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IIpenucioBue

B smoxy Hay4YHO-TEeXHHUYECKOW PEBOIIONUS IMYCTHIHU CTAIH OOBEKTOM HHTEHCHBHOTO
CEJIbCKOXO3SUCTBEHHOTO W MPOMBIIUIEHHOTO pa3BuTHsA. OCBOEHUE MYCThIHb JaXke Ha
COBPEMEHHOM JTalle HAayYHO-TEXHHYECKOTO Iporpecca — 3ajaya CIOKHas M Bce Ooee
orBeTcTBeHHasA. C OAHOM CTOpPOHBI, OHa TpPeOyeT NOBBIIIEHHBIX PACXOJ0B, MPUMEHEHHS
0COOBIX METOJIOB M TEXHUYECKUX CPEJCTB, C IPYIOl — TECHO CBS3aHA C BOIIPOCAMH OXPaHBI
OKpYyXaroIled Cpeapl, palUuOHAIBHOTO 3E€MJIENOJB30BAaHUS, C HAyYHbIM IPOTHO30M
HE)KENaTEeNbHBIX TMOCIEACTBHI BMEIIATENbCTBA YENIOBEKAa B CIOXKHBILEECS B MPUPOJE
paBHOBECHE, C BOMPOCAMH YIIyUILIEHHUS IKOJIOTUYECKON 00CTaHOBKH.

3a roapl CoBeTckoi BiacTH OOTraTCTBAa MYCTHIHM TOCTABJICHBI Ha CIIYXOy Hapoja.
[I1aHoBoe pa3BUTHE MPOMBIIIJICHHOCTH M CEIbCKOTO XO34HCTBA B YCIOBHUSIX Pa3BUTOTO
COIMAJIU3Ma IIO3BOJIMJIO TIPEBPATUTh HEKOTNa OCE3)KU3HECHHBIC pPalOHBI B IUIOAOPOIHBIC,
MOCTPOUTH KPYIHBIE OJaroyCTpOeHHbIE TOpOoJa W MPOMBILIUICHHbIE LEHTPHI, CBSI3aTh HX
TPAHCIOPTHBIMU apTEPUSIMH, COOPYAUTH HA peKax IIyCTBIHb IUIOTHHBI M BOJOXPaHUIININA,
MIPOBECTH OT HUX MOIIIHbIE KaHAaIbl, 00ecIeYrBaIONIe OPOIIeHHE U 00BOJHEHHUE.

Bonbinass 4acTe TEpPPUTOPUU IYyCTHIHb HMCHOJNB3YETCS KaK €CTECTBEHHOE IacTOHIIe,
MO3BOJIAOILEE PA3BUBATh HaubOoJee JOXOIHBIE OTPACIH KUBOTHOBOJACTBA — OBLIEBOJICTBO U
BepOmooBoacTBO. Ha macrOumax Cpenneit Asum u Kazaxcrana comepkutcs 1o 50 miH.
OBEIl W BCE IOrOJIOBbE BepOIIOJOB. 30HBI MYCTHIHb M TOJYHMYCTHIHB B OOIIECOIO3HOM
MIPOU3BOJICTBE CENbCKOXO3sIiicTBeHHON mpoaykuuu naioT 100% xiomnka-celpua ¥ KeHada,
BeCh Kapakyib (55% MupoBoro mpousBoicTBa), 77% menka-ceipua, 33% OGapanunsl, 16%
niepctH, 17% pacTUTENbHOTO Maciia, MHOTO ()PYKTOB, BUHOTPa/ia U 6ax4eBbIX KYIBTYP.

Eme cpaBHuTENnbHO HegaBHO MycThiHU CoBeTckoro Coro3a paccMaTpUBaJIUCh TOJIBKO C
TOYKH 3PCHHSI HHTEPECOB CEIBLCKOTO X03siicTBa. B Haiie Bpems 00JbIIoe pa3BUTHE TOTYUYUIIa
TOpHOAOOBIBAIOIIAs MPOMBIIIIEHHOCTh. U ceromus 3nech noowBaroT 30% MpUpOIHOTO Ta3a,
12% yrns, 3HaYUTETHHOE KOJIMYECTBO Cephl, CyiabdaTa HaTpus, hocopuros, ioxa, Gpoma,
KJIMITHON ¥ TOBAPEHHOM COJIM U MHOTHE JIPYTHE MOJIE3HBIE NCKOTIAaEMBbIE,

Kvzubp u X034HCTBEHHAs! JEATENHHOCTh YEJIOBEKa B MyCTHIHE HEMbICIMMa 0€3 BOJBI.
Henapom rnmacut BocTrouHas mociioBulia: «['7e xoH4aeTcss BoAa, TaM KOHYAETCS 3EeMIISD).
K coxanenuto, reorpadgusi pa3sMemieHUs MaXOTHONPUTOMHBIX 3€MelIb U  TOJIE3HBIX
UCKOMaeMbIX HE COBMaJaeT ¢ reorpadueid BOAHBIX pecypcoB. UenoBeKy MpPUXOTUTCS
yIIy4IIaTh IPUPOJHYIO KapTy U MOABOJUTH BOAY TyJa, T/le OHa HeoOXoauma.

BonocnaOxxeHne HaceleHHs, MPOMBIIIJIEHHOCTH, MAcTOMIIHOIO »HMBOTHOBOJACTBA U
JlanpHeiee pa3BUTHE OpolIaeMoro 3emienenus B mycTelHax CpenHeil Azun u Kazaxcrana
TpeOYIOT pelleHrus BOIHON TpoOiemMbl. Yike TmocTpoeHbl KapakyMckuii KaHal UM.
B. U. Jlennna mnpotsokeHHocThio Oonee 1000 kM, Amy-byxapckuii, KapumHckuit u ap.
OcBoeHbI 10/] OpOILIEHUE TaKKe LIETUHHBbIE MaccuBbl, Kak ['onognas m KapmmHckas cremnu.
Ceituac u3 28 MJIH. Ta, MPUTOJHBIX IOJ OpOILIAaeMOE 3eMJIe/ie]Ne, OCBOEHO OKOJIO 7 MIIH.
B Henanexkom OyryiieM IUIOIIa b OpoIIaeMbIX 3eMenb OyaeT aoseneHa 10 11—12 muH. ra.

XXVI cbe3ng KIICC mocraBun 3amady: «JlOOMTHCS BCECTOPOHHETO TOBBIIIICHHS
3¢ (GEKTUBHOCTH HCIIOIB30BAHUS OPOIIACMBIX U OCYIIICHHBIX 3eMellb. [[OBBICUTh TEXHHYECKHI
YpPOBEHb W KauyeCTBO BOJOXO3SHCTBEHHOTO CTPOUTEIHCTBA, OOCCIIEUUTh KOMILUIEKCHOE
poBeJcHUEe PA0OT 1O MEJIMOpPAlliU 3eMellb M HMX CEIbCKOXO3SMCTBEHHOMY OCBOCHHIO,
OCYH.[GCTBI/ITB MepBI 110 paLII/IOHaJIBHOMy paCXOILOBaHI/IIO BOAbI OJIA Hy)KI[ CCIIBCKOI'O



XOSHﬁCTBa, YIY4YIICHHUIO MCEJIIMOPATUBHOI'O COCTOAHHUA OpOHIAEMBIX H OCYHICHHBIX 3E€MCIIb,
IOAHATH OTBCTCTBCHHOCTH 3a HX BBIOBITHE W3 060p0Ta. OHepe)I(aIOH_[I/IMI/I TEMIIaMH BCCTHU
pa6OTI)I IO PCKOHCTPYKHIUH CYHMCCTBYIOIIHUX MCIHMOPATUBHBIX CUCTEM H YIIYUHICHHUIO HX
BOI[OO6€CH€‘-I€HHOCTI/I, JJUKBU Al 3aCOJICHHOCTH U MOBEIIIEHHON KUCIOTHOCTH IIOYBY.

Kak u3BecTHO, B Hamlei cTpane 00Cy>KAat0TCs MPOSKTHI MEPEOPOCKH Ha FOT YacTH CTOKa
CHOMPCKHX pPEK € HNOMOILIBI0 I'PaHAMO3HOrO KaHayua. Eciau 310 OyAeT ocCyIecTBIEHO, TO
BO3MOXHO NpeoOpa3oBaHUE HMPUPOABI OIPOMHOM TEpPUTOPUH, CO3/IaHUE B 30HE BIMSIHUSA
KaHaJla HOBBIX TOPOJIOB, HACEJICHHBIX ITyHKTOB, OJIATOYCTPOSHHBIX OPOT, TPOMBIIIJICHHBIX U
CEJIbCKOXO035MCTBEHHBIX KOMIIEKCOB.

B HacTosimeli KHUTe aBTOpP paccMAaTPUBACT TPATUIIMOHHBIC CIIOCOOBI JTOOBIYH BOIBI,
KOTOPBIMU  JKUTEIM MYCThIHb TMOJB3YIOTCS C HE3amaMsITHbIX BpPEMEH, M HOBBIE,
pa3pabaTheiBaeMble U MOCTENICHHO pean3yeMble MPOEKThl BoAooOeceueHs: 0e3BOHBIX HIIN
MaJIOBOJIHBIX ITyCTBIHHBIX TEPPUTOPHUH.

Haubonbiiee BHUMaHNe aBTOp, KaKk CHEIHAIUCT B 00JACTH OMPECHEHUS BOJbI, YICNAET
SKOHOMHMYECKHUM acleKTaM MPUMEHEHUS ONPECHUTENbHBIX YCTAaHOBOK B IyCTBIHAX MHUpA U
3HAUEHUIO ONPECHEHMSI B BOJHOM XO3SIIICTBE HEKOTOPBIX CTpaH. BriepBble ceaHo TEXHUKO-
SKOHOMMYECKOE COMOCTaBJICHHE PA3JIUYHBIX CIIOCOOOB MOJYUYEHHUSI BOJHBIX PECYPCOB C
MIOMOIIBIO ONPECHEHHS U MOKa3aHa BO3MOXKHOCTh ONPECHEHUS BOJBI B OOJBIINX MacmTadax
JUIsl BOJIOCHA0XKEeHHsI O€3BOIHBIX CTPaH M OXPaHbl BOJHOM Cpefbl OT 3arps3HeHus. B HayuHol
JUTEpaType eIle He JaBajlach CTOJNb JETaJbHAs M KBATU(HUIMPOBAHHAS OLIEHKA TEXHUKO-
SKOHOMMYECKUX TOKa3aTeled M TMEepCHeKTUB OMNPECHEHUS BOJbI B PEIICHHMH BOIHOU
npoOsieMbl ycThiHb. [lo3TOMYy MHE Aymaercs, 4To mpezsiaraemas paboTta OyJeT BCTpeueHa
MHOTUMU CHEIMATUCTAMH U ITUPOKUM KPYTOM YUTaTesneil ¢ 00JIbIINM HHTEPECOM.

A. I Babaes

[Tpesunent Axkanemun Hayk Typkmenckoi CCP,
yneH-koppecnonaent AH CCCP

I''TABA 1

IIporpecc yesoBeyeckoro ooiiecTsa u MpoodJieMa BoJabl B
MyCThbIHE

3anmacsl BoAbI Ha 3eMule U BOA000ECIIEYeHHOCTh CTPaH

Bona — Hambonee pacnpocTpaHeHHOE M caMoe HeOOXOMMO€e BELIECTBO Ha 3emile, U B
CHITy HEOOBIYHBIX, TOJBKO €i MPUCYIIUX CBOWCTB HUYEM HE 3aMeHHMa. OHa UCTOIb3YyeTCs B
ObITY [UIA XO3SIIICTBEHHO-IIMTHEBBIX Li€JeH, B IPOU3BOACTBEHHBIX TEXHOJOIMUECKUX
nporeccax (Kak peareHT M pacTBOPUTENb, KOMIIOHEHT M paboyee Teno, B3HEpro- u
TEIUIOHOCUTENb U T.[.) U B CEIbCKOM XO3siicTBe. B HacTosiiee BpeMsi Ha 3€MHOM Ilape
€XEro/IHO pacxoayeTcst 0kosio 10 MiIpA. T BCceX ChIPBEBBIX PECYpPCOB, TOTAA KaK IIOUTH TAKOE
K€ KOJIMYECTBO BOJBI YEJIOBEUECTBO HCIIOJIB3YET €KECYTOUHO.



PocT cTapblX M CTPOMTENHCTBO HOBBIX T'OPOJOB, Pa3MEIIEHUE MPOMBIIUICHHOCTH U
paciiMpeHue IJIOM@AAeH OpOIIaeMbIX 3eMellb HAXOAUTCS B MPSMOM M HEPEAKO pelIaroen
3aBHCHUMOCTH OT HAJIMYMsI BOJHBIX PECYPCOB B TaHHON MECTHOCTH.

B mocnennue ronmpl Bce 4yallle BbICKa3bIBAaeTCS TpeBora 00 MCTOIIEHMHM BOJHBIX
pPECYpPCOB — H3-32 PE3KOT0 YBEIMUEHHUSI MACIITa0OB MOTPEOICHHS BOJBI BOJAOCHAOKEHUE BO
MHOTUX paloHax MHpa pemaercs ¢ OospmuMu TpymHOCTsMH. [Ipobieme obecreueHUs
YeloBeYecTBa MPECHO BoAON Oblia mMocBsilieHa crnenuanbHas koHpepenmus OOH mo
BOJHBIM pecypcam, coctosiBiiasics B 1977 r. B Map-nenb-Ilnata (Aprentuna).

Ecnu Bognast mpobOnema M paHblie HMeNla MEPBOCTENEHHOE 3HAu€HUe I CTpaH,
PacCIOJIOKEHHBIX B 3aCyIIJIMBBIX, WIM apUAHBIX, palloHaX MUpa, TO B HAIIM JHU OHA CTala
emie 0osee OCTPOil U aKTyallbHOM B CBA3HM C MX MHAYCTPHUAJIBHBIM U CEJIBCKOXO3SICTBEHHBIM
pazButueM. [lo3ToMy BaKHO OXapakTepU30BaThb HMEIOLIUMECS BOJHBIE  PECYpPCHI,
CYIIECTBYIOIINE CIIOCOOBI MX MCTIONIB30BaHUS M pa3padaThiBaeMble METO/IbI BOJ0OOECTICUCHNUS
MaJIOBOJHBIX UM 0€3BOJHBIX MYCTHIHHBIX TEPPUTOPUIL.

MupoBble 3anacsl BoAbl Ha 3eMie paBHbI NoUYTH 1 386 MIIH. KM?, U3 HUX IPECHBIX BOJ
Bcero Jymimb 36 MiH. kM?, win 2,53% («MupoBoit Boanbii Oamanc...», 1974). U3 storo
KOJIMYeCTBa TMpECHBIX BojA Oojee AByx tperet (wnm 1,76%) HaxoauTcs B TBEpIOM
COCTOSIHUM — B JIEAHMKaX ApPKTUKH, AHTAapKTUKM WU 30HE BEYHON Mep3ioThl. B xuakom
COCTOSIHUM OOJblIasi 4acTh 3alacoB IPECHBIX BOJ| MPEACTaBIE€HA MOJ3EMHBIMU BOJAMHU —
10,53 man. kM3, wmm 0,76% oOmumx 3amacoB. M Bcero mumb 0,01%, wim 134 ThiC. KM,
MHUPOBBIX PECYpPCOB TNPUXOAUTCS HAa IPECHbIC BOJbI, HAXOJAIIMECS B 30HE AKTUBHOIO
BOJI0OOOMEHa — B 03epax, 00Jl0Tax, pyciax pek, HoyBe M arMocdepe, KOTOpble M CIyXkat
YeJI0OBeKY MCTOYHMKAMHU TpecHor Boabl. [lapsl atmocdepsr copepxkar 12 900 km* Boxbl, a B
pycnax BcexX pek 3amac ee eme MeHbine — 2120 km?, HoO IMEHHO aTMoc(epHas Biara u peKu
UTPAIOT OCOOCHHO BAXHYIO pOJb B 00OECIIEUEHUM 4YeIOBEKa MpecHOW Bomol. Pexu B
OyKBaJIbHOM CMBICIIE CJIOBA MPEACTABIAIOT CO00M KPOBEHOCHBIE COCY/Ibl, HECYILUE «KHUBYIO
KPOBb» — IIPECHYIO BOAY.

Jns reoduznueckux U OMONIOTHYECKUX MPOLIECCOB, MPOUCXOIAIIMX HA HAIllel TUIaHeTe,
JKU3HEHHO Ba)KHOE 3HAUYCHHE MMEIOT BO30OHOBISIEMbIE BOJHBIC PECYpCHI, MPEACTABIAIONINE
JUHAMHYECKYI0 4acThb KpPyroBopoTa Bojabl Ha 3emie. ExxerogHo moutu nosioBuHa (47,1%)
BCEIl COJIHEUHOM PHEPTUM, TOCTUTAIONIEH 36MHOM MOBEPXHOCTH, PACXOAYETCSl HAa UCHapeHue
577 Thic. kM* BoabI («MHupOBOI BOIHBIN OanaHc...», 1974). U3 Bceli ncnapusIieiicss BoAbl Ha
cymy Bbimagaer 119 000 km?, a ucnapsercss ¢ MOBEPXHOCTH CYIIU TOJBKO 72 TBIC. KM®.
Paznuna B 47 000 km* pacxoayercs Ha €KEroJHbI ITOBEPXHOCTHBIN CTOK BCEX PEK 36MHOI'0
mapa (43 700 km?), nexaukoB u aicoepros (1100 km?), a Takke MOA3EMHBIN CTOK B OKEaH
yepe3 OeperoByro nuHuio (2200 km*) («MupoBoii BoaHbIi OamaHc...», 1974). Hcxons u3
NPUBEJCHHON BEJIMYMHBI PEYHOTO CTOKAa BOJ000ECNEYEeHHOCTh Kakaoro u3 4 205 miH.
xuteneid miaHetsl ! coctaBnger 10 390 m/ron, wnm moutu 28 500 n/cyt. bnaromaps
KpPYTrOBOPOTY BOJIbl Ha 3eMJIe PeCypChl pEYHOI0 CTOKA MOCTOSTHHO BO30OHOBIISIFOTCSL.

'Tlo manaeiM [emorpaduueckoro mnentpa OOH, takum Obllo HaceneHue Mupa B cepenuHe 1978 r.—
«IIpaBna», 22 anpensa 1979 r.

HcTounnkoM (OopMHpPOBaHUS BOAHBIX PECYpPCOB SIBIAIOTCSA aTMoc(hepHble ocanku. s
pa3UuHbIX reorpaMueckux paioHOB MHUpa KOJMYECTBO HX KojeOlercs B 4Ype3BbIYAHO
mUpokux mnpenenax. OcoO0eHHO Majo OCaJKOB BbIMAJAeT B MyCThIHAX. ['0l0oBas cymMma B
IKCTpaapUAHBIX o0macTsXx o0brgHO MeHee 65—100 MM, B apHIHBIX W TOJYapHIHBIX — OT
100 o 400 mm. Camoe 3acyluIMBO€ MECTO HA 36MHOM Iape — JIuBuiickas MyCTbIHSA, TOE B



OTZIEJIbHBIE TOJIbl HE BBINAJAET HHU Kallld OIS M IOJ0Bas CyMMa OCAJKOB HE IPEBBIIIACT
3 MM, a B LIEHTpe MYyCThIHUM — Jaxe 1 MM. BTopoe mo 3acynuiMBOCTH MECTO — IYCTBIHSA
ATtakama B Ywniw, r/1e TOJJOBBIE OCAAKH €/1Ba TocTUTaoT 10 MM U B OTHIENBHBIE TOJBI BOOOIIE
He ObiBaeT noxkael («MwupoBoit BoaHbll OamaHc...», 1974; «Dusuko-reorpaduyueckui...»,
1964). lpyrue apuaHble palilOHBI XapaKTEPU3YIOTCS CIIEIYIONIUM KOJUYECTBOM OCAJKOB: B
nyctbiHe ['06u — 20 MM, Ha tore ApaBuiickoro nonyoctpoBa — 40, B mycTeiHAX MpaHckoro
Haropbst — 61, B CeBepHoil AMepuke B mycTbiHE MoxaBe — 89 MM.

OO6mupHbIe MIOMAAN MYCTHIHb U MOJYNYCThIHb MUpPA O0JaJal0T CKYJIHBIMU BOJHBIMH
pecypcamu. A B TYMUJHBIX pallOHaX 3€MHOTO IIapa atMoc(epHbIE OCaIKHU BHIMATAIOT B
00JBIIMX KOJMYECTBAaX M 00pa3yroT peuHoil ctok. Hampumep, romoBas cymMma OcaikoB B
paiione barymu — 2500 mMm, B Adpuke B Kamepyne, y ropsl Kunumanmkapo, — 9950, a Ha
camoM BynkaHe — 10470, B Uuaun y nogHoxus I'mmanaeB — 11 270, a mHa CeBepHbIX
["aBaitsix — maxke 12 093 mMm (Kemnep, 1965; «MupoBoii BogHbii 6ananc...», 1974).

B Mectax ¢ OnmarompusiTHBIMH KIUMATHUYECKUMU M THUAPOJOTHMUYECKUMHU YCIOBUSMU: C
OOMJIPHBIMU OCAJIKAMH, MAaJbIM pPACXOJOM BOJbI Ha UCHApeHHEe U QUIBTPAIUI0 —
(bOpMHPYIOTCSI PEKHM C BBICOKMM BOJHBIM CTOKOM. Cambie OOJBIIME W KPYIIHBIE PEKU
HaXOJIATCS B MaJIOHACEIICHHBIX M HEOOXKHUTHIX MecTax (AmMa3oHka HeceT B 1ol 6307 kM® BOJIBI,
Jla-TTnara — 1358, Konro — 1305, Enuceit — 550, Jlena — 490, O6p — 395, Amyp — 348,
Makkensu — 265 u gap.) (Kemnep, 1965; «Opomenue u ocyueHue...», 1974).
B rycro3aceneHHBIX paiioHaX MHpa PEKM HEMHOTOBOAHBI M WX PECYpChl pa3o0paHbl Ha
HYKJIbI BOJOCHA0KEHUS U OPOIIICHUSI.

O BOI0OOOECTICYCHHOCTH CYIAT TO KOJMYECTBY BOJHBIX PECypCOB PEYHOTO CTOKA,
MPUXOAIIUXCS Ha OAHOro Xuteis. CBeleHHus O BOJOOOECIIEUEHHOCTH PAa3JIMYHBIX CTpaH
npuBefieHbl B pabore M. U. JIbBoBuua (1974). Camyro BBICOKYIO BOJ00OECTIE€UEHHOCTh
UMEIOT Takue cTpasbl, Kak ['abon, Konro, Kanaga u Hopserus, rae Ha ayury HaceiaeHHUs
npuxonarcs ot 328 mo 96,9 teic. v*/roa. Camyro Huskyw — Cynaan, Jluus u APE, rae
KK kuTens pacronaraet ot 4,01 mo 0,12 Teic. M*/ron Bogel. B CCCP Ha kaxmoro
JKUTENS B cpeaHeM mpuxoautcs 16,6 teic. m*/rox Boasl. Ecmm Cubupp u Jlansuuii BocTok
OueHb OOTraThl BOJHBIMH PECypCcaMH, TO XyXkKe BCEro oOecreyeHbl BOJOW MECTHOTO CTOKa
Hacenenue Typkmerckoit (110 m*/rox) m MonnmaBckoit (220 m*/rox) pecnybnuk (baOkuH,
Bockpecenckuit, 1976).

Poct norpedJieHust BOAbI B MUpe

BeicTpblli pocT HacelneHUs MHpa, pPa3sBUTHE NPOMBIIIJIEHHOCTH M OpPOIIAEMOI0
3eMJIe/leNts MOPOXKAAIOT elle OOJBIINUN POCT MHUPOBOTO BOJONOTpeOIeHHs. 3a MEPUOA OT
Hamwmx jHed a0 2000 r. pacxon BOAbl Ha BOJOCHAOXKEHHE MOXKET YBEJIUYUTHCS IPU
CYLIECTBYIOIIMX METO/AaX BOJONONb30BaHMA B 12 pa3. Ecim Oyner mnpumeHsThCA
palMoOHAIBLHOE BOIONOIB30BaHUE — OOOPOTHOE BOJOCHA0XKEHHE, IOBTOPHOE UCIIOIb30BAHUE
BOJIBI U IEPEXO]l K CyXoMy, 0€3BOAHOMY IPOM3BOJCTBY, TOTJa BO3MOYKHO, YTO BO/03a00p
BO3PACTET TOJBKO B 2,5 pa3za (mo 1505 xm*/rox) (JIeBoBHH, 1974).

B Tabxn. | nmpuBeneHsl gaHHBIE O MOTpeOIeHUH BOJIBI B Mupe. B 1975 r. obmwuii pacxon
BOJIbI Ha 3eMHOM Mape coctaBmit 3000 km*/rox u k 2000 r. oH ynBoutcs. B HacTosmee Bpemst
B CpEIHEM Ha KaXJIOro XHTeds riaHeTsl npuxomutcs 2100 yi/cyT, KOTOpble pacxoayroTcs
cienyromum odpa3zom: 5% — B KOMMYyHaJIbHOM X03sHcTBe, 21% — B ungycrpuu, 70% — B
uppurauuu u 4% — 1noTepu Ha UCMAPEHUE B BOJOXPAHUIIUIIAX.



Ho ¢daktuyeckuii pacxon BoJbl B OTAEIBHBIX CTpaHaX KoJeOJIETCS B BECbMa IIMPOKHX
npenenax. B maaycrtpuansHo pasBuThiX, Takux, kak CCCP, ®panuus u CIIA, ypoBeHb
noTpedseHusT BOAbl Ha KaxkJaoro >kureis B 1966 r. cocraBun coorBerctBeHHO 3200, 4500 u
6500 1/cyT (Dropon, 1966; Spiegler, 1966; Sporn, 1966; «lcnons3oBanue BoAbL...», 1973).
Mexay TeM B pa3BHUBAOLINXCS cTpaHax Asun, Adpuku u Jlatuackoir Amepuku B 1966 r. Ha
BCE HYXJIbI pacxomoBanoch 38 1/cyT («Le dessalement...», 1965).

Tabauma 1
BogonorpedJieHne Ha 3¢eMHOM LIape, KM>/T0O1
(B uncnuTENE TOJHOE BOAOMIOTpEOICHUE, B 3HAMEHATeNIe 0€3BO3BPATHOE)

(«MupoBoil BogHbIl O6anaHc...», 1974)

Bonomnorpeburens 1900 1.|1940 .| 1950r. | 1960T. | 1970T. | 1975T. | 1985T. | 2000 T.

20 | 40 60 80 120 150 | 250 | 440
5 8 11 14 20 25 38 65
30 | 120 190 | 310 510 630 | 1100 | 1900
2 6 9 15 20 25 45 70
350 | 660 | 860 | 1500 [ 1900 | 2100 | 2400 | 3400
260 | 480 | 630 | 1150|1500 | 1600 | 1900 |2600
0 1 4 20 70 110 170 | 240

0 1 4 20 70 110 170 | 240
400 | 820 | 1 100 | 1900 | 2 600 | 3 000 | 3900 | 6 000
270 | 500 | 650 | 1200 | 1600 | 1800 2200 | 3000

KommyHaneHOE X035HCTBO

[IpoMBIIIEHHOCTH

CeJbCcKoe X034HCTBO

Bopoxpanunuina

Oob11ee (c OKpyIJIeHHEM)

bonbmioil pacxoa BOABI BBI3BIBAET IMpoLEcC YpOAHMU3ALMsI COBPEMEHHOM JKHU3HH.
B HacTosimiee Bpemsi BO3HMKIIM IOpOJia-rUraHTbl ¢ HacenaeHueM Oosee 10 miH. uyenosek. Ilo
JaHHBIM MeXayHapoIHOTO JeMOrpad)uyeckoro LEeHTpa, K KOHIy BeKa BBIPACTYT ropoja-
cBepxrurantel — Mexuko, Can-Ilayny u KanbkyTtra ¢ Hacenenuem 32, 26 u 22 MIIH. Y€JIOBEK.
UroObl 00ecieuynTh BOJION TaKHe KOJOCCAIbHBIE CKOIUICHUS JIOeH, HeOOXOAMMbI OTPOMHBIE
KOJINYECTBA BOJHBIX PECYPCOB, KOTOPBIX Ha MECTE YX€ HE XBaTaeT, OUIyIIaeTcs Ae(QUIUT
BOJIbI, TAK KaK axa ropoJ0B HE OocllabeBaeT.

PasBuTtre KpynmHOW TPOMBINIJICHHOCTH, B OCOOCHHOCTH XHMHYECKOH, CBS3aHO C
HEYKJIOHHBIM POCTOM TOTpeOseHns Boabl. Benb Ha MpoM3BOACTBO | T ClieqyrOmuUX BHIOB
MPOMBINIICHHON MPOAYKIIUU 10 OOMIETIPUHSATHIM HOPMaM HY>KHO M3PacXo0J0BaTh BOJBI, B M>
(«YKpyITHEHHBIE HOPMBEL...», 1973):

yIiis 2—6 IIacT™Mace 1 200—
o 1 650
. 1200—
JTOOBIYM U IepepabOTKH HEDTH 40—150 | xonmeHcaTOpHOU OymMaru 3300
YyryHa ¥ cTajld 100— | CHHTETHYCCKUX CMOJI 1 500—




200 2 000
Oymaru 430— KyOOBBIX KpacUTeJel U HHIIUTO 1680—
y 770 y p A 5000
400—
KapTOHa 510 CUHTETHYECKOr0 KayuyKa 2 850
Y Sy—— 400— | XMMHUYECKHX BOJIOKOH (areraT u 3 000—
yAObP 800 KarpoH) 5700
. 820—
HaTypaJIbHbIX TKaHEN 1 620 IIeJIKa-ChIpLa 7250
800—
TUTaHA U HUKEJIA 3000 MOJINOICHOBOTO TMPOKaTa 11700
CUHTETHUYECKUX TKaHeH (J1aBcaH 950— . 55900
Y HUTPOH) 1 900 p H

Ecnu comoctaBuTh 3TH IUQPPBE ¢ 00EMOM HBIHEIIHETO MHPOBOTO MPOMBIILICHHOTO
MMpoOnu3BOACTBA, TO HCTPYAHO ceﬁe MNpEaACTaBUTDb MaCH.ITaGbI HUCITIOJIB30BaHUA BOJbI B
UHIYCTpUH. 3a 75 JIeT TeKyIIero CToaeThs OTPEOICHNE BOABI B POMBIIIIICHHOCTH BBIPOCIIO
¢ 30 mo 630 km*/rox, T. €. B 21 pa3, a k 2000 r. Bo3pacteT 10 1900 km3*/rox (cm. Tad. 1)

Ho naumboinee KpynHBIM MOTpeOHUTENIEM BOJBI OCTAETCS CEIBCKOE XO3SHCTBO, 0COOECHHO
opomaemoe 3emuienenue. [lo manaeim U. A. [lluknomanosBa (1976), miomans opomaeMbIx
3eMellb B MHUpE 3a MEPBYIO MOJIOBUHY BeKa yBenuumiach ¢ 40 1o 96 miH. ra, T. €. BbIpocia
HEMHOTHM 0oJjiee 4yeM B JiBa pasza. 3a BTOPYIO TOJOBHHY BeKa OHa Bo3pacteT ¢ 96 mo 420
MJIH. Ta, Wi OoJiee YeM B YETHIPE pasa, a BCEro 3a CTOJIETHE IUIOIAJb MOJHBHBIX 3€MEIlb
yBenuuutcsi 6onee yem B 10 pa3. Pacxon Boasl Ha oporieHue ¢ Hadana Beka 10 1970 T.
Bo3poc ¢ 350 no 1900 km?/rox, a k 2000 r. yBenmuutcs eme a0 3400 km*/rox (cm. Tadm. 1).

Hacesienue u miiomanb nyCrbiHb

[TycThIHS — MECTO XO3SIMCTBEHHOM NIESITEILHOCTH YelioBeKa. Eciu B nmpekHue BpeMeHa
B MYCTBIHSIX U MOJYIMYCTHIHSAX BEJIOCHh TOJIBKO SKCTEHCHMBHOE OTTOHHOE >KUBOTHOBOJACTBO U
3eMJIeleNiie CYILIECTBOBAJIO JUIIb B HEOONBIIMX Oa3ucax, TO B HAlld JHM Hadajiach
IPOMBIIIIEHHAsT pa3paloTKa TMOJIE3HBIX HCKOMAeMBIX M KPYMHOE HMPPUTallMOHHOE
CTPOUTCIILCTBO B MECJIAX OCBOCHHUA HOBBIX 3C€MCIIb. B apHI[HOﬁ 30HC BO3HHUKIIM KPYIIHBIC
HEHTPhl He(PTSIHOW, Ta30BOH, XMMHYECKOW W TOPHOPYIHON NPOMBIIUICHHOCTH, BBIPOCITH
ropoga MW HOBBIC TIOCCIIKH, IIPOJIOKCHBI He(bTe- U Ta3omnpoBOJbI, IMOCTPOCHLI JIMHUU
3eKTponepeaay, NOCCeHHbIE U KeTe3HbIe TOPOTH.

Co3znaHbl HOBBIE PYKOTBOPHBIE 0a3UCHI U 3a3€JIeHETH OOJIBIINE MacCUBBI BO3JEIaHHBIX
10JIEH, KOTOPBIE CTalIM UIPaTh 3aMETHYIO POJb B IIPOU3BOJCTBE 3€PHOBBIX M TEXHUYECKHUX
KyJbTyp. B IyCTBIHHON 30HE pacrioyioke€Ha TPeTh BCEX OPOIIAeMBIX 3eMelnb Mupa (30HH,
1976; «Opomenue u ocyuieHue...», 1974), BelpamuBaerca 100%  xyonka-ceipia,
npou3BoAUTCs okoyio 80% I1enKa-chipiia U MHOTO Jpyro mpoaykiuu. Ha oOmmpHBIX
MYCTHIHHBIX M TOJYMYCTHIHHBIX MAacTOMINAX pa3BUBACTCSI OTIOHHOE JKUBOTHOBOJCTBO.
J’KuBotHOBOUECKHE X03sHcTBa Aar0T 100% kapaxyiisi, 3HAUUTENIBHYIO JTOJIIO MsICa, IIEPCTH.

OpnHako MHTEHCUBHAs HSKCIUTyaTalUsi MPUPOJHBIX PECYPCOB, YBEJIWYEHHE IJIOTHOCTH
HACEJICHHUs, POCT MPOMBINIJICHHOIO MPOU3BOJICTBA, MPUMEHEHHUE WHIYCTPHAIBHBIX METOJIOB




Pa3BUTHSI CEIBCKOTO XO3SIMCTBA, HEOBIBAIBIC MACIITAOBI JOOBIYHM MOJE3HBIX HCKOIAEMBIX,
HEOJIaronpusITHBIC TMOTOJHBIC YCJIOBUS TPUBEIM K BO3HMKHOBEHHIO BO MHOTHX paioHax
ApUIHOW 30HBI 36MHOTO IIapa «aHTPOIOTEHHBIX» MyCTHIHB, IIOMAAh KOTOPHIX UCUHUCISACTCS
B 9,1 miH. kM? (3oHH, 1978).

CoBpemeHHbIE TPOOJIEMBI HU3YyYEHUs] M OCBOCHHS IIyCTBIHb W Mephl OOpbOBI C
OITyCTHIHMBAHWEM OBUIM TPEIMETOM OOCYKACHUS Ha MEXIYHApPOIAHBIX KOH(PEPEHIMSIX U
cumnosuymax. B 1977 r. B cromuue Kenunm HaiipoOu mpoBeaena kongepeniuss OOH, Ha
KOTOPOW MPUHSAT COTJIACOBAHHBINA «IUIaH JACHCTBHI» 10 O60phOe ¢ omycThinuBanueM (Ton0a,
1978). Hu wmarepuanam wuccienoBaHuii MexayHaponHoi mporpammsl  OpraHuzanuu
O6benunennsix Hamnwmit mo oxpyxkatomeit cpene (FOHEII) u apyrum MexnyHapoaHbIM
opranmszarusim  OOH  (®AO, BMO, IOHECKO) cocraBieHa BcemHpHas KapTa
onycteiHuBaHus («Desertification map...», 1977), onyonukoannass FOHEII B Haiipo6u. Ilo
HEH yTOYHEHBI IUIOIIAH TyCThIHb U MOJIYITyCThIHb, ONIPECIIEH YPOBEHb OMIACHOCTH IIpolLecca
OITYCTBIHUBAHHUS JUISl BCEX apUIHBIX TEPPUTOPUNA U OJCUUTAHBI UX TUIOIIAH.

Awmepukanckuid yaensii [1. Me#rc onpenenu mionaib MyCTIHb MUpa o01mel mudpoit
48,8 wmuH. kM? (Metirc, 1955). Tlozxe erunerckuii yuensii-akonor M. Kaccac Ttakke
MPOU3BEI MOACYET IJIOMAAN MYCTHIHh MO OMOKIMMATHYECKMM 30HaM U TOJIYYHJ OOIIYIO
mwiomans B 50,83 muH. kM?, wim 34,1% cymm (3onH, 1976). CormacHo mnocieaHei
yrouHeHHON kapre omnyctsiHuBaHusA FOHEII, mycTslHM M nomymycTelHHM 3aHuUMaroT 53,3
MJTH. KM?, Ui 35,8% Bceil Cylin, a 30Ha HEJOCTATOYHOTO yBIaXHEeHUS — 4,1 MIIH. KM?.

Tabnuma 2
PacnipenesieHne Mo KOHTHHEHTAM ILIOIIA/Iel MYCTHIHb H OPOIIAEMbIX 3eMeJIb, MJTH. Ta

(mo manabM M. Kaccaca u 1. C. 3oHHa)

B Tom uncie

p— ycrsan PO

Hoit 30He

EBpomna — 12,8 —
Adpuxka 1790 8,9 7,9
ABcTpanus 640 1,7 1,6
CesepHas u llentpanbnas Amepuka | 400 24,4 21,8
HOxnas Amepuka 300 6,6 0,6
Azust 1 650 164,6 44,0
CCCP 303 11,5 8,5

Uroro... | 5083 2335 84,4

B Tabi. 2 NPUBCACHBI IUIOIIAAW IIYCTBIHb W OPOMIACMBIX 3€MCJIb IO KOHTHHCHTAM U
mjionraiy opomacMbIX 3€MEJIb B HYCTLIHHOﬁ 30HC.

3acynuiMBble  30HBI  TOJPa3AeNsAioTcs MO OMOKIMMATHYECKUM TpU3HAKaM Ha
DKCTpaapuaHble, apuaHble W mnoiyapuanele. Ha xapre onycteiHuBanus FOHEIIL
(«Desertification map...», 1977) oHH BbIAEICHBI IO BETUYMHE MOKA3aTENs YBIAKHCHUS WIH



apugHoctu C,, KOTOpbI paBE€H OTHOIICHUIO CPEIHETOJAOBOM CYMMBI OCaJKOB K
COOTBETCTBYIOIIECH CPEIHEr0I0BOM CyMME UCTIAPSIEMOCTH.

1) Oxcrpaapunnas 3o0Ha, rae C, < 0,03. Bo3mokHas rogoBasi cyMMa OCaJIKOB MEHEe
65—100 MM, a B HEKOTOPBIX ITyCTHIHIX BOOOIIE HE BBITIAAET 3a TOJ HU OJHOTO JAOXKIsA. 30HA
XapaKTepU3yeTcsi  OTCYTCTBHEM  pPACTUTEIBHOTO IOKPOBa H  KpailHE  CypOBBIMHU
KIIMMAaTU4YCCKUMHU YCJ'IOBI/ISIMI/I. HO IIOCJIICAHUM OICHKaM, IiomaJb 30HbI MCUHCIIACTCA B 9,0
MJIH. KM2.

2) Apunnas 30Ha, rae 0,03 < C, < 0,20. Cymma ocagkos ot 100 1o 200 mm. Ilokpeita
CKYJHOH PAaCTUTENBHOCTBIO: MIPOU3PACTAIOT dPEMEPHbIE OAHOJIETHUE TPABBI, @ MHOT'OJIETHSIS
PacTUTEIBHOCTh COCPENOTOUUBACTCA BIOJb CyXUX PYCEIl PEK «Baaw», KOTOPBIE 3aII0OIHSAIOTCS
BOJOW M TEKYyT TOJBKO BO BpeMs J0XKAsd. B 3TOM 30HE MOKHO 3aHUMATbCA KOYEBBIM
CKOTOBOJICTBOM U OpoIlIaeMbIM 3emiieieneM. I nomanes pasua 26,8 MiH. kM2,

3) Honyapuanas 30Ha, rae 0,20 < C, < 0,50. Cymma ocankoB ot 200 o 400 mm, Gonee
YacTO BCTPEHYACTCA MHOTOJICTHAA PACTUTCIBHOCTL W HMMCIOTCA OTACIBHBIC YYAaCTKH C
TPaBSIHUCTHIM TOKPOBOM. 31€Ch pPa3BOMAAT JOMAaIIHUX JKUBOTHBIX U  BO3JENBIBAIOT
HEOPOIIIaeMbI€ CEIbX03KYJIbTYpHhI. [Tnomans cocrasuser 17,5 MitH. kM.

4) 3ona HenocTaTouHoro ysinaxkuenus, rae 0,50 < C, <0,75. Cymma ocaakoB ot 400 10
800 MM. DTa 30Ha XapakTepu3yeTcsl 0ojiee IMIOTHOM PAaCTUTENBHOCTHIO, K HEH OTHOCSTCA
TpOHI/I‘-IeCKI/Ie CaBaHHBI, I-ICpHO?;CMHLIE’: CTCIIN. 3)1601) BO3MOXHBI 6OFapHI)Ie IIOCCBEBI
HEKOTOPBIX  KyJNbTyp, IO JJS  BBICOKOMPOAYKTHBHOTO  3€MIICAENHUS  HEOOXOAUMO
UCKyCCTBEHHOE opoteHue. [Inomans paBHa 4,1 MitH. kM2,

W3 kpaTkol XapakTEpHUCTUKH apHIHBIX 30H BHJHO, YTO U3-32 HEJIOCTATOYHOTO
YBIIQXKHCHUSI 3eMJICJICNINE B MYCTBIHAX BO3MOXXHO TOJIBKO IMPH YCJIOBHH HMCKYCCTBEHHOTO
opomieHus. [loaTomy *Ku3Hb U 3emiiefeNine CKOHIICHTPUPOBAHBI B 0a3KCax, a Ha OOIIUPHBIX
NPOCTPAHCTBAX IYCTHIHb HET HH TIOCTOSIHHOW PACTUTEIBHOCTH, HH TIOCTOSHHBIX JKHTEICH
(ectb TONMBKO pacTeHHs-d(peMephl, Ja CKOTOBOABI-KOUYEBHHKH). Ho »Tm oOmupHbIE
NPOCTPAHCTBA OOJIAZIAIOT BBHICOKAM JKOHOMHYECKHM IMOTEHIHATOM. I 94TOOBI OCBOHTH
OorarcTBa MyCThIHb M TOCTaBUTh UX HA CIY>KOy YEIOBEKY, HYXHBI BOJHBIC PECypChl B
KOJIMYECTBAX, JIOCTATOYHBIX I OOCCIICUCHUS BOJOW HOBBIX TOPOJOB M  HOBBIX
NPOMBIIIICHHBIX Pa3pa0O0TOK TMOJIE3HBIX UCKOIAEMBbIX, Pa3BUTHSI OTTOHHOTO KHBOTHOBOJICTBA
¥ OPOIIAEMOT0 3eMIICICITHSI.

Boanbie pecypcebl NyCTHIHD

Crnenuduueckne KIMMaTUYECKHE YCIOBHS IMYCThIHb — OOMJIME COJIHEYHOTO TeIIa,
MaJibI€ OCAaAKH, BBICOKHC TCMIICPATYPbI BO3AyXa H 00JIBIIION )Ie(l)I/IIII/IT BJIaXXHOCTH — HE
TOJBKO HCKIIOYAIOT ()OPMHPOBAHHE IIOCTOSIHHOTO BOJHOTO CTOKA, HO M CHOCOOCTBYIOT
MOBBIIICHUIO MHHEpAIHM3AIMK TMOA3EMHBIX BOJ. JIMImb BO BpeMs moxaei o0Opa3yroTcs
BPEMEHHBIE BOJIOTOKH, KOTOpPbIE OBICTPO mepechixatoT. [10CTOSHHBIN MOBEPXHOCTHBINH CTOK
dopMupyercs 3a IpeenaMy IyCThIHb.

UYepes HEKOTOpBIE MYyCTHIHU MPOTEKAIOT TpaH3uToM KpymHble peku (Hurep, Hun, Unp,
Turp u EBdpat, Amynapes, Konopano u np.), 6epyuime Hagaao B COCETHUX TeorpapuIecKux
o0macTsx, OOBIYHO TOpPHBIX paifoHax. B Tabm. 3 cBeaeHbl JaHHbIE O KPYHMHEHUIIMX peKax,
IPOTEKAIOIUX 0 MYCTBIHHBIM U 3acyIUIMBBIM TeppUTOpUsAM Mupa. VX BoAHbIE pecypcsl
UTpalOT TIPOMAJHYI0 pOJb B OCBOCHHWU IIYCThIHb: B BOJIOCHAOKEHUM (HAceleHHs U
IPOMBIIIJICHHOCTH) U B OPOLLICHHH.



[Tomumo pedyHOro cToKa B TMYCTBHIHAX €II€ C JAPEBHEHIIMX BpeMEH IIHPOKO
UCTIONB3YIOTCSL BCE JOCTYIHBIE PECYpChl MPECHBIX MOA3EMHBIX BoJ. OOIIME eCTECTBEHHbBIE
3amacel MOA3EMHBIX BOJI BO BCEM MHUpE OILICHEHBI B 23,4 MIIH. KM?, U3 HuUX npecHbx 10,53
MJIH. KM® U coneHbix 12,87 w™uH. kmM® («MupoBoit BoaHbI Oamauc..», 1974). U3
MPHUBEICHHBIX U(DP CIEIYET, YTO HA CYIIE COJCHBIX MOJ3EMHBIX BOJ OOJIbIIE, YeM TPECHBIX,
a B IIYCTBIHE 3TO COOTHOIIIEHUE e1lle 00JIee U3MEHSIETCS B MOJIb3Y COJICHBIX.

B mycThIHAX HMAET MHTEHCHBHOE WCIIAPEHHE HE TOJIBKO BBINABLIIMX OCAgKOB, HO H
TPYHTOBBIX BOJA. JTO MPUBOJUT K MOBBILIEHUIO MUHEPAJIU3ALMU TIOJ3EMHBIX BOJI, a B Cllydae
uX OJIN3KOro 3ajeraHus OT MOBEPXHOCTH — K 00pa30BaHUIO COJIOHYAKOB U 1OpoB. [TosTomy,
KaKk TIpaBWIO, Ha OOJNBIIEH YacTH TEPPUTOPUH MYCTBIHb IIOJ3€MHBIE BOJBI IIEPBOTO
BOJOHOCHOIO TOPHU30HTa MMEIOT [OBBIIICHHYI0 MHMHEDPAIU3ALMI0 U HENPUTOMHBI IS
X03SICTBEHHO-OBITOBBIX IIEJICH.

TaOnuma 3

Boanble pecypcbl KPpyNHEHIINX PeK, NPOTEKAKIMX 10 NYCTHIHHBIM U NMOJYNYCThIHHBIM
TeppPUTOPUAM

. CpeiHuit MHOrOJETHHIL _— Bg; Sc“gii‘; |
CTOK, pacxo, KM TBIC. KM?
KM®/TO] Mm3/c
Hurep (Adpuka) 268,0 | 8500|4160 | 2092,0
Nun (Azus) 206,0 | 6530|3180 | 980,0
Hun (Adpuxka) 84,0 | 2664|6671 | 2870,0
Turp u EBdpat (A3zus) 77,0 | 2442 | 3260 | 1048,0
Amynapbs (A3us) 63,1 | 2000 | 1437 227,8
Xyanxd (A3us) 47,0 | 1500 | 4845 745,1
Coipaapbst (A3ust) 37,8 | 1200|2137 150,1
Tapum (Azns) 29,0 92012030 | 951,5
JInmrono (Adpuka) 26,0 824 | 1600 | 440,0
Kapy#n (A3zus) 24,3 770 850 60,0
Myppeii (ABcTpanus) 23,6 750 | 2575 | 1056,7
Konopano (CeBepnas AMepuka) 23,4 742 | 1450 107,0
Ceneran (Adpuka) 23,2 735 | 486 | 4410
Puo-I'panne (CeBepHast AMepuka) 18,0 570 { 2880 | 570,0
Jxy6a (Adpuxa) 17,2 546 | 1600 | 750,0
OpamxeBas (Adpuxa) 15,3 486 | 1860 | 1020,0
Wnu (A3zus) 14,8 470 | 1439 129,0
lenbmeny (Asust) 6.8 214 |1 1 150 39,2




Cedunpyn (Azus) 4,1 130 | 720 56,0
3epaBmiaH (A3wus) 2,6 81 781 12,3
Yy (A3zwus) 2,0 64 | 1067 27,1
J[3a0xaH (A3zus) 1,9 60 808 150,0
Myprab (A3zus) 1,6 52 852 46,9
®dapaxpyna (Azus) 1,5 49 580 25,0

Wcrounuku: «BoaHble pecypcsl M BOAHBIA OanaHc...», 1967; «MupoBoil Boasslii 6ananc...», 1974; Mypanos, 1959;
«Opomrenue u ocymenwue...», 1974; Hlynsn, 1965, 1968; BCO, u3x. 3.

HpeCHI)IG MOA3EMHBIC BOJbI BCTPCUYAIOTCA BOMM3M oOyacTel nmuTaHWA Ha IMOATOPHBIX
paBHHMHAX WU B JOJMHAX KPYIHBIX PEK, I/Ie MOCTYIJICHHE BOJI MTPOUCXOIUT C TOP WU U3 PEK
3a CYET MOAPYCIOBOU (PHITBTpALIHS.

B noanecuanpix JTUH3aX MOTYT OBITh HAKOIUICHBI OOJBIIHE CTATUYECKHE 3arachl
NpecHbIX BOJA. TONBKO MO BOCBMHU KPYMHEWIIUM JHH3aM TypKMEHUCTaHAa CTaTUYECKUE
3amacel BOAbI ompeneneHsl B 71 mupa. m®. EcTecTBeHHbIE pecypchl 3THUX JIMH3 DPaBHBI
482,1 n/c, a TPOTHO3HBIC SKCIUTyaTallMOHHBIE oOlleHeHbl B 13 757 n/c («['mmporeomnorus
CCCPy», 1972). IlosToMy B3KcIUTyaTauus MOJNECYAHBIX JHH3 TPEAINONaraeT pazpaboTKy
BEKOBBIX 3aMacoB BOJAbI. Mauible JHH3BI MPECHBIX BOJ (HOPMUPYIOTCS MYTEM MOTPYKEHUS B
30HY a’paliil BOJ| BPEMEHHOTO IOBEPXHOCTHOTO CTOKA C TAaKbIPOB MM MPEATOpHil.
MarasuHupoBaHHE J0XKIEBOW BOJBI B TIOA3EMHBIX KOJUIEKTOPAX MO3BOJSIET COXPAHUTH €€ OT
UCIIAPEHUS U HCIIOJIB30BaTh B OTTOHHOM KMBOTHOBOJICTBE.

MuHepannu3oBaHHbIE TMOA3EMHBIC BOJBI PACIHpPOCTPAaHEHbI BCIOAy. Ha paBHHMHax OHH
OOBIYHO 3QJICTAIOT CILIONIHBIM 3€PKaJOM U JIMIIb B HEKOTOPBIX MECTaX OOpa3yrTCs MsATHA
pacipecHeHHs] MMOA OOJBIIMMU MaccHBaMH OapxXaHHBIX IECKOB 3a cueT (uibTpanuu
aTMOC(EepHBIX OCAIKOB WM JOKICBOW BOJBI BPEMEHHOT'O IOBEPXHOCTHOTO CTOKA,
00pa3yromierocst Ha TOPHBIX CKJIOHAX WM HAa PAaBHUHHBIX TTTUHUCTHIX BOJIOCOOpax (TakbIpax).
CBOIHBIC JTaHHBIC O 3amacax COJICHBIX MOJ3EMHBIX BOJ| B apUIHBIX 30HAX 3€MHOrO IIapa
HUMU He Hainenel. B mocnemneit padore M. P. Hukutuna (1978) u npyrux mpuBOASTCS
pPE3yNbTaThl OIICHKU PECYpPCOB COJIOHOBATHIX U COJICHBIX MOJ3EMHBIX BOJ IOKHBIX pailOHOB
CCCP, KoTOpbIE€ OXBaThIBAIOT BCE MYCTHIHHBIE W MOJYIMyCTHIHHBIE PANMOHBI HAILICH CTpPaHBI.
Ha mnomaan 3,6 MUIH. KM? TIOTEHIIMAIBHBIE SKCIUTYaTAIMOHHBIE PECYPCHl MOI3EMHBIX BOJI
paBabl 5000 M*/c, u3 HEX TpecHBIXx — 2100, cirabocomoHOBaTHIX (C MHHEpamu3amuen 1—
3 r/nm)— 700, comonoBathix (3—10T1/m)— 1000 m comennix (10—35 r/m)— 1200 m3/c
(Hukutun u ap., 1978). Takum oOpa3om, pecypcsl MUHEpAIM30BaHHBIX BOJ paBHBI 2200 M?/c,
win 70 KM3/TOJ, 4TO 1O BOJHOCTH MPEBHIIIAET CTOK TAKOW OOJBIION peKH, Kak AMyIapbsi.

CnabomMuHepannM30BaHHBIC MOJ3EMHbBIE (JIPEHAKHBIE) W TMOBEPXHOCTHBIC (CTOYHBIC)
BOJBI MOTYT OBITh JOIOJHHUTEIBHBIM HMCTOYHUKOM IIOJIYYCHHS BOJHBIX PECYpPCOB U
UCIIONB30BAThCS VISl OPOILEHHUSI HEMOCPEICTBEHHO, NTUOO Mocie pa30aBiIeHHS MPECHBIMU
BOJaMHM, JuO0 mocie onpecHeHus. B 1975r. o0bemM cOpOCHBIX BOJ B MHpPE JOCTUT
1200 kmM?*/rox, W3 HUX TONBKO JAPEHAXHBIX BOJ OTBOAUJIOCH B CEIbCKOM XO3sCTBE
npubam3uTenbHo S00 km3/roa. Tak Kak B MyCTBIHAX MUPA HAXOTUTCS TPETh BCEX OPOIIAEMBIX
3eMeJlb, TO W3 3TOr0 KOJMYECTBA JIPEHAXHBIX BOJ HA apUAHBIC 30HBI MPHUXOIUTCS OKOJIO
170 xkm3/rog.



B namieii crpane y)ke MpOBEAEHBI OIBITHI, KOTOPbIE MOATBEPIMIN LEIeCO00Pa3HOCTh U
PEHTa0ENPHOCTh HMCIOJIB30BaHMUS MHHEPAJIM30BAaHHBIX BOJ MJIS OPOIICHHS KOPMOBBIX H
TEXHUUYECKUX KyJbTyp («Vcmonbp3oBaHHME MUHEPATU30BaHHBIX BOJ...», 1973; PaxumOaes,
Nobparumos, 1978). I'. C. Hectepoa (1972) B 00CTOATENLHOM U YpE3BBIYAHHO MHTEPECHOM
0030pe 0000mMIa pe3ynbTaThl CBOMX HCCIECAOBAaHWNH M MHPOBOH OIBIT HCIIOJIB30BAHUS
MHHEPAJIM30BaHHBIX ~ BOJ  JUISI  OpOWICHMS. bBBpUIO TNOKa3aHO, 4dYTO HE  TOJBKO
CJ1a0OMUHEpAIN30BaHHbIE KOHTUHEHTAIBHBIE BOJIbI, HO U MOPCKHE MOXKHO B ONpEIeICHHBIX
YCJIOBUSIX C YCIIEXOM UCIIONIB30BATh JUIS BBIPALIMBAHHS KOPMOBBIX U TEXHUYECKUX KYJIBTYD.

OO6HaexuBarone pe3yabTaThl YK€ MPOBEIEHHBIX OMBITOB BO MHOTHX CTpaHaxX MHUpa
OTKPBIBAIOT peanbHbIe MEePCIEKTUBBI HCIIOJIH30BaAHUS OTPOMHBIX pecypcoB
c1a00OMHHEPATM30BAHHBIX BOJ (MIOA3EMHBIX U MIOBEPXHOCTHBIX) U PECYPCOB MOPCKHUX BOA JIJISI
OPOIICHUS aPUIHBIX 3€MEJb U OCBOCHHSI Ty CTHIHb.

I''TABA 2

TpaI[I'IlII/IOHHI)Ie CII0COODI I[Oﬁl)l‘ll/l BOAbI B IYCTHIHC

Opourenue B IpeBHEM MHpe

Boga — HempemeHHOE yCIOBHE CYIIECTBOBAHMSI 4YEJNOBEKa, IOSTOMY JIIOAU U3
MOKOJICHUSI B TOKOJICHHE OTKPHIBAJIM BCE HOBBIC M HOBBIE CIIOCOOBI ee A0OBuU. Benmkue
IUBUIN3AIUN U KyJIbTYpbl IPEBHOCTH OBLIM 00sS3aHBI CBOMM PACIIBETOM M MOTYILIECTBOM B
3HAYUTENBHON Mepe YMEHHUIO U M300peTaTeNbHOCTH YelOBeKa MOObIBAaTh BOJIY B TSKEIbIX
MPUPOTHO-KIIMMATUYECKUX YCIIOBUSX.

[lepBbie MMBWIN3ALUK B APEBHOCTH BO3HUKIM B nonuHax pexk Hwma, Muga, Turpa u
EBdpara eme 5—6 Toic. jeT Hazaa. Teruiblil KIUMaT, MI0JOPOIHbBIE 3€MJIM U OOHIINE BOJBI
co3JaBaJIi OJaromnpusiTHbIE YCJIOBUS JUIsl ToceiaeHusl Jojaed. B riyObokol apeBHOCTH B
nonuHe Huna BO3HMKIIO MorymiecTBeHHOe 1napcTBo (papaonoB. Mctoku Huna nexar ganeko
Ha IOre B Topax DKBaTOpHadbHOU AQpHUKH U AOUCCHHCKOTO HAropbs. JTa caMas JJTUHHAs
peka Mupa Ha O0JIBIIOM PACCTOSTHUH TEUEeT MO pacKaleHHOW MyCThIHE, TPUHOCS B HEE JKU3Hb.
EsxeronHo, pa3nuBasch, 3aTalUIMBACT MO M YI00PSET UX IJI0JOPOAHBIM WioM. Eme Ha 3ape
UCTOPHUH, YTOOBI 3alUTUTH Erumer kak oT m30bITKAa, TaK U OT HEJAOCTaTKa HUJIBCKHX BO/I,
KUTEISIM JIOJTMHBI HEOOXOMUMO OBLIO YKPOTUTH PEKy U PaCHpelessiTh BOAY C MOMOIIBIO
CJI0’KHOM CUCTEMBI IUNIOTUH U KAHAJIOB.

CornacHo mpenaHuio, NMepBbIid erunerckuid mapp Menec (okono 3400 r. 1o H. 3.) ObLT
TaKXKe U MEPBBIM cTpouTesieM aaM6 s perynupoBanus Huna (Xeper, 1954). Bo Bpemena
(hapaoHOB OCYIIECTBIISUICS TINATEIBHBIM YXOJI 32 MPOCUTEIILHON cUCTeMOM. bbut pazpaboran
LEJIbI KOJIEKC 3aKOHOB BOJIOMOJIB30BAHUsS, KOTOPOIO HEYKOCHHUTEJIBbHO MPHUACPKUBAIUCH B
Hpesnem Erunte. Iloka mnponseran [lpeBuuit Eruner, opocCHTEIbHBIE CHUCTEMBI
MOJIIEPXKUBATNCH B 00pasziioBoM nopsiike. [o3aHee, ¢ mpuxoaoM pUMIISH, a 3aTeM U TYPOK,
KaHAJIbl U TUIOTUHBI HE PEMOHTHPOBAIIUCH, OPOCHUTENIbHASI CETh HE OYHMIIAIaCh W MPHUIILIA B
yHajoK.

B mnogoponnoit nonune J[Bypeuns Oomnee 5 ThIiC. IET Ha3a BO3HUKIN TOpoja U IapcTBa
[Iymep u Axkag, KOTOpbIE IOCTHUTIIM BBICOKOTO HCKYCCTBAa B CTPOUTEILCTBE IUIOTHH,



BOJIOXPaHMINII U KaHanoB. Ho kpome BBICOKOTO MHKEHEPHOTO UCKYCCTBA APEBHUE IIyMEPbI
3HAJIM U IPUEMBI MOJUBHOTO 3emieneus. OHU Ha OMbITe yOeIUIHCh, YTO N30BITOK BOJABI Ha
MOJISIX MPEACTaBIAET cO00i HE MeHbIlIee Oe/ICTBUE, YEM U €€ HEJJOCTATOK.

B 2400r. mo H.»3. Mexay ropogaMu YMma u Jlaram BO3HMKIM pa3fgopbl H3-3a
COBMECTHOT'O TOJIb30BaHUs Bojamu EBdpata. Jlaram mpopsin cebe HOBBIM KaHAT U MOJAl
BOJy Ha mojs u3 Turpa, HO 3TO mpuBeino K katactpode. HoBblll kaHasl mojaBai CIHUIIKOM
MHOIO BOJBI, YPOBEHb TIPYHTOBBIX BOJ IOJHSJICS IOYTH IO IOBEPXHOCTH, U BCE IO
HOKPBUTUCH COJbIO. Jlaramiiel BBIHYXICHBI OBLIHM OpOCHTH 3TH TIONS U TIEPECETUTHCS Ha
HOBBbIE 3eMiu (Dropon, 1966).

B npeBrem BapuiioHe mpaBmiia MOJIB30BAaHUS BOJOW OBLIM BO3BEIEHBI B 3aKOH, U TaM
CKPYITyJIe3HO CIICIWJIM 3a TEeM, 4YTOOBI BOJa paclpele/isuiach CIPAaBEIJIMBO W 3eMIIS
opomiajiach B TOpPAJKE CTPOroil odepeaHoctw. Jlo HAC OOILIM OTPBIBKM CBOJA 3aKOHOB
Xammyparmu (1792—1750 rr. 10 H.3.), B KOTOPBIX OBLIM TMOJPOOHO OIMCAHBI IPaBUIIA
MOJIb30BAaHUs BOJOW (HEKOTOpPBIE W3 HUX MpHUBeIAeHB B pabdote A. Il. MypanoBa, 1959).
CypoBoe HakazaHHe 0XHAAJI0 TOro, KTO Hapylluad 3aKOHbI BOJIONOJIb30BAaHUSI WM IO Ybeil
BUHE TIPOUCXOAMI IPOPHIB 1aMOBI.

Ha nporsokeHnu MONTOW HCTOPUU Ha IBETYLIYIO AONMMHY MecomoTaMuu KOYEBBIE
IUIeMEHa HEOJAHOKPATHO COBEpIIAIIM HAa0erd W 3aBOEBBIBANIM €€. 3aBOoeBaTelM HE 3HAIU
OpOILIaeMOTro 3eMJIe/ICNs U MOHATHS HE UMEIH 00 YCTpPONCTBE MPPUTALMOHHOW CUCTEMBI,
MO3TOMY KaHajbl M OPOCHTENbHAsl CeTh MPUXOJMIN B 3allyCTCHHE, a JOJMHA Bce Oolee U
Oosee mpeBpaiaiach B MyCTHIHIO.

[[Berymue nuBunu3anuu Xapamnmna Ha tore Ilenmkaba B Muanun u Moxenmxko-/lapo B
[Takucrane sBISIN COOOM MPUMEP MOPA3UTEIHLHO BBICOKOTO YPOBHS Pa3BUTHS HAIIMOHATHHON
KyJabTypbl. MoxeHmxko-/lapo Hac wuHTEpecyeT CBOEH TEXHUKOW BOJOCHAOXKECHHSI |
CaHUTApHOrO OnaroycrpoiictBa. B ropome cyimiecTBOBal BOJOMPOBOJ W KaHAIU3aIus,
MMEUCh OOIIECTBEHHBIC KyNaJIbHU U MOYTH B KaXJIOM JOoMe ObLIa BaHHAs KOMHATa, OTKyJa
rpsi3Has BOJA MO TpyOam BHIBOJIUIACH B BHITPEOHBIE SIMBL. DTH SIMBI CITY>KUJIM OTCTOMHUKAMH,
I7I€ OCAKIAINCH TBEPAbIC YACTHUIIbI, U OHU MEPUOJIUYECKH OUUIIAINCh. M3 siM rpsi3Has Bona
MOCTYMNaJIa B KAHAJU3ALMOHHBINA KOJUIEKTOP CTOYHBIX BOJ M IO HEMY BBIBOAWIACH 33 TOPOJ
(I'mnpzendax, 1964; @wopoH, 1966).

Be3Han0prle BOAOINPOBOABLI 1 AKBEAYKHA

Ho He Bcskast mycTeiHS oOjanaeT TakuM OECLEHHBIM JapoM, Kak KpyIlHas peka, a
MHOTHE HE MMEIOT Jake ManbiXx pek. W moam eme B riiyOOKOH JPEBHOCTH HAyYMIHChH
CTPOUTH OE3HAMOPHBIC BOAOMPOBOJBI, MPEACTABIAIOMNE COOON OONMHMIIOBaHHBIE KaMHEM
KaHaJIbI-KeNOObl, YJOXKEHHbIE CO CTPOTHM COOJIOJIEHHEM YKIOHA, 4YTOOBl BOJA IUIA
caMoTeKoM. B Tex ciyuasix, Korja HEBO3MOXXHO ObLIO 0OOMTH BO3BBIIIEHHOCTb, CTPOUTEIU
npopy0anu B HeW TOHHENM, a KOIJAa BCTPEUAIMCh HU3MHA WIM YIIEIbe, TO KaHal
YKJIaJbIBaJICs HA AKBEIYKH.

TouyHO HE YCTaHOBJIECHO, I'Ie M KAKOW HAPOJA BIEPBBIE ITOCTPOMJI BOJLONPOBOI H
akBelyKd. Bo MHOrnx mectax HaxoJAT UX OCTaTKU MU pa3BaiuHbl. [IepBbie BOIONpPOBOIBI B
Hpesueii I'penun otHocatcs k VII—VIBB. mo H.3. Ha octpoBe Camoce mpu THpaHe
[Tonmukpate (537—522 rr. 10 H. 3.) apxuTekTop EBnanunyc u3 Merapsl poBei B rOpo BOAY,
npoOUB yepe3 KaMeHHYI0 Topy ToHHeNb JUIMHOM 1200 M. OH TOYHO paccunTal HalpaBlEHUE
U BBIIEpKaJ YKJIOH, YyTOOBI BoJa MO HEMy ILula camoTekoM. Jlainee mo oOIMIIOBaHHOMY
KaMHEM KaHally BOJa IMOAXOIWIA K TOPOAY U 3aTeM MOCTyIala B Pa3BETBICHHYIO CETh TPYO,



NOABOAMBIINX BOAY K ()OHTaHAM, TepMaM M BO MHOTHeE JoMa Ooradeid. CTOYHBIE BOABI IO
JIpyruM TpyOam criyckanuch B raBanb (I'mib3enbax, 1964; I'opckuid, 1962).

Haubonpimuii pazmax cTpoUTENbCTBO BOAOIPOBOOB U aKBELYKOB MOJIy4nyo B [[peBHeM
Pume. IlepBbiii akBenyk mmuHOM 20 kM moctpoeH B 312r. mo H.3. Bonanoxy pacuBera
PumMckoli uMmnepun B ropoj MOABOAWIN BOAY YK€ 14 BOIONpPOBONOB, MPUYEM BOJIONPOBOJ
AxBa Mapcust umen npoTspkeHHOCTh 91,6 kM (u3 Hux 11 kM akBemykoB). CamMbIM OONBIINM
JOCTH)KEHUEM PHMCKOM TUAPOTEXHUKHM CUMUTAIOT COOPYXKEHHME TOHHENs 4epe3 ropy
Addamano mmuHOM 5 kM. Pumckumu akBenykamu B konue II B. H. 3. 3aBemoBanm Cekcryc
Onunyc ®poHTHHYC, KOTOPBI Hamucaql HCTOPUI0 MX COOPYXKEHHsI, TZIeé OH C TOpJIOCTBIO
roBopuii: «Pa3Be MOXHO cpaBHUTH OecCIOIe3HbIE MUPaMU/Ibl WJIM HEKOTOPBIE MPOCIaBICHHbIE,
HO TOKE€ HE MPUHOCSIINE TIOJB3Y COOPYKEH IPeKoB ¢ ATUMH akBeaykamu?» (I'opckuit, 1962).

Cronuia TMTraHTCKOW pa0oBIIAENbUECKON MMIIEPUH KUIa TpabekaMyd M XUIICHUSMU,
pUYEeM TOPOJI-TUTAHT CaM HUYEro He MPOM3BOIMII, a CBO3WI U3 KOJOHUI BCce HEOOXOAMMOE.
Haxe Bomy Pum 3abupan u3 BceX OKPECTHBIX HMCTOYHHMKOB B pammyce 100 kM. B ropon
[0JJaBaJIOCh OTPOMHOE KOJIMYEeCTBO BOJAbI — B cpenHeM 1000 j1/cyT Ha KaXIOTo KHUTEJNS.
Takoe BojonoTpeOiIeHne HE MOXKET 00ECTIeUYNTh HAILIM IHU HU OJ{HA CTOJIMIIA MUDA.

PuMckue wummepatopbl comepHUYaNId APYyr C JOPYrOM B COOPY)XEHUH B TOpPOJE
POCKOIITHBIX TEPM — OOIIECTBEHHBIX 0OaHb. HekoTophle OBLIM HACTOIBKO BEIHMYECTBEHHBI U
rpaHMO3HbI, YTO B HUX MOIJIM OJHOBpeMEHHO HaxoauTbcs 1600 yenoBek. Kpome 11 tepwm,
obu10 850 kymanen, 1350 oOIIeNOCTYTHBIX BOJOEMOB U KOJIOAIEB, MHOKECTBO (POHTAHOB.
B GoraTtele noMa Boja mMmojaaBajiach MO KaMEHHBIM M TIMHSIHBIM TpyOam. CTOYHBIE BOJBI
OTBOJWJIUCH TOA3EMHBIM IyTeM B COOpPHBIN KOJJIEKTOpP, KOTOPBIA BHIBOAWI M3 TOpoaa
3arpsisHeHHBIC BOJIbI B THOp (I'nnp3enbax, 1964).

Jlo Hammx IHEW COXpaHWJIMCh OCTATKHM aKBEAYKOB B CHPUMCKOW IMyCThIHE B Oa3uCe
nerennapuoil [lansmupsl, B TyHuce Ha 3emisix npeHero Kapdarena, B Mpane Hemaneko ot
ropoaa Kym u BO MHOTHX IpyTHX MeCTax.

KoJsiogubl u ksipu3bl

B nyCTBIHHBIX M 3aCyIUIMBBIX paiiOHaX, IJ€ MOBEPXHOCTHBIE BOJOTOKU (PEKH, PyUbH,
POIHHKH) OTCYTCTBYIOT, €IMHCTBEHHBIMH HCTOYHMKAMH BOJOCHAOKEHHWS OBUIM IIaXTHBIE
KOJIOZIBI, BCKPBIBABIINE NEPBBIM OT NOBEPXHOCTU TOPU3OHT MOA3EMHBIX BOA. BBITH MOXET,
KOJIOZIEI] — JIpeBHelIIee N300peTeHne YelloBeKa, M03BOJIMBIIEEe eMy A0ObIBAaTh BOJY M BECTH
XO3SI1ICTBO B YPE3BBIYAIHO CYPOBBIX YCIOBHSX IIyCTHIHH.

W3 xonmonueB 1oObIBany U TOOBIBAIOT BOAY HE TOJBKO JUIS MUThS U BOJOIOS KUBOTHBIX,
HO U I OPOIICHUS HEOOBIINX YYACTKOB 3eMITH. JIJIsT 3TOT0 MPUMEHSUTACH BOJIOTIOIBEMHHKH,
IIPUBOAMBIINECS B JIBUKECHHUE JKMBOTHBIMU. M Takoe KOJIOE€3HOE OPOILIEHHE CYLIECTBYET C
IPEeBHEWIIUX BpeMeH M 10 Hamero BpemeHu B Ilakucrane, Wuawm, Adranucrane,
CaynoBckoii ApaBuu U ApYruX CTpaHaxX. B MyCTBIHHON 30HE OYEHh MHOTO KOJIOMIIEB; OOIIast
UX YHUCIIEHHOCTh Heu3BecTHA. O pOJIM KOJIOAIEB B XO3SIICTBEHHOMN XKU3HU 3aCYIUIUBBIX CTpaH
MOXHO CyAuTh 1o Takomy npumepy. B [Takucrane u3 11,4 muH. ra opomaeMbix 3eMenb C
MOMOIIbIO KOJNOAIEB moiuBaeTcss 957,5 teic.ra («OpouieHne U ocyuieHue...», 1974).
B nocnennee Bpemsi mepexoisT K CTPOUTENBCTBY 0OJi€€ COBEPIICHHBIX OYpOBBIX CKBAYKUH
WK TPyOUATHIX KOJOAIEB, 000PYIOBAHHBIX COBPEMEHHBIMU HACOCAMHU.

B CCCP B 1973 r. ToNIbKO Ha MTyCTHIHHBIX M CTEMHBIX MACTOMINAX HACUUTHIBATIOCH Ooee
70 TBIC. MIAXTHBIX KOJIOAIIEB W OKoJIO 30 Thic. OypOBBIX CKBaXWH («Menmopanus 3eMeib



CCCPy», 1975). B nameli ctpaHe KOJOAIBI CIyXKaT MPEUMYIIECTBEHHO /I BOJOIOS CKOTa U
JUIIb B HEKOTOPBIX CIyyasx AN BoJocHaOkeHusi HaceneHus. KojomesHoe opoieHue He
MPAKTUKYETCS.

BrigaromuMces TOCTHKEHHEM HapOJHOM THAPOTEXHUKH CIIEAYET NMPU3HAThH MOA3EMHbBIE
BOJIOCOOpHBIE Tanepen, kotopeie B Cpennedt Asum u Ha KaBkase Ha3bIBAIOT KSIpHU3aMH, B
Hpane — xanaramu, B Appuke — dorrapa (I'mnszendax, 1964; @ropon, 1966). OObIYHO HX
CTPOSIT Ha MOATOPHBIX paBHHUHAX, TNI€ B KOHYCax BBIHOCA COAEPKUTCS Boja. OOHapYyKUB B
MEePBOI MIaXTE BOJIOHOCHBIA TOPU3O0HT, OT HETO HAYMHAIOT BECTH TOPU3OHTAIBHYIO Tajepero,
coOmronast ykioH. Ha paBHBIX pacCTOSHUSAX POIOT BCIIOMOTaTelIbHbIe BEPTHKAIBHBIE IIAXTHI,
KOTOpbIE BHAuaje CIyKaT CTPOUTENAM JUIsl YyJaleHHUs TPyHTa, a 3aTEM OCTalTCAd JUIs
BEHTUJISIIIHH.

["'Opr30HTAIBHYIO IUTOJBHIO POIOT OOJIBIIOrO CEYEHHs, YTOOBI UENOBEK MOI HpOMTH
cros. Ecmu rpyHT cnmaOblif, TO €ro 3akperuisiioT, WHOT/Aa Jake KaMEeHHOW Kiagkoi. Ha
IIOBEPXHOCTU KAPH3 MPOCIEKUBACTCS 10 0€3yKOPU3HEHHO POBHOMY psAy Ky4deK BBIHYTOH
3emin. Cpeanss JuiMHa Kapu3oB 5—10 kM, rioyOuHa mepBod, camMoi TiTyOOKOW IIaxThl —
50—100 m, a nmebut xomnebnercs or 30 mo 100 n/c m OGomee. Kaxmplii mMeTp moa3eMHOM
raJiepes, MPOHU3BIBAIOIIEH BOIOHOCHBIM TOPU30HT, obecredyrnBaeT pacxoxa 0,3—0,6 i/c.

Ksipussl 0butn n3BecTHbl B Accupuu, BaBunonun u apesnelt Ilepeus, ucnonabp3oBanuch
pumiisiHamu B Cupun, 3ateM Typkamu B Manoi Azun. Ouu BeTpedatorest B CpeaHedt A3uu u
3akaBkaszbe, Ha bmmkaem u Cpennem Boctoke, CeBepHoii Adpuke u lleHTpansHoil A3um.
Tonbko Ha Hpanckom Haropee HacuuThiBaeTcsi oT 80 mo 100 Teic. ksapu3oB. Kspusbl
o0ecreunBaroT BOJOCHA0KEHNE HACEICHUS U OPOILICHHE.

B Adranucrane 3HaMEHUTHI  KOJOCCAJIbHBIE TIO CBOMM  pa3MepaM  KSIPHU3HI,
CYIIECTBYIONIME C JPEBHEMIIMX BpeMeH B qosuHax ['azuu, TapHaka, Cucrana, Kannmarapa u
Jlxananabana. U teneps emie B 1oauHe TapHaka pacnoioxKeHb! KpynHeiine B Adranucrane
Ksipu3bl uHOM 30 kM 1 edutom 10 2500 n/c («BomHbIe pecypchl B BOJOXO3SHCTBEHHBIC. ..),
1967). B Ilakucrane B 1965 r. ksipusbl momanu na opoineHue moneit 2097 muH. M*> BOJBI
(«Oporienne u ocylieHue...», 1974).

Benuka ponb mMoa3eMHBIX BOAOCOOpPHBIX Talepeit — kaHaToB — B Mpane, rae oHHM
o0ecrneynBaroT BOAOK HaceJIeHHE U MOYTH MOJIOBUHY BCEX OpOIIaeMbIX 3emenb (1,5 MiH. ra).
B Upane 3a 2500 et noctpoeno 40 Thic. KaHATOB 001IeH TuHOM 270 THIC. KM U CYMMAapHBIM
neburom 560 M*/c, KOTOpbIE HAIOT OKOJO TPETH BOAHBIX pecypcoB cTpaHbl («BomHble
pecypcsl U BOAOXO3AUCTBEHHBIC...», 1967; «More water...», 1974). V3 npexHero umcia
KaHaTOB B HACTOsIIEe BpEMsi OCTAJIOCh JAEUCTBYIOUIMX TOJIBKO 2 THIC. CAMBIX KPYMHBIX, OHU
natoT okoso 20% Bcel BObI, HEOOXOAUMOM 1711 OPOIICHUS U BOJAOCHA0KEHHUSI HACETICHUSI.

B Caxape or ®urura B Mapokko 1o Tunukenbrta B AJDKUpE pacrojiaraercs LEMNb
0a3uCcoB. OJTO TakK Ha3blBaeMas «IajbMOBas JoOpora», mpoTsHyBmascs Ha 1200 km.
CyIecTBYIOT 3TH 0a3UCHl TOJBKO 3a CUET BOJIBI, MOJaBaeMOM U3 MOA3EMHBIX BOJOCOOPHBIX
ranepeit — ¢orrap, kotropsie uMeroT JuHY 5—10 kM 1 rmyouny a0 40 m. Mx oOmas naimyuHa
TonbKO B Akupckod Caxape mpeBbimaer 3 Toic. KM. B Alin-Canaxe oOmuii ne0ut Beex
dorrap B Hauane Beka 061 250 51/c, a B 1947 r. — 108 1/c (Propon, 1966).

B Coserckom Typkmenucrane B npenropbsx Komermara Obuio 6onee 200 kspu30B ¢
obmuMm nedurom 2260 5i/c. B 1965 1. neficTByIOMMX KIPU30B OCTATIOCH 98, UMEIOIUX AeOUT
1140 n/c. B nHacTosimee BpeMsi SKCIUTyaTupyercs 54 Kspusa, pacxo]] KOTOPBIX COCTaBIISICT
1000 s/c («I'maporeosorus CCCPy», 1972).



HaGmromaercss oOmiass TeHACHIMS 3a0BEHHMsI CTApOTO CrHocoba BOJOCHAOKEHHUS |
Jierpajanys BCero KIpU3HOro xo3saicTBa. CTPOUTENBCTBO KSAPU30B M MOJACPKAHUE HUX B
paboyem cocTOSHMU — JAeno Joporocrosuiee. [lo naHHBIM  (PpaHIy3CKOTO Y4YEHOIo
P. ®ropona (1966), Ha cTPOUTETHCTBO KSIpH3a CpeIHEN MIUHBI (5 KM) 3aTpaThl paboueld CUIbl
COCTaBSIT OKOJIO 48 ThIC. YEIOBEKO-HEH, YTO, 10 COBPEMEHHBIM PAaCLEHKaM OIUIaThl TpyZa B
CCCP, oboiinercs B cymmy He menee 0,5 miH. py6. JlemeBie OypeHue CKBa)XKHH TOHM ke
POM3BOIUTEIHLHOCTH, HA COOPYKEHHE KOTOPBIX pab0vmX pyK TpeOyeTcst MeHbIIIE.

Coop n10:x1eB0i BOABI HA €CTECTBEHHBIX H HCKYCCTBEHHBIX BO10COOpax

ATMochepHbIe 0CaJKku — TMEPBOMCTOYHHUK MPECHBIX BOJ B MYCThIHE, U TaM, TJI€ 3TO
BO3MOXKHO, YEJIOBEK C JaBHMX MMOp coOupaj JOXKIEBYI0 BOAy Ha 1000 MOBEPXHOCTH,
oOpasyromieid cTok (TIIMHUCTOH, KaMeHHCTOM U 1p.). B cepemmne XX B. KOYEBHUKH-
cKoTOBOJbI Erumra, Bbimacasi CKOT K 3amagy OT JenbThl Huia, oOHapyXuau paccesHHBIE B
MYCTbIHE IUCTEPHBI. DTU LUCTEPHBI EMKOCTBIO OT 35 10 340 M? moCTpOEHHI elie puMIISHaMU
pPSAOM CO CKajdaMmH, KOTOpbIe CIYXHIUW BoAocOOpHOU rmomaapo. CoOpaHHas Boja
HampasJsjach [0 KaHaBaM K IIUCTEpHAM, /1€ U XpaHuiach onpesesneHHoe Bpems. LluctepHbl
obecrneyrBalii BOJIOM macTOuUIa ce30HHOro nosib3oBanus (Kynun, 1959).

B nyctemsax Cpenneit As3um u  KazaxcraHa JOBOJBHO 3HAYUTENbHBI PECYPCHI
BPEMEHHOT'O TIOBEPXHOCTHOTO CTOKa, OOpa3ylomierocsi B MPEArophbsiX W HA TIWHUCTBIX
BO0cOOpax (Takplpax) B paBHUHHOU YacTu. [IpeAropHsIil CTOK B CpeIHUN MO BOJHOCTH TOJ
TOJIBKO B mpenenax TypkMeHucTaHa oueHuBaercs B 542 muH. M/rox (Jlemmackuii, Kupcra,
1967). Boapl mpearopHoro CToka MCTHOIB3YIOTCS ISl MaCTOUIITHOTO BOJOCHAOKEHUS IyTEM
YCTPOWCTBA IUIOTHH M 3aIpy/l, HO MOKa €I1le B HEIOCTATOYHBIX MacIlTadax.

[TpencraBnsiOT MPaKTUYECKUA MHTEPEC BOJHBIE PECYPCH BPEMEHHOTO TIOBEPXHOCTHOTO
CTOKa, 00pa3yrolerocsi Ha TIIMHUCTBIX BOIOCOOpax-Takpipax. OHU COCTaBISIOT B CPEAHUIM 110
BoAHOCTH ron 704 wuH. M?, B TOM 4Hcle Ha TeppuTopuu TypkmeHucraHa — 332,
VY36ekucrana — 99 u Kazaxcrana — 273 min. M? (Jlemuuckuid, 1974).

B Cpenneit A3uu HaponHas TUAPOTEXHUKA JOCTHIJA BBICOKOTO MacTepcTBa B cOope
TOKIICBOM BOJIBI HA TaKbIpax M pa3padoTala MpHEeMbl ee XpaHeHUs. TaKbIpbl PacCcesiHbI CpeIn
OapXaHHBIX IleNeld W UMEIOT Tuiomanas 1—>5 km? u 6omnee. Takplp pazmMepom B 1 KM? MOXKET
JIaTh B 3aBUCUMOCTH OT 0caaKoB OT 5 10 31 teic. M Bonbl (Kynun, 1959; Jlemunckuit, 1974).
[To nanueM A. I1. JIaBpoBa, B TypkMmeHucTane oOmias 1miolia b TaKeIpoB paBHa 19 995 km? u
TakbIpOBUIHBIX T0YB — 11 004 (Jlemuuckuii, 1974).

Taxkplp MOYTH BOJOHENPOHUIIAEM W TPH BBINMAJACHUW JaKe CIadoro JOXas oOpasyer
cTok. JloxneBas Boga coOMpaeTcsi B TMOHMKCHUU M XPAHHUTCS JINOO B OTKPBITHIX JTOKAEBBIX
sMax (Kakax), IJie OHa JOBOJIbHO OBICTPO HcmapsieTcs, TM00 B MCKYCCTBEHHBIX pe3epByapax-
capnobax emkoctbio S00—1000 M. B crapuny capmoObl CKIaAbIBAIUCH U3 000MOKECHHOTO
KUPIIMYa, HEKOTOPble M3 HHUX COXPAHWIHMCh 1O HAIIUX JHEH B XOpPOLIEM COCTOSIHUU U
IPOJIOJDKAIOT CIYXKHUTH JIIOASM. 3armac BOJABI B HHUX JOCTaTOYEH IS BOJOIOS HECKOIBKHX
oTap OBEIl WM BEpOJIIOZOB HAa NEPHOJA HCIIONB30BAHUS CE30HHBIX mactoum. B Tabum. 4
HpUBEICHBI SKOHOMUYECKHUE ITOKA3aTeNN XPaHeHUS T0KAIEBOH BOJIBI B KaKax U caprodax.

B npyrux cTpaHax TOXK€ CYIIECTBYIOT HapoJIHbIE MeToabl cOopa M XpaHEHUS
aTMOC(EepHBIX OCAJKOB B OTKPBITHIX JOXKIECBBIX SMaX, IUCTEPHAX, 000X KEHHBIX TIUHSIHBIX
cocydax u T. II.



Jis  kpyrioronoBoro oOecrieuyeHMss M[acTOWIN BOAOM HapojgHas TIUAPOTEXHUKA
pa3paboTaiia IpueMbl HCKYCCTBEHHOT'O ()OPMHUPOBAHUS JIMH3bI PECHBIX BOJ WIIM MOJI3EMHOTO
MmarasuHupoBaHus Boabl. CoBerckuil yuensiii B. H. Kynun (1959, 1960) netanbHo n3yuymsi u
0000mma HapoaHbI ombIT. CyTh €ro COCTOMT B TOM, YTO COOpaHHYIO Ha TakKbIpe BOIY
HAIPAaBJISAIOT B BBIPBITHIM B MOHMKEHUH KOTJIOBAH C MOTJIOMIAIOIIMMH KOJIOALIAMU WU IPOCTO
B KOJIOALIBI M Yepe3 HUX BoJa (QMIBTPYETCS U JOCTUTaeT 3epKajla CoJeHbIX BoA. JloxneBas
BOJIa HA HUX KaK Ha BOJOYIOpe 00pa3yeT IJIaBarollyo JIMH3Y IpecHbIX Boj. Korna Boxa yxe
UCTIAPUTCA C TAaKblpa U OTKPBITBIX JOXAEBBIX 5IM (KAaKOB), 4epe3 Te 7K€ KOJIOJALbI OCTOPOIKHO
CBEpXY OTOMpPAIOT MPECHYI0 BOAY. DTO TaK Ha3blBa€Mble HAJHMBHBIC KOJIOJALBI «UHPIIE»,
KOTOPBIMH TYPKMEHBI IIOJIb3YIOTCSl C HE3allaMATHBIX BPEMEH.

HanuBHble KOJIOALBI «9UPIIE» MPUXOJUTCS €KETOAHO BPYUHYIO YMCTUTH OT TJIMHUCTBIX
HAaHOCOB, MJa, M ATy paboTy TMOJHOCTBIO HEBO3MOXKHO MeXaHH3UpoBaTh. I[loaTomy
THJIPOTEXHUKU TNPEAJIOKMWIN 00jee COBEpPLICHHYI0 CXEMy MAarasMHHpOBaHHUS BOJbl B
MOJ36MHOM KOJUIEKTOpE: dYepe3 KOJIOACL TNPOM3BOAMTCA TOJBKO OTKauka BOJABI, a
HOrpy>KEHUE — uYepe3 MHPUIbTPALMOHHBINA KOTJIOBaH, KOTOPBIA MOXKHO JIETKO OYHILATH OT
HAHOCOB C IOMOMUIbIO OyJIbJI03epa WM MeXaHU4ecKoil onatel. [loxkaeBas Boga GuiIbTpyercs
B 30HY adpallud U OYMILAETCA, MO 3eMJIEH OHA MPAKTUYECKU HE UCHAPSETCA, U €CIU 00beM
JUH3bl JOCTAaTOYEH, TO IpecHass BOJA COXpaHseTcsi B TedeHue Bcero roja. B Tabim. 4
IPUBOJATCS SKOHOMUYECKHE TOKa3aTean cOopa M XpaHEHMsI J0XKAE€BOM BOJABI B MOJ3EMHOM
kojuiekrope Ha craunoHape Kappeikyns MuctutyTa mycteinb AH TCCP B LieHTpanbHbIX
Kapaxymax. CO0p BOIBI OCYIIECTBISIETCS HA €CTECTBEHHOM BOI0COOpE (TaKbIpe).

Tabnuma 4

CpaBHHUTe/IbHBbIE IKOHOMHYECKHE MOKA3aTeJ U J00bIYM BOAbI PA3HBIMH CNIOCO0AMU B
nycrbiHe Kapakymbl

(mo manHbiM ATaea, 1974, 1978)

Y,I[eJILHLIe IIoKa3aTeiin

IIpowus-
Ha 1 M3 Bogbl, pyo.

BOJIH-
CriocoObl XpaHEeHHUs U JOOBIYU BOJBI TeJb-
HOCTb, |ceGecTo-
MY/CYT | umocTh

KanuTajlb- |IPUBCACH-
HBIC 3aTpa-{HbIC 3aTpa-

ThI ThI
Kakn
10000 | 9,0 | 0,12 1,80 0,34
€MKOCTBIO, M>
30000 | 15,0 | 0,19 3,06 0,57
Capno06sr *

500 | 2,5 265| 71,04 | 11,53
1000 | 4,0| 1,71 | 44,61 7,28

C€MKOCTBIO

IITaxTHEBIE KOTOALEI **
rIIyOMHOH, M 30 | 12,0 | 0,52 3,56 0,96

50| 12,0 | 0,59 5,47 1,27
100 | 12,0 | 0,71 8,06 1,72




200 | 12,0 | 0,96 | 13,04 2,59

BypoBsie ckBaxHHBI **

30| 12,0 | 0,74 2,10 1,00
50| 12,0 | 0,83 3,04 1,21
100 | 12,0 | 0,98 4,61 1,56
200 | 12,0 | 1,23 7,67 2,19

rIIyOMHOH, M

ITon3emMHBIN KOJIIIEKTOP

(c6op Boabl Ha Takbipe Kappeikyns)| 10,2 | 0,35 | 10,72 1,69

Bonoc6opnas momaaka *
mromansio 1 rampu | 500 | 2,51 9,10 | 87,28 | 20,01
obbeme coopa BOJBI B TOA [ | 000 2 40| 551 5136 11.93

* [Ipu MuHepanu3auu Bojbl B konoie 20 1/ u cpenneit rinyoune ee 3aneranus 30—50 m.

** B pabore 1978 r. A. ATaeBbIM yTOUHEHB! JaHHbIE 1974 I. ¢ yueTOM U3MEHMBIINXCS YCIOBHM.

Ho He Be3nge uMeroTcs TakbIpbl. M ecnu MOA3EMHBIC BOIBI CHIBHO 3aCOJICHBI, a
MNOATAKBIPHBIX TMPECHOBOAHLIX JIMH3 HCET, TO IJIA c60pa I[O)KI[CBOﬁ BOABI CTPOAT
HCKYCCTBEHHBIC BOJOCOOPHBIC IUIOMIAKA C ac(albTOBBIM IMOKPHITHEM U Kele300€TOHHON
capmo0oii coOOTBETCTBYIOIIEH eMKocTH. M3 Tabn. 4 BUAHO, YTO CTOMMOCTh JOOBITON B 3TOM
ciy4yae BOJIbI OyJIeT HaMHOTO JIOPOKE, YeM MpU cOOpe BOABI Ha €CTECTBEHHBIX BOJOCOOpax
(Ataes, 1978).

Kurtenu npumopckoro ropoaa I'acan-Kynu, B 3anaanoit TypkmeHuu, npeanoyuraror
UCIIONIb30BATh Ui MHUThS JTOKIEBYIO BOAY, @ HE PEUHyl0 U3 ATpeka, IJie KaueCTBO BOJIbI
YXyAIIAeTCsl, 0COOCHHO B JIETHEE BpeMsl, U3-32 OOMENEHUSI PEKH M HATOHOB MOPCKOM BOJIBI.
['opoxane coOuparOT JOKIEBYIO BOJY C KpBIII CBOMX JOMOB M XpaHAT €€ B JIOMAIIHUX
OacceiiHax (xay3ax). AHAJIOTMYHO U B HEKOTOPBIX APYTHMX MECTaX apUAHOMN 30HBI, HAIPUMEP
Ha bepmynckux octpoBax, B 0€3BOAHBIX paiioHaX ABCTpainu, Ha ocTpoBax Cpeau3eMHOro
MOps, TJIe PEYHOI CTOK OTCYTCTBYET, a OCAJKH JIOBOJBHO 3HAUUTEIbHBI, JKUTEIH ISl CBOUX
COOCTBEHHBIX HYXK]] B TUTHEBOM BOJIE COOMPAOT JIOK/IEBYIO BOIY Ha HEOOIBIINX BOJOCOOpax
WIM KPBIIIaX CBOUX JIOMOB, KPBITHIX OIIMHKOBaHHBIM >kene3oM. CoOpaHHYIO BOIY XpaHST B
BojoeMax mpu kaxkaom nome (Kynwn, 1959; «Le dessalement...», 1965). HyxHo 3ameTuTs,
YTO COOMPAIOT HEMaJoe KOJMYECTBO BOJABI M TaKMM 00pazoM-00ecreurnBaeTcs MOCTOSHHOE
BO/IOCHA0KEHUE.

Ha octpoBe Manbra cymma ocankoB A0 600 MM, T. €. ¢ KaXJIOro KBaJpaTHOrO MeETpa
KPBIIIHA MOKHO coOpath moutH 0,6 m*> Bonbl. Eciin mom numeet kpwimry 100—200 M2, TO 3a Tof
cobupaercst okoso 60—120 m?, uro obecneunBaeT pacxon 164—328 i/cyr. Ha Manste 1 M?
coOpanHo# n0oxaeBoi Boabl ctout 0,16 momn. («Le dessalement...», 1965).

IMoanecuyaHblie JUH3bI NMPECHBIX BOA H UX IKCILJIYaTalUusl



B Typkmenucrane moja 00JIbIIMMH MacCUBaMH OapXaHHBIX MECKOB IyTEM €CTECTBEHHOU
¢GunbTpanuu  aTMOC(HEPHBIX OCAJKOB O00Pa30BAIKMCh KPYIHBIC IOJANECYAHBIC JIMH3bI —
Scxanckas, YuneMamenkymckas, Jxummukymckas u ap. («['maporeonorus CCCPy, 1972).
Cratuyeckue 3amachl MPECHBIX BOJ B HHUX JOBOJBHO OONbIIKME M ompeneieHsl B 71 km?,
OJIHAKO OOJIBIIMHCTBO TIOJIECYAHBIX JIMH3 XapaKTEePU3yeTCS MaJIbIM  BOCIOJHECHUEM
CTaTHYECKHX 3aIacoB.

W3 Bcex MTMH3 B MPOMBIIINIEHHBIX MacIITadax 3KCIUTyaTupyeTcs B 3anagHol TypKMeHHH
TosbKO SIcxaHckas. MonHocTh BOAOBMEMIAONINX TopoAa coctasisieT oT 10 mo 80 m, B HuUX
3aKiIoueHo 9,5 km? npecHbix Boa. B 1963 r. mocTpoeH MouiHbIi BO03a00p ¢ BOJAOIPOBOIOM
ot 118 kM  no HeOwur-Jlara, noparoummii Bomy ropojaMm, HedTenpoMmbiciaM U
MPEANPUATHIM TPOMBINIJIEHHBIX PaOHOB. DKCIUTyaTallis BEKOBBIX 3allaCcOB MPECHON BOJIbI
paccuuTaHa Ha MHOTHE Tofibl. Y TBepkaeHHas | ouepens Bojgo3abopa paBHa 36 Thic. M*/cyT, 11
ouepenb — 55 Teic. M*/cyT (Karpamanos, 1978).

CoBeTckue yueHble pa3padoTanu OpUTHHAIBHBIA METOJ BOI03a00pa M3 TaKUX JIMH3
(«I'maporeonorus CCCP», 1972) u BmepBble B MHPOBOM NPAaKTUKE OCYIIECTBHIIA
MIPOMBINIUICHHBI OTOOp TpecHOM Boxbl. Ha cxeme MpOMBIIIIEHHOTO OTOOpa MPECHBIX BOJ
B0J103200p MpEeCTaBICH KyCTaMH CKBaXHH. Kax/Iblif KyCT COCTOUT U3 TPEeX CKBAKUH: NepBast
rryOuHoit 85 M oTkaumBaeT mpecHyro Boay (8), Bropas rayomHoi 110 M oTkaymBaer
cosnenyto Boay (10) u Tpetbs rmyOuHoi 115 M aBnsieTcs pa3BenouHO-HAOIIOAATENBHOM (9).

Cytp orTOOpa TIpECHOW BOXBI W3 JIMH3 COCTOMT B cieaymomeM. YroOel B
9KCIUTYyaTallMOHHYI0 CKBa)XMHY IpecHOM Bojabl (8) HE mojcachiBajliach CoOJieHasi, BTopas
ckBaknHa (10) mpou3BOIUT ee OTKAuyKy, MOJAEPKUBAasi HEM3MEHHBIM MOJIOKEHUE ypPOBHEH
MPECHOM W COJIGHOM BOJ. 3a TOJIOKEHUEM YPOBHEH BeIeTCs HAOJIONEHHE C TOMOIIBIO
TpeTbell ckBaxuHbl (9). Becero mpoOypeHo 52 KycTa CKBaXKMH, 00OECIEUMBAIOIIUX MOJAUY
Bogbl B TpybOompoBoa g0 31 teic. M¥/cyr (Karpamanos, 1978). OmHOBpEeMEHHO 3TOT
BO/03a00p OTKAaYMBaeT U cOpachblBaeT B MYCTBHIHIO CIIA0OMHUHEPAIN30BaHHBIE BOJBI C
coJiecolepkaHueM  5—6T/1,  pacXoJ  KOTOPHIX  MOxer  jgocturate  25—30%
MPOU3BOJUTENLHOCTH BoA03a0opa 1o mpecHoil Boje. Jlo mocineaHero BpeMeHU
c1abOMHUHEpATM30BAHHBIE BOJBI BOOOIIE HE MCIIOJIB30BAUCH U OECIIONE3HO COPACHIBAIUCEH B
Onmxaiilive coleHble 03epa B MOMMax pekK.

[Tom3eMHBIC BOABI JPYTUX JIMH3 BCKPHIBAIOTCSI MHOTOYHMCICHHBIMH  IAXTHBIMU
KOJIOZILIAMH, HO TaK KakK JEOUT KOJIO/LIEB HEBEJIMK, TO MX CYMMapHBIH pacxon, paseH 250 n/c,
nw 21 600 m*/cyt («['maporeonoruss CCCP», 1972). Ceituac nmpucCTynuiIn K OCBOCHUIO H
OKCIUTyaTallii TPECHBIX BOJ UMIbMaMeIKyMCKOM JHMH3BI, OTKyJa OepeTr Hayalo OJIUH W3
CTPOSIIIUXCST BOJOTPOBOIOB JUIsi OOBOJHEHUS ITyCTHIHHBIX NAacTOMI B 3amagHoi TypKMeHHH.
BooOiuie B pecnyOnuke B mocjenHee BpeMs BEIETCS CTPOMTEIbCTBO Ha MacTOWIax Oojee
IIPOU3BOJUTENBHBIX OYpPOBBIX CKBa)XMH, YHUCIO KOTOpPBIX K KOHIYy 1978 r. mocturio 289.
DKOHOMHYECKHE TOKa3aTeNy J0OBIYM BOJBI HA MACTOMINAX C MOMOIIBI0 OYPOBBIX CKBAaXKUH
MIPEICTAaBICHBI B TA0. 4.

IlepeBo3ka BoabI

[Tomyuuts Boay B rimyOmHe O€3BOAHON MyCTHIHM — Jeno emie Oosee cioxuHoe. Korma
MOJI36MHBIE BOJABl CUJILHO MHUHEPATH30BAHBI U HE MPUTOTHBI JJISI XO3SHUCTBEHHO-OBITOBBIX
nejaeil u JoO0bITh BOJMY YKa3aHHBIMU BBINIE CIIOCOOAMHM HE YIAeTcs, TO TMPHUXOIUTCS €€
NPUBO3UTH W3Najeka. PaHpiie BoMy B INIyOb IMyCTHIHU MPUBO3WIM Ha BepOIIOgax M OHA
[IEHWJIaCh JIOpPOXKE 30J0Ta. Temepp kK€ €€ MPUBO3AT COBPEMEHHBIMH TPAHCTIOPTHBIMH
Cpe/CTBaMH.



B CCCP B cenbCKOM XO3SICTBE IIMPOKO MPAKTHUKYETCS JOCTAaBKa BOJBI HA MacTOHWINA
aBTOBOJIOBO3aMH, Ty/1a, TJIe TIOJI3EMHbIE BOJIbI CUJILHO 3aCOJICHBI U HE MPUTOIHBI AJI BOAOIOS
KUBOTHBIX (MuHepanu3amus 6osiee 10 r/im). B aToM ciydae qanbHOCT MEPEBO30K OKA3bIBACT
BIUSHUE HAa SKOHOMHKY >KMBOTHOBOJCTBA, BEAb KAXbIi KUJIOMETpP MOBBIIIAET CTOUMOCTh
KyOomeTpa Bojibl Ha 10—12 kom. [loaTomy cyiiecTByeT nmpeaeibHOE PacCTOSIHUE, HAa KOTOPOE
MO0 SKOHOMHYECKHM COOOpaKeHUSAM 1eJIeCO00pa3HO MOABO3UTH BOAY OT OJIbKalIero
HCTOYHHKA.

Marepuansl oOciaea0BaHMs 3aTpaT Ha BOAY B Koixo3ax U coBxo3ax Typkmenckoit CCP
MOJITBEPXKIAIOT, YTO B YCJIOBUAX IYCTBIHU HKOHOMUYECKH OIpaBIaHHAs JalbHOCTh
MIEPEeBO30K BOJABI HA TMacTOWIa JeHuT B mpenenax 30—50 kM, Korjaa CTOMMOCTh JTOCTaBKU
coctaBisier 3,2—5,4 pyo/m® (AtaeB, 1974). Ha mepeBo3Ky BOABI B CEIHCKOM XO3SHCTBE
pacxonyroTcs Oonblie MaTepualibHble U Jtoackue pecypesl. Tonbko B TypkMmeHucTtane amis
ator 1ens ucnoyb3dyroT 250—300 aBtoBOomoBO30B. B Kazaxcrane eme B 1970r. 10 770
BOJIOBO30B 3a T'oJ1 iepeBo3uiiu 6,2 miH. M> Boabl (I"acanos, 1976).

Jns nocTaBKM BOJBI JIFOJSM NMPUMEHSIOTCS JIIOObIE TPAHCIIOPTHBIE CPEACTBA, BKIHOYAS
camonetsl U BeptoseTsl, B CCCP pa3BemunkaM HOBBIX MECTOPOXKICHWUH HEdTH W raza B
Kapakymax Boay mnonaBo3ar Ha camoserax. CTOMMOCTb JOCTaBKM BOJABI CaMOJIETOM B
IlentpanpHble nnu 3ayHrysckue Kapakymbl B 3aBUCHMOCTH OT pacCTOSIHMA KojeOnercs B
npenenax 160—280 py6/m>, T.e. Boga B MYCTHIHE CTOMT CTOJBKO, CKOJBKO B TOpOJax
JMMOHAJ U MOJIOKO. B Tex mecTax, rjie HeT O0Cal04HbIX IJIOMA0K, IPUMEHSIOT BEPTOJIETHI.
IIpu BBIOOpe Tpacchl razompoBoga Cpeanss Asus— LleHTp BoJa M0ABO3MIACH
U3bICKATEISIMU-BEPTOJIETAMM W TIEpeBO3Ka TOHHBI BOJbI Ha paccrostHue 10 300 km
obxomunack B 326 py6. (Konmoaun, Celintkypbanos, 1973).

Tak e J0Oporo CTOMT MEpeBO3Ka BOABI M B JAPYTHUX IYCTBIHHBIX paiioHaX MHpa.
Hampumep, nocraBka BOJAbl MO Cylle Ha aBTOMallMHaX B TyOb mycthiHM CayaoBcKoOM
ApaBuM TOJHMMAaeT CTOMMOCTb KyOomerpa Boabl oT 23 no 58 momi. («Le dessalement...»,
1965).

Jlnst BomocHaOx)eHus: 0€3BOTHBIX MOOEPEKU MPUMEHSIOTCS MOPCKHE Cy/a U TaHKEPHI.
Hanpumep, B Hameid cTpaHe HECKOJIIBKO TAHKEPOB JI0 CHX TIOP BO3AT OAaKMHCKYIO BOIY 4Yepe3
Kacnuiickoe Mope Ha Ge3BOHOE BOCTOYHOE MmoOepexbe B mopThl KpacHoBonck n bexmar.
[TepeBo3ka 1 m* Bosbel o0xoautcs B 1,61 u 3,38 py6/m? (Kononun, Celtutkyp6anos, 1973).

Bo MHOrmx 0e3BOJHBIX palioHaX MHUpa H3AaBHA MPAKTUKYETCS MOJBO3 BOABI HA CyJaX.
B Oreilickom mope 11t goctaBkd Boabl Ha IleronoHHecCKHME OCTpoBa NPUMEHSIOTCS
mIacTukoBbie cyaa Bogousmenienuem S00—1000 1. [TepeBo3ka BoAbI INIACTUKOBBIMH CyAaMHU
U TaHKepamu ooxomutcs B Dreiickom mope ot 0,7 mo 2,0 momn., B Kapudbckom — ot 3,4 1o
8,5 n nmocraBka B adpukanckuii [Topt-OthenH (MaBputanus) — a0 4,4 nomr. 3a 1 m® («Le
dessalement...», 1965).

I''TABA 3

CymecTByomue 1 paspadaTbiBaeMble IPOEKTbHI
BOJ00OecIedeHHsI MYCTHIHHBIX TEPPUTOPUii



Ilepenaua BoabI BOAONPOBOIAMU

B GonbpIMHCTBE MyCTHIHHBIX PAOHOB, TJE MOA3EMHBIC BOJIBI CUIFHO MUHEPATU30BAHBI
Y HEMPUTOIHBI JUISl XO3SIMCTBEHHO-TIUTHEBBIX 1€, T00BIBaTh MPECHYIO BOJIY HA MECTE B
TpeOYEeMBIX KOJIMYECTBAX YK€ HE MPEJICTABIACTCS BO3MOXHBIM, TTO3TOMY BO3HHMKAET 3a/1aua
nepefayr B OTH MecTa BOJbI M3 OMKAWIINX HCTOYHHKOB C TOMOIIBI0 BOJOTPOBOJIOB.
B Hacrosiiiee BpeMsi CTPOMTENBCTBO BOJOMPOBOJOB PA3TMYHON MOIIHOCTA W HAa3HAYCHHS
OCYILIECTBIIIETCS BO MHOTHX CTpaHaX MHUPa B IIUPOKUX MacIITadax.

B CCCP nns 006BogHeHMsI HacTOUII B MOJYIMYCTBIHHBIX U IyCTBIHHBIX 30HaX CTPOSITCA
CaMOTEYHBIC WM HAMOpPHBIC BOJOINPOBOJIHBIE cHCTEMbl. CTOMMOCTH BOJBI, IOJaHHOW Ha
nacTOMINA BOJOTIPOBOIAMH, PACIIONIOKEHHBIMU B TIOJTYITyCTBIHHON 30HE, Kosebsercst oT 12 1o
50 kor/M?, a KamuTaJOBIIOKEHUS B CaMH COOpPYKEHHS H3MEHstoTcs oT 286 mo 1405
py6/(m*/cyT) 1 B 00BogHEeHHE TacTOMI — oT 9,8 o 57,1 py6/ra (bepesun, 1970).

CTpouTeNnbCTBO M IKCILTyaTaIisl BOJOTPOBOJAOB B IMTyCTHIHHOM 30HE 0OXOAUTCS JOPOXKE.
BrruncnenHble HaMH NPUBEACHHBIE 3aTPaThl HAa BOJONPOBOAHYIO MOJAdy BOJBI B IyCTHIHE
MPEBBIMIAIOT B 3—4 pa3za aHaJIOTMYHBIE TIOKA3aTeNsl ISl TIOJTYITYCTHIHHOM 30HBI.

B TypkmeHnucrane CTpOMTCS TEpBBIM KpynHbIM BojpompoBoa EpOeHTckuit — ot
Kapakymckoro kanama o nocenka Jlapsasa B cepane Kapakymos. [1o npoekry, obmas niuHa
BCEU pa3BOSILEH CETH BOAOMPOBOJA COCTABUT 2852 kM. MaructpalibHbli BOJOBOJ IJTUHOMN
174 kM TO3BOJIUT B LEHTPE MYCTHIHU CO3/1aTh 0A3UChl — IOCTPOUTH OJaroyCTpOEHHBIE U
O3CJICHEHHBIE IIOCEJIKU IJIs KUBOTHOBOAOB, OpocuTh 10 2500 ra myCTHIHHBIX 3€MEIb U
BBIPALIMBAaHUSl CTPAaXxOBbIX KOPMOB, YJIYYIIUTh BojooOecrnedyeHHOcTs 3,14 MiH.ra
MYCTBIHHBIX TAcTOWI, YTO JOJDKHO YBEIMYHUTH IOTOJIOBbE KapakyJbCKuX oBel. Okojo
nocenka baxapnok Oyzner coopyXeHO BOJOXpaHWIUIIE eMKOocThio 2,5 miuH. M® (baOaes,
Opetikun, 1977; «Kapakymckuii kaHai...», 1978).

[Tomumo mnactOumubix B CCCP mocTpoeHbl M CTPOATCS MOIIHBIE BOJOIPOBOJIBI
IPOTSKEHHOCTBIO 1749—3334 kM, KoTOpBIE €XecyTouHO noAatoT oT 50 10 127 Teic. M BOABI.
OTH BOAONPOBOJBI MPEICTABIAIOT COOOHM CHOXKHBIE TEXHUYECKHE COOPYKEHHUS CO BCEM
KOMILJIEKCOM YCTPOWCTB MO 3a00py, OYMCTKE W IepeKayke Bojabl. TakoBbl TIPYMIOBbIC
BoZonpoBOAbl Kazaxcrana, kotopsie 3a0upatot Boay u3 Mpreima, Mmmma, ToGoma u apyrux
PEK U MOJAIOT €€ B IICHTPAJIbHBIC U CEeBEPO-3aIlaIHbIe MAaJIOBOIHBIE 00JACTH PECITyOIHKH IS
BOJIOCHA0>KEHUS HACEJICHHBIX ITyHKTOB U JKEJIE3HOIOPOKHBIX CTAHLIUH, COBX030B U KOJIXO30B
(«BonmHoe x03s#cTBO...», 1971).

B Tabi. 5 mpuBeIeHBI TEXHUKO-3KOHOMHYECKHE ITOKa3aTeld IO CEeMHU KPYIHEHIIHM
BOI0IPOoBOIaM. CTOMMOCTD TIepeIad TAKMMH MOIIIHBIMHU BOJIOTIPOBOJIAMH JIKHUT B TIPEIeIIax
10,4—22,5 xon/m>. Y3 TaOIULBEI BUAHO, YTO CTOMMOCTE BOIBI B OOJIBIIIEH CTEIIEHH 3aBUCUT OT
MOIIHOCTH BOJIOIIPOBO/IA, & HE OT €T0 JIJTUHBI.

TaOnunga 5

TexHUKO0-IKOHOMHYECKHE NMOKA3aTeJ I KPYNHelH X rpynmnoBbIiX BOJONPOBOI0B
Ka3zaxcrana

(«BonmHoe xo3siicTBO...», 1971; Konoaun, 1973)

Wmnm- | Bynaes- |Hypus- [[Ipecnos-|Kycranaii-|benosoa-|IIaBnonap-

XapaKTepUCTHKU . o N N . . o
CKUH ckuil | ckuil | ckuil CKUH CKUii CKUii




JlnnHa, kM 1749 | 1754 | 964 | 3334 | 1380 {2187 | 903

[Ipon3BOaUTENBHOCTS,

50,0 | 49,0 | 61,5 127,3 | 658 | 43,4 | 20,5
TBIC. M°/CyT

CTOMMOCTE BOZOMPOBOZ2, MITH. 38,9 | 382 359 66,7 | 36,7 | 49,7 | 21,2

pyo.
VY aenbHbIe Kan3aTpatel, pyo/m? 1,69 | 2,14 | 1,60 | 1,44 1,53 3,46 2,83
CTOMMOCTb BOJIBI, KOIT/M> 11,6 | 12,9 | 22,5 10,4 10,4 20,4 15,6

[IpuBenenHbIe 3aTpaThl, KOI/M? 32,7 | 39,7 [ 42,5 28,4 29,5 63,6 51,0

Pacxon anektposneprus, kBr-u/m® | 1,43 1,49 | 1,34 | 1,45 0,47 1,04 1,07

VYV ienpHbI pacxo MeTasa,

T/(M3/cyT) 1,83 | 1,70 | 1,63 | 1,21 | 0,92 | 2,08 | 1,39

Jyiss BOIOCHAOKEHUSI KPYITHBIX TOPOJIOB, IPOMBIIIJICHHBIX MU CEIbCKOX03SICTBEHHBIX
paiioHOB MOTPEOHOCTH B BOJIE BO3PACTAIOT /10 HECKOJIBKUX MHJUIMOHOB KyOMYECKHX METPOB B
cyTku. [logaTe Takoe KOJIUYECTBO BOJBI IO OOBIYHOMY TPYOOIIPOBOY HEBO3MOXKHO. [ToaTomMy
B IIOCJICAHUE T1O0Jbl B BOAHOM XO03SIMCTBE MHOTHX CTpaH MHpa IMOJy4dYHJia IMHUPOKOC
pacrpocTpaHeHHEe TIPAaKTHKa CTPOMTEIhCTBA MOIIHBIX BOAOBONOB («OpomieHue U
OCyIlIeHuUe...», 1974).

HuTepecHo paccMoTpeTh BojocHaOxkeHue ropoaa Jloc-Anmxkeneca — uenrpa HOxHoit
Kamudopuuu B CIIA. Jlna obecnieuenus pacTymiero HaceneHus ropoja B 1913 r. moctpoeH
nepBbI BOJOBOJ-akBeayK Jloc-AHmkenec miuuHoi 386 kM. Uepe3 HEKOTOpoe BpeMsi BHOBb
CTaJI OIIYIIAThCS HEOCTATOK BOABI, U B 1940 r. Bo1oBOA OBLT yNIMHEH HAa 547 KM U TOTSHYT
no o3epa Mono. BomoBox naBan Gonmee 1 muH. M*/cyT Boabl (I'opckuit, 1962). Hacenenue
IOxHo# KanudopHuu cTpeMUTEIBHO POCIIO, U TOTPEOHOCTH B BOJIC TAK)KE PE3KO BO3paCTallH,
a BOAHBIX PeCcypcoB MoOIu30cTH Oobie He ObUTo. Hy)XKHOE KOMMYecTBO BOABI MOTJa IaTh
ToNIbko peka Komopamo. J[s 3TOro mpHIIoch MOCTPOWTH KaHAI-BOAOINPOBO, Ha3BaHHBIN
akBeaykoMm Komopano, o6meit aimunoit moutu 800 kM (I'opekuii, 1962; @ropon.1966).

PeryimpoBaHue pe4yHOr0 CTOKA U NMepedpocKa BOAbI KAHAJIAMH

Ecin weoOxoammo mepenatb B MajoOBOJHbIE U O€3BOAHBIC ITYCTHIHHBIE OO0JacTH
OOJIBIITE KOJIMYECTBA BOBI JJII BOAOCHAOKEHHUS HACEICHUS, POMBIIIJICHHOCTH U OCOOEHHO
UPPUTALHH, TO OOBIYHO CTPOSIT KaHANBI. YK€ MOCTPOCHHBIE KaHABI CTOJb TPAHINO3HBI, UTO
pacxonbl BOABI B HUX CPaBHUMBI C PacXxoJaMH HEKOTOPBIX pek. st mepeOpocKu CToJb
00JBIINX 00HEMOB BOJABI HEOOXOAMMO Ha PeKaX CTPOUTH MOAMOPHBIE MIIOTHHBI M CO37]aBaTh
peryJMpyromie BOAOXPAHWININA, YTOOBI MOJIHEE HCIOJIB30BaTh BOJHBIC PECYpPCHl PEYHOTO
CTOKa.

N3BecTHO, 4TO Ha peKax JOXKAEBOTO U CHETOBOI'O MMUTAHUS B IIEPUO] NIaBOJKA IPOXOAUT
50—70% romoBOro CTOKa, a Ha YCTOMYMBYIO YacTh CTOKA, MTUTAEMOTO MOJA3EMHBIMU BOJIAMH,
OpUXOAMUTCS MpuMepHO deTBepTas dacTh. Tak, B CCCP u3 4350 km*/rox oOuiero peyHoro
CTOKa, (OPMHPYIONIETOCSI HAa TEPPUTOPUU CTPAHBI, HA YCTOWYMBYIO YacTh MOJ3EMHOTO
nuTaHus npuxoautcs Toybko 1020 km?/rox, T. e. okono 23% croka (JIeBoBuY, 1974).

B Hacrosiiee Bpemss B CCCP yxe noctpoeHo cBbiiie 1500 BogoXpaHMIHIL €MKOCTBIO
6onee 1 MaH. M? ¢ o0mMM 00beMoM 1242 kM?, KOTOpBIE CIOCOOHBI BMECTUTH ITOYTH YETBEPTH
peuHoro croka ctpasbl (boponaBuenko, 1976; Bopomaes, 1979). B CIIIA umeercs 1400



BoZloOXpaHmWIHI 00beMoM Oosiee 60 mitH. M® kaxmoe. X cymmapHsbiii o0beM paBeH 900 kv?,
YTO MpEBbILAET OoJiee IMOJIOBHHBI BCEr0 PEYHOro CTOKa cTpaHbl («MHUpOBOWH BOAHBIM
OanaHc...», 1974). B nocneqnue aecsaTuneTvsi THIPOTEXHUUYECKOE CTPOUTENIHCTBO MPHUHSIIO
0COOEHHO INMPOKUH pa3Max BO MHOTMX CTpaHaX MHpa. DBOJBIIMHCTBO KpyHMHEHIINX
BooXpanmwmn] oovemMoMm Ooisee 20 km® moctpoensl mocue 1963 r. B 1974 r. cymmapHsbIiid
HOJHBII 00bEM IKCIUTyaTHPYEMBIX U CTPOSIIUXCS BOAOXPAHWIIMIL BO BCEM MHUPE MPEBBICHI
5 T1eic. kM?, 1 k 2000 1. oH momxeH emie Oonee Bo3pacTu («MupOBOW BOJAHBIN OaylaHC...»,
1974).

KIICC nameruna mporpaMMmy TpaHIUO3HBIX PabOT MO YIYUIICHHIO MEIHOPATHBHOIO
COCTOSIHHS 3eMenb. HeManmoe MecTto B 3TOW MporpamMme OTBOAMUTCS CTPOUTEITHCTBY KaHAJIOB
JUISL YITYUIISHUST BOJIOCHAOXKEHHST O0E3BOJIHBIX PAlOHOB W TOBBIIIECHUSI BOJI00OECTICUCHHOCTH
y’K€ OCBOCHHBIX 3eMelib., [locTpoeHHbIe B cTpaHe KaHaibl 00mIel npoTskeHHOCThIo 3700 kM
nepepacnpeensioT HeiHe 00beM Bobl okoio 40 km*/roa (boponasuenko, 1976).

B Tabn. 6 cBemeHbl  TEXHUKO-DKOHOMHUYECKHE  TOKa3aTelW  MepeJayd  BOJIBI
OTEUECTBEHHBIMU KaHaJIaMM, 3aMMCTBOBaHHBIE HAMM U3 pa3IMYHbIX UCTOYHHMKOB (Bopomaes,
1979; T'epapmu, 1975; «Kapakymckuii kanai...», 1978; Konomun, 1973; «Opoiuenne u
ocyieHue...», 1974; Canapos, 1978). Haubosnee kpynHble U MOIIHbIE KaHAIbI IIOCTPOCHBI B
Cpenneil A3uu, rie COCpeA0TOUEHbI OCHOBHBIE IUIOIIAAN OPOLIAEMBIX 3EMEIb.

B TypkmeHucTane mocTpoeHbl TPU OUepenr KPYMHEUIIero B MUPE THAPOTEXHUIECKOTO
coopyxkenusi — Kapakymckoro kanaina um. B. U. Jlenuna.

B 1978 r. KapakyMmckuii kaHan mnojaBan aMmyAapbuHCKylo Boay Ha 1000kmM u ¢
3aBepuieHueM [V ouepenu mpotsiHercss Ha 1102 kM. /o cTpouTenbCTBa KaHajla B €ro 30HE
OpoIIaJIOCh BOJAAMHU MECTHOrO cToka 166 Thic. ra, a B 1975 r. momaas NOJUBHBIX 3€MENb
yBenmuumwiach 10 514 Teic. ra, T. €. Bogamu KapakyMckoro kanana opomaiochk 348 ThiC. ra,
KOTOpble 3a Tmepuox paborbl kaHama npo0 1974r. mamn 2,8 muH. T xyonka. Bcee
IIPOU3BOJICTBEHHBIE 3aTPaThl HAa CTPOUTEIBCTBO KaHalda M OCBOEHHME 3€MEJb IOJHOCTHIO
OKYyNMUIUCh, M K 1972r. uyucras mnpubbib OT Hero coctaBuna 1016,1 wmmH. pyo.
(«Kapakymckuii kaHai...», 1978; Camapos, 1978).

CTpouTeNnbCTBO KaHaja MPOJOJDKACTCS, M B HEIaleKoM OyayIlieM OH MPOTSHETCS Ha
1400 xm no Kacrnusi. Hanout 6e3BOAHBIN MPOMBIIITICHHBIN 3aaj peciyOIUKH U TOJacT BOLY
Ha BHOBb OCBaMBae€MbIE€ 3eMJIsI TYPKMEHCKUX CYOTpPOIHUKOB, YJIy4IIaT BOJOOOECIIEYEHHOCTh
CTapbIX 3eMellb U 00eCHeUHuT BOAON HAaCElIeHHE, MPOMBIIUICHHOCTh U CEIThCKOE XO34HUCTBO B
30HE CBOCTO BJIMSHUS.

Kanan Upteim — Kaparanga obecrnieunsi BOION KPYITHBIH pacTyIIUNA MPOMBIIIIICHHBII
paifon Kaparanga — Temupray M MHOTOYMCICHHBIE HAcENEHHbIE MYHKTBI, COBXO3bl W
KOJIX03bl BAOJbL Tpacchl. B utone 1973 r. 3aBepmmioch cTpouTenabcTBO KapuimHckoro
MarucTpalbHOTO KaHala ¢ TUTAaHTCKUMH HAacocaMH, KOTOpbIE MOJAHUMAIOT aMyAapbUHCKYIO
BOJly Ha BeIcoTy 132 M. Kanai rimaBHbIM 00pa3oM CITy>KUT LIeNIsIM UPPUTalluy U peIHAa3HAYCH
JUIs TIOJIayd BOABI HA BHOBb ocBamBaeMble 3eMiin Kapmmuckoi crenu. Kanan CeBepckuii
JHonenr — JlonOacc cHa0kaeT BOAOW T'yCTOHACEICHHBIE M MPOMBIIIIEHHO Pa3BHUTHIC paliOHBI
ctpanbl, a CeBepo-KpbIMcKuii KaHan — 3acylnuiiBbie paBHUHBI KpbimMa. CTOMMOCTH Tiepenayn
Boabl Ha paccrosaue 500 km camas Huskas (0,27—0,54 km/M*) Ha KaHajmax CaMOTEYHOTO
TWIA, a Ha MAIIMHHBIX KaHAJlaX C HACOCHOM MoJKaukoil Boabl mogHumaercs mo 0,50—
1,35 xom/m3.



3a pyOexoM BelIeTcsi CTPOMTEIbCTBO CAMBIX PA3IHYHBIX KAHAJIOB: MPPUTALMOHHBIX,

BOJOIIPOBOAHBIX.

Kanan Can-Jlyuc

B CIIIA Oyzmer mnepeOpachiBaTh U3

CesepHoii

Kamupopaun B HOxuyro Oosee 4,9 km/rom Boabl Ui oporieHus 1,4 MITH. Ta 3eMellb B
LlenTpanbHoOi TOMMHE U IS TOPOJCKUX U MpoMbllUIeHHbIX HY)I Kamndopuun. Kommneke
Can-Jlync Brio4aeT BBICOTHYIO TIOTHHY OpoBwib, KammpopHuiickuii BOZOBOI UIMHOU
724,2 kM u kxaHan anuHoM 610 kM («Opomenue u ocymieHue...», 1974). B ABctpanun
npeaycMaTpuBaeTcs mepedpocka kaHamamu Boj pek Temnu, ['epbepr u bapaekun B
3acylUIMBbIE pailoHbl 1oro-Boctoka ctpansl (Ilerpos, 1973).

TaOnuuma 6

TexXHUKO0-IKOHOMHUYECKHe MoKa3aTeIu HCpCﬁpOCKI/I BOAbI OTKPLITBIMHA KaHAJIAMH

Pacxon
Maxkcumanb-| Ilome3ubri Iromans anektpo- |Ynenbublie|Ctoumocts|[IpuBenen-
JnuHa, |HBIN pacxon 00BeM opomenns,| 2HEPTHH |KanuTaso-| nepenain HBIE
KM B TOJIOBE, CTOKa, P ? Ha BIOKCHHUS,| BOJIEL, 3aTpaTshl,
M/CYT KM3/TOJI MIIH. Ta repekavky,| kom/m? Kon/m? Kon/m?
kBt-u/m?
Kapaxymcknii
[ ouepenp
AMyaapbs — 397 130 1,3/3,5* 0,10 ** 2,5 0,27 0,58
Myprab
Il ouepenp
AMyJiapbsi — 535 198 2,6/4,7* 0,18 ** 6,3 0,54 1,32
Temxen
III ouepens
AMyapbsi — 837 317 4,3/8,3* 0,24 % 11,7 0,98 2,44
['eok-Terme
[V ouepenn
AMynapbs — 1102 580 7,5/13,5% 0,42 % 13,5 1,42 3,11
Kazagmkuk
g‘g‘;‘;ﬁ;ﬁ 270 | 150 2022 630 | 12| wel|  we
g;gpcmﬁ 235 125 1,84 014 032| 99| 050 1,74
I;:‘fi‘:g;ﬁfgm 171 175 | 3,3/525% | 035| 051| 156| 0094 289
Eﬁ’;ﬁ{; 455 75 217 o,10| 081] 148| 1,06| 3,01
E;ifﬁ;;ﬂﬁ 403 | 215 30 020 wel| wel| wkl| we
CeBepckuid
Joner — 125 25 0,59 — 0,75 22,6 1,35 4,17

Honbacc




* Bomo3abop B rojioBe KaHaja.

** CaMOTEUHBII KaHajl, H/C — HET CBEACHU.

B WUnoun oauH M3 KPYMHEWIINX XO3SUCTBEHHBIX OOBEKTOB —  CTPOUTEIHCTBO
rOCyJapCTBEHHOW MppUraunoHHon cucreMbl bxakpa-Hanran na pexe Catnenx,
BKJIIOYAIOLIEH [1Be IUIOTMHBI M CEThb MAaruCTPaJbHBIX KAaHAJOB M BETOK OOIIeH UIMHOM
1100 km. [pyras Baxkneiimas crpoiika Maann — PamxacTxaHCKUil KaHal ¢ pacXoJ0M BOJIbI
B rosoBe 529 M*/cyT («BomHble pecypchl W BOJOXO3SIICTBEHHBIE MPOOIEMBL..», 1967;
«Opo1eHue u ocymeHue...», 1974; Ilerpos, 1973). Kanan HaunHaetcs y miIoTHHBI XapuK Ha
peke Cartnemxk, nepecekaer tepputopuio [lenmxada v MPOXOIUT MO CaMbIM 3aCyILIHBBIM
MecTaM TycTeiHM Tap. J[nmHa wmaructpampHoro kaHama 680 KM, U OH OpOCHUT OOIIyIO
miomans 1,5 MiH. ra.

TepputopuajbHoe nepepacnpenejeHue pe4HOro CTOKA

PasButne HaponHoro xo3siictBa CoBetckoro Coro3za TpeOyeT HEYKIOHHOTO YBETUYCHUS
notpedsenuss Bojbl. B 1975T1. mo cpaBHeHuto ¢ 1913 r. mpOMBIIITIEHHOE MHPOU3BOACTBO
BbIpOCO B 131 pa3 u miomaab oponiaeMbIX 3eMelb paclIMpeHa B YEThIpe pas3a. 3a 3TO BpeMs
HaCeJICHHE YBEIMIIIOCH B 1,6 pa3a, a moTpediienue Boabl — B 6,7 pasa (tadu. 7).

B Hacrosimmee BpeMst BomomnorpebieHue B crpaHe gocturiio 350 km3/ron («MwupoBoid
BOAHBIA OamaHc...», 1974). Ilo coBpeMeHHBIM OIleHKaM, OOIIHWE BOJHBIE PECypChl PeK
Coserckoro Coro3za B CpeIHHI 1O BOJHOCTH Toj cocTaBisitoT 4720 km?/rox, u3 Hux 333
KM>/TOoJl TIpUTEKaeT W3 3apyOekHbIX cTpaH, a 20,8 KM?/rog yTekaeT 3a Tpeneibl CTPaHbI
(babxun, Bockpecenckuii, 1976). Xots Bogusle pecypchi CCCP mocTtaToyHO BENHKH, HO
pacrmpezieNieHbl OHU 110 TEPPUTOPHUH CTPAHBI KpailHe HepaBHOMEPHO.

bonbmias yacts (84%) peuHoro croka GopMHUpPYETCsl B CEBEPHBIX U BOCTOYHBIX paiioHaX
u crekaetr B mMopsi CesepHoro JlemoBuroro m Tuxoro okeaHoB. Ha eBpomelickyro uacTh
ctpanbl, Kazaxcran u Cpeanioro A3uio, rae npoxkuaet 80% HaceneHHs U COCPEeIOTOUEHO /10
70% TPOMBINUICHHOTO MPOU3BOACTBA U OOJBINAsT YaCTh, OPOIIAEMBIX 3€MeIb, TMPUXOTUTCS
mumib  16% peunoro croka («BomHble pecypchl W BOAHBIM Oamanc..», 1967; babkuw,
Bockpecenckuit, 1976; «Mcnonb3oBanue BoAbL...», 1973).

Tabauma 7
Pa3BuTHe HapoaHOro xo3siiicrea u norpedjenue soasl B CCCP

(«MupoBoit BoaHbIl 6ananc...», 1974; «Hapoanoe xo3siicTBO...», 1977)

Ioxa3zarenu 1913 1. | 1940r. | 1960Tr. [ 1970T. | 19757T. | 1980T.

Hacenenue, MiIH. 4enoBeEK 159,2 | 194,1 | 212,4 | 241,7 | 253,3 | 266,6

Banoas npoayKOus MPOMBIIIJICHHOCTH

(1913 1. = 1) Lo | 7,7 | 40 92 | 131 | 180

[Inomane opomraeMbIX 3eMenb, MIIH. Ta 3,5 6,1 8,0 10,9 | 14,2 18,

[Totpebnenue BoasL,* KM>/TON 43 88 145 239 | 290 | 380




* bes pacxoda Ha pas6aBneHI/Ie CTOYHBIX BOJ.

Y 10BIETBOPUTH MOTPEOHOCTH HAPOJHOTO XO3AHUCTBA B BOJE 32 CUET BOJIHBIX PECYPCOB
MECTHOT'O CTOKa y>K€ He MPEJCTaBIsAETCA BO3MOKHbBIM, U T03ToMy B CCCP B mocieiHue roibl
MIPOBOJIATCS HCCIICIOBATEILCKUE M M3BICKATEIBCKUE Pa0OTHl MO TOJATOTOBKE IPOSKTOB
TEPPUTOPUATBHOTO TIepepacpeIeICHUs YaCTH CTOKA CEBEPHBIX pek B OacceitH Kacrus (25—
35 kM*/roxr) U cuOUPCKUX pek B OacceliH Apaiibckoro Mopst (25—60 km?/ron) (bopomaBueHko,
1976; Bopomnaes, 1976, 1979; I'epapau, 1975 a, 6; «cnons3oBanue Boabl...», 1973; JIbBoBUY,
1977).

Pa3sButne BomoxossiictBeHHOM cucteMbl CoBerckoro Cor3a B CBA3M C
Mexk0acCeHHOBBIM TIEepepacipeIeICHHeM BOJHBIX PECYPCOB HE TOJIBKO TpeOyeT yKpyMHEHHS
pasMepOB nu napaMeTpOB FI/IIlpOTCXHI/I'-IeCKI/IX CHUCTEM, HpI/IMCHeHI/ISI HOBBIX TCXHHYCCKUX
pelIeHr U HOBBIX METOJOB YIIPABJICHHUS, HO U YCUJIMBAET B3aUMOCBSI3b BOJIOXO03HCTBEHHBIX
CHUCTEM MEXIy COO0OM M C OKPYXKAIOIIeH Cpeoid, BHIIBUIAECT COBEPIICHHO HOBBIC 3aJa4H
palMoOHATBLHOTO MPUPOJIONONIB30BAHUS, YIIPABICHUS PEKUMOM BOJ CYIIIM U Ka4eCTBOM BOJI B
PEYHBIX CUCTEMax U BOJOEMaX.

[To-BuariMOMy, BOAOXO3SIMCTBEHHOE CTPOUTEIHCTBO B CTPAHE IO TEPPUTOPHAIBHOMY
nepepacnpeie]ICHUI0 PEeYHOTO CTOKA HAaYMHAETCs ¢ 00Jee MPOCTHIX pa3/eibHbIX BapHAHTOB
nepeOpOCKH, KOTOPHIE 3aTeM MepepacTyT B Oojee CIOXKHbIE 00beIUHCHHBIE BApUAHTHI, U B
MEPCIIEKTUBE WX pPa3BUTHE MOXKET MPUBECTH K co3gaHui0 EQWHONW BOAOXO35HCTBEHHOM
cucreMsbl ctpanbl (Bopomnaes, 1976, 1979; I'epapau, 1975 6).

Ha eBpomeiickoit  Teppuropun  CoBerckoro Coro3a 0COOCHHO HMHTEHCHBHO
AKCIUTYaTUPYIOTCSl BOJHBIE PeCYpChl pek Oacceiina Kacnmiickoro mops, oxBaThiBaromiero 3,6
MJIH. KM> TEpPUTOpPUM CTpaHbl ¢ HaceileHueM 80 MiIH. denoBek, riae npousBogutcs 30%
oOuieil BeipaboTKU 3nekTposHepruu, 60% mpombinuieHHOW U 40% CenbCKOX03sICTBEHHOMN
nponykuun («lcnonb3zoBanue BOAbL..», 1973). Yike moCTpO€HO HECKOJIBKO OPOCHTENIbHBIX
KaHaJIoB, pa30MparolX BOJDKCKYIO BOAY Ha OPOLICHHE.

Jns BOCHOJHEHHMSI TOTEPh BOJDKCKOW BOJBI M MPENOTBPALLEHUS OTPULIATEIbHBIX
OKOJIOTUYECKUX TOCIECTBUI B HACTOSIIEE BpeMs pa3padaThIBAIOTC TEXHHUUECKUE PEIICHUS
nonayn B OacceitH Bomrm 25—35 kM?/ronm BOABI M3 03ep CeBepo-3amaga eBPOICHCKON
TEPPUTOPUU CTPAHBI W CEBEPHBIX pEK. B KauecTBe MNEPBOOYEPEAHBIX CIECIIHATUCTBI
BBIJIBUTAIOT YETHIPE CTPOUTEIBHBIX 00BEKTa MO 3a00py BOJBI M3 OHEXKCKOrOo 03epa, PeK
[Tewopst, Cyxonsl, o3ep Jlaua u Boxke. Bee 3T ruipoTeXHUUECKHE KOMITJIEKCHI MOTYT TOJaTh
B Boary ot 27 mo 37 xm® Bogel B roa. OOImiasi mpoOTsDKEHHOCTh Tpace MepeOpOCKH paBHA
1500 xm, mpudeM OoJIbIIasi UX YacTh MPOXOAMUT IO pyciaM CYIIECTBYIOIIMX pek. Bricora
NoJbeMa BOJABI Ha pas3IMYHBIX YyyacTkax Tpacc He mnpesbimaer 70—80 M, a olmas
YCTAHOBJICHHAs MOIIHOCTh BC€X HacocoB — okosio 1000 MBT. OpueHtrpoBOYHas cymma
KalUTaJIOBIOKEHUH TI0 BCEM 4YeThIpeM OO0BeKTaMm ompexaensiercs B 2,0—2.,5 wmupa. pyo.
(Bopomaes, 1979).

B Cpenneit A3zun n Kazaxcrane umeercs okojo 27,8 MIIH. ra MPUTOJHBIX 711 OPOIICHUS
3emenb U Toiabko 131 km/rox Boaubix pecypcoB (baGaeB, @peiikun, 1977; baGkuw,
Bockpecenckuit, 1976). B 1975r. B sTomM paiioHe opomanoch 6,9 MIIH.Ta 3eMelb.
B Gnmokaiiniei nepcneKkTHBe HaMEUaeTCsl yBEJIIMYUTD TUIONIAIb OPOILICHHUS.



N3-3a pa3bopa BOABI HA OPOIICHHE U OOJBIINX O0E€3BO3BPATHBIX MOTEPH MPUTOK BOJHI B
Apallbckoe MOpe COKpaTuics. YPOBEHb MOpS TMOHUXKAETCS, U €Cld He OyAyT NPHUHSTHI
HAJUIeKAIE MEpbl, TO OHO MOYET COBCEM BBICOXHYThb. TOJBKO IIPU YJIOBIECTBOPECHUH
NOTPEOHOCTEH UPPUTALIMU U IPYTHX OTpAcieii HAPOIHOTO X03siCcTBa Neduimt B Boje ¢ 1985
o 2000 r. MmoxeT Bo3pacTu B 1Tk pa3 (['epapau, 1975a).

HyxxHa BOJa MNpPOMBINIUIEHHOCTH U CeabCkoMy Xo3sicTBy Kaszaxcrana, rne Ha
MYCTHIHHBIX U MOJYITYCTHIHHBIX MACTOMINAX BHIMACAETCA TMOYTH TPETh BCETO MOTOJIOBbS OBEI]
cTpaHbl. Eciau ynydmmTh BOJOOOECIIEUEHHOCTh ITHX Mmactowil, To Kazaxcram mor Obl
yaBoUTh 3TO moronoBbe (babGaes, @peiikun, 1977). Pemenne «mpobieMbl BOIBD ISl 3TOTO
OOJIBIIIOTO PErMOHAa HEBO3MOXKHO 0€3 MCIOIH30BaHUS BOJHBIX PECYPCOB BEIIMKUX CHOUPCKUX
pexk — Hpteima, O6u u Enuces. DTa uaes yke HECKOJBKO ACCATKOB JIET W3Y4aeTcs U
npopabaTeiBacTCsI MHOTHMHU HAyYHO-HCCIIECOBATEILCKUMH U TPOCKTHO-U3BICKATEIHCKUMU
yupexaenusasmu  Coserckoro Coro3a. PaccmarpuBanocs 16 BapuaHTOB  BO3MOKHBIX
TEXHUUYECKUX pelIeHHi 1o 3a60py Boabl U3 pek Mpteima u O6u (I'epapau, 1975a).

[To mepBoHaYaNBHBIM TPOEKTHBIM TPOpabOTKaM Tpacca OJHKHA ObUla B3ATh CBOE
Havano y ciusiaust pek Mpteima ¢ ToGonom, a Bomo3a0op Hameuanaoch OCYIIECTBUTH W3
npoektupyemoro Tobosnbckoro Bomoxpanmnuima (I'epapau, 1975a). Opnako, BojaHBIE
pecypesl Upteima y TobGoma paBHbl 68,5 km3/roa, 1 0TOOp M3 HEro 25 KM?/TO1 BOJBI MOT OBI
IPUBECTH K HEXEJIATeIbHBIM 3KOJIOTMYECKUM MOCIIEICTBUSIM.

B nocnennee Bpems npeniaraeTcsi B KaueCTBE MPEANOYTUTEILHOTO BapruaHTa B0103a00p
25 km*/ron u3 O0u B paiione BmageHus B Hee peku Mpteim (Bopomaes, 1979). Bomozabop
MOKET OBITh OCYIIECTBIEH ¢ Momollslo bemoropbeBckoro ruapoysna Ha OO0uM U Tpex
TUAPOY3JOB C HACOCHBIMHM CTaHIMsIMU Ha peke HWpteim. IlocnemHsis moTreder BCHATH U
NpEBpaTUTCS B «aHTUpeKy». 3 Hee Bonma eiie ogHOW HACOCHOW CTAaHLMEW MOJHUMETCS B
To6obCKOE BOIOXPAHIIIAIIE EMKOCTRIO 5,7 KM?, OTKyIa Ha4HEeTCs KaHal nepedpocku. Jlanee
Tpacca OOb-Kacnuiickoro kanana (OKK) moiiner Ha tor mo Mpteim-To6oabckoit monune,
3aTeM 10 ToiiMe peku Yo0aran k TypraiickoMy MOHMKEHHUIO HAa Boxopas3aen. Ha atom ydacTke
Tpacchl BOJIa MOJHUMETCS 4 HACOCHBIMHU CTaHIMSIMHM JO0 Bojopasjaena Ha BbicoTy 101 M.
JHanee xanan novaet mo Typraiickoil 10kOMHE O HATMBHOTO TEHTH3CKOTO BOJOXPAHUIIHUINA
eMKOCThI0 14 kM. OT Hero k HU30BbsIM ChIpAapbu, MepecedeT ee B paroHe I. JKycaubl,
3aTeM MOCJenyeT MO paBHUHAM tokHOTO Ilpmapanbs, orubas ¢ rora ropel Cynranyusaar, u
BBIMJIET K HHU30BbsIM AMyaapbu B paiioHe TrOAMYIOHCKOTO BOJOXpaHWJIWING, TAE U
3aKOHYMTCS Tpacca KaHaja. B oTnaneHHOW mepcrekTBe MpeArnosaraeTcsl MpoauTh Tpaccy
OKK wuepe3 Kapakymbl k 3emiiiM ApeBHEro opoieHusi Ha Meccupuanckom miato B FOro-
3anaanoit TypkMeHuH 1 3aKOHUUTCS OHA B Oacceitne pexu Atpek (I'epapau, 1975a).

OT MarucTpajbHOTO KaHaja MEpeOpOCKH KPYIHBbIE BETBM NPOTSIHYTCS Ha 3amaa K
NPOMBIIIICHHBIM IIEHTpaM 3aypaiibsi, AKTIOOMHCKY, CBepmioBcky, YensOuHcKy, Ha
MaHrbIIUIaKCKUH TOJTyOCTPOB U K OacceiiHaM pex OMObI 1 Ypana. [Ipu noaxone kK HU30BbIO
Coipnapsu oT OKK k rory oToifeT KpynHoe OTBETBJIEHHE K cpeiHeMy TeueHuto Colpiapbu U
Oacceitnam Oeccrounblx pek Uy u Tamaca. Bce Hacochble cranumm Ha OKK umeror
YCTaHOBJICHHYIO MOIIIHOCTH 0K0yio 1300 MBT.

OOmass TPOTSHKEHHOCTh KaHala IMepeOpOCKM BeChbMa BEJIMKAa W COCTaBUT 2273 KM.
Tpacca ¢ ceBepa Ha IOT MEpeceKkaeT pPaloHbl C PA3NUYHBIMU (UIUKO-TeorpadhuIecKUMU
YCJIOBUSIMU.

3nauntenbHas 9acTh Tpacchl OKK (990—2273 kM) mpuypoyeHa K MONYITYCTHIHHBIM U
NYCTBIHHBIM JIaHAWAPTHBIM 30HaM. B mpenenax IOxHo-Typraiickoil MOMymyCThIHHON



MPOBUHIIMU KaHa MPOXOAUT ydacTok 990—1250 kM, nanee ot peku HUpruz no Celpaapsu
(1250—1735 kM) Tpacca mepecekaer MycThIHHYI0 obsiactb CeBepHoro Ilpuapanes u ot
Coipnapsu 10 Amypapeu (1735—2273 kM) cnepayeT no TunuyHol mnycteiHe HOkHOTO
[Tpuapanes (Unbunes, 1979).

B CIIIA pa3pabarbiBaeTcsi aHAJOTHUHBIA MO MaciiTabaM MPOEKT TEPPUTOPHATIHLHOTO
niepepacpe/ieNiecHusT BOJHBIX pecypcoB peuHoro ctoka m obecneuenus CIIIA, Kananer u
Mekcuky TpecHO BOJION M 3HEpruei, u3BecTHhIN moa HasBaHueMm «North American Water
and Power Alliance» (NAWAPA), mmn «CeBepo-AMepHKaHCKHN BOJIHOIHEPTeTUYECCKHUN
anbstacy (HABAIIA) (Kelly, 1966).

[Tpoext mepeOpocku HABAIIA oxBareiBaeT OacceiiH, 3aHMMarOmui Iuomanb 3,6
MJIH. KM?, TJl€ BOAHBIE pecypchl ompezeneHsl B 808,8 km*/ron. M3 sroro kommyecTtBa Mo
NOpOEKTy mpeanonaraercs nepedpacsiBaTh 174,9 km*/ron ans olecrneyeHus BOAOH ceMu
npoBuHumi B Kanazne, 33 mraroB B CLLIA u Tpex mraroB B Mekcuke. [lepeOpacbiBaemblit
CTOK pactipezensercss Takum obpazom: st Kananer — 30,8 km*/ron, mus CIJA — 119,5 u
st Mekcuku — 24,6 km®/ron (OysH, 1977). Ilo 3aMbicily TpPOEKTUPOBIIMKOB, BIAINHA B
CkamucTteix Topax miuuHOM 800 KM, TpoCTHparomascs MEXIy XpeOTaMu OT CEBEPHBIX
paifonoB bpuranckoit KomymOum 10 mratra MOHTaHa, MOXET CIYyXHTb THUTAaHTCKUM
BOJIOXPAHMWIHMIIEM-aKKyMYJIITOPOM, OTKyJa BoAa OyJeT NoJaBaThCs HACOCHBIMHM CTaHLMAMU
Ha BbICOTY 710 800 M M, mpeoosieBasi TOPHbIE MPErpajabl, paclpelesaThes M0 CI0KHON CeTH
KaHaJIOB, aKBETyKOB, BOJIOBOJIOB, TYHHEJIECH U CU(POHOB.

Cucrema HABAIIA Oyner Bkiro4aTh B ce0si KaHAJIbI, aKBEIYKH M BOJIOBOIBI OOIIEH
nporskeHHOCThI0 10 800 kM m  TyHHenmn — 2900 km. CyMMapHasi MOIIHOCTb BCEX
THIIPORIIEKTPOCTaHIMI B cucteme nocturaeT 110 muH. kBT, KOTOpBIe BBIpabOTaIOT B TOX
876 TBT-u anexTposHepruu. J{ns nepexayku BoAbl OyneT uzpacxonosano 262,8 TBT-u Bcemu
HACOCHBIMH CTAHIMSIMH, O0Iasi MOITHOCTh KOTOPBIX cocTaBHUT 53,5 muH. KBT. OcraBmieecs
kosnmdyectBo sHepruu (613 TB1-u) ucnonb3yercs TpeMs 4jIeHaMU COI03a, YTO MO3BOJMT
obecrieunts dHeprerrnueckue norpednoctu Kananer vHa 50%, Mekcuku — nHa 15 u CIIA —
Ha 4% («Bona xak daxtop...», 1969; Kelly, 1966).

IIpoektr HABAIIA 1no3Boaut opocuth 16,4 wMiH.Ta 3eMelnb MW YIyYIIHUTh
BOJIOCHAOKEHNE HACEJICHHUS M TMPOMBIIUICHHOCTU. B pe3ynbpTaTe HallMOHAJIBHBIN OXOJ OT
3eMJIe[eNusl, dKUBOTHOBOJICTBA, TOPHOTO Jeia W HpombliuieHHOCTH Bo3pacteT B CIIA 1
Mexkcuke Ha 30 u Kanmame Ha 9 mupa. gomn. (OysH, 1977). OOmiasi cTouMoCTh MPOEKTa
orieauBaercs B 100 Mapa. 10U, ¥ CTPOUTEITLCTBO MOXKET OBITH 3aBepieHo 3a 30 et («Boma
Kak ¢aktop...», 1969; Oysn, 1977).

OpnHako OCyIIECTBIEHUE TAaKOTO I'PaHIMO3HOIO MPOEKTa HATAJIKUBAECTCS Ha CEPbE3HbIE
MPOTUBOPEYHS KanmuTanucTuueckoro oomecrsa. Bens HABAIIA 3aTparuBaet nHTEpEChl Tpex
rocylapcTB ¥ TpeOyeT  paspeuieHus  MHOTMX  TEXHHYECKHX, OKOHOMHUYECKHX,
JUIJIOMAaTHYECKUX, MPABOBBIX M COLMOJIOIMYecKUX Ipobiem. Hanpumep, onHON W3 Takux
npobnem Oyzaer mepeceneHue 60 ThIC. YeNOBEK, MPOXKHUBAIOIIMX HAa TEPPUTOPUU OyIyIIUX
BOZOXpaHWIMIL. [[pyras TpyIHOCTb COCTOMT B DPa3jIW4YHOM CTEIEHW 3aWHTEPECOBAHHOCTH
[apTHEPOB COI03a B 3TOM MPOEKTE, IOCKOJIbKY HEIOCTaTOK BOJBI MPEXKIE BCETO OECIOKOMUT
CIIIA u Mekcuky. bomnbIas sxe yacTb BOJHBIX pecypcoB npuHaanexut Kanazae, u oHu yxe B
HeslajiekoM OyayIieM MOTyT OTpeboBaThes CTpaHe ISl CBOETO PA3BUTHS.

B Tabn. 8§ mpuBeneHbl CpaBHHUTENbHBIC IOKA3aTeNU ABYX BEJIMYAWIIMX Ha IUIAHETe
IPOEKTOB NEPEPACIPENECIICHUS U IEPEOPOCKU PEYHOT0 CTOKA Ha MPEJEIbHBIE IIPOIYCKU BOJBI.



[IpoekTsl OJIM3KK MO CBOMM MapamMeTpaM, M MPHUBEACHHBIC IHU(PBI TOBOPST O TPAHIAMOZHOM
Mmaciirade pador.

Tabnuna 8
Hexkotopsblie nannbie 10 KPpynHbIM nepedpockam croka B CCCP u CIITA

(«Ucmons3oBanme BOJBL...», 1973)

Iepebpocia ITepebpocka BoJ
CUOUPCKUX BOJT
IlTokazaTennb Ansicku u Kanaaer
B Kazaxcran u
B CILIA u Mekcuky
Cpennroto A3uio
[IpenenbHbIil 00bEM TIEPEOPACHIBAEMOTO CTOKA, KM>/TO 60 196
O0BeM 3eMenbHO-CKaJIbHBIX paboT, MIIpA. M3 20 35
JlMHa MarucTpalbHOTO KaHaia, KM 2 300 2 000

B CIIA pa3pabareiBaetrcst eme 12 mpoeKTOB ApYyruX MepeOpOoCOK pedyHoro ctoka. Ilo
OJIHOMY TIPOCKTHpYyeTCcs nepedpocka 19 km?/ron n3 HIKHETo TeueHus peku Komymous B pexy
Konopano, a mo apyromy — 21 xM*® u3 Muccucunu U pek BOCTOYHOM yactu Texaca B
6e3Boaublii mTatr Hero-Mekcuko (JIsBoBuu M. U., 1977). IlpoekThl mepepacnpeneneHus 1
nepeOpOCKH BOJHBIX PECYPCOB PEUHOTO CTOKAa HAMEUAeTCsl OCYIIECTBUTH B OacceifHaxX pek
Awmazonku u Jla-Ilnarer, Muama, B Ilakucrane (cuctema Manrina — TapOema u npyrue)
(«Oporenue u ocyuieHue...», 1974; Iletpos, 1973).

B nocnenHee BpeMs Bce yallle M yallle MpOsIBISIOTCS OTpULIATENIbHbIE TOCIEICTBUS TaK
Ha3bIBAEMOr'0 AHTPOIIOT€HHOI'0 BO3/EHCTBHSI Ha MPUPORy. YenoBedeckas AEATENbHOCTb U €€
MacIuTalObl CTOJIb BEJIMKH, YTO OJa CTaja OKa3bIBaTh BIUSHHE HA X0 MPUPOIHBIX MPOLIECCOB.
B nameil crpane npugaercst 0oJblI0Oe 3HaYEHUE JIeTy OXpaHbl Ipupojibl. [1oaToMy npoexTs
nepeOpoCKM 4YacTH CTOKAa CEBEPHbIX M CHOMPCKMX peK TIIATeNbHO M3y4aroTcs U
paccMaTpUBalOTCSl HOBbIE BapUaHThI, KOTOPbIE Obl B HAUMEHBIIIEH CTENEHU HAHOCUIIH yIIepo
OKpYXKarolleu cpeae.

3mech yMECTHO BCIOMHHTH ciioBa . DHrembca: «...HE OyIeM, OJHAKO, CIUIIKOM
000JIbIIIATHCS HAIIMMHU 1T00E1aMU HaJl PUPOI0i. 3a Kakylo TaKylo odey OHa HaM MCTHT.
Kaxnas u3 aTux moden uMmeeT, mpasa, B MEPBYIO O4Yepelb T€ MOCIEACTBUS, Ha KOTOPHIC MBI
pacCUUTbIBAJIM, HO BO BTOPYIO M TPETHIO O04YCPEAb COBCCM JApYyIruc, HCIPCABUIACHHLIC
TIOCJICICTBHSI, KOTOPBIE YaCTO YHUUTOXKAIOT 3HAUYCHHE TIEPBBIX» .

! Mapkce K., Durensc ®. Cou., 1. 20, c. 495—496.

[ToaToMy Bce MpPOEKTHBIE MPOPAOOTKH TIHIATEIHHO H3Y4YaloTCs, HAa COCTaBJICHHBIX
MaTEeMaTUYECKUX MOJIETISX ¢ MOMOIIbI0 DBM mpocuuThIBaIOTCS pa3iMdHbIE BAPUAHTHI TPACC.
BriOpannas cxema nomkHa OBITh ONTUMAIBHON HE TONBKO B TEXHHUKO-3KOHOMHYECKOM
OTHOIIIEHUH, HO U JIOJDKHA YJIOBJIETBOPITH TPEOOBAHUAM YIIYUIIICHUSI KAUeCTBA OKPYKAIOIICH
cpeabl. OTHAKO TH SKOJOTUYECKUE KPUTEPUU €Ill€ HEAOCTATOYHO U3YUYEHbl U HE TOAJIAI0TCS
MOJCIIMPOBAHUIO U DKOHOMHYECKON OLICHKE.

Tak, B nmpoekte HABAIIA nHameuaronieecs 3arogIHEHUE BOAOW TMIAHTCKOW BIAJWHBI B
CKanuCThIX TOpax MOXKET CBOMM JIONOJHUTEIBHBIM BECOM KOJIOCCAJIBHOM MAacchl BOABI, IO
MHEHHIO re0()U3UKOB, BBI3BATh Je(POPMALIMU 36MHON KOPbI U HENPEIBUICHHBIE TIOCIECTBHA.
Bo3MoxHO, Kak 3TO, TaKk M Jpyrue COooOpakKeHHUs BBIHYXKIAIOT crienuanncToB Kanambl u



CHIA cuurath, 4YTO TIOKA JIy4YIlle BO3JEPKATHCA OT KPYMHBIX IMEPeOPOCOK BOABL, H
MpaBUTENLCTBO KaHapl MO CyIIECTBY 3aMOpPO3UIIO MPOEKT MEepedpOCKH YacTH CBOMX BOJ U
BOJ Ansicku yepe3 Teppuroputo crpansl Ha tor B CIIIA u Mekcuky (JIeBoBuu M. U., 1977;
Oynn, 1977).

TpancnopTupoBka aiicoepron

Konoccanbuble 3amacel MpPEecHOM BOABI, 3aKIOYEHHbIE B JIEAHUKAX ApKTUKH H
AHTapKTUABI, HaXOJATCS BAAIM OT MeCT oOuTaHus moaed. [1o cOBpeMEHHBIM OLEHKaM,
OOIIMH €XEroJHbIM CTOK C CYyIIM B OKeaH cHera M aiicOepros ompenensiercs B 1100 km?/ron
(«MwupoBoii BogHbIi 6anaHnc...», 1974).

AmMepukaHckuii okeaHonor J[KoH Aif3ekc MpeUIoKHUI HCIONb30BaTh ailcOepru s
BOJIOCHAOKEHUsI O€3BOAHBIX MNPUOPEKHBIX paiioHOB Amepuku, AQpukH U ABCTpanuu
(Fopckuit, 1962; Burt, 1956). Jlng wuxX TpaHCIOPTUPOBKHM OH CYUTAT BO3MOXKHBIM
BOCIIOJIb30BaThCSl MOMYTHBIMM MOPCKMMH TedeHussMU. Hampumep, nms BomocHaOxeHHs
10’)kHOM vactu KanudopHun mpeanoiaraioch ¢ MOMOIIbIO OyKCHpa BBECTH aHTAPKTUUECKHUI
aiicOepr B 10:kHYI0 BeTBb llepyanckoro tedenus. Bionb Bcero moGepexnbs AMEPUKH MOYTH
JI0 9KBaTOpa aicOepr mpoieT CBOMM XOJI0M 110 TEUCHHIO, ¥ JIUIIH y YKBATOPA, KOT/Ia HAYHET
OTKJIOHSITBCS OT Oepera Ha 3amala, OyKCHp JOJMKEH TMIEPEeBECTH €ro B  CTPYIO
POTUBONOI0XKHOT0, CeBepHOro TeueHus1, oMbIBatoiero 6epera Kanudopuuu.

B ApkTHKe eKerolHO OTKaJIbIBACTCS OKOJIO 15 ThIC. aiicOeproB, u OOJBIIMHCTBO UX TAET
B MOJISIPHBIX BoJaX. bonee kpymHbIe BBIHOCITCS XOMOAHBIM JIabpagopckuM TeueHHeM Ha Ior,
u B cpeaaeM okouio 400 aiicOepros B rox qocturaroT octpoa HerodaysmieHa. ApkTudeckue
ailicOepru HEBETMKU MO pa3MepaM, U camble KPYMHbIE M3 HUX UMEIOT 00BEM B HECKOIBKO
JECSITKOB MIJIJTMOHOB KyOOMETPOB.

AHTapKTHUECKHE aicOepru ropasio OoJbIie Mo pa3MepaM apKTHUUECKUX. AHTIUHACKHE
Mopsiki B TeueHue 1951—1953 rr. mpocnenunu apeiid rurantckoro aiicbepra JIMHOMN
146 xm u mmpunoit 40 km (Hazapos, 1962). B 1958 romy coBerckas aHTapKTHYecKas
JKCIIETUINS OOHApYX KA TPOMaJHbIN aiicoepr muomaasio 2700 kM? U BBICOTOM HaJIBOAHON
gacta 40 M (IunpHUKOB, 1960). O0BEM mpecHOro NbJa B HEM mpeBbiman 850 km?, T. €. OH
3aKiro4an B cebe Bo/bI Ooubliie To0BOT0 cToka Enuces unu TpexierHero ctoka Bonru.

B Hamm gau okono 6eperoB AHTapKTUIBI IJIABAET €lle OJIUH aliicOepr-BeUKaH AITUHOM
70 kM 1 mmpuHON 40 KM, KOTOPBII OTKOJIOJICS OT MaT€PUKOBOrO JibJa. B HEM 3akiltoueHo He
menee 900 km® Bompl. KoHeuHO, ruraHTckue anWcOepru — SBJIICHHE TOBOJIBHO PEIKOE, HO
KPYIHBIE ¥ CPETHUE JILIUHBI BCTPEUAIOTCS 4acTO. TOIBKO B BOCTOYHOM CEKTOPE Ha TUIOIAIN
2 MJIH. KM?, 00CIIETOBAaHHOM COBETCKHMMH KOpaOJIIMH M caMoJjieTaMH, oOHapy>keHo 31 ThiC.
aiicbeproB ¢ oOmmM o6beMoM Jibra 4165 kM?, T. €. Kaxknaas JIbJUHA UMeNNa CPpeTHUN 00BheM
0,135 xkm? (I'opcknii, 1962; llunsaukoB, 1960).

Jlo HemaBHEro BPEMEHH BO3MOXHOCTh OYKCHUPOBKH aiicOeproB He HMeJa OIBITHBIX
npoBepok. HyXHble HaBBIKM JaeT MpakTHKa MOPCKHX HE(PTENPOMBICIOB Y MOJIYOCTPOBA
Jlabpamop. [mst Mopckux OypoBBIX YCTaHOBOK alcOeprd MPEICTaBISIOT CTPAIIHYIO
OMacHOCTh. Y BOT cHenuanucThl MPEeAsoKWIN OpraHU30BaTh clacaTelbHylo ciyxO0y. Kax
TOJILKO JIOKaTOp Ha OypoBOH OOHApyXKUT HMIYIIMA Ha Hee aiicOepr, TOT4ac BBICHUIAIOTCS
HABCTPEUy MOIIHBIE OYKCHPBI, KOTOPbIE TOJICTHIM HEIIIOHOBBIM TPOCOM OXBATHIBAIOT alicOepr
M OTBOJAT €ro B CTOpoHY. [loka 4TO cmacareisiM HMpUXOAMIIOCH UMETh JEJo ¢ aiicOepramu
BecoM OkojJo | mimH.T. HO aAns COBpeMEHHBIX TEXHUYECKUX CPEACTB HE MPEACTaBISET
TpyAHOCTEH OYKCUPOBKA M 00JI€€ KPYITHBIX.



@paHiy3ckre yueHble CUUTAIOT, YTO TPAHCIIOPTUPOBKA alicOeproB BO3MOXKHA HE TOJIBKO
K 3acyluTuBbIM pailoHam A¢puxu, Actpanuu u HOxHOW AMepuKH, HO U K O€3BOJHBIM
Oeperam Apasuiickoro momyoctpoBa. Co3maHa (paHKO-apaBUiicKas KOMIaHUS «AHcOepr
TPAHCHOPT MHTEPHILIHI), KOTOpasi pa3padaThIBACT TEXHOJIOTHIO TPAHCHOPTUPOBKH JIEISHBIX
rop. CyTb IpOEKTa COCTOUT B TOM, YTO C IOMOIIBIO MCKYCCTBEHHBIX CITyTHHKOB 3€MIIH
BbIOMpaeTcs aiicOepr MOIXOASIIEro pa3Mepa ¢ COOTHOLICHUEM MIMpHHBI K anuHe 1 : 4. Emy
OpUIAI0T MOPEXOJHBIE KayecTBAa MyTEM MOAPE3KH BBICTYMAIOMIMX YIJIOB. B Tommry npaa
BBApHUBAIOT METAJUIMYECKHE TPYOBbI, BBIIOIHSIOIME POJIb KHEXTOB, K KOTOPBIM KpEmsTcs
OYKCHUPHBIEC TPOCHI.

Bpemsi tpancnoptupoBaHusi OoT AHTapkTHKU 10 CaynoBckol ApaBHM COCTaBUT HE
meHee 7 mecaueB. CKOpPOCTb TasHUs, OCOOCHHO B TPONMYECKMX BOJAX, OyIEeT COKpalarh
pa3mepsl aiicoepra 6osiee yem Ha 1 M/cyT, mosToMy 0Oe3 3amIUTHI aiicOepr TOMMMHON 250—
300 M moutH Bech pactaeT. [ npenoTBpalleHus: paciuiaBa moJABOAHBIE U HAJBOJHBIE YaCTH
JBIUHBI TPEANONAraloT MOKPHIBATh JIMCTAMM TEIUIOM30JIMPYIOLIero MaTepuana. B kauecTse
HOJbEMHBIX KpaHOB OyJyT MCIIOJIb30BaTh BepToeThl. [locae okOHYaHUs MOArOTOBUTENBHBIX
paboT (0T MOIIHBIX OYKCHpPOB MPUCTYHHUT K TpaHcnopTuposke. Ilpu nmonxoxe x baG-3mb-
ManzaeOckoMy MpoJuBy aicOepr Ha ri1yOoKoi Boje pacKaleHHOM MPOBOJIOKON pa3pexyT MO
BEPTUKAJIM Ha IUIaCTUHBI TonmHoN 40 M, 3aTeM 3Tu Opycku BBeayT B KpacHoe mope u mo
MEJIKOBOJIBIO TIOATSHYT K 3aTOHY WJIM pacTONUTeNbHOW craHimu. [Ipenmonarator, 4ro 3a 1
peiic MoxHO AocTaBuTh Oosiee 100 MiTH. M? BOJBI, U pacXojibl IO TPAHCHOPTUPOBKE COCTABSIT
88 MIIH. 10I1., @ KyOoMeTp Tasoii Boabl Oynet ctouth 53,7 nenta (Faisal, 1977).

Eme MHOrMe BOIPOCHI TEXHUYECKOTO M YKOHOMMYECKOTO XapakTepa AaHHOTO IIPOEKTa
HEI0CTaTOYHO H3Yy4eHbl M HE IMPOBEPEHbl, HAa YTO OOpaTWJI BHUMaHUE MEKIYHapOIHBIN
CEeMHMHAp Y4YEHBIX, KOTOPBI o0cyxnan 3ty npobnemy B Ilapmwke nerom 1977 r. Ho BHe
BCAKOTO COMHEHHS, 4TO B HeJaleKoM OyaymeM 3TOT MNpOoeKT OyAeT OCYLIECTBIEH.
YenoBeuecTBO HE MOKET MHPHUTHCA C TEM, YTO €XKETroJHO 0ojee ThICAYM MHUJUIMAPIOB TOHH
yycTeHIel BOJbl yXOAUT B OKEaH U TepsieTcs, TOria Kak B JocAraeMoil OJ1M30CTH TOMSTCS OT
YKa)K/1bl OOILIMPHBIE IPOCTPAHCTBA Y CThIHb.

PekoHCTPYKIIMSA OPOCHTEIBHBIX CeTed U IKOHOMMS BO/bI

B Oonpmmx W ManplXx MarucTpajibHBIX W Pa3BOAAIIMX KaHAJIaX BOJA B IpoOIECCE €€
TPAHCTIOPTUPOBAHUS TepseTCs Ha (PUIBTPALMIO M HCIApeHHe, IM03TOMY JCHCTBYIOIINE
cucteMbl uMerOT koddoumuent mnonesnoro neicreus (KIIA) okomo 0,5—0,6. Ecmm
paccMaTpuBaTh OpPOCUTEIBHYIO CHUCTEMY B LE€JIOM, T.€. MarucTpajibHble KaHabl,
MEXXO03SIMCTBEHHBIE U BHYTPHUXO3SIICTBEHHBIE PACIPEICTUTEIbHBIE CETH, MOJUBHYIO CETh U
T. 1., To o0mmwmii KIIJ] cuctemsl OyaeT elie MeHbIIIe.

Hanpumep, B Kuprusckoit CCP okono 50% 3abupaemoil Bojibl TepsieTcs B KaHalax, a ¢
y4eTOM TOTEepb B TIOJIE JIMIIb TPEThsl YaCTh BOJABI MPOAYKTUBHO HCHOJB3yeTca. Tak, B
OpOCHUTENbHBIX cucTemMax Uylckod MOJWHBI MOTEpPH BOJbI B pycllaX KaHAJIOB COCTAaBJISIOT
12%, Mexx03siCcTBEHHONM — 17 1 BHYTpUXO34iCTBEHHOHN ceTn — 38%, T. €. BCEro tepseTcs
67%. B npyrux pecrnybnukax CpenHeld A3uM Takke BEITUKU MOTEPU BOJBI B OPOCUTEIBHBIX
cucreMax (Kapes, nbik, 1979; «Opoienue u ocyuienue...», 1974). A B uenom no Coro3y B
teueHue 1971—1975 rr. B cpenneM 3a Toj1 3a00p BOABI M3 UCTOYHUKOB OPOIIEHHUS PABHSIICS
135 km?, a moTepu TOJBKO B MEKXO3AWCTBEHHBIX ceTax coctaBunu 27,4 km?, umu 20,3%
(Kapes, lnsik, 1979).

MHoro Bozbl TepsieTcss BO BHYTPUXO3SIICTBEHHBIX paCIpeleInTeNbHbIX CeTAX (Ha HUX
najaeT TPETh BCEX MOTEPhb), OCOOCHHO BBHIMIOJIHEHHBIX B 3eMJISTHBIX pycliaX. bonbiine nmorepu



BOJIbI Ha (PHIIBTPALIMIO MPUBOJST K MOABbEMY YPOBHS T'PYHTOBBIX BOJI M YBEJIMYUBAIOT 3aTPAThI
Ha yCTPOMCTBO ApeHaxa. CpenHss Mo CTpaHe MPOTSHKEHHOCTh OPOCUTENBHBIX KaHAIOB paBHA
41,2 m/ra, B Y30ekckoit CCP — 51,4, 8 Monngasckoit CCP — 48,6 u B Tamxkukckoit CCP —
47,4 m/ra. PacueTsl TOKa3bIBalOT, YTO MEPEYCTPOIMCTBO CTApbIX OPOCUTEIBHBIX CHUCTEM
TosbKo B CpemHelt A3un mo3BosuT coepeub Bobl okojio 20 km?/rox (Kapes, nbik, 1979).

B CCCP nmnsa 6onee 3¢ (pEeKTHBHOTO M SKOHOMHOTO PacXOJ0BaHUS BOJHBIX PECYPCOB B
CEJIbCKOM XO3SHCTBE MPOBOAAT Ooublie paboThl MO PEKOHCTPYKIIMH OPOCUTENBHBIX CETeH,
MOBBIIIEHUIO TEXHUYECKOTO COCTOSIHUSI BOJOXO3SWCTBEHHBIX CHCTEM U YPOBHI HX
9KCIUTyaTallii, BHEAPEHUIO aBTOMATUKU MU TEIEMEXaHUKH, NMPUMEHEHHIO HOBOW TEXHHUKHU
nojuBa W T.A. JIs cokpamieHus: QuIbTpauoHHBIX moteph W moBbimenus KIIJ cucrem
MIPUMEHSETCS 00JTUIIOBKA KaHaJIOB, OCTOHUPOBAHHBIC JIOTKH, TpyOHI,
NPOTUBO(GMIBTPALMOHHBIE 3KpaHbl U T. . Takue OpOCHUTENIbHBIE CUCTEMBI UMEIOT BBICOKHE
3nauenus KI1JI, B HUX moTepu BoAbI COKpalieHsl B 3—4 pasa.

O6paznom COBPEMEHHOM OpPOCHUTETHHOM CUCTEMBI MOJKET CITyXHTb
IOxnoronognocrenckas. [lpu crpoutensctBe FOxuoro ['omoanocrenckoro kanana (FOI'K) u
OpOILIaeMOT0  MacCHMBa YJelbHas MPOTSKEHHOCTh BHYTPHUXO3SHWCTBEHHBIX  KaHAJIOB
COKpaleHa 10 MHHHMyMa — 21 M/ra, MOYTH BCS MEXKXO3SHUCTBEHHAS CETh OCHAIEHA
OETOHUPOBAHHBIMHM KaHaJlaMU, BHYTPHUXO3AHUCTBEHHAas — OETOHHUPOBAaHHBIMU JIOTKAMU U
TpyOomnpoBogamu. [IpuMenenne 6eTOHUPOBAHHBIX JIOTKOB MOJTHOCTHIO UCKITIOYMIIO TIOTEPH Ha
bunpTpanMio, a MmoA3eMHas  YKJIagka —TpyOONpOBOJOB  MOBBICHIA  KOI(PPHUITUCHT
MCTIONb30BaHUS 3€MJIU M UCKITIOUMIIA TTIOTEPHU BOJIBI HA UCTIApPEHUE.

st cucremsl FOxkuoro [NonmomHocTernckoro kanana ¢gakrtudeckoe 3uauenue KIITJI (0,80)
OKazaJioch Jaxe Beime mnpoektHoro (0,75), a mocime BHEAPEHHUS aBTOMATH3AIMU
BojopacnpeaeneHus nogaumercs A0 0,88. IHTepecHO OTMETUTh, YTO YJENbHbBIE MOKa3aTeIu
3abopa BojbI Ha | ra monuBHOM 3emiin B cpeaHeM mo Y30ekckoit CCP pasubl 15 930 M, a o
['ononnoit creniu — 10 570 m3. I3 3TOr0 KOJIIMYECTBA TEPAETCS BOABI COOTBETCTBEHHO 5370 1
2200 M3, T. €. HA KaXJIOM IOJUBHOM TIeKTape HOBOW cHCTeMbI 3KOHOMHTCS 4170 M* BOIBI
(Kapes, Lnsik, 1979).

PexkoHCTpyKLMsl CTapbhlX M CTPOMTEIBCTBO HOBBIX OPOCUTEIBHBIX CUCTEM TpPEOYIOT
OonbpIIMX KanmuTajaoBiokeHud. Ho mnpousBeneHHble 3aTpaThl JagyT HE TOJIBKO MPSIMOM
BBIMIPBIII B BHJE COKOHOMJIEHHOW BOJBI, HO W JIOJITOBPEMEHHBIE BBITOJBI — YJIyYIICHUE
OpOLIAEMBIX 3€MEJIb U MOBBIIIEHUE UX IIII0I0OPOIUSI.

O4ucTKa ¥ MOBTOPHOE HCIIO0JIb30BaHUE COPOCHBIX BOJ

CrouHble W JpeHa)xKHbIe BOJbI MOTYT OBITH €IIe OJHHUM HUCTOYHUKOM TMONy4YeHUs
JOMOJIHUTCIIBHBIX BOJAHBIX PECYPCOB. Ilocime o4YHMCTKM HMX BO3MOXKHO HCIIOIB30BaTh JJISL
TEXHUYECKOTO U OOOPOTHOTO BOJOCHAOXKEHUS TPEANPUITHHI, I OpolleHus. TOIbKO B
BOJIOCHA0)KEHUH COBPEMCHHBI YPOBEHb CTOYHBIX BOJ Ha 3EMHOM IIape COCTaBJISCT
470 km3/Ton1, ¥ K KOHITY BeKa OH MOXET YBEJIIMUUTHCS B HECKOJIBKO pa3 (JIbBoBHuY, 1974).

B cooTBeTcTBUS € CyHIECTBYIONIEH MPAKTUKON BOJOIOJIB30BAHUS B PEKH U BOIAOEMBI
BO3BPAIIAIOTCS TMOYTH BCE KOJUIEKTOPHO-APEHAXKHBIE BOJbI. B MyCTBHIHAX WM TMONYMYCTHIHSIX,
IJIc Pa3BUTO TIOJMBHOE 3eMIICIIENIHE, COpPAChIBACTCS OTPOMHOE KOJHYECTBO KOJUIEKTOPHO-
JIPEHAXXHBIX BOJI, OTBOAMMBIX C opomaeMbix moneil. Eciu obmuit 00beM cOpOCHBIX BOJ
Bo3pacter ¢ 1200 mo 3000 kmM3/rom, TO KOJIMYECTBO IPEHAXHBIX BOJ B IYCTHIHHOW 30HE
MoxeT yBennuuthes ¢ 170 mo 300 km?/ron.



B 1972 r. B CCCP 00beM OTBeIeHHsI CTOYHBIX BOJ OT 85 THIC. MPEANPHUATHNA COCTABUI
103 xkm3/rof, a ¢ yueToM apeHaKHBIX Boa — okono 140 km*/ron (bopogaBuenko, ToncTuxuH,
1975; boponaBuenko, 1976). B 1966—1970rr. BBegeno B akcmiayarauuto 8200
KOMIUIEKCHBIX OYMCTHBIX COOpYXeHHi, a K 1980 r. Takue coopykKeHus AOKHBI 00eCcTIeuyuTh
OUHCTKY CTOYHBIX BOJ BCEX IOpPOJIOB M MpeanpusaTHii B OacceiiHax pexk Bonrm u VYpana
(boponaBuenko, Tonctuxun, 1975; JIbBoBUY, 1977).

CTOMMOCTb OYHCTKH CTOYHBIX BOJ 3aBHUCHUT OT BHUJA U CTCICHH 3arpA3HCHUA, MCTOOA
OYHCTKH U MOIIIHOCTHU OYHMCTHBIX COOpy}KeHHﬁ.

I'oponckue OBITOBBIE BOABI TPEOYIOT HamboJiee HU3KHUX 3aTpaT Ha OYHMCTKY. Ha
KOMMYHAJIBHBIX OYHMCTHBIX COOPY)KEHUSIX NMPHUMEHSIOTCS MEXaHHYeCKue M OMOXMMHUYECKHE
MeTonpl. Celiyac Ha MOIIHBIX YCTAHOBKaX CTOMMOCTb HPOCTOM OYHCTKH COCTaBisieT 1—
2 kon/M?, a Gonee CIOXKHON IiTyOOKOH OYMCTKH, MOCJIE KOTOPOH BOAY MOKHO BBIINYCKaTh B
peku W BomoeMbl, — 3—5 kom/M®. PasMep KamMTanoOBIOKEHWH B TIEPBOM  Cllydae
onpezensercs B S0—75 muH. py6/km?, Bo BTopoM — BaiBoe Ooubiiie (Boponosa, 1976).

TemiosHEepreTka BHOCUT MPEUMYIIECTBEHHO «TEIIOBOE» 3arpsisHeHue. Ho Hapsamy c
YCIIOBHO-UYMUCTBIMHU BOAaMH, UMCCTCA 3HAYUTCIbHAA YaCTb CTOKOB, KOTOPBIC COACPKAT B
OOJIBIIIOM KOJIMYECTBE PACTBOPECHHBIC BemiecTBa. OYHMCTKAa 3TUX BOJA OOXOAMTCS cerldac
JIOporo U B Oyaymiem OyaeT cTouts emne gopoxke (Boponona, 1976).

Bo3BpaTHbIe KOJUIEKTOPHO-APEHAKHBIE BOJABI OOBIYHO COJIEPIKAT PACTBOPEHHBIE COJIA
(3—5 /1 u peaxo 6onee 10 r/;), opraHUKy W B3BELICHHBIC TBEPJbIC YACTHUIIBI, HEOONIBIINE
KOJINYECTBA SAOXMMHUKATOB M JedonuanToB. K coxaneHuio, HaM HE yAaloCh HalTH B
JUTEpaType NAaHHBIX O MOBTOPHOM HCIIOJIb30BAaHUM JPEHAXKHBIX BOJ IOCIE OYUCTKH WIH
ornpecHeHus. MIMeeTcss HEKOTOPBIN ONBIT B HAaIIEH CTpaHEe U 3a py0eKoM HEMOCPECTBEHHOTO
UCIIOJIb30BAaHUS  CIAOOMHMHEpATU30BaHHbIX BOA g opomeHus  («Mcnonp3oBaHue
MUHEPATU30BaHHBIX...», 1973; HecrtepoBa, 1972; Paxumbae, MoOparumon, 1978). Ho u
cambple COBEPIICHHBIE METOABl OYUCTKM CTOYHBIX BOJ HE TIO3BOJIAIOT IIOJIHOCTBIO
0CBOOOAUTHCS OT BCEX BEILECTB, M B BoJax octaercs A0 20% caMbIX CTOMKUX 3arpsa3HUTENeH
(JIeBoBHH4, 1977).

HaunbGonee apdexTrBHO 3amaun oOeccomnBaHusl MUHEPAITM30BAHHBIX APEHAKHBIX BOJ U
OUYMCTKU CTOYHBIX PelIaeT ONpeCHEHUE.

I''’TABA 4

OnpecHeHre — CPeACTBO MOMOJHEHUS BOAHBIX PeCypcoB
U OXPaHbI BOJAHOM Cpeabl

Onpecnelme COJICHBIX H COJIOHOBATBIX BO/

Ecian B myCTBIHHBIX palioHax MPECHOW BOJBI HA MECTE HET M MOJYYHUTh €€ H3AaJIeKa
nepeOpoCKoil HEBO3MOXKHO, TO KPOME OYHMCTKH BO3MOXEH €Ille OJUH MyTh — ONpPECHEHUE
TPOMAJIHBIX PECYPCOB MUHEPAIM30BAHHBIX BOJA (MOPCKHX, MOA3EMHBIX W CTOYHBIX). Benp
MUHEPATU30BaHHbIE BOABl HMEIOTCS BCIOAY, M HEOOXOAMMBI JHUIIb 3(PGEKTUBHBIE U
SKOHOMHUYHBIE CPEJCTBA UX OMPECHEHUS.



OnpecHeHre BOJBI — CJOXKHBIA TEXHOJOTMYECKUM TMPOIIECC, HACTOSIIEE 3aBOJCKOE
MPOU3BOJACTBO C COOTBETCTBYIOUIMMH  KamUTAIbHBIMH  3aTpaTaMHd, pacxoJaMu Ha
o0CITy)KUBaHUE, MaTepuaabl U SHEPTHI0. UTOOBI ONPECHEHHE CTAJ0 MACCOBBIM CPEICTBOM
BOJIOCHAOXKEHUS, HEOOXOAMMO OTHICKaTh U  pa3paboTaTh BHICOKOA(G(HEKTUBHBIE U
OSKOHOMHUYHBIC METOJBI, MPUTOIHBIC IS IMPOW3BOJCTBA JIOOBIX KOJHMYECTB BOJBI 1O IICHE,
COIIOCTaBUMOM CO CTOMMOCTBIO IIPUPOJHOM.

B Hacrosee BpemMsi CTOMMOCTh ONPECHEHHOM BOJBI €Ille JOBOJBHO BBICOKAa M OHA HE
MOXET IO JKOHOMHUYECKHM COOOpPaKEHHUSIM HCIIOJIb30BAaThCS BCIOY, BO BCEX OTpPACIIX
HapOAHOTO X03siicTBa. CTOMMOCTH BOJIbI HE BE3/I€ OJIMHAKOBA, OO OHA 3aBHCHUT OT HAIWYHS
BOJHBIX PECYpPCOB M MaclITabOB MX MNOTpeOJIeHMs, KaTeropuu MOTpeOuTenell BOJbI U
MECTHBIX ycioBHui. Hampumep, cTOMMOCTH BOJABI JAJISI UPPHUTALIMKA COCTaBisia 1—2 xkom/M?, B
KOMMYHQJIBHOM M IPOMBIIIIEHHOM BOAOCHA0XEHUU B O€3BOJIHON IMyCTHIHHONH MECTHOCTH —
1o 1,0 py6/m3, a B moJIeBOM BOJOCHA0KEHUHU T'€0JIOTOB, U3bICKATENICH, OYPOBUKOB B IIyCTHIHE
moskeT npesbimarh 100 py6/m® (Komogun, 1973; Konoaun, Celiutkypbanos, 1973). [Toatomy
OTIpEeCHEHHNE BOJIbI, HEMPUEMIIEMOE B OJHUX YCJIOBHUSAX, MOKET OBITh 3KOHOMUYECKH BHITOJHO
B JIPYTHX.

Panpiie ompecHUTENH CTPOMJIMCh NPEHMYIIECTBEHHO B IYCTBIHHBIX pailoHax, rie
BOJIHBIE peCcypChl BOOOIIE OTCYTCTBOBAIM U OIIPECHEHHAsI BOJIa HEPEKO ObLIa €JMHCTBEHHBIM
HCTOYHUKOM BOJIOCHAOXKeHUs. B mocieiHue rofy OnpecHUTENH CTald CTPOUTh U B TYMUIHON
30HE 3€MHOT'0 IIapa, IJe MOTPEeOHOCTH B BOJE M3-3a OBICTPOTO pOCTa HACEICHUS, Pa3BUTHUS
KPYIHON TPOMBIIUICHHOCTH PE3KO BO3pociu. [loaToMy B TeYEeHHE MOCIEAHHX JBYX
JICCATHIICTUN BEICTCS MHTEHCUBHOE CTPOUTEIBCTBO ONPECHUTENCH BO MHOTHX CTpaHaX MHpA,
U MX YHUCJIO PacTeT OYEHb OBICTPO.

B CIIIA nepuoauuecky BBIXOJAT CIIUCKU OMpecHUTeNeH mo crpanam mupa («Desalting
plants...»). CormacHo cmmcky («Desalting plants ...», 1977)!, uucio HEHCTBYIONIMX H
CTPOSILUXCS ONpecHUuTeneil B mupe Ha Hadano 1977 r. mocturmo 1598 ¢ cymmapHoit
momtHocThi0 3 707,8 Thic. M*/cyT. OT CCCP B 3TOM CcriCKe YYTEHO JIUIIb CEMb OTIPECHHUTENIEH
o0mieit momHOoCcThIO 113,5 THIC. M3/CYT.

! Desalting plants inventory report, N 6. US Dept. of the Interior, OWR, T., October 1977, 114 pp. Kparkue
cBejieHus U3 Hero nmomelieHsl B «Desalinationy, 1978, 26, N 1, p. 93—96.

HecmoTrpss Ha OBICTpBIH POCT YCTaHOBOK, B 1975T. mois OmMpecHEHHOW BOJbBI B
KOMMYHAIIbHOM BoOJIOCHaOxeHuu Obiia MeHee 1%. HecomHeHHO, 4TO cO BpeMeHeM ee
3HaueHue OyeT Bce Ooyiee BO3pacTaTh.

MeToabl OIpeCHCHUA BOAbI

Breibop MeTona ompecHeHHs BOABI 3aBUCUT OT MPOM3BOACTBEHHO-DKOHOMHUYECKHX
yCJIOBUH (OT MOIIHOCTH ONPECHUTENS U UCTOYHHMKA DHEPIUU) U MPUPOJHO-KIMMATHUYECKUX
daktopoB. [lpn Hamuuuu nemIeBON SHEPrHMU HE TPEIBSABIAIOTCS CTpOTHE TpeOOBaHUS K
DHEPreTHUecKoi A3PHEKTUBHOCTH OMPECHUTEIHHOTO mporiecca. Eciu e sHeprus goporas, To
MPEANOYTEHUE OTIAI0T TOMY METOJy, KOTOPBIM 00ECriedyMBaeT ONMPECHEHHE ¢ HAUMEHBIITMMH
JHEprosarpaTaMiu. Y JeNbHBIA PACXO SHEPTUM B PA3HBIX METOAAaX HEOJUHAKOB, K TOMY K€ OH
B PA3JIMYHON MEpPE 3aBUCAT OT COAEPKaHUA COJIEH B UCXOTHOW BOJIE.

B Hacrosimee BpemMsi M3BECTHO HECKOJBKO CHOCOOOB ONPECHEHUS BOIbBI, T. €.
UCKYCCTBEHHOTO CHIDKEHHS COJAEp)KaHUs coield 10 Tpedyemoro ypoBHs. COBpeMEHHBIE
METOBI ONPECHEHHUS MOYKHO pa3OUTh Ha JIBE€ OOJBIINE TPYIIIBL: ¢ H3MEHEHHUEM arperaTHoro



COCTOSIHMSI BOJBI (IUCTWULIIUS W KpUCTALIM3ANMsA) W 0€3 HM3MEHEHHsI arperaTHOro
COCTOSTHUS (9JIEKTPOIUAIIN3, OCMOC, HOHHBIM 0OMEH, SIKCTPAKIIHUS U 1. ).

CyIHOCTh METOJIOB ONPECHEHUS BOJbI JUCTWUISALMEN M KpHUCTaNIM3allUueld COCTOUT B
paslieNieHuH pacTBOpa COJICHOH BOJbI Ha JABe (pa3bl: BOASHOW Map W pacTBOp — B MEPBOM
cilydae, MPECHBIM JeJ M MaTOYHBIM paccosl — BO BTOPOM. UTOOBI MPOMCXOAMI MpOIECcC
ONPECHEHMs], HEOOXOAUMO MOJBOAMUTH TEIUIO JUIsl KUISTYEHUs pacTBOpA MPHU JTUCTHWILISLIUU U
OTBOJUTH TEIUIO OT pacTBOpa MpU 3aMOpPaKMBAHWM. U ecnv AUCTHIUIALMOHHBIA METOH
IPUMEHSJICS, u3yyqancs U COBEPLICHCTBOBAJICS 1Ba TBHICSIYETIETHS, TO
KPUCTAJUIM3AaLMOHHBIM — BCEr0 JHIIb JABa JIECATUIETUSA. DTOT METOJ €Ille HaXOJUTCS B
cTaaus J1abOpaTOPHBIX HCCIIENOBAaHUI M ONBITHO-KOHCTPYKTOpPCKUX mpoBepok (Komonuw,
1977), Torma kKak AUCTWLIALIMOHHBIN TOMYyYHJ HauOOJIbIIEe Pa3BUTHE WM IMPOMBIIIICHHOE
BHenpenue (Anensius, Kisuko, 1968; Isixuo, 1974; Cnecapenko, 1973).

JIMCTWIUISIIMOHHAs TEXHUKA OMPECHEHUs BOJbI JOCTUINIA OonblIuX ycnexos. Jlonroe
BpeMs 3HAJU TOJBKO OJMH CIOCO0 JAUCTHIUISIIMU: IPOCTYI0 BBINAPKY B  KHITALIMX
ucrnapuressx ¢ norpyxkeHasivu Tpyoamu (I1T), roe yaensuble 3atpatsl Temia 0,6 'kan/m®, e
CUYMTasl pacxojia EeKTposHeprun 6—12 kBT-4/mM>. DTOT cTaphlii TUI ONMPECHUTENS TOKUBAET
cBoii Bek. K HacTosimeMy BpeMeHH pa3paboTaHbl HOBBIE CIIOCOOBI AMCTHILISIMU, HA OCHOBE
KOTOPBIX CO3JaHbl pa3IMyYHbIE THUIBI ONPECHUTENICH: BbIMAapHbIE MHOrokopiycHele (BM),
MHOTOKOPITYCHbIE C TOHKOIUICHOYHOW JUCTWIsALMEH B BepTuKainbHbIX (BMB) u
ropm3oHTaNbHBIX  TpyObax  (BMI'),  mapoxommpeccuonnsie  (IIK),  agmaGatHbie
MHorocrynenyarsie (AM) u ap.

B nocnennue rospl 00bIIOE pa3BUTHE MOTyYaeT MEMOpaHHAsE TEXHOJIOTHS OIPECHEHHUs
BOAbI Meromamu sinektpoauanu3a (D) u obpatHoro ocmoca (OO). OmnpecHeHHe BOJIbBI
MIPOM3BOJIUTCSI C TIOMOIIBIO TTOYIPOHHUIIAeMBIX MeMOpaH. [Ipu anekTpoananu3e HOHbI COer
YAAISAIOTCS U3 BOJABI Uepe3 MEMOpaHBbI 101 JAEHCTBUEM 3JIEKTPUUECKOI0 TOKA, a IpU 00paTHOM
OCMOCE MOJICKYJIbI YHCTOW BOJBI IMPOAABIUBAIOTCS Yepe3 MOJYNPOHHUIIAEMbIC MOPHCTHIC
MeMOpaHBbI (CBOETO pojia MOJIEKYJISIPHBIE CUTA) MO IEUCTBUEM BBICOKOTO JABJICHUS, a MOHBI
COJICH 3aJICPKUBAIOTCS U OCTAOTCS B COPAchIBAEMOM Paccosie.

DAEeKTpOoANAIN3 — BTOPOM NOCIE NUCTUUIALUN METOJ ONIPECHEHMSI BOJBI, TOJTyYHUBIINI
npoMbIIIIeHHOe TpuMeHeHne Bo BceM mupe. B CCCP um 3a pyOGexxom BhImyckaioT /]
OTIPECHUTEIIN PA3IUYHOTO X03IHCTBEHHOTO Ha3HAYCHMUS.

B nociennue roasl yaensercs OoiblIoe BHUMAaHUE MCCIEIOBAHUIO M pa3paboTke
00paTHOOCMOTHYECKOTO WJIM THIEPPIIBTPAMOHHOTO METO/Ia ONPECHEHUsT BOJBI Oiarogaps
IPOCTOTE TEXHOJOTMYECKOTO0 Tpolecca W MajblM DJHeprozarparaMm Ha 00paboTKy
CJ1a0OMUHEpAIM30BaHHBIX M CTOYHBIX BOJ ([pITHepckuii, 1975; «O6paboTka BoabL...», 1978;
Crnecapenko, 1973; Mears, 1976). Ceiiyac NpPOMBIIUICHHOCTh OCBOWJIA IPOHU3BOACTBO
GUIBTPYIOMIUX DJIIEMEHTOB PA3IMYHOM KOHCTPYKIIMM B 3aBUCUMOCTH OT BHUIA U
KOHQUTYypallMi TMPUMEHSEMbIX OCMOTHYECKHX MeMOpaH. QOWIbTPYIOIIUE 3JIEMEHTHI
coOuparoTcs B MakeThl (MOAYNH), KOTOPHIMU KOMIUIEKTYIOTCS YCTAHOBKH B HYKHOM YHCIIE,
4TOOBI 00ECIIEUNTh 33JIaHHYIO POU3BOIUTEIIHHOCTD.

Crnemyer OCTaHOBUTHCS HAa XMMHUYECKOM OOCCCOJMBAHHMH BOJBI, WM MOHHOM OOMEHE
(1O). B conenoit Bojie KAaTHOHBI M1 AHUOHBI COJICH HAXOASATCSA B MOJIBUKHOM COCTOSIHUH, U UX
Jierye 3aMEHUTh Ha JPYTUe MOHBI, YeM YyIalsTh U3 pacTtBopa. EcTh BemiecTBa, Ha3bIBaeMble
copOeHTaMM WJIM MOHUTAMH, KOTOpPbIE YAANSIOT U3 PAcTBOpA JIMOO KAaTHOHBI, B 3TOM CIy4yae
WX Ha3bIBAIOT KaTHOHUTAMH, JUOO TOJIHKO aHMOHBI, TOTJA UX HA3BIBAIOT aHMOHUTAMH. [Ipu
MOCNIEAOBATEILHOM MPOMYCKE HMCXOTHOW BOABI 4Yepe3 (UIbTPHI, 3arpyKEHHBIE Pa3HBIMU



MOHOOOMEHHBIMM CMOJIaMU (KaTHOHUTOM U AaHUOHUTOM), HOHBI COJIell yAansioTcs U
3aMEHSIFOTCS] Ha HOHBI BOJIBI, T. €. IPOUCXOTUT 00ECCOTMBAHUE BOIBI.

Bonee moapoOHO ¢ OCOOCHHOCTSMH, MPEUMYIIECTBAMU W HEIOCTATKAMH Pa3ITUIHBIX
METOJIOB OIPECHEHUS BOJIbI MOKHO ITO3HAKOMHUTBLCS B CIEIUAIBHBIX TPYJAaX H MOHOTpadusx
(AnmenwiuH, Kissuko, 1968; I'pedenrok, 1976; [eitHepckuit, 1975; «O0paboTKa BOMBL...»,
1978; Cnecapenxko, 1973; Spiegler, 1966; Vaillant, 1970).

[TycteiHM Mupa OoraTbl COJHEYHBIM TEIUIOM, KOTOPOE€ MOXKHO HCIOJIBb30BaTh IS
onpecHeHus: cojeHblx BoA. bosmee 100 ser ToMmy Hazan npeiokeHAa KOHCTPYKIUS
NPOCTEHIIET0 COJHEYHOTO OINPECHUTENs TMapHUKOBOro Tuma. B TypkmeHwucrane u
VY36ekucTane NOoCTPOECHbI MeIMOONPECHUTENH MIoLIa b0 o 600 M?> ¥ MPOU3BOAUTEIBHOCTBIO
3 M*/cyT u HamedaeTcs noctpoiika HoBbiX (balipamos, Celintkyp6anos, 1977).

K onpecHutensim, WCTIOJB3YIOIIIM KJIMMaTU9YEeCKHe pecypchl, MTOMHUMO
TeITUOUCTHLISIUN OTHOCHTCST METOJI €CTECTBEHHOTO BBIMOPA)KMBAHUS, KOT/Ia ONPECHEHHE
BOJIBI TPOU3BOJUTCS 32 CYET E€CTECTBEHHOTO XOJIoa. ODTOT METOJN eIle HE MOIyYHI
MPAaKTHYECKOr0 MPUMEHEHHUs U TOoKa MpoBepseTcss Ha onbITHBIX ycTaHoBkax B CCCP u 3a
pyoexkoM.

MuHepanu3zanus BOAbl HE OKa3blBAE€T CYLIECTBEHHOI'O BIIMSHUS HA JHEPreTUYECKYIO
3¢ (EeKTUBHOCTh ONpPECHUTENIEH, B OCHOBE PAa0OThl KOTOPBIX JIEKAT TEIJIOBBIE MPOLECCHI
(ZuCTUIIALUS, TETUOAUCTUIUIALNS, KPUCTAIIIN3ALUS U €CTECTBEHHOE BBIMOPAaKUBAHUE). JTH
ONPECHUTENIM  MOTYT oOpabaTbiBaThb MCXOJHYIO BOJY TIPAKTUUYECKH C  JIIOOBIM
COJIECOAEPIKAHUEM — oT cJ1abOMUHEpAIN30BaHHBIX 10 MOPCKHUX (tabm. 9).
B aMcTHIIIAIMOHHBIX ONPECHUTENSIX YPOBEHb MUHEPAIU3ALUU ONPEAEseT JHUIb 3aTpaThl HA
NPEINOATOTOBKY HCXOIHOM BOIBI M BEIOOP KOHCTPYKIIMOHHBIX MAaTEPUAIIOB.

C noBbIlIICHWEM KOHILIGHTpAallMM COJE€M B ONpecHsIeMOW BOJE B MeMOpPaHHBIX
ONPECHUTENIAX BO3pPACTa€T pPacXoJ HHEPIHMH W YXYANIAIOTCA TEXHHUKO-3KOHOMHYECKHE
nokasaresu. 11oaroMy U1 nux ompenensercs BEpXHUM MpEeAesl MUHEpAIU3alud BOIBI, TPU
KOTOPOM  €Il€é  COXPAaHSIOTCA MPHEMJICMBIC  TEXHHUKO-D)KOHOMHUYECKHE  IOKAa3aTEesIH.
MeM6paHHBIC METOAbI OIMPCCHCHUA BOJbI HUMCHOT OIMPCACIICHHBIC OKOHOMUYECKUEC
NPEUMYIIECTBA Mepe] TUCTHLIAINEH MPU 00pabOTKE COJTOHOBATBHIX BOJ C MHHEpaIU3aIHeH
10 5 /1 (O0) u no 10 r/a (D) (cm. Tadm. 9).

Taonuuma 9

IIpumepHas cxema BbIOOpa MeTO1a ONIPECHEHHs BObI B 3aBHCUMOCTH OT CTeNEeHH
MHMHepPAJIH3alUM HCXOAHOI BOABI M KIMMATHYECKHX (pakTOpoB

Coneconepxanue O0nacTb NPUMEHUMOCTH
I/ICXOi[HOfI BOJbI, I‘/J'I MeToJa
Merton
CnabomuHe- 110 45° ceB. | BbIIE 45°
QIIN30BaH Cononosa-|Conenie, 1 10K CEB. U 0K
p e, 5—10[ Gonee 10 : ' '
HBIC, 10 5 IIUPOTHI HIUPOTHI
JIucTrusamys + + + + +
T'emmmonucTmnianus + + + + —
Kpucramnmmuzanus + + + + +
EcrecTBeHHOE BBIMOpaKUBaHUE + + + - +




DnexTpoauanns + + + + +

OO0paTHbIif 0OcMOC + + - + +

Hounneblit o6MeH + — - + +
IIpumedanus: + — pekoMeHaAyeTCsl; + — OrpaHMYEHO MPUMEHEHHUE; — — HE PEKOMEHIYEeTCsl.

Hawubonee cymiecTBeHHOE 3HAYCHUE MUHEPAIU3ALIUs BOJIBI UMEET JUIsi HOHHOTO OOMEHA.
Tak Kak pacxoJ pEareHTOB MPSIMO 3aBUCUT OT BEIUYHHBI COJICCOACPIKAHHS, TO IO
SKOHOMHYECKAM COOOPKEHUSAM MOXXHO HMOHHBIM OOMEHOM  ONPECHATh BOAY C
muHepanuzanueit 10 2—3 /1. B CCCP u 3a pyOexoM IpoBOAATCS OOBIINE UCCIIECTOBAHUS
1o pa3paboTKe W CO3JAAHMIO MPUHITUITHAIEHO HOBBIX METOJOB PEreHepalii HOHUTOB, PE3KO
COKpAIAIOIINX PAcXOJ PEareHTOB. YK€ NpPeIOKEH psAld CHOCOO0B, TOBBIIIAIOIINX
3KOHOMUYHOCTH o0eccommBanust Boasl MO (Bolto, 1975; Sharples, Bolto, 1977).

['eorpaduueckuii pakrop nmeeT pearomiee 3HaYEHUE AJS ABYX METOJOB ONPECHEHHUs
BOJIBl: TEIMOAMCTIIIISIIMM M E€CTECTBEHHOTO BBIMOPaXHBAaHUSA, Uil KOTOPBIX 00JacTh
NPaKTUYECKOTO MPUMEHEHHUST OTPaHUYEHA BIIOJIHE ONPEICICHHBIMU KIMMATHIECKHUMHU 30HAMHA
(cM. Tabu. 9). [Ipyrue THUIbBI oOIpecHuTeneil, paloTaroliye Ha OPraHWYECKOM TOIUIMBE,
aTOMHOW SHEPIWM WJIM Ha TEOTEPMAJIbHOM TeIule, NMPUMEHSIOTCS IIUpEe W HYKIAIOTCS B
TEIUIOBOM 3aluTe 000PYAOBaHUS U TPYyOONPOBOJOB, YTOOBI COKPATUTh PAaCXOJ] 3HEPruu Ha
notepu Tema (Mpu TUCTHUISAINKN) U xofona (mpu 3amMopakuBanun). KauecTBo M30IS1IUU U
TOJILIMHA TOKPbITHA OyAyT 3aBHCETh OT KIUMaThdeckux yciuoBuil. Tak, Ha
JUCTWUISIIUOHHBIX OMPECHUTENSAX B TPOMMKAX MUHUMAJIBHBIN CJIOHN TETJIOM30JIALUHN IO Mepe
BO3pAaCTaHMsA IIUPOTHI MecTa YycuwiuBaercs. /[l 3aMOpakMBalOUIMX —ONpPECHUTENEH
TpeOOBaHUS K TEIUIOM30JSIIMU OyIyT OOpaTHBIMHU, HO U B MOJSIPHBIX pallOHaxX MOTpedyeTcs
TEIUIOM30JISIIMSA, YTOOBI 3alIUTUTh TPYOOIIPOBOIBI OT 3aMEp3aHMsl B HUX BOJIBL.

Takum o0pa3oM, BBIOOp MeETOJAa ONPECHEHHMS 3aBUCUT OT IPOU3BOACTBEHHOI'O
Ha3HAUCHHUs  ONMpecHHUTEeNs  (MPOMBIIUIEHHOE, KOMMYHaJIbHOE  WJIM  NAacTOMIIHOE
BOJIOCHA0XE€HUE) NPUPOJIHBIX  YCIOBUM, OT TEXHUKO-DKOHOMHYECKHX IIOKa3aTenei
KOHKPETHBIX OIPECHUTENBHBIX YCTAHOBOK, OT CYILECTBYIOLIMX METOJ0B BoJocHa0keHMs. Ha
OCHOBE 3KOHOMHYECKOI'O COINOCTaBJIEHHUS Pa3HbIX BAPUAHTOB BOJIOCHAOKEHHUS BBIOMpAETCS
OIIPEIEIICHHBIN METO/ OIIPECHEHHUS] BOJIBI.

IKOHOMUKA ONPEeCHEHUS BObI

OnpecHeHrE COJIEHBIX M COJIOHOBAaTBIX BOJ €CThb CBOEr0 poOJa IMPOMBIIUIEHHOE
MPOU3BOJICTBO C ONPECICHHBIMH KalUTaIbHBIMU BIIO)KEHUSAMH M SKCIUTyaTallMOHHBIMU
pacxomamu, 3aTparamMu pabodell CHIIBI U MaTepHalioB, TOIUIMBA U JIEKTPOIHEPTUU. UTOOBI
OTpeAeNIUTh HAPOJHOXO3SNUCTBEHHYIO I€J1€CO00Pa3HOCTh OMPECHEHUS BOJbI, HEOOXOAUMO
MOJICUUTATh €ro TeXHHKO-3KoHOMHUeckue nokazatens (TOII). OHu HomKHBI yUYHUTHIBATH HE
TOJIbKO aMOPTHU3ALIMI0O U BOCCTAHOBJIEHUE MPOU3BOJCTBEHHBIX (POHIIOB BOJOXO3SIIICTBEHHOTO
o0BeKkTa, HO U oO0ecrmeunBaTh HAKOIUICHHWS, JOCTAaTOYHBIC IS PACHIUPEHHOTO
BOCIPOM3BO/ICTBA U OTYUCIICHUN Ha OOIIEHAPOTHBIE HYK/IBI.

Kopotko octranoBumMcsi Ha Metonuke mnoacyera TOIl. DxoHOMHUYECKHE TMOKa3aTeIn
ONpECHUTENIT OyAyT BO MHOIOM 3aBUCETh OT HWHTGHCHUBHOCTH JKCIUTyaTalldu, T. €.
MPOJODKUTEIFHOCTH €ro paboThl wim KodddunuenTa skcmyarauua y (0,9 wmm 0,6,



osHavatomue 330 wm 220 cyTok pabOTBl B TOAY), YTO M MPEIONPEICTUT TOIOBYIO
BBIPaOOTKY BOJIBI (M?);

W,=365v0, (1)

rae Q — HOMUHAIBHAS POU3BOIUTEIIBHOCTh OIPECHUTEIS, M>/CYT.

CtouMOCTh BOJZIBI OyJIeT ONpeAeNsIThCS TOJOBBIMU JKCIUTYaTallHOHHBIMH PacX0JlaMH
(py©.):
U =W,+UW,+U,+W+U,+U+U, )

B mpaBoii yacTu ypaBHEHHUS MEpBbIE MATh YJICHOB O003HAYAIOT MPSIMBIE U3JEPKKU
MPOU3BOJCTBA (CTOMMOCTh TOILUIMBA, OJJIGKTPOSHEPTUHM W MAaTEpUajoB, ToJ0BOH (oHL
3apIIaThbl O6CHy)KI/IBaIOIJ_IeI‘O nepcoHaila €O BCCMH HAUUCICHUSAMU H MPOYHUC paCXO,Z[bI).
[Hecroit unen ypaBHenus (M,) nmpencrasisier aMOPTHU3aLMOHHbBIE OTUMCICHHUSI HA PEMOHT U
MOJTHOE BOCCTaHOBIIEHUE, KOTOpble OepyTcs mo HopMaM («Hopmbl aMOpTH3aIlMOHHBIX...»,
1974). U nakonern, mocieanuii wieH M, — 3arpaTel Ha JUKBHIAINIO cCOPOCOB paccoiia C
omnpecHUTens. PaHbllle 3TOT BHI pacXoJ0B HE MpeayCMaTpHBAJICA, a B TMOCIEAHEE BpEMs
3aTpaThl Ha IPUPOAOOXPAHHBIE MEPOIPUATHS JOKHBI YUUTHIBATHCS.

Ortcroma ce0ecTOMMOCTh ONPECHEHHOHN BOABI OyIeT paBHATHCS (pyo/m?):

41
C:_‘_ 3
- 3)

VneneHble KamuTalbHBIE 3aTpaThl Ha IPOM3BOJCTBO IPECHOW BOJIBI BHIPAKAIOTCS
oTHoIeHueM (pyo/m?):

I1
K=—. 4)
w.
rie [I— CTOMMOCTP OCHOBHBIX TIPOM3BOJCTBEHHBIX (DOHIOB OINPECHUTEITHHOMN

YCTaHOBKH, pYyO.

B cootBercTBUM ¢ cymiecTByromeld Metonukod («Tumosas meroauka...», 1969)
IOKa3aTeJleM CpPaBHHUTENBHOW SKOHOMHYECKOH S((GEKTHBHOCTH SBISETCS  BEIMYHHA
NPUBEICHHBIX 3aTpaT 10 JaHHOMY BapuaHTy (pyo/m?):

3=C+EK, (5)

rnie E,— HopmatuBHbIH KOd(pdunmeHT S(HPEKTUBHOCTU. KAMUTAIOBIOKCHHUI
(B PHEpreTUKe U BOJOCHAOXKEHUN PUHUMAIOT paBHbIM 0,12). ToT BapuaHT, KOTOPBIA MMEET
MHWHUMAJbHBIC IIPUBCACHHBIC 3aTPATHI, 06J'IaI[aCT OKOHOMHWYCCKUMHU NPCUMYIICCTBAMMU.

OxungaeMblii  3KOHOMHYECKUH 3(G(EKT OT BHEAPEHUS ONPECHUTENS.. MU JIPYroro
BapHaHTa BOJOCHA0XKEHHsS TIO CpPAaBHEHUIO C CYLIECTBYIOIIMM 0a30BbIM BapHAHTOM
orieHuBaeTcs 1o gpopmyie (pyo.):

9=[(C,+EK) - (C,+EK)] W, (6)

rnie C, u C,, K, u K,— cebectonmMocTh M yjAelIbHBIC Kam3aTpaThl sl 0a30BOTO M
CPaBHHUBAEMOTO BapUaHTOB, pyO/m>.

Cpok OKyIaeMOCTH KAaIUTaJIbHBIX BIIOKEHHUH B ONPECHUTEIHHYIO YCTAaHOBKY Oyaer
paBeH (JIeT):



T=—" (7)

MatepuanbHble U TPYAOBbIE 3aTpaThl HA IMPOU3BOJCTBO MPECHOW BOJBI OLIEHUBAIOTCA
cnenyromuM o0pazoM. MeTalsIOeMKOCTh ONPECHUTENS, UM YACIbHBIA Pacxoll MeTalla Ha
1 M cyTOYHOI POU3BOAUTEIBHOCTH, BEIYUCIISIETCS 110 YPABHEHUIO

m, =——, (8)

Q

rae M — Bec METa/UTOKOHCTPYKIHA U 000pyIOBaHUs, T. AHAJTOTMYHO T'OJIOBOH pacxo.
HATYpPaJbHOTO WJIM YCJIOBHOTO TOILIMBA, DJIEKTPOIHEPTUH JENATCS Ha TOJIOBYIO BBIPAOOTKY
BOAIbI W, ¥ TIOJTyYaroT yAeTbHBIE 3aTpaThl: TOIUIMBA M, (KI/M* Wi TyT/M?) ! U 3JIEKTPOIHEPT U
m, (kBTt-u/m?).

! Equnuria temia 1 TorHa ycnoBHoro Tommsa (TyT) = 7-10° kan = 7 I'kau,

Bennunba TpynoBBIX 3aTpaT Ha MPOW3BOJICTBO OMPECHEHHOW BOMBI TMOACYMTHIBACTCS
CIIeTyIOIIIM 00pa3oM (Yeir. u/m?):

tn 2100 n
T = = R (9)
W, W.

TJIe N — YHCIEHHOCTh 00CITY KHBAOIIIETO IMEPCOHANA, Yel.; t — YHCIIO0 padOYuX YacoB B
roay (B cpennem 2100 Ha 1 paGoratoiero), u.

Ecniu Boma wucmonp3yeTcss B HPOMBIIUIEHHOCTH WM CEIbCKOXO3SHCTBEHHOM
MPOU3BOJCTBE (OCOOCHHO TMPHU OPOIICHHWH), KOT/IAa 3aTpaThl HA BOJY BXOISAT B CTOMMOCTH
BHOBb MPOU3BEJACHHOTO MPOAYKTa, TO MOACUYUTHIBAIOTCS W APYTHE TOKA3aTeln: CTOMMOCTh
BaJIOBOM MPOAYKIMHU, BaJIOBOM aoxon, uucThld goxon u ap. (Kapes, Illnsik, 1979). Ilpu
WCITOJIb30BAHUS OIPECHUTENIEH 1 BOJOCHAOXKEHMs orpaHnuuMcs monacuetom TIII mo
BBIILICIIPUBEACHHBIM YpaBHEHUAM (1—9).

Bo MHOrmx BOJOXO3SHCTBEHHBIX palioHaX CTpaHbl (a B O€3BOJHBIX B OCOOEHHOCTH)
BOCIIPOM3BOJICTBO BOAHBIX PECYpPCOB HE TOJIBKO MPUPOAHBIM Iporecc, HO U ocobas chepa
0O0IIeCTBEHHOTO MTPOU3BOICTBA. BeieacTBHE UCTOMIEHHSI MECTHBIX BOJHBIX PECYPCOB MM MX
3arps3HEHUS] TIPUXOANUTCS TIPOU3BOJUTH MEPEOPOCKY BOJBI M3JaeKa, JTUOO €€ OYHCTKY, WIIH
OIIPECHEHME HA MECTE, IIOATOMY 3aTPaThl HA BOJY BCE BO3PACTAIOT.

B mocnennue roapl mpu OLIGHKE BOJHBIX PECypCOB BCe damle (QUTypUpYyeT MOHSTHE
«3aMBIKAIOMUMC OLCHKW», IIOA KOTOPBIMH NOJAPA3yMEBACTCA «MNPUPAICHUC MHUHUMAJIbHBIX
CYMMapHBIX MPHUBEACHHBIX 3aTpaT MO BOAHBIM OOBEKTaM Ha E€AMHUILY JOMOIHUTEIBHOTO
pacronaraemMoro pecypca B 1anHoM paitorne» (Eropos u np., 1973). B ta6u. 10 npeacraBieHsl
3aMBIKAIOIIME OLIEHKH BOJHBIX PECYPCOB JI TPEX PaCUETHBIX MEPUOAOB B JIe(UIIUTHBIX
BOJIOXO35MCTBEHHBIX parioHax Cpenneit A3un n KazaxcraHa.

Boatom  permoHe  BedeTcs  CTPOUTENBCTBO  TOKTOryibckoro,  YapBakcKoro,
AHAMXKAHCKOTO U JIPYTHX THAPOY3JI0B, KOTOphle nojaepxat Oananc Celpaapbsu 10 koHna Il
pacueTHoro mepuoma. Ha »3TOoM pecypchl  pekum  OyAayT HWCUEpIaHbl, BKIIIOYas
OCBOOOXKJIAIOIIMECS pECypchl B  pPE3yjibTaTe pPEKOHCTPYKIMHU OPOCHUTENBHBIX CHUCTEM.
[locnennue 3atpaTel M omnpeaensaT 3amblkatomue oneHku Ha II mepmon (10 kom. Ha 1 M?
COKOHOMJICHHOH BOJIbI).



bamanc Amynapeu n36eiToueH B [ u Havane II mepuona. Bo II mepuone morpebyercs
boiee MOJIHOE 3aperyJupoBaHue AMynapbu myTeM BBOJIA Porysckoro,
BepxneamynapbMHCKOTO M, BO3MOXHO, JlalmITHIKyMCKOTO  THAPOY3JIOB, KOTOpHIE
OTIpeAIeNIMIN 3aMBbIKaIoIIyt0 oleHKy 5 korn/m>. B III mepuone BO3HHKHET HEOOXOAMMOCThH B
nepedpocKke YacTH CTOKa CHOUpPCKHX peKk B OacceitH Apama B obbeme m0 20—25 km?.
3aMbIKaoIIMe OICHKH CHOMPCKON BOJABI AKCIEPTHO oOreHeHbl B 15 kom/m* (EropoB u np.,
1973). Boatoit pabGore mpHUBOAATCA KapThl, Ha KOTOPBIX IIOKa3aHbl T'PAaHUIIBI
BOJIOXO35IMICTBEHHBIX PAOHOB.

[Ton 3ambIKalONIMMK 3aTpaTaMH MOHUMAETCS BEIMYMHA MPEICIBbHO IOMYCTUMBIX C
TOYKH 3pEHHUS HApPOJHOTO XO3AWCTBA 3aTpaT Ha CIWHUIYY MPHPOCTA IOMOJHUTEIHHO
pacmojilaraeMoro pecypca B paccCMaTpuBaeMOM paiiOHE Ha OMPEICIICHHOM OTpPE3Ke BPEMCHH
(Hexpacos, 1978). IlosTomMy ecnu AOMOTHUTENbHAS MIOTPEOHOCTH B BOJIC BHI30BET NEHUITUT U
OTPeOyeTCsl CTPOUTEIIHCTBO ONMPECHUTENICH WJIM JPYroro BOJHOTO O0BEKTa, HE YKa3aHHOTO
Ha KapTe WIM JIeXKAIllero BHE MPEACNOB IaHHBIX pPalOHOB, TO K PAaHOHHBIM OIICHKaM
HE00X0IMMO J00aBJIATh YACIbHBIC 3aTpaThl MO0 HUM. TOYHO TaK e JIOJDKHBI J00aBIATHCS
3aTpaThl HA TPAHCIIOPT BOJIbI, OYUCTKY U OTBEJCHHE.

Taonupma 10

3aMbIKaIMe JKOHOMUYECKHE OLICHKH BOAbI B 1e(PMIMTHBIX BO0X03AHCTBEHHBIX
paiionax Cpenneii Asumn n Kazaxcrana

(Eropos u ap., 1973)

Cpe/HHE 10 pacueTHBIM TIEPHOAM
Booxo3sifcTBeHHbIi paifon
I 1 11
Bacceiin Apanbckoro mopst
Bepxumii ColprappuHCKuit 5,4 10,7 15,7
CoIpaapbUHCKUN 5,0 10,0 15,0
[Tamupo-Anaiickuii 0 3,1 15,8
AMyaapbuHCKUN 0 2,6 15,1
CypxaHagapbUHCKHUN 1,3 5,1 17,4
KapmmHckuit 1,0 9.4 21,9
Kapaxymckuiit Boctounslii 0,8 4,0 16,5
Kapakymckuii 3amaaHblii 2,7 7,9 20,4
3epaBIIaHCKUI 2,0 5,1 17,6
Xope3McKuit 1,0 2,5 16,0
Kapakanmakckuit 0,7 4.0 16,5
baccelin pek IOxnoro Kazaxcrana
JI>kaMOyJTbCKHIA 5,0 5,0 10,0
Tanacckuii 0 0 5,0




Tanry TKyJIbCcKui 1,7 1,7 10,0
@pyH3EeHCKUN 0 0 10,0
Uccpik-Kynbckuit 0 0 0
[Tpubanxamckuit 0 3,5 3,5
Bepxueunuiickuit 0,1 3,6 3,6
SanmIuCKUM 0,1 9,0 9,0
Huzora Un — 8,5 8,5
AaKoJIbCKUH 0 0* 10,0
AsTy3cKui 5,0 5,0 10,0
bacceitn HUpreima
Bepxuuii UpThim 0,3 0,3 1,3
Cpennnii Upthim 0 0 1,0
Huxueunpreincko-Y panbckuit 0 0 1.0
DKnOaCTy3CKHM 0,3 1,0 1,7
Kaparanga-llenunorpan 1,3 1,3 5,0
Jlxe3kaszran-Aracy 22,0 22,0 26,0
KpacHoznameHCKkmit 30,0%* 30,0* | 30,0*
CenuTHHCKUH 20,0* | 20,0* | 20,0*%
ITaBnomap-Omckoe 20.0% | 20.0% | 10,0*
neBoOepesxbe MpThia
Cpennnii Uitum 0,4* 7,7 7,7
[IpecHOBCKMIA 20,0* 20,0* 5,0
BbynaeBckuit 0* 0* 5,0
HNimnm-Y 6aranckui 0 0* 5,0
Bepxuuii To6on 0 12,5 5,0
Kycranaiickuit 28,0% 28,0% 5,0
baccein Kacnimiickoro mops
[Ipuxacnuiickuit
(c BO3MOXHBIM UcTiONb30BanueM | 30,0% 20 20
OTIPECHEHHOM BO/IbI)
OMmba — — 15

* BecbMa OrpaHUYEHHBIN pecypc; CBOOOIHBIA PECypc OTCYTCTBYET




OrneHKa IKOHOMHYECKUX TIOKa3aTesiell ONMpPECHEHHsT BOJBI BCTPEUACT OIPEIEICHHBIC
TPYAHOCTH, TaK KaK OHU 3aBUCIAT OT MHOTHX (DaKTOPOB MPHPOTHOTO, TEXHUYECKOTO H
IKOHOMHUYECKOTO XapakTepa (IeOuTa BOJOMCTOYHMKA M MUHEpATU3AIMUd HCXOTHON BOIBI,
TUMIA W MOIIHOCTH OINPECHUTENSA, pPa3MEpPOB KAMUTAJIOBIOKEHHIH W CpPOKa CIyXOBI
obopynoBanus,  kodpHIMEHTa  OKCIUTyaTallid  ONPECHHUTENS W YHCICHHOCTH
00CITy)KHBAIOIIETO MEPCOHANa, CTOMMOCTH JSHEPIHH, MATePHAJIOB, PAaCXOJ0B IO PEMOHTY U
3aMeHe OOOpYJOBaHUS M T.J.). DTH TNOKa3aTeNM 3aBUCAT OT KOHKPETHBIX YCJOBHiA, M B
KaXIOi CTpaHe OHM OyIyT HMMETh CBOM OCOOCGHHOCTHM W paznmuyus. [lodTomy Bcsikoe
00o01mieHne OyneT BHOCUTh HEKOTOPBIE YCIOBHOCTH M orpaHuueHus. Hamu crenana nomsitka
MOJTYYCHUsI SKOHOMHUYECKUX TTOKa3aTesiell OMPECHEHUST BOJBI KaK MO OTCUECTBCHHBIM, TaK U
10 3apyOCIKHBIM JTaHHBIM.

B Hamieil nurepartype HET MOJHBIX U MOJPOOHBIX TEXHUKO-DKOHOMUYECKUX MPOPadOTOK
10 PA3JIMYHBIM METOJaM onpecHeHus. OTaenpHble paOOThl B OOJIBIIEH CTETIEHHU MOCBSIIECHBI
aHAJIN3y TCIUIOTCXHUYCCKUX W TCXHOJOTMYCCKUX XAPAKTCPUCTUK JUCTUIIAIIMOHHBIX
OoTpecHHTENe OOIBIION MPOU3BOJUTEILHOCTH, HEXenn ux skoHomuke (CoboneB u ap.,
1973; Crepman u ap., 1968; Tokmanies u ap., 1973).

bonpmmacTBO pador M. B. Canuna (Cammn, HukutuH, 1973; «OnpecHenue wu
obecconuBaHue...», 1976) B OCHOBHOM TOCTPOCHBI 10 3apyOeKHBIM MaTepuajaM  JIUIIb IO
OTAenpHBIM OTEYECTBEHHBIM ONPECHUTENbHBIM.. YCTAaHOBKAM. TPUBOAITCS HEMOIHbIC
pacdeTHble W (aKTUYCCKUE TOKa3aTend. B mocienHedt Hambosnee oOCTOSATENbHOW padoTe.
(Hukurtun, AxmerseB, Canun, 1978) conepxarcs oTeueCTBEHHbIE U 3apyOeHbIE JaHHBIE 110
SKOHOMUKE OIPECHEHUS COJIOHOBATHIX MOA3EMHBIX BOjA pasHbiMU Meroaamu (B CCCP mist
ompecHuTener mnpousBoauTenbHOCThI0 0,2—10 ThHIC. MP/CYT, 3a pybOexkom — mns 1—50
ThIC. M*/cyT). CoOpaHHbIE NaHHBIC MPEICTABISAIOT ONpPENEICHHBIH MHTEPEC, OJHAKO B HUX
OTCYTCTBYIOT CBEJEHHS O 3aTpaTax »SHEPruud Ha OINpPECHEHHe, W IJs OTEYECTBEHHBIX
ONPECHUTENIbHBIX YCTAHOBOK HE JIaH TaKOW Ba)KHBIN [MOKA3aTeNb, KaK IPUBEICHHBIC 3aTPAThI.

Panee namu B paborax (Komommn, 1973, 1976; Komomun, CeliutkypbanoB, 1973)
IMPUBOJWINCH JIAHHBIC IO SKOHOMHKE OTCUCCTBEHHBIX M 3apyOC)KHBIX OIPECHUTEIICH.
Koneuyno, oHu ObUIM Takke BBIOOPOUHBIMH JUISI OTACIBHBIX YCTAaHOBOK W HE COJAEpKaId
MOJTHBIX OOOOIICHHBIX W COIMOCTABHUMBIX CBEJICHUH O pa3Mepax W CTPYKType KalUTaIbHBIX U
OKCIUTYaTaIlMOHHBIX 3aTpaT, pacxoie SHEPruu W TMPUBEICHHBIX 3aTpaTax Ijs I[IUPOKOTO
JUara3oHa omnpecHuTesed. UYToObl MOMYyYHUTh HEOOXOIMMBIC CBEICHHS, HAaMH IPOJICIaHa
Oonpiias pabota mo cOopy U OOOOIICHHIO MaHHBIX MO SKOHOMHKE OIPECHEHUS BOJbI,
UMEIONUXCS B MyOJIMKAIUAX OTCUYCCTBEHHOW W 3apyOeHOW JIMTEpaTyphl, a Takke B
MaTepualiaX HCCICIOBaHUH M pa3pabOTOK HAyYHO-UCCIEAOBATCIBCKUX M MPOCKTHBIX
UHCTHTYTOB.

B CCCP naubomnee BBICOKOTO YPOBHS Pa3BUTHsI MOJyYWIA AUCTHILISAIIMOHHAS TEXHHUKA
onpecHeHus Boasl (OB). C 1967 r. B r. llleBuenko, a 3atem u B T. KpacHOBOJCKE NEHCTBYIOT
OTIPECHUTENIN TPOU3BOAUTENBHOCTEIO 15 ThIc. M¥/cyT. Celiuac crpoutcst OV  oOmiei
MPOU3BOJUTENHLHOCTBIO 62,7 ThIC. M/CyT ¢ arperatamu 1o 20,9 TeiC. M*/CYT U POEKTUPYETCS
OTIPECHUTENIbHBIA KOMIUIEKC Ha 538 ThIC. M*/CYyT C €OMHUYHBIMHM arperatamu 1o 27
TBIC. M*/CyT.

B Hammei ctpane mperMyIeCTBEHHOE Pa3BUTUE MOMYUUIIN BhIMTAPHBIE MHOTOKOPITYCHBIE
(BM) u anmunabaraeie MHOTOCTyIeHYaThie (AM) muctmsiuonnbsie OY. Tlocnennue xopoiio
BIMUCHIBAIOTCS B cxeMy TerIoBbIX (TOC) u atomHbIx snekrpocTaniuii (ADC) (Asixuo, 1974;
CrepmaHn u ap., 1968). KomOnHMpoBaHHOE TPOU3BOJCTBO BOJBI, 3JCKTPOIHEPTHH H TEIUIA Ha
muoroneneBbix TOC m ADC cymectBeHHo ymydmaroT ux TOII. OcobenHo Oomblme



MEePCIEKTUBBI OTKPHIBAIOTCS TIPHU MCTIOIB30BAaHUN aTOMHOM SHEPTHH JJISI ONIPECHEHUS BOJIBI, 1
yeM OOIbIIe MOIIHOCTh M MPOU3BOJUTENHLHOCTh aTOMHOW s3nekTpocTaHimn (ABDC), tem
BBIIIE €€ SKOHOMUYHOCTh U HUXKE CTOMMOCTh onpecHeHHOU Boabl (Kopsikun, Jlorunos, 1966;
Crepman u ap., 1968; Uypun, Knstuko, 1968).

Meton onpecHeHus BOJbl 3eKTpoauann3oM (D]1) momydus1 y HaC MEHbIIEE pa3BUTHE,
yem puctwisinus (). Paspaboran psin nmpoektoB DJ1 yCTaHOBOK MPOU3BOIUTENIBHOCTHIO OT
720 mo 11 520 m*/cyT, HEKOTOpbIE U3 HHUX YK€ MOCTPOCHBI M YCHEIIHO AeHCTBYIOT. J[is
00006mienust u onpeneneHust TOIl onpecHeHUsT BOABI AIEKTPOIUATN30M HAMH HCIIOJIb30BaHbI
BCe uMeromuecs (akTU4YecKue NaHHble AelcTByrommx onpecHurenei (I'pedentok, 1976;
ManunoBckuii, 1972; Hukutun u np., 1978; IummsaaukoB u ap., 1972) u pacuerHsbie
JAHHbIE  IPOEKTHUPYEMBIX  YCTAHOBOK.  OTH  JaHHbIE  OJKCTPANOJUPOBAHBI 10
npousBoguTenbHOCTH 100 ThIC. M3/CYT.

Meton omnpecHeHuss Boabl oOpatHbIM ocMocoMm (OO), wnu rHnepPrIbTpaIUei,
HECMOTpPsI Ha CBOM mepcnekTuBbl, B CoBeTckoM Cor03€ HAXOIMUTCS €lIe B HAYaJIbHOM CTaauu
pa3BuTHs. B cTpaHe mocTpoeHa M JEHCTBYET YCTaHOBKA MPOU3BOAUTENBHOCTHIO 10 M3/CyT.
B HenaBHO omyOnmkoBaHHOW padoTe («OO0paboTka BOABL..», 1978) mpuBOIATCS HETOJIHBIE
[IOKa3aTeNu (TONBKO ce0ecTOMMOCTb) I E: OIPECHUTENIBHBIX YCTaHOBOK
MPOU3BOIUTENHHOCTHIO 114 M*/cyT 1 opueHTHpOoBOYHbIE AaHHbIe 11 1000 M3/cyT.

B HekoTopeix paboTax MOPOM3BOAMINCH MPUKUIOYHBIE TEXHUKO-IKOHOMHYECKHE
COITOCTAaBJICHUA TpaILI/II_II/IOHHBIX CHOCO6OB BOOJOIIOATOTOBKH HaA T3C 1 OYHUCTKU CTOYHBIX BOJ
METOJOM OOpaTHOro ocMoca B jAuamazoHe mpousBoauTenbHocTerd 2400—3000 m3/cyT.
Cepbe3HbIX  NPOEKTHBIX  MPOPA0OTOK M TEXHHUKO-3KOHOMHYECKOTO  OOOCHOBaHUS
00paTHOOCMOTHYECKOW TEXHUKHU ONPECHEHHUS BOIBI HA OOJIBbIIME MOIIHOCTH B HAIIEH CTpaHe
HE UMeeTCs.

O060011eHHbIC TEXHUKO-9KOHOMHUYECKHE II0Ka3aTeNx OTEYECTBEHHBIX
JUCTWUISIIUOHHBIX U 3JIEKTPOAUAIN3HBIX OMPECHUTENEH B TUana3oHe NpOU3BOAUTEIbHOCTEN
or 1 go 1000 TeIc. M*/cyT mTOKa3zaHbl Ha rpaduke «MarepualbHble W JHEPreTUYECKUE
3aTpaThl...» U OCPEIHEHHbIE JaHHbIE, CHATHIE ¢ rpaduKa, mpeacrasieHs! B Ta0n. 11—12. Jlns
XapaKTePUCTHKU KaMHUTaJIbHBIX 3aTpaT Ha OMNPECHEHHE B OTIUYHME OT YAENbHBIX BEIUYMH,
BBIUUCIIIEMBIX 10  (opmyne (4), eme ompeaeisuiach CpaBHHUTENbHAs  BEIWYHHA
KamUTAJIOBIOXKEeHUH (py0O/(M3/CyT)), paBHas YacTHOMY OT [I€JCHHUS IIOJTHOW CTOMMOCTH
OIPECHUTENISI HA €r0 HOMHMHAJIBHYIO IPOU3BOAUTENBHOCTE Q. M3 MpUBEAEHHBIX MaTepHaloB
CJeyeT, YTO Ha OTCUYECTBEHHBIX OMPECHUTEISIX MOMIHOCTRI0 100 ThIC. M3/CyT KamuTaabHbIE
3aTpaThl HOYTH PAaBHBI, a MIPUBEJCHHbIC 3aTPAThl HA AUCTWIIIMOHHBIX B 1,73 pa3a Goblie,
yeM npu DJ[. DT0 0OBSICHIETCS TEM, YTO MPH TUCTUIULIIUS PacXOMyeTcs Topa3ao OoJibiie
sHepruu. JlefcTBUTENBHO, MOYTH K PaBHBIM 3aTpaTaM 3JEKTPOIHEPTHH B 00OUX METONax B
JUCTHUISIIK TOOABISETCS TOBOJIBHO OO0JIBIIIOE KOJIMYECTBO TEIJIOBOM IHEPIHH.

Taonuma 11

OcpeaHeHHbIe JKOHOMHUYECKHE U JHEPreTHYecKHe MoKa3aTe i ONpecHeHUus1 BOJAbI
MeToaoM auctuiisunu B CCCP (BM+AM)

[Tpon3BOAUTENBHOCTD OMPECHUTENS, THIC. M?/CYT
Buner 3atpar

4 20 100 400 600 1000

CebecTonmocts, pyo/m? 0,69 | 0,51 | 0,33 | 0,22 | 0,20 | 0,19




Kanuranosnoxenus, pyo/(m*/cyt) | 460 | 225 145 124 122 120
[IpuBenennrie, 3aTpaThl, pyo/m? 0,88 | 0,60 | 0,38 | 0,27 | 0,25 | 0,24
3arpatsl Temuia, ['kan/m? 0,158 | 0,095 | 0,067 | 0,055 | 0,052 | 0,050
Pacxon anexkrposnepruu, kBru/m* | 4,35 | 3,10 | 2,26 | 1,77 | 1,70 | 1,60

B pe3synbrate 00paboOTKM M 00OOIIECHHS MaTepUanoB MO HEKOTOPHIM JEHCTBYIOIIUM
ONPECHUTENIIM ONpEJENIeHa CTPYKTypa KanMUTaJdbHBIX M OSKCIUTyaTallUOHHBIX 3aTpaT Ha
ONPECHEHUE METOJaMH JUCTWUIALUH U 3JIEKTpoAnanu3a. B cTpykType KanmuTanbHBIX 3aTpat
cBbllie TOJOBUHBI (56 U 60%) KanuTaJOBIOKEHUM NPUXOAUTCS HA ONPECHUTEIbHbBIE
arperathl, a Ha NPEINOATOTOBKY MCXOIHOM Boabl — 4 u 10%. Cnenyromas mo BeIUYHMHE
JIOJIs Kar3arpar majaeT Ha cTpoiMoHTakHble paboTel — 30 u 20%. 3aTpaThl Ha BHEIIHUE U
BHYTpPEHHUE TPYOONPOBO/IbI, MIEKTPOOOOPYI0BAHNE, KOHTPOJIBHO-U3MEPUTENbHBIE TPUOOPHI
(KHUII) u aBromaTtuky B 060ux Meroaax paBHbl 10%.

Tadonuma 12

OcpeHeHHbIE JKOHOMHYECKHE U YJHepPreTHYecKHe MoKa3aTe/u OnpecHeHus
COJIOHOBATBIX BOJ djeKkTpoauaaniom B CCCP

TIpON3BOIUTETLHOCTD ONIPECHUTEIIS, THIC. M%/CyT
Buner 3arpar

4 20 40 100

CebecTouMocTb, pyo/m? 0,23 0,19 0,18 0,16
Kanuranosnoxxenus, pyo/(m*/cyT) 165 150 145 140

[IpuBeneHHbIC 3aTpaThl, pyo/™m> 0,29 0,25 0,23 0,21

Pacxon anekrposneprun®, kBru/m® | 2,25 1,70 1,65 1,60

* TombKO Ha MPOLIECC ONPECHEHHS BOIBI.

B cTpykType rogoBbixX M3AEpKEK MPOU3BOJCTBA BOABI OTUHCICHHUS HA aMOPTHU3ALUI0 U
peMoHT nexat B npeaenax 33 u 35%. 3apruiata ¢ HaYUCIEHUAMU He3HauuTenbHa Ha JIOY
(4%), HO mocturaet naroit yactu (20%) croumoctu BoAsl B DJ1Y. TormnuBHas cocTaBisioas
O0COOCHHO BeJHMKa B TUCTHUJUIAIIMOHHBIX mporeccax—61%, a B DJ1—15%. Ha xumpearenrs,
MaTepHuaibl U npoune pacxonsl npuxoautcs 2 u 10%, a npu D/] eme noBoabHO OosblIMe
sarpatel  (20%) wHa 3ameny MemOpan. B oredectBennbix JJIOY  asHeprermueckas
COCTaBJISIOIIAsl MEHbINIE M3-32 OOJBIIUX pacxoJoB Ha oOciyxkuBaHue (20%), Toraa kak 3a
pyOeXOM TEXHOJOTHYECKUH TMpOLEcC aBTOMATH3UPOBAaH M pacxojbl Ha OOCITy)XKMBaHUE
menbIe (13%), a 1o CTOMMOCTH SHEPTUU TOpa3ao Beiie — 38%.

3a py0OexoM myOJIMKYIOTCS BCEBO3MOXKHBIC CBEICHUS TEXHUYECKOTO M IKOHOMHYECKOTO
Xapakrepa O ICHUCTBYIOIIMX M IPOCKTUPYEMBIX OINPECHUTENAX, UMEIOTCS CIICLHUAIbHbIE
TEXHUKO-I)KOHOMHYECKHAE TMPOPAOOTKH IO OICHKE TEXHHYECKUX W IKOHOMHYECKHX
HOKa3aTeJ’IefI OHpeCHCHI/ISI BOJbI pa3HBIMI/I METOAaMHM, BbIIIOJJHCHHBIC IIO KOHTpaKTaM
VmpaBnenus conensix Box CHIA  Office of Saline Water— OSW, nHenaBHO
npeoOpaszoBanHoe B Office of Water Research and Technology — OWRT c¢ ynuBepcureramu
u ¢upmamu (Blesing, Walker, 1972; Clark, 1970; Channabasappa, 1975, 1976; «Colorado



River...», 1973, u ap.), a TakKe CaMOCTOSITEIbHBIC WCCICIOBAHUS OTIACIBHBIX YUCHBIX
(Beushausen et al, 1971; Kurtz et al, 1972; Pugh, Tanner, 1973).

Cobpannbie 1 00paboTaHHBIC 3apyOCIKHBIC JaAHHBIE TI0 3KOHOMUKE ONPECHEHUS B IICHAX
1967—1971 rr. npeacTasieHsl Ha Tpaduke «3aBUCUMOCTh CTOMMOCTH ONPECHEHUS BOJIBI HA
3apyOeKHBIX...», @ OCpeJIHEHHbIe IU(POBbIE MoKa3aTeau cBeleHbl B Tabia. 13. Ha rpaduke
MOKa3aHO W3MEHEHHE CTOMMOCTH ONPECHEHHUS Ha YCTAHOBKAX PA3HbIX THIIOB: C U3MEHEHUEM
arperaTHOr0 COCTOSTHUSL BOJABI (IUCTWILISIUS W KpUCTaJuM3alus, kpusble 1—4) u 6e3
U3MEHEHUs (DJICKTPOIUATN3 U 00paTHBIM ocMOC, KpuBbie 5—O6). Ha rpaduke BUaHO, 9TO IS
OTIPECHEHMSI COJIOHOBATBIX BOJ (C CoJecoAepKaHueM M0 5 1/1) MeMOpaHHbBIE MPOIECCHI
(3mexTpoauanu3 U ocMoc) 0osee 3KOHOMHUYHBI (KpUBbIE 5—6), 4eM METOJbl C U3MEHEHUEM
arperaTHOTro COCTOSIHUS Boabl (kpuBble 1—4). Ha pucyHKe mTpuBEIEHBI MaHHBIC IS
COBPEMEHHOM TEXHOJIOTUU TPU CPOKE CIIy>KObl MeMOpan 2 u 1 rog (COOTBETCTBEHHO ISt
nuanu3a u ocMoca). Ecim B Oynymieit mpoeKTUpyeMoi TEXHOJOTHH CPOK CITyKObl MeMOpaH
COCTaBUT 5 W 3 roja, TO CTOMMOCTb ONPECHEHHS MEMOpPAHHBIMH METOJaMHU MOXET OBITh
cHamxkeHa Ha 30—40%. Iloka3zarenu CTOMMOCTH OINPECHEHHS MOPCKHX BOJ M COJIEHBIX
KOHTHHEHTAJIbHBIX MEMOpPaHHBIMH METOJaMHU MPEBOCXOMAT IOKa3aTeld CTOMMOCTHU
OIPECHEHUS TEIIOBBIMU MeToiaMu (KpuBble 1—4). MemOpaHHasi TEXHOJIOTUS JUIsl TOM LIeTIu
elie HelocTaTOYHO 3(p(PeKTUBHA U yCTyNaeT B 3KOHOMUKE JUCTUIUISIIMOHHBIM METOIaM.

3aBUCHMOCTb YJIEJIbHBIX 3HAYEHUW KalUTaJIbHBIX W DSHEPreTUUYECKUX 3aTpar Ha
OIPECHEHHUE BOJBI TEMH K€ METOJaMH B JIMAINIa30He MPOU3BOUTENBHOCTEH oT 100 M3/cyT o
1,0 M*/cyr mokazana Ha rpaduke «V3MeHeHHE YIENbHBIX JKOHOMHUYECKUX U
PHEpPreTUYecKuX...». M3 rpadguka BUIHO, 4TO HA OMPECHUTENAX MPOU3BOAUTENbHOCTHIO 100
ThIC. M*/CyT KamuTajoBloxkeHus B 2,0—2.,5 paza Oomnplle Ha AUCTUUIALIMIO, 4Ye€M Ha
MeMOpaHHbIE METObI, @ CTOUMOCTh OTNPECHEHHUs Ipu 3ToM B 1,5 pasza nopoxe, W JUIIb IpU
YBEITUYCHUU MOIIIHOCTH onpecHutenei 10 1,0 MiH. M?/CyT OHa CpaBHHBAETCS TTO CTOUMOCTH C
MeMOpaHHOM TEXHOJIOTHEH.

CTpyKTypy KamUTaJbHBIX M OJKCIUTyaTal[MOHHBIX 3aTpaT MOXHO OXapaKTepU30BaTh
CIEIYIOIMIMMHU OCPEIHEHHBIMH JaHHbIMH. Ha JHCTHIUISALUMOHHBIX M 3JIEKTPOIUATH3HBIX
ycTaHoBKax 57 u 61% KanuTagoBIIOKEHUH NPUXOAUTCS HAa ONPECHUTEIbHBIE arperaTsl, a
MPEANOArOTOBKA UCXOIHOM BOIbI cocTaBisieT 8 U 13%. B 00paTHOOCMOTHYECKHUX yCTaHOBKAX
NPEINOAr0TOBKA UMEET OoJiee BaXKHOE 3HAUCHUE, IOITOMY 3aTpaThl HA STOT y3eJ] IOCTUTAIOT
31%, a oOmue 3aTpaThl Ha OMPECHUTENBHYIO YacTb M MPEANOATOTOBKY COCTaBISIIOT 71%.
Jlonst 3aTpat Ha BHEIIHUE U BHYTPEHHUE KOMMYHHUKAIIUU, SJIEKTPOOOOPYI0BaHUE, TPUOOPHI U
aBromatuky B [, 31 u OO cootBeTrcTBeHHO paBHbI 21, 18 u 15%. KanutaneHble 3aTpaThbl Ha
MOKYTIKY 3€MJIH, IPOEKTUPOBAHKUE U HA JIPYTHUE PACXOJIbI HCUUCISIFOTCS COOTBETCTBEHHO 14, 8
u 14%.

B cTpyKkType rofoBbIX U3AEpKEK OTUUCICHUS HA aMOPTU3ALIMIO B OOIIKX pacxojax Mmpu
1, 91 u OO paBHBI cooTBeTCTBEHHO 31, 29 1 25%. OTunciaeHuss Ha pEMOHT yYHUTBHIBAKOTCS
BMECTE C OOCITYyXHBAaHHEM M COCTABJSIFOT cOoOTBeTcTBeHHO 16, 13 m 10%. TormnmBHas
cocTaplsifolas HauOollee BelMKa B AUCTWUIALMOHHBIX TMpoueccax — 47%, 3aTteM uOeT
anekTpoanann3 — 38 u MeHee Bcero npu oopatHom ocmoce — 11%, HO 3aT0 B mocieaHeM
BEJIMKH PacXo/ibl Ha peareHThl U MaTepuasibl — 34%, KOTOpBIE B IEPBBIX JABYX paBHBI 4 U 8%.
Jns MeMOpaHHBIX METOJIOB NMPUBOJAATCS PacXolbl Ha yAaJeHHe paccosia (UCIapeHHue WM
3aKauKy B CKBa)XHHbBI), KOTOpPbIE COCTABIAIOT OT 2 10 5% Bcelt croumoctu Bonbl. [Ipoune
pacxo/ibl I BCEX METO0B OILIEHUBAIOTCS COOTBETCTBEHHO 2, 3 1 4%.

HyxHo 3ameruTh, 4YTO mNpuBEeACHHBbIE B Tabn. 13 mokaszaTenu, a Takke CTPYKTypa
KalUTaldbHBIX 3aTpaT U SKCIUTYyaTallMOHHBIX PAcXO0/0B OINpeeNieHbI elle 10 pa3pa3uBLIETOCs



Ha 3anaje B 1973 r. sHEPreTUYECKOro Kpu3uca, UCKyCCTBEHHO CO3JaHHOTO MOHOMOJIUSIMHU,
Korga CTOMMOCTb OCHOBHOT'O TOIIJINBA — He(l)TI/I — 61:1.]13 IIOBLIIIIEHA B 4 pasa.

Taonuma 13

3HavyeHus YACJbHBIX MATCPUAJIBHBIX H JHEPI€eTHYECCKUX 3aTPAT HA OIIPECHEHUE BOAbI
YCTaHOBKaMHu pa3l—[0i7[ MOIIHOCTH M PA3HOI'0 THUIIA

(10 3apyOEKHBIM TaHHBIM)

TTpOH3BOAUTENBHOCT, ThIC. MY/CYT
MeToIb! ONPeCHEH S BOJbL
4 20 100 400 600 1000

I. Kanuranosnoxxenus, A01./(M*/cyT)
Juctrsanus AM 510 350 | 270 230 220 215
BM 460 320 | 260 220 210 205
[TK 400 300 | 250 — — —
3aMoOpakMBaHUE 290 230 | 195 — — —
DnekTpoauanus * 230 149 120 95 92 88
OO6patHbIif ocmoc * 162 122 | 100 88 83 78

II. CtouMoOcCTE BOIBL, IEHTEL/M?
Juctrisiius (B CpeTHEM ) 45 27 15 10 9 7
3aMopakMBaHUE 32 18 10 — — —
DnekTpoauanus * 16 14 12 10 9 9
OO6patHbIif ocmoc * 13 11 9 8 7 7

1. Pacxox sueprum, kBr-u/m?
DnekTpoauanus * 2,65 245 | 2,35 2,15 2,12 2.10
OOpatHsIif ocmoc * 1,95 1,65 | 1,52 1,48 1,46 1,44
3amMopaKuBaHue 8,90 8,00 | 7,60 — — —
Juctrmsaus (B cpenaem AM+BM) | 2,52 2,27 | 2,10 1,82 1,76 1,73
Pacxon remna, ['kan/m? 0,062 O’g > 0,055 | 0,052 | 0,051 | 0,050

* OnpecHeHHe COJIOHOBAThIX BOJ MUHEpanu3anuei 5 r/i.

JT0, €CTECTBEHHO, OTPA3UIOCh U HA CTOMMOCTH BCEX BUAOB MPOMBINIICHHBIX U3ICITHH,
B TOM 4YHUCJI€ M Ha CTOMMOCTH OIPECHUTEIBHBIX YCTAHOBOK, KOTOpPHIE COOTBETCTBEHHO
B3a0pokanu (Johnson, 1976). B tabn. 14 npencraBiieHbl JaHHBIE, KOTOPBIE CBUACTEIbCTBYIOT
00 unpnsuu u pocte 1eH Ha 3anane. Tak, B 1975—1976 rr. kan3atpatsl Ha OY BcexX TUIIOB
B CpeHeM yBenuumiuch B 2,0—2,4 pa3a, a CTOUMOCTb ONPECHEHMSI BOABI B OCHOBHOM M3-3a



B3JIOpOKaHMS PHEPIUU Bo3pocia B 1,9—2.5 pa3a mo CpaBHEHUIO C MPEKHUMH IIEHAMH 10
1971 r.

Tabnuma 14

TengeHuus pocta 3a py0e:koM KANUTAJbHBIX H IKCIIYaTAMOHHBIX 3aTPaT HA
ONpecHeHNe BOAbI Pa3HBIMHM METOAAMH HA YCTAHOBKAX POM3BOANTEIBHOCTbIO 4—22
TBIC. M?/CyT

VY ienpHble KanuTalbHbIE U Hucrun- 3amopa- OO6partHbIit DnexTpo-
3KCHHyaTaHHOHHBIe 3anaTbI JIAOUA JXHUBAHUC 0OCMOC JAUaan3
?;I;Hepanmaunﬂ HWCXOIHOM BOJEHI, 35.0 35,0 5.0 35.0 5.0
Kamsarpatsr, gomi. (m*/cyT)
B npexxHux 1mexnax 510 220 125 330 150
B nenax 1975—1976 rr. 1200 450 280 800 350
Poct B cpeanem, % 235 204 233 242 224
CTOMMOCTE BOMBI, IICHTHI/M>
34— 29—
B npexxHux nexHax 47 33 10—12 34—37 11—15
71— 58—
B nenax na 1975—1976 rr. 25 71—74 | 17—47
92 70
Poct B cpennem, % 192 206 227 204 246

DKOHOMHYHOCTh OMPECHUTEIBHBIX MPOIIECCOB BO MHOTOM 3aBUCHUT OT pacxoja YHEPIUU.
[lo wMmepe yBenuueHUs NPOU3BOAUTEIBLHOCTH ONPECHUTENS J0JI1 aMOpPTU3ALMU U
o0CIy>KUBaHUST B CTOMMOCTH BOJABI yMEHbBILNAETCS, a TOIUIMBHAs COCTaBJISAIOLIAs
YBEJIMUYUBAETCS, TAK KaK yAEJIbHBIE 3aTPaThl SHEPIHH C MOBBIIIEHUEM MOLIHOCTH YCTaHOBKU
MOHIKAIOTCSA MEAJIEHHO. JTO 00CTOSITENLCTBO UMEET 0C000 Ba)KHOE 3HAUEHUE JIJISI KPYITHBIX
U CcBepxXMOIMHBIX omnpecHureneit (cBeime 100 ThIC. MP/cyT). IlosTOMYy BakHO 3HATh
JOCTUTHYTBHIM YpOBEHb (DaKTHMUECKHUX 3aTpaT SHEPruU Ha OINpPECHEHHWE BOJABI B PEAbHBIX
YCTaHOBKaxX A, MO CpPaBHEHUIO C TEOPETHUYECKMM MHUHHUMYMOM pacxoia JHEpPrusi A,,.
CremneHp TEPMOJMHAMHYECKOI'O COBEPILEHCTBA OINPECHUTENIBHBIX YCTAHOBOK OIPEAEIsAeTCs
o popmyme (%):
0= 1002

A

MuHnumManbHass pabota cenaparuu A,,, 3aBUCUT OT TEMIEPaTyphl UCTOYHHUKA COJIEHOM
BOJIBI M KOHIIEHTpPALIUU coJIel U Hell. B umeanbHOM ciyyae, KOTrJa KOHIEHTpAIUs pacTBopa
MOCTOSIHHA, A, COOTBETCTBYET MOJy4eHHUIO | M*> mpecHON BOABI U3 OECKOHEYHO OOJIBIIOTO
obbeMa BOJBI TIpU OeckoHedHO Oonbiiol npokauke Boabl (Komomuu, 1977; «OnpecHeHune
COJIEHBIX...», 1963). B AeMCTBUTEIBPHOCTH HMMEET MECTO YBEIMUYEHHUE COJIECOACPHKAHUS
pacTBopa MO Mepe H3BICUYECHHS NPECHON BOJBI M3 KOHEUHOro oObema, M paboTa Ha
pazzeneHue mpu 3ToMm yBenuuuBaercd. Tak, b. @. lomx u A. M. Dmaii («OnpecHeHue
COJICHBIX...», 1963) MHHUMABHYIO padoTy AU PEPSHINPOBAHHOTO PA3ACICHUS B UICATEHOM
00paTuMOM Tpoliecce onpeAensioT ypasuenuem (M/x/m?):



n,

AMMH = _RTO D lIl a dl’l 5

J

n,

r7ie N, ¥ N, — HayaJdbHOE W KOHEYHOE YMCIIO MOJICH pacTBOpa; a — aKTUBHOCTH BOJbI;
R — razoBas nocrosinnas, [[x/K-momns; T, — Temneparypa coneHoit Boasl, K.

B 1abn. 15 mys MOpCKO# M COTOHOBATBIX BOJI MpH KOA(D(DHUIIMEHTE U3BICUCHHS TPECHOM
Boabsl 0,5 m Temmneparype pactBopa 298° K mnpuBeneHsl 3HaueHus A,,, TaMm ke naroTcs
3HaueHus A, IS pa3auyuHbIX NporeccoB. M3 Tabiuibl BUJHO, UTO UMEETCS OOJBIION pe3epB
JUISL COBEPILIEHCTBOBAHUS OINPECHUTEIbHOW TEXHHMKH. TepMOJUHAMHYECKOE COBEPIIEHCTBO
MPOIIECCOB OMPECHEHUs COJIOHOBATHIX W MOPCKHX BOJ OOpaTHBIM OCMOCOM OIIEHUBAETCS
co0oTBeTCTBEHHO B 48 u 20%, 3nexrponnanuzoM — B 32 u 14%, 3amopaxuBanuem — B 10 u
11% u nuctusiiueit — B 3 u 4%.

Taonuma 15

3aTparbl JHepruM A, Ha ONPeCHEeHHe BOABI PAa3HBIMH METOJAAMH Ha 3apy0e:KHbIX
YCTAHOBKAX NMPOU3BOAUTENILHOCTHIO 4—20 ThIC. M*/cyT, KBT-u/M? (Kos1001MH, 1977)

OO0partHbIii|Inekrpo-| 3amopa-| Juctui-

Boxoncroumm As ocMoc | auanu3 pruBaHuesms (AM)
Mopckast Boga 1,109 | 6,55 | 7,90 | 10,2 | 27,8%*
CononoBaras Boja 0,795 | 1,65 2,45 8,0 26,1*

TonnuBHas cocTaBasIONIas

CTOMMOCTH BOJIbI, % - 11 38 43 47,0

* BOIILIJ.IyIO YJacCTb COCTABJIACT TCIJIOBAA SHECPTIHUA

XOTs TEPMOIMHAMUYECKOE COBEPIICHCTBO AUCTHIUIAIMOHHBIX ONPECHUTENICH ere
HEBEJIHMKO U 3aTPaThl DHEPTHH CaMble OOJIbIINE, HO UMEHHO 3TOT METO/I MOy HanOoIbIee
pa3BUTHE Kak 3a pyOekoM, TaK W B HamIeld CTpaHe Oyiarojmaps MPOCTOTE YIPaBICHUS
TEXHOJOTHYECKHUM MPOIIECCOM U BO3MOXKHOCTH HCIOJIb30BAHUS MPEUMYIIECTBEHHO TETJIOBON
SHEPTUU, KOTOPAsI 3HAYUTEIHHO JEIICBIIC IEKTPUUECKOM.

HO)]C‘-IeT MATCPHAJBHBIX U JHEPTCTUYCCKHUX 3aTpaT HA IIPOU3BOJACTBO
KyﬁoKHJIOMeTpa OﬂpeCHeHHOﬁ BOJbI

YroObl OLIEHUTH MEPCIEKTHUBBI OMPECHEHHSI BOJIBI B OOJIBIIMX MacmTadax, He0OX0AUMO
OIPENIeIUTh MaTepHAIbHBIE U SHEPIeTUUECKUE 3aTpaThl HA MPOU3BOACTBO 1 KM? BOABI, UTOOBI
MOYKHO OBUIO CPAaBHHUTb 3TH MOKA3aTeNU C IPYTUMHU crioco0aMu BoJocHaOXkeHus. Beie HamMu
IIOJICUUTAHbI YEIbHbIE, SKOHOMUYECKHE NTOKA3aTEIH, OTHECEHHbIE K 1 M OIIpeCHEHHOH BOJbI
(cebecToMMOCTb, KamWTaJbHBIE M TPUBEACHHBIC 3aTpaThl), M pPacXOJ DJHEPIUU Ha
OTIPECHUTEIIAX MOITHOCTHIO OT 4 ThIC. 10 1,0 MH. M3/cyT. UTOOBI BEIpaOOTATh KyOOKHIOMETP
BOJIbl Ha OMPECHUTENSIX YKa3aHHOW MPOMU3BOJUTEIBHOCTH, HEOOXOJUMO ONPEIETUTh YHUCIIO
YCTaHOBOK, CIIOCOOHBIX 3a TOJ MpPOM3BECTH | KM®> BOXBI TpPU TNPHHITOM KOXPPHUIHEHTE
skcrutyatanuu 0,9. Jlanee 11 Kaxa0ro B3sSTOro Kjlacca MPOU3BOJUTEILHOCTH ONPECHUTENEH



BBIYHCIIUINCH TpeOyeMble MaTepHalbHbIC U SHEPTeTUYECKUE 3aTPaThl Ha MPOU3BOJACTBO 1 KM?
BOJbl. MOIIHOCT OTeYecTBeHHBIX O/ ompecHurenei, Kak U paHee, OTrpaHHUYECHA
npousBoauTenbHOCTRIO 100 THIC. M*/cyT. [To OO pacdeTsl HE MPOU3BOIWINCH BOOOIIE M3-32
OTCYTCTBHUSI HCXOJHBIX JaHHBIX, HECMOTPSI HA HECOMHEHHBIE MIPEUMYIIECTBA U TIEPCIICKTHBBI
JAHHOTO METOJA.

TaOnuma 16

Heo0xoaumbie B CCCP 3xoHOMHYECKHE H JHEPreTHYeCKHe 3aTPAThl HA POU3BOACTBO
1 km* onpecHeHHOH BOJAbI HA YCTAHOBKAX PA3HOI'0 THUIIA M MPOU3BOAUTEIbHOCTH

TBIC. M*/CYT
[TIpon3BOaUTENBHOCTD, =
M3/c
MCTO[[])I OIIPECHCHUS U BUBI 3aTpaT

4 20 100 400 600 1000

0,046 0,231 1,157 4,63 6,944 | 11,574

Yucno onpecHUTENEH, IIT. 757,6 | 151,5 | 30,3 | 7,58 | 5,05 | 3,03
Huctumsaaus (AM, BM)

DKCIUTyaTallMOHHBIE PACXO/Ibl, MITH. 690 510 330 | 220 | 200 130

pyo.
Kanuranosnosxxenusi, MitH. pyo. 1 490 730 388 | 221 200 188
[IpuBenenHble 3aTpaThl, MJIH. PyO. 876 601 378 | 248 | 225 203

HOTpe6Ha$[ QJICKTPpHUYCCKAA MOIIHOCTD,

MBT 496,6 | 353,9 | 258,0 | 202,0 | 194,0 | 182,6

[ToTpeOHAast MOIITHOCTh UCTOYHHKOB
teria, ['kan/4a

Pacxon temna, MutH. TYyT 22,57 | 13,57 | 957 | 7,86 | 743 | 7,14

18036 | 10844 | 7648 | 6278 | 5936 | 5708

DIEeKTpoANaIN3

3KCHJ’IyaTaHI/IOHHBIe pacxoabl, MJIH.

230 190 160 — — —

pyo.
Kamnuranosnosxenusi, MitH. pyo. 500 455 425 — — —
[IpuBenenHble 3aTpaThl, MJIH. PYO. 292 247 213 — — —

HOTpe6Ha$[ QJICKTPpHUYCCKAA MOIIHOCTD,

MBT 256,8 | 194,0 | 182,6 | — — _

B 1abn. 16 mpencrtaBieHbl WTOTOBBIE IMOKA3aTEId MAaTEPUATBHBIX U JYHEPrETHUYECKUX
3arpatr B CCCP Ha npou3BoactBo 1 kM? onpecHeHHOH BOABI MeTofaamMu AucTwuisanun (/1) u
anektpoananuza (31). B mepBoM cinyuae MuHepanuszauusi nponaykrta pasHa 0,05 r/m, Bo
BTOpoM — 0,51/71. Ha oOTe4YecTBEHHBIX ONMPECHUTENSIX MPOM3BOAUTENBHOCTRIO 100
THIC. M*>/CYT KANUTAJIOBIOKECHHSI TOYTH OJMHAKOBBI, a TPUBEJCHHBIC 3aTpaThl Ha
TUCTHJUTSIIIMOHHBIX — B 1,73 pa3a Oosnbliie, 4eM Ha 3JEKTPOJUAIU3HBIX YCTAaHOBKAX.

D10 OOBSCHAETCS TEM, YTO NPU AUCTWUIALMU PACXOAyeTCs 3HAUYUTENIBHO OOoJble
sHepruu. Tak, Ha TPOU3BOACTBO 1 KM? BOJIbI HA ONPECHUTENAX PABHON NPOU3BOAUTEIBHOCTH



MetogoM [ HyxHo 258,0 MBT sniekTpuyeckoil MomHoCTH U 9,57 MiH. TyT, a nipu O —
mumb  182,6 MBT snexkTpuyeckoil mMourHocTd (TOJIbKO Ha omnpecHenue). [Ipenmyrectsa
AJIEKTPOIMAIN3a BO3PACTAIOT eIle OO0JIbIIe Ha MAJIBIX ONMPECHUTENAX MOITHOCTRIO 4000 M3/cyT,
I/Ie pacyeTHBIE 3aTpaThl MEHbBIE B TPHU pPa3a, MOTPEOHOCTH B TE€HEPHUPYIOIICH MOITHOCTH
HIDKE B JIBa pasa.

OrnpecHenre B 060X MacmTabax TpeOyeT U OTPOMHOTO Pacxojia TOILIUBA, TTIOITOMY
JUISL TIPOMBIIINIEHHOTO OINPECHEHHUS HYKHBI JCIIEBble HCTOYHMKH DJHEPruu. TakuMmu
HMCTOYHUKAMHU HEPTUU MOTYT OBITh aTOMHBIE 3JeKTpocTaHIuu (ADC), ¢ KOTOPBIMU XOPOIIO
arperaTHpyoTcs JUCTULUIAIMOHHBIE onpecHuTenu (Kopskun, Jlornnos, 1966; Crepman u np.,
1968; UYypun, Kisuko, 1965). OcobGeHHO BBIFOJHO KOMOMHUPOBAHHOE MPOU3BOICTBO
AJICKTPOPHEPTUU M TPECHOM BOJBI HA aTOMHBIX BojodJjiekTpocTaHiusax (ABOC) wmum
KOMOWHHUPOBAHHOE IMPOU3BOJICTBO AJIEKTPOIHEPIUHU, NMPECHOM BOJABI M Telja Ha aTOMHBIX
BogoremtoneHTpanax (ABTOIIl). B mameit crpane ¢ 1973 r. meiictByer llleBueHKOBCKAs
ABDC mnpous3BoauTEnbHOCThIO 1O Bojxe 120 ThIC. M3/CyT M BBINIOJHEHBI INPOEKTHBIC
popaboOTKu 0oJiee KPYIHBIX YCTaHOBOK il Npyrux paiioHoB ctpanbl (Kombraes, 1970;
Uypun, Kissuko, 1965; Conosses, 1967).

Taonupma 17

Heo0xoaumbie MaTepuaibHbIEe JHEPreTHYECKUE 3aTPAThI HA NPOU3BOACTBO 1 kM3
ONIPEeCHEHHOI BOJbI HA YCTAHOBKAX PA3HOI0 THIIA U MPOU3BOIUTEILHOCTH (110
3apy0eKHBIM IaHHBIM)

TBIC. M*/CYT
[IpousBoguTensHOCTH, "

m3/c

Metoabl onpecHEHUs U BUABI 3aTPaT
4 20 100 400 600 1000

0,046 0,231 1,157 4,630 6,944 | 11,574

Yucno onpecHUTENEH, 1IT. 757,6 | 151,5| 30,3 | 7,58 | 5,05 | 3,03

Huctumsaaus (AM, BM)

Kamsatpatsl, MiaH. 10511. 1470 1 1016 | 802 | 682 | 652 | 636
CymMapHbIe pacxo/ibl, MJIH. JOJII. 450 270 150 100 90 70
MomiHocTs 3nekTpudeckas, MBT 287,7 | 259,1 | 239,7 | 207,8 | 200,9 | 197,5

[ToTpebHast MOIIHOCTH UCTOUHUKOB TETLIA, 7020 1 6678 | 6278 1 5993 | 5879 | 5765

['kan/qa

Pacxox TonnmBa, MiTH. TYT 8,78 | 835 | 7,86 | 7,50 | 7,35 | 7,22
DIIEKTPOAN A3

Kamnsatpatel, MiH. 10511. 697 | 450 | 364 | 288 | 278 | 267

CyMmMapHbIe pacxo/ibl, MJIH. A0 160 140 120 100 90 90

[TorpebHast anexTpuyecKas MOIHOCTb,

MBT 302,5 | 279,7 | 268,3 | 245,4 | 242,0 | 239,7

OOGpatHbIi 0OCMOC




Kanszarpatsl, MiH. 1011 490 370 303 265 252 238

CyMMapHble pacxo/bl, MJIH. A0 128 106 93 75 73 70

[TorpebHast snexTpuyecKas MOIHOCTb,

MBT 222,6 | 188,4 | 173,5 | 169,0 | 166,7 | 164,4

3a pyOexoM HMEIOTCS IOCTAaTOYHO MOJIPOOHBIE W JETalbHBIE JKOHOMHYECKHE H
TEXHUYECKHE JaHHBIE MO JEUCTBYIOIIMM WU IMPOECKTUPYEMBIM ONPECHUTEIBHBIM YCTaHOBKAaM
MPOMBILIUIEHHOTO TUIIA, YTO HAaM MO3BOJIMJIO JOCTATOYHO MOJIHO MPEACTABUTh TaKUE METO/IbI,
KaK JUCTWUIALNS, SJEKTPOANAIIN3 U oOpaTHBIM ocMoc. B Tabn. 17 mpencraBieHbl UTOTOBBIC
MOKa3aTeIM MaTepUANIbHBIX M YHEPreTUYECKUX 3aTpar, MEPEeCUYUTAHHBIX U OTHECEHHBIX K
1 kM? onpeCcHEHHOM BOJIbI, BBIITOJIHEHHBIX aHAJOTUYHO MOJCYETAM OT€UECTBEHHBIX TAHHBIX.

B 1abn. 13— moxkaszarenu st Tpex cnoco0oB  aucTwUAnuA.  Kak  BHIHO,
JUCTWUISLMOHHBIE aauabaTHble MHOrocTtyneHuyatble (AM) U BbIapHblEe MHOT'OKOPITYCHBIE
(BM) ompechutrenu umeroT ONM3KHE [OKa3aTeld, W OCPEJHEHHbIE JUIslI HUX JIaHHBIE
IIOJIOXKEHbI B OCHOBY IE€pecyeTa, pe3yJbTaTbl KOTOPOro W MpHUBOAATCS B Tadn. 17. B el
TaKKe UMEIOTCS JaHHbIE O MOTPEOHON IEKTPUUECKON MOIIHOCTH, a ISl JUCTUIUIALIUOHHBIX
OINIPECHUTEIIEN — MOIHOCTH MCTOYHUKOB TEIUIa M pacxo] TomiuBa. 13 cpaBHeHus cienyer,
YTO JUCTWUISALMS TpeOyeT OONbIIMX KalWTAJIOBIOKEHUH, BJI0OABOK K MOYTH pPaBHBIM
JIEKTPUUYECKUM MOIIHOCTSAM ellle 7—~8 MIIH. TyT Ha KX/l 1 KM> BOABIL.

OnpeCHeHne H BOIlOCHaﬁ)KeHHe C IOMOIIBIO JHEPTUH COJIHIA U BETPA

Bo MHOTHX IyCTBIHSAX MHUpa 3amachl MPECHBIX BOJ OTPAHUYCHHBI, 3 MUHEPAJIHN30BaHHBIC
BOJIbI MMEIOTCS BCIOAY M B JOCTaTOUYHOM KosuyecTBe (cM. rmasy 1). g BomocHaOxeHUS
paccesHHBIX Ha OOLIMPHBIX MPOCTPAHCTBAX MEJKUX MOTpeduteneil BoAbl (OTTOHHOE
KHUBOTHOBOJICTBO, CEMBH CKOTOBOJIOB WJIM HEOOJBIINE TOCEIICHUS) HY)XHBI ONPECHHUTEIH
HeOoJbIION npousBoauTenbHOCTH (5—25 M*/cyT). IlpensTcTBUeM LIMPOKOrO HMpPUMEHEHHUs
OTIpecHUTENIel, 0COOCHHO B pa3BuBarommxcs crpaHax mupa («Le dessalement...», 1965),
ABJISIETCA OTCYTCTBUE HHEPreTUYECKOil 0a3bl, TaKk KaK MECTHOE HACEJICHHE HE B COCTOSHUU
NOKYIIaTh COBPEMEHHBIE CHUJIOBBIE YCTAHOBKH M OCOOCHHO B3/I0PO’KABIIEE KHJKOE TOILIUBO.
[TosToMy pnsi paccpeOTOYEHHOTO OINPECHEHUS BOJBI IleJIecoo0pa3Hee HCIOIb30BATh
MECTHBIE SHEPTeTHUYECKHE PECYPCHI, TAKUE, KaK COJIHIIE, BETEP U re0TepMaIbHOE TEILIO.

Oco0eHHO OJIaronpHUsTHBI YCIOBHS JJIsl TPUMEHEHHS COJIHEYHOTO Teria B 0€3BOJHBIX
CyOTpONMYECKUX U TPONUYECKUX MYCTHIHAX. MOIIHOCTh COJHEYHOW paaualuy, Hajarolien
Ha | M? 3eMHO# MMOBEpXHOCTH Ha mUpoTe Amxabana, moyTH paBHa | kBT, U 3a rox moTok
terta gocruraer 7,8-10° Jx/m? (1,86 I'kan/m?). Hackonbko BeMKa MOITHOCTH TaJIarolnei
COJIHEYHOW pajMallii, MOXKHO CYAWUTh MO TakoMy mnpumepy. IIoTOK coiHedHoOH sHeprus B
nycteiHe Kapakymbl, mamarommii Toiapko Ha 1wiomans B S50 Teic. kM?  (3,9-10% k),
JIOCTaTO4Y€H, YTOOBl MOKPBITH BCE 3HEpreTHYecKue MoTpeOHocTH 4venoBedectBa B 1980 T.
(3,22:10* 1) («DHepreruka Mmupa», 1976).

[IpocTelmnii COTHEYHBIA ONMPECHUTEIb MAPHUKOBOTO THUIIA JABHO HM3BECTEH U YXKe
MPUMEHSETCA BO MHOTMX IOXHBIX cTpaHax. OJIHaKO ONpEeCHEHHas BOJAA BCE €Iie Joporas u
UCIIOJIb30BAaTh €€ JJIs OPOIIEHUS HEBBITOAHO. YueHble Apu3oHckoro yHuBepcutera B CILA u
Mekcukanckoro yuuBepcurera B CoHope pa3zpadoTanu METO KOMILUIEKCHOTO UCTIONB30BaHUS
COJIHEYHOM 3HEPI'UHU JUIsl IPOU3BOJICTBA BOJBI U ITUIIH B TEIUIMIAX C KOHTPOJIUPYEMOM cpenoH,
u B 1964 1. Ha Gepery Kamudopuuiickoro 3anuBa B [Tyapro-IIeHpsICKO TOCTPOMIN ONBITHYIO
ycranoBky (Hodges, Kassander, 1966; «Saline Water...», 1966).



ConHEeYHBI  YBJIAKHUTEIBHBI  ONPECHUTENh JIEUCTBYET CIEIYIOMUAM 00pa3oM:
UCXOAHas MOpckas Bojaa HacocoM (1) mpokaumBaercs yepe3 TpyObl KoHAeHcatopa (2),
onpecuutens (3) ¥ momaeTrcs B COJMHEYHBIE BoJOHarpeBatenu (4), OTKyda ropsidasi BojJa
cnuBaetcs B 0ak (5). Harperast comHiieM Boga HacocoM MOJaeTcs B MpaByko OallHIo, T7ie OHa
pactbumntenssMu - (7)  pa3OphI3TUBAcTCS W HACHIIIAET BIArod BAYBAaeMBIM  BO3IYX.
HachbimenHsplii BIaXkHbII BO3yX MOCTYHAaeT B JIEBYIO OallHIO, IJI€ HA My4YKe XOJOAHBIX TPYO
BJIara KoHjaeHcupyeTcs. Tak paboTaeT yBIaKHUTEIBHBIN OMPECHUTEINb, U OH JaeT B CyTKH 21
JUTP BOABI HAa KaXIblil KBaJApPAaTHBIM METP BOJOHArpeBaTensi, 4ro B 4—35 pa3 BbllIe
MPOU3BOAUTEIILHOCTH NTapHUKOBOro onpecHuTess (Komoaun u np., 1967).

CrmpaBa u3obOpaxena reiavorermua (11) ¢ 3aMKHYTOH 1O BOJE KOHTPOJIMPYEMOM
cpenoii. Termuna pazmepom 6onee 1500 M? cienana w3 MOAMATHIICHA TOMMIMHOW 10—12 MM,
KOTOPBIA TOJACPKUBACTCS HEOONBIINM H30BITOYHBIM JaBIEHHEM Bo3ayxa. YacTh Teruioi
HeucrnapuBiencs Boabl HacocoM (10) momaercs x Opwirankam (13), co3marommM BHYTPH
TEIUTMIIBI BJIQXKHYIO HACBHIMIEHHYIO aTMocdepy, Mpu KOTOPOM PE3KO CHUKACTCS PacXojl
MOJIMBHOM BOJBL. B Terumile ¢ 3aMKHYTBIM LHMKJIOM IO Bojie Ooiblias 4acTh BJjar,
HeoOXouMasi Jiisl TpaHCTIUPAIMU PAaCTeHUH, yeprnaeTcss U3 aTMoc(ephl TeIUTHIIBI B MTPOLIECCE
IIOCTOSTHHOTO €€ KpyroBopora. JloOaBka OINpPECHEHHON BOJbL, BUAMUMO, HYyXHa JUIS
KOMIIEHCAIIH TOTEePh B BHJIE CBSI3aHHOM BOJBI MPOAYKTUBHON OMOMAcChl M yTeUeK Biaru u3
TEIUTHIIBI, B 3THX YCIOBUSAX YK€ BBITOJHO HCIIOJIB30BATh ONMPECHCHHYIO BOY JIJISi OPOIICHUS.
Kpowme Toro, Teruiia paboTaeT Kak HapHUKOBBII OMPECHUTENb, COOUpasi CO OBOJIOB B jkeI00a
(15) npomonHUTENnbHOE KOJNWYECTBO TipecHOM Bonel. Jlozatop (17) mobaBnser Bce
HeoOXoauMble yI0OpeHUsT B OINPECHEHHYI0 BOMYy, KoTopas HacocoMm (16) momaercs K
KOPHEBOM CUCTEME pacTeHU. B KauecTBe MOYBBI UCIIOIB3YETCS TUISIKHBIN MTECOK.

VBenuueHne KOHUEHTpPALUU YIJIEKUCIIOro Ta3a B arMoc(epe TeIUIMIbl 3HAaYUTEIbHO
HOBBIIIACT YPOKAWHOCTh pUCa, KYKYypy3bl, Oakia)xaHOB, OIypLOB M JIpYyrux KyabTyp. s
JTOr0 BBIXJIONHBIE Ta3bl JU3EIBHOM JJIEKTPOCTAHLIMM, IIPOMBITBIE MOPCKOM BOAOW B
ra3004YMCTHUTENIC, HANPABISIIOT B TEIUIMIBL. YBenudeHue conepxkanusi CO, B armocdepe
terumn ¢ 0,03% no 0,24% noBbIcKIO BeC pacTEHU B IATh pa3, a ypoKalHOCTh B TPHU pasa.
beuta onpenenena ontuManbeHas koHueHTpauus CO, nus pasHbIX pacteHuil. Tak, ombITHI €
pucom npu coaepxanuu CO, 0,24% nanu pexopanslii ypoxxait — 18,9 1/ra, 4to moutu B Tpu
pasa BhbIIlIe MAaKCUMaJIBHOTO 3aperucTpupoBanHoro ypoxas (Kosga, Kynun, 1970).

[Tocne mepBoit onbiTHON ycTaHOBKM B Ilyspro-llenbsicko, mo3xe B CHIA B mrare
ApH30Ha COOPYXKEHbl Takue *e yCTaHOBKH Iutomanbio 4 ra (B Tycone) M 2ra (B FOMme).
3areM ApPH30HCKHH YHHBEPCUTET CIPOCKTHPOBANT W mocTpoms Ha Oepery Ilepcumckoro
3ajauBa Oosiee KpYNHYIO YCTaHOBKY, BKJItoyaromyto 50 coJIHEUHBIX BojgoHarpeBareneit u 12
termul, (Ilerpos, 1973). B 1972—1973 rr. 3mech ¢ OAHOrO TeKTapa IMOJY4YEH YpoxKau
tomatoB 370 T u orypuoB oT 600 no 750 T. BricOkne HayanabHbIE KANMMTAJIBHBIE 3aTPAThHI
(250—370 ThIC. MOMUI/TA) TIOKA OTPAHWYMBAIOT TNPHUMEHEHHE MOAOOHBIX cucteM («More
Water...», 1974).

B IMYCTBIHEC BCTPbI AYIOT YaCTO, U B HCKOTOPBIX MCCTAX JHCPI eTUUECKHUI NOTCHI A
BETpa MOXKCT JOCTUT'aTh BECbMa BBICOKUX 3HAYCHUH.

Briepble HamMu ObUTa BbICKa3aHa M MOJKPEIJICHA pacueTaMy HAesd O BO3MOXKHOCTHU
UCIIONIb30BaHUs PHEPTUH BeTpa Ais onpecHeHus Boabl (Komonun, 1963). [Tozxe B MHCcTHTYTE
nycteiib  AH  Typkmenckoit CCP Obula pa3zpaboraHa W CKOHCTPYHpOBaHa Mainas
BeTpodJIeKTpoanann3Has ycranopka MBVY-0,1 nmpousBogutenpHOcThIO 100 11/CcyT. YCcTaHOBKa
MBY-0,1 cocTtosna u3 3JIeKTpOANATU3HOTO ONPECHUTENIS, MOIYYaBIIETO JIEKTPOIHEPTUIO OT
HeOoJbIIoro BeTpoanekrpuueckoro arperata AB2C-0,1 momHocTsio 100 BT.



Pe3ynbTaThl 1a0OpPaTOPHBIX H MOJIEBBIX MCIBITAHUN TOATBEPAIH MPHHINIHAIBHYIO U
TEXHUYECKYIO BO3MOXXHOCTh OMIPECHEHHUS BOJIBI C IOMOIIBIO dHEepruu Betpa (['enmbabies, 1972).
Ilocie IMEPBLIX OIIBITOB 6BIJ'[I/I HCCIICOO0BAaHbl BETPOBBIC U TCXHUYCCKUC YCIIOBUS, paCCUUTAHBI
TexHosjoruueckue Ilapamerpsl BeTpoompecHUTENbHBIX ycTaHOBOK (BOY) mnuteeBOoro u
MacTOUIIHOTO BOJOCHAOXKEHMs ¢ 3ekTpoauanu3usiM (D/]) u obparHoocmoTrueckum (OO)
OMPCCHUTCIIAMMU.

Just toro uro6st BOY wMorma ¢ 3aaHHON CTENEHBIO BEPOSTHOCTH O00ECICYUTH
pacdeTHOe BOJOMOTpPEOICHHE, HEOOXOJAMMO aKKyMYJIMPOBAaTh BETPOBYIO JHEPIHIO. 3/1€Ch
BO3MOXXHBI ~ JIB€ TNPHUHIMIHAIBHBIE CXEMbl aKKyMYJIHPOBAHHS BETIOBOW HSHEPTHUU:
A) akKyMyJIMpOBaHUE TOTOBOT'O MPOAYKTa (MIpecHOM BOABI), Koraa B/ u conpsbkeHHas ¢ HUM
onpecHuTeNbHas yctaHoBka (OY) paboTarT Mo Ccliy4ailHOMY HEympaBliseMoOMy Tpaduky, a
ONpecHEeHHas Boja  3amacaercss B Oake-akkymynsitope mnpoaykra  (BAII);, wu
b) akkymynupoBaHue SHEPTUH, HAIPUMEP, B JIEKTPHUECKOM akkymysaTtope (AD), korma BJ]
paboTaeT mo ciy4aiiHOMY rpaduKy H 3amacaeTcs JJIEKTpUYECKas dHEpPrus, a ONPEeCHUTENb
MPOU3BOJUT TMPECHYI0 BOAY IO YIpPaBIIeMOMY TrpapuKy B COOTBETCTBUU C CYTOYHBIM
Boponorpebnenuem (Konoaun, 1976).

PaccmoTpensl 00e cxeMbl akKyMyJIHpOBaHHUs ¢ ycTaHOBKOH BOY-6 mactOumHoro Tuma
MPOU3BOAUTEIBHOCTEIO 6 M?/cyT.  TexHuKo-dKOHOMHUYecKue Tmokazatenun it 90%
00€eCre4eHHOCTH BOJJOCHA0KEHHUSI MTOACUUTHIBAIIUCH M0 BBIMICIIPUBEACHHBIM Qopmynam (1—
9). Ilpenmoaraiock, 9To cxeMa A 0osiee mpeAnoYTHTEIbHA, HEXKEIN cxeMa b, Tak kak nMeeT
ompezieNieHHble mpeumyiiecTBa: croumocTh BAIl ropa3go nemene AD u He Tpedyer
CHEIMAJIbHOTO TOMelleHusT M o0chmykuBaHua. OpHako B TMpOLECCE HUCCIEIO0BaHUS
BBISICHIIIOCH, 4TO pa3 B/l Gonbliryro 4acTh BpeMEeHH MPOCTAuBAET U JIUIIb MEHBIIYI0 paboTaeT
(s BerpoBbix ycnmoBuid LlenTpanbheix KapakymoB ko3¢ (duIMEHT HCHOIB30BaHUS
yCcTaHOBJICHHOW MomHOoCcTH paBeH 0,33), TO ycraHoBIeHHas MomHOCT, BJ] momkHa
PeBOCXOIUTHh MOTpeOHYI0 B 3 pa3za. B cxeme A, xorma Bl u OV pabortaior Hampsmyio,
MPOU3BOJUTENILHOCTh OINPECHUTENsT TakkKe JODKHA B 3 pa3a MpeBbIIIaTh CYTOYHOE
BojonoTpebnenue. Bce 3To mpuBoaMT B cxeme A K pe3komy yBenuuenuto (1,7 paza)
KalUTabHBIX 3aTpaT W TOoBbImeHHI0 Ha 10% ce0ecTOMMOCTH BOJIBI TO CPAaBHEHHIO CO
cxemoii b.

ComnocraBneHne SKOHOMHYECKHX Toka3ateneid BOY-6 ¢ mepeBo3koit BO/IbI Ha MacTOMINA
(ATtaes, 1974) nmoka3zaso, 4To eciii macToOUIIa OyIyT yJaleHbl OT BOAOUCTOYHUKA Oojiee YeM
Ha 30 KM, TO MO BCEM IMOKa3aTemsiM OMPECHEHUE COJICHBIX BOJ Ha MECTE C MOMOIIbIO SHEPTUU
BETpa BHITOJIHEE, YeM IEePEBO3Ka BOJBI U3naneka (cebecrommocts 1,98—2,18 mpotus 3,20—
6,10 py6/m®, mpuBenennsie 3atpathl 2,54—3,11 mpotuB 3,91—7,28 py6/M® u TpyAoBble
3arpatel 1,06 mpotuB 1,33—2,66 yen.-a/m*). Kpome TOrO, J0CTaBKa BOABI HA PACCTOSHUC
30—60 xm TpeOyeT pacxonaa roprodero 8,35—16,65 kr/m>, Torna Kak B ciayyae MpUMEHEHUS
B/I TorunBo He pacxoyercs.

OmnpecHeHue M BOXOCHAOKeHN e IMMYyCTHIHHBIX TEPPUTOPHIA

C moMo1bI0 COTHEYHOH M BETPOBOM SHEPIMU MOYKHO HOJTYYHUTh HEOOJBIINE KOJINYECTBA
BOJBI M O0ECHEUUTh JHUIIb MENKUX norpedutencii. B mociennue roapl Bcrama mpoliema
BOJ000ECTIEYEeHNs] MTPOMBIIUICHHBIX LIEHTPOB MM OTIACIBHBIX PAHOHOB, I7ie OOHApPYy>KEHBI
OoraTelne MECTOPOXKICHHS IIOJIC3HBIX HMCKOMAeMbIX M Benercss ux paspadborka (babaes,
Opeiikun, 1977; [letpos, 1973).

B oTtux cnywasx HyXHBI OOJBIIME KOJIMYECTBAa NpPEecCHOW Boabl. U 3mech HaxomsT
IIUPOKOE TMPHUMEHEHHE XOPOIIO OTPa0OTaHHBIC IUCTUUISIIIUOHHBIC METOJbI, KOTOPBIM



HEOOXOIMMO YK€ MHOro »Hepruu. IloaToMy onpecHeHHe BOAbI B IPOMBIIIICHHBIX
MaciTabax BO3MOXHO TaM, I71€ UMEIOTCS TOCTYIHbIE U OTHOCUTEIBHO JICIIEeBble UCTOUHUKU
sHepruu. OOBIYHO B OE3BOJHBIX IMYCTHIHX, II€ pa3pabaThIBAIOTCS MECTOPOXKICHUS HEPTH U
ra3a, BO3HUKaJIM U Pa3BUBAJIUCH LIEHTPBI IPOMBIIIJIEHHOI'O OIIPECHEHUS BOJIBI.

[TomyocTpoB MaHTHIIUIAK TaUT B CBOMX HEJpPax OIPOMHBIE MPHUPOJHBIE OOraTcTBa, A0
HE HMMEeT HMCTOYHMKOB mpeccol Boabl. [lo mepe pa3paboOTKu M OCBOEHMSI MPUPOIHBIX
00rarcTB Ha IOJYOCTPOBE BO3ZHUKJIM IOpofa M MOCENKH HedTe- W ra3ono0bITunkoB. Ha
Oepery Kacnus Ha xparo O€3BOAHON MyCTBIHM BBIPOC HOBBIM, YTOMAIOUIUI B 3€J€HHU TOPOJ
[IleBueHKko, KOTOpBIM cTan 1eHTpoM oOnactu, be3 Boasl momyocTpoB octaics Obl
HETPOHYTBHIM U O€3KU3HEHHbIM. B pe3ynbrare u3ydyeHus MU MNPOpabOTKU pPa3IUYHBIX
BAapUAaHTOB BOJOCHA0KEHMsI MOJIYOCTpOBAa YYEHble NPU3HAIM 1eeCOO0pa3HbIM U
HSKOHOMHYHBIM BapuaHT ONMpecHeHus ¢ 3a0opom Boabl u3 Kacnuiickoro mops (Uypun, Kistuxo,
1965).

B 1964 r. B 1. llleBueHKO OCTpOEH NEPBBINA B cTpaHe onpecHuTenb. Haunnasg ¢ 1967 r.
COOPY’KaJIMCh OMH 3a IPYT'MM KPyIHBIE ONpecHUTeNu. B Havyane onpecHurenu paboTaiu Ha
Ma3yTe W rasze, u Juuib nocyie 1973 r. oHM cTalny moyydaTh SHEPryui0 OT aTOMHOTO PeakTopa.
Omnpecnurenu noxatot Boxy B llleBuenko, Y3ens, XKerbiOail 1 1pyrue HaceleHHbIE ITYHKTHI U
MpOMBICTBL. B 0€3BOMHON  MYyCTBIHE BBIPOC COBPEMEHHBIM KPYMHBIA TOpPOA, TIO
051aroyCTpOICTBY M 03€JICHEHHUIO HE YCTYIAIOMINI JIy4IIUM TOpPOAaM Hallleil CTpaHBbI.

['opon IlleBueHKo OTIAMYAETCS MHOTMMH OCOOCHHOCTSMHU. DTO €AMHCTBEHHBIN B CTpaHe
Y OJIUH U3 HEMHOTUX KPYIIHBIX TOPOJIOB MHPA, KOTOPBII MOJTHOCTBIO KUBET HA ONPECHEHHOMN
Bozie. ['opoJ ellle oueHb MOJIOA, U IIPU €ro NIPOEKTUPOBAHUU M CTPOUTEIHLCTBE UCIOJIB30BAHO
BCE Jydluee U nepenoBoe: I1IeBUeHKO HE TOJIBKO 3aCTPOCH BEJIMKOJICITHBIMU COBPEMEHHBIMHU
MHOTO3TaXHBIMH 3/JaHMSIMH, HO M UMEET MNPOAYMAHHYI0 U COBEPIIECHHYIO CHUCTEMY
BoZlocHaOKeHus. B ropoje mposoxeHsl Tpu BOAONPOBOAHBIE JinHUK. [1o mepBoii momaeTcs
TOJIbKO MUTHEBAsi BOJA, [0 BTOPOM — MEHEE KAaYeCTBEHHAas TEXHHMUYECKas BOJA Il BaHHBIX
KOMHAT M TIOJIMBA 3€JEHBIX HacaKAeHWW. s KaHamm3amuu UCIOJIB3YyEeTCs MOpPCKas BOJA.
Bcecoro3nas nepenuch Hacenenusi 1979 r. nokazana, uro B IlleBuenko xuBer 110 ThIC.
YeloBeK, M Oyarojmaps Takod pa3yMHOW M SKOHOMHOH CHCTEME BOJOCHAOKCHHS KaXKIbIN
JKUTEIb TOPOJA PACXOAYET CTOJIBKO K€ BOJBI, CKOJIBKO KHUTENSI TAKUX KPYITHBIX TOPOJOB, KAK
Mocksa, JIennnrpan u Kues.

B ycnoBusix »xapkoit u 6€3BOJHON MECTHOCTH BBIpAIllMBaHUE CaJOB U MapKoB TpedyeT
0oJbpIINX MaTepuaIbHbIX 3aTpat. Ceifuac Mmiomaab 3eJeHbIX HacaXACHUN B TOpoje (JIMIHOTO
U OOIIECTBEHHOT0 TOJNb30BaHus1) nocturia 500 ra, WM Ha KaXIOTO JKUTENS MPUXOTUTCS
CTOJIBKO K€, CKOJIbKO U B Mockse (36), HO OoJibliie, 4eM B APYTrUX ropojax mupa: Bene (25),
Hero-Hopke (8,6), JTonmone (7,5), Mapmxe (6,0), He roBopst yxke o cronune Kyseiita Dib-
Kysgelite, Takxke KUBYILEH Ha OMIPECHEHHON BOJIE.

I'ocynapctBo KygseiiT B Ilepcuinckom 3ainuBe ciaaBUTCS OOraThIMH MECTOPOKICHUSIMHU
HedTH U ToaHBIM Oe3BoabeM. B KyBeiiTe ToHHa HedTH paHbIlle CTOMIA HAMHOTO JCIIEBIE
TOHHBI BOJBI, MpuBO3uUMON u3 Mpaka. B 1950 r. 3meck mocTpoeH NEpBhId OMPECHUTEND, a B
1953 r.— mepBbIil OMpPECHUTENbHBIM 3aBOJ,, KOTOpBIM paboTad Ha TMOMYTHOM rase,
cxurasmemcs B (akenax Ha Hedrenmpombiciax (Ahmad Adsani, 1973). 3atem BBOAHIUCH B
CTpPOH OAMH 3a JAPYTUM €llle HECKOJIbKO ompecHuTenei. Celtwac KyBeldT — kpynHeHmui B
MHUpE  IPOU3BOJAUTENL  ONpPECHEHHOW Boxabl. IlocTpoeHHble  mpaBUTENBCTBOM 24
OTIPECHHUTENIbHBIX 3aBOjJa OOIIed MPOU3BOAUTEIBHOCTHIO CBBIMIE 282 THIC. M3/CyT —
€/IMHCTBEHHBIC NCTOYHUKH MPECHBIX BOA B cTpaHe (Ahmad Adsani, 1973).



B KygeiiTe HamedaeTcs mporpaMMa pacIIUpEeHHs MacIITabOB OMPECHEHHS MOPOKOM
Bojbl. HoBoe cTpoutenscTBo Beaercs B ocHoBHOM B I1lysiiGe, a B IllyBaiixe cHOcATCS cTapbie
ONPECHUTENIM M HAa HMX MECTO BO3BOAAT Ooyieeé MOIIHBIE W COBEPIICHHBIE YCTAHOBKH.
OnpecHUTENHN TONHOCTHIO 00ECNEeYnBAIOT BOJOM BCIO CTpaHy, MU OHa Jaxe MpOJaeTcs U
BBIBO3UTCS Ha HMHOCTPAHHBIX TaHKepax, npuxomsmux B KysedT 3a Hedrthio. B ropoxe
MOSIBJISIETCS 3€JIEHb, HO OIUIAYMBAETCSI OHA JOPOrOW LIEHOM, TaK Kak yXOJ U IMOJIUB KaXJ0Tro
B3POCJIOTO IepEBa WK NaIbMbI CTOUT ipuMepHO 250 gosut. B rox (mun, 3BepeBa, 1968).

CaynoBckast ApaBus — Apyrol KpymHbIA HedTeqoOBIBAOMIMK pailoH ApaBUHCKOTO
MONyOCTpoBa, Ooratbiii HEPTHIO M OeAHBIH BOAON. DTa OOWIMpHAs cTpaHa MPEACTaBIsSET
cO0OH CIJIONIHYIO MyCTBHIHIO, TJ€ HET HU OAHON peKku. ATMOC(EpHBIE OCATKH BBITIAAIOT B
HE3HAYNUTEILHOM KOJIMYECTBE: B IIEHTPE CTpaHbl, B Op-Pusge, — 81 MM, a Ha mobepexne
Kpacnoro Mops B [[xunne cymma ocaikoB U3MEHSETCA B OTAEIbHBIE ToAbI OT 34 10 173 MM
(«®Pusuko-reorpaduueckuii...», 1964; Abdul-Fattah et al, 1978). Boanasie pecypchl B cTpane
MPEJICTABICHB BPEMEHHBIM TTOBEPXHOCTHBIM CTOKOM M TIOJI3EMHBIMHU BOJAMH, 3aJI€TAIONIUMU
Ha Tayomne ot 75 mo 250 M. [le6but 160 pomuuxoB paBeH 1,665 m3/c. Jlnst opormeHwms
ucnomnb3yetcs 68,7% Bcex BOAHBIX PEeCypcoB, MOMyYaeMbIX 3a c4eT cOopa T0KIEBOM OBl U
OKCIUTyaTallil POJHUKOB W KosoaneB. Ho Takoro koimdectBa BOIBI JUIS  IOJHOTO
oOecrneyeHHs cTpaHbl KpailHe HeAOCTaTOYHO. [IoTpeOHOCTH B BO/E TOJNBKO HIECTH KPYITHBIX
roposioB Ha mobepexxkbe KpacHoro mopst B 1991 r. cocrassar ot 714 mo 1 840 teIc. M3/CyT
(Abdul-Fattah et al, 1978).

B muianax  yiydmieHuss BoJooOecredeHUs CTpaHbl  OOJBIIOE MECTO  OTBOAMTCS
onpecHeHUI0 Mopckod Boxabl. B 1970r. m Jlxuane mNOCTpPOEH MEPBbIM ONPECHUTEH
npou3BoUTENbHOCTIO 18,9 ThIC. M*/cyT. B 1973 1. B Dnb-Xy0Oape BBelieHa B SKCILTyaTallUIO
elle OJHa YCTaHOBKa MOIIHOCTHIO 28,4 Thic. M*/cyT. B Jlxunne B 1977 r. 3aneiictBoBan
OTIPECHHUTEIIb TPOU3BOUTEILHOCTEIO 37,8 THIC. M>/CYT M BEAECTCS CTPOMUTEIBCTBO JIPYTOi
KPYITHOW BOJIO3JIEKTpOCTaHIIMKA MOITHOCTHIO 200 MBT 1 onpecHutens B 75,7 ThIC. M*/CyT.

[TocneHsst BOAOANEKTPOCTAHLIUS CTPOUTCS O HOBOM OOJBIION MpOrpaMMe, COIrJIacHO
KoTopoi B 1975—1985 rr. mnanupyercst MOCTPOUTH BOIOXO3SHCTBEHHBIE OOBEKTHI U CETh U3
26 ompecuureneit (Abdul-Fattah et al, 1978). Cpenu Hux 19 nomxHBI OBITH JBYICIEBEIMU
BOJZIODJIEKTPOCTAHIMSAMU ¢ obmerd miromanpto  TOC 5745 MBt u  cymmapHoit
POM3BOIUTENHHOCTHIO onpecHuTeneit 2 182,3 Tric. M*/cyT. Ha nmepBoM 3Tame cTpouTeabCcTBa
OyIyT TPUMEHSTHCA €IWHUYHBIC arperatbl MOmIHOCTBhIO 20 ThIC. M3/cyT, a mocie 1980 r.
mpeanonaraeTcs 3akiaiblBaTh arperatbl MPOU3BOAMTEIBHOCTHIO yxke 0,25 MiH. M*/CyT.
B [IxyGeitnie ~ Hamedaercs ~ NOCTPOUTh  KPYNHEWIIMT B MHpPE  ONpPECHUTENb
MPOU3BOJUTENBLHOCTRIO 757 ThIC. M?/CyT. B ciiydae momHOTO 3aBeplIeHHs HaMEYEHHOMN
nporpammbl CaynoBckasi ApaBusi MPEBPATUTCS B KPYIHEUIIETO B MUPE MPOU3BOIUTENS
OIIPECHEHHOW BOJBI.

B npyrux paiioHax ApaBHIICKOrO MOJIyOCTpOBa MpoOjIeMa BOJOCHAOKEHUS TaKxKe
pemiaercs ¢ nomouibto onpecHuteneil. B O0benunenHbix Apadckux Omuparax (B AOy-/ladu)
u Omane k 1974 r. BBeZIeHbI B CTPOI TPH YCTaHOBKH MOIIHOCTBIO 1O 27,2 TBIC. M?/CYT.

MHoro ornpecHuTeNei MOCTPOCHO U CTPOUTCS B IPYTUX O0€3BOAHBIX HEPTET00BIBAIOIIIX
U HedTenepepabaTriBalonINX paiioHax mupa (B KapuOckom mope, B 30He mycThiHb CeBepHOU
Adpuku u crpanax CpeJu3eMHOMOPDS).

Jns  BogocHaOxeHus O€3BOAHON MyCTBIHHOW TeppuTopuu JIuBUS yXe JaBHO
MPAKTUKYET OMPECHEHNE BOBL. B HacTosimee Bpems pazpaboTaHa nmporpaMma CTPOUTEILCTBA
MOIIIHBIX YCTaHOBOK Jyist onpecHeHust 140 Teic. M3/cyT MOpckux u 21 ThIC. M?/CYT MOA3EMHBIX



Bog (Hares, Aswed, 1977). B crTpaHe mpOEKTUPYETCS CTPOUTEIBCTBO OIMPECHUTES
MouHocThio 40 Thic. M*/cyT 11t oporenust 1200 ra 3emens (El-Sayed et al, 1976).

B roxHbIX paitonax Mramuu, u 0COOEHHO Ha OCTpPOBaX, BCErAa OUIyIIaJach OCTpas
HEXBAaTKa BOJIbI, M TaM NMPUMEHSIN MaJble OIPECHUTEIN TPOU3BOAUTENBLHOCTHIO 10 10 M%/cyT.
Cpocrom moTtpebHOCTE B BojAe B MrTamuu HayaTO CTPOUTENHCTBO ONPECHUTENEH
npomeinieHHoro tumna. Ha octpoBe CapauHus ONpecHEHHE MOPCKOW BOJBI IMOTYYHIIO
0co0eHHO OoblIoN pa3Max. B HacTosiee BpeMsi 00Iasi MOIIHOCTh BCEX ONPECHUTENEH, Ha
octpoBe mpesbimaer 124 800 m*/cyT. A Bcero B crpaHe k 1976rT. moctpownu 36
OIpecHUTENel pa3Horo Tuma oduiei mourHocThio 178 ThIC. M*/cyT (Pinto, Santori, 1977).

bonpuioe 3HayeHWE pA3BUTHUIO TEXHUKU OINpPECHEHMs npupaercs B Mcnanum s
BOJIOCHA0KEHUS 3aCYIUIMBBIX MyCTBIHHBIX TEPPUTOPHIL, 0cOOeHHO KaHapckux OoCTpOBOB, e
yKe IOCTPOEHO HECKOJIbKO onpecHurened. B 1978 r. 3xecy npoxonun VI MexayHapoaHbiii
CHUMIIO3UYM IO OIIPECHEHUIO BOBI.

B cBsi3u ¢ pacTymuM BOJHBIM ASPHUIIMTOM B MOCIEIHUE TOABI K ONPECHEHUIO MOPCKOM
BOJIbI MMPUOETAIOT BO MHOTUX T'YCTO3aCEICHHBIX paiilOHaX, pacMoOKEHHBIX HE B MyCTHIHHOM,
a B TYMHJIHOH 30HE 3eMHoro mapa (I"onkonr, Hunepnanapl, Cunranyp u ap.).

ATOMHasI JHePrus B pelIeHNH BOAHOM NMP00JeMBbI IyCThIHb

Ycnexu B OCBOGHMM AaTOMHOM DJHEPrMM OTKPBIBAIOT IIHUPOKHE BO3MOKHOCTH
MPOU3BOJICTBA B OONBIMX MacmTabax ACHMIEBON YHEPTHH, KOTOPYIO MOXKHO HCIOIB30BaTh
Ui onpecHeHuss BOAbl. OCOOCHHO BBITOJHO COYETaTh IPOHM3BOJCTBO AJIEKTPOIHEPTHU C
OJIHOBPEMEHHOH BBIPa0OTKOW BOJBI HA ATOMHBIX JIBYIEJIEBBIX BOJOAICKTPOCTAHIIUSIX
(ABOC) u TpexieneBbix BogoTeuodnekTpouenTpaniax (ABTOLY).

Jlns  OLIEHKM TepCleKTHB M MAacHITalOB MPAKTHYECKOTO MPUMEHEHHUS aTOMHBIX
OTIPECHUTENILHBIX YCTaHOBOK ¢ peakropamu paznuuHoro tuna B CCCP u 3a pybexom
BBIMIOJIHEHBl COOTBETCTBYIOLIME HKOHOMUYECKHE U TPOEKTHbIE MPOPAOOTKH, KOTOPbHIE
MOJATBEPAUIN SKOHOMHUYECKYI0 M TEXHHYECKYIO I1eJecO00pa3HOCTh OIMPECHEHUS BOABI C
noMoIIpio atoMHol sHeprun (Ctepman u ap., 1968; Uypun, 1968; «Nuclear Desalinationy,
1968; «Nuclear energy...», 1966). B CCCP, CIIIA u npyrux crpaHax He TOJIbKO pa3paboTaHbl
[IpoekThl, HO W HAYaTO W3TOTOBJIICHWE IPOTOTHIIOB ONPECHUTEIBHBIX YCTAaHOBOK JIJIsI
oynymux ABOC (Barak, Barnes, 1977; «Saline Water...», 1973) u cTpOUTEIbCTBO CaMHUX
crannwmii (Komeraes, 1970; Adar, 1977; Edalat et al, 1978).

B Coserckom Corose, KaKk y»ke€ TOBOPHJIOCH BBIIIE, JJII BOJOCHAOKEHHSI ITyCTHIHHOTO U
0e3BOIHOTO MOJXYOCTpoBa MaHrbIIUIaK OBLIO HA4YAaTO OmMpecHeHue Boasl u3 Kacmuiickoro
Mopsi. BHagasie onpecHuTeny noiydanu Terio ot ooeraHoit TOC, paboraBmieit Ha Ma3yTe U
raze. Iy mpou3BOJICTBA BOJbI B IMPOMBIIUICHHBIX MaclITabax ObLJIO PEHIeHO HCIOJb30BaTh
aToMHyto sHepruio. Br. llleBuenko moctpoeH aromubiii peaktop BH-350 Ha ObICTpBIX
HEUTpOHAX TEIIOBOM MOIIHOCThIO | MuiH. KBT. 1lleBYEHKOBCKMI pEaKkTOp JIOJKEH
o0OecrieunBaTh TEIJIOM DJJEKTPOCTAHIUS U  OMPECHUTENb —  3aBOJ[ PUTOTOBICHUS
muctwuiata  (3I1D). 16 wuroms 1973 1. mepBas B MHpPE MNPOMBIINIJICHHAS aTOMHAas
BOJIODJIGKTPOCTAHIIMSL BCTyNUJa B CTpOil. BriepBble aToMHasi SHEprusi OIMpPECHSET BOIY
Kacnuiickoro mops.

B CCCP paspaboransl mpoekThl eme 0osiee kpynmHbix ABDC, mpemnHazHaueHHBIX TS
SHEPro- u BOI[OCHa6)KeHI/I$I MaJIOBOOHBIX UIIU 6€3BOIIHBIX HOKHBIX paﬁOHOB CTPAHBI.



Bonpme paGoTel B 3TOM HampaBlIEHUM BEIyTCS TakXke 3a pyOexoM, IpHYeM Bce
npeznonaraeMele Mecta pazmerieHuss ABOC pacronoxkeHsl, Kak IpaBUilo, B apUIHON 30HE.
B CHIA nana BomocHaOxkenus lOxnoi KammdpopHum Hamedancss NpOEKT CTPOUTENHCTBA
ABDC B paiione Jloc-Anmpxkeneca (Mills, 1970; «Nuclear energy...», 1966). Tak kak 3emis B
3TOM paiione noporas, To ABOC mpeamnonaraiock CTpOUTh Ha HMCKYCCTBEHHO HaMBITOM
OCTPOBE, OHA JI0JKHA ObljIa BKJIIOYATh /IBa PEAKTOPA TEIIOBOM MOITHOCTHIO 1O 2,9 MiH. KBT,
NIEKTPUYECKYI0 cTaHIMio 1,8 MiuH. KBT W ompecHHUTEnb MPOU3BOAUTENBHOCTHIO 570
TBHIC. M/CyT, cocToAmuUNi U3 Tpex arperatoB 1o 190 teic. M*/cyT. CTOMMOCTD COOPYKEHHUS B
neHax 1969 r. paBusnace 765 MIIH. 10JUL., TOM 4uCi€ ONpecHUTENb — 160 MIIH., KOTOpBII
JIOJDKEH TTPou3BOANTH Boay 1o 9,8 nenra/m? (Mills, 1970).

Mexkcukont u CHIA Obl1 pa3paboTaH MPOEKT COBMECTHOTO HCIIOIB30BAHMSI aTOMHOM
SHEPTUU AJis onpecHeHus: Mopckoit Boabl B Kanudopuuu u Conope. [To npoekty Hameuanoch
noctpoutTh aBe kpymnHele ABDC ¢ peakTtopamu TemioBod MoOIMHOCTHIO 10 muH. kBT,
AMEKTPOCTaHIMEH — 2 MITH. KBT U ompecHuTeneM mpou3BOIUTENBHOCTBIO 3,78 MITH. M3/CyT,
w 43,8 m*/c (Hunter, 1968). Bokpyr kaxxnoit ABOC mpenmnonaraivch arporH Iy CTPUATbHBIE
KOMIUIEKCHI, BKIIIOYAIOIINE 3aBOJIbI MO MepepadOTKe PaccojaoB U MPOU3BOACTBY XMMHUYECKUX
yA0OpeHu#, opolmaeMple 3eMJIM U TPEINPUITHS MO IMepepadOTKe CeTbCKOXO3IHCTBEHHBIX

IPOAYKTOB U JIp.

[To cytu kaxaas u3 >tux ABOC no BogHocTH OyAeT paBHa Takoil peke, kak Komnopamno
Ha Tepputopuu Mekcuku. B pesynbrare nepBOHAYaIbHOTO M3YYEHHUS BBHIOPAHBI ITYHKTHI
Canra-Kmapa wu Can-Jlyuc. B 3aBucumoctu ot pacnonoxenus ABDC (ma Oepery
Kanudopuuiickoro 3aimBa Win B TIyOHMHE MYCTHIHHM) OyAyT HM3MEHSATHCS KalHUTalIbHbIC
Brnoxkenus (ot 0,85 mo 1,2 mupa. [OMIL.) U COOTBETCTBEHHO CTOMMOCTH BOJbI (0T 3,7 mo 6,9
nenros/mM?) (Hunter, 1968). lnsa nanbHeiimeit npopaboTku BeiOpaHbl mMyHKTH CaH-Penune u
paiion Jlaryn B nenpte Konopano.

3ayacTyro OcCyullecTBiIeHHEe umeromuxcs npoektoB ABOC 3anepkuBaeTcs pa3BUTHEM
OTIPECHUTENIbHOW TeXHUKH. Eciin coopykeHHe aTOMHOIO peakTopa TEIUIOBOM MOIIHOCTBIO
1—5 mutH. KBT He mpeacTaBisieT TEXHUUECKUX TPYTHOCTEH M y)KE UMEETCS OTBIT T0JJ0OHOTO
CTPOUTENBCTBA, TO CO3JJaHHE ONPECHUTENS eAMHUYHON MomHOCTh0 0,5—1,0 MiH. M*/cyT Bee
eme HeAOCTIKUMBIN mpexen. llocTpoiika sSMOHIAMH MOAYJS — TUCTHUISAIMOHHOTO
onpecHuTens npousBoauTensHocThio 0,1 mMiH. M*/cyT (Ishizaka, 1975) oTkpbIBaeT peanbHbIE
BO3MOXXHOCTH CTpOMTeNbCTBAa cBepxMouiHblx ABOC. Pe3koe B3nopo’kaHHe HMCKONIAeMOro
TOIJIMBA M Pa3pa3uBLIMHCA Ha 3amaje dHEPreTHUYeCKH KPU3UC 3aCTaBISIOT MEPECMOTPEThH
NepBOHAYAJIbHBIE IJIAHBI M elle OoJblllee BHUMAHHE YACITUTHh HCIIOJIB30BAaHHIO AaTOMHON
SHEPIruH AJIsl ONPECHEHHS BOJIBI.

HpOﬁJ’IeMBI 6e3OTXOIlHOﬁ TCEXHOJOI'MA ONIPECHCHUSA BOAbI

BogHas cpena — oavH M3 BaXKHEHIIMX KOMIIOHEHTOB IPUPOABLI. B ycloBUAX HaydHO-
TEXHUUYECKOH PEBOIIOIMH, KOTJa BO3PACTAET B3aUMOAECHCTBUE IPUPOAHBIX U AaHTPOIIOT€HHBIX
IPOIIECCOB, BO3HUKJIA HEOOXOAMMOCTb YIPABICHHUS BOJAMHU CYILIM, HPOTHO3UPOBAHUS
3aMacoB BOJHBIX pECYpCcOB U BOJOMOTPEO]ECHMS, IUIAHUPOBAHUSA pACIpeneeHUs U
palMOHAIBHOIO HUCIOJB30BaHUs BOJ, KOHTPOJISI U PETYJIMPOBAHMs KaueCTBa BOABI B PEUHBIX
cucreMax M Bojxoemax. Bce 3Tm 3amaum, a Takke (YHKUMU IO OXpaHE BOA B CTpaHe
BO3JIOKEHBI HA MUHUCTEPCTBO Menuopanuu U BogHoro xo3siictea CCCP (MMuBX CCCP).
Ee I'ocynapcTBeHHas HHCIEKIUS IO OXpaHE BOJHBIX UICTOYHUKOB OCYILIECTBIISIET KOHTPOJIb 32
pPalMOHAIBHBIM HCIIOJIB30BAHUEM BOJ, 3@ MPOBEACHUEM MEPOINPUATHHI IO OXpaHE BOJOEMOB



OT 3arpsi3HEHHS, 3aCOPCHUST M MCTOILICHUS, a TAKKE 32 pabOTO OYMCTHBIX COOPY)KEHHH | 3a
cOpOCOM CTOYHBIX BOJI.

Heo0xomumMocTs 3THX Mep AMKTYETCs eIle HECOBEPIICHHON MPAKTUKOW COBPEMEHHOTO
BOJIOIIONIb30BaHUA. BcnencTsue HEYyKIOHHOTO pOCTa HACENIEHUs, MPOMBIIUICHHOTO U
CEJIbCKOXO3SUCTBEHHOTO0 TPOM3BOJICTBA, OCOOCHHO PAa3BUTUS OPOIIAEMOTO 3eMIICACIHS,
YBEITUYNBAIOTCSI 00BEMBI COPOCHBIX BOJI.

B Gacceiine pex Coipaapbui 1 AMyJIapbu PacIoJIOKEHBI OOJIBIITNE MaCCUBBI OPOIIIAEMBIX
3eMelb, 1 B 1975 r. BomaMu 3THX pek opomanock okoiio 5 muH. ra (I'epapau, 1975; Kononus,
1978; «Opouienue u ocyuieHue...», 1974). YpenunuuBarouiyecsi 00beMbl KOJIEKTOPHO-
JIPEHAXHBIX BOJ], COPACHIBAEMbBIX B PEKH, TOBBIIIAIOT MUHEPATU3ALIMIO BOJIbI, U B HEKOTOPHIE
roJbl B HHU30BBSIX PEK OHa yxke ceituac mocturaet 1,4—1,5 r/n (CremanoB, Yembapucos,
1978).

B Gacceitne Amynapeu Oojblnasi 4acThb JPEHAXHBIX BOJ OTBOJUTCS B IyCTHIHIO B
OeccTtounyio BraguHy Capblkamblil, Torna Kak B OacceitHe Creipaapbu HaOMOAACTCS
oOparHas KapTUHA — OOJIbIAs YaCTh JAPCHAXHBIX BOJ BO3BPAIIACTCS B PEYHYIO CHCTEMY U
JUIIb HE3HAYUTEIIbHOE KOJIMYEeCTBO — B ApHacalickoe moHmkeHHe. [loatomy MeHee
OnmaromnpusiTeH 00cTaHOBKa oTMedaeTcsi B Oacceline ChIpJapby, TJe B HU30BBSIX B OTJCIIEHBIC
TOJAbl MUHCPAIHU3alA pequi/’I BOABI PE3KO YBCIIMYUBACTCA.

I[J'I?[ noaACpKaHUs KadeCTBa BOJbl Ha OJOJDKHOM YPOBHC H€06XOI[I/IMO OCYHICCTBJIATH
BOJOOXPAHHBIC MCPOIPHUATUA, KOTOPBIC Tpe6YIOT JOIMMOJIHUTCIIbHBIX KaIllUTAJIbHBIX 3aTpart.
O4nCTKa CTOYHEIX H APCHAXKHBIX BOA MOXKCT 3JCCh NAaTb I[BOfIHYIO MOJIb3y: MOJIYUCHHUC
AOIMMOJIHUTEIIbHBIX BOAHBIX PECYPCOB U 3alIUTY BOI[HOI71 CPCAbl OT 3arpsA3HCHHA.

HNuctutyrom CpenasrunpoBoaxionok MMuBX CCCP  pa3paboTaHO HECKOJIBKO
BapUaHTOB TNPUPOJOOXPAHHBIX MeponpusTuii u ompexneneHo a0 2000 r., xakue oObEMBbI
ONPECHEHHON BOJbI HEOOXOAMMO 100aBIATh B PEKH, YTOOBI MOJAEPKUBATh MUHEPATU3ALINIO
BO/bI B OacceiiHax Colpiapbu 1 AMyAapbu Ha HY’KHOM YpOBHE.

W3BecTHBI MpPOEKTHl BOJOOXPAaHHBIX MeponpusaTHii U B aApyrux ctpanax. CIIA,
HaIpUMep, BBIHYKACHBI ObLTN pa3paboTaTh MPOEKT MO MOAAEPKAHUIO KauyeCTBa BOJbI B PEKE
Konopano (Colorado River..., 1973). Inst o6mupHOro mycThIHHOTO Kpas oro-3anaga CIHIA u
ceBepo-3anaga Mekcuku peka Komopago — e€IMHCTBEHHBIM BOJOUCTOYHHK, PECYPCHI
KOTOPOTo cocTaBisIoT 23 km*/roa. OJHAKO CTOK 3TOW PEKH IOJHOCTBIO 3aperyIMpOBaH
MHOTOUYHCJICHHBIMU BOJOXpPAaHWIMIIAMU U HUcnojib3dyeTrcss nmoytu Ha 100% (cTtok B okeaH
causuics ¢ 23 po 0,15 xm®/rox). CornacHo AOTOBOPY MEXIY HCHONB3YIOMIMMHU €€ BOJbI
mratamu  CIIA wu Mexkcuku, OacceliH pasaeieH Ha JiBa BOJOPECYPCHBIX pailoHa:
Bepxnekonopaackuii 1 HikHeKkon0paackuii, KaKIoMy IpeocTaBIeHo MpaBo Ha 9,2 km?*/rox,
a MeKkcuKa MmoiyJaeT TapaHTUPOBAHHBIN CTOK B pasmepe 1,85 km*/ron («MwupoBoit BOIHBIN
Oanasc...», 1974; «Opolenne u ocymenue...», 1974).

st mogaepxaHus kadecTBa Bojbl B peke Komopamo Ha p Tpedyemom ypoBHe B T. FOma
(mTat Apu30Ha) CTPOUTCS ONMPECHUTEIBHBIN 3aBOJ TPOU3BOJUTEIHHOCTIO 378 THIC. M?/CyT,
KOTOpBIN OyneT exeroaHo obpabarbiBaTh MoOCTymHaromme u3 AojduHbl Benton-Moxase 177
MJTH. M*> JIpEHaKHBIX BOJA COJICHOCThIO 3,1—3.,6 /m m 124 MaH. M® ONpPECHEHHON BOJBI
coeHocthio 0,22 /1 crnuBaTh B PEKy HIDKE IUIOTHHBI Mopenoc-Jlam, moaaep:xuBas
MUHEPATU3alUI0 PEYHOM BOABI B OOYCIOBIIEHHBIX mpezenax. KoHIEHTpUPOBaHHBIN paccom
BHauaje Mpearnoiarajoch cOpachlBaTh B MYCThIHIO FOMa, B TpyI-UCHapUTeNlb, a TO3XKE



IOPUHATO pELIEHHE O CTPOMTENbCTBE KaHajla, KOTOpPBIM OyJeT OTBOAMUTH paccoil Ha
TeppuToputo Mekcuku, B cononuaku Canra-Knapa.

B nacrosiee Bpemsi paspabaThiBacTCs MporpaMMa peryJMpOBaHUs KauyecTBa BOJBI BO
BceM Oacceiine Kosopamo, BKiIrouarom@as M Crocod OMPECHEHUs 3arpsi3HEHHBIX BOJI B €€
MPHUTOKAX METOAOM HOHHOTO oOMeHa (Stamm, Bessler, 1977).

OxpaHa OKpyXaroIei Cpeapl — 3TO MPEKIe BCETO COIMaIbHAs MpodiiemMa, KoTopas B
CTpaHax KalnuTajinu3Ma M collMajn3Ma peniaercs no-pasHomy. Ho KOHKpeTHbIe MepOonpusiTus,
B YAaCTHOCTH BOJIOOXPaHHBIE, HE MOTYT OBITh OCYIIECTBICHBI JO TEX IMOp, IMOKa He
pa3paboTaHbl COBEPIICHHBIE METOJbI O€30TXOJHOW TEXHOJOTHUU OINPECHEHUs] BOIBI JHOO
s¢dexTrBHBIE CHOCOOBI TEpepabOTKU WM JTUKBHIAIUU KOHIICHTPUPOBAHHBIX PACCOJIOB,
cOpaceiBaeMbIX € ompecHuTenei. Benp mrobas onmpecHUTENbHAsE yCTaHOBKA W3BJIEKAET W3
COJICHOM BOJBI TOJBKO MPECHYIO, OCTaBIsAA MPEKHEE KOJIMYECTBO COJEH B OTXOISIIMX
pacconax, yBelIWuuMBas WX KoOHIEHTpauuio. [lodToMy kak Maiblii, Tak © OOJBIION
OTpecHUTENb OyIyT HAaHOCHTHb YPOH OKpY’Kalolled cpele, pa3inudasich TOJBKO MacuTabom
MPOU3BOAMMOrO 3arpsi3HEHUs. TEeXHOJOTHs ONPECHEHUs BOJbI B TOM CIydae COBEpIICHHA,
€CJIM OHa yAa4HO U 3((HEKTUBHO pa3perraeT 00e CBI3aHHBIC MEXKIY COOO0M YacTh: COOCTBEHHO
ONPECHUTENIBHYI0O W TPUPOAOOXPAHUTEIbHYI0, B KOTOPOM OTXONAIIME C OMNPECHUTENS
paccoJbl OyayT yTUIU3UPOBATHCS WM HEUTPAIN30BaTHCA.

[TpoGnema HelTpanM3alMU PaccoioB C ONPECHUTEIBHBIX ycTaHOBOK (OVY) aHanmorndna
CTOSIIEH TIepell MPOMBIIICHHOCTHIO TPOOIEMO OYUCTKH, 00E3BPEKUBAHUS U JTUKBHUIAIIUN
KHUIKHX W TBEPIBIX OTX0J0B. HekoTopele M3 pa3pabOTaHHBIX METOJOB MOTYT OBITh
UCIIONBb30BaHbl M U HEHTpanu3alMd paccosioB. B HacTosimiee BpeMs MPEII0KEHO
HECKOJIbKO TEXHMYCCKHX PCLICHUI MepepaOOoTKH, JUKBUAAMH M yIAJICHHS PACCOJIOB C
OIIPECHUTENIFHBIX YCTaHOBOK, KOTOpBIe M3y4arorcsi U onpoosiBatotcst B CCCP u 3a pyOesxom.
KOpOTKO OCTaHOBUMCS Ha OCHOBHBIX cn0c06ax, HE BJaBajiACh B JCTAaJIM U TCXHHUYCCKHC
nopoOHOCTH.

1. Xumudeckas mepepaboTKa paccoiia, KOrja IMOy4aeTcs MOJIe3HAass XUMIPOAYKIUS U
obecrnieunBaeTcs YP(EKTUBHAS 3alTUTA IPUPOJBI OT 3arpsi3HEHUS. DTOT CITOCOO MOXKET OBITh
npuMmeHeH Ha MouHbIX OV u cBepxmomubix ABOC. Xumudeckas nepepaboTka paccolioB
yKe MPaKTUKYyeTCs B SIMOHUM, T/Ie U3 MOPCKOM BOABI MOJTYyYaIOT MMOBAPEHHYIO COJIb U IPYyTHe
LEHHbIE XMMHUYECKHE NpOAYyKThl. Ha crhenuasbHO CKOHCTPYHPOBAHHBIX ONPECHUTENAX
HaME4aeTCs MOJAydaTh A0 5 MIIH. T TOBAPEHHOW COJIU B IO/,

2. 'myOOKOBOIHBIN BBIMYCK paccosia B Mope (100 B TIOBEPXHOCTHBIE BOJIOEMBI),
npuMeHM Ha OV, pacroyio’keHHbIX Ha MoOepexbe WM BOJIU3U OT MOps, I/Ie MMEITCA
OnaronpusTHbIC TIyOUHBI IS BBITYCKa, a COOPY>KEHHUE 3aBOJIa Ul MepepaboTKH paccoiia Mo
9KOHOMHUYECKUM COOOPAKEHUSIM HelleJIecoo0pas3Ho.

3. Tepmuueckoe 0oOe3BpeKMBaHME WM YIApUBaHUE paccojia 10 CyXUX CoJeH yxke
IPUMEHSETCS B IPOMBIIIJIEHHOCTH /1711 00paOOTKU MPOMCTOKOB.

ITo omnoli cxeme mpoMCTOKM BHauaine ymnapupaioTcs (B 20—30 pa3) B BbIIIApHBIX
YCTaHOBKaX, 3aTéM KOHLEHTPUPYIOTCS IO BBIMAJCHHUsS IOBAPEHHON COJIM B BaKyyM-
KPUCTAJIIN3aTOpax WJINM KPUCTAUIM3AaTOpax C MOrpyKeHHbIMM ropenkamu. [locie Hux
XBOCTOBBIE PACCOJIBl HAMpPABJIAIOTCA B IEYM C KHUIIIMM CJIOEM, IJI€ OCTaTOYHBIE COJIH
BBICYLIMBAIOTCS Jocyxa. [loBapeHHasl COJIb MCHOJB3YETCSl KaK TOBAapHas MPOLYKIUsS, a HE
HaxoJslMe cOblTa OCTaTOYHBIE COJM 3aTapUBAIOTCS B IOJMATWIIEHOBBIE MEUIKH U
CKJIQJIUPYIOTCS B BIpAOOTaHHBIX IIAXTaX.



B cBoel 3aKII0YMTENBHON YaCTH 3Ta CXeMa MOXKET MCIOJIb30BaThCS IS YIIapUBaHUS U
JIUKBUAALUH paccoioB ¢ OV, kak 3To noka3anu B cBoer padote I'. I'. JKabun, A. A. I'oBepT u
C.b. MunoBanoB  («OmpecHenne U oOecconuBaHue...»,  1976),  Tepmuueckoe
00e3BpeKuBaHE TPOMCTOKOB TpeOyeT OOIBIIOr0 KOJIMYECTBA TEMJIOBOM SHEPIHH, U TIO3TOMY
OHO O0OXOIUTCS JOBOJBHO Joporo. XOTS yHapuBaHHWE paccojoB M 3aXOPOHEHUE
HEKOHJJUIIMOHHBIX COJICH SIBIIAETCS HAZEKHBIM U paUKaIbHBIM CIIOCOOOM, HO M3-3a OOJIBIINX
3aTpaT OH MOJKET NPUMEHATHCS TOJBKO B I'yCTO3aCEJIEHHBIX MPOMBIIUIEHHBIX palioHax, Ine
TpeOyroTcsl BBICOKO3((HEeKTUBHBIE IPUPOAOOXPAHHBIE MEPOTIPHUSTHS.

4. OTBOA B MYyCTHIHIO — HauOoyiee MPOCTOM W caMblil JElIeBbIi CHoco0 ylaneHus
paccona. Eciiu OY HeOobIIol Mpou3BOIUTEIHFHOCTH HAXOIUTCS B MyCTHIHHOW MECTHOCTH,
IJie IMEIOTCSI OPOCOBBIC 3eMJIM C €CTECTBEHHBIMHU IMOHIKECHHSMH M BIIQJMHAMH, TO PACCOI
MOXKHO HampaBiIiATh B HUX. KOHEYHO, HEKOHTPOJMpPYEMBIH COpPOC MPOMCTOKOB HE
o0ecrieynBaeT 3allUThl TPUPOABI OT 3arps3HEHHs, IMO3TOMY O00JAcTh €ro MPUMEHECHHUS
OTPaHUYNBACTCS.

5. Copoc B mpyIbl-ACTIapUTETN — 0oJiee HAJCKHBINM crmocod yaaneHus paccona. OH
IPUMEHUM B YCJIOBHSX IYCTBIHM WJIM IOXKHBIX DPAalOHOB, TJ€ CyMMapHO€ HCIapeHHe
npesbimaer 500—1000 mm/roa. Korma OV pasmemiaercs BOJIM3M HACEICHHBIX ITyHKTOB WIIH
CEIIbCKOXO3SMCTBEHHBIX ~ yTOAWH, TPENNOYTHTENICH OSTOT cmoco0. s  3amaHHOM
npousBoauTenbHocTH OY BbpIOMpaeTcss Takas IUIOMAAb M TJIyOMHa IpyJa, 4YTOOBI €ro
3aIOJIHEHHST PACCOJIOM XBAaTHJIO €CJIM HE Ha BECh CPOK CIYXKOBI, TO XOTs ObI HA JOCTaTOYHO
JTUIUTEbHBINA cpok skcrutyaTanuu (10 net u 6omee). Bo uzbexanne GpuiubTpanuu paccoia JHO
u Oopra mpyJa AOKHBI MMETh THAPOM3O0JALUI0 (OMTYMHYIO WM TJMHSHYIO OOMa3sKy,
YKJIaJKy MOJUITHICHOBOM MIIEHKH M T. 1.). Ilocie 3amoiHeHust CoiasiMM MpYJ 3acChINaeTcs
3emyiel U mpukarbiBaercsa. Takoil croco0 mpumensercss B CCCP Ha HEKOTOPBIX IOXKHBIX
3aBojax u TOC.

6. 3akauky paccoJsia B MOTJIOIIAIONINE CKBAKHHBI MOXXHO TMPUMEHATH BOJIM3HU TOPOJOB U
HACEJICHHBIX ITyHKTOB, TJ€ CBOOOIHBIX 3€Meb JUIi TIPyJOB HET, a OJaronpusTHbIC
TUAPOTEOJIOTUYECKUE YCIOBUSL HMMEIOTCS. YCIOBHUS 3aKaukKd paccojia W OTrpaHHuYeHUus
MPUMEHUMOCTH 3TOTO CIIOC00a TaKUE K€, YTO U B CIydJasx MOA3EMHOTO 3aXOPOHEHUS JKUTKUX
OTXOJIOB JIpyTruX Mpou3BOACTB. OgHAKO MpH 3aKayke KOHIIEHTPHUPOBAHHBIX PpPaCCOJIOB
BO3HUKAIOT HESICHBIE BOIIPOCHI THAPOTE€0IOrMUECKOT0, TEXHOJIOTMUECKOTO U SKOHOMHUYECKOT O
Xapakrtepa.

HekoTopbie U3 YIIOMSIHYTBIX CIIOCOOOB HEHTpAIH3AIUU PACCOJIOB YIKE IPUMEHSFOTCS Ha
IIPaKTUKE, APYIHe IPOXOIAT OIBITHYK0 M IIPOM3BOJACTBEHHYIO IpoBepKy. Iloka eme HeT
MIPOBEPCHHBIX TEXHUYCCKHX PEHICHHH, YCTKUX W OJHO3HAYHBIX PEKOMEHJIAIUH 1O BHIOOpY
TOTO WJIM WHOTO CIOco0a Ui KOHKPETHBIX yciioBuid. HeoOXomumpl nanbpHEWIINE Hay4HbIC
HUCCJICOOBAHUS B 3TOM HaHpaBJ’IeHI/II/I, pa3pa60TK1/1 HpI/IHIII/IHI/IaJ'H)HO HOBBIX H COBepHIGHHI)IX
METOJIOB OIPECHEHHsI BOJABI M TIEPEpadOTKU PACCOJIOB, MPEACTABISIONUX COO0O0W 0Opaser
Oynyrieit 0e30TX0THON TEXHOJIOTUH ONPECHEHUS BOJIBI.

Pouab n MNEPCNEKTUBLI ONIPCCHCHUSA BOAbI

OrnpecHeHre CONEHBIX BOJ OTHOCUTEIBHO MOJIOAAsi OTpacib TeXxHUKH. B Hayane XX B.
OMPCCHUTCIIN 6LIJII/I 3K30THYECKOU PCAKOCTBIO U NPHUMCHAJINUCH B H€60HLIJ_IOM HUCIC AJIiA
BOJIOCHA0XXEHUSI 0CcO00 OTBETCTBEHHBIX IMOTPEOUTENEe B OTHENIBbHBIX TOYKAaX ITyCTBIHU.
B cepennHe Beka ompecHeHHE YK€ MPAKTUKOBAIOCH B IMPOMBIIUICHHBIX MacmiTabax B
HEKOTOpPBIX pailoHax apumaHoil 30HbI Mupa (Kacmmiickoe wmope, Ilepcuackuii 3anus,



Kapubckoe Mope u T. a.). Bo BTOpo# mosmoBuHe XX B. ONPECHEHUE TMOIYYHIIO IIHPOKOE
pacIpOCTpaHEHUE U CTAJIO 3ayPsAIHBIM SIBJICHUEM BO MHOTHX pPailOHaxX MuUpa.

Jlo HemaBHETO BpPEMEHHM TOCIOJACTBOBAJI0O MHEHHE, YTO TI0 SKOHOMHYECKHM
COO00OpaXEHUSIM ONPECHEHHE BOJIbI B OOJBIINX MaciITabax HE MOKET HaWTH MPUMEHEHUs IS
BOJIOCHAOKEHUSI HACEJICHWS W MPOMBIIUICHHBIX IICHTPOB B MYCTHIHE, HE TOBOPS YK O
BOZI000OECTIEYeHUH MeNbIX rocynapctB («bymyiiee apunnbix 3emens», 1958; Vair, 1973).
OpnHako mporpecc TeXHOJIOTHH ONPECHEHUS BOJbI I MUPOBOH OMBIT YTBEPKIAl0T 00paTHOE, U
ONpECHEHHE TOJy4YaeT Bce Ooyiee MIMPOKOE TMPHUMEHEHHE He TOJBKO s  Lelel
BOJIOCHA0KEHUS, HO U TIONyYeHUs JOMOJHUTENBHBIX BOIHBIX PECYpCOB M 00ecTieueHus: BOI0I
BCEX OTpacliieii HapOJIHOTO X03siicTBa obnacTeil wiu rocygapcts B 1enom (Yypun, Kistuko,
1965; Abdul-Fattah et al, 1978; Ahmad Adsani, 1973; «A planning...», 1970).

C nauana 60-X roIoB pa3BEpPHYJIOCh WHTEHCHUBHOE CTPOUTEIHCTBO OMPECHUTENEH, U
YUCIIO WX YIBaWBaJIOCh Kaxkaeie msaTh JieT (Tabdmn. 18). Ho ocoberHO BO3poc Temm ux
CTPOUTENHCTBA B Hamu jJHU. Hampumep, Tonbpko 3a mociennue asa roga (1975—1976 rr.)
CyMMapHasi MOIIIHOCTh ONIPECHUTEIICH MOYTH YIBOUIACH.

Taonuma 18

Poct B Mupe cyMMapHOil MOLITHOCTH ONIPECHUTEJ/IeH MPOU3BOAUTEILHOCTHIO CBBIIIE
100 m*/cyT

(Komonun, 1973; «Desalting plants...», 1975, 1977)

Ha naugaino roga 1960 r./11965 1.{1970 r.| 1975 . | 1977 1.

CyMMapHasi IpOU3BOIUTEIILHOCTB,
TBIC. M*/CYT

240 | 430 | 925 | 1988 | 3708

Tenepp onpecHUTENN OOECIEUMBAIOT BOAOW HE TOJIBKO HACEJIEHHBIE IyHKTHI, TOPOAA,
3aBOJIbI WM NTPOMBIIIJICHHBIE IEHTPBI, HO YK€ HAYMHAIOT UTPaTh 3aMETHYIO POJIb B BOJIHOM
OamaHce  HEKOTOpPBIX  cTpaH. OmnpecHeHHe  CTaHOBHUTCS  CPEACTBOM  MOJYYCHHUS
JOTIOJIHATENBHBIX BOJHBIX PECYPCOB B 3aCyLUIMBBIX M IIyCTBIHHBIX paliOHaxX MHpa,
UCTIBITBHIBAIOIIMX OCTPBIA AE(PULIUT MPECHBIX BOI.

YroObl oOmpenensiTh MECTO W BO3MOXKHYIO pOJIb ONPECHEHUS B  IONyYCHHUH
JIOTIOJIHATENBHBIX BOJHBIX PECYpPCOB, CIEAYET COIIOCTABUTH €r0 YKOHOMHUYECKUE TOKA3ATEIIN
C TIOKa3aTeJIIMU JPYTUX CIOCOOO0B.

B Tabi. 19 npuBeneHsl OTEUECTBEHHBIC JAHHBIC IS BCEX YIIOMUHABIIMXCS B TJaBe 3
CIIOCOOOB  TOJYYCHHS  JIOTOJIHUTENBHBIX ~ BOJHBIX  PECypcoB (32  HCKIIIOUYCHUEM
TPAHCIIOPTUPOBKHU aiicOeproB), 3aMMCTBOBAHHBIE M3 JIMTEPATYPHBIX UCTOUYHUKOB («Boma kak
dakrtop...», 1973; Boponaes, 1979; Komnomun, 1973; JleBoBuu M. U., 1977; [Ipokodnes,
1977) u B3siTHIC BHIIIE U3 TAOI. 5.

Taonupma 19

JKOHOMHUYECKHe NMOKa3aTe U Noay4YeHnss 1 KM® J0NOoJHUTEIbHBIX BOAHBIX PeCypcoB B
CCCp

CCCP, miH. py0.
Crioco0bl OTy4eHUsI BOAHBIX PECYPCOB

Kamuransusie |[IpuBenennsie




3aTpaThl 3aTpaTsl

3aperyaMpoBaHUE PEYHOI0 CTOKA BOJOXPaHWINIIIAMU 45 6

OuncTKa CTOYHBIX BOJI 50—75 11—20

[Tepenaua Boabl KaHAIAMH U3 JPYTUX PaiOHOB

Ha pacctosiHue 160—200 km 150—2251 30—40

Mexb6acceitHOBOE mepepacipeiesieHue PEYHOr0 CTOKa 400—600 | 75—110
PexoHCTpyKIIMSI OPOCUTENBHBIX CUCTEM 700—900 | 75—90
[lepenaua BoabI BOAOIIPOBOJAMH MPOU3BOAUTEIBHOCTHIO
1 400 280
100 teICc. M*/cyT Ha paccTtosiHue 6oee 1000 km
OrnpecHeHne COJIOHOBATHIX BOJ
a) OnpecHUTENN Ha OOBIYHOM TOILJTUBE MOITHOCTHIO
100 teIC. M*/CYT
JucTumsus 388 378
DIIEKTPOANAIIH3 425 213
OOpatHbIif ocMOC — —
0) ATOMHBIE BOJIO3JIEKTPOCTAHIIUHU POU3BOAUTEIBHOCTHIO
487 206
oko1o 600 Teic. M*/CyT
Bce 3aTpaThl Ha CTAaHIUIO B 1IEJIOM 2730 206

W3 aHanm3a JaHHBIX CBOAHOHM TaOJIMIBI MOYKHO BHUJETh, YTO CaMble JCLIEBBIE CIIOCOOBI
HOJY4YEeHUs] JOMOJIHUTENBHBIX BOIHBIX pecypcoB — Ooiiee 3((EeKTUBHOE HCIIOJIb30BaHHE
MECTHBIX UCTOYHUKOB (IIyTEM CTPOUTENHCTBA INIOTUH U BOJOXPAHWIMIIL) U OYUCTKA CTOYHBIX
BOJ (KarmuTanbHbIe 3aTpathl 45 u 50—75 muH. py6/km?). Heckonbko moposke mepemada BOIbI
U3 Jpyrux pailoHoB kaHanmamu (kKamsarpatel 150—225 muH. py6/xm?). bonee moporoit myTh
HOJY4YEeHUsl BOJHBIX PECYPCOB COCTOMT B MEKOACCEHHOBOM IEpepaclpe/ieIeHUd PEeYHOro
CTOKa U PEKOHCTPYKIMM OpocuTenbHbIX cered (kam3arparsl 400—600 u 700—900 muin.
pyo/xm?).

W3 ananuza mokaszateneiét Tabn. 19 crnemyer, 4yTO ONpECHEHHWE BOJBI HA OOBIYHOM
TOTUIMBE TIO0 KAMUTAJIOBIOKEHUSM COMOCTABHMO C MeX0acceHOBOM MEpeOpOCKON pEeyHOro
CTOKAa U JIEIIEBIIC PEKOHCTPYKIIMH OPOCUTENIbHBIX CUCTEM, HO TI0 IPUBEICHHBIM 3aTpaTaM OHO
MPEBOCXOIUT 3TU CIOCOOBI B J1Ba-Tpu paza. OnmpecHeHne BOAbI Ha aTOMHOUW SHEPTUU UMEEeT
MIOYTH T€ K€ MMOKA3aTeIu, YTO U Ha 0ObIYHOM ToruiuBe. KanuTanbHble 3aTpaThl HA Hepeaady
BOABI BOAOMPOBOAOM cambie Bbicokue (1,4 wupa. pyO/km®), OHHU TPEBOCXOIAT
KaMUTAJIOBIIOKEHHSI B MEKOacceHOBOe mepepacrpesesnenne B 2,3—3,5 u B ONpecHEeHUE B
3,3—3,6 pa3a. [IpuBeneHHble 3aTpaThl HA BOJONPOBOJHYIO Mepeaady Bojabl Beile B 1,3 pasa,
yeM Ha ONpecHeHue, U B 2,5—3,7 paza MpeBOCXOAAT 3aTparhl NMPH MeEKOACCEHHOBOM
nepedpocke pedHoro croka. CreqoBaTeabHO, ONPECHEHUE COJIEHBIX BOJ HAa MECTE JCIIeBIIe
nepenayr MPecHOM BOABI HM3/alieka TPyOONMpOBOAOM, U HJs BOJOCHAOXKEHHS OE3BOJIHOMN
MECTHOCTH ONPECHEHHE BO MHOTHX CIy4asX MOXKET ObITh 3KOHOMUYECKH BBITOJIHBIM U Y¥KE
HaxonuT npaktudeckoe npumeHenue (Kononun, 1973; JleitzepoBuy, 1968; Yypun, Knsuxko,
1965; Spiegler, 1966; Sporn, 1966).



ITpuponHas Boa U3 €CTECTBEHHBIX NCTOYHUKOB BO MHOTHMX CIIydasX OCTAETCA JCLICBIIE
ONIPECHEHHOM, M OHA ellle J0JAroe Bpems OyJeT CIyKUTh OCHOBOW BOmOCHaOeHus. OgHaKo
NPUBEJCHHBIC BBIIE IH(PBI TOBOPSIT O TOM, YTO OMPECHEHHE MOXKET OBITh CPEICTBOM
pelIeHUsT He TOJBKO JIOKAJIbHBIX 3a7jad BOJIOCHAOKEHUs, HO U BO3MOXKHBIM HCTOUYHUKOM
MOJlyYEHUs1  JOINOJIHUTENbHBIX BOJHBIX PECYypCOB U  OJHOBPEMEHHO IPUEMIIEMBIM
TEXHUYECKUM PELICHHEM MPOOJIEMbl OXPaHbI TPUPOBI OT 3arPSA3HEHUS.

OnpecHeHne MpHOOPETAET 3aMETHYIO POJIb HE TOJIBKO B TAKMX OE3BOJHBIX CTpaHax, Kak
KysgeiiT wnu CaynoBckasi ApaBusi, TJi€ OHO 3aHsUIO MOA00ar01Iee MECTO B BOJJOOOECIICUYEHUH U
BOJIOXO35IICTBEHHOM CTPOMUTENILCTBE, HO U B Takoil crpaHe, kak CIIA, xoTopele B CBOMX
TUIaHaxX Ha Oyjyliee yY9uTHIBalOT BOZMOXKHOE MECTO ONPECHEHUS B BOJHOM OajaHCe CTPaHBI.
B sToM mrane uHTEpecHO OyIeT 3/1eCh OCTAHOBUTHCSA HA TEXHUKO-9KOHOMUYECKOM ITPOTHO3E,
BhInosiHeHHOM B CIIIA o oneHke MacmTaboB MPUMEHEHUS! OIPECHEHHON BOJIBI B CTPaHe, 10
2020 r. («A planning...», 1972).

Pecypcel peunoro croka B CIIHA paBusl 1645 km’/rog. K 2020r. oOmee
BOJIONOTpeOIeHNe, MO OIeHKaM, aocTuraer 3260 km3/ron, a 3a0op CBexell BOIBI U3
nctouHnKoB — 1136 xm?*/rox. Kaszanoce Obl, BOAHBIC peCcypchl TOJDKHBI YJIOBIETBOPHTH
noTpeObHOCTH cTpaHbl. OMHAKO U3 HAACKHBIX UCTOYHHKOB (¢ 95%-HOI 00ecred4eHHOCTRIO)
noctymaer Jmmb 907 kM?>/ToA, T.€. B OTACIbHBIE TOABl BO3MOXEH ACHUIIAT BOJBI O
279 km*/ron.

Jist moKpeITHS  0Opasyromierocss ACPUIMTa B TPOTHO3E OBLIM PACCMOTPEHBI BCE
YIOMUHABIIHUECS BBIIIE CHOCOOBI MOJTYYEHHS JOMOJHUTEIBHBIX BOAHBIX PECYpcoB (Kpome
TPAHCTIOPTUPOBKH aiicOeproB), B TOM uucie u onpecHeHue. CocTapieHHas MaTeMaTuyecKas
MoJieJIb TI03BoJIMIa Ha DBM npocunTaTh MHOKECTBO BapUaHTOB IMPUMEHEHUS ONPECHUTEIIEH,
VUUTBHIBAIOIINX pPAa3TUYHbIE TEXHHUUYECKHE, HKOHOMUYECKHE U KOHBIOHKTYPHBIE YCIIOBUS
(pa3nuuHBI CPOK CIY)KOBI MeMOpaH, YICHICBICHHE W yAOopokaHue TorumBa a0 +40%,
ypoBeHb uHbsmMu 10 10% u 1. 1.). B Tabn. 20 npencraBieHbl CBOJHbIE UTOTOBBIC JaHHBIC
U3 MPOrHo3a Jist 0a30BOT0 BapHaHTa,

Taonuma 20

Poub onpecHennoii Boabl B CIIIA B 0011e#i noTpe0OHOCTH MOJIy4YeHHUsI AOTOJHUTEIbHbBIX
BO/IHBIX PeCypPCOB Ha MPOrHO3UpYeMble YPDOBHH

(«A planning...», 1972)

ITapameTpst 1980 . 2000 r. 2020 r.

OO61mas noTpeOHOCTh B TONOTHUTEIHHOM YCUICHUH BOAHBIX HCTOUHUKOB,
MITH. M?/CyT 19,79 124,94 260,94
KM>/TOJI 7,18 453 94,7

B ToMm uncie OIIPECHCHUEC BOJBI,

MJTH. M?/CyT 1,25 9,67 29,32
KM>/TO1 0,45 3,53 10,70
Kanuranosnoxxenus,

MJIH. JOJII. 2347 34 791 146 991




MJIH. JOJIIL/KM3 326,9 768,0 15522

B ToMm uncne B OIMPCCHUTCIIbHBIC YCTAaHOBKH,

MJIH. JTOJIJI. 96 926 5 498
MJIH. JOJIIL/KM3 2132 262,3 513,8

I[OJ'ISI OIMPECHCHHA BOALI B IIOJTYYCHUHN JOMMOJIHUTCIIBHBIX PECYPCOB,

% 6,3 6,7 7,5

B MupoBoM BOJOMOTpeOICHUM 1011 ONpPECHEHHOM BOJABI IOKA €Ie OYeHb Maja,
HECMOTpPsI Ha BBICOKMH TEMII CTPOMTENILCTBA OINPECHUTENEH M POCcT MX MomHocred. Ho,
YUUTBIBAsl TEHJEHIMIO Pa3BUTHS TEXHUKH ONPECHEHMS U PACTYLIYIO OCTPOTY MpPOOJIEMBI
OXpaHbl BOJHOM Cpe.bl, HAJ0 IMoJaraTh, YTO CO BPEMEHEM JI0JIsl ONPECHEHHOW BOABI OyeT
BO3pacTarh.

Boanbie pecypcbl kaxaoil reorpaduueckoit 0o0iacTH  BHOJHE OMpeNeTeHHBI, H
JaNbHEUITNEe BO3pACTAOIINE MOTPEOHOCTH B BOJE MOXHO OYIET YJOBIETBOPUTH TOJIBKO 32
CYET OYMCTKM W TOBTOPHOI'O MCIIOJIb30BaHUSA CTOYHBIX BOJl U ONPECHEHUS MOPCKUX U
MUHEPATU30BaHHBIX KOHTHHEHTANbHBIX. B03MOXHO, yke B caMoM Ommkaiiiiem Oyayiem
METOJIbl OYUCTKM U OINPECHEHUsS BOJbl 3aMyT BAXKHEWILIEE MECTO B XO3SIMCTBEHHOM
CTPOMUTENBCTBE MHOTHX CTPaH.
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