH WCIOJIh30BAaHHUA IIOJ3EMHBIX BOJ Ha PAa3IMYHBIE HYXIbI B OO0IIEeM
TOJIOBOM OaJlaHCe BOAOIIOTPEOICHUS PeCITyONHuKH (CTPYKTYypa MCIIONH30BAHUA) B MPOIICHTHOM OTHO-
HICHUH MOCTOSHHO PacTeT Ha MpoTsbkeHuH paga jet (¢ 2005 mo 2010 r.). Haubonpiiee xommyecTBo
MOJI3EMHBIX BOJI UCTIOIB3YETCS IS XO3HCTBEHHO-ITUTHEBOTO BoTocHa0xkerust ropooB (31,1-32,6%),
Jlaee CIeAyIoT MPOU3BOJACTBEHHO-TEXHHUECKOe BomocHaOxkeHne (26,2-30,6%) u BomooOecedeHme
CEIBCKUX HACENECHHBIX MyHKTOB (21,4-22,6%). B 3HaUYNTENHHO MEHBIINX 00BEMax IMOI3EMHEIC BOJIBI
UCTIONIB3YIOTCA I 00BomHeHMs nmactou (6,4—7,9%), Ha mpoure HyXIbl (IIPYIOBO-PHIOHOE XO3SH-
CTBO, TIOJIUB 3€JICHBIX HACAXK/EHH, HAITOJIHEHNE HAIMBHBIX BOAOXPAHWINII U T.IL. — 7,5-9,3%) u mus
perynapHoro opouenus (1,0-1,7%).

BenuunHa HCIONB30BaHMSA MOA3EMHBIX BOA I oOBoaHeHws mactoum B 2005-2010 rr.
KoJiebanach HE3HAYMTEJIBHO U COCTaBIsAIa OT 56,9 10 54,4 MutH m>/rox. Ho k 2015 T., B CBA3H C UHTECH-
cuduKanueil KUBOTHOBOAYECKOH OTpacii W 3HAYMUTENBHBIM POCTOM IIOTOJIOBBS CKOTa, MPOTHO3H-
pyeTcs yBEIMUCHUE UCTIONB30BAHUS MTOI3EMHBIX BOJ 1k 00BOAHEHHUs acTOuI 10 69,6 MiH M3/F0Z[, a
Kk 2020 1. — mo 88,9 muH M3/1"O,Z[. IToTepu Bonbl 31ech HE3HAUUTENbHBIE U He npeBbimaT 0,2-0,4% ot
3abopa.
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C pocToM IUIOIIaaM OpPOIIAEMBIX MACCHBOB 3HAUMTEIHHO YBEIMYMBACTCS M HCIOJIH30BAHHE
MOJI3EMHBIX BOJ JUISl MOJIMBA CENbXO3KYIbTyp. Tak, ecnu 3a 2005-2008 rr. mcnonap3oBaHHE COKpa-
THI0CE OT 12,9 mo 8,2 MiH M3/roz[, B 2010 r. HaOmrogaercst ero noseienne 10 11,1 M M3/1"0)_'[, asB
2015-2020 rr. — mo 12,4-13,5 miH M/TOjI. ITotepu Bomsl, koTophie B 2004—2007 TT. KONEOAIHCH OT
10,9 no 6,2% ot 3a6opa, B 2010 r. cocraBunu 4,5%, B 2015 r. oxunatorcs 3,8%, B 2020 r. — 2,3%.
Ecmu cyaute B 1esioMm, TIOKa B arpapHOM CEKTOpe 3KOHOMHKHM KaszaxcTaHa HMCIIONB30BaHUE BOIHBIX
PECYPCOB U B TOM YHCIIE IMOA3EMHBIX BOJ] HAXOIUTCS B HEYIOBIETBOPUTEIEHOM COCTOSIHUHU U TpeOyeT
nepexoja Ha BojocOeperaromue TexHonoruu. [lonoxxurenbHble TpUMeEpsl MPUMEHEHHS KalelbHOTo
OpOLICHUSI W APYTHMX METONOB SIBISIFOTCS TapaHTHEHW TOro, 4ro B OmmkaiineM Oymymem JaHHas
pobiieMa HalJIeT CBOe pelleHue.

W3 ob6miero BogonoTpebaeHus TOA3EMHBIX BOJ OTPACISIMH 3KOHOMHKH Ha CEIbCKOE XO35ICTBO B
nenoM mpuxonutcs oT 30 mo 32%. B mepcnekture (2015-2020 rT.), B CBS3M C O0IIUM yBEIHYECHHEM
WCTIOJH30BAHHUS TIOJ3EMHBIX BOJ OTPACIsIMH SKOHOMHKH, IPOTHO3HPYETCS YBEIHMYEHHUE IOJH WX
WCTIOJH30BAHMUS HA XO3MHUTHEBBIE HYXABI (10 37%) W 1ms BOoAOCHAOKEHHS CEeNbCKUX HAaCENeHHBIX
nyHKTOB (10 23,7%). HeMHOTO yMEHBIIUTCS JOJS WX UCIOJB30BaHHUSA Ha MPOM3BOICTBEHHO-TEXHU-
4yeckue HyXbI (10 25,6%).

[IpaBurenscTBOM PecryOmmku Kazaxctan 0003HaUYeH KOMIUIEKC MeEp IO YIIydIeHHio 3¢dek-
TUBHOCTH BOJONOJB30BaHUA B ONIMKaiIiue rojpl. ITO MPEXIE BCETO CHUKEHHE HENpPOyKTUBHBIX
NoTepb BOJBI B opomiaeMoM 3emiienenuu Ha 20%. OgHako, Kak MOKa3bIBaeT aHAJIU3 HCIOIb30BaHUA
BOJIHBIX PECYPCOB U OLIEHKU HKCIIEPTOB, PEANBbHBIX JSHCTBUN IJIS €r0 BHITIOIHEHUS MPEIITPUHAMACTCS
MoKa 04eHb MaJIo.

B ycnoBusx m3aMeHeHUs KiIMMaTa M HAapYLIEHUS €CTECTBEHHBIX HMPUPOIHBIX (PaKTOPOB €XKEroi-
HOTO BOCHOJHEHHs (TUTaHWS) PECYPCOB MOJ3EMHBIX BOJ THIPOTEOJIOTHYECKUX CTPYKTYP apUIHBIX
pernonoB KazaxcTana Ha mepBoe MeCTO BBIXOSIT METOIBI MICKYCCTBEHHOTO MTOTIOTHEHUS. DTH METO/IbI
BEChbMa ITyOOKO M BCECTOPOHHE Pa3padOTaHbl U MPEJICTABICHB MHOTOUNCICHHBIMHU Ty OIHKAIIUSIMH B
MHPOBOU THAPOTEOIOTHIECKON uTepatype [4—15]. DTH HCTOYHHKN B OCHOBHOM OCBEIIAIOT JaHHYIO
npoOieMy B CTpaHax C 3aCyLUIMBBIM KIMMAaTOM, TJle BEIWYMHA €XKETOAHBIX aTMOC(EPHBIX OCaIKOB
u3mensiercs or 0 mo 500—700 mm/roa. AHaOTHYHBIE TEPPUTOPHH IIUPOKO pachpocTpaHeHsl u B 1A
peruoHe.

Huxe octaHoBuUMCS Ha YCIOBUSX HCKYCCTBEHHOTO BOCIIOJIHEHHS 3allacOB ITOJ3EMHBIX BOJ
(MB3IIB), nzy4eHHbIX yueHbIMU MIHCTUTYTA THIPOTEOIOrHH U Te03KoNIoTul M. Y. M. Axmencaduna
B 70—80-X rogax mpouuioro CTOJETHS.

MHOTro4YHCIIEHHbIE METOJIBI M CIIOCOOBI IeNICHANIPaBICHHOTO BO3ICHCTBUS HAa MOJ3EMHBIC BOJIBI
ObuM KJIaccupUUUpOBaHbl B padoTe [16] KomeKkTHBa y4eHBIX MHCTHTYTa THAPOTEONIOTHH U THAPO-
¢u3uku B kHure «D@opMHpOBaHUE, MPOTHO3, YIIPABICHUE PEKUMOM MOJ3EMHBIX BOJ KOHYCOB BBIHOCA
(ma mpumepe npearopnoro uuierda Wnelickoro Anaray)». [Ipennaraemass B Hell kiaccuukamus
OXBaThIBaeT OOJBLUIMHCTBO METOAOB BOCIIOJHEHHUS 3alacoB MOA3EMHBIX BOJ. ABTOpaMH BBIICIICHO
JIEBATH KJIaCCOB YIIPABIEHUS PEKUMOM MOA3EMHBIX BOJ.

[lepBbIii KMacc mpeAcTaBIeH CUTyalMeHd, KOrAa CyIIecTBYyeT cOallaHCHPOBAaHHBIM BOJOOTOOD.
IlepBas rpymnma kjiacca CBA3aHa C NMPHUHYAWTENBHBIM H3JIEYEHHEM BOJ C IOMOUIbI0 MEXaHMYECKHUX
OTKa4yeK uin cu(OHHBIM Bono03abopoMm. Bropas rpymnma cBs3aHa co CBOOOAHBIM HCTEYCHHUEM BOJ 3a
CYEeT ECTECTBEHHOI'0 Hamopa. B 3THX YCIOBHSAX TNPHUMEHSIOTCS HCKYCCTBEHHBIE BOJOKANTaKHBIE
COOPY>KEHHS B BHJIE TOPHU30HTAIIBHBIX APCH WU YIIYOJICHHUS PyCell MEIKHX BOZOTOKOB «Kapacy».

Bropoii knacc cBs3aH ¢ MOSTAHBIM TOHWKEHUEM YPOBHEH IPYHTOBBIX M HAIIOPHBIX BOJ C IPYII-
naMy HerJIyOOKOTro M TIyOOKOro MOHMKEHHS. 37eCh BBIACICHBI MOATPYIIBL: ¢ TOMOLIBIO UTTO(UIIb-
TPOB, TOPU30HTAILHOTO JPEHaXKa I HU3KOTO MOHIKEHUS YPOBHEH M BEPTHKANBHOTO JIpeHaXa NMpH
3HAYUTEIPHOM TOHI)KEHUU YPOBHEH MpH OCYLIEHHMM MECTOPOKIEHMH TOpPHBIX IOPOJ B IIAaXTax.
Hcnonb3yroTest 3TH METOIBI MPH Pa3lWYHbIX BHAAX CTPOUTEIBCTBA, NPH OOpHOE € 3acoiicHHEM U
3a00J1a4YMBaHUEM 3€MeIb, a TAKKE TPU SKCIUTyaTalliy BOJ apTe3UaHCKUX OaccelHOB.

Tperuit Kacc BKJIIOYAET METOABI HCKYCCTBEHHOI'O BOCIIOJHEHMS 3alacoB MOA3eMHBIX BoA. OH
JEeNUTCs Ha OBE TPYNIbI: MPH CBOOOTHONH MHMUIBTPAUUK W HAMOpHOW (GUIBTpanuu. 34ecCh TaKKe
BBIJICJICHO ABE MOJATPYIIIBL: MyTEM CO3AaHUS (QUIBTPYIOMIMX HAKOMHUTEIBHBIX 0acCeiiHOB M OypeHHUs
HarHeTaTeNbHBIX CKBAXUH M KOJOMEB. J[aHHBIM METOJ BKIIOYAeT B HACTOSIIEE BpeMs OTPOMHOE
pasnooOpasue metogos MUB3IIB [4-15].
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Heo0OxoammMo 0ocTaHOBHUTHCA Ha MPAKTHYECKUX THAPOTEOJOTHUECKHUX HCCIEeNIOBAaHHUIX W IOCe-
JOyIOUIeM MOAETMPOBaHUH MpoOIeM MPOrHO3UPOBAHMUS BIUSHHUSA Ha TPYHTOBBIE M HANOPHBIE TIOA3EM-
HBIE BOJIBI JOTOJIHUTEIHFHOTO0 WCKYCCTBEHHOTO WX NHUTAHUS TYTEM CO3JaHHUS WHQWIBTPAIUOHHBIX
OacceifHOB Ha KOHycax BbIHOca IpeAropHoro nueida Une Anaray (mo B. ©. Hlneirunoii, 1978) [16].

[lo maHHBIM MaTeMaTHYECKOTO MOAETUpPOBAHUS B paiioHe BomoxpaHwmma «Caipan» B T.
Anmatbl ObUTH M3YYeHbI YCIOBHS HCKYCCTBEHHOTO NMHUTAHHUS IMOJ3EMHBIX BOJ B MECTax PaCHIMpPEHUS
PEYHBIX JONHH, CIOKEHHBIX MECUYaHbIMM U TAJICYHUKOBBIMHU OTJIOKeHUsAMHU. [Ipu MonenupoBaHuu
CeTKa 3aJ[aBajach IO IATH TOYKAaM: B BojoxpaHmmiie «CaiipaH», B TleCUaHO-TPaBUHHBIX Kaphepax
pycia pexku Akcaii, B kKapbepe Ha p. BecHoBKka, B pycie pek Kapranmaka m Manas AnmaTuHka. OTd
YYaCTKH HaXOJATCA THIICOMETPHUYUECKH BBIIIE CYIIECTBYIOINX BOJ03a00POB.

Bocnonnenne u3 Bomoxpanunumia «Calipan» 3agaBaioch ¢ 1978 r. U IO KOHIA PacyeTHOIO
neproga B komuuectse 0,7 /¢ (dakTmaeckoe B 1973 r. zocTurio 4 M°/c), a 0 OCTAIbHBIM TOYKAM —
mo 0,3 M/ B xaxoit ¢ 1980 mo 2000 rox. KonmuecTBo UHQUIBTPALIMOHHOTO MUTAHUS 10 3TUM
TOYKaM ONpEACISUIOCh HMCXOIS W3 peaJbHBIX BO3MOXHOCTEH 3amoNHeHHS WHQHIBTPALMOHHBIX
OaccelfHOB MMaBOJAKOBBIMH BOJAMH W (DMIIBTPAIIMOHHBIX XapaKTEPUCTHUK OTIOKEHHH, CIararolinX THO
OacceliHoB. BenmunHa BOCMOMHEHMS 3a]1aBajlach MOCTOSHHON B JOMYIIEHWH, YTO (MIBTpAllMOHHAS
CHOCOOHOCTD OacceifHOB OyaeT MOoAAepKUBAaThCS Ha OJHOM ypoBHe. OOmMH pacxol BOCHOTHEHUS
coctaBui 1,9 M/c. OpHako B IeJIOM KOHYyCaM BBIHOCA CBOWCTBEHEH OOIIMH MOIBEM YPOBHEH 10 Beelt
wromaai. OOBICHIETCS 3TO BBICOKOH BOJIOMPOBOAMMOCTBIO OTIOXKEHHA W OBICTPHIM pacTeKaHHEM
MHQUIBTPALIMOHHBIX OYrpoB, a TaKKe OTYACTH TEM, YTO HCTOYHHMKH BOCHOJHEHHS OBUIM 3alaHbl
PaBHOMEPHO 1O BCeil MIomaau KOHYCOB BBIHOCA.

PacueTsl MOKa3alM, YTO YBEIMUYCHHME BOJOOTOOpPA HA KOHYCaX BEIHOCA HA | M’/C BBHI3BIBAET
TIOBBIIIICHHE CKOPOCTH CHYKeHHs ypoBHe# Ha 0,8—1,1 m/ron. MckyccTBeHHOE yBeMYEHHE 3aIacoB
TMOJ3EMHBIX BOJ IpH AeHCTBYOMmEeM Bogoot6ope Ha 1,9 M'/c (WIM yMeHbIIeHHE BOZOOTOOpPA HA 3Ty
’K€ BEJTMYHMHY) BBI3BIBACT MOMBEM, a HAa BTOPOH — CEABMOW ToJ — CTAaOMIM3AINi0 ypoBHEH. B pe-
3yJIbTATe WCCIEOBAHUN OBIJIO YCTAHOBJIEHO, YTO MCKYCCTBEHHOE YBEIMYEHHE MHUTAHUS MOA3EMHBIX
BOJl HAa KOHYycax BbIHOCA 10 25% K CYyILECTBYIOIIEMY BBI3bIBACT CTAOMIU3AIMIO TbE30METPHUECKHX
YPOBHEH Ha BTOPOH — YETBEPTHINA I'OJl BO BTOPOM HAIIOPHOM BOJAOHOCHOM CIIO€ U JJaKe HEOOIBIION HX
MOBEM CO cpeaHeit ckopocThio 0,04 m/ro.

Kak ormeuanocs, B. @. lllnpiruHoii 6puta 1aHa KiacCH(UKAIMSI METOAOB YIIPAaBIECHUS PEKUMOM
MOI3EMHBIX BOJI KOHYCOB BhIHOCA [16]. OHa Bemenuia 9 Ki1accoB, KOTOPBIC B CBOIO OUEpEIb IEISATCS
Ha TPYMIIBl U oArpynnsl. [ Hac okazascs BecbMa nHTepecHBIM Tpetuit kiaacc UB3IIB. On nenutes
Ha JIBE MOATPYMIEL: ¢cBOOOHOM dwmnbrpanuu (1) u HamopHO# dunbrpanuu (2). [Ipu nepoit (cBoboI-
HOW) (pUIBTpAIN MCKYCCTBEHHOE TOTIOJHEHHE 3aI1acoB JOCTUTAETCS 3a CUET CO3/aHus (GUIbTPYIO-
XX HAKOTUTENbHBIX OacceifHoB (BogoxpaHuiuil). [Ipu BTopoM B pe3ynbTaTe HaOpHOH GpUiIbTpanuu
MIPUMEHSIOTCSI METObl HATHETAHUS B CKBAYKHHBI, KOJIOITBI.

NmenHO K TpeTbeMy KJIacCy OTHECEHBI METOJIBI BO3ACHCTBUS HA PEXXHUM U PECYPCHI MOA3EMHBIX
BOJI IIyTE€M HCKYCCTBEHHOTO yBEJIMYEHHS MX NMUTaHHUsA. HempepbIBHBIH pocT BOAONOTpeOIEHU, CBS-
3aHHBIN C pa3BUTHEM MPOU3BOIUTENBHBIX CUJI, YXKe IMPUBET K TOMY, UTO MHOTHE OTPaCiId 3KOHOMHKHU
UCIIBITHIBAIOT Ne(pUIMT B MUTHEBOU M TexHHUeckon Boze. [lo mamasiM M. A. Xopaukaiinena [17], k
TakuM paiioHam oTHOcsTCs Cpennuit n FOxubI Ypan PO, Jloneukwnii 6acceitn Ykpaunsl, LleHTpans-
ueiii 1 Ceeprbrit Kazaxcran u ap. [Ipobiaema BogocHaOKEHHUS TaKUX PalfOHOB MOXKET OBITH yCITeNTHA
peleHa MeToJaMH HCKYCCTBEHHOTO MUTAaHMS IOJ3EMHBIX BOJA. BaxHyio poib B BBIOOpE MeToaa
HCKYCCTBEHHOT'O IONOJHEHHUS UTPAIOT THJIPOT€0JIOrHYECKUE YCIOBUS KaXKJ0OTO KOHKPETHOTO paiioHa.
B pa3HBIX yCIOBHSAX MOTYT NMPUMEHATHCS METOABI CBOOOMHOHN (uimbTpammu (0acCeHHOBBINA, 3aTOII-
JICHUS TEPPUTOPHI U JAp.), a JUIsI BOCIIOTHEHNS HAIOPHBIX BOJ — METO/IbI HarHETAHUSI.

Baxxnoe 3Hauenue ans nmonmmanus npoueccos MB3IIB umeer ompeneneHne Tak Ha3bIBaeMbIX
ruaporeonormdeckux cucteM (I'T'C). DTo moHSTHE CYIMIECTBEHHO OTIMYAETCS OT OMpPEIeIeHUH «BOIO-
HOCHBIM TOPH30HT», «KOMIUIEKCY», «0OacceifH», B KOTOPHIX Mpeo0iIagaeT CTPYKTYPHO-T€OIOTHIECKHH
¢dakTop. B moHsATHM «THIporeosormyeckas CUCTeMa» NpeoONIafaloT THUApaBINYEcKUe (PaKTOpel U
3aKOHBI MEPEeMEIICHNS TIO[3EMHBIX BOJ B TIPOHHUIIAEMOH CpeJie, PEACTaBICHHBIX BOAOBMEIIAIOIIUMHI
KOJUIEKTOPaMH B BHJIE TOPHBIX TOPOJ] PA3IMYIHOTO T€HE3HCa.
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I'TC obnanaroT onpeaeIcHHBIMU CBOHCTBaMH, KOTOPBIC 3aBUCAT OT OCOOCHHOCTEH BOIOBMEIIIAI0-
el cpelbl B HUX, ONMPENESIONINX PEKUM MUTAHUS, TPaH3UTa U HAKOIUIeHHUs noa3eMHbIxX Bod. ['TC
MOTYT OBITh MPEICTABICHBI TIOPUCTHIMU MO0 TPEIIMHHBIMU CPEJaMH, 3aJIETAIONIMMHU JINOO TOPH30H-
TaJbHO, TNO0 BEPTUKAILHO (CYOBEPTHKAIBHO, HAKIIOHHO), C BAPHAIIMMHY THIPOCTATHICCKUX TaBIICHUH
B BepxHuX U HIKHUX yacTsax [ TC. Ykazanusie paznuuns [T'C pazaensrorcst Ha 4eThIpe TUMA: a) Ou3-
MMOBEPXHOCTHBIE CKBO3HBIC; B) OJNM3IMOBEPXHOCTHBIE 3aMKHYTHIE; C) TUIyOWHHBIC, CKBO3HBIE, MPSIMO-
TouHble; d) TIIyOMHHBIC, 3aMKHYTHIE, ITUPKYJIITHOHHEIE.

Just yenosuit UB3I1B nanbonee npuemnemsiMu sisitores I'T'C mepBoro Tuna (a). OHE MIHPOKO
pacmpocTpaHeHbl B BEpXHEH yacTW 3eMHOW KOpBI. BOABI 37€Ch B OCHOBHOM IUTAIOTCS 3a CUET MH-
(unpTparm aTMOChEpPHBIX OCAIKOB, (PUIBTpAIUM BOX M3 PEK, 03ep, KaHAJIOB M JAPYTHX IOBEPX-
HOCTHBIX BOJIOTOKOB. VICKyCCTBEHHOE NMHTaHHE MOJ3E€MHBIX BOJ, T.C. IONOJHEHHE UX PECypcoB, B
YCIOBUSAX 3HAYUTEIBHOTO M3BJICUCHMS MX B pallOHAX MHTEHCHBHOW JKCIUTyaTallMid Ha BOI03a00pax
MO3BOJISIET MOAIEPKUBATh CTATUYECKUH YPOBEHb M MPEAOTBpaIiarh (GopMUpOBaHUE JETIPECCHOHHBIX
BOPOHOK C HETaTWBHBIMH TIOCIIEACTBHSMH JUISI TIOYBEHHO-PACTHTEIHHOTO TOKPOBA M OKPY’KaIOIIEH
MPUPOIAHON CPENbI.

MaxkcuManbHbBIH 3QQEeKT B YIPaBICHHH PEKUMOM YPOBHEH ITOI3EMHBIX BOJ MOXET JaTh
KoMITIeKcHOe codetanne MmeTomoB MB3IIB m cbamancupoBanHOTO BOmMOOTOOpa. Hampumep, pac-
CMOTPUM OCHOBHBIE (haKTOPbI HCIOIB30BaHMS TOBEPXHOCTHOTO CTOKA B MOJ3EMHBIN CTOK Ha pUMepe
KOHYCOB BbIHOca. Hamboisiee mpennodTuTenbHBIM METOJOM BOCIOJIHEHUS SBISIETCS HCIIOIB30BaHUE
CBOOOHON MH(MMIBTPAIMH C TIOMOIIBI0 OTKPHITEIX O0acceitHOB. Tak, MaHHBIN METOM HMIMPOKO IMpHUMe-
HseTCS B psjie 3apyOexHbIx crpaH: Amepuke, Kanane, appukanckux ctpanax, Kurae u mp. [4-15].
JJ1s 3TOTO MIMPOKO UCTIONMB3YIOTCS €CTECTBEHHBIE TIOHMKEHNS, KOTIIOBAHbI, YaCTH PyCel peK daxe 0e3
yYAaJeHUsT PACTUTEIBHOIO MOKPOBAa MJIM HCKYCCTBEHHBIX II€CUAHBIX HACHIOK JUIS  YIyYIIEHUS
NpoLeccoB (GUIbTPALHY.

OkcnepuMeHTanbHbie padboThl Mo MB3IIB B AnvatuHckoM mipoMpaiione Ha p. b. AnmvarnHka Ha
BEpXHEH YyacTH KOHyca BBIHOCA, a Takke B BoctouHo-Tanrapckoit genpeccur mokasano, 4To CKOPOCTb
¢ubTpanuM 31ech JOCTaTOYHO BhIcOoKasg — 163—174 cm/cyT B monmHe p. BecHOBKa B CTpOMTENHHOM
KOTJIOBaHe, Ha y4acTke Bojoxpanmimiia «Caiipan» — 30—60 cm/cyT. AHAJIOTMYHbBIC JaHHBIC OBUIH
NOJIy4eHsI 1o JonuHaM pek LlentpanpHoro Kasaxcrana uccienoBanusaMu Ooliee MO3AHUX JIET, OJHAKO
CKOPOCTHU OKa3aJIuCh HA MOPSAIOK HInke [16-22].

Pesynbrarer paboT CBUAETENBCTBYIOT, YTO B YCIOBHSIX MPENTOPHBIX 30H LA modTH moBceMecTHO
MOJKHO HAWTH aHAJIOTWYHBIE THAPOTEOJOTHYECKHE CTPYKTYPHI M B TIEPHOIBI BHIMAJICHHUS OOMIBHBIX
aTMOC(EepHBIX OCaJKOB MCKYCCTBEHHO BOCIIOJIHATH 3amachl moja3eMHX BoxA. K ToMy e OOBIYHO 3TO
MECTa PAaCIOJIOKEHUS] HACENCHHBIX ITYHKTOB C YK€ CYIIECTBYIONIMMH BOJI03a00pHBIMH COOpY-
JKEHHSIMH, BOJIOOTOOP Ha KOTOPHIX U3 TOJa B TOJT BO3PACTAET.

I'unporeonornyeckue ycnosus LlentpansHoro Kazaxcrana 10cTaToqyHO XOPOIIO U3yYEHBL. 37eCh
pacnionoxkensl KaparanauHckass 1 AKMOJIMHCKast OOJIaCTH, SBJISIFOIIUECS OCHOBHBIMH WHIYCTPHANb-
HBIMH IICHTPaMH C Pa3BUTOH MPOMBIIIJICHHOCTHIO TOPHOPYIHOTO W METaJUTyPrHIecKOTO MPOU3BO/I-
CTBa, BEChMa 3aBHCHMOTO OT HAIM4USA JOOPOKAYEeCTBEHHBIX BOAHBIX pecypcoB. [loaTomy kak B
NPOILIOE COBETCKOE BPEMS, TaK M CETOIHS POCT BOAOTIOTPEOICHNUS 34€Ch OAMH M3 CAMBIX BHICOKHX.

l'anporeonornyeckue yciuoBus pacCMaTpUBaeMO TEPPUTOPHH MPEICTABICHHI B IEPBYIO OYepPEb
0e3HAOPHBIMH TPEIIMHHBIMUA BOJaMU HETIYOOKOW IUPKYJIISIHMH, TPUYPOUYCHHBIE K 30HaM aKTHBHOM
TPEIIMHOBATOCTH WHTPY3UBHBIX, 3((QY3MBHBIX W OCAJOYHBIX JOMNAICO30MCKHX W MaC030HCKHX
nopoA. Xopoiasi 0OHa)KEHHOCTb MOPOJ] CIIOCOOCTBYET aKTUBHOMY BOIOOOMEHY M (DOpPMHPOBAaHUIO B
HUX TIPECHBIX MOA3EMHBIX BOJ. Ha mmomazasx BHyTpEeHHUX MOHIDKEHUH M MHOTOYHCIECHHBIX IPOTH-
0OB, BBITIOJHEHHBIX OCAJOYHO-TEPPUICHHBIMH OTJIOKEHHUSIMU, Pa3BUTHI TPEIIMHHO-TIOPOBEIC BOJBI
CpeAHEeH W BBHICOKOW MUHepanu3auuu. [IpecHble BOIBI MPUYpPOUYEHBI K cyOapTe3naHCKuUM OacceiHam:
MuxaiinoBckoMmy u Bepxue-Cokypckomy. Ha tepputopun Kenrupckoro mporuda pa3BUTHI PEUMY-
IIECTBEHHO TPEIMHHO-KapPCTOBBIE BOJIBI IIPECHBIE U CIA00H MIUHEPAIH3AIINH.

Onnako Hanbosee pacIpoCTPaHEHHBIMU M TMEPCIIEKTUBHBIMHU JUIS HCIIOJIB30BaHUS M UCKYCCTBEH-
HOTO BOCTIOJHEHHUS SIBISIOTCS BOJBI AJUTIOBHAJBHBIX OTIIOKEHUH MHOTOYHCICHHBIX PEYHBIX JIOJIMH.
Hawnbonee m3ydeHsl u ocBoeHBl monwHbl pek: Hypol, Tokpay, Onenrtsi, lluneptsr, Capeicy u mp.
BonoBMmeraromye MOpoAbl 3/€Ch TPEICTaBICHbBI B OCHOBHOM I€CYaHO-TPABUHHO-TaIEYHBIMHU
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OTJIO)KEHUSIMU C TMPOCJIOWKAMU CYTJIMHKOB, CyNecel W TJIMH. MOIIHOCTh BOJOHOCHBIX OTJIOXKEHUN
BappUpYyeT B IMIMPOKHX IIPeNeIax, OJHAKO Jamie Bcero oHa cocrapiseT 40—50 M, yMeHbIIasCh B BEPX-
HUX YacTIX MONMWH 10 2—5 M. lllupuHa sxe JOIMH TakKe U3MEHIETCS B IMIMPOKHUX IMpEIeiiax B 3aBU-
cumocTtd oT reomopdosiorud u pocturaer 10—30 kKM Ha ydacTKaxX KOHEUHBIX U JPEBHHUX JENIBT, JI0
cyxenust B 200—-500 m.

OunbTpaMOHHbIE CBOMCTBA BOJOHOCHOTO FOPU30HTA TAKXKE U3MEHSIIOTCS B LIUPOKUX Mpeaenax.
Cpennue xe BemUIUHbI KOdGGUIMHTOB QruibTpanuu BapsupyioT oT 10 mo 360 m/cyT. Koaddummen-
THI BononpoBogumoct — oT 300 mo 1000 Mz/cyT. JleOUTBI BOJOMYHKTOB MPU OTKAaYKaX KOJICOIIOTCS
ot 1 1o 40 n/c npu noHWKeHUAX ypoBHeH Ha 2—3 M. KoadduuneHTs! ypoBHETPOBOJHOCTH U3MEHSIOT-
cst ot 720 1o 10 450 M*/cyT. MexIy MOBEpPXHOCTHBIM CTOKOM PEK M MOJ3EMHBIMH HOAPYCIOBBIMH
MOTOKaMH CYIIIECTBYET TeCHas B3UMOCBSI3b

[Ipu MB3IIB nomoigHUTEIbHOE KOJWYECTBO BOABI TMOCTOSHHO IOAAETCS HEMOCPEICTBEHHO B
9KCIUTYyaTUPYEeMBIH BOJOHOCHBIM TOPH30HT C TOMOIIBI0 HHMUIBTPAIIMOHHBIX YCTPOWCTB WITH KE
MIPOUCXOJUT Pa30oBO€ KPAaTKOBPEMEHHOE CO3[aHHe JOMOJHHUTEIBHBIX 3allacoB BOJBI Ha HEKOTOPOM
IJIONIAIA PACIPOCTPAHECHUS BOJOHOCHOTO ropu3oHTa. CrHelnuanbHO CO3IAr0TCs WH(PUIBTPAIIMOHHBIC
COOpYKEHUs — WH()UIbTPAIMOHHBIE OaccelHBI, KaHAIbBI, IUIOMAAKA W Jp. WIA TOTJIOMIAINNE H
HarHeTaTeNbHbIe CKBAKUHBI (PUCYHKH 1, 2).

Becpma neprneKTHBHBIMHU BOJIOHOCHBIMU 00pPa30BaHUSIMH B PACCMAaTPHUBAEMOM PETUOHE SBISIOTCS
KapOOHATHbIE OTIIOXKEHUS BEXHETO JeBOHA — HIKHEro kapooHa (Ds fm — C;t). ITo ¢punbTpanroHHsIM U
€MKOCTHBIM CBOMCTBaM OHH IPEBOCXOJAT BCE BOJOHOCHBIE 00pa30BaHUS HA M3yYEHHOW TEPPUTOPHH.
[IpakTHKa UCTIOIB30BAHUS TOA3EMHBIX BOJI KApOOHATHBIX CTPYKTYp B KazaxcraHe CBUICTEILCTBYET O
WX BBICOKOW TEPCIEKTUBHOCTHU JIJISl CO3J[aHUS 3HAYUTEIBHBIX 00bEMOB TOOPOKAYECTBEHHBIX TOJ3EM-
HBIX BOJI ITyTE€M HarHETaHHS B KAPCTOBBIE MYCTOTHI U MOJIIOCTH 3HAYUTEIHHBIX 00bEMOB TTABOJKOBBIX H
Ka4eCTBEHHBIX PEUYHBIX BOJ| B IEPHOIbI BRINAJICHHUS aTMOCHEPHBIX 0CaJIKOB U BECCHHETO TIOJIOBOIbSL.

Kak m3BeCTHO, MHTCHCUBHBIA OTOOpP MOA3EMHBIX BOJ| OKa3bIBa€T HETaTUBHOE BO3JICHCTBUC HA
MpUJIeTaloNIe TeppUTOpuH. BenencTBue HHTEHCHBHOTO BOJIOOTOOPA MPOUCXOAAT CHH)KEHHUE YPOBHS
ITO/I3eMHBIX BOJ JAHHOTO TOPH30HTA Ha MPHJIETAIONIEH K BOJ03a00py TEPPUTOPUH, U3MEHEHIE XUMU-
YECKOT'0 COCTaBa MOJI3EMHBIX BOJ M COKpAIIEHUE PEYHOTO CTOKA, YTO B JATLHEUIIIEM MOXKET MMPUBECTH
K Jerpajalyd MOYBEHHO-PACTUTEIBHOTO CJIOS, a TAaKXKe JAaeT Hayajo MpOIEccaM OIYCTHIHUBAHUSA.
Kaxxnoe n3 3TuX MOCIeNCTBHII HE TONBKO MPEICTABISIET CEPhE3HYI0 YTPO3y ISl OKPYIKAIOIIEeH Cpeasl,
HO TAaKXXE€ MOXET MPUYUHUTH 3HAYMTEIBHBIA SKOHOMHUYECKHH yIiepO NPEeAnpusITHIM HWIA TOCY-
JIapCTBY.

MNoBEPXHOCTHBIA MCTOYHWK

ECTECTEEHHOR NUTaHWe
nogaemesix 8o

= Bopoynop

T |

[BomorocHsii ropuaoHT

Pucynok 1 — Cxema VB3IIB ¢ ucnons3oBanneM HHOMIBTPAIMOHHOTO Oacceiina
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Pucynok 2 — Cxema VB3IIB ¢ ucrons3oBaHieM HarHETAaTEIbHONW CKBaYKUHbI

OnHuM U3 MPOSIBICHUM HEraTUBHOT'O BO3JCHCTBUSA MHTEHCUBHOM IKCILTyaTalluy MOI3EMHBIX BOJT
Ha OKPYXAaroIIyl cpemy sBIsieTcsi oOpa3oBaHHE NEMPECCHOHHBIX BOPOHOK M TpOCENaHUE 3eMHOM
MOBEPXHOCTH, BBI3BAHHOC WHTCHCHUBHBIM OTOOpOM moa3eMHbIX Box [15]. [loHmkeHHe mbe3oMeTpu-
YECKUX YpPOBHEW MOA3EMHBIX BOJ M HW3MEHEHHMS IUIACTOBBIX JABJICHUW BHI3BIBAIOT M3MEHEHMs Ha-
MPSHKCHUH B TOPHBIX MTOPOJaX, CKOPOCTEH, a MHOTIa M HAIIPaBJICHUHN JBUKEHUS IMOJ3EMHBIX BOJ, 9TO
YBEJIMYMBACT HUHTCHCUBHOCTH Cy((O3UOHHBIX M KAPCTOBBIX MPOIIECCOB.

OCHOBHBIMH MEPOMPUATUSIMH, TO3BOJSIIOIIUMYI IPEIOTBPATUTh UM MUHUMU3UPOBATH HETATUB-
HOE BJIMSHUE 0TOOpA IMOI3EMHBIX BOI, SBIIIOTCS yIpaBICHHE PEKHMMOM OTOOpa MOA3EMHBIX BOJ Ha
KPYITHBIX BOJI03a00pax (B OOJBIIMHCTBE CIydaeB — YMCHbIICHHE 0TOOpa) U MCKYCCTBEHHOE BOCIIOJI-
HEHHE 3aI1aCcOB MOA3EMHEBIX BOI.

[IpenmymectBa Meroma MB3IIB — yBemmdenue BomooTOOpa 0€3 KOPEHHOTO IEpeyCTPOHCTBA
BOJI03a00PHBIX COOPYKECHUM, COKpAICHUE MOTEPh IIEHHBIX CEIHCKOXO3SMCTBCHHBIX YTOIHMH, yIyd-
nmeHne (GU3NYECKUX M CAaHWUTAPHBIX XapaKTePUCTHK BOJbL Taxke coopyxkenue cucteM MB3IIB Ha
yXKe CYIIECTBYIOIHUX BOMI03a00pax YacTO OKAa3bIBAETCS NEIIEBJIE MOWUCKA W CTPOUTEIHCTBA HOBBIX
HCTOYHHKOB BOJOCHAOKEHUS.

Meton MIB3IIB Hamen mmpokoe mpuMeHeHue 3a pyoexom — B Mumuu, Hunepnanmax, ['ep-
Manuu, ['onnannuu, HoBoil 3enanaun, Aprentune, Kurae u np. B Hacrosimee Bpems B Kazaxcrane
3TOT METOJ TPaKTUYECKH He HcHoib3yercsa. OMHAKO B YCIOBHSIX BO3pacTaHHUS aHTPOIIOTEHHOW Ha-
Ipy3Kd Ha IOBEPXHOCTHBIC BOABI M HANpPsDKEHHOH SKojormueckod obcranoBku meron MB3IIB
CTaHOBUTCS BCe 0OJiee aKTyaIbHBIM.

Pazsutne cucrem MB3I1B B mepByio odepes 3aBUCUT OT BO3MOXKHOCTH U IEIECO00Pa3HOCTH UX
npuMeHeHus. B paiioHax, IJie HaMedaeTCs HCIOh30BAaHWE MCKYCCTBEHHOTO BOCITOJIHCHHS 3aIlacoB
MOJI3EMHBIX BOJI MPOU3BOJUTCS MPEABAPUTEIHLHOE PAaHOHUPOBAHUE M BBIOUPAIOTCS HAUOOJIEe paruo-
HaJbHBIC METOJBI M TEXHOJOTHH 3a CYeT BBIOOpa 3(PPEKTUBHBIX CITOCOOOB M CO3MAHUS CICITHATBHBIX
TUAPOTEXHUUECKUX COOpyKeHui. Hambomnee pacrnpocTpaHeHHbIC W3 HUX MMOKAa3aHBI Ha MMPUBEICHHBIX
pHUCyHKax.

BeiBoabl. IlpoBeneHHbIE HUCCIENOBAaHUS TUAPOrCOITMUECKUX YCIOBUM apUIHBIX PETHOHOB
KazaxcTtana B CBsI3W ¢ M3MCHECHHUSIMHU KJIMMAaTa W BO3pacTaHHEM JIe(HIMTa BOIHBIX PECYpCOB B pe-
ruoHe [{A CBHIETENBCTBYIOT O HEOOXOIMMOCTH MPHUHSITHUS MEP IO MCIOJIb30BAaHHUIO BOJIOCOEperaro-
IIMX TEXHOJOTUH KaKk B MPOMBILUICHHOCTH, TaK U B arpapHoM cektope. lllupokoe mpumeHeHHE
CTICITUATBPHOW TEXHUKH M CUCTIYMKOB pacxojia BOJBI B KOMMYHAJIBHOH cdepe, COBEpIICHCTBOBAHHE
METOJIOB OPOIICHHS CEJIbXO3KYJbTYpP, BHEIPECHHUE CIPABEIUBOW TapU(HOU IMOJMTHKU IMPH OIpe.e-
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JICHUM 3aTpaT Ha TOCTaBKY BOJHBIX PECYpCcOB OyIyT CIIOCOOCTBOBATH COXPAHEHHIO 3KOCHUCTEM OT
Jierpajilalliil [TOYBEHHO-PACTUTENIBHOTO CJIOS M CHIDKEHHS YPOBHEH MOJ3EMHBIX BOJ MEPBOrO OT
MOBEPXHOCTH BOJOHOCHOT'O TOPU30HTA.

Opnnako HambOosiee >PQPEKTUBHBIM METOAOM, KaK IIOKa3alM MCCICHOBAHMSA, SBISIOTCS METOIbBI
MB3IIB Ha sTux Teppuropusix. B ycnoBuax nanpHelmen apuau3anuy KiuMaTa B pacCMaTpUBAEMBIX
pernonax L{A mmpoxoe npumeHerne metonoB UB3I1B no3oaut obecrieynTh CTaOMIIBHOCTh 3KOCHC-
TEM M JacT BO3MOXKHOCTb HIMPOKOTO HCIOIB30BaHMS IOA3EMHBIX BOJ — CaMOr0 HAIEKHOTO HC-
TOYHHMKA BOJIOCHAOKCHUS HACETICHUS U BCEX BOJOMOTpeOUTEmnei.
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