LIEB XPAHEHUsI CTOKOB B MEPBOH JIaryHE U BO3HUKHET HEOOXOJIUMOCTh €€ OIOPOKHE-
Huda. Te xe HTII-17-99 npennuceiBaroT, 4TO Ha OJHO IOJE XKUXKA U3 JATYH MOXKET
BBIBO3UTHCS HE yalle, yeM | pa3 B 4 roga, MHaye BO3HUKAET PUCK 3aCOJICHUS [TOYBBI
COEIMHEHUSIMU a30Ta. Kpome TOro, BeUIMTAsE Ha IMOJIS JKUXKa, BO M30€kKaHUE 3apaxe-
HUS BO3/AyXa, HE MO3JHEE 4YeM uepe3 2 yaca JokHa ObITh 00paboTaHa JUCKOBBIM
KyJabTUBAaTOpOM. [l onopoxHEeHUs: oAHOM JaryHsl 11 ky0. M muctepHoi notpely-
ercs 1091 peiic u 409 paGounx aHEH, eciu paboTaTh OJJHOBPEMEHHO YETHIPhMS ITHC-
TEpHAMH, TO OTpedyeTca He MeHee 3,5 MecseB. 3aloJHeHHE OJIHOM JIaryHbl CTOKa-
MU MPOUCXOJUT 3a 3 Mecsla, 3aTpaThl TOJBKO HA BBIBO3KY MEPEepaOOTAHHBIX CTOKOB
U3 JIaTyH Ha MOJISl U 3apbIBAHHUE MX B 3€MJIIO COCTaBST OKOJIO 1 MIJIH. py0. €XEeroiHo.
Crout 100aBUThH, YTO B JIIOOOM cilyyae BJaJAEibIly NMPEANPUATHS AJI COOTBETCTBUS
yKa3aHHBIM HOPMaM HEO0OXO0JMMO MOCTPOUTh OETOHHBIE pe3epByaphl, COAEpkKaTh Ha
OanmaHce MOIIHBIA IITAT TPY30BOW TEXHUKM W paboumx (OO MpUBIEKATh TPaHC-
nopTHeie Komnanuu). Kpome toro, miomaau, HeoOXouMbIe AJisi OETOHHBIX pe3ep-
ByapOB-JIaryH, ()aKTUYECKH BBIBOJSTCS U3 CEIbCKOXO3SIICTBEHHOTO 00paIieHusl.

XopowmuM cnocoooM yTUIIM3ALUK O0TXO0A0B NTULe()aOpUK SBISETCA UCIOJIb30-
BaHHE OMOra30BbIX YCTAaHOBOK, B KOTOPBIX, IOMUMO YTHJIM3aLKUKU HABO3a, IPOUCXO-
JUT BBIPA0OTKA 3KOJIOTMUECKH 4ucTOro ouorasa. K Tomy ke mpouecchl OpokeHus! B
METAaHTEHKAX MPOUCXOAAT HaMHOTO ObicTpee: oT 7 A0 30 CyTOK, B 3aBUCUMOCTH OT
OKpY>Karolel TEeMIIEpaTyphbl. DTO MPUBOJUT K T'OJOBOMY HEPABHOMEPHOMY MPOU3-
BOJICTBY Omoraza. MUHUMYM OpuxoauTcs Ha 3uMHMM mepuon. Ha IOxuom VYpane
CpeIHssl CKOPOCTh BEeTpa HauOOJbIlIasi HIMEHHO B 3UMHHME Mecslbl. B aTOM ciyuae
11es1ec000pa3Ho ObLIO0 Obl COEAMHMUTDH J1BAa ITHX BHJA HHEpreTHUYecKux pecypcea. Ilpu
YMEHBILIEHUU CKOPOCTU BETpa J0 YPOBHs, KOIJla SHEPTUs NepecTaeT BhIpabaThiBaTh-
Csl, WJIM YPOBEHb YHEPTUHU HE COOTBETCTBYET TPEOOBAHUSIM MOTPEOUTENSI, K CETH MOJ-
KJIIOYAeTCsl IU3eb-reHepaTop, padboraroniuii Ha Ouorase. Takum oOpa3om, MoTpeou-
TENb, B HAIllEM cly4yae 3TO nrTuiedadprka, MOCTOSHHO CHAOXKAETCs ANIEKTPUIECKON
sHeprueit. Kpome Toro, B JeTHUN mepHoO — MEPHUOJ CETBCKOXO3SIMCTBEHHBIX paboT,
CTaHIUS TPOU3BOAUT YAOOPEHUS, UCIOIb3YEMbIE B IPOU3BO/ICTBE.

MNEPCHEKTUBBLI BOCCTAHOBJIEHUS 3IOPATKYJIBCKOM I'C

T'opoynosa A.A., [Imawxuna-I'upuna O.C.
Yenabunckasn 20cyoapcmeeHHas a2pOUHICEHEePHAs aKA0eMUs.
E-mail: sushkal80390@mail.ru

B Poccun, kak u B Apyrux cTpaHax, TMAPOIHEPreTUKa OCHOBBIBAETCS HA J10C-
TATOYHO OOraToM OMBITE UCCIIEIOBAHUS U UCIIOJIb30BAHUS IHEPTUU KPYMHHBIX pek. K
COXKQJICHUIO, B CTOPOHE OCTAlOTCSl Majible peKku, KoTopble B 50-¢ ronbl mocie Mnoj-
KJIFOUEHUSI CEJIbCKOXO3SMCTBEHHBIX PAllOHOB K TOCYJAPCTBEHHBIM 3HEPrOCHCTEMaM
OBLITM OTHECEHBI K HemepcnekTuBHbIM. B cepenune 20-x rogoB XX Beka BbIpaOaThI-
BaeMas Ha Manbix ['DC anexkTposHeprus nokpeiBaia okojo 40 % MupoBoit moTped-
Hoctu B Heil. B CCCP B Hauane 50-X roioB HaCUUTHIBAIOCH OK0JIO 7 Thic. MI'OC
CyMMapHOU MOIIHOCTBIO 332 ThIc. KBT. 3aTeéM B pa3BUTUM MalOW TMAPOIHEPreTUKU
HACTYNWJI JUIMTENbHBIN (10 cepeauHbl 70-X roJI0B) cHa.
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OpnHako OMBIT psifa 3apyOSKHBIX CTPaH TMOKA3bIBAET, YTO MAaJIbIe THAPOAJICK-
TPOCTAHIINH, SKCIUTYaTUPYIOIINE CTOK CPEIHUX M MAIIBIX PEK, CTAIIN OMSTh 00BEKTOM
BCEOOIIEro BHUMAaHMS, BKIIFOYasi U Pa3BUTHIC CTPAHBI.

OcBoeHue NoTeHIMalla MajJol SHEPreTUKH, Kak IMOKa3al 3apyOeKHbIH OIbIT,
0OBIYHO HAYMHAETCS C PEKOTHOCIIMPOBKH M BOCCTAHOBJICHUS paHEe 3aKOHCEPBUPO-
BaHHBIX MI'DC. Tak, B CIIIA nameuaercd BocctaHOBUTE 2150 13 3000 BeIBEIEHHBIX
u3 skcryaranuu MI'OC, B Hseinapuun — 3700, BoccranaBnuBarores MI'OC B I'ep-
Manuu, Opanuuu m apyrux crpaHax. OJHOBPEMEHHO BEHETCS TEXHHUUYECKOE mepe-
BOOPYKEHHUE U PEKOHCTPYKUUS IEUCTBYIOLIUX.

[TepBble THIPOYCTAHOBKM HAILIETO PErMOHA Pa3MEMIAINCh HA BOCTOYHOM CKJIO-
He Ypanbsckoro xpedra B 6acceitae pex Mcetu, Hepwsl 1 Tarwmma, ucnonb3ys 1iomagn
BOoJ10cOOpOB, He mpeBbimarone 100-200 kM”. Bcero Ha npoTsbkeHun 18 Beka Ha
VYpane noctpoeHo 157 ruppoycranoBok. K KOHIly Beka 3HAYMTEIIBHO BO3PAaCTArOT
MOIITHOCTH BOJOTOKOB, HUCIIOJb3YEMbIX THAPOYCTaHOBKaMHU. Pexckas TIJIOTHHA
(1773 r.) ycTpoeHa B CTBOpe, 3aMbIKAIOIIEM ILIOmManb Bogocbopa B 2500 km’; IOpio-
3aHCKas TUAPOYCTAHOBKA UMEET ILIoIIaab Bojgocobopa 2700 xM>. B 1820 roay IjioTH-
Ha Ha p. CaTka npu CaTKMHCKOM METAJUTyPTHYECKOM 3aBOJIE UMena 28 BOJASHBIX KO-
Jiec, KOTOpbIe TPUBOMIMN B IBUKEHUE MeXa ABYX JOMEHHBIX medei, (hadbpuky Ha BO-
CEMb F'OPHOB U BOCEMb MOJIOTOB, MPSAIWIbHYIO (paOpuKy, JTECONMMIbHYIO MalIuHYy B
JIBE paMbl 1 MyKOMOJIbHYIO B 4eThIpe mocTtaBa. B crenHom 3aypanibe Yensionnckoit
00J1aCTH Ha MaJIbIX PeKax CYIIECTBOBAJIO 79 MJIOTUH U CTOJBKO € IMPHU HUX BOJISHBIX
JBUTATEJICH, MPUBOASIINX B JEHCTBUE MYKOMOJIbHbIE MEJIbHULIBL. Takue ke BOJsSHbIC
JBUTaTENM CyUIECTBOBAIIU Npu 14 BogoxpaHunumax Ha p. Muacc [1, 2].

[lo manHBIM OGUIMATBFHOTO OTYETAa TOPHOTO BEAOMCTBA MO COCTOSIHHIO Ha
1860-1861 r.r., Ha Bcex ypajabCKUX T'UJIPOYCTAHOBKAX JelCTBOBaNO OKoJio 1640 ko-
nec obmieit MomHocThIO B 31260 n1.c. (23132 kBT) 1 okono 50 rugpoTypoun oOrieit
morHocThio 1310 1.c. (9694 kBt). Cpennsisi ycTaHOBIIEHHAs] MOIIIHOCTh OJIHOTO KO-
neca, npumepHo, B 19 n.c. (14 kB1), a TypOunsl B 26 n.c. (19 kBt) [1]. B anpene
1908 r. npuctynuiu k nocrpoiike [lopoxckoit I'DC Ha p. b. Catka, pabortaromieit 10
CHUX TIOp U SBJISIOIICHUCS TAaMATHUKOM UHKEHEPHOTO COOPY KEHUS.

B 40-x rogax mBaaaToro Beka Obuia pazpaboTaHa cxema UCIOJIb30BaHUs TU/I-
PORHEPTETUUECKOTO MOTEHIHANIa Ypaja, T/I€ 0TMeYaaach MEPCIEKTUBHOCTh UCIOJIb-
30BaHMs CTOKA TOpHOJIeCHOM 30HbI FOxHOTO Ypana [3].

o cepenunbl 70-x Tos10B B objactu cymectBoBaau MI'DC Ha AprasuHCKOM,
[IepuiHeBCKOM rUapOYy3Iax, Ha Kackaae Bogoxpanuwiunl p. b.Carka.

CymectBoBasiue mansie [ 9C Ha Teppuropun Uensounckoit o0i1actu

I'ox Hagana YcraHoBnen- BripaboTka smex-
Bonoxpanunuie, Cocrosinue
JKCILTyaTa- Hasi MOII- TPOJHEPIHUH,
MECTOIOJIOKEHUE Ha CEero/IHs
807041 HOCTB, KBT MIH. KBT'1u
[IlepureBckoe 1963 Cnucana 840 5,3
p. Muacc
AprasuHckoe 1946 Crncana 1200 4,5
p. Muacc
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l'ox mavana YcraHoBieH- BripaboTka aiek-
Bonoxpanunuie, Cocrosinue
JKCILTyaTa- Hasi MOIII- TPOSHEPTUH,
MECTOIIOJIOKEHHE Ha Cero/IHs
U HOCTB, KBT MJIH. KBT4
310paTKyib 1951 3aKOHCEpPBUPO- 5600 22,4
p. b. Cartka, BaHHA
JIBE JIepUBAIINOH-
HbeIX [[DC
CaTtkuHCcKO€e npu 1930 CIIMCaHa 500 2,4
CIIMSIHUM PEK
b. u M. Cartka
Bcero 8140 34,6

WNHTepecHbIM ¢ TOUKU 3pEHUSI HHXKEHEPHOTO pelIeHusi ObLIO COOPYKEHUE Kac-
kana ['DC na p. b. Carka (3ropatkyinbckas ['9C).

Pemennie o ctpourenbctBe ['DC Obuto puHsATo B 1942 roay, korjaa BCTal BO-
npoc 00 3nexkTpocHaOx)keHnrn CaTKMHCKOrO MPOMBIIIIEHHOTO paiioHa. ITpoekT Obui
NOJTOTOBJIEH MMOJ PYKOBOACTBOM aBTOPUTETHOI'O T'MAPOCTPOMUTEINS, aKaJeMUKa HH-
ctutyta ['unponpoekt C. f. Kyka. [IpoekToM mpemycmMaTpuBanioch CTPOUTEIbCTBO
IUIOTHHBI C BOA032a00pOM Ha o3epe, ByX kKackaaHbix ['DC ¢ AByMs TeHepaTopaMu 1o
1440 kBT Ha kax 0, coopykeHue HaropHoro 6acceitHa oo6bemom 6000 KyOHuyecKux
METPOB VISl PETYJMPOBAHUS PacXo/la U OUYUCTKHU BOJIbI. OT HEroO NUIM METaUTMYECKHUE
TpyOOIIpoBOALI 10 cTaHmuil. HamopHplli OacceliH COSAMHSIICA C TUIOTUHOM JepHUBa-
IIMOHHBIM KaHaioM. HamGomnbias BeIcOTa TIIOTUHBI cocTaBuiia 10 M, mmpuHa y oc-
HOBaHUA — 46 M, jyMHa TWI0THHBI — 700 M, a JJIMHA CAMOTEYHOTO (JIEPUBALIMOHHOTO)
KaHanma — 9 kM, o0beM HamopHoro Oacceitna — 9000 xky6. M. HoBast muotnHa coopy-
xaznack B 300 M HUKe IepBOM, OHa BCcTynuia B ctpoit B 1949 rony [4].

Cranmus pabortana crabunbHo. Ee romoBas BepabOTKa caMoOil JEIIeBON dJeK-
TposHepruu pocturana 27 muH. kBry. Tak cranuus pabdorana go 1966 roxa, koraa
€€ OCTaHOBWJIM M3-3a HEYJIOBJIETBOPUTEIHLHOIO COCTOSHUSL HAMOPHOTO JEPHUBAI[MOH-
HOTO KaHajia v IoTuHel. ['9C cTtpownnack B TpyaHble BpeMeHa. OCHOBHBIM MaTepHa-
JIOM TUJIPOCTPOUTEIISIM CITY>KUJI JIEC MECTHBIX TIOpoJ iepeBbeB. CpOK ero sKcrryaTa-
Uy 3akoHunsIcs. Hauanucek Golbliive yTeuku BOJIbI, pa3pylIeHUs JIOTKOB U KaHAJIOB.

HoBblil nmepuoj )KU3HU CTaHIMU — PEKOHCTPYKIMUS, KOTOpas MPOAIUIach 10
1976 rona. OcraHoBKa OKa3ajaach JIUTEIbHON: pEKOHCTPYKIMS nuia 11 ner.

3a BpeMsi peMOHTa camasi 3Ha4YHuTelbHas 4acTh cpeAcTB (mo 40 %) Obura Ha-
IpaBJieHa Ha BOCCTAHOBJICHHE IUIOTHMHBI U BOA03abopa. [lepeBsiHHbIE KOHCTPYKIIMH
BOJ03a00pa M aKBEAYK CHAEJIalu Keyle300€TOHHbIMHU. VIMEHHO B 3TOM pelleHuH, a
TOYHEE, B €r0 HEKAYECTBEHHOM BBIIIOJIHEHUH YCMATPHUBAETCS IPUUMHA JATbHEHNILIEro
BbIXoJa u3 ctposi obopynoanus. Koraga B 1977 r. 'OC Obuna 3amyiiena B padboTy, He
YTEIUICHHbI OETOHHBIM aKBEAYK 3MMOW pa3pblBANO 3aMmep3liei Boao. OuepenHoit
PEMOHT ObUI MPU3HAH HEPEHTAOENbHBIM, W Yepe3 MOJroja Iocie 3almycKa, B Mae
1978 r., 3toparkynbckyto ['9C octaHOBUIIHN.

AHanu3 rupoJOornYecKux XapaKTEepPUCTUK CTOKA M MPOAOJIBHOTO MpOuis
p. b. Carka Ha coBpeMEHHBIX JaHHBIX JA€T BO3MOKHOCTh YTBEPXKAATh, YTO BO3BE/IE-
HUe Kackaja nepuBalnoHHBIX ['DC sBlgeTCS NEPCHEKTUBHBIM HEPIeTHUECKUM TPO-
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ektoM YemsiOunckoi obmactu. OCHOBHBIM NOTpeOUTETEM IHEpPIruH, BhIpabaThiBae-
Mot 3ropatkyibckoi '9C, MoryT crath OJM3eKalIue HACCIICHHbIE TyHKTH U HAOu-
parolas CTpeMUTENbHbIE 000POTHI TYPUCTUYECKAS UH]TYCTPHUS.
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HU3KOHAITIOPHASA MI'2C

Jlacaes A.B., Ilonos A.U., Il]exneun C.E.
Vp@y

[Ipn nmpoextupoBannu MUKpo-MuHHA ['DC 4acTO BO3HHKAET 3a/Jada CO3JAHUS
KOHCTPYKIMH JUISl YTUIM3alUKU YHEPTrUU MOTOKAa BOJABI C HU3KHMM HANOpPOM Kak IS
JEpPUBAIMOHHBIX KAHAJIOB, TaK U JUIsl PABHUHHBIX PEK C HEBBICOKOIM CKOPOCTHIO TeYe-
HUS.

N3Bectapl HU3KOHaNOpHBIE MUHUI DC (MI'DC) ¢ nponemiepHbIMU TypOUHAMU
[1-3]. Takoro poaa Kjaccuueckue TypOUHBI [0 XapaKTEPUCTUKAM UX HaAIlOpOB, pac-
XOJIOM BOJIbl, CTOUMOCTH HEOIIPaBIaHHO JIOPOTH B MPOU3BOJCTBE U CIOXHBI 1JIs 00-
CIIy’)KMBaHHsI B IKCIUTyaTallMH, IOCKOJIbKY TPEeOYIOT Ul CTPOUTENbCTBA JaM0 WM
IUIOTUH Ha BOoAOTOKaX. [103TOMy akTyallbHbIM SIBJISIETCS PELIEHUE MPOOIEMBI IO CO3-
JaHHUIO CBEPXHU3KOHANOPHBIX MI'DC, ciocOOHBIX MpU HU3KUX HANopax MpOIyCKaTh
00JIbIIIE PACXO/IBI BOJBI U TIOTYYaTh 3HAUUTEIHHBIC MOIIHOCTH.

UzBectubl Takke MI'OC ¢ nByxkpaTtHeiMu TypOuHamu [4], paboTaroiue npu
MEHBILIMX HAIopax BOJbl, OJHAKO OHU TOKE CJIOKHBI B U3TOTOBJICHUU U IKCILTyaTa-
nuu. Kpome Toro, nux Huzkas 3pPpexKTuBHOCTh 00YCIIOBIEHA TEM, YTO OJJHOMOMEHTHO
3a/IelCTBOBAaHO B MoToKe ToJibko 30-40 % yonacreit paboyero koJjeca.

OcoOenHocth «BerponaBurarenens» [5] B TOM, YTO OH COAEPKUT POTOP C OT-
KJIOHSAIOIUMUCS JIONACTSIMHU.

B naHHON KOHCTPYKLMM NOTOK BOJbI HAIIPaBJIEH NEPHEHIAUKYJISPHO OCHU IH-
JUHJPUYECKOTO POTOpa, MPUYEM JIONACTH MOJ MOTOK OTKJIOHSIOTCSI BOBHYTPb POTO-
pa, a Ipu BBIXOJE MOTOKA, MPOLIEAIIEr0 Yepe3 poOTOp, YaCTh JONACTENH OTKIOHSETCS
HapyXy. B Takoro poma KOHCTpYKIUH 3a/€HCTBOBAHO OOJbIlIee KOJUYECTBO JIOMa-
CTEH, 4eM B MPEABITYIINX KOHCTPYKIUAX.

OnHako U B JaHHOM YCTpPOICTBE KOA(PPUIMEHT UCIOIb30BAaHUS YHEPrUU I0O-
TOKa HEBEJIMK, IOCKOJIbKY 3a/1eMCTBOBaHbI B 0TOOPE SHEPIMH OT ITOTOKA HE BCE JIONa-
CTH POTOpPA, a T€ JIOMACTH, KOTOPBIE 3a/1€CTBOBaHbI B padOTE, HECYT HE OJMHAKOBYIO
Harpy3Ky, 3aBUCSIIYIO OT UX YIJIOBOI'O [TOJIOKEHUS B POTOPE.

TexHuueckum pe3ysbTaToOM MPEAJIOKEHHOTO YCTPOIMCTBA SBIISAETCS YBEJIHYe-
HUE KO3(Q(PUIMEHTa HCIOJb30BaHUS SHEPIHMHM IMOTOKA U CO3JaHUE YHUBEPCAIbHOU
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