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IIpeancinosue

B smoxy Hay4YHO-TEXHHMYECKOW PEBOIIONUSA MYCTHIHW CTAIH OOBEKTOM HHTEHCHBHOTO
CEJIbCKOXO3SUCTBEHHOT0 W NPOMBIIUIEHHOTO pa3BuTHsA. OCBOEHHE IyCThIHb JakKe Ha
COBPEMEHHOM JTale Hay4yHO-TEXHUYECKOIro Mporpecca — 3ajada ClOXHas U Bce Oojee
orBeTcTBeHHasd. C OAHOM CTOpPOHBI, OHa TpeOyeT NOBBIIIEHHBIX PACXOJ0B, NPUMEHEHHS
0COOBIX METOJIOB M TEXHHYECKUX CPEJCTB, C IPYTOH — TECHO CBS3aHA C BOIIPOCAMU OXPaHbI
OKpYXaloIled Cpelpl, palUMOHAIBLHOTO 3€MJIENOIB30BAHUS, € HAyYHBIM IIPOTHO30M
HEXKEJIATENbHBIX IIOCIEJCTBUI BMEIIATENbCTBA 4YEIIOBEKA B CIOXKHBIIEECA B IPHUPOIE
paBHOBECHE, C BOIPOCAMH YIyUILICHHUS IKOJIOTHYECKOH 00CTaHOBKH.

3a roasl CoBeTckoil BiacTH OoraTcTBa MYCTHIHM IOCTaBJICHBI Ha CHIyX0y Hapoja.
[1naHoBoe pa3BUTHE NPOMBIIUIEHHOCTH M CEILCKOTO XO3SHMCTBAa B YCIOBHSX Pa3BUTOrO
collMajau3Ma I[03BOJIWIO IPEBPAaTUTh HEKOrJla O€3’KU3HEHHblE palioHbl B IUIOAOPOJHBIE,
MOCTPOUTh KPYIIHbIE OJaroyCTpOEHHbIE TOpoJila U MNPOMBIIUIEHHBIE LIEHTpPHI, CBA3aTh HX
TPAHCHOPTHBIMH APTEPUSAMH, COOPYIAHMTH HAa peKaxX IIyCThIHb IUIOTMHBI U BOAOXPAaHMIMINA,
MIPOBECTH OT HUX MOIIHBIE KaHaJbl, 00€CIICYHUBAIOLIIE OPOLICHHE U OOBOJHEHHE.

Bonpmiass 4acte TEPPUTOPHH ITYCTHIHH HCIOJIB3YETCS KaK eCTECTBEHHOE MacTOHIIe,
TIO3BOJISIONICE Pa3BUBATh HanOOJIEe MOXOIHBIE OTPACIH JKMBOTHOBOJCTBA — OBLIEBOJICTBO U
BepOmogoBoacTBO. Ha mactOumax Cpenneit Asum u Kazaxcrana comepxkutcs a0 50 miH.
OBEIl M BCE MOTOJIOBhE BepOMIOAOB. 30HBI MYCTHIHH M TMOJYMYCTHIHb B OOIECOIO3HOM
MPOU3BOJICTBE CEIBCKOXO03AUCTBeHHOM mpoaykiuu aaroT 100% xmonka-ceipiia U KeHada,
BeCh Kapakyisb (55% mupoBoro mpousBoactsa), 77% menka-ceipra, 33% Oapanussl, 16%
mepcty, 17% pacTuTebHOTO Maciia, MHOTO (DPYKTOB, BUHOTPa/ia U 6aX4eBBIX KYIbTYP.

Eme cpaBHuTenbHO HemaBHO mycThiHM CoBeTckoro Coro3a paccMaTpHBAIMCh TOJNBKO C
TOYKHU 3PCHHS UHTEPECOB CEIbCKOT0 X034UCcTBa. B Hare Bpems O0JbIoe pa3BUTHE TIOTydHIIa
ropHoA00bIBatOIIast MpoMbIIeHHOCTh. U ceronus 3nech no0wiBaroT 30% npupoaHoro rasa,
12% yras, 3HaUYUTENbHOE KOJWYECTBO Cephl, cynbdaTta HaTtpud, pocopuros, oxa, dbpoma,
KaJIMMHOM ¥ IOBapEHHOM COJIM M MHOTHE JPYTHE MOJIE3HbIE UCKOMAEMbIE,

JXKu3Hb 1 XO3s5ICTBEHHAs AEATEIBHOCTh YEJIOBEKA B ITyCTHIHE HEMBbICIUMA 0€3 BOJBI.
Henapom rimacut BocTOYHas mocioBuua: «l'7€ KOHYAeTcs BOJA, TaM KOHYAETCS 3EMILI».
K coxanenuto, reorpadus pasMelieHHs NaxXOTHOIPUTOMHBIX 3€MEIb M IOJE3HBIX
HCKOMAaeMbIX HE COBMajaeT ¢ reorpadueil BOAHBIX pecypcoB. YenoBeKy NPUXOIUTCA
yJIy4dIIaTh IPUPOAHYIO KapTy U MOABOAUTE BOJY Ty/1a, I/l OHa HEOOXouMa.

BopocHaOxxeHrne HacesieHus, MPOMBIIUIEHHOCTH, NAacTOMIIHOIO >KMBOTHOBOJICTBA H
JlanbHENIee pa3BUTHE OpolaeMoro 3emiueaenus B mycThiHax CpenHei Asum u Kazaxcrana
TpeOYIOT pelleHus BOJHOM mpoOsiembl. Yxke mnocTpoeHbl KapakyMckuil kaHaia wuM.
B. U. Jlenuna npotrsokeHHOCTRIO Oosee 1000 kM, Amy-byxapckuii, Kapmmuackuii u mp.
OcBoeHBI MO OPOLICHUE TAKUE LICTMHHBIE MacCuBBI, Kak ['omoanas u KapmmHckas cremu.
Ceituac u3 28 MIJIH. ra, OPUIOAHBIX THOJ OPOLIAEMOE 3EMJICHECIIME, OCBOECHO OKOJIO 7 MIIH.
B Henanexom Oyry1ieM IUIonIalb OpOIIaEMbIX 3eMenb OyaeT goseaeHa a0 11—12 muH. ra.

XXVI cbe3ng KIICC mocraBun 3amauy: «JloOMTHCS BCECTOPOHHETO TOBBIIICHHS
3¢ (HEeKTUBHOCTH UCHOIB30BAHUSI OPOLLIAEMBIX U OCYIIEHHBIX 3eMefib. [IOBBICUTh TEXHHUUYECKUA
YPOBEHb U Ka4eCTBO BOJOXO3SICTBEHHOTO CTPOUTENBCTBA, O00ECIEYUTh KOMILIEKCHOE
npoBeJieHHe paboT MO MENHOPALUU 3€MENb M HX CEIbCKOXO3SMCTBEHHOMY OCBOEHHIO,
OCYILLIECTBUTh MEpPHl 10 palMOHAIBHOMY pAacXOJOBAaHUIO BOIBI ML HYXA CEIbCKOro



X03${I7ICTBa, YIYUYIICHHUIO MEJIINOPATUBHOI'O0 COCTOAHHUA OpOIIA€MBIX W OCYHICHHBLIX 3€MCIIb,
NOAHATbL OTBETCTBCHHOCTHL 3a HMX BBEIOBITHE W3 06op0Ta. OHepe)I(aIOH_II/IMI/I TCMIIaMH BCCTH
pa60T1)1 II0 PCKOHCTPYKHOUH CYHMICCTBYIOIIHUX MCIIMOPATUBHBIX CUCTEM H YIIYUHICHUIO HUX
BOHOO6CCHCLI€HHOCTI/I, JJUKBU Al 3aCOJICHHOCTH U MMOBEIIICHHON KUCIOTHOCTH IIOYBY.

Kak u3BecTHO, B HamIel cTpaHe 00CYKIAIOTCS MPOSKTHI MEPEOPOCKH Ha FOT YaCTH CTOKa
CHOMPCKUX DPEK C TMOMOIIbI0 T'paHAMO3HOTO KaHana. Ecim 310 Oymer OCyIIecTBICHO, TO
BO3MOXXHO TMpeoOpa3zoBaHUE MPUPOABl OTPOMHON TEPPUTOPUH, CO3JAHUE B 30HE BIUSHUS
KaHaJia HOBBIX FOpOIIOB, HACCJIICHHBIX HYHKTOB, 6HaFOyCTpOGHHBIX IIOpOF, HpOMbIHIJIeHHI)IX n
CEIBbCKOXO3IMCTBEHHBIX KOMIJICKCOB.

B HacTosimieli KHUTE aBTOpP pPacCMATPUBAET TPATUIIMOHHBIC CIIOCOOBI JTOOBIYH BOJIBI,
KOTOPHIMU  JKUTEIM IYCThIHb TOJNB3YIOTCA C HE3almaMsATHBIX BpPEeMEH, W  HOBEHIE,
pa3pabaTeiBaeMble U MOCTEIICHHO peanu3yeMble MPOEKThl BOAooOeceueHus] 0e3BOTHBIX HIIN
MaJIOBOJIHBIX ITyCTBIHHBIX TEPPUTOPHIA.

HauOonbliee BHMMaHuE aBTOpP, KaK CHELMAIMCT B 00IACTU ONPECHEHUs BOJBI, yAEISIET
9KOHOMHYECKUM acleKTaM IPUMEHEHHUs! ONPECHUTENBHBIX YCTAHOBOK B IyCTHIHSAX MHpa U
3HAUEHUIO ONPECHEHMSI B BOJIHOM XO3SIIICTBE HEKOTOPBIX CTpaH. BriepBble cieiaH0 TeXHUKO-
9KOHOMHYECKOE COINOCTaBIEHUE PA3JIMYHBIX CIOCOOOB IOJYUYEHHs] BOJHBIX PECYpPCOB C
MIOMOIIBIO OMPECHEHHS U MMOKa3aHa BO3MOXKHOCTh ONPECHEHUS BOJBI B OOJBIINX MaciTadax
JUI BOZOCHA0KEHUs OE3BOJHBIX CTPAH U OXPAaHbI BOJHOM Cpefbl OT 3arpsA3HeHus. B Hay4HOI
JUTEpaType eIle He JaBajlach CTOJNb JAETaJbHAs M KBATU(HUIMPOBAHHAS OLIEHKA TEXHUKO-
9KOHOMHYECKUX I[OKa3aTele W MEepCHEeKTUB ONPECHEHUS BOJAbI B PEIIEHUH BOJHOM
npo6aemsl mycTelHb. [lo3TOMYy MHE aymaercs, 4Tto mpejaraemas pabota OyaeT BCTpedeHa
MHOT'MMH CHELUATUCTAMH U IIUPOKUM KPYTOM UUTaTeNel ¢ OOJIBIINM HHTEPECOM.

A. I Babaes

[Ipesunent Akagemuu Hayk Typkmenckoi CCP,
yineH-koppecnonaent AH CCCP

I'''TABA 1

IIporpecc 4yes10Be4eCKOro o01ecTBa u NpoodJjgemMa BoJabl B
MyCTbIHE

3anmacsl BoaAbI Ha 3eMile U BOA000eCIIeYeHHOCTh CTPaH

Bona — nHambonee pacnpocTpaHeHHOE M caMoe HEOOXO0MMOe BELIeCTBO Ha 3eMile, U B
CHITy HEOOBIYHBIX, TOJBKO €i MPHUCYIIUX CBOWCTB HUYEM HE 3aMeHHMa. OHa UCTOIb3YeTCs B
ObITY I XO34WCTBEHHO-TIUTHEBBIX IleJiel, B MPOU3BOJCTBEHHBIX TEXHOJIOIMUYECKUX
nporeccax (Kak peareHT M pacTBOPUTENb, KOMIIOHEHT M paboyee Teno, 3HEpro- u
TEIUIOHOCUTENb U T.[.) U B CEIbCKOM XO3siicTBe. B HacTosiiee BpeMs Ha 3€MHOM Iape
€XEroHO pacxoayeTcst 0kosio 10 MiIpA. T BceX CBIPBEBBIX PECYpPCOB, TOTAA KaK IIOYTH TAKOE
K€ KOJIMYECTBO BOJBI YEJIOBEUECTBO UCIIONIB3YET €KECYTOUHO.



Poct CTapbiX W CTPOUTCILCTBO HOBBLIX TOPOJOB, PAasMCHICHHUE MNPOMBIIUICHHOCTU H
pacimpeHuc HHOHlaZICfI OpOoHIaEMBbIX 3€MCJIb HAaXOIHUTCA B HpﬂMOfI 1 HEPEIAKO pemafomeﬁ
3aBUCHMOCTH OT HAJIMYKUA BOAHBIX PECYPCOB B }IaHHOfI MCCTHOCTH.

B mocnennue rToApl BCe dUalie BBICKA3BIBACTCS TpPEBOra 00 MCTOIICHUU BOIHBIX
pPECYypCOB — H3-3a PE3KOr0 YBEIHUCHHUSI MACHITa0OB MOTPEOICHHUS BOIBI BOJAOCHAOKEHHE BO
MHOTHX palOHaX MHUpa pemraercs ¢ OonbIMMH TpyAHOCTsAMHU. [Ipobrmeme obecmedeHus
YyelioBeYecTBa MPEecHOM BoaoN Oblna mocBsimieHa crnenuanbHas koHpepenmus OOH mo
BOJIHBIM pecypcaM, coctosiBiiasicst B 1977 r. B Map-nens-Ilnata (Aprentuna).

Ecnu Boanast mpobnema M paHblie HMeNa IEPBOCTENEHHOE 3HAUEHHUE Ui CTPaH,
PAcCIIONIOKEHHBIX B 3aCYLUIMBBIX, WM ApUAHBIX, palOHaX MHUpa, TO B HALUW JHMU OHA CTaja
emie 0osiee OCTPOil U aKTyaabHOH B CBA3M C UX MHAYCTPUAIBHBIM U CEIBCKOXO3SHCTBEHHBIM
pasBuTHeM. [loaToMy BaXXHO OXapakTepH3oBaTh MMEIOLIMEcs BOJHBIE  PECYpChI,
CYLIECTBYIOIINE CTIOCOOBI MX UCTIOIB30BAHUS U pa3padaTbiBacMbIe METOIBI BOJIOOOCCTICUCHUS
MaJIOBO/IHBIX UJTH 0€3BOHBIX MYCTHIHHBIX TEPPUTOPHUHL.

Muposbie 3anachl BoAbl Ha 3eMie paBHbI ouTH 1 386 MIIH. KM?, U3 HUX IPECHBIX BOJ
Bcero Jymiib 36 MiH. km?, win 2,53% («MupoBoii BojaHbIi Oananc...», 1974). U3 storo
KOJIMYECTBa TpecHBIX BOJ Oosee 1Byx Tpered (wnu 1,76%) Haxoaurcs B TBEPAOM
COCTOSIHUM — B JIEJHUKaX APKTHUKU, AHTAPKTHKUM U 30H€ BEUHOM MeEp310Thl. B kuaxom
COCTOSIHUM OOJIbIIasi YacTh 3aIlacOB MPECHBIX BOJ MPEACTABICHA MOJ3EMHBIMU BOJAMH —
10,53 man. kM3, wm 0,76% o0mmx 3amacoB. U Bcero aumb 0,01%, mim 134 ThIC. KM,
MHUPOBBIX PECypCOB IPUXOAMTCS Ha TMpPECHbIE BOJbl, HaxoJslMecss B 30HE aKTUBHOIO
BOojlo0OOMeHa — B 03epax, 0oioTax, pyciax pek, mouBe u arMmocdepe, KOTOphle U CIyXKaT
4eJIOBEKY UCTOYHMKaMu npecHoil Bojbl. Ilapel atmocgepsl copepxar 12 900 km* Bojibl, a B
pycaax BCeX pek 3amac ee eme MeHbiie — 2120 kM?, HoO UMEHHO aTMoc(epHas Biara u peku
WUTPAIOT OCOOCHHO BaXXHYIO pOJIb B OOECIEUYECHMH 4YellOBeKa IMpecHOW Bomoi. Pexm B
OYKBaJILHOM CMBICIIE CJIOBA MPEICTABIISIIOT COOOM KPOBEHOCHBIE COCYIbI, HECYIIHE «KHUBYIO
KPOBb» — IPECHYIO BOJY.

Jutst reoprznueckux ¥ OUOIOTHYECKUX TIPOIECCOB, MPOUCXOIAIINX Ha Hallel TuraHeTe,
’KU3HEHHO Ba)KHOE 3HAUYEHHE MMEIOT BO30OHOBISEMbIE BOJHBIE PECYPCHI, MPEACTABISIONINE
JMHAMUYECKYI0 4acTh KPYroBopoTa Bojbl Ha 3emiie. ExxeroqHo moutu mnosioBuHa (47,1%)
BCEH COJIHEUHOH 3HEPTuH, JOCTUraloled 3¢eMHOM MOBEPXHOCTH, PaCcXOyeTcs Ha HCHapeHue
577 Thic. kM* BoabI («MHupOBOI BOJIHBIN OanaHc...», 1974). U3 Bcell ucnapuBiieiicss BoAsl Ha
cymy Bbimamaer 119 000 km?, a ucnapsgercs ¢ HOBEPXHOCTH CYIIH TOJBKO 72 TBIC. KM®.
Paznuma B 47 000 km® pacxoayercs Ha €KEroJHbIH MOBEPXHOCTHBIA CTOK BCEX PEK 36MHOTO
nrapa (43 700 xm?), nenHukoB u aiicoepro (1100 km?), a Takke MOA3EMHBIA CTOK B OK€aH
yepe3 OeperoByro nuHHiO (2200 xm?) («MupoBoit BojaHbIM Oananc...», 1974). Mcxons us
MPUBEJCHHON BEJIMYMHBl PEYHOIO CTOKa BOJOOOECHEYEHHOCTh Kaxjoro u3 4 205 miH.
)kuteneil mmaHeTsl ' coctaBiuser 10 390 m3/ron, wim moutu 28 500 n/cyt. bnaromaps
KPYTOBOPOTY BOJIBI Ha 3eMIIE PECYPCHI PEYHOTO CTOKA MOCTOSTHHO BO3OOHOBIISIOTCSI.

'Mo namaemv Hdemorpaduueckoro uentpa OOH, takum Obuto HaceneHue mupa B cepemuHe 1978 1. —
P
«ITpasaa», 22 anpens 1979 r.

HcTtounnkoMm (opMHpPOBaHKS BOAHBIX PECYpPCOB SBIAIOTCA aTMoc(epHble ocanku. s
pa3n4yHBIX TreorpapUuecKuX paroHOB MHUpa KOJMYECTBO HMX KOJeOnercs B 4Ype3BbIYAHO
mMpokux npeaenax. OcoO0EHHO Mano OCaJKOB BbINAJaeT B MYyCThIHAX. ['00Bas cymma B
IKCTPAAPUAHBIX 00JacTAX 00bIYHO MeHee 65—100 MM, B apUIHBIX U MOJyapUIHBIX — OT
100 no 400 mMm. Camoe 3aCylIMBOE MECTO HA 36MHOM Iape — JluBuiickasi yCThIHA, I/I€ B



OTJIeNIbHBIE TOJ(bl HE BBINAJAET HU KaIUIM JIOXKJIS U roJIoBasi CyMMa OCaJIKOB HE IPEBBIILIAET
3 MM, a B IIEHTpe NYyCThIHM — Aaxe 1 MM. BTopoe mo 3acyluiMBOCTH MECTO — IYCTBIHS
ATtakama B YUwnnw, r/1e TOJJOBBIE OCAAKH €/1Ba TocTUTaoT 10 MM U B OTZENBHBIE IOl BOOOIIIE
He ObiBaeT noxkiel («MwupoBoil BogHbINH OanaHc...», 1974; «Dusuko-reorpapuueckuii...»,
1964). [lpyrue apuaHbie paiOHBI XapaKTEPU3YIOTCS CICIYIOUIUM KOJMYECTBOM OCAJKOB: B
nycteiHe ['06u — 20 MM, Ha tore ApaBuiickoro noxyoctpoBa — 40, B mycTeiHX MpaHckoro
Haropbsi — 61, B CeBepHoit AMepuke B mycTbiHE MoxaBe — 89 MM.

OO61upHbIe MIOMAAN MYCThIHD U MOJYNYCThIHb MUpPa O0NaJal0T CKYJIHBIMU BOJIHBIMH
pecypcamu. A B TYMUAHBIX pallOHaX 3eMHOTO MIapa arMocepHbIE OCaIKHU BHIMATAIOT B
OONBIINX KOJIMYECTBAX M OOpaszyloT peuHoi cTok. Hampumep, rojoBas cymMma OCalkoB B
paiione batymu — 2500 MM, B Adpuke B Kamepyne, y ropsl Kuimnmanmkapo, — 9950, a Ha
camoM Bynkane — 10470, B Ungun y noguoxkust ['mmanaeB — 11 270, a na CeBepHbIX
laBaiisix — gaxe 12 093 mm (Kemutep, 1965; «MupoBoii BogHsbIi O6anaHc...», 1974).

B Mecrax ¢ OnaronpusTHBIMH KIUMATHUYECKMMM M THUIPOJIOTHUYECKUMH YCIOBUSMHU: C
OOMJIBHBIMU OCaJIKAMH, MAalbIM pPAaCXOJOM BOJbI Ha UCHapeHHe U QUIBTPAUI0 —
bopMuUpYIOTCS pEKU C BBICOKUM BOAHBIM CTOKOM. Camble OONIbLIIME M KPYMHBIE DPEKH
HAXOJSITCS B MAJIOHACEJICHHBIX U HEOOXKHUTHIX MecTax (AMa3oHKa HeceT B roj 6307 km® BOJIbI,
Jla-ITnata — 1358, Konro — 1305, Enuceit — 550, Jlena — 490, O6p — 395, Amyp — 348,
Makkensu — 265 wu gap.) (Kemmep, 1965; «Opomienne u ocyiieHue...», 1974).
B rycro3aceieHHBIX paiioHAX MHpa PEKH HEMHOTOBOJHBI M WX PECYpChl pa3o0paHbl Ha
HYK/IbI BOJOCHA0KEHHUS U OPOIIEHUSI.

O BO100OECTIEYEHHOCTH CYJIAT TO KOJIWYECTBY BOJHBIX PECYypCOB PEYHOrO CTOKa,
MPUXOJIAIIMXCS Ha OJHOro xurtelsi. CBelleHHs O BOJ00OECHEUEHHOCTH DPA3IMYHbIX CTpaH
npuBeneHbl B pabore M. U. JIbBoBuua (1974). Camyio BBICOKYIO BOA0OOECHEYEHHOCTh
MMEIOT Takue crpalbl, Kak 1'abon, Konro, Kanaga u Hopserus, rae Ha nyuly HaceleHus
npuxoasrces ot 328 mo 96,9 teic. v*/rox. Camyro Huskyio — Cynpan, Jlusus u APE, tne
KK skuTens pacrionaraetr ot 4,01 mo 0,12 Teic. M*/ron Boapl. B CCCP Ha kaxmoro
KHUTeNd B cpeHeM npuxoaurcs 16,6 Teic. M*/ron Boasl. Ecim Cubups n Jansnuii Bocrok
O4€Hb OOraThl BOJAHBIMH PECYpPCaMHU, TO XYK€ BCEro 00ECHeYeHbl BOJIOM MECTHOIO CTOKa
Hacenenue Typkmenckoit (110 m*/rox) u Monnasckont (220 m*/ron) pecny6nuk (baGkun,
Bockpecenckuit, 1976).

PocT moTpediennsi BOaAbI B MUpe

BeicTphIil pocT HaceleHHMss MHpa, pa3BUTHE MPOMBIIIJIEHHOCTH M OPOLIAeMOro
3eMJIeIeNusl TOPOXKIAIT enie OONbIIMKA POCT MHUPOBOTO BOAOMOTpebsieHus. 3a Tepuoja OT
Hamux JHed g0 2000 1. pacxon BOABI HAa BOJOCHAOXKEHHE MOXET YBEIUYUTHCS MPHU
CYIIECTBYIOIIMX METOJAaX BOJOIONB30BaHUA B 12 pa3. Ecau Oyager mNpuUMEHATHCS
panroHAIEHOE BOIOTIOIB30BaHIE — O00OPOTHOE BOJIOCHAOKEHHUE, TIOBTOPHOE MUCTIOIH30BAHUE
BOJBI M IIEPEXOJ K CyXOMy, OC3BOJHOMY IPOM3BOJICTBY, TOTJa BO3MOIKHO, YTO BOJ03a00p
BO3pacTeT TOIBKO B 2,5 pasa (1o 1505 xm?/rox) (JIeBoBu, 1974).

B ta6i. 1 npuBeaeHsl gaHHble 0 10TpediieHnn Boabl B Mupe. B 1975 r. obmmii pacxon
BO/IbI Ha 3eMHOM Inape coctaBui 3000 km*/rox u k 2000 r. o yBouTcs. B Hacrosiiee Bpems
B CpPEeHEM Ha KaXKIOro uTens IaHeTsl nmpuxonutcs 2100 n/cyT, KOTOpble pacXoqyroTcs
cnenyromum obpazom: 5% — B KOMMYHanbHOM X03sUcTBe, 21% — B ungycrpuu, 70% — B
uppuraiuu u 4% — MoTepu Ha UCIIAPEHUE B BOJOXPAHWIUIIIAX.



Ho ¢daxtuyeckuii pacxoq BoJbl B OTAEIbHBIX CTpaHaX KoeOJIeTCs B BECbMa LIMPOKHX
npenenax. B unaycrtpuanbHo pa3ButhiX, Takux, kak CCCP, ®panuus u CIIA, ypoBeHb
noTpeOIeHUsT BOJbI HA Kaxkaoro kurtels B 1966 r. coctaBun coorBercTtBeHHO 3200, 4500 u
6500 1/cyT (Dropon, 1966; Spiegler, 1966; Sporn, 1966; «/cnonas3oBaHue BOALL...», 1973).
Mexny TeM B pa3BuBaroluxcs crpaHax Asuu, Adpuku u Jlatuackoit Amepuxu B 1966 r. Ha
BCE HYXJIbI pacxomoBaioch 38 1/cyT («Le dessalement...», 1965).

Taobauma 1
BogonorpedJ/ieHne HA 3¢eMHOM LIape, KM>/T0O11
(B uMcnIuTENIE OJHOE BOJAONOTPEOICHUE, B 3HAMEeHaTelIe 0€3BO3BPATHOE)

(«MupoBoil BogHbIN O6anaHc...», 1974)

Bononorpeburens 1900 r.{1940 .| 19501. | 1960T. | 1970T. | 1975T1. | 1985T. | 2000 I.

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

KoMMyHanbHOE X035IICTBO

HpOMBII_HJ'IeHHOCTB

CeJbCcKoe X034HCTBO

Bopoxpanunnuina

Oob1ee (c OKpyIJIeHHEM)

bonbuioil pacxox BOABI BBI3BIBAET IpolLEecC YpOaHMU3AlMsI COBPEMEHHOM JKHU3HM.
B HacTosiee Bpemsi BO3HHMKIIM IOpOJa-rUraHThl ¢ HaceneHueM Oosee 10 miH. yenosek. Ilo
JaHHBIM MeXIyHapOIHOTO JeMOrpad)uyeckoro LeHTpa, K KOHIy BeKa BBIPACTYT ropoja-
cBepxrurantel — Mexuko, Can-Ilayny u KanbkyTtra ¢ Hacenenuem 32, 26 u 22 MIIH. YEJIOBEK.
YroObl 0OecTiednTh BOJON TaKne KOJOCCATbHBIC CKOIUICHUS JI0/IeH, HEOOXOAUMBI OTPOMHBIE
KOJIMYECTBA BOJIHBIX PECYPCOB, KOTOPBIX Ha MECTE YK€ HE XBaTaeT, oulymaercs Ie(uuuT
BOJIbI, TAK KaK axa ropoJI0B HE ocllabeBaerT.

PasBuTtre KpynmHOW MPOMBINIJICHHOCTH, B OCOOCHHOCTH XHMHYECKOH, CBS3aHO C
HEYKJIOHHBIM POCTOM MOTpeOsIeHus Boabl. Benb Ha MpOHM3BOACTBO | T ClEQYIONUX BUIOB
MPOMBIIIICHHON MPOAYKIUU TI0 OOMICTIPUHSATHIM HOpMaM HY>KHO HM3PacXxoJ0BaTh BOABI, B M>
(«YKpyIHEHHBIE HOPMBEL...», 1973):

YISt 2—6 IJ1acTMace 1 200—
1 650
. 1 200—
JTOOBIYH U TIepepadoTKH HEDTH 40—150 | xoHmeHCATOPHON OyMaru 3300
YyryHa ¥ CTajld 100— | CHHTETHYECKUX CMOJI 1 500—




200 2 000
Oymaru 430— KyOOBBIX KpacuTeJel U HHIIUTO 1680—
y 770 y p A 5 000
400—
KapToHa 510 CUHTETHYECKOr0 KayuyKa 2 850
Y Sy—— 400— | XMMHUYECKHX BOJIOKOH (areraT u 3 000—
yAObP 800 KarpoH) 5700
. 820—
HaTypaJIbHBIX TKaHEH 1 620 HIEJIKa-ChIpLa 7250
800—
TUTaHA U HUKEJIS 3000 MOJINOICHOBOTO TPOKaTa 11 700
CHHTETUYECKUX TKaHEH (aBcaH 950— DO TOMULIHA 55 900
Y HUTPOH) 1 900 p H

Ecnu comoctaBuTh 3TH UQPPBE ¢ 00EMOM HBIHEIIHETO0 MHPOBOTO MPOMBIILICHHOTO
HpOPI?:BO,Z[CTBa, TO HCpr,Z[HO ce6e Hpe,Z[CTaBI/ITB MaCH_ITaGBI HCIIOJIB30BAaHUsA BOABI B
UHIYCTPHUH. 3a 75 JIET TEKYIIEro CTOJCTHS MOTPEOICHHE BOIBI B IIPOMBIIIIJIEHHOCTH BBIPOCIIO
¢ 30 mo 630 km*/rox, T. €. B 21 pa3, a k 2000 r. Bo3pacteT 1o 1900 km*/rox (cM. Tabdi. 1)

Ho namboiiee KpynmHBIM MOTPEOHUTENIEM BOJBI OCTACTCS CEIBCKOE XO3IHUCTBO, 0COOCHHO
opommaemoe 3emuenenue. [lo manaeim U. A. [lluknomanoBa (1976), mmomans opomaeMbIx
3eMellb B MHUpE 3a MEPBYIO MOJIOBUHY BeKa yBenuumiach ¢ 40 1o 96 miH. ra, T. €. BbIpocia
HEMHOTMM OoJjiee 4eM B JiBa pasza. 3a BTOPYIO TOJIOBMHY Beka OHa Bo3pacteT ¢ 96 mo 420
MJIH. T2, Wi Oojiee YeM B YETHIPE pasa, a BCEro 3a CTOJIETHE IUIOIIAJb MOJMBHBIX 3€MEIlb
yBenuuutcsi 6onee yem B 10 pa3. Pacxon Boawl Ha opouleHue ¢ Haudajia Beka j10 1970T.
Bo3poc ¢ 350 mo 1900 km?/rox, a k 2000 r. yBenmuutcs eme a0 3400 km*/rox (cm. Tadm. 1).

Hacejienue u miomaab IIYCTbIHb

[TycTbIHS — MECTO XO3SIMCTBEHHOM JIESITEILHOCTH YelioBeKa. Eciu B npexkHue BpeMeHa
B MYCTBIHSX U MOJYIYCTHIHSAX BEJIOCHh TOJBKO DKCTEHCHMBHOE OTIOHHOE >KMBOTHOBOJACTBO U
3emJIe/ieNine CYLIECTBOBAJIO JIMIIb B HEOOJBIIMX Oa3ucax, TO B HallM JHM Hadajlach
NPOMBILUIEHHAsT pa3pa0oTKa TMOJIE3HBIX HCKOMAEMBIX M KPYMHOE HMPPUTAllMOHHOE
CTPOUTENBCTBO B LIENSAX OCBOCHHUS HOBBIX 3eMelb. B apunHON 30HE BO3HHMKIM KpPYITHBIE
HEHTPHl HEe(PTSIHOW, Ta30BOH, XMMHYECKOW W TOPHOPYIHON MPOMBIIUICHHOCTH, BBIPOCITH
ropoga W HOBBIC TIIOCCIIKH, IIPOJIOKCHBI HG(I)TC- U Ta3omnpoBOAbI, IMOCTPOCHLI JIMHUU
3eKTponepeay, NIOCCEHHbIE U JKeTe3HbIe TOPOTH.

Coznanbl HOBbIE PYKOTBOPHBIE OA3MCHI M 3a3€JI€HeNn OONbIINe MAaCCUBBI BO3/IEITaHHBIX
MoJiel, KOTOpPhIE CTAIM UTPaTh 3aMETHYIO POJb B MPOU3BOJCTBE 3€PHOBHIX M TEXHHUECKHX
KyJbTyp. B IyCTHIHHON 30HE pPAacroyioKeHa TPeTh BCEX OpOLIAaeMbIX 3eMellb MHupa (30HH,
1976; «Opomenne u ocymeHue...», 1974), BoipammuBaercs 100%  xjomnka-ceipiia,
pOu3BOIUTCS OKoo 80% IIenmKka-ceIpiia W MHOTO Jpyrod mpoxykmww. Ha oOmmpHBIX
MYCTHIHHBIX M TOJIYIMYCTHIHHBIX TAacTOMINAX pa3BUBACTCS OTIOHHOE >KUBOTHOBOJCTBO.
’KuBoTHOBO1ueckue xo3sicTBa qaroT 100% kapakyJis, 3HAUUTEIbHYIO J0J0 Msica, HIEPCTH.

OJHakO WMHTEHCHBHAs SKCIUTyaTalusl MPUPOJHBIX PECYpPCOB, YBEIMYEHHUE IUIOTHOCTH
HACEJICHUA, POCT MPOMBILIIEHHOK IMPOU3BOJACTBA, IPUMEHEHHE MHAYCTPUAIBHBIX METOOB




Pa3BUTHS CEIIbCKOTO XO3SICTBA, HEOBIBAJIbIE MAcCIITaObl JOOBIYHM TOJE3HBIX HCKOIAEMBIX,
HEONMAronpHsTHBIE TMOTOJHBIE YCIIOBUS MPUBEIM K BO3SHHUKHOBEHHIO BO MHOTHX pailloHax
ApUIHOW 30HBI 36MHOT'O IIapa «aHTPOMOTEHHBIX» MyCTHIHB, ILIOMAAh KOTOPHIX UCUHUCIISACTCS
B 9,1 miu. km? (3onH, 1978).

CoBpeMeHHBIC TPOOJIEMBl H3YYEHHUS M OCBOCHHS IyCTHIHb W Mephl OOpHOBI C
OIyCTBIHMBAHWEM OBbUIM TNPEAMETOM OOCYXIEHUS Ha MEXIyHApOJHBIX KOH(EpEeHIUSAX U
cumnosuymax. B 1977 r. B cromuue Kenunm HaiipoOu mposenena kongepenuuss OOH, Ha
KOTOPOMW MPUHST COTJIACOBAHHBIN «IUTaH JEUCTBUI» Mo 00pbbe ¢ omycThiHBaHuEM (Toila,
1978). Hu wmarepuanam wuccienoBaHuii MexxayHaponHoil mnporpammsl  OpraHuzanuu
O6benunennsix Hamwmit mo oxpyxkatomeit cpene (FOHEII) u apyrum MexnyHapoaHbIM
opranmzarusim  OOH  (®AO, BMO, IOHECKO) cocraBieHa BceMmHpHas KapTa
onycteiHuBanus («Desertification map...», 1977), omyonukoannas FOHEII B Haiipo6u. Ilo
HEH yTOYHEHBI IUIO0IIAN TyCThIHb U MOIYITyCThIHb, ONIPECIIEH YPOBEHb OIIACHOCTH ITpolecca
OITYCTBIHUBAHHUS JUISl BCEX apUHBIX TEPPUTOPUNA U TOJICUUTAHBI UX TUIOIIA/H.

Awmepukanckuil yaensiit [1. Melirc onpeaenus mioiaib MyCThiHb MUpa o0med nudpoun
48,8 wmuH. kM? (Meiirc, 1955). Tlo3xe erunerckuii yueHbii-akosor M. Kaccac Takke
MPOU3BEI MOJACYET IJIOMAAN IMYCTHIHh MO OMOKIMMATHUYECKMM 30HaM U TMOJIYYHJ OOIIYIO
mwiomans B 50,83 mumH. kM?, wim 34,1% cymm (3onH, 1976). CormacHo mnociaeaHei
yrouHeHHON kapre omnycTteiHMBaHusA FOHEII, mycTslHM M nomymycTeIHHM 3aHUMaroT 53,3
MJTH. kM2, Ui 35,8% Bceil cyliu, a 30Ha HEJJOCTaTOYHOrO yBIaXHEeHUs — 4,1 MuIH. KM?.

Tabnuma 2
PacnipenesieHne Mo KOHTHHEHTAM ILIOIIA/Iel MYCTHIHL H OPOIIAeMbIX 3eMeJIb, MITH. T'a

(mo nanubiM M. Kaccaca u 1. C. 30HHa)

B Tom uncie

p— ycrsasn POy

Hoi 30He

EBspona — 12,8 —
Adpuka 1790 8,9 7,9
ABcTpanus 640 1,7 1,6
CeBepHas u llentpanbnas Amepuka | 400 24,4 21,8
IOxnas Amepuka 300 6,6 0,6
Azust 1 650 164,6 44,0
CCCP 303 11,5 8,5

Uroro... | 5 083 2335 84,4

B Tabi. 2 NPpUBCACHDBI IUIOIIAAW ITYCTBIHb W OPOIIACMBIX 3€MCJIb 110 KOHTHHCHTAM U
IIomaau opomacMbIX 3€MECJIb B HYCTLIHHOﬁ 30HC.

3acylnuiMBble  30HBI HOJPA3JENAIOTCA IO OMOKIMMATHYECKUM IPU3HAKaM Ha
JKCTpaapuiHble, apuaHble M noayapunnsle. Ha xapre omycteiHuBanusa HOHEIIL
(«Desertification map...», 1977) oHu BbIEICHBI TTO BETUYMHE MOKA3aTeNS YBIAKHCHUS WIIH



apunHoctu C,, KOTOpPbHIH paBE€H OTHOLICHUIO CPEJHEr0/I0BOM CYMMBlI OCAJIKOB K
COOTBETCTBYIOIIEH CPEIHET0I0BOM CyMME UCTAPSIEMOCTH.

1) Okcrpaapuanas 3o0Ha, rae C, < 0,03. Bo3aMokHas roioBasi cymMmMa OCaJIKOB MEHEe
65—100 MM, a B HEKOTOPBIX IMYCTHIHAX BOOOIIE HE BBINAJAET 33 FOJ HU OJHOTO JOXKIs. 30Ha
XapakTepusyeTrcs  OTCYTCTBHEM  pPAcCTHTEIBHOTO TOKpOBa W KpailHE  CypPOBBIMH
KIUMaTUYeCKUMHU yCIoBHsAMH. [1o mocieaHnM omeHkaM, IUIoImaab 30HE ucuucisercs B 9,0
MJIH. KM?,

2) Apuanas 3oHa, rae 0,03 < C, < 0,20. Cymma ocaaxoB ot 100 o 200 mm. ITokpeiTa
CKYJITHOM PaCTUTENLHOCTHIO: MPOU3PACTAIOT dPEMEPHBIC OJHOJETHUE TPaBbl, a MHOTOJICTHSIS
PacTUTENBHOCTh COCPEIOTOUMBAETCS BIOJIb CYXUX PYCEN PEK «BAJIN», KOTOPHIE 3aIIOJHAIOTCS
BOJIOM W TEKYyT TOJBKO BO BpeMs JOXKIs. B 3TOH 30HE MOXHO 3aHMMATbCA KOUYEBHIM
CKOTOBOJICTBOM M OpoIIaeMbIM 3emiienienueM. [nomans pasna 26,8 MitH. kM.

3) Honyapuanast 30Ha, rae 0,20 < C, < 0,50. Cymma ocankoB ot 200 mo 400 MM, Goiee
YacTO BCTPEYACTCS MHOTOJICTHSAS PACTHUTENBHOCTh M HWMEIOTCS OTACJIBbHBIC YYaCTKH C
TPaBSIHUCTBIM TOKPOBOM. 3I€Ch pPa3BOJSAT JOMAUIHUX JKUBOTHBIX M  BO3JEIBIBAIOT
HeopoIllaeMble ceabX03KyIbTyphl. [Tnonians cocrapnser 17,5 MiH. kM2

4) 3ona HenocTatouHOro yBIaxHeHus, rae 0,50 < C, <0,75. Cymma ocankos ot 400 10
800 MM. DTa 30Ha XxapakTepusyeTcsi 0oJjiee MIOTHOH pacTUTENbHOCTBIO, K HEM OTHOCSTCS
TPONIMYECKUE CaBaHHBI, YEPHO3EMHBIC CTEMU. 371eCb BO3MOXHBI OOTapHBIE IMOCEBHI
HEKOTOPBIX  KyJbTYp, MO [N  BBICOKONPOAYKTUBHOTO  3eMJeleiaus HeoOXOAUMO
HCKYyCCTBEHHOE opoieHue. [Inomans pasna 4,1 M. kM2,

N3 kpaTkoil XapakTEpUCTUKM apUIHBIX 30H BHJHO, YTO U3-32 HEAOCTATOYHOIO
YBJIQKHEHHUS 3E€MJIEACIIME B IYCTBIHAX BO3MOXKHO TOJIBKO IPH YCIOBHM HMCKYCCTBEHHOTO
opouenus. [1oaToMy KU3HB U 3eMJIeieTINEe CKOHLIEHTPUPOBAHbI B 0a3UCax, a HAa OOIIMPHBIX
MPOCTPAHCTBAX MYCThIHb HET HHU IMOCTOSIHHOW PaCTUTENbHOCTH, HM IMOCTOSHHBIX KUTeNeH
(ecTb TONBKO pacTeHHs-3GEeMephl, Jla CKOTOBOJBI-KOUEeBHUKH). Ho »5TH  oOmupHbIe
IPOCTPAHCTBA OOJAAAIOT BBICOKUM HKOHOMHUYECKHM MOTEHUMAIOM. M 4ToOBI OCBOUTH
OorarcTBa MyCTBIHb M TIOCTaBUTh UX HA CIYKOy dYeNOBEKY, HY)XHBI BOJIHBIC PECypChl B
KOJIMYECTBAX, JOCTAaTOYHBIX /Ui O0O0ECHeueHUs BOJOW HOBBIX TOPOJOB U  HOBBIX
NPOMBIIIJIEHHBIX Pa3pa0OTOK MOJNE3HBIX UCKONAEMbIX, Pa3BUTHS OTTOHHOI'O JKHBOTHOBO/ICTBA
1 OpOLIAEMOT0 3eMJIeIENHA.

Boanbie pecypcbl NyCTHIHD

Crneunduyeckre KIUMaTHUYECKHE YCIOBUS IMyCTHIHB — OOWJIME COJIHEYHOrO TeIlIa,
Majlble OCaJK{, BBICOKME TEMIIEpaTypbl BO3Ayxa M OOJIbIIOW NEQUIUT BIAXKHOCTU — HE
TOJIBKO HCKJIIOHYaloT (OPMHUPOBAHHUE MOCTOSHHOTO BOJHOTO CTOKa, HO W CIIOCOOCTBYIOT
MOBBIIICHUIO MMHEpAIM3allMd TOA3EMHbIX BOJ. JIMib BO Bpems noxaed o0pasyroTcs
BPEMEHHBIE BOJOTOKH, KOTOpbIE OBICTPO IepechixatoT. I10CTOSIHHBIM MOBEPXHOCTHBIH CTOK
dopmupyeTcs 3a npeiesaMu My CTHIHb.

UYepes HEKOTOpHIE MYCTHIHU MPOTEKAIOT TpaH3uTOM KpymHbie peku (Hurep, Hun, Ung,
Turp u EBdpar, Amynapes, Koiopano u ap.), 6epyiiue Hadaao B COCSTHUX reorpapuuecKux
obmacTsix, OOBIYHO TOpPHBIX paiioHax. B Tabi. 3 cBeleHBl JaHHBIE O KPYITHEHIIMX peKax,
MPOTCKAIUX MO MYCTBIHHBIM MW 3aCYIJIMBBIM TCPPUTOPUAM MHUPA. Nx BOIHBIC PECYPCHI
UTPAIOT TPOMAJHYIO pOJIb B OCBOEHMM TMYCThIHb: B BOJOCHAOXEHWU (HaceleHuss u
MPOMBIIIIJIEHHOCTH ) U B OPOIICHUH.



[TomumMo pedyHOro cTOoKa B TMYCTBHIHAX €II€ C JPEBHEHIIMX BPEMEH IIHUPOKO
UCTIONB3YIOTCSL BCE JOCTYIHBIE PECYPChl MPECHBIX MOA3EMHBIX BoJ. OOIIME eCTECTBEHHbIE
3amachl MOA3EMHBIX BOJI BO BCEM MHUpE OLICHEHBI B 23,4 MIIH. KM?, U3 HUX mIpecHbIx 10,53
MIH. KM® U coleHbix 12,87 w™uH. kmM® («MupoBoit BoaHbI Oamanc..», 1974). U3
MPHUBEICHHBIX U(P CIEIYET, YTO HA CYIIE COJCHBIX MOJ3EMHBIX BOJ OOJIbIIE, YeM PECHBIX,
a B MIYCTHIHE 3TO COOTHOIIIEHUE e1lle 00JIee N3MEHSIETCS B MOJIb3Y COJICHBIX.

B myCThIHAX HMAET MHTEHCHBHOE WCIIAPEHHE HE TOJIBKO BBINABLUIMX OCAJKOB, HO H
TPYHTOBBIX BOJ. JTO NPUBOJUT K MOBBILIEHUIO MUHEPAJIU3AIMU TIOJI3EMHBIX BOJI, a B Cllydae
uX OJIN3KOrO 3ajeraHus OT MOBEPXHOCTH — K 00pa30BaHUIO COJIOHYAKOB U MIOpoB. [TosTomy,
KaK TIpaBWIO, Ha OONBIIEH YacTH TEPPUTOPUH MYCTBIHb IIOJ3EMHBIE BOJBI IIEPBOTO
BOJOHOCHOI'O TOPHU30HTA MMEIOT MOBBIIICHHYI) MHMHEPAIU3ALMI0 U HENPUTOMHBI IS
XO3SICTBEHHO-OBITOBBIX IIEJICH.

Taonunma 3

Boanble pecypcbl KPpyNHEHIINX PeK, NPOTEKAIIMX M0 NYCTHIHHBIM U NMOJYNyCThIHHBIM
TeppPUTOPUAM

. CpeiHHit MHOrOJETHHIL _— ij: scuéif; ’
CTOK, pacxop, KM TBIC. KM?
KM*/TOZL M’/c
Hurep (Adpuka) 268,0 | 8500|4160 |2092,0
Wun (Asus) 206,0 | 6530|3180 | 980,0
Hun (Adpuka) 84,0 2664|6671 |2870,0
Turp u EBdpar (A3us) 77,0 | 2442 | 3260 | 1048,0
Amynapbs (A3us) 63,1 | 2000 | 1437 227,8
Xyanxs (A3us) 47,0 [ 1500 | 4845 745,1
Coipaapbst (A3usi) 37,8 | 1200|2137 150,1
Tapum (A3zus) 29,0 920 [ 2030 | 951,5
JInmronio (Adpuka) 26,0 824 | 1600 | 440,0
Kapyn (A3zus) 24,3 770 850 60,0
Myppeii (ABcTpanusi) 23,6 750 | 2575 | 1056,7
Konopano (CeBepHas AMepuka) 23,4 742 | 1450 107,0
Ceneran (Adpuka) 23,2 735 | 486 | 441,0
Puo-I'panne (CeBepHast AMepuka) 18,0 570 | 2 880 570,0
Jxy6a (Adpuxa) 17,2 546 | 1600 | 750,0
OpamxeBas (Adpuka) 15,3 486 | 1860 | 1020,0
Nnu (A3us) 14,8 470 | 1439 129,0
lenbmeny (A3ust) 6,8 214 | 1150 39,2




Cedunpyn (Azwust) 4,1 130 720 56,0
3epaBmiaH (A3wus) 2,6 81 781 12,3
Yy (Azus) 2,0 64 | 1067 27,1
J[3a0xaH (A3wus) 1,9 60 808 150,0
Myprab (A3us) 1,6 52| 852 46,9
®dapaxpya (Azus) 1,5 49 580 25,0
Vcrounnku: «BomHble pecypebl 1 BOAHBIA Gananc...», 1967; «Mupooii Bosmblil Gananc...», 1974; Mypanos, 1959;

«Opomrenue u ocymenwe...», 1974; Ulymsn, 1965, 1968; BCO, n3x. 3.

HpCCHI)IG MOA3CMHBIC BOJbI BCTPCUYAIOTCA BOMM3M oOnacTeil nmuTaHUA Ha IMOATOPHBIX
pPaBHHMHAX WJIHM B JIOJIMHAX KPYIHBIX PEK, TJI€ TOCTYIICHUE BOJI MIPOUCXOIUT C TOP MU U3 PEK
3a CYET MOAPYCIOBOU (PHIIBTpaIHs.

B moanecuanpix nuH3aX MOTYT OBITH HAKOIUICHBI OOJBIINE CTATHYECKHAE 3arachl
npecHbIX BOJ. TONBKO MO BOCBMHU KPYMHEWIIUM JHMH3aM TypKMEHUCTaHAa CTaTUYECKUE
3amacbl BOAbI ompezeneHsl B 71 Miupa. m®. EcTrecTBeHHbIE pecypchl 3THX JIMH3 DPAaBHbI
482,1 n/c, a TPOTHO3HBIE SKCIUTyaTallMOHHBIE oOlleHeHbl B 13 757 n/c («['mumporeomnorus
CCCPy», 1972). IlosToMy B3KcIUTyaTalus MOANECYAHBIX JIMH3 IPEAINONaraeT pa3paboTKy
BEKOBBIX 3aMacoB BOJABI. Mauible JTHH3BI MPECHBIX BOJ (HOPMUPYIOTCS MYTEM MOTPY>KEHUS B
30Hy a’palliyd BOJ BPEMEHHOTO ITOBEPXHOCTHOIO CTOKA C TAaKbIpOB WM TPEATOPUH.
MarasuHupoBaHUE J10%K/I€BOI BOJbI B IIOJI3EMHBIX KOJJIEKTOPAX MO3BOJSET COXPAHUTh €€ OT
UCIIAPEHNUs U UCNOJIb30BaTh B OTTOHHOM JKUBOTHOBOJICTBE.

MuHepanu3oBaHHbIE TOA3EMHbBIE BOJIbI pacnpocTpaHeHbl Bcroay. Ha paBHuUHAX oHM
O0OBIYHO 3aJIETAIOT CIUIOIIHBIM 3€PKAJIOM M JIMIIbL B HEKOTOPHIX MECTax OoOpa3yroTcs MsITHa
pacnpecHeHHsl MMojA OOJBIIMMU MacCHBaMH OapXaHHBIX IECKOB 3a cueT (uibTpanuu
aTMOC(epHBIX OCAJKOB WM JOKICBOW BOJBI BPEMEHHOTO ITOBEPXHOCTHOTO CTOKa,
o0pa3yromierocst Ha TOPHBIX CKJIOHAX WM Ha PAaBHUHHBIX TTUHUCTHIX BOJIOCOOpax (TakbIpax).
CBoJHBIE JTaHHBIE O 3amacax COJICHBIX IMOA3EMHBIX BOJ B apHIHBIX 30HAaX 3€MHOTO Iapa
HUMU He Hainenel. B mocnemneit padore M. P. Hukutuna (1978) u npyrux mpuBoasITCS
pe3yJbTaThl OLEHKH PECYpPCOB COJIOHOBATBHIX M COJIEHBIX MOJ3EMHBIX BOJ| FOXKHBIX PallOHOB
CCCP, KOTOpbIE OXBaThIBAIOT BCE MYCTHIHHBIE M MOJYIYCTHIHHBIE PAOHBI HAILIEH CTpPAHBI.
Ha mnomaaun 3,6 MIIH. KM? MOTEHUHUATbHBIE AKCILUTyaTallMOHHBIE PECYPChl MOJ3EMHBIX BOJ
paBabl 5000 M*/c, m3 HEX TpecHBIXx — 2100, crabocomoHOBATHIX (C MHHEpamu3amuen 1—
3 r/m) — 700, comonoBateix (3—10T1/m)— 1000 m comennix (10—35 r/m)— 1200 m3/c
(Hukutun u ap., 1978). Takum o6pa3om, pecypcsl MUHEpAIM30BaHHBIX BOJ paBHBI 2200 M/c,
win 70 KM3/TOJ, 4TO 10 BOJHOCTH MPEBHIIIAET CTOK TAKOW OOJBIION peKH, Kak AMYyIapbsi.

CnaboMuHepanu30BaHHBIC MOA3EMHBIC (JAPEHAXKHBIE) M TOBEPXHOCTHBIE (CTOYHBIC)
BOJIbI MOTYT OBITh JOMOJHUTEIHHBIM HCTOYHMKOM TMOJYUYEHHUs BOJHBIX PECYpCOB U
UCIIONB30BATHCS VISl OPOILEHHUS HEMOCPEICTBEHHO, JTUOO Mocie pa30aBiIeHHUS MPECHBIMU
BOoIamMH, JMOO mocie ompecHeHus. B 1975r. oObeM COpPOCHBIX BOI B MHpPE JOCTHUT
1200 km*/ron, W3 HUX TONBKO JAPCHAXKHBIX BOJ OTBOAHMIIOCH B CEIBLCKOM XO3SHCTBE
npubam3uTensHo S00 km3/roa. Tak Kak B MyCTRIHAX MUPA HAXOIUTCS TPETh BCEX OPOIIAEMBIX
3eMeJlb, TO W3 3TOr0 KOJMYECTBA JIPEHAKHBIX BOJ HA apUIHBIC 30HBI MPHUXOIUTCS OKOJIO
170 xm*/ro.



B Hameli crpaHe y)xe MpOBEJEHBI OMBITHI, KOTOPHIE MOJITBEPIMIN 11eTIECO00Pa3HOCTh U
PEHTA0EIbHOCTh HCIIOJIB30BAaHUSI MUHEPAIM30BAaHHBIX BOJ JJIsi OpPOIIEHHS KOPMOBBIX H
TEXHUYECKUX KyJIbTyp («VIcmonbp3oBaHHME MUHEPATU30BaHHBIX BOJ...», 1973; PaxumOaes,
N6parumos, 1978). I'. C. Hectepoa (1972) B 00CTOSATENFHOM U Ype3BBIYAITHO MHTEPECHOM
0030pe 0000mMIa pe3ynbTaThl CBOMX HCCIEAOBAHWA W MHPOBOH OIBIT HCIOJIH30BAHUS
MUHEpPAJIM30BaHHBIX ~ BOJ JUIA  OpOIIEHUs. bbUI0O  TOKa3aHO, YTO HE  TOJBKO
cJ1a0OMUHEpAIN30BaHHbIE KOHTUHEHTAIBHBIE BOJIBI, HO U MOPCKHE MOXXHO B ONPEICTICHHBIX
YCIOBHSX C YCIIEXOM HCIIOJIb30BaTh JUIsl BBIPAIIMBAHUS KOPMOBBIX M TEXHUYECKHUX KYJIBTYD.

OO6HaexuBaroLe pe3ybTaThl YXKE MPOBEIEHHBIX OMBITOB BO MHOTHX CTpaHaxX MHUpa
OTKpPBIBAIOT peabHbIC MEePCIEKTUBBI HCIIOJTH30BaAHUS OTPOMHBIX pecypcoB
c1a0OMHHEPATU30BAHHBIX BOJ (MIOA3EMHBIX U IIOBEPXHOCTHBIX) U PECYPCOB MOPCKHUX BOA IS
OPOIICHUS aPUIHBIX 3€MEJb U OCBOCHHS Ty CTHIHb.

I''TABA 2

Tpaz(mmonm,le CIOCOObI [[Oﬁl)l‘ll/l BO/1bI B TIYCTBIHE

Opourenue B IpeBHEM MHpe

Boga — HempeMeHHOE YCIOBHE CYIIECTBOBAaHHUS UEJIOBEKa, IO3TOMY JIOIU U3
MOKOJICHUSI B TMOKOJICHHE OTKPHIBAJM BCE HOBBIC M HOBBIE CIOCOOBI ee A0OBYU. Bemmkue
UBUIN3AIUN U KyJIbTYPhl IPEBHOCTU OBLIM 00sS3aHBI CBOMM PAaCIIBETOM M MOTYIIECTBOM B
3HAYUTENIBHON Mepe YMEHHIO U M300peTaTeNbHOCTH YelloBeKa MOOBIBAaTh BOIY B TSKEIBIX
MPUPOTHO-KIIUMATUYECKUX YCIIOBUSX.

[lepBbie MBUIM3ALMKM B JAPEBHOCTU BO3HUKIW B nonuHax pexk Hwma, Muga, Turpa u
EBdpara eme 5—6 Thic. jer Hazaa. Temablii KIMMAaT, MIOJOPOJHbIE 3eMJIM U OOMIIME BOJBI
co3laBaJI OJaronpusiTHbIE YCJIOBUS JUIsl TocelaeHus Jojaed. B riybokod apeBHOCTH B
nonuHe Huia BO3HMKIIO MOTyIIeCTBEHHOE IapcTBO (apaoHoB. Mcroku Huna nexar ganeko
Ha I0T€ B TOpax DKBaTOpUaNbHOW AQpukyd 1 AOGHUCCHHCKOTO HArophsi. JTa camas JJIHHHAs
peka Mupa Ha OOJIBIIIOM PACCTOSHUM TE€UET 10 PAaCKaJIeHHOM MyCThIHE, IPUHOCS B HEE KU3Hb.
Esxeromno, pa3inuBasch, 3aTalIMBaeT MoJis U y1oOpsieT uX MmiogopoaHbM mioM. Eme Ha 3ape
UCTOPUH, YTOOBI 3alMTUTh Erumer kak oT m30bITKAa, TaK W OT HEAOCTaTKa HUJIBCKHX BOJI,
KHUTEJSIM JOJHMHBI HEOOXOIUMO OBLIIO YKPOTUTh PEKY M pPacHpeAessTh BOJIY C IMOMOIIBIO
CJIOKHOM CUCTEMBI IUIOTHH U KaHAJIOB.

CornacHo mpenaHuto, nepBblil erunerckuii napr Menec (okomo 3400 r. g0 H. 3.) ObLI
TaKXKe U MEPBBIM cTpouTenieM aaM0 s perynupoBanus Huma (Xeper, 1954). Bo Bpemena
(hapaoHOB OCYIIECTBISUICS TIIATEIBHBIA YXOJI 32 MPOCUTEIBHON CUCTeMOM. bbut pazpaboran
LeJIbId KOJEKC 3aKOHOB BOJOIIOJIB30BaHUS, KOTOPOIO HEYKOCHHUTENIBHO IPHUACPKUBAIUCH B
Hpesnem Erunte. Iloka mnponseran [lpeBuuit Eruner, opocHUTENIbHBIE CUCTEMBI
NOJIEP)KUBATKNCH B 00pasiioBoM nopsiyike. [o3aHee, ¢ mpuxoaoM puUMIISH, a 3aTe€M U TYPOK,
KAaHAJIBl U IUIOTUHBI HE PEMOHTHPOBAIIMCH, OPOCUTENIbHASI CETh HE OYMIIAIACH U MPHILIA B
yIanoK.

B mutonopoanoii nonune /IBypeubs Gosee 5 ThIC. IET Ha3al BO3HUKIN ropojia M 1apcTBa
[ymep u AKkalx, KOTOpbIE IOCTHIJIM BBICOKOIO HCKYCCTBA B CTPOMTEIBCTBE IIJIOTHH,



BOJIOXPAHWIKLL U KaHanoB. Ho KkpoMe BBICOKOTO MHKEHEPHOT'O MCKYCCTBA JAPEBHHE IIyMEphI
3HAJIM U [IPUEMbl OJIMBHOTO 3emienenus. OHM Ha OmnbITe yOeIUIIUCh, YTO U30BITOK BOJIbI HA
NOJIAX MpPECTaBIsieT coO00M He MeHbIlIee OEICTBHE, YEM U €€ HEOCTaTOK.

B2400r. mo H.3. Mexay ropogamMu YMMa ® Jlaram BO3HHUKIM pa3Iopbl H3-3a
COBMECTHOT'O TOJIb30BaHus Bojgamu EBdpara. Jlaram mpopsin cebe HOBBIH KaHad U IOJAl
BOJY Ha Mojs u3 Turpa, HO 3TO mpuBeENO K Katactpode. HoBBIN KaHAT MOJaBa CIHMIIKOM
MHOTO BOJIbI, YPOBEHb T'PYHTOBBIX BOJ TOJHSJCS TOYTH JO TMOBEPXHOCTH, M BCE IO
HOKPBUIMCH COJIBIO. Haraumm BbIHYXKJICHbBI ObLIH 6pOCI/ITB 9TH HOJISI U NICPECCIINTHCA Ha
HoBble 3emiu (PropoHn, 1966).

B npeenem BaBuioHe mpaBuia Noib30BaHMS BOJOW OBLIM BO3BEACHBI B 3aKOH, U TaM
CKpYIYJIE3HO CIEIWIM 3a TeM, 9YTOOBl BOJA pacIpenessyiach CIPaBeIIMBO M 3eMIISI
opolianach B MOPAAKE CTPOroi oudepenHocTH. Jlo HAac MOLUIM OTPHIBKM CBOJA 3aKOHOB
Xammyparmm (1792—1750 rr. 10 H.3.), B KOTOPBIX OBLIM MOAPOOHO OIMCAHBI IPABHIIA
MOJIb30BaHUsl BOJOM (HEKOTOpble M3 HHUX MpHBeAeHbl B pabore A.Il. Mypanosa, 1959).
CypoBoe Haka3aHHe OXHJAI0 TOT0, KTO Hapyllall 3aKOHbI BOJOMOJB30BAHUS WUIH IO YbEH
BUHE [TPOUCXOIUI IPOPHIB 1aMOBI.

Ha npoTspkeHuM J0ArOoM HMCTOPUMM Ha LBETYLIYH JOJHHY MeconoTamMuu KOYEBbIE
IUIEMEHa HEOJHOKpPaTHO COBEpIlaIM HaOern M 3aBOEBLIBAIM €€. 3aBOEBaTeNd HE 3HAJIM
OpOILIAEMOTO 3eMJICACHS U TOHATHS HE UMETH 00 yCTPOHCTBE HPPUTALMOHHOW CHUCTEMBI,
MO3TOMY KaHAJIbI ¥ OPOCUTENIbHAS CeTh NMPHUXOIWIM B 3allyCTEHHE, a JOJIMHA Bce Oonee u
OoJee npeBpalanach B MyCTHIHIO.

[[Berymue nuunmzauuu Xapanmna Ha tore [lenmkadba B Munun u Moxenmko-/lapo B
[Makucrane BN COOON MPUMEP MOPAZUTENIBHO BHICOKOTO YPOBHS Pa3BUTHS HAMOHAIBHOM
KyJbTypbl. MoxeHmxko-Jlapo Hac wuHTEpecyeT CBOEH TEXHHUKOM BOJOCHAOXKEHUS U
CaHUTApHOro OnaroycrpoiictBa. B ropome cyiiecTBoBal BOJOMPOBOJ W KaHAIU3aIus,
HMEJUCH OOIMIECTBEHHBIC KyNAIbHA M MOYTH B KAXKIOM JIoMe ObLIa BaHHAS KOMHATA, OTKY/1a
rpsi3Has BOJA 10 TpyOaM BHIBOJIUIACH B BRITPEOHBIC SIMBL. DTH SIMBI CITY>KUJIM OTCTOMHUKAMH,
I7I€ OCAKIAINCH TBEPABIC YaCTHUIbl, U OHU MEPUOJIUYECKH OYUIIAINCh. M3 M rpsi3Has Boja
MOCTYMaJjla B KAHAJU3ALMOHHBIN KOJUIEKTOP CTOYHBIX BOJ U [0 HEMY BBIBOJAWIACH 33 FOPOJ
(I"'unp3endax, 1964; dropown, 1966).

Ee3Han0pHme BOAOHPOBOAbLI U AKBCAYKH

Ho He Bcskas mycThiHA 00JafjaeT TakUM OECIEHHBIM JapoM, Kak KpyIHas peka, a
MHOTHE HE HMMEIOT Jake MallbiXx pek. UM mogm emie B riryOOKOM JPEBHOCTH HAYYMIIUCH
CTPOHUTH OE3HAIOPHBIC BOJIOMPOBOJIBI, MPEICTABISAIONIME COO0H OOIMIIOBAHHBIE KaMHEM
KAHAIIBI-KENOObl, YJIOXKEHHBIE CO CTPOTHMM COONIOJIEHUEM YKIOHA, 4YTOOBI BOAA MLIA
caMoTeKOM. B Tex ciyuasix, Korja HEBO3MOXKHO ObIO OOONTH BO3BBIIIEHHOCTb, CTPOUTEIU
npopybanun B HEH TOHHENIH, a KOIJa BCTPEUAINCh HH3WHA WIHM YIIEIbe, TO KaHal
YKJIQIBIBAJICS Ha aKBEIYKH.

ToyHO He YCTaHOBIEHO, IJ€ U KaKOH HapoJ BIEPBbIC IOCTPOWJI BOAOIPOBOI U
akBeAykH. Bo MHOrMX MecTax HaxoIIT MX OCTAaTKU U pa3BaiuHbl. IlepBble BOZOIPOBO/BI B
Hpesuent ['penum otHocsaTcs k VII—VIBB. 10 H.3. Ha ocrpoe Camoce npu Tupane
[onukpare (537—>522 rr. 10 H. 3.) apxurexkrop EBnanunyc u3 Merapsl npoBell B TOpoJi BOLY,
poOUB uepe3 KaMeHHYI0 ropy ToHHeNb JUIMHON 1200 M. OH TOYHO paccuuTan HanpaBjIEHUE
U BBIIEpXKAl YKIOH, 4TOOBl BOJa HO HeMy IuIa caMoTekoM. Jlamee 1mo OOJUIIOBaHHOMY
KaMHEM KaHaJly BOJa IOAXOIUIA K TOPOAY U 3aT€M MOCTyIajla B Pa3BETBICHHYIO CETh TPYO,



HOABOAMBIIMX BOJY K ()OHTaHAM, TepMaMm M BO MHorHe joMa Ooradeid. CTOYHBIE BOABI TIO
IpyruM TpyOam cryckanuch B raBanb (I miib3enbax, 1964; I'opckuid, 1962).

Haubonbimmii pazmax cTpOUTENBCTBO BOAOIIPOBOOB U aKBEAYKOB IOTy4nio B [[peBHeM
Pume. Ilepsoiit axBenyk miauHON 20 kM moctpoeH B 312r1. go H.3. Boamoxy pacupera
Pumckoli uMmniepun B Topoj NMOABOAWIN BOAY YK€ 14 BOZONpPOBONOB, MPHUYEM BOJIOIPOBOJ
AxBa Mapcus uMen npoTsHKeHHOCTh 91,6 kM (u3 Hux 11 kM akBexykoB). CaMbIM OOJBIIAM
JTOCTHKEHUEM PUMCKOH THJPOTEXHUKH CUWUTAIOT COOPY)KEHHUE TOHHENs uepe3 Topy
Addnuano pmuHoM 5 kM. Pumckumu akBeaykamu B konue II B. H. 3. 3aBenoBan Cekcryc
HOmnyc ®poHTHHYC, KOTOpBIH Hamucal HCTOPUIO MX COOPYKEHHsl, Ileé OH C TIOpPIOCTBIO
roBopuil: «PazBe MOXHO CpaBHUTH OeCIIONIe3HbIE MUPaMHU/Ibl WJIM HEKOTOPBIE NMPOCIaBICHHEIE,
HO TOX€ HE MPUHOCSIIINE MOJIb3Y COOPYKEH TPEKOB ¢ STUMH akBeaykamu?» (I'opckuii, 1962).

Cronuna ruraTckoil paboBiafenbuecko UMIepuH Xuja rpabexaMu U XUILCHHIMH,
IIPUYEM TOPOJA-THIaHT CaM HUYETO HE MPOM3BOJAWIL, a CBO3MJ U3 KOJOHUH BCe HEOOXOIMMOE.
Jaxxe Bogy Pum 3abupan M3 BceX OKpECTHBIX HCTOYHMKOB B paauyce 100 kM. B ropon
M0JaBaJIOCh OTFPOMHOE KOJIMYeCTBO BOjbl — B cpenHeM 1000 si/cyT Ha KaXIoro KHUTENs.
Taxoe BononoTpedaeHHE He MOKET 00eCTIeUnTh HAlllM THU HU OJJHA CTOJIMLIA MUpA.

Pumckue wummepaTopbl CONEpHUYANIM JPYr C JPYyroM B COOPYKEHHM B TOpPOAE
POCKOIIIHBIX TepM — OOIIeCTBEeHHBIX O0aHb. HekoTopbie ObUIM HACTOJIBKO BETUYECTBEHHBI U
TpaHIuO3Hbl, YTO B HUX MOIJIM OJHOBPEMEHHO HaxoauTbcs 1600 uenoBek. Kpome 11 tepwm,
os10 850 xymanen, 1350 oOIIENOCTYIIHBIX BOJOEMOB M KOJOIIEB, MHOKECTBO (POHTAHOB.
B Goratele 10Ma BOjJa mojaBaiiach MO KaMEHHBIM U TIUHSHBIM TpyOam. CTOYHBIE BOJBI
OTBOJWJINCH TOA3EMHBIM IyTeM B COOpPHBIN KOIJIEKTOpP, KOTOPBIA BBIBOJWI M3 TOpoOJa
3arpsizHeHHble Bojbl B Tubp (I'mnb3endax, 1964).

Jlo Hammx OHEH COXpaHWINCh OCTaTKM aKBEAYKOB B CHPHICKOM IYyCTBIHE B Oas3HCe
nerenapuoil [lansmupsl, B TyHuce Ha 3emisix npesHero Kapdarena, B Mpane Hemaneko ot
ropona Kym 1 BO MHOTHX JPYIMX MECTax.

Kosoausbl u KApu3bl

B nyCTBIHHBIX UM 3aCyLUIMBBIX paiiOHaX, IJ€ MOBEPXHOCTHbIE BOJOTOKU (PEKU, PyUbH,
POJHUKH) OTCYTCTBYIOT, €IMHCTBEHHbIMM MCTOYHHMKAMHM BOJOCHAOXEHHS ObLIM IIaxXTHHIE
KOJIOZLBI, BCKPBIBABIIHME NEPBBIM OT NOBEPXHOCTU T'OPU3OHT MOA3EMHBIX BOA. BBITH MOXKET,
KOJIOJIell — JpeBHeillee n300peTeHue YeaoBeKa, 03BOJMBIIEEe eMy J00BIBAaTh BOMY U BECTH
XO3SIMCTBO B YPE3BBIYAHHO CYPOBBIX YCIOBHSX MYCTBIHH.

W3 xomonies 1oObIBaIM U TOOBIBAIOT BOAY HE TOIBKO JUIS ITUThS U BOJOMOS KUBOTHBIX,
HO U I OPOIICHUS HEOOIBIINX YYACTKOB 3eMIIH. I TOr0 MPUMEHSITUCH BOJIOTIOILEMHHKH,
MIPUBOJUBIINECS B JIBM)KEHHE >KMBOTHBIMH. M Takoe KONOJE3HOE OpOIIEHHE CYIIECTBYET C
JpEeBHEUINUX BpeMeH M 10 Hamero BpemeHu B [lakucrane, Wuamu, Adranucrane,
CaynoBckoli ApaBuu M ApYruX cTpaHax. B myCTBIHHON 30HE 0Y€Hb MHOTO KOJIOMIIEB; 0O0IIast
WX YUCIIEHHOCTh Heu3BecTHA. O poJId KOJIOAIEB B XO3SIICTBEHHOMN XKU3HU 3aCyIUIUBBIX CTpaH
MOKHO CyIuTh 1O Takomy mnpumepy. B Ilakucrane u3 11,4 MiH. ra opomaeMbiX 3€MeNb C
MOMOIIBIO KOJNIOANEB mnojuBaeTcss 957,5 teic.ra («OpolneHne u ocyuieHue...», 1974).
B nocnenHee BpeMsi MEpEXosIT K CTPOUTENBCTBY 0OJiee COBEPIICHHBIX OYpPOBBIX CKBAKUH
WJIU TPYOUaThIX KOJIOAUEB, 000PYI0BAHHBIX COBPEMEHHBIMU HACOCAMU.

B CCCP B 1973 1. TOJIbKO Ha MYCTBIHHBIX U CTENHBIX NACTOMIIAX HACUUTHIBAJIOCH OoJee
70 ThIC. MIAXTHBIX KOJIOAIIEB U OKOJO 30 ThIC. OYpOBBIX CKBaxkHH («Menuopaius 3eMelb



CCCPy», 1975). B nameit crpaHe KOJOJIIIbI CIyKaT MPEUMYIIECTBEHHO JIJISl BOJIOTIOS CKOTa U
JUIIb B HEKOTOPBIX clydasx uis BoJocHaOxeHUs HaceneHus. KomonmesHoe oporieHue He
MPAKTUKYETCS.

BeimaronmMcest TOCTHKEHUEM HApOTHOW THIPOTEXHUKHU CIEAYET MPU3HATH NOJ3EMHBIE
BOJOCOOpHBIE Tanepen, kotopbie B Cpenneil Asuu u Ha KaBkaze Ha3bIBaIOT KSIpH3aMH, B
Hpane — xanaramu, B Adpuke — dorrapa (I'mins3zendax, 1964; ®@ropon, 1966). OObI9HO MX
CTPOSIT Ha IMOJTOPHBIX PaBHUHAX, TNIe B KOHYCaxX BhIHOCA COAEPKUTCS Boja. OOHapyX KB B
MEPBOM MIAXTe BOJOHOCHBIN FOPH3OHT, OT HETO HAYMHAIOT BECTH TOPU3OHTAILHYIO Tajiepero,
coOmoast ykiaoH. Ha paBHBIX pacCTOSHUSX POIOT BCIIOMOTATEIbHBIC BEPTHKAIbHBIE IAXTHI,
KOTOpBIC BHAYaje CIyKaT CTPOMTENISIM JUIS yIAJCHHS TPYHTa, a 3aTeM OCTAloTCs IS
BCHTUJISAIIHH.

[opu30HTaIBHYIO IITOJBHIO POIOT OOJBLIOTO CEUEHHS, YTOOBI YETOBEK MOT MpOoilTH
crosa. Ecnmu rpyHT cnalblif, TO €ro 3akpeIuisfioT, WHOTIA Iaxe KaMCHHOM Kiamakoil. Ha
MOBEPXHOCTU KSIPU3 MPOCIEKHUBAECTCS MO OE3yKOPU3HEHHO POBHOMY pSAY Ky4YeK BBIHYTOM
3emnu. Cpeansas JuyMHa Ksipu3oB 5—I10 kM, riayOuHa mnepBoi, camoi TiyOOKOH IIaxThl —
50—100 m, a nebut konebnercs or 30 no 100 n/c u Gonee. Kaxnpiii meTp mnoazeMHOR
rajepeu, MPOHU3BIBAIONIEH BOJOHOCHBIA TOPHU30HT, o0ecieunBaet pacxox 0,3—0,6 n/c.

Ksipussl Ob11n u3BecTHBI B Accupun, BaBunonun u apesneit Ilepcus, ncnons3oBanich
pumisiHaMu B Cupun, 3ateM Typkamu B Mamoit A3uu. Onu BeTpedarotces B Cpennet Azun u
3akaBka3be, Ha bmwknem n Cpeanem Bocrtoke, CeBepnoit Adpuke u LlenrpansHoit A3un.
Tonpko Ha HMpanckom Haropbe HacuutbiBaercss oT 80 mo 100 TeIc. kapu3os. Kapussl
o0ecreunBaroT BOJAOCHA0KEHNE HACEIECHUS U OPOILIEHHE.

B A¢dranucrane 3HaMEHUTBHI  KOJOCCAJbHBIE IO CBOMM  pa3MepaM  KSApH3bI,
CYNIECTBYIOIIME C IPEeBHEHUIINX BpeMeH B nosmHax ['a3zuu, Tapnaka, Cucrana, Kannarapa u
Jlxananabana. Y reneps emie B fonuHe TapHaka pacnoioKeHbl KpynHeine B Adranucrate
ksipusbl HoH 30 kM u gebutom 1o 2500 1/c («BogHble pecypchl U BOIOX03IHCTBEHHBIE. .. »,
1967). B Ilakucrane B 1965 r. ksipusbl nomanu na opoineHue moieit 2097 mutH. M* BOJBI
(«Oporienue u ocynieHue...», 1974).

Benuka ponbs moa3eMHbIX BOJOCOOpHBIX ranepel — kaHatoB — B Mpane, rie oHu
o0ecreunBaroT BOJIOW HACeIeHUE U MOYTH TOJIOBUHY BCEX OpolIaeMbIX 3eMenb (1,5 MiH. ra).
B Upane 3a 2500 ner noctpoeHo 40 Teic. kaHaToB 0011e# JyMHON 270 ThIC. KM M CYMMapHbIM
neburom 560 M*/c, KOTOpble HAlOT OKOJO TPETH BOAHBIX pecypcoB crTpaHbl («BogHble
pecypcsl B BOAOXO3AUCTBEHHBIC...», 1967; «More water...», 1974). 13 npexunero uucia
KaHaTOB B HACTOSILEE BPEMsl OCTAJIOCHh ACUCTBYIOUIMX TOJIBKO 2 TBIC. CAMBIX KPYMHBIX, OHU
naroT okoJo 20% Bcel BO/bI, HEOOXOAUMOM It OPOLICHHUS U BOZOCHA0KESHHS HACCTICHHUS.

B Caxape or ®urura B Mapokko 1o Tunukensra B AJDKUpe pacrojlaracrcs Lelb
0a3ucoB. JTO Tak Ha3blBaemasi «IajibMoOBas Jopora», mnpotrsHyBmasics Ha 1200 kwm.
CyIecTBYIOT 3TH 0a3UChl TOJBKO 3@ CUET BOJIbl, OJaBAeMON U3 MOA3EMHBIX BOJOCOOPHBIX
rasiepeil — ¢orrap, kotopble uMeroT AuHy 5—10 kM u rayOuny o 40 M. Mx oOmias qyuHa
TONbKO B Amkupckoit Caxape mpeBbimiaer 3 Toic. KM. B Ain-Canaxe oOmuil nedut Bcex
dorrap B Hauane Beka 061 250 51/c, a B 1947 r. — 108 1/c (Propon, 1966).

B Coserckom Typkmenucrane B mpearopbsix Komermara Obuio 6osee 200 kspu3oB ¢
obuum nedburom 2260 ii/c. B 1965 1. nelicTBYIOMMX KAPU30B OCTANOCh 98, nMeronmx aedur
1140 n/c. B nacTosimiee Bpemsi 3Kcruiyatupyercd 54 Kspusa, pacxo]l KOTOPBIX COCTaBIsieT
1000 n/c («I'maporeonorust CCCPy», 1972).



Habumtonaercss oO0miass TeHaeHUuMsi 3a0BeHUs] CTaporo criocoda BoJOCHAOXKEHHUS H
JEerpafanus BCEro KIPU3HOTO X03sicTBa. CTPOUTENBCTBO KAPH30B M MOAJEPKAHUE HX B
paboueM cocTosHUM — Jieio Joporocrosimiee. Ilo maHHBIM  (pPaHIy3CKOTO YYEHOTO
P. ®ropona (1966), Ha CTPOUTENTLCTBO KSApH3a CpelHEH MIUHBI (5 KM) 3aTpaThl paboueil CUibl
COCTaBsT OKOJIO 48 ThIC. UETIOBEKO-IHEH, UTO, 10 COBPEMEHHBIM pacleHKaM OIlIaThl Tpy/ia B
CCCP, oboitnercs B cymmy He menee 0,5 muH. py0. Jlemeriie OypeHue CKBaXKWH TOHM ke
MIPOU3BOINTENILHOCTH, HAa COOPY)KEHHE KOTOPBIX paboyuX pyK TpeOyeTcs MeHbIIIE.

C6op no:x1eB0ii BOABI HA €CTECTBEHHBIX H HCKYCCTBEHHBIX BO10CcOOpax

ATMoOc(hepHble OcaJIKM — MEPBOMCTOUYHUK INPECHBIX BOJ B MYyCTHIHE, U TaM, IA€ 3TO
BO3MOXKHO, YEJIOBEK C IaBHUX IOp coOupai HOXKIEBYI0 BOXY Ha 000 MOBEPXHOCTH,
oOpa3ytomieid cTok (TJIMHUCTOW, KaMeHHUCTOW H 1p.). B cepeanne XX B. KOUYEBHUKHU-
ckoToBOJbl Erumra, Bbimacas CKOT K 3amagy OT JenbThl Huia, oOHapyX uiu paccesHHbIE B
MYCTBhIHE HUCTEPHBI. DTH HUCTEPHBI EMKOCTHIO OT 35 10 340 M? mOoCTpOEHHI ele pUMIIIHaMU
pPAIOM CO CKaJaMH, KOTOpble CIIy>KWIM BojaocOopHoi muomanasio. CoOpaHHas Boja
HAIPaBJIIach 110 KaHaBaM K LUCTEpHAM, I/I€ U XpPaHUJIACh ONpeciieHHoe BpeMs. LlucTepHbl
obecrieunBaii BOIOM macTOuIIa ce30HHOrO nosb3oanus (Kynun, 1959).

B mycteiasix  Cpemnedt Asum w  Kazaxcrana [OBOJNIBHO 3HAYUTENBHBEI PECYPCHI
BPEMEHHOT'O TIOBEPXHOCTHOTO CTOKa, OOpa3ylomierocsi B MNPEATOphIX W Ha TIMHUCTBIX
BO/I0COOpax (Takbipax) B paBHUHHOU YacTH. [IpeAropHsIi CTOK B CpeIHUN MO BOJHOCTH TOJ
TOJIbKO B mpejenax TypkMmeHucTaHa onieHuBaercsa B 542 muH. M*/ron (Jlemunckuit, Kupcra,
1967). Boasl mpearopHoro CToka MCHOJIB3YIOTCS I MacTOUIIHOTO BOJOCHAOKEHUS MyTeM
YCTpOMCTBA IUIOTHH U 3aIIpy/[l, HO TIOKA €I¢ B HEIOCTATOYHBIX MacTabax.

ITpencraBnsgroT NpakTHYECKUH MHTEPEC BOJHBIE PECYPCHl BPEMEHHOTO IOBEPXHOCTHOIO
CTOKa, 00pa3yIoIerocs Ha IIIMHUCTHIX BOAOCOOpax-TakpIpax. OHU COCTABISAIOT B CPEIHHUHN II0
BogHoctd rox 704 wmnH.M?, B TOM uucie Ha Ttepputopun Typkmenucrana — 332,
VY36ekucrana — 99 u Kazaxcrana — 273 min. M* (Jlemuuckuit, 1974).

B Cpenneit Azun HaponmHas THAPOTEXHUKA JOCTHIJIA BBICOKOIO MacTepcTBa B cOope
JOKIEBOU BOJIBI HA TaKbIpax M pa3padoTraia MpueMbl ee XpaHeHus. TaKbIpbl paccesiHbl Cpeu
OapxaHHBIX Iened ¥ uMmeroT miomaas 1—5 km? u Gonee. Takblp pazMepoM B 1 KM? MOXKET
JIaTh B 3aBHCUMOCTH OT 0caakoB oT 5 110 31 Teic. M® Boabl (Kynun, 1959; Jlemunckuii, 1974).
ITo manueiM A. I1. JIaBpoBa, B Typkmenuctane o0mas miomiaab TakeIpoB paBHa 19 995 km? u
TakblpoBUIHBIX T0YB — 11 004 (JlemuHckuit, 1974).

Taxkplp TOYTH BOAOHETPOHWIIAEM W NPH BBIMAJACHUU AaXKe CIad0ro NOXas oOpasyer
ctok. JloxkneBas Bojia coOupaercss B MOHWKEHUN M XPAHUTCS MO0 B OTKPBITHIX JIOKIEBBIX
sMax (Kakax), TJie OHa JOBOJBHO OBICTPO HcmapsieTcs, Ju00 B UCKYCCTBEHHBIX pe3epByapax-
capnobax emkoctbro S00—1000 M. B crapuny capnoObl CKIaAbIBAIUCH U3 000MOKEHHOTO
KUpPIAYa, HEKOTOPhIE M3 HUX COXPAHWIHNCh 10 HAIIUX JHEH B XOPOIIEM COCTOSHUU H
TIPOJIOJIKAIOT CIIYXKHTh JIFOJIAM. 3amac BOJABI B HUX JOCTaTOYCH JJISi BOIOIOSI HECKOJBKHX
oTap OBell WM BepOMIOJOB Ha MEpPHOJ HCIOJNB30BaHUSA CE30HHBIX macTouil. B Tabmn. 4
le’lBGL{CHbI 3KOHOMHYCCKHUEC ITOKa3aTe/in XpaHGHI/IH I[O)I(lleBOﬁ BOJIbI B KaKax 1 capﬂOGax.

B apyrux crpaHax TOX€ CyIIECTBYIOT HAapOJHbIE MeETOJAbl cOopa M XpaHEHUs
aTMOC(EPHBIX OCAJKOB B OTKPBITHIX HOXKIEBBIX AMaX, LUCTEPHAX, O00KKEHHBIX INIMHSIHBIX
cocynax u T. II.



Jis  kpyrioronoBoro oOecriedyeHMss NacTOWIN BOAOM HapojgHas TUAPOTEXHUKA
pa3paboTaiia IpueMbl HCKYCCTBEHHOT'O ()OPMHUPOBAHUS JIMH3bI IPECHBIX BOJI WIIM MOJI3EMHOTO
MmarasuHupoBaHus Boabl. CoBerckuil yuensiii B. H. Kynun (1959, 1960) netanbHo uzyuymn u
0000mua HapoaHbli ombIT. CyTh €ro COCTOMT B TOM, YTO COOpaHHYIO Ha TakKbIpe BOIY
HAIPAaBJISAIOT B BBIPBITHIM B MOHMKEHUH KOTJIOBAH C MOTJIOMAIOIIMMH KOJIOALIAMH UJIH POCTO
B KOJIOALBI M Yepe3 HUX BoJa (QWIBTPYETCS M JIOCTUTaeT 3epKajia CoJeHbIX BoA. JloxneBas
BOJIa HA HUX KaK Ha BOJOYIIOpe 00pa3yeT IIaBarollyo JIMH3Y npecHbIX BoJ. Korna Boxa yxe
UCMAPUTCA C TAaKblpa U OTKPBITBIX JOXKAEBBIX 5IM (KAaKOB), 4epe3 Te 7K€ KOJIOJALbI OCTOPOKHO
CBEpXY OTOMpPAIOT MPECHYI0 BOAY. DTO TaK Ha3blBa€Mble HAJHMBHBIC KOJIOJALBI «UHPIIE»,
KOTOPBIMH TYPKMEHBI IIOJIb3YIOTCSl C HE3allaMATHBIX BPEMEH.

HanuBHBIE KOTOIIBI «IUPIIE» MPUXOIUTCS €KEr0JHO BPYUHYIO YUCTHTH OT INIMHUCTBIX
HAaHOCOB, WJa, M ATy paboTy TMOJHOCTBIO HEBO3MOXKHO MeEXaHH3UpoBaTh. I[loaTomy
THJIPOTEXHUKU NPEAJIOKWIN 0ojee COBEpILICHHYIO CXEMy MarasMHHpOBaHHUS BOJbl B
MOJI3EMHOM KOJUIEKTOpE: dYepe3 KOJIOACL INPOU3BOAMTCA TOJBKO OTKauka BOJAbBI, a
HOrpy>KEHUE — uepe3 UHPUIbTPALHMOHHBIA KOTJIOBaH, KOTOPBIH MOXKHO JIETKO OYMILATh OT
HAHOCOB C IOMOMUIbIO OyJIbJI03epa WM MeXaHU4ecKoil onatel. [loxkaeBas Boaa GUiIbTpyercs
B 30HY adpallud U OYMILAETCA, MO 3eMJIeH OHA MPAKTUYECKU HE UCHAPSETCA, U €CIU 00beM
JMH3Bl JOCTAaTOYEH, TO IpecHas BOJA COXpaHseTcs B TedeHue Bcero rona. B Tabim. 4
HNPUBOJATCS HIKOHOMUYECKHE ITOKAa3aTean cOopa U XpaHEHMsI J0XKIE€BOM BOJABI B MOJ3EMHOM
koiuiekrope Ha craunonape Kappeikyns MuctutyTa mycteinb AH TCCP B LieHTpanbHbIX
Kapakymax. COop Bo/bI OCYIIECTBIISIETCS HA €CTECTBEHHOM BOA0COOpPE (TaKbIpe).

Tabnuma 4

CpaBHHTEe/IbHbIE JKOHOMHYECKHE MOKA3aTe/ I 100bIYH BOAbI PA3HBIMH CIIOCO0aMH B
nycrbiHe Kapakymbl

(mo manubIM ATacBa, 1974, 1978)

Y,I[eJILHLIe IIoKa3aTeiin

IIpowus-
Ha 1 M3 BoibL, pyoO.

BOJH-
CriocoObl XpaHCHHUS U JOOBIUU BOBI TeJb-
HOCTb, |cebGecTo-|
MY/CYT | umocTh

KalnuTajlb- |IIPUBCACH-
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
Capo0s1 *

500 | 2,5 2,65| 71,04 | 11,53
1000 | 4,0| 1,71 | 44,61 7,28

CMKOCTBIO

ITaxTHEBIE KOTOALBLI **
TIyOUHOM, M 30| 12,0 | 0,52 3,56 0,96

501 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 ckBaxkHHBI **

30| 12,0 | 0,74 2,10 1,00
501 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

riyOuHOU, M

[To3eMHBIN KOIJIEKTOP

(cOop Boab! Ha Takbipe Kappsikyns)| 10,2 | 0,35 | 10,72 1,69

Bonocbopnas miomniaaka *
mromanpio 1 rampu | 500 | 2,51 9,10 | 87,28 | 20,01
obbeme coopa BOJBI B TOA [ | 000 12 40| 551 5136 11.93

* [Ipu MuHepanu3auy Bojbl B kosoie 20 1/ u cpenneit rinyoune ee 3aneranus 30—50 m.

** B pabore 1978 r. A. ATaeBbIM yTOUHEHB! JaHHbIE 1974 I. ¢ yueTOM M3MEHUBIINXCS YCIOBHM.

Ho ne Be3nge umerorcs Takbipel. M ecnu moa3emMHbIe BOJBI CHIIBHO 3acCOJIEHBI, a
MNOATAKBIPHBIX TMPECHOBOAHLIX JIMH3 HET, TO IJIA 060pa I[O)KI[CBOI\/'I BOABI CTPOAT
UCKYCCTBEHHbIE BOJOCOOPHBIE IUIOUIAJKH C ac(albTOBBIM MOKPBITUEM U KEJIe300€TOHHOM
capmo00ii cCOOTBETCTBYIOIIEH eMKocTu. M3 Tabm. 4 BUAHO, YTO CTOMMOCThH JOOBITON B 3TOM
ciIydyae BOJbI OyJeT HaMHOTO JIOPOKe, YeM MpU cOOpe BOABI Ha €CTECTBEHHBIX BOJOCOOpax
(Ataes, 1978).

Kurenu npumopckoro ropoaa I'acan-Kynu, B 3anaanoit TypkmeHuu, npeamnoduraroT
UCIIONIb30BaTh Ul MUThS JIOKJEBYIO BOAY, @ HE PEUHyl U3 ATpeka, IJie KaueCTBO BOJIbI
YXyAIIAeTCsl, OCOOCHHO B JIETHEE BpeMsi, U3-32 OOMENEeHUsSI PEKH M HATOHOB MOPCKOM BOJIBI.
l'opoxkane coOuparoT N0XIEBYIO BOIY C KpPBIII CBOMX JOMOB M XpPaHAT €€ B JOMAlIHHX
OacceiiHax (xay3ax). AHAJIOTMYHO U B HEKOTOPBIX IPYTHX MECTaX apUAHOMN 30HBI, HAIIPUMEP
Ha bepmynckux octpoBax, B 6€3BOAHBIX paiioHaX ABCTpainu, Ha ocTpoBax Cpeau3eMHOro
MOps, TJIe PEYHOI CTOK OTCYTCTBYET, a OCAJKH JIOBOJLHO 3HAUUTEIBHBI, JKUTEIH ISl CBOUX
COOCTBEHHBIX HYXJI B TUTHEBOM BOJIE COOMPAIOT TOKACBYIO BOJy Ha HEOOJBIINX BOIOCOOpAX
WIM KpPBIIIaX CBOUX JIOMOB, KPBITHIX OI[MHKOBaHHBIM >kene3oM. CoOpaHHYIO BOJLY XpaHST B
Bojoemax mpu kaxaom jnome (Kynwn, 1959; «Le dessalement...», 1965). HyxHo 3ameTuTs,
YTO COOMPAIOT HEMajoe KOJMYECTBO BOJABI M TaKMM 00pazoM-00E€CIeunBaeTcs MOCTOSHHOE
BOJIOCHA0KEHHE.

Ha octpoBe Manbra cymma ocankoB 10 600 MM, T. €. ¢ KaXJOro KBaJpaTHOTO METpa
KPBIIIHA MOKHO cobpath moutH 0,6 m*> Bonbl. Eciim mom numeet kpeimry 100—200 M2, To 3a Tof
cobupaetcst okoso 60—120 m?, uro obecneunBaeT pacxon 164—328 ii/cyr. Ha Manbte 1 m?
coOpanHO# 10xkaeBoi Bojbl cTouT 0,16 momn. («Le dessalement...», 1965).

IMoanecuyanblie JUH3BbI NMPECHLBIX BOA H UX JKCILJIYaTalUusl



B TypkmenucTane moj 00JIbIIIMH MacCHBAaMH OapXaHHBIX MECKOB IyTEM €CTECTBEHHOU
¢unpTpauu  aTMOchEpHBIX OCAAKOB 00pa30BalMCh KpPYHHbIE MOJMNECYAHbIE JMH3BI —
Scxanckas, YunpMamenkymckas, Jbxummukymckas u ap. («['maporeonorus CCCPy», 1972).
Cratuyeckue 3amachl MPECHBIX BOJA B HUX JOBOJBHO OOJbIIME M OmpeneieHsl B 71 km?,
OIHAKO OONBIIMHCTBO TIOANECYAHBIX JIMH3 XapaKTePU3yeTCs MAaJbIM BOCIIOJHECHHEM
CTaTHYECKHX 3aIacoB.

W3 Bcex nTMH3 B MPOMBIIILIEHHBIX MaclITadax 3KCIulyaTupyercs B 3anagHou TypKkMeHnH
ToNbKO SlcxaHckas. MomHOCTh BOJOBMEIIAONMX Nopoj coctasiser oT 10 1o 80 M, B HUX
3aKknroueHo 9,5 km® npecHbix Boa. B 1963 r. moctpoen MouiHbii Boj03a00p ¢ BOAOIPOBOAOM
mmHONH 118 kM 1o Hebwur-J/lara, nomaromuii Boay ropojaMm, He(TEIpOMBICIAM U
NPEANPHUATHSIM MPOMBIILICHHBIX PalfOHOB. DKCIUTyaTalMsl BEKOBBIX 3aIlacOB IPECHOH BOIbI
paccuuTana Ha MHOTHE rofipl. Y TBepKaeHHas | ouepens Bogo3abopa paBna 36 Twic. M*/cyT, 11
ouepenb — 55 Teic. M*/cyT (Karpamanos, 1978).

CoBerckue yueHble pa3paOoTaid OPUTHHAIBHBIH METOJA B0103a00pa M3 TAKUX JIMH3
(«I'mpporeonoruss  CCCP», 1972) u Bnepble B MHPOBOH MpaKTUKE OCYLIECTBUIA
MPOMBINUIEHHBIH O0TOOp npecHOW Bojbl. Ha cxeme mpOMBIIUIEHHOrO OTOOpa IPECHBIX BOJ
B0J103a00p MpPE/CTaBIeH KyCcTaMH CKBaXXUH. Kax/Iblif KyCT COCTOMT U3 TpeX CKBaXXMH: MepBast
nIyOMHOH 85 M OTKauWBaeT NpecHyio Boxy (8), BTopas rinybouHoi 110 M oTkaumBaer
cosnenyio Boay (10) u Tperbs rmyOunoit 115 M aBnseTcs pa3Benouno-nadmoaaTenbHoM (9).

Cytp otOopa mpecHONH BOABI M3 JHH3 COCTOMT B cieAyomeMm. YrtoOsl B
OKCIUTYaTallMOHHYI0 CKBa)KWHY TIPECHOW BOABI (8) He TMoJcachlBaliach COJICHas, BTOpas
ckBakuHa (10) mpou3BOAMT €€ OTKAauKy, MOJACPKHUBas HEM3MEHHBIM IOJIOXKEHHE YPOBHEH
MPECHON M COJICHOMW BOJ. 3a MOJOXXEHHWEeM YpOBHEW BeJleTCs HaONIOJEHHE C IOMOIIbIO
TpeTbel ckBaxkuHbl (9). Beero mpoOypeHo 52 KycTa CKBaKMH, OOECHEUMBAIOIIMX MOJAAUY
BoAsl B TpyOompoBoxg a0 31 Teic. MP/cyT (Karpamano, 1978). OIHOBpPEeMEHHO OTOT
BO/I03a00p OTKa4yMBaeT U CcOpachiBaeT B MYCTHIHIO CIIA00OMHUHEPAIN30BAaHHBIE BOJBI C
cojecoiepkaHueM  5—O6T/1,  pacXom  KOTOpBIX  MokeT — gocturatb  25—30%
NPOM3BOJIUTEIFHOCTH  BOJ03abopa 1o  mpecHoil Boxe. Jlo  mmociemHero  BpeMeHU
c1abOMUHEPATU30BAHHBIE BOJbI BOOOIIE HE MCIOJIB30BAIUCH U OECIONEe3HO COPACHIBAUCH B
OsvpKaliline CoNeHble 03epa B MOMMax pex.

[lomzemHble BOABI APYTHX JIMH3 BCKPBIBAIOTCS MHOTOYHMCIEHHBIMH HIAXTHBIMU
KOJIOIIAMH, HO TaK KaK JIEOUT KOJIO/IEB HEBEJIMK, TO UX CYMMAapHBIH pacxon, paBeH 250 i/c,
win 21 600 m*/cyt («'mpporeonoruss CCCP», 1972). Ceiiuac mpuUCTyIHIN K OCBOSHHUIO H
9KCITyaTalliy MPECHBIX BOJ UMIbMaMEAKYMCKOM JIMH3BI, OTKyAa OepeT Hadalo OJHH W3
CTPOSIIITUXCSE BOJIOTIPOBOIOB JUIsi OOBOTHEHHUSI ITyCTHIHHBIX NacTOuI B 3anagHoid TypkMeHuH.
Boo0mie B pecny0ivke B mocienHee BpeMsl BEJIETCS CTPOMTENbCTBO Ha macTtOuIinax Oojee
IIPOU3BOUTENBHBIX OYpPOBBIX CKB&)KHMH, YHUCIO KOTOPBIX K KoHIy 1978 r. nmocruriio 289.
DKOHOMUYECKHE TMOKa3aTeNu JOObIYM BOJBI HA MACTOUIIAX C MOMOIIBIO OYypOBBIX CKBAXKUH
MpeACTaBICHBI B Ta0. 4.

IlepeBo3ka BOABI

[Momyuuts Boay B rinyOuHe 0e3BOAHON MyCTHIHM — Jieno emie Oosee cnoxHoe. Korma
MO/3EMHbIE BOJbl CHJIBHO MUHEPATN30BaHbl M HE MPHUTOJHBI I XO3AHCTBEHHO-OBITOBBIX
uenel m noObITh BOAY YKa3aHHBIMU BBILIE CIOCOOAMU HE YIAEeTCs, TO MPUXOIUTCS ee
NPUBO3UTH W3JajeKka. PaHpliie BOMy B TUIyOb ITyCTHIHU TPHUBO3WIIM Ha BepOIOax M OHA
LIEHWIAach JOpOKE 30JI0Ta. Temepb K€ €€ MPHUBO3SAT COBPEMEHHBIMHM TPAHCHOPTHBIMHU
Cpe/iCcTBamH.



B CCCP B cenbCKOM XO3SIIICTBE IIMPOKO MPAKTHUKYETCS JOCTaBKa BOJBI HA MacTOHUINa
aBTOBOJIOBO3aMH, TyJ1a, I'/I€ IOI3EMHBIE BOJIbI CUJILHO 3aCOJIEHBI U HE NPUTOIHBI JJI BOAOIOS
KUBOTHBIX (MuHepanuzanus Oosee 10 r/m). B aToMm ciiydyae nanbHOCTh MEPEBO30K OKA3BIBAET
BIIUSIHUE HA SKOHOMHKY >KMBOTHOBOJICTBA, BEAb KAXKIbIM KUIOMETpP MOBBIIIAET CTOMMOCTH
KyOoMeTpa Boasl Ha 10—12 kor. [ToaToMy cymiecTByeT npeeabHoe pacCTOsSHUE, Ha KOTOPOe
M0 SKOHOMHYECKHM COOOpaXeHHSM I11eJIeCO00pa3HO TOJABO3UTh BOAY OT OJIKalIiero
MCTOYHUKA.

Marepuanbl o0cae0BaHus 3aTpaT Ha BOAY B Koixo3ax U coBxo3ax Typkmenckoit CCP
MOJITBEPXKJAIOT, YTO B YCJIOBUAX IYCTHIHU HKOHOMUYECKH OIpaBIaHHAs JalbHOCTh
MEepPeBO30K BOJBI HA MACTOMINA JEKHUT B npenenax 30—50 kM, Korja CTOUMMOCTh JTIOCTaBKH
coctaBisier 3,2—5,4 pyo/m® (AtaeB, 1974). Ha mepeBo3Ky BOABI B CEIHCKOM XO3SUCTBE
pacxoayroTcs OOJbINe MaTepuaibHbIE U JIIOJCKUe pecypchl. Tonmbko B TypkMeHHCTaHE st
aror 1ens ucnosb3dyrT 250—300 aBroBos0BO30B. B Kazaxcrane eme B 1970 r. 10 770
BOJIOBO30B 3a r'oJl iepeBo3uiiu 6,2 miH. M> Bojbl (I"acanos, 1976).

Jnst mocTaBKHM BOABI JIFOJISIM MIPUMEHSIOTCS JTI0ObIE TPAHCMIOPTHBIE CPEJCTBA, BKIIOYAs
camonetsl U BeptoseThl, B CCCP pa3BemunkaM HOBBIX MECTOPOXKIEHUW HedTH W raza B
Kapakymax Boay mnonaBo3sT Ha camojerax. CTOMMOCTh JOCTaBKM BOJbI CAMOJIETOM B
LlenTtpanpuble unu 3ayHry3ckue KapakyMmbl B 3aBHCHUMOCTH OT PAacCTOSIHHMS KoyeOieTcs B
npenenax 160—280 pyOo/m>, T.e. Boga B MYyCTBHIHE CTOUT CTOJBKO, CKOJNBKO B TOpPOAax
JUMOHAJ ¥ MOJIOKO. B Tex mecrax, T/ie HeT 0CaI0YHBIX IIJIOMIAI0K, IPUMEHSIOT BEPTOJICTHI.
[Tpu BBIOOpe Tpaccel TrazompoBoga Cpennsst Asus— LlenTp Boga mMOABO3UIIACH
U3bICKATEISIMU-BEPTOJIETAMM W TIepeBO3Ka TOHHBI BOJbI Ha pacctostHue 10 300 km
obxomunack B 326 py6. (Komoaun, Cetintkypbanos, 1973).

Tak >xe JOporo CTOMT NEPEeBO3KA BOJBI M B APYrHMX IIyCTHIHHBIX pailloHaxX Mupa.
Hanpumep, nmocraBka BOJABI MO CyII€ Ha aBTOMAIIMHAX B MIyOb mycThiHU Caya0BCKOU
ApaBuu MOJHUMAET CTOMMOCTH KyOomeTpa Boabl oT 23 mo 58 momn. («Le dessalement...»,
1965).

Jnst BojmocHaOX)eHus: O€3BOTHBIX MOOEPEKU MPUMEHSFOTCS MOPCKHE Cy/1a U TaHKEPHI.
Hanpumep, B Haieil cTpaHe HECKOJIBKO TAHKEPOB JI0 CHX IMOP BO3AT OAKWHCKYIO BOJY 4epes
Kacnuiickoe Mope Ha Ge3BOJIHOE BOCTOYHOE MoOepexne B mopThl KpacHoBonck u bexmar.
[TepeBoska 1 m* Boasl 06xonutcs B 1,61 u 3,38 pyo/m* (Konmoaun, CeliutkypOanos, 1973).

Bo mMHOrmx 0e3BOJHBIX paiioHaX MHUpa H3JAaBHA MPAKTUKYETCS MOJBO3 BOABI HA CyJaxX.
B Oreilickom mope st noctaBku Boabl Ha IleromoHHecckHe OCTpoBa NPUMEHSIOTCS
m1acTUKoBbIe cyaa Bogousmenienuem S00—1000 1. [lepeBo3ka BoAbI INTACTUKOBBIMH CyAaMHU
U TaHkepamu ooxomutcs B Oreiickom mope ot 0,7 mo 2,0 momn., B Kapudbckom — ot 3,4 1o
8,5 u nocraBka B adpuxanckuii [Topr-Othenn (MaBputanus) — a0 4,4 nomr. 3a 1 m® («Le
dessalement...», 1965).

I''TABA 3

CymecTBYyOIIUe U pa3padaTbiBaemMble MPOEKTHI
BO/1000€eCIIeYeHH S MMyCTHIHHBIX TEPPUTOPHUIi



Ilepenaua BoabI BOAONPOBOIAMU

B OonbpmnHCTBE ITYCTBIHHBIX paﬁOHOB, rac MmoA3C€MHLBIC BOJAbI CUJIIbHO MHUHCPAJIN30BAHbBI
U HCIPUTOAHBI JIA XO03SMCTBCHHO-ITUTHEBBIX H€J'ICI71, Z[O6I)IBaTI> MMPECHYIO BOAY Ha MCCTC B
Tpe6yeMBIX KOJIMYCCTBAX YXKE HC IPCACTABIIACTCA BO3MOXKHBIM, IIOOTOMY BO3HHUKACT 3ajjada
nepeaayn B 3T MCCTa BOJbI U3 OMMKaHIINX MCTOYHHMKOB C INoMOouIibr0 BOAOHPOBOJAOB.
B HacTod1mee BpEMA CTPOUTEIBCTBO BOAOIIPOBOI0B paSHH‘IHOﬁ MOIIMHOCTH W Ha3HA4YCHMUA
OCYHECTBIIACTCA BO MHOTHX CTpaHax MHUpa B IIMPOKUX Macmradax.

B CCCP nns 006BogHeHMsI TacTOUIN B MOJYMYCTBIHHBIX U MyCTBIHHBIX 30HaX CTPOSITCA
CaMOTEYHbIe M HaIMOpPHBIE BOAOMPOBOAHBIE cHUCTeMbl. CTOMMOCTH BOJIbI, MOJAHHOW Ha
nacTOMINA BOJOTIPOBOIAMH, PACTIONIOKEHHBIMHU B TIOJTYITyCTBIHHON 30HE, KosebneTrcs oT 12 1o
50 kor/M®, a KamuTaJOBIIOKEHUS B CaMH COOpPYKEHHS H3MEHstoTca oT 286 mo 1405
py6/(m3/cyT) u B 06BoaHeHHE nacToum — oT 9,8 no 57,1 py6/ra (bepesun, 1970).

CTpouTenbCTBO U 3KCIUTyaTalys BOJONPOBOJIOB B MMyCTHIHHOM 30HE OOXOAUTCS JTIOPOKE.
BbruncnenHbple HAMU TPUBEIECHHBIE 3aTpaThl Ha BOJONPOBOAHYIO 10/1a4y BOJbl B IyCTHIHE
IpeBbIIIAOT B 3—4 pa3za aHaJIOrMYHbIE [T0KA3aTEeNs 171 Oy CTBIHHOM 30HBI.

B Typkmenucrane CTpOMTCS TEpBBIM KpymHbIA BojpompoBoa EpOeHTckuit — ot
Kapakymckoro kanaia mo nocenka Jlapsaza B cepane Kapakymos. [1o mpoekry, obmas niuHa
BCEU pa3BOASIEH CETH BOAOMPOBOJA COCTABUT 2852 kM. MaructpalibHbI BOJOBOA ITUHOMN
174 kM TO3BOJIUT B LEHTPE MYCTHIHU CO3/1aTh 0A3UChl — IOCTPOUTH OJaroyCTpoeHHBIE U
03€JICHEHHBIE TOCEIKU JJI1 KUBOTHOBOJOB, OpOoCcUTh 10 2500 ra myCTBIHHBIX 3€MENb IS
BBIPALIMBAaHUSI CTPAaXOBbIX KOPMOB, YJIYYIIUTh BojooOecrnedyeHHocTh 3,14  MiH.ra
MYCTBIHHBIX TACTOWI, YTO JOJDKHO YBEIMYHUTH IOTOJIOBbE KapakyJbCKuxX osel. Okojo
nocenka baxapmok OymeT cOOpyKEHO BOJOXpaHWJIHIIE eMKocThio 2,5 muH. M° (Bbabaes,
Opetikun, 1977; «Kapakymckuii kaHai...», 1978).

[Tomumo mnactOumubix B CCCP mocTpoeHBl M CTPOATCS MOIIHBIE BOJOIPOBOJBI
IpOTSKEHHOCTBIO 1749—3334 kM, KoTOpBIE €XecyTouHO noAatoT oT 50 10 127 Thic. M BOABIL.
OTH BOJONPOBOJIBI HPEJCTABISAIOT COOO0M CHOXKHbBIE TEXHHYECKHE COOPYKEHHUS CO BCEM
KOMILJIEKCOM YCTPOWCTB MO 3a00py, OYHMCTKE W IepeKayke Bojabl. TakoBbl TI'PYHIOBbIE
BostonpoBoabl Kazaxcrana, kotopele 3a0uparot Boay u3 Upteima, Mimmma, TobGona u apyrux
PEK M MOJAI0T €€ B LIEHTPaIbHbIE U CEBEPO-3alaiHbIe MATOBOIHbIE 00IaCTH PECITYOIUKH JUIS
BOJIOCHA0>KEHUS HACEJICHHBIX ITyHKTOB U JKEJIE3HOIOPOKHBIX CTAHLIUM, COBX030B U KOJIX030B
(«Bognoe xo03siicTBO...», 1971).

B 1abn. 5 mpuBeneHbl TEXHUKO-’KOHOMUYECKHE TOKAa3aTelyd MO0 CEeMH KPyIMHEHIINM
BojionpoBoaaM. CTOMMOCTh Mepeiadi TAKUMHA MOITHBIMH BOJIOITPOBOJIAMH JICKHUT B TIpeIeiax
10,4—22,5 xon/m3. Y3 TaOIULBI BUAHO, YTO CTOMMOCTE BOJIBI B OOJIBIIIEH CTEIIEHH 3aBUCUT OT
MOIIIHOCTH BOJOTPOBO/A, & HE OT €T0 JJIUHBI.

Tabauma 5

TexHUKO0-IKOHOMHYECKHeE MOKAa3aTe/ I KPYNHeH X rpynmnoBbIX BOJONPOBOI0B
Ka3zaxcrana

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

WNmmwm- | Bynaes- [Hypun-|[IpecHos-|Kycranaii-|benosoa-([TaBnomap-

XapaKTepI/ICTI/IKI/I o < o o o < <
CKHNH1 CKHUH CKHUHN CKHUH CKHNH CKHUH CKHUH




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

[Ipou3BOaUTENBHOCTS,

50,0 | 49,0 | 61,5 1273 | 658 | 43,4 | 20,5
TBHIC. M°/CyT

(CTOMMOCTS BOROTPOBO/A, 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
CTOHMMOCTE BOIBI, KOIT/M> 11,6 129 (225 104 10,4 204 15,6

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

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

VY ienpHbIA pacxoa MeTalla,

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

s BOMOCHAOKEHUSI KPYITHBIX TOPOJIOB, IPOMBIIIJICHHBIX HIIH CEIbCKOX03SIHCTBEHHBIX
paiioHOB MOTPEOHOCTH B BOJIC BO3PACTAIOT JO HECKOJIBKUX MUJUIMOHOB KyOUYECKUX METPOB B
cyTku. [logate Takoe KOJIUYECTBO BOJIBI IO OOBIYHOMY TPYOOITPOBOIy HEBO3MOXKHO. [ToaTomMy
B IIOCJI€AHUE T1O0Jbl B BOJAHOM XO035IMCTBE MHOTHX CTpaH MHpa MOJy4duJia IMHPOKOC
pacrpoCTpaHEHHE TMPAKTHKAa CTPOMTENBCTBA MOIIHBIX  BOAOBOJOB («OpoieHne
OCyIlIeHuUe...», 1974).

WuTepecHo paccMoTpeTh BojgocHaOxkeHue ropoaa Jloc-Anmxkeneca — unentpa HOxHoit
Kamudopuuu B CHIA. Jlna obecnieuenus pacTymiero Hacenenus ropoja B 1913 r. moctpoeH
nepBbIA BOJIOBOI-akBenyK Jloc-AHmkenec miuuHoN 386 kM. Uepe3 HEKOTOpOEe BpeMsi BHOBb
CTaJ OIIYIIaThCs HEOCTATOK BOABI, U B 1940 r. Bo/10BOA OBLT yNIMHEH HA 547 KM U IOTSHYT
no o3epa Mono. BomoBox nmaBan Gonee 1 muH. M*/cyT Boabl (I'opckuit, 1962). Hacenenue
IOxHoi#t Kanudopaun cTpeMHUTENIBHO POCIIO, U TOTPEOHOCTH B BOJIE TAKXKE PE3KO BO3pACTaIH,
a BOAHBIX PECypcoB MOOIU30CTH Oonbie He Obl10. Hy)XKHOE KOMTMYEeCTBO BOABI MOTJa 1aTh
tosbko peka Komopamo. Jlyis 3TOro mpumuioch MOCTPOUTH KaHAl-BOAOINPOBOJ, HAa3BAaHHBIN
akBegykoMm Komopano, o6meit amunoit moutu 800 kM (I'opcekuid, 1962; @ropon.1966).

PeryimpoBaHue pe4yHOI0 CTOKA U NMepedpocKa BOAbI KAHAJIAMH

Ecin HeoOxonuMo mnepenaTh B MajoOBOAHbIE M 0O€3BOAHBIE NYCTHIHHBIE 0O0JacTH
OO0bIINE KOJIMYECTBA BOABI I BOJOCHAOXKEHUS HACEIECHUs, IPOMBIIIEHHOCTH U OCOOEHHO
UPPHUTaIIH, TO OOBIYHO CTPOST KaHAJBL. YK€ MOCTPOCHHBIE KaHAIBI CTOIb IPAHAMO3HBI, YTO
pacxolpl BOAbl B HUX CPaBHUMBI C pAacXoJaMH HEKOTOPBIX pek. [[nda mepeOpocku CTOJb
00bIINX 00BEMOB BOBI HEOOXOJMMO Ha peKax CTPOUTH MOANOPHBIE TNIOTUHBI U CO31aBaTh
peryJiupyromue BOJIOXPAHWINIIA, YTOOBI IOJIHEE HUCIIOJIBb30BaTh BOJHBIE PECYPCBI PEYHOIO
CTOKA.

W3BecTHO, 4TO Ha peKax JOXKIACBOTO M CHETOBOTO MUTAHUS B MEPHO/] MABOIKA MPOXOIUT
50—70% romoBOro CTOKa, a Ha YCTOMYMUBYIO YacTh CTOKA, MUTAEMOTO MOJA3€MHBIMU BOJIAMH,
NpUXOIUTCS TmpuMepHo detBepras 4acth. Tak, B CCCP u3 4350 km*/rox obmiero peuHoro
CTOKa, (GOPMHUPYIOMIETOCS Ha TEPPUTOPHH CTPaHBl, HAa YCTOMYMBYIO YacTh IOJ3EMHOTO
nuTaHus npuxoautcs Toibko 1020 km?/rox, T. €. okono 23% croka (JIbBoBuY, 1974).

B nacrosiiee Bpemss B CCCP yxe noctpoeHo cBbiiie 1500 BomoXpaHMIMIL €MKOCTBIO
6onee 1 MaH. M? ¢ o0mMM 00beMoM 1242 kM?, KOTOpbIE CTOCOOHBI BMECTUTH ITOYTH YETBEPTH
peuHoro croka crpaHbsl (boponaBuenko, 1976; Bopomnaes, 1979). B CIIHA umeercs 1400



BOIOXpaHmIHI o0beMoM Oonee 60 muH. M* kaxaoe. x cymmaphsiii 00beM paBen 900 km?,
YTO TMpeBbINaeT 0oJiee MOJOBUHBI BCErO PEYHOrO CTOKAa CTpaHbl («MUPOBOH BOIHBIN
Gananc...», 1974). B nmocnenaue ASCATHICTHS THIPOTEXHHUECKOE CTPOUTEIIHCTBO TMPHHSIIO
O0COOCHHO IIHPOKHHM pa3Max BO MHOTHX CTpaHax Mupa. DBOJBIIMHCTBO KpyMHEHIINX
BoJOXpaHwmHI] 00bemMoM Oonee 20 km® mocTpoeHsl mocie 1963 r. B 1974 r. cymmapHbIit
MOJTHBIM 00BEM IKCILTYaTUPYEMBIX M CTPOSIIUXCS BOJOXPAHHIUIL BO BCEM MHUPE MPEBBICHUI
5 1eic. kM?, 1 k 2000 . oH momxeH emie Oonee Bo3pacTu («MupoBOW BOAHBIA OanaHc...»,
1974).

KIICC nameruna mporpammy TpaHIHO3HBIX pabOT MO YJIYUIIEHUI0 MEIHOPATUBHOIO
cocTostHUA 3eMenb. Hemanoe MecTo B 3TOM mporpamMMe OTBOIUTCS CTPOUTEIHCTBY KaHAIOB
JUISL yIydIIeHNs. BOOCHAOKEHUsI O€3BOMHBIX PAalOHOB M MOBBIIICHUS BOJOOOECIIEYEHHOCTH
y’K€ OCBOCHHBIX 3eMelb., [locTpoeHHbIe B cTpaHe KaHalmbl 00uei npoTsokeHHOCThI0 3700 kM
nepepacnpenessioT HeiHe 00beM Bozbl okoio 40 km?/ro (boponasuenko, 1976).

B Tabn. 6  cBeneHBl  TEXHHKO-)KOHOMHYECKHE  IIOKa3aTelid  Tepefadd  BOJbI
OTEUYECTBEHHBIMU KaHATaMHM, 3aMMCTBOBAHHBIC HAMH U3 Pa3iMyYHbIX UCTOYHHKOB (Bopomaes,
1979; T'epapnu, 1975; «Kapakymckuii kanan...», 1978; Komomun, 1973; «Opouenue u
ocyienue...», 1974; Canapos, 1978). Haubosnee kpynHble U MOIIHbIE KaHAJbI IOCTPOEHHI B
Cpenneit A3uu, rJie COCPEIOTOUCHBI OCHOBHBIE TUIONIAIA OPOIIAEMBIX 3€MEITh.

B TypkMeHHCTaHE MOCTPOEHBI TPU OUEPEaU KPYIHEHUILIET0 B MUPE THAPOTEXHUUECKOTO
coopyxkenust — Kapakymckoro kanaia um. B. U. Jlenuna.

B 1978 r. Kapakymckuii KaHain nHogaBall aMydapbUMHCKyX0 Boxy Ha 1000km u ¢
3aBepuieHreM IV odepenu nporsHercs Ha 1102 kM. Jlo cTponTensCcTBa KaHajla B €0 30HE
opouaJioch BOJAAMHU MECTHOro ctoka 166 Teic. ra, a B 1975 r. miomaabs NOJUBHBIX 3€MENb
yBenuumiack 10 514 teic. ra, T. e. Bogamu Kapakymckoro kaHanga opoumanock 348 ThiC. ra,
KOTOpble 3a mepuoj paborsl KaHama jgo 1974r. pganmm 2,8 MiH. T Xxionka. Bce
MPOU3BOJCTBEHHBIE 3aTPaThl HA CTPOUTENIBCTBO KaHAJa U OCBOEGHUE 3€MENb IOITHOCTBHIO
OKynmuiuch, M K 1972r. uymucras mnpubbuib oT Hero cocraBuina 1016,1 wmiH. pyo.
(«Kapakymckuit kaHain...», 1978; Canapos, 1978).

CrpourenbcTBO KaHalla MPOJOJDKAETCS, U B HENajJeKoM OyAyIIeM OH IMPOTSHETCS Ha
1400 kM o Kacnusi. Hanout 6e3BoAHBIN MTPOMBIIITIEHHBIN 3aaj pecimyOIMKH U MOJAcT BOILY
Ha BHOBb OCBaWBAaE€MbI€ 3€MJISI TYPKMEHCKHUX CYOTPOINMKOB, YJIydIlaT BOJI00OECTIEUEHHOCTh
CTaphIX 3€MeJIb U 00CCIEYUT BOJOH HAceJIeHHUE, MPOMBIIUICHHOCTh U CEIbCKOE XO3SHCTBO B
30HE CBOCT'O BIIHSIHHS.

Kanan HUpteim — Kaparanga obecrieuns BOION KPYITHBIM PacTYIIUNA MPOMBIILICHHBIN
pation Kaparanga — Temupray M MHOTOYMCIICHHBIE HACEJICHHBIE ITYHKTBI, COBXO3bl H
KOJIXO03bl BJOJIb Tpacchl. B urone 1973 r. 3aBepmmnochk crpouTenbcTBo KapmmHckoro
MarucTpajJbHOI0 KaHajla ¢ THFaHTCKMMH HAacOoCaMH, KOTOpbIE MOJAHHMAIOT aMyJIapbHHCKYHO
BOJly Ha BbicoTy 132 M. Kanai riaBHbIM 06pa3oM CIIy>KUT 1eJIIM UpPUTalliy U MPeAHA3HAYeH
JUId MOJIa4M BOJBI Ha BHOBb ocBauBaemble 3emun KapumumHckod crenu. Kanan Cepepckuii
Hounen — Jlonbacc cHabkaeT BOJAON T'yCTOHACETICHHBIE U MPOMBIIICHHO Pa3BUTHIC PaiOHBI
ctpansl, a CeBepo-KpbiMcknii kaHan — 3acynuiuBbie paBHUHBI KpeiMa. CTOMMOCTB mepeaadn
Bojbl Ha pacctosHue 500 km camas wuzkas (0,27—0,54 kmM/M?) Ha KaHamax caMOTEYHOTO
THIIA, 4 HAa MalIMHHBIX KaHallaX C HACOCHOW IOJKA4YKOM BOjbl mojHumaetrcsa ao 0,50—
1,35 xon/m>.



3a pY6e)KOM BCACTCA CTPOUTCIBCTBO CaAMbIX PA3JIMYHBIX KaHAJIOB: HUPPUTAIIMOHHBIX,

BOJOIIPOBOAHBIX.

Kanan Can-Jlyuc B CIIA Oyzmer mnepeOpachiBaTh U3

CeepHoii

Kamupopaun B IOxHyro OGoiee 4,9 km*/rom BOABI I opolneHus 1,4 MIIH. Ta 3eMellb B
LlenTpanbHoil TOMMHE U IS TOPOJCKUX U MpoMbINUIeHHBIX HY)I Kamudopuun. Kommieke
Can-Jlync BrIO9aeT BBICOTHYIO TIOTHHY OpoBmib, KammpopHuiickuii BOZOBOI UIMHOU
7242 xm w kaHan januHoM 610 kM («Opomrenue u ocymienue...», 1974). B Actpanuun
npeaycMaTpuBaeTcs mnepedpocka kaHamamu Boj pek Temnn, ['epbepr u bapaekun B
3acylUIMBbIE pailoHbl 1oro-soctoka ctpansl (Ilerpos, 1973).

Tabauma 6

TexXHUHKO0-IKOHOMHUYECKHE NMOKa3aTeIu HCpQﬁpOCKl/I BOAbI OTKPLITBIMHA KaHAJIAMHU

Pacxon
Maxcumainb-| Ilone3Hsli Iromans anektpo- |Ynenbuele|Ctoumocts|[IpuBenen-
I[J'II/IHa, HBINI pacxon O6’b€M S — OHEPruM (KamuTaljio-| nepeaaqu HBIC
KM B TOJIOBE, CTOKa, p i Ha BJIOKCHUS,| BOJIEIL, 3aTpaTshl,
M/CYT KM3/TOJI MIIH. ra repekavky,| kom/m? Korr/m? Kon/m?
kBt-u/Mm?
Kapakymckuit
I ouepenp
AMyJapbs — 397 130 1,3/3,5%* 0,10 ok 2,5 0,27 0,58
Myprab
Il ouepenp
AMyJiapbs — 535 198 2,6/4,7* 0,18 % 6,3 0,54 1,32
Temxen
[1I ouepenp
AMy1apbs — 837 317 4,3/8,3* 0,24 % 11,7 0,98 2,44
I'eok-Teme
[V ouepenn
AMYyIapbs — 1102 580 | 7,5/13,5% 0,42 o 13,5 1,42 3,11
Kazammkuk
gj;?;?;nﬁ 270 150 222 630 s | 12| wel|  wh
g;gpcmﬁ 235 125 1,84 014 032 99| 050 1,74
I;zfi‘:gzﬁfgm 171 175 | 3,3/525%| 035| 051| 156| 0094| 289
IIQIESZ;I;JH; 455 75 2,17 o,10| 081] 148| 1,06| 3,01
E;ifﬁ;ﬂﬁ 403|215 300 020 wel| wel| we| we
CeBepckuid
Joner — 125 25 0,59 — 0,75 22,6 1,35 4,17

Honbacc




* Bomo3abop B roJioBe KaHaja.

** CaMOTEUHBII KaHa; H/C — HET CBEACHUM.

B Unmun oauH U3 KPYMHEWIINX XO3SHUCTBEHHBIX OOBEKTOB —  CTPOUTEIHCTBO
rocyJapCTBEHHOM wuppuranroHHod cucteMbl bxakpa-Hanran na peke Catnenx,
BKJIIOYAIOLIEH JIBe IUIOTMHBI M CEThb MAaruCTPaJbHBIX KAaHAJIOB M BETOK OOIIeH UIMHOM
1100 km. [pyras BaxkHeiimas crpoiika Maanm — PamxacTxaHCKUi KaHal ¢ pacXxoJ0M BOJIbI
B rosoBe 529 M*/cyT («BomHble pecypchl M BOJOXO3SIICTBEHHBIE MPOOJIEMBL..», 1967;
«Opomuienue u ocyuienue...», 1974; Ilerpos, 1973). Kanan HaunHaeTcs y MIOTHHBI XapuK Ha
peke Carnemxk, mepecekaeT Teppuropuio [lenmkaba U MPOXOTUT MO CaMbIM 3aCyIIIUBBIM
Mectam nycTeiHM Tap. JlnmHa MaructpampHOoro kaxHama 680 KM, U OH OpOCHUT OOIIYIO
mromans 1,5 MIH. Ta.

TepputopuajbHoe nepepacnpenejeHue pe4YHOr0 CTOKA

Pa3Butue HapogHoro xozsiictBa CoBerckoro Coro3a TpeOyeT HEYKJIOHHOTO YBEIUYECHUs
notpednenuss Bonabl. B 19751. mo cpaBHeHuto ¢ 1913 r. mpOMBINITIEHHOE MHPOU3BOACTBO
BbIpOCIO B 131 pa3 u miomanb opomaeMbIX 3eMelb paclIMpeHa B YEThIpE pas3a. 3a 3TO BpeMs
HaceJICHUE yBEJIMUUIIOCh B 1,6 pa3a, a morpebiienne Bojsl — B 6,7 paza (tabdm. 7).

B Hacrosimee BpeMst BomomnorpebieHue B crpaHe gocturiio 350 km3/ron («MwupoBoid
BOAHBIA Oamanc...», 1974). Ilo coBpeMeHHBIM OIleHKaM, OOIIWE BOJHBIE PECypChl PeK
Coserckoro Coro3za B CpeIHHI 1O BOJHOCTH Toja cocTaBisitoT 4720 km?/rox, u3 Hux 333
KM>/TOoJl TIpUTEKaeT U3 3apyOexkHbIX cTpaH, a 20,8 KM?/roa yTekaeT 3a MIpeneibl CTPaHbI
(babkun, Bockpecenckuii, 1976). Xora Bogusle pecypcbl CCCP nocTaToO4HO BEIHMKH, HO
pacrmpeieNieHbl OHU 110 TEPPUTOPHH CTPAHbI KpaifHe HepaBHOMEPHO.

Bbonbmias gacts (84%) peuHoro croka popMUpPYETCsl B CEBEPHBIX U BOCTOYHBIX paiioHaX
u crekaetr B Mopsi CesepHoro JlemoButoro m Tuxoro okeanoB. Ha eBpomeiickyro yacTh
crpanbl, Kazaxcran u Cpeanioro A3uto, rie npoxubaer 80% HaceneHus U COCPeIOTOUEHO J10
70% TPOMBINUICHHOTO MPOU3BOACTBA U OOJBIIAsl YaCTh, OPOIIAEMBIX 3€Mellb, TMPUXOTUTCS
mumib  16% peunoro croka («BonaHble pecypchl M BOAHBIM Oanadc..», 1967, babOkuw,
Bockpecenckuit, 1976; «cnonb3oBanue BOAbL...», 1973).

Tabauma 7
Pa3Butue HapoaHoro xo3siicTea u norpedjsenue Boabl B CCCP

(«MwupoBoit BogHBIN Oastanc...», 1974; «HapoaHoe x03s#icTBO...», 1977)

TTokazarenu 1913 . | 1940r. | 1960T. | 1970T. | 1975T. | 1980 T.

Hacenenue, MIH. 4€10BEK 159,2 | 194,1 | 2124 | 241,7 | 253,3 | 266,6

BanoBast npoayKuusi IpOMBILLIEHHOCTH

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

[1nomans oporraemMbIxX 3eMellb, MITH. Ta 3,5 6,1 8,0 10,9 | 14,2 18,

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




* bes pacxoga Ha pa36aBneHI/Ie CTOYHBIX BO.

Y 10BIETBOPUTH MOTPEOHOCTH HAPOTHOTO XO3SHUCTBA B BOJE 32 CUET BOJIHBIX PECYPCOB
MECTHOT'O CTOKa y> K€ HE MPECTaBIACTCA BO3MOKHBIM, U 103ToMy B CCCP B mocneinue robl
MPOBOJASTCS HCCIENOBATENIbCKIUE M H3bICKATENbCKUE PadOThl MO MOJArOTOBKE MPOEKTOB
TEPPUTOPUATBHOTO TIepepacipeieICHUs YaCTH CTOKA CeBEpHBIX pek B Oacceitn Kacrus (25—
35 km*/ronn) u cudbupckux pek B 6accelin Apaibekoro Mopst (25—60 km*/ron) (boponaBuenko,
1976; Bopomnaes, 1976, 1979; I'epapau, 1975 a, 6; «cnons3oBanue Boabl...», 1973; JIbBoBUY,
1977).

Pa3sButne BomoxossiictBeHHOM cucteMbl CoBerckoro Cor3a B CBA3M  C
Mex0acCeHOBBIM MEpepacipeIeICHHeM BOJHBIX PECYPCOB HE TONBKO TpeOyeT YKPYMHEHUS
pa3Mep0B nu napaMeTpOB FI/IIlpOTeXHI/IIIeCKI/IX CHCTEM, HpI/IMeHCHI/Iﬂ HOBBIX TCXHHYCCKUX
pelIeHri U HOBBIX METO/IOB YIIPABJICHHUS, HO U YCHUJIMBAET B3aUMOCBSI3b BOJIOXO03HCTBEHHBIX
CHUCTEM MEXIy CO0OM M C OKpYXKaromieil Cpesoi, BBIJIBUTA€T COBEPIICHHO HOBBIC 3aJa4M
PaIlMOHAIBPHOTO MPUPOIOTIONB30BAHMS, YIIPABICHHUS PEKUMOM BOJI CYIIIM U KAYECTBOM BOJI B
PEUYHBIX CUCTEMAX M BOJIOEMAX.

[To-BuariMOMy, BOAOXO3SIMCTBEHHOE CTPOUTEIHCTBO B CTPAHE IO TEPPUTOPHAIBHOMY
nepepacpeIeTICHHI0 PEYHOTO CTOKa HAaYMHAETCS ¢ 00JIee MPOCTHIX pa3leiabHBIX BapHAHTOB
nepeOpOCKH, KOTOPHIE 3aTeM TepepacTyT B Oojee CIOKHbIE 00beIUHCHHBIE BApUAHTHI, U B
MEPCIIEKTUBE WX pa3BUTHE MOXKET MPUBECTU K co3aHui0 EMWHONW BOJAOXO35HCTBEHHOM
cucreMsbl ctpanbl (Boponaes, 1976, 1979; I'epapau, 1975 6).

Ha eBpomeiickoit  Teppuropun  Coserckoro Coro3a 0COOCHHO HMHTEHCHBHO
AKCIUTYaTUPYIOTCSl BOJIHBIE PeCypchl pek Oacceiina Kacnmiickoro Mopsi, oxBaThiBaromiero 3,6
MJIH. KM> TEppPUTOpPHM CTpaHbl ¢ HaceileHueM 80 MIH. denoBek, rae npousBogutcs 30%
oOmieil BeipaboTKu 3nekTposHeprun, 60% mpombinuieHHON U 40% CEenbCKOX03SIMCTBEHHOMN
npoxaykiun («Mcnonp3oBanue BOAbL..», 1973). Vike MOCTPOCHO HECKOJIBKO OPOCHTEIBHBIX
KaHaJIOB, pa30HparoluX BOJDKCKYIO BOAY Ha OPOLICHHE.

Jns BOCHOJHEHMsS] TOTEPh BOJDKCKOW BOJBI U IMPEAOTBPAILLEHUS OTPULIATEIbHBIX
HKOJIOTUYECKUX TOCIECTBUI B HACTOSIIEE BpEMs pa3padaThiBAlOTCS TEXHHUUECKUE PEIICHUS
nogaun B OaccedtH Boarm 25—35 kM?/ron BoAbl U3 03€p ceBepo-3amajga €BPONEHCKOM
TEPPUTOPUU CTPAHBI U CEBEPHBIX pEK. B KauecTBe MNEPBOOYEPEAHBIX CIEIHATUCTHI
BBIIBUTAIOT YETHIPE CTPOUTEIBHBIX O0OBEKTa MO 3a00py Boabl M3 OHEXKCKOro 03epa, pPeK
[Tewopsl, Cyxonsl, 03ep Jlaua u Boxe. Bee aTi rupoTexHndeckue KOMIUIEKCH MOTYT MTOJIaTh
B Boury ot 27 no 37 xm® Boasl B roa. OO0mias mpoTsXKEHHOCTh TPacc MepeOpOCKH paBHA
1500 kM, mpudem OoJibIIasi UX YacTh MPOXOAMT MO pyciaM CYIIECTBYIOIIMX pek. Bricora
NOJbEMa BOJBI Ha Pa3IMYHBIX Yy4yacTKax Tpacc He mnpeBbimaer 70—80 M, a olmas
YCTAHOBJICHHAs MOIIHOCTHh BC€X HacocoB — okoyio 1000 MBT. OpueHTHpOBOYHAs CymMMma
KalUTaJIOBIOKEHUH TI0 BCEM YEeThIpeM OOBEeKTaM ompexaensercs B 2,0—2,5 mupa. pyo.
(Bopomaes, 1979).

B Cpenneit Azumn u Kazaxcrane umeercst 0kojo 27,8 MJTH. Ta IPUTOJIHBIX JJIsI OPOILICHUS
3emenb U Toibko 131 km*/rox Bommbix pecypcoB (babaeB, @peiikun, 1977; baGkuw,
Bockpecenckuit, 1976). B 1975r. B »TOoM pailoHe opomanock 6,9 MIH.Ta 3€Melb.
B Gnmokaiinieil nepcneKTHBE HAMEUaeTCsl yBEJIIMYUTD TUIOIA/ b OPOILICHHUS.



HN3-3a pazbopa BoJBI Ha OpoOIIeHHE M OOJBIINX 0€3BO3BPATHBIX MOTEPh MPUTOK BOJBI B
Apanbckoe MOpe COKpaTWiICA. YPOBEHb MOPS IMOHMKAETCS, U €ClIM He OyIyT NPHHATHI
HaJUIeKAIUe MEphl, TO OHO MOXXET COBCEM BBICOXHYTh. TONBKO INpPH YJIOBIETBOPEHUHU
noTpeOHOCTEeH MppUrally U APYTUX oTpaciiell HapoHOro xo3sicTBa AeduuuT B Boje ¢ 1985
o 2000 r. moxeT Bo3pacTH B mATh pa3 (I'epapau, 1975a).

HyxHa BOJa NDPOMBIIUICHHOCTH M CEIIBCKOMY XO3sucTBY Kaszaxcrana, rne Ha
MYCTHIHHBIX W MOYIYCTHIHHBIX MAaCTOUIAX BbIMAcA€TCs MOYTH TPETh BCETO MOTOJIOBbS OBEI]
crpadbl. Ecnu ynyummmth BopooOecnedeHHOCTh 3TUX mactouil, To Kazaxcran mor Obl
yABOUTH 3TO moronoBbe (babGaes, @pelikun, 1977). Pemenne «mpodieMbl BOIBD) ISl 3TOTO
OOJIBIIIOrO PErnOHa HEBO3MOKHO 0€3 MCIIOIb30BaHMs BOJHBIX PECYPCOB BEIMKHX CHOMPCKUX
pek — Upteima, O6u u Enuces. Drta mmes yXe HECKOJIBKO JIECATKOB JIET HM3YYaeTCs H
npopabaTeiBacTCss MHOTUMU HAyYHO-HCCIICIOBATEILCKUMH W TPOCKTHO-U3BICKATEIHCKUMHU
yupexaenussmMu  Coserckoro Coro3a. PaccmartpuBanocs 16 BapuaHTOB  BO3MOXKHBIX
TEXHUYECKUX pellieHui no 3a00py Bojbl U3 pek Upteia u O6u (I'epapau, 1975a).

[To mepBoHauYaIbHBIM TPOEKTHBIM MPOPa0OTKaM Tpacca JIOJDKHA ObUla B3STh CBOE
Havyasio y ciaustHus pek Mpteimma ¢ TobGonmom, a Bojo03abop Hameudanaoch OCYIIECTBUTH M3
npoektupyemoro Tobomnbckoro Bonpoxpanwnmuiia (Iepapau, 1975a). Opnnako, BojHBIE
pecypcesl Upteima y Tobona paBHbl 68,5 kM3/Toa, 1 0TOOp M3 Hero 25 KM3/Tox BOABI MOT OBI
MPUBECTH K HEKEIIATCSIBHBIM 3KOJOTHUYCCKUM ITOCIICICTBUSIM.

B mocnieHee BpeMs mipejiaraeTcsi B Ka4ecTBe MPEANIOYTHTEIFHOTO BapHaHTa BO03a00p
25 km?*/rox u3 OOu B paifoHe BrajgeHus B Hee peku Wprteim (Bopomaes, 1979). Bonozabop
MOKET OBITh OCYIIECTBJIEH ¢ momolsio bemoroppeBckoro ruapoysna Ha OO u Tpex
TUAPOY3JIOB ¢ HACOCHBIMM cTaHlMsIMU Ha peke Hpteim. [locnenHsis moreuer BCHATH U
NPEBPATUTCSl B «aHTUpEKy». M3 Hee Bonma eile ogHOM HACOCHOM CTaHLUMEW MOJHUMETCS B
To6oapcKOe BOJOXpaHMINIIE EMKOCTBIO 5,7 KM?, OTKY/Ia HAYHETCsl KaHal nepedpocku. Jlanee
tpacca OOb-Kacnuiickoro kanana (OKK) moiiner Ha tor mo Hprteim-Tobonsckoit nonune,
3aTreM 1o noiMe pexu Yoaran k TypraiickoMmy NOHMKEHUIO Ha Bojopaszaen. Ha atom yuactke
Tpacchl BOJA IMOJHUMETCS 4 HACOCHBIMM CTAHLMAMHU 10 BoJopaszena Ha BbicoTy 101 M.
Hanee kanan noiaer no Typralckoi JI0:xKOMHE 10 HAJIUBHOTO TEHTH3CKOIo BOAOXPAHWIMILA
eMKkocThio 14 km®. OT Hero k HM30BbSIM ChIpapbH, IepeceyeT ee B paloHe r. Jxycamsl,
3aTeM MOCJeNyeT MO paBHUHAM okHOTO [Ipmapanbs, orudas c tora ropel CynaTaHyusjar, u
BBIMJIET K HU30BbSIM AMyJapbul B paiioHe TIOAMYIOHCKOTO BOJOXpaHWNIWILNA, TAE U
3aKOHYMTCS Tpacca KaHaja. B oTnaneHHOW mepcrekTrBe MpeArnoaraeTcs MpomuTh Tpaccy
OKK uepe3 Kapakymbl k 3emiisiM ApeBHero opoiueHusi Ha Meccupuanckom miato B FOro-
3anaanoil TypkMeHUHU U 3aKOHUMTCS OHa B Oacceline pexu Atpek (['epapau, 1975a).

OT MarucTpajbHOTO KaHajga NepeOpOCKH KPYIHBbIE BETBM HPOTSHYTCS Ha 3amajn K
IIPOMBIIUICHHBIM LIEHTpaM 3aypaibs, AKTOOMHCKY, CBepanoBcky, YemnsOuHCKy, Ha
MaHTHITITaKCKUH TOTyOCTPOB U K OacceliHaM pek OMObI u Ypana. Ilpu noaxoae Kk HU30BbIO
Cripnapsu or OKK k rory oToiaeT KpynHoe OTBETBJICHHE K cpeHeMy TeueHuto Crlpaapeu u
Oacceitnam Oeccrounsix pek Uy u Tamaca. Bce nHacochbie cranmmu Ha OKK umeror
YCTaHOBJICHHYIO MOILIHOCTH 0K0J10 1300 MBT.

OO0mas MpOTSKEHHOCTh KaHaja IepeOpOCKH BechMa BelMKa W cOCcTaBUT 2273 KM.
Tpacca ¢ ceBepa Ha IOI' IEpeCeKaeT pPalOHbl C Pa3IUYHBIMU (PU3MKO-reorpapuyecKumMu
YCIIOBUSIMHU.

3nauntensHas yacth Tpacchl OKK (990—2273 kM) mpuypouyeHa K MOTYITyCTHIHHBIM U
MyCTHIHHBIM JaHamapTHeIM 30HaM. B mpepenax HOxHo-Typraiickoil momymycThIHHON



NPOBUHIIMM KaHaJ NpoxoauT ydacTok 990—1250 kM, nanee ot pexu HMpruz no Ceiprapbu
(1250—1735 kM) Tpacca nepecekaer MyCThiHHYI obsiacth CeBepHoro Ilpuapanes u ot
Coipmapput 10 Amymapeu (1735—2273 kM) caeayeT mo TumuyHOW mycteiHe HOKHOTO
[Ipuapanes (Unbunes, 1979).

B CIIA pa3pabareiBaeTcsi aHAJOTHYHBIA MO MaciitabaM IPOSKT TEePPUTOPHATILHOTO
nepepacnpeielicHusT BOAHBIX pecypcoB pednoro croka m obecredenust CIIA, Kananer n
Mekcuky TpecHO BOJIOM M dHeprueil, u3BecTHbIN noj HasBaHueMm «North American Water
and Power Alliance» (NAWAPA), wim «CeBepo-AMEpUKaHCKUN BOJIHO3HEPI€TUUECKUI
anbsHe» (HABAIIA) (Kelly, 1966).

ITpoext nepebpocku HABAIIA oxBareiBaeT OacceiiH, 3aHuMaromui miomanp 3,6
MJTH. KM?, TJ€ BOJHBIC pecypchl ompenenenel B 808,8 km*/rox. M3 storo komudecTtsa 1o
MPOEKTy Tpenmnonaraerca mnepedpaceiBath 174,9 km*/ron st obecrieueHusi BOAOW ceMu
npoBunnui B Kanane, 33 mraroB B CILIA u Tpex mraroB B Mekcuke. [lepeOpaceiBacMblii
CTOK pacrpepensiercss TakuM odpaszom: st Kanager — 30,8 km*/ron, st CIHA — 119,5 u
s Mekcuku — 24,6 km®/ron (Oysn, 1977). Tlo 3ambiciy HIpOEKTHPOBIIMKOB, BINAJWHA B
Ckamucteix ropax amuHod 800 kM, HpoCTHparoIascs Mexay XpeOTaMu OT CEBEpHBIX
paiionoB bpuranckoit Komymbuum p0 mrata MoHTaHa, MOXET CIy)XHTb T'HTaHTCKUM
BOJIOXPaHMWIHNIIEM-aKKyMYJIITOPOM, OTKYda Boja OyleT MoJaBaThCsl HACOCHBIMU CTaHIHSIMU
Ha BbIcoTy 10 800 M M, mpeooieBas TOPHBIE MPETpaibl, paclpeeNaThCs MO CIOKHOM ceTn
KaHaJIOB, aKBEJIyKOB, BOJIOBOJIOB, TYHHEJICH U CU(OHOB.

Cucrema HABAIIA Oyner BkmouaTh B ce0sl KaHajbl, aKBEILyKU M BOJOBOJbI OOmIEH
nporsokeHHOCThr0 10 800 kM m  TyHHenn — 2900 km. CyMMapHass MOIIHOCTh BCEX
TU/IpO3JEeKTpOCcTaHIMil B cucreMe jocturier 110 miH. kBT, KoTopble BblpadoTaroT B I'OJ
876 TBT1-4 anektposnepruu. g nepekayku BoJsl OyaeT uspacxogoano 262,8 TB1-u Bcemu
HACOCHBIMHU CTAHIIMSIMU, OOIIasi MOIMHOCTh KOTOPBIX cocTaBUT 53,5 miH. KBT. OcraBmeecs
KojuuecTBO sHepruu (613 TB14) ucnonmp3yercss TpeMs WiIEHAMH COI03a, YTO ITO3BOJIUT
obecrieunTh dHepreTudeckue morpedHoctu Kananer Ha 50%, Mekcuku — Ha 15 u CIIIA —
Ha 4% («Bona xak daxrop...», 1969; Kelly, 1966).

IIpoekr HABAIIA nos3sosur opocurb 16,4 MaH.ra 3eMenb M YJIYYIIHTh
BOJIOCHAOKEHUE HACEICHHSI W TNPOMBIIUICHHOCTH. B pe3ynbrare HAIMOHAIBHBIN JOXOJ OT
3eMIIe/IeNns, KUBOTHOBOJICTBA, TOPHOTO Jefia M TpoMbluieHHocTH Bo3pacter B CIHA n
Mexkcuke Ha 30 u Kanmane wa 9 mupa. gomn. (Oyan, 1977). Obmas cTOUMOCTh IPOEKTa
oneanBaetcs B 100 Mipa. JOJUL., B CTPOUTEIBCTBO MOKET OBIThH 3aBepiieHo 3a 30 yet («Boma
Kak (akrop...», 1969; Oyan, 1977).

OnHako OCYILECTBIEHUE TAKOIO IPaHAMO3HOIO MPOEKTa HATAIKMBAETCS HA CEPhE3HBIC
NPOTUBOpPEUMs KanutanucTruueckoro odmecrsa. Bens HABAIIA 3arparuBaer nnTepecs! Tpex
rocygapcts M TpeOyeT  pas3pelleHuss  MHOIMX  TEXHUYECKUX, OSKOHOMHYECKHX,
JMIIOMATUYECKUX, MPABOBBIX U COLHMONOrMYeckux mpobiem. Hampumep, oqHOH M3 Takux
npobneM Oyzer nepeceneHue 60 ThIC. YeNIOBEK, NMPOXKUBAIOIIUX HA TEPPUTOPHU OyIyIIHX
BOoJOXpaHmMIl. Jpyrasg TpyZHOCTb COCTOMT B pa3jIMYHOM CTEICHU 3aUHTEPECOBAHHOCTH
NapTHEPOB COI03a B 3TOM IIPOEKTE, MOCKOJIbKY HEIOCTATOK BOJBI MPEXKAE BCEro OSCIIOKOMT
CILA u Mekcuky. bonbiiast ke yacTb BOJHBIX pecypcoB NpuHaanexur Kanaze, u oHM yxe B
HeJlaIeKOM OyAyIllEM MOTYT IOTPe0OBAThCS CTPAHE JUIsl CBOETO PA3BUTHSL.

B 1abn. 8 npuBeneHbl CpaBHUTENbHbIE IOKA3aTEId JBYX BeIMYAHIIMX Ha IUJIAHETe
MIPOEKTOB TIEpepacIpe/IeICHUs] U IEPeOPOCKU PEYHOTO CTOKA Ha MPEJIETbHbIE TTPOITYCKHU BOJIBL.



ITpoekThl OIM3KK MO CBOMM MapamMeTpaM, U MPUBEICHHbIC U(PPHI TOBOPAT O IPAHIHO3HOM
Mmacirade pador.

Taonuma 8
HexoTtoprble 1aHHbIe M0 KPYNHbIM nepedpockam ctoka B CCCP u CIIA

(«cmonp3oBanme BOJBL...», 1973)

Iepebpocia Iepebpocka BoJ
CHUOUPCKUX BOJT
ITokazarennb Anscku u Kanaaer
B Kazaxcran u
B CIIIA u Mexkcuky
Cpennroo A3uio
[IpenensHBI 00BbEM TIepeOpPacHIBAEMOT0 CTOKA, KM>/TO 60 196
O0BeM 3eMenbHO-CKaJIbHBIX paboT, MiIpa. M? 20 35
Jl1MHa MarucTpajbHOTO KaHaia, KM 2 300 2 000

B CIIA paspabateiBaeTcsi emie 12 mpoekToB Apyrux mnepedpocok pedHoro croka. I1o
OJIHOMY IpoeKTHupyeTcs nepedpocka 19 km*/ron u3 HuxHero treueHus peku KomymoOus B pexy
Konopano, a mo apyromy — 21 xM*® u3 Muccucunu U pek BOCTOYHOM yactu Texaca B
6e3Boaubiii mratr Hero-Mekcuko (JIsBoBuu M. U., 1977). IlpoekTsl mepepacnpenacineHus 1
nepeOpOCKH BOJHBIX PECYPCOB PEUHOTO CTOKA HAMEUAeTCsl OCYIIECTBUTH B OacceifHaxX pek
Awmazonku u Jla-Ilnatel, Muna, B Ilakucrane (cucrtema Manrina — TapbOema u npyrue)
(«Oporienue u ocyuienue...», 1974; Ilerpos, 1973).

B nocnennee BpeMs Bce yallle M yalle MposBISIOTCS OTpULIATENIbHbIE TOCIEICTBUS TaK
Ha3bIBAEMOr'0 AHTPOIOTE€HHOI'0 BO3/EHCTBHSI Ha MpUpPORy. HenoBedeckas AEATENbHOCTb U €€
MaciTalObl CTOJIb BEJIMKH, YTO OJa CTaja OKa3bIBaTh BIUSHHE HA X0 MPUPOIHBIX IPOLIECCOB.
B nameil crpane npugaercs 0oJblIoe 3HaYEHUE JIeTy OXpaHbl Ipupobl. [1oaToMy mpoexTs
nepeOpOCKH 4YacTH CTOKAa CEBEPHbIX M CHOMPCKUX peK TIIATeNbHO M3Yy4aroTcs u
paccMaTpHUBalOTCS HOBBIE BApHUAHTHI, KOTOPHIE OBl B HANMEHBIICH CTENICHH HAHOCHIIHN yIIepO
OKpYXKarolleu cpeae.

31ech yMECTHO BCIOMHHTH ciioBa . DHrembca: «...HE OyIeM, OJHAKO, CIUIIKOM
000JIbIIIAThCS HAIIMMHU 1100€1aMU HaJl IPUPOIOH. 3a KaXIyl0 TaKylo 1oOely OHa HaM MCTHT.
Kaxnas u3 sTux nobes umeer, npapja, B IEpBYIO OUYepeb T€ MOCIEACTBUS, HA KOTOPHIE MBI
pacCuUuThIBaJIM, HO BO BTOPYIO M TPECTHBIO OYCPCAb COBCECM [JOPYyruc, HCHOPCABUACHHLIC
TIOCJIC/ICTBHSI, KOTOPBIE YaCTO YHUYTOXKAIOT 3HAUYCHHE TIEPBBIX» .

! Mapkc K., Ourensc ®@. Cou., 1. 20, c. 495—496.

[ToaToMy Bce MpPOEKTHBIE MPOPAOOTKH THIATENHHO H3y4YaloTCs, Ha COCTaBJICHHBIX
MaTEeMaTHUYECKUX MOJIETISAX ¢ MOMOIIbI0 DBM mpocuuThIBatoTCs pa3iuvHbIe BAPUAHTHI TPACC.
BriOpanHas cxema [oimkHa OBITh ONTUMAIBHONH HE TOJNBKO B TEXHHUKO-5KOHOMHYECKOM
OTHOIIIEHUH, HO U JIOJDKHA YJIOBIETBOPITH TPEOOBAHUAM YIIYUIICHUS! KAUECTBA OKPYKAIOIICH
cpenbl. OTHAKO TH SKOJOTHUYECKHE KPUTEPUU €Ille HEAOCTATOYHO U3YUYEHBl U HE TOAAI0TCS
MOJICJIIMPOBAHUIO U DKOHOMHUYECKON OLICHKE.

Tak, B mpoekte HABAIIA Hameuaromnieecs 3aroIHEHUE BOAOW TMIAHTCKOW BIAJWHBI B
CKaJUCTBIX TOpaX MOXET CBOMM JIOMOJHUTEIBLHBIM BECOM KOJIOCCATBLHOW MAacChl BOAIBI, IO
MHEHHIO Te0()U3UKOB, BBI3BATh Je(OPMALIMU 3eMHON KOPBI U HENPEIBUICHHBIC TIOCIEICTBHSL.
Bo3MoxHO, Kak 3TO, Tak W JAPyrHe COOOpa)k€HUs BBIHYKIAIOT crneruanuctoB Kanaawsl u



CIIOA cyurath, 4YTO TIOKa Jy4YIlle BO3JEPKATHCS OT KPYMHBIX IepeOpOCOK BOJBI, M
npaBuTenbCcTBO KaHaapl Mo CymecTBY 3aMOPO3UIIO MPOEKT NepeOpOCKH YacTH CBOMX BOJ U
BOJI Ansicku yepe3 Teppuroputo crpasl Ha 1or B CIHA u Mekcuky (JIeBoBuu M. U., 1977,
Oyon, 1977).

TpancnoprupoBka aiic6epron

Konoccanbhble 3amackl HOPECHOW BOJbIL, 3aKIIOUYEHHBIE B JIEJAHUKAX ApPKTHKH H
AHTapKTU/bI, HAXOAATCA BIANM OT MecT oOutanus mojei. I1o coBpeMeHHbIM OLEHKaM,
OOIIMH €KEroHbIi CTOK ¢ CyIIM B OKeaH cHera U aiicGepro ompenensiercs B 1100 km*/ron
(«MupoBoii BogHbIH 6anaHc...», 1974).

AMepukaHckuii okxeaHonor JkoH AM3eKC NpeIoKuI HCIOIb30BaTh aicOepru s
BOJIOCHAOXKEHUsT O€3BOAHBIX MNPUOPEKHBIX palioHOB AMepukd, Adpuku W ABCTpanuu
(Topckuii, 1962; Burt, 1956). Jlng uX TpPaHCIOPTUPOBKM OH CYUTAl BO3MOKHBIM
BOCIIOJIB30BATLCA HMOIIYTHBIMU MOPCKHMHU TCUHCHHUAMMU. HaanMep, JUJIA BOI[()CHB.G)KCHI/IH
10kHOHM yactu KanudopHuu npeanonaraigocs ¢ NOMOIIBIO OyKCHPa BBECTH aHTapKTUYECKUH
aiicOepr B 10:kHYI0 BeTBb llepyanckoro tedenus. Biosap Bcero mobGepexbs AMEPUKH MOYTH
710 AKBaTopa aicOepr mpoiaeT CBOMM XOI0M IO T€UEHHIO, U JIMIIb y 3KBATOPa, KOTAa HAuHeT
OTKJIOHATBCS OT Oepera Ha 3amaj, OYyKCHp JOJDKEH IEepeBeCTH €ero B  CTPYIO
NPOTHBONOJI0KHOT0, CeBepHOro TeueHHs, oMbIBarolero oepera Kanupopuun.

B ApkTuke exerojaHo oTKaJlbIBa€TCsi OKOJIO 15 Thic. aiicOepros, 1 OOIBIIMHCTBO UX TAET
B NOJIIPHBIX BOZAx. bosee KpynHble BEIHOCATCS X0JIOAHBIM JIabpaiopckuM Te4eHHeEM Ha oT,
U B cpesineM okoio 400 aiicOepros B roji JocTuraroT octpoBa HetodayHnena. ApkTuieckue
aiicOepru HeBENMKM IO pa3MepaM, U CaMble KPYNHBbIE U3 HUX MMEOT 00bEM B HECKOJIBKO
TIECATKOB MIJUIHOHOB KyOOMETpOB.

AHTapKTHYECKHE aiicOepru ropasmno OOJbIIC MO pa3MepaM apKTUUYCCKUX. AHIIHHCKHEC
Mopsiku B TeueHue 1951—1953 rr. mpocnenuwnu apeiid rurantckoro aicOepra IITHHON
146 xm u mwmpunoir 40 km (Hazapos, 1962). B 1958 romy coBerckas aHTapKTHuYecKas
SKCIIEUIMS OOHApyX HUjia TpoMaaHbIi aiicoepr mnomaabsio 2700 kM? U BBICOTOM HaIBOAHON
yacty 40 M (IlInunpHukoB, 1960). O6beM npecHOro sibga B HeM npesbiman 850 km?, T. €. OH
3aKiroyal B cede Bozbl O0JIblIe rOA0BOro cToka EHNces win TpexieTHero croka Bomaru.

B Hamm qHU okono 6eperoB AHTapKTUABI IUIABAET €Ile OJUH aicOepr-BeluKaH JUIMHON
70 kM u mmpuHOH 40 KM, KOTOPBIM OTKOJIOJCS OT MaT€PUKOBOro Jiba. B HeM 3akiitoueHo He
menee 900 km® Bompl. KoHeWHO, ruraHTckue aWcOepru — SBICHHE TOBOJIBHO PEIKOE, HO
KpYIIHBIE ¥ CPEIHHUE JIbINHBI BCTPEYAOTCS 4acTo. TOJIBKO B BOCTOYHOM CEKTOPE Ha IUIOMIAN
2 MJH. KM?, 00cCJIe/IOBaHHOM COBETCKMMHM KOpaOJisiMU W camolieTaMu, oOHapyxeHo 31 Thic.
aiicOeproB ¢ o0mumM o0beMoM Jbjaa 4165 kM?, T. €. Kaxaas JbAMHA HMeENa CPeHUN 00beM
0,135 xkm? (I'opckuit, 1962; IllunsaukOB, 1960).

Jlo HenaBHEro BpPEMEHH BO3MOXKHOCTh OYKCHUPOBKU aiicOeproB He KMena OIBITHBIX
npoBepok. HyxHble HaBBIKM JaeT IMPakTHKa MOPCKHX HE(PTENPOMBICIOB Y IMOJIYyOCTPOBA
Jlabpamop. s MOpCKMX OYpOBBIX YCTAaHOBOK aicOCpPrH IPEICTABISIIOT —CTPAIIHYIO
ornacHocTh. M BOT crenuanycThl MPEUIOKWIN OpraHU30BaTh CracaTelbHYyIO CiryxkOy. Kak
TOJIBKO JIOKaTOp Ha OypoBOW OOHApyXWT HIyIIMH Ha Hee aicOepr, ToT4ac BBICBUIAIOTCS
HaBCTpeUy MOIIHbIE OYKCHPBI, KOTOPbIE TOJCTHIM HEHJIOHOBBIM TPOCOM OXBAThIBAIOT acOepr
U OTBOJAT €ro B cTOpoHy. [loka 4To cracaresisiM NpUXOAMIOCh UMETh JEJo ¢ aicOepramu
BecoM OKo0J0 | MuH.T. HOo Uil COBpEeMEHHBIX TEXHHUYECKUX CPEICTB HE NPEICTaBISIET
TPyIHOCTEH OyKCHPOBKA B O0JIee KPYIHBIX.



DpaHIly3cKHe yueHble CUUTAIOT, YTO TPAHCIOPTUPOBKA alicOEproB BO3MOXKHA HE TOJIBKO
K 3acyluIMBbIM paiioHaMm Adpuku, ABctpanuu u FOxHoil Amepuku, HO U K O€3BOAHBIM
Oeperam Apasuiickoro mosryoctpoBa. CosfgaHa (panHko-apaBuiickas KommaHus «AicOepr
TPAHCHOPT MHTEPHIUIHI, KOTOpas pa3pabaTbIBaeT TEXHOJIOTHIO TPAHCIOPTUPOBKH JIEAHBIX
rop. CyTh IpOEKTa COCTOUT B TOM, YTO C IIOMOIIBIO HUCKYCCTBEHHBIX CIIyTHHKOB 3€MIIH
BbIOMpaeTcs aiicOepr MoJIXOo/sIIero pa3Mepa ¢ COOTHOIIIEHHEM IUPUHBI K JiuHe | : 4. Emy
NPUIAI0OT MOPEXOAHbIE KAauecTBa IMyTEM IOJAPE3KHU BBICTYNAIOIIMX YriaoB. B Tonmy ibaa
BBApUBAIOT METAJUIMYECKHE TPYOBI, BBINOIHSIOIME POJIb KHEXTOB, K KOTOPBIM KpEIsTCs
OyKCHpHBIE TPOCHI.

Bpems tpancnoptupoBaHusi oT AHTapkTHKU 10 CayIoBCKOM ApaBHM COCTaBUT HE
MeHee 7 mecsieB. CKOPOCTh TasiHUS, OCOOCHHO B TPONMHMYECKUX BOJAaX, OyIET COKpamaTh
pasmepsl aiicOepra 6osnee yem Ha 1 M/CyT, oTOMY 0€3 3alUTHI alicOepr ToamUHON 250—
300 M moutH Bech pacraer. [ npeoTBpallleHHs paciuiaBa MOABOJAHBIC U HAJBOJAHBIC YaCTH
JIBJVHBI IPEAIOJAraloT IMOKPbIBATh JUCTAMU TEIUIOM30JIMPYIOIIEro Marepuana. B kadectse
MO/IEMHBIX KPaHOB OYy/IyT UCIOJB30BaTh BepToJeThl. [lociae okoHUaHUS MOATOTOBUTEIBHBIX
paboT (10T MOMIHBIX OYKCHpPOB HPUCTYHHUT K TpaHcnopTuposke. Ilpu nmonxoxne k baG-3mb-
Manzae6ckoMy TIPOSUBY aiicOepr Ha TIyOOKOH BOJAE PACKAJICHHOM MPOBOIOKOH paspexyT 1O
BEpPTHKAIM Ha MJIacTUHBI ToimuHoK 40 M, 3aTeM 31U Opycku BBeayT B KpacHoe mope u 1o
MEJIKOBOJBIO MOATAHYT K 3aTOHY WJIHM PacTONUTENbHOW cranuuu. lIpeanonararor, uro 3a 1
peiic MokHO focTtaBuTh Oosee 100 MIIH. M® BOJBI, U PACXO/IbI TIO TPAHCIIOPTUPOBKE COCTABAT
88 MuH. J10111., @ KyOoMeTp Taliol Bojbl Oyiet crouth 53,7 nenrta (Faisal, 1977).

Eme MHOTHE BOMPOCHI TEXHUYECKOTO M IKOHOMHYECKOTO XapakTepa JaHHOTO MPOEKTa
HEIOCTaTOYHO H3Yy4€Hbl M HE IPOBEPEHbl, HA YTO OOpaTWJI BHUMAHHE MEKAYHApOIHBIHA
CEeMHMHAp YUYEHBIX, KOTOpbI obcyxnan 3ty npobinemy B Ilapuwxke snerom 1977 r. Ho BHe
BCSIKOTO COMHEHHS, YTO B HEHAJIEKOM OyAyIIeM OJTOT MPOEKT OyAeT OCYIIECTBICH.
YetoBeueCTBO HE MOXET MUPHUTBHCS C TEM, YTO €KErOAHO Oosiee THICSYM MUJUTHAPAOB TOHH
qucTenIen BOJZbI YXOJUT B OK€AH U TEPSCTCA, TOI'la KaK B D,OCHI“EIGMOI\/'I OJIM30CTH TOMSITCS OT
YKaXK/1bl OOLIMPHBIE IIPOCTPAHCTBA IIYCThIHb.

PexkoHCTPYKIIMS OPOCHTEIBHBIX CeTeH U IKOHOMMS BO/bI

B 0ompmmX M MajbIX MaruCTPadbHBIX M Pa3BOMAIINX KaHalaX BOJa B IPOIECCE €€
TPAHCIIOPTUPOBAHUS TepsieTcsl Ha (QUIBTPALMIO W HCIApeHHe, I03ITOMY JeHCTBYIOIIKE
cucteMbl uMeroT koddoumment nonesnoro neicreus (KIIJA) okomo 0,5—0,6. Ecmm
paccMaTpuBaTh OPOCHUTENIbHYK CHUCTEMY B LEJIOM, T.€. MarucTpajbHble KaHalbl,
MEKXO03UCTBEHHbIC M BHYTPUXO3SIUCTBEHHbBIE PACIIPENCIUTEIbHbBIE CETH, MOJUBHYIO CETh U
T. A., To o0mmuit KIT/[ cucteMbl OyaeT eiie MeHbIIIe.

Hanpumep, B Kuprusckoit CCP okono 50% 3abupaemoii BoJbl TEpseTCS B KaHANaX, a C
y4eToM MOTEpPh B IOJIE JIMLIb TPEThSl YacTh BOJABI MPOAYKTHUBHO HCHOJIb3yeTcs. Tak, B
OpOCUTENBHBIX cucTeMax UyHCcKoH MOJWHBI MOTEPU BOJBI B pycliaX KaHAJIOB COCTAaBJISIOT
12%, mexxo3siicTBeHHOM — 17 M BHYTpUX034icTBEHHOHN cetn — 38%, T. €. BCEro repseTcs
67%. B npyrux pecnyonukax CpenHell A3MM TakKe BEJIMKHU MOTEPH BOJIbI B OPOCHUTENBHbBIX
cucremax (Kapes, [llneik, 1979; «Opomenue u ocyuienue...», 1974). A B uenom no Coro3sy B
teyerue 1971—1975 rr. B cpeaneM 3a roa 3a00p BOJBI U3 UCTOYHUKOB OPOIICHUS PAaBHSUICA
135 xkM?, a moTepu TOJBKO B MEXKXO3SIMCTBEHHBIX ceTax coctaBuiau 27,4 km?, wnu 20,3%
(Kapes, lllnsik, 1979).

MHoro BojbI TepsieTcs BO BHYTPUXO3SIMCTBEHHBIX PACHpENeIUTENbHBIX CETAX (Ha HUX
NajaeT TPeTh BCEX MOTEPh), 0COOCHHO BBIMOJIHEHHBIX B 3€MJISTHBIX pyciiaX. bonbinne norepu



BO/IbI Ha QUIIBTPALIMIO IPUBOAT K MOABbEMY YPOBHS T'PYHTOBBIX BOJI M YBEJIMUUBAIOT 3aTPAThI
Ha yCTpOHCTBO ApeHaka. CpenHsis N0 CTpaHe NPOTSHKEHHOCTh OPOCUTENBHBIX KaHAJIOB paBHA
41,2 m/ra, B Y30ekckoit CCP — 51,4, 8 Mongasckoit CCP — 48,6 u B Tamxkukckoir CCP —
47,4 m/ra. Pacuersl MOKa3bIBAIOT, YTO MEPEYCTPOUCTBO CTAPBIX OPOCUTENIBHBIX CUCTEM
TonbKo B CpemHelt A3un mo3BoMT cOepedb Boibl okosio 20 kv?/ros (Kapes, nwik, 1979).

B CCCP nns Gonee 3(p(peKTUBHOTO M 3KOHOMHOTO PacXOJ0BaHMs BOJHBIX PECypCOB B
CEJIbCKOM XO35HCTBE MPOBOAAT OObIINE pabOTHI MO PEKOHCTPYKLUH OPOCHTEIBHBIX CeTeH,
MOBBIIICHUIO TEXHUYECKOTO COCTOSHHS BOJIOXO3SIICTBEHHBIX CHCTEM W YPOBHS UX
9KCIUTyaTallud, BHEJIPEHUI0 ABTOMATHKH M TEJIEMEXaHWUKH, NPUMEHEHHIO HOBOM TEXHMKH
nojauBa W T. A. JJia cokpamieHuss QUIBTparoHHBIX ToTeph u moBeimieHUsS KIIJI cuctem
IpUMEHSETCA 00uIoBKa KaHaJoB, 0eTOHHPOBaHHBIE JIOTKH, TPyOBI,
NPOTUBOGIILTPALMOHHBIC 3KPAaHBl U T. . Takue OpOCHUTENIbHBIE CHUCTEMBI UMEIOT BBICOKHE
3nauenus KI1/1, B HUX norepu Bojibl cokpailieHsl B 3—4 pasa.

Oobpasom COBPEMEHHOMN OpPOCHUTEIILHOU CUCTEMBI MOXKET CIIy’)KUTh
IOxnoronognocrenckas. [Ipu crpoutenscrse IOxuoro INonogHocrenckoro kanana (FOI'K) u
OpOILIAEMOr0  MacCHBa yjelbHas NPOTSKEHHOCTb BHYTPUXO3SHCTBEHHBIX KAaHAJIOB
COKpalleHa 10 MHHMMyMa — 21 M/ra, HOYTH BCS MEXKXO35ICTBEHHas CeTh OCHaIIeHa
OETOHHPOBAHHBIMU KaHAJaMM, BHYTPHUXO3SHCTBEHHAas — OCTOHMPOBAHHBIMHM JIOTKAaMH H
TpybonpoBogamu. [IpuMeHeHrne 6eTOHNPOBAHHBIX JIOTKOB MOJIHOCTHIO HCKIKOUUIIO IOTEPU Ha
¢wibTpanuio, a MmoA3eMHas  yKiIagka —TpPyOONpoBOMOB  MOBBICHIA  KOI(PPHUIMECHT
MCIIOJIb30BaHUs 3€MJIM U UCKJIIOUMIIA ITIOTEPU BOJIbI HA UCIIAPEHHUE.

s cuctemsr FOxnoro INonoanocrenckoro kanana ¢akrnyeckoe 3nadenue KI1/ (0,80)
oKazajioch Jiaxke Bhimie npoektHoro (0,75), a mocie BHEAPEHHUs aBTOMATH3AIMU
BojAopacnpeaeneHus nogaumerca A0 0,88. IHTepecHO OTMETUTh, YTO YJENbHBIE IOKa3aTeIu
3abopa Boasl Ha | ra monmuBHOM 3emiu B cpeaneM o Y3oekckoit CCP pasnsl 15 930 M3, a o
TlNomoxno# crermn — 10 570 M. U3 3TOr0 Konu4decTna TepsieTcsi BOAbI COOTBETCTBEHHO 5370 u
2200 M°, T. €. HA KaXJIOM TOJMBHOM TeKTape HOBOW cuCTeMbl dKOHOMHTCS 4170 M® BOIBI
(Kapes, nbik, 1979).

PexoHCTpyKLMsl CTapblX M CTPOMTEIBCTBO HOBBIX OPOCUTENBHBIX CUCTEM TpPeOYIOT
0oJBIIMX KanuTanaoBioxkeHud. Ho mnpousBeneHHble 3aTpaThl JaAyT HE TOJIBKO NPSAMON
BBIMIPBIII B BHJE COKOHOMJIEHHOW BOJBI, HO U JIOJIFOBPEMEHHBIE BBITOJBI — YJIyYIICHHE
OpPOLIAEMBIX 3€MEJIb U MOBLIIIEHUE UX IIJI0I0POIH.

Ouuncrka n NOBTOPHO€ UCII0JIB30BaHHUC CﬁpOCHbIX BOJ

CrouHble W JpEHa)KHBIE BOJBI MOTYT OBITH €II€ OJHUM HCTOYHUKOM IIOJy4EHHUS
JAOIMOJIHUTCIIBHBIX BOJAHBIX PECYPCOB. Ilocie o4yMCTKM HMX BO3MOKHO HCIIOIB30BaTh JJIA
TEXHUYECKOTO U OOOPOTHOTO BOJOCHAOXKEHUS TMPEANPUSITHI, Il OpolneHus. TOJBKO B
BOJIOCHA0KEHUU COBPEMEHHBI YPOBEHb CTOYHBIX BOJ HAa 3EMHOM IIape COCTaBIsET
470 xm*/rom1, ¥ K KOHITY BeKa OH MOXET YBEJIIMUUTHCA B HECKOJIBKO pa3 (JIbBoBuu, 1974).

B cooTBeTcTBUS € CyHIECTBYIOIIEH MPAKTUKON BOMOIOJIB30BAHUS B PEKH U BOJOECMBI
BO3BPAIIAIOTCS MOYTH BCE KOJUIEKTOPHO-JAPEHAKHBIE BOJIbL. B IyCTBHIHAX M TOJYIYCTHIHIX,
IJIe Pa3BUTO TOJMBHOE 3eMJie/ienne, cOpPachiBa€TCs OrPOMHOE KOJHYECTBO KOJIEKTOPHO-
JPEHAXHBIX BOJI, OTBOAMMBIX C opomaeMbix nojeil. Eciam obuuit 00beM cOpPOCHBIX BOJ
Bozpacter ¢ 1200 no 3000 kM*/roa, TO KOIMYECTBO APEHAXHBIX BOJ B ITyCTHIHHOW 30HE
MoskeT yBenuuutbes ¢ 170 mo 300 km?/roa.



B 1972 r. B CCCP 00beM OTBeIeHHsI CTOYHBIX BOJ OT 85 THIC. MPEANPUATHNA COCTABUI
103 xkm3/rof, a ¢ yueToM apeHa)kHbIX Boa — okono 140 km*/ron (bopogaBuenko, ToncTuxuH,
1975; boponaBuenko, 1976). B 1966—1970rr. BBegeno B akcmiayarauuto 8200
KOMIUIEKCHBIX OYHMCTHBIX COOpyXeHHid, a K 1980 r. Takue coopykKeHus JOKHBI 00eCTIeYuTh
OUHCTKY CTOYHBIX BOJ BCEX IOpPOJIOB M HpeanpusaThii B OacceiiHax pexk Bosnrm u VYpana
(boponaBuenko, Tonctuxun, 1975; JIsBoBUY, 1977).

CTOMMOCTh OYHUCTKH CTOYHBIX BOJ 3aBHCHUT OT BHUJA U CTCICHH 3arpA3HCHUA, MCTOHA
OYHMCTKH U MOIITHOCTH OYUCTHBIX coopymeHI/Iﬁ.

['opoackue ObITOBBIE BOJBI TpeOyroT Hamboyiee HU3KMX 3aTpaT Ha OYHMCTKy. Ha
KOMMYHAJIbHBIX OYHMCTHBIX COOPY)KEHUSIX NMPHUMEHSIOTCS MEXaHHYeCKHe U OMOXMMUYECKHE
metoapl. Celidyac Ha MOIIHBIX YCTAHOBKAaX CTOMMOCTH HPOCTOH OYMCTKH COCTaBisieT |—
2 xor/M?, a OoJiee CIIOKHOM TITyOOKOW OYHMCTKH, ITOCIE KOTOPOH BOJIY MOKHO BBIITyCKAaTh B
peku W BomoeMbl, — 3—5 kom/M®. PasMep KamMTaNOBIOKEHHWH B TIEPBOM  Cllydae
onpezensercs B S0—75 muH. py6/km?, Bo BTopoM — B1iBoe Ooubiiie (Boponosa, 1976).

TemosHEepreTka BHOCUT MPEUMYIIECTBEHHO «TEIIOBOE» 3arpsisHeHue. Ho Hapsmy c
YCJIIOBHO-UYHUCTBIMHU BOJaMH, UMCECTCA 3HAYUTCIbHAA YaCTbhb CTOKOB, KOTOPBIC COACPKAT B
OOJIBIIIOM KOJIMYECTBE PACTBOPEHHBIE BelecTBa. OUYMCTKA 3TUX BOJ OOXOAUTCS ceddac
JIOpOTO | B OyIy1mieM OyIeT CTOUTH erne nopoxe (Boponona, 1976).

Bo3BpaTHbIe KOJUIEKTOPHO-APEHAKHBIE BOJABI OOBIYHO COJEPXKAT PACTBOPECHHBIC COJIU
(3—5 /1 u peaxo 6omnee 10 r/11), opraHUKy W B3BELICHHBIC TBEPJbIC YACTHUIIBI, HEOOJBIINE
KOJIMYECTBA SIOXUMHUKATOB W AedonuanToB. K coxaneHuto, HaM HE yOAJIOCh HAWTH B
JUTEepaType NaHHBIX O MOBTOPHOM HCIOJB30BAaHUU JIPEHAKHBIX BOJ IOCIE OYUCTKU WU
ornpecHeHus. MiMeeTcss HEKOTOPHIN ONBIT B HAIlIEW CTpaHe U 3a py0eKoM HEMOCPECTBEHHOTO
UCIIONIBb30BaHUsl  cIabOMUHEpaIu30BaHHBIX BoA  ansi  opomteHus  («lcnombpzoBanue
MUHEPATU30BaHHBIX...», 1973; HecrtepoBa, 1972; PaxumbaeB, MoOparumon, 1978). Ho u
caMble COBEPIICHHBIC METOJbI OYMCTKH CTOYHBIX BOJ HE IIO3BOJISIIOT IOJIHOCTHIO
OCBOOOJIUTECS OT BCEX BEIIECTB, U B Bojax octaercs M0 20% caMbIX CTOMKHUX 3arps3HUTENEH
(JIeBoBMH4, 1977).

Haubonee a¢pdexTrBHO 3a1aun oOecconBaHusl MUHEPAITM30BAHHBIX JAPEHAKHBIX BOJI U
OUYMCTKU CTOYHBIX PEIIaeT ONPECHEHUE.

I''’TABA 4

OnpecHeHre — CPeACTBO MOMOJTHEHUS BOAHbIX PeCypcoB
U OXPaHbI BOJAHOM Cpeabl

Onpecne}me COJICHBIX H COJIOHOBATBIX BO/1

Eciau B myCTBIHHBIX paliOHax MPECHOW BOJBI HA MECTE HET M MOJYYHUTh €€ H3JaJIeKa
nepeOpoCKoil HEBO3MOXKHO, TO KPOME OYHMCTKH BO3MOXEH €Ille OJUH IMyTh — ONPECHEHHE
TPOMAJIHBIX PECYPCOB MUHEPAIM30BAHHBIX BOJA (MOPCKHX, MOA3EMHBIX W CTOYHBIX). Benp
MUHEpATU30BaHHbIE BOJIBl HMEIOTCS BCIOAY, M HEOOXOAMMBI JHIIb 3(PGEKTUBHBIE U
SKOHOMUYHBIE CPEJICTBA UX ONMPECHEHUS.



OnpecHeHne BOJbI — CIOXKHBI TEXHOJOTHYECKUH IPOLECC, HACTOSILEE 3aBOJCKOE
MNPOU3BOJICTBO €  COOTBETCTBYIOIIMMM  KaNWTAJIbHBIMU  3aTpaTaMM, pPacXoAaMy Ha
o0ciTy’kMBaHUE, MaTepuaabl U 3HEpPrut0. YToObl ONPECHEHHE CTaJ0 MAaCCOBBIM CPEICTBOM
BOJIOCHA0KEHUs, HEOOXOAMMO OThICKaTb U pa3paboTaTh  BBICOKOA((EKTUBHbIE U
HSKOHOMHUYHBIE METOJBI, MPUTOAHBIC U1 HMPOU3BOJCTBA JIOOBIX KOJMYECTB BOABI IO IICHE,
COIMOCTaBUMOM CO CTOMMOCTBIO ITPUPOAHOM.

B HacTosiiee BpeMsi CTOMMOCTh ONPECHEHHOW BOJBI €Ile OBOJIBHO BBICOKA M OHA HE
MOXET M0 JKOHOMHUYECKUM COOOpPaXKEHUSIM WCHOJIb30BAThCS BCIOY, BO BCEX OTPACISIX
HapoJHOro X03siicTBa. CTOMMOCTH BOJIBI HE BE3/€ OJMHAKOBA, MO0 OHA 3aBUCUT OT HAIMYUS
BOJIHBIX PECYpPCOB W MAacIITa0OB HMX MOTPeOJCHHs, KAaTeropuud IoTpedutenell BOABI U
MECTHBIX YCJIOBHH. HampuMmep, CTOMMOCTh BOJIBI JJI HUPPUTALMN COCTaBIsuIa 1—2 kon/m>, B
KOMMYHAIILHOM U TPOMBIIUICHHOM BOJOCHA0KCHUH B O€3BOJIHOI ITyCTBIHHOW MECTHOCTH —
1o 1,0 pyo/M?, a B mosieBoM BOJIOCHA0KEHUH T€0JIOTOB, H3BICKaTeNIeH, OYPOBUKOB B ITyCTHIHE
moxet npesbimate 100 pyo/m® (Konoaun, 1973; Konoaun, Celintkyp6anos, 1973). IToatomy
ONpPECHEHHUE BOJIbI, HEMIPUEMJIEMOE B OJIHUX YCJIOBHUSX, MOXKET ObITh 5KOHOMUYECKH BBITOJIHO
B JPYTHX.

PaHblie omnpecHUTENN CTPOMJIMCH HPEUMYIIECTBEHHO B IIYCTBIHHBIX paioHaX, IA€
BOJIHBIE PECYPCHI BOOOIIE OTCYTCTBOBAIA M ONPECHEHHAs BOJIa HEPEIKO ObllIa €IHHCTBEHHBIM
HCTOYHUKOM BOJIOCHaOKeHus. B mocnenHne roy OnpecHUTENH CTall CTPOUTH U B TYMUIHOU
30HE 3eMHOTO IIapa, e MOTPEOHOCTH B BOJE M3-3a OBICTPOrO POCTa HACEICHHS, Pa3BUTHS
KPYIHOM TPOMBIIUIEHHOCTH pe3Ko Bo3pocad. [lodToMy B TeueHHE MOCIETHUX JBYX
JIECSATUIIETUI BEJETCSI MHTEHCUBHOE CTPOUTEILCTBO OIIPECHUTENEH BO MHOTHX CTpaHax MUpa,
U MX YUCJIO pacTeT OYeHb OBICTPO.

B CHIA nepuoanyecku BBIXOAAT CIIUCKHM ONpecHUTenel no crpaHam mupa («Desalting
plants...»). CormacHo cmmcky («Desalting plants ...», 1977)!, 49ucino HEHCTBYIONIMX H
CTPOSILIMXCS OIpecHUuTenell B mupe Ha Hauvano 1977 r. mocrurimo 1598 ¢ cymmapHOi
momtHocThio 3 707,8 ThIc. M*/cyT. OT CCCP B 3TOM CHIMCKE YYTECHO JIUIIb CEMb OTIPECHHUTEICH
oOmieit mouHoCThIO 113,5 ThIC. M/CYT.

! Desalting plants inventory report, N 6. US Dept. of the Interior, OWR, T., October 1977, 114 pp. Kpatkue
CBeJICHUS U3 Hero romerieHsl B «Desalination», 1978, 26, N 1, p. 93—96.

Hecmotps Ha ObICTpbli pOCT yCTaHOBOK, B 1975T. nons omnpecHEHHOH BOJBI B
KOMMYHAJIbHOM BOJOCHaOxkeHuu Obuia MeHee 1%. HecomMHEHHO, 4TO CO BpeMeHEeM ee
3Ha4eHUe OyaeT Bce Oojee BO3pacTaTh.

MeToabl OIIpEeCHEHHUSA BOAbI

BeiOop MeTona omnpecHeHHs BOJAbI 3aBUCUT OT IPOU3BOACTBEHHO-DKOHOMHYECKHX
yCJIOBUHM (OT MOILIHOCTU OIPECHUTENS U MCTOYHHMKA SHEPTUU) U NPUPOAHO-KIMMATHYECKUX
¢dakropoB. Ilpu Hanuumm A€lIeBON SHEPrUM HE IMPEABABISIOTCA CTporue TpeOOoBaHUS K
sHepreTuueckoil 3ppeKTHBHOCTH ONPECHUTENHLHOTO Tporiecca. Eciu jxe sHeprus 1oporas, To
MpEeANoYTEeHHE OTAAI0T TOMY METO/Y, KOTOpPbIl 00ecieunBaeT ONPECHEHUE ¢ HAMMEHbIIUMU
JHEpro3aTparaMu. Y I€JIbHBINA PACX0[ SHEPIUU B Pa3HBIX METOJAaX HEOJAUHAKOB, K TOMY YK€ OH
B Pa3IMYHOM Mepe 3aBUCST OT COJIEp)KaHus coliel B ICXO/IHOM BoJiE.

B Hacrosiliee Bpemsi M3BECTHO HECKOJBKO CHOCOOOB ONPECHEHUS BOJBI, T. €.
HUCKYCCTBEHHOT'O CHIDKEHHSI COAepKaHusi cojeil 1o TpeOyemoro ypoBHs. CoBpeMEHHbIE
METO/]Ibl OIPECHEHUSI MOYKHO pa30uTh Ha JBE OOJIbIIME TPYMIIbI: ¢ H3MEHEHUEM arperaTHoro



COCTOSIHUSI BOJbI (JMCTHWIUISALMS W KpUCTAIM3anusi) M 0e3 HM3MEHEHUs arperatHoro
COCTOSTHUS (9TEKTPOIUAIN3, OCMOC, HOHHBIH 0OMEH, IKCTPAKIIMS U JIp. ).

CyIHOCTh METOJIOB OINPECHEHUS BOIBI AUCTHIUIALMEH W KPUCTALUIU3AIMEH COCTOUT B
pasleJeHuH PacTBOpa COJICHOW BOABI Ha 1BE (Da3bl: BOASHOW Tap M pacTBOP — B IEPBOM
ciydae, TIPECHBIN JIeJ] ¥ MaTOYHBIM paccoil — BO BTOPOM. UTOOBI TPOMCXOIMII TPOIECC
OTPECHEHMS, HECOOXOAUMO MOABOAMUTH TEIUIO ISl KUISTYCHHS] PACTBOpA MPU JUCTHIUIALAHA 1
OTBOJUTH TEMJIO OT pacTBOpa IMpH 3aMOpaKuBaHWHU. U eclu TUCTHIUISIMOHHBIA METO
HpI/IMeHSIJICS{, I/13y‘IEUIC}I u COBepH_IeHCTBOBa.HCﬁ JBa ThICAYCIICTHA, TO
KPUCTAJUIM3aLMOHHBIA — BCEro Julllb JBa JAECATWIECTUS. OJTOT METOJ €lle HaXOJIWUTCA B
cTazusi J1abOpaTOPHBIX MCCIEIOBAHUNH M ONBITHO-KOHCTPYKTOpPCKUX TMpoBepok (Kosomauw,
1977), Torma Kak DUCTHUISAIMOHHBIM ITOJNYYHJ HAuOOJbBIIEE PA3BUTHE W IPOMBIIUICHHOS
BHenpenue (Anensims, Kisuko, 1968; deixno, 1974; Cnecapenko, 1973).

JMCTHIUIAIIMOHHAs TEXHUKA OMPECHEHHS BOABI OCTHIVIA OombHmMX ycmexoB. Jlomroe
BpeMs 3HAJIM TOJBKO OJUH CIOCO0 JAMCTWIUBILIMU: MPOCTYIO BBINAPKY B  KHIISIIUX
ucnapurensix ¢ norpyxxeaasivu Tpyoamu (I1T), rae yaensusie 3arpars! Temia 0,6 'kan/m®, ve
CUMTasl pacxoja eKTposHepruu 6—12 kB1-y/M>. DTOT cTapblil TUII OIPECHUTENS JOKHUBAET
cBoii Bek. K HacTosilieMy BpeMeHH pa3paboTaHbl HOBBIE CIIOCOOBI AUCTHILIALMM, HA OCHOBE
KOTOPBIX CO3JAaHbl Pa3IM4YHbIE TUIIBI ONPECHUTENEH: BBINApHbIE MHOroKopiycHele (BM),
MHOTOKOPITYCHBIE C TOHKOIUICHOYHOM JMCTWUIALMEH B BepTUKanbHeIX (BMB) wu
ropm3oHTanbHBIX  TpyOax  (BMI'),  mapoxommpeccuonnsie  (I1IK),  aagmaGarnsie
MHorocrynenyarsie (AM) u np.

B nociennue ronpl 60ibioe pa3BUTHE NMOJyYaeT MEMOpaHHAsE TEXHOJIOTHS ONPECHEHUs
BOJIbI MeTodamu snektpoauanuza (31) u obpatHoro ocmoca (OO). OnpecHeHHne BOJIbI
MPOU3BOJUTCS € MOMOILBIO NOMYNPOHHUIIAEMbIX MeMOpaH. [Ipu anekTpoananu3e HOHBI Coeit
YAAISIOTCS U3 BOJIBI Uepe3 MeMOpaHbI MO ACHCTBUEM IEKTPHUECKOTO TOKA, a TIPH 0OpaTHOM
OCMOCE MOJICKYJIBI YHCTOM BOJBI TPOAABIUBAIOTCS Yepe3 TMOJIYIMPOHHIIAEMBIC TOPHCTHIC
MeMOpaHbl (CBOETro pojia MOJIEKYJISIPHBIC CHTA) MO ICHCTBHEM BBICOKOTO JIABJICHHUS, 3 HOHBI
coJiel 3a7epKUBAIOTCS U OCTAIOTCS B cOpackiBAEMOM paccoJie.

DeKTpouain3 — BTOPOH MOC/e AUCTHILISILMUA METO] ONIPECHEHMS BO/IbI, OJYYUBIINI
NpoMbliieHHoe TnpuMeHeHue Bo BceM Mupe. B CCCP u 3a pyGexoMm BeimyckaloT O/]
OTIPECHUTEIIN PA3IMYHOTO X03AHCTBEHHOTO Ha3HAUECHUSI.

B mocnenaue roapl yaensercs OONbIIOE BHHUMAHHE HCCICIOBAHUIO U pa3paboTKe
00paTHOOCMOTHYECKOTO HMJIH THIICPPIIBTPAIIHIOHHOTO METOa OIPECHEHUS BOJIBI Oyaromaps
IPOCTOTEC TEXHOJOTHYCCKOrO0 Tpolecca W MajbIlM JHeprozarparaM Ha 00paboOTKy
c1aboOMHUHEpATH30BaAHHBIX U CTOUHBIX BO ([piTHepckuit, 1975; «Ob6paboTka BoIsL...», 1978;
Crnecapenko, 1973; Mears, 1976). Ceiluac NpOMBIIIIEHHOCTh OCBOWJIA ITPOU3BOJACTBO
GUIBTPYIOMIUX DJIEMEHTOB PA3MYHOM KOHCTPYKIMHM B 3aBUCUMOCTH OT BUAA U
KOHpUTypaluu TNPUMEHSIEMBIX OCMOTHYECKMX MeMOpaH. @OuIbTpyIolIUe 3JIEMEHTHI
coOHMparTCsa B MakeThl (MOAYJIH), KOTOPHIMH KOMIUICKTYIOTCSI YCTAaHOBKH B HY>KHOM UHCIIE,
4TOOBI 00ECIICUUTH 33/JaHHYIO IPOU3BOIUTEIHHOCTD.

CJ'[GI[y@T OCTAHOBHTLCI Ha XUMHYCCKOM 00€CCOIMBAaHHU BOAbI, WJIN HOHHOM oOmene
(I/IO) B coineHolt Bojie KaTHOHBI M aHUOHBI COJICH HaXOASATCS B IIOJBIDKHOM COCTOSIHMH, U UX
JICrye 3aMCHUTb Ha APYTrUC MOHBI, YCM YJIAATh U3 pacTBOpa. Ectp BCIICCTBA, HAa3bIBACMBIC
COp6eHTaMI/l HWJIM MOHUTAMH, KOTOPBIC YIAJIAIOT U3 pacTBOpaA nmmbo KaTHOHBbI, B 9TOM CJIy4dac
X Ha3bIBAKT KATHOHUTAMMH, 00 TOJBKO AHHUOHBI, TOI'/Ia UX HA3BIBAKOT aHHOHUTAaMHU. HpI/I
OCJICAOBATCIIBHOM IIPOIIYCKE HCXOI[HOﬁ BOJbI 4YE€pPEC3 q)HJIBTpBI, 3arpyKCHHBIC PA3HbIMHU



HOHOOOMEHHBIMU CMOJIaMU (KaTI/IOHI/ITOM u aHI/IOHI/ITOM), HOHBI CcoJIeH YAAJIIOTCA U
3aMCHSAIOTCA Ha UOHBI BOJBI, T. €. MIPOUCXOJUT o0ecconBaHue BOJbI.

Bosiee moapoGHO ¢ OCOOCHHOCTSIMH, MPEHMYINECTBAMH W HEIOCTATKAMH Pa3InIHBIX
METOJIOB OIPECHEHHUS BOJBI MOXKHO ITO3HAKOMHUTHCS B CIIEIUAIBHBIX TPYAaX H MOHOTpadusIx
(AnmenwsiuH, Kissuko, 1968; I'pebenrok, 1976; eitHepckuit, 1975; «O0paboTKa BOMBL...»,
1978; Cnecapenxko, 1973; Spiegler, 1966; Vaillant, 1970).

[TycteiHn Mupa OoraTbl COJHEYHBIM TEIUIOM, KOTOPOE€ MOXKHO HCIOJIb30BaTh IS
onpecHeHus: cojeHblx BoJ. bosee 100 sier ToMy Hazan HpeUIokKeHA KOHCTPYKIUS
NPOCTEHIIET0 COJHEYHOTO OINPECHUTENs MapHUKOBOro Ttuma. B TypkmeHucrane u
VY36ekucTane NOCTPOEHbI MeIMOONPECHUTENH II01Ia b0 o 600 M? ¥ IPOU3BOAUTEIBHOCTBIO
3 M*/cyT u HamedaeTcs nmocTpoiika HoBwIX (batipamoB, Celintkyp6anos, 1977).

K onpecHutensim, HCTIOJTB3YIOIIIM KJIMMaTHIEeCKHE pecypchl, MTOMHUMO
TeITUOUCTHUISAIUN OTHOCUTCS METOJ €CTECTBEHHOTO BBIMOPAKMBAHUS, KOT/Ia ONPECHCHHE
BOJBI TPOU3BOJUTCS 32 CYET E€CTECTBEHHOIO XOJIoa. ODTOT METOJ eIle HE MOIyYHII
MPAaKTUYECKOro MPUMEHEHHUs U TOKa MpoBepseTcss Ha onbITHbIX ycTaHoBkax B CCCP u 3a
pyoexom.

MuHepanu3anust BOAbl HE OKa3blBAE€T CYLIECTBEHHOI'O BIIMSHUS HA HHEPreTUYECKYIO
3¢ (EeKTUBHOCTh ONpPECHUTENIEH, B OCHOBE PAabOThl KOTOPBIX JIEKAT TEIJIOBBIE HPOLECCHI
(ZuCcTHUIIALUS, TETUOAUCTIIIIALNS, KPUCTAIIIN3ALUS U €CTECTBEHHOE BBIMOPAaKUBAaHUE). JTH
ONPECHUTENIN  MOTYT oOpabaTbiBaTh HCXOAHYIO BOJXY IpPaKTHUECKH C  JIIOOBIM
COJIECOHEPIKAHUEM — oT c1abOMUHEepAIN30BaHHBIX 10 MOPCKHUX (Tabm. 9).
B nucTUNIAIMOHHBIX ONMPECHUTENSAX YPOBEHb MUHEPATU3ALMH ONPEENsAeT JIUIIb 3aTpaThl Ha
IPEIOArOTOBKY UCXOJAHOM BOJIbI U BEIOOP KOHCTPYKIIMOHHBIX MaT€pUaoB.

C nOBBIIIIEHUEM  KOHIICHTPAIIMKM COJIEH B  OMNPECHIEMOW BOje B MeMOpaHHBIX
ONPECHUTENIAX BO3PACTAET PACXOM OJHEPrUM U YXY/IIIAKTCS TEXHUKO-3KOHOMHUYECKUE
nokazareiu. [1oaToMy Ui TUX ONpPECIACTCS BEPXHHUU MPEIei MHUHEPATU3AIMH BOJbI, TPU
KOTOPOM  €Ille  COXPAHSIOTCS  MPHEMJIEMbIE  TEXHUKO-KOHOMUYECKHE  ITOKa3aTeJIH.
MemOpaHHbIE METOJBI  ONPECHEHUS BOJBI HMEIOT  OIPEIACIICHHBIE 3KOHOMHYCCKHE
NPEeUMYIIECTBA Mepe] TUCTHUIAINEH MPU 00pabOTKE COJIOHOBATBHIX BOJ C MHHEPaIU3aI[HCH
10 5 /1 (O0) u o 10 r/n (B[]) (cMm. Tabm. 9).

TaOnuuma 9

IIpumepHas cxema BbIOOpPAa MeTO1a ONPECHEHHS BOJbI B 3aBUCUMOCTH OT CTeNleHH
MUHEPATU3AUMU UCXOAHOH BOABI M KIIMMATHYECKUX (PAKTOPOB

Coneconepsxanue O0nacTb NPUMEHUMOCTH
HWCXOJHOM BOJBI, I/1 METOoJ/ia
Meton
CrnabomuHe- 110 45° ceB. | BbIIE 45°
QTH30BaH- Cononosa-Conenie, 1 10K CEB. U 0K
p Te, 5— 10| Gonee 10 : : '
HBIC, 10 5 IIUPOTHI HIUPOTHI
JIuCcTHIIAIs + + + + +
I'ennomucTrISIUS + + + + —
Kpucramnmmuzanus + + + + +
EctecTBeHHOE BEBIMOpAXKMBAHUE + + + - +




DIEeKTpoaNaIN3 + + = + +

OOpaTHbIif 0OcMOC + + — + +

HoHHbI1l 0O0MeH + — — + +
IIpumMeuanus: + — peKOMEHAYETCsl; ~ — OTPAaHMYCHO NPHUMEHEHHE; — — HE PEKOMEH]IyeTCsl.

Hawubonee cyiiecTBeHHOE 3HAYCHUE MUHEPAIM3AIIUs BOJIBI UMEET ISl HOHHOTO OOMeHa.
Tak Kak pacxoj pearcHTOB MPSIMO 3aBHUCHT OT BEJIMYMHBI COJICCOJACPIKAHUS, TO IO
OKOHOMHYECKUM  COOOPaXEHHSIM MOXHO HOHHBIM OOMEHOM ONpECHSITh BOAY C
muHepanuzanuei 10 2—3 /1. B CCCP u 3a pyOexoM IpoBOAATCS OOIBIINE UCCIICTOBAHUS
10 pa3paboOTKe M CO3JAHUIO MPHUHIIUIIHAIHFHO HOBBIX METOAOB PETeHEpAIlMd MOHUTOB, PE3KO
COKpAIAIOIINX PAcXOJ PEarcHTOB. YK€ TMPEUIOKEH Pl CIIOCOOOB, IOBBIIIAOIINX
SKOHOMUYHOCTH o0eccosmBanust Boasl MO (Bolto, 1975; Sharples, Bolto, 1977).

['eorpaduueckuii pakTop UMeeT pelarolee 3Ha4eHHe IS ABYX METOJOB OIPECHEHUS
BOJBI: TENHOAUCTUIUISIIMM W €CTECTBEHHOTO BBIMOPAXXHBAHH, i KOTOPBIX 00JacTh
MPaKTUYECKOT0 MPUMEHEHHS OTpaHUYeHa BIIOJIHE ONPE/ICICHHBIMUA KIMMATUHYECKUMU 30HAMH
(cm. Tabn. 9). Jlpyrue TuOBl ONpecHUTENeH, paboTarolye Ha OPraHUYECKOM TOIUIHBE,
ATOMHOM JHEPruy WM Ha TEOTEPMAIBHOM TEIUIe, MPUMEHSIOTCS MIMPE U HYXKTAIOTCS B
TEIUIOBOH 3amuTe 000pyIOBaHUS U TPYOONPOBOJOB, YTOOBI COKPATHTh PACXO]l SHEPTUU Ha
noTepu Temia (Mpu JUCTWUIALMKM) U Xosoja (mpHu 3amopaxuBanun). KauectBo nzondauuu u
TONIIMHA TOKPBITUS OyayT 3aBUCETb OT KJIMMaTthyeckux ycinoBud. Tak, Ha
JUCTUJUISILIMOHHBIX OMPECHUTEIISIX B TPOIMKAX MUHUMAJIbHBIN CJION TEIJIOU3O0JISILIUY 110 Mepe
BO3pacTaHusd IIMPOTHl MecTa YycuiauBaeTcs. [l 3aMOpaXMBAIOUIMX —ONPECHUTENEH
TpeOOBaHUS K TEIJIOU3OJSAIMN OyAyT 0OpaTHBIMU, HO M B MOJSPHBIX pallOHAaX MOTpedyercs
TEIUIOU30JISIIIMSL, YTOOBI 3aAIIUTUTH TPYOOIPOBOIBI OT 3aMEP3aHUs B HUX BOJBI.

Takum o00pa3oM, BBIOOp MeETOJA ONPECHEHHS 3aBUCUT OT IPOU3BOACTBEHHOIO
Ha3HAUCHHUs  ONMpecHHUTENs  (MPOMBIIUIEHHOE, KOMMYHaJIbHOE  WIM  HacTOHMIIHOE
BOJIOCHA0KE€HUE) NPUPOJHBIX  YCIOBUH, OT TEXHUKO-DKOHOMHYECKHX IIOKa3aTenei
KOHKPETHBIX OIPECHUTENbHBIX YCTAHOBOK, OT CYILECTBYIOLIMX METOJ0B BoJocHa0xeHus. Ha
OCHOBE 3KOHOMHMYECKOI'O COINOCTaBJIEHHUS Pa3HbIX BAPUAHTOB BOJIOCHAOXKEHUS BBIOMpAETCS
OIIPEIEIICHHBIN METO/ OIIPECHEHHUSI BOJIBI.

IKOHOMHKA OIIPECHCHUA BOAbI

OnpecHeHHE COJIEHBIX M COJIOHOBAaTBbIX BOJ €CThb CBOEr0 pPoOJa IMPOMBIIUIEHHOE
IIPOU3BOJCTBO C OMNPEAECICHHBIMM KalUTAJIbHBIMU BIIO)KCHUSIMU M JKCIUIyaTallHOHHBIMHU
pacxojamu, 3aTparaMu paOoueil CUiIbl U MaTepHalioB, TOIUIMBA M 3JIEKTPOIHEpruu. UToOb
OIPENICIUTh HApOJHOXO3SMCTBEHHYIO 11€J€CO00Pa3HOCTh ONPECHEHHs BOJbI, HEOOXOIUMO
HOJICUNTATh €ro TeXHHKO-3KoHOoMHuYeckue nokaszarens (TDII). OHu HOKHBI YYUTHIBATH HE
TOJILKO aMOPTHU3AIMI0 U BOCCTAHOBIIEHUE MPOU3BOACTBEHHBIX (POHAOB BOJIOXO35HCTBEHHOTO
o0beKkTa, HO U obecrneynBaTh HAKOIUIEHUS, JOCTaTOYHblE M  PaCIIUPEHHOIO
BOCIPOM3BO/ICTBA U OTYMCIICHUN HAa OOIIEHAPOIHBIE HYK/IbL.

Kopotko ocranoBumMcsi Ha Metonuke mnoacyera TOIl. DxoHOMHYECKHE MOKa3aTeIn
ONpEeCHUTENII OyAyT BO MHOIOM 3aBUCETh OT WHTCHCUBHOCTH JKCIUTyaTallud, T. €.
MPOJIOJDKUTENILHOCTH €ro padoThl uiau kKoddduimenta skcrutyatauud Y (0,9 wmm 0,6,



os3Havatomue 330 wim 220 cyTok pabOTBl B TOAY), YTO M MPEIONPENCTUT TOIAOBYIO
BBIpaOOTKY BOJIBI (M%),

W,=365v0, (1

rae Q — HOMUHAIBHAS IPOU3BOIUTEIIBHOCTE ONMPECHHUTEIS, M>/CYT.

CtouMOCTh BOJBI OyAET OMPEEIAThCS TOMAOBBIMH JKCILTyaTAI[AOHHBIMH PAacXOJaMHu
(py©.):
N=UN+WN+U+U+U+U+U,. )

B mpaBoii yacTu ypaBHEHHUS MEpBbIE IATh YJICHOB O003HAYAIOT MPSMBIE H3JEPKKU
MPOU3BOJCTBA (CTOMMOCTH TOIUIMBA, OJJIEKTPOSHEPTUH W MAaTEpUajoB, ToJ0BOH (oHT
3apIuIaThl OOCITY KMBAIOIIETO TEPCOHANTA CO BCEMH HAYHCICHUSMH WM TIPOYHE PACXOJBI).
[Hecroii unen ypaBHenus (M,) nmpencrasiser aMOPTHU3aLMOHHBIE OTUMCICHHUS] HA PEMOHT U
MOJTHOE BOCCTaHOBIIEHUE, KOTOpble OepyTcs mo HopMaM («Hopmbl aMOpPTH3aIIMOHHBIX...»,
1974). U nakonen, nocnennuii wied M, — 3aTparbl Ha JUKBUIAIMIO COPOCOB paccoiia ¢
onpecHuTelNd. PaHpllle 3TOT BUJ pacXxoJ0B HE IPEAyCMATPUBAJICSA, a B IOCIEAHEE BpPEMs
3aTpaThl Ha MPUPOJOOXPAHHBIE MEPOIIPUATHS TOJKHBI yUUTHIBATHCS.

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

U,
C=—. 3
- 3)

VienbHbIC KalWTalbHBIC 3aTpaThl Ha MPOU3BOJCTBO IPECHOH BOJABI BBIPAKAFOTCS
oTHoOIEeHHEM (pyo/m?):

I1
K==—. 4)
W.
rne [[— CTOMMOCTP OCHOBHBIX TPOW3BOJCTBEHHBIX (DOHJOB ONPECHUTEITHLHOMN

YCTaHOBKH, PyO.

B cootBercTBUM ¢ cymiecTByomeld MeTtoaukod («TumoBast Meroauka...», 1969)
IOKa3aTeJIeM CPABHUTENBHOM SKOHOMHYECKOH 3(deKTuBHOCTH ABISIETCS  BEIUYMHA
NPUBEICHHBIX 3aTpaT [0 JaHHOMY BapuaHTy (pyo/m?):

3=C+E\K, ®)

rne E,— HopMmatuBHbI KOd(pdunmeHT S(HPEKTUBHOCTU. KAMUTAIOBIOKCHHUI
(B PHEpreTuke M BOJOCHAOXKEHUH PUHUMAIOT paBHbIM 0,12). TOT BapuaHT, KOTOPBIA UMEET
MHWHHUMAJIbHBIC IPUBCICHHBIC 3aTPATHI, 06JIaI[aCT O9KOHOMHWYCCKUMHU NNPCUMYIICCTBAMMU.

OxungaeMblii 3KOHOMHYECKUH 3(G(EKT OT BHEAPEHUS OINPECHUTENS.. WU JIPYroro
BapHaHTa BOJOCHAOXKEHHSI IO CPAaBHEHUIO C CYLIECTBYIOIIUM 0a30BBIM BapHAHTOM
orieHuBaeTcs 1o dpopmyie (pyo.):

9=[(C, +EK)—-(C,+EK)] W, (6)

rne C, u C,, K, u K,— cebectoumocTh U yjelbHBIC Kam3aTpaThl Juisi 0a30BOTO M
CPaBHHUBAEMOI'O BapUaHTOB, pyO/m>.

CpoK OKynaemMOCTH KalMTaJbHBIX BIIOKEHUH B ONPECHUTEIHHYIO YCTaHOBKY Oyjer
paBeH (JIeT):



K,

3 (7)

MartepuanbHble U TPYAOBbIE 3aTpaThl HA IMPOU3BOJCTBO MPECHOW BOJBI OLIEHWBAIOTCA
CIeAyoIHM 00pa3oM. MeTalIoeMKOCTh OTIPECHUTEINS, WU yAEIbHBI pacXoi MeTajula Ha
1 M cyTOYHOM POU3BOIUTEIBHOCTH, BEIYUCIISIETCA 110 YPABHEHUIO

m, =—, (8)

Q

rae M — Bec METaUTOKOHCTPYKIIHA U 000pyIOBaHUs, T. AHAJTOTMYHO T'OJIOBOM Pacxo.
HAaTypaJIbHOTO HJIM YCJIOBHOI'O TOILIMBA, 3JICKTPOSHCPIrUM ACIIATCA HA T'OJOBYIO BBIpa6OTKy
BOIbI W, 1 TIOJTyYaroT yAeTbHBIE 3aTpaThl: TOIUIMBA M, (KI/M> Wi TyT/M?) ! U DJIEKTPOIHEPTUH
m, (kBt-u/m?).

! Equnuria temia 1 Tonna yenoaoro tomusa (tyT) = 7-10° kan = 7 I'kau;

BenuunHa TpyaOBBIX 3aTpaT Ha MPOW3BOJICTBO OMPECHEHHOW BOBI MOJACYMTHIBACTCS
CIIEYIOIIIM 00pa3oM (Yeir. u/m>):

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

r7le N — YUCICHHOCTh O0OCITYKMBAIOIIET0 NIEPCOHaNa, Yell.; t — YUCIIO padOYHX 4acoB B
roay (B cpennem 2100 Ha 1 paboratomiero), u.

Ecnmu Boma wucnoib3yercs B MPOMBIIUIEHHOCTH WM  CEIbCKOXO3SHCTBEHHOM
NPOHU3BOJCTBE (OCOOCHHO MpPHU OPOIICHWH), KOTJA 3aTpaTrbl Ha BOXY BXOISAT B CTOMMOCTH
BHOBb IIPOU3BEJCHHOIO MPOAYKTa, TO MOACUYUTHIBAIOTCA U JIPYrHe MOKa3aTelIu: CTOMMOCTb
BaJIOBOM MpOJYKLHMH, BaJIOBOW A0X0J, yucThbii jnoxox u np. (Kapes, Ilneik, 1979). Ilpu
UCIIONIb30BAaHUSl ONPECHUTENIEH Al BOJOCHAOXKEHUs orpaHuumMmcst nogcuerom TOII mo
BBIILIECIIPUBEACHHBIM yYpaBHEHUAM (1—9).

Bo MHOTHMX BOHOXO3SHCTBEHHBIX pallOHaX CTpaHbl (a B 0€3BOJHBIX B OCOOCHHOCTH)
BOCIIPOM3BO/ICTBO BOJHBIX PECYpPCOB HE TOJBKO HMPUPOITHBIN Iporecc, HO M ocobas cdepa
0O0IIeCTBEHHOTO MPOU3BOICTBA. BeiieacTBrE UCTOMIEHHSI MECTHBIX BOJHBIX PECYPCOB MM MX
3arps3HEHUS] TPUXOANUTCS TIPOU3BOJUTH MEPEOPOCKY BOJBI M3JaeKa, JTHOO0 €€ OYHCTKY, WIIH
OIIPECHEHUE Ha MECTe, MO3TOMY 3aTpaThl Ha BOJLy BCE BO3PACTAIOT.

B mocnennue roapl mpu OLIGHKE BOJHBIX PECypCOB BCE Halle (QUTypUpyeT MOHSTHE
«BaMBIKAIOMUMC OLCHKW», IIOA KOTOPBIMH NOJAPA3yMEBACTCA «HNPUPAICHUC MHUHUMAJIbHBIX
CYMMAapHBIX MPHUBEACHHBIX 3aTpaT MO BOAHBIM OOBEKTaM Ha E€AMHUILY JOMOJHUTEIHHOTO
pacmoJiaraeéMoro pecypca B JaHHoM paiione» (Eropos u np., 1973). B Taba. 10 npeacraBieHbl
3aMBIKAIOIINE OLIEHKH BOJHBIX PECYPCOB JI TPEX PacCUETHBIX MEPUOAOB B JIEe(DUIUTHBIX
BOJIOX0351MCTBEHHBIX paiioHax Cpenneit Azun u KazaxcraHa.

Borom  pernoHe Benmercs  CTPOUTENBCTBO  TOKTOryJIbCKOro,  YapBakckoro,
AHAMXKAHCKOTO M JIPYTHX TUAPOY3JI0B, KOTOphle nojaepxat Oananc Celpaapbsu 10 KoHua Il
pacueTHoro mepuoga. Ha »3ToM pecypchl peku OyayT HcCuUepHaHbl, BKIKOYas
OCBOOOXKJAIOIIMECS PECYypChl B  PE3ydbTaTe pPEKOHCTPYKIMHU OPOCHTEIbHBIX CHUCTEM.
[locnennue 3arparbl W ompenenar 3ambikaroniue oueHkd Ha II mepuon (10 xom. Ha 1 Mm?
COKOHOMJICHHOH BOJIBI).



bananc Amygnapeu nuszbeiToueH B I u Hauvane Il mepuona. Bo II mepuone morpebyercs
6onee IIOJIHOE 3aperyjaupoBaHue Amynapeu IIyTEM BBOoJa  PoryHckoro,
BepxneamyagapbUHCKOTO M, BO3MOXHO, JlalITUKYMCKOrO — THAPOY3JIOB,  KOTOPbBIE
OTIpeNIeIUIN 3aMbIKalolIyto oueHKy 5 xor/M®. B III mepuone BO3HUKHET HEOOXOAMMOCTH B
nepedpocKke YacTH CTOKa CHOUpPCKHX peKk B OacceitH Apama B oObeme mo0 20—25 km?.
3aMbIKaOIIMe OIEHKHM CHOMPCKON BOJABI AKCIEPTHO oreHeHbl B 15 kom/m* (EropoB u np.,
1973). Boroii pabore NpUBOAATCS KapThl, Ha KOTOPBIX II0Ka3aHbl T'PAHULIBI
BOJIOXO35IMCTBEHHBIX PAHOHOB.

[Ton 3aMbpIKaOMIMMU 3aTpaTaMd MOHUMAETCS BEIUYMHA MPENeIbHO IOMYCTHMBIX C
TOYKH 3pEHHUS HAPOJHOTO XO3AWCTBA 3aTpaT Ha CIUHUILy MPHPOCTA JIOMOJHUTEIHHO
pacrojaraeMoro pecypca B pacCMaTpuBacMOM paliOHe Ha ONpeAesICHHOM OTPE3Ke BPEMEHU
(Hexpacos, 1978). [losToMy eciu AOMOTHUTEIBbHAS IOTPEOHOCTH B BOJIC BHI30BET NEUIIUT U
OTPeOyeTCsl CTPOUTEIIHCTBO ONMPECHUTENICH MJIM JPYroro BOJHOTO 00BEKTa, HE YKa3aHHOIO
Ha KapTe WIM JIeXKAIlero BHE MPEAeNiOB JaHHBIX pPalOHOB, TO K PAHOHHBIM OIICHKaM
HE00X0IUMO JI00aBJIATh yAEIbHBIC 3aTpaThl MO HUM. TOYHO TaK e JIOJDKHBI J00aBIATHCS
3aTpaThl HA TPAHCIIOPT BOJIbI, OUUCTKY U OTBEJCHHE.

Taonuma 10

3aMbIKkaOIMe IKOHOMUYECKHE OLeHKH BOJbI B 1e(PUIMTHBIX BOJ0X0351CTBEHHBIX
paiionax Cpenneii Asumn n Kazaxcrana

(Eropos u ap., 1973)

Cpe/HHE 1O pacueTHBIM TlepHOAM,
BooX03siCTBeHHBIIT paiion
I II I
Bacceiin Apanbckoro mopsi
Bepxuuii CeipaapbHHCKUN 5,4 10,7 15,7
CrIpaapbUHCKUN 5,0 10,0 15,0
[Tamupo-Anaiickuii 0 3,1 15,8
AMyaapbuHCKUN 0 2,6 15,1
CypxaHgapbUHCKHUH 1,3 5,1 17,4
KapmmHckuit 1,0 9.4 21,9
Kapaxymckuiit BoctouHslii 0,8 4,0 16,5
Kapakymckuii 3amaaHblii 2,7 7,9 20,4
3epaBLIaHCKUN 2,0 5,1 17,6
Xope3McKui 1,0 2,5 16,0
Kapaxkanmakckuit 0,7 4,0 16,5
Bacceiin pex FOxxnoro Kazaxcrana
JxamOyIbCKuit 5,0 5,0 10,0
Tanacckui 0 0 5,0




TamryTKyJIbCcKuit 1,7 1,7 10,0
@pyH3EeHCKUN 0 0 10,0
Uccpik-Kynbckuit 0 0 0
[Tpubanxamckuit 0 3,5 3,5
Bepxuennuiickuii 0,1 3,6 3,6
3anmIuCKUM 0,1 9,0 9,0
Huzosesa Unn — 8,5 8,5
AaKoJIbCKUH 0 0* 10,0
Asiry3ckuit 5,0 5,0 10,0
bacceitn Upreima
Bepxuuii UpThim 0,3 0,3 1,3
Cpennuii UpThim 0 0 1,0
Hmxueunpreinicko-Y panbckuit 0 0 1.0
DKnOaCTy3CKHUM 0,3 1,0 1,7
Kaparanna-llennnorpan 1,3 1,3 5,0
Jlxe3kasran-Aracy 22,0 22,0 26,0
KpacHo3HameHCKuHiA 30,0* 30,0* | 30,0*
CenuTHHCKUH 20,0*% | 20,0* | 20,0*
resobepenoe Hpm 2007 | 200% | 1007
Cpennwnii Uimnum 0,4* 7,7 7,7
[IpecHOBCKMIA 20,0* 20,0* 5,0
bynaeBckuit 0* 0* 5,0
HNinm-Y 6aranckui 0 0* 5,0
Bepxuuii To6on 0 12,5 5,0
Kycranaiickuit 28,0* 28,0* 5,0
baccein Kacnmiickoro mops

[Tpukacniuiickuit

(c BO3MOXHBIM UcTioNb30BanueM | 30,0% 20 20
ONPECHEHHOMN BOJIbI)

OMmba — — 15

* BechbMa OrpaHHUYCHHBIH pecypc; CBOOOTHBIN pecypc OTCYTCTBYET




OreHKka SKOHOMUYECKUX IOKa3aTeiedl ONPECHEHUs BOJbI BCTpPEYaeT OINpe/e/ieHHbIS
TPYAHOCTH, TaK KaK OHU 3aBUCIAT OT MHOTMX (DaKTOpOB MPHPOJHOIO, TEXHUYECKOTO H
HKOHOMHUYECKOTO XapakTepa (eOuTa BOJOUCTOYHHMKA M MHHEPATM3AIMH HCXOJHOW BOJIBI,
TUTIA W MOIIHOCTH OIPECHUTENS, pPa3MEpPOB KAIUTAJIOBIOKEHHA W CpOKa CIy»XKObI
obopyaoBanus,  kodpHIMEHTa  OKCIUTyaTallud  ONPECHHUTENS W YHCICHHOCTH
00CIY)KHBAIOIIETO TEPCOHANA, CTOUMOCTH DHEPIHH, MaTepPUAOB, PACXOJ0B MO PEMOHTY U
3aMeHe O0OpyZOBaHHUS MU T.1.). DTH MOKa3aTeIW 3aBHCAT OT KOHKPETHBIX YCIIOBHMH, U B
KaXJI0H CcTpaHe OHHM OyayT HMMeTh CBOUM OCOOCHHOCTH W pasziuuus. IloaToMy BCsKOe
0000111eHUEe OyAeT BHOCUTh HEKOTOPBIC YCIIOBHOCTH U OrpaHuueHus. Hamu cienaHa mombiTKa
MOJTyYCHHS SKOHOMHUYECKHX TOKa3aTeieil ONpeCcHEHHs BOABI KaK 10 OTEYECTBEHHBIM, TaK H
T10 3apyOCIKHBIM TaHHBIM.

B namreit aureparype HET MOJHBIX M MOAPOOHBIX TEXHHUKO-IKOHOMHYECKUX MPOpaboToOK
M0 Pa3IUYHBIM METOJaM onpecHeHus. OTaenbHble padOThl B OOJIBIICH CTETIEHH ITOCBSIICHBI
aHaJIM3y TCHUVIOTCXHUYCCKUX W TCXHOJOIMYCCKUX XApPAKTCPUCTUK JUCTUIIAIHMOHHBIX
onpecHuTeNed OOJBIION MPOU3BOJUTENBHOCTH, HEXeau ux skoHomuke (CoboneB u map.,
1973; Crepman u ap., 1968; Tokmanues u ap., 1973).

BonpimmacTBO pador M. B. Canuna (Canun, Huxkutun, 1973; «OnpecHenune u
obeccomrBaHue...», 1976) B OCHOBHOM MOCTPOCHBI MO 3apyO0eKHBIM MaTepHalaM U JIAOIb 110
OTnenbHBIM  OTEUECTBEHHBIM OMNPECHUTENbHBIM.. YCTAHOBKAM. IPUBOJAATCS HEIMOJIHbIE
pacueTHble M (PaKTHYECKHE IOKa3zaTenu. B mocneanelr Hambonee oOcTosTenbHON paboTe.
(Hukutun, Axmerses, Canun, 1978) conepxarcs oTedyecTBeHHbIE M 3apyOexkHbIE JaHHBIE 110
HPKOHOMHUKE OINPECHEHUs COJIOHOBATHIX MOJ3E€MHBIX BOJ pasHbiMu MerojgaMu (B CCCP s
omnpecHHuTeNed npou3BoauTeabHOCTRI0 0,2—10 ThIC. M%/CyT, 3a pybOekom — mius 1—S50
ThIC. M*/cyT). CoOpaHHble NaHHbIE NPEJCTABIAIOT ONpE/eTCHHBIH MHTEpeC, OJHAKO B HHUX
OTCYTCTBYIOT CBEJECHHMsA O 3aTpaTax »HEPIUM HAa ONPECHEHHE, M ISl OTCUECTBEHHBIX
ONPECHUTENIbHBIX YCTAHOBOK HE JlaH TaKOW BayKHBIN [1OKA3aTeNb, KaK IPUBEICHHBIC 3aTPaThI.

Panee mamm B paborax (Komomwn, 1973, 1976; Konomun, Ceitntkypbanos, 1973)
NPUBOJIMIIMCH JIAaHHBIE 110 JKOHOMHKE OTEYECTBEHHBIX M 3apyOekKHBIX ONPECHUTEICH.
KoneuHo, oHu OblIM Takke BbIOOPOYHBIMHU U1 OTJEIBHBIX YCTAaHOBOK M HE COJAEPIKaIM
MOJIHBIX OOOOIIEHHBIX U COMIOCTABUMBIX CBEACHUH O pa3Mepax U CTPYKType KalHuTalbHbIX U
SKCIUTyaTallMOHHBIX 3aTpaT, PacXoJe PHEPruu U IPHUBEICHHBIX 3aTpaTax il LIHPOKOTO
JMana3oHa omnpecHuTened. UToObl MoMydnTh HEOOXOAMMBIC CBEACHHS, HAMH MpOJeiIaHa
Oonpmias pabora mo cObopy U OOOOIICHMIO NAaHHBIX IO SKOHOMHKE OIPECHEHUS BOJBI,
UMCIOIIUXCA B IMyONUKAIMAX OTCUYECTBCHHOM W 3apyOeXHON IUTEepaTtypbl, a Takke B
MaTepuagax HMcciaelOBaHUH M pa3pabOTOK HAayYHO-HUCCIIEAOBATENbCKUX M IPOEKTHBIX
WHCTUTYTOB.

B CCCP naubonee BbICOKOTO YpOBHSI Pa3BUTHS MOJY4YWsIa JTUCTUIUIALMOHHAS TEXHUKA
onpecHenus Boasl (OB). C 1967 r. B r. llleBuenko, a 3ateM u B I. KpacHOBOJCKE NEHCTBYIOT
OMPECHUTCIIN TPOU3BOAUTEIBHOCTRIO 15 TBIC. M?/CcyT. Celiuac crpoutcs OV  oOmiei
MPOU3BOIUTENBHOCTBIO 62,7 ThIC. M/CyT ¢ arperatamu 1o 20,9 Teic. M*/CYT U IPOEKTUPYETCS
OTPECHUTENBHBIN KOMIUIEKC Ha 538 ThIc. M*/CYyT ¢ eAMHMYHBIMEH arperaramMu 1o 27
TBIC. M*/CYT.

B Hamiei crpane mpeuMyIIeCTBEHHOE Pa3BUTUE MOJTYUUIIH BhIMAPHBIE MHOIOKOPITYCHBIE
(BM) u aguabatHeie MHOroctynenuarsie (AM) nuctumisinmonnsie OY. Tlocnegnue xopouio
BruchIBaOTCs B cxemy TeroBbiX (TOC) u aromusix snektpoctanuuil (ADC) (pixuo, 1974;
Crepman u fap., 1968). KomOnHHpOBaHHOE IPOMU3BOJCTBO BOJBI, SJEKTPOIHEPTHH H TEIUIa Ha
mHoroneneBeix TOC u ADC cymectBenno ynyumaior ux TOIl. Ocobenno Oospmme



MEPCIEKTUBBI OTKPHIBAIOTCS TIPU MCTIOJIB30BAaHUN aTOMHOM SHEPTUU JJISI OTIPECHEHUS BOJIbI, 1
yeM OOIbIlIe MOIIHOCTh M MPOU3BOJUTENHLHOCTh aTOMHOHW snekTpocTaHimu (ABDC), tem
BBIIIEC €€ SKOHOMUYHOCTh U HXKE CTOMMOCTh onpecHeHHOM Boabl (Kopsikun, Jlorunos, 1966;
Crepman u ap., 1968; Uypun, Kistuko, 1968).

Merton onpecHeHus1 BOJBI MeKTpoauanu3oM (/1) moay4yus y HacC MEHbIIee pa3BUTHE,
yem puctwuisinus (). Paspaboran psin nmpoektoB DJ1 ycTaHOBOK MTPOU3BOJUTEIBHOCTHIO OT
720 no 11 520 m?/cyT, HEKOTOpbIE M3 HHUX YK€ MOCTPOCHBI M YCHEIIHO AeHCTBYIOT. J[is
0006menus u onpenenenus TOIl onpecHeHUsT BOJIBI SJEKTPOAMATIA30M HAMU UCIIOJIH30BAHBI
BCE uMeroluecs (akTU4YecKue TaHHble aelcTByronmx onpecHurenei (I'pedenrok, 1976;
ManunoBckuii, 1972; Hukutun u np., 1978; IunmsaaukoB u ap., 1972) u pacuerHble
JAHHbIE  IPOEKTHPYEMBIX  YCTAHOBOK.  OTH  JaHHbIE  OJKCTPANOJUPOBAHBI 10
npousBoauTenbHOCTH 100 ThIC. M3/CYT.

Merton omnpecHeHuss Boabl oOpatHbiIM ocMocoMm (OO), wnmm rHnepPrIbTpaIUei,
HECMOTps Ha CBOM NepcrneKkTuBbl, B CoBeTckoM Coro3e HaXOQUTCS €Ill€ B HAaYaJIbHOW CTaauu
pa3BuTHs. B cTpaHe mocTpoeHa M JEHCTBYET YCTaHOBKA MPOU3BOAUTENBHOCTHIO 10 M3/CyT.
B HemaBHO omyOnukoBaHHON pabote («OOpaboTka BOABL..», 1978) mpuBOASITCS HEMOJIHbBIE
MOKa3aTeNn (ToNBKO ce0eCcTOMMOCTH ) JUTSt ONPECHUTEIbHBIX YCTaHOBOK
MPOU3BOIUTENBHOCTHIO 114 M*/cyT 1 opueHTHpoBOUHbIE AaHHbIe 11 1000 M3/cyT.

B HekoTopeix paboTax MPOM3BOAMINCH MPUKUIOYHBIE TEXHUKO-9KOHOMHUYECKHE
COINIOCTAaBJICHUA TPAAUITUOHHBIX CHOCO6OB BOOOIIOATOTOBKH Ha TOC 1 OYUCTKH CTOYHBIX BOJ
METOJIOM OOpaTHOro0 ocMoca B jAuamazoHe mpousBoauTenbHocTerd 2400—3000 m3/cyT.
Cepbe3HbIX  TPOEKTHBIX  MPOPA0OTOK M TEXHUKO-3KOHOMHYECKOTO  OOOCHOBaHHS
00paTHOOCMOTHUYECKOW TEXHUKHU ONPECHEHHUS BOJbI HA OOJIbIIIME MOIIHOCTH B HAIIEH CTpaHe
HE UMEETCH.

O060011eHHbIE TEXHUKO-IKOHOMHUYECKHE II0Ka3aTeNx OTEYECTBEHHBIX
JUCTWUISIIUOHHBIX U 3JIEKTPOAUAIN3HBIX OMPECHUTENEH B TUana3oHe NpOU3BOAUTEILHOCTEN
or 1 go 1000 TeIc. M*/cyT mOKa3zaHbl Ha rpaduke «MarepualbHble W JHEPreTUYECKUE
3aTpaThl...» U OCPEIHEHHbIC JaHHbIE, CHATHIE ¢ rpaduKa, mpeacrasieHs! B Ta0n. 11—12. s
XapaKTePUCTHKU KalHUTaJIbHBIX 3aTpaT Ha OMNPECHEHHE B OTIWYHME OT YAENbHBIX BEIUYMH,
BbIUMCISIEMBIX 10  (opmyne (4), eme onpenensgach CpaBHUTEIbHAas BEIMYMHA
KaUTAIOBIOXKEeHUH (py0O/(M3/CyT)), paBHas YacTHOMY OT [€JCHHUS IIOJHOW CTOMMOCTH
OIPECHUTENS HAa €r0 HOMMHAJIBHYIO IPOM3BOAUTENBHOCTE Q. M3 MpuBEAEHHBIX MaTepHaloB
CJIeIyeT, YTO Ha OTCUYECTBEHHBIX OMPECHUTEISIX MOIMHOCTRI0 100 ThIC. M*/CyT KamuTaabHBIE
3aTpaThl TIOYTH PaBHBI, a MPUBEACHHBIC 3aTPaThl HA TUCTHIIISIIMOHHBIX B 1,73 pa3za Oombiie,
yeM npu DJ[. DT0 0OBSICHAETCSA TEM, YTO MPH JUCTUJUISIIUS PAacXOAyeTcs Topasno OoJibiie
sHepruu. JlefcTBUTENBHO, MOYTH K PaBHBIM 3aTpaTaM 3JEKTPOIHEPTrHH B OOOUX METO/ax B
JUCTUUISIUK TOOABISETCS TOBOJIBHO OO0JIBIIOE KOJIMYECTBO TEIJIOBON YHEPIHH.

Taonuma 11

OcpeHeHHbIe JKOHOMHUYECKHE U JHEPreTHYecKHe MOKAa3aTeIu ONpPecHeHUus1 BOAbI
metoaoM auctTuisanun B CCCP (BM+AM)

[Tpon3BOAUTENBHOCTD OMPECHUTENS, THIC. M?/CYT
Bunge! 3atpat

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
[IpuBenennsie, 3aTpaThl, pyo/m? 0,88 | 0,60 | 0,38 | 0,27 | 0,25 | 0,24
3atpatsl Tema, ['kan/m? 0,158 | 0,095 | 0,067 | 0,055 | 0,052 | 0,050

Pacxop snexkrposnepruu, kBra/m® | 4,35 | 3,10 | 2,26 | 1,77 | 1,70 | 1,60

B pesynprate 00paboTKH M O0OOIICHHS MaTepUaloB MO HEKOTOPHIM JEHCTBYIOIINM
ONPECHUTEINIIM ONpEJENIeHa CTPYKTypa KalMuTaJdbHBIX M OSKCIUTyaTallUOHHBIX 3aTpaT Ha
OINIPECHEHUE METOJaMH JUCTWUISALUH U 3JIEKTpoAHanu3a. B cTpykType KanmuTanbHBIX 3aTpar
cBbillle 1OJOBUHBI (56 U 60%) KanmuTaJIOBIOXKEHUM NPUXOAUTCS HA ONPECHUTEIbHbBIE
arperartbl, a Ha MPEANOATrOTOBKY HCXOJHOW Boasl — 4 u 10%. Cnenyromas no BeauuuHe
JIOJIsL Kar3arpar majaeT Ha cTpoiMoHTakHble paboTel — 30 u 20%. 3aTpaThl Ha BHEIIHUE H
BHYTpPEHHUE TPYOONPOBOBI, MIEKTPOOOOPYI0BAHNE, KOHTPOJIBHO-U3MEPUTENBHBIE TPUOOPHI
(KHUII) u aBromatuky B 060ux Meroaax paBHbl 10%.

Tabnuma 12

OcpeiHeHHbIE JKOHOMUYECKHE U JHEPreTHYecKHe MOKA3aTeH ONPeCHeHUs
COJIOHOBATBIX BOJ djeKkTpoauaanzom B CCCP

TIpON3BOIUTEILHOCTD OTIPECHUTEIIS, THIC. M>/CyT
Buner 3arpar

4 20 40 100

CebecTouMocTb, pyo/m? 0,23 0,19 0,18 0,16

Kanuranosnoxenus, pyo/(m*/cyr) 165 150 145 140

[TpuBeneHHBIC 3aTpaThl, pyo/M> 0,29 0,25 0,23 0,21

Pacxon snextposneprun®, kBr-u/m® | 2,25 1,70 1,65 1,60

* TonbKO Ha MPOILECC ONPECHEHHSI BOBIL.

B cTpyKType ronoBbIX HM3IEp)KEK IMPOU3BOACTBA BOJbI OTYMCIEHHUS HA aMOPTU3ALUIO U
peMoHT Jexat B mpenenax 33 u 35%. 3apmiata ¢ Ha4MCIEHUSAMU He3HauuTenbHa Ha JJOY
(4%), HO mocturaet natoit yactu (20%) croumoctu Boasl B DJ1Y. TormBHas cocTaBisioas
0COOEHHO BeJHMKa B TUCTHUIUIAIMOHHBIX mporeccax—61%, a B DJ1—15%. Ha xumpearentsi,
MaTepHuaibl U npoune pacxojsl npuxoautcs 2 u 10%, a npu D/] eme noBoabHO OoiblIMe
3atpatel  (20%) Ha 3ameHy MemOpaH. B oreuectBennbix JJI0Y sHeprernueckas
COCTaBJISIIOLIASl MEHbILIE U3-3a OOJBIIMX pacxojoB Ha oOciyxkuBaHue (20%), Toraa kak 3a
pyOeKOM TEXHOJOTHUYECKUI MpoIlecC aBTOMAaTH3MPOBAH M PACXOIbl Ha OOCITy>KUBaHHE
mensIne (13%), a 1o CTOUMOCTH SHEPTUU Topa3ao Beiie — 38%.

3a py0OexoM myOJIMKYIOTCS BCEBO3MOXKHBIC CBEICHUS TEXHUYECKOTO M IKOHOMHYECKOTO
Xapakrepa O ICHUCTBYIOIIMX M IPOCKTUPYEMBIX OINPECHUTENAX, UMEIOTCS CIICLHUAJIbHbIE
TCXHUKO-D3KOHOMHNYCCKHEC HpOpa6OTKI/I 110 OIICHKE TCEXHHUYCCKHUX U DSKOHOMHYECCKHX
HOKaSaTeJ’ICﬁ OHpeCHCHI/ISI BOAbI pa3HbIMI/I METOAaMHM, BbIIIOJJHCHHBIC IIO KOHTpaKTaM
VmpaBnenuss conensix Box CHIA  Office of Saline Water— OSW, nHenaBHO
npeobpaszoBanHoe B Office of Water Research and Technology — OWRT c¢ yHuBepcureramu
u ¢upmamu (Blesing, Walker, 1972; Clark, 1970; Channabasappa, 1975, 1976; «Colorado



River..», 1973, u np.), a TaKkKe CaMOCTOSATENbHBIE HCCIETOBAHMS OTACNIbHBIX YUEHBIX
(Beushausen et al, 1971; Kurtz et al, 1972; Pugh, Tanner, 1973).

Cobpannbie 1 00paboTaHHbIe 3apyOe)KHbIE TaHHBIE TI0 SKOHOMHUKE OTPECHEHUS B IIeHAX
1967—1971 rr. npeacraBneHsl Ha rpaduke «3aBUCUMOCTb CTOUMOCTH ONIPECHEHUs BOIbI Ha
3apyOeKHBIX...», @ OCpefHeHHbIe NU(POBLIC MoKa3aTeau cBefeHbl B Tabdin. 13. Ha rpaduxe
[I0Ka3aHO M3MEHEHHE CTOMMOCTH ONPECHEHHUS Ha YCTAaHOBKAaX Pa3HbIX TUIOB: C U3MEHEHUEM
arperaTHOro COCTOSTHUSI BOJBI (IMCTWUISIIUS W KpUcTauM3aius, kpusble 1—4) u 06e3
MU3MEHEHUs (JEKTPOANAIIN3 U 00paTHBIA ocMoc, KpuBble 5—6). Ha rpaduke BugHO, 4TO J7151
ONIPECHEHUS] COJIOHOBATHIX BOJ (C cojleconepkKaHHueM A0 5 1/1) mMeMOpaHHbIe NPOLECCH
(amexTpoarain3 U 0CMOC) 0oJiee SKOHOMUYHBI (KpUBBIE 5—6), 4eM METOJIbl C U3MEHEHHUEM
arperaTHOro COCTOsSHHS BoAbl (KpuBble 1—4). Ha pucyHke mnpuBeneHB NaHHBIC IS
COBPEMEHHOM TEXHOJIOTUU TIPH CPOKE CIyxkObl MeMOpaH 2 u | rox (COOTBETCTBEHHO IS
nuanusa U ocMoca). Eciiv B Oyayniei npoekTHpyeMold TEXHOJIOTHH CPOK CIyKObl MeMOpaH
COCTaBUT 5 W 3 roja, TO CTOMMOCTb ONPECHEHUS MEMOpPAHHBIMH METO/JaMU MOXET OBbITh
caumkeHa Ha 30—40%. [lokazarenu CTOMMOCTH ONPECHEHUS MOPCKUX BOJI M COJEHBIX
KOHTMHEHTAJIBHBIX MEMOpaHHBIMM METOJaMU MPEBOCXOAST TIOKa3aTeld CTOMMOCTHU
OTIPECHEHUS TETUIOBBIMU MeTofaMH (KpuBble 1—4). MeMOpaHHast TEXHOIOTHUS JIJIsl 3TOU HENH
erre HeJocTaTouHo (P PeKTHBHA U YCTYTIAeT B 9KOHOMHUKE JUCTHIUISIIHOHHBIM METO/IaM.

3aBUCUMOCTb YJICAbHBIX 3HAYEHUW KalMUTaIbHBIX W DJHEPreTHUYECKUX 3aTpar Ha
OIPECHEHHME BOJBI TEMH K€ METOJaMH B JIHAIla30HE Mpou3BoauTebHOCTEH oT 100 M3/cyT o
1,0 M*/cyr mnokazana Ha rpaduke «M3MeHeHHMe  yIENBbHBIX  OKOHOMHUYECKHX U
JHEepreTHUecKuX...». M3 rpadguka BUJIHO, UTO HA ONMPECHUTEINAX MPOU3BOAUTENILHOCTHIO 100
THIC. M°/CYT KamuTaloBIOXeHUs B 2,0—2,5 pa3za Oojplle Ha AUCTWUIALNUIO, YeM Ha
MeMOpaHHbBIE METOJIbI, 2 CTOMMOCTh OTIPECHEHUS MpH 3TOM B 1,5 pasa mopoxke, U JUIIb TpU
YBEIWYECHUH MOIIIHOCTH onpecHuTeNel 10 1,0 MitH. M?/CyT OHa CpaBHUBAETCA 11O CTOMMOCTH C
MEMOpPaHHOM TEXHOJIOTHEH.

CTpyKTypy KalmuTaJbHBIX M OSKCIUIyaTalMOHHBIX 3aTpaT MOKHO OXapaKTepHU30BaTh
CIEyIOIMIMMHU OCPEIHEHHBIMHM JIaHHBIMH. Ha JUCTHIUIALIMOHHBIX M 3JIEKTPOJUATIU3HBIX
ycraHoBKax 57 U 61% KanuTanoBlIOXKEHUH NPUXOAMUTCS HAa ONPECHUTENbHBIE arperarsl, a
MPEeANOAr0OTOBKA UCXOIHOH BOMbI cocTaBiseT 8 u 13%. B 00paTHOOCMOTHYECKHUX YCTaHOBKaX
MPEANIOArOTOBKA UMeeT Ooiee BaKHOE 3HAYCHHE, [TI0OITOMY 3aTPaThl HAa 3TOT y3€J] JOCTUratoT
31%, a obmue 3aTpaThl Ha ONPECHUTENbHYIO YacTb U MPEANOATOTOBKY COCTaBIAOT 71%.
Jlosst 3aTpaT Ha BHEIIHUE M BHYTPEHHHE KOMMYHUKAIIUH, 3JIEKTPO0OOpYyI0BaHHE, IIPUOOPHI U
aBromatuky B 1, 31 u OO coorBercTBeHHO paBHbl 21, 18 u 15%. KanuraneHblie 3aTpatsl Ha

MOKYTIKY 3€MJIH, IPOEKTUPOBAHHUE U HA JIPYTHE PACXOJIbI UCUUCISIIOTCSI COOTBETCTBEHHO 14, 8
u 14%.

B cTpyKType romoBhIX H3AEpKEK OTUUCIEHHS HA aMOPTU3ALIMIO B OOIIMX pacxonax mpu
I, B0 u OO paBubl cooTBeTcTBeHHO 31, 29 1 25%. OTUnCIEeHUsS HA PEMOHT YYHUTHIBAIOTCS
BMECTE C OOCIYXHBAaHHEM M COCTAaBJSIIOT cooTBeTcTBeHHO 16, 13 m 10%. TormmsHas
COCTaBIsifoIas HauOoliee BeJMKA B JAMCTWUIALHMOHHBIX mpoueccax — 47%, 3aTteM uueT
JIeKTpoauanu3 — 38 u MeHee Bcero mnpu oopatHoM ocMoce — 11%, HO 3aTO B MOCiIEeTHEM
BEJIMKHU PACXO/Ibl HA PEareHTsl U MaTepuansl — 34%, KOTOpBIE B IIEPBBIX IBYX paBHBI 4 1 §%.
Jlns MeMOpaHHBIX METOJIOB NPUBOAATCS PACXOJbl Ha yJAajeHHe paccosia (MCTapeHHue WU
3aKauKy B CKBaXKHHBI), KOTOPbIE COCTAaBISIIOT OT 2 10 5% Bcelt ctoumoct BoAbl. [Ipoune
pacxo/bl ISl BCEX METOI0B OLIEHUBAIOTCS COOTBETCTBEHHO 2, 3 1 4%.

HyXHO 3aMeTHTh, YTO TpHBEACHHbIC B TaOm. 13 mokasartenw, a TakKe CTPYKTypa
KaIUTaIbHBIX 3aTPaT U YKCIDTYaTAIlHOHHBIX PAacXO0B OIPEICIICHBI €I 10 Pa3pasHBIICTOCS



Ha 3aliaac B 1973 r. OQHCPIreTUYCCKOIo Kpusnuca, HCKYCCTBCHHO CO3JaHHOI'O MOHOIIOJIHUAMMU,
Koraa CTOMMOCTh OCHOBHOI'O TOIIJIMBA — HG(I)TI/I — ObLIa MoBkIIIECHA B 4 pasa.

Taonuma 13

3HavyeHus YACJbHBIX MATCPUHAJIBHBIX H JHEPI€eTHICCKHUX 3aTPAT HA OIIPECHEHUE BOAbI
YCTaHOBKaMHu pa3H0i71 MOIIHOCTH M PA3HOT0 THUIIA

(110 3apyOEKHBIM TaHHBIM)

TTpOH3BONTENBHOCTE, THIC. M/CYT
MeToIb! ONPEeCHEHHS BOJBL
4 20 100 400 600 1000
I. Kanuranosnoxxenus, A01./(M*/cyT)
Juctumsauus AM 510 350 | 270 230 220 215
BM 460 320 | 260 220 210 205
[1K 400 300 | 250 — — —
3aMOpakMBaHNE 290 230 | 195 — — —
DnekTpoauanus * 230 149 | 120 95 92 88
OOpatHbIif ocmoc * 162 122 | 100 88 83 78
II. CrouMoCTb BOJBL, LIEHTEI/M>
Juctumisius (B CpeTHEM ) 45 27 15 10 9 7
3aMOpakUBaHUE 32 18 10 — — —
DnexTpoauaims * 16 14 12 10 9 9
OO6patHBIl 0OCMOC * 13 11 9 8 7 7
1. Pacxox suepruu, 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 — — —
[uctumsnus (B cpenaem AM+~BM) | 2,52 2,27 | 2,10 1,82 1,76 1,73
Pacxon terua, ['kan/m? 0,062 O’g > 0,055 10,052 | 0,051 | 0,050

* OHpeCHeHI/Ie COJIOHOBATBIX BOJ MHHepaﬂH3aHHeﬁ 5 r/m.

DT0, €CTECTBEHHO, OTPA3HIIOCh U HA CTOMMOCTH BCEX BUAOB MPOMBIIIICHHBIX U3IEITHH,
B TOM 4YHUCJI€ M Ha CTOMMOCTH OIPECHUTEIbHBIX YCTAHOBOK, KOTOpPHIE COOTBETCTBEHHO
B30poxanu (Johnson, 1976). B tab6n. 14 npencraBiieHbl JaHHBIE, KOTOPBIE CBUACTEIbCTBYIOT
00 uHbIAIMY 1 pocTe 1ieH Ha 3amazne. Tak, B 1975—1976 rr. kan3arpatsl Ha OY BCEX THIIOB
B CpeHEM yBennumiuch B 2,0—2,4 pa3a, a CTOUMOCTb OIPECHEHMSI BOABI B OCHOBHOM M3-3a



B3JIOPOKaHMsI PHEPTUU Bo3pocia B 1,9—2,5 paza 1o CpaBHEHHIO C MPEKHUMHU LIEHAMH JI0
1971 r.

Taonuma 14

TenaeHuusi pocta 3a py0ekoM KAMUTAIBHBIX H IKCILIYATAIIMOHHBIX 3aTPAT HA
OINpecHeHNne BOJbI PA3HBIMU METOAAMH HA YCTAHOBKAX MPOU3BOANTENbHOCTHIO 4—22
TBIC. M?/CyT

VY nenbHbIE KaUTaIbHBIE Huctwn- 3amopa- OO6partHbIit DnexTpo-
OKCIUTYaTallHOHHBIC 3aTPAThI JIAUA JKMBAaHHEC OoCMOC JAHUaJIN3
y:HepaﬂmauHﬂ HMCXOJIHOM BOJIHI, 35.0 35.0 5.0 35.0 5.0
Kam3zatpartsl, nomi. (M*/cyT)
B npexHux nenax 510 220 125 330 150
B nenax 1975—1976 rr. 1200 450 280 800 350
Poct B cpeanem, % 235 204 233 242 224
CTOHUMOCTE BOMBI, IICHTHI/M>
34— 29—
B npexxHuxX neHax 47 33 10—12 34—37 11—15
B nienax na 1975—1976 rr 71— >8— 25 71—74 | 17—47
t ' 92 70
Poct B cpennem, % 192 206 227 204 246

OKOHOMHUYHOCTb OIIPECHUTEIBHBIX IIPOLECCOB BO MHOI'OM 3aBHCHUT OT PacXo/la YHEPTHUH.
[lo wMmepe yBenuueHUs NPOU3BOAUTEIBHOCTH ONPECHUTENS [J0J1 aMOpPTU3ALMU U
o0CIIy’)kKUBaHUSI B CTOUMOCTM BOJbl yMEHbIIAETCA, a TOIUIMBHAs COCTAaBJIAIOILAS
YBEJIMUYUBAETCS, TaK KaK yAEIbHBIE 3aTPaThl SHEPIHH C MOBBIIIEHUEM MOLIHOCTH YCTAaHOBKHU
MOHIKAIOTCS MEJIEHHO. JTO 00CTOSITENLCTBO UMEET 0CO00 BaKHOE 3HAUEHUE JIJISi KPYITHBIX
U cBepxMouHbIX omnpecHuTeneil (ceeime 100 ThIc. MP/cyT). IlosTOMy BaxHO 3HATH
JIOCTUTHYTBHIM YpOBEHb (DaKTHMUECKHUX 3aTpaT SHEPruu Ha OINpPECHEHHE BOJAbI B PEAbHBIX
YCTaHOBKaxX A, MO CpPaBHEHUIO C TEOPETMYECKMM MHUHHUMYMOM pacxoja JHEprus A,,.
CremneHp TEPMOIUHAMHYECKOIO COBEPILEHCTBA OMNPECHUTENIBHBIX YCTAHOBOK OIPEAEISAETCS
o popmyme (%):
0= 1002

A

MunumanbHass pabota cenmaparuu A,,, 3aBUCHUT OT TEMIEPaTyphl HCTOYHHUKA COJICHOM
BOJBI U KOHLEHTPALIUK COJIEW U HEeW. B uiaeanbHOM ciyuae, KOrja KOHUEHTpaLus pacTBopa
NOCTOSIHHA, A,,, COOTBETCTBYET MOJy4eHHUIO | M*> TpecHON BOABI U3 OECKOHEYHO OOJIBIIOTO
o0bema Bojbl Npu OGeckoHeuHO Oounblnoit npokauke Boabl (Komonuu, 1977; «Onpecnenue
COJIEHBIX...», 1963). B HelCTBUTEIBHOCTH HMMEET MECTO YBEIMUEHUE COJIECOACPHKAHUS
pacTBopa MO Mepe H3BJICUCHMs IPECHOM BOJABI M3 KOHEYHOro o0beMa, U paboTra Ha
pasnenenue mpu dToM yBenmuuBaercs. Tak, b. @. [lomx u A. M. Dmait («OnpecHeHue
COJICHBIX...», 1963) MHHUMATLHYIO padoTy AU PEPSHINPOBAHHOTO PA3ACICHUS B HACATEHOM
o0paTuMoOM Tpoliecce onpeaensioT ypasuenuem (M/x/m?):



n,

Au.=RT,(1Inadn,

J

n,

IJI€ N, U N, — HA4aJIbHOE U KOHEYHOE YMCJIO MOJIEH pacTBOpPa; a — aKTUBHOCTb BO/IbI;
R — razogas nocrosanas, Jx/K-mone; T, — TemmnepaTypa cosnenoi Boasl, K.

B 1aba. 15 m1s MOpCKO# M COTOHOBATBIX BOJ MpH KOAGh(DHUIIMEHTE U3BICUCHHS MTPECHOMN
Boabsl 0,5 m Temmeparype pactBopa 298° K mpuBeneHsl 3HaueHus A,,, TaMm ke OarTcs
3HaueHus A, IS pa3IUyuHbIX MpoIrieccoB. M3 Tabiuibl BUJHO, UTO UMEETCS OOJIBIION pe3epB
JUISL COBEPILIEHCTBOBAHUS OINPECHUTEIHHOW TEXHHUKH. TepMOIUHAMHYECKOE COBEPIICHCTBO
MPOIIECCOB OMPECHEHUs COJIOHOBATHIX M MOPCKHX BOJ OOpaTHBIM OCMOCOM OIEHUBAETCS
co0TBeTCTBEHHO B 48 u 20%, snexrponunanuzoM — B 32 u 14%, 3amopaxuBanuem — B 10 u
11% u nuctuuisiiueit — B 3 u 4%.

Taonuma 15

3aTpaThl 3Hepruu A, Ha ONpecHeHNe BOAbI PA3HBIMH METOIAMHU HA 3apy0esKHbIX
YCTAHOBKAX NMPOM3BOAUTENILHOCTHIO 4—20 ThIC. M3/cyT, KBT-u/M? (Kos10a01MH, 1977)

OO6partHsii[InekTpo-|3amopa-| Juctui-

Boxoncrournu As ocMoc | auanu3 pruBaHuelsims (AM)
Mopckast Boga 1,109 | 6,55 | 7,90 | 10,2 | 27,8%*
ConoHoBaras Bojia 0,795 | 1,65 | 2,45 | 8,0 26,1%*

TonnuBHas cocTaBasIONIAs

CTOMMOCTH BOJIbI, % — 11 38 43 47,0

* BOJNBIIYIO YaCTh COCTABIISIET TETUIOBASI SHEPTHS

XOTs TEPMOIMHAMHYECKOE COBEPIICHCTBO IUCTHJUISAIIMOHHBIX OIPECHUTENCH elle
HEBEJIMKO U 3aTPaThl DHEPTHH CaMble OOJIBIINE, HO UMEHHO 3TOT METO/ MOy HanOoJIbIee
pa3BuTHE Kak 3a pyOekoM, TaKk W B HaImIed cTpaHe Omarogaps TPOCTOTE YIPaBICHUS
TEXHOJOTHYECKUM MPOIIECCOM U BO3MOXKHOCTHU HCIOJIb30BAHUS MPEUMYIIIECTBEHHO TETJIOBON
SHEPTUU, KOTOPAsi 3HAYUTEIHHO JEHIEBIIE JIEKTPUUECKOM.

IMoacyer MaTepHAJIbHBIX U YHEPreTHYECKHUX 3aTPAT HA MPOU3BOICTBO
KYOOKHJIOMETPa ONPeCHEHHOi BOAbI

UToOb!I OLIEHUTH NMEPCIEKTUBbI OMPECHEHUS BOJbI B OOIBIINX MacmTabax, He0OOX0IUMO
OIIPENIeNIUTh MaTepHAIIbHBIE U SHEPIeTUUECKUE 3aTpaThl HA MPOU3BOACTBO 1 KM? BOABI, UTOOBI
MOYKHO OBLIO CPAaBHHUTD 3TH IOKA3aTeNU C IPYTUMHU crioco0aMu BoJocHaOXeHus. Boie HamMu
IOJICUNTAHbI YAEIbHbIE, SKOHOMUYECKHE NTOKA3aTEIH, OTHECEHHbIE K 1 M® OIIpeCHEHHOH BOJbI
(cebecToMMOCTb, KalWTaJbHBIE M TPUBEACHHBIC 3aTpaThl), M pPACcXOJ DJHEPIUU Ha
OTIPECHUTEIISIX MOITHOCTHIO OT 4 ThIC. 10 1,0 MH. M3/cyT. UTOOBI BEIpabOTATh KyOOKHIOMETP
BOJIbl Ha OMPECHUTENSIX YKa3aHHOW MPOM3BOJUTEIBHOCTH, HEOOXOJUMO ONPEIETUTh YHUCIIO0
YCTaHOBOK, CIIOCOOHBIX 3a TroJ Hpou3BecTH | KM® BOJABI IpHU HPUHATOM Ko3(duimeHrte
skcrryaranuu 0,9. [lanee 1 Kakaoro B3STOrO Kjlacca MPOU3BOAUTENBHOCTH OIPECHUTENIEH



BBIYHCIIUINCH TpeOyeMble MaTepHalbHbIe U SHEPreTUYECKUE 3aTPpaThl Ha MPOU3BOJACTBO 1 KM?
BOJBl. MOIIHOCT OTeuecTBeHHBIX O/ ompecHurenel, Kak U paHee, OrpaHUYEHA
npousBoauTenbHOCTRI0 100 THIC. M*/CyT. [To OO pacyeTsl He MPOU3BOIWINCH BOOOIIE HU3-32
OTCYTCTBUS UCXOIHBIX JaHHBIX, HECMOTPSl HA HECOMHEHHbIE IPEUMYIIECTBA M MEPCIEKTUBBI
JTAHHOTO METOJA.

TabOnuma 16

Heo0xoaumbie B CCCP 3xoHOMHYECKHE H YJHEPTreTHYeCKHe 3aTPAThl HA POU3BOACTBO
1 kM® onpecHeHHOI BOJAbI HA YCTAHOBKAX PA3HOI0 THIIA U NIPOM3BOAMTEIBLHOCTH

TBIC. M*/CYT
ITpon3BOAUTENTBHOCTD, =
Mm*/c
MCTOZ[LI OIIPECHCHUA 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
Huctunsiius (AM, BM)

DKCIUTyaTallMOHHbIE PACXOIbI, MITH. 690 510 330 | 220 | 200 180

pyo.

Kanuranosnoxenus, MiH. pyo0. 1 490 730 388 | 221 200 188

[TpuBeneHHbIe 3aTpaThl, MJIH. PYO. 876 601 378 | 248 | 225 203

&‘gfe@a" DJICKTPHACCRAA MOHOCTE, | 496 6 | 353,9 | 258,0 | 202,0 | 194,0 | 182,6

[ToTpeOHas MOUHOCTS HCTOHHHKOB 18036 | 10844 | 7648 | 6278 | 5936 | 5708

temna, I'kan/ga

Pacxon temna, MutH. TYT 22,57 | 13,57 | 9,57 | 7,86 | 743 | 7,14
DIIEKTPOAN A3

DKCIUTyaTallMOHHbIE PaCcX0/Ibl, MIIH. 730 190 160 . o o

pyo.

KanuranosnoxxeHus, MiIH. py0. 500 455 425 — — —

[IpuBenenHble 3aTpaThl, MJIH. PYO. 292 247 213 — — —

HOTpe6Haﬂ QJICKTPHUUYCCKAA MOITHOCTD,

MB1 256,8 | 1940 | 1826 — | — | —

B Tabn. 16 mpexacraBieHbl UTOrOBBIE IMOKA3aTEIM MaTEpUaIbHBIX U JHEPIETUYECKUX
3arpaTr B CCCP Ha npou3BoactBo 1 kM? onpecHeHHO# BOABI MeTogamMu AucTwuisanun (/1) u
anekrpoauanuza (31). B mepBom ciyuae MuHepanuzauus nponaykrta pasHa 0,05 r/m, Bo
BTOpoM — 0,51/71. Ha oOTe4YecTBEHHBIX ONMPECHUTENSIX MPOM3BOAUTENBHOCTRIO 100
THIC. M*>/CYT KANUTAJIOBJIOXKECHHUS] TOYTH OJMHAKOBBI, a TPUBEJACHHBIC 3aTpaThl Ha
JUCTWUISIIMOHHBIX — B 1,73 pa3a Gosbliie, 4eM Ha 3JEKTPOJUAIN3HBIX YCTaHOBKAX.

D10 00BIACHACTCS TEM, UYTO IIpH OUCTUWIILIOUKU PpPacCXoAayCTCsA 3HAYUTCIBHO OouplIe
OHCPIUH. TaK, Ha IIpOU3BOACTBO 1 kM3 BOABI HA OIIPCCHUTCIIAX paBHOﬁ MMPOU3BOAUTCIILHOCTU



MetosoM [[ HyxHO 258,0 MBT 3siekTpruueckoil MomHOCTH U 9,57 MuH. TyT, a npu D] —
b 182,6 MBT snexTpuueckoil MOIIHOCTH (TONBKO Ha onpecHeHue). [Ipenmyiecta
3JICKTPOIUATIN3a BO3PACTAIOT €Ille OOJIbIIe Ha MAJIBIX OMPECHUTENSIX MOITHOCTHIO 4000 M3/cyT,
I/Ie pacyeTHBIC 3aTpaThl MEHbBIE B TPHU pPa3a, MOTPEOHOCTH B TEHEPUPYIOIMICH MOITHOCTH
HIDKE B JIBa pasa.

OrnpecHenre B 00X MacmTabax TpeOyeT U OTPOMHOTO Pacxojia TOILIUBA, TTI0OITOMY
JUISL TIPOMBIIINIEHHOTO OINPECHEHHUS HYKHBI JClIEeBble HMCTOYHMKH DJHEPruu. TakuMu
HMCTOYHUKAMU HEPTUU MOTYT ObITh aTOMHBIE 3JieKTpocTaHIuu (ADC), ¢ KOTOPBIMHU XOPOIIO
arperaTupyroTcs JUCTULIALHOHHBIE onpecHuTenu (Kopskun, Jlornnos, 1966; Crepman u nip.,
1968; UYypun, Kisuko, 1965). OcobGeHHO BBIFOJHO KOMOMHUPOBAHHOE MPOU3BOACTBO
AJICKTPOPHEPTUU M TPECHOM BOJBI HA aTOMHBIX BojodjekrpocTanHiusax (ABOC) wmu
KOMOWHHUPOBAHHOE IPOU3BOJICTBO AJIEKTPOIHEPTUHU, NMPECHOM BOJABI M TeMJa HAa aTOMHBIX
BojorertoneHTpaax (ABTOIl). B mameit crpane ¢ 1973 r. nmeiictByer llleBueHKOBCKast
ABDC mnpous3BoauTenbHOCThIO 1O Bojge 120 ThIC. M3/CyT ¥ BBINIOJHEHBI TPOEKTHBIC
npopaboTKu 0oJiee KPYIHBIX YCTAaHOBOK MJisi Jpyrux paiioHoB ctpanbl (Kombrues, 1970;
Uypun, Kissuko, 1965; Conosses, 1967).

Taonuma 17

Heo0xogumble MmaTepuajibHble JHEPreTHUYECKHE 3aTPAThl HA MPOU3BOACTBO 1 KM?
ONIPEeCHEHHOI BOJAbI HA YCTAHOBKAX PA3HOI0 THIIA H MPOM3BOJAUTEJLHOCTH (110
3apy0eKHBIM IaHHBIM)

TBIC. M*/CYT

[Ipon3BOAUTENBHOCTD,
Mm3/c

Mertoabl onpecHeHus U BUIBI 3aTpaT
4 20 100 400 600 1000

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

Yuciio onpecHUTENEH, 1IT. 757,6 | 151,5| 30,3 | 7,58 | 5,05 | 3,03
Huctumsauus (AM, BM)

Kamnsatpatsl, MiH. 10511. 1470 | 1016 | 802 | 682 | 652 | 636

CyMMapHbI€ pacxo/ibl, MJIH. JOJLI. 450 270 150 100 90 70

MomHocTs 3nekTpudeckas, MBT 287,7 | 259,1 | 239,7 | 207,8 | 200,9 | 197,5

[ToTpeOHAast MOIITHOCTH KCTOYHHUKOB TEILIA, 7020 1 6678 | 6278 1 5993 | 5879 | 5765

['kan/q4

Pacxox TornmBa, MuTH. TYT 8,78 | 835 | 7,86 | 7,50 | 7,35 | 7,22
DIIEKTPOAN A3

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

CyMMapHble pacxo/ibl, MJIH. J0JL. 160 140 120 100 90 90

[ToTpebHast aneKTpUYeCcKas MOIHOCTb,

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

OOGpatHbBIl 0OCMOC




Kan3zatpatsl, MiIH. 1011 490 370 303 265 252 238

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

[ToTpebHast aneKTpUYeCcKasi MOIHOCTb,

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

3a pyOexoM HMEIOTCS OCTAaTOYHO MOJAPOOHBIE W JETalbHBIE JKOHOMHYECKHE H
TEXHUYECKUE JaHHBIE IO JEUCTBYIOIIUM U IPOCKTUPYEMBIM OIPECHUTEIBHBIM YCTaHOBKAaM
MIPOMBILIUIEHHOTO TUIIA, YTO HAaM MO3BOJIMJIO JOCTATOYHO MOJIHO MPEJACTABUTh TaKUE METOJIbI,
KaK JUCTWUIALNS, SJIEKTPOANAIIN3 U o0OpaTHBIM ocMoc. B tabn. 17 mpencraBieHbl UTOTOBBIC
[I0KA3aTelIl MAaTEpUAIIbHBIX U SHEPIeTUYECKUX 3aTpar, IEPECUMTAHHBIX U OTHECEHHBIX K
1 kxM? onIpeCHEHHOU BOJIbI, BBIIIOJIHEHHBIX aHAJOTUYHO MOJCYETaM OT€UYECTBEHHBIX TAHHBIX.

B 1abn. 13— moxkaszarenun s Tpex CHnoco0oB  AMCTWUIAnMHA. Kak  BHIHO,
JUCTWUISALMOHHBIE aanabaTHble MHOTrocTyneH4yatble (AM) U BbIapHbIE MHOTOKOPITYCHBIE
(BM) ompechurenu umeroT ONM3KHE II0Ka3aTeld, W OCPEJHEHHbIE JUIsi HUX JIaHHBIE
MOJIOKEHbI B OCHOBY I€pecyeTa, pe3yJibTaTbl KOTOPOrO W NpHUBOAATCS B Tabu. 17. B el
TaKKe UMEIOTCS JaHHbIE O MOTPEOHON IEKTPUUYECKON MOIIHOCTH, a JUIS JUCTUIUISAIUOHHBIX
OINIPECHUTEIIEN — MOIIHOCTH MCTOYHUKOB TEIUIa M pacxo] Tomiuea. 13 cpaBHeHus cienyer,
YTO JUCTWUISALMS TpeOyeT OONBIIMX KalWUTAIOBIOXKEHUH, BI0OABOK K MOYTH pPaBHBIM
JIEKTPUYECKUM MOIIHOCTSAM ellle 7—~8 MIIH. TyT Ha KaXJblid 1 KM> BOJBI.

OnpecHeHnne 1 BOJAOCHAOKeHUE € TOMONIHIO YHEPTHH COJIHIIA M BeTpa

Bo MHOTHX IMyCTBIHSAX MHUpa 3amachl IPECHBIX BOJ OTPAHUYECHHBI, 3 MUHEPAJIN30BaHHBIC
BOJIbI MMEIOTCS BCIOAY M B JIOCTaTOUYHOM KosuyecTBe (cM. rnaBy 1). Jlng BojmocHaOxeHUs
paccesHHBIX Ha OOLIMPHBIX MPOCTPAHCTBAX MEJKUX MOTpeduteneil Boabl (OTTOHHOE
KUBOTHOBOJICTBO, CEMBH CKOTOBOJIOB MJIM HEOOJBIINE TOCEICHUS) HY)XHBI ONPECHUTEIH
HEeOOJBIION MPOM3BOAUTENFHOCTH (5—25 M3/cyT). IlpensTcTBueM MIMPOKOTO NPHUMEHEHUS
OlpecHUTENIel, 0COOCHHO B pa3BuBatommxcs crpanax mupa («Le dessalement...», 1965),
SBJISIETCSI OTCYTCTBHE JHEPTreTHYECKOil 0a3bl, TaK KaK MECTHOE HACeJICHHE HE B COCTOSHHHU
MOKYIIaTh COBPEMEHHBIE CHUJIOBBIE YCTAHOBKH M OCOOCHHO B3/I0PO’KaBIIEE KHUJIKOE TOIUIUBO.
ITosTOMy 171 paccpelOTOYEHHOTO ONPECHEHMs BOJIBI LeNIeCO00pa3Hee HCIONIb30BaTh
MECTHBIE SHEPTeTHYECKHE PECYpPCHI, TAKUE, KaK COJIHIIE, BETEP U re0TepMaIbHOE TEILIO.

Oco0eHHO OJaronpUsATHBI YCIOBHS JJIS TPUMEHEHHS COJHEYHOTO Teria B 0€3BOIHBIX
CyOTpONUYECKUX U TPOIMMUYECKUX MyCTHIHAX. MOIIHOCTh COJHEYHON paJualuy, Maaaroueit
Ha | M? 3eMHO# MOBEPXHOCTH Ha mUpOTe Amrxabana, moyTH paBHa | kBT, U 3a rox moTtok
teria jgocturaer 7,8-10° Jx/m? (1,86 I'kan/m?). Hackoabko BelmMKa MOIIHOCTH MMaIarolCiH
COJTHEYHOM pajguali, MOXHO CyJUTh MO TakoMy mnpumepy. [loTok conHedHOW sHeprus B
nycteiHe Kapakymbl, Nagaroomii Toapbko Ha 1iomaas B S50 Teic. kM2 (3,9:-10% k),
JIOCTaTOYEH, YTOOBl MOKPBHITH BCE 3HEpreTHMYecKue MOoTpeOHocTH 4venoBedecTBa B 1980 T.
(3,22:10* Ixx) («DHepreruka Mupa», 1976).

[IpocTelnii COTHEYHBIA OMPECHUTEIh MAPHUKOBOTO THUIA JABHO HM3BECTEH U YXKeE
MPUMEHSETCS BO MHOTHX FOKHBIX cTpaHax. OJHAKO OMpecHEeHHas BOJAA BCE €lle Joporas u
UCIIOJIb30BAaTh €€ I OPOIICHHs HEBBITOJAHO. YueHble Apu3oHckoro yHuBepcurera B CILA u
Mekcukanckoro ynuBepcurera B CoHope pa3zpadoTanu METO] KOMIUIEKCHOTO UCIIOIB30BaHUs
COJIHEYHOM 3HEPI'UH JUIsl IPOU3BOJICTBA BOJBI U MUIIH B TEIUIMIAX C KOHTPOJIUPYEMO CpeoH,
u B 1964 r. Ha G6epery Kamudopuuiickoro 3anuBa B [1yapro-IIeHbsSICKO TOCTPOMIN ONBITHYIO
ycranoBky (Hodges, Kassander, 1966; «Saline Water...», 1966).



CosiHEeUHBIM  yBIQKHUTEIBHBIM ONpPECHUTENb JEeHCTBYeT crleayroluM o0pa3oM:
UCXO/HAash Mopckas Boja HacocoM (1) mpokaumBaercst uepe3 TpyObl KoHaeHcaTtopa (2),
onpecuutens (3) W MoaeTCs B COJHEYHBIC BOJOHArpeBarenu (4), oTKyaa ropsdas BoJa
ciuBaetcs B O6ak (5). Harperas conmHiieM BoJa HaCOCOM IMOJAETCsl B MIPaBylo OalllHIO, I7Ie OHA
pacupuuTesMA  (7)  pa3OpBI3THBACTCS M HACKHIAST BJIArOM  BJYBaeMbIH  BO3IYX.
HaceimienHslid BIaXkHBIN BO3/yX MOCTYIAeT B JIEBYIO OallHIO, I/Ie HA ITy4YKe XOJOIHBIX TPyO
Biara KoHjaeHcupyercsi. Tak paboTaer yBIaXKHUTEIbHBIA ONPECHUTENb, U OH J1aeT B CyTKH 21
JUTP BOJABI Ha Kax/Ibl KBaApaTHBII MeTp BoaoHarpesarens, 4to B 4—S5 pa3 Bblle
MIPOU3BOIUTEILHOCTH NapHUKOBOTO onpecHuTes (Komoaun u ap., 1967).

CnpaBa uzobpaxkena renuoterummia (11) ¢ 3aMKHYTOH 1O BOJIe KOHTPOJHPYEMOM
cpenoit. Termmua pazmepom 6osee 1500 M? caenana w3 MOAMATHICHA TOMMHON 10—12 MM,
KOTOPBIA TIOJACPKUBACTCSA HEOONBIINM H30BLITOYHBIM JaBIICHUEM Bo3ayxa. YacTh Teruioi
Heucnapusiueiics Boabl HacocoM (10) monmaercss k Opbirankam (13), co3pgaromuM BHYTPH
TEIUIMIIBl BIAXKHYIO HACHIIICHHYIO aTtMocdepy, MpU KOTOPOH PE3KO CHHIKAETCS PacXoj
NOJMBHOM BOJBL. B Terumie ¢ 3aMKHYTHIM [HMKJIOM TIO Boje OoJibIIas 4YacTh BIIATH,
HeoOxoauMas 7isl TpaHCTIMPAIMU PAaCTeHU, yepnaeTcsa u3 atMocepsl TeILIUIBI B Ipolecce
MOCTOSIHHOTO €€ KpyroBopoTa. JloOaBka oONpecHEHHOW BOJIBI, BHIUMO, HYKHA JUIS
KOMIICHCAITUH TIOTEPh B BUJIE CBS3aHHOM BOJIBI POJTYKTHBHONH OHOMACCH U YTEYEK BJIAard U3
TEIUTHLBI, B 3THX yCIOBHAX YK€ BBITOJHO UCIOIH30BATH OMPECHEHHYIO BOIY IS OPOLICHUSI.
Kpome Toro, rerumia paboTaet Kak NapHUKOBBIN OMPECHUTEIh, cOOMpPas Co OBOJOB B keji00a
(15) npononHuTenbHOE KoIMYecTBO TmipecHoM Boawl. Jlozarop (17) nmobaBnser Bce
HeoOXonuMble yAOOpeHHs B OMNPECHEHHYIO BOJy, KoTopas HacocoMm (16) momaercs
KOPHEBOU CHCTEME pacTeHH. B KauecTBe MOUBbI HCIOIB3YETCS TUISHKHBIA MECOK.

VBeNIWYeHNE KOHILEHTPAIMH YIJEKHUCIOro Ta3a B aTMocdepe TEIUIHIbl 3HAYUTEIHHO
MOBBIIIACT YPOKaWHOCTh pHCA, KYKYPY3bl, OaKkiIa)XaHOB, OTYPLOB M OPYTHX KyJabTyp. s
3TOTO BBIXJIONHBIE Ta3bl JWU3EIBHOW 3JIEKTPOCTAHIIMH, HPOMBITBIE MOPCKOW BOJIOH B
ra3o04MCTUTENC, HANpaBISIOT B TEILUIBL YBenuueHue cojaepxkanus CO, B armocdepe
terml ¢ 0,03% 1o 0,24% noBeIcKIIO BEC pacTEeHUH B IIATh pa3, a ypOKalHOCTh B TPU pasa.
beina omnpenenena ontumanbHas koHIeHTpamus CO, /st pa3HbIX pacteHuil. Tak, ONBITHL €
pucoM nipu conep:xkanuu CO, 0,24% nanu pekopasslil ypoxkaid — 18,9 1/ra, 4To mourtu B Tpu
pasa BbIllIe MAaKCHMAJIBHOTO 3aperucTpupoBanHoro ypoxas (Kosma, Kynun, 1970).

[Tocne mepmoif ombiTHOM ycTaHOBKH B Ilyspto-Ilenpsicko, mo3zxe B CHIA B mrrare
ApHu30Ha COOpY>KEHBI Takue ke ycTaHOBKM Iutomanpio 4 ra (B Tycone) m 2ra (B FOwme).
3areM ApPH30HCKHH YHHBEPCUTET CIIPOCKTUpOBaN W moctpown Ha Oepery Ilepcuackoro
3a1MBa OoJiee KPYMHYIO YCTAHOBKY, BKIIoHarolyto 50 coHEuHBIX BojgoHarpeBaresneil n 12
teruiy (ITerpos, 1973). B 1972—1973 rr. 31ech ¢ OAHOrO TeKTapa IMOJY4YEH YypoxKal
toMatoB 370 T u orypuoB ot 600 no 750 T. Bricokue HadalbHBIE KalWTaJbHBIC 3aTPATh
(250—370 TeIC. HOMUT/TA) TIOKAa OTPAHHYUBAIOT MPHUMEHEHHE MOMOOHBIX cucteM («More
Water...», 1974).

B OYCTBIHE BCTPBI AYIOT 4aCTO, U B HEKOTOPBIX MECTAX SHCpFCTI/I‘ICCKI/Iﬁ HoTeHOHal
BCTpa MOXCT JOCTUTATh BCCbMa BbICOKHX 3HAYCHMH,

Brepsbie Hamu Oblila BbICKa3aHa W MOJKpEIJIEHa pacdeTaMHu HJes O BO3MOXXHOCTH
MCIIOJIB30BaHuUs PHEPIUM BeTpa AJisd onpecHeHus Boabl (Kononun, 1963). Ilozxe B UncTutyTe
nycteiHb  AH  Typkmenckoir CCP  Obuia pa3paboraHa M CKOHCTPYHMpPOBaHa Maias
BETPOANEeKTpoauanu3Has ycraHoBka MBVY-0,1 mpoussogutensnoctsio 100 n/cyT. YcTaHoBka
MBY-0,1 cocTtosna u3 371€KTpOAUATU3HOTO ONPECHUTENIS, MOIYYaBIIEro JIEKTPOIHEPTHUIO OT
HeOoIBIIOTo BeTpodiekTpudeckoro arperata ABOC-0,1 momHocThio 100 Br.



PesynbraThl 1a00paTOPHBIX M MOJIEBBIX MCIBITAHUN TOATBEPAMIN NPUHIUITHATBHYIO U
TEXHUUYECKYIO0 BO3MOXKHOCTh ONPECHEHMSI BOJIbI C MOMOIIbIO 3Heprun Berpa (I'enbasies, 1972).
[Tocne mepBBIX OMBITOB OBUIM MCCIIEIOBAHBI BETPOBBIE U TEXHHUYECKUE YCIOBUS, PACCUUTAHBI
TexHosjoruueckue llapaMmeTpbl BeTpoONpecHUTENBHBIX YycTaHOBOK (BOY) mnuteeBOoro u
MACTOMIITHOTO BOJOCHAOXKEHHUS C snekTpoauanm3abiM (D/1) u odpatHoocMoTHueckum (OO)
ONPCCHUTCIIAMMU.

Hns toro uroOet BOY wMmorma ¢ 3aaHHON CTENEHbIO BEPOSITHOCTH O0ECIICYUTH
pacueTHoOe BOJONOTpebiieHne, HEOOXO0AMMO aKKyMYJIMpOBaTh BETPOBYIO 3HEpruo. 37ech
BO3MOXHBl [IB€ IMPUHLUMIUAIbHBIE CXEMbl AaKKyMyJIMpPOBAaHUS BETJIOBOM  IHEpruu:
A) akKyMyJIIpOBaHHE TOTOBOT'O MPOAYKTa (TIpecHoi Bojbl), koraa B/l u conpspkeHHas ¢ HUM
onpecHuTeNbHas ycraHoBka (OY) paboTaroT 1Mo ciaydailHOMY HEymnpaBiseMoMy Tpaduky, a
olpecHeHHass  Boja  3amacaercss B Oake-akkymynstope — mpoaykra  (BAII); wu
b) akkyMynMpoBaHHU€e HEPTUU, HAIIPUMED, B AJIEKTPUUECKOM aKkyMmylisitope (AD), koraa BJ
pabotaer no ciyyaiiHoMy rpaduKy M 3aracaercs dJIEKTpUYecKasl SHEPrHs, a ONpPECHUTEIb
IPOU3BOJIUT MPECHYIO BOJY IO YIPaBIsEeMOMY IpaduKy B COOTBETCTBHM C CYTOUHBIM
BostonoTpednenuemM (Konoaun, 1976).

PaccMoTpensl 00e cxeMbl akKyMyJIHpOBaHUs ¢ ycTaHOBKOM BOVY-6 mactOumiHoro tuma
MPOU3BOIUTEIBHOCTEIO 6 M3/cyT.  TeXHHKO-DKOHOMHYEeCKHE Tmokazatenmu it 90%
00ecre4eHHOCTH BOJOCHA0KEeHUsI MTOACUNTHIBAIIUCEH 1O BBIICTIPUBEACHHBIM Qopmynam (1—
9). Ilpenmnonaranoch, 4To cxema A OoJee MpeANoYTUTEIbHA, HEXEIN cxeMa b, Tak kak nmeet
onpenieNeHHble TpeumyiecTsa: crouMmoctb BAIl ropaszno nemeie AD u He Tpelyer
CHEeIMaJIbHOTO ToMenieHuss M obOciykuBaHug. OpHako B IpolECCEe HUCCIETOBaHUS
BBISICHHIIOCH, YTO pa3 B/l Gonbliyro 4acTh BpeMEHH MPOCTAUBAET U JIUIIb MEHBIIYIO paboTaeT
(mns  BerTpoBbiX ycrnoBuit lleHTtpanbHbix KapakymMoB KO3(QUIIMEHT MCHOIB30BAHUS
yCTaHOBJAEHHOW MomHocTd paBeH 0,33), To ycTraHoOBJIeHHass MoOIIHOCTH, BJl momkHa
MPEBOCXOIUTEH TOTPeOHYI0 B 3 pasza. B cxeme A, korma Bl m OY pabotaroT Hampsmyro,
IPOM3BOJUTENBHOCTh ONPECHUTENsT TakkKe JOo/DKHA B 3 pasa MpeBbIIaTh CYTOYHOE
BojonoTpebnenne. Bce 3To mpuBoauT B cxeme A K pe3komy yBenuuenuro (1,7 paza)
KaluTaJabHBIX 3aTpaT M nosblieHU0 Ha 10% cebecToMMOCTH BOJBI IO CPaBHEHHUIO CO
cxemoii b.

CornocrapneHne 3KOHOMUIECKHX Mokazareneit BOY-6 ¢ mepeBo3koil BOJIbI Ha MacTOMINA
(Ataes, 1974) mokasajo, 4To eCiIH macToumia OyayT yAajaeHbl OT BOJOHCTOYHHKA 0ojice 4eM
Ha 30 KM, TO TIO BCeM MOKa3aTelsiM OIPECHEHHE COJICHBIX BOJ Ha MECTE C MOMOIILI0 SHEPTUH
BETpa BHITOJIHEE, YEM IEePEeBO3Ka BOJbI U3naneka (cebecrommocts 1,98—2,18 npoTtus 3,20—
6,10 py0/m?, mpusenennsle 3atpatel 2,54—3,11 nporus 3,91—7,28 py6/M® u TpynoBsie
satparbl 1,06 npotuB 1,33—2,66 uen.-u/m*). Kpome Toro, jioctaBka BOJbI Ha PaCCTOSHUE
30—60 kM Tpebyet pacxoma roprouero 8,35—16,65 kr/M?, Torna Kak B ciaydae MPUMEHEHUS
B/l TomnnBo He pacxoayercs.

OnpecHenne u BOIOCHAOKeHUE MYCTHIHHBIX TEPPUTOPHUIA

C moMoIIBI0 COTHEYHON U BETPOBOM SHEPTHUU MOKHO MOIYYUTh HEOOMbIINE KOJTNYECTBA
BOJABI M 00ECHeuYuTh NUIIb MEJIKUX MoTpebuteneil. B mocnenHue roapl BcTana mpodiema
BOJIOOOECIICUEHHUS TIPOMBIIIJICHHBIX LEHTPOB WM OTIEIbHBIX PAllOHOB, I'Ie OOHAPYKECHBI
OoraTernine MECTOPOXKICHUS TIOJIE3HBIX HCKOIMAEMBIX M BemeTcs uX paspaborka (babaes,
Opeiikun, 1977; [letpos, 1973).

B otux ciywasx HyXHBI OOJBIIME KOJIMYECTBA NpecHOW Boawl. M 3mech HaxomsT
[IMPOKOE TPUMEHEHHE XOpOIIo OTpaboTaHHbIE AUCTUIUIALMOHHBICE METOJbI, KOTOPHIM



HEOOXOJIMMO YK€ MHOTO d3Hepruu. I[loaToMy omnpecHeHHe BOJBI B TPOMBIILICHHBIX
MaciitTadax BO3MOXKHO TaM, IJe UMEHOTCS JOCTYIHbIE U OTHOCHUTEIBHO JCHICBbIE HCTOYHUKH
sHeprun. OOBIYHO B OE3BOJHBIX MYCTHIHAX, TJ€ Pa3padaThIBAIOTCS MECTOPOXKIACHUS HePTH H
rasa, BO3HUKAJIN ¥ Pa3BUBAIMCH LIEHTPHI IIPOMBIIIIICHHOTO OTIPECHEHUS BOIBL.

[NomyocTpoB MaHrbIIIIaK TaUT B CBOMX HEApax OrPOMHBIC IIPUPOJHBIE OOraTcTBa, J0
HE HMMEET HCTOYHHMKOB Ipeccod Boxsl. Ilo Mepe pa3paboTKn M OCBOCHHS NPUPOIHBIX
00rarcTB Ha IOJYOCTPOBE BO3ZHHKJIM TIopofa M mHocenku HedTe- W ra3ofo0bITunkoB. Ha
Oepery Kacnus Ha xparo 0€3BOJAHOMN IyCTBIHUM BBIPOC HOBBIM, YTONAIOUIUI B 3€J1€HU TOPOJ]
[IleBueHkO, KOTOpBIM cTax LEHTpoM oOnactd, be3 BoAasl MoIyoCcTpoB ocrtancs Obl
HETPOHYTBIM M O€3KM3HEHHBIM. B pesynbrare wH3ydeHHS M NPOPabOTKH Pa3IMIHBIX
BapMaHTOB BOJOCHA0KEHMsI IOJIYOCTpOBa YYEHble IPU3HAIM 1LeNecOoOOpa3HbIM U
9KOHOMHYHBIM BapHUaHT OIpecHeHus ¢ 3abopom Boabl u3 Kacnmiickoro mops (Uypun, Kisuxko,
1965).

B 1964 r. B r. [lleBueHKO NOCTPOEH MEPBBIN B cTpaHe onpecHuTens. Haunnas ¢ 1967 1.
COOPY>KaJIMCh OIMH 32 IPYTMM KpyIHbIE onpecHUTeNd. B Havyane onpecHurenu paboTtaiu Ha
MasyTe M rase, W Juiib nocie 1973 r. oHu cTanu noiyyaTh SHEPTUIO OT aTOMHOIO PeakTopa.
Omnpecuurenu nojatot Boay B llleBuenko, Y3ens, XKerbiOall 1 1pyrue HaceleHHbIE ITYHKThI U
NPOMEICIIBI. B 0€3BOAHOH  ITyCTHIHE BBIPOC  COBPEMCHHBIH  KPYHHBIA  TOpOMa, IO
011aroyCcTpoMCTBY M 03€JICHEHHIO HE YCTYMAIOMINN JIyYIINM TOPOAaM Haleil CTpaHbl.

opon IlleBuenko oTaMYAETCS MHOTHMH OCOOCHHOCTSMHU. JTO AMHCTBEHHBIM B CTpaHe
¥ O/INH M3 HEMHOTUX KPYIHBIX TOPOJIOB MUPA, KOTOPHIN MOJIHOCTHIO KUBET Ha ONPECHEHHOM
Boze. ['opos emie 0ueHb MOJIOJ, U IIPHU €r0 MPOEKTHPOBAHUH U CTPOUTEIBCTBE UCIIOJIB30BAHO
Bce Jlyullee U nepeoBoe: [lleBueHKo He TONBKO 3aCTPOEH BEIUKOJIEITHBIMM COBPEMEHHBIMU
MHOTO3TQXHBIMH 3IaHMSAMHM, HO M HMEET MNPOAYMAaHHYIO M COBEPLICHHYIO CHCTEMY
BoJOCHaOXeHus. B ropoze mposoxkeHs! Tpu BOmonpoBoaHble auHuH. Ilo mepBoil momaercs
TOJIBKO IUTHEBasg BOJA, N0 BTOPOM — MEHEE KaueCTBEHHAs TEXHUYECKas BOJAA JUISl BaHHBIX
KOMHAT M MOJMBa 3€JE€HbIX HacaxiaeHuM. [[nsi xaHanu3auuu uUCnosib3yeTcs Mopckas BoJa.
Bcecoroznas nepenucs HaceneHus 1979 r. nokasana, dyro B IlleBuenko xkwuer 110 ThIC.
YeNoBEeK, M Onarojaps TakoW pa3yMHOHW M IKOHOMHOHM CHUCTEME BOJOCHAOXKEHHS Ka)IbId
JKUTEJIb TOPOJIa PACXOAYET CTOJIBKO XKE BOJBI, CKOJIBKO KHUTENIA TAKUX KPYIIHBIX TOPOJOB, KaK
Mocksa, Jlennnrpan u Kues.

B ycnoBusx >kapkoil u 6€3BOJHOM MECTHOCTH BBIPAIIMBAHHE CaZOB M MapKOB TpeOyeT
00JBIINX MaTepUaIbHBIX 3aTpat. Ceifuac mionaapb 3eJeHbIX HaCaXACHUN B TOpoe (JUUHOTO
U OO0IIEeCTBEHHOTO TMoJib3oBaHus) nocturia 500 ra, WM Ha KaXIOTO JKUTEIS MPHXOIUTCS
CTOJILKO XK€, CKoJIbko U B Mockae (36), HO OoJiblile, 4eM B JIpYyTrux ropogax mupa: Bene (25),
Hero-Hopke (8,6), Jlonmone (7,5), Mapue (6,0), He rosopst yxe o cronuue Kyseiira Dib-
KysgeiiTe, Takxe )XUBYILIEH Ha OPECHEHHON BOJE.

I'ocynapctBo Kyseiit B IlepcuackomM 3anuBe ciaaBUTCS OOraTbIMH MECTOPOXKACHUSIMHU
HedTH U nonaHbIM Oe3BoabeM. B KyBeiliTe ToHHa He(TH paHbllIe cTOMIAa HAMHOIO JEIIEBIE
TOHHBI BOJABI, MpuBo3uMoOM u3 Mpaka. B 1950 r. 3mech mocTpoeH NepBhI ONPEeCHUTENb, a B
1953 1. — mepBbIii ONpEeCHUTENbHBIM 3aBOJ, KOTOpBHIM paboTad Ha TMOMYTHOM rase,
cxkurasmemcs B (pakenax Ha Hedrenpombicnax (Ahmad Adsani, 1973). 3atem BBOAMIUCH B
CTPOH OAMH 3a JAPYTUM €Ille HEeCKOJbKo onpecHurenei. Celuac KyBeWT — KpynHeHmmi B
MHUpE  [POMU3BOJAUTEND  ONpecHeHHOW Boabl. IlocTpoeHHble  mpaBurenscTBOM 24
OTNPECHUTENILHBIX 3aBOAa OOIIEeH MPOU3BOAUTEIBHOCTHIO CBBIMIE 282 ThHIC. M3/CyT —
SMHCTBCHHBIC HCTOYHUKH MPECHBIX BOJ B cTpane (Ahmad Adsani, 1973).



B Kysgeiite nHameuaeTcsi mporpaMMa pacHIMpEHHUs] MaciuTaboB ONpPECHEHHUS MOPOKOM
BoJibl. HoBOE cTpouTenseTBO Beaercsa B ocHoBHOM B Llly»iiGe, a B IllyBaiixe cHocsTCS cTapble
ONPECHUTENIM M HAa HMX MECTO BO3BOJAT Ooyiee MOIIHBIE M COBEPIIECHHBIE YCTAHOBKHU.
OnpecHUTENH MOJHOCTHIO 00ECNeUMBaIOT BOJOM BCIO CTpaHy, M OHa JaXke NpoJAaeTcs U
BBIBO3UTCS Ha WHOCTPAHHBIX TaHKepax, npuxonsmmx B Kyselr 3a HedThio. B ropome
MOSIBJISIETCS 3€/IeHb, HO OIUIAYMBAETCSI OHA JIOPOrOM IIEHOM, TaK KaK YXOJ M MOJHB Ka)I0Tro
B3POCJIOTO JiepeBa WiK NadbMbl CTOUT pumepHo 250 nosut. B roa (nun, 3Bepesa, 1968).

CaynoBckast ApaBusi — JApyroil KpynHblii HedrTenoObIBaromui pailoH ApaBHHCKOTO
[I0JIyOCTpOBa, Ooratelii He(ThiO M OefHbIl BOAOH. DTa OOIIMpHAas CTpaHa MpPEICTABIAET
co00il CIJIOMIHYIO IyCTBIHIO, TJIe HET HU OJHON peku. ATMoc(epHBIe OCaIKH BBINAJAIOT B
HE3HAYHUTEJIbHOM KOJIMUECTBE: B LIEHTPE CTpaHbl, B Op-Pusne, — 81 MM, a Ha mobepexne
Kpacnoro mops B Jlkuane cymma ocajikoB U3MEHSIETCS] B OTAEIbHBIE ToAbl oT 34 10 173 Mm
(«®usuko-reorpadpuueckuii...», 1964; Abdul-Fattah et al, 1978). Boansie pecypcbl B cTpaHe
NpEeCTaBICHbl BPEMEHHBIM OBEPXHOCTHBIM CTOKOM U MOJ3€MHBIMH BOJAMH, 3aJIETAIOIINMHU
Ha ryoune ot 75 mo 250 m. Jlebut 160 ponnukoB paBeH 1,665 m*/c. Jlns oporineHust
ucnoinb3yercs 68,7% Bcex BOAHBIX PECYPCOB, MOIYYAEMbIX 3a CUET cOOpa N0KAEBOH MOABI U
9KCIUIyaTallud POAHUKOB W KojoaueB. Ho Takoro kojudectBa BOABI Ul IIOJHOTO
obecrieueHHs CTpaHbl KpaifHe HeqocTaToyHo. [loTpeOHOCTH B BOJE TOJBKO MIECTH KPYMHBIX
roponioB Ha nobepexbe Kpacnoro mops B 1991 r. coctasar or 714 mo 1 840 teic. M¥/cyT
(Abdul-Fattah et al, 1978).

B nianax  ynydmeHuss BojgooOecnedeHus CTpaHbl  OONBIIOE MECTO  OTBOAMTCS
onpecHeHU0 Mopckod Bojabl. B 1970r. u Jlxujane mOCTpOEH MEpBbI ONpPEcCHUTEh
IPOU3BOAUTENBHOCTBIO 18,9 Thic. M*/cyT. B 1973 r. B Onb-Xybape BBeZeHA B dKCILTyaTalHIO
elle OJHA YCTaHOBKa MOIIMHOCTHIO 28,4 Thic. M*/cyT. B [Ixuane B 1977 r. 3aaeiicTBoBan
OTIPECHUTEIb TPOU3BOIUTEIBLHOCTEIO 37,8 THIC. M?/CYT M BEHCTCS CTPOUTEIBCTBO IPYTOM
KPYITHOW BOJIOYJICKTpOCTaHIIMK MoITHOCTBIO 200 MBT 1 onpecuurens B 75,7 Thic. M*/CyT.

[Mocnenusast BOJODIEKTPOCTAHIMS CTPOUTCS TIO HOBOW OOJBIION MpOrpaMme, COTJIACHO
koTopoil B 1975—198S rr. manupyercs oCcTpOUTh BOI0X03SIMCTBEHHbIE OOBEKTHI U CETh U3
26 onpecHuteneit (Abdul-Fattah et al, 1978). Cpenu Hux 19 nomkHBI OBITH ABYLIENEBBIMU
BOJIODJIEKTPOCTAHIUAMU ¢ obmeld mromanpto  TIOC 5745 MBt u  cymmapHo#
MIPOU3BOIUTEIBHOCTRIO onpecHuTene 2 182,3 Teic. M*/cyT. Ha mepBoM sTame CTpouTenbCcTBa
OyIyT NPUMEHATHCA COWHUYHBIC arperatsl MomiHocThio 20 ThIC. M°/cyT, a mocie 1980 r.
NperonaraeTcs 3akiajblBaTh arperatsl MPOM3BOAUTENbHOCTBIO Yxke 0,25 MiH. M%/cyT.
B [IxyGeizie  Hameuaercs — NOCTPOUTh  KpPYNHEHWIIMH B MHpPE  OIPECHUTEINb
NPOM3BOJUTENBHOCTEIO 757 ThIC. M¥/CyT. B ciiyyae mosiHOro 3aBepuieHHs HaMEYEHHOM
nporpaMMbl CayjioBckasi ApaBusi NPEBpPaTUTCS B KPYIHEHIIET0O B MHUpPE MPOU3BOAUTENS
OIIPECHEHHOU BOJBL.

B npyrux paiioHax ApaBHIICKOrO MNOJIyOCTpoBa IpodOiemMa BOJOCHAOKEHHUS TaKkKe
permaeTcs ¢ ToMOIIbio onpecauteneii. B O0venuaeHHpx Apabckux Dmuparax (B AOy-/labu)
1 Omane k 1974 r. BBelieHBI B CTPOH TPH YCTAHOBKH MOIIHOCTBIO 110 27,2 ThIC. M*/CYT.

MHoOro onpecHuTeNeH TOCTPOCHO M CTPOUTCS B IPYTUX O€3BOAHBIX HEPTEI0OBIBAIOIINX
U HedTenepepabaThiBalonx paiioHax mupa (B KapuOckom mope, B 30He mycThiHb CeBepHOH
Ad¢puku u ctpanax Cpeau3eMHOMOPBS).

s BojocHaOxeHuss O€3BOJHOM IyCTHIHHOW TeppuTopuM JIuBus yxXe JaBHO
IIPAKTUKYET OIPECHEHUE BObl. B HacTosiee Bpems pazpaboTaHa nmporpaMma CTPOUTEILCTBA
MOIIIHBIX YCTaHOBOK 1715l onipecHeHus 140 Toic. M3/cyT MOpckux u 21 ThICc. M*/CyT MOJ3EMHBIX



Box (Hares, Aswed, 1977). B cTpaHe mnpoeKkTupyeTrcs CTPOMUTEIbCTBO OMPECHUTENS
MotHocTho 40 Thic. M*/cyT ans opowienus 1200 ra zemens (El-Sayed et al, 1976).

B 1oxubIX paiionax Wramuu, m 0coOEHHO Ha OCTPOBaX, BCErZa OMIYIIAJlach OCTpas
HEXBaTKa BOJIBI, M TaM IPUMEHSUIA MaJIble OIPECHUTETH IPOU3BOANTENBHOCTHIO 10 10 M*/cyT.
C pocrom mnorpebHOCTe B Bome B MTamumu HavaTo CTPOUTEIBCTBO OIPECHHUTENEH
npoMbinuieHHOT0 Thna. Ha octpoBe CapanHHS ONpPECHEHHE MOPCKOH BOABI MOIYHHIIO
oco0eHHO OobIIoil pa3max. B HacTosee BpeMs o0Ias MOLTHOCTh BCEX ONPECHUTENEH, Ha
octpoe npesbimaer 124 800 m*/cyt. A Bcero B crpaHe k 1976r. nocrpounm 36
olnpecHuUTeNel pazHoro Tuma oouiel mouHocThio 178 Thic. M*/cyT (Pinto, Santori, 1977).

bonpuioe 3HaueHHWe pa3BUTHIO TEXHUKH ONpecHeHus npuaaercs B HMcemanumm ais
BOJOCHA0KEHHSI 3aCyIIUIUBBIX ITyCTBIHHBIX TEPPUTOPHi, ocoOeHHO KaHapckux ocTpoBOB, Ie
y>Ke IOCTPOEHO HECKONBbKO onpecHuTene. B 1978 r. 3gecy nmpoxomun VI MexayHaponHsiii
CHUMIIO3UYM IO OIIPECHEHUIO BOJIBI.

B cBsi3u ¢ pacTyniuM BOJHBIM AePHUIIMTOM B IMOCJEIHNE TOABl K ONIPECHEHUIO MOPCKOM
BOJIBI IPUOETAIOT BO MHOTHX I'yCTO3ACENICHHBIX paiiloHaX, pacloiOKEHHBIX HE B MIyCTHIHHOM,
a B TyMUIHOM 30He 3emMHoro mapa (I'onkonr, Hunepnauast, Cunramnyp u ap.).

ATOMHAasi JHEPIruf B pellIeHNH BOIHOI NP0o0JeMbl NyCThIHb

Ycrmexu B OCBOGHHM AaTOMHOH DHEPrUM  OTKPHIBAIOT IIUPOKHE BO3MOXKHOCTH
MPOU3BOJICTBA B OONBIIMX MacmTabax HENIeBOl 3HEPTHH, KOTOPYIO MOXKHO HCIOJIB30BATh
JUIs onpecHeHHs BOJBI. OCOOCHHO BBITOJHO COYETaTh IPOM3BOJCTBO AIIEKTPOIHEPTHH C
OJIHOBPEMEHHOH BBIpa0OTKOW BOJBI HA ATOMHBIX JIBYIEJNEBBIX BOJONIEKTPOCTAHIIUAX
(ABOC) u TpexieneBbix BoAgoTemnodiekTpoueHtpaiiax (ABTOLI).

Jns  OLEHKM TEepCHeKTUB M MAacCIITa0OB MPAKTUUYECKOTO MPUMEHEHHS ATOMHBIX
OINPECHUTENIBHBIX YCTAaHOBOK C peakropamu paznuuHoro tunma B CCCP u 3a pybexom
BBITIOJTHCHBI COOTBETCTBYIONINE HKOHOMHYCCKHE W TPOCKTHBIC INPOPAOOTKH, KOTOPHIC
MOATBEPAMIA DKOHOMUYECKYI0 M TEXHHUYECKYIO 11€JIeCOO0pPa3HOCTh OIMPECHEHUS BOIBI C
nomotibio aroMHol 3Heprun (Ctepman u ap., 1968; Uypun, 1968; «Nuclear Desalinationy,
1968; «Nuclear energy...», 1966). B CCCP, CIIIA u npyrux crpaHax He TOJIbKO pa3paboTaHbl
[MpoekThl, HO W HAYaTO W3TOTOBJICHWE IPOTOTHIIOB ONPECHUTENBHBIX YCTAHOBOK JUIst
oynymmmx ABOC (Barak, Barnes, 1977; «Saline Water...», 1973) u CTpOUTEIBCTBO CaMHUX
crannuid (Koasrues, 1970; Adar, 1977; Edalat et al, 1978).

B Coserckom Coro3e, Kak yKe TOBOPHIJIOCH BBIIIE, 11 BOJOCHAOKEHHS MyCTHIHHOTO U
0€3BOIHOTO MOJYOCTpoBa MaHrbIIUIak OBLIO HA4aTO omnpecHeHue Boasl u3 Kacmuiickoro
Mops. BHavanie onpecHuTeny noiaydanu Terio ot oobraHoi TOC, paboraBmieit Ha MazyTe U
raze. Jlyi mpou3BOJICTBA BOJIbl B MPOMBINUIEHHBIX MaciiTadax ObIJIO PEeNIeHO HCIOJb30BaTh
aToMHyt0 sHepruioo. Br. llleBuenko moctpoeH aromubiii peaktop BH-350 Ha OblcTphIX
HEHUTpoHaX TemIoBOil MOIMHOCTHIO 1 MiH. KBT. 1lleBUeHKOBCKMII peakTop JOJKEH
obOecrieunBaTh TEIUIOM D3JEKTPOCTAHIMS U OMNPECHUTENb —  3aBOJ IPUTOTOBICHUS
muctwuiara  (3I1). 16 wroms 1973 1. mepBas B MHpPE MPOMBINUICHHAS aTOMHAas
BOJIO2JICKTPOCTAHIMS BCTYNWJIA B CTpOW. BriepBble aTOMHasi SHEPrust ONpPECHSET BOIY
Kacnuiickoro mopsi.

B CCCP pazpabotanel npoexTsl eme Oosiee kpynHbeix ABOC, npegHasHaueHHbIX IS
HHEPro- ¥ BOJIOCHAOKEHHS MAJIOBOIHBIX WM O€3BOAHBIX IOKHBIX PAHOHOB CTPAHBI.



bonpie paboThl B 3TOM HampaBi€HHM BeAyTCS Takke 3a pyOexom, IpuueM Bce
npeanojaraemeie Mecta pazmenieHuss ABOC pacnonoxeHsl, Kak MpaBUiio, B apUIHON 30HE.
B CIIA mius BomocHaOxkenus IOxnoi KanudopHuum Hamedancss IPOEKT CTPOUTEIIHCTBA
ABDC B paitone Jloc-Anmkeneca (Mills, 1970; «Nuclear energy...», 1966). Tak kak 3emis B
3ToM paitone poporas, To ABOC mnpenmonaranoch CTpOMTh HA HCKYCCTBECHHO HAMBITOM
OCTpOBE, OHA JOJKHA ObLIa BKIIIOYATh JBA peaKTopa TEIJIOBOW MOIIHOCTHIO 110 2,9 MiH. kBT,
JIEKTpUYECKyto cTaHiuio 1,8 MiuH. KBT W omnpecHuTenb IPOU3BOAUTENIBHOCTHIO 570
ThIC. M/CYT, cocTosAlMi u3 Tpex arperatoB no 190 Teic. M*/cyT. CTOUMOCTh COOpYKEHHS B
neHax 1969 r. paBHsanace 765 MIH. JOJUL, TOM 4YMCIE ONpECHUTENb — 160 MIH., KOTOPBII
JIOJDKEH TMPOU3BOAMTE Boxy 1o 9,8 menta/m® (Mills, 1970).

Mexkcukoii 1 CIIA Opu1 pa3paboTaH NPOEKT COBMECTHOTO HCIIOJNB30BAHUS ATOMHOM
SHEPruu AJis onpecHeHus: Mopckoi Bobl B Kamudopuuu u Conope. 1o npoekTy Hameuanoch
noctpouth ABe KpymHsie ABOC ¢ peakTtopamu TerioBod MomHOCThIO 10 muH. kBT,
JNEeKTpocTaHIMel — 2 MITH. KBT 1 onpecHuTeneM Mnpou3BOIMTENBHOCTBIO 3,78 MIIH. M?/CyT,
win 43,8 m*/c (Hunter, 1968). Bokpyr kaxnoit ABOC npeanonaraaich arpouHayCTpUaIbHbIE
KOMILIEKCBI, BKJIFOYAIOIIME 3aBOJIbl IO NepepadOTKe paccojoB U MPOU3BOACTBY XMMHUYECKHX
yI0OpeHuit, opollaeMble 3eMJIM U NPEANPHUATHS O NepepabdoTKe CEIbCKOXO03sIMCTBEHHBIX
MPOAYKTOB U Ap.

ITo cytu kaxnas u3 >tux ABOC no BogHocTu OyAeT paBHa Takoil peke, kak Konopamno
Ha Teppuropun Mekcuku. B pesynbTaTe MnepBOHAYATHHOTO W3YYCHUS BBIOPAHBI ITYHKTHI
Canra-Knapa wu Can-Jlyuc. B 3aBucumoctu ot pacnonoxkenus ABOC (na Oepery
Kanudopuuiickoro 3ammBa uiM B TIyOMHE MyCThIHM) OyAyT W3MEHSTHCS KalMUTalbHbIE
Broxkenus (ot 0,85 g0 1,2 miipj. J10/1.) U COOTBETCTBEHHO CTOMMOCTH BOJIbI (0T 3,7 110 6,9
uentor/m?) (Hunter, 1968). [Ins naneHelimeil npopaboTku BeiOpanbl nyHKTh Can-Oenune u
parion Jlaryn B genste Kosopano.

3avacTyio OCYIIECTBICHHUE HMeEIomuxcs mpoektoB ABOC 3amepxuBaeTcs pa3BUTHEM
OIIPECHUTENILHOW TEXHUKHU. ECIIM COOPY)KEHHE aTOMHOI'O PEaKTOpa TEIUIOBOM MOIIHOCTHIO
1—5 muH. kBT He npencTaBiasieT TEXHUYECKUX TPYJHOCTEH U YXKE UMEETCs ONBIT [10100HOI0
CTPOUTENBCTBA, TO CO3JJaHHE ONPECHUTENS eAMHUYHONU MOIIHOCTHIO 0,5—1,0 MiH. M*/cyT Bce
elmie HeAoCTWXKUMbIM npenen. IlocTpoiika SnOHHAMH  MOJYJS  JTUCTHILISLIUOHHOTO
onpecHuTtens npousBogutensHocThio 0,1 mmaH. M3/cyT (Ishizaka, 1975) oTkpbIBaeT peanbHbIE
BO3MOXXHOCTH CTpOHMTENbCTBa cBepxMmouiHbix ABOC. Pe3koe B3nopo’kaHHE HMCKOIIAeMOTo
TOIJIMBAa W Pa3pa3uBIIMIICS Ha 3amaje dHePreTHUYECKUN KPHU3UC 3aCTaBISIOT MEPECMOTPETh
NEpBOHAYAIGHBIE IUIAHBI M e€llle OoJiblliee BHMMAHHE YIEJIUTh MCIOJIB30BAHUIO AaTOMHOMN
SHEPIUM ISl ONIPECHEHMS BOJBI.

IIpo6.1eMbl 0€30TX0/IHOM TEXHOJIOTHH ONIPECHEHUs BO/bI

Bognast cpena — ouH U3 BaKHEHIINX KOMITOHEHTOB MPUPOJIbL. B yCIoBUsSX HaydHO-
TEXHUYIECKOH PEBOJIIOLINH, KOT1a BO3PACTACT B3aMMOICHCTBHIE MPUPOTHBIX M aHTPOIIOTCHHBIX
NPOIIECCOB, BO3HUKJIA HEOOXOAMMOCTh VYIPABICHHS BOJAMHU CYIIH, MPOTHO3UPOBAHUS
3aracoB BOJHBIX PECYPCOB U BOJOINOTPEOJICHUS, IUIAHUPOBAHUS PACHpPEICICHUS U
PaLMOHATIBHOTO UCIIONBb30BAHUS BOJ, KOHTPOJS M PEryJMpPOBaHUS KayecTBa BOJbI B PEUHBIX
cucTeMax M BojoeMax. Bce 3T 3ajgaud, a Takke (PYHKIMH TO OXpaHE BOJ B CTpaHe
BO3JI0K€HBl Ha MUHUCTEPCTBO Menuopauuu U BoaHoro xossictea CCCP (MMuBX CCCP).
Ee l'ocynapcTBeHHass MHCTIEKIUS MO OXPaHE BOJIHBIX UCTOYHUKOB OCYIIECTBIISIET KOHTPOIH 32
PalMOHATIBHBIM HCIIOIF30BAaHUEM BOJI, 32 TIPOBEICHUEM MEPONPUATHH IO OXpaHE BOJOCMOB



OT 3arpsi3HEHMs, 3aCOPSHUS] U UCTOLICHUS, a TAKKe 32 pabOTON OYMCTHBIX COOPYKEHHH H 3a
cOpOCOM CTOYHBIX BOJI.

Heo6xoauMoCTh 3THX Mep IUKTYeTCs €llle HECOBEPIICHHON IMPAaKTHKOH COBPEMEHHOTO
BOJIOTIONIb30BaHMsl. BcnencTBue HEYKIOHHOIO pOCTa HACEIeHMsA, HPOMBIIICHHOTO U
CEIIbCKOXO035MCTBEHHOTO IPOU3BOJCTBA, OCOOCHHO pa3BUTHUSA OPOLIAEMOTO 3EMIIEHEIHS,
YBEJIMUYUBAIOTCA 00BEMBI COPOCHBIX BOJI.

B 6Gacceiine pek Coipapbu 1 AMyJIapbi paciioyioKeHbI 0OJIbIINE MAaCCHBBI OPOIIAEMbIX
3eMelib, 1 B 1975 1. BogaMu 3THX pek oporanochk okosio 5 muH. ra (I'epapau, 1975; Kononus,
1978; «Opoiwienne u ocyuieHue...», 1974). VYenuuuparoumecs 00bEMbl KOJIEKTOPHO-
JPEHaXXHBIX BOJ, cOPAChIBAEMBIX B PEKH, IMOBBIIIAIOT MUHEPATIU3ALMIO BOJIbI, U B HEKOTOPHIE
roJbl B HHM30BBSX PEK OHa yxke ceituac mocrtmraer 1,4—1,5 r/n (Cremanos, Yembapucos,
1978).

B Gacceiine Amynapbu OoJibIllasi 4acTh JAPCHAXHBIX BOJ OTBOJUTCS B IYCTHIHIO B
Occcrounyro BrnaamHy Capeikambllln, TOorna kKak B OacceriHe CwIpaapsu  HaOJFOIaeTCs
oOparHast KapTuHa — OOJIbINAs YaCTh JPEHAXKHBIX BOJ BO3BPAIACTCS B PEYHYIO CUCTEMY H
JUNIb HE3HAUMTENbHOE KOJMYeCTBO — B ApHacaiickoe TmoHmKeHHe. [lodToMy MeHee
OnarorpusiTeH o0CTaHOBKAa oTMeuaeTcsi B 6acceline ChIpAaphy, I7le B HU30BbAX B OT/EJIbHbIE
T'OJIbl MEHEPAITU3AIIHSI PEUHON BOJIBI PE3KO yBEIIMIUBACTCSL.

I{JI?I noaacpKaHusg KadeCTBa BOJAbI HAa JOJKHOM YPOBHC HCO6X0,ZII/IMO OCYHICCTBIIATH
BOJOOXPAaHHBIE MCEPONPHATHA, KOTOPBIC TpQGYIOT JOTIOJIHUTCI/IBHBIX KallMTaJIbHBIX 3aTpart.
OyucTKka CTOYHBIX H APCHAXHBIX BOJ MOXKET 3/€Ch HaTh HBOﬁHym MMOJIB3yYy: IIOJIYUCHUC
AOMNOJHHUTCIBHBIX BOAHBIX PECYPCOB U 3alUTY BO)],HOI;‘I CpeAbl OT 3arpsA3HCHUSL.

Hnctutyrom Cpenazrunposoaxiionok MMuBX CCCP  pa3paboTraHO HECKOJIBKO
BapHAHTOB NPUPOJOOXPAHHBIX Meponpuatuil u onpeneneHo no 2000 r., kakue oOBEMbI
ONPECHEHHON BOJBI HEOOXOUMO 100aBIATh B PEKH, YTOObI NOJAEPKUBATh MUHEPATH3ALIHIO
BOAbI B Oaccelinax Celpaapsu 1 AMyJapbu Ha HYy’KHOM YPOBHE.

M3BecTHBI MPOEKTH BOAOOXPAHHBIX MeponpusiTud u B aApyrux crpanax. CIIA,
HarpuMep, BBIHYKACHBI ObLIH pa3padoTaTh MPOEKT IO MONACPKAHUIO KA4ecTBA BOJIBI B PEKE
Konopazno (Colorado River..., 1973). Jlns o6mmpHoro mycthiHHOTO Kpas roro-3anaga CILIA u
cesepo-zanaga Mekcukn peka Konopaao — €IMHCTBEHHBIM BOJOMCTOYHHK, PECYPCHI
KOTOpOro cocTaBisiioT 23 km*/roa. OJHAKO CTOK 3TOW PEKU MOJIHOCTBIO 3aperyjaupoBaH
MHOTOYHCIEHHBIMM BOJOXPAaHWIMIIAMU M HCIoJb3yercs nodutd Ha 100% (cTox B oOkeaH
causuics ¢ 23 po 0,15 xv?/rox). CornacHo AOTOBOPY MEXKIY HCHONB3YIOIMIMMH €€ BOJbI
mratamu CIHA wu Mekcukn, OacceiH pasznesnieH Ha [Ba BOJOPECYpCHBIX pailoHa:
Bepxnekonopanckuit 1 HibkHekonopaackuii, KaKaoMy IpeocTaBieHo MmpaBo Ha 9,2 km*/rog,
a Mekcuka moiydaeT TapaHTUPOBAHHBIM cTOK B pa3zmepe 1,85 km*/ron («MwupoBoit BOIHBIN
Oanauc...», 1974; «Oporenue u ocyiiesue...», 1974).

Jns nognepxanus kauecTsa Bojbl B peke Konopano Ha p Tpebyemom ypoBHe B I. FOMma
(ruTaT Apu30HA) CTPOUTCS ONPECHUTENBHBIN 3aBOJI TPOU3BOUTENBHOCTBIO 378 ThIC. M*/CYT,
KOTOpBI OyAeT exkerogHo oOpabareiBaTh MocTynaroniue u3 goiauHsl Benton-Moxase 177
MJTH. M?> JIpEHaKHBIX BOJA cOJieHOCThIO 3,1—3.,6 r/m m 124 ™MiH. M® ONpPECHEHHON BOJBI
coieHocteio 0,22 /1 cnuBaTh B PEKy HIDKE IUIOTHHBI Mopenoc-Jlam, moaaepkuBas
MUHEpaIM3alHI0 PEYHON BOJBI B OOYCIIOBJICHHBIX Tpenenax. KoHIeHTpupoBaHHBIA paccol
BHayajle mpejrojaraiochk copacsiBath B mycTelHIO HOma, B mpyja-ucnapuresb, a TO3kKe



NPUHATO pEHIEHHE O CTPOUTENhCTBE KaHala, KOTOPHIM OyAeT OTBOAWMTH paccoil Ha
TeppuTopuio Mekcuky, B cosjoHuakun Canra-Knapa.

B Hacrosimee Bpemsi pazpalaThIBaeTCs NMpOrpaMMa PEryIMpOBaHUS KauyecTBa BOJBI BO
BceM Oacceiine Kosopamo, BKIIOYANOMAs W CIIOCOO ONMPECHEHUS 3arps3HEHHBIX BOJI B €€
MIPUTOKAX METOJOM HOHHOTO oOMeHa (Stamm, Bessler, 1977).

OxpaHa OKpYXalolIeil CpeJl — ATO MPEXKIC BCETO cColMaabHas mpoldiieMa, KOoTopas B
CTpaHax KaluTaJIu3Ma M COIHAIN3Ma pelIaeTcs Mo-pasHoMy. Ho KOHKpeTHBIE MEpOTpHUsITHS,
B YAaCTHOCTH BOJIOOXPaHHBIE, HE MOTYT OBITh OCYIIECTBICHBI A0 TeX IOp, IOKa HE
pa3paboTaHbl COBEPIICHHBIE METOJIbI O€30TXOJHON TEXHOJOTHH ONPECHEHHUS BOJABI JINOO
s dexTuBHBIE CHOCOOBI NEPepabOTKU WM JUKBHIALUUU KOHIIEHTPUPOBAHHBIX PACCOJIOB,
cOpaceIBacMBIX ¢ OTpecHUTEeNe. Bemp r00as ONpecHUTENbHAS YCTAaHOBKA HM3BJICKACT W3
COJICHOM BOJBI TOJILKO MPECHYIO, OCTaBIsAd IPEKHEE KOJIMUECTBO COJEH B OTXOISMIMX
paccoiiax, yBEIMYMBAas WX KOHIECHTpamuio. [looTomMy Kak Maybli, Tak © OOJBIION
OTIPECHUTENIh OYyAyT HAaHOCHUTH YPOH OKpYIXKarollled cpeje, pas3indyasich TOJBKO MacHITaboM
MIPOU3BOJUMOTO 3arpsi3HEHUs. TEXHONOTHs ONPECHEHHS BOJbI B TOM CIIy4ae COBEPIICHHA,
€clM OHa yAauHO U 3((HEeKTUBHO pa3pelaeT o0e cBsi3aHHble MeXAy co00M YyacTH: COOCTBEHHO
OTPECHUTENLHYI0 U TPUPOTOOXPAHUTENBHYIO, B KOTOPOH OTXOMAIIME C OIPECHUTENS
paccoiibl OYAyT YTHIN3HPOBATHCS WITH HEHTPATN30BaThCA.

[Tpobnema HeHTpanu3allu PaccoyoB C OMPECHUTENbHBIX ycTaHOBOK (OVY) aHanormyHa
CTOAIICH Tepe]] MPOMBIIIIICHHOCTBIO TPOOJIEMOM OYHCTKH, 00C3BPEKUBAHUS M JIMKBUIAIINN
KMJIKAX M TBEpPAbIX OTX0J0B. HekoTopble U3 pa3pabdOTaHHBIX METOJOB MOTYT OBITh
MCIIONB30BaHbl M Ul HEWTpanu3alMu paccojioB. B Hactosmiee BpeMs NPEAsIOKEHO
HECKOJIbKO TEXHMYECKHMX pELICHUM IepepaboTKH, JUKBHUJALMU M YJaJIeHUs PaccoyioB C
OTIPECHUTENIBHBIX YCTaHOBOK, KOTOpbIE u3ydarorcst U onpoodsiatotcsi B CCCP u 3a py6exom.
KopoTko OCTaHOBHMMCSI Ha OCHOBHBIX CIIOCOOaxX, HE BJIABasChb B JCTAIM U TEXHHUYCCKHE
MOAPOOHOCTH.

1. Xumnueckas nepepaboTka paccosia, KOraa IOIy4aeTcsl MOJIe3HAss XUMIIPOLYKIHS U
obecrnieunBaetcs YPPEKTUBHAS 3alTUTa IPUPOIBI OT 3arpsiI3HEHUSA. DTOT CIIOCOO MOXKET OBITh
npumMeHeH Ha MOIIHBIX OV u cBepxmouHbix ABOC. Xumuueckas nepepadboTka paccosioB
y>K€ IpaKkTUKyeTcs B SMOHMH, I/ie U3 MOPCKOM BOJIbI MOJYyYalOT IIOBAPEHHYIO COJIb U JAPYTHe
LIEHHbIE XUMMYECKHEe NpoaykTel. Ha cnenmanbHO CKOHCTPYHPOBAHHBIX ONPECHUTENSAX
HaMeyaeTcs MoIydaTh 40 5 MIIH. T IOBAPEHHOM COJIX B TOJ.

2. I'myOOKOBOHEI BBHIMYCK paccona B Mope (MO0 B TIOBEPXHOCTHBIC BOJOEMEI),
npuMeHrnM Ha OV, pacmoyioKEHHBIX Ha MOOEpekbe WIM BOJIU3U OT MOps, I/Ie MMEIOTCS
OJaronpusATHBIC TYOUHBI U1 BBIMYCKa, a COOPY)KEHHUE 3aBOjIa [T TIepepaboTKU paccodia o
SKOHOMHMYECKUM COOOpaKEHUSIM HElleIeco00pasHo.

3. Tepmuueckoe 00€3BpEKMBAaHUE WM YNAapUBaHUE paccoia A0 CyXHX Coliel yxe
IIPUMEHSETCS B IPOMBIIIIEHHOCTH JIJIs1 00pabOTKH MPOMCTOKOB.

ITo onHoM cxemMe npoMcTOKM BHawaine ymnapupaworcs (B 20—30 pa3) B BbIIapHBIX
YCTAHOBKAX, 3aT€M KOHIICHTPUPYIOTCS [0 BBINAJCHUA IIOBAPEHHOM COJIM B BaKyyM-
KPUCTAJUIM3aTOpax WM KPUCTAUIM3AaTOpax C IMOTrpyKeHHbIMH ropenkaMmu. [locie HuxX
XBOCTOBBIE PACCOJIBl HANpaBJIAIOTCA B II€YM C KHUIIIMM CIOEM, /1€ OCTaTOYHBIE COJIH
BBICYLIMBAIOTCS Jocyxa. [loBapeHHasl COJb MCIOJB3YETCS KaK TOBAapHas MPOLYKUMsS, a HE
HaxojsIue cObITa OCTAaTOYHBbIE COJM 3aTapUBAIOTCS B TOJMATHIICHOBBIE MEIIKH U
CKJIQJIUPYIOTCS B BBIpaOOTaHHBIX IIAXTax.



B cBoell 3aKIF0UNTENIBHON YaCTH 3Ta CXeMa MOXKET MCIIOJIb30BaThCs Il YIapUBaHUS U
JUKBUAaLMKU paccoio ¢ OV, kak 370 nokasanu B ceoeil padote I'. I'. XKabun, A. A. I'osept u
C.b. MwioBano  («OmpecHerne U 00ecCOJIMBAaHUE...», 1976),  Tepmuueckoe
00e3BpeKUBaHNE TPOMCTOKOB TpeOyeT GONBIIOro KOJINYECTBA TEIJIOBOM SHEPIUH, U TIO3TOMY
OHO 00XOmUTCA MOBOJBHO Aoporo. XOTS yIapuBaHWE PacCoNOB W 3aXOPOHCHHE
HEKOHJUIIMOHHBIX COJIEH SIBIISETCS HAJECKHBIM U PaIMKaIbHBIM CIIOCOOOM, HO M3-3a OOJIBIINX
3aTpaT OH MOXKET NMPUMEHSTHCS TOJBKO B I'yCTO3aCEJICHHbBIX NMPOMBILIUICHHBIX pailOHaX, IIe
TpeOyroTCsl BBICOKOI((HEKTUBHBIE IPUPOAOOXPAHHBIE MEPOIIPHATHUS.

4. OTBOA B MYyCTHIHIO — HauOoJiee MPOCTOM U caMblil JAEMIEBBI CHOCcO0 ylaneHus
paccomna. Ecitu OY HeOoNbIIoN MPOU3BOAUTEIIFHOCTH HAXOIUTCS B ITyCTBIHHOW MECTHOCTH,
I7ie UMEIOTCS OpPOCOBBIE 3€MJIM C €CTECTBEHHBIMU MOHMKEHHUSIMH U BIAIUHAMH, TO Paccoll
MOKHO HAmpaBisaTh B HHUX. KOHEYHO, HEKOHTPOIUPYEMBIH cOpPOC MPOMCTOKOB HE
obOecrieurBaeT 3alllUThl MPUPOJLI OT 3arpsA3HEHHs, MO3ITOMY O0JacTh €ro NPUMEHEHUS
OTPAaHUYUBAETCA.

5. Copoc B mpyjabl-ucniaputesin — 0OoJiee HaAeXHbIA crocol ynaneHus: paccoia. OH
MPUMEHUM B YCIOBUSX IIyCTBIHM WM IOKHBIX PallOHOB, TJ€ CyMMapHO€ HCIapeHue
npesbimaer S00—1000 mm/ron. Korga OV pa3meriaercs BOIH3U HACEICHHBIX MyHKTOB WX
CCIBCKOXO3SUCTBEHHBIX ~ YIOOWH, MNPEANMOYTHTEICH J3TOT cmocob. Jlinsg  3amaHHOR
npousBoauTenbHOCTH OV BbIOMpaeTcss Takas IUIOmIadb M IoyOuMHAa mpyna, 4rtoObl €ro
3aMOJIHECHHS PACCOJIOM XBAaTHJIO €CJIM HE Ha BECh CPOK CIYXKOBI, TO XOTS OBl HA JHOCTATOYHO
JUINTENBHBIN cpok sKcrutyarauuu (10 get u 6osee). Bo nzbexanue ¢punbTpanuu paccoaa JHO
n Oopra mpyjaa JODKHBI MMETh THUAPOM30JALMI0 (OMTYMHYIO WM TJIMHSHYIO OOMasKy,
YKJIaJKy MOJUITHICHOBOM IJIEHKU U T. I.). Ilocne 3amoiHeHus coisiMu MpyJl 3aChINaeTcs
3emieil u mpukarbiBaercsa. Takoil crnoco0 mpumensercss B CCCP Ha HEKOTOPBIX IOXKHBIX
3aBomax u TOC.

6. 3akayky paccoJjia B MOITIOLIAIOIINE CKBAKUHBI MOXKHO IPUMEHATh BOJIU3U rOpOJIOB U
HACENICHHBIX TYHKTOB, TJ€ CBOOONHBIX 3€MeNb Ui NPYyAOB HET, a OJaronpusTHbIC
TUAPOreoJIOrMYECKUE YCJIOBUSL MMEIOTCS. YCJIOBHS 3aKaukKd paccoja M OrpaHUYeHUs
NPUMEHUMOCTH 3TOTO CIIOCO0a TaKUe K€, YTO U B CIYYasiX MOA3EMHOTO 3aXOPOHEHUS KUIKUX
OTXOJIOB JIpyrMX MNpou3BoAcTB. OJHAKO TNpU 3aKauke KOHIEHTPUPOBAHHBIX PacCOJIOB
BO3HUKAIOT HESICHBIE BOIIPOCHI THAPOTE€0IOrMUECKOT0, TEXHOJIOTMUECKOT0 U SKOHOMHUYECKOT O
Xapakrepa.

HekoTtopeie U3 YIIOMSIHYTBIX CIIOCOOOB HEHTpAIM3aIUN PACCOIIOB YIKE TIPUMEHSIOTCS Ha
TIPaKTUKE, APYTHE IMPOXOIAT OMBITHYIO M TPOU3BOACTBEHHYIO mpoBepky. [loka emie Her
npogepeHHbe TCXHUYCCKNX pemer—mﬁ, YCTKNX WU OJHO3HAYHBIX pGKOMGH}IaHHﬁ 110 Bb16()py
TOTO WJIM WHOTO croco0a Ajisi KOHKPETHhIX ycioBui. HeoOXxoaumpl AanbHeIIne Hay4yHbIE
HCCJICAOBAHHUSA B 5TOM HaHpaBHCHI/II/I, p33pa6OTKI/I HpI/IHHI/IHI/IaHLHO HOBBIX H COBﬁpIHeHHbIX
METOZIOB OINPECHCHUS BOJBI M NEPEepadOTKH PacCOIOB, MPEICTABIIONIMX COOO0HM 00paselr
Oyay1ieit 0e30TX0AHON TEXHOJIOTUH OIIPECHEHHUS BOJIBI.

Poab n NEPCNECKTHBLI ONIPCCHCHUA BOAbI

OrnpecHeHue COoNeHbIX BOJ OTHOCHUTEIBHO MOJIOJAst OTpacib TeXHUKHU. B Hayane XX B.
OINPECHUTCIIN OBLIIM DK30THYECKOH PEAKOCTEO W TIPUMCHSJIIUCH B HeOOJIBIIOM YHCIE JJI
BOJOCHA0XKEHUsA 0CO00 OTBETCTBEHHBIX NOTpeOUTeraedl B OTAEABHBIX TOYKAX IyCTHIHH.
B cepenuHe Beka OMpecHEHHE VYK€ MPAKTHKOBAIOCH B IPOMBINUICHHBIX MacmTabax B
HEKOTOPBIX padoHax apumHod 3oHbl Mupa (Kacmumiickoe wope, Ilepcuackuii 3anus,



Kapubckoe mope u T.1.). Bo BrOopoii monoBuHe XX B. ONpECHEHHE MOJYYWIO IIHPOKOE
pacpoCTpaHEHUE U CTaJI0 3ayPsIHBIM SIBICHUEM BO MHOTHX pailoHax Mupa.

Jlo HemaBHET0 BpPEMEHHM TOCIOJACTBOBAJIO MHEHHE, YTO TI0 SKOHOMHUYECKHM
COO0OpaXEeHHUSIM OTPECHEHHE BOJIbI B OOJBIINX MaclITabax HE MOKET HAaWTH MPUMEHEHUS IS
BOJIOCHAOKEHHUSI HACEJICHUS W TPOMBINUICHHBIX IICHTPOB B MYCTHIHE, HE TOBOPS YK O
BOZI0OOECTICUCHUH MeNbIX TrocyaapctB («byayimee apumnbix 3emenb», 1958; Vair, 1973).
OpnHako nporpecc TeXHOJIOTHH ONPECHEHHS BOJbI U MUPOBOH OIBIT YTBEPKIal0T 00paTHOE, U
ONPpECHEHUE TOJy4yaeT Bce Ooyiee IMIMPOKOE TMNPUMEHEHHE HE TOJBKO JUIs  LeNel
BOJIOCHA0KEHUS, HO U MOyUEHUs JOTOHUTENBHBIX BOIHBIX PECYPCOB U 0OecTieueHus! BOI0OM
BCEX OTpaciiel HapoJHOro Xo03sicTBa obnacTeil win rocyaapcts B neiaom (UYypun, Kisuko,
1965; Abdul-Fattah et al, 1978; Ahmad Adsani, 1973; «A planning...», 1970).

C navana 60-x romoB pa3BepHYJIOCh MHTEHCHBHOE CTPOHUTEIHCTBO OIPECHHUTENCH, U
YHUCIIO WX YJBauMBajIOCh Kaxjple mATh JieT (Tabdin. 18). Ho ocobenHo Bo3poc temm ux
CTPOUTENHLCTBA B Hamu JHU. Hampumep, Toipko 3a mociennue asa roga (1975—1976 rr.)
CyMMapHasi MOILIIHOCTb ONPECHUTENIEH IOYTH Y BOUJIACH.

Taonuma 18

Poct B Mupe cyMMapHOii MOLITHOCTH ONIPECHUTEJIeil MPOU3BOAUTEIHLHOCTHI) CBBIIIE
100 m*/cyT

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

Ha nagano roga 1960 r.[1965 1.{1970 .| 1975T. | 1977 1.

CyMMapHast IpoU3BOIUTENBHOCTD,

240 | 430 | 925 | 1988 | 3 708
TBIC. M*/CYT

Tenepsr ompecHUTENH O0OECIIEYMBAIOT BOJOW HE TOJIBKO HACENICHHBIE ITyHKTHI, TOPOA,
3aBOJIbI MJIM NPOMBIIUICHHBIE HEHTPHI, HO Y)K€ HAYMHAIOT UIPaTh 3aMETHYIO POJIb B BOJHOM
OamaHce  HEKOTOpPBIX  cTpaH. OmnpecHeHHe  CTAaHOBHTCA  CPEACTBOM  MOJIYYCHHUS
JIOTIOJIHUTENBHBIX BOAHBIX PECYPCOB B 3aCyLUIMBBIX M IIyCTBIHHBIX pallOHaX MHpa,
UCTIBITBIBAIOIINX OCTPBINA AS(PUIIUT NPECHBIX BO/I.

UroObl ompenensiTh MECTO M BO3MOXHYIO pOJIb OINPECHEHHMsT B IOIYYEHHUH
JIOTIOJIHATENBHBIX BOJHBIX PECYPCOB, CIEAYET COIIOCTABUTH €r0 YKOHOMUYECKUE TOKA3ATENIN
C TOKAa3aTeJSIMU IPYTHX CIIOCOOOB.

B Tab6i. 19 npuBeneHsl OTCUSCTBEHHBIC JAHHBIC IS BCEX YIIOMUHABIIMXCS B TJaBe 3
CIIOCOOOB  TOJYYCHHS  JOMOJHUTEIBHBIX  BOJHBIX  PECypcoB (32  HCKIIIOUYCHUEM
TPAHCIIOPTUPOBKH aiicOeproB), 3aMMCTBOBAHHBIE M3 JIMTEPATYPHBIX UCTOUYHUKOB («Boma kak
dakrop...», 1973; Boponaes, 1979; Konomun, 1973; JIsBoBuu M. U., 1977; [Ipokxodnes,
1977) u B34THIC BBIIIE U3 TAOI. 5.

Taonuma 19

JKOHOMHMYECKHE MOKA3aTeU MoayYeHus 1 KM? 10MO0JIHUTEJIbHbIX BOAHBIX PECYPCOB B
CCCp

CCCP, muH. py0.
CriocoObl MOTy4eHUsT BOAHBIX PECYPCOB

Kanuransusie |[IpuBenennsie




3aTpaThl 3aTpatsl

3aperyaMpoBaHUE PEYHOI0 CTOKA BOJOXPaHWIUIIIAMU 45 6

OuuCcTKAa CTOYHBIX BOJI 50—75 11—20

[Tepenaua Boabl KaHAIAMH U3 JPYTUX PaiOHOB

Ha paccrosaue 160—200 km 150—225 | 30—40

MexbacceitHOBOE IepepacipeiesieHe PEYHOT0 CTOKA 400—600 | 75—110
PexoHCTpyKIMs OPOCUTENBHBIX CUCTEM 700—900 | 75—90
[lepenaya Boabl BOAOIIPOBOAAMH ITPOU3BOIUTEIILHOCTHIO
1 400 280
100 teICc. M*/cyT Ha paccTtosinue 6oee 1000 km
OrnpecHeHre COJIOHOBATHIX BOJT
a) OnpecHuTenu Ha OOBIYHOM TOILIUBE MOIIHOCTBHIO
100 teIC. M*/CYT
JucTumsius 388 378
DIJIEKTPOANAIIN3 425 213
OOpatHbIif ocMOC — —
0) ATOMHBIE BOJIO3JIEKTPOCTAHIIUH IPOU3BOAUTEIBHOCTHIO
487 206
oko1o 600 Teic. M*/CyT
Bce 3aTpaThl Ha CTAHIUIO B 1IEJIOM 2730 206

N3 aHanu3a AaHHBIX CBOAHOM TaOIHIIBI MOKHO BHJAETH, YTO CaMbI€ JICIIEBBIE CIIOCOOBI
HOJY4YEeHUs JOMOJIHUTENBHBIX BOIHBIX pecypcoB — Ooisiee 3(p(HEeKTUBHOE HCIIOJIb30BaHHE
MECTHBIX UCTOYHUKOB (IIyTEM CTPOUTENILCTBA TNIOTUH U BOJOXPAHWIMII) U OYUCTKA CTOYHBIX
BOJ (KamuTaibHbIE 3aTpathl 45 u 50—75 muH. py6/km?). Heckombko goposke mepemada BOIbI
U3 JpyTux pailoHoB kaHamamu (kKam3atpartel 150—225 muH. py6/xm?). bonee moporoit myTh
HOJIy4eHHs BOJHBIX PECYpCOB COCTOMT B MEXKOACCEHHOBOM IeEpepacrpesieieHUH PEeYHOro
CTOKa U PEKOHCTPYKLMHM OpocuTenbHbIX cerei (kamsarparsl 400—600 u 700—900 muin.
pyo6/Km?).

W3 ananuza mokaszarenedt Tabn. 19 crnemyer, 4yTo OMpEeCHEHHWE BOJBI HA OOBIYHOM
TOIJIMBE IO KAIHUTAJOBJIOXKEHUSAM COMOCTaBUMO C MekOacceifHOBOH mepeOpoCcKol pedHoro
CTOKAa U JIEIIEBIIC PEKOHCTPYKIIMH OPOCUTENIBHBIX CUCTEM, HO TI0 IIPUBEICHHBIM 3aTpaTaM OHO
MIPEBOCXOTUT 3TU CIIOCOOBI B JIBa-Tpu paza. OmpecHeHne BOABI Ha aTOMHOW SHEPTUU WMeEeT
MIOYTH T€ K€ [M0KA3aTeIu, YTO U Ha 0ObIYHOM ToluluBe. KanuTanbHble 3aTpaThl Ha Hepegady
BOJBI BOJOMPOBOAOM cambie Bbicokue (1,4 wupa. pyO/km®), OHU TPEBOCXOIAT
KalMUTAJIOBIIOKEHUSI B MekOacceiHOBOe mepepacrpesenenne B 2,3—3,5 U B ONpecHEHUE B
3,3—3,6 pa3a. [IpuBeneHHbIe 3aTpaThl HA BOJOIPOBOJHYIO Mepenady BoAbl Beile B 1,3 pasa,
YeM Ha ONpecHeHue, U B 2,5—3,7 paza MpeBOCXOAAT 3aTpaThl NPH MeKOACCEHHOBOM
nepedpocke pedHoro croka. CrenoBaTreabHO, ONPECHEHUE COJIEHBIX BOJ Ha MECTE JCIIEBIIE
nepesayr MPEecHOM BOABI HM3Aalieka TPyOONpPOBOJOM, W JJsi BOJOCHAOKEHHS OE3BOJIHOMN
MECTHOCTH OTPECHEHHE BO MHOTHX CITydasiX MOXET ObITh IKOHOMHYECKHU BBITOJIHBIM U YKE
HaxouT npaktudeckoe npumeHenue (Kononuu, 1973; JleitzepoBuy, 1968; Uypun, Knsuko,
1965; Spiegler, 1966; Sporn, 1966).



ITpuponHas Boa U3 €CTECTBEHHBIX UCTOYHUKOB BO MHOTMX CIIydasX OCTAETCA JELIEBIIE
ONPECHEHHOM, M OHA ellle JI0Iroe Bpems OyJeT CIyUTh OCHOBOW BOojOCHaOXeHus. OgHaKo
IPUBEIECHHBIE BbIIIE HUQPHI TOBOPSIT O TOM, YTO OINPECHEHUE MOXKET OBbITh CPEICTBOM
pelIeHUsT He TOJBKO JIOKAIbHBIX 3a7jad BOJOCHAOKEHUsS, HO U BO3MOXKHBIM HCTOUYHUKOM
IIOJIyYEHUSI  JONOJHUTEIBHBIX BOJIHBIX pPECYpCOB M  OJHOBPEMEHHO IPUEMIIEMBIM
TEXHUYECKUM PEUICHHEM MPOOJIEMbI OXPaHbI TPUPO/IBI OT 3arPS3HEHHUS.

OnpecHeHne MprOOpPETaeT 3aMETHYIO POJIb HE TOJIBKO B TAKMX OE3BOJIHBIX CTpaHax, Kak
KysgeiiT wnu CaynoBckasi ApaBusi, TJI€ OHO 3aHsUIO 10A00aro1Iee MECTO B BOJJOOOECTICYEHUH U
BOJIOXO35IICTBEHHOM CTPOMUTEILCTBE, HO U B Takoil crpaHe, kak CIIA, xoTtopele B CBOMX
IUIaHaX Ha Oyjyliee yYuTHIBalOT BO3MOXKHOE MECTO ONPECHEHHUSI B BOIHOM OajlaHCe CTPAHBI.
B sToM mrane mHTEpECHO OyIeT 3/1€Ch OCTAHOBUTHCS HA TEXHUKO-9KOHOMUYECKOM ITPOTHO3E,
BoInosiHeHHOM B CIIIA 1o oreHke MacmTaboB MPUMEHEHUS! OTIPECHEHHON BOJBI B CTpaHe, 10
2020 r. («A planning...», 1972).

Pecypcet peunoro croka B CIIHA paBusl 1645 km*/rog. K 2020r. oOmee
BOJIONOTpeOIeHNe, MO OIeHKaM, aocTuraer 3260 km3/ron, a 3a0op CBeXel BOIBI W3
nctouHukoB — 1136 kxm?*/ron. Kazanock Obl, BOAHBIE pecypchl TOJDKHBI YJIOBIETBOPHUTH
noTpeObHOCTH cTpaHbl. OIHAKO U3 HAACKHBIX UCTOYHHKOB (C 95%-HOI 00€Cred4eHHOCTHIO)
noctymaer Jmmb 907 kM?>/ToA, T.€. B OTACIbHBIE TOABl BO3MOXEH ACHHUIIUT BOIBI 0
279 xkm*/ron.

Hnst moxpeiTusi oOpasyromerocsi AeduidTa B TPOTrHO3E OBUIM PAaCCMOTPEHBI BCE
YIOMUHABIIHUECS BBIIIE CIOCOOBI MOMYYEHHs JOMOJHUTEIBHBIX BOAHBIX PECYpPCcOB (KpoMme
TPAHCIIOPTUPOBKH aiicOeproB), B TOM uucie u onpecHeHue. CocTaBieHHas MaTeMaTudecKas
Mo/IeJIb TI03BoJIMIa Ha DBM npocunTaTh MHOKECTBO BapUaHTOB IPUMEHEHUS ONPECHUTEIIEH,
YUUTHIBAIOIIUX PA3JIMYHbIE TEXHUYECKUE, HKOHOMUYECKHE W KOHBIOHKTYPHBIE YCIOBUS
(pa3nuuHBIl CPOK CIY>KOBI MeMOpaH, YICHICBICHHE W yAopokaHue TorumBa a0 +40%,
ypoBenb uHsHH 10 10% u 1. 1.). B Tabn. 20 npencraBieHbl CBOJHBIE UTOTOBBIC JaHHBIC
U3 MPOTrHO3a Jjist 0a30BOT0 BapHUaHTa,

Taonuma 20

Pouib onpecHennoii Boabl B CIIIA B 0011e#i noTpe0HOCTH MOJIy4YeHHUsI AOTOJHUTEIbHbBIX
BO/IHBIX PeCypPCOB Ha NPOrHO3UpYeMble YDOBHH

(«A planning...», 1972)

[TapameTtpsl 1980 r. 2000 r. 2020 .

O6ma;1 HOTpe6HOCTL B JOMIOJIHUTCJIIBHOM YCHJICHUN BOJAHBIX HCTOYHUKOB,

MJTH. M?/CyT 19,79 124,94 260,94

KM3/TOJT 7,18 453 94,7

B tom 4uncne OIIPCCHCHUC BOJHI,

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

MJIH. JOJII. 2347 34 791 146 991




MJITH. JOJUL/KM> 326,9 768,0 15522

B ToMm uncne B OIMPECHUTCIIbHBIC YCTAaHOBKH,

MJIH. TOJIJI. 96 926 5 498
MJIH. JOJUL/KM> 213,2 262,3 513,8

I[OJ'IH OIMPECHCHHA BOALI B IIOJYYCHUHN JOIMOJIHUTCIIBHBIX PECYPCOB,

%o 6,3 6,7 7,5

B MupoBoM BojonoTpebIeHUN 1011 ONpPECHEHHOM BOJABI IOKA €Ie OuYeHb Maja,
HECMOTpPsI Ha BBICOKMH TEMII CTPOMTENILCTBA OINPECHUTENEH M POocT MX MouHocred. Ho,
YUUTBIBAsl TEHJEHIMIO Pa3BUTHS TEXHUKH ONPECHEHMS U PACTYLIYIO OCTPOTY MpOOJIEMBI
OXpaHbl BOJHOHM Cpebl, HAJ0 IMoJaraTh, YTO CO BPEMEHEM JOJIsl ONPECHEHHOW BOABI OyeT
BO3pacTarh.

Boanble pecypchl Kaxaol reorpaduueckoit 00JacTH BIOJMHE OIpENeTeHHBI, H
JTaNBHEUITNE BO3PACTAOININE MOTPEOHOCTH B BOJAEC MOXHO OYIET YIOBIETBOPUTH TOJIBKO 32
CYET OYHMCTKM W TOBTOPHOI'O MCIIOJIb30BaHUSA CTOYHBIX BOJI U OINPECHEHUS MOPCKUX U
MUHEPATU30BaHHBIX KOHTHHEHTAIbHBIX. B03MOXHO, yke B caMoM Ommkaiiiiem Oymayiem
METOJIbl OYUCTKM U OINPECHEHUsS BOJbl 3alMyT Ba)KHEWILIEE MECTO B XO3SIMCTBEHHOM
CTPOUTENBCTBE MHOTHX CTPAH.
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