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IIpenuciosue

B 310Xy Hay4YHO-TE€XHMYECKON PpEBOJIOLUMS NYCTbIHA CTAIM OOBEKTOM WHTEHCUBHOIO
CEJIbCKOXO3SIUCTBEHHOTO0 M MPOMBILUIEHHOrO pa3BuTus. (OCBOEHME MyCTbIHb [axKe Ha
COBPEMEHHOM 3Talle HAay4YHO-TEXHWYECKOTO Nporpecca — 3ajada CcJIoXKHass M Bce OoJiee
oTBeTCTBEHHasi. C OIHOW CTOPOHBbI, OHAa TPeOyeT MOBBILIEHHbIX PACXOJOB, NPUMEHEHUS
0COOBIX METOJOB M TEXHUYECKUX CPEACTB, C IPyrOfl — TECHO CBS3aHa C BOIMPOCAMU OXPAaHbI
OKpYyXKarolllel  Cpefbl, PaUUOHAILHOIO 3€MJICNOJIb30BAHUSA, C HAy4YHbIM IIPOTHO30M
HEKEJATEJIbHBIX TOCJIEACTBA BMEIIATEIBLCTBA YEJIOBEKA B CIIOXMBLIEECS B NPUPOAE
PaBHOBECHE, C BONPOCAMM YJIYUYLIEHUS 9KOJIOTMYECKON OOCTAHOBKM.

3a ropgbl CoBeTCKOW BJacTM OOraTcTBa MYCTbIHM IOCTAaBJEHbI HAa CIy>KO0y Hapoja.
[lnaHoBoe pa3BUTHE NPOMBILIJIEHHOCTH M CEJIbCKOTO XO3SICTBA B YCJIOBUSIX Pa3BUTOIO
couuaau3Ma IMO3BOJIMJIO MPEBPATUTh HEKOrja Oe3>KU3HEHHbIE PallOHbl B IUIOIOPOJHbIE,
NOCTPOUTH KPYIHbIE OJIAarOyCTPOEHHbIE TOpojia M MPOMBIIUIEHHbIE UEHTPhI, CBSI3aTb UX
TPAHCTIOPTHBIMU APTEPUSIMU, COOPYAUTh HA PeKax MNYCTbIHb IJIOTUHbLI W BOJOXPAHUJIMILA,
NPOBECTH OT HUX MOIHbIE KaHAJIbl, 00€CIIEUMBAIOIIME OPOLIEHUE U OOBOJJHEHME .

Bonbliiass 4acTh TeppuTOpMM MYCTHIHL HMCHOJIB3YETCsS KaK €CTECTBEHHOE MNacTOuIIe,
NO3BOJISIIONIEe pa3BMBaATh HambOoJiee IOXOHBbIE OTPACIM YKWBOTHOBOJCTBA — OBLIEBOJICTBO 1
BepOsrooBocTBO. Ha nactouinax Cpepneit A3uu n Kazaxcrana copgepskurcs 1o S0 MJTH. oBely
1 BCE TOT0JIOBbE BepOJIOIOB. 30HbI MyCTHIHB 1 MOJYMYCTHIHL B 00IIIECO03HOM TPOM3BOJICTBE
CeNIbCKOXO03sICTBeHHON npoaykuun faroT 100% xsonka-ceipua U KeHada, BeCb KapakyJib
(55% wmupoBoro nmpousBojAcTBa), 77% 1enka-cbipua, 33% Oapanunbl, 16% wmepctu, 17%
PacTUTEILHOTO Macila, MHOTO (DPYKTOB, BUHOTPaja M 6aX4eBbIX KYJIbTYP.

Eme cpaBautenbHo HepmaBHO NycThiHM CoBeTckoro Coro3a pacCMaTpUBAIACH TOJBKO C
TOYKM 3PEHUsS] UHTEPECOB CEJILCKOT0 X035iCTBA. B Haille BpeMsi 60bllIoe pa3BUTHE MOTYYMIIa
rOpHOJIOObIBaKOIIAsl MPOMbIILIEHHOCTh. U ceroiust 3aeck nooObiBatoT 30% npupogHOro rasa,
12% yrasi, 3HaunUTENIbHOE KOJIMUECTBO Cepbl, Cynb(ara HaTpus, ochopuTos, iofa, 6poma,
KAJIMNHOW U MOBAPEHHON COJIM U MHOTUE JPYTHME MOJIE3HbIE NCKONAEMBIE,

KuzHb 1 XO3SMCTBEHHAs! JIESITEJIbHOCTh YEJOBEKAa B MYCThIHE HEMbICIMMa O€3 BOJbI.
Hepapom rnacutr BocTouHasi mocnoBuua: «['ie KoHuYaeTcss Bojia, TaM KOHYAETCS 3eMIIS».
K coxanenuto, reorpacust pa3MellieHrs MaXOTHONPUTO/IHbIX 3€MeJIb U MOJIE3HbIX UCKOMAEMbIX
HE COBMAJIAET C reorpadueii BOAHbIX pecypcoB. YenoBeKy NPUXOAUTCS yaydllaTh TPUPOJIHYIO
KapTy U MOJABOJUTL BOAY TY/ia, IJIe OHA HEOOXOouMa.

BopocHaOxeHne HaceneHusi, NPOMBILIEHHOCTH, MNacTOMIIHOTO >KWBOTHOBOACTBA U
NAJIbHENIee pa3BUTHE OopoliaeMoro 3emiefenust B myctbiHsix CpepHeil A3zum um Kazaxcrana
TpeOYIOT peLIeHUus] BOJAHOM NpoOJeMbl. Y3Ke MNocTpoeHbl KapakyMCKuii KaHal WM.
B. . Jlenmna mnpotskenHocteio Oosnee 1000 km, Amy-Byxapckwii, KapumHckuii u fp.
OcBoeHbl MOjI OPOLLIEHUE TaKWe LENUHHbIE MaccuBbl, Kak ['onogHas u KapumHckasi crenu.
Ceituac u3 28 MJIH.Ta, MPUrOJHLIX TMOJi OPOIIAEMOE 3eMJIE/IeINe, OCBOEHO OKOJIO 7 MIIH.
B Hepanekom OyayiueM MJoiajs OpolliaeMbIX 3eMedib OyjieT noBefieHa 1o 11—12 muH. ra.

XXVI cwe3n KIICC nocraBui 3agavy: «JloOUTBCS BCECTOPOHHETO TMOBBILIEHMS
3(ppeKTUBHOCTU UCTIOIB30BAHUS OPOIIAEMBIX U OCYIIEHHbIX 3eMefib. [I0BbICUTH TEXHUYEeCKUI
YPOBEHb U KaueCTBO BOJIOXO3SIICTBEHHOTO CTPOUTEILCTBA, OOECHEeUUTh KOMIUIEKCHOE
npoBefieHue paboT MO MENIMOpalyu 3eMellb U UX CeJbCKOXO3SCTBEHHOMY OCBOEHUIO,



OCYIIECTBATH MEPHI MO PAMOHAIIBHOMY PACXOJIOBAHUIO BOJIBI I HYK/I CEJIBCKOTO XO341CTBA,
YJAYUYLIEHUIO MEJMOPATUBHOIO COCTOSIHAS OPOIIAEMbIX M OCYIIEHHBIX 3€MeEllb, MNOJHSTH
OTBETCTBEHHOCTh 3a UX BbIObITHE U3 000poTa. OnepexxarolyMu TeEMIIaMU BECTH PabOThI 10
PEKOHCTPYKIMHA  CYWIECTBYIOIIMX  MEJMOPATUBHBIX  CUCTEM W YJIYYIICHUIO WX
BOJI000ECNIEYEHHOCTH ,, IMKBU/JALMN 3ACOJIEHHOCTU M MOBBILIEHHON KUCJIOTHOCTH MOYB» .

Kak u3BecTHO, B Halllell cTpaHe 0OCYKIat0TCs MPOEKThl MEPEeOPOCKU HA OT YACTU CTOKA
CUOUPCKUX PEeK C MOMOUIbI0 TpaHAMo3HOro KaHana. Eciam 310 OyeT oCyliecTBIEHO, TO
BO3MOXHO TpeoOpa3oBaHue MPUPOAbl OTPOMHON TEPPUTOPUM, CO3[AHME B 30HE BIMSIHUS
KaHaJjla HOBBIX TOPOJIOB, HACEJIEHHBIX MYHKTOB, 0JIATOYyCTPOEHHBIX JJOPOT, MPOMBIIIJICHHBIX U
CEJIbCKOXO3SIICTBEHHBIX KOMIIJIEKCOB.

B HacTosileii KHWUre aBTOp PacCMATPUBAET TPAJULMOHHBIE CMOCOObI JOOBIUM BOJbI,
KOTOPbIMM  KWUTEJM TMYCThlHb TMOJIL3YIOTCS C He3almaMsTHbIX BpPEMEH, W HOBbIE,
pa3pabaTbiBaeMble U MOCTENEHHO peajn3yeMble MPOEKThl BOooOecneyeHus: 6€3BOHbIX WUJIU
MaJIOBOJIHBIX MYCTBIHHBIX TEPPUTOPUIL.

HauGousbiiee BHMMaHME aBTOP, Kak CHEUUAIUCT B OOJIACTU ONPECHEHWS BOABI, YJEJSET
9KOHOMUYECKMM aCNEeKTaM NPUMEHEHUsI ONPECHUTENBbHBIX YCTAHOBOK B IMYCTBIHAX MHpa U
3HAYECHMIO OMPECHEHMS B BOJHOM XO3SKCTBE HEKOTOPBIX CTpaH. BmepBble cheinaHO TEXHUKO-
9KOHOMUYECKOE COINOCTABJIECHAE PA3JIMYHbIX CIIOCOOOB IOJyYEHUs] BOJHBIX PECYPCOB C
NOMOUIBIO ONMPECHEHUS] U MOKa3aHa BO3MOXKHOCTbH ONMPECHEHMs BOJbI B OOJbIIMX MaciuTadbax
I BOJIOCHAOKEHUsT OE3BOJIHbIX CTPaH M OXPAHbl BOJHOW Cpefibl OT 3arpsi3HeHusi. B Hay4dHOI
JUTEpPAType €IIE HE [1aBajachb CTOJIb JIETAJbHAs W KBAaJIM(UUMPOBAHHAS OLEHKA TEXHUKO-
9KOHOMUYECKHUX MMOKA3aTENIeN U NMEPCIEKTUB ONMPECHEHUS BOJbI B PELIEHMU BOJHOV NPOOJIEMBI
nycTbiHb. [loaTOMy MHE JaymaeTrcs, 4To mpemjaraemasi pabota OyJeT BCTpeYeHa MHOTMMU
CMEUMAIIMCTAMM U LIUPOKUM KPYT'OM YHATATEJIEN C OOJIBILIMM MHTEPECOM.

A.T. babaes

[Tpesunent Akagemun HaykK Typkmenckoit CCP,
yneH-koppecnonjaeHT AH CCCP



I'TABA 1

IIporpecc 4e0Be4ecKOro oouecTBa U NpoodJjemMa Boabl B MyCThIHE

3anacel BOJAbI HA 3emiie u BOHOOﬁeCHe‘IeHHOCTb CTpaH

Bopga — HaumbGosiee pacnpocTpaHeHHOE UM caMoe€ HeoOXOuMMOe BEUIECTBO Ha 3emJie, U B
CUJTy HEOOBIUHBIX, TOJLKO €M TPUCYIIMX CBOWCTB HUYeM He 3amMeHnmMa. OHa WCTONb3yeTcs B
OBITY JIJTST XO3SIICTBEHHO-NTMTHEBBIX 1IeJIell, B MPOM3BOJICTBEHHBIX TEXHOJOTMIECKHUX MPOIECCax
(Kak peareHT M pacTBOPUTEIb, KOMIIOHEHT U paboyee TeJl0, SHEPro- M TeTUIOHOCUTEINb | T. [I.)
U B CEJIbCKOM XO03s1iiCTBe. B HacTosIee BpeMs Ha 3eMHOM I1ape €XKerofHO PacXofyeTcsi OKOJIO
10 Mapa. T BceX CBHIPbEBBIX PECYpCOB, TOT[ja KaK MOYTH TakKoe e KOJIWYECTBO BOJIbI
YeJI0BEYECTBO UCMOJIB3YET €3KEeCYTOUHO.

PocT cTapeiX M CTPOMTENLCTBO HOBBIX TOPOAOB, pa3MelleHHe NPOMBIIUIEHHOCTH U
paclIMpeHre TUIOIIA/Iell OpOIIAEMbIX 3eMeJib HAXOAUTCS B MPSIMOM M HEPEAKO pellaroliei
3aBMCUMOCTH OT HAJIMYKSI BOJIHBIX PECYPCOB B IAHHON MECTHOCTH.

B nocnegave ropgpl BCe yalle BbICKA3bIBAETCS TpeBOra 00 WCTOLIEHUWM BOJHBIX
PECYPCOB — WM3-3a PE3KOr0 YBEJIMYEHHsS] MACIITA00B MOTPEOJICHUs BOJbI BOJIOCHAOKEHUE BO
MHOTMX paidioHaX Mupa pemaercs ¢ OonbliMMU TpyAHOCTsIMH. [Ipobieme obGecnedeHust
YyeJIOBEeUEeCTBa MPECHON BOJON Oblla MOCBsllEHa cnenuanbHas KoHdepeHuuss OOH no BOgHbIM
pecypcam, coctosiBiiasicsi B 1977 r. B Map-penb-I1nara (Aprentuna).

Ecaun BopgHasi mpoOjieMa M paHblI€e KMEJA MNEPBOCTENEHHOE 3HAYEeHWE sl CTpaH,
PACIOJIOKEHHBIX B 3aCYLJIMBBIX ,, UJIM ApUJIHBIX, PAalOHAX MUPA, TO B HAILM JJHM OHA CTaJa ele
0oJiee OCTpPOM M aKTyalbHOM B CBA3UM C MX MHAYCTPUAIBHBIM U CEJIbCKOXO03S/CTBEHHbIM
passutneMm. [loaromy BakHO  OXapakTepu3OBaThb MMEKOLIMECA  BOJHBIE  PECYPCHI,
CYLIECTBYIOLIME CITOCOObI X MCNOJIB30BaHMs M pa3padaTbIBAEMbIE METOMbI BOJOOOECTICUEHNS
MAJIOBOJIHBIX UJIA O€3BOMIHBIX IYCTBIHHBIX TEPPUTOPU.

MupoBble 3anackl Bojibl Ha 3emJiie paBHbl MouTH 1 386 MJTH. KM3, U3 HUX MPECHBIX BOJ
BCcero Jymmb 36 MaH. kM2, wm 2,53% («MwupoBoii BopmHbIl OamnaHc...», 1974). W3 aroro
KOJIMYECTBA TMPECHbIX BOJ Oosee nBYX Tperer (wm 1,76%) HaxoguTcs B TBEPAOM
COCTOSIHUM — B JIEHUKAX APKTUKHM, AHTApKTUKA W 30HE BEYHOW MEp3J0Thl. B kugkom
COCTOSIHUM OO0JIbIlIAsi YaCTh 3aMacoB NPECHBIX BOJ MPEACTABJICHA MOJ3EMHbIMU BOJAMU —
10,53 mmH. kM3, wm 0,76% o6mux 3anacoB. M Bcero mumbs 0,01%, wim 134 ThIC. KM3,
MUPOBBIX PECYPCOB NPHUXOJUTCS Ha TNPECHbIE BOMbI, HAXOJSLMECS B 30HE AKTHBHOIO
BOJIOOOMEHAa — B 03epax, 00J0Tax, pyciax peK, MoyBe U armocdepe, KOTOpble U CIyXKaT
YeJI0BeKYy MCTOYHMKaMK NpecHoi Bojbl. [lapbl aTMocdeps copepxkat 12 900 kM3 Bosibl, a B
pyciax Bcex pek 3amac ee euje MeHblue — 2120 kM3, HO IMEHHO aTMOoc(epHas BJlara U peKu
UrpalOT OCOOEHHO BaXXKHYIO POJIb B OOeclneuyeHur 4YejoBeKa MpecHor Bojaoil. Peku B
OYKBAJILHOM CMBICJIE CJIOBA MPEACTABISIIOT COO0M KPOBEHOCHBIE COCY/Ibl, HECYILLIUE <«>KUBYIO
KPOBb» — IPECHYIO BOAY.

ns reopusznyeckux U OMOJOTMYECKHMX MPOLECCOB, MPOUCXOSIIMX HA HAUIEH MJIaHeTe,
>KM3HEHHO BaKHOE 3HAYEHUE MMEIOT BO300HOBIISIEMbIE BOJHBIE PECYPCHI, NPEACTABJISIOLINE
IMHAMUYECKYIO YaCTh KPyroBOpoTa Bojbl Ha 3emiie. Exxeroqno noutu nonosuHa (47,1%) Beeit
COJIHEYHOW 3HEPruu, JOCTUTAIOILEH 3€MHOI MOBEPXHOCTM, PacXojyeTcsl Ha ucrnapenue 577



ThIC. KM3 BOJibl («MUpPOBO#i BOfIHBIN OanaHc...», 1974). VI3 Bceil ucnapuBLIeics BOJIbI HA CylIy
BbimajgaeT 119 000 km3, a ucnapsieTcsi ¢ MOBEPXHOCTH CYILIM TOJBKO 72 Thic. KM3. Pa3Hunya B
47000 xm® pacxomyeTcs Ha €XKErofiHblii MOBEPXHOCTHBIM CTOK BCEX PEK 3E€MHOro Iapa
(43 700 km3), nepgnukoB u aicoeproB (1100 km3), a Tak>Ke MOA3EMHBIA CTOK B OKEaH 4epe3
oeperopyro JuHMIO (2200 kmM3) («MupoBoil BoOjHbIA OamaHc..», 1974). Hcxops wu3
NPUBEJCHHON BEJIMYMHbI PEYHOTO CTOKA BOJOOOECNEYEHHOCTh Kaxjaoro u3 4 205 MJH.
xurenieir naHeTbl ! coctaBisger 10 390 m3/rop, wnu nmoutu 28 500 n/cyr. Bnaropaps
KPYTOBOPOTY BO/IbI HA 3eMJI€ peCYPChl PEYHOT0 CTOKA MOCTOSIHHO BO30OHOBJISIFOTCSI.

'Tlo panHbiM [emorpaguueckoro neHrpa OOH, TakuM ObUIO HaceleHME MHUpa B CEpeUHE
1978 r. — «IIpaBpma», 22 anpens 1979 r.

HcToynnkoMm (popMUpOBaHMs BOAHBIX PECYPCOB SBISIIOTCS aTMOC(epHble ocaiku. s
Pa3IUYHbIX reorpauueckux paroHOB MHpa KOJIMYECTBO MX KOJEONEeTCS B 4Ype3BbIYANHO
Mpokux mnpepenax. OcoOEHHO Majlio OCaJKOB BBIMAAACT B MyCThIHSX. ['ofoBasg cymma B
3KCTpaapuaHbIX 00JacTsX 00bIMHO MeHee 65— 100 MM, B apufiHbIX U nosyapuaHbix — oT 100
no 400 mm. Camoe 3acyluIMBO€ MECTO Ha 3eMHOM Iape — JluBuiicKasi MyCTbIHS, IJie B
OT/IEJIbHbIE TOlbl HE BBINAIACT HU KAIUIA JIOXK/S W TOfIoBas CyMMa OCAJIKOB HE MPEBbILIAECT
3 MM, a B LUEHTpe MyCTbIHM — pAaxe | MMm. BTOopoe mo 3acymuiMBOCTM MECTO — MYyCTBIHS
Artakama B Uniu, rjie rogoBbie Ocajiku efipa focturatorT 10 MM U B OTJENbHBIE TOfibl BOOOILE
He ObIiBaeT noxjen («MwupoBoii BopHbli OanaHc...», 1974; «®Puzuko-reorpadpuyecKkuii...»,
1964). [Ipyrue apujiHble palloOHbl XapaKTEPU3YIOTCS CJEAYIOUUMM KOJUYECTBOM OCAJIKOB: B
nyctbiHe ['00u — 20 MM, Ha tore Apasuiickoro nonyoctpoBa — 40, B mycTbeiHsx MpaHckoro
Haropesa — 61, B CeBepHoil Amepuke B mycTbiHe MoxaBe — 89 mm.

OO6mmpHbIe MIIOMIAM MYCThIHb W TOJNYMYCThIHb MHUpa OO0JAalOT CKYJHBIMA BOJHBIMH
pecypcamu. A B TYMUJHBIX pailOHaX 3€MHOr0 Iuapa aTMoc(epHble OCaJIKU BbINAAIOT B
OOJIbIIIMX KOJIMYECTBaX M 00pa3yloT peuHoil cTok. Hanmpumep, ropoBasi cymma OCajIKOB B
paitone batymu — 2500 mMm, B Acpuke B Kamepyne, y ropsl Kumumangkapo, — 9950, a Ha
camoM Byskane — 10470, B Uuguu y nopgHoxkust ['mmamaeB — 11 270, a Ha CeBepHbIX
laBaitsax — pgaxke 12 093 mm (Kennep, 1965; «MupoBoii BofHbIi O6ananc...», 1974).

B mectax ¢ OmaronpusiTHbIMMA KJIMMATUYECKUMU W TUPOJIOTMYECKUMU YCIIOBUSIMU: C
OOWJIbHBIMU ~ OCQJKaMHU, MajibIM pPacxofioM BOJIbl Ha WCNapeHue U (QUIbLTpALUIO —
opMuUpyrOTCSI peKu C BbICOKUM BOJIHbIM CTOKOM. Camble OOJbllIME U KPYIHbIE PpeKu
HaXOJSATCS B MAJIOHACEJIEHHBIX M HEOOXKUTBLIX MecTax (Ama3oHka HeceT B 1o 6307 km? BOfbI,
Jla-ITnata — 1358, Kouro — 1305, Enuceit — 550, Jlena — 490, O6p — 395, Amyp — 348,
Makken3u — 265 wu gap.) (Kemnep, 1965; «Opoiuenue u ocyuieHue...», 1974).
B rycro3aceneHHbIX paiiloHax MHpa PEKU HEMHOTOBOJIHbI U UX PECYPChl pa300paHbl HA HYK/bI
BOJJOCHAO>KEHUS Y OPOLLICHHUS.
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"opoBble CyMMbl aTMOC(EPHbIX OCaAKOB, BbiMagalowmx Ha cywy (B MM):
1 — meHee 100; 2 — o1 100 go 200; 3 — o1 200 oo 400, 4 — o1 400 oo 800; 5 — cBbiwe 800

O BO0OOECNIEYEHHOCTH CYJAT MO KOJUYECTBY BOJHBIX PECYPCOB PEYHOrO CTOKa,
NPUXOSAIIMXCS HAa OfHOro urens. CBefieHus: O BOJOOOECNEYEHHOCTH PA3JIUYHBIX CTPaH
npuBefeHbl B padote M. U. JIbBoBrya (1974). Camyro BBICOKYIO BOIOOOECTIEYEHHOCTh UMEIOT
Takue cTpanbl, Kak ['adboH, Konro, Kanaga u Hopserus, rje Ha myury HaceJeHHs! IPUXOAATCS
oT 328 10 96,9 thic. M3/rop1. Camyto Hu3kyro — Cynad, Jlusust u APE, rje Kax/bIil >KuTesib
pacnonaraet ot 4,01 go 0,12 Teic. M3/ron Boabl. B CCCP Ha KaXioro >Kutesiss B CpeHeM
npuxogutcsa 16,6 Toic. M3/ron Bopbl. Ecim Cubups u [anbHuil BocTok ouyeHb Ooratbl
BOJIHBIMA pecypcamu, TO Xy¥ke€ BCEero oOecrneyeHbl BOJOM MECTHOTO CTOKAa HaceJeHue
Typxmenckoii (110 m3/rox) u Mosaseckoit (220 m3/ron) pecny6suk (babkun, BockpeceHckuit,
1976).

Poct noTpeodJiennst BoibI B Mupe

BbICTpbIil  pOCT HaceleHUsT MUpa, Pa3BUTUE MPOMBIIUICHHOCTY W OpPOLIAEMOIo
3emJiefiesiusl MOPOXKIAT ellle OOJbIIMI POCT MUPOBOrO BOONOTPEOsIeHUs. 3a MEpUof] OT
Hammx paHed no 2000 r. pacxoj BOAbl Ha BOJIOCHAOXKEHME MOXET YBEJIUYUTHLCS MPU
CYLIECTBYIOLIMX METOfaXx BOfoNojb30oBaHus B 12 pa3. Ecim Oypmer NpuUMEHSIThCS
paluMoHaIbLHOE BOJONOJIb30BaHNE — OOOPOTHOE BOJOCHAOXKEHUE, MOBTOPHOE UCIOJIb30BAaHUE
BO/IbI U Mepexofi K CyXoMy, 0e3BOJIHOMY MPOU3BOJICTBY, TOIJIa BO3MOXHO, YTO BOji03a00p
BO3pacTeT TOJBLKO B 2,5 pasa (1o 1505 km3/ron) (JIbBoBUY, 1974).

B Ta6a. 1 npuBefeHbl laHHble O NMOTpeOjeHun Bojbl B mupe. B 1975 r. obumii pacxop
BOJIbI HA 3eMHOM I1ape coctaBus 3000 km3/rog u k 2000 r. oH yaBouTcsi. B HacTosiiiee Bpemsi B
CpelTHEM Ha Kaxjoro >XWTess miaHeTbl npuxogutcst 2100 ni/cyT, KOTOpble PacxOmyroTCst
caeqyromuM o0pa3oM: 5% — B KOMMYHaJIbHOM XO03siicTBe, 21% — B unpyctpuu, 70% — B
uppurauyv u 4% — MmoTepu Ha MCMAPEHKE B BOJOXPaHWIMIIAX .



Ho dakTnueckuii pacxop Bojibl B OTEJIbHBIX CTpaHax KOJeOJeTCsl B BeCbMa IIMPOKUX
npefenax. B uHpaycTpuanbHo pa3Buthbix, Takux, kak CCCP, ®dpanuusi u CIIA, ypoBeHb
noTpedseHusl BOJbl Ha KaxKaoro xwurenst B 1966 r. coctaBun coorBeTcTBeHHO 3200, 4500 u
6500 n/cyT (PropoH, 1966; Spiegler, 1966; Sporn, 1966; «Mcnonb3zoBanue BOfbl...», 1973).
Mexny Tem B pa3BuBarolquxcs ctpaHax Asun, Adpuku u Jlatuackoit Amepuku B 1966 r. Ha
BCE HYX/Ibl pacxofoBajiochk 38 n/cyT («Le dessalement...», 1965).

Tabnuna 1
Boponorpeodienne Ha 3eMHOM mIape, KM3/Tof
(B yrcnuTEsIE OJHOE BOIONOTPEOJIeHUE, B 3HaMeHaTeJie 0€3B03BpaTHOE)

(«MwupoBoii BofiHbIN O6anaHc...», 1974)

Boponorpeourens (1900 r {1940 r {1950 r1960 r (1970 r{1975 r {1985 r{2000 r.

20 40 60 80 120 150 250 440
KommyHanbHOe X034iCTBO

5 8 11 14 20 25 38 65

30 120 190 310 510 630 [ 1100 | 1900
ITpoMbliITIEHHOCTD

2 6 9 15 20 25 45 70

350 660 860 | 1500 | 1900 | 2100 [ 2400 | 3400
CenbcKoe X03SICTBO

260 480 630 [ 1150 | 1500 [ 1600 | 1900 [ 2600

0 1 4 20 70 110 170 240
Bopoxpanunuina

0 1 4 20 70 110 170 240

400 820 | 1100 [ 1900 | 2600 [ 3000 | 3900 [ 6000

O61ee (c OKpyTIICHHEM)
270 500 650 | 1200 | 1600 [ 1800 | 2200 [ 3000

Boapwoii pacxop BOAbl BbI3bIBAET Mpolecc YypOaHW3auusi COBPEMEHHON JKU3HH.
B Hacrosiiee Bpemsi BO3HUKIIA TOPOJia-TUraHThl ¢ HacenenueM Oosiee 10 mutH. yesnoek. 1o
NaHHbIM MeXnyHapogHoro jaemMorpaguyeckoro UEHTpa, K KOHLY BeKa BbIPACTYT rOpoja-
cepxrurantel — Mexuko, Can-ITayny u KanekyTtTa ¢ HacenenueM 32, 26 u 22 MJIH. YEJIOBEK.
YT0o0bI 00ECNEUYNTh BOJIOM TAKME KOJIOCCAIIbHBIE CKOIUIEHUS JIFOJIEN, HEOOXOAUMBI OFPOMHbBIE
KOJIMYECTBA BOJHBIX PECYpPCOB, KOTOPBIX Ha MECTE YK€ HE XBaTaeT, OUyIaeTcs AeULUT
BOJIbI, TaK KaK >KaxKjia rOpojioB He ocabeBaerT.

Pa3BuTre KpymHON NPOMBIIUIEHHOCTH, B OCOOEHHOCTHM XWMHUYECKOW, CBSI3aHO C
HEYKJIOHHBIM POCTOM MOTpeOsieHus BOAbl. Belb Ha Mpou3BOACTBO 1 T CHEAYIOIIMX BUIOB
NPOMBIIIEHHOW NPOAYKIMUA MO OOLIENPUHITHIM HOPMAaM HYKHO M3PAcXOfIoBaTh BOMbI, B M3
(«YKpynHEHHbIE HOPMBL...», 1973):

yroIs 2—6 MJIaCTMAacC 1200—1 650
A00bIYM U IEpepadoTKU HeTU 40—150 KOH/IEHCATOPHO OyMaru 1200—3 300
4yyryHa U cTanu 100—200 | cuHTETHYECKUX CMOJI 1 500—2 000
Oymaru 430—770 | xyOOBBIX KpacUTeJel U UHAUIO 1 680—5 000
KapToHa 400—510 | cHHTETHYecKOro Kaydyka 2 850

XUMUYECKUX y100peHUit 400—800 | xMMUYECKUX BOJIOKOH (aueTrat u kanpon) | 3 000—5 700




HATYPaJIbHBIX TKaHEN 820—1 620 | menka-cbIpua 7250

TUTaHA U HUKEJST 800—3 000 | mMonMGAEHOBOrO MpoKAaTa 11 700

CUHTETHUYECKUX TKaHell (laBcaH 1 HUTpoH) | 950—1 900 | cTpenTomMuiHa 55900

Ecnu comocTtaBuTh 3TM 1M(pbl ¢ 0O0BEMOM HBIHEITHETO MUPOBOTO MPOMbIIIJIEHHOTO
NPOMU3BOJICTBA, TO HETPY/IHO ce0e MPEICTABUThL MACILITA0bl UCTIOJIL30BAHNUS BOJIbI B MHIYCTPUH.
3a 75 neT TeKylWero CToNeTUsl MOTpedJIeHne BO/Ibl B MPOMBILUIEHHOCTH BbIpociio ¢ 30 no 630
km3/ropi, T. €. B 21 pa3, a k 2000 r. Bo3pactet g0 1900 km3/rop (cm. Tada. 1)

Ho nambonee KpymHbIM MOTpeOUTENEM BOJIBI OCTAETCSl CEIBCKOE XO3SMCTBO, OCOOCHHO
opoiaemoe 3emsefenue. [lo manubiMm WM. A. lluknomanoBa (1976), miomaab opollaeMbix
3eMeNib B MUpPE 3a MEPBYIO MOJOBUHY BeKa yBesmuwiachk ¢ 40 1o 96 MiH. ra, T. €. BbIpocia
HEMHOTUM Oo0Jiee YyeM B J]Ba pasza. 3a BTOPYIO MOJIOBMHY Beka OHa Bo3pacteT ¢ 96 o 420
MJIH. Ta, WM 0oJiee YeM B YeThIpe pa3a, a BCEro 3a CTOJIETHE TUIOIIAb MOJIMBHBIX 3eMellb
yBesmuutcs 6osee yeM B 10 pa3. Pacxop Bojibl Ha opollieHre ¢ Havaja Beka jio 1970 r. Bo3poc
¢ 350 no 1900 km3/rop, a k 2000 r. yBesuuutcs euie g0 3400 km3/rop (cMm. Tada. 1).

Hacenenue u miomanp nyCcTbiHb

[IycThIHI — MECTO XO3SIICTBEHHOW JIEITEIbHOCTH YeJloBeKa. Eciii B npekHre BpemMeHa B
NYCTBIHAX M TMOJYMYCTBIHSX BEJIOCH TOJBKO 3KCTEHCMBHOE OTTOHHOE >KMBOTHOBOJACTBO M
3eMIlefieNiie CYIIECTBOBAJO JIMIIb B HEOOJBIIMX Oa3ucax, TO B HAlUM JIHA Hayajaach
NPOMBIIUIEHHAasT pa3pa0OoTKa TMOJIE3HbIX HKCKOMAEMbIX W KPYIMHOE MWPPUTAlMOHHOE
CTPOUTENBCTBO B LEJSAIX OCBOCHUS HOBBIX 3€MeNb. B apugHOVl 30HE BO3HMKIIA KpYyIHbIE
UEHTPbl HE(PTIHON, ra30BOi, XWMHUYECKOW W TOPHOPYJHOW TNPOMBILIEHHOCTH, BbIPOCIU
ropojja ¥ HOBBbIE TMOCEJKHU, MPOJIOKEHbl HedTe- W Ta30MpOBOJbl, MOCTPOEHbI JMHUAU
3JIEKTPONEPENAY, ILIOCCENHBIE U XKEJIE3HBIE JOPOTH.

Bopa B nycTbiHe. CTONMLA MEXaHN3aTOpPOB — nocenok Huuka

Co3nanbl HOBbIE PYKOTBOPHBIE 0a3MChl M 3a3eJieHeNn OOJIbIIMe MACCUBBI BO3/IEJIAHHBIX
NoJIel, KOTOpbIE CTAld WUTPaTh 3aMETHYIO POJIb B MPOM3BOJICTBE 3€PHOBBIX M TEXHWUYECKUX
KYJIbTYp. B MyCTBIHHON 30HE pacrojioskeHa TPeTh BCEX OpOIIaeMbIX 3eMelib mMupa (30HH,



1976; «Opoienue u ocyueHue..», 1974), BbipamuBaetcs 100%  xJjonka-ceIpia,
npou3BoguTCs OKoJo 80% 1IesKa-Chlpua WM MHOrO JApyrov mnpoaykumu. Ha oOmmpHBIX
NYCTBIHHBIX W TOJYNYCTBIHHBIX TMMAacTOWIAX pa3BUBAETCS OTTOHHOE >KMBOTHOBOJICTBO.
ZKupoTHoBoueckue xo3sicTsa garoT 100% kapakyJisi, 3HAUMTEIbHYIO JJOJIIO MsICa, IIEPCTH.

OpHako WHTEHCWBHAS SKCIUTyaTalysl MPUPOJHBIX PECYpCOB, YBeIWYeHWE TJIOTHOCTH
HAaCeJICHWs, POCT TMPOMBIIIJICHHOIO TPOW3BOJICTBA, TMPUMEHEHNE WHAYCTPHUAIBHBIX METOJIOB
Pa3BUTHUSI CEJIBCKOTO XO3SMCTBA, HEObIBAJIbIe MACIITA0bl OOBIUM TOJIE3HBIX MCKOIMAEMbIX,
HEOIaronpusITHbIE TOTO/IHbIE YCJIOBUSI TIPUMBENM K BO3HMKHOBEHWIO BO MHOTHMX paidioOHaX
apUIHOI 30HBI 3¢MHOT'O IIapa «aHTPOMOTEeHHBIX» IYCThIHb, IJIOMIA/b KOTOPHIX UCUMCJISICTCS B
9,1 myH. kM2 (30HH, 1978).

CoBpeMeHHble MpOOJIEMbl W3YYEHUS] M OCBOEHUS MYCTbIHb W MEpbl OOpPBLObI C
ONMYCTHIHUBAHUEM ObUIA TPEAMETOM OOCYKJACHHS HA MEXyHApOJIHbIX KOH(EPEeHUMSIX U
cumnosuymax. B 1977 r. B cronuue Kenuu Haitpoou nposeneHa koHdepenuusi OOH, Ha
KOTOPO#M MPUHST COTJIACOBAHHBINA «IUIaH JEHCTBUI» MO O60pbOe ¢ omycTbiHMBaHWEeM (Ton0a,
1978). Hu wmarepuanam wuccnefnoBanuii MexkayHapogHoit mnporpamMmbl  Opranusauuu
O6vbenunennbix Hanumit mo okpyxaromen cpepe (IOHEIT) m ppyrum MexnyHapogHbiM
opranmzagusim OOH (®PAO, BMO, IOHECKO) cocraBieHa BceMupHasi KapTa
onyctbiHMBaHus («Desertification map...», 1977), onyosmkoBannas IOHEII B Haiipoou. 1o
HEll YTOYHEHbI MUIOWA/IM MYCThIHb U TMOJYMYCThIHb, ONMPENIEJIEH YPOBEHb OMACHOCTH NPOLECcca
OIyCTHIHUBAHUS JIJIs1 BCEX apUIHBIX TEPPUTOPUI U MOJACUYUTAHBI UX TUIOLLIA/IN.

AmepukaHckuii ydenblii I1. Meiirc onpenenun njoilab NyCcThbiHb MUpa oOlLei uudpoi
48,8 maH.kM? (Meiirc, 1955). Ilo3xke erunerckuil yueHblii-akosor M. Kaccac Takxke
NpOM3BeJ TOJICUET TUIOMIA MYCThIHb MO OWOKJIMMATHYECKUM 30HaM W TOJYYMJI OOIIyIO
ok B 50,83 muH. kM2, unu 34,1% cyum (3onH, 1976). CornacHo nocieiHeir yTOUHeHHON
kapte omnyctbiHuBanusi IOHEII, nmycThlHM M MOAyMyCThIHM 3aHUMArOT 53,3 MJIH. KM?, WU
35,8% Bceii cylm, a 30Ha HEIOCTATOYHOrO yBJIaKHeHUs — 4,1 MJIH. KM2,

Taonuma 2

PacnpeneneHue no KOHTHHEHTaM MJIOLIA/IeN MYCThIHb M OPOIIAEMbIX 3eMeJlb, MJTH. Ta (110
naaabiM M. Kaccaca u M. C. 3onna)

B ToMm uncne
Opolaemble
KonTtunent [IycTbIiHK B IIyCTbIH-
3EMJIN o
HOU 30HC

Espona — 12,8 —
Adpuka 1790 89 7.9
ABcTpanus 640 1,7 1,6
CesepHas u LlenTpanbHasi AMeprka 400 244 218
IOxxHast AMepuka 300 6,6 0,6
Azns 1 650 164.6 440
Ccccp 303 11,5 85
Hroro... 5083 2335 844




B Ta6n. 2 mpuBepieHbl TJIOMIAIM MYCThIHb M OPOIIAEMBbIX 3€MeNIb MO0 KOHTHMHEHTaM |
TUTOIIA/IM OPOIIAEMbIX 3eMeJb B MyCTHIHHOW 30HE.

3acyuiMBble  30HbI  MOAPA3NICNSIIOTCSL MO  OMOKJIMMATUYECKUM  NpU3HAKaM  Ha
3KCTpaapujHble, apuiHble U mnonyapujaHble. Ha kapre onyctbiHuBanust FOHEIL
(«Desertification map...», 1977) oHu BbIIeJIeHbl MO BEJIMUMHE TMOKA3aTessl YBJIaXKHEHUs WJIU
apugHoctd  C,, KOTOpbIii pPaBEeH OTHOILUEHUIO CPEHErofloBOM CYMMbI OCAJIKOB K
COOTBETCTBYIOILIEN CPEHETOJIOBOM CYMME UCTIAPSEMOCTH.

1) Dkcrpaapunnas 30Ha, rjae C, < 0,03. Bo3aMoxkHasi roioBasi cyMMa ocajIkoB MeHee 65—
100 MM, a B HEKOTOPbIX NYCTBHIHSIX BOOOILLE HE BBINAJAET 3a TOJ] HU OJIHOTO JIOXK/s. 30HA
XapakTepu3yeTcss OTCYTCTBHEM  pPAaCTUTEJIBHOIO TOKpOBa W  KpalHE  CYPOBBIMHU
KJIUMaTUYeCKUMHU ycsioBusiMU. 1o mocneHum oleHKaMm, miIouaab 30Hbl ucuuciasercs B 9,0
MJIH. KM2.

2) Apupnas 30Ha, rae 0,03 < C, < 0,20. Cymma ocankoB oT 100 o 200 mm. ITokpbiTa
CKY/IHOM PaCTUTEJbHOCTBIO: MPOU3pPACTAIOT (PeMEpHbIE OIHOJIETHUE TPaBbl, & MHOTOJIETHSIS
PaCTUTEJILHOCTh COCPEOTOUMBAETCS BJIOJb CYXUX PYCEJ PeK «BaJii», KOTOPbIE 3aMOJHSIOTCS
BOJION M TEKYT TOJBKO BO BpeMsi AOXAsA. B 3TOli 30HE MOXHO 3aHUMATBLCS KOYE€BbIM
CKOTOBOJICTBOM U opollaeMbiM 3emiiesiesiieM. [1noiaas paBHa 26,8 MITH. KM?2.

3) Ilonyapupnas 30Ha, e 0,20 < C, < 0,50. Cymma ocagkoB ot 200 go 400 MM, Gonee
YaCTO BCTPEYAETCSl MHOTOJIETHSISI PACTUTENBHOCTh U MMEIOTCS OT/EJbHbIE YYaCTKU C
TPaBSIHUCTBIM MOKPOBOM. 37€Cb Ppa3BOJST JIOMAIIHUX 3KUBOTHBIX U  BO3JIEJIbIBAIOT
HEOpolllaeMble CebX03KyIbTYpbl. [Lnomaas coctapnseT 17,5 MITH. KM2.

4) 3oHa HegocTaTOUyHOro yBiaaxHenus, rae 0,50 < C, <0,75. Cymma ocagkoB ot 400 no
800 MM. DTa 30Ha xapakTepuzyeTcsl 0oJiee MIOTHOU PACTUTENIbHOCTBHIO, K HEW OTHOCSITCS
TPONMUYECKUE CaBaHHBI, YePHO3EMHbIE CTENHU. 3/1eCh BO3MOXKHbBI 60TapHbIE TOCEBbI HEKOTOPBIX
KYJIBTYP, 1O JI7Is BLICOKOTIPOYKTUBHOTO 3eMJIE/IeIIsT HEOOXOIMMO MCKYCCTBEHHOE OPOIIICHNME.
[Tnowanb paBHa 4,1 MJTH. KM2.

N3 kpaTkoil XapakTEpUCTUKMA AapWHBIX 30H BHUIHO, 4YTO W3-3a HEJOCTATOYHOIO
YBJIAXKHEHUST 3€MJIEJIEJIME B MYCTBIHAX BO3MOXKHO TOJIBKO IMPHU YCJIOBUM MCKYCCTBEHHOI'O
opouienus. [1oaToMy >XU3Hb M 3emiefenne CKOHUEHTPUPOBAaHbI B 0a3Mcax, a Ha OOLIMPHBIX
NPOCTPAHCTBAX MYCTbIHb HET HU TMOCTOSIHHOW PACTUTENBHOCTH, HU TOCTOSIHHBIX JKUTEJEN
(ecTb TONBKO pacTeHus-apeMepbl, [a CKOTOBOAbI-KOYeBHUKM). Ho oTh oOmmpHbIE
NPOCTPAHCTBA OO0JAJAIOT BBLICOKMM 3IKOHOMMYECKUM MOTEHUMANIOM. M 4yToObI OCBOMTH
ooraTcTBa MyCTbIHb M TMOCTABUTb MX HA CJIYXKO0Y 4YeJOBEKY, HYXHbI BOJIHbIE PECYpChbl B
KOJIMYECTBAX, [OCTATOYHBIX [JIs OOECIEeYEeHHMs BOAOW HOBBIX TOPOJOB U  HOBBIX
NPOMBILIJIEHHBIX Pa3pa00TOK MOJIE3HBIX MCKOMAEMbIX, PA3BUTUSI OTTOHHOI'O YKUBOTHOBOJCTBA
Y OPOLLIAEMOT0 3EMJIEIEIHS.

BopaHble pecypchbl NyCThIHb

Creuuduyeckre KIMMATUYECKUE YCJIOBUS MYCThIHb — OOWJIME COJIHEYHOrO TeIa,
Majble OCaJIKU, BBICOKHME TeMIepaTypbl BO3[AyXa M OOJbLION JePUUUT BIAKHOCTH — HE
TOJILKO MCKJIIOYAOT (POPMHUpPOBAHME NOCTOSTHHOIO BOJHOIO CTOKAa, HO M CHOCOOCTBYIOT
NOBBILLIEHUI0 MUHEpAIM3alMA NOA3E€MHBbIX Boj. JIvib BO BpeMs MOXKAeH o0O0pa3yroTcs
BPEMEHHBIE BOJIOTOKHM, KOTOpbIE OBICTPO NEPECHIXArOT. [IOCTOAHHBIN MOBEPXHOCTHBI CTOK
popmupyeTcs 3a npefenaMu MyCThIHb.



Yepes3 HEKOTOpbIE MyCTHIHM MPOTEKAKOT TpaH3uToM KpynHble peku (Hurep, Hun, Unp,
Turp u EBdpar, AMynapes, Konopajo u ap.), Oepyime Hayasio B COCEIHUX reorpapuyeckux
00J1acTsIX, OOBIYHO TOpHBIX paiioHax. B Tabm.3 cBefeHbl JlaHHbIE O KPYMHEWIIMX peKax,
NPOTEKAKIMX MO NYCTBIHHBIM M 3aCyLUIMBBIM TeppuTopusiM Mupa. VIX BogHbIE pecypcehl
UTPAlOT TPOMAJIHYI0 POJIb B OCBOCHMM IMYCTbIHb: B BOJIOCHAOXKEHUM (HACEJICHUSI W
NPOMBIIIEHHOCTH) U B OPOLUEHWH.

[ToMrMO pevyHOro CTOKa B MYCThIHSX €lIe C IPEBHEUIINX BPEMEH LIMPOKO UCHOIb3YIOTCS
BCE JIOCTYIHBIE PECYPChI MPECHBIX MOA3eMHbIX BOJ. OOILMe eCTeCTBEHHbIE 3aMachl MOI3EMHBIX
BOJI BO BCEM MUpe OlieHeHbI B 23,4 MJIH. KM3, u3 HuX npecHbix 10,53 MiH. kM3 1 coneHbIx 12,87
MJH. KM? («MupoBO# BOAHBINA OamaHc...», 1974). N3 npuBefeHHbIX UUA(P CIEAYeT, YTO Ha
Cylle COJIEHBbIX MOA3€MHbIX BOJi OOJIbllie, YeM MPECHbIX, a B MYyCTbIHE 3TO COOTHOILIICHUE €llie
00Jiee U3MEHSIETCS B T0JIb3Y COJIEHbIX.

B nycThIHSIX UIET WHTEHCUBHOE WCNAPEHUWE HE TOJIbKO BBIMABIIMX OCAJKOB, HO U
IPYHTOBBIX BOJ]. DTO MPUBOAUT K MOBBILLIEHUIO MUHEPATIU3ALUU MOI3EMHBIX BOJI, a B CJIydae ux
OJIM3KOTO0 3aJieraHusi OT MOBEPXHOCTU — K 0OpPa30BaHUIO COJIOHYAKOB U 1IOpoB. [ToaTomy, Kak
NpaBUJIO, Ha OOJIbILIEH YAaCTU TEPPUTOPUU MYCTbIHb MOA3EMHbIE BOJIbI MEPBOr0 BOJOHOCHOTO
rOPU30HTA UMEIOT MOBBILICHHYI0 MUHEPAIU3ALMIO U HEMPUTO/IHbI J1J1S1 XO3SIiICTBEHHO-ObITOBBIX
LeJiei.
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PacnpeneneHve apuaHbiX 30H HA 3eMHOM Luape:

1 — 9KcTpaapugHad 30Ha; 2 — apuaHan 30Ha; 3 — nonyapugHaAa 30Ha; 4 — 30Ha
HeO0CTaTOYHOrO yBIaXXHEHUA



Taonuma 3

Bopuble pecypchl KpyNnHeNIIUX PeK, NPOTEKAIUX MO0 NYCThIHHBIM U NMOJIyNyCThIHHBIM
TEPPUTOPUSIM

CpenHuit MHOTOJIETHUI Tiomans
Peka Jlisa, BOjI0OCOOpA,
CTOK, pacxoni, | Kkm

KM3/rof M3/c TBIC. KM

Hurep (Adpuka) 2680 8500 | 4160 20920
Wup (Azus) 2060 6530 | 3180 9800
Hun (Adpuka) 84,0 2664 | 6671 28700
Turp u Espar (A3zus) 77,0 2442 | 3260 10480
Amynapbs (A3us) 63,1 2000 | 1437 227.8
Xyanxa (A3zus) 470 1500 | 4845 745.1
Coipnapbs (A3zus) 378 1200 | 2137 150,1
Tapum (A3usi) 29,0 920 | 2030 951,5
JInmmnono (Adpuka) 26,0 824 | 1600 4400
Kapyn (A3zusi) 24,3 770 850 60,0
Myppeit (ABcTpanusi) 23,6 750 | 2575 1056,7
Komnopano (CeBepHast AMepuka) 234 742 | 1450 1070
Ceneran (Adpuka) 232 735 486 4410
Puo-I'panpe (CeBepHas Amepuka) 18,0 570 | 2880 5700
Ixy6a (Adpuka) 17,2 546 | 1600 7500
OpankeBast (Adpuka) 153 486 | 1860 10200
Wnn (Asust) 148 470 | 1439 1290
I'enbmen (Azus) 6.8 214 | 1150 392
Cedunpyn (Azus) 4,1 130 720 56,0
3epasuian (A3ust) 2,6 81 781 123
Yy (A3ust) 20 64 | 1067 27,1
I3a6xan (A3us) 19 60 808 150,0
Mypra6 (A3ust) 1,6 52 852 46,9
Dapaxpyn (Azus) 1,5 49 580 25,0

Nctounukn: «BopHble pecypcbl M BOAHBIA OanaHc...», 1967; «MupoBoii BoAHbli OanaHc...», 1974;
MypaHoB, 1959; «Opoiuenue u ocyiienue...», 1974; Ulynobi, 1965, 1968; BCO, uzp. 3.




[IpecHble mnop3eMHbIE BOJbI BCTPEUYAIOTCS BOMM3M 00JACTEll NMUTAHUS HA MOJATOPHBIX
PaBHMHAX WJIM B JIOJIMHAX KPYIMHBIX peK, I7ie MOCTYIJIEHUE BOJi MPOUCXOUT C TOP WM U3 PeK
3a CYET MOJIPYCJOBOU (pUIbTpaLUS.

B nopnecyaHbIX JUH3aX MOTYT ObITh HAKOIUJIEHbI OOJIBILIME CTATUYECKUE 3aMaChl IPECHBIX
BOJ. TONMBKO MO BOCbMM KPYMHEWIIMM JHMH3aM TypKMEHUCTaHa CTAaTUYECKHME 3amachl BOJIbI
onpefiesienbl B 71 wmupa. 3. EcTecTBeHHble pecypchl 3THX JMH3 paBHbl 482,1 n/c, a
NPOTHO3HbIE 3KCIUTyaTauuoHHble oueHeHbl B 13 757 n/c («['upporeonorus CCCP», 1972).
[ToaroMy sKcrulyatauysi MOANECYAHBIX JIMH3 NPEANoJjaraeT pa3padoTKy BEKOBBIX 3alacoB
BOJIbl. Mastble JIMH3bI MPECHBIX BOJ, (DOPMUPYIOTCS MYTEM MOTPY>XKEHWS B 30HY aspauuu BOJ
BPEMEHHOI'0 TOBEPXHOCTHOI'O CTOKA C TAKbIPOB WJIM Npearopuii. Mara3nHupoBaHue JOXKAEBON
BOJIbI B MOJ3EMHBIX KOJIJIEKTOPAaX MO3BOJISIET COXPAHUTh €€ OT UCMAPEHUS] U UCMONIb30BaTh B
OTTOHHOM >KMBOTHOBOJICTBE.

Munepanu3oBaHHbIe MOA3EMHbIE BOJbI paclpoCTpaHeHbl BCloay. Ha paBHUHAX oOHU
OOBIYHO 3aJIEral0T CIUIOLIHBIM 3€PKAaJiOM U JIMIIb B HEKOTOPBLIX MECTax OOpa3yroTCs MSTHA
pacnpecHeHusi 1oj, OOJBIIMMU MacCMBaMM OapXaHHbIX TMECKOB 3a CcueT (QWIbTpaluuu
aTMOC(EpHBbIX OCAAKOB WJM JIOKJIEBOM BOJAbl BPEMEHHOTO TMOBEPXHOCTHOIO CTOKa,
00pa3yroIIerocsi Ha TOPHbIX CKJIOHAX WJIM Ha PABHUHHBIX TJIMHUCTBHIX BOJOCOOpax (TakbIpax).
CBojiHbBIE JJaHHBIE O 3amacax COJICHBIX MOJ3eMHBIX BOJ] B apUIHBIX 30HaX 3€MHOIO IIapa HUMU
He HaijieHbl. B nocnenneit pabore M. P. Hukutuna (1978) u qpyrux npuBopisTCsl pe3yabTaThbl
OLICHKU PECYPCOB COJIOHOBATBIX U COJIEHBIX MOJI3EMHBIX BOJ 0>KHBIX pailoHoB CCCP, koTopbie
OXBaTbIBAIOT BCE MYCThbIHHbIC W TMOJYMYCTbIHHbIE pailOHbl Hallel ctpaHbl. Ha mmomanu 3,6
MJIH. KM? MOTEHIMANIbHBIE 3KCIUTyaTalMOHHbIE PECYpPChl MOA3eMHbIX BOJ paBHbI 5000 M3/c, u3
HuUX mnpecHblx — 2100, caaboconoHoBathix (¢ MuHepammzauuenn 1—3r/nm) — 700,
conoHoBaTbix (3—10 /1) — 1000 u conenbix (10—35 r/nm) — 1200 m3/c (Hukutun u ip.,
1978). Takum 0Opa3om, pecypcbl MUHEPAIN30BaHHbIX BOJ paBHbI 2200 M3/c, wmu 70 km3/rop,
YTO MO BOJIHOCTU MPEBBIIIAET CTOK TAKOW OOJIBIION peKH, Kak AMy/apbsi.

CnaboMuHepaiM30BaHHbIe NMOA3eMHbIE (JIpEHAKHbIE) U TOBEPXHOCTHbIE (CTOUYHBIE) BOJIbI
MOTYT ObITh IONOJHUTEILHBIM UCTOYHUKOM TMOJyYEHUS] BOJIHBIX PECYPCOB U MCMOJIb30BATHCS
JUIsI OPOILLIEHUSI HEMOCPEJICTBEHHO, MO0 Nocye pa3daBiieHusl MPECHbIMU BOIaMU, JIMOO MOCJe
onpecHenusi. B 1975 r. o6beM cOpocHbix Boj B Mupe jgoctur 1200 km3/rofi, U3 HUX TOJIBKO
NIPEHAXKHBIX BOJI OTBOJIUJIOCH B CEJILCKOM X03s1iicTBe npudauzuTebHo 500 km3/roa. Tak kak B
NYCTBIHSX MHpPA HAXOAWTCS TPETh BCEX OPOIIAEMbIX 3€Mellb, TO K3 ITOr0 KOJMYECTBa
NIPEHAKHBIX BOJI HA ApUIHbIE 30HbI MPUXOAUTCST 0KoJ0 170 km3/rop.

B nHauieii ctpaHe ysKe mpoBefieHbl OMNbIThl, KOTOPbIE MOATBEPAWIN LEAECO0OPa3HOCTh U
pPeHTAa0eNbHOCTh UCHOJIb30BaHUS MUHEPAJIM30BAHHBIX BOJ| /ISl OpPOLIEHUSI KOPMOBBIX U
TeXHUUYECKUX KyJIbTyp («Vcnosb30BaHMEe MUHEPaIM30BAHHBIX BOf...», 1973; PaxumOaes,
Noparumos, 1978). I'. C. HecrepoBa (1972) B 06CTOSITETLHOM U YPE3BbIYAHO MHTEPECHOM
0030pe 0000mMIa pe3ybTaTbl CBOMX WCCJEJOBAHUN W MUPOBOM OMbIT UCMOJIb30BAHUS
MUHEPAJIM30BaHHbIX  BOJl  JiI1  OpolleHus. BbUi0o  MokazaHO, UYTO HE  TOJIbKO
CJ1a00OMUHEPATIM30BAHHbIE KOHTUHEHTAJIbHbIE BOJIbl, HO U MOPCKHE MOXHO B OINpPEJEJEHHbIX
YCJIOBUSIX C YCIIEXOM UCMOJIB30BATh /1JIsl BhIPAILIMBAHUSI KOPMOBBIX U TEXHUUECKUX KYJbTYP.

O6HajeXuBaroIye Pe3ybTaThl yKe MPOBEIEHHBIX OINMBITOB BO MHOIMX CTpaHax Mupa
OTKPBIBAIOT peaJibHbIE MEPCNEKTUBDI VICTIOJTIb30BaHUS OTPOMHBIX pecypcoB
CI1aOOMUHEPATM30BAaHHBIX BOJ] (MOJI3EMHBIX U MOBEPXHOCTHBIX) U PECYPCOB MOPCKMX BOJL JIJIsI
OPOLLEHUS APUHBIX 3€MEJIb 1 OCBOEHUS MyCThIHb.



I'TABA 2

TpagunuoHHbie CNOCOObI JOOBIYH BObI B MyCThIHE

OpoiueHne B ApeBHEM MHUpe

Bopa — HenpeMeHHOE yCJI0BUE CYLIECTBOBAHUS YEJIOBEKA, IOTOMY JIFOAU U3 MOKOJIEHUS
B MOKOJICHHE OTKPbIBAJIM BCE HOBbIE M HOBbIE CIOCOOBI €€ J00bIuM. Benvkue nyuBunmu3auyu u
KYJIbTYPbl JPEBHOCTH ObUIA OOs13aHbI CBOMM PacLBETOM M MOTYLIECTBOM B 3HAUMTEJbHOWM
MEpPE YMEHMIO U M300pEeTaTeIbHOCTH YeJNOBEKa M0ObIBaTh BOAY B TSXKEIbIX NPUPOJHO-
KJIMMATAYECKUX yCIIOBUSIX .

[lepBbie LMBUIM3aUMM B JPEBHOCTM BO3HUKIM B foivHax pek Hwima, Mupa, Turpa u
EBdpara eme 5—6 ThIC. JieT Hazaja. Tensblil KIUMaT, TIOAOPOJIHbIE 3eMJId U OOUJIME BOJIbI
CO3J]aBAJIA OJIaronpusiTHbIE YCJIOBUS IJIs1 IOCEJIeHUs Jitofieit. B riyOoKoi peBHOCTU B JIOJIMHE
Huna Bo3HMKIIO MoryuiecTBeHHOe napctBo papaoHoB. Mictoku Huna niexxat ajieko Ha rore B
ropax kBaTopuasibHO AMpuKU 1 AOGUCCUHCKOrO HAaropbsi. DTa caMas JIJIMHHAS peKa MUpa Ha
OOJIbILIOM PACCTOSIHUM TEYeT MO PACKAJIEHHON MYCTbIHE, MPUHOCS B Hee KW3Hb. ExkerogHo,
pa3uBasICh, 3aTalyIMBaeT MOJIS U yJoOpsieT UX MIOAOpOaHbIM WioM. Eille Ha 3ape ucropuu,
YTOOBI 3alUTUTL Ermmer Kak OoT m30bITKAa, TaK W OT HEOCTATKAa HUJILCKUX BOJI, KUTEIISIM
NIOJIMHBI HEOOXOIUMO OBbLIO YKPOTUTb PEKY M PacnpefesisiTb BOAY C MOMOILIbIO CJOXHOKN
CHCTEMbI INIOTUH U KAHAJIOB.

CornacHo mnpepfaHuto, nepsblii eruneTckuil napb, Menec (okosnio 3400 r. 1o H.3.) OblI
TAaK>Ke U MEepBbIM cTpouTesieM aamo st peryiupoBanus Huma (Xepcer, 1954). Bo Bpemena
(pbapaoHOB OCYLIECTBISIICS TIIATENBbHBIN YXOJ 3a MPOCUTENBHON crucTemMoii. bbul pa3padboTan
UEJblid KOAEKC 3aKOHOB BOJOMOJIb30BAaHUS, KOTOPOrO HEYKOCHUTEJIBHO NPUEPKUBAIUCH B
Hpesuem Erunre. Iloka mnpouseran [IpeBHuit Erumer, oOpoCUTENIBHBIE CHUCTEMBI
NOIEP>XKMBAUCh B 00pa3uoBoM nopsjke. [lo3nHee, ¢ NpUuxogoM pUMIISIH, a 3aT€M U TYPOK,
KaHaJIbl ¥ TUIOTUHbI HE PEMOHTUPOBAIMCH, OPOCHUTENbHASI CETh HE OYMILAJIACh M MpPHILJIA B
ynIajoK.

B miopoponHoii fosimHe [IBypeubst 60Jiee S ThIC. JIET Ha3a/] BO3HUMKIIMA FOPOJia W LIAPCTBA
[IIymep u AKkkaji, KOTOpbIE JOCTUIJIM BBICOKOTO HUCKYCCTBA B CTPOMTENBCTBE IMJIOTHH,
BOJIOXPAaHUJIMIL M KaHaioB. Ho Kpome BBICOKOIO MHXKEHEPHOTO MCKYCCTBA [APEBHUE LIyMEpbI
3HAJIM U MPUEMbI MOJUBHOrO 3emiiefiesivsi. OHM Ha OMNbITE YOeqUINCh, YTO U30LITOK BOJbI HA
NOJIIX NPECTABIISIET COOOI HE MEHbLIee OEJICTBUE, YEM U €€ HEIOCTATOK.

B2400r. go H.3. Mexjy ropogamu YMMa u Jlaram BO3HMKJIM Pa3jopbl U3-3a
COBMECTHOTO N0JIb30BaHus Bojjamu EBpara. Jlaram npopbiin ce6e HOBbIN KaHAI U MOJaN BOLY
Ha nosig u3 Turpa, HO 3TO NpHBeNoO K KatacTpode. HoBbIl KaHam mopjaBas CIUIIKOM MHOTO
BOJIbl, YPOBEHb TIPYHTOBBIX BOJ MOJHSJICS MOYTH [0 MOBEPXHOCTH, U BCE MOJI MOKPbUIUCH
conblo. Jlarammpl BbIHYX/EHbI ObIM OpPOCUTH 3TU MOJISI U TMEPECENUTHCS HA HOBBIE 3€MIIU
(PropoH, 1966).

B npesHeM BaBusioHe npaBuia nmoJjib30BaHUSI BOJIOM ObLIM BO3BEEHbI B 3aKOH, U TaM
CKpYMYJIE3HO CJIE[IUJIU 32 TEM, YTOObI BOjIa pacnpefiesisuiach CIpaBe/jIMBO U 3eMJIsl Opollaiach
B MOPSJAKE CTpPOrom ovepeaHoctu. o Hac Aouum OTPBIBKM CBOJA 3aKOHOB XamMMypamnu
(1792—1750 rr. 1o H. 3.), B KOTOPbIX ObUIM NOAPOOHO ONMMCAHBI MPaBUJIA MOJb30BAHUS BOJION



(HekoTopble M3 HUX MpuBefeHbl B padore A.Il. MypanoBa, 1959). CypoBoe HakazaHue
OXHJAJI0 TOTO0, KTO Hapyllajd 3aKOHbI BOJIONOJIb30BAHUSI WJIM MO Ybell BUHE MPOUCXOMUI
NPOPHIB JaMOBbI.

Ha nporsckenum ponroi mcrtopyum Ha UBETYLIYIO JOJAMHY MeconoraMuu KOYeBbIe
IUIEMEHA HEOHOKPATHO COBEPIUAIM HAa0erM W 3aBOEBbIBATIM €€. 3aBOEBaTe/M HE 3HAIU
OpOLIAEMOro 3eMJIEJIE/Isl U MOHATUS HE UMEJIU 00 YCTPONCTBE WPPUTAMOHHON CUCTEMBI,
NO3TOMY KaHaJbl 1 OPOCUTEJIbHAS CETh NPUXOAWIN B 3aIlyCTEHNE, A I0JIMHA BCe OoJjiee u 6oJiee
NPEeBPALLATIACH B IIyCTHIHIO.

Lperymme umBunu3auum Xapanna Ha tore Ilenmkada B Mugun u Moxengxko-/lapo B
[TakucTane sBASIIM COOO MPUMEP MOPA3UTELHO BbICOKOTO YPOBHSI Pa3BUTHUS HALIMOHAJIBLHOMN
KyJabTypbl. MoxeHmko-/lapo Hac wuHTEpecyeT CBOE TEXHUKON BOJOCHAOXEHUS U
CAHWTAPHOr0 OJaroycTporcTBa. B ropoye cymecTBoBan BOIONPOBOJ, M KAHAIN3ALMS , IMEJTUCH
OOILIECTBEHHbIE KYNAJIbHA U MOYTH B KaXKJOM JIOMe Oblja BaHHAasi KOMHATa, OTKYja rpsi3Hast
BO/Ia MO TPyOaM BbIBOJUIACH B BbIFPEOHbIC SIMbl. DTU SIMbl CJYXKWUJU OTCTOVHUKAMU, TJie
OCaXJIAUINCh TBEPJbIC YACTULbI, U OHU MEPUOAUYECKHA OYMIAIMCh. M3 siM rpsi3Has Boja
NoCTynaja B KaHAIM3ALWOHHBIA KOJIJIEKTOP CTOYHBLIX BOJ M MO HEMY BBIBOJUJIACH 34 TOPOJ
(I'unbzenbax, 1964; dropoH, 1966).

Be3HaH0pHBIe BOOOIMMPOBOAbI 1 aKBEAYKH

Ho He Bcsikast mycThIHS 00J1alaeT TaKuM OECUEHHBIM JIapOM, KaK KpyIMHas peKa, a MHOTHE
HE KMMEIOT Jaxke MaibiXx peK. M mogu eme B riayOOKOil JPEBHOCTHM HAyYWIIMCh CTPOMUTH
Oe3HanopHbIe BOIONPOBOJIbI, MPEJCTABISIOIME COOON OOJMUOBAaHHBIE KAMHEM KaHAJIbI-
2KeJ00bI, YIOKEHHbIE CO CTPOrvM COOJTIO[ICHUEM YKJIOHA, YTOOBI BOJIA 1IJ1a CaMOTEKOM. B Tex
Clly4dasiX, KOrJia HEBO3MOXKHO ObLIO OOOMTM BO3BBILIEHHOCTb, CTPOMTENN NPOpyOam B HEW
TOHHEJI, a KOITIa BCTPEYAIMCh HU3MHA WK YILIEJBE, TO KAHAJ YKJIAbIBAJICS HA AKBEYKMU.

TOYHO HE YCTAHOBJIEHO, IJIE U KAaKOW HApOJl BIEpBbie NOCTPOUI BOJONPOBOJ] U AKBEIYKH.
Bo MHOrmx mecrax HaxofsiT MX OCTAaTKW W pa3BaiuvHbl. [lepBbie BopompoBoawl B [IpeBHen
I'peuuu otHocsTest K VII— VI BB. 10 H. 3. Ha ocTpoBe Camoce npu tupane [Tonukpare (537 —
522 rr. no H.3.) apxutrekTop EBnamunyc u3 Merapbsl npoBes B ropoj Bojay, NpoOuUB 4yepes
KaMEHHYI0 ropy TOHHesb mymHOM 1200 M. OH TOYHO paccuMTan HanpaBJIEHUE U BbIIEPIKAI
YKJIOH, 4TOOBI BOJja MO0 HEMY 1IUIa caMOTeKOM. Jlasiee mo o0JMIOBAaHHOMY KaMHEM KaHaJly BOJa
NOAXOAMJIa K TOPO/ly M 3aTeM MOCTyNala B Pa3BETBICHHYIO CE€Th TPYO, MOJABOAMBILMX BOAY K
(pbontanam, Tepmam um BO MHorue poma Oorayeil. CTOYHbIE BOAbI MO [JPYrMM TpyOam
cnyckanuch B raBadb (I'mnb3enbax, 1964; I'opckuii, 1962).

HanGosbmin pazmax cTpoUTENBCTBO BOJONPOBOAOB M AKBEAYKOB MOJIYYWIO B [IpeBHEM
Pume. TlepBoiit akBenyk anmHoi 20 kM nocTpoeH B 312 r. 1o H. 2. B anoxy pacusera Pumckoit
UMIIEpUX B TOPOJ] NOABOAWII BOIy YK€ 14 BOgompoBOJOB, MpuyeM BotonpoBoj AkBa Mapcust
uMes NMPOTSKEHHOCTh 91,6 km (M3 Hux 11 kM akBenykoB). CamMbIM OOJNBIIMM JJOCTUKEHUEM
PUMCKON TUJIPOTEXHUKM CUMTAIOT COOPY3KEeHKME TOHHEs uepe3 ropy AddamraHo JirMHON 5 KM.
Pumckumu akBeiykamu B KoHle I B. H. 9. 3aBefoBan Cekcryc 0nuyc ®poHTUHYC, KOTOPbIi
Hanucal UCTOPUIO UX COOPYIKEHUS, ITIe OH C FOPAOCThbIO rOBOpWI: «Pa3Be MOXKHO CpaBHUThb
Oecrnojie3Hble MMpamMu/ibl WIA HEKOTOPbIE MPOCABJIEHHbIE, HO TOXKE HE MPUHOCSILIUE MOJIb3Y
COOPY>KEH I'PEKOB C 3TUMU akBegykamu?» (I'opckwuit, 1962).

Cronuua ruraHTCKON paboBIAJEIbUECKON UMMNEPUM XKUjla rpadbekamMu W XUILIEHUSIMU,
NpUYEeM TOPOJI-TUTAHT CaM HUYEro He MPOM3BOJUI, 4 CBO3WJI U3 KOJIOHMI BCE HEOOXOUMOE.



Haxe Bopy Pum 3abupan mM3 BceX OKpeCcTHbIX MCTOYHMKOB B pamuyce 100 km. B ropopn
NOJABAJIOCH OTPOMHOE KOJMYeCcTBO BOAbl — B cpeaHeM 1000 a/cyT Ha KaKaoro >KUTess.
Takoe BojionoTpebieHne He MOKeT 00eCTIeYnThb HAIII THU HUA OffHA CTOJIAIA MUPA.

PuMckue nMmnepaTopbl CONEpHUYAIH JIPYT C APYTOM B COOPY3KEHUU B TOPOJIE POCKOIIHBIX
TepM — OOIIeCTBeHHbIX 60aHb. HekoTopble ObLTM HACTOJLKO BEJIMYECTBEHHBI W TPAHNO3HBI,
YTO B HMX MOIVIM OfIHOBpeMeHHO HaxopauThcs 1600 uenoek. Kpome 11 Tepm, 6bu1o 850
kynaneH, 1350 o611eoCTynHbIX BOJOEMOB M KOJIOALEB, MHOXKECTBO (pOHTaHOB. B Goratbie
JloMa BOjia TOflaBaJlach MO KaMEHHbIM W TIMHSHBIM Tpy6aM. CTOYHbIE BOJIbI OTBOJWJIUCH
MIOJI3€MHBIM MTyTEM B COOPHBIN KOJIJIEKTOP, KOTOPbI BHIBOJMI M3 TOPOJia 3arpsi3HEHHBIE BOJIbI
B Tubp (I'mnb3enbax, 1964).

Jlo Hammx AHEW COXPaHWINCh OCTAaTKM AaKBEYKOB B CHUPUIMCKON IYCTBIHE B Oa3UCE
nerenpapHoii [Tanemupsl, B TyHuce Ha 3emuisix jipeBHero Kapdparena, B MpaHe Hepaneko ot
ropopa Kym u BO MHOrMX ApPYrMX MECTaXx.

Konoausl u Ksipu3sbl

B nyCTBIHHBIX M 3aCyLUIMBBIX paiiOHaX, I7€ MOBEPXHOCTHbIE BOJOTOKM (PEKU, pyybH,
POJHMKM) OTCYTCTBYIOT, €QVUHCTBEHHbIMU WCTOYHMKAMU BOJOCHAOXEHUsI ObLIM LIaXTHbIE
KOJIO[IbI, BCKPbIBABILIKME NEPBbIA OT MOBEPXHOCTH T'OPU3OHT MOA3EMHBIX BOJ. BBITH MOXeT,
KOJIOfIEl, — JIpEBHeNIIee N300pEeTeHNEe YeJIOBEKA, O3BOJIMBILEE €My N0ObIBaTH BOJY M BECTHU
XO035MCTBO B UPE3BBIYANHO CYPOBBIX YCJOBUSIX IyCTHIHU.

N3 konoueB 100bIBaiM U JI0OLIBAIOT BOIY HE TOJILKO JIJISl MUThSI U BOJIONOSI >KUBOTHBIX,
HO U J1J1s1 OPOLLIEHUs] HEOOJBIIMX YYACTKOB 3eMJIU. [IJ11 3TOro NpUMEHSIJIUCh BOJONIOTLEMHUKHY,
NPUBOJMBILIMECS B JBUKEHHE >XMBOTHbIMU. W Takoe KOJOfe3HOE OpOIIeHWE CYIIECTBYET C
NIPEBHEMIIINX BPEMEH U J10 Hailero Bpemenu B [lakucrane, Mupuu, Adranucrane, CayoBCKOi
ApaBuM W [pyrux cTpaHax. B MyCTbIHHON 30HE€ OYEHb MHOTO KOJIO/LEB; OOIas uX
YUCJIEHHOCTh Heu3BecTHa. O poJii KOJIO/LEB B XO3SIMCTBEHHOM >KWU3HU 3aCyUUIMBBIX CTpaH
MOXHO CyJuTh Mo Takomy npumepy. B Ilakucrane u3 11,4 MiH.ra opoumaembix 3eMesb C
NOMOIIIBIO  KoJlofileB mnoJsimBaeTcss 957,5 Thic.ra («OpouieHue M ocyllieHue...», 1974).
B nocnenHee BpeMst NepexofisiT K CTPOUTENBLCTBY 00Jiee COBEPLIEHHBLIX OYPOBbIX CKBAXKUH UJTU
TpyOYaThIX KOJIOAILEB, 00OPYJOBaHHBIX COBPEMEHHbIMU HACOCAMU.



[MopBuXXHbIE Necku, 06pa3oBaHHbIe BOKPYT Konoaua

B CCCP B 1973 r. TONBKO Ha MyCTHIHHBIX U CTEMHBIX MACTOMILAX HACUUTHIBAIOCH OOJee
70 ThIC. WIAXTHBIX KoJiofiueB U 0kKoJio 30 ThiC. OYypoOBbIX CKBaKMH («Menuopauusi 3eMelb
CCCP», 1975). B Haileii cTpaHe KOJO/UbI CY>KaT MPEeUMYILECTBEHHO 111 BOJIONOSI CKOTa U
JMIIb B HEKOTOPBIX Ciy4asix JJisi BOflocHaOxeHus HaceseHusi. Kojopne3Hoe opolieHue He
NPaKTUKYETCS.

BoigarormumMcst TOCTHKEHHEM HApPOJHOW THUIPOTEXHUKHU CJIEyeT MPU3HATh TOI3EeMHbIC
BOJIOCOOpHBIe Tajepen, Kotopble B CpemHein A3sum m Ha KaBkasze Ha3bIBalOT KsSpu3amu, B
HNpane — kanatamu, B Acppuke — dorrapa (I'mnbzendax, 1964; dropon, 1966). O6b1YHO uX
CTPOSIT Ha TIOATOPHBIX pPaBHUHAX, 7l B KOHyCax BbIHOCA cofiepKHUTCsl Bopa. OGHApy>KuB B
NICPBOI IIaXTe BOJOHOCHBII TOPU30HT, OT HETO HAYMHAIOT BECTH TOPUM3OHTAIIbHYIO Tajiepero,
cobmopast ykjaoH. Ha paBHBIX pacCTOSIHMSIX POIOT BCIOMOTaTebHbIe BEPTUKAIbHBIC IIAXTHI,
KOTOpbIE BHAuaje CJy>KaT CTPOUTEJSIM JJisl yJaJieHusi TPYHTa, a 3aTeM OCTalTCs st
BEHTUJISIIIUMN.
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ANAN-NNNANY

Cxema noasemHoun BoAoCO60pHON ranepeun (KApusa):

1 — opowaembin y4acToK, 2 — nogropHas paBHUHA, 3 — BEHTWIAUMOHHbIE WaxThl, 4 —
roNoBHOW Konogeu, 5 — ropusoHTanbHana ranepeq, 6 — aTtMocqepHble ocaaku, 7 —
BOAOHOCHbIW CION, 8 — BOAOYMNOPHbIN CIION



['opu30HTaNBEHYIO IITOJIBHIO POIOT OOJBIIOTO CEYEHHUS, YTOOBI YEJIOBEK MOT MPOWUTU CTOSI.
Ecym rpyHT ci1abpli1, TO €ro 3aKpervisiioT, MHOIMA 1aXKe KaMEeHHOM KJjaikor. Ha noBepxHocTn
KSIPU3 MPOCIIEKUBAETCS N0 OE3YKOPU3HEHHO POBHOMY Psly Ky4deK BbIHYTOM 3emin. CpeHsisi
miMHa Kspu3oB 5— 10 kM, riiyOuHa nepBoi, camon riayookoit maxtel — 5S0—100 m, a nedurt
kousieonercs ot 30 o 100 n/c u 6onee. Kaxplii METp MOA3EMHON Tajieper, MPOHU3bIBAOLLEN
BOJIOHOCHBII TOPU30OHT, oOecneunBaeT pacxop 0,3—0,6 a/c.

Kspusbl Obun m3BecTHbl B Accupun, BaBunonun u npeBneit Ilepcusi, MCnoab30BanCh
pumisiHamu B Cupun, 3ateM Typkamu B Manoit Azun. Onu BcTpevatorcst B CpenHein A3um u
3akaBka3be, Ha bmkaeM u CpegHem Boctoke, CeBepHoit Adpuke u LleHTpanbHoit A3um.
Tonbko Ha HWMpanckom Haropee HacuutbiBaeTcss oT 80 go 100 Thic. kspusoB. Ksipusbl
00ecneynBarOT BOJIOCHAOKEHNE HACEJIEHNS U OPOLLICHUE .

B Adranucrane 3HaMEHUTBbI  KOJOCCAJbHbIE MO  CBOMM  pa3MepaMm  Kspu3bl,
CYUIECTBYIOIIME C JpeBHEMIIUX BpemeH B fosuHax ['aznu, TapHaka, Cucrtana, Kanpgarapa u
xanana6ana. Y Teneps ewe B noavHe TapHaka pacnosioxXeHbl KpynHeime B AraHuctane
ksipu3bl ayuHO 30 kM u gedéutom o 2500 51i/c («BogHble pecypchl U BOIOXO3SMICTBEHHBIE. ..,
1967). B Ilakuctane B 1965 r. kapusbl nopaiv fa opoiueHue nojeinr 2097 MiH. M3 BOJIbI
(«Opollenue u ocyuieHue...», 1974).

Benuka ponb nopg3emMHbIX BOJOCOOpHBIX Trajepen — KaHatoB — B Mpane, rge oHm
o0ecrneuyrBaroT BOJION HACeJIeHWe M MOYTH MOJIOBUHY BCEX OpollaeMbIX 3eMelib (1,5 MiH. ra).
B Hpane 3a 2500 net noctpoeHo 40 ThIC. KaHATOB 001Iei JUHON 270 ThIC. KM U CyMMapHbIM
neourom 560 M3/c, KOTOpbIE JAIOT OKOJIO TPETH BOJIHBIX PECYPCOB CTpaHbl («BogHble pecypcbl
U BOJIOXO3SICTBEHHbIE...», 1967; «More water...», 1974). V3 npexHero uyucia KaHaTOB B
HACTOSIIIEE BPEMSI OCTAJIOCH JIEMCTBYIOIIMX TOJBKO 2 ThIC. CAMBIX KPYIHBIX, OHU JJAlOT OKOJIO
20% Bceil BObl, HEOOXOIMMOM [IJ1s1 OPOLLIEHUS] U BOJJOCHAOKEHUSI HACETICHUSI.

B Caxape ot durura B Mapokko no Tupukenbta B AJDKMpPE pacroyiaraetcsl LeMnb
0a3uCcOB. DTO TaK Ha3blBaeMas «MajbMoOBasi Jopora», mnpoTsHyBuascs Ha 1200 kM.
CywecTBYIOT 3TH 0a3UChI TOJIBKO 3a CYET BOfbI, MOJABAEMON M3 MOJ3EMHBIX BOJOCOOPHBIX
rajgepeil — dorrap, Kotopble uMetoT JyMHYy 5S— 10 kM u ryouny o 40 M. MIx oOwas aivHa
ToJIbKO B Amkupckoil Caxape mnpeBbliiaeT 3 Thic. KM. B AiiH-Canaxe oOumii ge6uT Bcex
¢porrap B Hauase Beka 6bu1 250 1/c, a B 1947 r. — 108 n/c (PropoH, 1966).

B Coerckom Typkmenncrane B npefaropbsx Konermara obuio 0onee 200 Kapu3oB ¢
ob6wmM aeoutom 2260 ni/c. B 1965 r. geficTByrolUX KIpU30B OcTanoch 98, nMeroumx 1eouT
1140 n/c. B HacTosiiiee BpeMsi aKcCIulyatTupyetrcss 54 Kspu3a, pacxoj] KOTOPbIX COCTABJISIET
1000 n/c («I'upporeonorusi CCCP», 1972).

Habmopaercss oOujast TeHjeHuusi 3a0BEeHUsI CTaporo crnocoda BOJOCHAOXKEHUsI U
ferpajauysi BCEro KSApU3HOro Xo3siiicTtBa. CTpOUTENLCTBO KSIPU30B M NOMEp>KaHUE WX B
paboyeM cocTosiHMM — Jie10 goporocrosiee. [1o JaHHbIM (ppaHy3ckoro yuyeHoro P. dropona
(1966), Ha CTPOUTENILCTBO KSIpU3a CpefiHen JTIMHbI (5 KM) 3aTpaThbl paboyeil CUJIbl COCTABSIT
OKOJIO 48 ThIC. YEJIOBEKO-[JHEW, YTO, MO0 COBpeMEHHbIM pacueHkam omaTtel Tpyaa B CCCP,
odoiiercss B cymmy He Menee 0,5 muH. py6. [emeBne OypeHue CKBaXKMH TOW XKe
NPOU3BOAUTEBLHOCTH, HA COOPYKEHUE KOTOPBIX pab0oUnX PyK TPeOyeTCsl MEHbIIIE.



C60p IIO)KIICBOiI BO/1bl HA €CTCCTBCHHBIX U1 HCKYCCTBC€HHbIX BOlIOCﬁOan

ATMocepHble 0Caki — TNEPBOMCTOUYHUK MPECHBIX BOJ, B MyCThbIHE, U TaM, IJIe 9TO
BO3MOXHO, YEJIOBEK C JIaBHMX TMOp coOMpall JOXKJEBYKO BOJY Ha JIFOOOW MNOBEPXHOCTH,
o0pa3ytollei CTOK (TJIMHUCTOI, KaMeHUCTOU U Jip.). B cepenune XX B. KOUeBHUKU-CKOTOBOJIbI
Erunra, Bbinacas CKOT K 3amafgy OT fAeabTbhl Huia, oOHapy>kuiu paccesiHHble B MYCTbIHE
UUCTEPHbI. DTU LHUCTEPHbI eMKOCTBIO OT 35 0 340 M3 MOCTPOEHBI €1l PUMIISTHAMU PSIJIOM CO
CcKajlaMu, KOTOpbIe CIYKWUJiM BOgocOopHOi miomaapto. CoOpaHHas Boja HampapJisiiach MO
KaHaBaM K LIMCTEPHaM, IJie U XpaHWJach ompefeneHHoe Bpewmsi. LlucTepHbl obecrneuynBaiu
BOJIO¥ macTOulla ce30HHOro noJib3oBanus (Kynux, 1959).

B nyctesix Cpepneit A3un n KazaxctaHna qoBOJIbHO 3HAUYUTENbHbBI PECYPCHI BPEMEHHOTO
NOBEPXHOCTHOIO CTOKa, OOpa3yroILIEerocss B MPEAropbiXx M Ha TIJIMHUACTBIX BOAOCOOpax
(TakbIpax) B paBHMHHOW 4YacTW. IIpearopHelii CTOK B CpPEIHUI MO BOJHOCTU TOJi TOJBKO B
npefenax TypkmeHuctaHa oueHuBaetcss B 542 muH. m3/rop (Jlemwmnckuii, Kupcra, 1967).
Bopbl mpearopHoro CToka HMCNOJB3YKOTCA I MACTOMIIHOIO BOJAOCHAOXKEHUS IMyTeM
YCTPOMCTBA IJIOTUH U 3aNPYJ, HO MTOKA €11e B HEJOCTATOYHBIX MacIuTadax.

[IpencTaBnstoT NMpakTUYECKUI UHTEPEC BOJIHbIE PECYpPChbl BPEMEHHOI'O0 MOBEPXHOCTHOIO
CTOKa, 00pa3yIollerocs Ha MIIMHUCTBIX BOJOCOOpax-TakbIpax. OHU COCTABJSIIOT B CPEHUIA TO
BojHocTH Tofi 704 MiaH.M3, B TOM uucie Ha Teppurtopun TypkmeHucTtaHa — 332,
Y36ekncrana — 99 u Kazaxcrana — 273 mnn. M3 (Jlemmackuii, 1974).

B Cpenneit A3um HapojHasi TMPOTEXHUMKA JIOCTUIJIA BBICOKOIO MacTepcTBa B cOope
MOX/IEBOW BOJIBI HA TAKbIPAaxX M pa3padoTajla MPUEMBI €€ XpaHEeHUs. TaKbIpbl paccesiHbl Cpeau
OapxaHHbIX Lienell U UMeroT miowaab 1—5 kM? u 6osnee. Takbip pa3mepoM B 1 KM? MOXET
faTh B 3aBUCUMOCTHU OT ocakoB OT 5 10 31 Tbic. M3 Bosibl (KyHuH, 1959; Jlemunckuii, 1974).
ITo nannbim A. I1. JTaBpoBa, B TypkmeHucTane o0ujasi nioiaib TakbIpoB paBHa 19 995 km? u
TakbIpoBUIHbIX TOuB — 11 004 (Jlemmuckuii, 1974).

TakbIp MOYTH BOJJOHENPOHULIAEM U MPU BbINAJCHUA JJjaxkKe caadboro Joxkjs o0pa3yeT CTOK.
HoxyeBast Boja COOMPAETCS B MOHMKEHUM M XPAHUTCSI JIMOO B OTKPBITHIX MOXKIAEBBIX SMaxX
(Kakax), rje OHa JOBOJIbBHO OBICTPO HcCHapsieTcsi, MO0 B MCKYCCTBEHHBIX pe3epByapax-
cappo6ax eMkocTbro 500—1000 m3. B crapuHy cappoObl CKIIQIbIBAIMCH U3 OOOK>KEHHOTO
KUpIUYa, HEKOTOPbIE M3 HUX COXPAHWIKACH IO HAlIMX [HEW B XOPOWEM COCTOSHUU W
NPOJIOJIKAIOT CIYKUTh JIFOfISIM. 3arac BOJbl B HUX JJOCTATOYEH J|JIs1 BOJIONOS HECKOJBKUX OTap
OBel, WK BepOJIIOJIOB HAa MEPUOJ] UCHOJb30BaHMWSI CE30HHBIX macToull. B Tabs. 4 npuBeeHbl
3KOHOMMYECKHME NOKA3aTeN XPaHEHUs JOXK/IEBOM BO/IbI B Kakax v capyodax.



HevicTeytowan cpegHeBekoBan capaoba, B KOTOPOW XpaHUTCA cobpaHHaA ¢ Takbipa
Aoxaesana Boaa

B npyrux cTpaHax Toxe CYLIECTBYIOT HapojHble METOfbl cOopa UM XpaHEeHUs
aTMOC(EPHBIX OCAIKOB B OTKPBITHIX JOXKJIEBbIX sIMaxX, LIUCTEPHAX, OO0 KEHHbIX TJIMHSHBIX
COCy/lax M T. II.

IIns  KpyriorofgoBoro o0ecnevyeHuss MAacTOMIL BOJAOM HApoOfgHasi T'MAPOTEXHUKA
pa3padoTajna nprueMbl UCKYCCTBEHHOIO (DOPMUPOBAHUS JIMH3bI MPECHBIX BOJ UJIM MOJ3EMHOIO
Mmara3zuHupoBanus Boibl. CoBerckuil yuenblii B. H. Kynun (1959, 1960) neranbHo u3yuuin u
00001 HApOAHbIA ONbIT. CyTh €ro COCTOMT B TOM, YTO COOpPaHHYIO Ha TakKbIpe BOAY
HAMpPAaBJISIOT B BBIPBITHINA B MOHUKEHUU KOTJIOBAH C TOTJIOMIAIOIIMME KOJIOAIIAMU UJTU MTPOCTO
B KOJIOJUBI U 4Yepe3 HUX Boja (puiabTPyeTCs M AOCTUraeT 3epKaja COJIeHbIX Bof. okpaeBast
BOJIa HA HMX KaK Ha BOJIOynope oOpa3yeT IJIaBarollyto JUH3Y NMpecHbIX Boj. Korma Bopa yxe
UCHAPUTCSl C TAKbIPa U OTKPBITHIX JOXJEBBIX sIM (KAKOB), YEpe3 Te XK€ KOJO/LUbI OCTOPOXKHO
CBEpXY OTOMpAIOT MPECHYI BOAY. DTO TaK HA3bIBAEMbIE HAJMBHbBIE KOJIOMUbI «YUPIIE»,
KOTOPBIMU TYPKMEHBI MOJIb3YIOTCS ¢ HE3aMaMsITHbIX BPEMEH.
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Cxema UCKYCCTBEHHOro hopMMPOBaHNA NIMH3bI NPECHbIX BOA U BOA03a60pHOro Konoaua:

1 — necok, 2 — cynecb, 3 — CYrnNHOK, 4 — rnHa, 5 — nMH3a NpecHbIX BoA, 6, 7 — YPOBHMU
NPEecCHbIX U CONEHbIX BOA, 8 — MMMHUCTLIN BOogocbop (Takbip), 9 — namba, 10 — BogomepHoe
ycTpoucTBo, 11 — nornowarowmin KotnosaH, 12 — 6eTOHHbIN Konogeu, 13 — BUHTOBOW
HacoC C gBuraTteniemMm BHYTPEeHHero cropaHuda, 14 — cbopHbin 6ak (xaygaH), 15 — nounku

HanuBHble Konogupl «4upiie» NPUXOAUTCS €KETOJHO BPYYHYHO YMCTUTH OT TNIMHUCTBIX
HAHOCOB, WJa, M 3Ty paboTy TMOJHOCTBbIO HEBO3MOXKHO MeXaHu3upoBaTb. I[loaromy
TUIDOTEXHUKU TPEJIOKUIN Oojiee COBEPILIEHHYIO CXEeMy MarasMHMpOBaHUSI BOJbI B
NO/I3EMHOM  KOJUIEKTOpE: 4epe3 KOJIOfiel, TMPOM3BOAMTCS TOJIBKO OTKayka BOAbl, a
NorpysKeHne — uepe3 MH(UILTPALMOHHBIN KOTJIOBAaH, KOTOPbI MOXHO JIETKO OYHILIATH OT
HAHOCOB C NMOMOILIBIO OYJIb03€epa WM MEXaHWYecKoi jonatsl. [loxkaeBast Bofia (puiabTpyeTcs B
30HY aspaliyd W OYMILAETCS, MOJ| 3eMJiell OHA MPAKTUYECKU HE MCMAPSIeTCSl, U eClii 00beM
JIMH3bl JIOCTATOYEH, TO TMpEecHas BOJAa COXpPaHseTCsl B TeuyeHue Bcero ropa. B Ta6m. 4
NPUBOJSITCS 9KOHOMHMYECKHE TMOKa3aTeau coopa M XpaHEeHUsl I0XKJIEBOM BOJbl B MOA3EMHOM
kosyiekTope Ha craumoHape Kappoikyns MuctutyTa mycteiib AH TCCP B LleHTpanbHbIX
Kapakymax. CO60p BOJbI OCYLIECTBISIETCS HA €CTECTBEHHOM BOIOCOOpE (TAKBIPE).



Taonunpa 4

CpaBHuTe/IbHbIE IKOHOMUYECKHE TOKA3aTe/IM J00bIYM BOJbI Pa3HBIMU CIIOCO0AMM B
nyctbiHe Kapakymbl

(mo manHbIM ATaesa, 1974, 1978)

Tpous- YIICJII;HI)SIG HOKa3aT66JII/I
BOJH- Ha 1 M3 BopibL, pYO.
CnocoObl XpaHeHs U TOObIYM BOJbI| TEJIb- KAHTAb- | MPHBE/IEH-
HOCTb, [CE0ECTO-
HbIC 3aTpa-(HbIC 3aTpa-
M3/cyT | UMOCTb
ThbI ThI
Kaknu
10 000 9,0 0,12 1,80 0,34
€MKOCTbIO, M3
30 000 15,0 0,19 3,06 0,57
Capno0sb1 *
500 2,5 2,65 71,04 11,53
€MKOCTBIO
1 000 4,0 1,71 4461 7,28
laxTHbIe KOMOAUBI **
30 12,0 0,52 3,56 0,96
50 12,0 0,59 547 1,27
LJ1yOUHOM, M
100 12,0 0,71 8,06 1,72
200 12,0 0,96 13,04 2,59
BypoBble ckBaxkKMHBI **
30 12,0 0,74 2,10 1,00
50 12,0 0,33 3,04 121
LJ1yOUHOM, M
100 12,0 0,98 4,61 1,56
200 12,0 1,23 7,67 2,19
[TopzemHbIi KONIEKTOP
(coop BoabI Ha TakbIpe KappbIKyJb) 10,2 0,35 10,72 1,69
Bopocbophas nnomiaaka *
nnomamsio 1 ra npu 500 m3 2,5 9,10 87,28 20,01
oGbeme c6opa BOMBLIBIOA [17000 v | 4.0 5,51 51,36 1193

* [1Ipu Munepanuzauuu Bofbl B kKosofue 20 r/a u cpepiHeit riyoune ee 3aneranust 30 —50 M.

** B padore 1978 r. A. ATaeBbIM YTOUYHEHBI JJaHHbIE 1974 T. ¢ y4eTOM N3MEHUBLIMXCS YCIIOBUIA.




Ho He Be3ne wumerorcsi Takbipbl. UM ecau mopzemMHble BOJbl CUJIBHO 3aCOJICHbI, a
NOJTAKbIPHBIX MPECHOBOJIHBIX JIMH3 HET, TO /IJIs1 cOOpa I0KAEBOW BOJIbI CTPOSIT UCKYCCTBEHHbIE
BOJIOCOOpHbIE TUIOHIAJIKU C ac(ajbTOBbIM MOKPBLITUEM U KEJE300€TOHHOW capo0oi
COOTBETCTBYIOLIEN eMKOCTU. 13 Tabii. 4 BUHO, UTO CTOMMOCTb JJOOBITOI B 3TOM CJIyuyae BOJIbI
OyJIeT HAMHOTO JIOPOXKe, YeM IMpu cOOope BOJIbI HA €CTECTBEHHBIX BOjocOopax (ATaes, 1978).

Kurenu npumopckoro ropopa I'acan-Kynu, B 3anagnoit TypkmeHuu, NpeanoyuTaroT
UCIOJIL30BaTh /ISl MUThS [OXKJEBYIO BOJly, a HE peuHyr U3 ATpeka, Ijie KauyeCTBO BOJbI
yXY/ILIaeTcs, OCOOEHHO B JIETHEE BpeMsl, U3-3a OOMEJICHUSI PEKU U HAarOHOB MOPCKON BOJIbI.
['oposkaHe coOuparoT MOXK/EBYIO BOAY C KpbIII CBOMX JIOMOB M XPaHSIT €€ B JIOMAIlHUX
OacceitHax (xay3ax). AHAQJOTMYHO U B HEKOTOPLIX JPYTMX MECTax apUIHOW 30HbI, HApUMEP
Ha bepmyjackux ocTpoBax, B 0e3BOfIHbIX palloHax ABcTpanuu, Ha ocTpoBax Cpeau3eMHOro
MOPS, IJIe PEYHOM CTOK OTCYTCTBYET, a OCAJKU JIOBOJIbHO 3HAUUTEJIbHbI, KUTEJU i1 CBOUX
COOCTBEHHBIX HYX]] B MUTHEBOI BOjIE COOUPAIOT JIOXK/EBYIO BOJY Ha HEOOJBIIMX BOOCOOpax
WU KPbIlLIAaX CBOUX JIOMOB, KPbIThIX OLMHKOBAaHHBLIM eJjie3oM. COOpaHHYIO BOJY XpaHSIT B
BojloeMax mnpu Kaxjaom nome (Kynun, 1959; «Le dessalement...», 1965). HyxHo 3aMeTUTb,
YTO COOMpAIOT HEeMajloe KOJMYECTBO BOJbl U TaKUM OOpPa3oM-00€CNeyuMBaeTCsl MOCTOSIHHOE
BOJIOCHaOXKEHMeE.

Ha octpoBe Manbra cymma ocagkoB jio 600 MM, T.e. ¢ KaXjoro KBajipaTHOrO MeTpa
KpbIL MOXHO coOpath noutu 0,6 M3 Bofibl. Ecain jom umeet kpobiiry 100—200 M2, To 3a rof
cobupaetcs okosio 60 —120 M3, yto obecneunBaeT pacxop 164—328 n/cyt. Ha Manbre 1 M3
cobpanHo 1oxjeBoi Bosibl ctouT 0,16 nonn. («Le dessalement...», 1965).

HOJIHeC‘IaHble JIMH3bI IIPECHBIX BOA U UX IKCILUIyaTalUA

B Typkmenncrade noj GOJILIIMMU MacCUBaMH OapXaHHBIX MECKOB MyTEM €CTECTBEHHON
punbTpam  aTMOCEpHBIX  OCAJIKOB 00pa30BajMCh KPYMHbIE TOANECYaHble JIMH3bI —
SAcxanckas, Yunbmamenkymckas, Ixunnukymckast u ap. («['wgporeonoruss CCCP», 1972).
CraTnyeckue 3amachbl IPECHBIX BOJ] B HUX JIOBOJIbHO OOJIbIIIVIE U onpefiesieHbl B 71 KM3, OJHaKO
OOJILITMHCTBO TOMMECYaHbIX JIMH3 XapaKTepHU3yeTCs MaylbiM BOCIOJHEHWEM CTaTUIECKHUX
3aI1acoB.

N3 Bcex MMH3 B MPOMBIIUIEHHBIX MacITabax aKcIiyaTupyercs B 3anagHoi TypKMeHun
TOJIbKO SIcxaHcKasi. MoHOCTh BojioBMelatolux nopoy cocrasisier ot 10 go 80 M, B HUX
3aKinoueHo 9,5 kM npecHbIX Boji. B 1963 r. nocTpoeH MOLIHBIA BOJ03a00p € BOAOMPOBOAOM
mmHont 118 km po Heobur-[lara, mnopatomumii  Bogy ropojam, HedTenpomMbiciaM |
NPENPUSATASIM TPOMBILUICHHBIX PAllOHOB. DKCIUIyaTalusl BEKOBBIX 3alacoB MPECHON BOJIbI
paccuuTaHa Ha MHOTHME rofipl. Y TBep:KieHHas [ ouepenb Bogo3adopa paBHa 36 Teic. M3/cyT, 11
ouepeab — 55 Thic. M3/cyT (Karpamanos, 1978).
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CxeMa NpoMbILLSIEHHOro 0TGOPa NPECHbLIX BOA, U3 MNOANEeCYaHON NNH3bI CrapeHHbIMU
CKBaYKMHaMW:

1 — necok, 2 — cynecb, 3 — CYrNHOK, 4 — rAnHa, 5 — NMH3a NpPecHbIX BOA, 6, 7 — YPOBHMU
NPecHbIX U CONEeHbIX BOA, 8, 10 — akcnnyaTauMoOHHbIE CKBaXKUHbI, OTKa4ymMBaroLwye npecHyo u
CONEHYIo BoAy, 9 — KOHTPOsibHAA CKBaXKuHa, 11 — nopgayva noTpebuTento NpecHon Boabl,
12 — 0TBOA B NYCTbIHIO COMeHbIX BoA, 13 — punbTpbl aKCANyaTauMOHHbIX CKBaXXUH

CoBeTckre yyeHble pa3padOTaiM OpPUTHMHAJIBHBI METOJ BOjio3a00opa W3 TakKuX JIMH3
(«['mpporeosoruss  CCCP», 1972) w BnepBble B MHUPOBOM NPAKTHKE OCYIIECTBUIA
NPOMBILIEHHbII O0TOOp NpecHoi BoAbl. Ha cxemMe npOMBIIUIEHHOro OTOOpa MPECHBbIX BOJ
BOJ103200p MPEICTaBIEH KyCcTaMK CKBaXKuH. KaxK/blii KyCT COCTOUT U3 TPEeX CKBAXKWH: NepBasi
ryOMHOM 85 M OTKA4MBAET NPECHYIO BOAy (8), BTOopas riyouHoi 110 M OTKauymBaeT COJIEHYIO
Bony (10) u Tpetbst rmyOouHOM 115 M sBAsIeTCS pa3BeoYHO-HAOMIOAATENBLHOM (9).

Cytp orOOpa mnpecHOM BOfbl W3 JMH3 COCTOUT B ciefywoumieM. YtoObl B
3KCIUTyaTAUMOHHYK0 CKBaXXKMHY NPEecCHOM BOAbl (8) He mMojcachlBajlach COJieHasi, BTOpas
ckBaxkrHa (10) mpou3BOAMT ee OTKauyKy, MOJIep>KUBasi HEM3MEHHbIM MOJIOKEHUE YPOBHEN
MPECHOU U COJIEHON BOJI. 3a MOJIOXKEHNEM YPOBHEI BefIeTCs HAOJIIOfIeHEe C TOMOILbIO TPEThei
ckBakuHbl (9). Bcero mpobypeHo 52 KycTa CKBa*KMH, OO€CleuMBarolIMX MOjauyy BOJbl B
TpybonpoBox 1o 31 Teic. M3/cyT (KarpamanoB, 1978). OmHOBPEMEHHO 3TOT BOJ03a00p
OTKAYMBAET U COPACHIBAECT B MYCTBIHIO CJA0OMHUHEPATIM30BAHHbIE BOJbI C COJIECOMIEP>KAHUEM
5—6 1/, pacxop KOTOPbIX MOXeT focTurath 25 —30% npou3BOAUTEILHOCTH BOi03a00pa Mo
npecHoi Bopie. [lo mnocnegHero BpeMeHM ClIa0OMUHEPAIM30BAHHbIE BOJbI BOOOIIE HE
MCIOJIb30BAIMCh U 0ECMOsIe3HO cOpachIBAIUCH B OMIKANIINE COJIEHbIE 03€pa B MONMax pek.

[Top3zeMHbIe BOAIbI APYTUX JIMH3 BCKPBIBAIOTCSI MHOTOUYHUCIEHHBIMU IAXTHBIMU KOJIOIIAMHU,
HO TaK Kak JIeOMT KOJIO/ILIEB HEBEJIMK, TO UX CyMMapHbIii pacxop, pased 250 n/c, unm 21 600
m3/cyt («I'mpporeonioruss CCCP», 1972). Ceiluac npucTynuiiv K OCBOCHUIO M 3KCIUTyaTalyn
npecHbIX Bojl YmibMaMeIKyMCKO# JIMH3bI, OTKy[da OepeT Hayallo OfUH U3 CTPOSIIMXCS
BOJIONTPOBOJIOB [I/isl OOBOJIHEHUSI MYCThIHHBIX macTOuuy B 3anagHoin Typkmenuu. BooOuie B
pecnyOnvke B TOCJeiHEe BpeMsi BeJEeTCSl CTPOUTENLCTBO HAa TmacToumax OGosee
NPOU3BOAUTENBHBIX OYypOBBIX CKBaXKMH, YMCJIO KOTOpPbIX K KOHHUY 1978 r. mocturno 289.



DKOHOMHYECKHME MOKa3aTeaM JOObIYM BOJbl HAa MAacTOMIIAX C MOMOIIBID OypOBBIX CKBa>KWH
MpeJCTaBJIECHbI B TA0. 4.

IIepeBo3Ka BOABI

[Tonyunts BOgy B riiyOMHE O€3BOAHOM NMYCThIHM — [ejo eule Oojee cioxkHoe. Korma
MOJ3EMHbIE BOJIbl CWJIBHO MWHEPAIM30BaHbl M HE MNPUIOAHBI JJISl XO3SIMCTBEHHO-OBITOBBIX
uenel u JI00bITh BOJY YKAa3aHHbIMU BbILIE CIIOCOOAMHM HE YAAETCS, TO TNPUXOAUTCS €€
NpUBO3UTH M3asieka. PaHble BOgy B TyOb NMyCTHIHM NPHUBO3WIA Ha BepONIOlaXx U OHA
LEHWIACh JOopoXkKe 3oisioTa. Tenepb e €€ NPHUBO3SIT COBPEMEHHBIMU TPAHCIOPTHLIMU
CpeAcTBaMH.

B CCCP B cenbCKOM XO3SHICTBE IIMPOKO NPAKTUKYETCS JOCTAaBKa BOJbI HA MacTOMWIIA
aBTOBOJIOBO3aMU, TY/Ia, T7ie MOA3EeMHbIEC BOJbI CUJILHO 3aCOJIEHbl M HE TIPUTOJIHBI /171l BOJOMOS
>KUBOTHBIX (MuHepanu3auus 6osiee 10 r/m). B aToM ciydae anbHOCTh NEPEBO30K OKA3bIBAET
BJIMSHME HA SKOHOMMKY >KMBOTHOBOJICTBA, BE[lb KaXK/bll KUJIOMETP MOBLILIAET CTOMMOCTH
Kyo6omeTpa Bojbl Ha 10— 12 komn. [ToaToMy CyllieCcTBYeT MpejiesibHOe pacCTOsIHUE, HA KOTOPOe
MO SKOHOMMYECKMM COOOpaKEHUsIM LEJIeCOO0pa3HO TMOJIBO3UTH BOAY OT OJMKauilero
WCTOYHUKA.

[MoeHne KapakynbCKMX OBeL, NPUBE3EHHOW BOAOW Ha nacTouwax B LileHTpanbHbix Kapakymax

Marepuanbl 006celoBaHus 3aTpaT Ha BOJy B KoJyixo3ax u coBxosax TypkmeHckoit CCP
MOATBEP3KAAIOT, YTO B YCJOBUSX MyCTHIHA SKOHOMMYECKHU ONpPaBfaHHAS TAIbHOCTD TMePeBO30K
BO/Ibl Ha nactouia JexuTt B npeaenaax 30—50 kM, Korjga CTOMMOCTb [JOCTABKU COCTAaBJISIET
32—54 pyo/m® (Araes, 1974). Ha nepeBo3Ky BOfibl B CEJILCKOM XO3SIICTBE PACXOYIOTCS
0oJibIIME MaTepUalibHbIE W JIOACKUE pecypchbl. TonbKo B TypKMEHUCTaHe Jjisi 9TOW LeJst
ucnoas3ytot 250 —300 aBToBOI0B030B. B Kazaxcrane ewe B 1970 r. 10 770 BogoB030B 3a rojj
nepeBo3uau 6,2 miH. M3 Bosibl (I'acanos, 1976).



Jlnst focTaBKU BOJIBI JIFOfSIM MPUMEHSIIOTCS JTIIOObIE TPAHCIOPTHBIE CPEACTBA, BKIHOYAS
camonietol U BeptosieTbl, B CCCP pa3BequukaM HOBBIX MECTOPOXKJEHUI He(PTU U rasa B
Kapakymax Bomy mnoaBo3sT Ha camoiietax. CTOMMOCTBH [OCTaBKM BOJIbI CaMOJIETOM B
LenTtpanbhbie umu 3ayHry3ckue Kapakymbl B 3aBUCMMOCTM OT PAcCTOSIHMSI KOJieOseTcsl B
npepenax 160—280 py6/M3, T.e. Boja B MyCThIHE CTOUT CTOJIBKO, CKOJILKO B TrOpojax
JMMOHA/] U MOJIOKO. B Tex mecTax, rje HEeT MOCaIoUHbIX MIIOMIA[0K, IPUMEHSIIOT BEPTOJIEThI.
IIpu BbIGOpe Tpacchl raszompoBofga Cpennsis Asusi — llenTp Bopma mopBO3WIIACH
U3bICKATEJSIMU-BEPTOJIETAMU U TIEPEBO3KA TOHHbI BOJIbI HA paccTosiHue 10 300 kM ob6xopuiach
B 326 py0. (Konopun, CeitntkypOanoB, 1973).

CTpouTenbCcTBO MOLLHOrO BOAOMNPOBOAA B NMYCThbIHE

Tak e Joporo CTOMT TepeBO3Ka BOAbI M B JIPYTMX MYCTHIHHBIX paiioHaX MUpa.
Hampumep, gocTaBka Bosibl 1O CyIlle Ha aBTOMAIIIMHAX B TIIyOb mycThiHM CaymoBcKoi ApaBum
NOJJHUMAET CTOMMOCTb KybomeTpa Bojibl OT 23 10 58 nos. («Le dessalement...», 1965).

nst BoqocHaOXeHnsi 0e3BOJHBIX MOOEPEKMiA MPUMEHSFOTCS MOPCKHUE Cy[a W TaHKEpHI.
Hanpumep, B Haleil cTpaHe HECKOJIbKO TaHKEPOB /10 CUX MOP BO3ST OAKMHCKYIO BOJY Yepe3
Kacnuiickoe Mope Ha 6e3BOjjHO€ BOCTOYHOE Mnobepekbe B nopThl KpacHoBopck u Bekpar.
ITepeBo3ka 1 M3 Bojbl ooxoautes B 1,61 u 3,38 py6/m3 (Konoaun, CeitutkypbaHos, 1973).

Bo MHOrmx Ge3BOAHBIX palloOHaXx MUpa W3/IaBHA MPAKTUKYETCs MOABO3 BOJbI Ha Cyjax.
B Dreiickom wMope pns goctaBkd Bojbl Ha [lejonmoHHecckuMe OCTpOBA MPUMEHSIIOTCS
niactukoBbie cyaa BogousmeltienueM 500 — 1000 T. [TepeBo3ka BOjibl MJIACTUKOBBIMU CYIaMU
U TaHkepamu ooxoauTcs B dreiickom mope ot 0,7 o 2,0 nosu., B Kapubckom — ot 3.4 fio 8,5
u poctaBka B adpukaHckuil [lopr-OTbenH (Maspuranus) — no 4.4 pomt. 3a 1 w3 («Le
dessalement...», 1965).



I'ABA 3

CyuiecTByoiMe 1 pa3padaTbiBaeMble MPOEKThI BOA000ECTIeYEeHUS
MYCTBIHHBIX TEPPUTOPUN

Ilepenaya Boabl BOTONPOBOJaAMM

B 60abIIMHCTBE MyCTHIHHBIX PAaliOHOB, T7I€ MOJI3EMHbIE BOJIbI CMJIBHO MUHEPAJIM30BaHbI 1
HETIPUTO/IHbI JIJIST XO3SMCTBEHHO-TIMTHEBLIX IeJiel, J0ObIBaTh TPECHYI0 BOAY Ha MecTe B
TpeOyeMbIX KOJMYECTBAX y3Ke He MPECTaBIISIeTCS BO3MOXKHBIM, TO3TOMY BO3HMKAET 3ajiaya
nepegayl B 9TH MeCTa BObI M3 OMKAWIIMX WCTOYHUKOB C TIOMOIIBIO BOJOMPOBOJIOB.
B Hacrosiimee BpeMsi CTpOMTENLCTBO BOJIONPOBOJIOB PAa3JIMYHON MOIIHOCTH W Ha3HAYEHUS
OCYIIECTBIISIETCSI BO MHOTMX CTPaHaX MHUPa B IIMPOKUX MACIITabax.

B CCCP pnst o6BofgHEHMsI MacTOML B MOJYNYCTBIHHBIX W MYCTBIHHBIX 30HAaX CTPOSITCS
CaMOTEYHbIe ¥ HaMoOpHbIE BOJONPOBOAHbIE cUCTEMbl. CTOMMOCTBH BOjibI, TOJIAHHOW Ha
nacTOMILA BOIONPOBOJIaMU, PACTIOJIOXKEHHBIMU B MOJYMYCTBIHHOM 30HE, Kojebsercs ot 12 o
50 kon/M3, a KanuTalOBJIOXEHUSI B CaMM COOpPYXKeHusi u3MeHstorcsi ot 286 pgo 1405
py6/(M3/cyT) u B oOBofiHeHMe macTouly, — oT 9,8 no 57,1 py6/ra (bepesun, 1970).

CTpOI/ITCJIbCTBO M SKCIUTyaTaluda BOJOIPOBOAOB B HYCTBIHHOﬁ 30HC O6XOHI/ITC9{ JOPOXKE.
BblunciieHHble HaMK MNPUBCACHHBLIC 3aTpaTbl Ha BOAOIPOBOJHYIO IOAAYY BOJbl B ITYCTBLIHC
MMPEBLINIAIOT B 3—4 pa3a aHaJIOrMYHbIC MTOKAa3aTCJIA [1JIs1 HOHYHYCTBIHHOﬁ 30HBI.

B TypkmeHnncTane CTpPOUTCS MEpBbIM KPYNHBIA BOAompoBoj, EpOeHTckmii — oOT
Kapakymckoro kanana o nocesnka Hapa3a B cepaue Kapakymos. [1o npoekTty, o6mas jiymHa
BCEUl Pa3BOJSILLIEN CETU BOJIONPOBOAA COCTaBUT 2852 KM. MaructpayibHblii BOJOBOJ] IJIMHOMN
174 kM NO3BOJIUT B UEHTPE MYCTbIHU CO3[aTh 0Aa3UChl — TMOCTPOUTH OJArOYCTPOECHHbIE U
03€JICHEHHbIE TOCEeJIKU /ISl >KMBOTHOBOJIOB, OpocuTh 10 2500 ra mMyCTBIHHBIX 3eMelb JIJIs
BbIpaAllIMBAHUSI CTPAXOBBIX KOPMOB, YJIYUIIUTh BOI00OECTIEYEHHOCTD 3,14 MIIH. Ta MyCTbIHHBIX
nacTOMILL, YTO JIOJIKHO YBEJIMYUTH MOTr0JIOBbE KapakyJabckux oel. Okoso nocesnka baxapuok
OyJIeT COOpPY>XKEHO BOJOXPAaHWJIMIIE eMKOCcThio 2,5 MiH.m? (babGaeB, Ppeiikun, 1977,
«Kapakymckwii kaHan...», 1978).

[Tomumo mnacToumHbix B CCCP mocTpoeHbl M CTPOSATCS MOILHBIE BOJOMPOBOJIbI
npOTSKEHHOCTHIO 1749 —3334 kM, KoTopbie execyTouHo nofatoT oT 50 no 127 Thic. M3 BOJbI.
DOTU BOJIONPOBOJbI MPEACTABISIOT COOOM CIIOKHBIE TEXHUYECKUE COOPYKEHHS CO BCEM
KOMIIJIEKCOM YCTPOMCTB MO 3a00py, OYMCTKE M MepeKayke BOjbl. TakKoBbI T'PyNIoOBbIE
BojronpoBofbl Kazaxcrana, kotopele 3a0upatot Bopy u3 Mprteiua, Mmma, Tobosa u apyrux
PEK M MOJAIOT €€ B LIEHTPAIbHbIE U CEBEPO-3alaHbIe MAJIOBOHbIE 00JIACTH pecnyOJIMKU M1JIs
BOJIOCHAOXKEHWSI HACEJIEHHBIX NMyHKTOB M XKEJIE3HOJOPOKHBIX CTaHLWI, COBXO30B U KOJIXO30B
(«BopHoe X035iCcTBO...», 1971).

B Tabn.5 npuBeneHbl TEXHUKO-IKOHOMMYECKME IMMOKAa3aTeNd MO CEeMHU KPYMHEWIIUM
BosionpoBofiaM. CTOMMOCTh Nepeflaud TaKUMK MOILHBIMU BOJIONTPOBOJIAMU JIEXKUT B Mpefiesax
10,4—22.5 xor/m3. I3 TaGmIpI BUTHO, YTO CTOMMOCTE BOJBI B OOJIBIIIEH CTENIEHU 3aBUCUT OT
MOIIHOCTH BOJIONPOBOJiA, a HE OT €r0 JIJIUHbI.



Taonuma 5

TexHNK0-I3KOHOMUYECKHE MOKA3aTeIu KPYNHENIIMX IPYNNOBBIX BOTONPOBOI0B
Kaszaxcrana

(«BopmHoe x03s1cTBO...», 1971; Konogun, 1973)

XapaKTepHcTHKH I/Imynza— ByJIaﬁ:,B— Hypufl— HpeCHf)B— KyCTaljaﬁ— BCHOB?H- HaBnoxjap—
CKHn CKHUM CKHMn CKHUMn CKNn CKNn CKHNM
JuHa, KM 1749 1754 964 3334 1380 2187 903
[Tpou3BOANTENBHOCTD, THIC. M3/CYT 50,0 490 61,5 1273 65,8 434 20,5
CTOMMOCTDb BOJIONIPOBO/IA, MITH. PY0. 38,9 38,2 359 66,7 36,7 497 21,2
YnenbHbIe Kan3aTpaTel, pyo/m3 1,69 2,14 1,60 1,44 1,53 3,46 2,83
CTouMOCTb BOfbI, KOIT/M3 11,6 12,9 22,5 104 104 204 15,6
[IpuBeneHHble 3aTpaThl, KOn/m3 32,7 39,7 42.5 284 29,5 63,6 51,0
Pacxop anektposneprusi, KBt-u/m3 143 1,49 1,34 145 047 1,04 1,07
YnenbHbIl pacxos MeTana, T/(M3/cyT) 1,83 1,70 1,63 1,21 0,92 2,08 1,39

JInsi BoqocHaOKeHusl KPYIHbIX TOPOJIOB, MPOMBIIIEHHbIX WU CEbCKOXO3SCTBEHHBIX
paiioHOB MOTPEOHOCTU B BOJIE BO3PACTAIOT JJO HECKOJbKUX MUJJIMOHOB KYOUUYECKUX METPOB B
cyTku. [TogaTh Takoe KOJMYECTBO BOJIbI 0 OOBIYHOMY TPYOONPOBOY HEBO3MOXKHO. [ToaToMy
B TOCJIEJHME TOfibl B BOJHOM XO3SIMCTBE MHOIMX CTpaH MuHpa TMOJiyuusa MIHUPOKOE
pacnpocTpaHeHue TMpaKTUKa CTPOUTENbCTBA  MOIIHbIX  BOfIOBOIOB  («OpouieHue U
ocylleHue...», 1974).

HNurepecHo paccmorperh BopocHaOxkenue ropopa Jloc-Anmkeneca — ueHtpa HOkHo#
Kamudopuuu B CIIA. [Jusa oGecneyeHnst pacTyllero HacejaeHust ropoga B 1913 r. noctpoen
nepBbiii BOJOBOA-akBenyk Jloc-Anmkenec pimHoit 386 kM. Uepe3 HEKOTOpoe BpeMsi BHOBb
CTajl OULyIIATbCS HEOCTATOK BOibl, M B 1940 r. BogoBOJ, ObUI y/JIMHEH HA 547 KM U JIOTSIHYT
no o3epa Mono. BopoBop pgaBan 6onee 1 miH. M3/cyt Boabl (I'opckuii, 1962). Hacenenue
IO>xHo1 KanndopHun cTpeMuTeIbHO POCTIO, U MOTPEOHOCTH B BOJIe TaKXKe PE3KO BO3paCTallH,
a BOJIHBIX PeCypcoOB MoO/M30CTU 6ojbIile He ObuLTo. HyskHOE KONMMYecTBO BOLI MOTJIA J1aTh
ToabKO peka Komopamo. st 9TOro mpuIioch MOCTPOUTH KaHAJ-BOOMPOBO], Ha3BAHHBIN
akBenykom Komnopajo, oouieit ainuHoi noutu 800 kM (IM'opckwuii, 1962; ®ropon.1966).

PeI‘yJII/II)OBaHI/Ie PE€YHOro CTOKAa 1 nepeﬁpOCKa BO/AbI KaHAJIaMH

Eciu HeoO6XxoauMo niepefiaTh B MaJIOBOJIHbIE M O€3BOJIHbIE MYCThIHHBIE 00J1ACTU OOJIbIIINE
KOJIMYECTBA BOJIbI JIJIs BOJOCHAOXKEHUSI HACEJIEHNS, TPOMBILIIJIEHHOCTU U OCOOEHHO UppUTalUU,
TO OOBIYHO CTPOSIT KaHaJbl. Y€ MOCTPOCHHbIE KaHajbl CTOJb TPAH/IMO3HbI, UTO PACXO/bI
BO/Ibl B HUX CPABHUMbI C pacxofjaMu HEKOTOPbIX pek. s mepeOpocKu CTOJb OOJBIIUX
00BbEMOB BOJIbl HEOOXOUMO HAa peKax CTPOUTh TOANOPHbIE TUIOTMHBI W CO3/]aBaTh
peryupyromye BOJOXPAHWIUILA, YTOObI TOJIHEE WCMOJb30BaTh BOJIHBIE PECYPChbl PEYHOrO
CTOKa.

N3BecTHO, 9TO Ha pekax JIOXKIEBOr0 M CHErOBOTO NMUTAHWS B TIEPHOJT MaBOJIKA MPOXOUT
50—70% ropoBOro cTokKa, a Ha yCTOMYMBYIO YaCThb CTOKA, MUTAEMOI0 MOJI3EMHBIMU BOJIAMH,
NpUXOAUTCA NpuMepHO 4deTBepTas 4acTb. Tak, B CCCP u3 4350 km3/rog 0o0LIero peyHoro



cTOKa, (QDOPMUPYIOIIETOCSI Ha TEPPUTOPUM CTpaHbl, HA YCTOMYMBYIO 4YacCTh MOA3EMHOTO
nuTaHus npuxoautcs Toiabko 1020 km3/rop, T. €. okoJio 23% ctoka (JIbBoBuy, 1974).

B nacrosiiiee Bpemsi B CCCP yxke noctpoeHo cBbiiie 1500 BoroxpaHWINILL, €MKOCThIO
6ogqiee 1 MiH. M3 ¢ 00IIUM 00beEMOM 1242 KM3, KOTOpPbIE CIIOCOOHBI BMECTUTDH MOUYTH YETBEPTh
peuHoro ctoka ctpanbl (bopopaBuenko, 1976; Bopomaes, 1979). B CIIA umeetrca 1400
BOJIOXpaHuMIL o0beMoM Oosiee 60 mutH. M3 Kaxjoe. IX cymmapHblii 00beM paBeH 900 kw3,
YTO TMpPEBBILIAET 0O0JIE€ NOJIOBMHBI BCEr0 PEYHOrO0 CTOKA CTpaHbl («MupoBOou BOIHBIN
O6amanc...», 1974). B nocnefHue AeCATUNIETUSI TUPOTEXHUYECKOE CTPOUTENBCTBO MPUHSIIO
OCOOEHHO IIMPOKMIA pa3Max BO MHOIMX CTpaHaX MUpa. BOJBIIMHCTBO KpPYMHEHILIMAX
BOojlOXpaHumi oobeMoMm Oosiee 20 km® moctpoensl nocyie 1963 r. B 1974 r. cymmapHsblit
NOJIHBI O0BEM 3KCIUIYATUPYEMbIX M CTPOSILMXCS BOJOXPAHWIMIL BO BCEM MHPE MPEBBICKI
STeic. kM3, u K 2000 r. oH jomkeH euje OoJiee Bo3pacTu («MuUpOBOM BOJHBINA OajlaHC...»,
1974).

KIICC nHameTrwsia mporpamMmy TrpaHJUO3HBIX PabOT MO YIYUYLIEHUIO MEJIMOPATUBHOIO
cocTosiHus 3eMenb. Hemanoe MecTo B 3TOH Nporpamme OTBOJUTCSI CTPOMTENBCTBY KaHAJIOB
JUISL yJIyYllIeHUsT BOJIOCHAOXEHUs] O€3BOJHBIX PAOHOB M MOBBILIEHUSI BOJOOOECNEYEHHOCTH
yK€ OCBOEHHBIX 3eMeJlb., [locTpoeHHbIe B CTpaHe KaHaylbl 0OEel MPOTsKeHHOCThIo 3700 kM
nepepacnpenessitoT Heiie 00beM Bofibl 0K0J10 40 km3/rop1 (bopopaBuenko, 1976).

B Tabn. 6  cBeieHbl = TEXHUKO-JKOHOMUYECKHME  TMOKa3aTeJqd  Tepefilaud  BOJIbI
OTEUYECTBEHHBIMA KaHAJIaM1, 3aMMCTBOBAHHbIC HaMW M3 Pa3jMYHbIX MCTOYHMKOB (Bopomnaes,
1979; T'epapmu, 1975; «Kapakymckuit kanai..», 1978; Konogun, 1973; «OpouieHue u
ocyuienue...», 1974; Canapon, 1978). Hanbosee KpynHble 1 MOIIHbIE KaHaJlbl TOCTPOEHbI B
Cpenneit A3un, rjie COCpeJ0TOUYEHbI OCHOBHBIE TIJIOIA/IA OPOIIAEMbIX 3eMEb.

B TypkMeHncTane nocTpoeHbl TPU OYEPEeaU KPYMHENIIErO B MUPE TMAPOTEXHUYECKOTO
coopyxxenuss — Kapakymckoro kanana um. B. W. Jlenuna.

B 1978 r. Kapakymckuil KaHan mnojaBajl amyjapbuHCKyro Boay Ha 1000km u c
3aBepuieHueM IV ouepenu mpotsiHercss Ha 1102 km. JIo cTpouTesbcTBAa KaHala B €ro 30HE
OpOLLIAJIOCH BOJIaMU MECTHOro cToka 166 Thic.Ta, a B 1975 r. mionajb MOJMBHBIX 3€MEJIb
yBesqunuuiach 10 514 Tteic. ra, T.e. Bogamu Kapakymckoro kaHaia opoinanoch 348 ThIC. ra,
KOTOpble 3a mnepuopi paboTbl KaHama jo 1974r. pamm 2,8 MaH. T xJjonka. Bcee
NPOU3BOJICTBEHHbIE 3aTPaThl Ha CTPOUTEILCTBO KaHAjla M OCBOCHUE 3€MeJlb MOJHOCThIO
OKynuiuchb, M K 1972r. uyucras npuObuib OT Hero cocraBwia 1016,1 wmaH. pyo.
(«Kapakymckuii kaHai...», 1978; Canapos, 1978).



MoLLHble HacoCHble CTaHuMK nopatoT u3 KapakyMcKoro kaHasna Boay B OPOCUTENbHYHO CeTb



CTpouTenbCTBO KaHaja MPOJOJIKAETCSl, U B HEJAJIEKOM OYAyILleM OH IMPOTSHETCS Ha
1400 km no Kacnusi. Hanout 6e3BOJHBIN MPOMBILIJIEHHBIN 3amnaji pecnyOJuKu U NOJacT BOAY
HAa BHOBb OCBaMBaeMble 3eMJIsI TYPKMEHCKUX CYOTPONUKOB, YJYYIlAT BOJAOOOECNEUYEHHOCTh
CTapbIX 3eMeNlb U O0ECNEeYUT BOJIOM HACEJIEHUE, MPOMBILIIEHHOCTb U CEJIbCKOE XO3SICTBO B
30HE CBOErO BIIMSHUSI.

Kanan Mpteiu — Kaparanga oOGecrneuns BOJON KPYMHbIA PACTYIIMA MPOMbBILIICHHBIA
paiion Kaparanga — TemupTay 1 MHOTOUKCIICHHBIE HaceJIeHHbIEe MMyHKThI, COBXO3bI M KOJIXO3bI
B/10JIb Tpacchl. B nroHe 1973 r. 3aBeplmiock cTpouTesbcTBO KapmHCKOro MarucTpaibHOTro
KaHayia ¢ THFAaHTCKUMK HaCOCAaMM, KOTOPbIE MOTHUMAIOT aMy/IapbUHCKYIO BO/Ty Ha BbICOTYy 132
M. Kanas riiaBHbIM 00pa3oM CITyKWT 1EJIsiM UPPUTalii U TIpeIHa3HAYeH [ TTOflauM BOJIbI Ha
BHOBb oOcBauBaeMmble 3emyin Kapmmuckoinn crenu. Kanan Cesepckuit loneny — JlonOacc
cHaOXaeT BOJION T'yCTOHACEJICHHbIE M MPOMBIIIJICHHO Pa3BUThIe palioHbI cTpaHbl, a CeBepo-
KpoeimMckmit  kaHanm —  3acynumBble paBHMHBI KpbiMa. CTOMMOCTH TepefilauM  BOJbI Ha
pacctosinue 500 km camast Hu3kas (0,27 —0,54 kmM/M3) Ha KaHalmax CaMOTEYHOrO TUMA, a Ha
MAaIlIMHHBIX KaHaJlax C HACOCHOM MOAKAa4KoM Boabl nogauMaeTcs 1o 0,50 —1,35 kor/m3.

'onoBHaA HacocHaA cTaHumA KaHana NpTeiw — KaparaHga

3a pyOeKoM BEJIETCS CTPOUTENBCTBO CAaMbIX PA3JIUYHbIX KAaHAJIOB: HMPPUTrALMOHHBIX,
BopronpoBofHbIX. Kanan Can-JIyuc B CIIIA Oynet nepedpackiBaTh n3 CeepHoit Kamudgopaun
B lOxxHyto 6osiee 4,9 km3/rof Bojibl 1Jist opolueHusi 1,4 MiH. ra 3emenb B LleHTpanbHOM 1onrHe
W I TOPOACKMX W mpoMblluieHHbIX HYXJ Kamudopauu. Kommnekc Can-Jlync BkimroyaeT
BBICOTHYIO TIIOTMHY OpoBuib, KandopHuiickuii BOToBOJ, JIMHON 724,2 KM U KaHAI ITTUHON
610 kM («OpolueHue u ocyuieHue...», 1974). B ApcTpanuu npegycMmaTpuBaeTcsi nepedpocka
KaHajamu Boj| pek Temu, I'ep6ept u bapaekuH B 3acyliuivBbie pailoHbl FOTO-BOCTOKA CTPAHbI
(ITerpos, 1973).



Taonuma 6

TexHUKO0-IKOHOMHYECKHe NOKa3aTeIu HQp@ﬁpOCKH BOJbI OTKPBITBIMHA KaHAJIAMH

. Pacxo
Makcumains-{[Tosie3Hbli] A Y nenbHble|(CToumocTs| [ IpuBeneH-
o [Tnowane | anekrpo-
[lnuHa,| Hblil pacxop| o0beM KaluTaso-| nepefadu HbIE
OPOLLICHUS1 [3HEPTUX HA
KM | BTOJIOBe, | CTOKa, BJIOXKEHUSI,| BOJbI, | 3aTpaThl,
3 MJIH. Ta [[IEPEeKAUKY, 3 A 3
M/CyT KM3/TOf1 5| Kom/m KOM/M KOM/M
KBT-u/Mm

Kapakymckuii

I ouepenp

Amynapes — 397 130 1,3/3,5% 0,10 o 25 0,27 0,58

Myprab

IT ouepens

Amynapes — 535 198 2,6/4,7* 0,18 ke 6,3 0,54 1,32

Temxen

III ouepens

Amynapes — 837 317 4,3/8,3% 0,24 *ok 11,7 0,98 2,44

I'eok-Tene

IV ouepenb

Amynapes — 1102 580 | 7,5/13,5% 0,42 *ok 13,5 142 3,11

Kazanmxuk
boabwoit 270 150 222 6,30 ok 12 n/c n/c
depranckuit
Amy-Byxapckuii 235 125 1,84 0,14 0,32 99 0,50 1,74
Kapuumci 171 175 | 33/525+ 035 0.51 156 0,94 2.89
MarucCTpajbHbIU
prbiu — 455 75 2,17 0.10 081 14.8 1,16 301
Kaparanpa
Cesepo- 403 215 30 0,20 n/c n/c n/c n/c
KpbiMckuit
Ceepckuit
onen, — 125 25 0,59 — 0,75 22,6 1,35 4,17
Hounbacc

* Bopro3abop B roJioBe KaHaja.
** CaMOTEUHbIl KaHAIT; H/C — HET CBE[ICHUIA.
B upuu  oguH M3 KPYMHEWIIMX  XO3SMCTBEHHbIX OOBEKTOB —  CTPOUTEILCTBO

rocyJJapCTBEHHON UppurauoHHon cucteMbl bxakpa-Hanran Ha peke Catnenk, BKIHOUAOIIEeH
lIBE€ TUIOTHHbI U CETh MaruCTPaJbHbIX KaHAJIOB U BeTOK oOumeid amuHoi 1100 kM. [Ipyras
BaKHeuasas crtpouka WMuHaum — PamkacTxaHckuii KaHal € PpacxojoM BOJbI B TOJIOBE
529 mM3/cyT («BopHble pecypchbl U BOJOXO3SIUCTBEHHbIE MPOOJIeMbl...», 1967; «OpolueHue u
ocyiienue...», 1974; Ilerpos, 1973). Kanan HaunHaeTcs y IOoTUHbI XapuK Ha peke Catienk,
nepecekaeT Teppuroputo IleHakada ¥ NPOXOAUT MO CaMbIM 3aCYIUIMBbIM MECTaM MYCTbIHU
Tap. [InuHa marucTpaibHOro KaHana 680 KM, 1 OH OpOCUT 001yt IIowabL 1,5 MITH. ra.



Teppl/lTOpI/IaJIbHOe nepepacnpenejacHme peadaoro CToka

Pa3utue HapopHoro xo3zsiiictBa CoBetrckoro Coro3a TpeOyeT HEYKJIOHHOTO YBEJIUYECHUS
notpebsenust Boabl. B 1975 1. nmo cpaBHenuto ¢ 1913 r. mpoMbIUIEHHOE MPOW3BOJICTBO
BbIpocyio B 131 pa3 u nmiomaas opoliaeMbix 3eMefib paciliipeHa B YeThbipe pa3a. 3a 3TO Bpemsi
HaceJieHre yBeJIuuuiioch B 1,6 pa3a, a norpebiieHue Boibl — B 6,7 pa3a (TabJ. 7).

B Hactosiiee Bpemsi BoponotpeOseHne B cTpaHe pocturiao 350 kmi/rop («MwupoBoit
BOJIHbIN OanaHc...», 1974). Tlo coBpeMeHHbIM OLEHKaM, OOIUe BOJIHbIE PECYpChl PeK
Coserckoro Coro3a B CpefHMIl MO BOJHOCTU Tof cocTaBistoT 4720 km3/rop, u3 Hux 333
KM3/Toj] mpuTeKkaeT u3 3apyOexHbix cTpaH, a 20,8 KM3/roj yTekaeT 3a Npeesbl CTPaHbI
(baokun, Bockpecenckuii, 1976). Xotsa BogHble pecypcbl CCCP nocTaTOYHO BEJIUKU, HO
pacnpefesieHbl OHA N0 TEPPUTOPUM CTPAHbI KPAiiHE HEPABHOMEPHO.

Boabwas yacte (84%) pedyHoro ctoka (popMHUpyeTCs B CEBEPHBIX M BOCTOUYHBIX palOHAX
u crekaet B mopsa CesepHoro JlemoBuroro u Tuxoro okeanoB. Ha eBpomeiickyro 4acTb
ctpanbl, Kazaxcran u CpeHioro A3uto, rje npoxusaeT 80% HaceneHus U COCPEIOTOUYEHO JI0
70% TPOMBIIIJICHHOTO TPOW3BOJICTBA M OOJIbIIIasi YacTb, OPOIIAEMbIX 3eMellb, TIPUXOAUTCS
muiib 16% peunoro ctoka («BopgHble pecypchl M BOAHBIM OamaHc...», 1967; BbaOkuH,
Bockpecenckuii, 1976; «Mcnonb3oBanue Bofibl...», 1973).

Taonuma 7
Pa3Burtue HapoaHoro xo3sicrea u norpeodsienue soasl B CCCP

(«MupoBoii BofiHbIii 0anaHc...», 1974; «HapopgHoe X035iiCcTBO...», 1977)

[Tokazarenu 1913 r|1940 r (1960 r{1970 r {1975 r|1980 r.
Hacenenue, MJIH. ye10BeK 1592 | 1941 | 2124 | 241,77 | 2533 | 266,6
Banosas npopgykuust npoMbiuieHHocT (1913 1. = 1) 10 7,7 40 92 131 180
[1nowaas opoiiaeMblx 3eMeJb, MITH. Ta 35 6,1 8,0 10,9 142 18,
[MoTpe6nenue Bofbl,* KM3/TOf 43 88 145 239 290 380

* be3 pacxoyia Ha pa30aBJIEeHUE CTOYHBIX BOJI.

Y noBaeTBOpUTL NOTPEOHOCTU HAPOJHOIO XO35MCTBA B BOJIE 32 CUET BOJIHBIX PECypCOB
MECTHOI'0 CTOKA y»Ke He MpeJicTaBsieTcss BO3MOXHBIM, U noatroMy B CCCP B nocniegHue rojbl
MPOBOJISITCSl  UCCJIEIOBATEJILCKME UM M3bICKATENbCKUE PpabOThl MO MOJAMOTOBKE MPOEKTOB
TePPUTOPUATIBHOTO Nepepacipe/iesieHnsl YaCTu CTOKa CeBEepHbIX peK B OacceitH Kacnus (25—
35 km3/rost) u cubupckux pek B 6acceiiH Apanbckoro mops (25—60 km3/ron) (bopopaBueHko,
1976; Boponaes, 1976, 1979; I'epapuu, 1975 a, 6; «Hcnonab3zoBanue Bojpbl...», 1973; JIbBoBUY,
1977).

PazButne BopmoxossiicTBeHHO crucTeMbl CoBeTckoro Coro3a B CBSI3M C MexKOacCEMHOBBIM
nepepacrnpeyieJieHueM BOJIHbIX PECYpCOB HE TOJIbKO TpeOyeT YKPYNHEHUsI pa3MepoB U
napaMeTpoB TMPOTEXHUYECKUX CUCTEM, MPUMEHEHUS] HOBbIX TEXHUYECKUX PEIlIeHU U HOBBIX
METOJIOB yIpaBJIEHUS, HO W YCWJIMBAET B3aUMOCBSI3b BOJIOXO3SIICTBEHHbIX CHUCTEM MEXK/Y
CcO00il M C OKpYXKalollell Cpefioi, BbIIBUTaeT COBEPUIEHHO HOBbIE 33[jauM PalOHAILHOIO



NPUPOJIONIOIL30BaHNS, YIIPABJICHUST PEKMMOM BOJI CYIIIM M KAYeCTBOM BOJI B PEYHBIX CHCTEMax
1 BOJIOEMAX.

[To-BuiiMOMY, BOJIOXO3SIICTBEHHOE CTPOUTEJBLCTBO B CTPAHE MO TEPPUTOPUATBLHOMY
NEPEPACIIPENCIICHNIO PEYHOIO CTOKA HAYMHAETCSl C 00Jiee MPOCTBIX Pa3/eibHbIX BAPUAHTOB
nepedpocKku, KOTOPbIE 3aTeM NEpepacTyT B OoJiee CIIOXKHbIe OObEeJUHEHHbIC BapUaHThI, U B
MEPCIEKTUBE WX PA3BUTHUE MOXKET MPUBECTHM K CO3[aHUI0 ENWHONM BOIOXO035IICTBEHHOW
cuctembl ctpanbl (Boponaes, 1976, 1979; I'epapnu, 1975 0).

Ha eBpomeiickoit  Tepputopuu  CoBerckoro Corw3a  0COOEHHO  MHTEHCUBHO
3KCIUTyaTUPYIOTCS BOJHbIE pecypchl pek OacceiiHa Kacnuiickoro Mopsi, 0XBaTbIBaroLero 3,6
MJTH. KM? TEPPUTOPUU CTPaHbI ¢ HaceseHreMm 80 MJIH. yesoBek, rae npousBoautcs 30% obuiei
BbIpaOOTKM  37ekTposHeprum, 60% npombiuuieHHON u 40%  CenbCKOXO3MCTBEHHON
nponykuuu («Mcnonb3oBaHue Bofibl...», 1973). Yke MOCTPOEHO HECKOJIBKO OPOCHUTEJILHBIX
KaHAJIOB, pa30MparolMX BOJKCKYIO BOJIy Ha OPOLLECHUE.

Jlnsi  BOCMOJIHEHUS TMOTEPh BOJKCKOW BOJbI M MPEJOTBPALLEHUS OTPULATEIbHbBIX
9KOJIOTMYECKUX TOCJEICTBUII B HACTOSILEE BpeMsi pa3padaThIBAIOTCS TEXHUYECKUE PELLICHUS
nogauu B OacceitH Bosrum 25—35 km3/rog Bofbl M3 03ep ceBepo-3amaja €BpPONEHCKON
TEPPUTOPUU CTPAHbI U CEBEPHBIX peK. B KauecTBe nepBoOYEPEHBIX CMELUATUCThI BbIIBUTAIOT
YEeThIpe CTPOUTENBHBIX 00BEKTa MO 3a00py Boabl M3 OHexkckoro osepa, pek Iledopsl,
CyxoHnbl, o3ep Jlaua u Boxke. Bce aTu rugpoTexHnyeckue KOMILJIEKChI MOTYT nofaTh B Bonry
oT 27 mo 37 km? Bojbl B rop. OOwas NMpoTsSXKEHHOCTh Tpacc nepedpocku paBHa 1500 kM,
npuyeM OOoJblIasi UX YacTb MPOXOUT IO PyCJaM CYILIECTBYIOIIUX peK. BricoTa nogbema Bofibl
Ha pa3MyHbIX ydyacTkax Tpacc He npesbiiaeT 70—80 M, a 00111asi yCTaHOBJIEHHAS! MOIIIHOCTh
Bcex HacocoB — 0koJio 1000 MBT. OpueHTUpOBOUYHAs CyMMa KaluTaJOBJIOXKEHUI MO BCEM
yeTblpeM o0bekTam onpepensiercs B 2,0—2.5 mupp. pyo. (Boponaes, 1979).

B Cpenneit Azum n Kazaxcrane nmeercst okoso 27,8 MIIH. Ta MPUTOJIHBIX IS OPOLUEHUS
3emMenb U ToibKo 131 kM3/ron Bopubix pecypcoB (babae, ®peiikud, 1977; BbaOkuH,
Bockpecenckuii, 1976). B 1975r. B 3ToM pailoHe opowmanoch 6,9 MiH.ra 3eMellb.
B Onmkaiiiueit nepcnekTMBe HaMevyaeTCsl YBEJIMYUTD TIOLA/lb OPOLIEHMUS.

N3-3a pazbopa Bojbl Ha OpolleHre U OOJbIIMX O€3BO3BPATHBLIX MOTEPh MPUTOK BOMbI B
Apanbckoe MOpe COKpaTuics. YPOBEHb MOpSI MOHUKAETCS, U €Clii He OyayT NPUHSATHI
HaJyIeKallue Mepbl, TO OHO MOXET COBCEM BBICOXHYTh. TOJILKO TpU Y/IOBJIETBOPEHUU
NOTPeOHOCTEN UppUTALMM U APYTMX OTpacyieil HApOAHOro Xo3sicTBa aeduumt B Bojge ¢ 1985
no 2000 r. MmoxeT Bo3pacTtu B nsTh pa3 (I'epapnu, 1975a).

Hy>xHa Bojja NpOMBIIIUIEHHOCTH U CELCKOMY XO03scTBY KazaxcraHa, rje Ha myCThIHHBIX
Y TIOJIyMYCThIHHBIX MACTOUIIAX BbINACAETCS MOYTH TPETh BCErO MOT0JI0BbS OBel cTpaHbl. Ecin
YIYUYLIUTh BOJOOOECNEUYEHHOCTh 3TUX mactouly, To KazaxctaH Mor Obl YJABOWTbH 3TO
norojioBbe (babaes, Ppeiikun, 1977). Peuienne «npobnembl BOAb» sl 3TOr0 OOJIBIIOTO
pErMoHa HEBO3MOXKHO 0O€3 WMCHOJIb30BAaHUSI BOJIHBIX PECYPCOB BEIIMKUX CUOUPCKUX PEeK —
Uprtbima, O6u u Enucesa. Ota wupess ykKe HECKOJIbKO J[IECSITKOB JIET U3Yy4yaeTcs U
npopadaThIBAETCSI MHOTMMM HAayYHO-UCCJIEJOBATEIbCKUMU UM MPOEKTHO-U3bICKATEICKUMU
yupexaenusmu  Coserckoro Coro3a. PaccmarpuBanoch 16 BapuaHTOB — BO3MOXKHBIX
TEXHUYECKHUX PeLIeHUi no 3a00py Bojbl u3 pek Upteima u Oou (I'epapau, 1975a).

[To nepBoHaYaNIbHBIM MPOEKTHLIM MPOPA0OTKAM Tpacca [0JIKHa Oblla B3STh CBOE HAYAJIO
y chusinuss pek MHpteinuma ¢ TobosiomM, a BOmo3ab0p HaMeyaloch OCYIIECTBUTH U3



npoektupyemoro Toboabckoro Bogoxpanunvina (I'epapmau, 1975a). OnHako, BoiHbIE pecypchl
Hptbiua y To6oaa paBubl 68,5 KM3/rof1, 1 0TOOp U3 HEro 25 kM3/rof1 BOjibl MOT Obl MPUBECTH K
HEKEJIATEJIbHBIM 3KOJOTMYECKUM MOCTIEICTBUSIM.

B nocnenHee Bpems npejiaraeTcsl B KaueCTBe MPEANOUYTUTEILHOTO BapyuaHTa BO03a00p
25 km3/rog u3 O6u B paitoHe BrnajeHusi B Hee peku Mptbin (Boponaes, 1979). Bopnozabop
MOKET OBbITh OCYIIECTBJEH C nomollbio benoropreBckoro rujpoysia Ha OOM u Tpex
TUJPOY3JI0B C HACOCHBIMM CTaHuusMu Ha peke HWptbeiu. Ilocnefnsisi moredyeT BCOSTH U
NPEBPATUTCA B «aHTUPEKy». V3 Hee Bopa ele OfHOM HACOCHOW CTAaHUMEN NOAHUMETCS B
To060bCKOE BOIOXPAHUJIMILIE EMKOCTBIO 5,7 KM3, OTKY/]a HAUHETCsl KaHa nepedbpocku. [lanee
Tpacca O6b-Kacmuiickoro kanana (OKK) noifier Ha tor no MpTbi-To60JIbCKO [TONUHE,
3aTeM IO Nonme pekr Y Oaran K TypraiickoMy NMOHVXKEHMIO Ha Bofopaspnes. Ha aTom yuacTtke
TPpacChl BOjia MOJHUMETCS 4 HACOCHBIMU CTAaHUUSIMU JI0 Bofjopasyiesia Ha BeicoTy 101 m. [Tanee
KaHan nousier no Typraiickoll JOXOuWHE [0 HAJUMBHOrO TEHrM3CKOro BOOXPAaHUJIMILA
eMKkocTbtio 14 km3. Ot Hero K HU30BbsiM ChIpiapbu, nepecedyeT ee B paiioHe T. [Ixkycanbl,
3aTeM MOCJeyeT Mo paBHUHAM toxkHoro Ilpuapanbsi, orudast ¢ tora ropel CynraHyuspar, u
BbIN/IET K HU30BbsIM AMyjlapbi B paiioHe TIOSIMyIOHCKOI'O BOJIOXPaHWIMILA, T U 3aKOHYUTCS
Tpacca KaHana. B orpganeHHoil nepcnekTuBe npepnosiaraetcs npoaautbh Tpaccy OKK uyepes
Kapakymbl kK 3emnsim jipeBHero opouieHusi Ha MeccupuanckoMm miato B IOro-3anajgHoit
TypkmeHuM 1 3aKOHUYUTCS OHA B OacceiiHe peku Atpek (I'epappau, 1975a).

OT MarucTpaJbHOrO KaHajla NepeOpOCKM KPYMHbIE BETBM NPOTIHYTCS Ha 3amaj K
NPOMBIIUIEHHBIM LIeHTpaM 3aypaibsi, AKTIOOMHCKY, CBepmiioBcky, YensOuMHCKY, Ha
MaHrbIIIaKCKU TOJYOCTPOB U K OacceiiHaM pek OMObI 1 Ypauna. [Ipu nopxoae K HU30BbIO
Coippapeu or OKK K rOry oTOMIeT KpyImHOe OTBETBJICHUE K cpeHeMy TeueHuto ChIpaapbu u
OacceitHam OeccTounbix pek Yy u Tamaca. Bce Hacocuble ctanuuu Ha OKK wumeror
YCTAHOBJIEHHYO MOIIIHOCTH 0K0J10 1300 MBT.

OO611as NpoTSIKEHHOCTh KaHayla MepedpoCcKy BecbMa BeJMKa U cocTaBuT 2273 kM. Tpacca
C CeBepa Ha 0T MepeceKaeT paioHbl C Pa3IMYHbIMU (PU3UKO-TeorpauyecKUMU yCIOBUSIMH.

3HaunrenbHas dacTb Tpacchl OKK (990—2273 kM) npuypoyeHa K MOJTYNYCTbIHHBIM U
NyCTbIHHLIM  JlaHAwadTHeIM  30HaM. B npepenax HOkHo-Typraiickoit nosynycThbIHHON
OPOBUHLIMU KaHan npoxoauT ydacTok 990—1250 km, panee ot peku Mpruz no Ceippapbu
(1250—1735 kM) Tpacca nepecekaeT nycTbiHHYHO o6nacTb CeepHoro Ilpuapanbsi u oT
Coeippappn 10 Amypapeu (1735—2273 kM) cnegyer nmo TUNAYHOU nycThiHEe HOkKHOro
[Tpuapanss (Yuounes, 1979).
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Wcnonb3oBaHue 3eMenbHbIX U BOOHbIX pecypcoB B NycTbiHAX CpegHen A3mm n KasaxctaHa

(kapTa cocTaBneHa no matepmanam kHurn babaesa, ®penknHa «yctoiHn CCCP BYepa,
cerogHA, 3aBTpa», 1977 n gonosiHeHa aBTOPOM);

1. NpoekTnpyemaa Tpacca O6b-Kacnmnckoro kaHana v rnaBHbIX OTBETBIEHUN;

2. MarucTtparnbHble opocuTenbHble KaHanbl; 3. NpoekTnpyemMble OpOCUTESbHbIE KaHasbl;
4. CyuwecTByloLwume u cTpoAwmeca Bogosoabl; 5. NpoekTupyemble Boaosoabl; 6. ATOMHbIE
onpecHuTenu; 7. OnpecHnTenn Ha obblyHOM TOonnmee; 8. Opolwaemble 3emnu; 9. 3emnu,
npurogHble /1A OpOLEHNA BOAAMU MECTHOIO CTOKAa U BOgaMnN CUOUPCKNX PEK;

10. O6BOAHEHNE NAcTOULL M BbIBOPOYHOE OpPOLLEHNE BOAAMU MECTHOIO CTOKA;

11. O6BOAHEHME NACTOULL N BLIOOPOYHOE OpPOLLEHME BOgaMN CMOUPCKNX pek; 12. TopHble
obnactu; 13. 'paHmua NycTbiHb

B CIIA pa3pabaTbiBaeTCsl AHAJOTWYHBIA MO MacwTabaM NPOEKT TEPPUTOPUATBHOTO
nepepacrpeyiesieHrsi BOJIHbIX pecypcoB peuHoro ctoka u obOecneuenuss CIHIA, Kananbl u
Mekcuku pecHoi BOION U PHEpruei, u3BeCTHbIN Noji Ha3BaHueM «North American Water and
Power Alliance» (NAWAPA), nim «CeBepo-AMEpUKAHCKUI BOTHOIHEPIeTUUECKUIA AJTbSIHC»
(HABAITA) (Kelly, 1966).

IIpoekt mnepedbpocku HABAIIA oxBaTbiBaeT OacceiiH, 3aHMMAOIMK TUoWaAbL 3,6
MJIH. KM?, TJie BOfiHbIe pecypchbl onpepenenbl B 808,8 km3/rog. M3 aToro kojuvecTBa Mo
NpOEeKTy npeanojaraeTcsa nepedpacwkBaTh 1749 km3/rog st obecrnedyeHusi BOJOM CeMU
npoBuHumii B Kanape, 33 mraroB B CIIA u Tpex mraroB B Mekcuke. IlepebpacbiBaemblit
CTOK pacrpepienisieTcs: TakuMm oopazom: st Kanagsr — 30,8 km3/rop, goist CIHA — 119,5 u nns
Mekcuku — 24,6 km3/rog, (OysH, 1977). Ilo 3ambicily NPOEKTUPOBLIMKOB, BHAJUHA B
CkamucTeix ropax giuHoi 800 KM, MPOCTUPAOLIASICA MEX/y XpeOTaMU OT CEBEPHBIX PAllOHOB
Bpuranckoit Konym6uu 1o mrata MoHTaHa, MOXKET CITY>KUTb TUTAHTCKUM BOJIOXPAHUJIUILIEM-
AKKyMYJISITOPOM, OTKY/ia Bojia Oy/IeT MO1aBaThCsl HACOCHBIMU CTaHLMSIMU Ha BbICOTY 10 800 M



1, TIPEeoJioJieBasi TOPHbIE NPerpajibl, pachpeieNIITLCS O CJIOKHON CeTH KaHAJIOB, aKBEyKOB,
BOJIOBOJIOB, TYHHEJIEN U CU(POHOB.
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TeppuTtopransHoe nepepacnpeneneHne BOAHbIX PeCypcoB peyHoro ctoka B CesepHoOM
Amepuke no npoekty NAWAPA:

1. KaHanbl; 2. BopoBoapbl-akBeayku; 3. ToHHenun; 4. CynoxoaHble KaHasbl C BbIXOA0M B MOpPE;
5. BopoxpaHunvwa

Cucrema HABAIIA 6yner BkJtoyaTh B ceOsl KaHalbl, aKBEAYKUM U BOJIOBOJIbI OOILIEi
npotrsikeHHocThro 10 800 kM w  TyHHenmu — 2900 kM. CymmapHas MOLJHOCTb — BCEX
TUAPORJIEKTPOCTaHIMI B cucteme pocturHeT 110 muH. kBT, KOTOpbie BbIpaOOTAIOT B TOf
876 TBT-u anekTposHepruu. [Is1 nepekayku Bojibl OyjieT uzpacxogoBaHo 262.8 TBT-u Bcemu
HACOCHBIMU CTaHLMSIMU, OOIIAsi MOLIHOCTb KOTOPbIX cocTaBUT 53,5 muH. KBT. OcrtaBiieecs



konuecTBo 3Hepruu (613 TBT-4u) ucnonb3yeTcs TpeMsl UjleHaMu COKF3a, YTO MO3BOJIUT
obecneunTs sHepreTrudeckue norpedbHoctr Kananpi Ha 50%, Mekcuku — Ha 15 u CIIIA — Ha
4% («Bopa kak cakrop...», 1969; Kelly, 1966).

[TpoexT HABAIIA no3BosuT opocuTh 16,4 MIIH. ra 3eMellb U yJIyYIlIUTh BOTOCHAOXKEHNE
HAaceJIeHWs] W TPOMBIIUICHHOCTH. B pe3ynbTrate HaIMOHANBHBIA JOXO[ OT 3eMJIe/IeIus,
SKMBOTHOBOJICTBA, TOPHOTO fiesia 1 npoMbiiuieHHocTr Bo3pacteT B CHIA g Mekcuke Ha 30 u
Kanane na 9 mapp. ponn. (Oyan, 1977). O6mast croumMocTs npoekTa otienuBaeTcst B 100 mupy.
NIOJUJ1., U CTPOUTELCTBO MOXKET ObITh 3aBepileHo 3a 30 ner («Bopa kak cakrop...», 1969;
OyosH, 1977).

OpHako OCYIIECTBJIEHWE TAKOTO I'PAHMO3HOIO MPOEKTA HATAIKMBAETCS HA CEPBbE3HBIE
NpOTUBOpeuMs Kanutainuctuiyeckoro oomectsa. Benp HABAIIA 3atparuBaet MHTEpechl Tpex
rocylapctTB M  TpeOyeT  pa3pelieHus]  MHOTUX  TEXHUYECKMX, 9KOHOMUYECKUX,
JANJIOMATUYECKUX, MPABOBbIX M COLMOJIOrMYecKux npobsiem. Hanpumep, ogHON U3 Takux
npobnem Oyznetr nepecenenue 60 ThIC. YEIOBEK, MPOKMBAIOWMX HA TEPPUTOPUM OymyLIMX
BOJIOXpaHWMIL. [pyrass TPyJHOCTb COCTOMT B PAa3JMYHON CTENEHH 3aUHTEPECOBAHHOCTHU
NapTHEPOB COKO3a B 3TOM IPOEKTE, MOCKOJBKY HEAOCTATOK BOJBI MPEX/E BCEr0 OECIOKOUT
CIIA u Mekcuky. Bonbliast 3ke 4acTb BOJHBIX pPeCypcoB NpuHajiexkutT Kanaje, u oHu yke B
HEJJaJIeKOM OYyIyLIEM MOTYT NOTPeOOBATHCS CTPAHE [IJIsl CBOETO PA3BUTHSI.

B Ta6n. 8 mnpuBenieHbl CpaBHUTENbHBIC TMOKAa3aTeM [IBYX BeJIWUYAdIIMX HA TJIaHeTe
NPOEKTOB TepepacnpefieeHns U epeOPOCKN PEYHOTO CTOKA Ha TMpefiebHbIe TIPOMYCKN BOJIBI.
[TpoekThbl 6JM3KM TO CBOMM MapameTpaM, W TpuBEIeHHbIe U(Pbl TOBOPSAT O T'PAHAMO3HOM
Maciirabe pador.

Taonuma 8
HekoTtopslie nannbie no KpynHubim nepedopockam croka B CCCP u CIIA

(«Mcnonb3oBanue BOALI...», 1973)

[Tepebpocka
peop IIepeOpocka Boj
CUOMPCKUX BOJ
ITokazarennb Angcku u Kanagel
B Kaszaxcran n
B CIIIA 1 Mekcuky
Cpenntoto A3uto
IMpenenbHbIN 06beM NepedpacbIBAEMOro CTOKA, KM3/TOf 60 196
O6beM 3eMeTbHO-CKATTbHBIX PaboT, MIIPH. M3 20 35
JIMHA MarucTpajgbHOro KaHalla, KM 2300 2000

B CIIIA pa3pabatbiBaeTcs euje 12 mpoekToB Jipyrux nepedpocok peuHoro croka. I[lo
OJJHOMY NpPOEKTUpyeTcs nepedpocka 19 km3/rog u3 HUKHero TeueHust peku Komnymoust B peky
Konopasio, a no apyromy — 21 kw3 u3 Muccucunu v peK BOCTOYHOM 4yacTu Texaca B
6e3BopHbI WTaT Hbro-Mekcuko (JIbBoBuu M. U., 1977). IlpoekThsl nepepacnpefeseHus: u
nepeOpOCKM BOJHBIX PECYPCOB PEYHOr0 CTOKA HAMEYAeTCs OCYLIECTBUTH B OacceilHax pek
Amazonku u Jla-Ilnatei, Mupga, B Ilakucrane (cuctema Manrina — Tapbena u fipyrue)
(«Opoluenue u ocyuieHue...», 1974; Ilerpos, 1973).

B IMOCJIEAHEC BPEMs BCC 4Yalle MW 4Yalle MPOSBIIAIOTCA OTPULATCIBHBLIC MOCICACTBUA TaK
Ha3bIBAEMOI'0 aHTPOIIOI'CHHOI'O BOSHGfICTBI/ISI Ha mpuponpy. YenoBeueckast JCATCIIBHOCTD N €€



MaciITadbl CTOJIb BEJIMKU, YTO Ofia CTajla OKa3bIBaTh BJUSIHAE HA XOJi MPUPOJHBIX MPOLECCOB.
B Haieii ctpaHe npujiaeTcst 60JblIOe 3HAYEHUWE JIey OXpaHbl NpUpojbl. [10aTOMY NpOEKThbI
nepeOpoCKM YacTH CTOKA CEBEPHbIX M CUOMPCKUX PEK THIATEJbHO U3Y4YalTCs U
paccMaTpUBAIOTCSl HOBbIE BapUaHTbI, KOTOPbIE Obl B HAMMEHbIIEN CTENeHU HAaHOCWIU YIlepO
OKPYXKAIOLIEen cpefie.

30ech yMECTHO BCHOMHUTHL cioBa . DHrenbca: «...He OYyAEeM, OJHAKO, CIMIIKOM
000JbIIATHCS HAIUMMU NMOOEaMU Hajl MPUPOON. 3a KaXKAYI0 Takylo MoOe/ly OHa HaM MCTHT.
Kaxpas n3 atux nmobej umeeT, Npasja, B NEPBYIO OYEpe/lb T€ MOCJECTBUS, HA KOTOPbIE MbI
PacCUMTBHIBAIM, HO BO BTOPYIO W TPETBIO OYEPEAb COBCEM [Pyrue, HENmpeaBUCHHbIC
NOCJIEICTBUS, KOTOPBIE YACTO YHUUTOXKAIOT 3HAYCHHE MEPBBIX» !.

I Mapkc K., Durensc ®. Cou., T. 20, c. 495 —496.

[ToaTroMy Bce MNpOEKTHbIE NPOPAOOTKU TIIATEIBHO W3YYaAOTCS, HA COCTABJIEHHBIX
MaTeMaTUYEeCKUX MOJIENSIX C MOoMOlbi0 DBM npocuuThIBatOTCSl pa3iMuHble BapUAHThI TPACC.
BriOpanHast cxema foJKHa ObITh ONTUMAJbHOM HE TOJBKO B TEXHUKO-9KOHOMUYECKOM
OTHOILLIEHUU, HO U JIOJKHA YJIOBJIETBOPSTH TPEOOBAHUSM YJIYULIEHUSI KAUECTBA OKPY>KAIOILIEi
cpenbl. OHAKO 3TU 9KOJOTMYECKUe KPUTEPUM €lIe HEIOCTATOYHO U3YyUYEeHbl U HE MOJIat0TCs
MOJIEJIMPOBAHUIO 1 9KOHOMUYECKON OLICHKE.

Tak, B npoektre HABAIIA Hameuatollieecsl 3aNoJIHEHUE BOJOW TMIAHTCKOW BMAVHbI B
CKamucThIX TOpax MOXKET CBOMM JIOMOJHUTENBHBIM BECOM KOJOCCAIbHOW MAacChl BOMbI, MO
MHEHHIO Te0(PU3UKOB, BbI3BATH JiIehOpMal 3€MHOI KOPbI U HENMPEABUICHHbBIEC MOCIECTBYS.
Bo3M0OXHO, KaK 3TO, Tak U Apyrue cooopaxkeHus: BbIHykaoT cnequanuctoB Kanaaer u CIIA
CUMTATh, YTO MOKA Jy4lle BO3JEPXKAThCS OT KPYMHBIX MEpeOPOCOK BOMIbI, U MPABUTEIBCTBO
KaHnajipl o cyiiecTBy 3aMOpO3UIIO MPOEKT NMEPEOPOCKU YaCTU CBOUX BOJI M BOJ| AJISICKM Yepe3
TeppuToputo ctpanbl Ha tor B CIIIA u Mekcuky (JIeBoBuu M. U., 1977; OysH, 1977).

TpancnopTupoBKa aincoepros

Kosoccanbuble 3amackl MpPecHOWM BOfibl, 3aKJIOYEHHbIE B JIeJHUKAX ApPKTUKU U
AHTapKTH/IbI, HAXOASATCS BAAJIA OT MECT oOuTaHus Jtofiei. [Io cCoBpeMeHHbIM OLIeHKaM, OOLIUH
€XErojlHblii CTOK C CylIM B OKeaH cHera u aicOeproB ompepensercs B 1100 km3/rop
(«MupoBoii BOfIHbIN OajaHc...», 1974).

AMepuKaHCKUl okeaHoJior [JI>KOH AW3eKC MNpeyioKuil HUCNOIb30BaTh aicOepru st
BOJIOCHAOXXEHUS] O€3BOJIHbIX MPUOPEXXHBIX pPalioHOB AMepuku, Adpuku u ABCTpanuu
(Topckumit, 1962; Burt, 1956). [Ing wuX TpPaHCOOPTUPOBKM OH CYUYMWTAT BO3MOXKHbIM
BOCIOJIb30BATHCS MOMYTHBIMA MOPCKMMU TeueHusiMU. Hanpumep, /17151 BOOCHAOXKEHUS FOSKHOM
yactu Kamigopaun npeanonaranocs ¢ mOMOLIBI0 OyKCUpa BBECTA aHTAPKTUYECKUIA aiicOepr B
I0XKHYI0 BeTBb [lepyaHckoro Tedenusi. Biosb Bcero nodepexkbss AMEpPHUKHU MOYTH IO 9KBAaTOpa
aficoepr MpowaeT CBOUM XOJIOM MO TEYEHUIO, U JIWIIb y 9KBATOPA, KOIMa HAYHET OTKJIOHSATHCS
oT Oepera Ha 3amnaji, OyKCUp JJOJKEH MEPEBECTU €ro B CTPYIO NPOTHUBOIONIOXKHOTr0, CeBepHOro
TeuyeHus1, oMbIBarouiero o6epera Kanugopuuu.

B ApkTurke exXeroHo OTKaJbIBaeTCsl OKOJIO 15 ThiC. alicOeproB, U OOJLIIMHCTBO UX TaeT
B MOJISIPHBIX Bojlax. bosiee KpynHble BLIHOCATCS XOJOAHbIM JIaOpajopcKUM TEUEHUEM Ha 10T, U
B cpeqHeM okoJio 400 aiicGeproB B roj AocTUraroT octpoBa HerodayHaneHn. ApKTuieckue
aficOepru HeBeJIMKU MO pa3MepaM, U CaMmble KPYINHbIE U3 HUX UMEIOT 00bEeM B HECKOJIbKO
NIECSITKOB MUJIJTMOHOB KYOOMETPOB.



AHTapKTHYeCKHe aficoepru ropasjgo OoJiblle MO pa3MepaM apKTHYECKUX. AHTIIMACKNE
Mopsiku B Tedyenue 1951 —1953 rr. npocnenuiu fpeiid rurantckoro aicoepra aiauHon 146 km
u wmpuHoit 40 km (Hazapos, 1962). B 1958 rogy coBeTckasi aHTapKTU4YeCKasl SKCHEAULIMS
oOHapyxuia rpoMajiHbii aficoepr miowaabio 2700 kM2 ¥ BbICOTON HagBOAHOW 4YacTh 40 M
(IIunbuaukoB, 1960). O6beM npecHoOro Jiba B HeM npesbian 850 kM3, T. €. OH 3akJioyasi B
cebe BOjIbI 00JIblIIe TO0BOTO cTOKA EHMCest mim TpexneTHero ctoka Bonru.

B Hamm iHM 0KOJI0 OeperoB AHTApKTHU/bI MJABAET €lIe OIUH ancOepr-BeJIMKaH JIMHON
70 kM 1 wmpuHOo 40 KM, KOTOPbIA OTKOJIOJICS OT MATEPUKOBOTO Jibja. B HEM 3aKJItOUYeHO He
menee 900 kM3 Bopibl. KOHeuHO, rurantckue aiicoepru — sIBJI€HHE JIOBOJILHO pefKoe, HO
KPYIHbIE U CpeJHUE JIbJUHbI BCTPEYatOTCs 4acTo. TObKO B BOCTOUHOM CEKTOPE Ha IJIOLIAU
2 MJIH. KM?, OOCJIE[IOBAHHOM COBETCKUMM KOpaOJisiIMU U camoJieTaMu, oOHapy>KeHo 31 Thic.
aficOeproB ¢ oo0IMM O00BbeMOM Jbja 4165 kM3, T. e. Kax/jas JbJJUHA UMeJa CpPelHUil 00beM
0,135 km3 (T"'opckwuii, 1962; lunbaukoB, 1960).

Jlo HemaBHEro BpPEMEHM BO3MOXHOCTb OYKCUPOBKM aiCOEpProB HE WMMeEsa OIBITHBIX
npoBepoK. HyXHble HaBbIKM [Ja€T NPaKTHMKa MOPCKUX HE(MTENPOMBICIOB Y MOJyOCTPOBa
JTaGpaop. I MOpcKUX OYypOBBIX YCTAHOBOK aicOepru MpefCTaBJSIOT CTPAILHYIO
onacHocTh. M BOT cnenmanucThl NPEAJIOXKUAIM OPraHu30BaTh CliacaTesibHYyr0 ciayxkO0y. Kak
TOJILKO JIOKATOp Ha OypoBOW OOHApY>KUT WAYIIMIA Ha Hee aicoepr, ToT4yac BbICHUIAIOTCS
HABCTPe4y MOLIHbIE OYKCUPbI, KOTOPbIE TOJICTBIM HEMJIOHOBBIM TPOCOM OXBATBIBAKOT anicOepr
U OTBOJAT ero B cTopoHy. Iloka yTo cmacaTensiM NpUXOAWIOCH UMETh JIENO0 ¢ aicOepramu
BECOM OKOJO 1 MiuH.T. HO 711 COBPEMEHHBIX TEXHUYECKUX CPEACTB HE NPEACTABISIET
TPYJHOCTEN OyKCUPOBKa U 00Jiee KPYIHBIX.

dpaHy3CcKUe yUYEHbIE CUUTAIOT, YTO TPAHCHOPTUPOBKA aiicOEProB BO3MOXHA HE TOJIBKO
K 3aCylJIMBbIM paiioHam Adpuku, ABctpanuu U FOxHOII AMepuku, HO U K OE€3BOAHBIM
O6eperam Apasuiickoro nosiyoctpoBa. Co3fgaHa ¢paHKo-apaBuiicKasi KOMIaHUs «Aficoepr
TPAHCIIOPT MHTEPH3ILIHII», KOTOPasi pa3padaThIBAET TEXHOJIOTMIO TPAHCIIOPTUPOBKYU JIE[SHBIX
rop. CyTb mpoeKkTa COCTOMT B TOM, YTO C MOMOIIBIO MCKYCCTBEHHbIX CIIyTHUKOB 3eMIU
BbIOMpAETCsT aficOepr MOAXOASUIEro pa3Mepa C COOTHOLICHMEM IIMpUHbI K ayuHe 1 : 4. Emy
NPUIAIOT MOPEXOJIHbIE KayecTBa MyTEM MOAPE3KU BBICTYyMAOUMX YIVIOB. B Tommy mbaa
BBAPUBAIOT METAJUIMYECKUE TPYObl, BBINOJHSIOIME POJIb KHEXTOB, K KOTOPBIM KpENsATCs
OYKCUPHBIE TPOCHI.

Bpems TpancnoptrpoBaHusi OT AHTapKTUKM 10 CayoOBCKOW ApaBUM COCTABUT HE MEHEE
7 mecsueB. CKOpoCThb TasiHKsI, OCOOEHHO B TPONMYECKUX BOflax, OyJeT COKpallaTh pa3Mepbl
aricOepra 6osiee yeM Ha 1 M/cyT, moaTomy 6e3 3aiuThbl aicoepr TommuHon 250 —300 M nouTu
BeCh pacraeT. [y MpefoTBpalleHusl pacijiaBa MOABOJHBIE M HAIBOJHBIE YAaCTH JIbUHbI
NPEANoJaraloT  MNOKPbIBATH JIMCTAMU  TEIJIOM3OJIMPYIOLIEro  Marepuana. B kavecTse
NOABEMHBIX KPaHOB OY/yT KMCMOJBb30BATh BepTOJEThI. [locae OKOHYaHMs MOArOTOBUTEIbHBIX
paboT IOT MOLIHBIX OyKCHMPOB MPUCTYNMUT K TpaHcnoptupoBke. [Ipu nogxope Kk Ba6-amb-
Manjie6CcKoMy MpOJIMBY aiicOepr Ha riyOOKOW BOJE PACKaJICHHON MPOBOJIOKON Pa3pexkyT MO
BEPTUKAJIM Ha MJIACTUHBI ToiwuHoi 40 M, 3aTeM 3T Opycku BBenyT B KpacHoe mope u 1o
MEJIKOBOJIbIO MOATSIHYT K 3aTOHY WM pacTonuTesbHoi ctaHumu. [Ipenmonararor, yto 3a 1
peiic MoxXHO focTaBuTh 6osiee 100 MTH. M3 BOfIbI, M PACXOfibl MO TPAHCIOPTUPOBKE COCTABSIT
88 MJIH. 1011., 2 KybomeTp Tajiol Bojibl 6yaeT crouthb 53,7 uenrta (Faisal, 1977).

Eme MHOrme BOMPOCHI TEXHMYECKOIO M 3KOHOMHUYECKOIO XapakTepa AaHHOrO NMPOEKTa
HEJJOCTATOYHO M3yYEHbl M HE MPOBEPEHbI, HA YTO OOpaTW/ BHUMAHUE MEXKIYHAPOJHbIN



CeMUHAp YYEHbIX, KOTOpbIiA 0Ocyxjan 3Ty npodiemy B Ilapuxe serom 1977 r. Ho BHe
BCSIKOIO COMHEHMSI, YTO B HEJAIEKOM OYyAaylweM OSTOT NpOeKT OyleT OCYIIECTBIIEH.
YenoBeuecTBO HE MOKET MUPUTBLCS C TE€M, YTO €XKErofHo 0oJjiee ThICSYM MWJUIMAPJIOB TOHH
YUCTEMILIeN BOJIbl YXOJIUT B OKEaH U TEPSIETCs, TOrNA KaK B JIOCAraeMoi O6JIM30CTU TOMSITCSI OT
SKaK/Ibl OOLLIMPHBIE MPOCTPAHCTBA MYCThIHb.

PeKOHCTPYKIUA OPOCUTENBHBIX ceTell U IKOHOMMSI BO/IbI

B Gonbmmx m MajibIX MarucTpalbHBbIX M Pa3BOMSIIMX KaHajaxX BOjia B TpoIecce ee
TPAHCTIOPTUPOBAHUST TepseTCs Ha (PUIAbTPAlMI0O W HWCMApeHne, MO3TOMY JICHCTBYIOIIVE
cuctembl umeroT KoapduuueHT none3Horo aeictus (KII) okono 0,5—0,6. Ecim
paccMaTpvBaTh OPOCHUTENIBHYIO CHUCTEMY B IEJIOM, T.€. MarucTpaJbHble KaHaJbl,
MESKXO3SIIICTBEHHbIE ¥ BHYTPUXO3SMCTBEHHbIC paclpe/ieIuTeNIbHbIe CEeTH, MOJMBHYIO CETh U
T. 11., To o6t KIIJT cuctembl 6y/ieT ele MeHblie.

Hanpumep, B Kuprusckoit CCP okono 50% 3a0upaeMoil Bofibl TEPSIETCS B KaHajax, a €
y4eTOM MOTEpPh B TMOJIe JIMIIb TPEThsS YacThb BOJbl MPOAYKTUBHO UCMOJb3yeTcs. Tak, B
OPOCHUTEJIbHBIX cucTeMax YUyiCKON JONMHBI NMOTEPU BOABI B PyCiax KAHAIOB COCTABJISAIOT
12%, mexxo3icTBeHHOM — 17 ¥ BHYTpUXO3SIMCTBEHHON ceTn — 38%, T. €. BCEro TepseTcs
67%. B npyrux pecnyonukax CpegHeill A3uM Tak>Ke BEJUKU MOTEPU BOJIbI B OPOCUTENIBHBIX
cuctemax (Kapes, llnbik, 1979; «Opouienue u ocyueHue...», 1974). A B ueaom no Corosy B
teuyenue 1971 —1975 rr. B cpefgHeM 3a roj 3a00p BOJbl U3 UCTOYHUKOB OPOLLIEHUSI PABHSJICS

135 kM3, a moTepu TOJBLKO B MEXXO3SMCTBEHHBbIX ceTsiXx cocTaBuiu 274 kM3, umu 20,3%
(Kapes, Ulnbik, 1979).
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MHoro Bofibl TEpSIETCS BO BHYTPUXO3SIUCTBEHHBIX PACHpPEEIUTENIbHbIX CEeTIX (Ha HUX
najlaeT TPETh BCEX MOTEPb), OCOOEHHO BbIMOJHEHHBIX B 3eMJISIHbIX pyciax. bonbiive norepu
BOJIbl Ha (PUJIBTPALMIO NIPUBOJST K MObEMY YPOBHSI TPYHTOBBIX BOJI M YBEJIMUMBAIOT 3aTPAThI
Ha YCTPOUCTBO JipeHaxka. CpefiHsisi MO CTpaHe MPOTSXKEHHOCTh OPOCUTEJIbHBIX KaHAJIOB paBHA
41,2 m/ra, B Y36ekckoirt CCP — 51,4, 8 Momgasckoint CCP — 48,6 u B Tagxukckoin CCP —
474 m/ra. PacyeTbl MOKa3bIBAIOT, YTO MEPEYCTPOWCTBO CTAPbIX OPOCHUTENBHBIX CUCTEM
TOJIbKO B CpefiHeit A3uu no3BoJuT coepeub Bojbl okogio 20 km3/rop (Kapes, lnbik, 1979).

B CCCP pgns 6osiee 2p(peKTUBHOTO M 3KOHOMHOI'O PacXoOfOBaHKsl BOJHBIX PECYpPCOB B
CEJIbCKOM XO3SMCTBE MPOBOMAST OoJiblie PaboThl MO PEKOHCTPYKIMU OPOCUTEIILHBIX CeTeld,
MOBBIIICHNUIO TEXHUYECKOTO COCTOSIHUS BOJOXO3SIICTBEHHBIX CUCTEM U YPOBHS HX
9KCIUTyaTallii, BHEAPEHWIO ABTOMATUKM U TEJIEMEXaHWKM, MPUMEHEHWIO HOBON TEXHUKU
nosmBa U T.J. HAns cokpameHus: (pUIbTPaUMOHHbIX NoTepb M noBbiieHus: KIII cucrem
NPUMEHSIETCS 00JMILIOBKA KaHAJIOB, 6 TOHUPOBAHHbIE JIOTKH, TPYOBI,
NPOTUBO(UILTPAMOHHbIE 3KPaHbl U T. M. Takue OpOCUTEJbHbIE CUCTEMbI UMEIOT BBICOKUE
3HauyeHust KIIJ1, B HUX noTepu BOJibl COKpallieHbl B 3 —4 pasa.

O6pazuom COBPEMEHHON OPOCUTETLHON CHACTEMBI MOXET CITY>KUTh
IOxknoronopgnocrenckasi. [Ipu crpoutenbctBe FOxxHoro INonopnocrenckoro kanana (FOI'K) u
OpOIIIAEMOT0 MaCCHBa y/iedbHasl MPOTSKEHHOCTh BHYTPUXO3SMCTBEHHBIX KaHAJIOB COKpallleHa
o MUHUMYMa — 21 M/ra, TOUYTH BCS MEKXO3SIMICTBEHHAs! CeTh OCHAIleHAa OSTOHMPOBAHHBIMU
KaHaJlaMi, BHYTPUXO3SMICTBEHHAass — OCTOHMPOBAHHBIMUA JIOTKAMU U  TPyOOIPOBOIAMH.
[IpumeHeHne GETOHMPOBAHHBLIX JIOTKOB TMOJHOCTBIO MCKJIFOUMIIO TIOTEpH Ha (pUIIBTpALUio, a
Noj3eMHasl yKJjajKka TpyOONpOBOIOB MOBbICHJIA KO3(P(MUUUEHT HUCMOIL30BAHUSI 3EMJIU U
VCKJTFOUMIIA TOTEPH BOJIbI HAa MICTIApEHHE .

Inst cuctembl KOxkHoro I'osogHocTenckoro kanana gakrtuueckoe 3HaueHue KIITT (0,80)
oKa3zaJioch Jlaxke Bbllle MnpoekTHoro (0,75), a mnocie BHepeHUs aBTOMATU3aLUU
Bojtopacnpeiesienust nogaumetcst 1o 0,88. MTHTepecHO OTMETUTb, YTO yjieJibHbIe MOKa3aTesu
3a060pa Bojibl HA | ra monuBHOI 3emMiu B cpefgHeM no Y30ekckoit CCP pasubl 15 930 M3, a no
TNosopnoit ctenu — 10 570 m3. VI3 aTOr0 KoaumyecTBa TEPSIeTCsl BOJbl COOTBETCTBEHHO 5370 u
2200 M3, T.e. Ha KaX/OM TMOJIMBHOM TeéKTape HOBON cucTembl 3koHOMUTCS 4170 M3 BOjibI
(Kapes, llnbik, 1979).

PexkoHCTpyKIMSI CTapblX M CTPOMTENBCTBO HOBBIX OPOCUTENBHBIX CHUCTEM TPEOYIOT
O0oJbIIMX KanmuTajgoBioxeHuii. Ho mpowusBeneHHble 3aTpaThl AAAYT HE TOJBKO NPSIMOW
BBIUTPBILI B BHUE CIKOHOMJIEHHOW BOMbI, HO M JIOJTOBPEMEHHBIE BBITOfIbl — YJIyUILICHHE
OPOLLIAEMBIX 3€MEJIb U MOBBILIEHUE UX TUIOOPOAMSI.

Ouncrka u NMOBTOPHOE€ UCNIOJIB30BAHUE CﬁpOCHBIX BOJ,

CrouHble U JpeHaXKHbIe BOJbI MOTYT ObITb €IIe OJIHUM WCTOYHUKOM TMOJYUYEHUs
NIONOJTHUTEJILHBIX BOJHBIX pecypcoB. Ilocjie OYMCTKM MX BO3MOXKHO HCIOJIBL30BaTh Il
TEXHUUYECKOrO 1 OOOpPOTHOTO BOJIOCHAOXKEHUSI MpenpusiTuil, Jjsi opouueHusi. TonbKo B
BOJIOCHA0>KEHUM COBPEMEHHbIII ypOBEHb CTOYHBIX BOJI Ha 3€MHOM IlIape COCTAaBJSIET
470 kM3/rof1, ¥ K KOHILy BeKa OH MOKET YBEJIMUUTHCSI B HECKOJILKO pa3 (JIbBoBuy, 1974).

B cooTBeTCTBUSI C CYLIECTBYIOIIEN MPAKTUKOW BOJOMOJIb30BAHUS B PEKU W BOJOEMBI
BO3BPAILIAIOTCS MOYTHU BCE KOJIJIEKTOPHO-IPEHAXKHbIE BOJIbI. B MyCTBIHSX U MOJIYMyCTBIHSX , TTIE
Pa3BUTO TOJIMBHOE 3emiiefie/iue, cOpachbiBa€TCS OrPOMHOE KOJUYECTBO KOJUIEKTOPHO-
NIPEHaXKHBbIX BOJi, OTBOJMMBIX C oOpoliaeMbix mnoJieir. Ecaum oOumil o0bemM CcOpOCHBIX BOJ



Bo3pacteT ¢ 1200 no 3000 km3/rof1, TO KOJMYECTBO APEHAXKHBIX BOJ B MyCTHLIHHON 30HE MOYXKET
yBesmuuthest ¢ 170 go 300 km3/rof.

B 1972 r. B CCCP 00beM OTBefieHUsI CTOYHBIX BOJ| OT 85 ThIC. MPEANPUSITUIA COCTABUI
103 km3/rop1, a ¢ yueTom ApeHaxkHbIX Boj, — okoJio 140 km3/rop (BopopaBuenko, ToncTuxuH,
1975; BopopaBuenko, 1976). B 1966— 1970 rr. BBefieHO B akcmyaTanuto 8200 KOMIJIEKCHBIX
OYMCTHBIX coopyxkeHuil, a K 1980 r. Takue CcOOpyKEHUsl JOJKHbI OOECHNEYUTb OYUCTKY
CTOYHBIX BOJI BCEX TOPOJIOB M MpeAnpusiTuil B 6acceitHax pek Bosru u ¥Ypana (bopopaBueHko,
Tonctuxun, 1975; JIbBoBuu, 1977).

CTOMMOCTb OYMCTKHA CTOYHBIX BOJ 3aBMCUT OT BHOA M CTCIICHU 3arpsi3HCHUA, MCTOJA
OYMCTKU U MOIIIHOCTU OYUCTHBIX COOpy}KeHI/Iﬁ.

I'oponckue ObITOBbIE BOABI TPeOYIOT HamOosiee HU3KMX 3aTpaT Ha oO4yucTky. Ha
KOMMYHAJIbHBIX OYMCTHBIX COOPYXKEHUSX MNPUMEHSIIOTCS MEXAHMYECKHEe M OMOXMMUYECKHE
Metopbl. Cefiuac Ha MOUHBIX YCTAHOBKAX CTOMMOCTb NMPOCTOM OYMCTKM COCTaBisieT 1—
2 kon/m3, a GoJsiee CIIOKHOWN TTyOOKOM OYMCTKH, MOCJEe KOTOPOW BOAY MOYKHO BbIMTYyCKAaTbh B
peku u Bojoembl, — 3—5 kon/M3. Pa3Mmep KanuTaJOBIOXEHWIA B TEPBOM Ciyyae
onpepensiercst B 50—75 MiH. py6/km3, BO BTopoM — BjiBoe 0oJblie (Boponona, 1976).

TennosHepreTnka BHOCUT TMPEUMYIIECTBEHHO «TEIIOBOe» 3arpsisHeHne. Ho Hapsgy c
YCJIOBHO-UYUCTHIMU BOJAMU, UMEETCSl 3HAUUTEJIbHAs 4YacThb CTOKOB, KOTOpbIE COfiepXaT B
O0JIbILIOM KOJIMYECTBE PaCTBOPEHHbIE BelllecTBa. OUKMCTKA 3TUX BOJI OOXOUTCS ceilyac 0poro
u B Oyayuiem OyfeT cTouTh eule jopoxke (Boponosa, 1976).

Bo3BpaTHble KOJIEKTOPHO-/IPEHAXKHbIE BOJIbl OOBLIYHO COfIEpPXKAT PACTBOPEHHbIE COJIU
(3—5r/n u penko 6osee 10 r/n), opraHuKy M B3BEILLIEHHbIE TBEP/bIE YaCTHIbI, HEOOJbIINE
KOJIMYECTBA SJIOXUMUKATOB U JiedonuantoB. K coxKaneHuto, HaM HE YyJajJochb HAWTU B
JUTEpaType MAHHbIX O MOBTOPHOM WCIMOJIb30BAHWM JIPEHAXKHBIX BOJ[ TOCJE€ OYUCTKUA WJIU
onpecHeHus. MiMeeTcs: HEKOTOPbIN ONBIT B HALIEH CTpaHe U 3a pyOeKOM HENMOCPENCTBEHHOTO
UCMOJIL30BaHUsl  CJIa0OMUHEpAM30BaHHbIX  BOj, s opouieHusi  («Mcnonb3oBaHue
MUHEpaIn30BaHHbIX...», 1973; Hectepona, 1972; PaxumbaeB, oparumos, 1978). Ho u cambie
COBEpILEHHbIE METO/Ibl OUYUCTKUA CTOYHBIX BOJI HE MO3BOJISIIOT MOJHOCTHIO OCBOOOJUTHLCS OT
BCEX BEUIECTB, U B Bojax octaetcs 10 20% cambIx cTokux 3arpsizuureneit (JIbBosuu, 1977).

Hawnbonee acpdekTuBHO 3amaum 00ecCOMMBaHUS MUHEPATIM30BAHHBIX JIPEHAKHBIX BOJ U
OYMCTKY CTOYHBIX PELIAET OMPECHEHNUE .



I'TABA 4

OnpecHeHue — CpeaCTBO MOMOJHEHMSI BOTHBIX PECYPCOB U
OXPaHbI BOJHOM Cpefbl

OHpeCHEHI/Ie COJIEHBIX M COJIOHOBATBIX BO/J

Eciv B nyCTBIHHBIX paiiOHax MPECHOW BOMAbI HA MECTE HET M MOJYYHATh €€ M3JajeKa
nepeOpOCKOil HEBO3MOXKHO, TO KPOME OYUCTKM BO3MOXEH €IIE O[WH MYyTh — OIPECHEHUE
IPOMAJIHbIX PECYPCOB MHUHEPAIM30BAHHBLIX BOJ (MOPCKMX, MOJ3EMHBIX M CTOYHbIX). Benpb
MUHEPAIM30BAHHbIE BOJbl KMMEIOTCS BCIOly, M HE0OXOomuMmbl Jb 3(QPEKTUBHbIE U
9KOHOMUYHBIE CPENICTBA MX ONPECHEHUS.

OnpecHeHne BOJbI — CIIOXKHBIA TEXHOJOTMYECKUI MPOLECC, HACTOSILEE 3aBOJICKOE
NPOU3BOJACTBO C  COOTBETCTBYIOIIMMM  KAalWUTAIbHbIMU  3aTpaTaMu, pacxoflaMHd  Ha
00CJTy>KMBaHUE, MaTepualbl U SHEPrut0. UTOObI ONMPECHEHHWE CTal0 MAaCCOBBIM CPEICTBOM
BOJIOCHAOXXEHMS], HEOOXOAUMO OTbICKaTb U  pa3padoTaTb BbICOKOI(P(EKTUBHBIE U
3KOHOMMWYHBIE METOfIbl, MPUTOJIHbIE JIJII MPOU3BOJCTBA JIOOBIX KOJUYECTB BOMbI MO LIEHE,
COIMOCTAaBUMOW CO CTOMMOCTBIO IIPUPOJIHOM.

B HacTosimee BpeMsi CTOMMOCTBL ONMPECHEHHOUM BOJIbI €llle JIOBOJILHO BBICOKA W OHA HE
MOXET MO0 3KOHOMUYECKMM COOOpa’KeHHsSIM WCIOJIb30BAaThCSl BCIOY, BO BCEX OTPACIISIX
HapoiHOTO X03sicTBa. CTOMMOCTD BOJIbI HE BE3/Ie OIMHAKOBA, MOO OHA 3aBHUCUT OT HAMYMS
BOJIHBIX PECYPCOB M MAcCIITA00B MX MOTPEOICHNsI, KATETOPUH TIOTpeOuTeNel BOIbl 1 MECTHBIX
ycaoBuii. Hanpumep, cToMMOCTb BOfbl Jisi UppurauuMyd cocTapisiia 1—2 kon/m3, B
KOMMYHAJIbHOM 1 TTPOMBIIIICHHOM BOJIOCHA0KE€HNYU B OE3BOTHON MyCTHIHHOM MECTHOCTH — IO
1,0 py6/mM3, a B moseBOM BOJIOCHAOKEHWM TE0JIOrOB, U3bICKaTeJiell, OYpOBUKOB B IMYyCTbIHE
MokeT npesbiiiath 100 pyo/m3 (Konoaun, 1973; Konogun, Ceiintkypo6anos, 1973). [Toatomy
OTIPpECHEHME BOJIbI, HEMPUEMJIEMOE B OJTHMX YCIIOBUSIX, MOXKET ObITh 9KOHOMUYECKH BBITOJTHO B

NPYTUX.

PaHbllle onmpecHUTEN CTPOWIIMCH MPEUMYILIECTBEHHO B MyCThIHHBIX PallOHaX, I7Tie BOJHbIE
pecypcbl  BOOOLIE OTCYTCTBOBAJIM WM ONPECHEHHAs BOJa HEpPENKO Obula EIMHCTBEHHBIM
VUCTOYHUKOM BOJOCHAOXKEeHUs1. B mocrnenHue roqy ONpecHUTENN CTAM CTPOUTh U B TYMUJHOW
30HE 3€MHOrO 111apa, IJe MOTPEOHOCTH B BOJE M3-3a OBICTPOrO pOCTa HACEJEHUS, Pa3BUTUS
KPYITHOW TMPOMBILUIEHHOCTH Pe3Ko Bo3pocau. [loaTomMy B TeyeHWe MOCHEOHUX [BYX
NIECSITUIIETUI BEJIETCS MHTEHCUBHOE CTPOUTENILCTBO OMPECHUTENEH BO MHOTMX CTPAaHaxX MUpA,
Y X YUCJIO PACTET OYEHb OBICTPO.

B CIIA nepuopMyecku BBIXOJAT CIKMCKU OMpecHUTeNier no ctpaHam mupa («Desalting
plants...»). CormacHo cmucky («Desalting plants ..», 1977)!, uncno pedcTByrOUMX |
CTPOSILMXCSl OMpEecHHUTeNel B Mupe Ha Hadano 1977 r. pgocturao 1598 ¢ cymmapHoit
mMotHOCThIO 3 707,8 Thic. M3/cyT. OT CCCP B 3TOM CUCKE YYTEHO JMIIb CEMb OMPECHUTEIIEN
o61eit MotHoCcThio 113,5 ThiC. M3/CyT.

I Desalting plants inventory report, N 6. US Dept. of the Interior, OWR, T., October 1977,
114 pp. Kpatkue cBefenusi u3 Hero nomeuiensl B «Desalination», 1978, 26, N 1, p. 93—96.



HecmoTpsi Ha OBbICTpBIi POCT YCTAaHOBOK, B 1975T. 0751 ONpPECHEHHON BOJbI B
KOMMYHQJILHOM BOJlOCHaOXeHuu Oblia MeHee 1%. HecoMHeHHO, 4TO CO BpeMEHeM ee
3HayeHue OyzieT Bce 0oJsiee BO3pacTaTh.

MCTOJIBI ONpeCHECHUA BO/bI

Bribop MeTona onpecHeHHWs BOJbl 3aBUCUT OT MPOU3BOJICTBEHHO-9KOHOMUYECKUX
YCJOBUN (OT MOILHOCTU OMNPECHUTENSI U UCTOYHUKA SHEPruu) U MPUPOHO-KIMMATUUYECKUX
aktopoB. Ilpy HanmuuuMu [EIIEBO 3HEPrUM HE MPEIbSBISIOTCS CTPOrue TpeOoBaHUs K
3HEpreTnyeckoi 3ppeKTMBHOCTU ONMPECHUTENIbHOrO npolecca. Eciu ke aHeprus joporasi, To
OpenovYTEHUE OT/IAI0T TOMY METOMY, KOTOPhIM OO0ecrneuyrnBaeT ONpecHeHUe C HAMMEHbIIUMU
3HEpro3arparamMu. ¥ ieJibHbIl PacXoj] HEPruu B pa3HbIX METO/IaX HEOJMHAKOB, K TOMY XK€ OH
B PA3JIMYHON MEPE 3aBUCST OT COJICP>KAHUS COJIEN B UCXOJHOMN BOJIE.

B HacTosiiiee BpeMsi UM3BECTHO HECKOJBKO CIOCOOOB OMNPECHEHWs BOjbl, T. €.
UCKYCCTBEHHOIO CHUKEHUSI Cofiep>kaHusi cojiel 0 TpeOyemMoro ypoBHs. CoBpeMeHHbIe
METO/Ibl ONMPECHEHUSI MOXKHO Ppa30UTh Ha JiBe OOJIbIIME TPYMMbl: C U3BMEHEHUEM arperaTHoro
COCTOSIHMS BO/IbI (IMCTUIUISILIAS U KPUCTAIU3aLUs) U 6€3 U3MEHEeHUSI arperaTHOr0 COCTOSIHUSI
(amekTporann3, OCMOC, MOHHbI OOMEH, IKCTPAKIUS U JIp.).

e ——— R R
3 : |
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OI'IpeCHI/ITeJ'IbHaFI yCTaHOBKa 3aBona. an/IFOTOBJ'IeHI/Ie ancTmnnAaTa

CymHOCT METOJOB ONPECHEHUS BOJbl AUCTWIUIALMEN M KPUCTAJUIM3AUUEN COCTOUT B
pa3fieJIeHnH pacTBOpa COJICHOW BOAbI Ha fiBe€ (pa3bl: BOMSHOW Map M pacTBOpP — B NEPBOM
CJly4yae, NPECHbI JIe[l U MATOYHbI Paccosl — BO BTOPOM. YTOObI NMPOMCXOAWI MPOLECC
ONPECHEHUS, HEOOXOAUMO MOJBOUTH TEIUIO I KUISTYEHUS] PAaCTBOpA NpU JUCTUIUISLMAU U
OTBOJUTH TEIUIO OT pacTBOpa NpU 3amMOpakuBaHuKM. M eciau UCTUIUISLMOHHBIA METOJ
NPUMEHSIICS, U3y4aJICsl U COBEPLIEHCTBOBAJICS IBA ThICAYEIETHS, TO KPUCTAIUIM3ALUOHHBIA —
BCEr0 JIMIb [IBa J[IECATUIETUSI. DTOT METOJ| €Ile HAXOAUTCS B CTaus J1aOOpaTOPHBIX
UCCJIEJOBAaHUII M ONBITHO-KOHCTPYKTOPCKUX mpoBepok (Komogun, 1977), Torma Kak



MACTUIISIIIMOHHBIN TIOJTyYnJT HanOoJIblliee pa3BUTHE U MPOMBIIIJICHHOE BHepeHue (ATmesbIuH,
Kunstuko, 1968; [bixHo, 1974; Cnecapenko, 1973).

JUCTUIUISIIMOHHAS TEXHMKA OINPECHEHMs] BOMbI JJOCTUIJIA O0JblIMX ycnexoB. [losroe
BpEMSI 3HAJIM TOJIBKO OJIUH CNOCO0 MUCTUIUISILMU: MPOCTYIO BbINAPKY B KUISIIUX UCTAPUTEIISX
¢ norpyxenHubiMu TpyOamu (IIT), rme ypenwbHble 3aTpathl Temia 0,6 ['kan/m3, He cuuTas
pacxopia anekTpoaHeprun 6— 12 kBT-u/mM3. DTOT cTapblil TUN ONMPECHUTENS JJOKUBAET CBOK
BeK. K Hacrosiiemy BpemMeHHM pa3pabOoTaHbl HOBbIE CIOCOObI AWCTUIUIALMU, HAa OCHOBE
KOTOPBIX CO3[IaHbl PA3JMYHbIE THUIIbI OMPECHUTEJEN: BbIMAPHbIE MHOroKopmycHelie (BM),
MHOTOKOPIMYCHbIE C TOHKOIUICHOYHON JUCTWLIsIUMEn B BepTuKaldbHbix (BMB) u
FOPU30HTAJIbHBIX TpyOax (BMI), MapOKOMITPECCUOHHBIE (ITIK), aninabaTHbIC
MHoroctynenyatbie (AM) u ap.

B mocnegane rofpl GobIIoe pa3BUTHE TOJMydYaeT MeMOpaHHAs TEXHOJIOTHUSI ONPECHEHMS
BO/Ibl MeTosiamu  aJiekTpopuanuia (1) u ob6patHoro ocmoca (OQO). OnpecHeHue BOJbI
NIPOM3BOJINTCSI C TIOMOIILIO TIOJYNPOHUIIAeMbIX MeMOpaH. [Ipu anekTpoamnanise MOHBI CoJiei
YAAQJSIIOTCST U3 BOJIbI Yepe3 MeMOpaHbI TIO] JIENCTBUEM 3JIEKTPUUYECKOTO TOKA, a P 0OpaTHOM
OCMOCE MOJIEKYJIbI YMCTON BOJbI TMPOJABJIMBAIOTCS Yepe3 TMOJYNPOHUIIAEMbIE TIOPUCThIE
MeMOpaHbI (CBOET0 Pojia MOJIEKYJISIPHbIE CUTA) TIOf ICCTBAEM BBICOKOTO JIABJICHUSI, 4 MOHBI
COJIeH 3a/Iep>KUBAIOTCS M OCTAIOTCS B COpAaChIBAEMOM paccodie.

DJleKTpoauann3 — BTOPOW MOCJE MUCTUILISIUUMU METOJ] ONPECHEHUS BOJIbI, MOTYYUBLINIA
npoMbliieHHoe npuMeHenue Bo BcemM mupe. B CCCP u 3a pyGexkoM BbimycKatoT ]I
ONPECHUTEIN PA3JIMYHOr0 XO35IMCTBEHHOTO HA3HAYEHMS.

B mocnegane rtoppl  ypmensieTcsi  OOMbIIOE BHUMAHWE WCCIIEIOBAHWIO W pa3paboTKe
00paTHOOCMOTHYECKOTO WJIM TUTNEPPUILTPAIMIOHHOTO METOfla OMPEeCHEeHusT BOfbl Oaropapsi
NPOCTOTEe TEXHOJOTMYECKOrOo TMpolecca W MajbiM 3SHeprozarpataM Ha 00pabOTKY
cJ1labOMUHEPaIM30BaHHbIX U CTOYHbIX Boj ([bITHepckuii, 1975; «O06paboTka BOjibl...», 1978;
Cnecapenko, 1973; Mears, 1976). Ceiiuac NpPOMBIILUIEHHOCTb OCBOWJIA IPOU3BOJICTBO
(puALTPYIOIMX 2JIEMEHTOB Pa3IWYHOW KOHCTPYKIMM B 3aBUCUMOCTM OT BUfla U
KOH(UTYypallii  MPUMEHSIEMbIX OCMOTHYECKHMX MeMOpaH. PunbTpylolue 3J1eMeHTbI
coOMparoTCs B MakeThl (MOAYJN), KOTOPbIMUA KOMIUIEKTYIOTCSI YCTAHOBKM B HY>KHOM YHCJIE,
YTOOBI 00ECNEeUUTD 3a/JaHHYI0 TPOU3BOAUTEILHOCTb.

CretyeT OCTaHOBHTBLCS HAa XMMHUYECKOM OOECCOJIMBAHWM BOJIbl, WJIM WOHHOM OOMEHe
(MO). B coneHoit Boie KAaTUOHLI 1 AHMOHBI COJIEM HAXOASATCS B MOJABUKHOM COCTOSIHUU, U MX
Jierye 3aMEeHWTh Ha JIpyrue MOHBbI, YeM YyAalsTh W3 pacTBopa. EcTh BemecTBa, Ha3bIBaeMble
copOeHTaM1 WM MIOHUTaMU, KOTOPbIE YAAISIOT U3 pacTBOPA JIMOO KaTUOHBI, B 9TOM ClTydae MX
Ha3bIBAIOT KATMOHWTAMU, JMOO TOJILKO AHWOHBI, TOT[a WX HA3bIBAIOT aHWoHWTamu. [Ipm
TIOCJIeIOBATEIbHOM TIPOMYCKe WCXOMHOM BOfbI uepe3 (pUIIbTPhI, 3arpysKeHHbIE pa3HbIMU
MOHOOOMEHHBIMM CMOJIaMH  (KQaTUOHWUTOM ¥ aHWOHWTOM), WOHBI COJIEW YAAISIOTCS W
3aMEHSIFOTCS Ha MOHBI BOJIBI, T. €. POUCXOIUT 00ECCOMBAHNE BOJIBI.

Bonee nogpoOGHO € OCOOEHHOCTSIMM, MPEUMYLUECTBAMM M HEIOCTATKAMU Pa3JTMYHBIX
METOJIOB ONMPECHEHNST BOJbI MOXKHO TO3HAKOMUTHLCS B CIIEMATbHBIX TPYAax WU MOHOTpadusix
(AnenbuuH, Knsuko, 1968; I'pebentok, 1976; bitHepckuii, 1975; «O0paboTka BOfbI...»,
1978; Cnecapenko, 1973; Spiegler, 1966; Vaillant, 1970).

[lycTeiHu Mupa OOraThl COJHEYHbIM TEIUIOM, KOTOPO€ MOXKHO WCHOJIb30BATh JIJIst
onpecHeHus: coneHblx Boj. bomee 100 neT ToMmy Ha3aj MpeyioKeHAa KOHCTPYKLUS



NPOCTEMIIErO  COJHEYHOrO  ONPECHUTENS MapHUKOBOro tuma. B Typkmenucrane wu
Y30ekucTaHe MOCTPOEHbI MeJIMOONPECHUTENM TIOLA/Ibio 1o 600 M? ¥ MPOU3BOUTEILHOCTHIO
3 M3/cyT 1 HameuaeTcs nocTpoiika HoBbIX (baiipamos, Ceitntkyp6anos, 1977).

K onpecHurensm, MCNoNb3yOUM KIIMMATAYECKUE PECYPCHI, TOMUMO FeJMOAUCTUILISIUN
OTHOCHUTCSI METOJ] €CTECTBEHHOTO BHIMOPAayKMBAHWS, KOTTIA ONPECHEHWE BOJIbI POU3BOAUTCS 3a
CYET €CTECTBEHHOIO XOJIOfjd. DTOT METOJ] €lle He MOJYyYMJI NPAKTHUYECKOrO NMPUMEHEHUsl U
noka npoepsieTcs Ha onbITHLIX ycTaHOBKax B CCCP u 3a pyOexxoM.

MuHepanuzauusi BOJbl HE OKa3bIBAET CYIIECTBEHHOI'O BJIMSIHMSI HAa SHEPreTUYECKYIO
3(p(PEKTUBHOCTL OINPECHUTENC, B OCHOBE PabOThl KOTOPLIX JEKAT TEMJIOBbIE MPOLECCHI
(MUCTUNNSIUUS, TeJTMOAUCTUIUISILUS, KPUCTAIIIIM3ALMS U €CTECTBEHHOE BbIMOPA>KUBAHUE). DTU
OMPECHUTEJIM  MOTYyT oOpabaThbiBaTb HUCXOJHYHO  BOJYy MNpaKTUYECKM C  JIHOObIM
COJIECOIEP>)KAHUEM — oT CJ1a00MUHEPATTM30BAHHBIX 10 MOPCKHX (Tab6mn. 9).
B qucTUIISILIMOHHBIX ONPECHUTENSIX YPOBEHb MUHEpAIM3ALUU ONpeNessieT JUIlb 3aTPaThl HA
PENoAroTOBKY UCXOIHOM BOJIbI M BBIOOP KOHCTPYKIUOHHBIX MaT€pUAJIOB.

C noBbIlIIeHrEM KOHIIEHTPAIMKA COJICH B OTMPECHSIEMON BOJIE B MEMOPAHHBIX OMPECHUTEISIX
BO3pPACTACT PACXOJ] SHEPTUM M YXY/IIAIOTCS TEXHUKO-9KOHOMUYECKHe TokazaTeaun. [losaTomy
UIT  JMX OMpefieiieTcsl BEPXHUU TMpefiesl MUHEpajau3aly BOMbI, TPU KOTOPOM ellle
COXPAHSIIOTCS TpUeMJIEMble TEXHUKO-9KOHOMHUUYECKHE TMoKa3arean. MeMOpaHHbIe MeTOJIbI
OTPECHEHWS] BOJbI WMEIOT  OMNpefie/iCHHble  9KOHOMWYECKHE TPEeUMYIIecTBa  Iepef
MUCTUIUISIUEN IpU 00pabOTKE COJIOHOBATHIX BOJ| ¢ MuHepanu3auueit 1o 5 r/a (OO) u no 10 r/n
(D) (cM. Tabm. 9).

Taonuma 9

le/lMepHaH cxeMa BBIGOpa METO/Ja ONPECHECHUA BOAbI B 3ABUCUMOCTHU OT CTCIICHU
MMHEPpATIU3 AN HCXOHHOiI BOAbI 1 KIIMMAaTHIE€CKHUX (l)aKTOpOB

Coneconep:xaHue O6nacTb NPUMEHUMOCTH|
HUCXOHOM BOJbI, I'/JT MeTofa
Meron Cnabomune- 10 45° ces. | BbIe 45°
ATEOBAN CounonoBa-|Conenble, U 10K CeB. U 105K
P Thie, 5— 10| Gonee 10 ' ' '
HBIE, 10 5 WWPOTHI | IIAPOTHI
HucTunnsius + + + + +
lenuoguctunnsiuus + + + + —
Kpucrannuzauus + + + + +
EcrecTBeHHOE BbIMOpaXKUBaHUE + + + - +
DnexTporanmu3 + + + + +
O6paTHbIl 0CMOC + + - + +
Honublii 0OMeH + - - + +
[Ipumeyanusi: + — pEKOMEHAYETCS; + — OTPAHUYECHO NPUMEHEHUE; — — HE PEKOMEHIYETCSl.

Haubosnee cyuiecTBeHHOE 3HAUEHUE MUHEpaU3alysi BOJIbl UMEET JJisi MOHHOTO OOMEeHa.
Tak Kak pacxoji peareHTOB TMPsSMO 3aBUCUT OT BEJIWYMHBI COJIECOJEPXKAHUSI, TO TIO



9KOHOMHMYECKMM  COOOpa’KeHWsSIM MOKHO HWOHHBIM OOMEHOM  ONpEeCHSATh BOAY C
muHepanuzauuent 1o 2—3 /1. B CCCP u 3a py6eskoM mpoBOAsATCSI OOJIbIIME UCCIIEOBAHKS IO
pa3paboTKe W CO3[IaHWIO TMPHUHIMIMAILHO HOBBIX METOJIOB pereHepalyi HWOHWTOB, PEe3KO
COKpAIIIAIOIIMX PAaCXOJ] PEareHTOB. Y3Ke& TPEeMIOXKEH P CHOCOOO0B, MOBBIIIAFOIINX
3KOHOMUYHOCTH odecconuBanus Bosibl 1O (Bolto, 1975; Sharples, Bolto, 1977).

I'eorpacduyeckuii pakTop MMeeT peliaroiliee 3HauYeHue JJisl JIBYyX METOJIOB ONPECHEHUS
BOJIbl: TEJUOAUCTUIUISIUMU W ECTECTBEHHOTO BBbIMOPAXKMBAaHUS, /I KOTOPBIX 00JacThb
NPAKTUYECKOrO NMPUMEHEHUsI OTPAHUYEHA BIOJHE ONPECJICHHbIMA KJIMMATHYECKUMU 30HAMU
(cMm. Ta6:1.9). [Ipyrue Tunbl ONpecHUTEsEH, padoTarole Ha OPraHuYecKOM TOIJIUBE,
ATOMHOW OHEPruyM WJIA Ha Te0TepMAJIbHOM TeIUie, MPUMEHSIIOTCS IIMPEe W HYXXJAKTCS B
TEIJIOBO 3auyTe O0OPYJOBaHUS W TPYOOMPOBOJOB, YTOOBI COKPATUThH PACXOJl SHEPTMU HA
noTepu Temia (Mpy JUCTUIUISILIMK) W XoJsofia (mpu 3amopakvBanuu). KayecTBo uzomnsiuyu u
TOJILMHA MOKPBITUS OYIyT 3aBUCETh OT KIIMMATUYECKUX YCJIOBUI. Tak, Ha TUCTUNISMOHHBIX
ONMPECHUTENSIX B TPOMUKAX MUHUMAJIbHBIA CJIOM TEMJIOU30JILMU 10 MEPE BO3pacTaHUs
MPOTHl MecTa ycuimBaeTcsa. [ 3aMOpakKMBalOIIMX ONPECHUTENE TpeOOBaHUsl K
TEMJIOU30ISILMUA OYIyT OOpaTHBIMU, HO U B MOJISIPHBIX paliOHaX MOTPEOyeTCsl TEMIOU30JISLus,
YTOOBI 3AIUTUTHL TPYOONPOBOJIbI OT 3aMEP3aHUsl B HUX BOJIbI.

TakuM 00pa3om, BLIOOP METOJIA ONPECHEHUS 3aBUCUT OT NMPOU3BOJICTBEHHOIO HA3HAUYECHUS
onpecHUTeNsi  (MPOMBILUIEHHOE, KOMMYHAJIbHOE€ WM  MacTOMIIHOE  BOJIOCHAOKEHMUE)
OPUPOJIHBIX  YCJOBUM, OT  TEXHUKO-3KOHOMUYECKMX  TOKas3aTejell  KOHKPETHBIX
OMPECHUTEJILHBIX YCTAHOBOK, OT CYLIECTBYIOLIMX METO/IOB BOjocHaOxeHusi. Ha ocHoBe
9KOHOMUYECKOI'O0  COMOCTABJICHUS] Pa3HbIX BAapUAHTOB  BOJIOCHAOXEHUSI  BbIOMpaeTCs
onpeieIeHHbI METOJ] ONIPECHEHUSI BOJIbI.

IKOHOMHUKA ONpeCHECHU A BOJbI

OnpecHeHue COJIEHbIX U COJIOHOBATbIX BOJ] €CThb CBOEro pojia MPOMBIIIJIEHHOE
NPOU3BOJICTBO C OMNPEJICJICHHBIMU KaNUTAJbHbIMUA BJIOKEHUSIMA U 9KCITyaTAlMOHHLIMU
pacxopiamu, 3aTpaTaMd paboueil CWJibl U MaTEepUalioB, TOIUIMBA U 3JIEKTPO3HEPruu. YToObI
OnpefieINTh HAPOIHOXO3SMICTBEHHYIO 11€J1eCO00pa3HOCTh OINPECHEHUsI BOJIbl, HEOOXOAUMO
NOJICUUTATh €ro TeXHUKOo-a3KoHomuueckue nokaszaressi (TII1). OHu [OJIKHBbI YUUTHIBATH HE
TOJIbKO aMOPTH3aLMI0 U BOCCTAHOBJIEHUE MPOU3BOJICTBEHHBIX (DOHOB BOJIOXO3SIICTBEHHOIO
00BbEKTA, HO U 00eCNIeUMBATh HAKOIJIEHUSI, JOCTATOUYHbIE JIJIs PACLLIMPEHHOTO BOCITPOU3BOJICTBA
Y OTUYUCJIEHUI Ha OOLLEHAPOJIHbIE HYXK/IbI.

KopoTko ocrtaHoBumcsi Ha Meropuke mopcyeta TOII. DKoHOMMYecKue ToKas3aTean
ompecHUTeNsT OyayT BO MHOTOM 3aBUCETh OT WHTEHCUBHOCTH SKCIUTyaTaliu, T. €.
NPOJIOJIKUTEILHOCTA €ro padboTbl mian Koadduuuenta skcmnyaraumd Yy (0,9 wm 0,6,
o3Havarouue 330 wm 220 cyToK paboThl B FOY), YTO U MPEJONPENCIUT rOJOBYIO BHIPAOOTKY
BO/IbI (M3);

W, = 365v0,
rae Q — HOMMHAJIbHASI IPOU3BOJIUTENBLHOCTD OMPECHUTEIS, M3/CYT.

CronmocTh BOJbI 6YL[€T OnpeacIATbCA TOAOBBIMH  SKCINTYyAaTAlMOHHBIMU  pacXoJaMu
(py6.):



N="n+"n+1,+"M,+1U, +"U +N1,.

B npaBoin 4yacTm ypaBHEHMs NEPBBIE MSTHh YIEHOB OOO3HAYAIOT MPSMbIE W3IECPXKKHU
NPOU3BOJICTBA (CTOMMOCTD TOIJIMBA, AJIEKTPOIHEPTUM U MATEPUATIOB, TOJJOBOI (DOHJT 3apIlIaThI
00CJTy>KMBAIOLIEr0 MEepPCOHaja CO BCEMU HAYUCIEHUsIMU M mpoure pacxofpl). llectoil unen
ypaBuenusi (M) mnpeacTaBisieT amMOPTU3ALMOHHBIE OTYMCJICHUST HA PEMOHT U MOJIHOE
BOCCTAHOBJIEHWE, KOTOpble OepyTcss no Hopmam («Hopmbl aMOpTM3aUMOHHBIX...», 1974).
W nakonen, nocaenunii wied M, — 3aTtpaThbl Ha JIMKBUIALKUIO COPOCOB Paccoiia C ONPECHUTEIS.
Panpiie oTOT BMJI pacxofoB HE NPeAyCMATPUBAICS, a B TOCJIEJHEE BpeMsl 3aTpaTbl HA
NPUPOAOOXPAHHBIE MEPONIPUATHS TOJXKHbBI YUUTHIBATHCS.

Orcroga ce6ecTOUMOCThL ONPECHEHHON BOJIbI Oy/IET paBHATHCS (pyo/m3):

YnenbHble KanwuTaldbHble 3aTpaTbl HAa MPOM3BOJACTBO NPECHOM BOJbI BbIPAXKAKOTCS
OTHOLIEHUEM (pyo/m3):

1
K=—""".
W

rae I — cToumMOoCTh OCHOBHBIX MMPOU3BOJICTBEHHBIX (DOHJIOB OMPECHUTELHON YCTAaHOBKH, PYO.

B cooTBeTcTBUM ¢ cyliecTByromen Metogukon («TumoBasi Metouka...», 1969)
NoKa3aresieM CpPaBHUTENIbHON SKOHOMMYECKOW 3(P(PEKTUBHOCTU  SIBISIETCS  BEJIMYMHA
NPUBEJCHHBIX 3aTPaT MO JAHHOMY BapuaHTy (py0/m3):

3=C+EK,

rne E, — HopMmaTuBHbI KO3 PUUKEHT 3(P(PEKTUBHOCTU. KANUTATIOBIOKEHUN (B SHEPreTUKe
Y BOJIOCHAOXeHUM NpuHMMAroT paBHbM 0,12). TOT BapuaHT, KOTOPbIi UMEET MUHUMAJbHbIE
NPUBEJCHHBIE 3aTPaThl, 001aJaeT 9KOHOMUYECKUMHU NPEUMYLLICCTBAMHU.

Oxupaemblii  9KOHOMUYECKUI 3(P@EKT OT BHEAPEHUS ONPECHUTENST WM JPYroro
BApMAHTA BOJIOCHAOXKEHUSI MO CPAaBHEHUIO C CYLIECTBYIOLIMM 0a30BbIM BapHAHTOM
olieHMBaeTcs o popmyJie (pyo.):

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

rme Ciu C,, Kiu K, — cebecrouMocTb U yjebHble Kan3aTpaTbl jisi 06a30BOro u
CPaBHMBAEMOI'0 BApUAHTOB, pyo/m3.

CpoK OKynmaeMOCTH KamuTaIbHBIX BJIOXKEHUH B ONPECHUTENILHYIO YCTAHOBKY Oy/ieT paBeH
(ner):




Marepuasibible W TPYAOBbIE 3aTpaTbl Ha MPOM3BOJICTBO MPECHOW BOMbI OLUECHUBAKOTCS
caeqyrommuM o0pa3oM. MeTannoeMKOCTb ONMPECHUTENS, UM YAENbHbIA pacxoj MeTajljla Ha
1 M3 CyTOYHO¥ MPOU3BOUTENBLHOCTH ,, BBIYUACIISIETCS 110 YPABHEHHUIO

M
m, =",

TQ

rie M — Bec METaIJIOKOHCTPYKUMI M OOOpYMOBaHUSI, T. AHAJIOIMYHO TOJOBON PaCcXOf
HATyPAJIbHOIO WA YCJIOBHOIO TOIUIMBA, 3JIEKTPOIHEPIUM MIENATCS Ha TOJOBYIO BbIPAOOTKY
BO/IbI W, 1 NOJIyYaroT y/IeJIbHbIE 3aTpaThl: TOIJMBA M, (KI/M3 UM TyT/M3) ! 1 31eKTposHeprum
m, (KBT-u/M3).

! Enquauna temia 1 ToHHa ycnoBHoro Tomumsa (TyT) = 7-10° kan = 7 ['kamn;

BennumHa TpyAOBBIX 3aTpaT Ha MPOM3BOJICTBO OINMPECHEHHON BOJBI TMOJCUYMTHIBACTCS
clieyoumM oopa3om (ues. u/m3):

I7ic 1 — YKMCJICHHOCTh 0OCITY>KMBAOIIETO MEepCoHaNa, 4ei.; t — YMcjIo pabounx 4acoB B TOMY
(B cpepneM 2100 Ha 1 paboratoiiero), 4.

Ecau Bofa MCnosb3yeTcst B POMBILIEHHOCTH WM CEJTbCKOXO03STUCTBEHHOM ITPOU3BOJICTBE
(0OCOOEHHO TpyM OpPOLUEHWM), KOIJla 3aTpaTbl Ha BOAY BXOJAT B CTOMMOCTb BHOBb
NPOU3BEJIEHHOr0 MPOAYKTA, TO MOJACUYUTHIBAIOTCS M APYTHe MOKA3aTeIn: CTOMMOCTb BaJOBOW
NPOAYKLMHU, BAJIOBOU 10X0/, uucThiid foxop u fip. (Kapes, lllnbik, 1979). [1pu ucnosb3zoBanus
ONMpecHUTENEN sl BOOCHAOXKEeHUs1 orpaHuuumcst nojacuyetroM TOII mo BbILIENpUBEEHHBIM
ypaBHeHusiM (1 —9).

Bo MHOrMx BOIOXO3SMICTBEHHbIX pallOHaX CTpaHbl (a B OE3BOJHBIX B OCOOEHHOCTH)
BOCIIPOM3BOJICTBO BOJHBIX PECYPCOB HE TOJBKO NMPUPOAHBIN Npouecc, HO U ocobast cdepa
OOLIECTBEHHOTO NMPOU3BOJICTBA. BClencTBME MCTOIEHUSI MECTHBIX BOJIHBIX PECYpPCOB WA MX
3arpsi3HEHUs] MPUXOJUTCS MPOU3BOUTH NEPEOPOCKY BOJbI M3JajieKa, JUOO €€ OYHUCTKY, WU
OIPECHEHUE HA MECTE, IOTOMY 3aTPaThl HA BOJy BCE BO3PACTaIOT.

B nocnepnue rofpl mpu OLiEHKE BOJHBIX PECypcoB Bce yaille (PUrypupyeT MOHSITHE
«3aMbIKAIOUIME OLEHKW», MOJ, KOTOPbIMU MOAPA3yMEBAETCA «IPUPALIECHUE MUHUMAJbHBIX
CyMMapHbIX TIPUBEJIECHHbIX 3aTpaT MO BOJHBIM OOBEKTaM Ha EIMHMILY JOMOJIHUTEIHHOTO
pacnojaraeMoro pecypca B jaHHoM paiione» (Eropos u fp., 1973). B Ta6sa. 10 npepcraBiaeHbl
3aMbIKAIOIIe OUEHKU BOJHBIX PECYpPCOB [l TPEX PACUETHBIX MEPUOIOB B JE(PUIMTHBIX
BOJIOXO3SIMCTBEHHbIX paiioHax Cpenneit A3uu u Kazaxcrana.

B 3TOM peruone BefieTcsi CTpOUTENbCTBO TOKTOrYIbCKOro, YapBakckoro, AHIUKAHCKOTO
U JIPYTUX TUAPOY3JOB, KOTOpble nomaepxar Oamanc Ceipgapeu 10 koHua II pacuetHoro
nepuoja. Ha aTom pecypchl peku OyiyT ucueprnaHbl, BKJIKOUasi OCBOOOXK/IAOLIMECS PECYPCHI B
pe3yJibTaTe PEeKOHCTPYKUUM OPOCUTEJIbHBIX cucteM. llociieqHue 3arpaThl W ONPEAETsAT
3ambIKatoiue oueHku Ha 11 nepuop (10 kon. Ha 1 M3 COKOHOMJIEHHOM BOJIbI).



Bamnanc Amynapbu mu36biToueH B 1 u Havane II mepuopa. Bo II mepuope morpeGyercs
6osee NOJIHOE 3aperyJupoBaHue AMypapbu nyTemM BBOJIA PoryHckoro,
BepxHeaMyjapbMHCKOTO M, BO3MOXKHO, [{allTHIXKYMCKOTO THAIPOY3JI0B, KOTOPBIE OMpPEeIHIv
3aMbIKaolly0 oueHKy S5 korn/m3. B III mepuope BO3HMKHET HEOOXOIMMOCTb B Mepedpocke
YaCTU CTOKA CUOMpPCKUX peK B OacceilH Apana B oObeme o 20—25 kM3. 3ambIKarouiye
OLICHKU CUOMPCKON BOJfibl 3KCNEpPTHO olieHeHbl B 15 kon/m3 (EropoB u np., 1973). B aroii
paboTe MpUBOJATCS KapThl, HA KOTOPBIX MOKA3aHbl FPAaHULIbI BOJOXO03SIIICTBEHHBIX PAlOHOB.

[Ton 3aMbIKarOIIMMKU 3aTpaTaMy MOHUMAETCSI BEJIMYMHA NPEAEIbHO JJOMYCTUMbIX C TOYKHU
3pEHUs1 HAPOJIHOTO XO3SIMCTBA 3aTPAT Ha €UHULLYY NMPUPOCTA OMNOJHUTEIBHO PacCloaraéMoro
pecypca B paccMaTpuBaeMOM pailoHe Ha omnpejiesieHHoM oTpe3ke BpemeHu (Hekpacos, 1978).
[ToaToMy ecim AOMONIHUTENIbHAS NOTPEOHOCTH B BOJIE BbI3OBET AC(UUUAT U MOTPeOyeTCs
CTPOMUTEJILCTBO OMPECHUTENEH WM APYrOro BOJHOIO OOBEKTA, HE YKAa3aHHOIO Ha KapTe WU
JIEKAILIEro BHE MPEIENIOB JaHHBIX PailOHOB, TO K PAallOHHBIM OLEHKaM HEOOXOAMMO JOOABISTh
yJeJbHbIe 3aTpaTbl MO HUM. TOYHO TaK XK€ MOJKHbI M00ABJISITHCS 3aTPaThl HA TPAHCIOPT
BOJIbl, OYMCTKY W OTBEJICHHE .

Taonuma 10

3amMbIKkamone YdKOHOMHUYECKHEe OLIEHKH BOJbI B 1e(hUIIMTHBIX BOOX03SIMCTBEHHBIX
paitonax Cpennenn A3uu u Kazaxcrana

(EropoB u ip., 1973)

CpenHue no pacyeTHbIM NEpUOfiaM
Bopoxo3siicTBeHHbIN paiioH

I II III

Bacceiin Apanbckoro Mopst

Bepxuuit ChipfapbUHCKUI 54 10,7 15,7
ChbIpnapbUHCKUI 50 10,0 150
IMamupo-Anaiickuit 0 3,1 15,8
AMYIapbUHCKUI 0 2,6 15,1
CypXxaHaapbUHCKUI 13 5.1 174
Kapumnckuit 1,0 94 219
Kapakymckuit BocTouHblii 0,8 4,0 16,5
Kapakymckuit 3anaHblii 2,7 7.9 204
3epaBUIaHCKUI 2,0 5,1 17,6
Xope3Mckuit 10 2.5 16,0
Kapakanmakckuit 0,7 4,0 16,5

Bacceitn pek HOxxnoro Kazaxcrana

JI>KamMOynbCcKuit 50 50 10,0
Tanacckuii 0 0 5,0
TamyTKyaIbCKUit 1,7 1,7 10,0
OpyH3eHCKUI 0 0 10,0

Hcebik-Kynbekuii 0 0 0




IMpubanxamnickuii 0 3,5 35

Bepxueunuiickuit 0,1 3,6 3,6
Bannuickui 0,1 9,0 9,0
Huzosbst Unun — 8,5 8,5
AnaxkoJbCcKuit 0 0* 10,0
Asiry3ckuit 50 50 10,0

Bacceitn Uprsbiia

Bepxuuit UpThbiiu 0,3 0,3 13
Cpennnit MpThiim 0 0 1,0
HuxHeupThILCKO- Y palbCKUid 0 0 10
DKubacTy3CKUii 0,3 1,0 1,7
Kaparanpa-Llenunorpap 1,3 1,3 50
JI>xe3ka3raH-ATtacy 22,0 22,0 26,0
KpacHo3nameHckuit 30,0%* 30,0%* 30,0%*
CenuTUHCKUR 20,0%* 20, 0%* 20,0*

IMTaBnogap-Omckoe

neBo6epexxbe MpThiiia 20,0% 20,0% 10.0%
Cpennuit Muium 0,4%* 7,7 7,
[IpecHoBckuit 20,0* 20,0* 50
Bynaesckuii 0* 0* 50
Wimm-Y 6aranckuit 0 0* 50
Bepxuuit To6on 0 12,5 50
Kycranaiickuit 28,0* 28,0* 50

Bacceitn Kacnuiickoro mopst

ITpukacnuiickuil (¢ BO3MOXKHBIM

. 30,0 20 20
UCIOJIb30BAHUEM OIPECHEHHOM BOJIbI)

Dmba — — 15

* BecbMa OrpaHUYeHHBII pecypc; CBOOOHBIN pecypc OTCYTCTBYET

OueHka 3KOHOMHUYECKMX T[I0Ka3aTesell ONPECHEHUsT BOMbl BCTPEYAET OINpEJIEICHHbIE
TPYJHOCTH, TaK KaK OHM 3aBUCST OT MHOTMX (DAaKTOPOB MNPHUPOJHOrO, TEXHUYECKOTO |
3KOHOMMYECKOT0 XapakTepa (jebnTa BOJOMCTOYHMKA U MUHEPAJIM3ALAY UCXOHON BOJIbI, THIA
Y MOLJHOCTH OMNPECHUTEIISI, PA3MEPOB KAMUTAIOBJIOXEHUI U CPOKa CIIy>KObl 00OPYIOBaHUS,
KO3(p(pULMEHTA IKCIUTyaTaAMM ONPECHUTENS] M YMCJIEHHOCTH OOCIy’KMBAIOLLETO NEepCOoHAla,
CTOMMOCTH 3HEPrUuM, MATEPUAJIOB, PACXOJIOB IO PEMOHTY U 3aMEHE OOOPY/IOBAHUS U T. [.). DTU
NOKa3aTeM 3aBUCIT OT KOHKPETHBIX YCJIOBWIA, U B KaXJOW CTpaHe OHU OYyIyT UMETb CBOU
ocoOeHHOCTH U paszmmuus. [loaromy Bcskoe 0000uieHHEe OyfieT BHOCHUTb HEKOTOpPBIE
YCIOBHOCTM W orpaHuuyeHusi. Hamm cpenaHa nONbITKA MOMYYEHUS] SKOHOMUYECKMX
nokasaTeJiell ONPECHEHNS BOJIbI KaK 10 OTEYECTBEHHBIM, TaK U MO 3apyOe>KHbIM JJAHHBIM.

B Haweit simrepaTtype HET MOJHBIX U NOAPOOHBIX TEXHUKO-3KOHOMUYECKHMX MPOPAOOTOK
N0 Pa3/IMYHbIM MeTofaM omnpecHeHus. OTaesnbHble padoThl B OOJbIIEN CTENEHU MOCBSIICHbI



aHAJIM3Y TEIUVIOTEXHUYECKUX U  TEXHOJOTMYECKUX XapaKTEePUCTUK  JUCTUIIISIUOHHBIX
OMpecHUTENEN OOJIBIION NPOU3BOAUTEIBLHOCTH, HEXEMM uX 3KoHoMUKe (CobosieB u jip., 1973;
CrepmaHn u ip., 1968; Tokmanues u ap., 1973).

BonbumucTBo pador M. B. Canuna (Canun, Hukutun, 1973; «OnpecHenue u
o0eccosmBaHue...», 1976) B OCHOBHOM MOCTPOEHBI MO 3apyOe>KHbIM MaTEpUaaM W JIMIIb 110
OTAebHBIM  OTEYECTBEHHBIM — OMPECHUTEJNIbHBbIM.. YCTAHOBKAaM. MPUBOJSATCSI HEMOJIHbIE
pacueTHble U (pakTHUYECKUE TMoKazaTenud. B mocnefneit Hambosiee OOCTOSITENILHOW padoTe.
(Hukutun, AxmetnbeB, Canun, 1978) copepkaTcsi OTeUeCTBEHHbIE U 3apyOesKHbIe JJaHHbIE MO
9KOHOMUKE OINPECHEHUsI COJIOHOBATBHIX MOA3eMHbIX BOJ, pa3HbiMu meTopamu (B CCCP nas
onpecHuTenell npousBoauTebHOCTEIO 0,2—10 ThIC. M¥/CyT, 3a pyOexkom — pmiug 1—350
ThiC. M3/cyT). CoOpaHHbIE [aHHbIE MPEJCTABJSIIOT ONpEECHHbII WHTEpPEC, OHAKO B HUX
OTCYTCTBYIOT CBEJiCHUSI O 3aTpaTax OSHEPruuM Ha ONpPEeCHeHUe, U ISl OTEUYECTBEHHbIX
OMPECHUTEJILHBIX YCTAHOBOK HE JJaH TAKOU Ba>KHbIiA MOKa3aTelb, KaK MPUBEJICHHBIE 3aTPAThI.

Panee Hammu B pabotax (Kosopun, 1973, 1976; Konomun, CeintkypOanoB, 1973)
NPUBOIWJIUCH JIaHHBbIE TI0 3SKOHOMHMKE OTEUYECTBEHHBIX U 3apyOesKHbIX OIPECHUTEJICH.
KoneyHo, oHM ObIIM TakKe BBIOOPOYHBIMH [IJIsl OTMEJBbHBIX YCTAaHOBOK M HE COiep>Kayv
TIOJIHBIX OOOOIIEHHBIX W COMOCTABUMBIX CBEICHWI O pa3Mepax M CTPYKTYype KalMTalbHBIX U
9KCIUTyaTallMOHHBIX 3aTpaT, PacxXxofie SHePruM W TPUBEACHHBIX 3aTpaTax /Il IIMPOKOTo
nyana3oHa omnpecHuTenei. YToObl MONMYyYUTh HEOOXOAMMbIE CBEJIEHWSI, HaMM MpOfeIaHa
Oompiiast pabora mo cOOpy W OOOOIIECHWIO JAaHHBIX IO 3SKOHOMHKE OINPECHEHWS BOJIbI,
UMEIOIIMXCS B MyOJMKAIUSIX OTEYECTBEHHOM W 3apyOeXHOW JMTEepaTypbl, a TakKXKe B
MaTepuajax WCCIEOBaHWI W Ppa3pab0TOK HAYYHO-MCCIEIOBATENIbCKUX W TMPOEKTHBIX
WHCTUTYTOB.

B CCCP naubonee BBbICOKOIO YPOBHSI Pa3BUTHUSI MOJIyUYWJIa JUCTUISIUMOHHAS TEXHUKA
onpecHenust Bosibl (OB). C 1967 r. B r. llleBuenko, a 3aTem u B r. KpacHOBOJICKE IEHCTBYIOT
ONMPECHUTENN NPOU3BOAUTENBHOCTBIO 15 Thic. M¥/cyT. Ceituac ctpoutcs OY  oOwei
NPOU3BOAUTENBHOCTBIO 62,7 ThiC. M3/CyT ¢ arperatamu no 20,9 TbIC. M3/CyT U IPOEKTUPYETCS
ONMPECHUTEJIbHBIA KOMIUJIEKC Ha 538 ThIC. M3/CyT € €IMHWYHbIMM arperatamud no 27
ThIC. M3/CyT.

B Hamieii ctpaHe nperMyIileCTBEHHOE Pa3BUTUE TMOJYUYWUJIU BbINapHbIE MHOTOKOPMYCHbIE
(BM) u aguabaTtHble MHoroctyneHyatble (AM) nuctunnsiunonubie OY. IlocnegHue xopoiio
BruchiBatoTCsl B cxeMy TemoBbIX (T2C) u atomubix anekTpoctanuuii (ADC) ([IbixHo, 1974;
Crepman u fip., 1968). KoMOrHMpOBaHHOE MPOU3BOACTBO BOJIbI, JIEKTPOIHEPrUU H TEIIa Ha
mHorouesieBbix TOC u ADC cymectBenHo yayudmaloT ux TIII. OcoGeHHo Oouibliive
NEPCHEKTUBbI OTKPBIBAKOTCS MPU MCMOJb30BAHUM ATOMHOW SHEPIUU J|JIsl OMPECHEHUS BOJIbI, U
yeM OO0Jibllie MOIIHOCTh U TMPOU3BOAUTENILHOCTL aTOMHOI 3jekTpocTaHuuu (ABDC), tem
BbIlIE €€ 9KOHOMUYHOCTh U HUXKE CTOMMOCTh onpecHeHHO Bojbl (KopsikuH, JloruHos, 1966;
Crepman u Jip., 1968; Uypun, Kastuko, 1968).

MeTop onpecHeHus1 BOfibl ayeKTpogranu3oM (D]1) mojgyuun y HAC MeHbllee pa3BUTHE,
yem muctuisiuys ([1). Pazpadoran psp npoekToB D/l yCTaHOBOK MPOU3BOUTEILHOCTHIO OT
720 mo 11 520 m3/cyT, HEKOTOpbIE M3 HHUX YK€ MOCTPOEHbl M YCHEIIHO ACUCTBYIOT. st
00001eHust u onpenenenus TIII onmpecHeHus: BOMIbI JEKTPOAUAIN30M HaMU KCIOJIb30BaHbI
BCe uMmerluecss akTruueckue JaHHble aercTByrommx omnpecuuresnenn (I'pedentok, 1976;
MasnuHoBckuit, 1972; Hukutun u ap., 1978; LInussHAMKOB U fip., 1972) 1 pacyeTHbIe JaHHbIE



NPOEKTUPYEMbIX YCTAHOBOK. DTH JaHHbIE 3KCTPANOJMPOBaHbI 10 Mpou3BoauTenbHocTr 100
ThIC. M3/CyT.
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Mpon3asoauTensHocTs, M3 /cyy

MaTtepuanbHble u aHepreTuyeckue 3atpatbl B CCCP Ha onpecHeHue BoAbl B 3aBUCUMOCTU OT
TMNa 1 MOLWHOCTWN YCTAHOBKM:

1 — MHOrokopnycHan Bbirnapka, 2 — agmuabaTtHoe MHOrocTyneH4aroe ucriapeHuve, 3 —
anekTpoananna



MerTop, onpecHenus Bojibl 00paTHbIM ocMocoM (OQO), unu runepduiabTpanyeii, HECMOTpPS
Ha cBoM nepcnekTrBbl, B CoBeTckoM Coro3e HaXOAWTCs €le B HAYaJIbHOW CTauM Pa3BUTHUS.
B cTpane mocTpoeHa u AEUCTBYeT yCTaHOBKa MPOM3BOAUTELHOCTHIO 10 M3/cyT. B HepaBHO
onyOnMKoBaHHOM pabote («O6padoTka BOfbI...», 1978) NpHBOASTCA HEMOJHbIE MOKA3aTENU
(TOJIBKO c€0ECTOMMOCTB) JIJISI OMTPECHUTENBHBIX YCTAHOBOK MPOU3BOIUTENILHOCTHIO 114 M3/cyT
Y OPUEHTUPOBOYHbBIE faHHble st 1000 m3/cyT.

B HekoTOphIX  paboTax MPOM3BOAWINCH NPUKUJOYHbIE  TEXHUKO-3KOHOMUYECKHE
CONOCTABJICHUS] TPAAULIMOHHBIX CMIOCO00B BOAONOAroToBKM Ha TOC M OYMCTKM CTOYHBIX BOJ
METO[IOM OOpaTHOro ocmoca B aAuana3zoHe mnpousBoguTeasHoctern 2400—3000 m3/cyT.
Cepbe3HbIX  MPOEKTHbIX  MPOPAdOTOK U TEXHUKO-I3KOHOMUYECKOrO  OOOCHOBAHUS
00paTHOOCMOTUYECKOI TEXHUKU OMPECHEHMS! BOjibl Ha OOJIbIIIKE MOIIHOCTU B Hallleil CTpaHe
HE UMEETCSl.

O6001IEHHbIE TEXHUKO-3KOHOMUYECKUE MOKA3aTeIM OTEYECTBEHHBIX UCTUIISUUOHHBIX
U SJIEKTPOIMANIU3HBLIX OINPECHUTENe B AMana3zoHe mnpousBoguTeabHoctein ot 1 po 1000
ThIC. M3/CYT TMOKa3aHbl Ha Trpaduke «MarepuajibHble W SHEPreTMYeCKue 3aTpaThl..» U
OCpeJlHEHHbIE [laHHbIE, CHSTble C rpacuka, npejacTraBieHbl B Ta6n. 11—12. [lasa
XapakTepUCTUKN KalWTAIbHBIX 3aTPAaT Ha OMPECHEHUE B OTIMYME OT Y/IEJIbHbIX BEJIMYMH,
BbIUMCIISIEMBbIX 10  ¢opMmyne (4), ewme onpefensiach CpaBHUTEJbHAasi BEJWYKMHA
KanuTanoBJIOXeHU! (py06/(M3/cyT)), paBHas 4YaCTHOMY OT JEJIEHHsS MOJIHOM CTOUMOCTH
OMPECHUTENISI HA €r0 HOMUHAJBHYIO MPOU3BOAUTENBHOCTh Q. V3 MpUBEIEHHBIX MaTepUaioB
CJIelyeT, YTO Ha OTEYECTBEHHbIX OMPECHUTENSIX MOIIHOCTHIO 100 ThIC. M3/CYT KanmuTalbHbIE
3aTpaThl NIOYTH PaBHbI, 4 NPUBEJCHHbIE 3aTPaThl HA JUCTWISIUMOHHBIX B 1,73 pa3a Ooublie,
yeM npu DJI1. DTO OOBICHSIETCS TEM, YTO MPU AUCTUIUISIUUSL PACXOYETCsl Topasfio OoJiblie
aHepruu. [1eficTBUTENBHO, OYTH K PaBHBIM 3aTpaTaM 3JIEKTPO3HEPruu B OOOMX METOfax B
JMACTWIISIUUU JOO0ABJISIETCS JOBOJIBHO O0JIbIIOE KOJIMYECTBO TEMIIOBON IHEPTUM.

Taonuma 11

OcpenHeHHbIEe 9KOHOMHYECKHE U JHEPreTHYeCKHe NMOKa3aTe/Il ONpecHEeH!s BO/bI
Metoaom auctuiisuun B CCCP (BM+AM)

[Tpon3BoUTENBHOCTL ONPECHUTESIS, ThIC. M3/CYT
Buppl 3aTpar

4 20 100 | 400 | 600 | 1000

CebecTouMOCTh, py6/m3 0,69 0,51 0,33 0,22 0,20 0,19
KanuranosnoxeHnus, pyo/(m3/cyT) 460 225 145 124 122 120
[TpuBenenuble, 3aTpathbl, pyo/m> 0,88 0,60 0,38 0,27 0,25 0,24
3arparsl Temia, ['kan/m3 0,158 0,095 0,067 0,055 0,052 0,050

Pacxop anekTposHeprum, KBT-u/m3 4,35 3,10 2,26 1,77 1,70 1,60

B pesynbraTe 00pabOTKM W OOOOLICHHS MATEPUATOB MO HEKOTOPbIM AEHCTBYIOLIUM
OMPECHUTEJISIM ONpefieieHa CTPYKTypa KanWTaJbHbIX M SKCIUTyaTAlMOHHBLIX 3aTpaT Ha
OMPEeCHEeHWEe METOJaMU JUCTWIISLMU U 3JIeKTporann3a. B cTpykType KanmuTalbHbIX 3aTpaT
CBbIllIe TMOJOBUHBLI (56 u 60%) KanuTaJOBJIOXKEHWI MPUXOJUTCS HA ONPECHUTENbHbIC
arperarhbl, a Ha NMPEANOAroTOBKY UcxoHoi Bofbl — 4 u 10%. Caepyroiasi no BEJIUYUHE 1015
Kan3aTrpar najaeT Ha CTPOMMOHTaxKHble paboTbl — 30 u 20%. 3aTpaTbl Ha BHELIHUE U



BHYTPEHHHE TPYOOMPOBO/bI, JEKTPOOOOPYAOBAHNE, KOHTPOJIbHO-N3MEPUTEbHBIE TMPUOOPHI
(KHIT) u aBTOMaTUKY B 000uXx MeTofiax paBHbl 10%.

Taonuma 12

OcpenHeHHbIE IKOHOMUYECKHE U FHEPreTHYecKue MoKa3aTejy onpecHeHust
COJIOHOBATBIX BOJ j1eKTpoauanusom B CCCP

[Tpon3BOUTENBHOCTL ONPECHUTENIS, ThIC. M3/CYT
Buppl 3aTpar
4 20 40 100
CebecTouMOCTh, py6/m3 0,23 0,19 0,18 0,16
Kanuranosnoxenust, pyo/(mM3/cyT) 165 150 145 140
ITpuBepeHHble 3aTpaThl, pyo/m3 0,29 0,25 0,23 0,21
Pacxop snektposneprun®, KBt u/m3 2,25 1,70 1,65 1,60

* TOoJIbKO HA NPOLIECC ONMPECHEHUS BOJIbI.

B cTpykType TOmOBBIX M3/Iep>KeK MPOM3BOJICTBA BOJbI OTYMCIICHUS HA aMOPTHU3ALMIO W
peMoHT JexxaT B npefenax 33 u 35%. 3apmiiata ¢ HauMcCJIeHUsIMU He3HauuTesbHa Ha J[1OY
(4%), no mocturaet nsroi yactu (20%) cronmoctu Boabl B DY . TormBHas cocTaBIstONIast
OCOOEHHO BEJIMKa B IMCTUIUISIMOHHBIX mpoueccax—61%, a B D] —15%. Ha xumpeareHTsl,
Matepuaibl U npoune pacxoabl npuxogutcs 2 u 10%, a npu D]1 eie JOBOJILHO OOJbILINE
3atpathl (20%) Ha 3ameHy MemOpaH. B oreuectBenHbix JJIOY  sHepreTuueckas
COCTaBJISIIOIIAS MEHbIIIE U3-32 OOJIbIIMX pacxofioB Ha obOciyxkuBanue (20%), Torjma Kak 3a
pPyOEKOM TEXHOJOTMYECKUd TPOLECC AaBTOMATU3MPOBAH M pacxofibl Ha OOCJy>KMBaHUE
Menblie (13%), a 1oJisi CTOMMOCTHY 3HEPIUU ropasfo Bbille — 38%.
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Mpon3BoAUTENBHOCTL YCTAHOBKMY, m3 /ey,

3aBNCMMOCTb CTOMMOCTM onpecHeHMA BOObl HAa 3apy6e>KHb|x yCTaHOBKax pa3HOoro tmna ot nx
npon3BoONTENIbHOCTU.

1 — agnabaTmnyeckoe MHOroCcTyneH4yaToe ncnapeHue; 2 — Bbinapka MHOroKoprnycHaa; 3 —
NapoKOMMPEeCCMOHHaA ANCTUNNAUMA; 4 — 3aMOpaXkuBaHue; 5 — anekTpognanms; 6 —
obpaTHbIN 0OCMOC



3a py6eskoM MyOIMKYIOTCS BCEBO3MOXKHbBIE CBEJICHUSI TEXHUUECKOTO M 9KOHOMUYECKOTO
XapakTepa O JCHCTBYIOIIMX W TPOSKTUPYEMBIX ONPECHUTENSIX, WUMEIOTCS CIielaibHbIC
TeXHUKO-9KOHOMUYECKME TPOpPabOTKM IO OIEHKE TEXHUUECKUX ¥ SKOHOMUYECKHMX
nokaszaTeJjiel ONMpeCHEeHWsI BOJbl Pa3HbIMM METOflaMi, BBITIOJHEHHbIE 1O KOHTpPaKTaM
Ynpasnenusi conenbix Boj CHIA Office of Saline Water — OSW, HeflaBHO npeoOpa3oBaHHOE
B Office of Water Research and Technology — OWRT ¢ ynuBepcuteTamu u ¢urpMamu
(Blesing, Walker, 1972; Clark, 1970; Channabasappa, 1975, 1976; «Colorado River...»,
1973, u fip.), a TaKKe CaMOCTOSITEJIbHbIE UCCIIEIOBAHUS OT/IEeJIbHBIX yueHbIX (Beushausen et al,
1971; Kurtz et al, 1972; Pugh, Tanner, 1973).

CoOpanHble 1 00pabOTaHHbIE 3apyOesKHbIE JIaHHbIE MO0 9KOHOMUKE OMNPECHEHUS B LIEHAX
1967—1971 rr. npeacTtasieHbl Ha rpaduke «3aBUCUMOCTb CTOMMOCTH ONPECHEHUST BOJbI Ha
3apyOexHbIX...», a OCpe[JHEHHbIe LU(POBbIE MOKa3aTeau cBefeHbl B Tabu. 13. Ha rpaduke
NOKa3aHO M3MEHEHUE CTOMMOCTHU OINMPECHEHMS] HAa YCTAHOBKAX Pa3HbIX THUIIOB: C MU3MEHEHUEM
arperaTHOr0 COCTOSIHUS BOJbl (OUCTWIUIALMS W KpuCTajliau3auusi, KpuBble 1—4) u 0e3
U3MEHEHUS (3JIEKTPOMaIn3 U o0paTHbI ocMocC, KpuBble 5—6). Ha rpacduke BujiHO, 4TO /17151
OMPECHEeHUsS] COJIOHOBATBLIX BOJ| (C coJiecoiepkaHueM Jo 5 r/i1) MeMOpaHHbIE MPOLECChI
(anekTpoauann3 U ocMoc) 6oJiee 3KOHOMUYHbI (KpuBble 5—06), 4eM METO/Ibl C U3MEHEHUEM
arperaTHoOro cocTostHusi BoOAbl (KpuBble 1—4). Ha pucyHKe mNpuBeleHbl [JaHHbIE [IJIsi
COBPEMEHHON TEXHOJIOTMU TPU CPOKe CayKObl mMeMOpaH 2 u 1 rop (COOTBETCTBEHHO JIJist
nuamu3a 1 ocMmoca). Ecimu B Oyayuiell mMpoeKTUPYyEMOi TEXHOJIOTMHA CPOK CITY>KObl MEMOpPaH
COCTaBUT 5 W 3 rojia, TO CTOMMOCTb ONPECHEHUS] MEMOpPAHHbIMA METOJIaMU MOXKET ObITh
camkeHa Ha 30—40%. Iloka3aTenn CTOMMOCTM OINPECHEHHWS MOPCKHUX BOJI W COJIEHBIX
KOHTHHEHTAJIbHbIX ~MEMOPAaHHbIMM  METOAAMHM  MPEBOCXOMAAT  IMOKa3aTead  CTOUMOCTH
ONPECHEHUS TEMIOBbIMU MeTofamMu (KpuBble 1—4). MemOpaHHasi TEXHOJOTUs i1l 9TON LEJn
ele HeJJOCTATOYHO 3(P(PEKTUBHA U YCTYNAECT B 3KOHOMUKE IUCTUILISILMOHHBIM METO/IaM.

3aBUCUMOCTb  YJIEJbHBIX 3HAYEHU KamUTAJIbHbIX W OSHEPreTUYECKUX 3aTpaT Ha
OMpeCcHEeHKe BOJIbl TEMU XK€ METOflaMU B rana3zoHe npousBoguTesbHocTel oT 100 M3/cyT o
1,0 M3/cyr nokazana Ha rpaduke «V3MeHeHUe ~ yJIeJIbHbIX  SKOHOMUYECKUX U
3HepreTuyeckux...». VI3 rpaguka BUAHO, YTO HA OMPECHUTENSIX MPOU3BOAUTENLHOCTHIO 100
ThIC. M3/CyT KanuTanoBioxeHnuss B 2,0—2,5 paza Oosbllle Ha [JUCTWUISALMIO, 4YeM Ha
MeMOpaHHbIE METO/Ibl, & CTOMMOCTb OMPECHEHUs NMpu 3TOM B 1,5 pa3a fopoxe, U JUlllb MPU
YBEJIMYEHUU MOLJHOCTH onpecHuTesei 1o 1,0 MitH. M3/CyT OHa CpaBHUBAETCS MO CTOMMOCTH C
MEMOPAHHOW TEXHOJIOTHEN.

CTpyKTypy KamuTaJdbHbIX M 3KCIUTyaTAlMOHHBLIX 3aTpaT MOXHO OXapaKTepU30BaTh
CJAEYIOIMMU  OCPEJHEHHbIMU JJaHHbIMM. Ha [IUCTUIISIUMOHHBIX U 2JIEKTPOAUATU3HBIX
ycTaHoBKax 57 u 61% KanuTajdoOBJIOXKEHUI NPUXOAUTCS HA OMPECHUTEJIbHBbIE arperarbl, a
NPenoAroToBKa UCXOHOM BOJbI cocTaBiisieT 8 U 13%. B 06paTHOOCMOTUYECKUX YCTaHOBKAX
PenoAroToBKa UMeeT 0osiee BaKHOE 3HAUEHUE, TOITOMY 3aTpaThl HA 3TOT y3€J JOCTUTAIOT
31%, a oOuMe 3aTpaThl HA ONPECHUTENLHYIO YacTh W MPEANOArOTOBKY cocTaBiisitoT 71%.
Jlonst 3aTpaT Ha BHEIIHWE W BHYTPEHHUE KOMMYHUKALUMU, 3JIEKTPOOOOpYyI0BaHuE, TPUOOPHI 1
aproMatuky B [, D11 u OO cooTBeTcTBEHHO paBHbI 21, 18 n 15%. KanuTanbHbie 3aTpaThbl Ha
NOKYIKY 3eMJIM, TPOEKTUPOBAHUE U Ha JIPyTre pacxXojibl UCUUCTISIFOTCS COOTBETCTBEHHO 14, 8
u 14%.
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10° 10° 10° 10° 10%
MpoussoauTensHsCTs, M3/cyr

M3meHeHMe yaenbHbIX 3KOHOMUYECKNX U SHEPreTUYECKNX noKasaTesnel onpecHeHns Boapbl Ha
yCTaHOBKax pasHoro Tmna u npon3BoanTenbHOCTU (Mo 3apy6eXXHbIM AaHHbIM):

1 — agmabaTHOe MHOrocTyrneH4YaToe ucnapeHue; 2 — Bbinapka MHOrokoprnycHas; 3 —

NapoKOMMNPECCUOHHAA ANCTUNNAUNA; 4 — 3amopaXknBaHue; 5 — anektpognanuns; 6 —
o6paTHbIN OCMOC

B cTpyKType rofioBbIX M3[AEP>KEK OTUYMCICHUS HA aMOPTU3ALMIO B OOLIMX Pacxojax Mpu
I, 90 u OO paBubl cooTBETCTBEHHO 31, 29 1 25%. OTunClIeHUsI HA PEMOHT YUYUTBIBAIOTCS
BMeCTE C OOCJIy>KMBAaHUEM M COCTaBJSIOT cooTBeTcTBeHHO 16, 13 u 10%. TomnuBHas
COCTaBIISIIOIAsl HamOoJiee BeJIWKa B JUCTWUISIUUOHHBIX mpoueccax — 47%, 3ateM WAET
anekTpoauanu3 — 38 u MeHee Bcero nmpu oopaTHoM ocmoce — 11%, HO 3aTO B MOCJIEHEM
BEJIMKM PACXOJIbl HA peareHTbl U MaTepuasbl — 34%, KOTOpbIE B NEPBBIX ABYX paBHbI 4 1 8§%.
Inst MeMOpaHHbIX METOJIOB MPUBOJSATCS Pacxofibl Ha YAAJEHUE paccojia (MCnapeHue WiIv



3aKauyKy B CKBa>KWHbI), KOTOPbIE COCTABJSIIOT OT 2 /10 5% Bcell cTouMocTu Bofibl. [Tpoune
pacxofibl /i1 BCEX METOJIOB OLIEHUBAIOTCSI COOTBETCTBEHHO 2, 3 1 4%.

HyxHo 3ameTwTh, 4TO mNpuBefeHHbIe B TadJ. 13 mnoka3aTtenu, a TakxXkKe CTPYKTypa
KanUTAJIbHBIX 3aTpaT M KCIUTyaTAlMOHHBIX PACXOJIOB OMpefiesieHbl elle 10 pa3pa3uBLIErocs
Ha 3anaje B 1973 r. HEpreTMYecKOro KpHM3uca, MCKYCCTBEHHO CO3[JaHHOIO MOHOIOJIHSIMY,
KOT/la CTOMMOCTbh OCHOBHOI'O TOMJIMBa — He(TU — OblLja MOBbIlIeHA B 4 pa3a.

Taonuma 13

3HaueHus YACJOABHBIX MATECPUAJIBHBIX U JHEPTETUYECCKHUX 3aTPAT HA OIPECHCHUE BO/AbI
yYCcTaHOBKaMu pa3H0171 MOIINHOCTH U Pa3HOro TUia

(1o 3apyOesKHbIM JAHHBIM)

[Tpou3BOAUTENBHOCTD, THIC. M3/CYT
MeTopp! OnpecHeHUs: BOJIbI

4 20 | 100 | 400 | 600 | 1000

1. KanuranoBnoskenust, 1omn./(M3/cyT)

Muctunnsiuus AM 510 350 270 230 220 215
BM 460 320 260 220 210 205
MK 400 300 250 — — —
3amMopaxuBaHue 290 230 195 — — —
DaekTpoauanus * 230 149 120 95 92 88
O6patHsIit ocMoc * 162 122 100 88 83 78

II. CToumocThb BOfbI, IEHTHI/M3

Juctunnsiuust (B CpeHeM) 45 27 15 10 9 7
3aMopaxuBaHue 32 18 10 — — —
DaekTpoauanus * 16 14 12 10 9 9
O6patHsIit ocMoc * 13 11 9 8 7 7

III. Pacxopn snepruu, KBt-u/m3

DaekTpoauanus * 2,65 245 2,35 2,15 2,12 2.10
OG6patHblil ocMOC * 1,95 1,65 1,52 1,48 1,46 1,44
3amopakuBaHue 8,90 8,00 7,60 — — —

Ouctunnsinus (B cpenieM AM+BM) | 2,52 2,27 2,10 1,82 1,76 1,73

Pacxop Temna, 'kan/m3 0,062 | 0,058 | 0,055 | 0,052 | 0,051 | 0,050

* OnpecHeHue COJIOHOBATBIX BOJ] MUHEpaJIM3aluen S5 r/i.

DTO0, €CTECTBEHHO, OTPA3UJIOCh U HA CTOMMOCTH BCEX BUJIOB MPOMBILIJIEHHBIX U3/EJWM, B
TOM UHKCJIE W HAa CTOMMOCTU OIPECHUTENbHbIX YCTAaHOBOK, KOTOPBIE COOTBETCTBEHHO
B3opoxkanu (Johnson, 1976). B Ta6:1. 14 npefcTaBieHbl JaHHbIE, KOTOPbIE CBUIETEILCTBYOT
00 uH(asiuuu 1 pocte 1eH Ha 3anaje. Tak, B 1975—1976 rr. kan3arpatsl Ha OY Bcex TUNOB
B cpefHeM yBeauuuauch B 2,0—2.4 pa3a, a CTOMMOCTb ONPECHEHUs BOJbl B OCHOBHOM M3-3a



B3/IOPOKAHUS HEPruu Bo3pocyia B 1,9—2.5 pa3a no CpaBHEHMIO C MPEXKHUMU LIEHAMU JI0
1971 r.

Taonupma 14

TenpeHusi pocTa 3a pyoe:koM KaNmUTAJIbHBIX M IKCIUIyaTAlMOHHBIX 3aTPaT HA
onpecHeHue BOAbI Pa3HBIMH METOAMHU HA YCTAHOBKAX NMPOU3BOAUTEIbHOCTHIO 4 —22
ThIC. M3/CyT

YnenbHble KanuTanbHble 1 |[Quctun-|3amopa-|  OOpaTHbIl  [neKTpo-
9KCIUTyaTalMOHHbIE 3aTPaThl | JSIUMS [)KUBAHUE 0CMOC aamn3

Munepanu3aiusi ICXOIHOI BOMIbI, T/J1 35,0 35,0 50 35,0 50

Kamsarpatsl, gonin. (M3/cyT)

B npexxHux yenax 510 220 125 330 150
B uenax 1975—1976 rr. 1200 450 280 800 350
Poct B cpenem, % 235 204 233 242 224

CTOUMOCTb BOfIbI, LIEHThI/M3

B nmpexxHux neHax 34—47 | 29—33 | 10—12 | 34—-37 | 11—15
B nenax Ha 1975—1976 rr. 71—92 | 58—70 25 71—=74 | 17—47
Poct B cpenem, % 192 206 227 204 246

DKOHOMUYHOCTb OMPECHUTEIIbHBIX MPOLECCOB BO MHOIOM 3aBHCHUT OT PAacXojia HEPIUH.
[To wMepe yBenMYeHUsT TNPOU3BOJUTEIBLHOCTU OMNPECHUTENS [0S aMOpPTU3alUUd U
0O0CJIy>KMBaHMSI B CTOMMOCTM BOJbl YMEHBIIAETCS, a TOIUIMBHAS  COCTABJISIFOLIAST
YBEJIMYMBAETCS, TaK KaK YyJAEJNbHbIE 3aTPAaThl JHEPrUU C MOBBILICHUEM MOLJHOCTH YCTAaHOBKU
NOHVKAOTCS] MEJITIEHHO. DTO OOCTOSATENBCTBO UMEET 0COO0 BayKHOE 3HAYEHUE JIJIs1 KPYIHBIX U
cBepxMOILIHbIX onpecHurenei (cbie 100 Thic. M3/cyT). [T0aTOMY BasKHO 3HATH TIOCTUTHY ThIA
YPOBEHb (PAKTUYECKUX 3aTpPaT SHEPIMU Ha ONPECHEHUE BOJbI B PEAJIbHBIX YCTAHOBKAX A, 1O
CPaBHEHMIO C  TEOPETMYECKMM MHUHMMYMOM  pacxofa aHeprusi A, Crenenb
TEPMOJJUHAMUYECKOTO  COBEPIICHCTBA ONPECHUTEJbHBIX YCTAHOBOK  OIpEJENsieTcss 0

dopmyne (%):

AM]/IH
n=100——"
A

1

MunumanbHas padoTa cenapauyu A,,, 3aBUCUT OT TeMIEpaTypbl UCTOYHHUKA COJICHOMN
BO/Ibl M KOHUEHTPALMM COJIe W Hel. B maeanmbHOM ciyyae, KOrja KOHLEHTpalus pacTBOpa
NOCTOSIHHA, A,,,, COOTBETCTBYET MOJY4YeHUIO 1 M3 mpecHON BOAbl U3 OECKOHEYHO OOJBILIOrO
oO0beMa BOjibl MpU OECKOHEeUHO Oouiblion nmpokadke Bojbl (Kosopun, 1977; «OnpecHenue
COJIEHbIX...», 1963). B eACTBUTEIHLHOCTM WMEET MECTO YBEJIUYEHUE COJIECOAEPIKAHUS
pacTBOpa Mo Mepe U3BJICUYEHUS] TPECHOM BOJIbI M3 KOHEYHOIO 00beMa, ¥ padoTa Ha pasjesieHue
npu 3ToM yBeauuuBaeTcs. Tak, b. ®@. [Tomkx u A. M. Dumait («OnpecHeHue coieHbIX...», 1963)
MUHMMAJIBHYIO paboTy audpepeHIMpOBAaHHOIO pa3feieHns B WACaIbHOM O0OpaTUMOM
npoiiecce onpeessitoT ypaBHeHueM (MJIx/m3):



n,
(

Ayw=-RTy | Inadn,

J

n,

I7€ N, 1 N, — HAYAJIBHOE M KOHEYHOE YHMCJIO MOJIEW PacTBOpPA; a — AKTUMBHOCTb BOAbI; R —
ra3zoBas nocrosinHasi, [1>x/K-monsb; T, — TemMnepaTypa coseHoii Bojibl, K.

B Ta6n. 15 g5t MOPCKOR M CONIOHOBATHIX BOJ, NP KO (PULKMEHTE U3BJICYECHUS TPECHON
Bobl 0,5 u Temnepatype pactBopa 298° K mnpuBenenbl 3HaueHusi A, Tam ke paroTcs
3HaYeHUs A, JUIs pasiM4HbIX npoueccos. V3 Tabnuupl BUIHO, YTO UMEETCSl OOJIBLION pe3epB
JUIsl  COBEPILIEHCTBOBAHUSI ONMPECHUTEILHON TEXHUKHU. TepMOAMHAMUYECKOE COBEPIIEHCTBO
MPOLIECCOB OMPECHEHMS] COJIOHOBATBIX M MOPCKUX BOJI OOpaTHbIM OCMOCOM OILIEHUBAETCS
cooTBeTCTBEHHO B 48 u 20%, anekTpoguanuzoM — B 32 u 14%, 3amopaxkuBanuem — B 10 u
11% n puctunnnsuyein — B 3 1 4%.

Taonuma 15

3aTpaThl 3Hepruu A, Ha onpecHeHue BOJAbI PA3HBIMHM METOAaMHU HA 3apY0eKHbIX
YCTaHOBKAaX NMPOU3BOAMTENBHOCTBIO 4—20 Thic. M¥/cyT, KBT-4/M3 (Kosomuun, 1977)

OO6paTHbli|DnekTpo-| 3amopa-| ductui-

BopoucTounuk A
a " ocMoc | muanu3 [kuBaHue|nsaius (AM)
Mopckas Bopia 1,109 6,55 7,90 10,2 27,8%
CoJjionoBaras Bofa 0,795 1,65 245 8,0 26,1*

TonnuBHas cocTaBisitoLiast

— 11 38 43 470
CTOMMOCTH BOfibI, %

* BOJIbILYIO YaCTh COCTABIISIET TEIIOBAsI SHEPTUsl

XOTS TEPMOJMHAMUYECKOE COBEPIICHCTBO JUCTWUISLMOHHBIX OINPECHUTENEN €Il
HEBEJIMKO U 3aTPaThl HEPIMU camble OOJIbIIME, HO UIMEHHO 3TOT METOJ MOJy4YnJI HauOOJIbIIEe
pa3BuUTHME Kak 3a pyOexXoM, Tak M B Hallleid cTpaHe Onaropgapsi MPOCTOTE YHpaBJICHUS
TEXHOJIOTUYECKAM MPOLUECCOM M BO3MOXKHOCTH MCHOJIb30BAHMS MPEUMYILIECTBEHHO TEIMJIOBON
HEPIMH, KOTOPask 3HAYMTEJIBHO JICLIEBIIE EKTPUYECKON.

IMoacueT MaTepUaNBHBIX U SJHEPTeTUYECKUX 3aTPaT HAa MPOU3BOICTBO KyOOKHIOMETpa
ONPEeCHEHHON BOIbI

YT00bl OLEHUTH MEPCHEKTUBLI OMPECHEHUs BOMbI B OOJBIIMX MacumTadax, HEOOXOAUMO
OMpENIEUTh MaTepUaJIbHbIE U SHEPreTUYECKHE 3aTpaThl Ha MPOU3BOACTBO 1 KM BOJbI, YTOOBI
MOYHO ObUIO CPaBHHUTb 3T MOKA3aTeNU C APYIrMMHA Coco0aMu BOOCHAOKeHUs1. Bbilie HamMu
NOJICYATAHBI yJIebHbIE, SKOHOMUYECKHE MOKA3ATeNIM, OTHECEHHbIE K 1 M? ONPECHEHHO¥ BOJIbI
(ceObecTOMMOCTh, KaNlWTalbHbIE W NPHUBEJECHHbIE 3aTpaThbl), M PACXO]l JHEPruv Ha
OMPECHUTENISIX MOIIHOCTHIO OT 4 ThIC. 10 1,0 MiH. M3/cyT. YTOOBI BbIpaOOTATh KYyOOKUIOMETP
BOJIbl HA ONPECHUTENSIX YKA3aHHOW MPOU3BOAUTEIBLHOCTH, HEOOXOIUMO OINPENEIUTb YUCIO
YCTAHOBOK, CIIOCOOHBIX 3a TOfl Mpou3BecCTH | KM? BOAbI NMPU NPUHATOM KO3(P(PULKEHTE



akcrryarauuu 0,9. [lanee pist Kakaoro B3TOro Kjacca NpOM3BOJUTENIBHOCTH OMPECHUTENIEN
BBIYNCIISUTACH TpeOyeMble MaTepUalIbHbIE U SHEPreTUYECKUE 3aTPaThl HA NPOU3BOACTBO 1 KM3
BOfIbl. MOoMHOCTE oOTeyecTBeHHbIX ]I ompecHuTenei, Kak W paHee, OrpaHMYeHa
npou3BogUTeNbHOCTBIO 100 ThIC. M3/cyT. [To OO pacuyeTbl HE MPOU3BOAWIMCHL BOOOUIE M3-32
OTCYTCTBHSI MCXOJHBIX JAHHbBIX, HECMOTPSI HA HECOMHEHHbIE MPEUMYILECTBA U MEPCIEKTUBbI
JIAHHOT'O METO/A.

Taonuma 16

HQOﬁXOJII/IMbIe B CCCP 3koHOMHYeECKHE U JHEPreTuICeCKUe 3aTpaThbl HA NPOU3BOACTBO
1 km3 OHpeCHeHHOﬁ BOJbI HA YCTAHOBKAX PAa3HOrO THUIIA U IIPONU3BOAUTECIBHOCTHA

ThIC. M3/CyT

[Ipou3BogUTENBLHOCTD,
Mm3/c

MeTtopb! OnpecHEeHus U BUfIbI 3aTPaT
4 20 100 | 400 | 600 | 1000

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

Yucno onpecHuTenei, rt. 757,6 151,5 30,3 7,58 5,05 3,03

Huctumnsiuus (AM, BM)

DKCIUTyaTalMOHHbIE PACcXOJibl, MJIH. py0. 690 510 330 220 200 180
KanuranosnoxeHnus, MiH. py0. 1490 730 388 221 200 188
IIpuBeneHHbIE 3aTPaThl, MIIH. PY0. 876 601 378 248 225 203
IMoTpe6Hast anekTpruuecKasi MOIHOCTh, MBT 496,6 3539 | 2580 [ 202,0 | 1940 | 182,6

IMoTpeGHast MOLTHOCTb UCTOYHUKOB Terna, ['kan/a | 18 036 | 10844 [ 7648 | 6278 | 5936 | 5708

Pacxop Tenna, MiH. TYT 22,57 13,57 9,57 7,86 743 7,14
DaeKTpoauanm3

DKCIUTyaTalMOHHbIE PacXOJibl, MJIH. py0. 230 190 160 — — —

Kanuranosnoxenus, MiH. py6. 500 455 425 — — —

IIpuBeneHHbIE 3aTpaThl, MIIH. PY0. 292 247 213 — — —

[ToTpe6Has anekTpuyeckas MOLIHOCTb, MBT 256,8 194,0 182,6 — — —

B Ta6n. 16 mpencTaBieHbl WTOTOBbIE TOKA3aTeM MaTepUATbHBIX M SHEPreTHUeCKUX
3aTpar B CCCP Ha npou3BoAcTBO 1 KM3 onpecHeHHO! BOjbl MeTofamu aucTusuisuuu (J1) u
anekTpoguanu3a (3]1). B nepBom ciyudae MuHepanuzaums npopaykra paBHa 0,05 r/m, Bo
BTOpoM — 0,5 /. Ha oTe4ecTBEHHBIX ONPECHUTEIIAX MPOU3BOAUTEILHOCTHIO 100 ThIC. M3/CyT
KaNMTaJIOBIIOKEHUST TIOUTH OIMHAKOBBI, a MPUBEJICHHBIC 3aTPaThl HA AUCTWIISIMOHHBIX — B
1,73 paza Gouibliie, YeM Ha JIEKTPOAUAIU3HBIX YCTAHOBKAX.

DTO OOBSICHAETCS TEM, UYTO MNpPU JAUCTUIUISIUUM PACXOAYETCS 3HAUMTEJBbHO OOJIbliie
sHepruu. Tak, Ha Mpou3BOACTBO 1 KM BOJIbI HA OMPECHUTEJISIX PABHOM MPOU3BOAUTEILHOCTU
metofoM [I HyxkHO 258,0 MBT 3nekTpuyeckoil MomHocTH U 9,57 miH. TyT, a npu ]I —
muib  182,6 MBT anekTpuuyeckoil MOIIHOCTU (TOJBKO Ha onpecHeHue). [Ipeumyiectsa
3JIEKTPOMAIN3a BO3PACTAIOT elle 0OoJbIle Ha MaJibIX onpecHuTeNs X MoiHocThio 4000 M3/cyT,
I7Ie pacueTHbIe 3aTpaThl MEHbIIIE B TPU pa3a, MOTPEOHOCTHU B FTEHEPUPYIOLIEN MOITHOCTHU HUKE
B /IBa pa3a.



OnpecHenre B OONbIIMX MacliTabax TpeOyeT W OrPOMHOrO pacxoja TOIJIMBA, NOITOMY
JUIE  MPOMBILIJIEHHOTO  OMPECHEHUsI HY>KHbI JIClIEBblE KWCTOYHUKM JHEpru. Takumu
VUCTOYHUKAMU 3HEPTrUU MOTYT ObITh aTOMHbIE 3yeKTpocTaHyn (ADC), ¢ KOTOPbIMUA XOPOLIO
arperaTupyroTcst AUCTUUIsIuuonHbie onpechurenu (Kopsikun, Jlorunos, 1966; Crepman u fip.,
1968; Yypun, Kusuko, 1965). OcoOeHHO BBLITOJJHO KOMOWHUPOBAHHOE MMPOU3BOJICTBO
3JIEKTPO3HEPTUA UM TMPECHOM BOfbl Ha AaTOMHBIX BoOfo3JeKkTpocTaHuusx (ABDOC) wnu
KOMOVHUPOBAHHOE MMPOM3BOJCTBO 3JIEKTPOIHEPIMH, MPECHOM BOAbI M TeMja Ha AaTOMHBIX
BojtoremioueHTpaisix (ABTOLI). B nameit crpane ¢ 1973 r. peiictByer IllleBueHkoBckas
ABDOC npousBOgUTENBLHOCTEIO MO Bofe 120 ThIC. M/CYT ¥ BBINOJHEHBI MPOEKTHbHIE
npopaboTKu 60Jiee KPYMHbIX YCTAHOBOK [Isl APyrux paiioHoB cTpanbl (Koabrues, 1970;
YypuH, Knsuko, 1965; Conosbes, 1967).

Taonuma 17

Heo0xonumble MaTepraibHbIe JHEPreTHYECKHe 3aTPaThl HA MPOU3BOACTBO 1 KM3
ONpPeCHEHHOM BOJIbI HA YCTAHOBKAX PA3HOI0 TUIA M MPOU3BOAUTEILHOCTH (110
3apy0eKHBIM JaHHBIM)

ThIC. M3/CyT

[Ipou3BogUTENBLHOCTS,
M3/c

4 20 | 100 | 400 | 600 | 1000

MeTtopb! OnpecHEeHus U BUfIbI 3aTPaT

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

Yucno onpecHuTenei, . 7576 | 1515 | 30,3 7,58 5,05 3,03

Huctumnsiuus (AM, BM)

Kan3zatpaTbl, MJH. 10M1. 1470 | 1016 | 802 682 652 636
CyMMapHbIe pacXofibl, MJIH. OJLT. 450 270 150 100 90 70
MotHOCTb 37ekTpuueckasi, MBT 287,7 | 259,1 | 239,7 | 207,8 | 200,9 | 197,5

IMoTpeGHast MOIIHOCTb UCTOYHUKOB Teria, ['kan/a | 7020 | 6 678 | 6278 | 5993 | 5879 | 5765

Pacxop TonnmBa, MIH. TYT 8,78 8,35 7,86 7,50 7,35 722
DaeKTpoauanm3

Kan3zatpaTbl, MJIH. 10MT. 697 450 364 288 278 267

CyMMapHbIe pacXofibl, MJIH. 1OJLT. 160 140 120 100 90 90

[ToTpe6Has anekTpuyeckas MOLIHOCTb, MBT 302,5 | 279,7 | 268,3 | 2454 | 242,0 | 239,7

OO6paTHbIil 0cMOC

KanzaTpatsbl, MaH. fo1. 490 370 303 265 252 238
CyMMapHbIe pacXofibl, MJIH. OJLI. 128 106 93 75 73 70
IMoTpeGHast anekTpruuecKasi MOIHOCTb, MBT 2226 | 1884 | 1735 | 1690 | 166,7 | 1644

3a pyOeKoM WMEIOTCS JIOCTATOYHO TMOIpOOHbIE U JIeTalbHblE 3KOHOMUYECKUE U
TEXHUYECKUE JIaHHbIE MO ACUCTBYIOIUM M MPOEKTUPYEMBIM OINPECHUTENBHBIM yCTAaHOBKAM
MPOMBIIIJIEHHOTO THIA, YTO HAM MO3BOJIWJIO JIOCTATOYHO MOJIHO MPEACTABUTH TaKUE METOJIbI,
KaK [UCTWJJISIUUS, 3JIEKTPOManu3 u oOpaTHblii ocMoc. B Tabun. 17 npepcTaBiieHbl UTOTOBbIE
NoKa3aTeJ M MaTepUANIbHBIX U 9HEPreTUUYEeCKUX 3aTPaT, NEPECUMTAHHBIX U OTHECEHHbIX K 1 kM3
OMPECHEHHOM BOJIbl, BLITOJHEHHBIX AHAJIOTUYHO MOJCYETAM OT€YECTBEHHBIX JIAHHBIX.



B T1abn. 13 — nokazarenu s Tpex cnocoboB  auctwisiumu.  Kak - BujHO,
MUCTUJUISIUUOHHBbIE ainadaTHble MHoOroctyneHdyatble (AM) M BbIapHble MHOTOKOPIYCHBIE
(BM) onpecHuTe M UMEIOT OJIM3KUE NMOKA3ATENIM, U OCPETHEHHbIE 111 HUX JIAaHHbIE MOJIOXKEHbI
B OCHOBY N€pecyeTa, pe3yiabTaTbl KOTOPOTro U NpUBOAATCS B Tabm. 17. B Helt Takke uMeroTcs
[IAaHHbIE O TIOTPEOHON 3JIEKTPUUECKON MOIIHOCTH, a ISl JUCTUIUISILIMOHHBIX OMPECHUTENIe —
MOIIJHOCTM MCTOYHUKOB TEIJIa U Pacxojf] TomjauBa. M3 cpaBHeHuUs CeyeT, YTO JUCTUILISILIUS
TpeOyeT OOJIbIIUX KalNUTaJIOBJIOXEHUI, BIOOABOK K TMOYTU PaBHbIM 3JEKTPUYECKUM
MOIIHOCTSIM ellle 7 —8 MJIH. TYT Ha KaX/bIid 1 KM3 BOJIbI.

OHpeCHeHl/le n BOJIOCH&G)KEHI/IQ C IOMOIIBIO SHEPTUH COJIHIIA U BETPA

Bo MHOrux mycThIHSX MUpa 3amnachl NPECHbIX BOJI OTPAHUYEHHbI, & MUHEPAIN30BaHHbIC
BOJIbl MUMEIOTCSl BCIOY M B JIOCTATOYHOM KoJmuyecTBe (cM.rnaBy 1). IIiist BogocHaGKeHUst
paccessHHbIX Ha OOWIMPHBIX TNPOCTPAHCTBAX MEJKUX MOTpeOuTeneil BOfbl (OTTOHHOE
>KMBOTHOBOJICTBO, CEMbM CKOTOBOJIOB WJIM HEOOJbUIME TMOCEJEHUs]) HY>KHbI ONPECHUTENN
HEOOJILIIONM MPOU3BOAUTEILHOCTU (5—25 M3/cyT). IlpensTcTBHEM MIMPOKOTrO NPUMEHEHUSs
onpecHuTesiel, 0COOEHHO B pa3BuBaroluxcst ctpaHax mupa («Le dessalement...», 1965),
SIBJISIETCS OTCYTCTBUE 3HEPreTUYECKOW 0a3bl, TAK KAK MECTHOE HACEJIEHWE HE B COCTOSHUM
NOKyNaTh COBPEMEHHbIE CUJIOBbIE YCTAHOBKM M OCOOEHHO B3JI0POXKABLIEE KUJIKOE TOIMJIMBO.
[ToaTroMy 7151 paccpeloOTOYEHHOTO ONPECHEHUST BO/IbI LIEJIECO00pa3Hee UCIOIb30BATh MECTHBIE
3HEPreTUYECKUE PECYpPChl, TAKKE, KaK COJIHIIE, BETEP U re0TEPMAIbHOE TEILIO.

Oco06eHHO OJIaronpusiTHbI YCJIOBUSI Il TIPUMEHEHMS] COJIHEYHOI'O Terjia B O€3BOJIHBIX
CyOTPONMUYECKHUX W TPOMUYECKUX MYCThIHIX. MOIIHOCTb COJIHEYHOW pajualyy, MaJarouei Ha
1 M2 3eMHO¥1 MOBEPXHOCTU Ha mMpoTe Alixabaja, nouty paBHa 1 kBT, 1 3a rof moTok Temia
nocturaer 7,8-10°Ix/m? (1,86 I'kan/m?). Hackoabko BejduMKa MOIMHOCTL — MaaroIiein
COJIHEYHOW pPajiMallivi, MOXHO CYJUThb MO Takomy mnpumepy. [IoTok cosiHeyHO#n sHeprusi B
nycteiHe Kapakympl, najaronmii TOJpKO Ha miomans B 50 Teic. kM2 (3,9-10% [IX),
JIOCTATOYEH, YTOObI MOKPHITH BCE 3JHEPreTUYECKUe NOTpeOHOCTM vesoBedyecTBa B 1980 .
(3,22-10*° [1x) («HepreTuka Mupa», 1976).

[IpocTenumii COMHEYHbII ONPECHUTEL NAPHUKOBOIO THUMA AABHO W3BECTEH U YyXKeE
NPUMEHSIETCSI BO MHOTMX FOXKHBIX cTpaHax. OJHAKO ONpPECHEHHas BOja BCE €LIe Jloporas u
UCIOJIb30BATh €€ I OPOLICHNS] HEBBITOIHO. Y YeHble Apu3oHckoro yHuBepcutera B CIIA u
Mekcukanckoro ynusepcuteTa B CoHOpe pa3paboTaliv METOJ] KOMIUIEKCHOTO MCMOJIb30BaHUS
COJIHEYHOW 3HEPruM Jijisi MPOU3BOJICTBA BOJIbI U MWLM B TEIUIMLAX C KOHTPOJMPYEMOW CPeon,
u B 1964 r. Ha 6epery Kamudopnuiickoro 3anvba B I1yapTo-IIeHbSICKO MOCTPOWIIM ONBITHYIO
yctanoBky (Hodges, Kassander, 1966; «Saline Water...», 1966).

CoJtHeYHbI YBIIaXKHUTENBHBINA ONMPECHUTENb JEUCTBYET CIAEAYIOIIUM 00pa3oM: UCXO/IHAS
Mopckas Bojia HacocoM (1) mpokauuBaeTcst yepe3 TpyObl KoHieHcaTopa (2), onpecHuTens (3)
U MOJIaeTCsl B COJIHEUYHbIE BOjioHarpeBaresu (4), OTKy/a ropsiyasi Boja ciauBaetcsi B 6ak (95).
Harperasi conHueM Bojja HACOCOM TOJAa€TCsl B NMpaByto OalllHIo, rjie oHa pacnbliuTessmMu (7)
Pa30pbI3ruBaeTCs W HACBIIAET BJIArof BIyBaeMblil BO3qyX. HachblEeHHbI BIasKHBIA BO3TYyX
NOCTYMaeT B JIEBYHO OAallHIO, IJIe HAa My4YKe XOJIOJHBbIX TPyO Bjara KoHaeHcupyercs. Tak
paboTaeT YBIAXKHUTEJbHBIA ONMPECHUTEb, U OH JAET B CYTKHA 21 JUTP BOABLI Ha KaxK/blii
KBAJIpaTHbII METp BOJOHArpeBaTesisi, 4To B 4—35 pa3 BblIE MNPOU3BOUTEILHOCTU
napHukoBoro onpecuutest (Konoguu u ap., 1967).
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CxemMa CONHEeYHOro yBNaXkHUTENbHOrO ONPECHUTENA U FeNNOTENNLbI C KOHTPONIMPYEMOW
cpenoun:

1 — nopaya coneHom BoAabl; 2 — TPybbl KOHOEHcaTopa; 3 — KOPMNyC rmrpoCKONUYecKoro
ornpecHUTenNA; 4 — CONIHEeYHbIV BOgoHarpesaTesnb; 5 — pesepsyap ropAyen Bogbl; 6 — Hacoc
noga4yv nogorpeTon soapl; 7, 13 — pasbpbidrnsatenu; 8 — Bo3ayxonyBka; 9 — cOopHbIn 6ak

ornpecHeHHou Boabl; 10 — Hacoc nogayu Tennon Boabl; 11 — Tennunua; 12 — rpyHT; 14 —
noaaoH anA céopa coneHom Bogpl; 15 — >kenoba onAa cbopa guctunnAara; 16 — Hacoc
noga4yn npecHowm soapbl Ha nonve; 17 — posatop yoobpeHun; 18 — ansenb-reHepaTop

CnpaBa uzob6paxkena renqvorermna (11) ¢ 3aMKHYTO# 1O BOjie KOHTPOJIUPYEMON CPEoi.
Tennmuya pazmepom 6osee 1500 mM? caenana u3 nonuaTuiaeHa TomuuHon 10— 12 mm, KOoTopbIit
NOJIEp>KUBAETCS  HEOONbIIMM  M30BITOYHBIM  JIaBJIeHMEM  Bo3fayxa. YdacTe  Termon
Heucnapusliuencs: Bopbl HacocoM (10) mopaetcsi Kk Opbirasikam (13), co3paroiM BHYTPU
TeIUIMLbl BJIAKHYIO HACBILIEHHYIO aTMocdepy, NMpU KOTOPOl PE3KO CHUXKAETCS Pacxoj
NOJIMBHOM BOfibl. B Temmnmie ¢ 3aMKHYTBIM LUKJIOM TI0 BoOje OOJbINasi 4YacTh BJjaru,
HeoOXofuMast Ik TpaHCTIMpaIMd PacTeHMId, YepraeTcss u3 aTMocqepbl TEIUIMIBI B MPOLecce
NOCTOSIHHOTO ee KpyroBopora. JloOaBKa ONpPECHEHHON BOJbl, BUAUMO, HYXKHA IJIsI
KOMITEHCAIIN TIOTEPh B BUJIE CBSI3AHHON BOJIbI MPOAYKTHBHON OMOMACChI M yTeUeK BJIarW U3
TeTUIBI, B 3TUX yCIOBUSAX y>Ke BBITOIHO MCIIOJIb30BaTh OMPECHEHHYIO BOY JIJISI OPOIIICHUSI.
Kpowme Toro, Tennmia paboTaeT Kak MapHUKOBBIN ONMPECHUTE L, COOMpasi CO OBOJIOB B XKejio0a
(15) nononHUTEILHOE KOIMYECTBO NMpecHou Bojibl. [lo3aTop (17) nodasisieT Bce HE0OXOIMMbIe
yI0OpeHKsl B OINPECHEHHYI0 BOJY, KOTopash HacocoM (16) mopaeTcsi K KOPHEBOWM cucTeme
pacTeHunii. B kauecTBe NOYBbI UCTIOJIB3YETCS TUISIKHBIN MECOK.

YBeanueHne KOHIEHTpAIMM YTIEKUCJIOr0 rasa B aTMocdepe Temmibl 3HAYUTETbHO
MIOBBIIIIAET YPOKAMHOCTb PHCa, KYKYpy3bl, OaKja’kaHOB, OTYPIOB W JIPYTUX KyJbTyp. s
9TOTO BBIXJIONHbIE Ta3bl JM3EJLHOW 3JEKTPOCTAHIMHU, TPOMBITbIE MOPCKON BOJION B
ra3004UCTUTEJIE, HAMPABJISIIOT B Temuubl. YBenauuenue copepxkanus CO, B aTMmocdepe
temil, ¢ 0,03% no 0,24% noBbICUIO BEC pacTEHUN B MSATh pa3, a YPOKAWHOCTb B TPU pa3a.



Brima onpenenena ontnMmanbHast KoHHeHTpamus CO, o1 pa3HBIX pacTeHMid. Tak, OIBITBEI C
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pucom nipu copepkanuu CO, 0,24% nanu pekopaHblil ypoxaii — 18,9 T/ra, 4To noutu B Tpu

pasa BbIlLIE MAaKCUMAaJIbHOTO 3aperucTpupoBaHHoro ypoxas (Kosna, Kynun, 1970).

[Tocne nepBoit ombiTHOW ycTaHoBKM B Ilyapro-Ilenwsicko, mo3xe B CIIA B mrare
Apu30oHa COOpPY>KEHbI TaKWE XK€ YCTAaHOBKM IUIowabio 4 ra (B Tycone) m 2 ra (B IOme). 3aTem
APU30HCKMI YHUBEPCUTET CIPOEKTUPOBAI U nmocTpoust Ha 6epery [lepcupckoro 3anmBa 6oJiee
KPYITHYIO YCTaHOBKY , BKJItouarollyto S50 comHeuHbix BogoHarpeBaTeneit u 12 tennmr (Iletpos,
1973). B 1972—1973 rr. 31€Cch C OQHOrO TeKTapa Mojy4eH ypoxkail ToMmatoB 370 T 1 orypuoB
oT 600 g0 750 T. Bbicokue HavanbHble KanuTanabHble 3aTpaThl (250 —370 ThIC. fo/1/Ta) MoKa
OrpaHUYMBAIOT NPUMEHEHUE MO0OHbIX cucTeM («More Water...», 1974).

B MYyCTBIHE BETPLI AYIOT 4YaCTO, U B HCKOTOPLIX MECTaAX 3HCpFeTI/I‘{€CKI/Iﬁ noTreHuramn
BETpa MO2KET JOCTUTIaTh BECbMa BLICOKHX 3HAUYCHMUIA.

BrepBble Hamu Oblna BbICKa3aHa M TMOAKPEIUIEHA pacueTaMu Wjesi O BO3MOKHOCTH
WCIOJIb30BAHUS HEpPIrUy BeTpa s onpecHenus: Boabl (Komnonun, 1963). [To3xke B UHCTUTYTE
nyctelib AH Typkmenckoit CCP Obuta pa3paboTaHa M CKOHCTPYMpOBaHa Majasi
BETPO3JieKTpoauam3Has ycraHoBka MBY-0,1 npousBopuresnsHocThio 100 1/cyT. Y cTaHoBKa
MBY-0,1 cocrtosina u3 3JeKTpOMAIU3HOTO ONMPECHUTEIS, TOJIYYABILIETO 3JI€KTPOIHEPTUIO OT
HeOoubIIoro BeTpoasiekrpudeckoro arperata AB2C-0,1 mownocTsio 100 Br.

PesynbTaThl 1aG0OpaTOPHBIX M MOJIEBBIX WCHBLITAHWN MOATBEPAWIN MPUHLUUITMAIBHYIO U
TEXHUUYECKYI0 BO3MOXHOCTb OMPECHEHUS BOJIbI C TIOMOILLbIO 2Hepruu BeTpa (I'enbabies, 1972).
[Tocnie nepBbIX ONBITOB ObUIM MCCIIEOBAaHbI BETPOBbIE U TEXHUUYECKUE YCJIOBUSI, PACCUMTAHBI
TexHosiornyeckue IlapameTpesl BeTpPOONpeCHUTENbHbIX ycTaHOBOK (BOY) mnwTheBOro u
NacTOUIIHOTO BOJIOCHAOXKEHUSI € aJekTpoauaiu3HbiM (D]1) u odpatHoocMotuueckum (OO)
ONPECHUTEJISIMU.

JInst Toro uto6s1 BOY Morna c 3ajlaHHOI CTeNeHbI0 BEPOSITHOCTH 00€CNeUUTh PacuyeTHOE
BOJIONOTPEOJIEHNE, HEOOXOIMMO aKKyMYJIMPOBATh BETPOBYIO 3HEPrut0. 3/1e€Ch BO3MOKHBI JIBE
NPUHUUIMHAAIBHBIE CXEMbl AKKyMYJIHMpPOBAaHUS BETJIOBOM SHEpPruv: A) aKKyMyJUPOBAHUE
rOTOBOrO MPOAyKTa (MpecHOl Bojbl), Korga BJl v compsbkeHHas ¢ HUM ONPECHUTEJbHAs
yctaHoBka (OY) paboTaloT Mo CydyaiiHOMYy HeynpaBisieMOMYy rpaduky, a ONpecHeHHasl Bojia
3amacaeTcsa B Oake-akkymyJisitope mnpoaykta (BAID); u B) akkyMyJaupoBaHue SHEpruu,
HarnpuMep, B 3JIEKTPUYECKOM akkymyJssitope (AD), korma BJI paGoraer no ciaydailHOMY
rpauKy M 3amacaeTcsl JNEKTPUYECKasi IHEPIrUsi, a ONMPECHUTEb MPOU3BOUT MPECHYIO BOIY
o YnpasJsieMOMy TpadMKy B COOTBETCTBUM C CYTOYHbIM BojonorpetsnenueM (Kosogus,
1976).

PaccMoTpenbl 00e cxeMbl akKyMyJupoBaHusi ¢ yctaHoBkoin BOY-6 macTOunHoro tuna
NPOU3BOAUTENBHOCTEIO 6 M3/cyT.  TexHuko-skoHOMMYecKMe  mnokazateau s 90%
00€CNeYEeHHOCTH BOJIOCHA0KEH!ST MOJICYUTHIBAIKCH 10O BbILIENPUBENCHHBIM (hopmyiam (1 —9).
[Ipeanonaranock, yTo cxemMa A GoJiee MpeANnoYTUTENbHA, HeXelln cxeMa b, Tak Kak umeeTr
onpefiesieHHble npeumylecTBa: croumocTb BAIIl ropasgo pemesne AD u He TpeOyer
CHeqUabHOrO MOMEUIeHNs U 00cyKuBaHus. OHAKO B MPOUECCE UCCIIEIOBAHUS BbISICHIIOCH,
yTo pa3 BJl Ooapliyt0 4acTh BpPEMEHM MPOCTAMBAET W JIMIIb MEHBUIYIHO paldoTaeT (st
BeTpoBbIX ycnoBuil LienTpanbubix KapakyMoB KO3(h(PUIMEHT UCTIONB30BAHUST YCTAHOBIEHHOM
MolHocTu paseH 0,33), To ycTaHoB/IeHHass MOITHOCTh B lo/kHa MpeBOCXOAUTh NMOTPEOHYIO
B 3 pa3za. Bcxeme A, xorma Bl u OY paboTaroT HampsiMyro, MPOU3BOJUTEIBLHOCTD



ONMPECHUTENSI TaKKe MOJKHA B 3 pas3a MpeBbILIATH CYTOYHOE BoponorpedieHue. Bce ato
NPUBOJIUT B cXeMe A K pe3koMy yBesanudeHuto (1,7 pa3a) KamuTaldbHbIX 3aTpaT W NOBBILLIEHUIO
Ha 10% cebGecTOoMMOCTHU BOJIbI IO CPABHEHUIO CO cXeMoii b.

ConocraBnenue s3KoHOMUUYeckux nokaszareseit BOY-6 ¢ nepeBo3Koii Bojibl Ha MacTOUIIA
(ATae, 1974) noka3zasio, 4To eciu nactouia OyayT yjaJieHbl OT BOJIOUCTOYHUKA OOJiee YyeM
Ha 30 KM, TO 1O BCEM IMOKA3aTeJIsiIM ONPECHEeHNE COJICHbIX BOJI HA MECTE C TOMOIILIO SHEPTUN
BeTpa BbIOJJHEE, YEM NEepeBO3Ka BOjIbl u3faieka (cedectoumocts 1,98—2,18 npotus 3,20 —
6,10 py6/m3, npusenennble 3arparbl 2,54—3,11 nporuB 3,91—7.,28 py6/mM® u TpynoBbie
3aTpatbl 1,06 npotuB 1,33—2,66 yen.-u/m3). Kpome Toro, gqoctaBka BOjibl HAa PacCTOSIHME
30—60 kM TpebdyeT pacxopa roprouero 8,35— 16,65 kr/m3, Torga Kak B ciaydyae NPUMEHEHUSI
B/I TormmBo He pacxoayeTcs.

OnpecHeHne U BOTOCHA0KEHUE MYCTHIHHBIX TEPPUTOPUI

C moMoIIBIO COJIHEYHOW M BETPOBOW SHEPIMUA MOKHO MOJYYUTHh HEOOJNBIIAE KOJIAYECTBA
BO/IbI M OOECNeyYuTh JIMIlb MEJIKUX MoTpeduteneil. B mocnegHue roppl BcTama mnpodiema
BOJIOOOECNIEUEHUsI MPOMBIIIEHHbIX LEHTPOB WM OT/EJbHBIX PAlOHOB, T€ OOHAPY>KEHbI
oorareiirie MECTOPOK/EHUSI MOJIE3HbIX MCKOMaeMbIX W BefieTcss ux pa3paborka (babaes,
dpeiikuH, 1977; Iletpos, 1973).

B aTux ciyyasix Hy>KHbI OOJIbIIKME KOJIMYECTBA NPECHON BOJIbI. M 371€Ch HAXOAST IIMPOKOE
NPUMEHEHUE XOPOIIO OTPAOOTAaHHbIE MUCTUIUISILMOHHBIE METO/IbI, KOTOPbIM HEOOXOAUMO y3Ke
MHOro sHepruu. [10aTOMy onpecHeHue BOJIbl B MPOMBIIIIEHHBIX MAcIITa0aX BO3MOXKHO TaM,
IJ€ UMEIOTCS JIOCTYMHbIE M OTHOCHUTENBHO JIElIEeBble WMCTOYHUKHM 3HEpruv. OObIYHO B
0€3BOJIHbIX MYCTBIHSX, ITIe Pa3padaThbIBAIOTCI MECTOPOXKIACHHUS HE(PTU M ra3a, BOHUKAIA U
Pa3BUBAIMCH UEHTPbI MPOMBILIJIEHHOTO ONIPECHEHUS BOJbI.

[TonyocTpoB MaHrbiuiak TauT B CBOMX HeJpax OrPOMHbIE NPUPOJHbIE OOraTCTBa, 10 HE
MMEET UCTOYHUKOB Mpeccort Bofibl. [1o Mepe pa3paboTKu U OCBOCHUS IPUPOJHBIX OOraTCTB Ha
NOJIyOCTPOBE BO3HMKJIM FOpojia U Nnocesku Hedre- u razofoobiTunkoB. Ha 6epery Kacnus Ha
Kparo O€3BO[HON MYCTBIHA BBIPOC HOBBIN, yTOMAOLIMA B 3ejieHn ropoy llleBuyeHko, KOTopbIit
CTaJI LEHTPOM 00JIacTH, be3 BOfIbI MOyOCTPOB OCTAICA Obl HETPOHYTHIM U O€3>KM3HEHHBIM.
B pesynbTaTe n3ydeHusi 1 NpopabOTKU Pa3IMYHbIX BApUAHTOB BOJOCHAOXKEHHUSI MOJYOCTPOBA
yY€HbIE NMPU3HAIN LEJIeCOO00pa3HbIM U 9KOHOMUYHBIM BapUAHT OMPECHEHUs ¢ 3a00pOM BOJIbI
u3 Kacnmiickoro mops (Uypun, Kastuko, 1965).



HoBbIn o6nacTHow ropop LLleB4eHKO Ha nycTbIHHOM nonyocTpose MaHrbiwwiak, NoHOCTbIO
>XUBYLUMW HA ONPECHEHHOW Boae

B 1964 r. B r. llleBueHKO NMOCTPOEH MEpBbIi B cTpaHe onpecHUTes b. HaunHas ¢ 1967 r.
COOPY>KAJIMCh OVH 32 APYI'MM KPYIHbIE ONPECHUTENU. B Havyane onpecHUTe M paboTaiv Ha
Ma3yTe U rase, U Julllb nocye 1973 r. oHu cTajau nojaydyaTb HEPrui0 OT AaTOMHOIO peakTopa.
Onpecnurenu nopatoT Boay B llleBueHko, ¥Y3eHb, KeTbiOail U Jpyrue HaceleHHbIe MyHKThI U
NpOMBbICTbI. B 0e3BOHON  MyCThIHE  BBIPOC  COBPEMEHHBI  KPYMHBIA  TOpOfi, IO
6J1ar0yCTPOMCTBY M O3€JIEHEHHUIO HE YCTYMAIOLIMI JIyYIIMM FOpOJIaM Hallleid CTPaHbI.

I'opop llleBYeHKO OTIMYAETCS MHOTMMU OCOOEHHOCTSIMU. DTO €MHCTBEHHbIN B CTPAHE U
OJVH U3 HEMHOTI'MX KPYMHBbIX FOPOJIOB MHpA, KOTOPbIA MOJHOCTHIO KUBET Ha OMPECHEHHOW
Bojie. ['opoj1 elle 0YeHb MOJIOf, U MPU €ro MPOCKTUPOBAHUM U CTPOUTEIHLCTBE UCIOJIb30BAHO
Bce ayuuiee u nepenoBoe: llIeBYEHKO HE TONBKO 3aCTPOEH BEJMKOJENMHbBIMU COBPEMEHHBIMU
MHOTO3Ta>KHbIMU ~ 3[JaHUSIMU, HO W WMEET NPOJAYMAHHYI0 U COBEPILUEHHYIO CHUCTEMY
BOJIOCHaOXeHusi. B ropoje nmposioxkeHbl TpU BoponpoBojHble nuHuM. [lo mepBoii nmopaeTcs
TOJIbKO MUTHEBAsl BOJA, N0 BTOPOM — MeHee KAYECTBEHHAs TEeXHUYECKasi BOJA JIISi BaHHBIX
KOMHAT M TIOJIMBA 3€JICHbIX HacaxeHWi. [I7s KaHaqu3aluyM MCMNOJb3yeTCs MOpcKas BOJaA.
Bcecoro3znas nepenuch Hacenenusst 1979 r. mokazana, uro B llleBuenko xkuser 110 ThIC.
YyeJIoBeK, M OJiarofiapsi Takol pa3yMHOW M 3KOHOMHOW CHUCTEME BOJOCHAOKEHUS] KaXK/bIi
>KUTEJb TOPOJIa PACXOAYET CTOJBKO K€ BOJbI, CKOJIBLKO JKHUTEJIS TAKUX KPYMHBIX TOPOJOB, KaK
Mockga, Jlennnrpag u Kues.

B yciioBusix kapkoil M 0€3BOIHOM MECTHOCTHM BbIPAILMBAHME CAJIOB W MAPKOB TPeOyeT
O0JIbIIMX MaTepuabHbIX 3aTpar. Ceiuyac miIon@ab 3eJeHbIX HACAXKICHWI B ropojie (JIMUHOTO
1 OOLIECTBEHHOro0 NoJib3oBaHus) jgocturia 500 ra, wiM Ha Kaxkjaoro >KUTENs MPUXOAUTCS
CTOJIKO e, CKOJIbKO 1 B Mockge (36), HO 6oJibllie, YeM B Apyrux ropopax mupa: Bene (25),
Hbm—I;IopKe (8,6), Jlonpone (7,5), IMapuxe (6,0), He roBopst yke o ctonuiue Kyseitta Diib-
Kyseinre, Takke >XUByLIEN Ha ONPECHEHHON BOJIE.



I'ocynapctBo KygeiiT B IlepcuickoMm 3anuBe CJAAaBUTCS OOraTbiIMA MECTOPOXKICHUSIMU
Hedptr U nmonHbIM Oe3BoibeM. B KyBeliTe TOHHa HedTH paHblIE CTOMJIA HAMHOIO JICLIEBIIE
TOHHBI BOfIbI, npuBo3uMoi u3 Mpaka. B 1950 r. 3pech nmocTpoeH nepBblil ONPECHUTENb, A B
1953 r. — nmepBbIil ONPECHUTENLHBI 3aBOJi, KOTOpPbIi padoTad Ha MOMYTHOM Tase,
cxkurasuemcs B akenax Ha Hedrenpombiciax (Ahmad Adsani, 1973). 3ateM BBOgUINCH B
CTPON OfWH 32 PYTMM elle HeckKoybKo onpecHureneii. Ceityac KyseidT — KpynHewmmil B
MUpE  TMPOU3BOIUTENb  ONPECHEHHONM  BOAbl. [locTpoeHHble  mpaBUTENbCTBOM 24
ONMPECHUTEJIbHbIX 3aBOfIa OOWEH NPOM3BOAUTEILHOCTBIO CBbIIe 282  ThIC. M3/CYyT —
€/IMHCTBEHHbIE UICTOYHUKM MPECHbIX BOJ B cTpaHe (Ahmad Adsani, 1973).

B KyseiiTe HamedaeTcsi NporpamMma paclIMpeHUsi MacliTa0OB OMPECHEHHUs MOPOKOMN
Bojibl. HoBoe cTpouTtenbcTBO BefeTcst B ocHOBHOM B Illyoaiibe, a B lllyBaiixe cHOcsITCS cTapbie
ONMPECHUTEIM W HAa KX MECTO BO3BOJAT 00Jiee MOUIHbIE KW COBEPIIECHHbIE YCTAHOBKU.
OnpecHUTENM TOJHOCTBIO OOECNEeYMBAIOT BOJOW BCIO CTpPaHy, M OHAa JIaXKe MpPOJAeTCs W
BBIBO3UTCSI HA WHOCTPAHHBIX TaHKepax, npuxogsaumx B KyselT 3a HedThl0. B ropope
NOSIBJIIETCS 3€JIEHb, HO OIJIAYMBAETCA OHA JOPOTOM LEHOW, TaK KAK yXOJ M IMOJMUB KaXJI0ro
B3pOCJIOrO JIepeBa WK NMajibMbl CTOUT NpuMepHo 250 nod. B rof ([IouH, 3BepeBa, 1968).
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Pacnono>xeHne onpecHUTENbHbIX YCTAaHOBOK B KyBenTe

OnpecHuTenun, paboTtatowwme Ha 06bl4HOM TOoMMBE: 1) NPON3BOANTENBHOCTLIO A0 10 ThIC.
m3/cyT; 2) oT 10 no 100; 3) cebiwe 100 Tbic. M3/cyT; 4) He(pTenepepaboTka; 5) nobbivya HePTK;
6) He(bTenposoL,

CaynoBckass ApaBusi — Jpyroil KpynHblid He(TenoObIBAIOIIMI paiioH ApaBUICKOTO
NOJIyOCTPOBa, OOraThlii HE(PTHIO U OEIHBIN BOAO. DTa OOLIMPHAs CTPaHa MPEJCTABISIET COO0M
CIUIOIUHYIO MYyCTBIHIO, IJIe HET HU OfHOW peku. ATMOC(epHble OCaJKHW BbINAJAOT B
HE3HAYMTEJbHOM KOJIMYECTBE: B LEHTpe CTpaHbl, B Jp-Pusge, — 81 MM, a Ha mobepexne
Kpachnoro mops B [Ixkujijie cymma OCaJIkOB U3MEHSIETCSL B OT/IeJIbHbIE rofibl OT 34 o 173 mm



(«Puzuko-reorpaduyeckuii...», 1964; Abdul-Fattah et al, 1978). BogHble pecypchl B cTpaHe
NpefICTaB/IeHbl BPEMEHHBIM MOBEPXHOCTHLIM CTOKOM M MOA3EMHBIMHU BOJIaMU, 3aJieratolyMu
Ha TiyouHe ot 75 po 250 m. Heobutr 160 pomHukoB pasen 1,665 m3/c. [as opoiueHust
ucnosbzyercs 68,7% Bcex BOJHBIX PeCypCoB, MOJyYaeMbIX 3a cueT cOopa 0XK/AEBOM MObl U
9KCIUTyaTalluy POHUKOB U KoJiofueB. Ho Takoro KosmuecTsa BOJIbI /il MOJIHOTO 0OecTeueHust
CTpaHbl KparHe HefocTaTo4Ho. [loTpeOGHOCTM B BOJE TONBKO IIECTH KPYIHBIX TOPOJOB HA
nodepexxkbe KpacHoro mopst B 1991 r. coctasat ot 714 o 1 840 Thic. M3/cyT (Abdul-Fattah et
al, 1978).

B mianax yaydineHust BogooOecneyeHrsi CTpaHbl O0MbIIOE MECTO OTBOJUTCS OMPECHEHUIO
Mopckoit Bofbl. B 1970 r. u [Iujyie mOCTPOEH NMEPBBIA ONMPECHUTEb NPOU3BOAUTEIBHOCTHIO
18,9 thic. M3/cyT. B 1973 r. B Dnb-Xy0ape BBejieHa B 9KCIJTyaTalMI0 €lIe OfjHa YCTAHOBKa
MoIHOCThIO 284 Tbhic. M¥/cyT. B Ixugne B 1977 1. 3ajeiicTBOBal OINPECHUTENb
NPOU3BOAUTENBHOCTEIO 37,8 ThIC. M3/CYT ¥ BEETCSI CTPOUTENBCTBO JPYroil KpPyHMHOM
BOJI03JIeKTpocTaHmu MolHOCTHIO 200 MBT u onpechurens B 75,7 ThIC. M3/CyT.

[Tocnennsisi BOMORJMEKTPOCTAHIMSA CTPOUTCSI MO HOBOM OOJBLION MPOTrPaMMe, COTJIACHO
KoTopoit B 1975—1985 rr. ninaHupyeTcss NOCTPOUTH BOJOXO3SIMCTBEHHbIE OOBEKTHI U CETh U3
26 onpecuurteneit (Abdul-Fattah et al, 1978). Cpequ Hux 19 fomkHBI ObITH JIBYLEJIEBBIMU
BOJIORJIEKTpOCTaHIMsIMU ¢ oOwieir  mowaabto  TOC 5745 MBt wu cymmapHoit
NPOU3BOIUTEIILHOCTBIO onpecHuTeient 2 182,3 Toic. M3/cyT. Ha nepBom 3Tamne cTpouTenbCcTBa
OylyT TPUMEHSITbCS €UHUYHbIE arperaTbl MOWHOCTBIO 20 ThIC. M3/CcyT, a mocie 1980 r.
NPENoJaraeTcs 3aKiaiblBaThb arperaTbl MPOU3BOAUTENBHOCTBIO yxke 0,25 wmuH. M3/cyT.
B [Ixyo6eine HaMmeyaeTcs [IOCTPOUTH KPYNHENINI B MHUpe ONPECHUTEIb
NPOU3BOAUTENBHOCTBIO 757 ThIC. M3/CyT. B cilyyae mNOJHOro 3aBepLIEHUS] HAMEYEHHOW
nporpamMbl  CayyioBckasi ApaBusi NMPEBPATUTCS B KPYMHEWIIEr0O B MHUPE MPOU3BOAUTEIIS
OMPECHEHHOM BOJIbI.

B npyrux paiioHax ApaBUICKOrO TOJYyOCTpPOBAa MpoOieMa BOJOCHAOKEHUS TaKXkKe
pewiaeTcs ¢ noMoulbto onpecHuresier. B O0beauueHHbIx Apadckux OmupaTtax (B AOy-I1adm)
n Omane K 1974 r. BBeJieHbI B CTPO TPU YCTAHOBKM MOILIHOCTBIO 1O 27,2 ThIC. M3/CYT.

MHoro onpecHuTeNeN TOCTPOEHO U CTPOUTCS B IPYTUX 0€3BOJHBIX HEPTENOOBIBAIOIINX U
HedrenepepadbaThIBarolMX paiioHax mupa (B Kapubckom mope, B 30He mycTbiHb CeBEpHOM
Adpuku u ctpanax Cpeau3eMHOMOPBS).

Jnst BonocHaOKeHUs1 O€3BOIHOM MyCTHIHHON TEPPUTOpUM JIMBHS yKe€ TaBHO NMPAKTUKYET
ornpecHeHWe Bofbl. B HacTosiee BpeMs pa3padoTaHa MpPOrpaMMa CTPOUTENBLCTBA MOLIHBIX
yCTaHOBOK i omnpecHeHust 140 Tbic. M3/cyT MOpckux M 21 TbIC. M3/CYT MOJ3EMHBIX BOJ
(Hares, Aswed, 1977). B cTpaHe npoeKTUPYETCSl CTPOUTENILCTBO OMNPECHUTENSI MOUTHOCTHIO
40 teic. M3/cyT s opoienust 1200 ra 3emens (El-Sayed et al, 1976).

B toxxHbIX paiionax MTanuu, u OCOOGHHO Ha OCTpOBax, BCerja oulyljanach OCTpas
HEXBaTKa BOJibl, U TaM MPUMEHSIIA MaJlble ONPECHUTENN MPOU3BOAUTEIBLHOCTHIO /10 10 M3/CyT.
C poctom mnoTpebHOCcTeii B Bojge B HMTanum HayaTO CTPOUTENBLCTBO OMNPECHUTEIIEN
npoMmbIiuieHHoro Tuma. Ha octpoBe CappmuHusi onpecHeHWe MOPCKOW BOJIbI  MOYYHUIIO
0coOeHHO 00JIbIlION pa3Max. B HacTosiiee BpeMsi 0011asi MOLIHOCTb BCEX OMPECHUTENeN, Ha
octpoBe mnpesblmaer 124 800 m3/cyr. A Bcero B cTpane K 1976r. mnoctpownu 36
OMpecHUTEJIEN pa3Horo Tuna ooieir MouHocThio 178 Thic. M3/cyT (Pinto, Santori, 1977).



Bonbllioe 3HaueHWe pa3BUTHIO TEXHWKW ONpecHeHus npupaetcs B HMcnmanmm s
BOJIOCHAOXKEHMS 3aCYIIIMBBIX MyCTBIHHBIX TEPPUTOPHI, 0COOeHHO KaHapcKnx OCTpPOBOB, Iyie
y3Ke MOCTPOEHO HECKOJIbKO omnpecHuTesiein. B 1978 r. 3uech npoxogun VI MesknyHapoaHbIid
CHUMTIO3UYM IO ONTPECHEHUIO BOJIbI.

B cBsI3u ¢ pacTymuMm BOJIHBIM J€(PUUMTOM B MOCJEJHUE TOfbl K ONPECHEHUIO MOPCKOM
BOJIbI MPUOEral0T BO MHOTUX I'yCTO3ACEJICHHBIX PaiiOHaX, PACIOJOKEHHbIX HE B MyCTHIHHOM, a
B I'YMUJIHOM 30He 3eMHoro wmapa (I'onkonr, Hupepaanasl, Cunranyp u p.).

ATOMHas 9HECPrusa B peliCcHUN BO}IHOﬁ IIpOﬁ.TIeMbI IMYyCTbIHb

Ycnexu B OCBOGHUMM AaTOMHOWM SHEPrMM OTKPBIBAIOT IIMUPOKUE BO3MOKHOCTHU
NPOU3BOJICTBA B OOJIBIIMX MaclITabax AeleBON SHEPruu, KOTOPYKO MOYKHO UCMOJb30BATh 1711
onpecHeHus: BOJbl. (OCOOEHHO BBLITOIHO COYETaTh MPOU3BOJICTBO 3JEKTPOIHEPTUU C
OJTHOBPEMEHHOI1 BbIPAaOOTKON BOJIbI HA aTOMHBIX JIBYLIEJEBbIX BOfloaJeKTpocTaHusIXx (ABIC)
U TPeXUEJEBbIX BOlOTEMI03eKTpoueHTpansax (ABTILL).

Jlnsi  OLEHKM TepCrneKTWB M MaclITaboB MPAKTUYECKOrO TMPUMEHEHUS aTOMHbBIX
ONPECHUTEJIbHBIX YCTAaHOBOK C peakTtopamu paszauyHoro tuna B CCCP u 3a pyOGexkom
BBITMOJIHEHbI COOTBETCTBYIOIME SKOHOMHMYECKHE U TPOEKTHblE MPOPabOTKU, KOTOpbIE
NO/ITBEPIUIM  SKOHOMMUYECKYI0O U TEXHUUYECKYIO 1eecCOOOpPa3HOCTh OINPECHEHUs BOMbI C
nomoliipbio atomHon sHeprun (Ctepman u fip., 1968; Uypun, 1968; «Nuclear Desalination»,
1968; «Nuclear energy...», 1966). B CCCP, CIIIA u ipyrux cTpaHax He TOJbKO pa3paboTaHbl
[TpoekThl, HO U HAYAaTO W3TOTOBJIEHKUE MMPOTOTUIIOB OMPECHUTEIHLHBIX YCTAHOBOK JIJ1s1 Oy Ty IIMX
ABOC (Barak, Barnes, 1977; «Saline Water...», 1973) u cTpoUTEILCTBO CaMUX CTaHUUI
(Konbrues, 1970; Adar, 1977, Edalat et al, 1978).
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Cxema ocBoeHua nycTbiHb B CLUA n Mekcunke

ATOMHble onpecHuTenn: 1) npeanonaraemoe MecToHaxoXaeHne no nepeoHayvasibHOMY
nccnenoBaHuio, 2) BbiIbpaHHOE MeCTOHaxoXaeHne AnA ganbHenwen npopaboTku;
3) NpoeKkTupyemble

OnpecHnTenn Ha 06bI4YHOM TONNMBE: 4) OENCTBYIOWME N CTPOALIMECH; 5) NPOEKTUPYEMbIE;
6) npousBoanTenbHocTbo A0 10 Teic. M3/cyT; 7) oT 10 oo 50; 8) ot 50 no 100; 9) cebiwe 100
TbIC. M3/CyT;

10) opowaemble 3emnu; 11) 3emnu, NnaHMpyemble Nof opoLieHne; 12) BogoxpaHmnuuia c
nnoTuHamu; 13) akBeaoyku

B Coserckom Coro3e, Kak y>Ke FOBOPUJIOCH BbILIE, IS BOJOCHAOXKEHUS MyCTHIHHOTO U
0€3BOJIHOr0 MOyoCTpoBa MaHrbllmiak ObUIO HAayaToO onpecHeHue Bojbl M3 Kacnwmiickoro
Mopsi. BHauane onpecHuTenu noJiyyanau Temio ot oobiuHoi TOC, paboTaBileil Ha Ma3yTe U
ra3e. [I7s mpou3BOCTBA BOJbI B NMPOMBIIIJIEHHBIX MaclITabax ObUIO PELICHO MCMOJb30BaTh
aToMHyt0 oHepruto. B r.IllleBuenko mnoctpoeH atoMmubiii peakTop BH-350 Ha ObICTpbIX
HEWTPOHAX TEIIOBOM MOWHOCTBIO 1 miH. kBT. IlleBYeHKOBCKHMII peakToOp AOJIKEH
o0ecrneynBaTh TEIJIOM 3JIEKTPOCTAHLMS Y ONMPECHUTENb — 3aBOJ] PUTOTOBIICHUST JUCTUILIISTA
(BI11). 16 uronst 1973 r. mepBass B MUpPE MNPOMBbIILICHHAs] aTOMHAsl BOJO3JIEKTPOCTAHLUS
BCTYNWJIA B CTPON. Briepebie aToMHast sHeprus onpecHsieT Bogy Kacnuiickoro Mopsi.

B CCCP pazpaboranbl npoekThl emie Oosnee KpynHbix ABOC, mpegHa3HaYeHHBIX ISt
3HEPro- 1 BOJIOCHAOKEHNSI MAJIOBOJHBIX MJIM OE3BOJIHBIX I0XKHBIX PAIOHOB CTPAHbI.

Bonbime pabGoThl B 3TOM HampaBlIeHWW BEIyTCS TakXke 3a pyoOexkom, mpudeM Bce
npeanosaraemMble Mecta pasmenieHusi ABDOC pacnosioxkeHbl, Kak NMPaBUJIO, B apUHON 30HE.
B CHIA pns BopocHao:xkenus I0xxunoi Kanugopuun Hameuvasics npoekT ctpoutesibcTBa ABOC
B paiione Jloc-Anmkeneca (Mills, 1970; «Nuclear energy...», 1966). Tak kKak 3emMjsi B 9TOM
paiione joporasi, To ABOC npepnonarasioch CTpOUTh Ha MCKYCCTBEHHO HAMBITOM OCTPOBE,
OHa JIOJDKHA OblIa BKIIIOYATh /IBA peakTopa TEMJIOBOM MOIHOCTBIO 1o 2,9 muH. KBT,
9JIEKTPUUECKYI0 cTaHuuio 1,8 MiiH. KBT ™ omnpecHUTE b MPOUM3BOAUTEIHLHOCTRIO 570
ThIC. M3/CyT, cocTosilmid U3 Tpex arperatoB mo 190 Teic. M3/cyT. CTOMMOCTL COOPY>KEHHS B
geHax 1969 r. paBHsiack 765 MJIH. JOJJ1., TOM 4Mcle onpecHuTeab — 160 MIIH., KOTOPbIA
NIOJI>KEH MPOU3BOAUTL BoAy 1o 9,8 uenra/m® (Mills, 1970).

Mekcukoit 1 CIHIA 6bul pa3zpaboTaH MPOEKT COBMECTHOIO WCHOJIb30BAHUSI ATOMHOMN
3HEeprum i onpecHeHust Mopckoi Bobl B Kamugopuuu u Conope. 1o mpoekTy Hamedanoch
noctpouth jBe KpynHble ABOC c peakropamu TEnjaoBOl MOIIHOCTLIO 10 MiH. KBT,
3JEKTPOCTAaHUMEN — 2 MIIH. KBT M onpecHUTesIeM MPOU3BOMTEILHOCTBIO 3,78 MIIH. M3/CyT,
umm 43,8 m3/c (Hunter, 1968). Bokpyr kaxpnoit ABOC npegnosiaranick arpouHyCTpUalbHbIE
KOMIIEKChI, BKJIFOYAIOLME 3aBOJbl MO MEepepadOTKe PaccosOB U MPOU3BOJACTBY XMMUYECKHMX
yI0OpeHMii, OpolllaeMble 3eMJId U TPEANpUsITUsS MO MepepaboTKe CeNbCKOXO35MCTBEHHbIX

NPOAYKTOB U JIP.

ITo cytu kaxkpaas u3 atux ABDC no BogHOCTH Oy/ieT paBHa Takou peke, Kak Kosopano Ha
tepputopuu Mekcuku. B pesyabTaTe nepBoHayalbHOTO M3y4eHUs: BbIOpaHbl MyHKTHI CaHTa-
Knapa n Can-Jlyuc. B 3aBucumoctu ot pacnonoxennss ABOC (Ha 6epery Kanudopruiickoro
3aJIMBa WM B TNIyOMHE MYCThIHA) OYIyT U3MEHAThCS KanuTaibHble BiaoxeHus (ot 0,85 go 1,2
MJIPJ. JI0JIJ1.) U COOTBETCTBEHHO CTOMMOCTBH BOjibl (OT 3,7 mo 6,9 uenros/m3) (Hunter, 1968).



Ins naneHeimenn npopaboTku BbIOpaHbl MyHKThl Can-Penune u paiioH JlaryH B jesnbTe
Konopano.

3avactyro ocyulecTBiaeHue umeroumxcsi npoektos ABDC 3ajepxkuBaeTcsi pa3BUTHEM
ONMPECHUTEILHON TeXHUKU. EC/in coopyKeHue aTOMHOI0 peakTopa TerjI0BON MOIIHOCThLIO 1 —
5 MJH. KBT He mpeficTaBisieT TEXHUYECKUX TPYJHOCTEH U yKE€ MMEETCs ONbIT MOJOOHOro
CTPOUTENBLCTBA, TO CO3/IAHUE ONMPECHUTEJISI eAMHUYHON MolHOCThIO 0,5— 1,0 miH. M3/cyT Bce
elle HeoCTUKUMbIN npefiedt. [locTpoiika smoHuaMu MoyJist JUCTUIIISILIMOHHOTO ONPECHUTEIS
npousBoguTeabHOCTBIO 0,1 MiH. M3/cyT (Ishizaka, 1975) oTkpbiBaeT peanbHble BO3MOKHOCTH
ctpoutenbcTBa cBepxMolHbix ABJIC. Pe3koe B3opoKaHWe WMCKONMAEMOro TOIIMBA U
pa3pa3uBIIMICSI HA  3amajie  2HEePreTMYeCKWil  KPU3BUC  3aCTaBJISIIOT  MEPECMOTPETh
NepBOHAYAJIbHBIE [UIAHbI W ellle OoJiblliee BHUMAHUE Y/ECJUTb WUCHOJIb30BAHUIO ATOMHON
SHEPI'UH 17151 ONIPECHEHUSI BOJIbI.

IIpo6JeMbl 6€30TXOAHOM TE€XHOJIOTUM ONPECHEHUS BOABI

Bopnasi cpega — ofpMH M3 BaXKHEMIIMX KOMIIOHEHTOB INpUpOfbl. B yciioBusx HaydHO-
TEXHUYECKON PEBOJIIOLMHN, KOI]a BO3PACTAET B3aUMOJIEVICTBUAE NMPUPOJHBIX U AHTPOINOTEHHBIX
NPOLECCOB, BO3HMKIIA HEOOXOIMMOCTh YIPaBJICHHUs BOJAMK CYLIH, POTHO3UPOBAHUS 3aM1acOB
BOJIHBIX PECYPCOB M BOJONOTPEONICHUS, TUIAHUPOBAHMSA PACIPEACICHUST M PalOHAIBHOIO
VICTIOJIb30BaHUSI BOJ|, KOHTPOJISI U PETYJMPOBAaHUS KAa4yeCTBa BOMAbI B PEYHBIX CHUCTEMAX M
Bojloemax. Bce aTm 3ajauM, a Takke (PyHKUMM MO OXpaHe BOJ B CTpPaHE BO3JIOXKEHbI Ha
MunuctepctBo Menuopaumu M BojgHoro xossiicteBa CCCP  (MMuBX CCCP). Ee
['ocypapcTBeHHass MHCNEKUMSI MO OXPAHE BOJHBIX MCTOYHMKOB OCYIIECTBISIET KOHTPOJIb 3a
PalMOHAIBHBIM HCTIOJIB30BAHUEM BOJ, 32 IPOBEJIEHUEM MEPOINPUATUI MO OXPAHE BOJOEMOB OT
3arpsi3HEHUs], 3aCOPEHUS] U UCTOILECHUSI, a TaKXKe 3a padO0TOM OYMCTHBIX COOPYXKEHUHU U 3a
cOpPOCOM CTOYHBIX BOJI.

Heo6xoquMoCTb 3TUX MEp JUKTYETCS €IIe HECOBEPLIEHHON MPAKTUKON COBPEMEHHOIO
BOJIONOJIb30BaHMUsl. BcCIeacTBue HEYKJIOHHOIO POCTAa HACEJIEHWS, NPOMBILUIEHHOTO |
CEJIbCKOXO3SIICTBEHHOrO MPOU3BOJICTBA, OCOOCHHO Pa3BUTHS OPOLIAEMOrO  3eMJIENIEIus,
YBEJIMUUBAKOTCS 00BEMbI COPOCHBIX BOJI.

B 6acceiine pek Chbipapby 1 AMyapbu PacnosioXeHbl 00JIbIINE MACCUBbI OPOIIAEMbIX
3emenib, 1 B 1975 r. BojaMu 3TUX pek opolanochk okoso S miH. ra (l'epapau, 1975; Konoaux,
1978; «Opollenue u ocyiieHue...», 1974). ¥YpennuuBaroiyecsi 00beMbl KOJJIEKTOPHO-
NIPEHAXKHBIX BOJl, COPAChIBAEMbIX B PEKU, MOBBIIIAIOT MUHEPATIU3ALMIO BO/Ibl, U B HEKOTOPbIE
rofbl B HU30BbSX peK oOHa yxkKe cenyac pocturaet 1,4—1.,5 r/n (Crenanos, Yembapucos,
1978).

B 6acceitne AmMypnapbu OoJiblllasi 4YacTh JIPEHAXKHBIX BOJI OTBOAMTCS B MYCTHIHIO B
6ecctounyto BnaauHy Capbikamblill, Torja kak B 6acceiine Colpiapbu HaOJogaeTcsl oopaTHast
KapThHa — OoJblIasi 4acThb JIPEHAXKHBIX BOJ] BO3BPAILIAETCS B PEUYHYIO CUCTEMY U JIMIlb
HE3HAYUTEJbHOE KOJIMYECTBO — B ApHacaiickoe noHrkeHue. [IoaroMy meHee OJaronpusiteH
obcTaHOBKa oTMmeyvaeTcsi B OacceitHe ChbIpapbu, TJl€ B HU30BbSIX B OT/EJbHbIE TOJIbI
MUHEPpAIU3ALUsT PEYHON BOJIbI PE3KO YBEJIMUYMBACTCS.

JInsi nopjepskaHusi KayecTBa BOJbl HA JJOJDKHOM YPOBHE HEOOXOJUMO OCYIIECTBJSITH
BOJIOOXPaHHbIE MEpPONPUSITUSI, KOTOPbIE TPEOYIOT ONMOJHUTEbHBIX KaNUTalbHbIX 3aTpar.
OuucTka CTOYHBIX U JIPEHAXKHBIX BOJ| MOXET 3/1eChb J[laThb J[IBOWHYIO MOJIb3y: MOJyuYeHUe
MOMOJIHATEJbHBIX BOJHBIX PECYPCOB U 3aILLIATY BOTHOM CPe/ibl OT 3arpsSI3HEHNS.



Nucturytom  CpepazrunpoBopxionok MMuBX CCCP  pa3paboTaHO HECKOJBKO
BAPUAHTOB MPUPOJOOXPAHHBIX MeponpusasTuil u omnpepaesieHo no 2000 r., kakue 0O0BbEMBbI
ONPECHEHHON BOJbl HEOOXOAUMO J100aBJSATH B PEKM, YTOObI MOIEP>KMBATH MUHEPAITA3ALMIO
BOJIbI B OacceiHax Coipiapby 1 AMyapbu Ha Hy>KHOM YPOBHE.

N3BecTHBI MPOEKTHI BOJOOXPAaHHbIX MeponpusiTuii U B ipyrux crpanax. CIIA, nanpumep,
BBIHY>KJIEHbI ObLIIM pa3paboTaTh MPOEKT MO MOJjIep>KaHuI0 KavyecTBa Bofbl B peke Kosopasio
(Colorado River..., 1973). [Ins oOwmpHOro nmycteiHHOro Kpas toro-3anaga CHIA u ceBepo-
3anafia Mekcuku peka Komopago — eqMHCTBEHHbI BOJIOMCTOYHMK, PECYpChbl KOTOPOro
cocTaBisIIOT 23 km3/ron.  OpgHako CTOK  9TOM  PeKM  MOJHOCTHIO  3aperyJjvpoOBaH
MHOTOYMCJIEHHbIMA BOJIOXPAaHWJIMILAMU W ucnodb3yeTrcss nouytd Ha 100% (cTok B OKeaH
camsuicst ¢ 23 po 0,15 xkm3/rom). CorjiacHO AOrOBOPY MEKY HCHOJIB3YIOIMIMMU €€ BOJIbI
mratamu CIHA wu Mekcuku, OacceilH pasfieJieH Ha [IBa BOJIOPECYPCHBIX paioHa:
Bepxnekonopanckuii 1 HuskHEKOoJOpaaCcKuii, KaxkIoMy MpeJocTaBIeHo npaBo Ha 9,2 km3/rof,
a Mekcuka nosiyyaeT rapaHTUpPOBaHHbIA CTOK B pa3mepe 1,85 km3/ron («MupoBoil BOJHBIN
6anaHc...», 1974; «Opoluenue u ocyuieHue...», 1974).

s nopgnep>kanust kayecTsa Bofbl B peke Konopano Ha p TpebyemoM ypoBHe B T. FOma
(luTat ApU30HA) CTPOUTCS ONMPECHUTEJBHBIN 3aBOJ] MPOU3BOAUTEILHOCTBHIO 378 ThIC. M3/CYT,
KOTOpBIA OyJIeT €XKerogHo o0padaThiBaTh MOCTyHarolme u3 JoauHbl BenTton-Moxase 177
MJIH. M3 JIpEHaXKHBIX BOJ| cojJieHocTbio 3,1—3,6r/mn u 124 MAH.M3 ONPECHEHHOW BOJbI
coneHocthto 0,22 r/n cauBaTh B peKky HUXKe IUIOTMHBI Mopenoc-Ham, mnopuepxuBas
MUHEPAIU3ALUI0 PEYHON BOJbI B OOYCJIOBJIEHHBLIX mpefesiax. KOHUEHTpUpOBaHHBIN Paccol
BHayaje NpeAnojarajiock copacbiBaTh B MycThiHIO [OMa, B Mpyd-UcnapuTeb, a MO3XKe
NPUHATO PELIEHUE O CTPOUTEJbCTBE KaHala, KOTOpbIA OyJgeT OTBOAWTH Paccoil Ha
TeppuToputo Mekcuku, B cononyaku Canra-Knapa.

B HacTosiiiee Bpemsi pa3pabaTbhIiBaeTCsl MporpaMMa peryjavupoBaHKsl KadyecTBa BOJbI BO
BceM OaccenHe Komopajo, Bkiouaromiasi M cnoco0 ONPECHEHWs! 3arps3HECHHbIX BOJ B €€
NPUTOKAaX METOJIOM MOHHOrO oOMeHa (Stamm, Bessler, 1977).

OxpaHa okpyzKarowei cpefbl — 3TO MPEXkKJie BCEro ColpalibHas mpoljema, KOoTopasi B
CTpaHax KanuTaJlM3Ma v COLMaanu3Ma peraercs no-pa3Homy. Ho KOHKpeTHble MeponpusiTusi, B
YaCTHOCTH BOJIOOXPaHHbIE, HE MOTYT ObITh OCYILIECTBJIEHBI JJO TE€X MOP, MOKA HE pa3padOoTaHbI
COBEPIICHHbIE METObl OE30TXOHON TEXHOJIOTMUA ONPECHEHUs BOMAbI JMOO 3(pheKTUBHbIE
cnocoObl nepepaboTKM WM JIMKBUJAUMM KOHLUEHTPUPOBAHHBIX PACCOJIOB, COpAaChIBa€MbIX C
onpecHuTtesiei. Benb ro06ast onpecHUTebHAs YCTAHOBKA U3BJIEKAET U3 COJIEHOW BOJIbl TOJIBKO
NPECHYI0, OCTaBJIsAs MPEXKHEE KOJWYECTBO COJIE B OTXOMSIIMX paccojiax, yBEJIUYMBas MX
KOHLEeHTpauyio. [1oaToMy Kak masblii, TaK U OOJBIION ONMPECHUTENb OylyT HAaHOCUTH YPOH
OKpYyXKarllleil cpefie, Ppa3iuyasch TOJbLKO MaclITabOM MPOW3BOJMMOrO 3arpsi3HEHUSI.
TexHOJIOrHs ONPECHEHUsI BO/IbI B TOM CJIy4yae COBEPILEHHA, €CJIM OHA yJaYHO U 3(P(PEKTUBHO
paspemraeT o0€ CBg3aHHbIE MeEXJAy COOOM 4YacTu: COOCTBEHHO OIPECHUTENIBHYK) U
NPUPOJOOXPAHUTENBHYIO, B KOTOPOM OTXO[SAIIME C OMNPECHUTENSE paccoibl  OyayT
YTUIU3UPOBATHCS WM HEUTPAIU30BATHCS .

[Tpobnema HeldTpanu3auuu paccoyioB C ONPECHUTENbHbIX YycTaHOBOK (OY) aHamornyHa
CTOSIIIEN nepel MPOMBINIIEHHOCTBIO MPOOJIEMON OYMCTKU, 00E€3BPEKUBAHUSI U JIMKBUJALUU
KUJIKUX W TBepAbIX OTX0f0B. HekoTopbie M3 pa3pabOTaHHbIX METO[OB MOIYT ObITh
UCIOJIL30BaHbI U JIJIs1 HEUTpanu3aluud paccosoB. B HacTosliliee BpeMs MPEeJIosKEHO HECKOIbKO
TeXHUUYECKUX PElICHUI NnepepabOTKU, JUKBUJAUU U YJAJIEHUSI PACCOJIOB C ONMPECHUTEIbLHBIX



YCTAHOBOK, KOTOpble u3yvatorcss u onpooObBatorcsi B CCCP u 3a py6exom. KopoTko
OCTAHOBMMCS HA OCHOBHBIX CIIOCO0AX, HE B/IABASICh B IETAIM U TEXHUYECKHE NOAPOOHOCTH.

1. Xumuueckasi nepepab0OTKa paccosia, KOrja MOY4YaeTcsl MoJje3Has XUMOPOAYKUMS U
obecneunBaeTcsi 3(peKTUBHAS 3alUTA MPUPObI OT 3arpsi3HEHUsI. DTOT CNOCOO MOKET ObITh
npuMeHeH Ha MollHbIx OY u ceepxmoiHbix ABDC. Xumnueckas nepepaboTKa paccosioB yKe
NpaKTUKyeTcs B SMOHUM, rfie U3 MOPCKOM BOJbI MOJYYAOT MOBAPEHHYIO COJIb U JIPyTUe
UEHHbIE XUMHMYECKME TpoAyKThl. Ha cneupasbHO CKOHCTPYMPOBAHHBIX ONPECHUTEISIX
HaMeyaeTcs MOyYyaThb 10 5 MIIH. T IOBAPEHHOI COJIM B IO,

2. I'myOOKOBOJIHBIN BBIMYCK paccoja B MOpe (aMb0 B MOBEPXHOCTHBIE BOJIOEMBI),
npuMeHnM Ha OY, pacnosioKeHHbIX Ha MOOEpekbe WM BONMU3M OT MOPS, € UMEIOTCS
OsraronpusiTHbIE TIIyOUHBI JIJIsl BBITYCKAa, & COOPY>KEHUE 3aBOja JIsl epepabOTKK paccoa 1o
9KOHOMUYECKUM COOOPaKEHUSIM HELEenecooOpasHo.

3. Tepmuueckoe 0O€3BpEKMBAHWE WJIM YyHapvBaHWE paccosia [0 CYyXHX COJIeil yxke
NPUMEHSIETCSI B IPOMBIIIEHHOCTH 7151 00pabOTKM MPOMCTOKOB.

[To opgHoit cxeme mnpoMcTOoKM BHavase ynapuBatroTcs (B 20—30 pa3) B BbIIapHBIX
YCTAHOBKAaX, 3aTe€M KOHUEHTPUPYIOTCS [0 BbINAICHUS MOBAPEHHONM COJIM B BaKyyM-
KPUCTANIA3aTOPaX WM KPUCTAUIM3ATOpPaXx C MOrpykKeHHbIMM ropejkamu. [locie HuMX
XBOCTOBBIE PACCOJIbl HANPABJISIOTCS B MEYM C KUISIIMM CJIOEM, IJIeé OCTAaTOYHbIE COJIU
BBICYIIMBAIOTCS focyxa. [loBapeHHass COJb MCMOJIb3YyeTCS KakK TOBapHas MPOAYKUMS, a He
Haxojslye CcObITa OCTAaTOYHbIE COJIA 3aTAPUBAOTCS B MOJUAITUIICHOBBIE MELIKU U
CKJIQJUPYIOTCSI B BIPAOOTAHHBIX [IAXTaX.

B cBoeit 3aKiIFOYNTENBHON YaCTH 3Ta CXE€Ma MOXKET MCMOJIB30BATHCS I yHNapUBAaHUSA U
JukBuauuu paccosioB ¢ OY, kak aTo nokaszanu B ceoeit padore I'. I'. 2Kabun, A. A. T'oBept u
C. b. MunoBanoB («OnpecHeHnue u odecconuBanue...», 1976), Tepmuuyeckoe 06e3BpekKuBaHUE
MPOMCTOKOB TpeOyeT OOJbIIOr0 KOJIMYEeCTBA TEIJIOBOM SHEPruu, U MO3TOMY OHO OOXOUTCS
JIOBOJILHO f1oporo. XOTsl yMapuBaHWUE PACCOJIOB W 3aXOPOHEHUE HEKOHIWLMOHHBIX COJIEN
SBJISIETCS HAJIEXKHBbIM U PaIUKaIbHbIM CHOCOOOM, HO W3-3a OOJIBIIMX 3aTpaT OH MOXKET
NPUMEHSATBCS TOJBKO B TYCTO3aCEJIEHHbIX MPOMBILJIEHHbIX pafdoHax, [Ijie TpeOyrTCs
BbICOKO3(D(PEKTUBHBIE MPUPOJOOXPAHHBIE MEPONPUSITHSI.

4.0TBOJ, B MNYyCThbIHIO — HauboJiee MPOCTOM M CaMblil JICIIEBbIM CIOCO0 YAaleHus
paccosia. Eciu OY HeOoJblIoN MPOU3BOAUTEILHOCTA HAXOJUTCSl B MYCTHIHHONW MECTHOCTH,
rJie UMEKTCSI OpOCOBbIE 3€MJIM C €CTECTBEHHbIMU TMOHUXKEHUSIMA W BMAJJUHAMMU, TO PaCcCOJ
MOKHO HampabJiiTb B HUX. KOHEYHO, HEKOHTPOJMPYEMBId COpPOC MPOMCTOKOB HE
obecrieurBaeT 3alUTbl MPUPOJbLI OT 3arpsi3HEHUsi, MO3ITOMY O0O0JacCThb €ro NPUMEHEHUs
OrpaHUYUBAETCS.

5. COpoc B mnpyjabl-UcnapuTenn — 0OoJiee HajiexXHbIl cnocod ypaneHust paccosia. OH
NPUMEHMM B YCJIOBUSIX TYCTBIHM WM FOKHBIX pPAfOHOB, T7leé CyMMapHOE WCHapeHue
npesbiiaeT 500 — 1000 mm/ropi. Korga OY pa3smenjaercst BOJIM3U HACETIEHHBIX MYHKTOB WJIU
CEJIbCKOXO3SIMCTBEHHBIX  yrOAWM, MPEANoOYTUTENeH 3TOT cnocoO. [lns  3ajaHHO
npousBoguTebHOCT OY BbIOMpaeTcs Takas IUIOMAAb M TJIyOMHAa TMpyAa, 4YTOOBbI €ro
3aMOJTHEHNSI PACCOJIOM XBAaTUJIO €CJIM HEe Ha BEChb CPOK CITyXKObI, TO XOTsl Obl Ha JIOCTATOYHO
JUIMTENbHBIN cpoK akcmyaTauuu (10 net u 6onee). Bo nzbexkanue puibTpayum paccotia HO
n 6opTa npyjia A0KHBI IMETh THPOU30JISIINI0 (OUTYMHYO WM TJIMHSHYIO 00Ma3Ky, YKJIaIKY



MOJIMATUIICHOBOM TUIEHKU U T.11.). [lociie 3anonHeHusi cojisiMu Mpyj 3achIaeTcsl 3€MIIEN U
npukatbiBaeTcs. Takoii cnocod npuMeHnsieTcsi B CCCP Ha HEKOTOPBIX F0XKHbBIX 3aBofax u TIC.

6. 3akauky paccoJia B MOIJIOIIAIOUIME CKBaXKUHbI MOXKHO MPUMEHSITh BOJIM3U TOPOJIOB U
HACEJICHHbIX TYHKTOB, IJIe CBOOOMHBIX 3eMejb /I TPYJAOB HET, a OJaronpusiTHbIC
THIPOTE€OJIOTUUECKUE YCIIOBUS WMEIOTCS. Y CIIOBUS 3aKadykyd paccojia M OTrpaHUICHUS
NPUMEHUMOCTH 3TOTO CIOoCcO0a Takue Xe, YTO U B CIAyJasiX MO3EMHOTO 3aXOPOHEHUST XKUIKIX
OTXO/IOB JIpyrux mpou3BoacTB. OfHAKO TpW 3aKauyke KOHIEHTPUPOBAHHBIX PACCOJIOB
BO3HUKAIOT HESICHBIC BOIPOCHI THPOTEOIOrMIYEeCKOT0, TEXHOJIOTMUYECKOTO M 9KOHOMUYECKOTO
XapakTepa.

HexoTtopbie 13 ynmomMsiHyTBIX CIOCOOOB HEMTPAIMA3ALMU PACCOJIOB YK€ MPUMEHSIIOTCS Ha
NPaKTUKE, JPYrA€ MPOXOASAT OIBbITHYIO M IPOM3BOJACTBEHHYIO NpoBepKy. [loka ewme Her
NPOBEPEHHBIX TEXHUYECKUX PELICHUI, YETKUX W OJIHO3HAYHBIX PEKOMEHJALMI MO BBLIOOPY
TOrO0 WM WHOTO crnocoda i KOHKPETHBIX ycioBuil. HeoOXxomumbl faibHEdIMe Hay4HbIE
UCCJIEJOBAaHUSI B 3TOM HANpaBJICHWM, pa3paObO0TKM MPUHUMUIMAAIBLHO HOBBIX M COBEPILICHHBIX
METOJIOB OINPECHEHMsS] BOMbl M MEepepadOTKM PacCcoyioB, NPEACTABISIIOIIMX COO00M oOpaserl
Oynyuieit 0e30TXOHON TEXHOJIOTUU ONPECHEHUS BOJIbI.

Poab n NEPCNEKTUBbI OIIPECHCHUSA BOADbI

OrnpecHeHue COJIEHbIX BOJI OTHOCHUTEJBLHO MOJIOfjasi OTpacib TexHuku. B Hauane XX B.
OMPECHUTEN ObUIM 3K30TUYECKON PEJKOCTHIO W MPUMEHSIJIMCh B HEOOJIBILIOM YHCHE JJIsI
BOJIOCHAOKEHUSI OCO0O0 OTBETCTBEHHBIX NOTPEOUTENIEM B OTAEJIBHBIX TOYKAX MYCTHIHU.
B cepenquHe Beka OINpeCHEHUE Yy3KE€ MNPaKTUKOBAJIOCH B MPOMBIIUIEHHBIX MaciiTadax B
HEKOTOpPBIX paiioHax apupiHoi 30HbI Mupa (Kacnmiickoe mope, [lepcupckuii 3amuB, Kapubekoe
Mope u T. 1.). Bo BTopoii nosioBuHe XX B. ONpeCHeHUE MOJIyUYUJIO IUPOKOE PACIPOCTPAHEHKE
Y CTaJIO 3ayPS/IHbIM SIBJICHUEM BO MHOTMX pailOHaxX MUpa.

Jlo HeTaBHEro BpeMEHH rOCTIOICTBOBAIIO MHEHHUE, UYTO 10 9KOHOMUYECKAM COOOPaKEHUSIM
OTpecHeHe BOIbl B OOJBIIMX MacIITabax He MOKET HAWTH MPUMEHEHUS JIJIsl BOOCHAOXKEHNS
HACEJICHNS 1 TIPOMBIIIJICHHBIX [IEHTPOB B MyCTBHIHE, HE TOBOPSI YK O BOTO0OECTIEUSHUH TETIhIX
rocynapcts («bypayiiee apuiHbix 3emenb», 1958; Yaiir, 1973). Ognako nporpecc TEXHOJIOIMU
OTPECHEHWSI BOJIbI M MUPOBOW OMBIT YTBEPKIAIOT OOpaTHOE, W ONMPECHEHWE MOJIyJaeT BCe
OoJjiee MIMPOKOE TPUMEHEHNWE HE TOJIbKO IS IieJieid BOJOCHAOKEHWs, HO W TOJydYeHUs
JIONOJIHUTEILHBIX BOJHBIX PECYPCOB M OO€CIeYeHUs BOJIOM BCEX OTpaciiel HApPOJHOIO
Xx03sicTBa obJyiacteit uiau rocygapcts B uejom (Uypun, Knsuko, 1965; Abdul-Fattah et al,
1978; Ahmad Adsani, 1973; «A planning...», 1970).

C Hauana 60-X rofioB pa3BepHYJOCh WHTEHCUBHOE CTPOUTEJILCTBO ONPECHUTEJIEN, U
YUCJIO WX YJBAMBAJIOCh Kaxjble nsaTh JeT (tabu. 18). Ho ocobGeHHO BO3poc TeMi uX
CTpOMTENLCTBA B Hawm fHU. Hampumep, Tonbko 3a mocnegnue jaBa ropga (1975—1976 rr.)
CyMMapHasi MOIIIHOCTb ONPECHUTEJIEN MOYUTH yBOUIIACH.

Taonuma 18

PocT B MHpe cyMMapHO# MOIITHOCTH ONPECHUTEIEN MPOU3BOUTETHbHOCTHIO CBbIIIIE
100 m3/cyT

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



Ha nauano ropa 1960 r.{1965r|1970 r (1975|1977 1.

CyMMapHasi IpOU3BOJIUTENBLHOCTb,
ThIC. M3/CyT

240 430 925 | 1988 | 3708

Tenepb onpecHUTENM OOECHEYMBAIOT BOJIOM HE TOJBKO HACEJIEHHbIE MyHKTHI, TOpPOJa,
3aBO/Ibl WJIM MPOMBIIUIEHHbIE UEHTPbI, HO YK€ HAYMHAIOT UrpaTh 3aMETHYIO POJIb B BOJHOM
OasiaHce HEKOTOPbIX cTpaH. ONpecHeHne CTAaHOBUTCS CPEICTBOM IMOTYUYEHUS IOMOJHUTETBHBIX
BOJIHbIX PECYpPCOB B 3aCYLJIMBBIX M MYCTHIHHBIX pPaiiOHAX MHUpPA, MCIBITHIBAIOLIUX OCTPbIN
NEe(PULXT MPECHBIX BOJ.

Y1o0bl oOmpefesiAiTb MECTO W BO3MOXHYIO pOJb  ONPECHEHUS B  MOJYyYEHUU
JIONOJIHUTEJIbHBIX BOJHBIX PECYPCOB, CIEAYET COMOCTABUTh €r0 9KOHOMUYECKUE NMOKA3aTEeIH C
NOKA3aTeJsIMU IPYTUX CIIOCOO0B.

B Ta6n. 19 npusefeHbl OoTeyeCTBEHHbIE JaHHbIE [JIsi BCEX YNOMUHABIIMXCS B TJiaBe 3
CIOCOOOB  TOJIyYEHUSI  JIONOJIHUTEJILHBIX  BOJAHBIX  pecypcoB (32  HCKJIFOUEHHEM
TPAHCIIOPTUPOBKHU alcOEProB), 3aMMCTBOBAHHbIE U3 JIUTEPATYPHbIX UCTOYHUKOB («Bopa kak
dakrop...», 1973; Boponaes, 1979; Kosopun, 1973; JIbBouu M. H., 1977; IIpokodnes,

1977) u B3siThIE BbIlLIE U3 TA0. 5.
Taonuma 19

IKOHOMHYECKHE MOKa3aTeIn NOJYyYE€HHUA 1 km3 JAOIIOJTHUTEJIbHBIX BOAHBIX PECYPCOB B
CCCP

CCCP, muH. pyb6.
Crnoco6bl oIy YeHus1 BOIHbIX PECypcoB Kamuramsupie][[piBe/ieHHbIe
3aTpaThl 3aTpaThl

3aperyampoBaHue peqyHoOro CTOKa BOJIOXPaHUIIUILIAMU 45 6
OuncTKa CTOYHBIX BOJ 50—75 11—20
ITepenaua Bojbl KaHAIAMU U3 IPYTUX PAiOHOB 150225 3040
Ha pacctosiuue 160—200 km
Me:x6acceiiHoOBOe nepepacnpeie/ieHe peyHoro CToKa 400—600 75—110
PekoHCTpyKIMSI OpOCUTENBHBIX CUCTEM 700—900 75—90
ITepenaua Bojibl BOIONPOBOJIAMU MPOU3BOAUTEIHLHOCTHIO 1 400 280
100 TeIC. M3/cyT Ha pacctosiiue 6osee 1000 km
OnpecHeHre COIOHOBATBIX BOJ
a) OnpecHuTenn Ha OOBLIYHOM TOMJIMBE MOLIHOCTBIO
100 TbIC. M3/CYyT

JucTunnsiuys 388 378

DyeKTpouains 425 213

OO6paTHbIil 0cMOC — —
6) ATOMHbIE BOI03JIEKTPOCTAHUMU TPOU3BOUTEILHOCTBIO

487 206

okoio 600 Teic. M3/cyT
Bce 3arparbl Ha CTaHUMIO B LIEJIOM 2730 206




N3 ananm3a JlaHHBIX CBOJIHOW TaOJMILI MOXKHO BHUJIETH, YTO CaMble JICIIEBbIE CIOCOOBI
MOJTyYeHUsT JIOTMOJIHUTENBHBIX BOJIHBIX PecypcoB — Oosiee 3(P(eKTUBHOE HCIMOJIL30BAHUE
MECTHBIX UCTOYHUKOB (ITyT€M CTPOUTEILCTBA TUIOTUH U BOJIOXPAHWIIUII) U OYUCTKA CTOYHBIX
BOJI (KamuTaiibHble 3aTpathl 45 n S0—75 muH. py6/km3). Heckosbko goposke nepefgava BOJibl
U3 JIpyrux paioHOB KaHamamu (Kam3atpatbl 150—225 muH. py6/km3). Bonee moporoit myTh
NOJIYYEHHSI BOJIHBIX PECYPCOB COCTOUT B MEXOACCEHHOBOM TMepepacrpefie/ieHud PEYHOro
CTOKa M PEKOHCTPYKUMM opocuTesbHbIX ceTell (kam3aTpaTbl 400—600 u 700—900 muH.
pyo/km3).

N3 ananuza nokazareneit Taba. 19 ciepyer, 4To onpecHEHUE BOJbI HA OOBIYHOM TOILIMBE
N0 KalUTAJIOBJIOKEHUSIM COMOCTAaBUMO C Mex0acCeMHOBOI MEepeOpOCKON pevyHOro CToKa M
fiellieBIe PEKOHCTPYKUUM OPOCUTEJIbHbIX CUCTEM, HO IO TMPUBEJCHHbIM 3aTpaTamM OHO
NPEBOCXOJUT 3TU CMOCOObI B JIBa-TpU pasza. OnpecHeHue BOfbl HA aTOMHON 3HEPruvd UMeEEeT
MOUTH T€ YK€ MOoKa3aTelsiM, YTO U Ha OOBIYHOM ToIMBe. KanuTanbHble 3aTpaThl HA Tiepefady
BOJIbI  BOJIOMPOBOJOM camble Bbicokne (14 wMapa. pyO/kKm3?), OHM TNPEBOCXOMAST
KanuTAJIOBJIOKEHNS] B MexKOacceilHOBoe mnepepacnpefeeHue B 2,3—3.5 u B ONpecHEHUE B
3,3—3,6 pasa. [IpuBefieHHbIe 3aTpaThl HA BOJONPOBOJHYIO Mepeady Bojbl Bbie B 1,3 pasa,
YyeM Ha onpecHeHwe, U B 2,5—3,7 pa3a NpeBOCXOAAT 3aTpaTbl NpU MeKOACCEHHOBOM
nepebpocke pedyHoro croka. CrenoBaTesbHO, ONPECHEHUE COJIEHbIX BOJlI Ha MeCTe JiellieBye
nepefiaud MPEeCcHOM BOJbI M3ajeKka TPyOONpOBOIOM, W [IJIsi BOJIOCHAOXKeHUsI Oe3BOJIHON
MECTHOCTH OIPECHEHWE BO MHOTHMX CJIy4asiX MOXKET ObITh 9KOHOMWYECKM BBITOIHBIM U yXKe
HaxoauT npakTuyeckoe npumenenue (Kosopun, 1973; Jleiizepouu, 1968; Uypun, Knsuko,
1965; Spiegler, 1966; Sporn, 1966).

[TpupoHas Bojja U3 €CTECTBEHHbIX MCTOYHMKOB BO MHOTMX CJy4YasX OCTAeTCs JEeLIeBIIe
ONPECHEHHOM, W OHA €Ile JIOroe BpeMsi OyJleT CIy>KUTb OCHOBOI BOfoCHaOXeHusi. OqHaKo
NPUBEJCHHbIE BbIIIE LHU(PPbI TOBOPAT O TOM, YTO OINPECHEHHE MOXKET ObIThb CPEJCTBOM
pEUIeHNs] HE TOJIBKO JIOKAJbHBIX 3a7a4 BOJIOCHAOXEHWS], HO W BO3MO>KHBbIM HMCTOYHUKOM
NOJIyYEHHUSI IONOJIHUTEbHBIX BOJIHBIX PECYPCOB M OIHOBPEMEHHO NMPUEMIIEMbIM T€XHUYECKUM
peuieHreM mpoOJeMbl OXPaHbl IPUPOJIbI OT 3arPSI3HEHMS.

OnpecHeHnue MpuoOpeTaeT 3aMEeTHYIO POJib HE TOJBLKO B TaKUX OE3BOJIHBIX CTpPaHaX, Kak
KygeiiT unu CaypioBckast ApaBusi, Ijie OHO 3aHsJI0 Nojo0arollee MeCTO B BOJJ0OOECeYeHU 1
BOJIOXO3SIICTBEHHOM CTPOUTENLCTBE, HO U B Takoul ctpaHe, kak CIIIA, koTtopele B cBOUX
nJjaHax Ha Oyjyllee YYUTHIBAIOT BO3MOXKHOE MECTO OMPECHEHUS] B BOJHOM OajlaHCE CTpaHbI.
B 3ToM niiaHe uHTEpecHO OYJET 3/1eCh OCTAHOBUTHLCS HA TE€XHUKO-IKOHOMUYECKOM MPOTHO3E,
BbINosiHeHHOM B CIIIA mno oueHke maciuiTaboOB MPUMEHEHUsI ONPECHEHHON BOJibl B CTPaHe, J10
2020 r. («A planning...», 1972).

Pecypcbl  peunoro croka B CIIA paabl 1645 km3/rog. K 2020r. o6wee
BOJIONOTpeOJIeHUEe, MO OlLeHKaM, fAocTurHeT 3260 km3/rom, a 3a00p cBeXeill BOAbI U3
ucToyHuKOoB — 1136 km3/ro. Kazanochk Obl, BOJHbIE pECypChbl JIOJKHBI YIOBJIETBOPUTH
noTpeOHOCTU cTpaHbl. OHAKO U3 HAJIEXKHBIX UCTOYHUKOB (C 95%-HON 00eCneYeHHOCThIO)
noctynaet Jjuiib 907 KM3/rofi, T.€. B OTJEJbHbIE TOflbl BO3MOXEH fAeuuuT BOAbLI [0
279 km3/rop.

Ins mokpeITUs oOpasyrouerocsi JeuuuMTa B MPOTrHO3€ ObUIM PACCMOTPEHBI BCE
YIOMUHABLIMECS! BBILIE CHOCOOBI TMOJYYEHUS! JOMOJHUTENBbHBIX BOJIHBIX PECYPCOB (KpoMe
TPAHCIOPTUPOBKM aficOepron), B TOM uucie U onpecHeHue. CocTaBlieHHass MaTeMaTAYECKast
MOfIeNIb Mo3BosMIa Ha DBM npocunTaTh MHOXKECTBO BapUAHTOB NMPUMEHEHUSI ONIPECHUTEIIEN,



YUUTBHIBAIOIUX Pa3JUYHbIe TEXHUYECKHE, SKOHOMUYECKUE U KOHBIOHKTYPHbIE YCJIOBUS
(pa3nuuHbI CPOK CIIy>KObl MeMOpaH, Y[CLIEBJIEHUE W yaopoxKaHue TommBa no +40%,
ypoBeHb uH(siuuu 10 10% u 1. 1.). B Ta61. 20 npefcTaBieHbl CBOJIHbIE UTOTOBbIE JAHHbIE U3
NpOrHo3a Jjisi 6a30BOro BApUaHTA,

Taonuma 20

Poasb onpecnennon Boasl B CLIIA B 0011€ei NOTPEOHOCTH NMOJTYy4YeHUs JONOJHUTETbHBIX
BOJIHBIX PeCypPCOB HA MPOTHO3UPYeMble YPOBHU

(«A planning...», 1972)

[TapameTpsbl 1980 r. | 2000r. | 2020T.

O611ast IOTPEGHOCTD B JJOMOJHUTEIHHOM YCUJICHUN BOJHBIX UCTOYHUKOB,

MJIH. M3/CyT 19,79 124 94 260,94

KM3/rof 7,18 453 94,7
B TOM uucIie onpecHeHue Bofbl,

MJIH. M3/CyT 1,25 9,67 29,32

KM3/rof 045 353 10,70
Kanuranosnoxenus,

MJIH. JOJIT. 2347 34 791 146 991

MJIH. JOJUT./KM3 3269 7680 15522
B TOM 4uCIie B ONPECHUTESIbHBIC YCTAHOBKH,

MUJIH. JJOJLI. 96 926 5498

MJIH. JOJUT./KM3 2132 2623 513,8
JloJ1si onpecHeHust BOMbI B OJTYYEHUH [IOTIOJIHUTEIbHBIX PECYPCOB,

% 63 6,7 75

B MupoBoM BoronoTpeOeHnr JOIsT OMPECHEHHON BOIbI NTOKA €11I€ OYEHb MaJla, HECMOTPSI
HA BBICOKMII TEMIT CTPOMTEJLCTBA ONPECHUTEJEN M POCT MX MomHocTen. Ho, yuuTbiBas
TEHJICHUUIO Pa3BUTHS TEXHUKU OMPECHEHMS U PACTYILYIO OCTPOTY MPOOJIEMbI OXPaHbl BOJHON
Cpenbl, HAJI0 NOJIAraTh, YTO CO BPEMEHEM JI0J11 ONPECHEHHO BO/IbI Oy/IET BO3paCTaTh.

Bopnble pecypchl  Kaxjpoit reorpacgpuueckoil 00JacTU  BMOJIHE ONpPEeSIeHHbI, |
NabHENIIe BO3pacTarollye MOTPeOHOCTU B BOJIE MOXKHO Oy/IeT yJOBJETBOPUTHL TOJIBLKO 3a
CYET OYMCTKA M TOBTOPHOIO WCIOJBb30BAHUSI CTOYHBIX BOJ] W ONPECHEHUSI MOPCKUX U
MUHEPAIN30BaHHbIX KOHTHHEHTabHbIX. BO3MOXHO, yke B camMoMm OJuKailiiem Oyayliem
METO/Ibl OYMCTKM W ONPECHEHUS BOJbl 3aMYyT BAaXKHEWIIEE MECTO B XO3SMCTBEHHOM
CTPOUTEJILCTBE MHOTMX CTPAH.

Jureparypa

A3uzoe C. KapivHckuil MarucTpaibHblil KaHan. — [ujipoTexHuka u Meauopauusi, 1970,
Ne7,c.1—13.

Aunexceesa T. U. T'eorpacduueckas cpefa u 6uonorus yejgoseka. M., 1977, c¢. 302.



Aneavyun U. 3., Kaauko B. A. OnpecHenue Bobl. M., 1968, c. 222.

Amaes A. JkoHomuka o6BogHeHMs1 nactowuil FOro-BocTounbix KapakymoB. Amixabaj,
1974, c. 104.

Amaes A. DPDHEeKTUBHOCTb KCMONB30BaHUSI BOJIbI BPEMEHHOIO MOBEPXHOCTHOIO CTOKA
nycTbiHb. Alixadap, 1978, c. 78.

ATnac mupoBoro BojiHoro 6ananca. J1., ['ugpomereousnar, 1974, c. 12.

babaes A.T'. TIpo6neMbl KOMIUIEKCHOTO OCBOeHMsI MycThiHb U uX perienue B CCCP. —
[Tpo6aembl ocBOeHUst NyCTbiHb, 1976, Ne 3—4,¢c.3—11.

babaes A. I'., @Ppeiikun 3. I'. Ilycteian CCCP Buepa, ceropusi, 3aBTpa. M., 1977, c. 351.
Bazupos b. I'. YenoBexk u xkapkuil Knumar. Axabdan, 1977, c. 64.

Baiipamos P., Cetiumkypbaros C. OnpecHeHrue BOJbI C TIOMOIILIO COJIHEYHON SHEPTUU.
Amxa6an, 1977, c. 147.

Beauuenko 0. 11., I[loaanunos JI. 5. Oxpana BogHbIX pecypcoB. M., Poccenbxo3u3nar,
1976, c. 133.

bepesun B.A.V3 onbiTa OOBOJHEHMs MACTOWL] B MNYCTBIHHBIX W MOJYMYCTBIHHBIX
paitonax. — ['mgporexHuka u menuopauusi, 1970, Ne 3, c. 87—93.

boposckuii B. M., Kopnuenxo B.A.CoBpeMeHHble acneKTbl MpoOsieMbl ApalibCKOro
Mopsi. — [IpoOaemMbl OCBOeHuUs MyCThbIHb, 1979, Ne 2, c.7—12.

bopooasuenxo H., Toacmuxun O. BogHble pecypchbl: palioHaJIbHOE WCIOJb30BaHWE U
oxpana. — Kommynuct, 1975, Ne 14, ¢. 42—52.

bopooasuenko HU.H.TIpoOGneMbl WCNOJB30BAHUSI U OXPaHbl BOJHBIX PECYPCOB B
CCCP. — T'upporexHuka u mesuopauusi, 1976, Ne 4,¢.2—12.

Bynyiee apuinbix 3emens. C6. ctareit nop pepakuueii I'. Yaiita. M., 1958, c. 338.
Buxmopos A. E. OnpecHenue coneHbix Boj B Kazaxcrane. Anma-Ara, 1967, c. 30.

Bopa kak ¢akrop pasmewienusi npousBoputTesbHbiX cui. M., COIIC mpu T'ocnnane
CCCP, 1969, c. 132.

Bonnoe xo3siictBo Kazaxcrana. Ammma-Ara, 1971, c. 192.
Bopsble pecypcebl u Bogubiii 6ananc Coserckoro Coro3a. JI., 1967, c. 199.
Bopsble pecypcbl 1 BOJOXO03SIICTBEHHbIE MPOOJeMbl cTpad A3uu. M., 1967, c. 172.

Boponosa O.M.YBenuueHue CTOMMOCTM OYKMCTKM CTOYHBIX BOJI U TEXHUKO-
3KOHOMUYECKHUE ACTEeKThI 3TON MpodeMbl. — BopHble pecypcesbl, 1976, Ne 1, ¢. 139—145.



Boponaes I'. B. EnuHasi BOJOXO34MICTBEHHAss CHUCTEMa CTpaHbl. — BojHble pecypchl,
1976, Ne 6, c. 99—109.

Boponaeé I'. B.I'mpponorndyeckue ¥ TEXHAYECKHE ACNEKTbl TEPPUTOPUATBHOTO
nepepacnpeyesienuss BogHbix pecypcoB B CCCP. — IIpoGseMbl OCBOEHUsI MyCTbIHb, 1979,
Ne 3, c. 30.

l'acanos I1. M. OnpecHeHre MUHEPAIM30BAHHBIX BOJ| B CEJILCKOM XO03sIicTBE. AnMa-ATa,
1976, c. 167.

leanep C.H).Ponb omnpecHeHuss B  BOJOXO3SMCTBEHHOM OajlaHCe 3aCyUIMBBIX
teppurtopuii. U3s. AH CCCP, cep. reorp., 1964, Ne 1, c. 24—35.

[eavobles A. Co3aHie M UCTIbITAHUE MAJION  BETPOONPECHUTENILHON YCTAHOBKU. —
[Tpo6aembl ocBoeHust MyCThiHb, 1972, Ne 2, c. 30.

lepapou U. A. TeXHUKO-3KOHOMUYECKHE COOOpaKeHUsi MO MepedpocKe 4YacTh CTOKa
cubupckux Boj B pecnyommku CpenHeit A3um u MasnoBojiHble paiionbl Kazaxctana. — B cO.:
«BausiHue Mexx0acceifHOBOro MepepacnpesiesieHrsi peYHOro CTOKAa Ha NPUPOJHbIE YCIOBUS
eBponerickoit Tepputopun u Cpeaunnoro peruoHa CCCP». M., 1975a, ¢. 17—30. PoranpuHr.

I'epapou H. A. Enqunasi TocymapCcTBeHHasl CUCTEMa PeryJMpOBaHUSI M MeXKOacCEHHOBOTO
nepepacrpejiesieHust BOJHbIX pecypcoB. — ['maporexHuka u meavopauusi, 19756, Ne 7, ¢. 22—
28.

['upporeosiorust U rUAPOJOTUS APUHOM 30HBI 3eMHOTO 1apa. M., 1956, 1. 1, c. 372; 1959,
T.2,c.432.

I'upporeonorust CCCP, . XXXVIII. Typkmenckas CCP. M., 1972, c. 665.
l'uavzenobax P. 3emns xxaxmer. 6000 net 60pbobI 32 Bomy. M., 1964, c. 358.
TI'opckuit H. H. Boga — uypo npupopbl. M., 1962, c. 224.

I'pebeniox B./l. Inextpognamms. Kues, 1976, c. 160.

Haun H. A., 3sepesa JI. C. KyseiiT. M., 1968, c. 48.

I vimuepckuii 0. M. MemOpaHHble TNpoLecchl pasfjeieHust Xujakux cmeceil. M., 1975,
c.232.

Ibixno A. 10. icnonb3oBaHre MOPCKOKM BOJIbI HAa TEIUIOBBIX 3JIEKTpOCcTaHuusix. M., 1974,
c.272.

Eeopos A.H.u oOp.3ambikatone oueHku BopHbIXx pecypcoB CCCP. — Bopnble
pecypebl, 1973, Ne 5, ¢c. 198 —204.

Epwos A. A., Ymapos I'. 5. Conmneunas anepretuka. M., 1974, c. 64.

Kyxos A.HU., Moneatim HU.JI., Poosusrep HM.J]. MeTopbl OYNCTKY MPOU3BOJCTBEHHBIX
CTOYHBIX Boa. M., 1977, c. 204.



3atiyes /1. B. OnpecHenue Bosibl. M., 1948, c. 112.

3onn U. C. OpouieHue apujiHbix 3emenb mupa. — [IpoOaeMbl OCBOeHUsl MyCThbIHb, 1976,
Ne2,c.13—17.

3onn U. C. Texnonorusi u npodJjeMa onycTblHMBaHUsA. — [IpoGremMbl OCBOEHUS MyCThIHb,
1978, Ne 3, c. 55—64.

3onn  HU.C.MexnyHapogHOe COTPYJHUYECTBO B OOJACTM OCBOCHMUSI  ApUJHBIX
TeppuTOpUil 1 60pb0Oa ¢ onycThiHUBaHUEM. — [IpoOneMbl OCBOEHUS! MyCThbIHb, 1978, Ne 4, c.
86—93.

UHenesa T.H.Mekcuka. BogHoe XO035IACTBO M 3KOHOMUYECKoe pa3putue. M., 1973,
c. 13—117.

HNonooO6meHHble MeMOpaHbl B aekTpoauanuse. — C6. ctareit nop pen. K. M. Canpanze.
M., 1970, c. 287.

Hcnonb3oBanue Bojbl B HApOAHOM xo03siiicTBe. M., 1973, c. 104.
Hcnonb3oBaHre MUHEpAIM30BaHHBIX BOJ 7151 opolenus. M., 1973, c. 250.

Kaepamanos 0. b. BoonpoBogHo-KaHann3agquoHHoe xo3sicTBo TypkmeHckoin CCP. —
TypkmeHHUMHTU IN'ocninana TCCP Auixa6ap, 1978, c. 66.

Kapakymckuii KaHan M U3MEHEHUE MPUPOJHON cpefbl B 30He ero BiausHUS. M., 1978,
c.231.

Kapes B. b., Ulavik B. H. DKOHOMUKA KCTIOIb30BAHUSI BOJHBIX PECYPCOB B OPOILIAEMOM
3emaenemmu. M., 1979, c. 159;

Keanep P. Bojbl 1 BOjiHbIN OaniaHC cyluu (mepeBojy ¢ Hem.). M., 1965, c. 435.

Koeoa B.A., Kynun B.H.KoHTponupyemasi cpefpa — Jjisi OCBO€HMS MyCTbiHb, 1970,
Ne 8, c. 88—93.

Kosoa B. A.TlouBeHHblil MOKPOB Kak KommoHeHT Ouocdepbl. — Bectnuk AH CCCP,
1973, Ne 9, c. 16—26.

Konaooun M. B.Vicnonb3oBaHue BETPOBOM M COJHEUHOW SHEPrUM HA MYCTHIHHBIX
nacTOMILAX JIJIsl MOIbeMa U ONMPECHEHUs] TPYHTOBBIX BOA. — B c¢6.: Ilosne3Hbie mckomaemsbie,
3HEPreTUYECKUE PECYPChl MYCThIHL U UX UCMOJb30BaHue. Alixaban, 1963, c. 112—125.

Konaooun M. B.CpaBHeHHE CTOMMOCTH OMNPECHEHMSI COJICHOM BOjIbl Ha MecTe CO
CTOMMOCTBIO TEpeflauyu MPEeCHON BOMbl KaHalamMu M TpyOonpoBopamu.— BopgocHaOxeHue u
caHuTapHas TexHuka, 1973, Ne 7, c. 4—8.

Konaooun M. B. Onpecnenue Bojibl B mycThiHIX CCCP. — [Ipo6sieMbl 0cBOeHMSI MyCThIHb,
1976, Ne 3—4,c. 118—126.

Koaooun M. B. OnipecHeHne Bojibl 3aMopakuBaHueM. Amxaoay, 1977, c. 244.



Konaooun M. B.Vcnonb3oBaHue M oxpaHa BojHbIX pecypcoB CpepgHeir Aszuu. —
[Tpo6Gaembl ocBoeHust NyCTbiHb, 1978, Ne 4, c. 41 —46.

Koaooun M. B. u 0p. CoBpeMeHHbIE METO/IbI ONTpecHeHust Bosibl. Atmixabay, 1967, c. 181.
Koaooun M. B., Cetiumkypbanos C. OnpecHeHue cojieHbIX Boji. Amxabay, 1973, c. 123.
Koavbiues b. C. Atom yTonsiet xaxay. M., 1970, c. 112.

Kopakun 10. H., Jloeunoe A. A. ATOMHasi 3Heprusi U ONpecHEHUe COJieHbIX Bof, 1966,
T. 20, c. 232—242.

Kyavcxuii JI. A. n Op. HoBble MmeToiwl onpecHenns Bosibl. Kues, 1974, ¢. 190.
Kynun B. H. MecTHbI€ BOJIbI TyCTBIHU W BOITPOCHI MX MCNOJb30Banus. M., 1959, c. 283.

Kynun B.H., Jlewjunckuii I'. T. BpeMeHHbII NMOBEPXHOCTHBIA CTOK W MCKYCCTBEHHOE
(pbopmrpoBanue rpyHTOBBIX BOJ B ycThiHE. M., 1960, c. 160,

Jletizeposuu E.E.IKoOHOMUKO-Teorpaduueckre NnpoOJieMbl OCBOEHMS MYyCTbIHb (HA
npumMepe 3anajHoit Typkmenun). M., 1968, c. 158.

Jewunckuii I'. T., Kupcma 5. T. Bognble pecypcbl nycTbiHb TypkMenun. — C6. pabor
Al11xa0ajickoy TUJJpOMEeTE0POJIOrnYeCKOi o0cepBaTOpuu, BbIN. 5. Amixadaj, 1967, c. 5—18.

Jlewunckuii I'. T. Pecypcbl BpEMEHHOI'O TOBEPXHOCTHOI'O CTOKA MyCThIHb CpefHenn A3un
n 3ananHoro Kazaxcrana. Amxa6an, 1974, c. 187.

JIMH3bI TpecHbIX BOJ MyCTHIHU. METOAbI WCCIEOBaHUsI, OIEHKA PECypcoB W
akcmtyaTtanuu. M., 1963, c. 380.

Jlumeunenxo B. C.HapogoHaceneHue, oOWECTBO M oONycTbiHMBaHuUE. — [Ipobiyiembl
OCBOEHUS MyCThIHb, 1978, Ne 3, c. 64—73.

JIveosuu M. M. 3amyra Bopt OT 3arpsizHenust. J1., 1977, c. 167.

JIveosuu M. H.MupoBble BOJHbIE pecypcbl M uX Oyayuiee. — ['WApoTeXHUKA U
mMesmopauusi, 1971, Ne 6, c. 92— 104.

JIveosuu M. M. MupoBble BOJHbIE pecypchbl U ux oyayiee. M., 1974, c. 448.

JIveosuu M. H.T'eorpauyeckre acnekTbl TEPPUTOPUAIBLHOTO MepepacnpeesieHus
BosiHbIX pecypcoB. M3eectuss AH CCCP, cep. reorp., 1977, Ne 2, c. 22—37.

Maaunosckuii M. 1. OnbITHO-NPOMBILICHHAS OMPECHUTENbHAS CTAHUUSI B TOCEIIKE
Hogo-HukosaeBke 3anopokckoil ob0nactu. Martepuanbl cemuHapa «ONpecHEHUE COJIEHbIX
BOJ] ¥ ICTIOJIb30BaHNE X B BofocHaOenun». M., MJIIHTII, 1972, c. 117—121.

Maanwvyes E . /]. OnipecHeHre coJieHbIX Boji. MeTojl IUCTUIIISILMK C UCTIOJIb30BAaHUEM Terlia
siIEpHBIX peakTopoB. M., ATomu3znar, 1965, c. 92.



Meiiac I1. PacnipenienieHre Ha 3€MHOM LIApe apUHbIX W MOJyapUIHbIX TOMOKJIMMATOB. —
B kH.: ['upporeoniorust 1 rupoJIorusi apuHon 30HbI 3eMHoro mapa. M., MUWJI, 1955, c. 337 —
351.

Memuopauus 3emesib CCCP. ITopa pen. B. I'. Iltensi. M., 1975, ¢. 272.

MeMGpaHHasi TEXHOJIOTUSI — HOBOE HAINpaBJieHHE B HayKe M TeXHMKe. Te3WChl MOKIa 0B
Bropoii BececoroszHoii kongepenuuu, Bnaqgumup, 12— 14/1V 1977. Bnagumup, 1977, ¢. 500.

MupoBoii BojiHbI 6ajlaHC U BOfiHBIE pecypchl 3emiu. JI., 1974, c. 638.
Mypanos A. I1. Pexu EBdpart u Turp. JI., 1959, c. 140.

Haszapoe B. C. JIbpl anTapkTuueckux Boj. M., 1962, c. 82.
Hapopnoe xo3siicteo CCCP B 1975 r. M., 1976, c. 846.

Hapopnoe xo3siicteo CCCP 3a 60 net. M., 1977, c. 710.

Hapoponacenenne crtpan mupa. CnpaBounuk. Ilog pen. B. 1. ¥Ypnanuca. M., 1974,
c.479;

Hecmeposa I'. C.BO0O3MOXHOCTb WCMOJB30BAaHUSI COJIEHBIX BOJ JJIsl  OpPOLICHUS
CEeJIbCKOXO3SIUCTBEHHBIX KYJbTYp (aHanmuTuueckuit o63op). M., BHUNUTOUcenbxo3 MCX
CCCP, 1972, c. 99.

Huxumun M. P., Axmemvesa H.II., Canun M. B.Pecypcbl COJOHOBATbIX U COJIEHbIX
non3eMHabIxX Bog CCCP. M., 1978, c. 142.

Hopmbl aMOpPTU3alIMOHHBIX OTYMCJEHUI MO OCHOBHBIM (POHJIaM HApOJIHOTO XO3SIMCTBA
CCCP wu nmnojoxkeHwe O TMOpsAKEe TUIAHUPOBAHMSI, HAYUCJEHUS W  UCMOJIb30BaHUS
aMOPTHU3ALMOHHBIX OTYMCJICHUI B HAPOHOM Xx03siiicTBe. M., 1974, c. 144.

OG6paboTka BOjibl 0OpaTHLIM OCMOCOM U yJbTpaduibTpanuein. M., 1978, c. 121.

OnpecHenue u obecconuBanue Bofbl. Matepuanbl cemunapa. M., MIIHTII, 1976, c. 183.
Poranpunr.

OnpecHenue conenbix Bof. [lep. ¢ anra. nopg pea. O. . MaptbiHoBoii. M., 1963, c. 344.

Opomenue u ocyuienue B ctpaHax mupa. Ilog pen. E. E. AnekceeBckoro. M., 1974,
c.527.

Oysn O. C. Oxpana npupojHbix pecypcos. [lep. c anrn. M., 1977, c. 416.
Ilempoe M. I1. ITycTeiu 3emHoro wapa. JI., 1973, c. 435.

IIpoxoghves B. [1. Oco6eHHOCTH onpeeieHUs] 9KOHOMUYECKON 3(h(PEeKTUBHOCTU OUYUCTKU
NPOMBIIIJIEHHBIX CTOYHBIX BOfi. — BojHble pecypesl, 1977, Ne 4, ¢. 147—157.

Pazon M. Topopa oynyuiero. [IIep. ¢ dp.] M., 1969, c. 295.



Paxumbaes ®@. M., Hopazumos I'. A. icnonb30BaHWe APEHAXKHBIX U TPYHTOBBIX BOJ IS
opotuenusi. M., 1978, c. 200.

Pekomenpaiyst HayuyHo# KoH(pepeHuuu mno «IIpoGreme nepeOpoOCKM YacTH CTOKa
cubupckux pek B CpenHioro Asuto u Kazaxcran B cBere pewmeHnii XXV cwesga KIICC»,
Tamxkent, 27/IV 1978. Tamkent, PAH, 1978, c. 11.

Canun M.B., Huxkumun M. P.HekoTopble acnekTbl NpoOJeMbl HWCKYCCTBEHHOIO
OMPEeCHEeHUs MPUPOHBIX BOJI MOBBILIEHHOW MUHepanu3auuu. — BojHbie pecypebl, 1973, Ne 4,
c. 14—36.

Canapos b. Mexb6acceitHoBasi nepedpocka Bojibl ¢ oMol KapakyMckoro kaHasia uM.
B. W. Jlenuna. Auixa6ap, Typkmen. HUMHTH I'ocninana TCCP, 1978, c. 57.

Coopnuk TapugoB 3a noJb3oBaHue BoponpooaoM B Typkmenckoit CCP (IlpeiickypaHT
K-01-14). Amxa6an, ['ockomureT ies CM TCCP, 1977.

Ceiiumkxypoarnos C., Paxmanose M., Akumoe M. ConHeuHble 3JIEKTPUYECKUE CTaHIHA W
onpecHeHue coJieHbIX Bofl. Aumxa6an, Typkmen. HUMHTU I'ocntana TCCP, 1978, c. 42.

Caecapenko B. H.CoBpeMeHHble METO/bl ONMPECHEHUSI MOPCKMX U COJIeHbIX BOA. M.,
1973, c. 248.

Coboaes  E.A.u 0p. 10-koprycHast OTIBITHO-TIPOMBIIIITICHHAS OTIPECHUTEbLHAS
ycTaHOBKa. — BojiocHa0XeHue u caHuTapHas TexHuka, 1973, Ne 7, c. 30—32.

Coaosves I'. M. Tlpob6aema onpecHenusi cosienbix Boj, B CCCP. — BopocHaOkeHue u
caHuTapHas TexHuka, 1967, Ne 12, ¢. 13—17.

CCCP. AqMUHHACTPATUBHO-TEPPUTOPUAILHOE JIEJIEHUE COKO3HbIX pecnyOauk Ha 1/1 1977.
M., ITpezupuym BepxosHoro Cosera CCCP, 1977, c. 710.

Cmenanos U. H., Yembapucos 3. M. BausiHue oOpolleHUss Ha MUHEPATU3alUI0 PEUHBIX
Bon. M., 1978, c. 120.

Cmepman JI.C., Moxwapose H.A., @'vbenxo B.B.AHanmm3 TemIoOBON 3KOHOMUYHOCTH
ATOMHBIX 9HEPreTUYECKMX YCTAaHOBOK C ONPECHUTENSIMA MOPOKOW BOJIbI  BBICOKOM
npOU3BOAUTEILHOCTU, 1968, Ne 10, c. 41 —44.

TunoBasi MeToiMKa oOMNpefesicHNs SKOHOMUYECKOW 3(peKTUBHOCTA KaNUTAIbHBIX
BioXeHnii. M., 1969, c. 15.

Toxmanyes H. K., Yepnosybos B. b., Ezopos A. 1. ONbITHO-NIPOMBIIIIEHHAsT YCTAaHOBKA
MIHOBEHHOI'O BCKUNaHusi. — BojiocHaOKeHne U caHuTapHasi TexHuka, 1973, Ne 7, c. 27—29.

Toaba M. OnycTbiHMBaHue — oOleyesioBevyeckas npodnema. — [Ipobaembl ocBoeHuUs
nyCTbiHb, 1978, Ne 3, c. 7—17.

Yaiim I'. Bogable pecypcbl CHIA. ITpo6nembl ucnosib3oBanus (NepeBoji ¢ aHria.). M.,
1973, c. 189.



YxpynHeHHbIe (POPMbI pacxojia BOfibl M KOJIMYECTBO CTOYHBIX BOJ] HA EJMHUILY MPOTYKIIN
Pa3IMYHbIX OTpacJiein mpombliuieHHoctu M., 1973, ¢. 367.

YcmanxonxkaeB b., Ky3pmun M. M. bonbmon ®epranckuii kaHan. — ['uiporexHuka u
Mesmopauusi, 1969, Ne 12, ¢. 12—20.

dusuko-reorpacpuyeckmii arnac mupa. M., AH CCCPu I'YTK ITK CCCP, 1964, c. 49 +
25 JIMCTOB KaprT.

Drwpon P. IIpobaema Bojibl Ha 3eMHOM IHape. J1., 1966, c. 256.
Xepcm I'. Hun. O0uiee onucaHue peku U UCNoJib3oBaHue ee Boj. M., 1954, c. 327.

Yubunres A.A.OCOOEHHOCTM PEKyJIbLTUBAIMKA ¥ (PUTOMEIMOpAldd TOJIOCHI OTBOJA
kaHana ToOonbCK — AMyjapbsd B NOJYNYCTblHE M MmycTbiHe. — [IpoOnembl OcCBOeHUs
nycThiHb, 1979, Ne 3, c. 30.

Yypun A.HU., Kaauxko B.A.CoBMellleHMe KPYNHbIX AaTOMHbBIX 3JIEKTPOCTAHLUUN C
OMPECHUTEJILHBIMU yCTaHOBKaMu, 1968, 1. 25, BbIn. 5, ¢. 394 —402.

Yypun A. U., Kaauko B. A. CoBpeMEeHHOE COCTOSIHUE MPOOJIeMbl OMPECHEHUS! BOJIbl. —
Bectouk AH CCCP, 1965, Ne 6, c. 34—47.

Hluxaomanos M. A. OpouieHre u peyHon cTok. — BopHble pecypebl, 1976, Ne 5, ¢. 14—
25.

Hluavnukos B. U. Aiicoepru B AntapkTuke. MHdopm. 6roi1. COB. aHTApKTUYECKOW IKCIT.,
1960, Ne 2, ¢. 30.

Mluwnannuxos JI. A., HLlocmax ®@.T., Epeowun E.E.ATorn akciilyaTauuu ONBITHO-
MPOMBIIIJIEHHON ONMPECHUTENILHOW 3JIEKTPOIMAIIN3HOM cTaHmu «MouHTbl». — BectHuk AH
Ka3CCP, 1972, Ne 2, c. 44—50.

llyavy B.JI. Pexu Cpepgneit Azuu. JI., 1965, c. 691.

Ulyavy B.JI. Pexu Adranuctana. Tpyasl Cpegneas. HUI'MU, Bein. 42 (57). M., 1968,
c.172.

Onepretuka mupa. [oknaasl [IX MUAPIK. [Ietpoiit, 1974. M., 1976, c. 183.

A planning model to project the potential for desalting in the United States. «Research
and development progress report», N 784. US, Office of Saline Water. Washington, 1972.

131 pp.

Abdul-Fattah A.F., Husseiny A.A., Sabri Z. A. Desalting in Saudi Arabia — demand,
production, management, associated power generation and future plans. — Desalination,
1978,v.25,N 1.p. 9—44.

Adar J. Coupling of standard condensing nuclear power stations to horizontal aluminium
tubes multieffect distillation plants. — Desalination, 1977, v.20,N 1—8, p. 143 —154.



Ahmad Adsani M. S. The progress of desalting technology in Kuwait. — Proceedings of
the First World Congress on Water Resources. Chicago, 24 —28/IX — 1973, v. 11, p. 275—
308.

Barak Z., Barnes W. L. The design, construction, testing and operation of a large scale
prototype desalting plant in Israel. «Desalination», 1977, v.20,N 1—3,p. 163—172.

Beushausen J., Klose W., Selfert W. Wirtschaftliche und technische Probleme der
Meerwasserentsalzung. Teil 3, Herstellungskosten des entsalzten Wasser. «Meertechnik»,
1971,Bd2,N 4,p. 165—171.

Blesing N.V., Walker W. M. Developments in research for the treatment of saline and
brackish waters. k<AMDEL Bull.», 1972, N 13, p. 1 —26.

Bolto B. A. Sirotherm desalination. Ion exchange with a twist. «Chemical Technology»,
1975, v. 5, May, p. 303—307.

Burt J. C. Iceberg water for California? «Science Digest», 1956, v.39,p. 1 —4.

Channabasappa K. C. Status of reverse osmosis desalination technology. «Desalination»,
1975,v.17,N 1,p.31—67.

Channabasappa K.C.A comparison of seawater desalination processes and their
economics «Desalination», 1976, v. 19, N 1—3, p. 535—554.

Clark C. F.Economic analysis of the membrane water desalting processes. «Research
and Development Progress Reports, N 638. US, Dept. of the Interior, OSW. Washington,
1970. 88 pp.

Colorado River International salinity control project. Special Report, IX 1973. US,
Office of Saline Water. Washington, 1973. 142 pp.

Desalting irrigation field drainage water by reverse osmosis, Firebaugh, California.
University of California, Desalination Report, N 54. Los Angeles, 1973. 167 pp.

Desalting plants inventory report. Number 5. US, Dept. of the Interior, Office of Water
Research and Technology. Washington, 1975. 80 pp.; 1977, 114 pp.

Desertification map of the world (1:25000000). United Nations Conference on
Desertification, Nairobi, 1977. A/Conf. 74/2, Nairobi, published by UNEP, 1977.

Drake F. A. Desalting in Hong Kong — the first phase. «Desalination», 1976, v. 18, N 1,
p. 1—14.

Edalat M., EntessariJ., Hamidi H. The Bushehr 200000 m3/D desalination plant.
«Desalination», 1978, v.26,N 2, p. 127—140.

El-Sayed Y. M. et al. Desalting saline ground water for agriculture. «Desalination», 1976,
v.19,N1—-3,p. 175—188.

Engineering and Economic Evaluation Study of Reverse Osmosis. «Research and
Development progress report», N 509, US, OSW, Washington, 1969. 506 pp.



Faisal M. A. Water supply and weather modifications through the use of transported
icebergs from the Antarctic. «Desalination», 1977,v.20,N 1—3,p. 415—423.

Hares H.E. Aswed M.Desalination in the development of Libya. Problems of
implementation and impact on environment. «Desalination», 1977, v.20, N 1—3, p. 249—
256.

Hedayat S.E. et al.Design of a small single-purpose nuclear desalination plant
compatible with the local resources in the Middle East. «Desalination», 1977, v.20, N 1—3,
p. 257 —266.

Hirshman J. R. Solar distillation in Chile. «Desalination», 1975, v. 17, N 1, p. 17—30.

Hodges C. N., Kassander A. R. Extending use of available supply — a system approach
to Power, Water and Food production. — In: «Water production using nuclear energy»,
Tucson, The University of Arizona Press, 1966, p. 227 —233.

Hunter J. A. United States—Mexico—IAEA study of large nuclear-power and water-
desalination plants for South-West United States of America and Northern Mexico. — In:
«Nuclear Desalination», Amsterdam, Elsevier Publ. Co., 1968, p. 189 —224.

Irrigation in Israel. «Irrinews». Newsletter of the International Irrigation Information
Center, N 13, October 1978.

Ishizaka S. Development of a 100000 m3/day desalting plant. «<CEER. Chem. Econ. and
Eng.Rev.», 1975,7,N 9, p. 14—21.

Johnson W. E. State-of-the-art of freezing processes, their potential and future.
«Desalination», 1976, v. 19, N 1—3, p. 349—358.

Kelly R. P.North American Water and Power Alliance. In: «Water production using
nuclear energy.». Tucson, The University of Arizona Press, 1966, p. 29—37.

Kurtz D. L., Huntsinger R. C., Hatch J. Computerized procedure for estimating cost of
desalting systems. «J. Amer. Water Works Assoc.», 1972, 64,N 11, p. 741—745.

Le dessalement de I’eau dans pays en voie de développement, v. 1—3, Nations Unies,
ST/ECA/82: New York, 1965. 706 pp.

Lloyd A.I. An integral design for desalination plant using the secondary refrigerant
freeze process. «Desalination», 1977, v. 21, N 2; p. 137—146.

Maletic J.T., Sacks M.S., Krans E.S.Desalting saline irrigation water supplies for
agriculture. — In: «Nuclear Desalination», Amsterdam, Elsevier Publ. Co., 1968, p. 207 —
224,

Mears P. Membrane separation processes. Elsevier Publ. Co. Amsterdam — Oxford —
New York, 1976. 600 pp.



Mills H.J.Bolsa Island Nuclear Power and Desalting Project facilities (Cost and
Description) and Cost of desalted Water. — «Research and Development Progress Reports,
N 570. US., Office of Saline Water. Washington, 1970.

More Water for Arid Lands. Promising Technologies and Research Opportunities.
National Academy of Sciences. Washington, 1974. 153 pp.

Nuclear Energy for Water Desalination. Technical reports series N 51, International
Atomic Energy Agency. Vienna, 1966. 133 pp.

Parsi E. J. Large electrodialysis stack development. «Desalination», 1976, v. 19, N 1—3,
p. 139—151.

Pinto A. C. D., Santori M. Desalination activities in Italy. «Desalination», 1977, v. 20,
N1—3,p.105—117.

Proceedings of the 5th International Symposium on Fresh Water from the Sea. Alghero
16—20/V — 1976, v. 1—3, Athens, 1976.

Pugh O., Tanner M. C. Seawater desalination process cost comparison 1973. «Atom»,
1973, N 204, p. 223 —232.

Saline water conversion report for 1965. US., Dept. of the Interior, OSW. Washington,
1966. 308 pp.

Saline water conversion Summary Report for 1972—1973. US., Dept. of the Interior,
OSW. Washington, 1973. 77 pp.

Schroeder P.J., Chan A.S.and Khan A.R.Freezing processes — the standard of the
future. «Desalination», 1977, v.21,N 2, p. 125—136.

Sharples P. M., Bolto B. A. Desalting in Australia: the development of a new process for
brackish water. «Desalination», 1977, v. 20, N 1—3, p. 391 —401.

Spiegler R. S. Principles of Desalination. Academic Press. New York — London, 1966.
566 pp.

Sporn F.Fresh Water from Saline Waters. The Political, Social, Engineering and
Economic Aspects of Desalination. Pergamon Press. Oxford, 1966. 35 pp.

Stamm G. G., Bessler M. B. Future role of desalting for water quality improvement —
Colorado river basin. «Desalination», 1977,v.20,N 1—3,p. 1 —18.

Strobel J. J. Office of Saline Water cooperative studies. «Journal of Amer. Water Works
Assoc.», 1971,v.63,N 5, p. 258 —263.

Taylor 1. G., Haugseth L. A. Yuma desalting plant design. «Desalination», 1976, v. 19,
N 1—3,p.505—523.

Thomas D. G.Engineering development of hyperfiltration with dynamic membranes.
Part IV. Economic analysis. «Desalination», 1974, v. 15, N 3, p. 343—349.



Toyama S. Progress of multistage flash evaporation process in Japan. «Desalination»,
1977,v.20,N 1—3; p. 343 —352.

Vaillant J. R. Les problemes du dessalement de 1’eau de mer et des eaux saumatres.
Collection du B. C. E. O. M. «Editions Eyrolles». Paris, 1970. 343 pp.




