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T'NJIPOT'EOJIOTMYECKHUE OCHOBBI MATASUHUPOBAHMUMSA ITIOJIBEMHBIX BOJ{

[Mpubnuzutensro 1 Mipa U3 6 MIIpI MUPOBOTO HACEIECHHUS, TPOKUBAIOIIETO B ApUIHBIX PErHOHAX,
HCIIBITBIBAECT HEJJOCTATOK B JIOCTYIIE K MCTOYHUKAM YHCTON MUTHeBOM Bonbl (Biswas, 1993). 3acynuinBeie
peruonsl mnpenctaBisitor 30 %  oT Bcell 3eMHOM IuIomaau. B apuaHBIX peTHOHAX PECYPCHI
MOBEPXHOCTHBIX BOJA HENOCTATOYHBl M HEHAJIEeKHBI, MMOITOMY 3amachl MOA3EMHBIX BOJ 3a4acTyro
SBIISIIOTCS ~ €MHCTBEHHBIM HMCTOYHHKOM IUTHEBOH BOIBL. YCHIEHHBIH BOJOOTOOp C  IIENbIO
BOJIOCHAOXKEHUSI B 3aCyNUTMBBIX pPErHoHaX NPUBOIUT K KPUTHUECKOMY HCTOLICHHIO U YXYJIICHHIO
KayecTBa MoA3eMHBIX BoJ. OIHUM U3 CIOCOOOB pelIeHHs 3TOW MPOOJIEMBI MOXKET CTaTh HCKYCCTBEHHOE
BOCITOJTHEHHUE 3a11acoB MOJ3EMHBIX BO/I.

HckyccTBeHHOE BOCIONHEHHE - MOHATHE  He HoBoe. Co3JaHMe HWCKYCCTBEHHBIX 3allacoB
(mpuMeHsieTcsl TakKe TEPMHH ''MarasuHUpOBaHHWE") MPOM3BOAMTCS OIUH WIM HECKOIBKO pa3 B TOMY
MyTeM EIWHOBPEMEHHOTO 3aTOIUIEHHS OONbIIMX IUIomaneld BOMHM3M BOZ03a00PHOIO COODPYKEHHS
(ecTecTBeHHBIE TIOHMKEHHS, CIICIHAIBHO OOBAJIOBAaHHBIC YYacTKM MOWM, Teppac); OOBIYHO
MPeABAPUTENBHO MPOU3BOJAMUTCS 3a4UMCTKA CI1a00MPOHHUIIAEMOT0 TOYBEHHO-PACTUTEILHOTO CITOS.

B tex mnmm unbix ¢popmax MB3II3 npumensiercs eme ¢ cepequnbl XIX Beka. B Poccun MB3I13
npumeHsiercs ¢ koHia XIX Beka (Bomo3abopwl T.r. Ap3amaca, Bunnuiel, Cumdeponons). Y CIIA
Jonrasi UcTopusl ocBoeHHMs U ucnonb3oBanus cxemM HB3IIB (mo 30 % ot obmiero xo3siiicTBeHHO-
MUTHEBOTO BOJAOMOTPEOICHUS). YUEOHUKH, AOKYMEHTHI, TUPEKTHBBI, MHCTPYKIMA W MHOTO NPHMEPOB
nosiewiiock u3 CIIIA, ocobeHHo 3a mporuisie 1Ba aecartuierus. Hunepnauasl B 1940- ¢ roapl Havamm
WCTIOJIb30BaTh HCKYCCTBEHHOE BOCTIONIHEHHE B MEIIKUX MacIITabax 3a cuer HHQUIBTPAUK PEIHON BOJBI
B BOJIOHOCHBIE TuTacThl. B 1950-¢ rogpl Hawano mpoBoauThes kpymHomaciitabnoe MB3IIB B memsx
BOJIOCHAOXKEHUSI KpPYIMHOHACENEHHBIX TOpPOJOB, IyTeM IIJIOMIaJHOTO 3aTOIUIeHUs (B JAajbHeiIeM
WCIOJIb3YETCsl HArHETaHUE BOJIBI UePe3 CKBAXKUHBI B OoJiee TiTyOOKue BOJIOHOCHBIE ciioun). B 1990-¢ romabt
o0beM BocronHsieMoi Boabl coctaBun 180 miH. M? B rog. B Ascrpanuu MB3IIB Hauwio npuMeHeHHe
CTOJICTHE Ha3aJ] B HeOOJbIIOM Topoake MayHT-I'amOup, ucnonb3oBaB Oosnee 300 ApeHaKHBIX KOJIO/IIEB
BOJIbI OJM3JIEXKAIEro 03epa IMEPEBOMINCH B KapCTOBBIM BOJOHOCHBIN ciioi. [Ipubnusurensro 15%
nutheBol Bonbl ['epmanuu mpomsBenensl meromamu WB3IIB. M3paunbs ogHa w3 BeAylMX CTpaH B
uccnenopannn  MB3IIB. Hcmome3yroT MeToa MHBEKIMHA (3aKaykW, HArHETaHWs), MOAMUTHIBAsS
BOJIOHOCHBIH cioii u3 o3epa KuuHeper. B Hacrosmiee BpemMsi BO MHOTHUX CTpaHax c Jepuuutom
noJ3eMHbIX Bon ¢ momompio cucrem MB3II3 obecneumBaercs ao 25-50% oOmiero xo3sicTBeHHO-
MUATHEBOT'0 BOJOIOTPEOICHUSI.

B Kazaxcrane BompocaMu HCKYCCTBEHHOI'O BOCTIONHEHUSI 3allacoB MOJ3EMHBIX BOJ 3aHUMAIOTCS C
cepenuHbl mponuioro Beka. OmHUM U3 TepBBIX 3TOT Bompoc uccienoBan lllecrako @.B. B cBs3u co
CTpouTENbCTBOM BojoxpaHmmnma Caiipan B r.Anmatel. M3BecTHbl paboThl XopaukaiiHepa M.A.,
Kopanenko I'.I"., Hanpeea B.®., XKamapxanosa C.)K. u np. B pe3ynbraTe npoBeaeHHbIX HCCIEJOBAHUM,
a Taoke MPAaKTUYECKUX M3BICKAHUI BBISBIICHBI crielduyeckre npodiemsl npu ocymectsiennn UB3T13.
3TO KOHCTPYKIUSI COOPYXKEHHUs, BKIIOYas TEXHOJOTHIO HKCIUTyaTallid CHEHUANTbHBIX YCTPOWCTB JUIS
TIOTIOTHEHUS, a TAKXKE UCTOYHUK U Ka4yeCTBO "CHIPOH" BOJEI.

Hambonee cnoxxHbIM Bcerja sBisieTcss Bompoc o0 HCTOYHHKE "Chlpod" Bonbl. OCHOBHBIE
TpeOOBaHUS K HEMY: JOCTaTOYHOE KOIMYECTBO M YJOBJIETBOPUTEIBHOE KAaYeCTBO - CYIIECTBYIOT
HOpPMAaTHUBHBIE TPeOOBaHMUS K KaYeCTBY BOJIBI, IT0JaBaeMol Ha TononHeHue. M3 ¢pusnveckux nokasareneit
HanboJee BaXKHBIH - MyTHOCTb. XUMHUECKHE OTPAaHUYEHHS MOTYT OBITh pa3HOOOPa3HBIMU B 3aBUCHMOCTH
OT COCTaBa TMOPO/JI 30HBI a’palri 1 BOJOBMENIAIONIEH TOJIIN, COCTaBa IIACTOBOM BOABI, KIMMAaTHYECKUX
ocobennocreil. UB3I13 compoBoxxaaercst psuoM (uznydeckux, HU3NKO-XHMUYECKUX M OHMONTOTHYECKUX
MPOIIECCOB - MEXaHWYECKOE OCAXJICHWE B3BEIICHHBIX YacTHll, (U3MYEcKass W XHMHYECKas copOuus,
WOHHBIN 00MEH, KoaryJsius, MUKpPOOHOIOTHIECKIE MTPOIIECCH U JIp.

O6bruno st MB3I13 ucrnonb3yoT NOBEPXHOCTHBIE BOABI, PEXE APEHAXHBIE BOJBI, OUUIICHHBIE
CTOKH, BOJIbI CMEKHBIX TOPU30HTOB.

[IpenBaputenbHas BOMOMOATOTOBKA 3aKIIOYAETCS B CIEAYIONIEM. JTO OTCTauBaHuE (CHMXKEHHE
MYTHOCTH), HCIOJNB30BaHHE TNPEIBAPUTENBHBIX (UIBTPOB (YacTO B KOMIUIEKCE C KOATYJISTHTaMH);
MUKPOQUIBTpaAIHs (3a]IepiKKa MEXaHUYEeCKOH B3BECH, TUIAHKTOHA); aspallysi (HAChIIIEHHE KHCIOPOAOM C
YHUYTOKEHHEM aHa’pOOHBIX OaKTepUd M Pa3lIoKEHHEM OpPraHMYECKUX COCAMHEHHI); XJIOpUpPOBaHHE
(0oOe33apakvBaHNE M OKUCIICHUE OPTaHUYECKUX COCIUHEHMU ).



Onnoli w3 mpobieM sBNsieTCs KoJbMaTalWsl OTJIOKEHMH B JHe OacceifHa, HECMOTps Ha
CIENUAIbHYI0 BOJOMOATOTOBKY (CHIDKEHHE MYTHOCTH 10 5-20 mr/m). Beiensror Tpu MexaHH3Ma
KOJIbMaTalum:

— MexaHWueckas - o0pa3oBaHHWE MOBEPXHOCTHOW TIICHKH Ha JHE OacceiiHa M 3ajJepiKka
B3BELICHHBIX YacTHUI] B opax nmpuaoHHoro cios (0.1 - 0.5 M) oTnoxXeHn# 30HbI adpaluu;

— (UBHMKO-XMMHUYECKas - 33 CUeT BBINAJEHHS OcajKa B BHJE KapOOHATOB U CyNb(aTOB KaJbIIHA,
THJIPOOKHUCIIOB KeJle3a ¥ MapraHia u Ap;

— OwWomormueckas - 3a cYeT ACATEIbHOCTH OaKTepHil, pa3BUTHs IUIAHKTOHA (CHHE-3EIEeHBIX
BOJIOpOCIICH ).

B cBs13u ¢ pa3BuUTHEM MPOIECCOB KOIbMATAIMH CKOPOCTh HH(DUIBTpaMu U3 OacceiiHa JOBOJIBHO
ObICTpO cHIDKaeTcs (puc.1l) U uepe3 HEeKOTopoe BpeMsi paboTa OacceliHa CTaHOBUTCS Maio3(pEeKTHUBHOM.
JUIMTENbHOCTh TaK Ha3bIBAEMOTO (PHIIBTPOIIMKIIA COCTABIISIET B Pa3HbIX yCIOBHsIX 3 - 6 Mec (MHOrIa
Oomee), TMocie UYEro MPOM3BOAMTCS 4YHCTKAa OacceliHa IyTeM MEXaHMYECKOrO  yJalleHHs
3aKOJIbMaTHPOBAHHBIX JOHHBIX OTJIOKEHHH C TOCIEAYIONIeHd MOJACHINKOW (GUIbTpYyIOmed TpaBHIHO-
recuaHoi cMecu. Ha mepuos unctku B paboTy 3ammyckaercs pe3epBHbIN OacceliH.

C wmenpio Oonee UIMTETBHOrO COXpaHEHUsS (UIbTpYOUIeld CIOCOOHOCTH JOHHBIX OTJIOKEHHH
MPOM3BOJMTCS BBICaJKa B OacceiiHaX BOAHOW pacTHTENBHOCTH (Kamblll, paro3 u ap.). [lpm sTom
JOTIOJTHUTENBHO YIYUIIAeTcs OYHCTKa BOJBI;, TaK, HAIIPUMeEpP, KaMBIII HE TOJIBKO Pa3phIXJIseT TPYHT JHA,
MOBBIIIAsS €ro PUIBTPAIIMOHHBIE CBOWCTBA, HO M TIOTJIOMAET ()eH OB, XJI0p U JIp.

B cBs3u ¢ cymiecTBOBaHHEM clIa0OMPOHHMIIAEMON TUICHKH WHQWIbTpalus U3 0acCeHHOB MOUTH
BCeraa UMeeT XapakTep "noxaeBaHus" (aHaJOrnyHO QMIIBTPAK U3 HECOBEPIICHHON PEKU MPH OTPHIBE
YPOBHSI OT MOAOWIBHI 3KpaHa). [loaToMy B pacuerHbIX cxeMax WHOWIbTpAMOHHBIE OacceiHbl CleayeT
paccMaTpuBaTh Kak rpaHUYHBIE JIEMEHTHI C YCIIOBHEM 2-TO poja (3aAaHHBIA pacxod WHPHIBTPALUH - C
peabHON TMHAMUKOW BO BPEMEHH, JIM0O0 B OCPETHEHHBIX 110 BpEMEHH BEJIMYMHAX).
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dhroETIHOIRET UHCTEA H HITE TROTHETT

Puc.1. V3amenenne ckopocT MHQUIBTpAIUH U3 OacCEHOB BO BPEMEHHU

B mpaktuke BojocHaOkeHHs Bce Ooiee IUPOKO MPHUMEHSIOT WHQWIBTPAIIMOHHBIE BOJI03a00PHI
P HMCKYCCTBEHHOM BOCIIOJJHEHMH NOA3eMHBIX BoOJ. CyIIHOCTH 3TOr0 METO/a COCTOMT B IEpeBojie
MOBEPXHOCTHOW BOJbl B TOA3EMHBIA BOJOHOCHBIM TOPU3OHT YEpE3 CIEUHAIbHO YCTPAauBaeMble
nHOUIBTpalMoHHbIe coopykeHusi. Meron MB3I1B no3Bossier pemars psif 3a1a4 TaKHX, KaK:

— YBEIMYEHHE 3allacOB HAMEYaeMoro K OKCIUIyaTallud BOJOHOCHOTO TOPU30HTa 3a CYET
MMOBEPXHOCTHBIX HCTOYHHUKOB;

— yBenHueHHe eduTa NelCTBYIONHNX BOA03a00pOB MOI3EMHBIX BO/I;

— CO3JIaHME [TOA3EMHBIX BOJAOXPAaHMIINLLI;

— yJAydIleHHEe Ka4uecTBa BOJIbI, 3a0MpaeMoil UIs 1ernei BOJA0CHAOKEHUS U Ip.

Cucrema HCKYCCTBEHHOT'O BOCIIOTHEHMS MTOA3EMHBIX BOJI BKITIOYAET:

— HCTOYHHK TOMOJHEHHUS;

— COOpYKEHHS JJIs IOATOTOBKHU BOJBI, IIEPEBOAUMON B IIO3EMHBIE TOPU30HTHI;

— YCTaHOBKH JJIsl TOJIa4W BOABI Ha MH(PUIBTPALIMOHHBIE COOPYKEHHS;

— BO0J03a00pHI MMOI3EMHBIX BOI.

CoopyxeHust i1 MHQWIBTPAIMYU, SBISIONIMECS OCHOBHBIM 3jieMeHTOM yctaHoBku KB3IIB,
OBIBAIOT JBYX OCHOBHBIX THIIOB: OTKPBITBIC W 3aKpbIThie. K MepBBIM OTHOCATCS OaccelHbI, KaHAab,
IJIOIIAJIKY U JIP.; KO BTOPBIM — CKBaXKHUHBI, KOJIOJIIBI, Tajiepeu (puc. 2, puc. 3).



WcToHuk o poid” B0t VHdnsTpaLMoHHS I Gaoeiin

Puc. 2. [Inutanue u3 MHQUIBTPALIMOHHOTO OacceliHa

LenecooOpa3HOCTh MPUMEHEHHSI T€X WM WHBIX HHOWIBTPAMOHHBIX COOPYXEHUH OIMpeAeisieTcs
THJIPOTEOJIOTHYECKUMH W KIMMAaTHYECKUMH YCIOBHSIMH ydacTKa paboT, KaueCcTBOM BOJBI B MCTOYHHKE
MOMOJTHEHU S, a TaKKe HATHYieM CBOOOTHBIX muiommanei. MHQUIbTpaoHHbIe COOPYKEHUSI MOT'YT OBITH
HEIPEPBIBHOTO U NIEPUOJAUYECKOrO JEHCTBUS.

OTKpeITBIE MHOWUIBTPALMOHHBIE COOPYXEHHUS HCIIONB3YIOTCS, KaK MpPABWIJIO, JJsl TOMOJTHEHUS
3alacoB IOJ3EMHBIX BOA, MEPBOrO OT IMOBEPXHOCTH 3€MJIM BOAOHOCHOrO ropu3oHTa. HamGonbliuee
npuMenenne B cucremax MB3IIB Hammm coopyxkenus ¢ HHQUIBTpaUMOHHBIMEH OacceiiHamu. OHH
HPEICTaBIAI0T co00H cucreMy 6acCceHOB, THO KOTOPBIX BBUIOXKEHO CII0EM I1eCKa.

B o0 oH0CHSIFA MO DIL20HT | ( Banaynop

Puc. 3. Inpunbrpanus n3 kaHaia

WudwmnbTpaiioHHbIE COOPYKEHUS 3aKPHITOTO THIIA PEKOMEHAYETCsl IPUMEHATH B CIydae, Korjaa Ha
MOBEPXHOCTHU 3€MJIM 3aJI€ral0T OTHOCUTEIBHO CI1a00NPOHUIIAeMble TOPO/BL, MU IIPU CIOMCTOM CTPOECHUU
30HBI adpanud. OHM pacnpocTpaHEHBl B palOHAX CO CIOKHBIMHU YCIOBUSIMH CTPOHTENBCTBA U
9KCIUTyaTalliy OTKPBITBIX HHPUIBTPALMOHHBIX COOPYKEHUH.

B 3aBucHMOCTH OT XapakTepa pa3MelieHHs B BOAOHOCHOM IUIaCTe 3aKPBIThle MHPHUIbTPAIIHOHHBIC
COOPYKEHUS TIOAPA3ACIAIOT Ha TOPU3OHTANILHBIC H BepTHKaJIbHbIE. Takrue ropu3oHTalIbHBIE COOPY)KEHUS,
Kak TpyO4aThle ApEHbI, TajJiepel W IITOJNbHU, HE HAlUIM HIMPOKOrO TPUMEHEHHs M3-32 OTCYTCTBHS
3¢ (GEKTUBHBIX METOAOB BOCCTAHOBIICHHS UX MOIIHOCTH M HECOBEPIICHCTBA KOHCTPYKIIUH.

Haunbonee mmpoko MCHONB3YIOTCS BEPTHKAIbHBIE 3aKPHIThIe HHOUIBTPALIMOHHBIE COOPYXKEHUS:
myp¢sl, MIAXTHBIE KOJIOAUBI  OypoBbie cKkBaXuHBL. LLlypdbl, Kak mpaBuiio, ycTpanBaroT AUAMETPOM 110 4
METPOB U TPH IITyOMHE YPOBHS TPYHTOBBIX BOJI 10 5 M; IMIaXTHBIE KOIOIBI — IPU YPOBHE TPYHTOBBIX BOA
Ha ryoune 10 30 M. MHpuapTpanms U3 3TUX COOPYKEHHH MOMKET MPOUCXOIUTH Yepe3 THO, OOKOBBIE
CTEHKH WJIH OTHOBPEMEHHO uepe3 OOKOBBIE CTEHKH U JIHO.



[Ipouecc wHQUIBTpaMK MpPU BOCIOMHEHUS IMOA3EMHBIX BOJA HErTyOOKOro 3aJIeraHdsi MOXHO
pa3nenuTh Ha TpH (asbl.

[epBas — HanonHeHNe HHPUIBTPALIMOHHBIX OaCCEHHOB BOIOW M HAYAIO HUCXOJSIIETO ABHIKCHUS
¢poHTa BIAXXHOCTH (BOAa-BO3AYX). JBMXKEHHWE MPOMCXOAMT TIIABHBIM 00pa3oM 3a cUET BCACHIBAIOIICH
CIIOCOOHOCTH TPYHTOB 30HBI adpalliil BCIEACTBHE DPa3HUIBI KOIDOUIMEHTOB WX BOJIOHACHIIICHUS.
IuapaBnauuecknii rpagueHT oJHO3Ha4HO Oombine 1. B TeueHuwe aToii ¢asbl, XoTs uepe3 nHO OacceiiHa
WHOUIBTpAlMd U HE paBHA HYJIO, BOCIIOJHEHHWE BOJAOHOCHOTO IJIacTa OTCYTCTBYET MOCKOJIBKY MMEET
MECTO yBIIQ)KHEHHE HEHACHIIICHHBIX TepH(EepHHBIX YUACTKOB 30HBI a’paliy M HAKOIUICHHE TaM BOJBI.
[IponomkuTensHOCTh STON a3kl HHPUIBTPALMKA 3aBUCHT  OT COCTaBa BEPXHEro CJIOsl TPYHTa W 30HBI
a’palvi, HAYaJlbHOW CTENEHW MX HACHIIICHHS, MbE30METPHUUECKOr0 Hamopa W TIIyOWHBI 3alleraHus
YPOBHS TPYHTOBBIX BOJI.

Bropas - Oaxpoma YBIaKHEHHs JOCTHTaeT 3epKaja TPYHTOBBIX BOA. [lpudyeM cMbIkaHHWe C
BOJIOHOCHBIM TOPH30HTOM €l1le He Mpou3o1u1o. Boaa 3anonHser nopsl KanwuisipoB U, IO CYTH, SIBJISETCS
kanmwuigpHoi. [lon BozjeicTBHMEM HauWHAIOLIETOCS MHUTAHHWA TOPU30HTA MPOHUCXOAUT MOIBEM €ro
ypoBHs. BiaXHOCTb TpyHTa B BEpPXHHX CIIOSX 30HBI YpaBHOBEUIMBAeTCI W MNpHONMKAETCS K
MaKCHUMallbHOM BennunHe HacbimeHus (okomo 100%), MpoHHIIAeMOCTh TaKKe CTPEMHTCS K BEIHUYHHE,
CBOMCTBEHHOH 30HE HACHIIIEHHS, BCACBIBAIONIAas CIIOCOOHOCTh TPYHTa B OTOH 30HE NPAKTHUYECKH
HCYe3aeT, JBUKEHNE KHUJKOCTH CTAaHOBUTCS I'PAaBUTALIMOHHBIM, TMJIPABIMYECKUN TpaJueHT okono 1,
OJTHAKO MMeeT TEHCHIINIO K ero He3HAYUTEIbHOMY BO3PacTaHHIO.

Tperbst - ycTaHaBIMBaeTCS TUAPABIMYECKAs CBA3b MEXAY IUIOCKOCTBIO HWHQUIBTpAlHU H
MOBEPXHOCThIO BOJOHOCHOTO TOPHM30HTA. JIBI)KEHHE MXUAKOCTH MPOHCXOIUT B Cpefe, MOITHOCTHIO
3aII0JJHEHHOW BOAOMW. I'MIpaBnu4ecKuii rpaIueHT CTAaHOBUTCS XAPAaKTEPUCTUKON BCEM BOJOHACHILICHHON
cpenpl (or gonet % 10 HECKONBbKMX %), B KOTOPOH MPOMCXOAMT JABMXKCHUE  HUCXOIAIICTO
WHOUIBTPAIIMOHHOTO MOTOKA, U YMEHBIAETCS 0 MpeJieNia, COOTBETCTBYIONIETO CTAIIMOHAPHOMY PEKUMY

($uUIbTpaLyH.
3TO MONOXKEHNE OYEHb Ba)KHO, MOCKOIBKY OMpENeNseT, YTo Ui MOAACp)KaHUsI ONTUMAIBLHOTO
peKMMa Tpolecca WHPWIBTPAIMA U 00eCIeUeHUs MaKCUMaJIbHOIO 00bEMa IOCTYIUICHUS BOJIbI

HEO0XOAMMO COOJIIOIaTh PEXKUM, COOTBETCTBYIOIINI BTOPOU (hase.
Bpewmsi, 3a koTopoe GpUIBTPYIOUIMIACS U3 HHPHUIBTPALIMOHHOTO OacceiiHa MOTOK TOCTUTACT 3epKajia
€CTECTBEHHOI'0 MOTOKA, onpeelsercs mo ¢popmyse (1):

H+H, +h,
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rac U - HEAOCTATOK HACBIIICHUS I'PYHTA, T.C. Pa3HOCTb MCXKIY MOJIHOM BJIarOeMKOCTBIO Iopoabl U

€CTECTBEHHOH BJIaXXHOCTBIO, B 00EMHOM BBIPayKEHHU;
H — rmyOuna Boapl B MHQUIBTPallMOHHOM OacceiiHe;

ho - NTyOMHAa 3aJieraHus TPYHTOBBIX BOJI OT JIHA BOJAOXPaHWIUIIA;

H , - xanunispHoe JaBleHHE MEHUCKOB Ha TPAHUILIE BOABI U CyXOi MOPOBI;

OO6mmii 00beM MPOPUIBTPOBABIIEHCS B TPYHT BOJIBI K MOMEHTY CMBIKaHUS (HIBTPAIIMOHHBIX BOJ
C TPYHTOBBIMH BOJIAMH WJIM C BOJIOYIIOPHBIM CIIOEM OIpeensiercs no GopmyIe:

V,; = uBh,

rze B- cpenHsisi MpUHA HHPUIBTPALIMOHHOTO OacceifHa 1Mo ype3y BOJbI

B Kazaxcrane mpoctedime cXxeMbl HMCKYCCTBEHHOI'O BOCIIOJIHEHHUS 3alacoB MOA3EMHBIX BOJ
HaYaJdd MPUMEHATHCS C TPHALATHIX TOJaX IMPOILIOTO CTOJETHS, YeEMY BO MHOTOM CIHOCOOCTBOBAJIO
nepecbixaHue OeperoBblx WHOWIBTPAIMOHHBIX  KOJNOMIEB M3-32 HEPAaBHOMEPHOI'O  CE30HHOIO
pacrnpeneneHrs MOBEPXHOCTHOI'O CTOKA B HanOoJiee MAJIOBOHBIE TOMBI.

Meronst B3I1B B TO# WM MHOHM CTENEHU NPHUMEHSIOTCS Ha Asry3ckoM, JKaHTM3TOOMHCKOM,
Tangpicaiickom, JKapataccKoM M HEKOTOPBIX APYTUX HHOUIBTPAMOHHBIX BOJI03a00pax.

C uenplo BBIBIEHUS MEPCIEKTUB HCIOIb30BAHMA U Ppa3BUTUS METOJla HCKYCCTBEHHOTO
BOCIIOJIHEHUSI 3allacoB TOA3EMHBIX BOJX  «30HAJIBHBIM THJIPOT€OJIOTO-MENHOPATUBHBIM HEHTPOM»
Komurera no BogueiMm pecypcam MCX PK coBmecTHO ¢ kadempoil THAPOreoJornd M WHKEHEPHOM
reonorun KasHTY um.K.M.CatnaeBa Obuto mpoBeneHO paliOHMpOBaHHE MPEATOPHOH 30HBI I0XKHOTO
Kazaxcrana, TeppUTOpHaIbHO OTpAaHUUYCHHOW TpaHUIIAMU AJMATHHCKOM U IOKHOM yacThio BocTtouno-



Kazaxcranckoit obmactu. [lpu 3ToM KpUTEpUsSMHU BBIACIEHHE TeX MM HMHBIX PAHOHOB  CIYXKHIIH
CIIEAYIOIIHE TapaMEeTPhI:

— HaimMuue W 00beM  TOBEPXHOCTHOTO CTOKa, SIBIISIIOIIErOCS  HMCTOYHHKOM MUTaHHS
TPYHTOBBIX BOJI B ITPOIIECCE HAMEPEHHOTO YBEIMUSHHUS TUIOMAAN U 00beMa HCKYCCTBEHHO CO31aBaeMbIX
€MKOCTHBIX 3a1acoB;

— MOIIHOCTh U KOJJIEKTOPCKHE CBOWCTBAa IMEPBOrO OT MOBEPXHOCTH TPYHTOBOT'O BOJAOHOCHOTO
TOPU30HTA, CIOCOOHOTO CIYKHUTh €CTECTBEHHBIM XPAaHWJIMIIEM HCKYCCTBEHHO CO3[aBaeMBIX 3alacoB
MOJ3E€MHBIX BOJ;

— (UIBTPalMOHHBIE  CBOWCTBAa  BOJOBMEINAIONICH  CpeAbl, IO3BOJNAIONIME  JOCTHTHYTH
CaMOOYHIIECHUS BOJBI B Mpoliecce (GUIbTPALINY;

— HeOonbmas (1o 1 - 3 M) MOIITHOCTh TIOKPOBHBIX OTJIOXKCHHUIH;

— Ka4ecTBO MOBEPXHOCTHBIX BOJI.

PationnpoBanue nposomuuck B 1:500000 mMaciirabe Ha OCHOBE M3JaHHBIX THAPOTEONIOTHMYECKUX
KapT, pa3pe3oB, aHamu3e (pakTHYecKoro marepuana, MOMyYeHHOr'o TPH MPOU3BOJICTBE ChEMOYHBIX H
M3BICKATENILCKUX PAa0OT | T.IN.

MacmTal OCHOBBI 1 U3y4EHHOCTh TEPPUTOPHUH MO3BOIMIN B TIEPBOM NPUOIMKEHUH BBISIBUTH JIBE
30HBI: MEPCHEKTHBHYIO M CpeJHel MepCleKTUBHOCTH. [lepcrekThBHas 30Ha 3aHUMAalollas BEpXHHUE
YacTH  KOHYCOB BBIHOCA M MPEArOpHBIX IUIeH(OB, CIOKEHa AITIOBHANBHBIMH M aJUTIOBHAIBHO-
MPOTIOBUATBHBIMU OTJIOKEHUSMHU YE€TBEPTUYHOTO BO3PACTA, BHITOIHSIOIIMMHE pycia U JOTUHBI PeK.

KonuuecTBo pek U BpeMEHHBIX BOJOTOKOB B paliOHE MCCieqoBaHMi (IIpeAropHas 30Ha OacceiiHa
03. banxam) cocraBnsier 6omee 40 Thicstu. Mx oOmas npoTsbkeHHOCTh TpeBbimaeT 100 Thic. KM.
[TpumepHO 2 THICSYM BOJOTOKOB UMEIOT JUTHHY cBbiie 10 kM 1 o0mryto nopsaka 53 teicsaun. bonmpimas mnx
9acTh OTHOCHUTCS K H3y4aeMOil TeppUTOPHH.

PacrionokeHrie Ha 10r¢ M FOTO-BOCTOKE OacceifHa  BBICOKOTOPHBIX XPEOTOB OO0YCIIaBIMBAET
MPEUMYIIECTBEHHOE HaMpaBIeHHE CTOKA OT MepHU(EpPUIHBIX PalOHOB K €ro HEeHTPY. MHOrue pekH, He
JI0XOJIS 10 03€p, TEPSIOTCS B TIECKax.

OcobeHHOCTBI0 THAPOrpadyH OMUCHIBAEMON TEPPUTOPHUH SIBIISIETCS pE3KOE M3MEHEHHE TUIOTHOCTH
PEUHOI CeTH OT/IENBbHBIX €€ 4acTel: GONbIIas TYCTOTa B rOPHbIX paioHax (0,6-3.2 KM/KM®) coueraercs ¢
PE/IKOI PEUHO# CeThIO B IIEHTPAIBHON PaBHUHHOM yacTu Tepputopun (10 0,01 kM/kM). B mpearopHeix
paiioHax IIMPOKO MPEACTABICHBI PEKH THUIIA «Kapacy».

[Ipu BBIOOpPE y4YacTKOB AJsl MCKYCCTBEHHOTO BOCIIOJIHEHHs IOJ3EMHBIX BOJ HEMaJOBaKHOE
3Ha4YeHUe uMeeT (opMa PeUHbIX JOIHH U MOp(hOMETpUYecKre XapaKTepUCTUKU pyced peKk. OHU OOBIYHO
3aMETHO W3MEHSIOTCS M0 WX JJIMHE. Y3KHEe B BEPXHEM M CPEAHEM TEUCHUH TOPHBIX pPEK HMIMPHHOW He
Oonee COTHH METPOB, MTPH BBIXOJIC HA PABHUHY OHA MOYXET AOCTUTATh HECKOIBKUX KHJIOMETPOB. JlonuHBI
PEK B BEpXHEM TEUCHUHU IPEACTABISIOT cOOOH OTPOrM, B CpeJHEM — MPUHHMAIOT BHJ YIIENHH, B
HU30BBSIX — 324aCTYIO HESIBHO BBIPa)KEHBI M CIIMBAIOTCS C OKPYXKAIOIIEH MECTHOCTBIO.

[epcniekTUBHBIE U1 HCKYCCTBEHHOT'O BOCIIONHEHUS MO3EMHBIX BOJI TUIOMIA/IN TJIABHBIM 00pa3oM
MPUYPOYEHBI K YYacTKaM, CIIOXEHHBIM aJUTFOBHAJbHBIMH OTJIOKEHUSMH YETBEPTHYHOI'O BO3pAcTa,
MPENMYIIECTBEHHO COBPEMEHHOro M BepxHedeTBepTuuHoro. B pommnax pek (Keckentepek, Kokcy,
Tenrtek, buke u Ap.) BomOBMENIArONINE TOPOABI JIMTOJOTHYECKHE MPENCTABICHBI T'paBHeM, LICOHEM,
MeckaMu, TpPaBUHHO-TaJeYHUKAMH, BATyHaMH. MOIITHOCTh OTJIOKEHUH U3MEHSIETCSI OT HECKOIBKUX /10 40
M., IOCTHTasi Ha HEKOTOPBIX y4yacTkax 270M. YpOBHH rpyHTOBBIX BOJ 3ajerarot Ha riryoune ot 0,8 go 10
M. Boo0oOHIBHOCTS aJUTFOBHAIBHBIX OTIIOKEHHUH BBICOKAsA. PacXoapl CKBaXXMH COCTaBIIAIOT 5,0-75 Z[M3/C,
MIpU MOHMKEHUSAX YpoBHS cooTBercTBeHHO 0,2-9,8 M. Boabl npecHsie, ¢ munepanuzanuen 0,2-0,4 /M,
XUMUYECKUI COCTaB THAPOKApOOHATHBIN KanblueBblil. OCHOBHBIM HCTOYHWKOM MHTAaHUS TOA3EMHBIX
BOJI SIBJIAIOTCS (HIIBTPAIIMOHHBIE MOTEPU MOBEPXHOCTHOTO CTOKA peK M pyubeB. K auTioBHAlbHBIM
OTJIOKEHHSIM TPUYPOUYCHBI HECKOIBKO MECTOPOXKIEHHH MOA3eMHBIX Box (Hampumep, YyOapckoe c
BETMUHHOI SKCILTYTAIMOHHBIX 3a11acoB 354 Thic. M7/cyT),.

UYeTBepTHUHBIC aLTIOBUATIBHO-TIPOIIOBUATIBHBIE, W YaCTHYHO, JCITIOBHATEHO-TIPOJTIOBHAJIbHBIE
OTJIOKEHUSI TaKKe MOTYT OBbITh OTHECEHBI K IMepCcreKTUBHBIM. OHM 3aHUMAIOT OOJBLIYIO TEPPUTOPHIO
MEXKTOPHBIX BMAJIWH M TIPEACTABIISIIOT HECKOJIBKO BOJOHOCHBIX TOPH30HTOB, THIPABIMYECKH CBSI3aHHBIX
Mex1Iy coOoil. BomoBmemiaronme BallyHHO-TPaBHHHO-TATEUHHKHA C TIECYaHBIM 3allOJTHATENEM, IIeCKH,
TIECUYaHUKH, TPABEUTHl YEPENyIOTCS C BOIOYMOPHBIMH WM CJIa0OBOIONPOHHUIIAEMBIMH CYTITMHKAMH.
MomHoCTh BOJIOHOCHOTO KOMIUIEKCA B MEKICOPHBIX BIaJMHAX KONIeOIeTcss OT HecKodbkux A0 150 m.
MomHoCTh BOJOHOCHBIX U BOIOYIOPHBIX MPOCIIOEB JOBOJILHO HEMOCTOsIHHA U Konebnercs ot 1,5-3 m 1o 30-
50 m. Ioa3emHbIe BO/IbI OE3HAMIOPHBIC U 3AJIErat0T Ha TyouHe oT 2,5 10 35 M. BogooOmibHOCTE KOMITIIEKCa



BBICOKAsL. Y Ie/bHbIE IeOUTHI ocTrraior 10 mv/c. Bojisl MpecHbie ¢ BEMMUHHOM CYXO0ro ocTaTka He Gonee |
T/IM’, XUMHUECKH# COCTaB THIPOKapOOHATHBI, THIPOKApOOHATHO-CY/Th(aTHBIH KaIbIIUEBbIH, HATPHEBBII.

BonoHOCHBIN KOMIUIEKC MUTAaeTcs 3a cyeT (MIBTPali MOBEPXHOCTHOTO CTOKA PEK M PY4bEB,
WHOUIBTpaMK aTMOC(HEPHBIX OCAIKOB U MEPETOKA U3 HIKEIISKAIIUX BOAOHOCHBIX TOPU30HTOB, TIOATOKA
CO CTOPOHBI TOPHBIX COOpYXeHUH. Pasrpys3ka ocymiecTBisieTcss B JONWHAX peK B BHUAE POJHHUKOB H
MouaskuH ¢ nedouramu 0,1-10,0 am’/c.

B ammoBHanbHO-TIPOTIOBHANBHBIX, JETIOBHALHO-TIPONIOBHATIBHBIX  OTIOKECHUSIX — pa3BelaHbl
Kananbckoe u KyrammHckoe MeCTOPOXIEHHS C CYMMapHBIMH SKCIUTyaTallHOHHBIMH —3arlacaMu
23,32 thic.m/cyT.(Cmonsp B.A., Mycrapaes C.T. Pecypchl moa3eMHbIX BOj Bamxamickoif BraamHBI,
2007).

K 3oHe cpemHell mMepCHeKTUBHOCTH OTHECEHBI (IIIOBHOTIALMAIBGHBIE W JETIOBUAIBHO-
MPOIIOBUAIBHBIE YETBEPTHUHBIC OTJIOKEHHS, PACIPOCTPaHEHHbIE BO BHYTPUTOPHBIX BIIaJHHAX, a TAKKE
claraolmye KoHyca BbIHOCa B 3amagHoi yactu JxkyHrapckoro Anatay.

BonmoBmemarone  OTIOKEHHsI  MPEACTaBIEHBl  TajdbKOH, JpecBOil €  pa3sHO3EPHUCTHIM
3aIoJHuTeneM. MomHOCTh oTioxkeHui nHorga gocturaer 100-150 m., wame — go 50 m. Ilog3emHbie
BOJIBI 3JIETAIOT HA TIIyGHHE OT HECKONBKUX 110 15 M. BomoobunsHocts 10 10-15 av’/c. Boas! mpecHsle ¢
MUHepanu3anueii 10 1 1/ AM’, rHApoKapGOHATHEIE KalbLMEBO-HATPHMEBBIE. IIMTaHHME BOJOHOCHOTO
KOMITJIEKCa MTPOMCXOAUT 32 CUeT MHPMIBTPAIMK aTMOC(HEPHBIX 0CaIKOB, TasHUS JIEAHUKOB H CHEXXHHUKOB,
MOTEph OBEPXHOCTHOTO CTOKA M MOJATOKA TPEHIMHHBIX BOJ MATE0305l.

[lpoBenenHoe paiOHMpPOBAHWE SBISAETCS HAYaJbHBIM  OTAallOM  BBIABIICHUS  TIEPCIECKTHB
HCKYCCTBEHHOI'O BOCIOJHEHHS MOI3eMHBIX Bol B Kaszaxcrane. OJHaKo MONy4eHHBIE PE3yJAbTATHI ykKe
ceiiyac TOKa3bIBAIOT, YTO MPHMEHEHWE METOJa  MAarasMHUPOBAaHUS MOXKET cTaTh 3((QEKTHBHBIM
CIocoO0OM peleHus Ipo0iieMbl BOJOCHA0KEHUS B paiioHax neduinTa MUTHEBOH BOJIBI.
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Pe3rome
Maxananma cy pecypcTapbIiHBIH TAIIBUIBIFGI XKOHE OJIAPJIBIH KacaM bl TONBIKTRIPYHI Kenripineni. [leren men
OTaHJBIK JepeKHAMallapblHAH MbIcammap kepceriireH. Cy pecypCTapblH KacaMIbl TOJBIKTHIPY TOCLIIEpi
CUMATTaNbIHFaH. TaHJam ajblHFaH OMICTEMEHIH THIMILTINT KepceTinreH. bBi3miH MeMIIeKeTiMi3le KacaMIbl
TOJIBIKTHIPY 9ICTEPiH OONAIIAKTa KOJJIAHY aylaHaapbl KEJITipPiJIreH.

Summary
The article reflects problems of water scarcity and a method of groundwater artificial recharge (storage) as a
way of solving this problem. Here given examples from foreign and national sources, reflected main methods of
artificial recharge, shown the efficiency of chosen methodology and highlighted perspective area for the artificial
recharge in our country.
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