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Abstract. Reserves of fresh water of the hydrosphere it is a natural resource which needs to be protected from
pollution and exhaustion as fresh water is limited and extremely vulnerable resource. Is follows from the fact that the
hydrosphere of Earth in anthropogenous history has the fixed volume. However in the conditions of the accruing
global warming of climate and anthropocentrism the resource of fresh water is exhausted as a result of the accruing
technogenic pollution. Therefore formulation of the ecological principle (Principle No. 1 it is "Ecological") of the
Dublin International conference of the UN on water resources and environment (1992): "Fresh water is a finite and
vulnerable resource, essential to sustain life, development and the environment" should be verified: "Fresh water a
resource, necessary for providing life, development and environment, becomes vulnerable and decreasing because of
anthropogenous pollution of the Earth's hydrosphere”. The ratio of the fresh and polluted water is defined by the
balance equation of contamination - exhaustion of the resource of fresh water of the hydrosphere of global and
regional scale.
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AnHOTanmms1. 3amacsl MPECHOH BOJIBI THAPOC(EPB! — MPHPOAHBIA PECYPC, KOTOPBIH HEOOXOIMMO OXPAHATH OT
3arpsA3HCHUS W MCTOMICHHS, TIOCKOJIBKY MPECHAS BOAA SIBILICTCS OTPAHWYCHHBIM M UPE3BBIMAHHO VSI3BUMBIM PECYp-
coM. D10 crmeayer w3 Toro (pakra, uto ruapoc(epa 3eMIH B aHTPOMOTCHHOW UCTOPHH 001a1acT (PHKCHPOBAHHBIM
00beMoM. OHAKO B YCIOBHAX HAPACTAFOIIECTO TJI00AIBHOTO IOTEIUICHHS KIMMATa M AHTPOIOLCHTPH3MA PECypC
TPECHOH BOABI MCTOMIACTCA B PE3yJbTATC HAPACTAIOINEIO TEXHOTCHHOTO 3arps3HeHWs. CrremoBaresbHO, (hOopMy-
mpoBKa 3konormieckoro npuaimma (Principle No 1 —“Ecological”) dyOnmHckoit MexmyHapoaHoH KoH(pepeHImn
OOH mo BoaHBIM pecypcaM | oxpyskatromie cpeae (1992 r.): «IIpecHas Boga ABIACTCS OTPAHHUICHHBIM H Y A3BHMBIM
pecypcoM, HMEIOIIMM CYIIECTBEHHOE 3HAUCHHUE, U1 00CCIICUCHIS )KU3HH, PA3BUTHS M OKPYSKAFOIIECH CPEAbD» JOJDK-
Ha ObITh yrouHeHA: «[IpecHas Boga — HEOOXOAUMBIH 11 0OCCIICUEHHS YKH3HH, PA3BUTHA W OKPY’KAIOICH CPEabl
pecypC, CTAaHOBHTCS YSA3BHMBIM W YMCHBINAFOINMMCS MO TNPHYWHE AHTPOIIOTCHHOTO 3arpsA3HCHUS THAPOC(EpHI
3emumn». COOTHOIICHUE MPESCHON W 3arpA3HCHHOH BOABI OMPEICIICTCH «OANAHCOGLIM YPAGHEHUEM 3A2PASHHUA —
UCMoueHUs pecypca npecHoti 600bl 2UOPOChepbl 2IOOATLHOZO U Pe2UOHATLHOZO MACUMAba».
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Cocrosinne npob6sembl. Boga SBaseTCs caMbiM IEHHBIM U HEOOXOIHUMBIM BEIIECTBOM OHOCHEPHI —
COBOKYITHOCTH 3KHUBBIX OPTraHHU3MOB, MOCKOJNBKY BOJA SIBIICTCS CPEAOH, B KOTOPOHM MPOUCXOIAT OHO-
XUMHUYCCKHAE PCAKIHUH W MPCBPAINCHUS, OOCCICUMBAMINUE CYIISCTBOBAHUE H  (DYHKLUMOHHPOBAHUC
ouocdeps! (y HA3EMHBIX OPraHU3MOB COACPKaHUE BOAbI gocturact 95% u Oornee).

KonuuecTso BOABI B MPHPOAHBIX 00BEKTAX oTpaxkeHo B Tabmume [1]. O6beM Boasl ruapochepsr
coctamstet ~ 1, 533 mapa. kv, macca ruapocoepst ~1,46-10* kr (ouenxa 2013 r.). U3 HuX B OKeaHax
u Mopsax — 1, 338 mupa. KM3, B IIOJ3CMHBIX BOJAX — OKOJIO 60 MIIH. KM3, B BHJC JIbJA U CHEra — OKOJIO
30 M. kM3, BO BHYTpeHHHX Bogax — 0,75 M. kM, a B atmocdepe — 0,015 M. kv’ Ha mpechyo oy
Ha BCCU MmIaHeTe NpuxoAuTcs Tobko 2,8%; mu3 Hux 2,15% nHaxogurcs B neanukax u Tonpko 0,65% B
pekax, o3epax, moa3eMusix Bogax. OcHoBHas macca Boabl — 97,2%, concHast.

KommuecTBo BOJBI B IPUPOTHBIX 00BeKTax 1]

O O63T>CM3, % oT oOIei IIpecHoit T"omoBoit Bpems
107 kM MacChl BOJIBI oGopoTt 3aMEICHUS

OxeaH 1338 000 96,5 - 505 000 2600 met
TTom3emmnie Boas! 1o 2000 M 23 400 1,7 - - -
IIpecHble 110/13eMHBIE BOJIBI 10 530 0,76 30,1 - -
ITouseHHbIC BOIBI 16,5 0,001 0,005 16 500 1ron
JleHuKY 1 BeUHBIEC CHETa 24 000 1,74 68,7 - -
AHTapKTHKa 21 600 1,56 61,7 - -
I'pennanms 2340 0,17 6,68 2477 9700 met
ApKTHYECKHE OCTPOBA 83.5 0,006 0,24 - -
T'opHble neHUKN 40,6 0,003 0,12 25 1000 et
I'pyHTOBBIE JIBJBI (MEP3TIOTA) 300 0,022 0,86 30 10 000 et
Ozepa 176,4 0.013 - 10 400 17 et
IIpecHble o3epa 91 0,007 0,26 - -
Conenple 03epa 854 0,006 - - -
Maprmm, Goora 11,5 0,0008 0,03 2294 5 et
Pexu 2,12 0,0002 0,006 49 400 16 mHeit
Buomornaeckue o0bEKTHI 1,12 0,0001 0,003 - -
Atmocdepa 12,9 0,001 0,004 600 000 8 mHelt
Bee o6bexTht 1386 000 100 - - -
OOBeM IIPecHOH BOJIBI 35000 2,53 100 - -

OcobennocTa BogHOro dananca ruapochepsnt 3emin. ITH 0COOCHHOCTH ONMPEACIIIOTCS TT00ATb-
HBIM KPYTOBOPOTOM BOJBI B THAPOJIOTO-THAPOTCONOTHUCCKHAM IMKIC MO BausHueM dueprum ComHia
(pUCYHOK), MOAPA3ACIAIONINMCS HA TPHU BUAA [2]:

- Bonbmoii (raoGanpHeli) KPYroBOpOT , KOrAd BOASHONM map, 0Opa3s0BaBLIMICS HAJX MOBCPXHOCTHIO
OKCAHOB, TICPCHOCHTCS BETPAMH HA MATCPUKH, BHIMIAAACT 31CCh B BHAC aTMOCGCPHBIX OCAAKOB M BO3-
BPAIACTCS B OKCAH B BH/JC PCYHOTO CTOKA, B 3TOM IMPOLICCCE M3MCHSICTCS KAuYSCTBO BOJBI. MPH HCMA-
PCHUH COICHAs MOPCKAas BOJA MPEBPAINACTCS B MPECHYIO, & 3arPsA3HCHHAS — OUHINACTCH;

! TTocnemusis B XX croneTnd orieHKa oObeMa BoJIbl B MUPOBOM OKeaHe Oblla ocyiectsieHa B [T CCCP U. ITuknoma-
HOBBIM U A. CokoloBbIM (1983 1.). B 3THX pacueTrax HCIIONb30BaHa Cpe/HssL IITyOrHa MUPOBOTro okeaHa 3703 mMeTpa IIpH IUIOIIa-
JIM €ro TIoBepXHOCTH 361,3 MiH. kM. OGheM MHUPOBOIO OKeaHa cocTaBil 1,338 mupy, kM. CoBceM HesapHo (2010 T.) MBThIO
ITMappet (Byacxoynckuit okeaHorpaduieckuil THCTUTYT) U Yonrtep Cyvut (HarpoHanpHas aMUHICTPaIEI TI0 OKeaHy 1 atMocdepe
CIITA), ucTionb3ysl JJaHHBIE CITy THUKOBOM HABUTaIlUH, MOIYYIIH BO3MOXXHOCTh I HOBBIX II0/ICUETOB. OIIPEENUB CPEHION IIIy-
OHHy OKeaHa B 3682,2 MeTpa, a CPEHIOK IO €0 TIOBEPXHOCTH B 361,84 MIH KM, OHH IOy YU 3HaueHue —1,3324 MiIp/1. K.

% CTpyKTypa KpyroBOpOTa M3YHaeTcsl AOCTATOYHO JABHO, OJHAKO B IIETOM AT 3eMIH Au(depeHIMpoBaHHOro BOIHOTO
GanaHca 110 COJIBIIOMY U MaJIbIM KPyTOBOPOTaM Bce €llie He TonyyeHo. Hanubolee cloXHBIM SBIIsleTcs IMI00albHbLI KPyTroBOPOT,
TIpeJICTaBISIONTHIT cO00H BOI0OOMEH MEXTy OKEaHOM U CyIleH, IIPOTEKAlONUil 10 cxeMe: OkeaH — atMocdepa — cyIa — aTMo-
cdepa — okear.
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T'upooro-ruporeonoruieckuii 1K KpyroBopoTa BoJIbI B IIpUpoie [ 3]

- Manbiit (OKCaHUYIECKHI) KPYTOBOPOT, KOTJAA BOASHON map, oOpa30oBaBIIUNCS HAJ MOBSPXHOCTHIO
OKEaHa, KOHACHCUPYETCA U BBINAIACT B BUAC OCAJKOB CHOBA B OKCAH,

- KoHTuHEHTANBHBIH KPYroBOPOT, KOTJA BOAA, WCIAPUBIIANLCH HAA MOBCPXHOCTBIO CYIIH, OILITh
BBINAJACT HA CYIIY B BHAC aTMOC(EPHBIX OCATKOB.

Xots 3amacel BOABI HA MOBEPXHOCTH HALICH MIAHETH OTPOMHBI, 97,.5% 3THX 3amacoB — coJicHas BO-
Ja MOpeH U OKEaHOB U TONbKO 2,5% — mpecHad. bonpmas wacte — 70%, npecHOM BOABI COCPEAOTOUCHO B
JCOHUKAX W JICIHUKOBBIX IOKPOBAX, APYras 4acTh — B MOYBCHHBIX BOJAX WM 3aJICracT IIyO0KO MoK 3eM-
Jei. B pesynbprare peaabHO IOCTYIHO 4YenoBeuecTBY MeHee 1% mpecHol Boasl, mmu Beero okomno 0,007%
BCCH Maccel BOAbl Ha mianere. MIMeHHO 5Ta Macca perymsipHO BO30OHOBISCTCS UEpPE3 CCTCCTBCHHBIH
KPYTOBOPOT BOJHBI, T.€. OTHOCHTCS K BO30OHOBISIEMBIM pecypcam, B TOW WM HHOW Mepe AOCTYIHBIM
YEIOBCUYCCTBY.

I'no6anbuble BogHbIe mpo0aembl. Bona obecnieunBacT Tpyu BaKHEHINUE I YeIOBEUECTBA (VHK-
mu: 1) mpoM3BOACTBO MPOAOBOIBCTBUS, 2) MPOHM3BOACTBO SHEPTHH W IPOMBILUICHHOH NPOIYKLUH,
3) OBITOBOC BOXOMOTPEONCHHE W VAOBJICTBOPCHHE CAHHTAPHO-TUTHCHHYECKHX motpeOHocTer. Heyau-
BUTEIBHO, YTO OCCIPELEACHTHBIN POCT MUPOBOH SKOHOMHKH B XX B., AeMOTpadUCCKUI B3PbIB, COMYT-
CTBVIOLICE 3TOMY YBCIHUCHHUE aHTPOMOTCHHOH HArPY3KH Ha KOCHCTEMBI U IPUPOAHBIC BOIHEIC OOBEKTHI
CTaIH MPUIMHOW BO3HUKHOBCHHUS A¢(QULINTA MPSCHOU BOAB BO MHOTHX PETHOHAX MHPA.

[Ipecnas Boma — 3T0 BakHEHIIWE pecypc Ha 3emiie, AeHUUT KOTOPOro B Ompkaiimem Oyayimem
CTaHCT ONPEACTSIOIUM (aKTOPOM Pa3BUTHS HE TONBKO KOHOMHUKH, HO W 4eioBeuecTBa B uenoM. [lpu
3TOM HYENIOBCK, SBISSCH YaCThIO 3KOCHCTEMBI, 3arpsA3Hss OKPYKAIMIVIO CPEAy, JHUIIACT ceOs pecypcoB
MPECHOH MUTHEBOU BOBI CTOIb HEOOXOAMMOM TS CBOETO CYIICCTBOBAHUS, PECYPCHl MPECHOH BOJBI CTa-
HOBATCSl OTHBIHE CTPATCTHYCCKUM MPOXYKTOM HE TOIBKO KH3HEACATCIBHOCTH, HO M CAMOTO CYLICCT-
BOBAHMS 4YeNOBEKa Kak Buaa. [loaToMy nmpupoaHsii pecypc MPecHO BOABI HEOOXOIUMO HOANCPKHUBATH,
TapaHTUPYS 003aNCIBHBIC 3aMPOCH YCTOMIHBOTO (PYHKIMOHUPOBAHMS OHOCHEPBL, YCIYTH €€ SKOCHCTEM
U TexXHOChEPHL, KOTOPbIE 00CSCIICUUBAIOTCA 3a CUCT pecypea npecHoi Boasl. [lockonpky Boaa HeoOxoguMa
U pasmuYHBIX Lenel, GYHKUUH M YCIyr, VOPaBICHHE BOJAHBIMH PECYPCaMH JOJKHO OBITH SKOCHC-
TEMHBIM U MHTCTPUPOBAHHEIM (LICJIOCTHBIM), VIHUTHIBAS KaK CIPOC HAa BOOHBIH PECypce, TAK U YIPO3BI €TO
COXPaHHOCTH OT 3arps3HCHHUS M HCTOLICHMS, B KAa4eCTBE, KaK OOLIEro pecypca ruapocdeprl, Tak U €ro
MPECHON COCTABJISIOLICH.

OO0ecneyeHHOCTh NPECHOH BOAOH SIBIIETCS ONHUM M3 KITIOUYCBBIX BOMPOCOB, CTOSIIMX MEPE] Ueo-
BeuectBoM B XXI Beke. Ceromns B mupe ot aedummra Boael, no manaeiM OOH, ctpagator Gonee aByx
muaapaos denosek. K 2015 rogy mocTosHHYIO € HeXBaTKy OVAET MCHBITHIBATH MOJIOBHHA, a CIIE Yepe3
JCCATh NIET — VK€ JBC TPCTH HACCICHHS IUTAHCTH. Boma CTPEMHTETIBHO CTAHOBUTCS OJHHM H3 CaMbIX
JeumTHEIX mpupoaHEIX pecypcos. OHa npeBparmwiack B TOBap, chOPMHUPOBATICA MEKIYHAPOIHBIN PHIHOK.

Ecmm B XX Beke MHPOBYIO H3BECTHOCTh MONYYHIN BOXOACGHLHTHBIC IKOIOTHUCCKHE KPH3HCHI,
Takue Kak aerpaxauus Apansckoro mops (LlentpansHas Asust) u upesssryaiinas 3acyxa B Caxene (Adpu-
Ka), To HacTynuBiice X XI-¢ CTOMCTHE HA3BAKOT “BEKOM BOHBIX HPOOIeM .
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Pacnpenesnienue npecHoii Bogpl no 3emuomy mwapy. B Eepornie u Asum, rae npoxxusaet 70 % Ha-
CEeNICHUS MHpa, COCpeAOoTOueHO numb 39 % peuHblx BoA. Poccus mo pecypcam MOBEPXHOCTHBIX BOX
3aHUMACT BEAYIIECE MECTO B MHUPE. TONBKO B VHUKAJIbHOM o3¢pe baiikan cocpemoToueHo okoao 1/5 mu-
POBBIX 3aIACOB IPCCHO BOABI 1 Gosee 4/5 3amacos Poccum. TTpu obmem o6beMe 23,6 ThIC. KM B 03epe
€KETOTHO BOCIIPOU3BOAHUTCS OKOI0 60 KM® Pe KO M0 YHCTOTE MPUPOIHOH BOIBI.

[Ipn kpaitHe HEPaBHOMEPHOM PacHPEICICHHM BOJHBIX PECYPCOB HA KOHTHHCHTAX MHUPA B CPEIHEM
HA KOKIOTO UCJIOBCKA B MUPC OPUXOAUTCs mopsgka 7600 M BO30OHOBIACMOIH MPECHON BOJBL B TOJ, HO
310 — He HoJice YeM YCIOBHBIH MOKA3aTelb, MOIC3HBIN A CONMOCTABICHUN. PeanmsHO BO MHOTHX paioHax
Ha YCJIOBEKA MPUXOAWUTCS TOPA3J0 MCHBIIEEC KOIHYECTBO BOIBL, YTO OOYCIOBICHO BOXHO-KIMMATHU-
YECKHMH, B TOM YHCIIE THAPOTCPMHUESCKHUMH, YCIOBHAMH KOHKPETHBRIX PETHOHOB U HX YacTCH.

Maroe koaudecTBO BOABI HA AYINY HACEICHHUS XapaKTCPHO, MPEKAC BCEro, AN apUAHBIX U MOMY-
apuAHBIX paioHOB. BaxkHeiM (akTopoM 00ECIEUCHHOCTH BOAOH CIYXKUT pPaclpelesiCHHE OCAAKOB IO
cezoHaM. Jlaxke B palioHaX MYCCOHHOTO KJIMMATa MPH 3HAYUTCIBHOM KOJTHYCCTBE OCAIAKOB B ICPHOX
JICTHETO MYCCOHA 4YacTO HaOMIOJACTCS OCTpas HEXBATKA BOAB B 3UMHHU NHECPHOA. IDTO XapaKTEPHO,
Hanpumep, ana Unaun, Boctounoi wactu Kuras u apyrux crpas.

Taxum 06pazoM, A1 ApUIHEIX U HNONYAPUAHBIX PETHOHOB, TEPPUTOPHN C MYCCOHHBIM KIHMATOM H
PETHOHOB € BBICOKOH IJIOTHOCTBIO HACCICHHS XapaKTCPHO HAHOOIECEe HHTCHCUBHOE UCTIOb30BAHUE BOIHI,
a CIICAOBATEIBHO HAPYLICHUE BOJHBIX SKOCHCTEM H BBICOKHH YPOBCHB 3arpsI3HCHUS BOIHBEIX 00BEKTOB. B
3THX K€ padoHaX HAOMIOAAFOTCS BBICOKHE MOKA3aTEIH 3a00pa BOABI U3 HCTOYHHUKOB. PAHOHBI C BHICOKUM
VPOBHEM BOJ03a00pa Ha AyIIY HACCICHUS — 3TO TCPPHUTOPHH C BBICOKOU IIOTHOCTBHIO HACEJICHHUS U B 3HA-
YUTCIBHOU CTCTICHU apHIHBIC U MOJIYapHIHbIE TCPPUTOPHH, THOO TCPPUTOPHH ¢ MYCCOHHBIM KIMMATOM.
Nmenno 3xech, mpexkae BCEro, ACHCTBYET MONOKUTEIbHAS 00paTHAs CBA3b, OOYCIOBIUBAOMIAS BO3HHK-
HOBCHHE U YCHJICHHE AC(ULMTA IPSCHOH BOJIEIL.

Benvunnaa B030GHOBISIEMEIX BOAHBIX PECYPCOB B PACUCTE HA AVINY HACCICHHS CHIDKACTCS TIPH POCTE
YHCICHHOCTH U COOTBETCTBCHHO IUIOTHOCTH HACCJCHHS. YEM BHILIC IUIOTHOCTh, TEM MCHBINEC BOABI Ha
JAHHOHW TEPPUTOPHH MPUXOAMTCS Ha omHOro uenoseka. Hambonee xpacHopeunsbic nmpumepsl — EBpomna,
HOxnas u I0ro-Boctounas Azust.

Bogonorpeonenune. Yenoseky HCOOXOAUMO MHHHMYM 2 JIUTPA BOABI CKEAHCBHO A CYIIECTBO-
BaHMS — OWOJOrHMYECKas HOPMA, YTO COCTABIAET OKONO 1 M’/roa. EKEeromHo BCE UENOBEUECTBO HBIHE
HCTIONB3yeT 0k010 5000 KM’ MUTHEBOI BOABL, a 3arpsasnseT B 10 pa3 Gonpime. B mpouecce X03sicTBEHHOM
JCATCIBHOCTH YCJIOBCUCCTBO HUCMONB3YET 3HAYUTEIBHO Oosibine Bogsl — 9000 KM3, BO3Bpalas B IJO-
GanpHyIo ruapocdepy exerogno 2000 kM’ cTOUHBIX BOA [4].

B pacuete Ha nymy HaceacHus (0OIIHE 00bEM BOIBI, MOTPEOIICMOU 3a TO B CTPAHS, OTHSCCHHBIN K
YHCICHHOCTH €€ HACCICHI) — MOKA3aTeib C OUCHb ITHPOKHM JHANa30HOM H3MCHEHHHU N0 CTpaHaM MHUpa:
HauOoJIee BBICOKHC 3HAYCHHUS XAPAKTCPHBI Il CTPAH C HH3KUM VPOBHEM SKOHOMHYCCKOTO Pa3BUTHSL
uckmroucHre coctaBnaior CIIA u Kanmama, rae coxpassercs B OCHOBHOM SKCTCHCHUBHBIH XapakTep
BOJOIIOIB30BAHUS — TIPUPOITHBIC YCIIOBHS TIO3BOIISIOT 310 [3].

[TprmeuaTensHO, 4TO pacIpeACICHUE CTPAH IO BEJIUYUHE VACIHHOTO BOAOHOTPEOICHUS CXOOHO C UX
pachpeiecHHEM M0 MOKA3aTelIo AYLIICBOTO BAIOBOTO HAIMOHAIBHOTO mpoavkrta. OrpoMHbIl 00beM
MOTPEOICHUS BOABI YETIOBCUCCTBOM M OBICTPBIA pocT 3T0ro 00beMa (Tomeko B XX B. BOXONOTPCONCHUE
VBEJIMYUJIOCh B IICCTh pa3 U OONEE YeM BABOC MPEBBICHIO TEMIIBI POCTA HACEICHHA) HE MOBICKIH 32
co00H CXOOHOTO N0 TEMIIaM WM MaciuTadaM BOAOCOCPEKCHUS, PALIMOHATH3ALNH HCIIOIb30BAHHUS BOABI U
pasBuTHs BogocOeperaromux Texuonoruii. M3 Bceit Macchl BOAbI, MOTPEOIICMON B CEIBCKOM XO3SHCTBE,
60% uoeT Ha HEMPOAYKTUBHOC HCTIAPCHHE W BO3BPAINACTCH B PEKH W MOA3CMHEIC BOJBI B BHIC 3arps3-
HECHHOHM BOJBI.

[TorpeOnenue BOABI B ropoaax M MPOMBIIIICHHOCTH TAKXKE KpPalHE HEMPOWU3BOIUTEIbHO. B passu-
BAIOIINXCSA CTPaHaX B PE3yJbTaTe VTCUCK B CHUCTEMAaxX BOJOCHAOXKCHUS, HE3aKOHHBIX MOIKIIOUCHHUN K
3TUM cUCTEMaM U Hed((PEKTHBHOTO UCIOIb30BaHus TepaeTca 10 S0% Boabl, 3a0HUpacMol U3 HCTOYHHUKOB.
Bo MHOTrHX pa3BUTHIX CTpaHAaX STOT HNPOLCHT TAKKE JOCTATOUHO BHICOK.

Homs BozooTOopa M3 MOA3CMHBIX HCTOYHHKOB B 00mEM oOBEME BOA03a00pa COCTABIACT MOPSIKA
10%, mpudeM BO MHOTHX PETHOHAX MHUPA MOA3CMHBIC BOJBI IIHPOKO HCHOIB3YIOTCH KaK IS MHUTHEBOTO
BoaocHaOxeHwust, Tak u opourcHus (Kuraii, Muans, LlentpansHas Asus, CesepHas Adpuka, THXOOKEAH-
ckoe modepexbe Hxuoi Aveprkn, CHIA). Bo Bcex 3TuX cTpaHax X0 MOA3CMHBIX BOJ B OPOLICHUH
71
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BechMa Benuka. B EBpore mutheBOE BOMOCHAOKEHNE HACT B OCHOBHOM 34 CUET MOA3CMHEIX BOJ. MHTEH-
CHBHOE HCIIOJB30BAHUE MOJA3CMHBIX BOA NPHBOIUT K MOHIKCHUIO MX VPOBHA U HEPEIKO YXYILICHHIO
Ka4eCTBa BOJBL, T.C. K UCTOLICHHUIO U JETPaJallii MOA3EMHEIX BOJHBIX 00beKTOB. [laneHue ypoBHs mon-
3eMHBIX BOA Halmromactcs B IokHOW wacTh Bemuxux pasuun B CLHA, B CesepHoit Adpuxe u Ha
bmmxnem Boctoke, Ha Gonpmei yactu tepputopnn Mumun u moutn noscemectno B Kutae. Ilpu atom
CKOPOCTb NIOHIKEHHS YPOBHS MOA3CMHBIX BOJ U3MEPSCTCS METPAMU B 0. JDTO BEACT K HCUCPIAHUIO UX
3aracoB BCICACTBHC HAPYLICHUS OanaHca MEKAY MOMOTHEHHEM U BOI03a00POM MOA3CMHEIX BOJ.

Hedunut npecHoii Bogsl. B Hacrodmee Bpems ruapocdepa oxpaueHa HEBUIAHHBIMH MO CKOPOCTH U
pasMepaM mnpeoOpa3oBaHHAMH, CBS3AHHBIMH € TECXHHYCCKOH JEATECIBHOCTBIO YEIOBEKA: CHKCTOJHO
ucnonszyercsa okoao 5000 kv® Bogpl, a 3arpsasusercsa B 10 pa3 Gonpme. B nponecce xo3siicTBeHHOM nes-
TCAPHOCTH YSI0BEUCCTBO MCIIOB3YET 3HAYUTEIBHO 0OJIbine BoAbl — 9000 KM3, BO3BpaIlas B IJI00ANTBHY O
ruapocdepy exeroguo 2000 kM’ crounbix BoA [4]. HeyAMBHTENBHO, YTO MPAKTHUECKH BCE PEKH MHPA,
03cpa, 3aMKHYThIC MOPS, MPUOPEIKHBIC BOBL, & TAKXKE BEPXHHUE TOPH30HTHI MOA3CMHBIX BOJ B TOW HIIH
VHOM CTETEHH 3arpsA3HEHBI: MO HEKOTOPHIM TAHHBIM 3arpsA3HEHH! 10 17 THIC. KM’ BOJBI, 4TO COCTABIISET
MOJIOBUHY €€ JOCTYITHOTO JJIsl KCIIOIb30BaHus oObema [ 1].

Hcnonp3oBanue BOABI BEACT B MEPBYIO OUYCPEAb K €€ 3arpsA3HCHHIO. MPOU3BOJACTBO MPAKTHUCCKH
Tr000r0 BUAA MPOIYVKLUUH BKITIOYACT TPAH3HUT BOIBI UCPE3 TCXHHUCCKHEC CHCTEMBI M BKIIOUCHHE B HEC
BEChbMa Pa3HOOOpasHeIX BemecTB. MIMEHHO 3arpssHeHHE BOOHBIX OOBEKTOB B HACTOAIIEE BPEMS CITYIKUT
OCHOBHOU MPUYUHON AShHULIUTA BOIHI.

Ho ne tombko st10. Ceroans cembckoe X03s4HcTBO MO AaHHBIM Bcemmproro 6anka notpedmser 70%
MHPOBOH NMPECHOHW BOJBI, NMPH 3TOM OONbIIAs €€ YacTh HCIOIB3YETCS HE TOMBKO BIYCTYIO, HO W CIO-
cobcTByeT 3acoieHuio nous. CneaoBaTenbHO, HEOOXoaUMO Ooliee Pa3yMHO HCMOIB30BATh BOAY, IO-
CKONTBKY BOJA, WCTIONB3YeMas B CEIbCKOM XO3MKMCTBE, AAaCT, KPOME VKa3aHHOTO HeraTtusa, cwme u 25%
BBIOPOCOB MAPHHUKOBBIX IA30B, UYTO CIIOCOOCTBYET KIUMATHICCKAM H3MCHEHHUSIM.

CeepxnoTpeOicHIE BOABI (KaK MOBESPXHOCTHBIX, TaK M MOJ3CMHBIX) BEACT K HU3MCHCHHIO PCKHMA
BOJHBIX OOBCKTOB B PE3yIbTaTe NMPeoOpa3oBaHHs CCTCCTBECHHBIX 3KOCHCTEM Ha BOJOCOOPAx, B 30HAX
MUTAHUS TOA3CMHBIX BOJ H CTPOHUTENBCTBA PA3HOOOPA3HBIX THAPOTCXHUICCKUX COOPYKEHHUH B MpEaeiax
camMux BOIHBIX 00BeKkTOB. Beemuphas komuccust mo Boae (World Commission on Water) koHcTaru-
poBana, 4To 0oJIee MONOBHHBI KPYIHBIX PEK MHPA «CePbe3HO UCTOULeHBI U 3aSPSI3HEHbI, 0eepaoupyiom i
OMPAGIAIOM OKPYACATOWUE UX IKOCUCTIEMBI, YEPOICAS 300POGBIO 1l HCUIHEODCCNeYCHUTO 3a6UCAIec0 O
HUux Hacenenus [6].

Oboctpenue pedunnTa MPecHONW BOIBI CTAIO OJHOH M3 IaBHEIX HpobieM Oyaymero. B mocnanmu
o cayuaro Beemuproro mus okpyxaromeit cpeas B 2003 r. Tenepanbusiit cexperaps OOH Kodu Anan
3AABUIL «/[6q MUIIUAPOA Hel06ex OMYAAHHO HYHCOAIOMCs 6 npecHoli 6ooe». bonee Toro, eie ABa MHI-
auapia YeIOBEK MEPHOJHYCCKH CTATKHBATHCh ¢ aeduuntoM Boxel. Ilo onmenkam BceemupHoro Oanka
CYLICCTBCHHOC M3MCHCHHC CHUTyauuu B Ompkaiimue 50 jer He mpousoiiger: k cepeanne XXI Beka yike
40% naceneHus 3emnd OyaeT HCOBITHIBATH AcGuuUT BOAbl, a 20% — Cephe3HO CTpPajaTh OT HETO. JTOT
MPOTHO3 HE YYHTHIBACT INOOATBHBIX H3MCHCHHU KinmMara (YMEHBLICHHE OCAIKOB, VBEIHUUCHHE HCIIA-
PCHUS, HHTCHCHBHOC TasHHUE JICTHUKOB [7]), KoTOpBIE, ¢ OOMBIION AOICH BEPOATHOCTH, MOTYT JIUIIb VCV-
ryouts cutyarpo. K 2050 roay MHOrUM cTpaHaM NPUACTCS HMIOPTUPOBATE BOLY.

Takum oOpazom, clIeayeT TOBOPHTh O HAJBUTAIOLICMCS TIJI00aIbHOM KPU3UCE MPECHOH BOJIHIL,
MOCKOJIBKY TIPECHAs BOAA ABISACTCS OTPAHUUCHHBIM MPUPOIHBIM pecypcoM, GOPMHUPYIOIUMCS B IPOLIECCE
CCTCCTBCHHOI'O THAPOJIOTHYECKOTO LHKIA — KPYrOBOPOTA BOABI B HPHUPOJC, B CPCAHEIOAOBOM paspe3e
koToporo (popmupyercs PUKCHPOBAHHBIH 00BEM BOIBI. DTOT OOBEM HE MOXKET OBITh VBEIHYCH YCIO-
BCKOM, OJHAKO OH MOJKET OBITh, KaK 3TO 3aYacTyIO0 M MPOHMCXOAWT, COKPAIICH B PE3VJIbTaTe aHTPOIO-
TCHHOTO 3arpsI3HCHUS JTOKATBHOTO, PETHOHATIBHOTO U II100aIbHOTO VPOBHIL.

BbanancoBoe ypapHeHHe 3arpsi3HeHHsI — HCTOLIEHHS pecypca npecHoii Boabl. CornacHo 3K0noru-
yeckomy npuHumny (Principle No 1 — “Ecological”) y6nunckoit MexnyHapoanoit konpepenipm OOH

3 BeceMUpHBII JIeHb OKDYSKAFOIIeH cpejipl IPOBO3IIAleH Ha 27-i ceccru 'enepanbHoit Accambirern OOH B CTOKrolnbMe
(Pesomrormst No A/RES/2994, XX VII, ot 15 mexabpst 1972 roga). Ha sToft ceccrm Ghlna co3faHa HOBasl OpPraHU3alisl B CHCTEME
OOH - IOHEII (IIporpamma OOH no okpykarorieii cpesie). Umenno mox sruzoit FOHEIL exeroHo otMmevaercst BeeMupHbIit
JIeHb OKPY KafoIleH cpejipl.




ISSN 2224-5278 Cepus ceonoeuu u mexnudeckux Hayx. Ne 1. 2016

MO0 BOAHBIM pecypcam u okpysxkaroieit cpeae (1992 r.) «llpecnaa eoda saeigemcs O0ZPAHUYEHHBIM U
VAZGUMBIM PECYPCOM, UMEIOUWUM CYIeCMEeHHOe 3HAYeHIe, Ol 0DeCneueHlsl JHCU3HY, PA3GUMUL U OKPY-
arcarouyedi cpednry 8.

10 caenyeT u3 Toro (pakTa, YTO B PE3YIBTATE IMOOGATBHOTO THAPOIOTHICCKOTO LIUKIA B CPEIHEMHO-
rojeTHeM paspese ruapochepa obnagaet (PUKCHPOBAHHBIM OOBEMOM BOJBI, KOTOPBIH HE MOKET OBITH
n3MeHeH. OHAKO B YCIOBHAX HAPACTAIOIIETO II00aTbHOrO MOTCIVICHHUS KIMMATA M aHTPOMIOLICHTPH3MA
pecypc MPecHOH BOIBI ucmouaemes B pe3yIbTaTe HAPACTAIOIIETO TEXHOTCHHOTO 3aepsasnenus. Caeaosa-
TENBHO 3amachl MPECHOH BOABI rHApocdepbl — NPHPOIHBINA Pecypc, KOTOPBIH HCOOXOAUMO OXPAHATH OT
3GePSA3HEHUS. U UCTHOWeHUS.

Ucromenue pecypca mpecHOW BOABI MMEET ABOHCTBEHHYIO HPUPOXY, CBI3AHHYIO, BO-TICPBBIX, C
WHTCHCUBHUM TASHUEM JICTHAKOB TOPHBIX CTPAH B YCIOBHAX INTOOANBHOTO MOTEINICHHUS [7], BO-BTOPBIX, C
rIo0aIbHAM 3arps3HCHHUEM 3KOCHUCTeM U ruapochepsr B meaom. CiaenosareabHo, Gopmyauposka [lyo-
JMHCKOTO DSKOJOTHYECKOTO MNPUHIMIA NO/DKHA OBITh yTOuHeHa: «[Ipecmas eoda— HeobXoOumwiil Ons
obecneyenus JCUZHU, DAGUMUS U OKPYHCAIOWell Cpedbl pecype CMAHOSUMCS VAZGUMBIM U YMeHb-
UWATOUUMCS. PeCYPCOM NO NPUYUHE AHMPONO2EHHO20 3A2PA3HEHIUS 2UOPOCepbl.

COOTHOIICHHUE MPeCHOT U 3a2PA3HEHHOT BOBI ONIPSACINTCS OATaHCOBBIM YPABHECHHUCM

Oi=0)= OO e + OF) 2., (D)

rae Oy -0y — IEPBOHAYANBHBIH (IO HACTYILICHHUS aHTPONOLICHTPHICCKOH 3MOXU B HCTOPHUHU 3KOChEpH!, MO0
70 HAYATA AKTUBHOM (haskl TeXHOTeHe3a') oOBEM MPECHOH cocTaBIMOmei ruapochepsl (rmodaTbHOrO
Au00 peruoHATBHOTO YPOBHS), (N(0)m, O(f);; — 0OBEMBI TPECHON W 3arpsA3HCHHOW BOABI Kak (DyHKIIUH
BPCMECHH AHTPONIOLICHTPU3MA, THOO AKTHBHOTO TCXHOICHE3d, COOTBETCTBCHHO, HAXOJAIIMECSH, IPH
Q=) = const, B B3aHMHO 0OPaTHOM COOTHOIICHHH.

Beime npuseacHHOE GanaHCOBOC YPABHCHHE MMCHYETCS KAK «YPAGHEHUE 3ACPSI3HeHUs — Kayecm-
BEHHO20 UCMOUJEHUS Pecypcd NPecHOtl 600bl cuOpocgepsl 2100AIbHOZ0 1L PeCUOHANBHO20 MACUMABA» 1
OTPaXkAET YCIOBHE HEMPEPHIBHOCTH B KAUCCTBE JOKATBHOM (OPMBI 3aKOHA COXPAHCHHS KOMIIOHEHTOB
H30HUPOBAHHON CHCTEMBI, COTTACHO KOTOPOMY, B YaCTHOCTH, Macca TUAPOC(EPhl COXPAHICTCS IMPH BCEX
HPUPOIHO-TEXHOTCHHBIX NPOLIECCAX B HEU KaK 3aKPBITOH CHCTEME.

Ha pernonansHOM YpOBHE MPOTPECCUPYIOLICE 3AepPA3HEHUE U KAYeCMBEHHOe UCTOWeHUe PECYPCOB
MPECHBIX BOJ KOHTPOIHPYETCS, BO-TICPBBIX, KOMIUICKCOM BHEIIHHX (PAKTOPOB — M3MECHCHHEM KIIUMATa U
HECOTTIACOBAHHOCTHIO MEXKTOCYJAPCTBCHHBIX OTHOIICHHUH MO KOJWYCCTBY W KaYCCTBY TPAHCTPAHHUIHBIX
BOJHBIX PECYPCOB, BO-BTOPBIX, KOMITJICKCOM BHYTPCHHUX (PAKTOPOB — HCIIOIb30BAHUEM BOJO3ATPATHEIX U
«TPSIBHBIX» TEXHONOTHH BO BCEX NPHOPHTCTHO-AKTYATBHBIX HAMPABICHUAX HCIOIB30BAHUA BOJHBIX
PECYPCOB, B TOM YHCIEC PECYPCOB MOA3CMHBIX BOJ, B 9KOHOMHKE U COLMAIBHOH cdepe: X039HCTBEHHO-
MUTHEBOM U IPOHU3BOACTBCHHO-TCXHHUCCKOM BOJOCHAOKCHUH, CENBCKOM XO3MHUCTBE, BKJIIOUYAA OpO-
MIAEMOE 3eMJICACITHE U OOBOIHCHHE MACTOMI.

Haubonee cymecTBeHHO Ha PErHOHAIBPHOM VPOBHE OSKCIUIAYTALMOHHOC HCTOLICHHE PECYPCOB
MOJ3EMHBIX BOJ, 00YCIOBICHHOEC AUCOATAHCOM MEKAY 00BbEMaMH BOCIOJTHCHHS SCTECTBCHHBIX PECYPCOB
MOJ3CMHBIX BOA W SKCIUTYATAMOHHOTO WX HW3BJICUCHUUS, COMPOBOMKIAIOINCCCS CHIDKCHHEM IBE30- H
VypoBHEH ¢ 00pa3oBaHHEM OOLIMPHEIX ACHPECCHOHHBIX BOPOHOK (ACTIPECCHH B YPOBCHHOH MOBEPXHOCTH
MOJ3EMHBIX BOJ), OCYIICHUEM 30HBI a3palMH M MOCIECAYIOIMUMHI HETATUBHBIMU 3KOCHCTEMHBIMHU NPOLICC-
caMH, MPUYEM CICAYET Pa3iHvaTh PEryIHPyeMOe — HA MECTOPOIKICHUAX (MIPEUMYIIECCTBCHHO IPYIIIOBBIX
BOJ03200POB MOA3CMHBIX BOX), U HE PEryIHPYEMOE — HA Y4YaCTKaX CAaMOH3IHBA, MPECUMYLICCTBCHHO
OJUHOYHBEIX CKBXKHH, 3KCILIYaTaCIHOHHOE HCTOIICHHE PECYPCOB OA3CMHEIX BOJ.

* CoBpeMEHHEII YeTOBEK BOHIK Goee COPOKa THICSM JeT Ha3aj, HO 3aTPI3HATh IPUPOIY OH CTAN Topaso Ho3Ke — OKONO
IISITH THICSYb JIET Ha3a/T,

> IuddeperimansHasg GopMa OOIIEro ypaBHEHHS HENPEPBIBHOCTH UMeeT BUA dp/dt + V-j = o, Tie p = p(x,p,z,f) — IIoT-
HOCTh JKHJIKOCTH (Taza), j = pv — IUIOTHOCTh IOTOKA KUAKOCTH, V = V(x.,).z,1) — BEKTOP CKOPOCTH >KHJIKOCTH (ra3a) B TOUKE C
KOOp/MHaTaMu (x,,z,f) B MOMEHT BpeMeHH f , V — JquBepreHimsl, ¢ — podasiieHue (G > 0, «MCTOYHUKWY ) WIH yaaneHue (6 < 0,
«CTOKW») ¢ Ha eMHAITY 00hEMa B €/[MHUITY BpeMeHHU. Ecii ¢ — coXpaHstoniascst BeIMUrHa, KOTopasi He MOKeT ObITh Co3/[aHa WX
VHUYTOKEHA (HallpuMep, SHeprus), Torya ¢ = 0, ¥ ypaBHEHHE HEIPEPHIBHOCTH [IPUHUMAET BUJ[ Y PaBHEHMUS, BRIPAKAIOIIETr0 3aKOH
COXpaHeHusI Macchl Op/ot + V-j = 0.
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banancoBoe ypaBHEHHE 3arpsA3HEHHsS — HCTOLICHHS pecypca MPECHOW BOABI rUapocdepsl rio-
0aTIbHOTO VPOBHS TAKXKE AKTYaTbHO W HA PETHOHAIBHOM VPOBHE, MOCKOJIBKY OTPAKACT 3aKOH COXPAHCHHS
B YCIOBHAX HCU3MCHHOCTH 00beMa ruapocdeprl MPH BCEX MPUPOAHO-TCXHOTCHHEIX MPOLIECCaX B HEH Kak
KBa3H3aKPHITOU TEPMOANHAMHICCKOM CHCTEME.

PaccMoTpeHre Ha pEervoHamTbHOM YPOBHE MPOTPECCUPYIOLIECTO 3ACPA3HEHUS, KaK KAYECMECHHO2O0
ucmoujenus PecypcoB MPECHBIX BOJA, KOHTPOIUPYEMOTO, HE TOJNBKO KOMILICKCOM BHCLIHHX (HaKTOPOB —
W3MCHCHHEM KJIMMATa U HECOITACOBAHHOCTBIO MEKIOCYAAPCTBCHHBIX OTHOLICHHN MO KOJTHYCCTBY H
Ka4eCTBY TPAHCTPAHUYHEIX BOAHBIX PECYPCOB, HO M BHYTPCHHUX (DAKTOPOB — HCMOIB30BAHUEM BOJO3a-
TPATHBIX U «TPA3HBIX» TEXHOIOTHH BO BCEX MPHOPHUTETHO-AKTYATBHBIX HANPABICHUAX HCIOIb30BAHHUSI
BOJHBIX PECYPCOB, B T.4. PECYPCOB MOA3CMHEIX BOJ, B 9KOHOMHKE H COLUAIBHOU cepe: X034HCTBEHHO-
MHUTHEBOM M MPOU3BOACTBCHHO-TCXHHYCCKOM BOJOCHAOKCHHMH, CCIBCKOM  XO3SHMCTBE, BKIIOYAS
OpOIIACMOC 3EMJICACTUE U OOBOJHCHHUC MACTOMII,

Boanpie pecypcel mo00oro rocyaapcrsa B YCIOBHAX BHYTPCHHEH OrPaHHYCHHOCTH W BHCINHEH
VA3BUMOCTH PacCMATPHBACTCS KAaK KOMIIOHCHT HALIMOHANBHOU 06E30IIaCHOCTH, MOCKOIBKY MPECHAs BOAA —
BXKHCHIIUH OPHPOTHBINA pecypc, 063 KOTOPOro HEBO3MOXKHA HHKAKas ACATCIBHOCTh YCIOBCKA, a C
JPYyrod CTOPOHBI, BOJAQ — HEOTHEMJIEMA YaCTh (SKOCHCTCMHBIM KOMIIOHCHT) BCCH MPUPOABI U TJIABHBIN
KOMIIOHCHT OKPY>KAIOIIECH Cpeabl.

Mepsi no npeoaosieHHr0 rji00aabHOro aAeduiura Boabl. COBPEMCHHBIC PETHOHAIBHBIC 3KOJIOTH-
YECKHE MPOOIEMBI, OT IMOOANBHBIX - 10 JTOKATBHBIX, CBA3aHBL, MPEKAC BCETO, C AKTUBHBIM, HAPACTAOLIUM
W3 roJa B O B3aMMOJCHCTBHEM 4YEIOBCKA C MPUPOJHOU CPEAOH, MPHOOPETAIOIIMM B HACTYIHBLICM
TBICSYCTICTUH YEPTHl [NIOOANBHOTO TEXHOTCHHOIO MpOoLEcca € MPUCYINUMH eMy (PYHAAMCHTAIBHBIMH
SKOJIOTHYCCKUMH 3aKOHOMEPHOCTAMH H NPOOIEMaMH SKOJOTHUCCKOW HECTaOMIBHOCTH, TPEOVIOIIHMH
CBOCTO Pa3pelICHUS HAa BCEX PAHrax M YPOBHIX OPTaHM3AMH SKOCHCTEM, OCHOBHOU XapaKTCPHUCTHKOH
KOTOPBIX SBJSICTCS HATUYNEC OTHOCHTCIBHO 3aMKHYTHIX, CTAOUIBHEIX B MPOCTPAHCTBE M BPEMCHH MOTOKOB
BCILICCTBA M DHCPTHH MEXAy OHOTHYECKON M abHOTHYCCKOHM HacTAMH 3KOCHCTEM, BaKHEHIIEe, ompe-
JCISIOIIEE MECTO B KOTOPBIX 3aHMMAcT ruapocdepa, Kak Ha3eMHas, Tak U noa3eMHas ee yactu. [Ipu atom
B3aUMOJEUCTBUE YEIOBEUECCTBA C OKPYKAIOIIEH CpeaoH, Kak U MPEKAe BO BCEH €ro UCTOPHUH, OCTAIOTCA
AHTPOMOLICHTPHYCCKUMH.

Havanom TpyaHOro nyTH Mmoncka B3aMMONPHEMIIEMBIX PELICHUN W OOBCANHCHHS YCHINH MHUPOBOTO
coolIecTBa B Pa3pelICHUH TI00anbHBIX KOJIOrHYeckux npobieMm sasunack Kondepenmms OOH mo
oKpyxaroieii cpeae u passutuio (Puo-ae-XKaunetipo, 1992r), mpunssmas “Tlosectky aus Ha XXI Bex”, B
kagectBe Bcemmproro Ilmama JlelicTsuil, mpeaycMaTpHUBAOINYIO ONTHMANBHOE COYECTAHHE JKOHO-
MHUYCCKHUX HHTEPECOB OOIICCTBA C SKOJOTHUCCKOW OC30MACHOCTBIO OKPYIKAOLICH Cpeabl, CHOCOOHOES
00ECTICUHTE KAUECTBO JKU3HU U YCTOHUHBOE pa3BUTHE [9].

[Mocnennee mBagmaTuneTHEe BOAA CTajda MPEAMETOM AMCKYCCHH Ha BCEX KPYIHCHIIUX MEXKAyHA-
poxubix opymax: Kondepenuus OOH no BoxueiM pecypcam B Map-gens-Ilnara, Aprentuna, 1977 r.
(Hauano rnoba’dbHBIM MEPONPHATHSAM MO BOAHBIM pecypcam), JyOnmHckas MexayHaponHas KoHbe-
permus OOH mo BoxHbIM pecypcam u okpyzkaromen cpeae (1992 r.); Koudepenuus mo oxpyxkaromei
cpeae u passuturo, Puo-ge-Kauneiipo (1992 r.); zacenanue I'enepanphoit Accambien OOH «Puo+5»;
Cammur Treicsuenerns; BceMupHBIA CaMMUT O YCTOHIUBOMY pa3BUTHIO «Pro+10».

OnHako BCE MPEINPUHATHIC 1O CHX HOP MEPB HEAOCTATOUHEL U pobneMy AcduiuTa MpecHOH BOIBI
otHOAb He pewaroT. [lo mporaozam OOH B Omwkaiimume 10 Jer cnexyer oxuaaTh COKpameHns oobemMa
pecypca mpecHOH BOABI B MUPE B PacucTe Ha AVINY HACEICHHUS Ha YCTBCPTh — B FOAOBOM HCUHMCIICHUH, C
3 thIC. 70 2,3 THIC. M [5,10], 2 06mmit 06BeM noTpebaeHus MpecHOi Boasl k 2025 . BospacteT Ha 40% B
cpasrennu ¢ 2004 . K 2050 r. MHOTHM CTpaHaM MPUAETCS HMIOPTHPOBATH IPECHYIO BOAY .

B cBs3u ¢ mporpeccHpyroIUM TCXHOTCHHBIM 3arpsS3HCHHECM HCTOYHHKOB MPECHOM BOJABIL, POCTOM
HACEJICHUS U OCBOCHHUEM HOBBIX TCPPHUTOPHI BCTACT 3aJa4a HCKYCCTBCHHOTO MOIYUICHHUS MPSCHOU BOABI,
MyTEM: OIIPECHEHU MOPCKOM BOJBI 3a CUET COJIHEUHOM SHEPTUH; HCKYCCTBEHHOM KOHACHCAIIMU BOASHBIX
MApOB U3 BO3AYXa B aKKYMYIATOPaxX XOI0Ja.

° B ycmoBusax 0GOCTPEHIE BOTHBIX IIPOGTIEM B MHPE H ¢ YUETOM PONH HPECHOH BOABI KAK CTPATErMUECKOTO HPUPOIHOTO
pecypea 2003 roj 601 00BsBIIeH OOH MexxyHapoJHBIM ToI0M IpecHOU Bojpl, a 2005-2015 rr. — MexXayHapoHbIM JeCsITh-
nerueM JeticTuit « Boma st »xusamy ~ (International Decade for Action “Water for Life™).
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Bmecre ¢ Tem, ¢ APEBHUX BPEMEH M3BECTHBI CCTCCTBCHHBIC KOHIACHCALIMOHHBIC MPOLICCCH B MEIIEPax
MPUOPEIKHBIX MOPCKHUX TCPPUTOPHH, CO3JAFOIIUEC OTPOMHEIC MPHUPOAHBIC 3aIachkl MPECHOH BOABI B NPH-
MOPCKHUX palioHax psiia CTpaH.

Boano-3xonoruyeckue npobaembl Kazaxcrana. PacromoracMele BOAHBIC pecypcsl pecmyOmH-
KH COCTABIISIIOT 524 kA, B T.4.. €CTCCTBCHHBIC BOZOCMBI (BKirouas Kacruit m Apan) — 190, rogosoii cTok
pek — 101, Bogoxpanmmmmma — 95, nexanku — 80, moa3eMHBIC BOABI — 58,

YcuneHue TEXHOTCHHOTO BMCIIATE/ILCTBA B CCTCCTBCHHBIH PEKUM (PYHKIHOHUPOBAHHUS THAPOTEO-
SKOJIOTHUECKUX TPOLIECCOB U CHCTEM MPHBEIO K TOMY, YTO B psjge pernoHos KazaxcraHa TEXHOTCHHBIE
(hakTOpBl CTAHOBATCA COU3MCPHMBIMH HIH JAaKe NPCBBILAIOT CSCTCCTBCHHBIC. JTH IMPOLECCH COIPO-
BOJKAAIOTCSl HCCYLICHHUEM, 3aCONCHUCM W ONYCTHIHUBAHHUEM TEPPUTOpPHUH, rmyOOKOH Aerpajanuei ux
akocucteM. Takas cuTyamys CTaBUT IEPE] THAPOTEOIIOTHIECKOW HAYKOH M MPAKTHKON COBEPIICHHO HO-
BBIC 33Ja4l U TPOONEH.. DTH MPOOIEMBbI JEKAT B 0OJACTH JOJATOBPEMECHHOI'O MPOTHO3a W3MCHCHHS
COCTOSIHUSI THAPOTCOIKONOTHYCCKUX MPOLIECCOB M CHCTEM IOA BO3ACHCTBHEM TEXHOICHE3a, MPOTHO3a
BPEMEHH H MECTa TPOSIBICHHUS HETATHBHBIX MOCICACTBUH TCXHOTCHE3a HA MOI3EMHVIO ruapochepy u
HCOOXOJUMOCTH VIIPABICHUS 3THMH BO3ACHUCTBHAMH € VUCTOM COXPAHCHHS ONTHMAIBHOTO PEKHAMA
(OVHKLIMOHUPOBAHUS U IKCILTYATALIMH BOAHBIX PECYPCOB HEAP HA OCHOBE 3KOCHCTEMHOTO MOJXO0A.

ItH npobreMbl UMCIOT Pa3IMYHOE MPOUCXOKACHUE M PA3MUYHYIO CTETICHb OCTpoThl. OnpenencHue
COBPEMEHHOT'O 3KOIOTHYECKOrO COCTOSHHUS MPUPOIHBIX KoMITIekcoB PecnyOnmuku Kazaxcran saBnsetcs
akTyanpHCHIIEH 3amaucii u corigacHo Peectpa skojormueckux mnpobmem Kazaxcrana BKITIOYACT:
rJ100aTbHbBIC, HALIMOHATBHBIC U TOKATBHEIC.

K uncny rnobanpHBIX 3KOTOTHUECKUX MPOOIEM OTHOCATCH M3MCHEHHE KIMMATA, OIYCTHIHUBAHHUC U
JeTpafanmst 3¢MeIb, COKPAIICHUS OHOPa3sHOOOpa3Hsl.

Harmmonaneueivu skonoruueckumu mpodnemamu PK sBagroTes: ocyiieHue akBatopun ApanbCcKoro
Mops, Hanuune CeMHNanaTHHCKOTO UCHBITATEIBHOIO MOMHIOHA, a Takke npobmema Mne-bankarckoro
Gacceiina.

JlokanmeHbie 3k0n0rHucckue npodaemsl PK Hanbonee pazHooOpasHbl — 3TO BO3ACHCTBUC HA MOPCKHE
U TIPHUOPEIKHEIC SKOCHCTEMBl HHTCHCHBHOIO OCBOCHHS pecypcos wmenbda Kacmuiickoro Mops u 3arpss-
HCHHE OKPYIKAIOIICH Cpeapl B paiioHax HedTeJo0bun, BO3ACHCTBHE MOIHUTOHOB BOCHHO-KOCMHYCCKOTO H
HCTBITATCIEHOIO KOMIUICKCOB;, 3arpsS3HCHHE BOAHBIX pecypcoB pTyThio (p. Eptnc v ropoaa IlaBnoxap,
p. Hypa), noBepXHOCTHEIX BOJ W JOHHBIX OTAOkKCHHUH, p. Mnek OopoM M XpomoM; 3arps3HECHHE IMpo-
M3BOJCTBCHHBIMU OTXOJaMH LBETHOM MeTtamnypruu (r.Ycre-KameHoropek), zarpssHeHHE OT XBOCTO-
XPaHUIUL] TOPHOPYAHOU MPOMBIIIICHHOCTH U YPAHOBBIX PYAHUKOB; 3arpSI3HCHHE OT OBITOBBIX OTXOJOB
TOPOJIOB; COKPAIICHHE OHOPAa3HOOOPA3Hl; TPAHCTPAHHYHBIC KOIOTUICCKUE TPOOICMEL.

[To manHEIM CITy>KOBl MOHUTOPHHTA MOJA3CMHBIX BOJ HA TCPPUTOPHH PECIYOIMKH BBISIBICHO CBBIIIE
TBICSYHM MOTCHIMANBHBIX HCTOYHHKOB 3arpsa3HCHUs NoaseMHbIX Bon. Hambonpinee xomuuecTBo HCTOU-
HHKOB 3arps3HCHHS MOA3CMHBIX BOX BHIABICHO B AnmmaruHcko, Kaparanmumnckoni, HOxno-Kazaxcran-
ckoii, Ceepo-Kazaxcranckoii u Bocrouno-Kazaxcranckoit o0aactsx.

BuisiBnCHHBIC YUACTKH 3arps3HSIOMIMX BEINECTB XApPaKTCPHU3VIOTCS HETHIPMS KIacCaMH OMAaCHOCTH
3arpsI3HCHHS TOA3CMHEIX BOX. YPE3BBIYAHHO-OMACHBIM (PTYTh, OCPHIUNIL); BBICOKOOMIACHBIM (CBHHEL,
KaaMUH, aTIOMUHUM, KPEMHUH, KOOAIbT, MBILIbSIK, OCH30/, [MAHUIBI, HUTPUTHI), OMACHBIM (HUTPATHI,
aMMHUaK, JKeJIe30, MapraHel, HUKE/Ib, XPOM, [IMHK, ME/b, MCTaH, BaHaaul, pochaTsl, alieToH, XJI0pOCH30I,
murpobenzon, CIIAB w ap.); yMepeHHoomacHbIM (XJIOpHIBI, Cyibdarbl, (EHOMBI, HEPTECIPOIYKTHI,
TOJIYOJ1, MECTHIUBI, OpoM, TOp, OOpP, OKUCIICMOCTD | Ap.).

B wmemom, mo Kazaxcrany oTmewaercs Takke IUIOIIATHOC 3arpsA3HCHHC MOA3CMHBIX BOA HedTe-
MPOAYKTAMH Ha TCPPUTOPHAX MPAKTHYECKH BCEX HEPTErazodoObIBAIOIINX KOMILICKCOB, 4 TAKXKE PaIHo-
HykauaamMi. OCHOBHBIC OPEOJbl TCXHOTCHHOTO PAaTHOAKTHBHOTO 3arpsi3HCHHS MOA3CMHBIX BOJ OTME-
yarorcs Ha CeMHUNaIaTHHCKOM SACPHOM IOJUTOHE U B 30HE €r0 BIMSHUS, B MECTAaX MPOBCICHUS MUPHBIX
SOCPHBIX B3PBIBOB (B TOM YHCIEC Tak HasbiBacMbIll «Asrupckuii cnen» B CesepHom [lpuxacmum), Ha
VUACTKAX 3aXOPOHCHUS M CKIAAUPOBAHMS PAJAHOAKTUBHEIX OTX0A0B (Ha Tepputopusx Kokmerayckoro,
Kenrup-Axbaxatickoro u Yuranak-AKCYEKCKOr0 ropHOZOOBIBAOINUX KOMILICKCOB), B palioHax paspa-
0aTeIBaCMBIX VPAaHOBBIX MECTOPOXICHHM, OCOOCHHO METOAOM THOA3CMHOIO BBIINCITAYMBAHHS (HA
teppuropun Lly-Capbicyckoro ropHOIOOBIBAIOIIETO KOMIUIEKCA — Pa3padaThIBACMbIC MECTOPOKACHUS:
VBanac, Kag-xyran, Metaky Ayk 1 MOWHKY M.
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Haubonee xpymHele ouarn zarpsasHeHHs HaOIIOJAIOTCS BOIHM3M MPECANPUATHH, COPACHIBAIOIIMX
MPOMBIIIICHHBIE OTXOABl U CTOYHBIC BOABI HA 3CMHYIO TMOBEPXHOCTh WM B PEUYHVIO CeTh O3 mpen-
BapHUTCIBHOU MX OunCTKH. K TakumM oObekTamM OTHOCHTCS OOIBIIMHCTBO TOPHOAOOBIBAIOIIUX IPEI-
MPUSATHHA, OTACTBHBIC MPOMBILITICHHbBIC PEANPUATHSI U TOPOICKUE arlIOMEPAIliK ¢ HCHAACKHON CHCTEMOU
OYKCTKH MPOMBIIIJICHHBIX H OBITOBBIX CTOKOB WK O¢3 Hee. BOMM3M Takux 3arpsS3HUTEICH HAOIIOJAI0TCS
KPVITHBIE OPCOJNBI 3arpsa3HCHUS NMOA3CMHBIX BOJ, MPUBOISAINNX K BEIXOAY U3 CTPOs LEIBIX BOA03a00pPOB
MOJ3CMHBIX BOJ WM UX V4acTKOB. [IpHMEpoM MOTYT CIVKHTh HEKOTOPBIE BOJ03a00PHI XO3SHCTBEHHO-
MUTHEBOr0 HazHaucHUs ropoaoB AxrtoGe, Temupray, Kaparanger, lemonauxu, JlennHoropcka u ap.
Haubomneinee Bo3acHcTBHE HAa TMOA3CMHBIC BOJBl OKA3bIBAIOT TOPHOPYIHBIC M MPOMBILIICHHBIC NPEI-
npustua Kaparanausackoit, Bocrouno-Kazaxcranckoit 1 AKTIOOHHCKOM 00nacTeH.

Hapsaay ¢ xpynHBIMH 3arps3HUTEISMHA OTMEYACTCS LIMPOKAS CETh MEIKUX MPCINPUATHH, MPCUMY-
IICCTBCHHO CENNBbCKOXO3SMMCTBCHHOTO HAnpaBieHUs ((epMBl KPYIHOTO pOraTroro CKOTa, CBHHO(EPMSI,
nrune hadbpuky) ¥ NPEAIPHATHH JIETKOH MPOMBILIICHHOCTH, MEPepabaThBAIOIIHNX CETbCKOXO3SHCTBCHHBIC
MPOAYKTHI (MSICOKOMOWHATHI, MOJIOKO3aBOJbI, MAaCIO0OWHH H 1mp.). 3Aech MaciuTaObl 3arps3HCHHUS
MOJ3EMHBIX BOJ CPAaBHUTCIBHO HEOOBINHE, HO, TEM HE MCHEE, OHH MPHUBOMAT K YXYAIICHHIO KaueCTBA
MOJ3CMHBIX BOJ, UCTIONB3YEMBIX IS XO3IUCTBCHHO-IUTHEBOTO BOJAOCHAOKCHHS CPABHUTEIBHO HEOOIb-
LIUX MOTPEOUTECH, TAKUX KAK PAHOHHBIC LICHTPHI, XO3SMHCTBCHHBIC LICHTPHI, PA00YHE HOCCITKH H TIP.

3HAYNTEIPHEIE H3MCHCHHUS CCTCCTBCHHBIX THAPOTCONOTHYCCKUX VCIOBHH MPOUCXOMAT U HPH
IKCILIyaTaIl[Hd TOA3CMHBIX BOJA IS LEICH BOAOCHAOKCHHS, OpOLICHHs, 00BOgHCHHs macTOui. OO0muit
BOI00TOOp moa3eMHbIX BoA B Kazaxcrane mnd 3THX Lened oKa3biBacT OONBIIOC HETATHBHOC BIMSHHUC HA
THAPOreOIOTHICCKUC YCIOBU: (OPMHUPYIOTCS OONBINUE ACHPECCHOHHBIC BOPOHKH, NMPUBCALIHE K HAPY-
LICHUIO peskuMa 1 OajaHca MOJ3EMHBIX BOJ, H3MCHSIOTCS YCIOBHS MMUTAHUS U Pa3rpy3KH MOA3CMHBIX BO,
XapakTep M CTCICHb B3aUMOCBI3H MOA3CMHBIX BOJ C MOBEPXHOCTHBIMH, MPOHMCXOAUT HCTOLICHHE HITH
MpeXKICBPEMEHHAS cpaboTKa 3aMacoB MOA3EMHBIX BOJ, BKIIIOYAS YXYIIICHHE UX KAU4eCTBa U T. 1.

Bce 3TH HeraTHBHBIC MPOLIECCH HHTCHCUBHO MPOSBICHBI HA KPYIHBIX KCILTYATHPYEMBIX MECTOPOXK-
JCHISIX TON3EMHBIX BOJ, HCIONB3YEMBIX AN BOAOCHAOKeHUS ropoios AmMatsl, Tapasa, LsimkeHTa,
Kenray, Ycre-Kamenoropeka, Cemeti, Keissiiopasi, baiikonsipa, XKe3kasrana u ap. OrpomHas gempec-
cuoHHasg BopoHka chopmuposanack B Bocrounom Ilpuapanse (Kei3pumopanHckas o6macts) B CBSI3H C
SKCIUTyaTalued BEPXHEMEIIOBOTO HATIOPHOTO BOAOHOCHOTO ropu3oHTa Ha JleBobepe:kHoMm, TazHypuHCKOM
U Ap. MECTOPOXKACHHUSMX MOA3CMHBIX BOJA, & TAKKE (DYHKIHMOHHUPOBAHHUS OOMBIIOrO KojuuecTBa (Oosee
1000 mpaxTuuIecKn GECXO3HBIX CAMOM3THBAIIIMXCS CKBAKHH C CYMMAPHBIM IeOHTOM mopsiaka 2,5 m/c).
31ech 06pa3oBatachk ACIPECCHOHHAS BOpPoHKaA paguycom 90-100 kv n mromaasio Gonee 235 Toic. kv”. Ha
SKCIUTYaTHPYEMBIX AJIMATHHCKOM H TanrapckoM MECTOPOKIACHMAX MOA3EMHBIX BOJ (KOHycCa BBIHOCA)
cOPMHUPOBATHCH ACTIPECCHOHHBIC BOPOHKH muromaapiol40-150 kv® kakaas. OGIIMPHEIC JCTIPECCHOHHBIC
Boporku (ot 85 10 250 kM) obpasosanuce Ha YKamaiickom, YiTacckoM, DCKyTHHCKOM H AHZ0CCKOM
MECTOPOKACHUAX TPCLIMHHO-KAPCTOBBIX BOJA, HCHONB3VEMBIX I BOAZOCHAOXKEHHUS 00BekToB JKeskas-
TaHCKOrO TOPHOXOOBIBAIOLICIO KOMIUIeKca. Ha BcexX 3THX MECTOPOXKIACHUAX IMPOW3OLIIO HCTOLICHHUC
SKCIUTYaTAllOHHBIX 3aMacOB MOA3CMHEIX BOJ, & TAKXKE YXVALICHUC HX KAueCTBA — MUHCPATIU3ALUSA BOIBI
Bospocaa ot 1,0 r/n mo 1,8-2,6 r/n. KpymHas aenpeccuoHHas BOpoHKa c(OpPMHpOBANack B patoHe
MHEpraIuMcaickoro MecTopoxaeHus (Gonee 1000 k).

BeiBogel. Bricokas creneHp yA3BHUMOCTH MPHUPOJHOM Ccpeabl U oTpacied 3koHOMHUKH KazaxcraHa k
M3MCHCHHUSIM KOJUYSCTBA (UCMOWeHIe) U KAueCTBa (3depsa3HeHue) BOTHBIX PECYPCOB MPEANOIAracT
OPHCHTUPOBAHE CTPATEIMH YCTOWYHBOTO BOJOOOCCIICUCHHUS PECIYOINKH Ha HEOIAronpHUATHOS COUCTAHUC
JBVX ACCTaOHIU3HPYIOIUX (PaKTOPOB: KIMMATHICCKH 0OYCIOBICHHOE U3MEHEHHE MecTHOro croka (10-
20%) ¥ aHTPONOTCHHOE COKpAalICHUE TpaHCrpaHudHoro croka (mo 50%) [11], exmrovas daktop ucTo-
LICHUS 32 CUET GHMPONOSEHHO20 30ePA3HeH s OKPYKAIOIIEH cpeabl (KavecmeeHHoe UCmoujeHue).

Bmecre ¢ Tem, nHTCHCH(UKALINS TEXHOTCHHON HArpy3KH HA PECYPCHBIH MOTCHIMA MOJ3¢MHBIX BOX
U CBSI3aHHBIC C HUMHU 3KOCHCTEMBI BEICT K IMPOTPECCHPYIOMEMY VXV IMCHHUIO 3KOIOTHICCKHX YCIOBUH B
Kazaxcrane 3a cyeT HCTOIICHMS-3arpsA3HCHUSI PECYPCOB MOA3CMHBIX BOJ MUTHCBOTO KAa4YeCTBA B TOM
qHUCTIE:

— IKCHNAYMAYUOHHO020 (KOTUHECTNIBEHHO20) UCTIOWCHUS PeCyPCO8 NOO3eMHBIX 600, 00YCIOBICHHOTO
aucOanaHcoM MEKIY 0ObEMaMH BOCIIONHCHHSI CCTCCTBCHHBIX PECYPCOB TMOA3EMHBIX BOJ M JKCILITya-
TAlIOHHOTO HX H3BICUCHHMS, CONPOBOXKIAIOIICCCS CHIDKCHHEM IBbE30- U YPOBHEH € oOpa3zoBaHHEM
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O6H.II/IprIX ACHPCCCUOHHBIX BOPOHOK, OCYHICHHUCM 30HBI ajspanu M MOCICAYIOINMHU HCTaTUBHBIMU
SKOCHCTEMHBIMHU MOPOLECCAMU, MPUYEM CICAYET PA3INdaTh PETYIUPYEMBIM THUI — HA MECTOPOKICHUSIX
(mpeuMyILIeCTBEHHO IPYMIIOBBIX BOA03a00POB MOJ3CMHBIX BOJ), U HE PETYIUPYEMBIA THIT — HA YIaCTKaX
caMom3uBa (MPCHMYLICCTBEHHO OAWHOYHBIX CKBAKHH) SKCIUIYATACLIMOHHOC HCTOLICHHE PECYPCOB
MOJ3EMHBIX BOJ;, 00a THIIA IMCIOT 0OPaTUMBIH, BOCCTAHOBUTCIBHBIA XapaKTep;

— 3a2pA3HeHUs, KAK KAYeCMEEeHHO20 UCMOWEeHUs PecyPCo8 NPecHbIX 600, UMCIOIETO HECOOPATUMBIH
XapaKkTCp U KOHTPOIHUPYCMOr'0O HC TOJBKO KOMILUICKCOM BHCHIHUX (baKTOpOB — U3MCHCHHCM KJIHMATa H
HCCOTVIACOBAHHOCTHIO MCKI'OCY AaPCTBCHHBIX OTHOIIICHUM MO KOJINMYCCTBY U KaUCCTBY TPaAHCTPaAHUIHBIX
BOAHBIX PECCYPCOB, HO U BHYTPCHHUX (ba,KTOpOB, BKITHOYAOINMUX UCIIOJIB30BAHUC BOAO3ATPATHBIX U «I'PA3-
HBIX» TCXHOJOTHI BO BCEX NPUOPUTCTHO-AKTYAJIbHBIX HAIIPABJICHUAX HUCITIOIb30BAHUA BOAHBIX PCCYPCOB,
B TOM YHCJIC PECYPCOB MOA3CMHBIX BOJ, B SKOHOMHUKE M COLHUANBHOU chepe (XO3HiCTBEHHO-TUTHCBOM H
MPOU3BOJCTBCHHO-TCXHUYCCKOM BOJOCHAOKCHUH, CCIbCKOM XO3SIHCTBE, OPOLIACMOC 3CMIICACIHC U
OOBOJHCHHC MTACTOMIIT).

CrienoBaTenpbHO, CTpATeTHsl YCTOWYMBOrO BomoodOecmeucHus Kaszaxcrana BOIHBIMH pecypcamu B
VCIOBHAX KIHUMATHICCKH U AHTPOTIOTCHHO O0YCIOBICHHBIX H3MCHCHHH OKPYKAIOIIEH CPEeabl, COMPOBOK-
JAIOLIMXCS UCTOWeHIleM W 3aepsi3HeHueM BOIHBIX PECYPCOB, T0/UKHA O0a3HpOBaThCs HA MPHUHIMIAX KO-
CHUCTEMHOTO MOAX0Ja — COBMCCTHMOCTH BOJOXO3SIMCTBCHHBIX MEPOIPHUATHH C €CTCCTBCHHBIM (DYHIHO-
HUPOBAHUCM 3JSKOCUCTCM € YUCTOM TCPPUTOPHUAIBLHOIO PasMCIICHUA U INCPCPACHPCAC/ICHUA BOIHBIX
PECYPCOB, CIIOCOOHOTO OOCCIICUUTh YCTOWYIHNBOES COLHATBHO-3KOHOMHICCKOC PA3BUTHE U HKOJOTHUCCKY IO
0e30NacHOCTD PeCTyOIHKHL.
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AnnoTtamust. Jlactany MEH CapKbUIyAaH KOPFAyJbl KOKET CTCTIH,TYIIBI CYJAPIABbIH KOPJAPHI IEKTCYI JKOHE
CApKBUIyFa TE3 YIIBIPAHTEIHABIKTAHTUAPOC(EPAHBIH TYIIBI CyJIAPBIHBIH KOPIAPBI — TAOMFH PECYPC OOJIBIN CAHAIAIBI.
Byn MprHAAH ACPEKTCPACH INBIFAABI, AHTPOMOTCHII TapuxTta. JKep rmapocdepachHAaFsl CYIBIH MeIIepiOerii.
Amnaina, KITUMaTTBHIH 6CII Kele »KaTKaH skahaHIbIK XKbUIBIHY YPAICiCaIIapbIHAH XKOHE AHTPONOLCHTPHU3M MEH TEXHO-
TCH/IIK JTACTAHY ABIH OCCPIICPIHCH TYIIBI Cy TAPIBIH KOPIAPBI CAPKBLTIT OapaIbL.
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