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BBEJIEHUE

B 70-e roow! Bo mHoruy CTpaHax NOBBICWIICST MHTEPEC K OCBOEHHMIO
BO306HOBJISIEMBIX SHEPIOPECYpCOB, KaK HETpalMULIMOHHbLIX — COJIHEeYHOH,
FCOTepMAJILHOH, BETPOBOH 3HEPTHH, TaK U TPaIMLIMOHHbIX, K KOTOPBIM B
fIEPBYIO OUCPENL OTHOCUTCS TMPaBIIHYECKas] SHEprusi peK. 1o 06ycrIoB-
JICHO TIOCTOSIHHO paCTyLIMMHM 3aTpaTamMu Ha 006blyy MHHEpPaILHOrO
TOTUIMBA M COKpalIEHHMEM €ero 3anacos, yBEIMYEHHEM TMOoTpebreHust
MHHCDPAJIbHOIO TOI/IMBA HE3HEePreTUYECK MU OTPACJISAIMH  HAPOIIHOrO
XO35IHCTBA, Y)KECTOUEHHEM TpebOBaHMt K OxpaHe OKpY>XaIoLIEH cpenbl U
CBS13aHHBIM C HUM OTFPAHMYEHHEM BO3MOKHOCTE[H pasMellieHHsT Terwo-
Bblx (TOC) 1 aToMHbBIX (ADQ) SJIEKTPOCTaHLMM, 0COGEHHO B HaCEIEHHbIX
paroHax.

Bricokuit yposeps ocBoeHust TOH YaCTH 'MOPOIHEPre THUECKUX pecyp-
COB, KOTOpasi MOXET GbITh MCIIOJIb30BAHA ITyTeM COOPY>KEHMST KPYITHbIX
['9C, sacraBun o6patums BHHMMAaHHE Ha TaK Ha3bBaeMyio Manyiw
runposHepretuky. K 31oii o6nacru TUOPOSHEPreTHKH, HMeouwei
CBOH TEXHOJIOrHMyecKue OCOBEHHOCTH, OTHOCSITCsT [AC MaJIOH MOLIIHOCTH,
HasbiBaemble -matbiMu 'OC. B Hacrosimee BpeMsi MPU3HAHHBIX BO BCEM
MUpPE eMHBIX KpPUTepHeB npuuuciieHuss ['OC k KaTeropuu mManwix He
CYLUECTBYET. boJlee Toro, B HEKOTOpPLIX CTpaHax 3TW KPUTEPHH CO BpeMme-
HEM MeHs10TCA. Tak, B CUIA B pasnuutble rofu k MaJjlblM oTHOCST 'AC
YCTAHOBJIEHHOH MOLIHOCTBIO 1o 15, a saTenm 1o 25, a B HacTosiiee Bpemst
no 30 teic. kBT, Iuanason YCTAaHOBJIEHHBIX MOLIHOCTEH, BBIOEJISLOLIMIA
I'SC B kareropuio Manbix, B Pa3JIMYHBIX CTpaHaX AOCTATOYHO LIMPOK — OT
2 no 30 TeIc. kBT,

B CCCP B macrosiiee BpEeMs1 MPeIOKEHO CYMTaTh MaslbiMyu [OC
MOLUHOCTBIO OT 0,1 no 30 Teic. kBT, ripu 3TOM BBEOECHO OrpaHHYyeHHe [0
AMaMeTpy pabouero Komeca MMAPOTYPEHHBI [o 3 M U 10 MOUIHOCTH
OnHoro ruppoarperata oo 10 Teic, kBT, ©OC YCTaHOBJIEHHOM MOLUHOCTbIO
menee 0,1 Teic. KBT BeIneieHb! B Kareropuio Mukpol"3C.

HMerotmiics: MupoBoit onbiT OCBOEHHS I'MAOPOSHEPIETUYUECK UxX pecyp-
COB MaJIbIX, CPDEIOHMX M YacCTH KDYIHbIX peK ManbivMi I'OC niozsosnun
HOBOJILHO €CHLICTPO MEpefiTH K Hx MPaKTHUYECKOMY OCBOEGHHMIO M majke
IPEB30HTH MCTIOJIb30BAHHUE OpYrHx BO30CHOBJISIEMBIX 3HEPIOPECYPCOB.

Wayuernvie nomm noteHimana TMIOPOSHEPreTHYECKHX PeCypCoB, MPHXO-
Osiencst Ha Masible F@C., [TOKa3ano, 4yTo oHa [NOBOMLHO 3HauyuTesIbHa. B
CCCP rexHuueckuit MOTEHLMATT BCeX IMOpPOIHEpPreTHYeCKUX pecypcos
cocrasiisier 2145 mnpn. xBry, us KOTOpbIX MasibiMu 'OC TexHuuecKy
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MOXET BLITL OCBOSHO 500 vutpa. KBT-y, T.€. 23%. B HEKOTOpBIX CTpaHax 1o
CYLLECTBY BECh MMAPOIHEPreTHUECKHIH MOTEHLMAT MOXET GbITy OCBOEH
ManeiMu 'OC,

Manasi runposHepreTika - o61acts 3JIEKTPO3HEPIreTUKH, ITEpeXHBal0-
Lasl y>Xxe TpeTH! BUTOK B HMCTOPUM CBOEro PasBUTHST B Hallel cTpaHe.
CrpouresberBo nepsbix Manbix I'IC Hauatocs €lle B MpOLJIOM BeKe,
KOrpa Mx CTpOWIM IUISt 3JIEKTPOCHAGKEHHST OTOESIbHbIX npenrpysiTHiA
WIH He6OJIbLIMX MocesKoB. Yncrno takux [OC 6610 HEeBeJTMKO. 3aTem
OHHM CTall1 BBITECHSITECH MEJIKUMHM TEILIOBLIMU 3JIEKTPOCTAHIIUSIMH,
BO3MOKHOCTH TIOBCEMECTHOI'O PA3MeLIeHHST KOTOpbIX OLUIH iiIHpe.

Bropoii sTan maccooro CTPOHTEJILCTBA INPUXOOMTCS Ha KoHeLl 40-x —Ha-
yano 50-x rr., korna 8 CCCP, CHIA, ®panumy, Arouuu v OpYTHX CTpaHax
CTPOMJINCL yKe Thicsiun Mastbix I'OC. Tocne 91oro — BHOBL Cran, B pe-
3yJIbTaT€ KOTOPOTO MPaKTHUYECKH BO BCEX CTPAHaX COTHH M TbLICSIUI
Mauiblx 'SC 6bUtH BhIBeneHb! U3 SKCITyaTali K JIM6O 3aKOHCepBHpO-
BaHEl, JIM6O JIMKBUOMPOBAaHLL [“NaBHOM MPUYMHON criana OblIM 3HaUM-
TE€JIbHbIE YCIIeXM B Da3BHUTHM GOJILLLIOH JIEKTPOIHEPIETHKM Ha base
KPYIHBIX TErUIOBbIX, MHOPABIIMUECKUX U aTOMHBIX 3JIEKTPOCTAHLIMI M
3JIEKTPOCETEBOIO CTPOUTESILCTBA.

H BOT B nocneaHme roxer Hauascs TPETHI 3TalT MACCOBOIO CTPOHTCIh-
cTBa Marbix 'OC Ha KauecTBEHHO HOBOM TexHMueCKOM YDPOBHe,

Kaxxpabi#i Hosblit sTan XapaKTEepU3YETCsT 3HAUMTENLHBIMU  [JOCTHIKE-
HUSIMKW B MOBBIUEHHH TEXHHUYECKOro YPOBHs1 Mastbix 'DC, B npeonione-
HMM HENOCTaTKOB, CBSI3aHHBIX C OCOGEHHOCTSIMU IMPOEKTHPOBAHUS,
CTPOHTEJILCTBA M IKCIUTyaTaLIMM 3THX O6bEKTOB. Taxr, Ha BTOpOM 3Tane
Ha CMEeHY TMPEeXHWM TPUMHMTHBHBIM FHIIPOMEXaHUYECKHM yCTaHOBKAM
fIpOLTIOro BEKa MPULIIIM CTOMIL COBEPLUIEHHbIE TapaB/IMuecKHe Typ6u-
Hbl, YTO MHOIME U3 HUX Na’ke CeromHsi, Mo npowiectsuut 50 neT skcruya-
TalMu, MO CYIIEeCTBY OTBEeYA0T COBPEMEHHBIM TpebOBaHUSIM I10 Ko3chhu-
HMEHTY roJiesHoro necrBust (KI1), nonrospemeHHOCTH 1 HaeXHOCTH.
daxr, KOTOpbIH, oXasTyii, He HMMECT - aHAJIOTOB B ADPYTHX O6JIACTSIX
TeXHHUKH. OmHaKo CTaHLMy, 000pyOOBaHHBIE CTOJb COREPLLIEHHLINH
THIpoarperaTamu, MMe/d psil HEOCTATKOB, [VIABHBIMY M3 KOTOpBIX
ObUIM BBICOKAST y@e/lbHasi CTOMMOCTS CTPOMTEJIbCTBA, TPUCYLIIAST BCEM
MEJIKHM 3HEProoG'beKTaM 0 CPABHEHMIO C KDYTHBLIMH, H OTHOCHTCIIHLHO
MHOTOYHMCIIEHHBIH  O6CTY)XXMBAIOLMIA [epcoHal M3-3a HH3KOro ypostisi
MeXaHH3al M.

Ha HoBOM, TpeThem srane COBPEMEHHBIE MOCTHXCHHA B O0JIACTIH
aBTOMATHKH M CPENCTB YIIPABIIEHMST MO3BOJIAT fpeonosieTs HeKoTophIC
HEOCTATKH — coesiate Malible I'DC NonHoCThIC aBTOMATH3HPOBAHHbLIMM,
OOHAKO yneJIbHbIe 3aTpaThl HA MX CTPOMTESILCTBO BOE Ko OyoyT Bolwe,
H9EM Ha KpYITHEIE 3HEproo6bekThl. ECTh ocHOBaHMS Mpeyionarars, yTo
AallbHEeHIee COBEPUICHCTBOBAHIGE TEXHUYESCK X PEILIEHHH 10 OCHOBHbLIM
TMOpOCOOPY>KEHUAM M TOBBILUEHHE WHJTY CTPHAITMAAL 1A CTPOMTC/ILCTBA
[TO3BOJIAT M 30€Ch HANTH MNpUEMIIEMbIE peuieHus .

Kak rokasbBaioT Hcaienosanmsi, B CCCP uUMeoTest 3HauMTe ILHbe
BOSMO>XXHOCTH [1J151 OCBOEHMS! MHMAPOSHEPreTHUECK X PeCypCoB IpuMeHU-
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TeJIbHO K MaJIO# rumposHepretvike. B 40-50-e rr. crpourenseTro Maneix
'SC B CCCP ocy1uecTB/Is110Ch NOBOMBHO BLICOKMMM Temriamu. K 1952r.
B 9KcrutyaTaumu Haxoousiocs oo 7000 maneix [3C, a Temnsl MX cTpod-
TeJIbCTBa noctrrajiv 1500 B roa. BblLl HaKOIMJICH 3HaAUUTETLHBIH OMBIT M0
HX CTpOKTEJIbCTBY, a TakiKe OblIO CO3OAaHO COBEpLUEHHOE TMOpOCHIIOBOE
obopynoBaHHe.

B Konue 60-x 11 Hauase 70-x rr. 6osiee 90% manex I'SC 66110 BhIBEE-
HO M3 3KCIUTyaTalM M 4acTb MX 3aKOHCEPBUPOBAHA, HO 6OJIbLUMHCTBO
paspyuieHo, B ocHOBHOM MeJikue ['OC mouftoctsio 50-100 kBT, npuHan-

JlexapuiMe KOJIX03aM ¥ COBX03aM.

B Hacrosunee Bpemsi B CCCP netictByeT 6ostee 300 masbix DC obiueit
MOUHOCTBI0 0K0J10 1300 Thic. KBT. 3111 M'OC pas/iiyyHbl 1Mo KOHCTPYKTHB-
HbIM PELICHHMSAM M TeXHHMYECKOMY YPOBHIO — OT YIIPaB/IsieMbIX BPYUYHYIO
F10 MOJIHOCTBIO  aBTOMATH3WPOBAaHHLIX, paboTaloiumx 6e3 [eXKypHOro
nepcoHana. Hekortopele mManble 'OC skcrinyatupylorest 6onee 50 sier,
ACMOHCTPHUDYs1 BBICOKYIO HAOEXHOCTL paboTel obopynoBaHusl. Maikie
['OC obecneurBaior sHEprocHabKeHHe OTHe bHbBIX rorpeburenen,
H30JIMPOBaHHBIX OT 3HEPIOCHUCTEMBI, HO GOJIbIIAS MX YACThb MOOKJIIOYEHA
K MECTHBIM 3HEProcucreMaM. IKOHOMHUECKHIT aHa M3 paGOTEl IKCIUTya-
THpyemsbix Malibix 'DC nokasbiBaeT, yto Bce oHM peHTabesbHbL Cebe-
CTOMMOCTb  BbIPA0aTbIBAEMOH HMM 3JIEKTPOSHEPriM B GOJIBLUMHCTBE
CJIy4aeB COOTBETCTBYET YPOBHIO IOKasaTelleil MO TerUIOoBbIM 3JIEKTPO-
CTaHLIMSIM.

B nocnennue rogwr B Munporipoexre mvern C.S1. Kyxa 6bUT BBIIOJ-
HEH KoMIUIeKe paBoT o 060CHOBAHMIO LIENIECOO6PA3HOCTU Pa3BEPTHIBA-
HHsT HOBOIO CTPOUTESILCTBA MaJlbix 'OC B CCCP, 0CHOBHBIX HarlpasJie-
HUH 1 MacluTaboB 3TOro pa3BUTHst. PaspaboTata nosrocpoyHasi Mporpam-
Ma CTPOMTEJIbCTBA HOBbIX U PEKOHCTPYKLIMM PAHEE [MOCTPOSHHBIX MaJIbIX
['2C. OcHOBHBEIMI HATIPaBJIEHUSIMU PA3BHMTHS MaJION rMOpOSHEPreTHKU
Ha 6imxafiime 15-20 ner sisnstiorest:

TEXHHYECKOE MEePEBOOPYXKEHUE U PEKOHCTPYKLIMSA BCeX OEMCTBYIOILMX,
3aKOHCEPBUPOBAHHbBIX M YaCTH clucaHHbix ['OC;

CTPOMTE/IBCTBO HOBbIX Ma/lbix I'DC, B nepsyio ouepenr B paiioHax
HEUEeHTpaJIN30BaHHOIO SHEPrOCHA0XEHHsT B LIeJIsIX COKpaLleHUs1 [10Tpeb-
JIeHHST XKMIOKOrO TOIUIMBA OU3€/IbHEIMH 3J1EKTPOCTAHLIMAMM;

coopy»xeHue mallbix 'OC B paioHax LEHTpa/IM30BAHHOIO IHCProcHa6-
KEHMs1 TJIaBHbIM 00pa3oM ITyTeM TPUCTPOFKM K BOMNOXpaHWUJIMILIAM U
ricperiagamM Ha kKaHaJiax HEe3HEepreTHYyeCcKoro Ha3HauveHHs1, HCI10JIb3ye-
MbIX JUTS Pa3/IMUHbIX L1eJ1eH (BOnoo6ecrieueH s, OpOLIEHUST ¥ 1p.)

Peammzaimst Kaxzoro us 3TMX HaripaB/ieHHH HMMEET CBOU OCOBEH-
HOCTH.

Bemonentoe NunporipoektoM o6ciienosanme routy 390 mansix [IC,
B TOM umcie 220 OedcTBYIOLMX M 3aKOHCEePBHUpOBaHHEX 1 170 crivcan-
HbIX, [TO3BOJIMJIO BLISIBUTD BCIO CJIOXKHOCTL Pa3sBHUTHS Masloi MMApOsHepre-
THKH. OTCYTCTBHE HEOGXOOMMOM TEXHUUECKOHN MOKYMEHTALIMM, pasHo-
THIIHOCTb  OOOPYIOBaHMsi M MHOrOOGpasye TEXHUUYECKUX pEeLISHUA,
TpEOYIOLMX  MHOAMBAOYasIbHOTO [MOOXOHA, OCJOXKHSIOT —[pOBEedeHHe

€

PEKOHCTPYKILIMM ITHX CTaHLIMH Ha OCHOBE BHOBb CO3[1ABAEMOI0 YHUMHMLIN-
pOBaHHOrO 060pyoBaHUsI M TpebyloT HMHOMBHMAOYaJIbHOM pa3paboTKu
[POEKTOB PEKOHCTPYKLIMM MaJlbix FOC, 0CO6EHHO CITMCaHHbIX, HE YMCITST-
wmxcst Ha GasiaHee. U Bce xe 3t I'OC ocTalorcst Hauboslee 3KOHOMU-
4eCKH 3¢pPEKTUBHON YACTBIO MaJIOH rHApO3IHEpreTHKH. [TosTomy opraHm-
3aums1 DaJIbHENILMX 06C/IeI0OBaHMM, BBISIBJIEHUE CIIMCAHHbIX MaJibix TDC
M coznaHue [UIs1 HUX 060pynoBaHMst MOJKHBI 0CO60 KOHTPOJIMPOBATLCS.
Hesnb3si morycrviTs, 4Tobbl M3-3a OTCYTCTBMSI OBOPYHOBAHMSI M [ariee
OCTaHaBIMBaJIUCh adeKTuBHbIE Masible [[DC.

CTDOUTEIILCTR ™m ¢ VOTTORLISTY Linde
Hoeoe crporTeneTBo Malbix '3C B COBPCMEHHDIX YCTIOBHUAX HMMeeT

Ba)KHOE 3HauUeHHE [UIS PaHOHOB H30JIMPOBAHHOIO 3HEPrOCHABXEHHMs,
Takux, Kax Kamuarckas, MaranmaHckasi, ApxaHresbckasi o671acTH,
SIkyrckasi ACCP, IN'opHo-Bapaximanckast v NopHo-AJiTalickasi aBTOHOM-
Hble 06J1acTH, ropHele paitorb! KaBkasa, CpenHeilt Aauu u ap., roe sHep-
rocHabxeHue obecrneurBaeTcsl OM3eJIbHbIMM  37IeKTPOCTAHLIMSIMU,
pacxomyiolIMMH OOpOrocrositiee U AeHLIMTHOE >KHOKOE MHHEpPaJIbHOE
TOIJIMBO.

B sTtux paiioHax IpM HEOOCTATKE TPYHOBLIX pECYpCOB, CE3OHIbIX
repepbiBax B TOIUIMBOCHAOKEHHUM COOPYXXE€HHE aBTOMATH3MPOBAHHLIX
MaJiblx ['SC No3BOSIMT 3HAUMTESILHO MOBBICHTb S3KOHOMHUECKY0 3hdex-
THUBHOCTb M HAOEXHOCTb 3HEProcHabXEeHMsl, YJIYULIMTL COLIMAJILHBIC
yCTI0BUST TpyZa M ObITa JIOAEH B CJIOKHBIX KJIMMATHUYECKHX yCIIOBHSIX,
6yOeT crocobCTBOBATE OCBOSHHIO OTHAJIEHHbIX PAMOHOB CTPaHb!,

OTHOCHTEILHO BBICOKAs! CTOMMOCTD [1pH CYLLIECTBYIOLLMX TEXHUUECKHX
PELIEHHSIX C YYETOM IMOBLICMBLINXCS] TpeGOBaHMIA K OrpaHMH4EHHIO M3bS-
TSI 3eMeJIb Y BbIIOJIHEHHMIO [IPHPOJOOXPAHHTENILHBIX MEPOIPUATHMI He
MO3BOJISIET B HACTOsILIEE BpeMs [OBOPHTb O MACCOBOM CTPOMTEJILCTBE
Mayibix ['9C ¢ cospaHuem criemualibHbIX BOOOXPaHMIIMIL B paiioHax
LIEHTPAJIM30BaHHOIO 3HEprocHabxeHus1. 30ech B [EePCrIeKTHBE LIej1eco0b-
Pas’HO COCPeOTOYUTE BHHMAaHHE Ha NpUcTporike manblx [OC k cyuiecr-
BYIOILIMM, CTPOSILLIIMCS! ¥ TEM, KOTOpbIe 6YIyT CTPOUTLCS, MepenanamM Ha
KaHaJsax M BOOOXPAHWIMIIAX PA3JIMYHOIO (HEIHepreTHUYecKoro) HailHa-
yeHust. OrcyTerBre Maniblx ['OC npu MHOXKECTBE MMOCTPOSHHBLIX 10106
HBIX COOPYKEHHIT 060pauMBaeTCs1 €XKeroHoM rorepei COTeH MHUJIJIMOHOB
KMJIOBATT-4aCoOB 3JIEKTPOSHEPr UH.

B CCC B nacrosiiuee BpeMsi CyLUECTBYET H cTpouTesi oKosio 2000 Bono-
XPaHWUJMILL €MKOCTBIO CBBILLIE 1 MITH.M® Ka)kioe, NpH KOTOPLIX MOT'YT GbITh
rioctpoeHbl Matible ['OC. Yie BbIsiB/IEHbI BO3MOMXHOCTH UCITOMIL30BAHHST
YACTH TaKOro THIIPOSHEPreTHYEeCKOoro MOTeHLMalla, UTO CocTaB/isier
5,5 MypA.KBT-u. Kpome Toro, 5,4 MApa.KBTu MOXHO NoyuHTs Ha sHCpre-
TUYECKOM WCIIOJIb30BaHUM  IeperagoB KaHhajloB. B cymme ati
10,9 mnpa.k By MoryT 6bITb MOMyUeHb! JIULIL [Ty TEM [PUCTPOMKH MaJiblx
IOC K 911iM 0OBEKTAM. 3TO PABHOLIEHHO €XXEerOqHOM IKOHOMUM TOrIH-
Ba, YTO B [epecyeTe Ha yCJIOBHOE TOIM/IMBO cocTasiisieT 3,5 muiH.T. OcBoe-
HHUE 3TOH YacTH I'MOpPOIHEPreTHUYECKOro MNOTEeHLMalla UMeeT CBOMU
ocobeHHOCTH M TpebyeT BHHMMATE/IBHOIG PaCCMOTPEHUST B KA>K[10M

cilyuae.



Hmerotest Takxke M ocnoxHsonme MOMEHTEI — 6OJIblAST AMIUTUTY A
KojiebaHMs1 yporHelt momw: B BepxHenM Gbede B CBSI3M €O CpabOTKOM
(vHorna TO/HOK) BOOOXPaHWIIMLL, TPYIHOCTH IpH ”BMUCHIBAHUI” MAJIbIX
I'SC B cywecrsyoume COOPY>KEHHSI Ipy MPOEKTHPOBAaHMH M Herocpes-
CTBEHHOM CTPOHUTEJILCTBE Ha AeACTBYIOLEM O6bEKTE U T.1. OmHaxo, Kak
TIOKAa3bBAIOT AETasIbHbIE [TPOEKTHLIE NpopaboTKH, pereHnst MoryT 6bITs
HavineHb! U, Kak IpaBHJI10, NOCTATOYHO 3(hheKTUBHLIE,

Pearmmzaumst nporpamvmmr Pa3BUTHST MAaJIOH T'MOPOSHEPreTHKM rpu
BCEM ee MHOroobpasuH TpebyeT HOBOro nomxona K TNIPOEKTHPOBAHUIO U
CTPOHTEJILCTBY MaJlbix I'DC.

Heobxommmo Ha octiose PYHKLUHMOHATILHOIO aHATN3a CO3aTb MPUHLIM-
[M2JIbHO HOBbIE KOHCTPYKTHMBHBIE pelleHusi Masblx I'DC, oxBaThBalO-
L€ BEChb Malla3oH yCJI0BMIA UX paGoOThL. TpebyeTcsi paspaboraTs MHOKe-
CTBO YHU(HLIMPOBAHHBIX PEIlEHHI 10 3[aHUsIM ac, BOZIONPHUEMHHKAM,
I'OJIOBHBIM COOPYXEHMSIM, AEPHUBALIMSIM M T.I. /151 pa3/IM4YHbIX HarlopoB
(01 2-3 10 300 M) 1t PACXOMOB, 2 TAKXE IeOTIOrHMUECKHX M KIIMMATHYECKMX
YCJIOBHIA.

BaxHerummM B peruenun MPOGJIEMBI MACCOBOIO CTPOMTEIILCTBA MAJIbIX
I'SC siBnsieTcst cozmanme COBPEMEHHOI0 HAaMEXHOMo TEXHOJIOrHMYecKoro
060pYyIOBaHMS U CPeLICTB aBTOMaTH3alHHU. OCHOBHBIMH TpebOBaHMsIMY K
060pynoBaHMIO SIBISIIOTCST MOTHAS aBToMaTH3alMsi 'OC 1 KoMIUIekTHast
flocraBKa obopynoBanHus. OcobeHHOo BaXHO CHMXXEHHE CTOMMOCTHU
060pynoBaHMs1, Tak KAk OHa Nopoit nocturaet 30-50% o6iueit crorMocTH
CTpOHTEJILCTBA MaJibix I'DC, Ipenrnpusitusi sHepreTHueckoro MaumHo-
CTPOCHHST paspabaThIBAIOT HOBBIE THIIL! FyOpoarperaToB, a Tak»Xe Moqu-
bHLMPYIOT M3BecTHLIE paree THrbl ruapoTypbuH. OgHaKo Moc/ienoBa-
HU51 [I0Ka3bIBAIOT, YTO Tpebyercst OIHOBPEMEHHO M pa3paboTKa MpUHLIY-
MHaJIbHO HOBbIX THUIIOB Mnpoarperaros, 0COGEHHO B AHAIA30HE HHU3KMX
Harnopos (o 10 m).

PassepreBative paGor no TIPOCKTHPOBAHHIO M CTPOMUTEJILCTBY MaJIbix
I'SC tpebyer pererust MHOrMx OpraHM3aIIMOHHEIX BOITPOCOB, pa3patoTKH
HOpPMATHBHO-METONMYECKOH  6a3bl, [OATOTOBKM  COOTBETCTBYIOLLMX
HHXXCHEPHO-TeXHNUECKHX KaMpos, HMHOOPMALIMK O6LLECTBEHHOCTH. ns
[IOMOLM B peIIeHHH 3THUX BOMPOCOB K fNpegHasHayeHa HacTosiasi
KHMra,

B rn. 1 pan xpatkui 0630p MCTOPHM Pa3BHTHST MaJIOH THOpOsHepre-
THKY B CCCP U 3a py6exom.

OmHolt M3 BaxxHbIX 3373y B Haua e HOBOI'O 3Tara pabor Mo pa3BUTHIO
MaJIOi I'MOPOSHEPreTHKH COCTaBJIsieT OLCHKa MOTeHLIMAsIa I'MOpOSHEp-
PETHYECKHX pecypcoB crpanbl. Bo usbexarive BBUIOJIHEHHST OrPOMHOI0
obbemMa pabor o TPpAAMOMY €ro IMTOACYETY aBTOPbI COUIU HeJsiecoobpas-
HBIM M IOCTATOUHO [OCTOBEPHBIM OIpeNe/IUTL ero METOOOM HCKJTIOYe-
HUsl M3 ofumix 3HaueHMH 3aracos TMOPOSHEPTEeTHYECKUX  Decypcosn,
OMNPENE/IEHHbIX paHee KOJUIeKTHBOM Mom PYKOBOIOCTBOM I.T.H. A.A. Bozs-
Hecenckoro. MeToaMka M peaynbTaThl Taxux NOACYETOB MpHMEHU-
TEJIbHO K TEOpeTUYeCKOMY 1 TEXHITUECKOMY I1OTEHUMA1Y [IpUBEaeHbl B
1. 2. B i1 3 M37105KeHbI OCHOBHbIE MPHHLINIE] Y TIpUBEeEHb! PEKOMEHIa-
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NPUMEHSIBIIErocsi paHee o6opynosaHust Iyist Manbix ['9C, ManoxeHb!
MPHHLIMIBL 110A60pa HOBOrO [HIPOCHIIOBOrO, 3JIEKTPOTEXHUYECKOrO M
apyroro 060pynoBaHMsi, NAHO €ro ofMcaHHe. B ri. 5 PacCMOTPEHbl KOHCT-
PYKLIMH 0CO60 MaJIbIX 10 MOLIHOCTH ruapoarperaTos, MUKpol ™ 93C masect-
HBIX paHEE KOMITOHOBOK, a TaKdXe PyKaBHbBIX M MHpJISTHOHbIX MHKpo["'OC.
B rn. 6 onucaHsl ocobeHHOCTH $POPMHPOBAHMS BOIOXPAHWIMII[ Ma lbIx
I'SC, ux sBosmoLM B npoLecce 9KCIUTyaTallMH, a TaAKXKE UX BIIUSIHHE Ha
OKPYXAIOLLYIO IPUPOOHYIO CpeLTy.

Ba)xHbIM B paszeuTyy Marioft THIPOSHEPICTHKH CTAaHOBMTICS MEXXITyHa-
ponHoe cotpyoHHdyectBO. B rn. 7 npusepmen ananus COBPEMEHHOIO
3apy6eXHOro OMbiTa IPOEKTHUPOBAHMSI, CTPOMTE/ILCTBA M CO3HaHMs
obopynoBaHHsi OJist Masbix [OC.

Knura nogroroeiieHa k wuamanuio aBTOPCKMM  KOJUIEKTHBOM I10
pesy/ibTaTaM MHOIONEeTHHX paGoT Mom obLM PYKOBOOCTBOM K.T.H.
JLI1. MuxaiinoBa, BBIMOSIHEHHBLIX B HUHCTHTYTE “T'MOporpoekT” pm.
C.4A. Xyka.

'napbt 1-3 (kpome § 3.6) Harmcausl T.K. Mapkarosoit, U.A. Toaun-
KOBCKUM, B.H. ®enbamariom, § 3.6 - k.T.H. BJL Babypunbim, 1. 4 —
B.A. JliioueBbim, 141 5, 6 — B.H. debavanom npu yyactuu B A, JTuHioye-
Ba. O61ast peJaKLIMst KHUTH U BBEAEHHE — K.T.H. JLIL Muxaiinosa.

ABTOpBI BbIpaXxalor 671arogapHocts J1LH. ToporioBy 3a LieHHbIE 3aMmeya-
HHS M DEKOMEHOALMH, CLeJIaHHbIE [PY PELIeH3MPOBAHUH PYKOITHCH, a
TaKXe CT.H.C., K.T.H. E.M. Hatapuycy za PeNaKTHPOBaHHeE, CrOCO6CTBOBAB-
LI€e YITyYIleHMIO KHUTU. .

B cBs1311 ¢ MHOrONETHMM NEpepbBOM B MPOEKTUPOBAHMU MaTibix "OC 1
HeOCTATOYHOCTBIO COBPEMEHHbIX MPopaGoToK 10 KOHKDETHRIM M2 IILIn
I'SC knura He nperengyeT Ha TIOJIHOTY  M3JIOXKEHMs! BCeX BOITPOCOB,
OXBATHIBAIOLLMX MX FIPOEKTHUPOBAHHE, CTPOMUTESILCTBO M IKCIUTyaTaLio.

Bee 3ameuaHusi u noxenanusi no xHure rnpockba Hanpas/isATL 10
anpecy: 113114, Mocksa, M-114, lllmozosasi Hab., 10, DHeproaTomiznar.

Karo. rexw. nayic JLTT Muxadisio



I'naesa 1

HCTOPHSI PA3BUTHUSI MAJIOH T'HMIPOSHEPITETUKH B CCCP

L.1. OTAITH PA3BUTHSI MAJIOM I !LIIPOQHEPI‘ETPQ(H B Cccp

Ilocrie  Besxoit OKTs16pbCKOii  coLMaIMCTHYeCKOM PEBOJIIOLIMM
HapoZy NocTasiack B HAC/IEACTBO CTPaHA ¢ 3KOHOMUYECKH paspylueHHbIM
XO35IACTBOM.

B nepsuie xe rogpr CoseTckoii Bnactu 0co6oe BHMMaHMe GbUIo yaerie-
HO YKPEIJIEHHIO 3HEPreTUUECK O 6a3bl CTpaHsbl, crioco6erByioueil pa3su-
THIO BCEX OTpacsield HApOOHOIo X03s1iicTBa. Bajkuasi pPOJIb B 3TOM OTBOM-
J1aCh rUApO3JIEKTpocTaHmsiM (TOC), BbIpabaThIBAIOLIMM 31€KTPOIHED-
VIO HE3aBMCHMO OT NOGBIUM TOIUIMBA U PELUEHUST CIIOMHDIX TpaHCropT-
HBIX [TPOGJIEM TOr0 BpeMEHH.

K 1917 r. mMowmocts Beex 78 I'IC Poccuu COCTaBJIsizia OKOJIO 16 ThIC,
KBT (M3 HUX TOJIBKO 2 MMe M MowHOCTS Gostee 1 ThbIC. KBT - AnaBepmyHc-
Kast, 1,1 Toic.KBT, Ha p.Jde6en u Pvnpyxymcekas, 1,3 Toic.kBT, Ha p. Myp-
ra6 [26]). Kpome Toro, B cTpatie HacuiTbBAIIOCH 10 2 ThIC. MEJIKHX THIpO-
TYPOMHHBIX YCTAHOBOK O6L1eit MOLIHOCTBIO 0K0J10 90 ThICKBT, paboras-
UIMX Ha MEXaHHYeCcKH e MpHUBOOL, 1 0K0J10 40 ThiC, MEJIbHMLI C BOOSIHbIMU
KoJiecamit co CpeHeit MOUIHOCTBIO 0KOJ10 10 f1.c. Kaxast.

B anpene 1918 r. B.U. JleHun YKa3sb[Basl, uTo HEOEXOOMMO O6paTUTL
0Cco60€e BHMMAHME ... Ha ANEKTPUDHKAINAC TIPOMbBIHLICHHOCTH U TPaHC-
T10pTa 1 NPUMEHEHHE 3JIEKTPUUECTBA K 3eMJIENEesHIO ... BonsiHble cunbl
BOOGILE M B NPUMEHEHHH K 3eMJIeNeHIO ... [1].

PassuTie Manolt rupposHepretyxi HEpa3pbIBHO CBSI3aHO C ollpene-
JICHHbIMM [1€PHOAAMM CTAHOBJICHUS] SKOHOMMUKHU crpanel. [lepshie
’namriouxy Mibuua® 3a)<rmce Ha Maslbix I'SC. 3a 1919 r. 6b10 riocrpoe-
HO 1 BBEOEGHO B aKcITyaTtalumio 47 Menkux 3C! obLuen MOLLHOCTBIO
1,6 Thic.kBT. Orgpoit u3 NepBbIX Ha cene 6buUla nyweHa SlporioneuKast
'SC mowHocTsio 48 kBT B cocrase Kackana 13 rnsiti I'SC Ha p. Jlame B
IMonmockosbe [26].

IlepBoit B Mupe Hayy4yHO 060CHOBAHHbIH} HapOIMHOXO3SAHCTBEHHbIN I[1ad
PASBHTHUS SKOHOMWKH CTpaHbl Ha 6as3e pa3sBUTHsI JIEKTPHHKALIY,
yTBEpXOeHHbIH 29 nekabpst 1920 r. VIII Beepoceniicknm cresmom Coge-
T0B (ruian 'O3JIPO), TTpelyCMaTpHBaJl coopy»KeHUe B TeueHue 10-15 et
30 paiioHHbIX 3JIEKTPOCTAHLIMK O61ueH MOoMHOCTBIO 1750 ThIC.KBT, B TomMm
umnciie 10 I'SC obuwedt MowHOCTLI0 640 Thic.kBr. Cpenu Hrx Bonxosckas
MowHocTbio 30 TeICKBT, HuxHecBupckas mouHocTsio 40 TblC.KBT,

1 -
“3necwh v nanee MEJIKHE, CeNIbCKHE, MeXKOJX03HbIe, parionHbie I'9C B HacTosIee
BPEMS OTHECEHb! K KaTErop MM MaJlbix U MHKpOI'SC (em. ra. 2, 5).
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Bepxneceuperas monmoctsic 60 Toic kBT 1 JHENposeKast MOLHOCTLIO
200 MBT M psizt IpyTHX B pa3;TMYHbIX paiioHax CTpaHbl. PelireHue Bonpocos
ANEKTpHUIHUKAUMM CEJIbCKOrO XO3SIiCTBA rpedgyCcMaTpHUBAsIOCh HAa OCHOBE
IIMPOKOro MCMOMb30BAHKST MECTHBIX 9HEPropeCypeoB, B UaCTHOCTH TMIPO-
3HEepru Manblx pek. Ilnan I'OJJIPO paccmaTpuBan manbie pPeEKM Kak
OCHOBHYIO 623y 3JIEKTpHUKALIMM Ce/TbCKOro x03siticTna: ... Ha rpomas-
HBbIX paBHMHHBIX TEDPUTOPHSIX €BPOMNEHCKOI yacTh crpaHbl ¥ CHUbMpH
BO3MOXHO IIMPOKOE HCTIOJIb30BAHHE BOHOM 9HEPIMHU [UIST Hy K1 MEJTKMX
YCTaHOBOK MOLLHOCTBIO, HE MpeBbliaomei 1-2 Toic. J1.C., a B 6OJIbILIMHCT-
BE& UJIyyaeB — OIPaHMUMBAIOUIEHCST COTHSIMM M [aXXe NECSITKAMU e,
pH 3TOM ... MHOTHe paboTnI (o YCTPOFICTBY I/I0THMH, KAHAJIOB, 30AHMUIA
CTaHLMI) MOTYT GBITh BBUTOJIHEHBI CAMMM HACE/IEHHEM B TAKOE BpeMsi,
Korpa ceJibCKoe XO35IMCTBO He TpebyeT GOoJIbLuoro upcia pabounx pyk”
[24].

J1rist pa3BUTHST MaTION I'MIPOSHEPreTHKY XapaKTEPHE! IBA KAa4YeCTBEeH-
HO pasJIidHebIX STara: OCBOSHHE SHEPrUH Majlblx BOJOTOKOB IMIPOCTAH-
HUHSIMK MOLIHOCTBIO B HECKOJILKO [OECSITKOB KWloBaTT (1919-1945 IT.),
CTPOMTEJILCTBO  CCJILCKHX  MEXKOJIXO3HbIX W FOCyapcTBeHHblX [DC
YKPYTIHEHHOH MOUHOCTH (oT 1 1o 10 Teic.kBr), paGortaounx s MECTHBIX
sHeprocucremax (1945-1969 rr.).

Berynalowme B erpoit menkue I'C NPpUBJIEKA/IM B T€ FOObI BCEOOIICE
BHUMaHME 1 ObUTH NEPBLIMM LUATAMU HA [Ty TH 3NIEK TPHUDHKALIMM COBETC-
Kor nepeBHy. Ha IX Beepoccuitckom cbespne Cosertos B Jlenmn
FOBOpWJI O 3HAWEHMHM I1epBbIX cesibekux I'IC: ”HemaioBaxHyio posb
ChI'paJIo pacClipOCTpaHEHHE MEJTIKHX CTaHLIMIA B IEPEeBHE ... DTUMI MeJIKH-
MM CTaHLWMSIMM OBUIM CO30AHBI B JIEPEBHE LIEHTPh COBPEMEHHOM HOBOM
KpPYTIHOM NMPOMBINUIEHHOCTH 21

IMapTvs1 v MpaBUTENBCTBO paccMaTpHBaIIH CTPOMTEJILCTBO Masibix ['OC
Ha cene KakK CpeacTBO YKperul€HMs1 3HEePreTHUUYEeCKOH 6a3bl cellbCKOro
xosstricTBa. K Hauany nepsoit nsituetky (1928 I.} 3HepreTHyeckast 6asa
CEJIbCKOrO XO3sIMCTBA IMOJTHOCTBIO COCTOSIIA M3 MECTHBIX CTAaHLIMIA, cpenu
KOTOpBIX [0J151 BBIpAGOTKH 371K TPOIHEPrHM Ha Masbix IIC cocTapiisina
0K0J10 26%. C yBesiMueHHeM noTpebHOCTH B 3NIeKTpOIHEprun B Hapkoma-
Te 3emsieniesvsi B 1930 . 6bin1a cosmaHa opraHmsamsi I J1aBCeJIb3TIeK TPO,
PyKOBOIIMBILIAST DPa3BUTHEM CEJILCKOXO3SICTBEHHOM 3NeKTpHUHKAL .

B 1934 r. XVII cbesn BKIIN(6) HameTun .. NPOAOJDKMTL JIMHMIO HAa
Gonee IIMpPOKOEe HCIOMb3OBAHME MAJIsl 37IEKTPOCHAGKEHUS] MeCTHEIX
BUIOB TOIUIMBA ..., M OCOGEHHO ruaposHepryu” [26]. B inone 1934 r.

nocranosiieHrie Coseta Tpyna 1t O60pOHBI 0 Pa3BUTHU M yTIOpSAIOYEHMI |
CTPOUTENILCTBA Mallblx ['OC rosoxuno Hayallo HayuHoMy nomxomy K
ONpenie/IeHHIO TMOPOIHEPTeTHUECKHX DPECYpCOB MallbiX peK., B miosie
1939 r. NpUHATO MOCTAHOBIEHME 3KOHOMMYECKOrO CoBeTa rpu CHK
CCCP O mepax no pabHEHLIEMY pOCTY CTPOMTENIbCTBA Mafibix [ OC”
[4]. OoHako TemMIbl CTPOMTENBLCTBA OTCTABANU OT pocTa norpebHoOCTE
CeJIbCKOro XO3sICTBA B 3JIEKTpO3HEeprud. Beero za nepuon no 1941 r.
6b110 NOCTPOeHO 0KoM10 950 Masibix [OC CYMMAPHOH MOILIHOCTBIO OKOJIO
32 TeIC.KBT (npu cpemmet mowHocty [OC 35 KBT).
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Inst crpontenserBa Maiibix I'DC B CelTbCKOM MECTHOCTH MCMO/Tb3oRa-
/IMCb MECTHBIE PECypChbl, YaCTO B yIUep6 KauecTBy: He XBAaTaslo LIEMEHTa,
CTaJli, KBaJIM(PHLIMPOBaHHOM paGouelt cunbl. ['DC nopoil BO3BOOMIHC
N0 HenoCTaTouyHO paspaboTaHHBIM IIPOEKTaM C HHM3KHMM KadecTBOM
CTPOMTEJIbHO-MOHTaXCHBIX PafoT, OCHAIIAIIMCH HEKOMILIEK THBIM o6opy-
AOBAHHWEM, HEpEOKO I1epeOLEHHBAIIMChL SHEPIETHUCCKHE BO3MOXKHOCTH
BOOOTOKOB. CrielrasibHbIE 3aBOOL! [10 MPOMU3BOCTBY 060pYHNOBAHUA OIS
Mastbix IOC oTcyTerBOoBaM. OGOPYOBAHHME M3rOTABIMBAJIOCH MECTHDL
MK 3aBONaMM B NOpsiziKe wwedcrsa. MHorue maible ['DC, NoCTpoeHHbIe

3a roabl BOHHBI, ObUJIM OCHALLICHE] 060pyIOBaHMEM, M3MOTOBJICHHBIM Ha .

MECTE CHJIamMil XO3SIFCTB, —~ BOOSAHBIMH OepeBsTHHbIMM TypOrHamMu (ripod.
114, Coxonoa), TypbuHamMu M3 aBToneTasiel (npogp. M. Illanosa u
M.B. Korenena). I'SC coopyxanich cuilanmyt Komxo3oB M SIB/SUIHCD MX
cobcTBEHHOCTBIO.  HM3-33  OTCYTCTBUST KBaJIMGHLUMPOBAHHbIX  KalpoB
YPOBEHb MX 3KCIUTyaTaliMy 6bUT HEBBICOK.

BonbumHerBy Manex I'9C 6butm MPHCYLIM HEIOCTATOUHOE MCIIOJB30-
BaHHME CTOKA peK B CpeHel rosoce crpaHs! (onmtiouHble [IC paboTaiu
py IlOKasaTeJsie HCIONb30BaHKsT BHEMABOOKOBOLO CTOKA, paBHOM
0,3-0,4, 1 npu KO3hhHLIMEHTE 06ECIIEUEHHOCTH rnorpeburenei ro saexkT-
posHepruu, pasHom 0,6-0,7), rosHasi ocrarioska I'9C B reproz rNaBOIKOB
M3-32 BbIDABHMBAHMsT YDOBHEH BOObI B BEPXHEM M HHXHEM Obedax,
HEYCTOHUMBBIE PEXIMMBI PaBOTEI C PE3KMMM U3MEHEHHSIMY HaTIPSHKEHUST
M YaCTOTHI TOKA I1pH KOJle6aHHsIX HATPY30K.

OTH HENOCTATKM OrPaHMUMBAJIM HCIIOSb3OBaHHe Maibix ['OC B
OCHOBHEIX [TPOLIECCAX CEJIbCKOX035IHCTBEHHOIO ITPOM3BOLICTRA.

Bce sto mossonsier paccmarpuBath repsbit sTan PasBUTHUSA MaJloit
FMAPOSHEPIETHKHM — OCBOEHME MaJlbIX BOLOTOKOB Me IKiMM I"DC MOLLHO-
CTBIO B HECKOJIbKO NECSATKOB KMJIOBATT ~ KaK BPEMEHHOE, BCTIOMOraTe b-
HOC CpPEeACTBO B 3JIEKTPUGHKALIMY CTpaHLL.

B rniocneBoerHbIe roaw! pons Manbx I'OC BO3pocria. [11s1 BoccTaHoOBIIE-
HWs paspylIeHHOr0 XO35IACTBa Ha CeJle pasBEpHYJ/IOCh CTPOMTESIHCTBO
mastbix FOC. Tosmbko 3a 1945 r. 6bu1a nocrpoeHa 641 manasi IIC obiei
MOLHOCTLIO 18 ThicKBT. B "3akoHe O msituneTHem [iiade pa3BHUTHA
HapOOHOro X03stUCTBa Ha 1946-1950 rr.” HaMmeuasocs YofecrieunTs Macco-
BOE CTPOMTEJIECTBO B CEJIbCKOH MECTHOCTH Hebombumx [DC” [4]. K
1950 r. Ha cente meicTBOBAJIO yixe OKOJIO 6 ThIC, Masbx [OC CyMMapHOI1
MOIIHOCTBIO 243 ThiC.KBT (rpu cpenneit mouHocty I'IC 40 kBrT). Criycrsa
aea roma (1952 r.) HaCUMTHIBAIOCh MX MAaKCHUMAJIbHOE YMCI0 — 6614
Masibix '9C cymmapHoit MowHoCTbI0 322 Thic.KBT, KOTOpble BblpabaThl-
BaJ 24% roTpebsieMoil CesIbCcKUM XO3STACTBOM 3JIEKTPOSHEPrMH. ITo
OlpeICJTIIOCE, [JIaBHBIM 00pa3oM, HaIIPSKEHHOCTHIO OBLIero sHeproba-
JlaHca B 9KOHOMMYECKH pa3BUTLIX palOHAaX CTpaHbl. Y nesibHbIi Bec OC
B CYMMapHOH MOLIHOCTH 3/IEKTPOCTAHLIMK, 0OC/IYKHUBAIOLIUMX CEIbCKOe
XO351IHCTBO, cOCTaBJIsAT B 1950 r. 78%, B ToM umciie manbix [OC 39% [20].

OpHako HaualloM KayecTBEeHHO HOBOrO 3Tarna pa3BHUTHST  MaJloi
THOPOSHEPIETHKH SIBMJIOCh CTPOMTEJILCTBO MEXKONX03HbX 'DC mnosbl-
IIEHHOH MOLIHOCTH, KaK 60J1ee 3KOHOMHUHBIX M Ha[eXHbIX B pabore 1o
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CPABHEHMIO C MeHee MOlHbIMU. Heofxommocts arore Buina onpenernie-
Ha B nocraHosslenun CoseTa MuHucrpos CCCP ”O rutaHe passutHsi
CeJIbCKOH 3JIeKTprpHKaLu Ha 1948-1950 rr.” [4]. B sTor repro pacuiv-
PHMJIOCH CTPOMTEJILCTBO G0Jlee KPYTIHBIX CellbeKix ['DC obLiero ross3o-
BaHMs1, HAXOOsAUMXCs1 B BeAeHHH CeJIbaNIeKTpo, a TaKKe MEeKKOIXO3HbIX
I'SC, nosposisiioLx o6ecreurTs 3JIEKTPOSHEPIrHeH KOJIXO3bl M COBXO3bI
LIeJIOro parioHa, Harnpumep B PsizaHckoit o6nacru Paccrimnyxinckas 'O
MOLIIHOCTBIO 2 ThIC.KBT, B Y36ekckoit CCP Kynamuckast I'SC MotHocTsi0
5 TeicKBT, B CraBponossckom Kpae Hopotponukasi I'9C mMouyioctsio
3,9 ickBT u mp. B 1951-1953 rr. 6bu10 riocrpoeHo 111 cenbekux [OC
O0LIero MnoJsb30BaHKsT cpefHel MolHOCTbIo 440 KBT u 116 MEXKOJIX03-
Hblx '9C cpenmet mouHocTsio 300 KBT Kaxnast [6].

Ilocnie ormeHe! B 1954 r. orpanyuenuit ro 3JIGKTPU(PHUKALIMM CEJILCKO-
XO3SIACTBEHHbBIX PAaMOHOB M MX TOAKJIIOUEHUS! K ToCy1apCTBEHHbIM
SHEProCUCTeMaM MHOIrHME MaJllble KOJIxosHble I'9C 6putn BbIBEIEHLI M3
SKCIUTyaTalMK W IEMOHTHPOBaHbl. HEKOTOpblE M3 HUX CaMM BBIXOIM/IH
M3 CTpOsi, TaK KaK BbIMNOJIHSIMCE MO cr1abbiM NMpoeKTaM, HEOGXOOUMbBIE
M3BICKAHHST He MNPOBOMMIIMCh, BBOOMITMCh B 3KCITYATALIMIO C GOJIbLIMMM
HeZonesuamm 1 Ipy Iyioxom KayecTse pabot. Harprumep, B benopycenm
Ha Besbryckoi I'SC ripu pacuetHOM pacxonie 8 M>/c norepu Ha husLT-
paLio cocraBrisiu 1,8 M3/¢, uto npuBommio K riorepe 30% BbIpaboTKH
3JIeKTpOosHEpruK. Mpyrue manele I'SC pabotaym c nepeGosiMr  u3-3a
TUI0XOro OGEeCrieyeHHst 3aracHbIMY YacTsMU M MaTIOKBaJIMHLIMPOBAH-
HOIo  O0CITY>KMBAOLIETO  epcoHaria. OnHoBpeMeHHO  IpomOIIKANOChH
CTPOHTENBLCTBO 605Iee KPyIIHbIX celbekux IIC: B CTaBponoJiLcKoM Kpae
OpJ1oBCKast MowHOCTBIO 2,4 ThiC.KBT, B BUHHULIKOIT o6nacTy YepHsATHC-
Kasi MOIHOCTEIO 1,4 Thic.kBT, B I'pyaunckoit COP I'C "Mockea” M Op.

B nauane 50-x ronos szanaua SNEKTPUPHKALIMY CEJIbCKOTO XO3sIHcTBA
peluaiack palMOHaJIbHbIM COYETAHMEM LIEHTPAIM30BAHHOIO M MECTHOrO
sHeprocHabxeHUsl. OCHOBHBIM HaMpaBiIEHUEM CeJlbCK O 3JIeKTpruduKa-
LMK 5SIBUTIOCH CTPOMUTEJILCTBO MECTHbBIX IHEPrOCHCTEM, B COCTAB KOTOpbIX
BXOOW/H Marsible I'SC yKpynmHeHHOM MOLLHOCTH M musesbHbie 3JICKTpO-
craHumu. [Ipu pabore manoit I'DC B MECTHYIO 3HEPrOCHCTEMY TaKiie
HEJIOCTATKH, KaK I0JIHasi OCTAaHOBKA B I1aBOMIOK, HCYCTOMUMBOCT PeXH-
MOB paboThl, YK€ HE UMEJTH 0COBOr0 3HAUEHUS. Malbie I'2C oimontsim
B MECTHOM aHeprocucreme hyHKLMH CYTOYHOro, a MHOI1a M He1e,/1LHOrO
perynnposanus. Ha maneix 'SC yacto pacrnionarancs OMnepaTHBIL I
PE3€pPB MECTHOMH 9HEProCHCTEMBI, KPOME TOrO, OHM MCTOJIL3ORA MTHCE ans
peryiMpoBaHMUs 4acTOThI.

CosnaHue MEeCTHBIX 3HEProCHCTEM MO3BOASIIO COYETaTb HAICKHOCTD
SHEProCHAGKEHHSsT ¢ 6071ee BBLICOKON CTENEHbI0 MCTOJIL30BAHMS SHCPriI
pE4HOro CTOKAa, 3HAUMTEJIbHOTO CHHXCHUST Ce6GECTOMMOCTH 9HCPrH 1t
T.4. Cosparivasi B 1953 1. 1eppasa B CcTpaHe Kopeyis-lleBucHkonckas
MECTHasi 3HeprocucremMa o6LemrHsiAa Oprosekyio Nnapotypbmtityio
CTaHUMIO MOLLHOCTBIO 2 ThIC.KBT M Heckonmbko IC MOUIHOCTBIO, ThIC.KBT:

KopcyHe-llleBuenkonckas ... ... .. ... .. .. 1,65

Crebnobekast . . ......... ... ... ... 2,8
HebHeHCKAS o .ovv o 0,56




3a 1953-1957 rr. BbIpabOTKA 3J7IEKTPOSHEPTHMM 3THMM CTAHLIMASIMM 33
c4yeT o6beqMHEHHST B SHEProcrcTeMy yBellnuniack B 1,7 pasa, o6cyxu-
BaIOLLMI IepcoHalT coKpaTuricst Ha 30%, ce6ecTOMMOCT, 3HEPrMH CHHU3H-
nach Ha 21%.

1t MHOrMX MECTHBIX 3HEPrOCHCTEM HCTOYHHUKOM perysupyoLes
MOLLHOCTH $IBJISUTMCh HE OM3eJsIbHbIE 3JIEKTPOCTaHLMH, a ['C ¢ Bonoxpa-
HWJIMLIaMK CE30HHOIO peryiposaHmsi (OxaHcekast B [TlepMckoit o61actH)
WIKM rocynapcTseHHast sHeprocucrema (llatumHckast B JleHWMHrpanckoit
obJiacty).

Pa3suTHio Maslol rMOpOSHEPreTHKH B OC/IeBOSHHbIE FOabl CONEHCT-
BOBa/lii  HAaY4HO-MCCJIELOBATE/IbCKHE, T[POEKTHO-KOHCTPYKTOPCKHE U
y4ebHble MHHCTUTYTEL B 1945 r. BcecolosHbIM MHCTUTYTOM IMIpOMALIMH
(BUI'M) 61111 11ipoBeieHb] UCC/IeIOBAHMSA U pa3spaboraHa HOMEHKJ1aTypa
THApOTYpOHH Wwisi masbix [3C. ”Ypanruapomawr” (r. Chiceprs) 1 Hlesr-
KoBckuit (B llonmockoBbe) 3aBombl Haualu ocBoeHHe FIPOM3BOJICTBA
obopynoBaHusi [isi Masiblx ['DC. DHEpreTMyecKMM MHCTHTYTOM HM.
M. Kpxn>xaHOBCKOro IpoBOAMJIMCE MCCJIEHOBAHMUSI [0  CO3IIAHMIO
MECTHbIX 9HEPIOCUCTEM.

B 1948-1950 rr. I'maBHOe yripaBJieHME CEJILCKOM 3JIEKTPHUUKALIN
paspaborasio ”CxemMy HCMO/b30BAHUST MECTHbIX 3HEPropecypcoB OJisi
CeJIbCKOH 3JIeKTpUHUKALIMK”, KOTOpasi coep:kajla maHHblE O HAJIMYUH
FUOPOSHEPTOPECYPCOB MECTHOI'O 3HAYEHMST M BO3MOXHOCTH MX OCBOESHMUS.

B sT0T nepron 66110 cosmaHo crielanbHoe NoapasneneHue 1o MpoeK-
THPOBaHHIO MaJlbix ['OC — uHCTUTYT T UrpocebasieKTpo” (B HacTosiLiee
BpeMsi MHCTUTYT “CeJIbsHepronpoekt”’) ¢ GuiMaiaMi B Pas/IMUHbIX
COIO3HBIX pecrybJIMKax.

B 1954-1955 rr. mHctuTyT “TunpocernsaiekTpo” paspaGorai (B8 1956 r.
yrounun) “lpyHimnuansHyio  cxeMy CHabxeHus 3JeKTpodiieprieit
celibekoro xosstictea CCCP Ha 10-15 ner”. B Hell 6blla o6ocHOBaHA
HEOOXOIMMOCTb LIEHTPaJIM30BaHHOIO SHEProCHAGKEHHS! M MCIOJIb30Ba-
HUsT MECTHbIX 3HEPIOPeCYpcoB (CTPOMTENBLCTBO MeXpaihoHHblx [DC u
TEIUTOBbIX 3JIEKTPOCTAHLIMHI C NOJIEBBIM YUYACTHEM KOJIX030B M COBXO30B)
U151 3MIEK TPHDHKA UM CEJTbCKOXO3AMCTBEHHbBIX paiOHOB, HE OXBaUeHHbIX
KPYIHLIMH 3HEPIrOCUCTEMAMH. .

HUccnenosanmsivmu B 0611actv MaJioi FMAOPOIHEPreTUKH 3aHUMaJI|Ch B
50-e roge! MHOrMe aBTOpBL Borpocam sHEpreTiueckoro U KOMILIEKCHOro
MCIOJIb30BaHMsT MaJlblx peK rocesitienbl pabors! JI.C. Xuno6oueHko,
M.H. Jlacunckaca, A.M. TionenaHosa, J1.A. UunuHrapsina, M.I'. KpacHu-
Ka ¥ [p., OGOCHOBaHMsT U BHIGOpA OCHOBHBIX [apaMETPOB Masibix [DC —
pabotel C.A. Crpesikosckoro, E.JI. lllaua, B.B. Cemeriopa 1 ap., yJyuduie-
HUA TCXHHKO-OKOHOMHYECKHX [loKasaresied maibix [DC - paborsl
.. Kyxona, B.B. Ckyrapepa, ®.T. Mapkosckoro 1 ap., paboTbl MaJlbix
['9C e cocraBe mecTHBIX 3HeprocucTem — AT 3axapuHa, 1.A. KapayJiosa,
BJL Kawarxawsunm, B, Beiiua, 1.4, ITmpxaBkH W Op., 3KCMUTyaTalvu
Masplx TOC - SLU. Pnekcepa, B.M. Iloranosa u ap., yCJI0BHME paboThl
MaJibix ruaporypOuH — H.M. lllanosa, A.B. Kssitkosckoro, 11.51. CokoJiopa
M ap.
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OnHaxe, HECMOTPS Ha pacilMpeHHe HCCIIELIOBAHHMA, CTOMMOCTh CTPOM-
TeJIbCTBa 60sIbiIMHCTBa Mallbix ['OC u cefecTouMocTh [IPOM3BOOMMOIA
MMM 3JIEKTPOSHEPIHMH OCTABAJIMCh OTHOCHTE/ILHO BBICOKMMHM. OCHOBHDI-
MM NpyUUrHaMHK GbUTH GOJIbIUME 3aTPAThl HA COLEpXaHHe 0BTy XX HBAIO-
Iero riepcoHasia, OTCYTCTBME CEPHMHHOIO MNPOM3BO/ICTBA obopynoBaHMsA,
HH3Kas1 CTereHb aBTOMaTH3aLIMH PEXHUMOB paboTLI, KonuposaHue onbita
[IPOEKTHPOBAHMST 1 CTPOMTEJILCTBA KPyNHbIx I'DC MpUBOOMIIO K pacTsi-
[MBaHUIO CPOKOB NMPOEKTHUPOBAHMSI M CTPOUTEIILCTBA MalTbix "DC, HeoBoc-
HOBAHHOMY YCJI0XKHEHUIO KOHCTPYKLIMIA.

Ilo mepe passBuTHS LEHTpanM3OBaHHOrO 9HEProcHabXeHHsT CTpoit-
TeJILCTBO MaJsibix ['DC B crpaHe cokpaianocs. YacTh MaJibix I'SC 6buia
3a6polueHa 13-3a BBICOKOM ce6eCTOMMOCTH BblpaaTbiBaeMON 3J1eKTpO-
SHEprHy W TpyHOCTeH sKcrinyatauuy. Bonee cobepiuchubie I'C Goutii
NOOKJIIOUEHB! K KPYMHbIM 3HEPrOCUCTEMAM, MHOTHE GhLISTH aBTOMAaTH3H-
poBaHbl. 3HauMTeNbHAS UX YaCTb NEHCTBYET M B HacTosillee BpeMsi,
BbIpabaThIBast 3JIEKTPOIHEPIHIO 110 €e0eCTOMMOCTH, 6JTHM3KOI K ce6ecTol i-
MOCTH S7IEKTpOSHEPrii KpyrHeix ['OC. OTo cBMpeTenserso Tomy, uto
HeT riperpall AJisi CO3CaHMsA 3KOHOMMUHBIX Maibix ['C. IuHamMuky
BBOfa Malblx I'OC MOXHO MnpocsienuTs no Tabil., 1.1, cocraBneHHOR 110
naHHbiM LICY CCCP.

PasButHe Masiolt rMOpOSHEPre TUKY 6BIIO CBSI3aHO HE TOMBKO C 3J1eKT-
prdHKaLMeit ceNbekoro xosstitcrsa. CorylacHo rnany 'O2JIPO 6onbitioe
SHAUCHHE Hapsily CO CTPOMTEJILCTBOM KPYIMHBIX IUISi TOrO Bpemeiii
9HEProotbeKToB (Bosxosckoit I'SC, IHenposckoit IIC u ap.) Npunasa-
JI0Ch  CTPOHTEJILCTBY HEOOJIbIUMX 110 MowHoctH ['DC (ot 2-5 10 30
TBHIC.KBT) B sKOHOMIYECKH OTCTANBIX HALIMOHATbHBIX paHoOHax, He HMMelo-
X CBOMX TOIUIMBHBIX 6a3. B nicpebie moBoeHHble NsiTHIETKH ObLITH

rocrpoeHsl Takue ['OC, kak: MouwiocTs,
Thic.KBT
JIeHMHAKAHCKAS o v v o ivv e 5,28
TM3ENMBOOHCKAS « oo v v ot s, 22,94
IlsopareTckast .....oooiuii L. 25,12
3eMO-ABUATIBCKAS « o v v v v vt 12,8
Bos-Cyhckam .. ....................... 4

BosbinHerBo Manibix I'AC B cucreme Munsnepro CCCP 6bu10 110C7-
poeHo BO Bpemsi Bermkoit OreuectBenHoi BOHHLI B CpennHet Azmi 1 Ha
Ypane nnst cHabxeHHs1 371K TpoOIHEpriteit 3BaKyHWPOBAHHbBIX TIpEripiisi-
Thi. CrpoureniserBo I'OC Beslochk CKOPOCTHBIMM TEMITAMM, HCTI0MIB30BA-
JI0Ch  5BaKyMpOBaHHOE O6OpyHOBaHWe, Harlpumep B Cpemrieid Az
Canapckast '9C mouwioctsio 10,8 Thic.kBT 6buia rioctpoeHa 3a 14 nvec. B
3TOT NEpHOA ObLIM MOCTpoeHk! TakHe 'AC, Kak:

MoiiHocTs,

Tbic.KBT
Axkasax-Il ... . . . L, 9
AKTEMMHCKAST « .0 u e, 15
Kubpanickast ........................ . 11,2
JlebenmHoBCKASA. . ... .o 8,4



Ta6auya 1.1. MmHasxa BBona B IKCIUTYATALIHIO

mankry F3C {ramze HCY CCCP)

IMorpebnenue Yucno MouHocTte IIpoussoncrso Yucno yacos
anektposHep- I'D9C  obwan, cpenHss, 3JIEKDOSHEPTMM  MCIIONb3OBA-

MU CeJIBCKUM ThC.KBT KBT MITH. % rorTpe6- HHUS ycTaHOB-

Fon XO35IACTBOM, KBty neHust TNIEHHOM MOL- -
MJIH.KBTy ! HOCTHU B rofl, 4

1919 47 1,6 34 .

1924 13,2 135 3 22

1928 35 190 7.5 39 9 26 230

1932 86 207 8 38 S e

1937 380 520 22 42

1940 542 943 31,6 33,5 48,8 9 1544

1545 375 1093 48,9 44,7 68,2 18 1395

1950 1300 6073 243 40 305,8 23,5 1431

1952 2000 6614 332,3 50,2 466,1 23,3 1481

1954 3000 6571 397,7 60 567 19 1430

1955 4000 5818 410,4 70,5 586,3 17 1699

1956 4840 5679 4279 75 786 15,5 1840

1957 5800 5615 443,1 79 805 14 1860

1958 6907 4765 446,5 94 922 13 2060

1959 8442 4062 481,6 106 1025 11 2138

1960 9970 3544 410,6 115,9 920 9,5 2240

1961 11928 2939 410 136 998 8,5 2430

1962 14 080 2655 384,6 145 901 7 2500

1963 16 130 1928 162,3 84 247 1,5 1520

1970 38 552 360 64,7 179,7 112,2 0,29 1750

1980 110 884 70 10,1 143 11,1 0,01 1050
1985 145 665

Ta6auua 1.2. Mymamuxa BBona mManbx I'IC Mimanepro CCCP

Yucno I'SC O6iuas mow-
HOCTb, ThiC.KBT

Ton Uneno I'9C O6mas mou- Ton
HOCTBb, ThIC.KBT

1920 2 2,05 1960 177 965,5

1930 11 65 1970 398 1267,8
1940 22 184,1 1975 305 1250,8
1950 41 358 1980 250 1236,7
1955 62 705 1985 243 1250,3

bonLumniicTso 13 Hux mefcTByeT no cux nop. JMHaAMHUKa BBOMA MAJIbIX
I'SC Munsnepro CCCP riokasaHa B Ta6it. 1.2.

OnHako B nocsienHue 20 NeT cTpoMTENBHCTBO Masblx I'IC M rpous-
BOCTBO OGOPYIOBAHUSA /151 HUX B CTpaHe NpeKpaTiITHC.
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1.2. COBPEMEHHOE COCTOSIHHME
MAJIOH THOPOSHEPTETHKH B CCCP

B Hacrosuniee Bpemsi 6oriee 90% panee MOCTPOEHHbIX B Haluei crpate
Mmarbix ['OC crincaHo. B ocHoBHOM crivcanbt Menkue [IC MOLIIHOCTBIO
50-100 kBT, nMpuUHA@IEXaBiLIME KOMX03aM U coBxo3zaM. CrHcbIBaJIMCh
TakKxe ¥ boriee moruHble I'C,

Ilo cocrosiHmio Ha 1.1.88 r. B cucTeme MunsHepro HaxogsiTcsi B 9Kl -
JyaTatum 243 manbix F'OC eqMHUUHOM MOIIHOCTBIO MeHee 30 Thic.KDBT
Npy CyMMapHOH MotHOCTH 1250,3 Thic.KBT., M3 wumcna koropbix 185
Manbix I'9C cymmapHoi MouHocTbo 411 Thic.KBT MMmeioT eIMHHYHYIO
MOLWHOCTE MeHee 10 Teic.KBT. Manble I'OC uncisitest Ha 6anaHce W B
APYT'¥IX MUHHCTEPCTBAX M BeIoMcTBax (Munsonxoz CCCP, Mutipeudrior
PCPCP, MuHLIBET™MET M fp.).

B 1984-1987 rr. Mumsnepro CCCP mnposommno o6crenosane 387
Mmatibix 'DC pasHbix BeoMCTB, B ToM umcie 219 DEHCTBYIOU X H 3aKOH-
CEPBUPOBAHHbIX U 168 criMcaHHbBIX.

‘Kaxmast craHumst ofcnenosanace ro 126 rnapamMeTrpaM, BKJLOYasi
AaHHbIe 10 060pyNOBaHHIO (OCHOBHOMY M BCTIOMOTaTESIbHOMY), COOpYKe-
HU5IM, TEXHHKO-3KOHOMHUYECKHM TMokKasatesisiM. OLeHKa 06Crenosari-
Hblx MaJiblx 'OC no TexHHUecKoMy COCTOSIHMIO rpyBeieHa B Tabol.
1.3.-1.5.

Tabnuya 1.3. OLeHKa TEXHHYECKOro COCTOSIHMS

Manex [3C
TexHHueckoe cocTosiHUe - Yucno I'3C
R BCETO ne#cTeyo- CIIHCAHHbIX
LIMX M 3aKOH-
CEpPBUPOBAH-
HBbIX
Y noeneTBOpUTENILHOE, MPUrONHb! ANS 58 58 -
OaNbHEHIIeH 3KCrIyataumuy
Heynosnersopurenbroe, NpUrogHe! qiis
AanbHeHweN 3KCNAyaTallMM TONLKO Mocse
DPEKOHCTPYKUMH M TEXHUUYECKOro Iepesoopy-
KEHHUST:
obopynoBaHus 168 98 70
THIOPOTEXHHUYECKHMX COOPYXEHMM 7 7 ~
060pyNOBAHHA M MMAPOTEXHUYECK MY 89 46 43
COOpYXEeHUH
He npuronHe! anst sxcnnyataumum 65 10* S5
Hrtoro 387 219 168

*Tloanexat NMKBHUOALIMM B CBA3M C 3aTONIEHHEM TEPPUTOPHUM MITH M3MEHEI e M
TEXHHUYECKOM CXeMpl Kackama. ' - o
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Tabauya 1.4. Crenens asToMaTH3aLM Masex I'DC

CreneHb aBTOMaTH3aLIHH Yucno I'SC
' BCEro MuHsHepro npoyux Be-
cccp HOMCTB
IMonHocTRIO asroMarMsupoaaHHMe‘(Gea 18 15 3
neXypHOro repcoHana) ' o
HonyasTomaTHaupoBaHHEIE (IIpH HaTH- 288 204 24
UMK AeXYDHOTro nepcoHana)
Hert cBeneHmn® 141 131 10
Hroro 387 350 37
“IIp1Benersl nanHbIE 10 CITMCAHHbBIM MasbiM [DC.
Tabauya 1.5. Cs3b ¢ 3Heprocu;:1euoﬁ Manbix 'DC
Hanpsixenue, kB YucnoI'9C
BCEro paboTaolyix Napainensb- paboTaoLuxX M30JIMpOo-
HO € 3HEProCHCTEMOH BAHHO OT 3HEPrOCHUCTEMEI
0,4 1 Huxe 3 -/ - 3/...
6,3 36 . 36/ — ~/ -
10 86 63/14 5/4
35 . 66 65/1 -/ -
110 16 16/ - . -/ -
Her crepnenuin 180 151713 11/5
Hroro 387 331/28 19/9

IIpumevaHue. B upcnurene — yucino maneix I'IC B cucTeme Munasnepro CCCP,
B JHAMEHAaTeJl€ — B CMCTEME TNPOYMX BELOMCTB.

Pacuetnb! ahdpexTHBHOCTH nanbHeMweH 9Kcrutyataumy manelx I'SC
Ha OCHOBE COI10CTaB/IEHMS] €KEroaHbIX CyMMapHbIX usfepkek 1o I'3C ¢
CYMMApHBIMI M3LEPXKKAMM T10 aJIbTEPHATUBHOMY HCTOYHHMKY 3JIEKTPO-
SHEPIHH [0Ka3bIBAIOT, YTO [IPAKTUUECKH BCe 06c1eN0BaHHEIE NeHCTBYIO-
ue Malbie I'IC sABNsOTCS peHTabe bHLIMM M NOMKHbL GBITh coxpaHe-
HbI B SKCIUTyaTallkH, & 3aKOHCepBHpOBaHHbIE Masible I'DC ~ packoHcep-
BUPOBAHBbI.

Ha 6ornplueit yacty o6ciienoBaHHBIX Masibix IOC U3 umcna JeHCTBYI0-

LHMX M 3aKOHCEPBHMPOBAaHHLIX 3aTpaThbl Ha 1 KBT MouwHocTH COCTaBJISAIOT

ot 400 no 1500 py6 (B mepecuere Ha cOBpeMeHHBIA YpOBeHb 1ieH). C
pocToM MOLHOCTH I'IC ynerbHbIE 3aTpaThl CHIIKAIOTCS: MX HaUBO/IbILIEe
CHIDKEHHMEe HabronaeTcst Npd  yBENMUEeHWM MOWHOCTH oT 100 mo
1000 xBt, nocnepywouiee ec ysenmueHie CYLIECTBEHHO He€ CHMXKaeT
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3aTpat. UOoHAKO 3HAUMTC/IbHAST YaCTh YA IbHbIX 3aTPAT 3ABUCHT TaKXe U
OT McroJyb3yemoro Harlopa I'OC, nnowanu sepkana BOLOXpaHWIHMIIIA M
OpyrHx paKTopoB.

CpenHue ynessHbIe 3aTpaThl 10 06CIIEN0BAHHBIM MasIbM [DC cocras-
ns0T oKkos10 700 1 500 py6/kBT misi I'9C, pacrionoxeHHbIx B €BpOIiekic-
KOH 1 asnarTckoi uactsix CCCP cootseTcTBeHHO. CpeqHHe eXeromHbie
M3NEPXKKH T10 SKCIUTyaTallii COCTaBJISliOT o0Komno 15 u 13 py6/kBT coor-
BETCTBEHHO. Cpe/lHee OTHOLIEHHE €XEroHbIX H3LEPKEK 110 3KCIUTyaTa-
LK CTOMMOCTH OCHOBHBIX (POHOOB 3,2 U 3,7% COOTBETCTBEHHO. TaKue
BBICOKHE M3NEPKKU OOBACHSIOTCS! MHOIOUYHUICHHOCTBIO MEpPCOHAA Ha
I'SC, HeynmoBNETBOPUTEIIbHBIM TEXHHUUECKHM COCTOSIHHEM obopynoBa-
HHUS. ¥ 60/bIIMM yOeJIbHbIM BECOM CTOMMOCTH 060pynoBaHHST B OCHOB-
HbIX POHMIAX.

CebecTonmocTs NpoM3BoaCcTBa SJIEKTPOSHEPruH Ha 219 o6crie noBaHHbIX
Marblx I'9C namensieTcs B cnenyoupx rnpenenax:

o)
3

CebecTonMOCTD

37I€KTPO3IHEPT UM

Kon/(kBry)....... 0,1-90,5 0,51-1 1,1-1,5 1,6-2 2,1-3 3,14 >4
YuemoI'2C ... ... 58 54 22 7 4 7 4 63

Ha 141 manoit I'SC ceGecToMMOCTb MpoM3BoacTBa 3JIEKTPO3HEPIMH
cocrasisieT 0,1-2 kor/(kBr-y), a wmcno manbix I'SC, umerox cebectou-
MocTe 6onee 1,5 kor/(xBr-y), HeBemko, CrnenosaresibHo, cperisis
Ce6eCTOMMOCTD COCTaBJISIeT IIpHMepHo 0,5 Kor/(«kBr-u),

Yacts Manbix M'SC, MMeoIHX BLICOKYIO Ce6EeCTOMMOCTD MPOH3BOICTBA
9JICKTPOSHEPriH, BXOMT B COCTaB KOMIUIEKCHBIX [MAPOY3JIOB, N0 KOTO-
PbIM BCE 3aTpaThl OTHECEHbl Ha THUOPOIHEpreTHKy. Huskasi cefecrou-
MOCTb OTHOCHTCH K COOPYKEHMSIM TPAH3UTHBIX CTYTIeHeR Kackaros ["3C
C 60JIbLIMM YKMC/IOM YacOB MCIIOJIb3OBAHUST YCTAHOBJIEHHOM MOIIHOCTH.

ITaTHble KoadduimerTs! IOC BapbHpyOTCS: B LIMPOKOM J[IMaria3oHe
or 0 ues/MBT [isi NOMHOCTBIO aBTOMAaTH3HMPOBaHHbIX Masiblx ['DC 10
22 yen/MBT 151 HEABTOMATH3HPOBAHHLIX — U B CpeOHEM COCTaBJISIIOT
0K0J10 4 yesioBeK Ha 1 Toic.KBT ycraHoBeHHoM MouHoctu I'DC.

CTpyKTypa 3KCIUTyaTaUMOHHBIX 3aTPaT Ha O6C/IeNOBAHHbBIX MaJlbIx

C npuseneHa B Tabi. 1.6.

Ha ofcnepoBanHbIx neicTByronpix, 3aKOHCEPBUPOBAHHbIX M CrIMcali-
HelX MaJiblx ['DC 'ycraHoB/IeHO 060pyHoBaHME KakK OTEUECTBEHIioro
NpOM3BOACTBA, TaK M MMMopTHOE (110 30%) (Tabn. 1.7).

OcHOBHbIE THIMBI KOMIIOHOBKM arperaTHblx GSIOKOB CYILLIECTBYIOLLIMX
Masiblx [OC cnenyrowpe: '

1) ¢ NOBOPOTHO-JIOMACTHBIMY MU NponeIepHbIMY THOPOTYpOHHAMU B
BEPTHKAJIbHOM  MCIIOJIHEHHY, YCTaHOBJIEHHBIMM B CMHPaJIbHOH M/
TIpAMOYT'OJIbHOM Kamepax, ¢ KOHUURCKOM MMM MPSMOCC! I0i OTCACHIBAIO-
et Tpy6GoH, pacCuMTaHHbIE Ha Haropsl 1o 20 M, MolHoOCTBIO OF 0,06 [0
7,5 MBrT;

2) ¢ BEPTHKAJIbHBIMU paaHallbHO-0OCEBHIMM ruapoTypbunamit, ycraHos-
JIEHHBIMW B METaJU/IMYeCKOM CrMparbHOM Kamepe, ¢ H30THYTOM OTCacCh!-
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Tabauya 1.6. Crpykrypa IKCILTYATAITMOHH KX 3aTpaT, %

MoHocers I'SC, AMopTusaumoHHble  3apaboTHasi nna- Ipouue
TolC.KBT OTYMCIIEHUS Ta

o0 0,5 33 57 10
0,5-1,0 36 53 11
1,1-2,5 43 44 13
2,6-5,0 52 33 15
5-10 58 26 16
10-20 62 21 17
20-30 64 19 i7

Tabauya 1.7. Bug ycraHoBneHHbIX THAPOTYP6HH Ha 06CJIENOBAHHBIX
Manex 'AC

Pagmaneho- OceBsbie Kosuiosbie Bcero
ocesble (PO)
rac IMosopoTHo- Iponennep-
JoracTHble Hpie (TTP)
€208 - N
MuHsHepro 130/36 36/15 38/7 14/7 218/65
CCcCp
Hpyrue pe- 6/2 2/... 9/1 Ceed e 17/3
OOMCTBA
Hroro 136/38 38/15 47/8 14/7 235768

[IpuMeyanue. B YHCTIUTEJIE — BCEro, B 3HaAMeHAaTeJle — B TOM uYMclie MMIOpT-
Hble, ’

BaloLeH py6oH, paccunTaHHbIe Ha HAaropst oT 20 10 150 M, MOIIHOCTBIO OT
0,9 no 10 MBr;

3) ¢ ropu3OHTaTbHBIMM pazallbHO-OCeBEIMM [MAPOTYpOHMHAMMU, ycTa-
HOBJIEHHBIMM B MeTaJUITHUeCcKOM Cl1palJlbHOM Kamepe, C M30CHYTOH
MCTaJUTHYeCKOH OTCacChIBAIOILEH Tpy6Oit, pACCUMTAHHBIE Ha Hariops! ot 20
1o 150 M, MowHoCTEIO 0T 0,2 110 1,6 MBT;

4) ¢ ropu3OHTAasILHBLIMM pamMallbHO-OCEBbIMHU  rUOpPOTYp6MHAMU ¢
KOXYXOBbIM (hpOHTAJIbHBIM [10OABOLOM BOOBI K pabouemy KoJlecy, paccuu-
TaHHBIMUK Ha Haropbl oT 4 110 55 M; :

5) € KOBLLIOBbIMLA TMApOTYpOMHAMHM, PACCUMTaHHBIMU Ha HaNopbl oT 110
0 560 m.

O6cnenosanne neficrByowmx Manbix IC IoKa3aJsio, uto 50% u3 Hux
OKCIUTyaTHpyiotesi 6onee 30 siet, 8% — 6onee 50 net. Us-3a mMTeIbHOMO
CpOKa CJ1y6bl 060pyIOBAHHE yCTapesio U M3HOMEHO. JUTst rionnepxaHus
€ro B paboyemM COCTOSTHHH TpeByeTcst MPOBEeaeHHUE KATTHTAIIbHONO peMoH-
Ta M TEeXHUYECKOro riepeBoopyxenusi. [Ipyuem Ha 60 masbix I'IC samena
060pymOBaHVST JOJDKHA 6bITh NposeneHa B 6rmxakiume rogsl, MHAYe OHU
MOTLYT BbIHTH M3 CTPOSI.
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Tabauya 1.8, Coriosiivie {1IAPDAMETPH 00CIEQOBAHHEIX
. CTIMCAHHEX Mayux ['DC

Hanop, M Ymceno I'9C MomHocTe0, MBT
' 0,1-1,0 1,0-10,0 Bcero
>20 138 10 148
2075 18 1 19
>75 1 1
/ Hroro 156 12 ) 168

Texumuyeckoe rnepeBoopyxeHHe Mablx [DC HomxHO rpeuMylLecT-
BEHHO OCYIIECTBJISITECS HA OCHOBE 3aMeHb! TIPeXKHEr0 060pyI0BaHHst Ha
BHOBb CO3faBaeMoe YHHMpHULIMpOBaHHOe., Takasi 3aMeHa BO3MOXHA C
MHHUMAJIbHBIMA  T€peesIKaMH  CTPOMTEJIbHOM YACTH CYLUECTBYIOLLUAX
Masibix I'9C 1 coxpaHeHHeM BepTHKAIIbHOM WITH MOPH3OHTAIILHOM KOMIIO-
HOBKH 060pyiOBaHHs1. [17Ist HEKOTOPbIX CTAHLMIA [TOTPE6YETCsT M3rOTOBIIC-
HHe HHOMBHOya/IbHOro obopynopaHMs. llenecoofpasHa 3ameHa Majio-
SKOHOMHUYHEBIX TMIOPOTYPOMH C KOXCYXOBBIM (DPOHTATbHBIM TTOBOIOM
BOZBI HOBBEIM THITOM 060py IOBaHMSI, HArlpUMeED FOPH30OHTATILHOL TpyOHOI1
Typ6HHO# ¢ S-06pa3Ho#i oTcacsBaoLIEeH Tpy6Oit.

Ilo npensapuresbHoM ouerke I'npporipoexra (Ha 1.01.1987 T.) 3aTpaThi
Ha TEXHWYECKOE IePeBOOPYXXEHHE MEHCTBYIOLMX M 3aKOHCEPBHpOSali-
HeIx Masibx [OC coctapaT B cpetHem okos10 150 py6/xBr!. .

Huxe npuseneHs! natHble 1o 168 crivcarHbiM mansm IC (Tabn. 1.8),
KOTOpBIE HAXOASITCS B PA3JIMYHOM COCTOSTHHM: OT XOPOUIO COXPAHMBINIX-
Cs1 OOBEKTOB MO [10JIHOCTBIO pa3pylueHHEX. YacTb CHMCAHHBIX MAasibix
I'SC moxeT 6bITh BOCCTaHOB/IEHA, 3aTPAThbl HA MX BOCCTAHOBJICHME [10
NpeBapUTeIbHBIM pacueTaM B cpearieM cocTassiT 500 py6/kBT.

M3 168 paccMOTpeHHBIX CMMCAHHBIX Masibx [DC HariopHbIA poiiT
coxpaHwIcst JiMulb Ha 113 o6bektax. Coopyxenust Ha 25 manpix [OC
HaxopsTCsi B yNOBJIETBOPUTESIbHOM COCTOSTHMM M TPEBYIOT HEGOIIbILION
pemoHTa (puc. 1.1), Ha 45 oHuM TpeOyIOT KallMTaJIbHOrO peMOHTa (puc. 1.2),
Ha 43 Heo6XOOMMO YACTHYHOE BOCCTAHOBJIEHME MX (pyc. 1.3), a Ha 55
COOPYKEHHMST paspylleHbl M BOCCTAHOBJIEHHE HX PABHO3HAUHO HOBOMY
CTpOMUTEJILCTBY (pHc. 1.4).

Beero m3 paccmoTperneix cnimcattbix I'IC coxpaHMHe 1 Moryt Ouit.
BOCCTaHOBJIEHHI 144, Beommy 1ix B sKcrUTyaTtaimio cNenyeT yOoesmTs ocoboe
BHHMaHUe,

Hsyuenue panee nocrpoerHbix Masbix ['DC MOKA3LIBACT, UTO BO3MO. -
HbI PEKOHCTPYKLIMST M BOCCTAHOBJIEHHE YAaCTH M3 HMX, NIPUYCM 3aTpParti
OynyT CylUeCTBEHHO MeHbILE, YeM Ha HOBOE CTPOMTENLCTEO. C MomMoll BIO
3aMHTEPECOBAHHBIX MECTHBIX OpraHHU3aLIMi M IPH XOPOLLIO OPraHH30Bal i-

!B cas13u ¢ nepexomom Ha HoBbIe YCHIOBHS XO3STCTBOBAHMSA BO3MOXHO CyLIECTBel -
HO€ M3MEHEHHE CTOMMOCTH 060pynoBaHHS.
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Puc. 1.1. Kackan Ilpasautckix I3C Ha p. Jlase. Bug Ha agaxue I'DC-3 u BOOOCIMBHYIO
MJIOTHHY

Puc. 1.2. TIponetapckasi I'3C Ha p. Manbid, Bua ¢o cTopOHBL HUXHETO 6beda

Puc. 1.4.T3C NanucHuc Ha p. OucHa. Bug co CTOPOHLI BEPXHEro 6neda



JIeHbI K OpyTHE NoaJiexallie BOCCTAHORBIIe-
3TO OIIHO M3 IePBOOUEPETHbIX HArpaBIeHUH paboThl
10 aibHe ALLIeMY Pa3BUTHIO MAaJIOH M’MOPOSHEPIreTHKH B CTpaHe.,

PRy

Do

I'nasa 2

[NIOTEHLIMAJT MAJIOU THIIPOSHEPTETHKH

2.1. THOAPOSHEPTETHYECKHE PECYPCH CCCP !

I'mpposHepreTmueckue pecypcbl  SIBRSOTCST OOHMM K3 Hauboliee
M3YHEHHBIX, [TOCTOSIHHO BO30GHOBJISIEMbIX MCTOYHHKOB SHepruu. Ha Tep- |
puropun CCCP cocpenotoueHo 12% MupoBbIX 3ariacoB CHOPOIHEPrHK
(Tabn. 2.1).

Pasnmuaior TpM Karteropum FHMAPO3HEPreTUYeCKoro roreHuMana;

TEOPETUYECKHUH (BallOBOH) TI'MOPOIHEPrETHUECKHII I[OTEeH-

LinaJl - Io/IHasi TEOpeTHYECKasl CyMMa 3HEPriH TOJILKO PeYHOro CTOKa; }

TEXHUYECKHH IHMOPO3HEePreTHUECKUIA NOTEeHMAJT — YacTh Teope-
THUECKOro M’MOpOSHEPrETUYECKOro M0TEHLIMASIA PEUHOrO CTOKa, KOTOpasi
TEXHUYECKH MOXET ObITh HCIOJIb30BAHA MITH YXKE HCIIOJIb3YeTCsT; TEXHU-
YECKMH MOTeHLIMaJl OCTATOUHO [TOCTOSTHEH M MOXET M3MEHSITHCS JIMILL
B 3aBMCHMMOCTH OT CYLUECTBEHHBIX M3MEHEHHI CIoCO6OB IMPOM3BOLCTBA
3NEKTPOIHEPryn Ha ['IC; ,

3KOHOMMWUYECKHUHN TIHOPO3HEPreTUUECKHiA TMOTeHLMATT — YacTh
TEXHUYCCKOrO  I'MIIPOIHEPreTUYECKOro IIOTeHIIMaNa, MCMoJIb30BaHHe '
KOTOpOH SIBJISIETCHl SKOHOMMYECKH 3dhhEKTUBHbIM. DTa KaTeropusi 4 '
fpeacrasiisieT HauOO/BLLLIMIA HMHTEpPEC IUISt OLIEHKH BO3MOKHOCTE:
TMAPOSHEPIeTHYECKOr0 CTPOHTESILCTBA, JKOHOMMYECKHI TMIOpOIHepre-
THUECKHH MNOTEHLIHA U3MEHSIETCST BO BpEMEHH, W MCIIOJb30BaHUE ero B
Pa3/MuHbIX pafiOHaX CTpaHbI 32BHCUT OT 3HEPIreTHUECKUX M 3KOHOMUUEC-

R Y

Ta6auya 2.1. TloTeHUMaNBHLE 3aMaCh THOPO3IHEPIHUH
(TeopeTHYeCK i1 MOTEHLIMAT) PEYHOro CTOKA

TeopeTuyeckuii rnoreH- ITpoueHT MUpOBBIX
uMadg, Mnpa.KBrey 3anacos, %

KoHTHHEHT unu cTpaHa

3eMHo# tuap 34921 100
B tom uucne:
Asunsa (6es CCCP) 9620 27,5
OxHast AMeprka 6810 19,5
Adpuxa 5650 16,2
CeBepHast AMepuKa 5620 16,1 ¢
CCcCP 3942 11,3
Espona (6e3 CCCP) © 2570 7,4

ABctpanus ¢ OkeaHueR 709 2
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CTerneHb M3y4YeHHOCTH TMOPOSHEPropecypcoB pafioHa, TEeXHHUEeCKHH
Tiporpecc B [MPOEKTHPOBAHUH M CTPOMTEJILCTBE 3HEPIETHUECKHX OObEK-
TOB, U3MEHEHHE TEXHHKO-3KOHOMMUECKHX [10Ka3aTesel ajlbTepHaTHB-
HBIX 3JISKTPOCTAHLMH, YPOBEHb PAa3BUTHSI IKOHOMMKH paloHa, a Takxe
M3MEHEHHE YPOBHSI M peXrMa 3JIeKTPOroTpeb/ieHnsl, CTpyKTypa BCex
MOLIHOCTEH B 6aJlaHCe 3HEpPreTMYecKOl CHCTeMbl paitoHa, orcHKa
BJ/IMSIHMST  THIIPOSHEPIETHYECKOr0  CTPOMTEJILCTBA HA  OKPYXAIOILYIO
[IPUPOOHYIO Cpelly, KOMIUIEKCHbIA XapaKTeD MCIIONL3I0BAHMS  BOIL X
PECYPCOB, M3MEPEHVE XO3TMCTBEHHOIO OCBOSHHS! PEUHbIX [IOSUH.

Hau6osiee rnosiHast ouenKa IMIOpOSHEPreTHUecKUX pecypcoB CTpaHul
6bina ocywectenesa B 1947-1951 rr. B uHcruTyTe "THOpOIHEProrpockT”
aBTOPCKMM  KOJUIEKTHBOM (A.A. bBecumHckuit, M.A. BoromossHbiii,
ILU. Bacunerro, B.M. Bosmerxenckuit, ML.A. TepmaH npu yUacTHH
B.IL JIsickosckoro) Bo rnase ¢ A.H. BosHecenckim, BbUtH noncuyTating
TeOpeTHYECKME NOTEHTUHMASIbI PEYHOIO M [MOBEPXHOCTHOIO CTOKOB. [lpi
9TOM TEOpeTHUYECKHH TMOTEHLMAJT PEeYHOro CTOKa OrpemesIsiyicss Kak
CymMMa FIOTEHLIMAJIOB Bcex 6e3 MCKJNOYEHHST peK HEe3aBMCUMO OT TCXHU-
YECKHUX M IKOHOMMUECKHX BO3MOXHOCTEM MX OCBOEHHMs:, T.€. [10 BCeili
AJTMHE BOOOTOKA METOLOM JIMHERHOro yueta. KOHKpeTHBIMH rnoncuyeTa-
MM GbL10 OxBaueHO 1477 peK, B OCHOBHOM KPYIHbIX M CPEIHbIX. B rimpo-
rpaguuecky c1iabo M3yuyeHHbIX pafoHax rHMOpOSHEpPreTHUEeCKHe pecypeh
ObUIM MOOCUUTAHBI METONOM OGOGLIEHHOrO yueTa. BbUla nama Takxe
OLIEHKA TEXHHYECKOro I'MOPOIHEPreTHYECKOro MOTEHLMAIA PeuHOro
CTOKa, XapaKTePU3YIOLUEI0 TEXHHMUECKH BO3MOXHbBIE K HCIIOJIbIOBAHHIO
TMOPOIHEProOpeECYPChl.

Pabora Mupposnepronpoexta b 1947-1961 rr. gana nosiyio CBOLKY n
XapaKTEPUCTHKY ruaposHepreTiyeckux pecypcos CCCP. Ee peaynbTatn
Gblrv NpeacTasrieHbl Ha V. MUpOBOH 9HEPreTHUeCcKOi KoHdbepeHi i 1
Bene B 1956 .

B nocnenyrowee necatinetne 6bu1 HakorneH maTtepual, COSICPKA-
it 6onee OGOCHOBAHHbBIE MCXOMHBIE [aHHbIe U151 [10CUeTa [iipo
3HEpreTHYECKHX pecypcoB (COCTaBIIA/IMCL HOBBIE CXEMbI MCMOJIb30BAH 151
BOOOTOKOB M OTHENLHBIX YUACTKOB, YTOUHSIINCL TPeKHME MPes1cTaniic-
HHS1 06 MX MMOPOIHEPreTHYECKUX pecypeax, onpenersiiich MMapOsiori-
JecKkre U ToriorpacryecKue xapaKTEPHUCTHKH 10 peKaM, BBLIITOJTH S1JTMCE
KanacTpoBble MOACUYETH 10 OTIE/IbHBIM pecryfiiKam v T.4.). [Tostony B
19581961 rr. I'mpoposHepronpoeKToM Sbifla fiposeneHa paboTa 1o ytou-
HEHHIO KanacTpoBblx roacueTtos 1951 r.

OTa paboTa BHEC/IA OTHOCUTEJILHO HEBOJIbIIME M3MCHEHMS B 11TOrO-
BblE MOKasaTeJ ruaposHeprerHyeckux pecypcos CCCP, HecmoTpst 1ia
3HAYUTESILHOC YBEJIMUEeHHE unclla YYTeHHEIX B MOfcueTax pex (Gorec
4eM BTpoe).

B 1967 r. KoynekTHBOM aBTOPOB ron pyxkosoncrsom A.H. Bosneceric-
KOro ObUIM BCECTOPOHHE PACCMOTPEHB! THMIPOIHESPrEeTHUCCKHC PECYpChi
CCCP no Haubonee MosHOM cUCTEME MoKa3aTe e, MOABENEH HTOT BCCM

KHX YCITOBUHA pajioHa. OCHOBHBIMU RITUSTIOLIILIMI daKTopaMH SIBJISTIOTCSE
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TTpOBOOMBILIMMCST paHee roacyeramM M HUCC/IEIOBAHLISI) o runposHe

Trrdecicrn pecypcam CCCP 1 BbilioJiHeH 1x NepecyeT [39].

Hbix naHHex (Ha 1951 ), a Takxe Ha PafOHBbl, 7151 KOTOPBIX GLUTH BbISIB-
JI€HbI HOBbIE IaHHbIE, 3HAUYMTEJIbHO OT/INYAIOIMECS OT crapbix. [Tostomy
CIUIOIUHOM IlepecyeT TMOpOSHepreTHYecKMx PeCypcoB 110 MeTtonMKe
1951 r. B ocHOBHOM 6b11 fposesieH 1o Cubpy, HansHemy Bocroky u no
3HauMTe/bHOH yactH Cpenneit Asuu. [To eBporieiickoit vacty CCCP
HOBBIE NEPeCUeTh! GbIIM BBIMOIHEHB! TOILKO [10 OTOE IbHBIM pafioHaMm,
TaK KaK 31€Ch 10 BOJIbILIMHCTBY peK noncuers! 1951 r., OCHOBbIBAJIUChL Ha
[OCTATOYHO HaleXXHbIX MCXOOHbIX OAHHDBIX, OnHako, HecMoOTpST Ha LMpO-
KHPA OXBaT pPeyHoil ceTH, a Takxe 60JIb1IYI0 IOCTOBEPHOCTL MCXOMHBIX
HaHHbBIX, NOJIyYeHHBbIE pe3ysbTaThb! IOACYETA FUOPO3HEPre THUECK X

Tabnuya 2.2, TupposHepreruyeck e pecypcu CCCP

DKOHOMMYECK Uit paroH Teopernuec- Texuuyec- IKoHOMMYECKHH Mo-
KA MOTeH-  Kuil MoTeH- TeHUMan
HHan, MIPA.  uMal, MADA. ppn. IOTNA TEOpETH-
KBty KBTy KBT-y YyecKoro ro-
TeHUMana, %
Esponefickas yacrs CCCP 755,4 355 231,8 30,7
B tom uncrne:
CesepHbiii u Cesepo- 116,6 55 43 36,7
3anagHeiit
IMpubantuitck uit 14 7,4 6,2 44,3
Benopycexuiz 7,6 3,1 0,9 11,8
Bro-3anagHsiii, JoHewu- 44,7 21,5 17 38
ko-IlpuaHenposckmii,
HOxHbIR
Monpasckuii 2,1 1,2 - 0,7 33,3
UenTpaneHelit v llenr- 19,5 8,4 6 30,8
panbHo-YepHo3eMHbI
Bonro-Bsarckuit 15,7 8,9 7 44,6
IMosomxckuii 72,6 47,3 41 - 56,5
CeBepo-Kapkaickuii 127 53,4 25 19,7
3axaBKa3CcK M 2247 92,5 45 20
Ypanscku 110,9 56,3 40 36,1
A3marckast vacte CCCP 3075,6 1751,2 863 28,1
B tom umcne: :
Kasaxcranckuit 198,6 61,9 27 13,6
CpenHeasnaTtckuit 554,5 248,7 146 26,3
3ananHo-Cubupckuit 185,4 92,9 46 24,8
BocTouro-Cubupekuit 997,6 663,6 150 35,1
IlanbHeBocTouHbI 1139,5 684,1 294 25,8
Hroro 3831 2106,2 1094,8 28,6
Heyurennsie 111 39 - -
Besi Teppuropust CCCP 3942 2145,2 - -
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PECYPCOB KPYIMHbIX M CPEIHUX PeK M3MEHWIIMCL B CTOpOHY yBEJIHUCH s
BCero Ha 12% 10 CPABHEHHIO C TOKA3aTesIIMH, YCTAHOBJIEHHbLIMM B
1951 r.

B [39] 66111 Taxoke BbINONHEH nofcueT TMOPO3HEPTETUYECKHX PECYPCOB
MaJsiblx pek. K KaTeropuu Masibix 6bu1M oTHECEHS! PEKH C MOULIHOCTBIO
MeHee 2 TeIC.KBT m1s1 paBHMHHBIX M MeHee 1,7 Teic kBT pnst ropbix
YCJI0BMH. VIcuMC/IERHe MOTeHIIMATBHBIX FHOPO3HEPre THUECK bIX pecypcon
MaJlblx peK MNpOBOOMIIOCh METOINOM OBOBILIEHHOIO yyera (MeToaomM
’cpenHe” peKH), 3aKJIIoUAlOLIMMCS B TOM, YTO OJIs1 KaXXOOoro M3 paiio-
HOB, Ha KoTOpbie Oblila paslesieHa Ipy MoacYeTax Tepputopusi CCCP, 14
IUTST KaXnoW IpyIiibl peK Mo MPOTSKEHHOCTH BblnesIsiyiach peka co
CPEIHNMH [UIs1 NAHHOM IPYIIibl peK BOONOCG0POM, CTOKOM M YKJIOHOM.
o 3tum napameTpam “cpenreis” PEKH ofpenessiylack ee IroTeHLMallh-
Hast MOLLHOCTS, KOTOpast MPUHMMAJIACh 32 YeJIbHYX [UIst BCEro paiioHa.

B Tabn. 2.2 npusenern! rraposHepreTHueckue pecypct CCCP
pa3pese IKOHOMUUECKHX parioHOB.

2.2. KNIACCH®HKAIIMS MAJIHX I'dC

B Hacrosiee Bpemsi HeT o6enprHATOro BO Beex CTpaHax MMpa I1oksi-
THs1 MaJiokt I'DC. TpennarawoTesi KJIACCUDUKALIMM [0 Pa3/THUHbIM Napa-
METpaM, OTPaKAIOLMM OCOGEHHOCTH 3THX CTaHUMI [0  MOLLHOCTH,
Hariopy, pexvMy pabOTEl, CTENEeHH aBTOMATH3ALIMH, IO crnocoby cosna-
HHSs Haropa ¥ Op.

Bo MHorux crpaHax B KauecTsBe 0CHOBHOM KOTHMYeCTBEHHOH Xapakre-
puctvky Manoi I'OC npuHsiTa ee yCTaHOBNEHHAS! MOLIHOCTL .
Hawubonee uacro k mManeinv OC orrocar PG, moipHocTs KOTOpbIX H
fpesbiuaeT S5 Teic.KBT (AscTpust, Hcnanms, UHous, KaHana, PpanLis,
DPI" u np.). B HEKOTOPBIX CTpaHax MaslbiMU HasbBaoT [DC MOLLHOCTBIO
mo 2 teickBr (Mrasmsi, Hopeeruss, Wseuwms, Ulseiuapust). IOHWUIIO
(xomurer OOH M0 NpOMBILIIIEHHOMY Pa3BUTHIO) OTHOCHUT K KaTEropiii
MaJibix '9C MoLHOCTLIO 10 5 Thic.KBT.

Muoroobpasue xiaccudmkaumit manbix I3C Bbsato CJIEITYIOLLIMMM
aKTOpamy: pasiMuMeM [PUPOAHbIX YCJIOBHH, YPOBHEM Da3BMTHS
SHEPrEeTHYECKOro XO35IUCTBA CTPaHbl, OCOGEHHOCTBIO [TPOLIEYPh! COMIAco-
BaHKs M yTBEPXKOEHUA PoeKToB Masblx 'OC u np. HHoraa IMPOMCXOIHT
HM3MEHEeHHe NPUHATOHN Kilaccudukauuu !, Tak, B ClHIA, roe 6bUTH (1pHts-
Thl MEpbl U151 CTMMYJIMPOBAHMST PA3BUTHST MATIOW TMOPOIHCPrCTHKIL,
OBaXX[bI 3aKOHOOATE/IbHO HM3MEHSLIOCH OPAHHMYEHHE [10 Tpeac’IbHOL
MOIIHOCTH MaJiblx ['DC: nepBoHauaIbHO K MAbIM oTHocuIM ['DC mony-
HOCTBIO 110 5 ThIC.KBT, 3aTeMm aToT rnpegen 6o yBeJInueH 110 15 teic.kBr, a
B 1980 r. makcumaiibHasi MowHOCTE Mabix [OC 6bula orpatiuciia
30 ThIC.KBT. ‘

Ypennaraemsie KJIaCCH(PUKALIMM NOCTATOYHO YCJIOBHBI M OTPaXaloT COBPEMEHHbI
YPOBEHDb NPOEKTHO-KOHCTPYK TOPCKHX Pa3paoToK, [103TOMY B falbHEHIIEM OH 11 MOryT
6bITb U3MEHEHEI. :
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CorylacHO pelueHHsIM NOCTOSTHHOM Komuiccnr CIB no snekTposutep-
THH B cTpanax COB pexomeHmyeTcst oTHOCHTL [OC MOLUHOCTBIO MeHee
10 Teic.KBT K MasibiM, a MoHOCTBIO meHee 0,1 Toic.kBT - K KaTeropum
MuKpol'DC., B CCCP 3a 10 Teic.kBT INpHHsAITa MaKCUMaJIbHAS MOLHOCTE
OIHOrc ruppoarperarta, a o61Uasi yCTaHOBJICHHAsT MOILLHOCTL MaJioi ['OC
MOXeT cocraBsisite 30 Teic.KBr, MOCKOJIbKY Ha TaKMX CTaHLMSIX, Kak
NpaBuIIO, ycTaHaBIIMBAIOTCS He 6oJlee OByX-Tpex ruapoarperaToB. Beene-
HO [OMOJIHUTETLHO OrpaHHYeHMe 110 AMaMeTpy paboyero Koseca rMapo-
TyPOHHSL, U151 Mareix FOC oH NpuHsT He 6osiee 3 M. '

B (“‘C;(:‘E ¥ crpaHax COB npunsita criepyomas KJlaccudukarus
Maseix [9C o Hartopy:

Huakonanopuwie ... ....... . ... .. H< 20 m;
Cpentienanopseie ... ... ... .. ... . H=20+75 m
BoicokoHanophee .. .. ..., ... .. . H>75Mm

B crpatax C3B pexomennosana dlenyowmasi KNaccuprKaums Maslbix
sc.n O peXumy paboThl: paboraoume NapaJjulesibHO ¢ 3HEepro-
CHCTEMOH, Ha H30JIMpOBAHHOIO NoTpeburesisi, Ha U30JIMPOBAHHOIO MOT-
peﬁmenﬂv NapajlyIeNbHO € OpYTMM  SHEProMCTOYHMKOM (Haripumep, c
AV3EJILHOM  WIIM  BETPOBOI YJISKTPOCTAHLMSAMM); [0 CTeleHH
aBTOMAaTH3aLHK: TOTYaBTOMATUIHMPOBAHHbIE (paGoraompe rnpu
HaJTMuMK  IeXKYpHOro nepcoHarna), aBTOMATH3pOBaHHEIE (paboTatomume
Ge3 mexypHoro [IepCoHAaNa); MO yCJIOBUSIM CO3HaHMS: Ccralmo-
HapHbIe, MOOHIIbHBIE (MMKpOI'DC).

«lpyrue rnipenioxeHust ro KnaccupurKaimm Masx I'9C - no xapaxTe-
Py HCIOJIb30BaHHs cToKa (Ha GLITOBOM MM 3aperyJIMpOBaHHOM CTOKE),
Y4aCTHio B rpagriiKe Harpysok (nMyKogsble, NOJIyNUKOBLIE, Ga3ucHbIE),
PAaCIOJIOREHHIO B cOCTaBe rMIpoyasa (pycrosbie, NPUIICTHIHbIC, OSpH-
BaUMOHHBIE) — HEe OTpaxkaloT OCOGCHHOCTE cobcrBeHHO Masteix ['OC.

Ilnst miocTparyy BO3MOXHOro nNpuMeHeHUs1 maiblx ['DC Huxe
[PHBCHCH TIPHUMEPHLIA NepeueHp rnortpeburene 3JIEKTPO3IHEPIvY,
COM3MEPHMBIX 10 MOLUHOCTH ¢ MaJibiMu [OC:

Cenbcknil nocenox ¢ HaceneHuenm 200uwen. ... ... .. 100 kBt
Xne6osaBon MNPOM3BOAMTENILHOCTLIO 25 ThIC.T. BLHINEYKM B
POM e e 250 kBt

CABTIOM - vt e e, 500 kBt
3aBon xenesobeToHHLIX M3menmit NPOH3BOOMTENILHOCTHIO
100 Tbic.M3 B ron (Mnu CaXxapHbIH 3aBOJ NMPOM3BOOUTE Ib-

HOCTbIO 30 THIC.T CAXAPA B ION). v v v v v s snnn ... heeee 1000 kBt
MaruniiHoe opolueHme Ha MIoWwan 4 Teic. ra B paifoHax
Cpemmeft Asim. ..o 10 000 kBt

e e

OCHOBHBIM  METOIOM H3YY€HHSI T[MOpPO3HEPreTHUECKHX pecypcoB
SIBJISIETCST pa3paboTKa CxeMbl KOMITIEKCHOIO MCIIONBL30BAHMA M OXpaHLbl
BOZIHBIX peCypcoB (pervoHa win BonoToka). C MOosuLmMil pa3BUTHsT MasIoki
TMOPOIHEPreTHKM 3TOT BOINPOC B IM0C/IENIHEE ABANLIATHIIETHE HE paccMmaT-
p1BaJIcsi, a nMeroLKecst 60Jiee paHHUE CXeMbI MOJIHOCTBIO YCTAPC /1.

s oripeneneHyst BO3MOXHOM DOJIM MaJloif TMIPOSHEPIETHKH B
3HEPreTHYEeCKOM XO3s1HCTBE CTpaHbl HEO6X0aUMa O6ILAS OLIeHKA [1OTeH-
LiraJlbHbIX pecypcos Maliblx [OC. Masibimu I'3C momeT GuiTy 0caoeH eud-
posHepeeTuyecKull NOTEHUUA/T MAAbIX U CPEOHUX peK, a TaKME o0TdC b-
HbLX y4aCTKO8 KpynHblx pek. Bosbwas yacTb 9T0ro NoTeHuMarna cocpesio-
TOYEHA Ha CPeIHMX PeKaXx, [TOITOMY pa3sBUTHE MaJIOi THOPOIHEPIETHKH 1
OCHOBHOM CB513aHO C OCBOEHMEM TIMOPO3HEpPreTHYeCKOro MOTeHIIMAIIA
CpenHHMxX peK. B MHXeHepHO! MpakTuKe OeseHHe pek Ha Maslble, cpesl-
HHUe U GoslbuiMe CBOOMTCA K pa3bMBKE WX Ha IpyNilbl C OOMHAKOBOM
Iomanapio Bogoctopa Wi OnMHoi. K KaTeropum MaJjiblx OTHOCSITCSE
PEKH T IIOLAMILI0 BOA0CG0pa 10 5 ThIC.KM?, cpeiHHX — 0 100 Thic.kMm3*,

- CornacHo KiaccugmKaLmmi MuHBorxosa PCOCP K KaTeropui Masibix
OTHOCSITCST PeKM MpOTshKeHHOCTbIO 10 200 kM. B paorax I'moposiiepro-
rpoexta 1947-1961 rr. [39] npu ornpeaeneHUM MAPOIHEPre THUCCKOrO
rnoreHumana pek CCCP K KaTeropum Majbix OTHECCHBLI PeKM C 110TCI-
LMaJIbHOM MOLUHOCTBIO [0 2 THIC.KBT, cpenHux — or 2 10 100 Twic.kBT.

HMsBecTHb! KilaccHbMKaLIMY PEK U [10 IPYTHM TIpU3HAKaM, NPeJioxReH-
Hble A.B. Oruesckim, M.1. Jlbosruem, [1.C. KyauHbiM ¢ p.

[IpaKTiyecKuit MHTEpEC NPECTABIIAET KIACCHMHUKALIMA PCK, paspa-

6oraHHasi H.H. ®aBOpHHbIM ¢ yUueTOM RO3IMOMHKIX MacTaboBs 11x xOasii
CTBEHHOIrO MCTIO/Ib30BaHMs U NpUBeAcHHast B Tabi. 2.3 [21].

B Tabi1. 2.4 1 2.5 npuBeneHb! XapaKTePUCTHKHU YUTEHHBIX HA TCPPHTO-
pru CCCP pek no rnowanu Boaoc6opa M MpoTsiKeHHOCTH.

CorYiacHo npyBeneHHbIM NaHHBIM OK0J10 80% yuyTeHHbIX PeK cocran-

JISI0T MaJible ¥ 0KoJT0 15% — cpenHue pexu.
- Manbimu I'SC momer 6biTe ucnonwb3osaH eudposHEPeeTUYCCK Ll
NOTEHYUAs He TO/IbKO HEOCBOCHHBIX PeK, HO U YIHE 3ape2yAuUposatiHilx
8000T0K06. IMeeTcs1 B By BO3MOXHOCTb CTPOMTE/LCTBA Masibix [DC
MpH1 BOOOXpaHHIMILLIAX HEIHEPreTHYECKOro Ha3HaueH!st (I Oponie s,
BOZIOCHa0XKEHHST, pbIGHOIO XO3SIMCTBA M T.M.), HA y4yacTKax COCPCLIOTOYC -
HBIX Nepernasos Ha KaHaJslax, TpaKTax epeGpockH cToKa M mp.

B MupoBo#t mpaxTikKe H3BECTHBI [MPUMEpHI TMOMYTHOrO MIOJTYUCHI 151
9J1IEKTPO3HEPrin Ha Malibix ['OC, 1MpUcTpanBacMbIX K Pas/IMuHbIn BOJIO-
MpOBOASILIMM COOPYIXKEHHSIM B CMCTEMAX BOZIOINPOBOIAA MJIM CYA0XOHLIN
COOPY>XEHHSIX, Ha OTBOOSILIMX TpaKTaX CHUCTeM oxJaxnaerusi ADC (i1
OUMCTHbBIX COOPYXEHHMSIX. TaK, B CIIA (wrrtat KamicdhopHust) st 111051

*IOCT 19179-73. Fuaponorus cywum. Tepmunbl 1 onpenenenns. M.: Han-no c1as
napros, 1973.
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Tabauya 2.3. Knaccudpuxaums pex no H.H. PasopuHy [21]

Kareropus pex

I'moporpacduueckue rnokasarenu

Bonoc6opHas Cpenuss npo- CpenHsasarny- CpenHeronopoii

nnowane, TSKEHHOCTh 6uHa pycna, M pacxog BomsI,
ThIC.KM2 PEKH, KM M3/c
Mangwie: -
1-s rpyninia <8 <250 <0,5-1 <8
2-arpynna 8--23 150—400 0,5-1,5 > 8-50
Cpennue:
1-a rpynnia 15—60 Ilo 400 0,7-2,5 > 10-80
2-arpynna Ho 80 Ho 700 1-3 > 50-200
Bonbuue > 80 - - -
BoamosxHoe xo3sficTBeHHOE Hcnonb3oBaT e
Kareropus pex
I'3C (MouHocTs, Opowenue Cynoxonctso (rny-
Thic.KBT) (nnowans, 61Ha BogHOro
ThbIC.Ta) nyTH, M)
Mansie: <0,1 <1 <0,4-90,5
1-s rpyniria 0,1-1 1-5 0,5-0,7
2-a rpynina
Cpennue: 1-5 5-25 0,7-1
l-srpynma 5-25 25-100 1-1,5
2-Arpynna 25-250 100-250 1,5-2
Boneuue > 250 > 250 ) >2
Tabnuua 2.4. Xapakrepucruxa YUYTEHHLIX peK 10
NPOTAXEHHOCTH
Hurepsan rio nporsi- Uucno pex Hons obiero umcna yy-
KEHHOCTH, KM TEHHBIX peK, %
<10 187 4,2
11-50 1638 36,5
51-100 817 18,2
101-200 925 20,6
201300 397 8,9
301-500 298 6,7
501-1000 167 3.7
10012000 37 0,8
> 2000 17 0,4
Hroro 4483 100
30
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Tabauya 2.5. XapaK TCPHCTHKA YUTEHHHX peK
110 nuom@AaM BoxgocbGopa

Hurepsan no nmnomwanu  Yucno pex Hons obwero unucna
Bogocbopa, KM YUYTEHHBbIX peK, %
<50 344 1,7

51-100 - 477 10,6

101-500 . 927 20,7

501-1000 410 9,2

1001-5000 1360 30,3

5001—10 000 423 9,4

10 00150 000 425 9,5

50 001-100 000 60 1,3

100 001-500 000 45 1

500 001-1 000 000 S 0,1

> 1000000 7 0,2

Hroro 4483 100

30BaHMsT 3HEPIrHM BOObI, COPACLIBAEMOI CYILIECTBYIOLLEH 060ra THTE bHOM
¢abprKo#, IpeyCMOTpeHa yCTAHOBKA HAa OTBOJIE HAINOPHOIO TpyGolIpo-
BOJa padya/lbHO-0CEBOH r'MOpOTYPOHHBI MOIHOCTBIO 1325 kBT r1pu Hano-
pe 28 M. BI'/IP Ha neperaze oTBOASILIErO KAHA/IA CUCTEMBI OXJ12KACHMST
ADC nocrpoeHa 4-arperatHast Masast ['9C MoumHoctsio 14 Tbhic.KBT.
OJIeKTpO3Heprysi, BblpabaTbBaeMasi Mayioin I'OC, ucronsayercs: s

cobcTBeHHBbIX HY»)a AQC.,

2.4. IOTEHITUATI MATIOHA IT'MAPOIHEPTETHKY CCCP

1 LI MASIVYM L YL

B 1985 r. utcruryToMm “Trnporpoext” umenu C.51. XKyka 6buin rpose-
[eHb! paGOoTh! 10 ONpenesIeHHIO MOTeHLIMAIIA MAJION THIPOSHEPreTHKM. B
OCHOBY pacueToB ObUla roJioKeHa O6Liasi OLEHKa IMOTeHLIMAJIbHbBIX
TMOpOSHEPreTHYECKMX PEeCYpPCoB, BbIIOSHeHHas1 B 1967 . [39]. Inst sToro
6bU1a UCIIOB30BaHA KriacCHdHKaLMs BCeX peK Mo MOILLIHOCTH, ThIC.KBT,
npuHsitasi B [39]:

- Ipynna
Menee2......ccoviiiiinnnnn... 1
Or2p0100. ... vieininua.... 2
OT100m0200. ... ... ... . ... 3
Bonee200 ........ccvviiiinn... 4

TeopeTrueckuit MoTeHLMan pek 1-i rpyrmrer (ManbIx) cocTaB/isieT
493200 mmHKBTuy, B TOM wuncie 1o eBponerickoit yactu CCCP
95 500 MH.KBT-u, o a3marcicoit 397 700 s scBray [39],

CreneHb TEXHUUYECKH BO3MOXHOTO MCMOSIBb30BAHUST CHU/IPO3SHEPreTH-
UeCKOoro roTeHlMala 3TUX peK HeBeslMKa M cocTabiisier 10-20% [39].
TakumM 06pa3oM, TEXHMUYECKMI TOTEHLMAN peK MepBoOit Tpyriibl Mpy
cpenHeM KO3hhHILIMEHTE MCIIOJIb30BAHUST BAJIOBOIO [NOTEHLMA A 0,17
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cocrasnsier 83 800 MIH.KBTy, M3 H B . eBporieickort yacty CCCP
16 200 My1H.KBT-u, B a3maTckoit 67 600 mn.x BTy,

I'mnposHepreTrueckuit noreHLman PeK 2-ii rpyIibl TAK)X€ OTHECEH B
aKTHB MaJION I'MOPOSHEPreTUKH, TaK KaK aHaJIM3 pa3paboTaHHbIX paHee
CXEM MCIOJIb30BAHHST MOKA3LIBAET, YTO [1pM 061IeH MOLLHOCTH BOLOTOKA
MeHee 100 Thic.kBT kosdgpuumenT ucnonsaosaHust TEeOPETHUECKOro
floreHumana cocrasnsier 0,35, T.e. Ha Takux BooTokax sce I'IC OTHOCST-
Cs1 K KATErOpHH MaJlbIX,

TeopeTtrueckmit noreHuman pex 2-i rpynnel cocraJiisieT 58 380 mriH.
KBT-u, B TOM uncIe 1o eBponeiickoi uacti CCCP 182 130 mym. kBt-y, o
as3uaTCKoi yacti 401 250 MnH. KBT-u. TexHHYeCKHHA MOTe LA PeK 3aToit
Fpynnbl  Tpy  KO3hGDHULIMEHTE  UCMIOMb30BAHUST 0,35 cocrasnsier
200 540 msH, KBT4, M3 HUX 1o €BpoleicKoi yactv 60 100 mH.xBT1-y, ro
a3raTCKon yactv 140 440 mH.KkBT-y [39].

Homo maneix 'SC B ofiem noTeHLMae peK 3-i1 u 4-&1 rpynn Haubo-
JIE€ TOYHO MOKHO ONpenesiMTh TOJIbKO B Pe3yibTaTe HEMNOCpeACTBEHHOro
COCTaBJICHLIST CXEM M TPOEKTOB HCIIOJIB30BAHUS BCEX ITUX BOHOTOKOB C
OlpCHeTICHHEeM BO3MOXHBIX NapameTpos ['OC ¢ yyeTom KacKaHoro
apdexTa. OnHAKO MpoBemeHUE TaKMx paboTr TpebyeT 3HAUMTESILHBIX
3aTpaT M BPEMEHH, YTO B HACTOSILLIEE BPEMST BPSiIl JIM MOMHO CUMTATE
ollpaBOaHHbIM.

[lostomy nnsi onpemenenmsi TexHMueckoro [IOTEHIMANA MAaTIoHi
TMAPOSHEPreTHKH MO 3THM IPyNriaM peK 6bUla MpUHSITA MeToOMKa,
3aKJIOYAIOLLIASICS B BbIAEEHHH M3 O61LECOI03HbIX 3a1acoB CUAPOSHEDPI MK
1o I'9C MowHocTso 110 30 Thic.KBT (mMas1bIx). ,

Bece pacuetn nposommnucs YKDPYIHEHHO IS TpeX 3IKOHOMMUECKUX
paMCHOB CTpaHbl — eBpOMNeNcKodl 4YacTy CCCP, Cubupu u JassHero
Bocroka, Cpeareit Azuu u Kasaxcrana c RbIOENeHUeM Ha eBporieficko
TEPPHUTOPHH PaBHHHHLIX M FOPHBIX paiioHOB,

CToJ1b KpyrnHoOEe nesieHHe CBSI3aHo ¢ TeM, 4TO 10 peKam, Harpumep,
parioHoB CpenHelt A3uu MpaKTHUYECKH OTCYTCTBYIOT IPOEKTHbIE I1popa-
GoTicn. CxeMbt UCTOTb30BAHUST COCTABIIEHb] TOMILKO 110 KDYITTHBIM peKaw,
¥ B HMX HE npenycmatprBack [OC mowmmnoctsio meHee 30 Thic.kBr, B
Cpenriet Asuu u Kasaxcrane mansie IIC INMPOEKTHPOBAJIMCh B OCHOBHOM
B TPHB7ISKE K peaslbHbIM KOHKPETHBIM 3HEProroTpeGHTe IsiM, 1 CYyOHTb
F10 HMUM O MOTeHLIMaIbHbIX pecypcaX BOLOTOKA Helbast. B eBporefickoi
HacTH CTpaHbl NPOSKTHPOBAHME M CTPOMTEILCTBO MasibiX ['DC 6bum
60JiIee MaccoBbIMM, HO OHM YACTO OLUTM OuEHD menkumMu (100 kBt u
MeHee), IiX NapaMeTpbl B OCHOBHOM OrpenesIsifiiCh  3HEeprorioTpeturessi-
Mi, & HE BO3MOXHOCTBIO BONOTOKA. JIa 1 maHHBIe [0 MHOTMM pa3paboTaH-
HBIM CXeMaM HCMOJIb30BAHUSA PEK TeNepb yTpaueHbl, IToaToMy, uTO6BI
HabpaTb /10CTATOUHOE UMCIIO peK, MMEIOLHX MPOEKTHBIE TpopaBoTKH,
PACCMOTPEHDLI KpYTHbIE 3HEPreTHYeCKHe paiioHbl B LIETIOM, 6e3 6ollee
MCJ/IKOM pasbuBKH.

Hns kagoro pervoHa rno scem rpynriamM sBoaOTOKOB-(COrylacHoO KJlac-
CHUHKaLMM) NoaGHpaMch PeKH, 10 KOTODbIM MMEIOTCS [IPOEKTHbLIE
NpopaboTKy (Ha cTaMK CXeMbl, NPOEKTa M T.Jl.), NPUYEM pacCMaTpUBa-
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Puc. 2.1. TpachuKu 3aBHcHMOCTH ky = f(3/L) nnst ropHeix (a) ¥ paBHMHHbBIX (6) pex
eBponerickoit yvacti CCCP momHocTsio 100—200 Toic.KBT

JIMCh peKH, umelolre Goslee MM MeHee 3aBeplleHHble KacKarn 7.
[lo naHHBIM [7151 KaX[oit peKu 6biT BbIYMCIeH SMITMPHUUECKHIA KOoo-
HLIMEHT, xapaKTepH3yoUMil CTeNeHp MCrIC/Ib30BAHMST MaJibitay [[OC
OOLLEro TEOPETHYECKOro NoTeHLMANIA peKH, ky = 3y, 1. /Dy, tne 3, .. —
TeXHHUECKHH NoTeHIMal Masiblx ['OC, paBHbIN MX CyMMapHOIT BbIpaGoT-
Ke; ) — TeOpeTHYECK it [T0TeHMA N PEKM. KosdpdbuumeHt k, riozsonsicr
TOJTyUNTb TeXHHUYECKHH ITOTEHLIHAJT KaK I0JII0 TeOpeTUYECKOro.

ITo pesynbraTam pacueToB rioctpoeHs! rpadyKH 3aBHCHMOCTH KO3h-
duumenTa k, oT noreHUNHATILHON 3HEPTHH BOOOTOKA k, = f(5) (puc.
2.1) 4 oT ero ymesnbHOH 3HEPrUM ky = (3/L) (pmc. 2.2), rnc I -
AnnHa Bonoroka. [Ipu HaHeceHMM Ha rpaduKH ToueK ¢ Koopau-
Haramu (k,, 9), (k;, 3/L) NpociexxUBaAETCS YETKAS 3aBHCHMOCTS MEK TV
K03(hPHLIMEHTOM K, U [TOTEHLIMAJILHON SHEPrUer BOLOTOKA 3, a HMEeHHO
C yBeJIMYEHHMEM INOTeHLIMASIbHOR 3HEPIHU BOOOTOKA 3HaueHue k 5 YMEHb-
LIAETCs, & C yMEHBLICHHEM ee yBeJunBaeTest. ClleIoBaTe/IbHO, CTerCH
MCTOJIb30BaHHS! peK MalibiMu ['OC yMeHbLIAeTCst ¢ pocToM MX 110HOL
9HEepruH, 1 Ha06OpOT.

Hnst pex Cubupu 1 HansHero Boctoka, a taxsxe esporieiickoit yacTi
CTpaHbl HanbOJIee YeTKO yKa3aHHAasl 3aBHCHMMOCTb [POCIIEKMBAETCH HA
rpacuke k, = f (9/L) (puc. 2.1). [Ina pex Cpenmeit Asuu u Kagaxcrana
Gornee crnpaBeUIMBONA SIBIISIETCS] 3aBHUCHMOCTD ky = f (9), Tak kak »
AaHHBIX paHOHAX HMMEETCS! IUMPOKAs CeTh OPOCHUTeNEHEIX KAHAMOH. 114
Teperaziax KOTopblx NocTpoeHs! Masivie 'SC. Bona 3abupaercsi 13 POICH 11
OTBOIMTCA B 3TH KaHaJIbl, [109TOMY [MOHSITHE YNE/bHOM 3HEepridu pexii
3M€ECh TEPSIETCST M B KAUECTBE XapaKTEPUCTHKH BOOOTOKA MCTT01b3YETCS
NonHasi sueprusi (puc. 2.2).
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Puc. 2.2. Tpaduku aaBucumoct ky = (3/L), k, = f(3) nns pek Cubupu n HansHero
Boctoxa (a) u CpenHeit Asuu 1 Kasaxcraua (6):
I — pexy mowmrocTbi0 100-200 THIC.KBT; 2 — pexy MomHoOCTLIO cabiuue 200 Thic. KBT

TexHnueckuit noreHurasn maselx [9C 3, 4 = 3; k,, onpexessieTcs
IUIsT KaXKOOM peKH B 3aBHCHMOCTH OT 3HaueHHH 3 win 3/L ripy  cooTBeT-
CTBYIOLLIEM 3HAYEHUH K, (puc. 2.1 1 2.2).

[lo paccMoTpeHHOIT MeTomMKe oripefelieH CHIIpOsSHEpreTHYecKui
rioreHuMall pex azuatckoi yact CCCP u pex 3-it rpyTirisl eBporieiicko
uacTH. Ilo Bcem pexkam 4-i1 rpynnbl (MowHocThio 6ostee 200 ThIC.KBT)
esporierickoit yact CCCP uMeInTCs NMpoeKTHEIE [TpopaboTKH, B pe3yib-
TaTe aHa/lM3a KOTODLIX BblaesieHa [OoJIst MoTeHLMalla Majlof rMapo3Hep-

retry. IlonyuenHele paHHbBIe Q0 pexam 3TCH rpyriisl MNOOTBERKOAIT
3aKOHOMEPHOCTb CHMIKEHHST KoschuumeHTta k, C pOCTOM yAesIbHO
3HEPr1M BOOOTOKA.

[Tepexon oT onpeneIieHHOro0 o OaHHOM METOOMKE TEeXHHUECKOro
rnoTeHUMarna K TeopeTHUeCcKoMy IUisi peK 3-ff ¥ 4-i1 rpynil eBporiefcKort
yacti CCCP npousBenmeH C yuyeTOM KO3d¢HLIMEHTAa HCIOJIb30BaHMS
BafloBoro noreHudasia ky = 0,6 (0,5 nnst asuarckor uacrti CCCP) [39].
TeopeTHUecKHH M TEXHHUUYECKHI MOTEHLIMAJIbl MaJloi MHOpOsHEePreTHKH
110 paCCMOTPEHHLIM I'PYTINIaM BOOOTOKOB I1peacTaBlieHbl B Tabul. 2.6.

B cpeariem no CCCP 67% TexHHuecKoro rnoteHuMala Majlof IMapo-
3HEPreTHKM, U3 Kotopblx 80% ro esporieiickoi yacti CCCP u 64% no
a3uaTCKOM, JaT peKM MOIHOCTLIO MeHee 100 Toic.kBT. [ToreHLman sThx
peK TIOJIHOCTBIO OTHECEH B aKTHB MaJjloff TMOPOSHEPreTHKH MW ObUI
oripenenex B [39]. Ha nommo TeXHUUECKOro ¥ TEOpeTUUYECKOro MOTeHLMA-
J10B MaJs10M rynposHepreTiki pek CCCP mouHocTso csbliue 100 Teic.kBr
npuxoauTest 33%. MOXHO IMPErosioKMTh, YTO TOYHOCTb OrNpedesIeHHs]
1oTeHuMasa Masjlofi TMOPO3HEPreTMKH peK 3TOM IpyIrbl OOCTATOYHO
BeJIMKa, NOCKOJIbKY OHM HaufoJlee U3yyeHbl,

B Tabs1. 2.7 nokasaHo cOOTHOLIEHHE OBLIEro MOTeHLMasIa THIPO3HED-
rerryeckux pecypcoB CCCP ¢ TeopeTHUEecKHM M TEXHWMUYECKHUM [10TE€H-
1HaslaMM MaJlol rMOpO3HEPreTUK . ;

Toabauya 2.6. TloTeHIMANT MaTIOi THOPO3IHEPTeTHKH
(pexu CCCP) .

JKOHOMHYECKH paiioH Teoperrueckuil TexHUUECK Mt MOTEHLM-
: NMoTeHLUHAN, an, MIH.KBT-y
MIH.KBTy

Epponeiickas yacts CCCP 319749 99 120/81 240
B ToM uncne peku MOIHOCTLIO, THIC.KBT:
casue 200 . 13 000 7800/780
100-200 20110 12070/1210 |
2-100 182130 60 100/60 100
no 2 - 95 500 16 000/16 000
HeyuTeHHble 9000 315073150
Asunarckas yacte CCCP, B ToM unite -
PEKH MOLIHOCTBIO, ThIC.KBT:
cablie 260 153 300 76 650/6030
100-200 145 700 72 850/6430
2-100 401 250 140 440/140 440
no2 397 700 67610/67 610
HeyYyTeHHbIe 102 000 35700/35 700
Best reppurtopus CCCP 1519690 492 370/337 450

Hpumeuanwne. B uncnuresne u snameHatesne — rnoreHuman mansix [OC MOLL-
Hoctbo 30 1 10 Thic.KBT cooTBeTCTBEHHO.

Tab6auua 2.7. O6mp4ii NOTEHLIHAT FTHAPOIHEPre THUYECK MX

pecypcos CCCP
Teppuropus Teoperrnueckuit TNoTeHUHan TexHuueckuit noreHuMan
- BCEro, MAPA4. B TOM YMCJNI€ Ma- BCEro, MDA, B TOM YMCIC
kBT1'y neix '9C Mom-  kBry maneix 'DC
HOCTBIO IO MOLUHOCTBLIO [i0
30 Tric.KBrT, 30 Thic.kBrT,
MApa.kBTy MIpO.KBTy
% %
CCCP 3942 1520 2105 492
B roM uncrne: 39 23
eBporeickasi yacte 756 320 355 99
47 28
a3MaTCKast YacTh 3075 1200 1751 393
39 27
HEyJYTeHHbIe 111 - - -

Tlpueenennasn oueliKa NOTCHLMASIA MAJION THAPOIHEPIETUKH HEe OXBA-
ThIBA€T CMELMPHUECKHX C/TyyaeB MNPUMEHCHMST Masibix ['OC B CHETCMAX
BOLOCHAGXEHHs1, Ha CYHONPOITYCKHBIX COOPYXEHHSIX M Op., Tak Kak 3To
TpeOyeT M3yuyeHUsT KOHKPETHBIX TEeXiIMUYCCKMX pelieHrN U 0600LLICHHbI-
MM METOZAaMH HE MOXCT ObITh OLIEHEHO.
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Tabauya 2.8. PacripepeneHue rnoreHUMalta Maoii

THAPOSHEPTETHKH [10 9KOHOMHUECKMM PAfioHAM -
OKoHOMMUECK U pafioH Teopernyeckui Texnuyeckuit no-
rloTeHUHal, TEHLHaN, MJIpH.
mipa. kKBrey KBty
Esponerickas yacte CCCP 301,8 95,1
B rom uncne:
Cesephbiit 1 CeBepo-3anagHblit - 48,6 15,1
Ipubantutickuit 6,1 2,4
Benopyccxuin 3 0,9
[Oro-3anagHbii, JoHeuxo-IIpunner- 18,3 5,7
POBCKHHK, OxHBIA
Monnabckiit 0,8 0,2
HenTpapHeii  lleHTpansHo-UepHo- 7,6 2,9
3€MHBbIN
Bonro-Barckuit 6,1 2,4
osomxckuii 28,9 9
CeBepo-Kaskaisckuii 50,1 15,5
3aKaBKa3CcK Uit 89,7 27,8
Ypanbckui 42,6 13,2
Asnarckasi yacte CCCP 1218,2 396,9
B toMm umcrne:
KasaxcTaHcK it 77,5 25,6
CpenHeaMaTcKkui ’ 219 72,3
3arianHo-Cubupckuii 74,5 24,6
BoctouHo-Cribupek it 395,2 128,4
JansHeBoCTOUHBIH 452 146
Best reppuropust CCCP 1520 492

Corstacho Tabn. 2.7 TeXHHUECKMIA MOTeHLMAN MaJIoi FMOpO3HEepreTH-
KU cocTasiisieT 492 mapn.kBr-y MpH COBPEMEHHOM €I'0 MCIOJIE30BaHMM H
ypoBHe 1 mipakBru (0,2%). OcBoeHHe 3KOHOMMUYECKH 3¢ PeKTUBHOM
HacCTH 3TOro NMOTEHUMAasIa NO3BOJIMT CMSTYMTL HAIPSIKEHHOCTb TOIUIUB-
HO-9HEepreTHuecKoro baflaHca cTpaHbl (Kak 3T0 MMeeT MeCTo, Haripumep,
B KHP, rme Boipaorka 3JIEKTPO3HEPrMK Malibimy ['9C pocturna
11 mapa.kBru).

Pacripenenierie  TEOPETMUECKOrO M TEXHHUECKOTrO TOTEHLIMAJIOR
MaJION FMIPOSHEPre THKH 10 3KOHOMMUECKHM PaliOHaM CTpaHbl rpusene-
HO B Tabs1. 2.8,

OCHOBHOIT  xapaK TEPUCTHUKO}H, onpenensiowe mMaciutabbl pa3sBUTHA
MaJIOH TMIIPOSHEPreTHKH, SIBIISIETCS TMIOpPOSHEPreTHUECK W NoTeHLMall
peK. B Hacrosiuee Bpemsi YCTAHOBUTL OOUIMI 3KOHOMMUYECKHI IMOTEeH-
Hman manoit ruaposHepreTiky CCCP npakTHYecKH HEeBO3MOXHO M3-33
OTCYTCTBHsI [OCTOBEPHBIX TEXHHKO-3KOHOMHUECKHX TrioKazaTeneil o
BCEM TPHPOAHBIM M CTPOMUTESIbHO-XO3SIACTBEHHbBIM YCIIOBHUSIM coopyxe-
117 Madibix 1'OC, Benercsi 10MCK 9KOHOMMUHbBIX TeXHHUECKHX peuwIeHMA
no maneim 'IC, HecoseprueHa u TpebyeT pa3paboTKU MeTonMKa 060C-

HOBaHMs1 X SKOHOMMUECKOMH 3(p(heKTHBHOCTH, NPAKTHYECKH OTCYTCTBY-

IOT CXEMBbI 3HEPIreTHUECKOr0O MCIOJIb30BAHMST MaJlblX peK.
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YICXOZLs1 M3 TOTO, YTO OCHOBHBIMM HaripaBJIEeHHSIMU Da3BUTHUST MasIo
THUOPOSHEPreTHKH B Grivbpkaiiiume 10-15 ner 6yoyT packoHcepBarisi u
BOCCTAHOBJIEHME BbIBEIEHHbIX M3 3KCIUTYaTALIMM MaJlbix I'2C, Textuyec-
KOe MepeBOOPYKEHHE M PeKOHCTPYKLIMS LeHACTBYIOLLHX, CTPOHTE) ILCTBO
manbix I'9C B palioHax neneHTpaIM30BaHHOMO 3HEpProcHabxeHHst, cTpou-
TeJIbCTBO MaJsiblx I'OC rnpu BogoX03sticTBe HHbBIX o0beKTax (BOMOXpaiH-
JIMIIaX HEHEPreTHUECKOro Ha3HaueHUs, Ha Nepenanax Kanajios pas-
JIMYHOIO Ha3HaYeHMst), 6bl1a TpoBeIeHa JTULLIL OLIEHKa 4aCTH 3KOHOMM-
HECKH 3peKTHBHBIX MaJsibix ['DC, T.e. pacrionaraesmx PECYPCCB MaJicii
ryupposHepreTHky. K HUM  OTHOCSITCS 3KOHOMMYECKH sppeKTHBHIas
yJacte Malbix ['OC, npucrpavBaeMbix K 06beKTanm HE3IHEPre THYeCKOoro
HasHaueHus1 (BOOOXpaHWIMILLAM, Teperanam KaHaJIOB) BO BCEX paiioHax
CTpaHbl; SKOHOMWUECKH 3hdeKTHBHbIE Maslble IDC Ha Hes3aperyJipo-
BaHHLIX BOJOTOKaX B PAHOHAX NELIEHTPAIM30BAHHOrO 3HeprocHab>keHus1,
Hivke npuseneHs! olleHKH pacrionaraemsix PECYPCOB 110 KaXKJoi cocTan-
JISTIOLIE.

Masmie I'SC mpu Bonoxpanmmmuax. B CCCP B nacrosiee BPEMST 3K C-
IUTyaTHpyeTCsi H coopyKaeTcsi okoJio 200 BOIOXpaHWIHIL] EMKOCTbBIO CBbI-
we 1 MM kaxnoe. BosbIMHCTBO HEHCTIO b3y e MBIX 3JIEK TPOIHEPIe TH-
KOH BOIOXpaHW/IHLI ITOCTpoeHb! 6e3 I'IC u fpemHasHaueHb! QUIsl oporue-
HHS 3eMeJlb, BOOOCHAOXXEHUSsT HacesIeHUST M MPOMDILIIIEHHOCTH. Cosna-
BaeMbI IVI0OTHHAMY THAPOY3/IOB TAKHX BOZOXPaHMIIMIL HAITOp M TIOryc-
KH B HIDKHWM 6b€(]h MOTYT 6bITh HCIIOb30BAHDI U151 BbIpabOTKH 351eKTpo-
sHepruu [37).

Ipuctpoitka manex I'DC k BOOOXPaHWJTMIUAM HE3HEPreTHUCCKOro
Ha3Ha4eHH!s! 1103BOJIUT CYLIECTBEHHO YIIYYUIUTh TEXHHUKO-3KOHOMITYyOC-
KHe oKalaTery mMa ey I‘SC 34 CYCT CORPAILUEHKMS MM 1IOJIHOrO HMCKJTO-
HCHHMA 3aTpaT, HEM3GEKHbIX 11PH COOPYKEHHH THIIPOSHEPre THUECK X 00 b-
©KTOB Ha CO3[aHMe HArlOpHOro (hpoHTa, BOLIOXpaHWJINILA, BOLIOCOPOCHBIX
COOPYKEHHH, NMEPeyCTPOICTBO HUXHETO Bbecpa, ocBoeHMe cTpornIIoua -
KH, YyCTpOHCTBO fopor, obecricuenme 3JIGKTPOCHabXeHMs CTPOMTCJILCTRI,
BOoocHabxxeHus1 M fp. DTH 3aTpaTsi COM3MEPHMbI, @ YaCTO 3HAUMTC!ILIO
[1peBLINAIT CTOMMOCTb SHEPreTHUECKOro TpaKTa Masion ['OC.,

Hcronb3oBahue 3HEpreTHuecKoro NoTeHILMAIa  XOJIOCTBIX  COPOCOH
BOOLI K3 BO}JOXpaHHﬂMLU, HE3HEepre TUyecKoro Ha3Ha4yeHUs O6CCHCHHT 9]
60J1ee KOMIUIEKCHOE MCIIOSb30BAHHE BOMHbIX pecypcos.

B Tabn. 29, 2.10 npusemens: csenenusi o cocTaBe BOAOXpalliiifig]
HESHEPreTHYeCKOro HasHAYEeHHs! C pasfesieHHeM HX 110 eMKOCTH U He-
roJIb30BaHHUL [36].

Camyro Gonbiuyio (70%) cocrassisier Tpynra MesNKHWX BOOOXpaHMI1II,
eMKOCTBIo 10 10 MitH. M3 — 1358 O0BEKTOB, B TOM YMCIE B eBPOIICIICK O
vactyt CCCP 1142. OcHorHOe Haznaueuye sty BOOCKPAHKIIHILL — OpollIe-
HHe, BOOOCHAOXeHNe, PhIGHOe XO3sIHCTRO, Ppynny cpennmx BOJOXpatiii-
T eMKoCTbio 10-100 MutH. M3 cocTapnsiior 464 obbekTa. B ocHoBHONM
3TO BOOOXpaHWIIHILA KOMITJIEKCHOrO HA3HAYEHWUS U HCNOJIb3YEMLIC J1UT51
OpOLLEHHS.
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Tabsuya 2.9. BonoxpaHWIMLIA HEIHEPIrETHYECKOTO

HA3HAYEHHS :
IKOHOMMYUECKHFT paiioH Yucno B ToM umcne emMxocTeo, MITH. M3
Bogoxpa- 1-10 10-100 100-1000 >1000
HHITHLIL
EBpornefickas yacte CCCP 1566 1142725 285/43  50/17 3/1
B oM uncrne:
Cesepuriit 1t Cesepo-3anan- 74 27/— 47/ —/— —/—
HbIi
IMpubGanTHUick it 94 65/21 6/2 —/— —/—
benopycckuin . 126 103/— 19/— 4/— —/—
Oro-3anaarsia, Honelxo- S11 437/1 62/7 4/— —/—
IIpuaHeriposckuit, I0XHEIH
Monpasckuin 60 48/2 3/ —/— —-/—
LeHTtpanenblit 4 enTtpans- 429 377/~ 37/— 12/3 —/ =
Ho-YepHoaeMHBIN
Bonro-Bsitckuit 6 1/— 5/~ —/— —/—
TToBoOMXCK Mt 32 2/- 26/~ 4/— —/-
Cebepo-Kaska3ackuii 95 55/— 27/4 9/— -/~
3aKaBKa3cK Uit 101 27/1 22/23 10/14 371
Ypanbckut 38 -/ = 31/- - -/~
Asnartckast yacte CCCP 409 21672 83/20 46/22 14/6
B Tom uucrne: .
KasaxcraHckui 141 96/— 16/6 18/1 4/~
CpenHeasnaTcKkui 117 16/1 - 34/12 22/16 10/6
3anagro-Cu6upckmit 92 72/~ 11/1 3/5 —/—
Bocrouno-Cubupckmii 1 - /- - )
JanbHeBOCTOUHBI , 58 32/1 21/1 3/- —/—
Best reppuropus CCCP T 1978 1358727 368/63  96/39 1777

Npumeuanue. Buncnurene — geficTBy0OILIME U CTPOSILIMECS BONOXPAHMIMINA, B
3HaMeHareJle — ITPOEKTHPYEMEIE.

OpHako He Bce BOOOXpaHWMJIMIIA HEIHEPreTHUYECKOro Ha3zHaAYeHHsT
NEepCrieKTUBHbI 11 co3mgaHrs masibix ['OC. INopasistiomiee 60JIbHIMH-

cTBO (0K0J10 80%) HE6OMBIIMX BOOOXPAaHIIIHLL EMKOCTBIO MeHee 10 MJTH.

M3 06/1a1aI0T SHEPIETHUECKHM TTOTEHLIMATIOM MEHEE 0,5 mm.xBTry, uTo
COOTBETCTBYET YCTaHOBJIEHHOH MouHocTH ['DC meHee 100 kBT. Takue
['SC otHOCSAITCST K KaTeropuu "MUKpo” M pacCMaTPHBAIOTCS OTOESIHHO.,

Kpome Toro, us ofiero uucria BOOOXpaHWIMIL HESHEpPreTHYeCKOoro
HA3HAUCHHMsT [OJDKHBI ObITh MCKJTIOUEHb! THIPOY3/Ibl, HA KOTOPbIX OCHOB-
Ho# ofbeM BOMb! 3abipaeTcst M3 BepxHEro 6beda, ¢ MOJTHOCTBIO 3aMyIeH-
HbIMH BOIIOXD&HI’IHHI.LI&NIM, BOﬂOC@HEXpaHHﬂMI_ILa ¢ HealpeneneHHbLIM
cpoxom paboTel M ap. Mccnepmosanusi [uaporipoekTa MoKasbBaIOT, YTO
TEXHMUYECKH BO3MOXXHO NMOCTpoMTh Malibie ['2C ripu 432 melicTByommx,
CTPOSIIMXCSA M [IPOEKTHDPYEMBIX IMAOPOY3Jlax M3 UMC/1a PaCCMOTPEHHbIX
1975, B cocrase Kotopbix 'DC He NpeayCMOTpPEHEI.
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HasHaueHune Yucno Bo- B ToM umcne emroctbio, MaIH. M3

[oXpaHU-

ALY 1-10 10-100 100-1000 >1000
KomnnexcHoe 1058 706/15 222/24 43725 16/7
OpoweHnue . 576 415/10 64/31 41/14 1/—
PuI6HOE X038HCTBO 118 108/— 9/— 1/— —/—
BopocHabxeHue 158 8572 53/8 10/— _/—
Pexpeaums 25 24/— i/— —~/— —/ =
Oxnaxpexnue 'PIC . 8 2/— 5/~ 1/— —/—
Oxpaa npupoasl 17 16/— 1/~ —/— —/—
Cenbckoe X03sIHCTBO 4 2/— 2/— -/~ —/—
BopnHblit TpaHcniopr 3 -/ 3/—- —/— —/—
Jlecocrinas 8 —/— 8/— —/— —/~
Hroro 1975 1358727 368/63 96/39 17/7

IIpmMmeuaHHre. Buncnurene — qeACTBYOLIME M CTPOSALLHECS BOOOXPAHMITHIIA, B
3HaMeHaTene — NPoeKTHPYyeMEIe,

TexHUYeCKHH THUOpOSHEPreTUUECKMI  TMOTEHLMaJl  BOIIOXpaHHJIIHL|
HEIHEPreTHYECKOro Ha3HaueHUsl, [IPY KOTOpBIX LeJIecoo6pasHo CTpoM-
TenbeTBo ['IC, npencrasiieH B tabi. 2.11.

STOT TEXHMUECKMFI MOTeHLIMAST JOCTATOUHO BesHK (5,8 Mypa. KBT-u), 11
€ro OCBOEHHE NPELICTaBIIsIeT GOJIbILOH HHTEpeC VISl HAPOOHOTO XO3AICT-
Ba. CrieryeT OTMETMTE, UTO 55% ero NMpUXOOMTCSt Ha 010 88 KpyTiHbix
BOZIOXpaHHJIHLL eMKOCTBIO Gortee 100 mutH.M3, cocTaBnistolmx 20% ofie-
o YyHcJia paccMaTpPUBACMbIX BOOOXPaHWITHILL,

INepeueHs 1 napameTpb! Masibix [OC rpy 3THX BONOXpaHUIIMILIAX [iPH-
BeeHbl B MPWIOXKEHNH 1.

Maribie I'9C, coopyxaemble NP BONOXPAHWIHILAX HESHE Pre THUCCKO-
ro Ha3HayeHwusl, GyayT paboTaTe B peXHMe IOMyCKOB B HMXHHU Gbed,
MoqUMHEHHbIX Tpe6OBaHHMSIM OCHOBHbBIX BOOIO/IL30BATESIEH,

Bonmoxpanwmiia, npenHasHaueHHbEe U151 KOMMYHATbHO-6GBITOBOMO 11
MPOMBILIIEHHONO BONOCHA0KEHHS, XapaKTePH3YIOTCST KPYrJIOrOqH b
PEXHMOM TIOITYCKOB B HIKHHMHI 6bed. Masible I'OC, npuctpamuBaensie K
TaKHM BOOOXpaHWIMILAM, Oy[lyT MMETb OTHOCHTE/ILHO BbICOKYIO, rapaii-
THUPOBAHHYIO B 3UMHMI [1€PHO]T MOILHOCTD.

Bopoxpannnuiia, npenHasHayeHHble [UIsT OPOLUEHHST, OCYLLECTBIISIOT
TMOITYCKH B HW>XHHMI Gbed JIMLIb B BENETALIMOHHDLINA [IePHOL M BJ1aro3apsiy -
KOBBI€ KPaTKOBPEMEHHBIE [1OITyCKH B BECEHHE-0CEHHUM rnepron. DTo xa-
paKTepHO 151 60MbLIMHCTBa Bogoxpanumin CpenHeit Asum, Kasaxera-
Ha, 3akaBkasbsi. OcHoBHas1 yacte [OC rpy BONOXpaHUIHLIAX, [1pe T ias-
HaueHHBIX U151 OPOLIEHHsT, OyNeT MMETb JIMILB Ce30HHYIO BHIPAGOTKY, He
rapaHTHPOBAHHYKO 3UMOM. [TouTH Bce TakMe BOMOXpaHWIMLIA HAUMHAIOT
3al10JIHATLCA OCEHBIO, M IPY OCTPOM HEOOXOMMOCTH YacTb 3TOMO CTOKA

.3



M TMIPOIHEPIETHYCCK Mt MOTEHUMA BONOXPAHMITHII IE3Hepre-

» ITPM KOTOPHIX LieJiecoobpa3Ho cTpourenscrso '3C

Ta6bauya 2.11. TexHuyeck i

THUYECKOro Ha3HayeHUst

HActeylowive U B ToM yucne NpoeKkTHpye-

CpeanemuoronerHss sepa- B Tom uncne ge

60TKA 311EKTPOIHEPTMH,

IKOHOMUUECKHE pafioH

OOXpPaHMIIMILIA Mble BOQOXpaHUNMIIIA

CTpOsiIMeEcs BO

MIIH.KBT'y

554,1/83

2556,4/952,9

3110,4/1246,5

Esponeiicxkas wacts CCCP

B tom wucrne:

-

633/283,2
107,7/-

633/283,2

CesepHriit u Cerepo-JananHoii

IMpubantuiick uix

-

107,7/—-

54,9/

120,8/15,6

175,7/15,6

Oro-3anaammrit, Honeuxo-TlpuaHenposc-

KHHA, IOxHBIA

1,6/—

1,6/~

Monnasckuit

253,2/18,4

253,2/18,4

LleHTpanbHbIf 1 HeHTpaano-qepHozleM-‘

Hbl#

2,1/~

2,1/~

Bonro-Bsatckuit
[MoBonxcxkuit

59,5/41,5

59,5/41,5

1073,5/484,1
171,7/57,1
133,3/53

1073,5/484/1
670,8/350,7
133,3/53

CeBepo-Kapkasckuii

3aKaBKa3cK Uit
Ypansckuit

499,2/83

2069,5/1560,2 199,8/111,4

2669,35/2071,6

Asmnarckasi wacte CCCP

B rom uucne:

133,7/111,4

65/~

238,2/179,4

371,9/290,8

KaszaxcraHckuit

Cpennea

1749,05/1341

3/~

2214,1/1741

3/~

3MATCK M

-

3ananHo-Cubupckuit

-

0,25/~

0,25/~
80,1/

Bocrouno-Cubupcexmiz
JlanLHeBoOCTOUHbIN
Best teppuropust CCCP

1,1/~

79/39,8

9,8

b’

753,9/194,4

4625,9/2513,1

5779,75/3318,1
» B 3HAMEHATEJIE — B TOM YMUCJIE KpyrHe

HIIMx,

fpumeuanue. Buncnurene — sceyx rac

HayuyeHne npanasoHa n3MeHeHus: YPOBHEF BepxHero 6beda Bomoxpa-
HIJTHL HE3HEPIeTHYECKOro Ha3HAYEHUS, 3 CIIeI0BATEIILHO, M Haropa Ha
npucrpansaembx I'DC nokaswiBaer, yto Ha psife TMOpOY3JI0B CHMXKXEHHE
Hariopa Io OTHOLIEHHIO K MaKCHMaJIbHOMY focturaeT 70%. CToMb 3Ha Y-
TEJIbHOE KOJIefaHHE YPOBHEH XapaKTepHO [JISI MHOIHX BOOOXpaHMITIILL,
MpeIHa3Ha4YeHHbIX [UIs1 OpOoileHHsT. OdbbeKTHUBHOE HCITO/Ib30BaAHMEC
FMOPOSHEPIeTHYECKOrO [MOTeHLIMASIA TaKMx BOZOXPaHWIIMLL BO3MOXKHO
110 CIIEIYIOMMM CXEMAM: YCTAHOBKA MMOPOTYPOHH C HaMeHECHMeMm 4acro-
Tbl BpAILIEHMs1, COEAMHSIIOLLMXCST Yepes MYJIbTUIUTMKATOp C CHAOpOoreHepa-
TOPOM € TOCTOSIHHOK YaCTOTOH BpalLEHHS]; YCTaHOBKA IOBYXCKOPOCTHbIX
FMOPOreHEepaTOpOB; YCTAHOBKA HECKOLKHX THOPOTYPOMH, paccurTatiHbIx
Ha pa3Hbl€ IMara3oHb! MI3MEHEHHs! Harlopa.

Bce paccmorpentsle BOOOXpaHW/TMILIA B  OCHOBHOM pYyCJIOBO-
PO THMa, T.e. B KAYECTBE MX YalllM HCMIOJIB3YIOTCS PEUHbIe DOJIHHB,
NIeperopoxkeHHbIE rnoTHHamu. He6osbyio rpynny (o 10%) cocrannsior
HaJINBHBIE€ BOOOXpaHWIMILA, PACIIONIOKEHHbIE B [TOHM)KEHUHSIX peJlbe-

Ta6auua 2.12. Bopoxpanwnmma, PEKOMEHyeMbIe
IUIS 3HEPIe THYECKOIO MCITOJIL30BAHUST

Harnop, M Yucrno Bomo- B ToM uncre eMKoCTIO, MITH. M2
XpaHwmaml g 19 10-100 100-1000 > 1000
<10 122 42/4 61/— 9/— -
10-20 . 154 38/4 83/— 26/1 2/—
2075 140 10/— 76/14 32/6 2/=
> 175 16 —/= $/3 3/1 —/=
Uroro 432 90/8 229/17 70/8 10/~

Mpumeuanue, B upcnurene — ACHCTBYOLIME M CTPOSILUMECS, B 3HAMEHA TE1C —
TNPOEKTHUPYEMEIE,

Tabauya 2.13. BogoxpaHmimiua, PeKOMeHayeMhue niist
SHEPIETHIECKOr0 HMCIIOIH30OBAHMS, H PEXHME MY PaboTh

Hamop, m Uucnio BonoxpalMNMIY Mpu
ray6uHe cpaboTKM BOAOXpAaHH-  [lepuone MOTTYCKOB B HMXI414i}
au, % Harlopa bred, mec
<25 2530 >50 36 6-9 9-12
<10 45 38 37 19 6 107
10-20 51 29 50 31 9 72
20-75 8 i3 82 34 25 43
>175 2 2 7 1 - 10
Her ceegenuin - 63 - - 75 -
Hroro 106 150 176 85 115 232
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Ta6auua 2.14. SxonoMdeck sppexTHBHLE Mabe [IC 3 ¢a MECTHOCTH B CTOPOHE OT PEKH, a TaKXe Ha KDYIHBIX M IIMHHHbIY

NpH BOAOIPAHWIHIAX HEIHE ?ieme(xoro HASHaYeHHUA i CTPaJIHBIX )
IKoHoMMUECKHH paiioH Yucno  MowHocts, BripaGorka anext- i OcHoBHOe HasHaueHMe TaKMX BOLOXpaHMTHI — BTOPHHOE BHYTpH-
rac ThIC.KBT PO3HEpPruu, MJH. CHUCTEMHOE IepeperyjMpoBaHie croka. Ux HarnondeHue OCYLLIECTBIISIETCSH

KBty - | B OCEHHE-3MMHMH, a cpaboTKa — B BeCEHHe-JIETHUI MepHos. Bomoxpariu-

: v JIMUIA HalOJHSIOTCS U3 KaHAJIOB 10 OLICTPOTOKAM, 3aKaHUMBAIOLIUMCS

Esponeiickast vacte CCCP 127 307,4 1265,7

B ToM uucne: . KOHCOJIbHBIM BOOOCGPOCOM, a OMOPOXKHSIIOTCS Yepe3 [OHHbIE BOJOBbIITyC-
CesepHulii 1 CeBepo-3ananHiit - - - KH, BCTpauBaEeMBbIE B TE€JIO [LJIOTUHDI. npn HaJIMBHbIX BOOOXpaHHJIMIIIAX
TprbanTicK ui 32 15,5 50,7 Mmasibie 'SC moryT coopyxaTsesi Kak Ha nepenanax OTOPOXXHEHMS, TaK M
Benopycckmit 1 0,4 1,3 I Ha riepenanax HaroHeHus1. Bpemst pa6oTe Kaxnoil masioi I3C OorpaHm-
Hro-3ananHsin, lloHeuxo-Ilpuarern- 12 45,3 171,4 ; UMBAETCsT OOLIYHO TPEeMS], MAKCHMYM YeTbIPbMs MECSILIAMH, a Harop 3a
poBcKmH, I0XHui 9TOT NEpHOR U3MeHsieTes 10 90% MakcUuMasHoro,

I"j;’:f::ﬁ:::ﬁ W Hermpanssodepsio. 7 N 2_5’2 | B Tabn1. 2.12 1 2.13 nokasaHo, uto umCIo BOZOXPAHIIHLL HEDHEPreTH-

s LT HECKOro HasHaueHMs1, Harop K PeXHM 3KCIUTyaTalMH KOTOpbIX TTO3BOJISI-

Bonro-Batckmit - - - JOT HCIOJIb30BATL MX V151 INOJIyYEeHHs! 3/IEeKTPOSHEPIMH, TOCTATOUHO Be-

Mosonxckuit 7 8,9 " 50,3 Jimxo. Ilo Haropy, coanasaeMomMy Manemvu I'9C, 1z umcna paccMoTpeH-

Cesepo-Kasxaacknfi 10 30,6 139,4 HBIX BOOOXPAHHITHIL OKOJ10 65% HuakoHaropHsle (H < 20 M), 30% cpenie-

g}a*;?b*iﬁ‘:;““ ‘;g ;‘7316 ;’369’6 : HarnopHete (H=20 + 75 M) M TOMBKO OKOJMO 5% BBICOKOHAIOpHBIE
p , ;

Aswatckast uacts CCCP . 61 503,2 2018,1 | (H> 75Mm).

B Tom umcne: | B Ta6n. 2.14 npuBenieHb! 3KOHOMIUECKH 3 HEKTHBHLIE 110 OLIEHKE
KasaxcraHexui 8 70,2 290 | PvnporipoexTa Mambix IIC npu BonoxpaHWIMIIAX HESHEPIrMYeCcKOoro Has-
CpenreasnaTckui _ 23 404,7 1576 ‘ HAYEeHUsI.

%Z:??iﬁocéfé’ﬁﬁ’;?:a 1~ 1—2 7_2 ’ . Masmie I'SC Ha nepernagax Kananos. Ha reppuropun CCCP suisibrnetrio
la b HEeBOCTOUHbL 29 16,3 80,1 | 6onee 40 KpyrHbIX KaHAJI0B (B OCHOBHOM MarMcTpaJIbHbIX), MMEIOLIMX

Bes teppuropus CCCP 188 810,6 32838 1 Nieépenanpl, Ha KOTOPbIX MOTYT GbITh NOCTPOeHL! Masible I'IC. Bee KaHaJb!

i (3a vcKIOUEHHEM Tpex MPOEKTHPYEMBIX) HAXOOATCS B SKCIUTYaTalmi. Ha

Hix 80% pacrionioxxeHbl B pafioHax ¢ Pa3BHTBIM OpOLIEHHEM (CpeaHsisi

Aszusi, Cepeprbiii KaBkas, 3aKaBkasbe) M UMEIOT KOMITICKCHOE Ha3Ha-

ueHre. I1o npoeK THBIM MaTepraiamM Ha 3THX KaHarlax BbisiB/IeHO 125 coc-

' v PEOOTOYCHHBIX [1€pernanoB ¢ pa3HHULIEH BBICOTHBIX OTMETOK OT 3 10 130 m.
L — : : BosbmmHeTBO Marnbix  19C, co-
{aovsuya <. 10, manele 1 I9C Ha nepgnana_x KaHAJIOB M PEXHME! MX DB.GOTH . Opy:‘Kaeh{bm 1a ﬂepenaﬂ.ax KaHaJion

Hanop  Ywucno IMepuon paboTh KaHana, mec OopouleHusl, 6yOyT HUMETb JIMUIb

Ha riepe- MaJibix CE30HHYI JIETHIOK BbIpaboTKy. Ha

nane,m TI3C 3-6 6-9 9_12 KaHanax KOMIUIEKCHONO Ha3Haue.

Bcero B ;rom umcne ¢ pacxononM, Beero B Tom umcrie ¢ pacxomomm, Beero B rom srene ¢ pacxonom :“ﬂ M:;Ible I'sC 6ymyT pa60Ta?1>

Manbix M3/c mansix M3/c . : 3, ’ PyrJibI ron, obecneunsast Heobxo-

raC e ; Majex - MU/c AMMBIE pacxomlbl BOOL! B nexabpe—

no 10  10-100 6onee nol0 10-100 6Gonee rac 010 10100 6onee 100 1HiBAPpE. Hebonplryio sumvHio0 rapam-

100 100- A THIO MOTYT MMeTh  MaJsible I'DC, pac-

<10 3 ) ~ ) ~ s o ) fojlaraemMble Ha  KaHanax nmpes-

10-20 2 - 1 1 18 3 14 1 13 - 1 2 HaSHAYeHHLIX /151 OpoLUeHMs 1

20-75 53 9 2 6 1 22 6 16 - ) 13 - 13 - BBINOJIHSIOWMX  (pyHKLMK I1epebpoc-

> 75 3 1 - 1 - 1 - 1 - f 22 - 2 B KH CTOKa.

Uroro 123 13 61 ! 1 - - B1abn. 2.15 ykasaHo umcio  aa.

49 selx 'OC Ha nepenanax xaHanos p
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Tabnuya 2.16. TexHuuecKHi ruapoOIHEpre THUE CK Mt
TIOTEHITHUAT MTOTOK 2 B KAMANAY Ha [T8DeNAAAT

CpenHemHoroner- B ToMm umcne Ha kaHamax ¢
Hss BoipaboTka pacxonamu, m3/c

OKOHOMMUECKMH pafioH

3JIEKTPO3HEPIUH,
MAH.KBTy 10 10-100 100
Esponefickas yacte CCCP 1402 69 1284.,6 48,4
B oM umcne:
Oro-3anaaHnii, JoHeuxo-IIpu- 111,3 2,7 78,7 29,9
JHEernpoBcK Ui, OxHBbIR
Cesepo-Kaskaackuit 300 53,8 227,7 18,5
3JaKkaBKa3CcKHUHA 990,7 12,5 978,2 -
Aastatckast yacte CCCP 4002 42,9 3584,2 375
B roM umcrne:
CpenHea3anaTckuii 3893,5 34,5 3484 375
KasaxcraHckuin 108,6 8,4 100,2 -
Best repputopusi CCCP 5404 111,9 4868,8 423,3

Tabauua 2.17. IxoHoMMUecKkH 3 beKTHBHEE Mape [DC
Ha reperagax KaHaJnos

OKOHOMMWYECK M paiioH Yucno MouHoets,  Bripabortka anext-
rac ThIC.KBT PO3HEDPIUHM, MJIH,
KBty

Esponeickast yvacts CCCP 24 296,9 1173,1

B ToMm umcne: :
Honeuxo-Ilpuaxernposekuit 3 16,2 81,4
Cesepo-Kaekasckuit 12 64,3 287,7
3aKaBKa3CKui 9 216,4 804

Asmarckasi yacte CCCP 39 506,3 2607

B Tom uucne:
CpenHeasuaTcKui 39 506,3 2607

Best reppuropust CCCP 63 803,2 3780,1

32BHUCHMOCTH OT PEXKMMOB paboTbl M Hanopos. U3 Hux masisie 'IC MOLYT
ObITh pacriosioyxeHsl Ha 76,4% niepenanos KPYIHbIX KaHAJIOB C pacxoiamMu
10-100 m3/c. Ha 54,5% PaCCMOTPEHHbIX MNEeperazoB BO3MOXHO COOpYKe-
HME HU3KOHAMOPHbIX MaTlbix [TOC (H< 20 M) u Ha 45,5% repernagos —
manbix 'C cpenrero Hanopa (H = 20+75 M).

TexHrueckui TMAPOSHEPreTHYECKHI IOTeHLIMAl [T0TOKA B KaHaslax
Ha BLISIBJICHHBIX Neperazgax cocraBisieT 5,4 Mipa.kBr-u, npuuem 90% ero
(4,87 Mnpa.KBT-u) cocpenoToueHo Ha nepenanax KpPYMNHbIX KAHAJIOB C pac-
xonamu 10-100 M 3/c. Tonbko 25,9% sToro noTeHLmaia (1,4 mnpa.kBr-u)
COCPENOTOUEHO Ha repenanax KaHasios eBporeiickoi yactu CCCP, 74,4%
(4 MypA.KBT-u) — Ha KaHanax CpenHeit Asuu (Tabn. 2.16).

OKOHOMMUECKH 3thheK TUBHBIE 10 oLeHKe [ umapornpoexkTa Maneie 'DC
Ha rieperiaziax KaHaJloB IpUBeeHb! B Tabn. 2.17.
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Tabauya 2.18, DxoHoMiTdCCKH 3¢ DEK THBHBIE Masine I3
Ha He3aperyJiMpOBaHHBIX BONOTOKAX B PaiOoHAX leLleHTpa-
JIH30BAHHOrO 3HEProcHa6xeHust

IKOHOMUUECK UM pajicH UYiicno Mougiocts, BripaboTKa 3/1eKT-
Irac ToIC.KBT PO3HEPIMH, MIIH.
KBty

Esponeiickas yact, CCCP 12 39,6 173,1

B ToM umucne:
CeBepHbIHA 9 27,0 104
JaKaBKa3CcKu1h 3 12,6 69,1

Asnarckast yactes CCCP, B ToM umciie:
CpenHeasHaTcK it 23 31,8 234
3ananHo-Cubupck it 6 7,3 43,6
HanbHeBOCTOUHBI 34 165,2 475,1

Bcest repputopus CCCP 75 243,9 925,8

B ripurioxxennu 2 npuseneHb! napameTpsl Manbix [DC, HaMeuaeMblx K
CTPOMTENILCTBY Ha Ieperiaiax KpyrHbix KaHaslos. [Ipu Boifope repioouc-
penHbIx 06beKTOB aTHM ["OC criemyeT yaeiMTh ocoboe BHUMAHIC,

Marmsie ['9C B pafioHax NeLCHTPaIM30BAHHOIO 3HEProcHAGKe M, K
HacTosileMy BPeMEHH HaKOI1/IeHbl HeKOTOpble NMPopaGoTKU 110 MO60pY
K CTPOMTCJIbCTBY [1€PBOOUEPEIHBIX IKOHOMHUYECKH 3(pDEK THRHLIX MaJIblx
I'9C Ha HesaperymMpoBaHHBIX BOOOTOKAX B Pa3/IMUHbIX pafoHax JicLet i-
TPaJIM30BaHHOI'O 3HEProCHAOXKEHUs. M3 paccMOTpeHHLIX 75 061LEeKTOm
amct10 Maribix [OC, peKOMEHOYeMbIX K CTPOMTESIBLCTBY, VX pasMelliet e
1 napaMeTphl IpeacrassieHs! B Tabsl. 2.18. D11 3HaucHMst No Mepe fadin-
HeMimx pa3paborox 6yayT yTOUHSITECS.

Hoctpoertbie marbie I'DC. K MCrosb3oBaHMIo BOHBIX  Pecypeors
MaJIOH T’MOPO3HEPIETHKOM CICYET OTHECTH M UaCTb paHee OCTPOCHH bIX
Mmanblx I'OC. OueHka 11e/1€c006pasHOCTH Oa/lbHeHAIIeH KCIUTyATAL i} |
JAEHCTBYIOLUIMX M 3aKOHCEPBHPOBAHHBIX Masiblx ['DC 10Ka3bBaeT, UTO
KCIIyaTalMs MX SKOHOMWYECKH OI1paBaaHa. DKOHOMHYECKH LIe1ICCo0t-
pasHO M BOCCTaHOBJIEHWE 4YaCTH CIIMcaHHbIX Maliblx ['OC, HaHGosiec
coxpaHMBLUMXCSL. CBeneHsi 06 3KOHOMMUECKH 3((eKTUBHbBIX MAJIHIY
I'SC npusenens! B tabi. 2.19, roe yuTeHb! BLIABIEHHbIE M 06CICI0BAI I
HBIE cricaHHbIe Malible TOC.

O6uwiee ripeacTaBileHHE O pacriosiaraemix pecypcax MaJioi rumpostiep-
retyku naet tabJs. 2.20.

OrnpeneneHue 3KOHOMUYECKOI acpperTHBHOCTH Matibix ['IC nposios-
KaeTCsl, M pECypChl MaJIOH 3HEPreTHKH OyayT pacTi. [10a06HbIM o0paszont

IIMHCTBE Clpad, YOS/ ISIOWMX BHMMaHWE 3TOMY BOIpoCy. [To-cyuieerny,
HM B OIHOM CTpaHE HE OMNpCHC/ICH MOHBLIT 3KOHOMMUCCKHI TIOTCHI U 141 ]
maiblx ['OC, a BbIsiBRieHa JIMUIL yacTb ero, Hameuaemast K OCBOCHIHIO B
b6vmxarinei neperieKTHse.
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Ta6auua 2.19. JxoHOMHUECKH 3¢hHEeKTUBHEIE NMOcTpoeHHbIE Matine [IC
(¢ y9eTOM BO3MOXHOIO BOCCTRHOBJIEHMS HEKOTOPBIX CIIHCAHHKIX)

~
a

B ToM uncine
OEHCTBYIOLIIME M 3aKOHCEPBHPO-

IoctpoeHHble Mansle [IC
BaHHbIE

KMt paiioH

DKOHOMMYE!

CrHcaHHLbIe

Buipaborka

UYucno Moin-
rac

3J1eKTpO3HED-
CHH, MJIH.

kBry

HOCTD,

Bsuipabortka

Yucno Mou-

_anexTpoaHep- 'DC

BeipaboTka

Yucno Moru-
rac

ThC.KBT

3JIeKTPOIHED-
THH, MIIH,

KBty

HOCTb,
Toic.KBT

MM, MJTH.

KBT'y

HOCTb,
ThIC. KBT

114,3

1945,2 134 485,6 1830,9 84

514,6

218

Eeporneiickas vacts CCCP

B ToM umcne:

6,2

19

99,9

16,3

135,3

22,5

CeBepHblit U CeBepo-zanang- 20

HbIH

22,7

6,9

21

15,2

12 4,6
6,1

7

37,9

11,5
6,9

33

HcK Uit

pubantu

1,9
16,8

El

53

22,6

24,5

10
54

Benopycckuit

388,1

90,5

404,9 40

95,8

Oro-3ananHstit, JoHelko-

MpunHenposckuit, OxHbIH

Monnasckuit

0,6

0,2

,6

0,2

UeHTpansyeiit u [lenT-

palbHO-YepHO3e MH B

Bonro-Bsarckuit
TMosonxckMit

4,2

2,0

2,0

29,1
1,8

7,4
2,2

21

512,3
596,1

116,6
182,0
67,5

13
45
3

541,4

124

34

Cesepo-Kasxkasckuit

3aKaBK&3CKHH

603,9
192,5
1931

184,2

67,5

54
3

192,5

Ypansckuit
Asuatckus yacts CCCP

B ToM uucne: .

21,9

6,9

1909,1

417,8

64

424,7

72

442,0

102,2
315,6

17
47

105,3 452,1

318,6

20
51

KasaxcraHckuit

1476,1

1476,4

CpenHeasnaTck uit

3ananHo-Cubupckuit

2,5

0,8

Boctourio-Cubupckuit

JanbHeBocTOUHLBIM
Best reppuropust CCCP

3875,9 198 9034 3740 92 35,9 135,9

939,3

290

Tabauua 2.20. Pacrnionaraeaiie peCypchl MaJloin

THOAPO3HEPreTHKH
DKOHOMUYECKH paioH Yucno  Mowrocts, CpenxemHoroner-
jycle ThIC.KBT HsAS BbIpaboTKa
3/IEKTPOIHEPTHH,
MIH.KBTu
Esponeiickast yacte CCCP 381 1158,5 4557,1
B ToM uncne:
CeBepHutii 1 CeBepo-3ananHblit 37 49,5 239,3
IIpubantuickuit 65 27,1 88,6
benopycckuit 11 7,3 25,8
IOro-3arianHsiit, HoHeuxo-TIpugHen- 69 157,3 657,7
posckui, I0xHBI
Monnasckuit - - -
IleHTpaneHetit 1 LleHTpansHo- 8 2,2 15,8
YepHO3e MHBIH
Bonro-Bsitckuin -~ - -
IMNoBonxckui 8 10,9 54,5
Cesepo-Kaska3sckuit 56 218,9 968,5
3aKaBKa3CKUKA 108 600,8 22236
Ypanbcku# 19 84,5 283,4
Aauarckasi wacte CCCP 235 1638,5 7308,8-
B.roM uncne:
KasaxcraHckuit 28 175,5 742,1
CpepHe- Asnatckuni 136 1261,4 5893,4
JananHo-Cubupckui 6 7,3 43,6
BocTouHo-CHbHpeKui .2 12,8 74,5
JanbHeBOCTOUHBIHN 63 181,5 555,2
Hroro 616 2797 11865,9
HeyuTteHHBIE (HEOOCAENOBAHHDBIE Ma-
nele I'AC):
aedcTByIOIME 26 317,4 952,2
3aKOHCEPBHUPOBAaHHBIE 8 18 54
Best repputopust CCCP 650 3132,4 12872,1

I'nasa 3
IMTPOEKTHPOBAHHE MAJIBIX I'2C

3.1. OBUHME ITOJIOXEHUA

[MpoexTupoBanue masibix ['DC Ha COBPEMEHHOM 3Tane HMeCT psiil
XapakKTepHbIXx OCOGEHHOCTEIA.

[lpexxpe Bcero, cilegyeT OTMETHTL OTCYTCTBME [PCEMCTBCHHOCTI
OrlbITa fIpoeKTHpoBaHMsl B 50-¢ roawl. Hcriosb3oBaHMe [1poLUIOro ollbiTa
BO3MOXKHO JIMLIb 10 NAHHbIM, TIPUBEACHHM B JIMTEPATYPE, M HCMHOT A
OCTaBIIMMCS! B 3KcIulyataumy manbiv ['OC. CrieunguKa npoek THpopa-
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vrracr aaaTirry TV ¢ 2 B COBDEMEHHLIX HODMATHUBHLIX 11 MeTOIU-
f1vinl { 1DIA L I\ HC nyu/x\\-d la B CUDpIvICT 304A A-vyn.ut-. TaiA &G ui\-‘
yecKHx paspaborkax, a IJIsl CO3daHMsl TaKHX pa3paboToK Heobxoomm

aHaJIM3 MpeLle CTBYIOIUEro OrbITa.

Jns1 cozpgarmst Manbelx 'DC HOBOro rOKOJIGHUsT HEO6XOOMM HOBbIA
[OXO0L1, HEe OTHArOLUEHHbIN NpakKTUKON [IPOSKTUPOBaHMST MpOLIbIX JIeT.
Jnst nocTHXKeHHS LieJIM Heo6x0OMMO IpoaosikaTh MCC/IEIOBAHUS M T10
Mepe HaKOIMJIEHKsT HOBOIO OINbITa BHOCUTB OlNpeaeJIEHHbIE INOIpaBKH.

OCHOBHBIE MCXOOHbIE MOJI0KEHHSA MPY NPOEKTUPOBaHKWM MaJsibix [OC
cregyoume.

1. Manele ['DC HOJDKHbI 6bITb MOJIHOCTLIO aBTOMATH3MPOBAaHbLl M pa-
6oTaTb 6€3 INOCTOSIHHOrO 3KCIUTyaTaUMOHHOrO MepcoHasa. JTo Ccrocot-
CTBYET TOEBILIEHHIO MX 3KOHOMMUYECKOW 3(PQEKTHBHOCTH KaK 3a CyeT
CHMXEHMST 9KCIUTYaTALIMOHHBIX M3IEPXKEK, TaK M 3a CYeT YMEHbIUEHUS
KaltMTaJIOBJIOKEHUM B pe3yslbTaTe OTKa3a OT OLITOBBIX M CITYXEOHbIX
noMeryeHmM.

2. ITpoeKTHpOBaHHWE KOHKPETHbIX OOBEK10B HOOJIKHO BECTHMCh, Kax
rpasusio, Ha OCHOBE YHHU(MULIMPOBAHHbIX MPOSKTHbIX PELUEHMH.

YHU@UKALIMH MOTYT NOAJIEXaTh JIM6O BCE COOPYKEHIMS 3HepreTHuec-
KOro TpaKTa, [1oariopHble  BOOOCOPOCHBIE COOPYXKEHMST TMOpPOY3J1a, JIM60
JIMLIb OTAEJIBHBIE COOPYKEHHUS! U1K CUCTEMBI.

YHUODULIMPOBAHHbIE pEeLIEHHsT 10 COOPY)XXEHMSIM 3IHEPreTHUECKOro
TpaKTa, BKJIIouasi 3gaHus Manbix ['OC, Typ6rHHbEIE BOOOBOOB! M BOOOIPH-
eMHHKH, L1eJ1ecoobpasHo pacripocTpalsiTe Ha Mallele I'9C ¢ eauHMuHON
MOLIHOCTBIO ryppoarperata 00 3-5 TeiC.KBT, npu 6ojiblueil MOLHOCTH
HEeOOXOOMMO MCKaTh 3KOHOMMUHbBIE MHOMBHIya/bHble pelueHust. OnHa-
KO W B 3TOM cJlyyae HEOoOXOOMMO HCIIONb30BaTh YHUQHLIMPOBAHHOE
runpocHsioBoe c6opyaoBaHHUE Y CUCTEMBI aBTOMATHKH.

3. Tlpy KCIIOJIL30BAHUM YHUGUKaUMK TpoeKTHpoBaHHe Mallblx [[DC
[IOJKHO BBIMNOJHSTLCA B OOHY cranuio. [locsie obocHoBaHMS Liesieccob-
pa3HOCTH CTPOUTEsILCTBA MaJlblx ['OC TeXHHKO-93KOHOMMYECKHM pacye-
TOM BbIIOJIHSIeTCS pabounii IPOEKT, B KOTOPOM OCYLUECTBJISIETCS] MIpHBSI3-
Ka YHHMHULMPOBAHHOIO [1poeKTa K KOHKleHblM yCJioBmusiM M paspaba-
TLIBAETCA pabouasi JOKyMeHTalusl. B

B Tex cryuasix, Koraga Masibie I'OC BXOOsT B COCTaB [MPOEKTHPYEMOTO
rMOpoyssla KOMIUIEKCHOPO Ha3HaueHMsl, MX [IPOeKTHpOBaHHWE BEOETCS
OZIHOBPEMEHHO Ha TeX Xe CTalusiX, UTO M F’MAOpoy3sia B LIEJIOM.

3.2. CXEMBl MAJIBX TI'9C

[To criocoby cosmaHust Hamopa masele 'DC nopgpaspensiorest Ha

NJAOTHHHBIE, OEepUBAaLIMOHHBIE, cMelWaHHble (IJIOTHHHO-

nopvmanunmxmp\ u mansle I'oC TPy FOTOBOM HATIOpHOM r‘-mny;rp (r—m

repernagax KaHaJloB, B CUCTEMAX Bonoc:Ha6>eruﬂ u np.).

TDIOTHHHBIE cxeMBL DTO HauboJsiee pacrpoCTpaHEHHbIE CXEMbI SHepre-
THYECKOr0 MCIOSIb30BaHMUST MAJIbIX PEK, OHM MOTYT IPUMEHSITLCA BO BCEX
paiioHax CTpaHbl, 33 HCKJIIOWEHHEM MOpHbIX, a B OTAEJIbHbIX CITYYasiX ¥ TaM.
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Puc. 3.1. I1noTHHHLBIE cxeMbl Manbix [3C:
a — 6e3 prixona otMeTok HITY Ha noiimy; 6 — ¢ satornnenuem MoMMbl; I — anatiiie
I'3C; 2 — BonocbpocHast moTrHa; 3 — riyxas NaoTHHa

I110TMHHAs cxema 3HEPreTHUECKOrO MCII0J1b30BaHMST MOXKET OCYHICCT-
BJIATLCST B 3aBUCHUMOCTH OT THMIIA PEYHOM OOJIMHBI PABHMHHOM PeKH U Ha-
ropa B OBYX BapyaHTax 6e€3 BbIXOOa NOAMNOpPHOrO ypoBHsS Hia
NOMMY U C BBIXOOOM Ha Hee.

1151 peK ¢ LUMpOK Ot NOMMON M Ty SOKO BPe3aHHBLIM PYCIIOM 11eJIeCo0s-
pasHO Ha3zHAuaTb OTMETKY Ioaropa Tak, yTofbl HOpMallbHbIA [Toarop-
HbI# YpOBEHBb BOb! [1PH BO3BEAEHMHU ITJIOTHHbI HE BBIXOIMJIT M3 OCHOBHOIO
pyciia pexH (puc. 3.1, a). Ilnst Takol cxeMbl xapaKTepPHbl PyCrioBasi KOM-
rioHoeKa 3paHMil 'DC ¢ HebombuMy Haropamu (ot 1,5 go 4,5, pexe o
6-10 M) 1 HeboJIbIIast MOLIIHOCTL CTAHLIMM (0T HECKOJILKHUX COTEH KHJIIO-
BaTT no 1-2 Thic.kBT).

M3-3a Hebosbioro Haropa ortaesibHblx [OC xapaKTepHOI 0cofeti-
HOCTBIO 9HEPrE€THHECKOI0O MCIOJIb30BAHMST MaJIbIX PeK SIBJISIIOTCS! MHOIO-
cTyrieHuaThle Kackanp! (68 1 6ostee I'OC B Kackane) rpu HEGOMbILION
pacCTOAHIIM MEXOY CTBOpamMM, UTO OOyUIOB/IMBAET BO3MOKHOCTD
MCIONB30BAHMST CYMMAPHOTO Hanopa Kackanos 0o 20-50 m.

Ha paBHMHHBIX peKax ¢ OTHOCHTE/IbHO HEIMPOKOM [UTY6OKO Bpesati-
HOW ToMMOM U cl1abopa3BUTBLIM PYCIIOM LIEJIECO0OPA3HO CO3OaHHe Mas1od
I'2C (w1 kackama masbix [IC) ¢ BOAOXpaHMIMILEM HEeNEeBEHOrO Ml
CE30HHOr0 pEeryJIMpoBaHMsl, C BBIXOAOM Ha TII0HMY (3aToruIeHiien)
(puc. 3.1, 6).

Taxkoe pereHHe Mo3poJisieT IMOJIHEE MCMOJIb30BATb  ECTEeCTBEHHDbII
CTOK DEKH [AaXE€ IpYU 3HAUMTECJILHOM KOe6aHUM pacxomoB B TEUeHHE
ropga. Hemocrarkamu 310t cxembl Masion ['OC SBASOTCST 3aTOIUICHI e
MOMIMEHHBIX 3€MeJlb, NPEACTaB/IAOUMX YacTO GOJIbIUYIO XO3HACTBCHIY IO
IIPHH(\{"‘T'R Y 3HaAUUTeIILEHOR MNORKIITISHUR (‘\ﬁ’LP\Ar\Q CTDOMUTETILHEIX nafnT 11

TPOMTEILHBIX paboT it
CTOMMOCTH coopymeﬂnu F3-3a yBEJIMYEeHHA BbLICOTbl U MPOTHKCHHOCTIH
(o noimMe) MAOTHHLL

OcHOBHYIO pery/Mpyoulyio eMKOCTh Kackada malibix ['IC Leftecoot-
pPa3HO pacrioylaraTe B BEPXHEM TE€UEHHH peKH, rae ywepd oT 3aTorJic s
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3HAYMTEJIbHO MEHBUIMI, a NOCIedyome CTyTIeHH KacKala OCyLIecT-
BJISITh 110 CxeMe, H306park€HHOI1 Ha puc. 3.1, a. '

Pycriosble M NpuIioTHHHbIE KOMITOHOBKM 3maHMii [OC B cxemax ¢
BblxonoM orMeToK HITY Ha nofiMy MpUHMMAIOTCS! B 3aBHCHMMOCTHU OT
Hariopa. IIpy Hanopax o 10-15 M npimenstiorest pycrnosble 3paHusi IDC,
I1py GOJILLUMX HANOpax — MNPUIUIOTHHHBIE. [1pyMepb! pycIoBOi M IIOTHH-
HOM Masbix 'OC nokasaHk! Ha puc. 3.2, 3.3.

KOMITOHOBKH COOpY»K€HHI. B cocTaBe IMIOTHHHBIX FMOPOY3JI0B BLINOJI-
HAIOTCA C yueTOM YCIJIOBHH T1POITycKa NaBofKa, yno6CTBa BLUTOIHCHMs
CTpOHTEJILHBIX paGOT. B HM3KOHAMNOPHBIX rMapoy3sax 6e3 perypoBaHHs1
CTOKa OCOOEHHO BEJIMKA CTOMMOCTb BOAOCOPOCHBIX COOPYXXEHMH, TaK KakK
AJ151 TIPOITYCKa MNaBOOKOBbIX paCXON0B HEOO6X0OMMA GOSTbILIAS IPOTSIKEE I-
HOCTb BOOOCOpOCHOrO hpoHTa. [ToaTomy mabie I'OC Ha pexax ¢ LIIHPO-
KOH INOMMOM — INPEHMYILECTBEHHO PYCJIOBOIMO THIA C [TpOITyCKOM 4acTH
pacxopma roJjioBoapsi o rnodMe B ob6xod rumpoysna (puc. 3.4,
a). B cxeme Ha puc. 3.4, 6 (¢ perynvpoBaHueM cToka) rokima repexpbiTa
TJTyXO# MJIOTHHOM Y 117153 [TPOITYCKa NaBOIKOBBIX PACXOIOB npengycMorpeH
BOIocHpOC.

st o61erueHns1 MpOM3BONCTBA CTPOMTEIbHbIX paboT, 0co6eHHO Ipi1
HELUMPOKHX pycnax, IoTHHY M 3paHue I'OC BemHocsiT Kk 6epery. [lo
OKOHUAHHH HX CTPOMTEJILCTBA ITPOBOMTCS Cpe3ka Gepera M pacilipeHHe
pycila B €TOpPOHY IIOCTPOEHHBIX COOpYyX)eHUM. CylluecTByollee pyciio
O6BIUHO EPEKPLIBAETCST 3eMIISTHOR TTyXOM IUIOTHHOM, I'lpy Taxoit cxeme
CTPOMTEJIbHBIE PACXOMb! MPOITYCKAIOTCST Yepe3 OCHOBHOE Pycio pekH. Ec-
JIM IIMpKUHA pycila NOCTATOYHA JJIs1 pa3MeLleHHs [UI0THHEL, 3gaHusi [OC
Y [IPOTTyCKa CTPOMTEJIbHBIX PACXOOB, Y3€J1 COOpPYKEHHE! PACTIONATAETCsT B
pycJie.

KOHCTPyK1LiHK OCHOBHbIX TMOPOTEXHMUECKHX COOPYKEHHHA M 37aHMii
I'SC pJ1st MNOTHHHBIX CXEM, COBPEMEHHbIHM MOAXOM K UX [TPOEK THPOBAHHIO
M CTPOMTEJIbCTBY HU3JI0KEHBI B § 3.4, 3.5,

JIlepyBAIMOFIHBIE M CMeITAHHBIE TIOTHHHO-NEPHBAI HIOHHEIE CXCMOL
JleprBalIMOHHbIE U CMELLIAHHbIE CXEMBI IIIMPOKO MPUMEHSIIOTCS B [1P2KTH-
Ke CTpoMTe/beTBa MaJlblx ['OC B OCHOBHOM B TOpHBIX M MPearopHbIX
paroHax.

CxeMbl NeprBalIMOHHBIX CTAHLIMIA MOTYT 6bITh CJIEOYIOLLMMH.

Hepusauusi Boone peku. Takue cxemsl MPUMEHSTIOT Ha peKax
CO 3HAYMTEJIbHBIMU yKJIOHAMM K CKOPOCTSIMH TeweHust (puc. 3.5, a).  [To
9TOH CxeMe MOCTPOSHbI HE TOJIbKO OTAEJIbHBIE CTAHLIMM, HO M KACKa lbl
I'9C (xackan AnmaatuHckux I'DC Ha p. Bosmwasi Anma-Ati 1HKa,
Kackan AnamermHexkyx '9C Ha Bosbuom Uytickom TpakTe M ap.). s
Kackazna U3 HeCKObKHMX ['OC BO3MOXKHO MCIIOMB30BAHME OMHONO 1°0JI0k-

HOro BOZ103a00pPHOIO COOPYXEHMS (TaK MOCTpOoCH KacKasl M3 IBYX MAJIIX

I'SC Ha p. Ucebk B Kuprisum).

HepuBauusi Ha COpSAMJIIEHHUM pycrla pexku (puc. 3.5,
6). Cripsaimnsisi nepuBaLMEN OTAE/IbHbIE M3TYUHHbI PEKH, MOXKHO [10JTy-
YNTh 3HauuTesbHble Hanopel 'OC maxe Ha pexax ¢ HEGOMbLIMM YKJIO-
HOM.
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a — yepe3 Bogocbpoc M 110
rnoiMe; 6 — yeped BOOOCEPOC;
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4 — rnyxast
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poc; 3 — pamb6a;

TINOoTHHA

Puc. 3.5. CxeMn! gepuBauMoHHbIXx Manbix [IC:

@ — C mepuBaLMeHN BAO/bL PEKH; 6 — Ha CMIPAMIIEHMM Pyclla PeKU; 6 — riepebpocici

CTOKa M3 OOHOM PeKH B Apyrywo; I — rosoBHoOM ysen
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Ac
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[Tepe6pocka cTtoKa M3 omHOH pekH B Opyryio (puc 3.5,

8). TakKre cxembl OCYILEeCTBJISIIOT, KOrOa OBe CoCemHHe PeKH pasfdesIeHbl
HEBbICOKMM ¥ KOPOTKMM BOOOpa3fe/ioM M HMMEIT pa3HOe BbICOTHOE
rioJloxxeHWe. OTO OaeT BOSMOXKHOCTb Ha KOPOTKOM AepHBallvH, COeldH-
Hstouwer ofe pexM, MNMOJIyuuMTb 3HAauMTe/IbHbIM Harnop. Tak MocTpoeHa
Cropoxesckasi 'OC B CraBporionibckoM Kpae MouHocTsio 0,88 Thic.kBT
Ha KaHaJle, coeauHsioieM pek Ksdap u Brokron. [py e nepusa-
LIMH OKOJIO 3 KM noJsiyueH Harop ['9C 31 m.

B cmelnaHHbIX (TUIOTMHHO-NEPUBALIMOHHDBIX) CXeMaX BO3MOXHO CO3aa-
HUE peryjMpyrolmx BomoxpaHuiMuL Co3naBast BOOOXPAHMIIMILA B
BEPXOBbAX PEK HJIM Ha MPUTOKAX, A0JIMHBI KOTOPLIX OCBOEHLI He3Hauu-
TEJIbHO, OCYLLECTBJISIIOT peryJ/IMpoBaHHe cToKa. Ha HukernexaieM yuacr-
KC pEKH Ha 3aperyJ/IMpoBAHHOM BEPXHHMM BOIOXPAHHIIHILIEM CTOKE COOpY-
)KaeTcsl Kackad neprBaumoHHbix [OC.

OnHako npy 3TOM Heo6xoorMo ocobo ofpaiiaTe BHUMaHHE Ha paspa-
OOTKY MEPOrpUsITHH, IpeaoTBpamjanux ObICTpoe 3ausIeHHe BOOOXpa-
HHIHLL. Psin rnoctpoeHHbIx panee masibix ['2C akcmyaTHpyeTcst ¢ 3amsies-
HbIMKM  BOAOXPaHMJIMILAMM, Harlpyumep 3JemoaBualibeKasi, UuTaxeBH M
Cyxymun I'OC. Bee naspaHHble '9C MMe0T BOIOXpaHMITMILA C HE3HAYH-
TEJIbHOM OTHOCHUTESILHOM eMKOCThIO (MeHee 0,01%).

T1pumMep neprBaLMOHHOM cxeMbl ['DC nokasaH Ha puc. 3.6.

Twrnb!l 1 KOHCTPYKLIMHM OCHOBHbIX T'OJIOBHBIX COOPY>KEHMIA, OepHBaLIMK U
spanusi 'OC pepuBaumoHHbIX Masibix ['OC, a Tak)Xe COBPEMEHHBIA
MOOX0M K Mx MMPOEKTHPOBAHHIO Y CTPOHTESILCTBY U3JIOKEHbI B § 3.4, 3.5,

Cxembl Mastbix [IC 1ipy roroBoM HaropHOM ¢poHTe. 30ech paccMaTpu-
BatoTcs1 cxemel Mallbix ['OC, coopyxaeMbx B CTBOpax ¢ MOTOBBLIM HATOp-
HbIM (POHTOM. B KauecTBe TakHx CTBOPOB MOTYT UCIIOJ/IL30BATHLCS BOIOX-
paHMIMILA HESHEPTETHUECKOI0 Ha3HaueHH s, reperiajibl KaHa OB pa3jivy-
HOrO HazHaueHusl, TpyOOorpoBOabI CHCTEM BOOOCHAOXEHHMST (KOMMYHATIb-
HO-OBLITOBOIO, MMPOMbILIJIEHHOFO, CeJIbCKOX03SIUCTBEHHOr0). ["uposHepre-
THUYECKMHA MNOTEHLIMAJL B TAKHX CTBOpPaxX COCTABJISIET CYILUECTBEHHYIO OO0
ofero roreHIMana, ucrosbayemoro MassivMi I'OC (eM. . 2). T1o crio-
coby co3maHusl Hariopa Takuve majsible 'OC MOXHO OTHEecTH JIM60 K
MJIOTHUHHBIM, JIMOO K AepHBauMOHHBIM. O[OHaKO MX pacriosloKeHHe B
COCTaBe HE3HEPIETUUYECKHX TMOPOY3JIOB UMEET CBOM 0CO6EHHOCTH.

YuuThiBasi MHOroo6pasve yKa3aHHbIX CTBOPOB, OrpaHHUUMMCS [TOKAa30M
BO3MO>KHOCTH MX HCIT0J1b30BaHMs Ha OTHEJIbHbIX NpUMepax.

Ha puc. 3.7 npuBeneHa cxema pacriofioxxeHusi MaJion '9C ripu Bomo-
XpaHWIMIIE HESHEPrE€TUYECKOrO Ha3HayeHH!s], OCYILECTBIISIOIEM NoJIE3-
HLIE T0ITyCKM B HMXXHMI 6bed. Hcrnosib3oBaHue 3THx Mnorryckos Ha ['OC
[O3BOJIHT MOJTYUHTD [OMNOJTHHUTEIILHYO 3JIEKTPOIHEPTHIO.

B cocraB coOpyKeHHH GOJIbIUMHCTBA HEIHEPreTHUUECKHX BO,E[OXpaHM'
JIMIL BXOIOAT IVICTHMHA M3 I'PYHTOBLIX MaTepHasios, I uuuuﬁ_u\vouxn BOOOCG-
pOC M BOOOBLITYCK OJIs1 MPOITycKa B HHMXXHHIM 6bed pacxo0B B 3aaHHOM
pexrme. HacTo BONoc6poc ¥ BOOOBLIMYCK COBMELLICHB! B OITHOM COOpYXKe-
11K, B rugpoysiiax Ha ckaJlbHOM OCHOBaHMH BOIOBBITYCK yCTpauBaeTcs!
B BUIEe TyHHeJIe B OeperoBblx CKJIOHaX Ha yuacTKe [IPUMbIKAHUS TJ10-
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2208,3

Puc. 3.6. KoMIlOHOBKA OCHOBHBIX COODYXEHMH

nepuBaLMoHHOR Manon ['IC:

a — nnaH rygpoysna; 6 — paspes IO HAINOPHOMY \ &
TpakTy; I — rosIoBHO# yaes; 2 — HanopHast nepusa-
umMs; 3 — ypaBHMTeNbHbIIA pe3epByap; 4 — TypOuH- o A\r-’ /,,5
HblA Tpy6ornposon; 5 — sapanue ['3C; 6 — oTBOOAILIAA 4 277:{7‘34;@

epHUBaLls

THI1. BOOOBBIYCKM rMIpOy3/IOB Ha HECKa/lbHOM OCHOBAHMM YCTPaliBaol-
cst TpybuaTbIMK B TeJi€ PYHTOBbLIX [JIOTHH. [IpU TaKMx KOMIIOHOBRKAX
TUOpoy3fla MpUCTporiKy Malibix ['OC uesecoobpasHo OCYLUECTHIISTh
ryTeM MNOOKJIOYWEHHs] K KOHUEBOII uacTM BOOOBbUIYCKA OTCIIbibIX
HHUTOK MMOOBOOSILMX TYPOWHHLIX BOOOBOAOB. [IpH cyulecTByOnux 11
CTPOSIILIMXCS TMIAPOY371aX TaKoe peLleHME MO3BOJIMT OCYLICCTBUTH CTPOii-
tenbeTBO Mat10ii ['3C 6e3 KopeHHO PEKOHCTPYKLIMM BOOOBBLITYCKA M (0

hpnpnl..ma Hﬁf\\lﬂ nLL!ﬁF(\ \"\QWY/Y\IQ ’_!V'r"rl W}IQ’T‘QI 1414,

riepepsb op? O PeXUM
[Ipy MpoeKTHpyeMblX BOOOXPAHMJIMLIAX TIPUCTPOMKA wMajlblx [T C
MOXET BbIIOJIHSITLCS [1YTEM YCTPOMCTBA -COOCTBEHHbLIX CTAILIMOHIIBIX

COOPYXXEHHH B COCTaBe BOOOMPHEMHMKA, MOABOMSILICTO TYHIICII (111
Tpy6oriposona) v agarusi Manor FOC (em. puc. 3.3).
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-7. Manast I'SC, HameuaeMasi K CTPOMTENILCTBY Ha BOMOBBIIYCKE CYILECTBYIOLIEr0 Baprorafickoro sogoxpaHunumia Ha p. Yup-

Puc. 3

JTHK:

WM 3aTBOP €

; 1 = copoynepxuBalowas pemerka; 2 — raocku CKOMb3s
= 31aHHe KOHYCHOro 3aTBOp&

@ — paspes3 rio KaMepe 3aTBOpOB; 6 — pa3pes 1o agatuo ['AC

.
Ll

5

.
y

= 0OCb [1OAKJIOYEeHMsT Typ6HMHHOro Bogosona I'3C

; 3 — Kamepa 3aTBOpOB; 4
— KaMepa AMCKOBBIX 3aTBOPOB; 7 — 3nauue ['IC; 8 — cymectayiomu

BHUHTOBBIM FMNOQBEMHHUKOM

H BOOOBEBIITYCK

6

Puc. 3.8. CxeMa pacrionoxenust mManoii I'3C Ha rnepexonax HaMONHEHHSI i OIOPOXHE-
HHS HaJIMBHOTIO BOAOXPaHMIIHMINA

1 — MarucTpanbHBI KaHal, 2 — pacnpenelMTeNbHEI KaHan 3 — HaTMBHOE BOJO-
xpaHunuiue; 4 — BOOOBBITYCK; 5 — HATIOpPHBIA Tpy6orposon; 6 — Manas I'IC ua nepe-
rane oropoXHeHust; 7 — oTBoAALMi KaHan [DC; 8 — manas 'DC Ha nepenane HaToN-
HeHUsT; 9 — nogBoasiiMit KaHas; 10 — 6picTpoToK; 11 — Bogosabop

Ha puc. 3.8 npuseneHa cxema manon 'OC, pacnosoxeiHon Npy HasTip-
HOM BoaoxpaHwMIile. TakHe BOOOXpaHWIMIA NpedHA3HAYeHb! IS
BHYTPHUCHCTEMHOIO MNEepeperysIMpoBaHusi croka. HamonHeHue Bomoxpatii-
JIMUI OCYLLICCTBJISAETCS 10 6bICTpOTOKaM, 3aKaHUMBAKIIIMMCH KOHCOJIbH!-

"

a)

Puc. 3.9. Cxemsbl pacrionoxeHust manon [3C Ha KaHae opoleHUs:

G — B cocTaBe TOJIOBHOrO y3jla M Ha [eperanax MarucTpallbHOro KaHanma; 0 — Ha
riepenanax pacripefesMTelNibHblx KaHanon; | — manas [9C; 2 — marucrpasibiibii
KaHaj; 3 — xonoctoi c6poc; 4 — pacripeqemIMTENbHbIN KaHan
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Puc. 3.10. Manas I'3C

ro

c¢rposiiterocst  TeHTeKcko
nma Tanpw-Kyprarmcko

Ha  6mIcTpOTOKE
MarvcTpanbHOro KaHa
Kasaxckoit CCP:

By

6.

"o

s

3 -~ Hanop-

Pa3pes 1o ocH HamopHOro TpaKTa:

a - rnan; 6 —

I- 6bi

.
?

)7

HH

— HaropHs=Iit Gacce
4; 4 — 3amaHme man

TPOTOK; 2

;5=

I'ac

= OChb OTBOASILIIErO KaHana

HBI Tpy6ornposo

OTBOOAIUMMI KaHAaT; 6

s
=

REE T PR

MM BOIOCOPOCAMH, OITOPOXXHEHHE —~ Yepe3 JIOHHbIE BOLIOBITTYCKH, BCTPaU-

Baemble B TeJiO IUIOTHHBL [lpy Ha IMBHBIX BOOOXPAHMIIMIIIAX BO3MOXHA
ripycrpoiika masior 'IC Kak Ha nepenagax HaNoSIHEHUs], TaK M Ha riepe-
razax orlopoXXHeHHs1.

Ha puc. 3.9 pasbl cxemer pacrnionoxeHust MI'OC Ha KaHalax opotie-
HUS, _

Pacrionoxenue manoit I'SC B rosioBHOM yanie U B HayalbHOI yacTH
MAarvcTpajlbHOro KaHajla sBJIsieTcsi Haubosjlee ymauHbiM  (puc. 3.9,

a). Takne manvie I'OC MoryT paboraTs KpyrJlbiil FOM, HE HAPYLLAst PeKH-

Ma 3KCIUTyaTallM OpOCHTE IbHOM cHcTeMsl. [To naHHo#M cxeme roctpoetia

matlasi ['OC na kanane Jxoi-Bop Baxinckoii OpoCHTENIbHOM CHCTEMD 13

Tamxukucrane.

BoamoxHo coopyxenne maibix ['OC u Ha nepenanax pacripeicii-
TeJIbHbIX KaHaJI0B (pHc. 3.9, 6). ONHAKO MX 3HEPreTUUECKOEe HCII0b30B-
HHE HEe MNpeIICTaBJIAeT TaKOoro MHTepeca, KaK HCIIoJIb30BAHUE MAarucl-
paJibHbIX KaHaJIOB, [OCKOJIbKY B OTBOMAbI ITOACTCS TOJILKO YacCTh PaCXy-
D0B IJ1aBHOro KaHana. OTBodsl YacTo paboTalT B IMOPSIAKE O4YepesiHOC-
TH — BOZia MOCTYNAeT B OOMH paciipeesiMTellb, 33TeM B APYrof W T.Jw
[Tostomy pacrnionaraemsie Ha Hyx '3C 6yayT UMETb 3HAUMTESILHO MeHb-
UINM 3HepreTHYecK Uil o6LeM.

CrpourenserBo Maibix 'OC Ha nepenanax KaHamnos LIE/1ECOO6pasiio
OCYHIECTBJIATL [0 TUITY AepuBaLIMOHHBIX. Ha KaHaje mepen Bxomom B
ObICTPOTOK (WM repenan) MPOMCXOMMUT MepeK/IoUeHMe pACXOOoB M3
KaHaJla B rapajulesibHOE pycylo ¢ IOABOOOM BOIbl K HArOpHOMY Gacceii-
Hy ¥ TypOMHHBIM BopoofdaM. Corpsiraiomme COoOpyXeHUs! TPH 3TOM
MOTI'YT MCIOJIb30BATECST KaK X0J10CThie cbpocs! (puc. 3.10). Ha crposiiumxcst
KaHaJlax L1eJ1ecoobpasHo CTpoMTEsIbCTBO Matibix ['DC BMecTo nepenasio-
'O COOpYXEeHUS. -

‘TakuM 06pa3oM, MMeeTCs 3HAYUTESIbHOE MHOr000Pa3He, BO3MOKHLIX
cxeM CoopyxeHusi Masiblx ['OC. Bbifop ONTUMAalIbHON CXEMbl TpebyeT
COOTBETCTBYIOLLENO TEXHWUECKOr0 M 3IKOHOMMUECKOro O60CHOBAHI{SI.

3.3. OIPEOEJIEHHME OCHOBHHX [NAPAMETPOB MAJINX I'DC

OCHOBHBIMM 3HEPreTHUECKHMH TapameTpami Maslbix [DC dnJistioTes:
yCTaHOBJIEHHAast MOUIHOCTb M YMHCJIO ruapoarperaton,
rogosasi BblpaboTKa 3JICKTpPO3HEDPIrHH, pacyeTH LI
Halop, pacyeTHBLIH pacxon.

B obmeM ciiyyae ycraHOBIIEHHYIO MOUIHOCTL Masioi ['DC BhIOMpaOT
Ha OCHOBAHHHM 3HEPrO3KOHOMHUECKHX PaCUETOB, B KOTOPbIX OIpCCIsioT
BBITECHAIEMYIO MOLUHOCTb TEIJIOBBIX 3JIEKTPOCTAHLIMI, 0GOCHOBLIBAKY
pasmerneHmre Ha 'OC pesepBHOI M my6IMpyouIed MOLIHOCTEH, OCYIICCT-
r TaToB TPK PA3/IMulibix PCAKMMAX DAOOTI

HaTo s R4 A
BJIAIOT BLIOOp 4nicia

PCurta
YcranoBneHHast MowHocTs I'OC onpenesisieTcsi ¢ YUETOM [apaHTHpO-

BaHHOI (06ecrneyeHHOR) MOILIHOCTH Nrap , PE3€PBHOM MOLIHOCTH Npey 41
Oy6ruvpyowen (Ce30HHOM) MOLHOCTH N, .,.
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KU *IPOSHEPIMit BIMSIIOT XapaKTEPUCTHKA 3HEprocuc-
TeMbI, /151 pabOThl B KOTOPOIt INpedHasHaueHa Manasi '9C (ypoBuu u

pery iMpoBaHMsi CToKa.
B cBsisu ¢ stum onpenenenye OCHOBHBIX MMapamMeTpoB Masibix ['DC

BUTHST SHEpPreTHyeckoii 6asmt CCCP XapaKTePHO YKpPYIHEHME eduHIyY-
HBIX MOLHOCTEH rMIOpOarperaTos 31K TpoCTa LM

Ecnu B 1966 r. ynenpubii sec SJICKTPOCTAHLIMI C 3HEPro6IIoKamMu
csbiie 300 Teic.kBT cocrasnsn 11,3% mouHocTH SHEProCHCTeMbl, TO B
1975 r. 30,5%, B 1985 . 60%.

M3BectHo, uro skoHOMMYecku HauBbIrOAHEFIee pacripenesieHue
Harpy3Kki MeXmy aNeKTPHUYECKHMMI CTaHLHSIMU CHCTEMBI COOTBETCTBYET
YCJIOBHMIO DABEHCTBA MX OTHOCHTEIbHbIX TIPUPOCTOB C y4yeTOM roTEPL B
CeTsIX. 3azava pacripenereHus HarpysKH MeXIy 3JIeKTpOCTaHLMSIMMU
CHCTEMBI DPELIAeTCsI C TOUHOCTBIO 2-5% (8 onpenenenuun NepCrieK THBHbIX
rpacUKOB 3NIEKTPUYECK O HarpyskH), a ymoenbHbIA Bec Mallbix [MDC
(maxe mouwHocTbIO 30 ThIC.KBT) cocrassisier B sHeprocucreme MeHee 2%,
ITosTomy M3meHeHMe MoHOCTH MaJibix '9C npakTHuecky He ckaspBa-
€TCs1 Ha S3KOHOMMYHOCTH paGOTh! SHEPrOCHUCTEMDL,

OTH  (HaKTOPhI CHMXKAIOT TpebOBaHUSI SHEPrOCHCTEMBI K pexumy
pabote! Masbix 'AC. Ucxons ms STOrO, I1pY MPOEKTHUPOBAHUU MaJllbix [DC

yCJOBMs TNOJIYyYEHHUS Ha Mmanol 'DC Haubonewenn (c
Y4eTOM 3bPeKTHUBHOCTH) BbIpaboOTKM ANEeKTpO3HEpPruu.

Ha manbx I'SC, umeroupx BOLOXpAHWJIMLIA C IUTUTEbHEIM LIMKJIOM
PEryIMpoBaHust (Ce30HHBIM, MHOIOJIETHMM), YBEJIMYeHHe BbIPAGOTKH
SJIEKTPOSHEPIMM MOXET 6bITb HOCTUTHYTO 32 CueT Golee [OJIHOIO Hc-
FIOJIL3OBAHKS CTOKA PEKHM HIYTEM BbIGOPA ONTHMAIILHOLO pexuma cpabor-
KW 1 HanosnHeHust Bopoxpaumiiit, Ha mansix I'9C ¢ BOOOXpaHMJIUILAMU
€ KOPOTKHM LIMKJIOM (CYTOUHBIM) PETYJINPOBAHUST yBEJIMUEHHE BbIpa6OoT-
K1 BO3MOXHO 32 CYeT MOBbILEHMsS CPeHeCYy104HOro Harnopa [AC.
CyTouHOe perynMpopaHue HaxnangbiBaer orpefiejIEHHLIE OrpaHHUYeHUs
Ha pexmm paboTtel Maroi I'DC, TNPUBOLISILIME K YMEHBLUEHHIO CYyTOYHOA
BbIPAOOTKH 3JIEKTPOIHEPTHH 33 Cuer CpaboOTKH BepxHero 6veda 1 HamMe-
HEHHs1 YpOBHsT B HMXHEM Obede. CrnenosatenbHo, onsi Manbix [OC C
BOJIOXpaHMITMILIEM C KOPOTKHUM LIMKJIOM PEryIMpoBaHMsT MaKCHUMAJlbHAa st
BBIPABbOTKA 3/1EKTPOSHEPriU Gy ieT TPy OTCYTCTBHM perymposaHusi, T.e.
rpy paboTe Ha GLITOBOM CTOKE ¢ TOLAepkaH1eM MaK CHMaJILHOTO ypOBHS
B BepxHeM 6nedhe.

OOHako rMapoyanbl To/IbKO SHEPreTHYECKOro HasHaYeHWsl B 30Hax
LICHTPaJIM30BAHHOIO 3HEPrOCHA 6XEeHMsT MOTYT COOpYXaTbCsl JIMILL B
0OCOOBIX CITyyasix.
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Kak ormeuarsioch paHee, ocHOBHBIM HanpapJ/ieliFeM pa3BHTHsT Majiof
TMOpOSHEPreTHKH B paHOHAX LIEHTPA/TM30BAHHOIO 3HEPrOCHAGKCHHS tHa
6JIDKaLIYIO MEPCrieKTUBY SIBJISIETCST  OCBOEHME CTBOPOB C T'OTOBbIM
HAaropHEeM (PpPOHTOM (T.e. MPUCTPOiiKa Masibix IIC K BOIOXpaHMJ/IMIIIaM
HESHEpreTHJYeCKOro HajHauyeHMs], reperanamM KaHaJlIoB M T.O.) WM
COCTaBe BHOBb CO3MABAEMBIX KOMITIEKCHBIX THAPOY3/IOB C MOUMHEHH bIA
3HauUEeHHEeM 3HEPreTUKH.

Pexym pabotel Takux Masbix IIC rnoauyrHeH TpeboBaHHSAM OCHOBIHO-
'O BOZIOMNOJ/Ib30BATEJISA. Y CTAHOBJIEHHYKO MOLLHOCTE U151 HMX MPpHHHMAKOT
TIC rapaHTHpOBaHHOH ¢ 060CHOBaHWEeM LIej1eCO00Pa3HON YCTaHARBIIUBAC-
MOH mOy6sMpyomet MOLHOCTH [7IsT MOJTYYeHHsST CE30HHOH BhIpabOTKH
3JIEKTpOSHErHH. B atom cnyuae YCTaHOBJIEHHAs1 MOILLHOCTDL MaJs10ii I'OC
CHJI1apIBAETCA M3 O0ECNIEUeHHOM BbITECHSIIOIEH MOLLIHOCTH (rapanTtipo-
BaHHOI) U my6nupyoueit (Ce30HHOI):

Nycr = Nrap + Ncea’

[IpY 3TOM rapaHTHPOBAHHYI0 MOLLHOCTb OMNpenesIsioT 10 CTOKY Halipsi-
PKEHHOT0 [17151 3SHEPrOCUCTEMB! Mecsilla (0B6bIYHO nekabpst) B rogy pacuer-
HOH 06eCreyeHHOCTH AJISi OCHOBHOIO BOIOMO/b30BATE IS, Hanee Benyr
PacCyeTel 10 NOBBULIEHUIO YCTAHOBJIEHHOM MOLIHOCTH, paccMaTpuBast 1ipii
9TOM 3KOHOMHUECKYIO LIeJIeCO0BPa3HOCTb YCTaHOBKH Ha "DC ce3onor
MOILHOCTH.

1151 orpeiesieHs1 OCHOBHbIX NapameTpos mMasiblx '9C, npucrpansac-
MBIX K BONOXO3SICTBEHHBIM OOGBEKTAM, HEOBXOMUMBI cJieayonpe
OCHOBHbIE HUCXOQHbIE NaHHbIE: )

MHOIOJIETHUH DSl HabMIOONEHUI 33 CTOKOM B HMIKHEM brede i
BHYTPHUIOOBOC paclipefiesieHle [IOMyCKOB B PACUETHOM MAaslIOBOLION
romy v romy 50%-Hok o6ecrieueHHOCTH;

YPOBEHHEII pEXKHM BOLOXPAHMIIMILA;

KpHBasi CBsI3K paCXONOB M YPOBHEH B HIkHeM Brece O = flz).

OcHoBHbIE NapameTpb! Masibix [IC OIpenesIsiioTCst UCXOa51 M3 MCIIO Ih-
30BaHus Ha I'OC 110ryckoB B HUKHMIA 6bed 1 ycraHoBKHM Ha I'OC yHii-
(pHLIMPOBaHHOr0 O6OPYNOBAHHSI. Harope 'SC H, . M, B Kaxmulii mo-
MEHT BPEMEHH OIMpeNelIAIoTCs KaK pasHOCTb YPOBHEMH BepxHero (YBD) i1
HIDKHeEro (YHB) 6bedos 3a BblueToM MOTEPb Hanopa B MPOTOYHOM TPaKTe
Ah:

H.,. =YBE-YHE - Ah. (3.1)

YpoBHH BObI B BepxHem Obede B Kax bt MOMEHT BpeMEeHH oripefie-
JISIOTCsA N0 rpapuKy HM3MEHEeHHsI ypoBHEH B BOIIOXPAHMIIMILIIE, ypOBII1
BOAL! B HIDKHEM bvedC — pacxomamii soyini, VIOCTYIIALIIMME B LRI il
Obed (HesaBHCHMO OT TOroO, HAYT M OHKW wepe3 TypbuHbl ['OC, uepes
BOZIOCOPOC MM [IPYTHE COOPYKEHMST) I10 KpHBon Q = f(2).

3a pacueTHslit Harop 'OC H,, M, nipunmmaercs: CpPEOHEB3BCLUICH!H DI
Hariop HeTTo:
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. ) ZHNt;
Hopon = SR — 3.2)

3HaueHmne H, yTouHsieTcst npn BbIGOpe rOpoTyp6uH,

Mouocts I'SC, KBT, B Kaxaplit MOMEHT BpeMeHH t, oripenesisieTcs1 Nno
¢dopmyne

N; = 9,81 QiHina.y 3.3)

roe H; - Harop, M, B MOMEHT BpPeMeHM; Q; - pacxon I'SC, m3/¢; n, -
CpenHesKarUTyaTalonHbit  KITJI ruppoarperata, misti manbix I'DC
(9,811,) npuHMMAaeTCs1 paBHbBIM 8.

B KauecTtse rapaHTHpOBaHHOM pexoMeHayeTest MNPHHHUMATE MOILHOCTE,
COOTBETCTBYIOLLYIO CTOKY neKabpst B MaJIOBOLHOM IOy pacyeTHOId obec-
Ne4eHHOCTH. TIpHHIMMaIOT ee B KauecTBe [peRApUTESIBHOMO 3HAUEHHST
YCTaHOBJIEHHOI MOILITHOCTH.

Hanee, NoacunTaB rofoByIO BHIPAGOTKY 9JIEKTPO3HEPIUHM, YCTaHABIIH-
BAIOT KalTMTAJIOBJIOKEHHST M M3MIEP>XXKH IO MPOEKTHpyeMoit Masoit I'C
1 COTTOCTaBIISIIOT WX € KAlMTAJIOBJIOKEHUSIMU U HM3EP)KKAMM 110 3aMeHS-
€MOH 3/1eKTPOCTaHLMU. EcM pacueTHble 3aTpaTs! Mo Masoi I'DC MeHb-
LS PACUCTHDIX 3aTPaT I10 3aMEHsIeMO# aJIeKTpocTaHIK (eM.§  3.6), BemyT
FaJlbHEAIINE pacyeThl I10 TMOBBILIEHWIO MOILHOCTH, paccMaTpuBasi
[P 3TOM LIEJIECOOOPA3HOCTh pa3MellieHHsi Ha Maioil I'DC ce30HHOI
MOLIHOCTH [JIs1 ofbecrneueHnst Gosiee INoJIHOMO MCNOJIL30OBAHMST SHEpPryur
CTOKA.

SKOHOMHUECKHIA pacueT rio BBIOODY OINTHMAJILHOIO 3HAUEHHSI Ce30H-
HOM MOIHOCTH COCTOMT B COIMNOCTaBJIEHUH PACUETHBIX 3aTpaT [10 MAJIOi
['SC 1 3aMeHsIeMOIi 3JIEKTPOCTAHLIMK HA JIIOGOM vHrepsalie AN,.,. ITpu
YBEJIMYCHHMM  LOTIONIHUTEILHOM MOWHOCTH Ha Manoit ['2C AN, u
TOJTydeHIM  NPHPOCTa Ce30HHOM BBIPAGOTKH  37IEKTposHeprvu  AD,.,
KalTMTaJIOBJIOKEHHsT B MaTyio ['OC BO3pacTaioT Ha HEKOTOpBIA MPUPOCT
AK(5¢, pABHBIA yBEJIMYEHHIO CTOMMOCTH CHOPOCHIIOBOro 060pyaOBaHMsI,
pacturpenyst 3naHust I'OC u mpyryx coopyskeHmit (BODOMNIPHEMHMKA,
NomBOOSsILIAX BOOOBOOOB M mp.). BospacraioT Mamepx Ky, cBsizaHHbIE C
SKCIUTyaTallier CoOpyXEeHHMH 1 060pynOBAHMS, M OTYMCIIEHUST Ha aMopTu-
3a1Hio ¥ peMOHT AH,.. TlpupallieHHe eXeromHbIx 3aTpaT Ha. OOMNOJIHU-
TEJIbHYIO (CE30HHYIO) MOUHOCTb COCTABUT

A31‘3c = EHAKrac + AHrac = (Ey + p)AKrsc, (3.9

A& By — HOPMATHBHBIY KOSHOMULMCHT CPAaBHHTEbHON 3()(hEK TUBHOCTH;
P — OOJIs1 €XKErOOHbIX U3OEPKEK B KAlTUTAJIOBJIOKEHUSIX.

YMeHbllIeHHe 3aTpaT [0 3aMeHsIeMOR anexTpoctaHumu (TOC) csiza-
HO C 3KOHOMMEIH 3aTpaT Ha TOIUIUBO:;

e
Ry

62

./_\- = (F 1. + 14 }AB . (3.5)

3rse = Enkr + Uy

roe K, U, — yaebHble KallMTaltOBJIOKEHHS ¥ €XXErogHble M3OepP)KKM Ha
TOrUMBO (Ha 1 T exxeromHoM HO6LYM B [EpecUeTe Ha yCJIOBHOE TOIUIMBO)
cooTBeTCTBEHHO; AB; — 3KOHOMMST TOIUIMBA (B IIEpeCcYeTe Ha YCIIOBHOE) B
3IHEProCUCTEME 3a CUeT BBEOCHHST CE30HHOM MOIIHOCTH, T/Ton;:

A3ce;32q,
AB, = —= T (3.6)
T 106 ’ \ )

® — K09hIHLIMEHT, YUMTLIBAIOIIMHA [MOBbLIIUEHHBIR pacxon 3JIeKTpO3HED-
rvuu Ha 3ameHsiemoit TOC o cpasreHmio ¢ 'OC u pasHblit 1,02-1,04; g, -
yOeNbHBIA pacxon TorlIMBa (B IepecueTe Ha yoIoBHoe) Ha | kBty
BbIpabaThIBaeMOM 3JIEKTPO3HEPI MM, I/KBT-u.

KpurepueM Lieniecoo6pa3HOCTH MOBBIIIEHHS] YCTAHOB/IEHHOM MOLLHO-
CTH CJTY>MT paBeHCTBO A3, = AJ,,.. DTOMy paBeHCTBy 6yOeT COOTBeT-
CTBOBATH ONTHMAJIbHAS ce30HHas MouHocTh ['OC, lamHelinee yBe-
YeHHe Ce30HHOM MouHocTH 'BC NpHBOOMT K TOMY, YTO 3aTpaThl Ha ee
NoJTIyueHHe HEe OKYTIAIOTCs1 OOIO THHUTE/IbHBIM 3HEpreTHueckM adhdek-
TOM.

CpenrHeronosyio BbIPaGOTKY 9/1€KTPOIHEPrUU I, o, HaHGOIIEE TOUHO
MNOACUMTHIBAIOT KAK CpeIHEMHOIMOJIETHION 3a IUTMTENILbHLE psin HAG one-
HHs1 33 IOITyCKaMK BOOb! B HIDKHUE Obed. OmHAKO ¢ JOCTATOYHOM IS
Masnbix ['DC TouHOCTBIO (YuMTbBasi VX HEGONMLLIOH YyAe/bHBLI BeC B
3HEProcUCTEME) OHA MOXET ObITh oflpesiesieHa no romy 50%-Hoit obecrie-
YEeHHOCTH.

PacueTHblit pacxon ['OC BerumcisieTcst 1o chopmyrie

Q' _ Nyca‘ _ N:y'CT . (3 7)
P 9,81 Hyn, 8H, ‘ )

Masmie I'9C B 30HaX M30MMPOBAHHOIO 3HEProcHabxeHust. OHU 06blu-
HO IIpeOHa3HaueHb! S8 3HEProcHa(XEeHMs1 OTOesIbHbIX [oTpebuUTe/IcH
WK U151 paGOThl B MECTHBIX SHEProCHCTEMAX, IpadHKM HATPY30K KOTO-
pbIX MpPaKTHUECKH OIpelesisiioT peXHMM M NapameTpbl Mastont [OC.
YcraHOBNIEHHAsT MOLUHOCT, MaJloif ['OC BKJIOYAET rapaHTHpOBaHHYK
(obecrieueHHOCTBIO HE HMKe 95%), pe3epBHYIO M ce30HHYK (IyG/mpyio-
LLYIO) MOLIIHOCTH: -

N, = Nrap+Npea + N

yeT ces’

Cxema BbIGOpa MOLLHOCTH mManor 'OC B DaMOHE HM30JIMPORAHHOMN
3HEprocHabkeHUs1 BKILIOUAET BOIMHOSHEPreTHUYeCKHe M 3HEProaKOHOMMU-
YECKHE pacueTsl 10 O60CHOBAHMIO OTMETKU ToOriopHOro ypoBHs1, BHUIA
peryjiMpoBaHHs CTOKa, TMOJIE3HOM €MKOCTH BOIOXpaHWTIHLIIA, rapaHTH-
POBAHHOM 3HEProoTOAYM, COMOCTABAEHMS BApHAHTOB CTPOMTEJSILHOI
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yacTH M obopynoraHusi I'9C, onpenerieHHUe CTOMMOCTHBIX NOKa3aTesIel 1
XapaKTEePHUCTHK ITpoeKTHpyemoit Maroi 'IC 1 3KOHOMUUYECKYIO OLIEHKY
BJIMSIHUST €€ YCTaHOBJIEHHOM MOLJHOCTH Ha pa3sBHUTHE MECTHOM 3Hepro-
CUCTEMBI (BBISIBJIEHHME M OLIEHKH 3aMeHSIeMbIX BADUAHTOB U T.01.). MeTo-
oMKa Y [ou1ea0BaTeJIbHOCTh 9TUX PaCueTOB BCJIEACTBHE COINOCTaBHMO-
CTH YCTAHOBJIEHHOH MOLIHOCTH MaJiblx 'OC M MeCTHOM 3HEeprocHCcTeME!
WK NOTPeObUTESIST HUYEM He OT/IMYAIOTCS OT NPUMEHSIEMBIX [PH ITpoeK-
TUPOBaHMH KpyTIHbix ['DC B KpymnHblx 3Heprocucremax. Bonee noapo6Ho
cM. B [5, 9, 12, 25].

3.4. COOPYXEHHS SHEPTETHYECKOI'O TPAKTA MAJINX I'SC

3nanua Mamex I'OC. LIMpokuil mMarnasoH eIMHWYHON MOLLHOCTH
ruagpoarperatoB (ot 100 kBt no 10 Thic.kBT), NpuHATREIT B HacTosiee
BpeMst AJ1si Masibx ['OC, npueBoouT K GOJIbUIOMY pPa3sHOOOPa3HIo KOHCT-
DPYKTHBHBIX pellIeHHH [a)ke B lipedeslax OOHOM0 THIla TMAPOTYpPOMH.
Harnpumep, manast I'SC ¢ ruppoarperatamu mMomHoctsio 100-300 kBT
MOXeT ObITh BLINOJIHEHA B BUE MOHOGJIOKOB, pacrioylaraéMelx Ha Tpy6o-
riposoae 6e3 3naHus Boobule. B To xe Bpemst manasi I'OC ¢ ruppoarpe-
rataMy MOIHOCTBIO 5—10 ThIC.KBT 10 cy1ecTBY HUUEM HE OTJINYAETCS! OT
KpyTHbix I'OC, 1 B Helt peajmaylomﬂ T€ K€ KOMITOHOBOUHbIE W KOHCTPYK-
THUBHBIE pelUeHMs.

AHaM3 NapaMeTpoB MEPCIEeKTHBHBIX Masbix 'DC, HamMeuaeMbIx K
CTPOMTEJILCTBY B TeueHMe 6mpkadinmx 10-15 neT, rossosnin cBecTH Bee
MHOMoO6pasre BO3IMOXXHbBIX BapuaHTOB Mallblx I'OC ¢ pasHbIMU THIIAMM
THUAPOTYPOUH K HECKOJIbKHM, 06ecreunBaloillM OOCTATOUHOE [TOKPHITHE
TpebyeMBIX Ha MEpPCreKTUBY 30H M0JIST YHHUBEPCATILHOM XapaK TEPHUCTUKH
ruapoTypbuH Q-H.

Inst Huskux Hanopos (H < 10 M) 1 pacxozmos (5-20 M3 /c) uenecoo6pas-
Ha KOMITOHOBKA Mastof ['OC ¢ nponesuiepHoi rTHApOTYpOUHOM B NpsiMo-
yIOJILHOH Kamepe,

Hnst Hanopos ot 10 mo 20 M B HAa3BaHHOM OMAlIA30HE PacxodoB HAUGO-
Jlee 3KOHOMMYHOM SIBJISIeTCs] KOMIT0HOBKa MaJsioif I'SC ¢ ropusoHTasb-
HOM 0CEBOM rMOpOTypOHHOIT M BbIHECeHHbIM B MAILMHHBLIA 3271 BEpTU-
KaJlbHbIM I'€HEepPaTOPOM.

HuskonanopHele Matisie I'OC ¢ pacxogoM rumpoarperata 20-40 m3/c
Liesiecoo6pa3Ho CO31aBaTh C MOPH3OHTAJILHBIMM “TpyGHBIMITY THMOPOTYD-
6uHamis. 3oHa Haropos oT 20 M U Bbllle IepeKpuBaeTcs: Majibivu ['OC ¢
pagHalibHO-0CEBBIMU MMOpOTYpOUHaAMMU.

Boripockl pa3paboTKM yHH(UIIMPOBAHHBIX ArpEraTHbIX OGJIOKOB JUIA
oripeie/IEeHHOro aMaria3soHa Haropa U pacxoua m,aporyp6pmu st
OTHOCHTEIBHO npocpo, TaK Kak ra6apnrb1 Hx onpenemzorcn J'IHUlb
HEeOOXOMMOCTBIO Pa3MEILIEHHsT OCHOBHOIO M BCIIOMOTaTesIbHOIO 060py-
nosanusi. [logson BoOp! M0 TypOHMHHBIM BOOOBOZIAM M OTBOL I10 OTKpLI-
TOMYy OTBOISILIEMY KaHaJly IO3BOJISIIOT B eIMHOM KJIoue IUIs BCex
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masibix F2C peilinTe KOHCTPYKT

K 3paH o MaJibix 'OC.

IpiBsizka YHUPULIMPOBAHHOIO [ILOEKTa AepHBALMOHHOM Manon 'OC
CBOOMTCST K OLIEHKE 30Hb! paboTe! rMApOTYpOUHBI NpH OAHHBIX KOHKDET-
Hblx napaMeTpax Masioi I'9C, HasHaueHMUIO wMCiia TMApoarperaToB M
BEPTHUKAJILHOM INPUBSI3KE arperaTHoro 6s10Ka, UCxoast U3 yCJIoBHI 6ecka-
BUTALIMOHHOM paboTh! rapoarperata. Kpome Toro, HE06X0OMMO OLIeH MTE
OOCTAaTOYHOCTb HECYILeH CrIoCOOHOCTH OCHOBAHMSL. 11151 pyCJI0BbIX MaJlibix
I'2C zapaua cozpmaHHs YHUGULIMPOBAHHONO arperatHoro 6JI0Ka 3Haui-
TeJIbHO YCTIOXKHSETCst, TAK KaK [TOMHMO [1€PEUHCIIEHHBIX BbILIE ACTIEKTOR
Heobx0oMMOo Tarxe 06ecrieunTh YCTOMUMBOCTE 30aHUs Mmanton I'OC nst
[LIMPOKOI0 OMAalia3oHa HMHIXEHEPHO-TEOJIOrMYeCKHX YCIIOBHI B COUeTat MM
C pa3JIMYHbIMM 3HaYCHUSIMH MOPU30HTOB BEPXHETO U HIDKHETro 6behoB.

I'lpobnema obecrieueHs VCTOMUUBOCTH PYCJIOBBIX 30aHHWH Manbix TOC
OCJIOKHSIETCS TEM, UTO IJIMHA arperaTtHoro 6J10Ka BOOJb MOTOKA, oripe-
nersieMasi, Kak TpaBujio, pa3mMepamMu MPOTOUHOM YaCTH TMAOPOTYPOUHGI,
6bIBaeT HeOOCTATOUHOIM.

YcroiiuuBOoCTE TaKoro 6JIoKa MOXKHO 0O6ecneyuTh [1POBCHCHIACM
CreLMaJIbHbIX UHXKEHEPHBIX MEPOIPUSITHH: OTCLINIKH IPYHTOBOM TIDH3MIbI
CO CTOpPOHbI HIDKHEro 6reda ¢ 0OTBOOOM BOMEI 10 rajiepee, Bpe3KM arpe-
raTHoro 6J710Ka B yCToi MJIM ObIYKH BOIOC/IMBHOM ITUTOTUHBI, YCTPOICTBA
aHKEPHOro IOHYpa, ncnom:sosauuﬂ yTiopa B COMNpSAraionie COOpPY>KeHHs
HLDKHero 6peda.

Kaxpoe 13 rnepeuncieHHbIX MEPOIPHSiTHIA TIPMMEHHMMO B COOTBE TCTBY-
IOLLMX YCIIOBHSIX, HU OZIHO M3 HHMX HE SIBJISIETCS1 YHMBEpCalbHbIM, UTO HC
[O3BOJIIET CO3OATh €MMHYI0 YHH(UIIMPOBAHHYIO KOMIIOHOEKY arperart-
Horo 6J10ka pycriopoi masion I'oC. 7

VickmoyeryeM siBJISIeTCs1 KOMITOHORKA Mas1oit ['OC ¢ ropusoHaT/ILHOI
P 1py6HOM” ruapoTypOHHOM. PacrinacraHHOCTs arperatHoro 6s1oxka [erc
nvHa coctasiisieT (8-10) Dy, roe Dy - nuamMeTp paboyero Koseca ruapo-
TYp6HHBI] I03BOJIIET O0ECNeunTs COOCTBEHHYIO YCTOMUMBOCTL 3OaHMs
masioi [OC pycioBoro tvna.

PexomMeHpaImM M0 KOMIIOHOBKE arperatHbix OJIOKOB C OCHOBHLIMM
TUIIAMH THOPOCIUIOBOre obopynosaHmsi. KOMITOHOBKA W rabaprTthbl arpe-
ratHoro 6J10Ka: ¢ BEPTHKAaJIbHbIMK pPCAKTHMBHLIMM THIOPOTYPOMHAMIT
orpenessiioTesi B OCHOBHOM Pa3MepamMi INMPOTOYHOH 4acTid MHOpOTypOHH.

[llpyHa arperaTHOro 6710Ka 3aBHUCHT OT PA3MEPOB TYPOUHHON Kamepht
M TOJHIMHBI 6IUKOB, [TOTOMY TaK BaXXeH 060CHOBaHHLIHM BbIOOD €€ Turia 1
rabapuToB. 11151 HanopoB H < 6 M LUKpoKoe pacnpocrpaHeHue B 50— rogp:
TIOJIyursIM OTKpPBITbIE TYpOMHHBIE Kamepbl (IIPeUMYILIECTBEHHO [1psiMO-
yroJibHble B MiaHe). Ha ocHoBe wuccnepoBanu#t [20] mupuHy Takoid
Kamepsl IMpuHKMaloT B = 35D . MuHuMallbHast MyO1Ha KaMepbl OpHet-
TUPOROUHO MpuHUMaeTest (1,6-2) D;.

Ilpyn nanopax H > © M Ba/l rMOpOTYPOMHDLI MOJIy4YaeTCsl UPE3MEPHO
[JIMHHbIM, [TO3TOMY LIeJiecO06pasHbIM SIBIIACTCS] MCPeXOd K 3aKPbIThIM
TypOMHHBIM Kamepam. 3aKpbiTasi TypOuHHasi Kamepa BbUIOJIHAETCSI
TaK>Xe MpsIMOYTOJILHOM B MNJlaHe 1o rabaprTaM OTKPbITOH KaMepbl, JIUIIbL
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Ta6nuya 3.1. lapaseTpH 6 TOHHLIX CITMPAJILHEX KaMep

Yronoxearta, rpan  Tun rumpotyp6uHsl B.n/Dy

Hanop, M

5-15 180 I1J115 2,6-2,61
10-30 210 I1J115,20,30 2,66-2,69
3045 240 ) PO4S 2,78-2,81
40-75 270 PO75 2,83-2,91

Ilpumewanue. By — IIMPHHA CMTMPANIBHOH KAMEPBI.

Ta6auua 3.2. [lapasMeTpH METAJUIMYECKHX CIIMPAaJibHEX

Kamep
Harop, M Yronoxparta, rpan  Tun rupporypbuner B /D;
40-115 P 345 PO75,PO115 . 3,93-3,65
110-230 350 PO170, PO230 3,37-3,1

BEpXHEE MNEepeKpLITHE CTAHOBUTCS HanopHbM. Taxasi KOHCTpyKLMst
MOXeT ObITb IPUMEHEHA TpH Haropax 0o 8-10 M; 60JbIMe Harlopb! Tpe-
6y10T nepexomna K 6eTOHHBIM CITHpaJIbHbIM KaMepaM. OCHOBHBLIE IapaMeT-
pbl NOCJIETHMX NpHUBeIeHb! B Tab1. 3.1.

Heof6xommM0O OTMETHUTB, UTO BBIIOJIHEHHE OGEeTOHHBIX CrHpaJIbHbBIX
KaMep [U1s1 TUapOTYpOUHBI Ipu Dy < 1,6 M sIB/IsieTCST CII0XHOM 3anmauei ¢
TOYKH 3peHHsI IPOU3BOACTBA paboT. B 3TOM CiTyuae He06X0OMMO OrpaHu-
yMBaTh 6JIOK GETOHMPOBAHMST BEPXOM CIIMpAJIbHOM KaMepbl B LIEJISIX
ofecrieyeHrst BOIMOXHOCTH CHSITHST OMajlyOKM CTEHOK M yCTpoiicTBa
HECBHEMHOH ONaJTyOKH NEepeKphITHs] CITHMpaJId.

[lepexon Ha MeTaJUIMuecKHe CITHpalibHble Kamepbl BO3MOXEH I1pH
Haropax 6onee 20 M. [y BbI6Opa OCHOBHBIX IapaMeTpoB MeTaJUTHJec-
KHX CITMpAJIbHBIX KaMep CM. peKoMeHJauuu tabn. 3.2.

HanHbie Tab6s. 3.1 1 3.2 MOryT 6bITb WCIIOJIL3OBAHBI NP OTCYTCTBMH
32BOOCKMX WwepTeXxel NpOoTCoyHOH wacTy ruppoTypSininl TpeSyemoro

< TACTH

THIOpa3Mepa IJIs1 [peIBapUTEIbHbIX ITPOEK THBIX IPOpaboTOK.

Tabauua 3.3. K pacuety 6 TOHHEIX KaMep

H, m 5 10 20 30 40 50 60 70

Vo M/C 23 3 38 46 56 59 64 7

Tabnuya 3.4. K pacyeTy MeTaJUIM4YECKHUX CITHPANbHBX
Kamep

H, M 40 50 100 150 200

Vo M/C S 6,1 9,4 11 12

BX?
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inegins

CEEOHSIs1 CKOPOCTb BO BXOIHOM ceye-
Hid V, MOXeT ObiTh MPUHsITa B 3aBMCHMOCTH OT Harnopa K (tats. 3.3 1
3.4).

Tabapurel arperatHoro 6/I0Ka 3aBHCSIT HE TOJILKO OT TypOHHHOM
Kamephl, HO U OT THIIA OTCACHIBAIOILEH Tpy6bl JL/Is1 arperaTtoB Majlbix
I'DC npennoyreHMe NOJDKHO OTHABATHCS MPSIMOOCHBIM KOHHUECK M
OTCACBIBAIOILMM TPy6aM, 3HAUMTEILHO YTIPOLIAIOIMM MEOMETPHIO (hyHIa-
MEHTHOM yacTH 3faHHs mMasioil I'OC. OHM MOrYT MCIOJIB30BATHC Kak
OJ151 BepTHKaJIbHbIX (puc. 3.11), TaKk M U191 FOpU3OHTA/bHbIX (pHc. 3.12)
ryapoarperaTos.

KpurepueMm MNpUMEHHMOCTH KOHHMUECKHMX OTCACHIBAIOLILX Tpy6 mist
BEPTHKAJIbHBIX TMIOPOTYPOHH SIBJISIETCS] BO3MOXHOCTD [OOHSITL pabouee
KOJIECO Ha/l MHMHMMAJILHBIM FOPHU30HTOM HIDKHEro 6beda (Ion10KHTe b-
Hasi BBICOTa oTcackBaHusi h > 0). Ilpu h < 0 npumeHeHHe Takoit Tpy6h!
noTpebyeT U3JMILHE 60JbLIMX 3aryTy6JIeHUA byHOAMEHTHOH TUTHTLL B
3TOM CJTyuyae LeJiecoobpaseH Tepexon Ha M3OrHYThIE OTCACHLIBAIOLMC
TpyOB! MJIH, €/ BO3MOXHO, Ha T'OPHU3OHTAJIbHYI0 KOMIIOHOBKY THIPOAT-
peraTa ¢ COOTBETCTBYIOLIMM PACIIOJIOKEHHEM OTCACHBAIILEN TPYObL.

IIprmeHeHre NPSIMOOCHBIX KOHHYECKMX OTCACHIBAIOLIIMX Tpy6 obycrios-
JIMBaeT HeOOXOOMMOCTb YCTPOHCTBA OTBOISIIEH KaMephl LWIMPHHOH By, M,
KOTOpasi BbIYMCIISIETCST 110 3aBHCUMOCTH By = (2+2,4)D; + Dg, roe Dy —
CeYEeHHE IOpJIOBUHBL D — BBIXOOHOE CEUEHHE OTCAChIBAIOILEH TpyObL.

Ipy oTCyTCTBMM 32aBOLCKHX UEPTEXKEil TUOPOTYPOHHBI MOXKHO [PHUGIIH-
XKEHHO NpuHsATs D3 = D;, T.€. IPAKTHYECKH PacCTOsIHUE OT CTEHKHU
OTcachBaUe TpyOs! 10 60KOBLIX CTEH KaMephl HA YPOBHE BBLIXOIHOIO

Puc. 3.11. KoMIoHOBKa 3maHMs MaJioit
I'3C ¢ BepTHKANLHOM 0CEBOH rUAPOTYPE M-
HOH
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Puc. 3.12. KoMmroHoBKa 3gaHus Masnoi 'SC ¢ roprsaoHTaNnbHOM KarlcyJIbHOK TMOPOTYD-
61HOI ¥ BEIHECEHHBIM B MaIIMHHBIHA 3a]71 BEPTHKaJIbHbIM F€HEPATOPOM

ceyeHus! ropJIoBHHE! JOJDKHO ObITh He MeHee OuaMeTpa pabouero Koseca
ruapoTypOvHBL

JlHa MpsiMOOCHBIX KOHMYECKHX OTCACKIBAIOLIX Tpy6 MOXET BapbH-
poBaTecsi oT 2 Dy no 4 Dy [10], npruem Gorbume 3HaueHusi [(3-4) D]
OTHOCSITCSI K OCEBbIM TypOuHaM. /IS paana/lbHO-OCEBLIX M'MAPOTYpOUH,
HMEIOLIMX MEHBIUYIO ObICTPOXOOHOCT W COOTBETCTBEHHO MeHbUIEe
3HaueHHe KMHETUUYECKON SHepryM IO0TOKa Ha ydacTKe rocjie pabouero
Koreca, OJIMHA NPSIMOOCHOM KOHMYECKOH OTCaChIBAIOLIEH TPYObl MOXET
6bITH CHIDKEeHa 10 (2-2,5) D;.

OQHAKO COKpallleHHe [UIMHBI OTCaChBaloned TpyGsl TECHO CBSI3aHO C
HEOBXOMUMOCTBK OOECIIEUEHHsT YCTOMUMBOCTH €€ paboThi B pEKvMAX,
OTJIMYAIOLIMXCS] OT ONTUMATILHOIO, UTO OCOGEHHO BaXXHO 1151 TYpOHH
OIMHAPHOIO peryJIMpOBaHMsl: pamvalibHO-OCEBbIX W IporiesulepHblx. Ha
WU30THYThIE OTCACHIBAOLIME TPyObl HEOOXOOMMO TIepeXOduTh, KaK yxe
YKAa3bIBaJIoCh Bblle, Ipyt hy € 0w npu Dy > 2 m. BoicoTy usorHyToi
OTCachBAKILLIEN TpyObl OJIs1 TOBOPOTHO-JIONACTHBIX MMAOPOTYPOHH TPHHH-
maror (1,9-2,3) Dy, o5l paaralisHO-0CeBbIx 2,6 Dy, IUTMHY MOPHU3OHTa IbHO-
ro yuacrka tpy6s! (4,0-5,5) Dy, umpuny (2,5-3) D;.

BrIcOTa YCTAHOBKH TMOPOTYPOUHBI 3aBUCHUT OT CJIEAYIOLMX YCTIOBHH.

1. TIpu pasmelieHHH ruapoTyp6HHbI B OTKPBITOH Kamepe NO/DKHO ObITh
obecrieyeHo HeobxommMoe 3arjlybsieHHe Iod MHHMMAJIbHBIA ypOBEHD
BepxHerc tveda. Ilns nponeriepHelx ruapoTypbuH 3arnyfnexye rnpuHy-
MAIOT paBHBIM OuameTpy pafouero KoJeca.

2. Pabouee Kojieco ruapOTypOHHB! M0 OTHOLIEHHIO K MHUHHUMAJIbHOMY
YPOBHIO HIYKHEro 6beda JOJDKHO PAcrosiaraTbCs ¢ yu4eTOM HOMyCTHUMOH

BBICOTbHI OTCACbIBAHHWS,
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Puc. 3.13. KomnonoBsxa snanust Manoi I3C ¢ BepTHKATIBLHOM oceBoit rUapoTypbUHOii ¢
3a60poM BOLB! HEMOCPEACTBEHHO B TYPEUHHYIO KaMEDy

3. BeIxoOHOe ceudeHMe KOHUYEeCKO MIPSAMOOCHOH  OTCachBapLLeli
TPYOBI IOJDKHO GBITH 3ar1y6JIEHO MO MUHUMATLHBIH POPH3OHT HIDKHETo
Obecdba He MeHee uem Ha 0,3 M; UIst H30IHYTOHM OTCachIBAIOIIECH Tpy6i
3arjlybsieHue - Bepxa BbIXOOHOIO CeuyeHUst ouddy3opa OOSDKHO cocras-
JISITb HE MeHee 1/4 BLICOTHI ceueHUst.

Ha puc. 3.13 1 3.14 npusenenst TNpUMeEpbl KOMITOHOBKM arPeraTHoro
6J10Ka MporesUIepHBIMM THAPOTYpEHHAMM. JIAHHbIE KOMITOHOBK U npenyc-
MATPURAIOT pachonosxeHne spanus maniol I3C s sepxrem Obede rumpo-
y3J/la WM Ha rneperiafe KaHaia. Ilpocrota reomeTprueckux copm arpe-
raTtHoro 6s10Ka 06ycsIoBIIEHA [PUMEHEHHEM MNPAMOYTOJIbHOM TYPOMHIHOIL
Kamepbl H MNPAMOOCHOH KOHHUECKOHM OTCAChIBAOLIEH TpyObl. OTROO BO/II!
OCYLLIECTBJIEH N0 6e3HArOpHOI rasiepee.
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Puc. 3.14. KoMrionoska snanust manoii I'SC ¢ npUMeHeHHeM c6opHoro xesesobeToHa
(BapHAHT KOHCTPYKLIMH)

FabapuTbl arperaTHoro 670Ka B IUIaHE IPOOMKTOBAHbI pasmMepamMu
MpSIMOYTOJTbHOM TYPOHHHON KaMepb! M MeHepaTOPHOrO TNOMELIEHHS, rae
KpOMe I'e€HepaTopa pasMeLueHbl PeryJsisiTop ¢ Mac/IOHAINIOPHOH YCTaHOB-
Koi (MHY), cucremMa Bo36yxnexHus, Kagbl aBTOMATHKU U COGCTBEHHBIX
HYXI.

Manble T'OC ¢ BEPTMKAIIBHBIMU paaHallbHO-OCEBLIMU rUOpoTypbHHa-
MM MOTYT GBITh CO3AAHBI IUTS1 AnarasoHa Harnopos oT 20 10 150 M B ocHOB-
HOM B INPUITJIOTHHHOH M O€PHBALIMIOHHON KOMITOHOBKAX. JIUIIL npu D; <

< 1M B cpefiHe- ¥ BBICOKOHAIOPHBIX MaJlbix ['DC rpeaouyreHue cnenyeTt
OTOaBaTk MOPH30HTAJILHOM paallbHO-0CeBOH FHAOPOTYpOUHE.

Ha puc. 3.15 rnpuBeneH nipyiMep KOMIMTOHOBKH 3maHust MI'OC ¢ Typ6u-
Ho#t PO45-BM Ha Hanops! ot 20 0o 45 m. :

Komrionoeka arperatHoro 6roxa npoadKTopaiia, Kak YXe OTMeua-
J10Ch, pasMepamMH [POTOYHON YaCTH rUOpOTYpOHHBL, rabapuUTel BEPXHEro
CTPOCHHMST OIpeIEJIEHBI 10 YCIIOBHSIM pa3MELIEHHUsT TMOPOreHEPATOPOB U
Npoyero obopyoBaHUst (THOpOMEXaHHYECKOro, 3JIEKTPOTEXHHUECKOrO,
CPEIICTB aBTOMATHKH U T.IL.).
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Puc. 3.15. KomrioHoska 3spaHust Manoit FOC ¢ BepTHKaNbHO panMaibHO-0CEBOT
ryunporypbuHoi

BeicoTa BepxHero crpoeHHs MosyueHa UCXOst U3 rabapHTOB 3KCILTya-
TalMOHHOIO MOCTOBOIO KpaHa M YCIIOBMM MOHTaXka Haubosiee KpyTlHLIX
Yy3J10B r¥opoarperara.

BecpMa riepcrieK THBHO#M IMpefiCTaBIIsieTCs KOMITOHOBKA MaJstoit I'DC ¢
NPSIMOOCHOM  oTcackBawIed TpyGod. Ilpy HEKoTopoM  yBerMuetiii
3aryy6/ieHHst rOAOUBLl (hYHOAMEHTHOH IUIMTBI IIPUMCHCHMC TaKofl
OTCachBaIIEH TPYOhl NO3BOISIET 3HAUMTEJILHO YIIPOCTUTL MEOMETPHIO H
YCKOPHTb CTPOHTE/ILCTBO Masion ['OC (mist ruppoTyp6uH ¢ rmamMeTpon
pabouero koneca D; < 2 m). ,

IlepCrieKTUBHBIE KOMITOHOBOUHBIE DEIEHMS! 3[aHME Masblx [0
CBSI3aHbI ¢ [MOSIBNIEHWEM HOBBIX KOHCTPYKLIMI I'OpHM3OHTAIbHbBIX OCEBhIX
ruapoTypOuH. K mx umcity oTHocHTCst TypbiiHa ¢ S-06pa3HOi oTcachiBan-
et Tpy6oit. B YCCP ee HaspmawoT “koneHuyatoi”, 8 CLA ~ ”Tpy6Hoit”.
llocnenree Haspanue npuHATO M B CCCP. 3aciyxMBaeT BHHMAHHS
BbITyCKaeMasi HEKOTOPbIMK 32py6eXHbIMM (hUPMaMK 0CeBasi KaricyJlb-
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Puc. 3.16. KomrioHoBKa 3parims Manoit I'DC ¢ TOPH3OHTaNLHOMN ’Tpy6HOIT” ruapoTyp-
61HCe 1 BEIHECEHHBIM B MaUTMHHBI 371 TFOPH3OHTANBLHLIM r€HEPATOPOM

Hasi TMAPOTYPOMHA C BLIHECEHHBIM BEPTHKAIILHBIM FEeHEPATOpOM, COSITH-
HEHHBIM C TYPOHHOM yepe3 KOHUYECKYIo napy. Ilpenmyinectsamu Takmx
[HUOpOarperaTos siBNISOTCA 3HAUMTE/ILHOE YTIPOLIEHHE CTPOMTE/LHOM
4acCTH HIDKHEro 6710Ka 3nanuit Masioi I'9C, yMeHblueHue 3arTy6r1IeHHs1
(PYHOAMEHTHOH TUIMTHI M yMeHbIUEHHE rabapyToB I'€HepaToOpa 3a CuyeT
MOBBILIEHHST uMc/Ia 060poTOB. Takue ruapoarperaTtol BKJIOUEHb! B
KaTajiord BEAyuwx 3apy0exHblx GhHpM, BLOTYCKAIOMX THOpOTYpOUHLL.

Paspa6oTka nomo6HbIX rHapoarperaTtos BeneTcs 1 B CCCP. TIpumep
KOMITIOHOBKH arperaTHoro 610Ka ¢ ropu3OHTa/IbHOM “Tpy6HOA” rHapo-

TYPOMHON U BLIHECEHHEIM B MALIHHHBE 341 T OPHM3OHTAJIbHBIM MeHEPATO-
POM INpHBEAEH Ha pUc. 3.16. '

[lpoexT 3pmanuit manoit I'DC, imenom SHAUMTEJIEHYIO MPOTSIKEH-
HOCTb BI1071b TIOTOKA 32 CueT pacrjIaCTaHHOCTH IHMOpoarperara, paspa6o-
TaH [Uls1 pyCJIOBOrO BApHAHTA KOMIIOHOBKH B COCTaBE HM3KOHATIOPHOTO
PHMApOY3Jia Wil Ha repernane MarrcrpajlbHoro KaHana. Ipenmyinectsa-
MK FOPM3OHTAJIBHOIO ryMipoarperaTa siBJISHOTCSI pasMElCHHME BCex ero
Y3J10B B IpefieJ1ax OnHOIrO sipyca, Mx AOCTYITHOCTb M yOOGCTBO 3KCILITyaTa-
LIMH, HEOO/IbIlAsT BEICOTA BEPXHErO CTPOSHMSI, HEOGXOmMUMAS [1/Isi ycra-
HOBKH MOCTOBOIO 9KCIT/TyaTaLIMOHHOIO KpaHa.

B cniyuae pasmemenust manoi I'29C B TPUMBIKAHMHM K BOOOC/IMBHOR
TUTOTHHE ITOABJISIETCST BO3MOXHOCTE MCTIOMIR30BAHHST KO3/I0BOr0 KDAHA.
OOCTY>XKMBAIOLET0 3aTBOPHI ITOTHHBL [Tpn 9TOM Liestecoo6paseH oTKas oT
MOCTOBOIO Kpaha M IepexoA K MalIMHHOMY 3ally MeHbLUeH BbICOTHI
MMEIOLIEMY B BEPXHEM [EPEKPLITH MOHTAXHBIE TPOEMBI Hall IHMapo-
arperatami. [[poemMel MepeKphiBaIOTCs] CHbEMHBIMH KPBILLIKAMHU.
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Ha npensapyTesibHBIX CTaOMsIX [POEKTHUPOBAHMST TPKU OMNpEdSIEHHH

' rabapyTOB 3[1aHUSI MOAOGHOrO THITA DPYKOBOICTBYIOTCS! CJIEMYIOILUAMIA

COOTHOLLIEHUsIMH.
IuameTp NpearypOMHHOrO 3aTBOPA « « v v v evenveavse.. (1,2-1,4)D;
PaccrosiHue ot ocu pabouero Koneca 0O BHEUIHEH KPOMK
OBNMLIOBKH OTCACKIBAIOMIEN TPYBBI v v v v vvvveaenen...  (3,1=3,7)D
BricOTa BEIXOQHOrO CEYEHMsI OTcaChBaRIed TpY6b . . . ... (1,25-1,5)D)
1ll1pyHa BLIXOQHOTO CEYEHUS oTcackiBalLed Tpy6el . ... . (2-2,2)D)
BHICOTA OT OCH arperarta oo Kxaa oTcaceiBaowel ipybui. . . (2,2-2,8)Dy

Bosiee meta/bHO pasmepsl rvpoarperata M €ro INpOTOYHOH YacTH
TIPHHHUMAIOTCS 10 UepTeKaM 3aBOOB-U3OTOBUTEIEH.

ArperaTHblit 6JI0K ¢ MOPH30HTAJIbHON KariCyJsbHOMH ruapoTypOHHoM u
BbIHECEHHBIM M€HEPaTOPOM MOXET GbITh NPUMEHEH KaK [J1s1 pyCcJ/IOBOIT,
TaK M I TUIOTMHHOM WIM pepuBaloHHONM marnoi I'D9C. B nepsom
cJTyyae B LIeJIsiX NOBBIIIEHVST OTMETKH BOOOINPHEMHHKA 1 117151 pasmelle-
HMs1 THapoarperata Hal YPOBHEM HIDKHETO Obeda MOXET ObITh MCI0/Ih-
30BaHa BO3MO)XHOCTh HAKJIOHA OCU ryapoarperaTta B CTOPOHY HIDKHCIO
6beda Ha yros 15-25° (puc. 3.17). Bo BTopoM cJTyuae o ycJIOBHSIM TOOBO-
Oa BoOpl N0 TpyGOITpoOBOIyY Liejiecoobpa3Hei NMpUHUMATbL MNOPHU30HTAILHOC
rosoxXeHue ocu rupgpoarperara (cMm. puc. 3.12). Anst rrgpoTypOuHL
OOMHADHOIO pPErysIMpoBaHust (C (OPMKCHPOBAHHEIM HATIPaBJISIONNM arl-
rapATOM) HaJlHuyMe Mpe1yp6HHHOro 3aTBOpa B KAUeCTBe ITyCKOOCTaHAB-
JIMBAIOLETO YCTPOICTBA SIBJIAETCS 005132 TE/IbHBIM.

IOInnHa ruppotypbunbl (6e3 3aTBOpa) IpHHMMAaeTcst paBHOM 3,5Dy,
oameTp Kamepe! 1,7Dy, nnmvHa orcacemBaoe! Tpy6et 4,50, .

TIpumMeHeHrie KOHMUECKO Napbl 4J151 Mepefayr KPyTsilero MoMenTa
Ha M'eHepaTop OrpaHMuMBaET BEPXHUI Ipeaesl MOUTHOCTH ryapoarperaTta
o 1-2 Teic.kBT.

PR - S ° B
T T

Puc. 3.17. KoMmrnioHoBKa 3paHust masnoud ['DC rmpu HaKJIOHHOM IMONOXEH MM KaNCylbHOR
rMapoTypOHUHbI
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Puc. 3.18. Kommonoska sganms manoi I'9C M3 6JI0K-CeK LML
@ —paspes; 6 —nnaH; ] —arperatHas 6I0K-CEKLUANA: .

TOMaTHKH

Omavim U3 TepereKTHUBHBIX MEeHHOM 3JTarie

IHN NepcrneKTURE HArpaBleHUil Ha COBPeM
PasBUTHsSI MaJIOf TMAPOSHEPreTHKM SIBJISIETCS] CO3OAHME CEeKIIMOH-
HBIX Manbix 'DC, cobupaeMbx M3 GJIOK-CEKLIME MOJTHOM 3aBOMCKOMN
FOTOBHOCTH, BKJIOUAS! KOMIUIEKTHYIO [OCTAaBKY OGOpyOOBaHMSI, Hallpu-
Mep KOHCTpyKLmst masoid '3C, nsobpaxerHHast Ha puc. 3.18. B arperar-
HOI1 6JI0K-CeKLIMH YCTaHOBJIEH ruapoarperat MornHoctsio 600 kBt, Kpome
rugpoarperaTa B 6JIOK-CEKLIMM YCTAaHOBJIEH aBTOMATHUYECKUN peryJsisiTop
YaCTOTHI BpallleHHs1, BbI'IOJIHEHHBIN B eTMHOM 610ke ¢ MHY . Bee cucreMsl
yTIpaBJIEHHs], aBTOMATHKH, BO30Y)XOEHHWsI TIeHepaTopa BbIHECEHbl B
CEeKLIMIO yIIpaBJIeHHs1 ¥ aBTOMAaTHKH, OIHY Ha [1Ba rHapoarperara.

Hecyumpe KOHCTpyKUMM 6JIOK-CEKLIMM HM3TOTOBJIEHB! M3 MeTajlla, a
orpaxpjamiuye — M3 JIerkux naxesei, CbeMHasl KpbUlIKA [03BOJISICT
BBITIOJTHSIT MOHTa)KHbIE oOrlepallvi ¢ oO0OpyIOBaHMEM T[IpU TTOMOUTM
aBTOKpaHa.

Ha Mecre crpoMTesibcTBa BO3BOOWTCS (PYHOAMEHTHAas! 4YacTb MAJIOL
I'SC, BrInOUast NMOABOOSILMI W OTBOOSILMI TpakThl. Briok-cekumu ycra-
HABJ/IMBAIOTCS Ha (PYyHOAMEHT, BBUIOJIHSIETCST CTBIKOBKA TPYyGOIpoBOIOB,
OITycKaeTcsl B OTBOOSILIYIO KaMepy OTcachBaioliast Tpyba, M pamMa CUapo-
arperarta Kpernuresi aHkepamu. Tocne storo manast 'OC rorosa k patote.

TIpymeHeHHe cexLMOHHbIX 'OC GoJIbIIOH MOLIHOCTH OrpaHH4YeHo
rabaputamMu rygpoarperara, a TakXe OJIOK-CeKUMH, 4YTO O6YCIIOBJICHO
BO3MOXXHOCTSIMM TPAHCIOPTHBIX CPEACTB.

HanopHuie Tpy6orpoBomnl [1py [MPOEKTUPOBAHMHM OEPHUBALIMOHHBIX H
IUIOTHHHBIX MaJbix ['DC Gorbliioe 3HaYeHHe MMeeT IIPAaBUIIbHbIN BBIGOD
KOHCTPYKLIMI HaroOpHbIX TpyOOIIpOBOOOB KAaK B HATIOPHOH OepiBAaLIMM,
TakK Y B TypOMHHBIX BOOOBOOAX.

HanopHasi AePHBaL K5l ABJISIETCS COOPY>KEHHEM MIOPOrOCTOSILLIMM,
TpebyioluM, Kak IpaByiIo, YCTPOHCTBA yPaBHMTEJIBHOIO pe3epByapa, i
rosToMy Ha Maoi 'OC MoxkeT 6bITh NpHMEHEHA JIHLL B UCKJIIOUHTE Ib-

HBIX CJTyuasix, HArlpuMep Ha Tpacce repebpocKy CTOKa M3 OIIHOI peKH B

OpyTyio. B 2T1OM cnyuae HarmopHasi JepuRailidsl BRIMOIHAETCH B BUOC

TYHHEJIS.
TypOUHHBIMM BONOBOOAMM [IPHHSATO HA3bLIBATL YUaCTOK HarlopHbIX

TpyGOIIPOBOMIOB OT BOOOMNPHEMHNKA MITH YPABHUTEJILHOTO pe3epByapa [0
rHUOpOTYpOHHDL.

[To cxeme Bomorionaumn pasnvmaxor pa3neflbHbIR, PPYNMNOBOIl M
o6beOMHEHHBI I NoOABO OBl BOIBIK rMaOpoTypbuHaM, [Ipenriourere
TOM WM MHOM cxeMe MXKET ObITk OTIaHO 110C/1e MX TEXHMKO-3KOHOMMUCC-
KOro COMOCTaBJIEHHS! C yYETOM KOHKDPEeTHBIX YCIOBMH. OOHAKO MOXHO
cpOpMyINpOBaTh Psil OOLMX [TOJIOXKEHHH, MO3BOJISIIOILMX O0JIErYHTD
Takoii BbIGOp. Paspe mbHb NOABO BOBI Liesiecoobpa3eH:

1) rpy He6OIBILION IUIMHE BOOOBOIOB, KOraa vx obbemuHeHHe 6ynet
CBr13aHO C yC'I‘pOMCTBOM OOIOJIHMTEJIbHbIX KOHCI‘pYKTPIBHbIX JIEMEHTOB,
3aIBHXKEK, PasBUJIOK H I1p.;

2) rpr BO3MOXXHOCTH MCIIOJIb30BAHMST CTAHOAPTHLIX TPYO (CTaJIbHBIX
WM COOpHBIX )KeJIe306e TOHHBIX), €CJTH OO bEMMHEHHAs! CXeMa MCKJITIOUaCT

TaKyi0 BO3MOXXHOCTB;
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3) ripu orpanyyeniu pasMepoB 3J/IEMEHTOB TpyOOMNpOBOAA I10 YCIIOBU-
M TPaHCIIOPTHPOBKH.

O6bemHeHHbI MonBog BOab! NMPUMEHSAIOT B CJTyyae MCITOJIb30BAHUS
B KavecTtBe TypOMHHOIO BOOOBOOA JIMGO TYHHEeJIs, JIM60 6eTOHHOMH
rajiepey, a TakxKe ec/i TOJIUMHA CTaJIbBHOrO Tpy6GOorpoBoaa orpenensier-
€51 HE MPOUHOCTHBIMH pacyeTaMM, a KOHCTPYKTHBHBLIMU COO6paxeHHUsIMH,
HTO MPUBONMT K 3HAUMTESIbHOH SKOHOMMH MeTallna,

Typ6utHble TpyGOrpOBOIBI COBPEMEHHBIX MaTbix ['C BBIIMOJTHSHOTCS
JIM6O M3 KeJie306eToHa, JI6O M3 CTasIM. Ilpu He6omblumx Hariopax u
pacxogax BO3MOXXHO IIpMEHEHUE BOOOROOOR U3 NOoNrMEepHLIX MK
acOeCTOLIEMEeHTHBIX Tpy6, BbIITyCKaeMBbIX ITPOMBLIIIIEHHOCTBIO.

CrarbHble Tpy6ornpoBonsl Hauboslee YHUBEpCAILHBI M NpegHasHaye-
HbI IUTST IUMPOKOrO [MariasoHa HariopoB pacxonoB runpoTypbuHBI B
PA3JIMYHEIX MPHUPOOHBIX yCIoBUsIX. Coep kUBaeT MUx rnpuMeHeHne nedu-

LIMT MeTaJl1a (B OCHOBHOM JIMCTOBOIO MeTalUla st CBapHLIX Tpy60ITpo-

BOJIOB), HEOGXOOMMOCTL MPOBEEHUS AHTHKOPPO3HMOHHBIX MEPOITPUSTHIA
KaK IpH CTpOMTEJILCTBE, TaK M B MpOLIECCe IKCIUTyaTalmi. CTalbHbIe
TpyOOMNpPOBOALI MOIYT 6bITL MPOJIOKEHbI KaK OTKPBITO, TaK W 3aKpbITO,
Ipy OTKpPBITOM NpoKJIanKe TpYGOIIPOBOOB! BLITIOTHSIIOTCST pas3pe3HbIMH,
T.€. COCTOSILUMMH M3 OTOEJIbHBIX CeKLIHIA, coeaUHEHHbIX KOMIIEHCcaTOpa-
MM (TEMIEpPaTYpHBIMU WM TEeMIIEpATypHO-0CAlOYHbIMM). Kaxxnast
CeKLMsT MMEeT OIHY . aHKEPHYIO Orlopy, BOCTIDHHHMMAIOLIYIO OCEBbIE
YCWIKst, U [IPOMEXYTOYHLIE OfOpbl, HE IPEISITCTBYIOLIHE OCEBbIM repe-
MEILIEHMSIM M BOCTIDHUHMMAIOIIME TOJIBKO YCHJIUSI, HOPMAJIGHBIE OCH
TPYy0OrIpoBOAa (COCTABIISIIOIME COGCTBEHHOMO Beca Tpy6orposoma u
BOIObI). AHKEPHBIE OINOphl HAMEYAIOTCST K YCTaHOBKE B MeCTax ITOBOpOTa
ocu Ttpy6Gorposona. B rnipepenax cexim TPYGOIIPOBOLO TIPSIMOJIMHEEH,
TemniepaTypHele komrieHcaTops! Ha TYpOMHHEIX BOOBOOAX MAJIBIX
['SC npyHiMaloTest 06bIMHO CaJTLHUKOBOMO tina. B npumemxanmt
BONOMPHEMHHKY, 3naHmio ['OC unu B Mecrax oxuymaembrx 3HAYMTEIIb-
HbIX OCA/IOK HEOOXOOMMO MpemyCMOTPeTh TeMIIEPATYPHO-0CAHOYHbIE
KOMHQHC&TOpr ‘
3aKpbIThie (MM 3aChIIaHHbIE) Tpy6OpOBOab! HE UCTIBITHLBAIOT 3HAUN-
TCJIbHBIX TEMIEPATYPHBIX BO3OEHMCTBHIA M BLITONIHSIIOTCST Hepaspe3HbIMH,
HepaspesHbiM BBLINONHSIETCST TakXke U OTKPLITLIA  KPHUBOJIMHEMHBI
y4acToK Tpy6orpoBoma, rae TeMIIepaTypHbie nedopMaLiMK KOMITEHCHpY-
IOTCA 38 CUeT M3MEHEHMs! KPUBU3HBI OCH BOOOBOna. [Ipu oripenieIeHUH
ArameTpa TYpOMHHONO BOOBOA HEOGXOMAMO PYKOEOZICTBOBATBCS 9KOHO-
MHUYHOCTBIO TIPHHSITOIO pELUeHHST W HEO6XOMMMOCTbIO OrpaHHUYEHHS
CKOpOCTH BO M36eXaHHe rHapaB/INuecKoro ynapa.
st CTa/IbHBIX TPYG IpeaBapUTesIbHOE orpenesIeHHE 3KOHOMMUECKH
HaWBbLINOAHEHIIIETO OMaMeTpa MOXXET BBIIOHSITLCS T10 [PUGIIOKEHHOM
chopmyne:

—_—

5,203

Dy = z/ — e (3.8)
Hy
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Pidc. 3.19. I'padmK 3aBUCHUMOCTH 2 = f(Hp)  Hpm \ 1
700 \\
80 \\
MunumameHo  monycruMbit  puamerp 60
Tpy6OIpoBOaa MO yYC/IOBUSAM pafoThl Ges \

YpaBHHUTEJILHOIO pe3epByapa

i |

. 4Q L
D > / axel 9 L | | ™
nkHyT 02 03 0,4 0,5 ¢

rae Quaxe — MaKCHMAJIbHBLA pacxom TpyboripoBoria, M3/c; . — punida
TpyGonposona, M; H,, — craTHuecKuil Hanop, M; T — NpPONOSHKHTCIIBLHOCTL,
TIOJIHOrO  3aKpBITHST  PeryJIMPYIOLIEro  OpraHa  IHApOTYPOMHbL,

&z _
k= Tl_:—— — AMITUPHYECKHI KO3 DHULIMEHT; £ - YCKOPEHHE CBOGOLIHO-
0 rafieHnst, M/c?; z— OTHOCHTE IbHOE [OMyCTHMOE MpeBbILICHHE OaBJie-
HUST NPY TMOPaB/IMYECKOM yaape.

' B 3aBrcHMoCTH OT cTaTHueckoro Haropa 3HaueHue z onpenesIsiioT TIlio
rpacduky (puc. 3.19). ’

Bpemst nonHoro saxpbiTisi perynmpyiomero opraHa I'MapOTypOiHbI
MPHHMMAIOT paBHBIM OT 3 110 8 c. ITpu pabore manbix I'IC B sHeprocucre-
ME B LIeJISIX OTKa3a OT YPaBHUTEJIPHOIO pe3epByapa BO3MOKHO yBesIHue-
Hue T no 3040 c. Ecyin myuameTp, orpeneneHHbIid 1o dopmylie (3.9) rip
T5=3+8c¢, 3HAUMTE/IBHO GONbILE 3KOHOMUYECKH HaMBbLINOOHEHRILIEro,
crlenyeT yesunBath T, puberas K MOMOJIHHUTEIbHBIM MEpaM, orpaHH-
YHMBAIOLLIMM Da3MOH rypoarperarta (yBesIMueHHE MaxOBOIO MOMCHTA 34
CUET YCTAHOBKH JIMGO NeHePATOPA € YTSDKENIEHHBIM POTOPOM U151 BEpTH-
KaJIbHbIX TMIPOArperaToB, JIM60 MAXOBUKA [UISi FOPU3OHTAIEHBIX THIIPO-
arperaTos).

TonuyHa 0607104KH cTaNIbHOrO Tpy6OIIpOBOAA MOXKET 6bITh OMpe iesie-
Ha 10 ”KOTeJIbHOI” ¢hopmyJie:

pD S 1
6 2——- 3.10
pra (3.10)

I'e p — BHYTpEHHEe NaBJieHHe, Kr/cMm?; D — BHyTpeHHMI auameTp tpyGo-
NpoBOAa, CM; R — pacueTHOe corlpoTHBIEeHHE cTasiu, Kr/cm?,
TonmmHa 060JI04KH CTaILHOro TpyGonpoBoaa Nno KOHCTPYKTHBHbINM

Coo6paxKeHUsIM OOJIKHA GLITL 11 MeHee:

IMpuD<1IM ............... 6
IMpul<D<1,6mM ........... 8
Mpul,6<D <4m........... 10



Bonee noppo6HO BOMpOCH! pacyeTa ¥ KOHCTPYHMpPOBAHMST CTAJILHON
Tpy6orpoBoaa OaHb! B [13

KesiezobeToHHbIE TpyGONPOBOALI MOTYT IPHMEHSITLECST Ha MaJibix ['OC
B OCHOBHOM B BHIE CTaHOAPTHLIX COOPHBIX paCTPyOHBIX TPy, M3roTaBJiH-
BaeMbIx B coorseTcTBUM ¢ 'OCT 12586.0—83*. Takue TpyGbl BLITycCKAIOTCS
NPOMBIIIJIEHHOCTBIO mraMeTpoM 500-1600 mmM Ha Hanops! no 200 m: OHu
YKJI2IBIBAIOTCST Ha TOANOTOBKY M3 FPAHUST NGO GETOHA. '

BoinosiHeHre TypOHHHBIX BOZOBOLOB M3 MOHTOJIUTHOIO XKEJe306eTo-
Ha, a TaKXe CTalleXkeJsIe306eTOHHBEIMY e1Ba JIH 11e71Ieco0bpasHo BCIIEACT-
BHE TEXHOJIOTHYECKUX clioHocTel. HokimoueHneM MOryT okazaTecst
Tpy6oripoBob! 6obLoro auamerpa (D > 2m). .

Bopormpuemunkn Maibix FOC. BonoripueMHMKY pyC/IOBBEIX  MaJlbIX
I'SC snstioTest yacThe 3naHusi [OC. BogornpueMHHKH TUIOTHHHBIX M
NepHBALHOHHBX MaJiblx ['OC upeHTHuHBI, [0 cxeMe Booo3abopa vx
pasnesisiioT Ha HalopHbIE U 6e3HaNopHbIE.

[To KOHCTPYKLIMM HalopHbIe BOOOIPHEMHHKH MOIYT GbITh I1JIOTHUH -
HBIMH, 6eperoBbiMH WM Gawmie HHbBIMH. [IIOTHHHBIE BOOOIIPH-
€MHHKH, pasMelaeMbIE B Tesjle GeTOHHOI IUIOTUHBI, XapaKTepHbl OJisi
6ompux rIoTHHHBX 'OC, a m1st manbix ['DC Takoe pelleHHe sIBIISIETC
OOCTATOUHO pedKHM, MOCKOJBbKY st Malibix 'OC Bbicokue GeTOHHBIE
TJIOTHHBI COOPYXAIOTCs peiKo. beperosble BOMONpUEMHMKY YCTPAWBAIOT-
cs1 B ClIyuvae cosfaHusi Malielx ['DC npu BOOOXpaHMIMILE C BBICOKOIA
[UTIOTHHOM K13 I'PYHTOBBIX MATEPHUAJIOB.

Hau6oree pacripocrpaHeHHBIMH SABIISIIOTCS 6allieHHEBIe BOIOIIPHEMHU-
KM. Vix OCHOBHOM TIPH3HAK ~ OTAEJIbHOCTOSIasT 6almsi ¢ BOOONpHEMHEI-
MH oOTBepcTHsiMUA. Bepx oTBepcruit 3aryybrieH Mo MHMHUMAJIbHBI
ypoBeHs BepxHero 6eeda Ha 0,5-1,0 M. IInomanes oTBepcTvil Ha3HaueHa
M3 yolioBUst obecrieyeH s CKOPOCTH BOOB! HA HEOUMIAEMO! pellleTKe He
gonee 0,5 M/c, Ha ounnaemoit 1-1,2 M/c. BaleHHbI BOOONPHEMHHK, KaK

MpaBUIO, UMEET [1a3 PEeMOHTHONC 3arpa)xaeHusi, pacriosiaraeMurii 3a
pemencoﬁ. B cityuae oTcyTerBust B 3naHuy Manoi I'9C npearyp6HMHHOIO
3aTBOpA PEMOHTHOE 3arpakOeHHe BbITOJTHSIETCA B BUE 3aTBOpA, [IPUrof-
HOro OJIs1 OITYCKaHUS B OBUXYLLMIACS [TOTOK. '

LJ151 MaHEeBpHUPOBaHMS PEMOHTHBIM 3arpa’KAeHHEM M PelIeTKOH (ecyu
OHa HecTalMOHapHa) Ha BONOIpUEMHUKE OOJDKHb GbITh MPeayCMOTPEHbI
CPy30fObeMHbBIE MEXaHH3MbEl B BHIIE KPaHOB, jlebeJOK WIM BHUHTOBBIX
NobEMHHKOB,.

11ns1 OuMCTKY peleTKM OT Mycopa Iepen Heft MoxeT 6bITb rpenycMoT-
pEH r1a3 rpei@epHoro MexaHmsma.

BesHaropHble BOOONPHEMHHUKH 0ObIMHO SIBJIAIOTCST COCTABHOM YaCThIO
IOJIOBHOIO Y371a IepUBaLMOHHOMA Manof 'DC,

OcHoBHasi Ipo6riemMa, cTosAlAsl Mepen [MPOeKTHPOBLMKAMU  TIpH
p 'xﬁ}]h(\’!‘K’P TAKUX (‘(\ODV)K(-‘HMM — nnnkna C riorianaHuvens JOOHHEIY HAHO-

i AR LAAl

*TOCT 12586.0—83. Tpy6rl xene3obeToHHbIE HATTOPHbIE BUOPOrMAPOIIPECCOBAHHLIE,
TexHHUUeCcKMe YCIIOBMsE.
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COB B 3HepreTuyecKkrii TpakT. OKa peraeTcsi IpUMEHEHUEM KOMIUIEKCA
KOMITOHOBOUHbBIX ¥ KOHCTPYK TUBHBIX MEPOITPHSITHIA.

K KOMITOHOBOYHBIM MEPOIPUATHAM CJIeyeT IIpeXOe BCeI0 OTHECTH
pa3MeleHre BOOOINpHEMHHMKA HA BOTHYTOM 6epery pekH, Kyna B pe3yJib-
TaTe {IONEepeyHOl LIMPKYJISILIMKA [OTOKa YCTPeMIISAIOTCst CBOGOOHLBIE OT
OOHHBIX HaHOCOB TIIOBEPXHOCTHBIE CTpYyW. BomornpueMHHK [IpU 3TOM
PEKOMEHYETCs1 pacriofyiarath HHXXe cepeUHbI KPUBOJIMHEHHOIO yyacTKa
pycia. Ilpy OTCyTCTBMM MOOXOOSILIEr0 IOBOPOTA pyc/la MOCLYT ObIThb
WCIIOJTb30BaHb! MHOKEHEPHKIE CrIOocobbl CO3OaHMs! HCKYCCTBEHHOM rIorie-

WALIOMATRO NATITIATYY TIM IT14Y A ANMIT TN AT cn

NANINTI TTLMICUTICT Iy MNNATAKLA »
PCHNUH LDy inliddli 1:0T0Rd, B RaSeCToe GO0 M3 1iMX MOXKIIC pCKO-

MEHIOBaTb CTpyeHarpasJisiolme cucremsl M.B. Ioranosa.

K KOHCTpYKTHBHBLIM MepaM clielyeT OTHECTH pelueHus, obecrieurpato-
111e TIPOMBIBKY OCaX@EHHbIX HAHOCOB, DT0 BOOOINPHEMHUK “TUPOJILCKO-
ro’’ Tvrna ¢ OOHHOM BOOO3abopHOM rasepeedl; 3aluMIIEHHOW OT Mornana-
HHUs1 HaHOCOB pelueTKoi. HepmocraTKoM ero siBisieTcst perysisipHoe
3aCcopeHHe pellleTKH KPYIIHbIMM HaHocamu. Bornee HanexHywo pabory
FI0Ka3bIBaIOT WAaXTHbIEe BOOONPUEMHUKH. B HUX BEPTHUKASILHbIE PELLIETKH
He T10OBEP>KEHbI 3aCOPeHMIO NOHHbIMM HaHOCAMHM, OOHAKO 3abuUBaKOTCs
I/1aBAIOUIMM MYCOPOM U TpPeByIoT [ePHUOONUYECKOM [TPOMBIBKH.

Ipy HanNUMuMK 6OJIBLIIQIO UMCTla MeJIKKMX (hpaKLIMit HAHOCOB CYLIECTBY-
eT OINacHOCTb MX BhbI1aZIEHHsl B OTBOAsILIEH rasepee U ee 3acopeHus,
rI03TOMy BECbMA OTBETCTBEHHBIM siBJIsieTcsi ofecrieyeHHe CKOpocTedi
BOIbl, IPH KOTOPhIX 3anjlIEHHE He IpoH30HaeT.

3.5. OCOBEHHOCTH OPT'AHM3AITMH CTPOWUTEJIBCTBA
Y NNIPOHU3BOIACTBA PABOT

YcroBust crporTeliberBa Madibix ['OC B pa3rMuHbIX paiOHAaX CTpaHbl
oTNHyaloTest MHoroo6pasueM. [103ToMy M NOOx0n K OpraHU3alivy CTPOH-
TENBCTBA HE MOXET ObITh €VHBIM, OH OOJDKEH YYHUTHIBATE OCOBEHHOCTH
pasmewienust ['DC. Tlpu opraHMsauMy CTPOMTESILCTBA KOHKPETHOI]
maroi I'SC Bo3MOXEH OOMH M3 Tpex BapHaHTOB €€ BO3BEAEHHST:

masiast 'OC crpouTest B cocTaBe rUOpoOy3sla KOMIUIEKCHOMO Hajiiauce-
HHS1 OQHOBPEMEHHO CO BCEMM COOPYKEHHSIMM;

manasi [DC npuctpauBaercst K y)e CyLLECTBYIOUIEMY IHMIIPOY3ily,
HaxonOsilLeMYyCsl B 3KCIUTyaTalluy;

masasi [OC saBnsieTcss OCHOBHBIM 00 bEKTOM CTPOMTE/ILCTBA HA 1HOBOI
rUIoLAanKe.

Ilpu coopyxernu mMasiof I'OC B cocTaBe BOMOXO3SAMCTBEHHbIX OO BHEK-
TOB BCE CTpOHTE/IbHBIE padoThl 110 [OC OOIKHBI BECTHCH NEHE PATILHHINM
MOAOpAOHBIMM  OPraHMU3aALIMAMM [IPH  YUYACTHM  CHELMaJTU3UPOBaHHbIX
OpraHu3auMii B MOHTaxe 060pyIOBaHMsI. )

ebonuinM o LenMoM taloT opraliv:

R copgnm o aTUHAcCHATeNILHO AT rTaen
ar vy L)\.'LVAVIVI PAUV L UpL Atlrioaliriol

(81
CD710K1 U ULNULrILACrinayU 1o uuy

cTpouTelibeTBa MaJioit 'OC onpenessieTcsi 06er cXeMOH CTPOKTEJIBLCT-
Ba THOPOY3JIa, €ro MpOM3BOACTBEHHON 6a30iM. DTO OOJIKHO YYMTLIBATHCS
IpH BbIGOpE KOHCTPYKTHUBHO-TEXHOJIOTMUECK WX pelernii rno masioi [MC.
Tak, HarlpyMep, €CJIM Ha THIAPOY3Jle B OCHOBHOM IPUMEHSAETC MOHOJIMT-
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Hblit 6€TOH, a YHCII0 MIOEHTHYHBbIX Maliblx [[DC B npusieraooimx paﬁ0Hax
Mas1c, Sonee ucnecoobpasHiv MOXKCT OKa3aTbhbCs COOpYyXKEHNE OaHHON
Manoit. I'OC ripu ruapoy3sie B MOHOJIMTHBIX KOHCTPYKLMSIX,

Ilpu pasmeruenHu crpositiecsa manod ['OC BO/IM3M POM3BOACTBEH-
HoOI 6a3bl OOCTAaTOYHO KPYITHOH I'MIOPOCTPOMUTEJILHOM OpraHv3alvM B
rnocyienHe#  1e1ecoobpasHo  cchopMMpOBaTE  CrleuMallbHylo  Gpuramdy,
cHJlaMi KOTOpOid M BeCTH coopyxeHHe manoid I'DC. Tlpy maccosom
cTpouTe/IbcTBe MaJlbiX 'OC B KaKOM-/IMGO pafioHe, roe HEeT TaKHX Kpyrl-
HbIX KOJUIEKTHUBOB, (oJIee LesiecoobpasHo CO3MaHHE CllelMaliIM3HpOoBaH-
HOH opraHMsaiMy. B yacTHocTH, 310 MoXxeT norpeboBaThes Ha JanbHeM
BocToKe [isi CTpoMTe/IbeTBa Masiblx 'OC Ha KamuaTtke ¥ B [Ipuimopee, B
Tamxukckon CCP u T.4.

Ilpy pasmelieHMH crpoiruiowanky Majoi 'D9C Ha 3HauUTEILHOM

yOaNIeHWUM OT KDPYTIHbIX Haces/IeHHbIX ITyHKTOB M CJIOXHOH TpaHCIIOPTHOM

cxeme Boriee Liesiecoobpa3Ho BECTH CTPOUTESIbHbIE PABOThl 3KCIIENHULIMOH-
HbLIM WJIKM BAXTOBbIM METOHOM C 6rirxamileil rnpou3BOACTBEHHON 6a3bl.
AHAJIOTMYHO OOJIKHA OpraHM30BbIBaTbCS paboTa o MPUCTPOHKE MaJlbIX
I'SC K cyecTByOUIM 3KCIUTYaTUPYEMbIM FHOPOY3JaM.

Ba>xHEHLIMM yCJIOBHEM CO3AAHMS SKOHOMIMYHBIX Masibix ['OC siBnsier-
Csl WX CTPOMTEJILCTBO B KpaTuaniuve cpokH. Tak, manbie ['9C momHo-
ctpio 1 Teic. KBT OMKHEI cTpomThCst B Nperiesiax | ropa, MOIHOCTBIO
1-5 teIc. KBT — 3a 2 roma, 5-30 Thic.kBT -~ 32 3 ropma. x Bo3BeneHue B
KOPOTKHE CPOKHM IMOJTHOCTBIO 3aBUCHUT OT [IpaBMJIbHOIO BbI6Opa KOHCTPYK-
THBHO-KOMITOHOBOUHLIX PpEHIEHHH, CXeMbl BO3BELEHHS COOPYXKEHUH,
OpraHM3alMOHHO-TEXHMUYECKOM MOArOTOBKY CTPOUTENLCTBA. OCHOBHBIMM
HarpaBJIeHMsIMM COKDpAlLEHUsI CPOKOB CTPOMTENbCTBA Mallbix [OC
SABJISIIOTCSL:

1) cTpouTEsIbCTBO OOHOTHIIHBIX MaJlbix ['DC Ha OCHOBE YHHPUIIMPO-
BaHHDIX [IPDOEKTOB; ‘

2) ctponTesibeTBO MaJibix 'DC, yaaneHHbIX OT I1POM3BOACTBEHHbIX 6a3,
cuJlaMM TepeOBYPKHBIX CrennaliM3upoBaHHblx 6puraln, MexaHU3UpOBaH-
HKLIX KOQOJIOHH C l'InHMeHeHMEM RAYT‘OROI‘O MeTQrna nnunneupuuq naﬁnupﬁ
CHJIbI

3) rnpuMeHeHHEe TOJIbKO BPEMEHHOro XWibsi (0CHIEeXHUTHH), MATEpH-
aJIbHbIX CKJIaZIOB ¥ OPYTHX IPOM3BOICTBEHHBIX W HEMNPOU3BOOCTBEHHbIX
06 bEKTOB B OCHOBHOM B BUIIE TTE€PEOBHUXHBIX, KOHTEHHEPHBIX U COOpHO-
pa36opHbIX KOHCTPYKLIMI;

4) MaxKcHMaJIbHOE MPUMEHEHME B KOHCTPYKLIMSAX COOPHBIX 3JIEMEHTOB
M 6JI0KOB, 6J/TIOK-CeKLIMH 3aBOCKOI0 M3rOTOBIIEHUS,;

5) KOMIUIEKTHas I1OCTAaHOBKa TEeXHOJIOrMUYeCcKoro o80pynoBaHUS
6/10KaMH 3aBOJICKOI'O U3rOTOBJIEHHST;

6) a7eKTpOCHabXEHHE CTPOMTEJIbCTBA OT CETH MWJIM [lepeaBMIKHbIX
[IM3eJIbHBIX 3JIESKTPOCTaHLIMH, BogocHabeHHe OT BOMOINpOBOOHOMH CEeTH
WJIM BPEMEHHOK HACOCHOM CTaHLIMH, M3 PeKH MJIM CKBaXXWHEI, BO3OyXO-
cHabXeHHE OT MNepeaBH>KHbIX KOMITPECCOPOE;

7) VMHEpPTHbIC MaTepualibl [10-BO3MOXHOCTH OO/DKHBI 3aBO3UTLCS M3
CYUICCTBYIOLMX PAROHHBIX KApbePHbIX XO35HCTB;

80

AU T ETE TYOARATN AN AT T IA T o TTa TTAT T R R Ta S n T Ve ol

8) TIpy OTCYTCTBIIH OOpOr, OCOOEHHO B YOAJ/ICHHbIX M TPYOHOOOCTYITHBIX
parioHax CTPOMTEJILCTBA MaJIbIX '9C, HeobxomouMO HCIOJBb30OBATDL Bpe-
MeHHBbIe [OpPOry, aBTO3UMHMKH, BOIHBIM M aBUATPAHCIIOPT 6e3 CoopyKe-
HHST Cnera/IbHbIX UIMHHDBIX NOOBE3OHBbIX aBTOOOpOr I[NOCTOSAHHOIO
OEVICTBHSL.

Ilpyu coopyxeHHM 3maHust Maflioi ['OC Ha CyUIeCTBYIOILIEM BOIOXpa-
HUIMe oTnagaeT HEOb6XOmMMOCTh B CTPOHTEJILCTBE XKHJIbs1 B INOJTHOM
obbeMe (30ech BO3MOXHO IOJIHOE WM YaCTHYHOE MCrosib3OBaHMe
0CeJIKOB), OOBEKTOB COLIKYJIbTObITA, MHXEHEPHbIX KOMMyHHMKALMA 1
aBTOMOGHIILHBIX JT0por. Bee 310, a TakXe BO3MOXXHOCTE YaCTUUHOrO UM

IMOJIHOI'O HKCIIOJIb30BAHUST  CYLUECTBYIOLUMX MOACOOHBIX COOPYXEHUH
3HaUMTEJILHO YCKOPSIT CTPOUTEJILCTBO 3naHus [OC,

IIpu BozBeneHMH 3paHust [DC B cocraBe CTPOSILUMXCST THIIPOY3JIOB
OOHOBPEMEHHO C MNPOYMMM COOPY>KEHUSIMH HCIOJIBL3YIOTCST MOCENIKH M
rnoacobHble MpeanpusiTUsl CHMOpOy3sia, a TaKXKe BO3HMKaeT Heobxomu-
MOCTb B HEKOTOPOM HX pacClLUMpeHHH.

CxemMa BO3BEINEHMST OCHOBHBIX COODPYXEHHH Manbix '2C onpenenser-
Cs1 KOMITOHOBKOMH 1 KOHCTPYK TUBHBIMH PELLIEHHSIMY COODYKEHHH.

3emursiHbie paboThL COOpyXKEHHE MepeMblyeK, BLIEMKA KOT/IOBAHOB H
BOJIOOTJIMB B HHMX, BO3BEI@HME 3€MJISIHOI [UIOTHHBI JOJIKHBI OCYLUECTB-
JISITBCS1 [IOAPSAAHBIMM OPraHH3alHMsIMK B COOTBETCTBHU C KaJIEHOAPHBIM

TpacrKOM CTPOMTEJILCTBA.

YKOMIUIEKTOBAHHOCTb CTPOMTEJILCTBA MAaXaHM3MaMH [0JDKHa CooT-
BETCTBOBaTh OOLLEel cxeMe ITPOM3BOACTBA 3eMJISIHBIX PabGoT U MIPUHSITLIM
criocobaM pa3paboTKM, TPAHCIIOPTHPOBKH M yKJIAOKM rpyH1TOB. [lpu
BbI6OpEe TUTIOB MEXaHM3MOB, UX UuMc/ia cJlelyeT YUMUTLIBATL pacriofioxe-
HHE KapbepHbIX 'PYHTOB B PaifOHE CTPOUTENILCTBA, YCJIOBKSI 3aJleraHmst
FPYHTOB B Kapbepax, Ux GHU3UKO-MEeXaHWUeCKHE CBOMCTSBa WM UHTEHCHB-
HOCTBb YKJIAOKH FPYHTOB B IUTOTHHY.

[Ipu npousBoOCTBE 3eMIISIHBIX padOT MCMOJIB3VIOTCSI SKCKABATOPLI C
eMKOCTBIO KoBiua 1,25-2,5 M3, aBrocamocsarsl PY30MOABEMHOCTBIO
10-12 1, aBTOCKpEliEpbl ¢ eMKOCThIO KoBLIa 10-15 Mm%, 6yrbnoseps! ¢ LBI:-
raresisiMi MoHocTho 100-180 1n.c., nepenBuKHbBIE KOMITPECCOPhl, KATKHM
Maccoit 0Kos10 25 T, Hacock! M 6ypOB3pbIBHbIE MEXaHMU3MEI, 4 TAKXE 3CM-
CHapSiIBI NPOM3BOIUTEILHOCTLI0 40-100 Thic.M® B Mecsill mipy Lie/1ecoob-
Pa3sHOCTH YKJIaKM FPYHTOB B TEJIO [UIOTHHBI CIIOCOGOM THMOpOMEXaiili-
3aLHH.

BeronHnie paborsl. Ha ruiomanke crpouresberBa mariod OC onm
OOJUKHBI 6bITb CBeNEHBb! [0 MHHMMyMa MNpPUMEHEHUEeM KOHCTPYKLIMM
33BOOCKOr0 HM3MOTOBJIEHUSI: KDYIHbIX  6GJIOKOB, ObICTPOMOHTHPYCMBIX
naHenen, 6J10K-CeKLMIA U [1p. ’

CoopyxeHne 3panusi 'OC, BonocOGpOCHBIX COOpY>KeHHH, Kperenue
OTKOCCB 5eTOHOM Ha MJICLIaOKE OCYLLECTB/IAII0TCsi  KOMITJIEK CHDLIMIM
MeXaHWU3WPOBAHHbIMM 6pHranamMy.

Beuy mMamnoro o6bvema 6eToHHbIX pabor no spanuio 'DC v apyrim
o6 beKTaM 3TH paboTh! BBIUIOJIHSAIOT B TEIUIBIA [1E€PUOA FoHa, 4To 3Hauls-
TEJTbHO YTIpowiaeT CTPOMTEJIBHYIO YacTb GETOHHOIO U apMATYPHOIO
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XO3IHCTB M ONaJTy60YHOIA MacTepckoit. B roymoMm ofveme Heobxommo

HCIOJIb30BaTh BaXTOBLI MeTon. KwiseM Onst pabourix MOTYT CITYXKHUTb
rnepenBHXHbIe Cr1elMaIN3UpOBaHHbIE BArOHUHKH.

PYHKLIMN 0naJTy6ouHOM MacTepeKoil B OCHOBHOM CBOOSITCST K PEMOHT-
HbIM pafoTaM M H3rOTOBJIEHMIO MPOCTON ONaTy6KH. CrallioHapHAasi
oriaJlybka H3rOTOBJISIETCST Ha GETOHHBIX 3aBOJAX M LOCTABIISIeTCs] Ha
CTPOHILIIOILIATIKY.

B KauecTBe OCHOBHBIX GETOHOYKJIANOUHBIX MEXaHM3MOB IIS1 BO3Be-
IIeHUsi COOpYKEHUH Liesiecoobpa3HO HCIOJL30BaTh aBTOKpAHB! Py30-
nombeMHOCTBIO 10-15 T, paboramompe ¢ 6ampeit emxocteio 1,6 u
0,8Mm3. TlomBo3 GeTOHHOI CMeCH OCYILECTB/ISIIOT aBTOCAMOCBATIAMU.
Heobxommo BHEOPSATL MJ1S1 CTPOMTESIbETBA Masiblx '2C 6eToHOHAacoCH! U
MHKCEDBI, YTO TMO3BOJIMT Ha HEKOTOpbIX ['DC IMOHOCTHID 0TKA3aTHCS OT
6€TOHHOIO0 MW rPaBUECOPTHPOBOUHOIO XO3SIHACTB C  MCIOJIL30BAHUEM
CyLIECTBYIOIIMX B PAMOHHBIX LIEHTpax ¥ GJIM3NIeXalMX ropoaax.

Ha crpouteseree Manbix I'OC B yhaneHHblx YW TPYOHOOOCTYIIHBIX
parioHax MOryT HAWTU NpuMeHeHue 30aHusi [OC 13 HalIaBHBIX KOHCT-
PYKUMHA, M3roTaB/IMBAEMBIX B [OKaxX Ha 3HAUMTEJILHOM YyNAJIeHUWH OT
CTPOHIVIOLIANKH M OOCTaBJISIEMbIX K MECTY YCTAHOBKH C YK€ CMOHTHpO-
BaHHBIM 00OpYIOBAHHMEM, 0 aHAJIOTHM ¢ NocTpoeHHoi Kucnory6ekoit
[N3C moumHocTsio 500 KBT.

MouTaxHue paborel BakHeimmM yc/ioBMEM COKpAIEHHSi CPOKOB
CTPOMTEJILCTBA M [IOBBILIEHMSI KauecrBa YCTAHOBKH 06GOpyHoOBaHMSI
SIBJISIETCST €r0 KOMIUIEKTHAs1 I10CTaBKa C I'OJIOBHOIO T1peripyUsiTUSI-U3ro-
TOBUTEJISL.

MonTaxy Ha manoi '9C momniexur rugpomMexaHHueckoe, MUOpOCH-
JI0BOE, 9JIEKTPOTEXHHMUYECKOE U MeXaHHUecKoe 060pyJoBaHHeE.,

910 o6opynoBaHHE OOJDKHO NOCTYTIATE KOMIUIEKTHO B 6JI0YHOM BUIE
3aBOACKOIO M3rOTOBJIEHHMS HEIOCPEOCTBEHHO HA MECTO CTPOMUTEJILCTBA C
NOCNEMYIOIEN YCTAaHOBKOH M MOHTAa)XKOM 3THX 3JIEMEHTOB B 30aHNH 'OC,
Monraxx 060pynoBaHHMs! MPOU3BOOMTCS CTPOUTESIbHBIMM KpaHaMH IPy30-
rogeeMHocTbi0 10-25 T.

st BIMOSTHEHMST 3THX paboT MPUBJIEKAIOTCS CIELUATIM3HPOBAHHbIE
opranusauuu I'mopomoHTax, CrieuruaposHEProMoHTaXx W 'unposHepro-
MOHTaX ¢ KOMaHIOMpOBaHHUEM pabouyell cuiibl K MecTy paboThl, a TaKxe
C WCT0JIb30BAHHMEM BaXTOBOIO METO/IA.

HOna I'SC He6onbLioi MOLIHOCTH (OCOGEHHO C T'OPU3OHTAIbHBIMU
rugpoarperataMu), COOpYXXaeMbIX B Buae OJIOK-CEKLIMEL, BO3MOXHA
f0JiHasA ycraHOBKA 060pyI0oBaHMs! HAa MOJIOBHOM [1pearprUs THH-U3rOTOBU-
TeJle 060pYNOBAHMS, UTO IPAKTHYECKH HCKJouaeT paboTh! 110 MOHTaXY
060pynoBaHMsST Ha CTPOMIUIOLIALKE M CYIIEeCTBEHHO COKpalllaeT CPOKH
CTPOUTEJILCTBA.

CnenyeT OTMETHTb, 4YTO CTpOL

maciurabax COINpsAXXEHO C OpraHM3allMOHHbIMHM TPYOHOCTAMM, INNIaBHBIMHM
M3 KOTOPbBIX SABJISTIOTCA YOAJIEHHOCTb OT [MPOM3BOACTBEHHbIX 623 MHOIMX
MaJielx 'OC, pacrionoxeHHbIX B cJ1a6006XKHThIX paiioHax, HEO6X0OMMOCTb
rnepebpocky Ha GOJNbLIME PACCTOSIHHSL MEXaHW3MOB [JIs1 BbUIOJIHEHHS!

1resipetee Manbix 'OC B Maccosbix
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Mallblx 06beMOB paboT, HeXeJlaHWe CTPOUTEJIbHBIX OpraHM3allbi M
BEJOMCTB HE3HEPreTHYeCKOro rpogusisi BbIMNOHATL HECBOMCTBEHHYIO
vM pabory.

3.6. SKOHOMHYECKASI 39PEKTHBHOCTb MAJINX I'3C

HenecoobpasHble Macurrabbl BBoga Mayiblx ['DC B TOIJIMBHO-3HEpre-
TUYECKMIT KOMIUIEKC CTpaHbl, KOHKDETHbIC OGBLEKTbI CTPOMTELCTBA
OMpenesisdioTes B pe3y/lbTaTe 3KOHOMMHUECKOrO aHasiM3a pacucTaMid
3KOHOMHUECKOH 3(pPEeKTUBHOCTH HX ‘CTPOUTEJILCTBA. (JCHOBHbLIM MCTO-
IOM OLIEHKH 3KOHOMMUECKOH 3(hHeKTHBHOCTH COOPYX ERUS Malibix [OC,
KaK W [UIs1 O6bIMHBbIX TMOPO3HEDPIeTUUYECKHX OOBEKTOB, SIBISIETCA M€ -
TOO CpaBHUTENbHOW 3ddeKTHUBHOCTHU. [lo aTOMYy MeTony co-
[10CTaBJISAIOTCST 3aTPaThl, CBsI3aHHBIE C COODYXEHHMEeM M Trocsienywoliiceti
3KCIUTyaTalMen paccMaTpBaEeMOro 3HEPreTUYECKOro 06 beKTa, ¢ aHaio-
CHUUHbIMM 3aTpaTaMy 10 aJIbTEPHATHMBHOMY [IPOEKTHOMY peLUeHIIO,
obecreurBalolieMy OMHAKOBBI 3HepreTHHeckKHi ahdeKT rpu coblixo-
HOEeHWH HaNeXHOCTH W KayecTBa 3HEProCHabXeHHs1 B COOTBETCTBMI C
TpebyeMbIMM HOpPMATHBAMM. DKOHOMMUECKH OINpaBHOaHHbBIM SIBJISIETCST
BapHaHT, UMEIOLIMHA HAHMMEHbLITHE 3aTPaThlL.

B 06bIuHBIX SKOHOMHUUECKHX pacyeTax UCIosb30BaAHHUE MeToa CpaBt ii-
TEJILHOM 3(h(heKTUBHOCTH IlpenriosiaraeT 0b6s3aTEJIbHOE BLIIIO/THCHHE
YCJIOBHH 3KOHOMHUECKOI M TEXHHUECKO COMOCTABUMOCTH CpaBHHBAC-
MBbIX BApHaHTOB. Y CJ/IOBUSI 3KOHOMMHUYECKOM COMNOCTaBH-
MOCTH [IpeOyCMATPUBAIOT [IpMBedeHHe K COMOCTABMMOMY BUIY, C
OOHOM CTOPOHBI, pa3HbIX 10 XapaKTepy MNPOU3BOACTBA 3ATPAT — COMHOBPC-
MEHHBbIX KallUTaJIOBJIOKEHHH M IUIUTEJILHO MPOAOIDKAIOILIMXCST CKCI'Or-
HbIX M3JIEPXKEK MPOMU3BOOCTBA, C OPYyTOM — pasHbIX BO BpeMeHH adCcolioT-
HBIX 3HA4YeHWH 3TMX 3aTpaT. B ripumeHeHnr K manbivM ['OC, Kotopbie
XapaKTepH3yioTcsi HeOOJIbLLIMMI CPOKAMU CTPOMTENILCTBA (0 [-2 1eT) 13
6bICTDbIM OCBOEHHEM HMX MOIIIHOCTH M BbmaﬁOTKM ’-)HCKTT’OBHGDI‘HH
MPUMEPHO TaKHMH XK€, KaK U B aJIbTePHATHUBHOM DELIEHUH, pA3HOBPEMC!H -
HOCTb 3aTpaT MOXHO HE YUMThbIBaTh, T.. 3KOHOMMYECKOe 0HocHoBatiiie
3aTpaT NPOM3BOIUTL 6e3 yueTa haKTopa BpeMEHH.

Yc/1oBUSI TEXHUUYECKOH COMOCTABMMOCTH BapHanTa Malloii
I'SC v anbTepHATHBHOLO pelleHH st 06CCNEUHBAIOTCS BLIPABHHBAHIICM 11X
SHEepreTHyecKoro acdoeKra ¢ cobmoneHHeM HOPMATUBOB HAIEKEOCTH i
KadecTBa 3HeprocHabXeHus1.

B 3Tux ycnoBusix ofobluamieit 3KOHOMUYECKOM XapaK TEPHCTHKOI 11
BapWaHTa CTPOMTE bCTBA Masiolt ['OC, M allbTepHATHBHOILO peuICHHsT 1)
COOTBETCTBMHU C TUIOBOH METOOMKOH 3(h(HEeKTHBHOCTH KAariHuTaslbHbIX
BJIOXeHMt [33] SIBISIOTCA TMpUBENEHHBIE 3aTPaThl, PACCUMTAHHBLIC 110

¢popryie
3= E K +I/I Q3.1
roe K- €CIMHOBPEMEHHBIC KalTMTaJIbHbIE BJIOXEHHS T'10 OAaHHOMY Bapu-
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aHTY CTPOMTE/IbCTBA; M — MOMOBbI€ 3KCIUTyaTAUMOHHbIE M3NEpXKH; E,, ~
HOPMATHBHBIA KO3pPHLMEHT 3hPHEeKTHBHOCTH KallUTAJIOBJIOXEHUN,
rNpUHHUMaeMbIii paBHbM 0,08-0,12.

Kpurepuem 3sKoHOMMuecKol  Le1ecO06pa3HOCTH  CTPOMTEJILCTBA
KOHKpeTHOH MaJiot I'OC siBjistieTcsi COOTHOLUEHHE TMPUBEEHHbIX 3aTpar
B BapuaHTe masion I'DC u anmpTepHaTHBHOM pelieHHH. CTpPOUTENILCTBO
naHHOA masoit I'OC cuMTaeTcst 3KOHOMHUECKH OGOCHOBAHHBIM, €C/IH
NnpyBeeHHbIE 3aTPAThI B aJIbTEPHATHMBHOM pElIeHWH MPEBLIILAIOT aHaJIo-
FHYHbIE 3aTPaThl [IPH COOPYKEHHU Manioil 'OC, T.e.

E K, +H
_ H'a a >1

31‘3(: EHKrac + Hrac

> (3.12)

roe 3, M 3, — TpUBENEHHBIE 3aTpaTbl COOTBETCTBEHHO B BapHaHTE
crpounresiberBa [OC v anmbrepHaTHBHOM peluenry; Ko, u K, — enmHoBpe-
MEHHbIE KalliTalOBJIOXEHUs1 B BapraHTe cTpouTtesiberea ['DC u abTep-
HaTHBHOM peilieHHH; M, u ¥, — rogoBble sKCIUTyaTalMOHHBIE M3OepKKU
B BapuaHTe 'OC 1 a/IbTepHaTHBHOM pelLeHHH.

KonmyecTBeHHO OLIEHUTb NONOBOM SKOHOMMUECKHI! 3chdheKT Sron OT
coopyxeHust Masioi 'DC MOXHO pasHMLIEH NPUBEEHHbIX 3aTPaT:

Fron = 3, -

3= Ey (K, — K ) + H, - H,). (3.13)

OKOHOMMUYECKYIO 3¢dPEeKTHUBHOCTL COOpYXKeHHsT MaJiolt I'DC MoxHO
TakoKe OLIEHMBATh [TOKA3aTesIeM CPOKa OKYTIAEMOCTH OOTNOJIHUTEIbHBIX
KaITMTAJIOBNIOXEHHHA. Tak, 3a CyeT 3KOHOMMH Ha TOOOBBIX M3EpXKax
[IPOM3BOICTBA ' -

,
Kpye — Ky
= ——— <
Tox H,— H. Tw (3.19)

rne Ty, — HOpMAaTUBHBIH CPOK OKYIIaeMOCTH KAITUTAJIOBJIOXKEHUIA, paBHbIM
06paTHOM BEJIMUMHE HOPMATHBHOIO K03chdHIIMeHTa 3¢heK TUBHOCTH E;,.
KanuranosroxeHust B cTpoutesibetBO [OC B KOHEUHOM UTOre Oripe-
OeJISTIOTCS BBICOTOM IMOATIOpHBIX COOPYXKEHHH U uMCJIOM yCTaHaB/IMBae-
MbIX Ha HeH ruopoarperatos. OG6OCHOBBIBAIOT 3TH MapamMeTpbl OJist
KpyrHblx M cpemHMXx [OC HOOBONMBHO CIIOXKHBIMM SKOHOMUUYECKUML
pacueramy, MOCKOJILKY Oaxe HebOosblIoe MX M3MEHEHUE BJIeYeT MHOLO-
MHJUTMOHHBIE 3aTPAThI, 3HAUUTEJIbHbIE U3MEHEHHST B CTPYKTYPE MOLLHO-
CTeH 3HEePreTHUECKOM CHCTEMBI M OKa3bIBAET CYLIECTBEHHOE BiIMSIHUE Ha
SKOJIOrHYCCKYIO 06CTaHOBKY MpHJIeraioiie TEDDUTODHM.
Manbie T'9C, kak npaBuno, He mNpeTeHIYIOT Ha CKOBKO-HUBY L
CYLLECTBEHHYIO POJIb HU B Pa3BUTHH 3KOHOMMKH paiioHa, HU B
ueCKor cucreme. Llenecoo6pasHOCTL MX CTPOMTEJILCTBA BbIZLIBAETCS]
npexpae BCero CrpeMJIeHHEeM K BOBJICUEHMIO B TOIUIMBHO-3HEpreTHUec-
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Kyt GaJlaHe CTpaHbl KaK MOXHO GOIbILC BO30GHOBIISIEMbIX SHEPIOpPECy]-
COB B L1eJIs1X 3KOHOMMH OpPraHHYEeCKOro TOIUIMBa. BMecTre ¢ TeM, KOHEeUHo,
HEeJb3s1 rpeHeperaTh ¥ MX TaK Ha3bIBAEMbIM MOUHOCTHBLIM 3(hheKTOM.
BesycrioBHO, Ipy yCTaHOBIEHHOM MOLLIHOCTH 3HEPIrOCHIIOBOIO obopynona-
HHsi B COBPEMEHHBIX 3HEPIOCHCTEMAX, M3MEDPSIEMOH NeCATKAMY MUIITHO-
HOB KWJIOBATT, Majible 'DC MOUIHOCTHIO maxe B HECKOJIbKO ThICsU
KHJIOBATT HE MOTYT BBITOJIHATE T€ XK€ (PYHKLIMH, UTO U OObIUHbLIE KpYII-
HBIE M CpedHHEe 3JICKTPOCTAaHLIMH, 4 MMEHHO DeryJIMpOBAHME YaCTOThH
TOKa M HaIpsDKEeHHsT B CETH MEXCHCTEMHLIX [1€PETOKOB MOLIHOCTH M
3HEpruM, obecrieueHUe (bYHKIIMU CUCTEMHONO pe3epBa MOUOCTH I
sHeprur. Tem He menee masbie [OC MOryT CbIrpaTh MOJIOXKHTCIILHYK)
POJIb B MOBBILUEHHH HAE)KHOCTH 3HEProcHabKEeHUsT MECTHOIO palioHa, B
YaCTHOCTH T1PY BHE3AIHbIX MM [IPeIyCMOTPEHHbIX 3apaHee OTKIIIouC-
HHUSIX OT 3JIEKTPOCETEH OTHEsIbHbIX 3HEPrETHUYECKHX PAOHOB MIIH MOTpe-
éurenen.

Hcexopsi w3 sroro, aist maseix I'OC ponycrim 6osiee  yTipoLiet: it
fioaxon rpy BBIGOpE MX [1apaMETPOB [0 CPABHEHHIO C OGILCTIPHHSITHIM
IUTsT KPYTTHBIX M CpeIHHX MUOpPO3JICKTPOCTaHLMH. B yacTHOCTH, HopMalih-
HBIIl TOATIOPHBIA YPOBEHL MX BOLOXPAHHWIIMIL, KOTOpLI orpenesisicT
BBICOTY I[MTOMFIOPHBIX COOPYXXEHMH, LIe/Iecoobpa3HO B ofLICM Crlyyae e
BBIOMpaTh, & HA3HAUaTh U3 YC/IOBHMST MMHMMYMA 3aTOIUICHMIA M OTpHIIA-
TEJIbHOIO BJIMSIHMSI Ha yXe CJIOXKMBLIEeCs: [IPUPONCrIosib30BaHMe. B
KaXXNOM KOHKPETHOM cllyyae BCerga CyUECTRYIOT (haKTOpbl, OrPaHM M-
BalOLIHME BO3MOXHEIH YPOBEHE [TOOI10Pa — BbIXOM Ha IOHNMY, 3aTOIUICHME
M MNOOTOIUIEHHE BAaXKHBIX TPAHCIIOPTHLIX KOMMYHHKALIME, HACEJIeHHbIX
MyHKTOB, O6BEKTOB HAPOHOIO XO3siCTBa. B npemenax sTHx orpatifuc-
HHHA, 4TOObI [MOJTyUHUTh MaKCHUMAJILHBIA IHEPreTHUECK M 3 dhexT, Lere-
COOBpa3HoO CTPEMMTLCST K CO3OAHMIO Haub0bIIero Haropa.

YTpOLEeHHO CIIeayeT MOAXOAWTb M K BBIGOPY YCTAHOBICHHON MOLILHO-
cti Masbix [OC. Bosnoxerue Ha masble [OC dhyHKLMM pe3epBa MoLLHO-
CTH Y S3HEPr'rMH MECTHOIO paioHa penriosiaraeT MOoJIHOLIEHHOe UCTOIb30-
BaHWE HX MOILUHOCTH B pacyelHblX, KaK [paBWIO, 3UMHHX rpaduKax
3JIEKTPUUECKOH HarpysKH 3roro pamoHa. Hexomsi M3 ofmHAKOBLIX
TpeOOBaHMI KO BCEM 3/IEKTPOCTAHLIMSM K  TMOKPBLITHIO Harpya3xKi
MECTHOIO  3HEPreTHYECKOro  paloHa, HCIOJb3yeMasl  MOUHOCTH
Nycn KOHKpeTHO!H Maron 'OC, Harnpumep, ¢ BONOXpaHWIIHILIEM CYTOYHIO-
[0 peryJIMpoBaHUsi 6yeT ONpeae/IATLCS B 9TOM cJlyuyae Tak:

N..
N, . = — (3.15)

Hucr y

roe Ny, — CpeHecyTouHast (cpeAHE3HMHSsist) MOWHOCTL Masoit [DC: y —
MUIOTHOCTb  PaCYeTHOro rpaduKa 3JIEKTPUUESCKOR HAIPY3KH MECTIONO

paMoHa (TIpy OTCYTCTBUY [NAHHKIX MOXHO NPUHUMATE pasHOit 0,5).

Hnsa manof I'IC, He vMeoweH peryMipyoWCro CTOK BOOOXPAHIAJ I i-
wa, T.e. paboTalolleil Ha eCTECTBEIHOM CTOKE,

Nucu - NcyT‘ (3.10)
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Hanee, u3 CraHOAPTHONO T'MOPOCHUIIOBOrO OGOPYMNOBAHMUS I10 BOHO-
HEPreTHYEeCKHM XapaKTepHUCTHKaM KOHKPETHOIO CTBOpa roabupaercs
THIT FYMOpOarperaToB, YMC/IO0 KOTOPbIX JOJDKHO OBITE TaKMM, UYTOGbLI MX
CymMmapHasi MOLLUHOCT: 0blila He MeHblue N,,.,. OKOHYATeJIbHO UMCIIo
rMOpoarperaToB, T.€. YCTaHOBJIEHHAasi MOLLIHOCTE Mastoi ['OC, onpenernsi-
eTCs1 9KOHOMMUYECKKMM pAacueTOM I[IyTEM COrIOCTaBfIeHHsI 3aTpaT Ha
YCTaHOBKY [OIOJIHHUTEJIbHbIX THAPOarperaTos, CBEPX HEOOXOMMMBIX L1
NOKPBITUST Ny, ;, € 3KOHOMMENR 3aTpaT MO TOIUIMBY [JIS1 KOMITEHCALIMM
CE30HHOM BbIpabOTKH aneKTposHeprun maJsioi I'2C o ¢popmyrie

rsc

EK\ny + H\ny <A3,3, 3.17)

roe Kan ¥ HaN — KanuraJioBJIOXKEHMUST Y eXErofiHble M3Oep>KKH Ha
DOOIMOJIHUTESIbHbIM ruapoarperar masion I'SC; 3, — NpupocT BbIpaBOTKM
3NIEKTpO3HEpr¥ Ha wmasnoii '9C. Ipy yCcTaHOBKE [IONOJIHMTEIILHOIO
ruapoarperara; 3, — 3aMbIKalollye 3aTpaThl [10 TOrUIMBY! B 3Heprocucre-
Me, B KOTOpO# HaMevaeTcst MCrosb3oBaTs Matyo [OC,

ITocne seibopa HITY u ycranosneHHoM MowHocTH Masion I'SC npous-
BOOMUTCST OLIEHKA 3KOHOMMUYECKOH 3¢hhEKTHBHOCTH €€ COOpYXXEeHHs
r0CpeICTBOM COIMOCTaBJIEHHS 3aTPAT Ha CTPOMTEIILCTBO M SKCIUTYyaTaLIMIO
marnoi I'9C ¢ 3arpaTamMu B aJIbTEPHATHUBHOM pELLIEHHM [10 3HEprocHabxe-
HMo. [1pr 3TOM KAINMUTAJIOBJIOKEHHUST B CTPOHUTENLCTBO K. BKJIIOYAIOT B
cebs1 3aTpaTthl B OCHOBHBIE ITOAMNOpHBIE coopyXeHus1 3pmanust [OC, Ha
rnpuobpeTeHHEe H MOHTaX CHUIIOBOIo 060pyIOBaHMsT U [0COeOUHEHHE K
3HEPROCUCTEME, & TaKXXe 3aTpaThl Ha CO3[AHHE BOOOXPAHMIIMIIA — CAHH-
TapHasi OUMCTKA JI0Xa, [TEPEHOC OTAE/IbHbIX COOPYXXEHHH, KUIIbIX OOMOB,
repeceJieHHe JIoOeH, MEPOIPUSITHUS 10 3aLMTe OT 3aTOIUIEHUSI U [101-
TOTUIEHHSI MPUIIeraioiux TeppUTopHid. Exxeromtble H3Oep)KKH 10 MalibiM
I'SC u U, B o6111eM cITyyae COCTOSIT M3 aMOPTH3aLMOHHBIX OTUMCIIEHHE
M pacxomoB Ha 3aKcrulyataumo. st manbeix I'OC, coopyxaeMbix Ipu
NEACTBYIOLMX ~ BOOOXPAHWIMIIIAX —~ HEIHEPIeTHUECKOro  HasHaueHMsl,
Koraa IpeobriazialoT 3aTpaThl Ha 060py[AOBaHMe, eXEeroaHble U3OepKKH
OyHOyT COCTaBJISATH NMPHUMEPHO 4% KaruTasioB/loxeHHH B maltyio I'9C, a
IU1s1 CreLMaJIbHO CoOpyXaeMbix MaJibix 'OC co CBOMM BOIOXpAHWIHILEM
rOI0BBIE M3MEPXKKH MOXHO IPHHHMATL 0K0JI10 3%.

B aJibTepHATUBHOM pellleHUH MNPy BO3MOKHOM MCITOIb30BAHMH MaJION
I'SC B KauecTBE MCTOUYHHMKA aBapUIHOrO 3HEProcHaGXeHMsi MECTHOro
parioHa, B 30HaX LIEHTpa/IM30BAHHOIO 3HEProcHabXeHHsi Jisi IToro
crieyeT pacCMaTpHBaThb  CTPOMTENILCTBO  CPABHMTEBHO  HEOOPOrMx
rasoTypbuHHbIX aslekTpocTaHuMil (I'TJ). Monmocts 'TO momkHa coot-
BETCTBOBATb HCI10J1b3yeMOH MOIHOCTH Mariblx 'OC, KOoTophle B HOpMATIb-
HBIX ycnosmx 3KCIUTYaT4aLuU BHepFOCPIC’I‘GMbI 6ynyT HaXOIMTLCS B

- T™VAr e
pescpbe. \/WCI\J MaJjibiX 1 Juv [0 Ublpauu.ll\c: dJlUl\lpUdHcpll/l B 3TOM

'3atpaTsl Ha HauboJiee [oporoe TOMJIMBO B TOIJIMBHO-3HEPIETHUYECKOM GanaHce
naHHOro pamoHa.
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cnyuae ﬁvnPT BbIDAXAThCHA 3KOHOMMEHN TOIJ1MBa, 3aMbIKAoLIero ToryiMBg-
HO-3HEPreTUYeCKMit §ajlaHC 3HEepProCUCTeMBL JIJIsi  HM30J/IMpOBAHHbIX
HEPreTHYEeCKMX paroOHOB, OOBIYHO OTHOAJIEHHBIX U TPYIOHOOOCTYTIHbLIX, B
KayecTBe a/IbTepHATHUBBI MasibiM ['OC criegyeT pacCMATpHBATL COOpYXe-
HHE OM3EJIbHBIX 3JIEKTPOCTaHLIMiA, [0 MOLLUHOCTHM TaKJXKE pacCyMTaHHbIX
Ha MCI0JIb3yEeMYIO MOLUHOCTb Masibix 'DC ¢ COOTBETCTBYIOLLIMM PAaCXOOOM
TOIJIMBA.

IToMMMO OLIEHKM CpPaBHUTEJILHOM 3KOHOMMHUYECKOH 3DDEeKTHBHOCTH
crporTesibetBa Masblx ['OC obbiutio TpebyeTcst oripene/isite M Mx a0-
CONITHYWO 30DEeKTHUBHOCTb, T.e. MMPOEKTHYW peHTabellb-
HOCTh. B oTnuume oOT xo3pacueTHOH peHTabes/IbHOCTH B yC/IOBISIX
3KCIUIyaTaliy, KOTOpasl yUMThIBaeT CTOMMOCTE OOMEHA MOLLIHOCTSIMH H
3JIEKTPO3HEPrHeH MeX Iy HEproCUCTEMaMH M Apyrre hbak Tophl KOHKpeT-
HOM 3KCIUlyaTauMH, [pOeKTHast peHTabes/IbHOCTL Oosiee  yripouicHHo
ornpenerisieTcsl OTHOLLEHHEM MNPUOLUIM OT Peallu3alMy 3JTIEKTPOIHePII
K KallTUTaJIOBJIOMKEHHMSIM Ha CTPOMTE/HCTBO MaJlbix [AC:

n-H
pP=—25 100, (3.18)

rac

raoe P — npoekTHast peHTabe /IbHOCT; [ — rofIoBOM O0X0d OT pealii3atiiii
3JIEKTPOIHEPIHIN.

I'oposoii moxon /[ pekoMeHOyeTcst Ofipee/isiTh 10 TPUMEHACMbBIM B
X03pacueTHOM NpaKTHKE TapudaM Ha 3JIEKTPHUECKYIO S3HEPTHIO C yYETOM
OTUMC/IEHUH Ha JOCTaBKY ee OT 3/IeKTPOCTaHLWM 00 NnoTpeburesist.

JInsi ripeaBapyUTEJIbHOIO OIpEeNesIeHMsT KaliMTaJIoBJIOXKCHHHA 110 MaJ10i1
I'SC MOXHO BOCIIOSIL30BaTLCSA HOPMYIION, OCHOBAHHOM Ha CTaTHCTHUCC-
Kot ofpaboTke marnbX M0 maitkim [OC cerepa CHIA u Kanaru (o
KOppEK.TUPOBKOI 3MITHpHyeckoro KoacdduLmeHra Ha ycojiopusi CCCP):

= 1200 (;\{ 0,3\0 82

—~
fx
-

raoe N — momnHocTs '9C, kBT1; H - pacueTHbIA Harop, M.
JLris1 oripeie IEHUS €XXEroaHbIX 3KCIJTyaTallMOHHbBIX H3[EPKCK MOACT
OBITh pEKOMEeHIOBaHa hopMmyia

. =996 N (3.20)

rac

roe H.,. —wn3nepxky, pyb/ron.

CnemyeT NOmUEepKHYTh, YTO 3TH COOTHOLLUEHHST IMITHPUUSCKHE, OCHO-
BaHHbIE Ha CPEIIHUX HaHHbIX Ha ypoBHe LeH 1985T.

[Mprmep pacuera. OripenieyiMM  3KOHOMMUCCKYIO  3(PhEK THBHOCT!
crpouTesibcTBa Masoil I'OC npu BOLOXPAHWTHILE HE3HEPreTH UCCK OO
Ha3HauyeHUs1, rpeaHa3HauCHHOM 1151 [IPOMBILUMEHHOIO BOJIOCHANMKC Y,

N
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[octpoenHast manasi I'9C 6ypner paGoTaTs B cocTaBe Kp YIIHOH 3HEpro-
CHCTEMBbI, B KOTOPYIO B HACToOsiLLiee BpEMsi BXOOSIT HECKOJIBKO TEriIoBbIX,
ATOMHBIX M CHUOPAB/IMYECKHUX 3NIEKTPOCTAHLIME 6OJbIION MONIIHOCTH.

B pesysbTaTe coopykeHHsi BOOOXpaHWITMLLA CO3OAETCST HATOp OKOJIO
10 M, KOTOpBI MOXET GbITb UCIIOJNBb30BAH [UIs1 BLIPAGOTKH 3JIEKTPO3HED-
CHH Ha FHOPO3JIEKTPOCTAHUMH. [TOCTOSTHHBIM IMOMYCK M3 BOIOXPaHHITMLIA
110 Tpe6oBaHHSIM BOOOcHabeHUst ¢ pacxodoM 2,2 m3/c obecrieumBaeT
CPEHECYTOUHYI0 MOIIHOCTE 3MMOM MAaJIOBOIHONO [OH4a B pa3Mepe
170 kBr. I'lo rUI0THOCTH rpaguKa 3JIeTPHUECKOit HArPY3KH IpuJleramlie-
ro K masoi I'DC patioHa, pasHoii 0,5, UCTI0Tb3yeMAasT MOLLHOCTL MaJIoH
1'9C B pacueTHOM rpajguke cocraBuT 340 KBT. DM yenoBusiM Mcnosis-
30BaHMST M3 MMEIOLLIEIOCs psifa CTaHOAPTHOIO 060pyHOBaHHST YOOBJIET-
BOPSIIOT I'MApOarperaTbl €AUHIUHON MouHocTeo 180 KBT. ITo mcriosmaye-
Mo mMoHocTH 340 KBT NpuHMMaeTcst yeTaHOBKa [ABYX TMOpOAarperaTon
CyMMAapHOH MOLIHOCTBIO 360 KBT. Ycranoska TpeTsero rupopoarperata
3KOHOMMYECKH HE OrpaBIbIBAETCS! M3-33 HE3HAUMTE/IbHOIO MPUpOCTa
Ce30HHOH BBIPAGOTKH 3JIEKTPOIHErHH. TaKMM 06pa3oM, yCTAHOBJIEHHAST
MOIIHOCT, HaHHOM Manoi 'DC npunsita pasHoit 360 kBT, IMpu 300t
MOWIHOCTH CPEIHEMHOIOJIETHSIST BbIpab0TKa 3JIEKTPOSHEPIMM  MAJION
I'DSC cocrasur 2,6 MiTH.KBT-4,

IIpu pacuere 3KOHOMIUECK O stheKTUBHOCTH Maoil I'DC B JaHHOM
Clyyae CeyeT MNpyHHMMAaTh BO BHAMAHWE JIMUIL T€ 3aTPaThl, KOTOpbLIE
CB5i3aHbl C BKJIOYEHHEM TMOPO3JIEKTPOCTAHLIMHM B COCTAB COOPYXEHMIt
runpoysiia. B cBomHOM pacueTe croumMocTH aTH 3aTpaThl OMpenesieHb! B
pasmepe 251,9 TeIC.py6., MpuueM [0J1s1 0O6OPYNOBAHUS B HHUX COCTABMWJIA
56%.

AMOpPTH3ALIMOHHbBIE OTUYMCIIEHMsT 10 3ToM I'DC, MOOCUMTAHHBIE 10
MPUMEHSIEMbIM B HACTOSsILLIee Bpemsl HOpMaM, COCTaBUIH 6,33 Twic.py6.,
T.€. [PUMEPHO 2,5% Kanu1TaJIOBJIOXEHHIA B e CTPOMTe/IbeTBO. Uexonst v
aHajlM3a eXEeronaHbIX H3NOEPKEK IKCIUTyaTalldy 10 CYLUECTBYIOLMM
MasibiM 'OC 1 HEO6XOOMMOCTH MOJIHOH aBTOMATH3ALIMHU yripaBJIEeHHUSs],
3KCIUTyaTallMOHHBIE FOOBbIe M3LEPXKKH 10 1'DC orpeniesieHb! B pa3mepe
5 py6. a 1 KBt ycTaHOBIIEeHHON MoOlLHOCTH. CyMMapHBIE FO0BbIE usgep-
AKKHM B 3TOM cCJlyyae OLEHMBAIOTCsl B pa3mepe 8,13 Toic. py6.

B HopmasipHbIX yCIIOBUSIX 3KCMTyaTaumy naHHasl maiasi [9C 6yner
paboTaTb HEe M0 TPEGOBAHMSIM SHEPTOCHCTEMBbI, a 10 TpeGOBaHMSIM MOTpe-
Guresielt BOObL, W JIMUIL B aBapUMHbIX CMTYaUMsiX IOIMYCKAEeTCsl ee Mc-
[10/Ib30BaHHC /151 3HEProcHabxeHst Hanbosiee OTRETCTBEHHBIX NTOTpebH-
TEJIEH MECTHOI'O paroHa.

B kauecTBe ajibTepHaTHBBI COOpys)eHHIO Masioit 'DC MOXHO paccmaT-
pHBaTe CTPOMTEJILCTBO ra30TypOMHHOM asiekTpocraHumM (T'T3), ucnosip-
3YEMOii B KaueCTBE aBapHiOHOro peaepBa SHEPrOCUCTEMBL, C YIe IbHBIMU
KanuTaloBNoKeHHsIMH 114 py6/KBT 1 roOoBbIMHU M3EPKKAMU 2KCITYA-
TaimM (6e3 toruuea) 11,4 py6/kBT. YuuTesas KpaliHe penkoe UCronnio-
BaHME aBapuIHOrO pe3epsa, 3aTpaThbl I10 TOIUIMBY, PAcXOOyeMOMy Ha
3JIEKTPOCTAHLIMSAX 3HEPTOCHCTEMBI 17151 KOMIEHCALIUM BbIpaBOTKU 371EKT-
pooHepriu manioi I'9C, crnenyeT oueHUBATD [0 CTOMMOCTH 3aMBIKAIOLETO
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Tabauya 3.5. K onpegenenym axoHomuyeckoil addgexTun-

HOCTH CTPOMTENLCTBA Manoun ' IC
ITokasartens ) racC : rTs
YcraHOBJIEHHAst MOIWHOCTh, KBT 360 367
l'onoBas BrIpaboTKa 371€KTPO3IHEPTUH, MIH.KBT-u 2600 2700
I'onoBO#M pacxon TOMJIMBA, T YCJIOBHOIO TOIMIMBA - 950
KanuranosnoxeHus, toic.py6. 251,9 41,8
ExeronHble aKcIIyaTalMOHHbBIE pacxonsl, Teic.pyd. 8,13 4,18
T'opoBeie 3aTpaThl 110 TOMAKMBY, THIC.PYS. - 55,1
IpusenenHste satpate (0,12 K + H), Teic.py6/ron 38,36 64,3

TOIJIMBHO-3HEPreTMUeCKWM 6aJlalHC TBEpOoro TOrJiMea B peamepe oT 45 (i
6rvxadinme roael) no 60 py6. (B OTHAs/ICHHOM MEpPCrIEKTHUBE) 3a TOHIY
YCJIOBHOTO TOMJIMBA. v

PesyJsibTaTh! pacueTa 3KOHOMMYECKOH 3(h(hEKTMBHOCTH CTPOMTCIILCTIN
IaHHOM r'MAapO3JIEKTPOCTAHLIMU flpeacTaBileHsl B Tabs1. 3.5.

Hekoropoe OT/IMuMe B YCTAHOBJICHHOH MOUIHOCTH MW BLIPAOOTKC
3neKTposHepryu B BapraHTax [DC u ['TO obycioBrieHo pa3Hon anapiiii-
HOCTBIO 060PYIOBaHHS], pA3HBIM PACXOIOM MOIIHOCTH M 3JIEKTPOIHEPIHI
Ha COOCTBEHHbBIE HYX bl 3JIEKTPOCTAHLIAN M pa3HbIMM KO3MDGHIIHCHTAM] |
COTOBHOCTH 060pYIOBAHMSA.

W3 npuBeneHHbIX HOaHHBIX CJEOyeT, YTO HapOAHOXOIAHCTBCHHIIC
3aTpaThl B BapuaHTe MaJiofi I'DC B 1,7 pasa HMke, yem 1o BapHaHTy ¢
['TO. HonosHUTesNbHbIE KanutalossoxeHusi B [OC no cpaptichine ¢
I'TO okynamoTcst 3KOHOMHEH TOIOBbIX HU3AEPXKEK [IPOM3BOLCTBA C YUCTON
3aTpaT ToIvwBa 3a 4,1 ropa. Ilpu oLieHKe [10X0/1a OT pealli3aliii /1K
posHepruu y norpeburesisi B cpeiHem o 2,2 korn/(kBt1-u) peHTabe/stoct,
sxcrntyataumu [OC cocrasut 12,9%, uto 1ouTH B 2 pasa BLILE, UCM B
cpepHeM Mo BceM MpearpusATusM Munsnepro CCCP 3a 1985 r. Takin:
06pa3oM, COOpyKEeHHE THOPO3JIEKTPOCTAHLIMK MOILHOCTLIO 360 KBT ripii
3TOM BOOOXpaHWIIMILE [PENCTaBIIsAeTCs BIOJIHE 3(h(PEeKTHBHBLIM MCPO-
MNpUsiTHEM.

[Tpu 3KOHOMMYECKHX pacueTax 3hPpeKTHBHOCTH MaJibix ['OC Bakiioc
3HayeHUe MMeeT OLleHKAa YHUDHUKALMM MPUHSATHLIX [MDPOCKT-
HBbIX pelieHUH U cTaHOapTHU3alLHH KOHCTPVKILMIT
o6opynoBaHMWA. B 3TOM OTHOLIEHWMH B HalueHd cTpaHe [10Ka HCT
COBPEMEHHOI'O Of1bITa, Ha OCHOBAHHKM KOTOPOro MOXHO ObII0 Obl [1aTh U
TOJIbKO KaYeCTBEHHYI0, HO M KOJIMYECTBEHHYIO OLIEHKY ahdeKTa yHrdi-
KalMy U CTaHOApTU3aLMH. [1J151 OPHCHTHPOBOUHOM OLCHKM [TPHMCHCHI 15
YHUDHMKALIMKY COOPYXEHWM M CTaHOapTH3aLiiM OOOpynoBaHMsT MOKHO
B351Thb 11IpMMED CTPOMTEILCTBA 11ecty Maliblx ['OC B MHaoHesi (1loapob-
HO cM. §7.2).

Ofuee ymeHblIEHHE CTOMMOCTHM aTHx ulectd ['OC B pesyiwrare
YHUGDUKALMH [TPOEKTa COCTABMIIO OKOJ10 25%.



TaxrM 06pa3om, 3HAUMTE ILHOE CHMXXEHHE 3aTpaT Ha CTPOUTEJILCTBO
Mastbix 'OC MOXHO NONyuMTs 32 CYeT NpHUMCHCHHSA YHHUDPHLIMPOBaHHbIX
[IPOGKTOB M OpraHM3aLMK I[TOTOYHOIO CTPOMTEJILCTBA OIIHOBPEMEHHO
HECKO/IbKHX (Kycra) Takux I'DC omHoit cTpoMTesIBHOMH opraHMzanmest.

I'nasa 4

. OCHOBHOE TEXHOJIOTHYECKOE OBOPYJIOBAHME
MAJIBIX I'SC

4.1. KPATKHH HCTOPUUECKHI OB30P

K ocrosHOMY TeXHOJIoryeckoMy obopynosaHmio 'OC orHocsit runapo-
TYpOHHY C opraHamy yripaBJieHUsd, TF€HEPaTOp C CUCTEMOM BO3GYKAEHUs,
MOBBILIAIOUIMA TPaHCHOPMATOp, STUENKY BBLICOKOBOJIBTHOIO BBLIKIOYATE-
751, T.e. TO ODOOpYyNOBaHHWE, KOTOpOE O6eCcreurBaeT TEXHOMOrHMYECK Uil
Ipouecc rpeo6pa3oBaHust TMOPaBIMUCCKOM 3HEPIUM B 3JIEKTPHUECKYIO U
BblOady ee roTpeburesIc.

PassuTHe Manoi rMOpOsHEPreTHMKM M cozfaHue HEOOXOOMMEBIX 1A
HCC MOpOarperaToB NPOMCXOOMIIM M0 ClledyolueMy ryTH. B Poccuu B
cepenute XVIII B. ¢ pasBuTHEM rOpHOI MeTaJUTyprum Ha Yparne u ANitae
Ha4aJjiock MaCCoBOE INMPUMEHEHHE BOISTHBIX Kostec. OHM MCTOJIb30BaAIIUCh
B KauecTBe IPHUBOLOB IJIsl KY3HEYHOIO W YyTyHOJIMTEHHOrO rpoMs-
BoacTB. B 60-e rompt XVIII B: K.JI. $posios Ha Arnitae [OCTPOMJT OepyBaLIU-
OHHYIO CHCTeMY IJTMHOM 2,2 KM ¢ BOOSIHBIMM KOJIecaMH oyameTpoMm 18 m.
B koHue XIX Bexa Hauanocs 6ypHoe MpOoM3BOACTBO MATIbix FHUOpOTYpOUH.
Bbu coznane! runpotypbuHel dposnosa, PypHeipoHa, KuHBasisi, Open-
cuca, IlenibroHa. MHTEpecHO oTmeTHTs, YTO, HECMOTpsi Ha [OOBOJIBHO
CKPOMHOE MECTO POCCHM B psiZly INMPOMBILIIEHHO pPa3BHTBIX CTpaH B
Hauastle XX B., k 1910 r. y Hac HacuutLiBasiocs 45 000 CHOpaBIHUECKHX
nBuraresier  obwert mouHocteio 500 ThIC.KBT. Tonbko OOUH 3aBOon
baslakuiMHa Ha Anrtae BbilycKar B rog no 100 TUOpoTYpOUH.

JanpHedee pa3sBUTHE TEXHOOTHMM [IPHBENO K TOMY, YTO 3KOHOMM-
yecKasi 3(pHEeKTUBHOCTL TMOJIyUeHMS] 3HEpPrMM CMeCTWIach B CTOpOHY
MCHOJIb30BAHMST 3HEPIHH TOIJIMBHBIX pPecypcoB 3eMiM. Marsiast THApO-
OHEPreTHKa pasBHBaslaCh HE3HAYHTEILHO. Bee 3aBosikl Masibix rumporyp-
OuH nepen Beskoit OrteuecTBeHHON BOMHON BBIMTyCKanu He 6oJiee
COTHI MaJILIX THAPOTYPOMH 1 rol, '

Bospoxxnenue maccoBoro crponrenscrsa maibix I'9C ¢ 1943 roTpe-
foBaJ1o opraHM3auMK KPYNHOCEPUIHOro MPOM3BONACTBA MaJlbix TYpOUH M
TMIIPOreHEPAaTOPOB. BbIIIO CO3AAHO KOHCTPYKTOPCKOE 610po npu Beecoroa-
HOM MHCTHUTYTe MMapOMalunHocTpoeHusi (BUI'M), B maybHefiiuem ripeo6-
pasoBaHHOEe B lleHTpajibHOe KOHCTPYKTOpCKoe fiopo  runpoMativH
(IIKBI'M). 3ToT KOJUIeKTUB He ToNbKo npozpcnas BeCbMa OO0/bLLYIO
paboTy no yHUhHKALIM U CTAHOAPTH3ALIMH MaJIbIX rHOpoarperaTos, HO U

- 'pOBEJ1 OPraHM3aLIMOHHYI0 paboTy 10 CO3LAHMIO K KOMITJIEKTALIMM BCErO
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Puc. 4.1. O6nacTb npuMeHeHust ruapoTypbuHet $300-I'd:

v Dy

Hy=hs =540 2

V— oTMeTKa Has ypOBHEM MOpSt, M

, roe HS — B M; hs rnpuHHMaeTcd 1o rpaduky: hg= f(H) M

TeXHOJIorMuyecKoro ofopynosaHusi mafblx [OC: rupgporeHepartopos,
riepefad OT rUApOTYpOMHBI K TMOpPOr€HEPaTopy, CHUCTEM PEryJIiponaritis,
BCIIOMOraTeJIbHOro 060pynoBaHs. OHOBPEMCHHO YUCHLIMIT M KOHCT-
pyxTopamu BUI'Ma y1 TECHO € HMMM CBS13a1HHOIO M€HEPATOPHOrO 3aB0/ 14
¥YpanisneKTpoannapar’ bk paspaboTaHbl i BHCOpEHb! PsiO HOBLIX if
OPHIMHAJIbHbIX KOHCTPYKLIHIH MaJILIX FMAPOATrperaToB. bOJIbUION JiHiutibil
BKJIaZ B CO30aHHE MaJlblX THAPOAIPEraToOB BHEC/IM M3BECTHBIE COBCTCKHE
yueHble 1 KoHcTpyKTopbl: B.C. KesitkoBckui, M.B. Kotenes, H.M. lllanon,
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Puc. 4.2. O6nacts MprMeHeHHsT ruapoTyp6uHb $13-I'M:
v Dy
Hg= hg - 500 7 rme H; — B M; hy — npuHmMaeTtcs no rpaduky: hy=f(H),
M; V — 0TMETKa F’MAPOTYPOHHBI HAL ypOBHEM MOpst, M

M.M. Opaxena_u{srunu, M.H. Keutko, I'®. Crpoes, H.A. Komuccapos,
B.@. socrum, BH. Hediman, IH. Kpusuenko, B.A. Baxpamees u ap.

BbiflyCK CTaHZAapTHBIX MajlblX MMOPOArperaToB Obl/i OpraHM3oBaH Ha
HeckobkHux 3apondax CCCP: YpalibckoMm 3asone rugpoMauirH (r. Chbl-

cepTh), EpeBaHcKOM HaCOCHOM, MOCKOBCKOM HAaCOCHOM M. MM, Kanwp-
92

Sk

Puc. 4.3. Tngpoarperar Mukpol'3C KoOHCTPYK-

umu H.B. Korenesa: o6
1 — orcacmBaloowasi Tpyba; 2 — Kamepa |

Typ6uHB; 3 — pabouee Koneco; 4 — LUMIMHA- 3 ~s0 C:j

PHUYECKHH 3aTBOpP; 5 — HanpasaA©oILMit anmna- ?

paT; 6 — MydTa ManaTHHKA; 7 — LIeHTpobex- 8§ CD

HBIfl MasiTHHK; 8 — reHeparop; 9 — Koxyx; | T

10 — wrypBan pyuHoro yripasnexus; 1l —

LUMIMHOPMYECKHH LITYpBA NS HM3MEeHEHUs

uncna o6oporos; 12 — cnuBHasA Tpyb6a

210

2200

g

HMHa, ProkckoM Typ6uHHOM, [llenkosc-
KoM 3aBone M mp. I'eHepaTops! oiist Ma-
Jblx I'DC U3roToBJISUIIMCE HA 3aBone
?Ypamanekrtpoarnnapar”’ (r. Csepn-
noBck), JIblcbBEHCKOM ~ TypforeHepa-
TOPHOM, DJIEKTPOMEXAHHUECKOM 3aBO0-
ne mM. M.U. KanuxuHa (r. bapaHua).
ObLee 4MC/I0 BBIITYCKAEMBIX MallbIx
rugpoarperatoB gocturiio 1000-1500 B
roo.

JIBa ripyiMepa HOMOTpPaMM [UJIs1 BbI-
Scopa manslx rnpoTypSit! U3 neHer-
BoBaBlieit B 50 ronel HOMEHKJIATY-
pbl OaHbl Ha puc. 4.1 ¥ 4.2. HomeHkia-
Typa MaJlblx FHOPOTYpOMH MOOINOJIHS-
Jacb  HOMEHKJ1IaTypoW  COOTBETCT-
BYIOUIKX 'MOPOr€HEPATOPOB, a TaKXe, B HEOOXOAMMbIX C/Iyuasix, KJIHo-
PEMEHHON (M/TM peMeHHOI) Nepenaueit K ruzporerepatopy. B oiiesisix
YACWEBJIEHMs 060pYAOBAHHMS 1 YIIPOLUCHHMST €r0 00CITYKUBAL st Ot
pa3pafoTaHbl HOBbIE CXEMEI YIIpaBIICHHSI FMOpOTYPOMHOMH, HaIpinep ¢
[MpMMEHEHHEM HWIMHOPHUMYECKOr'o LUMTa BMECTO HaripapJIsitolero arira-
paTa 1 peryJisitopa rnpsiMoro 2eHcTsusi ¢ MPUMBOLOM OT BaJla IMIpOTYPOI-
Hbl (puc. 4.3).

Ilo Mepe pasBuTusi sHeprocucrem ¢ 50-x romop Hauasjics MpoLICee
KoHcepBaly MaJtbix [OC. OaHaro B 70-x ronax MHTEPCC K HIM BO3POIL-
naetesi rioscemectHo. C 1983 r. 8 CCCP BHOBBL Haua lMCh IIIAHOME PHBIC
pabOThI 10 U3YUEHHIO U MPAKTHUUECKOMY MCITO/Ib30BaHHI0 Marikix 1'OC, a

Y3
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4.2. THIIPOCHIOBOE OBOPYIOBAHHE MAJINX I'3C

Onpenenenne runpocunosoe ofopynmoBaHue” 06bEOMHSIET TO 06O-
PynosaHue, KOTOpOe CIYXMWT IUISl I1peobpa3oBaHMsi CHIIpaBIIMUECKOH
3HEPrur B 3JIEKTPHYECKYIO (C 3aJaHHbIMU napametpamu). Hexoost vz
9TOro0 K I'MAOpOCWIOBOMY 060pynosaHuio marnoii I'C oraocsT CHOpOTY -
6HMHY C peryJyIsitTopoOM 4acTOTbI BpaWEHHUs!, F’MOPOr€HEPATOp C CUCTEMO
BO30YXXIEHHST, YCKOPSIIOLLLYI0 fiepelavy Mexny rupapoTypOHHOI U reHepa-
TOpOM, MMpe ATy pOMHHDBIN 33 TBOP.

4.2.1. Tunpotypbuiin

'mpporypbuna, npeobpasyroriasi MOpaB/IMYECKYIO 3HEPIHI0 B MEXaHU-
HECKYIO SHEPrHiO BPAaLAOLIErocsi Basla, XapaKTepHU3yeTcsi CrIeyIoLM MU
OCHOBHbIMM 3HEPreTHYECKHMM pPAaCUeTHBbIMM [apaMeTpaMi: Haropom
(maBnieHmeM) Boabl Meped BXOIOM B TypOuHY, 4YacCTOTO BpalleHUst,
COOTBETCTBYIOLLEH onThmasibHoMy KITI, ¥ pacxonomM BOmbl, COOTBETCT-
BYIOLLMM [EPBLIM [IBYM T1apaMeTpan. MoIHOCTb rUapoTypOuHbI Bhipaxa-
€TCs1 YEPEe3 HAIlop M pacxom, T.e.

N, =9,81QHY,, ‘ \ @.1)

rae Ny — MOUIHOCTb Ha Bajly TMIpOTYpOHHbI, KBT; Q - pacxon Bonml, M3/c;
H — nanop HeTro, M; N, — KI1/] FHUAPOTYPOHHBI TPH COOTBETCTBYIOLLIX
H,Q v yacrore BpaileHusi.

Yacrota BpalieHUst n, 06/MuH, COOTBETCTBYIOLLIAS1 OINTHMAJILHBIM
YC/I0BUSIM pabOThl THOPOTYPOHHEL, 3aBUCHT OT F€OMETPHM ee FIPOTOYHOMH
wacTH (BLICTPOXOOHOCTH MHAPOTYpSHMIILI) M OfipeqesisieTcsi 1o KO3hdu-
LUMEHTY ObICTPOXOOHOCTH Ng, KOTOPLIH I10 CBOEMY (DHU3UYECKOMY CMBICITY
MNpEeCTaBJIsIeT YaCTOTY BPAILEHUS FeOMETPHUUYECKH MOO06GHOM rUuOpoTyp-
OnHbl MOLHOCTBIO N = 1 kBT ripu Hanope H = 1 M, paboTaloierii ¢ ornTH-

marnbHbiM KT, 06/MuH:

ng=nNOH— 125, 4.2)

KosthhuLmeHT 6ricTpoxomHocTH He siBrIstieTcst FMOCTOSIHHBIM, a 3aBUCUT
OT THIa TMOpOTYPOMHEI M C IPOrPeccoM B TEXHOJIOTHH MalUIHHOCTPOEHUSsT
Oyner IOCTENEHHO yBEIMUMBATLCS. OrpaHUUYEHHEM K rnpume-
HEHMIO T 6
ilvisi: 06pa30BaHne ITy3bIPbKOB 11apa B 30HE BBICOKMX CKOpOCTEH BOAOEI B
MPOTOYHOM YaCTH IV APOTYPOMHBI C MOC/IEAYIOLIMM HMX 3aXJIONbIBAHMEM U
COMNYTCTBYIOLLMM  pa3pylleHHeM MeTajula ruapoTypbuHbl. [Tostomy c

94

TUOPCTYpOHIT BLICOKO!H ObiCTPOXOOHOCIU SABJIHACTCH MX KABMUTA-

]
i

ousuiitoniiinki i
s, 4"""""““'«”@%5

pOCTOM "HaMopa OliTHMMalibHbIH KOI(MMOUIIMEHT ObICTPOXOOHOCTH YME! ib-
maercsi. [UIsl OpUeHTHPOBOUHbIX PACYETOB MPU OTCYTCTBHM 3aBOICKIIX
XapaKTePHUCTHK  TMOPOTYPOMHBI  MOXHO [OJIb30BATLCS  CIICAYION (CI
CPEOHECTaTUCTHYECKOM 3aBHCHMOCTBIO KO3hHLIMEHTa BbICTPOXOIH HOCTH
OT Hariopa:

ng = (3200-4100) H~%3 (a1 TUT Typ6um); (4.3)
ng = (2350-3500) H~%3 (qnsi PO Typ6u). (4.4)
B CCCP npu BbiGOpe runipoTypSuH st KOHKPETHbIX YCIOBI| 11X

YCTaHOBKH, KaK MpaBHIIo, KOIPPHLIMEHTOM GbICTPOXO[HOCTI HE TOJIbL3Y-
1oresi. Korna MpoeKTUpOBLIMK pacrosiaraet KOHKPETHbIMH, a He CpeJi-
HeCTaTHCTHUYECKMMM XapaKTepHrCTHKaMH I‘H,[lpOTypf)MH OTCYCCTBCH X
3aBOLOB, ropasno ynoGHee [10JIb30BaTbCsl [1apamMeTpamit THOPOTYP-
OMH, TpUBEOEHHbLIMH K YCJIOBHOMY _ IHaMETpy pabodero  KoJiecd
D) = IMunanopyH = I m:

n; = D;H™%; (4.5)
Q1 = QD2H0S, (4.0)

B koopmmHartax 3THX OBYX NPHMBELNEHHbBIX IAPAMETPOB CTPOSITCS]
YHMBepcaJlbHble XapaKTEPHCTHMKH I'MAOpOTYpOUH, [OJTyuaeMble Ha OCHOBU
OOCTATOYHO TOUHbIX J1a60paTOPHBIX — MCMBITAHMI Ha THIIPOBJUAUCCI X
MOIeNsiX, ¢ OMamMeTpoM pabouero koseca okosio 500 mm. B kauccrse
NpUMEpOB Ha pUcC. 4.4—4.8 rpuBeeHb!l YHHUBEPCAIbHBIE XAPAKTCPiICTI 1K}
IIJ1 m PO ruppotyp6un: I17115/1019-46 npenHasHauena Uit patoTid i
Ouana3oHe Haropos 2-15 M, 171 30/800—46 — nist pa6ote: nipit 1 = 10 +
<+ 30 M, T17160/642-46 — st paborel fipn H < 70 M, PO45/820—46 — 11191
H < 45Mun PO170/803—43 — nnist H < 170 m.

Ha puc. 4.9-4.11 u B Tabn. 4.1-4.3 maHbl ycTaHOBOUHBIC PA3NICPIL
CEePHIHBIX MaJIbIX TMApPOTYp6HH (110 HOMeHKJ1aType 1950 r.).

OnpenesnieHne OCHOBHBIX MapaMETPOB FUAPOTYPOHMHLI HA OCHOBC it iy

- YHHUBEPCAJIbHBIX XaPaKTEPUCTHUK MPOM3BOAMTCS CIIEAYIOILIMM O0PA3OAT:
A1 3a0aHHOIO [MarasoHa Haropop BbIGHpacTcst THIT paGoucio
KoJleca ([Uisi MepeKpbIBACMBIX [MAId301{0B MOXKHO CPABHIITh 1B 111 i1,

YCTaHaBJIMBAIOTCS paCUeTHEIA Harop Hy ¥, pacxom, M 0 HMM Or1pesic;ivic -
Cs1 pacyeTHbII nMamMeTp pabouero Koneca:
05~—05ry -0,25

TS, T
< i p

@
=
=

N o_
L/, =
1

*PacueTHEI H21I0D — 3T0 MMHMMaNbHLIA HINOD B 3afaHHOM AH2I1A30HEe, 1)1
KoTOpoM byneT ofecrieueHa ycTaHOBJIEHHAS MOLIHOCTD.
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e g Puc. 4.9. CxeMbl YCTaHOBKH “
- S rumpoTypbux cepun  $300-[P
2
& 6
[~ ﬁ:
. g i
;s é Tabauya 4.1. OcHOBHHE YCTAHOBOYHHE Pa2zMePH IHApOTYp6HH
- £ cepun ©300-I'®D,
[
o
-~ §‘ Mapka Typbu- A b B r A.g Ay, g
L > Hbl
g
> I = re-35 3500 1600 650 220 600 755 705
<o S g T-42 3700 1700 760 220 800 575 520
7,,; & I'd-50 4000 2000 860 220 1000 1175 1120
b g r'®-59 4800 2500 1000 260 1000 1175 1120
s, r'e-71 5400 3000 1120 260 1200 1390 1320
g { -84 6000 3300 1250 260 1600 1790 1730
/§ % i
oo . 5 Mapka typ6u- 'Hl ,H2 K X )Kl " Macca, Kr
< 3 5 ‘ HBI
S a )
/ 8 r'e-35 1155 785 225 570 800 1350
= ro-42 1320 890 215 645 900 1600
>j I'®-50 1560 1000 255 740 1000 2250
< Tro-59 1775 1140 225 880 1150 3200
: Td-71 2090 1310 250 10600 1300 4300
! S cf r®-84 2400 1480 350 1140 1450 5800
~

lIpumeuanue. Obmwas macca yxasaHa 6e3 orcaceiBawomieid TpyGnl, LK,
KOHLIEBOro NOMUIMITHMKE U MY ThI.

0b/Mun
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\" Y \ Puc. 4.10. CxeMbl ycTaHOBKM
ruapotypbun  cepuin ©82-T'M,
E $13-I'M, $15-TM

3aBHCHMMOCTb MaKCHMAJILHOI'O [MPUBENCHHOIO Pacxoda OT PacyeTHOro
Haropa JaHa Ha puc. 4.12. Ecry 3apaHa tpefyemast MOUHOCTb TYpOHHDI,
TO OHMaMeTp paboyero Koseca onpenessieTcsi o popmMyrie

0,5 ~0,5,,-1,5 -0,5
Dl =N'r Qi Hp My ’

4.8)
rne Ny — KIIJI Typ6uHbl, KOTOPRIA MOXHO OMpenernurs No YHUBEPCATh-
HOM XapaKTePUCTHKE C MOMNpaBKOM Ha macluTtabHbId 3gh¢heEKT 3a cuer
yBeJIMUEeHUs1 OMameTpa pabouero Kosieca IMApOTYypOMHEL ISt MaJjibIx
ruapotypbuH ¢ miameTtpamu paboumx konec 0,5-2,5 M 3Ty rnoripaBky
MOXHO MNpuHMMATL paBHOK 0-0,2%. CregyeT yuecTs, UTO [pHU 3TOM
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Puc. 4.11. Cxemm! ycTaHOBKH » f
ruapoTypbuH cepuit [IpK70-BO, Mun. Y56
MpK245-BO ¢ - — ]
S N S =
B J
T >
Ve N [ 4 1 S S s
Uy
H H, i
IR 4 s
e
Muun. Y46 l ﬂ\ e
= ] v
— 7, -
77%: — 1
//
. iz, /.
Ve / /
A =8 o
g A
rt ’
7 s
4 U |
Cryexrgu
7 L
. o ™
/ e
H,N \ Ex
240 \ 2
220 T /mﬂ 17,8
200 Y 7 1,6
180 \\ ' 1,4
160 N {5 4 .
140 /\0, Pl
120 %\ 7/ 0,8
100 ; N A 0,6
Puc. 4.12. 3aBHCHMMOCTH pPACYETHOrO o0 a,—NI N L ’
MpHMBENEHHOTO PACXOZA OT MAKCHMaJlb- D >cay 0,
HOT0 Hariopa (‘)i = f (H) v KputHueckn- 60 .{w:“’_.__- X a2
ro kKoachduLMEeHTa KaBUTAUMH orT 40 = N 0
TPUBENEHHOr0  pAacyeTHoro pacxonda 20 -
0y = f (Qp mnst PO 1 ILJT rumpoTyp6un ~+

0 020406081 121616182 220,m1/C
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Tabauya 4.2. OcHOBHHE yCTAHOBOYHEE Pa3MEpPH Typ6HH cepum O82-T'M, ®13-I'M,

Mapka typbu- A b B r P X 3 H K
HB

D82-IM-42 700 850 1100 520 2100 950 1820 700 900
$82-I'M-50 800 1000 1550 570 2500 1100 2100 800 950
$82-I'M-59 950 1200 1100 630 2750 1300 2350 1000 1250
$82-I'M-71 1100 1400 1600 700 2900 1500 2750 1100 1300
$82-I'M-84 1300 1600 1800 800 3500 1700 3100 1280 1300
©$13-T'M-35 §50 700 1050 450 1950 950 1570 550 800
®13-IT'M-42 600 750 950 500 1800 1100 1900 600 800
¢13/15-I'M-50 700 850 1250 550 1800 1250 2210 700 900
®13/15-I'M-59 820 1006 - 1100 630 2100 1350 2450 800 900
P13/15-I'M-71 950 1200 1580 700 2500 1500 2750 900 1100
©13/15-TM-84 1100 1400 1780 750 2750 1700 3100 1050 1250

IIpumevanue. Obwas Macca yKasaHa 6e3 orcachiBaomEe Tpy6hl, 3aOBHXKHY U

Tabnuya 4.3. OcHOBHNIE yCTAHOBOUHME pa3MepH TypOuH cepxm
IIpK70-BO, ITpK245-BO, »om

Mapka Typ6uHn A b B r E X 3 Hoin K Mac-
ca, Kr

[IpK-70-BO-60 2300 2300 780 900 800 1080 450 600 1200 850

ITpK-70-BO-80 3200 3200 1400 980 1000 1320 615 890 1600 1600
[1pK70-BO-100* 3500 3500 1500 1100 1300 1650 700 1000 1750 2800
[IpK70-BO-120 4000 4000 1390 1390 1600 2000 750 1206 2000 3600
[1pK245-BO-71' 2800 2800 1000 900 900 1250 600 700 1400 2000
ITpK245-BO-84! 3000 3000 1250 1100 1000 1450 650 800 1500 2800
ITpK245-BO-100* 3400 3400 1400 1200 1300 1650 700 1000 1700 3700
Ipy245-BO-120! 3600 3600 1500 800 1500 2000 750 1200 1800 5000

lipumeuanne, Obuwas macca ykasana 6e3 Bana TYPGMHBI, pEeryJIMpoBOYHOro
Basa, IIKHBA K OTCaCHBAaLIEeH TPYOH.

MOWHOCTE TYPOMHBI [OJDKHA TPUHMMATLCS 6OMbIIEH, uem MOLLIHOCTD
FEHEePaTopa € yuyeTOM [10TEPh B Fe€HepaTope:

; !
N, =N.n™, (4.9)

roe N, = 0,96+0,97 - KI111 reHeparopa.

HonyquHoe 3Ha4yeHHe nmameTpa pabouero kosneca OprI‘J'IHeTCH o
BonbLero CTaHOapTHOO 110 HOMEHKJIaType MajibIx I‘Mnno'rvnnuu Yacro-
Ta Bpalll€HHs1 THOPOTYPOHHBI OrpefeisieTcs 13 cpopmynbl

n = nDH%5 (4.10)
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®15TM,

K3 M n E P T a o 04 Ipubnuai-
TeJIbHas
macca, T

850 1700 450 650 850 1600 500 1200 1800 5

1050 1900 500 700 1000 2000 600 2000 2000 7

1200 2400 600 900 1200 2200 700 - 2600 9,5

1250 2800 730 1100 1400 2300 900 - 3000 13 i

1280 3030 800 1220 1600 2500 1000 - 3900 17,5

50 1300 350 500 700 1500 350 1650 - 2

650 1400 400 650 850 1500 400 1700 - 4

850 1600 450 700 900 1500 450 1800 1800 5

850 1820 450 900 1200 1600 500 2000 2000 7

1050 1900 500 1100 1400 1800 600 - 2600 10

1200 2400 600 1200 160C 2000 700 - 3000 14

MaXOBHKa.

rpu 3ToM Harop H npuliMMaeTest paBHbIM CpeHEMY [0 MPONOJDKHTEIIb-
Hocty. OripenenierHasi 1o 3toi hopMyJie yacTora BPaLICHHS TIPHBOIIHT-
csl K bxaiue CMHXpOHHOM N, COOTBETCTBYIOLLEH psiy 4acCTOT Bpalilc-
HUSI CTaHOAPTHBIX THAPOreHepaTopoB (cMm. . 4.2.2).

OouH U3 rapamMeTpoB I'MapOoTypCHHBLI  — BBICOTA  OTCACLIBAIINY
H - onpenesnsieT pacrioyio)xeHHe FOpU30HTaIbHOH MJI0CKOCTH, MPOXOSist:
meld yepes BbIXOMHbIE KPOMKH Jloracred pabouero Kojieca OTHOCHTETHHO
YPOBHSI H¥DKHETo 6beda, COOTBETCTBYIOUIETO PACXOY OLHOM mupo??{p'ﬁn
Hbl. Ec/ivt Jtonactyt ruipoTypOrHBL pacriofoKEHb! BbIIE YPOBHS }mmmym
6beda, BBICOTA OTCACHIBAHMST HA3bIBAETCsl IIOJIOXKMTC/IBHOH, a cCiin
HUXe — OTpHLIATE JIbHOM. o

Jrst onpenesieHysi BBICOTB! OTCAChIBaHMs, 00eCreunBaKLCH Ha e
Hy10 pPabOTY rHAPOTYPOUHBI 10 YCJIOBUSIM KABUTALIMH BO BCEM [IMal ia30HC
pz;60:mx Mbunaocwﬁ 1 HarnopoB, UCTIOJIb3YIOTCsI KABUTALIMOHHbIC xapa‘;\*-
TEPUCTHKH TMAPOTYPOMHEL, [10JTy4aeMbI€ B IPOLIECCE MOAEIbHBIX HCIIbITA-
Huit. TIpy 3THX MCMLITaHUSIX ornpefensieTcst 6e3pasmMepHbIr Kosdhiiiii-
€HT KaBUTaLWH:

rae H, — BbicoTa oTcacbiBanusi, M; Hg — fapomMeTpyuecKkoe aasnexme b
MeCTe YCTaHOBKH, M; H |, — pacueTHbIi Harop rUApOTYpOHHLI, M.

Ecnu IpyHsSITb, 4TO GapOMETpPUUECKOE MOaBJ/IEHHE HA YPOBHC MOps
paBHO 10,3 M, YUCTOM [IONpaBKy Ha abCcoIIOTHYI0 omeTKy MECTHOCTH

nm‘nnrmwm—ndﬂ T'3C BBICOTA OTCACHIBAHWA T VlLlUUlVL)Ul/leL Uvubl Ornpcerie-
JIATBLCA 110 HopMmyTie

= 103 - —— - kol (4.12)
s 900 P
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HMMaeTcs paBHbIM  1,2-1,5. Koadbdurmenr E
KaBHTallMy B PaCyeTHOH TOUKE pa6oThl TUOpOTYpOHHBI MOXHO Orpepe- 1
JINTE IO YHHBEPCa/IbHbIM XapaKTepPUCTHKAaM (CM. puc. 4.4-4.8) ynu no

0606LIEHHOH XapaKTEPUCTHKE Ha puc. 4.12.
HcriorymsoBatme CepuitHBIX HACOCOB B KayecTse MopoTypbuH s

P T
3aliaca K 1ip

So 9 o 9 S 3 = 2 DR e =
masteix ['IC. TIpu Bospociuem uHTEpece K CTPOMUTEJILCTBY Masibix I'IC He ST T 7 f‘\f // IJ‘;L
BCErNa MOXHO OBbICTPO yHOBJIETBOPSITH NOTPeGHOCTH B T'MOPOCHIIOBOM s 7 S‘ Y74 5‘/ Loy —
060OpyI0BaHMH [UIs1 BCENO QMANA30HA paCriONAraeMbix HAropOB M pacxo- ? &7 J.j P, AN :/ k o/ /
nos. B 3Tom Moxer nomoun mcrionbaosanme B Kauecrse rUOPOTYp6HH =] AP 7S/ ALY
CEPHHHBIX OCeBbIX M LEHTPOGEXKHBIX HACOCOB, IIPOMbILILIEHHbIE BBIUTYCK , S
Koropbix B 1000 pa3 rpesbituaeT BuITyCK ruppotypbuH. Hacock! Bbirycka-

IOTCs1 B SHAYMTCIIbHO 6OJIbLIEM [MAla3oHe HAllopoB M pacxoos. Ipu
9TOM B KAUECTBE FeHEPaTOPOB MOXHO HCIIOJB30BATH TE KE ACMHXPOHHbIE

ABUTATECJIN, KOTOPLIMH KOMITIIEKTYIOTCS! HACOCHL

LIeHTpO6eXHbIE TOPH3OHTATILHDIC HaCOChl, BbIITyCKaEMBIE OTEUECTBEH-
HOH MPOMBILLIEHHOCTIO, [PeLCTaB/ieHbl Ha OByX HOmorpammax (puc.
4.13, 4.14). BeprukaspHble LIEHTPOGEKHbIE HACOCHI BBITYCKAIOTCSi Ha
Haropb!l 0o 90 M 1 pacxomsl mo 20 m3/c.

ITpu pabore B o6paTHOM pexume (Typ6MHHOM) Hacoc 6yneT HMMmeTb
XapaKTEPHCTUKH, OT/IMYAIOLIMECS OT yKa3aHHbIX B KaTtasiore. TouHast
XapaKTepHCTHKa HACoCa B TYPOMHHOM DEXHUME MOXKET 6biThb [osTyueHa
TOJIBKO Ha OCHOBE [OCTATOYHO [OPOrMX MOMEJIHBIX MJIM HATYPHBIX
MCMBbITaHHH. 17151 NpeIBapUTESIbHBIX PACUETOB MOYKHO OPUHUMATL OJ151 :
ONTHMAJILHOIO peXMMa paboThl HEKOTOpBIE CpeHME TePeXOmHbIC K03d- j
PHULIMEHTB! B 3aBUCHMOCTH OT KoaddHLIMEHTa 6oicTpoxomHocTH. [Tpy ’
3TOM KO3 PHILIMEHT GLICTPOXOMHOCTH [7151 HACOCHOTO peXXriMa orpenessi-
eTcsi 1o chopMmyJie

0,5 1,~0,75 ‘
Ng, =nQ.,~ H 7, 4.13)
2. s 1
fAe n —uacrora ppaueiing, o6/ MuH; Oy, — rosayua Hacoca, m3/c; H — rnoJ-

HbIA Hariop, M.

[lepexomHbie KoahbHuMeHTH aist f1epecyeTa HACOCHbIX XopaKTepHc-
THK B TypOMHHbIE AJ151 pacxoma Q; = Q,, ko, onsi nanopa H, = H, k,, v st
KITan, = MKy OpUMHMMAIOT 110 Ta611. 4.4.

3HaUyeHUs] Toyek XapaKTepUCTMKH Hacoca B KOOpOMHATaX
Q - H (puc. 4.15) nnsa pacueTHOIt yacTOTH BPalEHHS HacoCa YMHOXa- J
0T Ha 3TH KO3pbHUMeHTr!. [1pu oTnuaoueiicst uactore BpalleHusl, -

49T0 OyOeT HMMeTb MECTO IIpH  Mc-

Q.
Ta6auua 4.4. Tlepexomsie [I0JIb30BaHMH  aCHMHXDOHHLIX  IBMra- p
KosbdyImerTH ; TEJIEH B KauecTBe I'€HEepaTopoB, 4 1 —
S CNlenyeT [OONOJIHMTESBHO [epecuu- Ix R R & § % = ~ =

ngw kQ Ky kn TaTb XapaKTEPUCTHKH Hacoca Ha !

4acToTy  BpalleHHs] rUOpOTYpOu-
24 1,42 L2a 0,926 Hbl. Tak Kak HOpMasibHOe CKOJIb-
14 2,20 2,02 0,940 :

KeHHE  aCHMHXDOHHBIX [OBHrareseil
106

a,m5/y

60 70 @/t

50
200

i

150

40

100

90

0 50

20 J0 40

15

P 4.13. CeonHbift rpaduK [10Qay M HATIOPOB OAHOCTYTIEHUATHIX LEHTPO6EXHbIX KOHCOIBHBIX HACOoB THMNA K M MOHOENOK-HA-
MC. 4.15. U b
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= ; Puc. 4.15. XapakrepucTUxH neHrtpobex- MM ] %
o) '7 HOro Hacoca P 5 60
; ; 40 ~ >150
8 S 8§ 8 8 3 s S f  wn 8 ) /\H~40
< 4 NG 50 AN 30
2 /// ‘.\‘) )% :‘_ ; g . ] 20
g ~ Ss 1] 0 20 10
1% / Z / S8 % cocTassieT 3%, To Ipu [epeBoLe / .
5% v = = N Opuratessi B [EHEPATOPHBIA 19
o P P 18 ¢ PEXHM HEO6XOMMO IS Bbloaun 0 N N, kBT
B “ . g 5 MOIIHOCTH B CeTh TIOOHSITH ero — ] {40
Wi /] 1/36\' y S & g 0 1./ 30
““\% g/, / o/ ) 128 PACUETHYI0 UACTOTY  BpallieHh T — I
s . s“ sls S rpUMepHO Ha 6%. 420
"é g 18 B IMepecuer XapaKTepPUCTHK L J70
Is 8 HACOCA Ha APYTYIO YACTOTY BpALLE- 20 40 60 &0 100
¥ o8 HUsl CJIeOyeT IpOM3BOOMTL [0 & /e
o T dopmyam:
S S U151 Haropa
g H, =n}n=2H; (4.14)
§ g
] T IUIs1 pacxona .
s o Q, =nn"Q; . (4.15)
b g IUTST MOLLTHOCTH :
g E Ny = n3n™N. (4.16)
T E IlpyMeHeHMe acHHXPOHHEBIX 'eHEePAaTOPOB COBMECTHO ¢ Ipeobpasosa-
18 § TeJISIMM  YACTOTbl [103BOJISIET BbIOUpATb OMTHMMAJILHBI TYPOUHHbBIM
" PEKMM HAcoca 3a CUeT M3MEHEHUST YACTOThI BpALLICHUS.
3 @ PerynypoBaHWe YCTaHOBKM C LEHTPOOEKHBIMU HACOCAMM BMECTO
N §, ruapoTypOHH (eC/ OHO TpebyeTest) NPeICTaBIsIeT MOCTATOUHO CIIOKHYIO
y r = ; 3azady, TaKk KakK HacOCbi HE HWMEKT PEryJIMpYyEMOIO HallpaBJIsOLEro
/ S / %L/ / ./ / /{ / § z arnapata. 15t oueHb MaJsibIx FMApoarperaToB MoHoCTLI0 0 50 kBT 310
- Ry ] LAY - @;/ { R, 1s = peryjmpoBaHue B CJTyyae paboTbl Ha M30JIMPOBAHHYIO HArpy3Ky BbICOKO-
— DTS 7AR \v' ] . N é HaIopHbIX yCTaHOBOK MOXHO OCYIIECTBJISITE CTAHOAPTHBLIMU peryJIsitopa-
% // }1 574\‘.,/_~§/\ (4 Y s ¢ MM fasJieHust (OJ151 OUaMeTPOB HarlopHbIx Tpy6orposonos Ao 400 nm)
& LVAE ' 1 . | ) WM CTaHOAPTHbIMM KJIMHOBBIMM CTaJIbHbIMH 3a[BHXKKAMH C 3JIEKTpO-
id 5’/ /.,?é (]| 2 >w( 7 S NpUBOAOM, YCTaHAB/IMBAEMbIMH Ha OTBOOE BOAbl OT TMAPOTYPOMHLI
< . Z4CS vV - yad 8l B J (Hacoca). st HacocoB OOJIBLIOH MOLIHOCTH TakoOe peryjiMpoBaHHe
,/ e‘?,, &7 DAl // — g™ 5 HE3KOHOMHYHO M3-32 OOJIbIIMX I0TePb SHEPrHH Ha [pOCCesIMpOBAHMC
] 7/ /‘ JT &7 . = Hanopa.vB 3THX CJIyyasix )XeJiaTesIbHasi yCTaHOBKa peryJsisitopa Harpy3K,
ol warEve; ¥ ——{?/b,‘ 312 5 g KOTOpkIi ofecrieurBaeT paboTy rHapoTypOriHbl B ONITHMYyME XapaKTepc-
A I TSIy T — 29 THKH, a3 U30bITOYHAs] MOLHOCTL TIPH CHIDKEIIMM HArPy3KH TacHTCs
1 11 Ly | 1 3 TS / fal11acTHOM Harpy3KOH, HarlpyMep BONOHATPEBATEISIMM,
= S © . S 2w =5 VIMeIoTCst NPHUMEDB! MCIOJb30BAHMSA M APYTHX TUIIOB HACOCOB B KAue-
<5 cTBE rMApOTYpOUH /151 Masibix 'DC: oceBbIX HU3KOHAINOPHBIX U apTe3Hat-
Dé: § CKMX TMOrpyXHbIx (IOCTIEAHMX B LEfsIX MMOpoakKKymyJsinposaHusi). KITJ1
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YCTAaHOBOK ¢ TaKMMM OCDPaTMMBIMKM TMIOPOArperaTamMyi 3HAYUMTENBHO
HIKE, YEM C OOBIYHBIMK LIEHTPOGEKHBIMH Hacocamu (Z1s1 MOrpy KHbIX He
Bbuue 30%), a Taxxe Tpebyercst o6s13aTe/IbHAS IMpOBEPKA KOHCTPYKLIMM
rrapoarperata Ha o6paTHOe BPALIEHHE U PA3rOHHYIO YACTOTY BPALLICHUSI.
CroumocTe Hacoca MO cpaBHEHHIO ¢ FHOpOTYpOMHOR 6yneT Hibke
npumepHo Ha 10-20%, ogHako orcyTcrsue perynsitopa u rpuUMeHeHHe
4CHHXPOHHOIO MEHepaTopa BMECTO CMHXPOHHOIO MOI'YT CHHXKATb obLuyio
CTOMMOCTE 060py0BaHMST Marioit [OC rnpu ycTaHOBKE HACOCOB BMECTO
ryapoTypOuH rpumMepHo Ha 50%. IIpy 3KOHOMUYECKOM CpaBHEHUY C
YCTaHOBKOH OObIUHBIX MMOPOTYPOUH HApSTY CO CHWXXEHHMEM CTOMMOCTH
ggoggg/zosanm cienyeT yumteBaTh cHvbxkeHue KIIJI ruppoarperata na
- 0,

4.22. TvpporeHepaTopul

'upporeHepatop cityxur st rpeo6pa3’oBaHMsT MEXaHMUeCKOil 3Hep-
'y BpallleHHsi BaJla rMpoarperara B 3/IEKTPUYECKYIO 3HEPTHIO Tpebye-
MBbIX IapaMeTPOB 10 YACTOTE TOKA U HATIPSKEHHIO.

Kak ripasmrio, Ha manbix I'DC npumenstiorest CUHXPOHHbIE SIBHOIOJIIOC-
HBIE PMIPOreHEpaTOpbl C BEPTHKAIIbHBIM, MNOPU30OHTAIILHBIM, 4 MHOTIA U C
HakKJIOHHbIM pacrojloxeHueM Basa. B nocnenHee Bpemsi nonywmnm
PacripoCTpaHeHNE YCTaHOBKH € aCHMHXPOHHBIMM [MIPOr€HEepaTopamH,
BKJTIIOUAIOIME CreUMalIbHbIE [TPeobpa3oBaTes/Id YaCTOThI U 6aTapeu KOH-
AEHCATOPOB U1 obecrneuyeHust paboTel rMapoarperata Ha H30JIMpOBaH-
HYIO Harpy3Ky.

OCHOBHBIMM MapaMeTpaMM I'MIPOreHepaTopa sIBIISHOTCS 3JIEKTpHUUeC-
Kasi MOLIHOCTb, YACTOTa BPAIUEHHUs] U HaNpsDKEHWE Ha ero BLIBOOAX.

[MonHas snekTpuyeckasi MOLHOCTE rugporeHeparopa, KB-A

S =1,73UI, @17

rae U- JIMHEHHOe HaNpshKeHUE Ha BbIBOLAX, KB; I - da3Hbil Tok craTo-
pa, A.
AKTHBHAs1 MOLUIHOCTb [HMporeHepaTopa, KBr,

N, = Scosg, (4.18)

FZi€ COSY ~ KOIPPHLIMEHT MOLUHOCTH TMOPOreHEpPaToOpa, MPUHHMAEMBIT
U151 MaJIbIX THOPOr€HEPATOPOB paBHbIM 0,8.

O BBIGOpE MOLLHOCTH r'MpOreHepaTopa N cm. 4.2.1. Yacrory Bpawe-
HIs1 THTIPOreHEpaTOpa BLIOMPAIOT M3 UKCIla CUMHXPOHHBIX UACTOT Bpalile-
HUSs1, 06/MHH, KOTOpbIe [UIs1 yacToTsl Toka 50 Iy OMnpenesIsiior rno ¢hopmy-
ne

n. = 3000/2p, . (4.19)
L'1e p —4rCI10 Nap rosiocoB TMOpPOreHepaTopa.
OTa YacCToTa BpalUeHMs! IOJIXKHA ObITh BO3MOXHO GJIM3KOH K ONTHMA-

JIbHOH 4acCToTe BpallleHHsi TMApOTYp6HHbL f/ist obecrieyeHmst HaOeXHOMH
H SKOHOMITYHON paboThi rMOpoarperarta.
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JIns paborel Masor I'OC Ha ceTh MECTHOrO pafioHa HaripsiKeHHe
ruaporeHeparopa BhibupaeTcst pasHeiM 10,5 mny 6,3 kKB, ¥ Tonmeko st
OueHb MaJlbIX I'MOpOreHeparTopoB (MOIHOCTLIO MeHee 250 kBT) MoxHO
pUHHUMATEL HarpsixkeHve 0,4 kB,

KOHCTpYKTHMBHO I'MOpOr€HepaTop COCTOMT M3 MSITH OCHOBHBLIX Y3J/I0B:
poTopa ¢ IoJIocaMy, CraTopa ¢ 06MOTKOH, OIMOPHbIX KOHCTPYKLMH, ron-
LLIMITHHUKOB U CUCTEeMBI BO30Y KIeHHUs. B 3aBUCMMOCTH OT pacrtosioxeHHst
BaJjia (FOpU30OHTaJIbLHOE WJIM BEPTHUKAJIbHOE) 3T Y37Ibl MPHHMMAIOT COOT-
BeTCTBYOLIME HOPME! {CM. NPHMEDH! THPOreHEePaTopOs, NPUBEOESHHbIC B
il 7).

I'Ipy BBIGOpPE pa3smMepoB K KOHCTPYKTHUBHOIO KCIONTHEHMSs! TMporeHepa-
TOPOB CJieyeT OpHEHTUPOBATLCS B [IEPBYIO OUYepelb Ha MCIOJIb30BaHHe
CEpPHUIHHBIX '"EHEPATOPOB IS AM3esIbHbIX 3JIEKTPOCTaHIIMIM, TaK KakK 3To
[03BOJISAET, BO-NIEPBLIX, [TOJIYUHWTh OCBOCHHbIH MEHEepaTop M, BO-BTOpBIX,
CHH3UTb ero CTOMMOCTDb 3a cueT cepUifHOCTH. OHAKO IPH TAKOM BbIGOpE
crlegyeT yuecTb OBa BAXKHBIX OTJIMUMS! TMOPOr€HEPATOPOB OT IEeHEepaTo-
POB V151 AM3€JIbHbIX 3JIEKTPOCTaHLIMA:

1) 6osiee BBICOKYIO Pa3rOHHYIO YacTOTY BpallleHUsi, T.e. TY 4acroTy,
KOTOpYIO HOOCTMCHET reHepaTop I10cjie BHE3allHOro [10JIHOro cfHpoca
HarpysKH IpH coxpaHstioLIeHcst MOLHOCTH Typ6uHbL EcimM anst craHnapt-
HbIX CHHXPOHHBIX EHEpPaTOpOB IIPEBbIIIEHHE YaCTOTHI BpAlLEeHUsT T1pu
cbpoce Harpysky rnpuHsTo 20%, TO 1151 THOPOr€HEepaToOpOB 3TO IpeBblLIe-
Hue cocrasisier 50-80% rpy coeqMHEHUH ¢ padMallbHO-OCEBBIMU TiHIPO-
TypbrHamy v no 120% npy coenuHEHMH ¢ IMOBOPOTHO-JIOMNACTHBLIMH.

3IT0 06CTOATENLCTBO TpebyeT Gornee MPOoYHbIX MaTepHalloB U Kperule-
HWIA [J1s1 poTopa ruaporeHepaTopa M 6osee cTporof ero 6aiaHCcHpoOBKH,

2) 6o7ee BBICOKHE OCEBLIE YCHITUs OT pabouero Kosieca rMapoTypOHHbL.
Ecnu typbuHa He HMMeeT cCBOSrC MNOONSITHWKA, TO 3TO HOMMOJIHHTE Ib-
HOe ycw/iMe OOJDXHO BOCIPHHHMMATHLCS NMOALIMIHHKAMU THOpOre-
HepaTopa.

CepuitHble TOPHU3OHTaJIbHBIE TMIPOr€HEPaTOphbl  MMEIOT — UacTOThI
BparueHusi 250, 500, 750, 1000 1 1500 o6/nMuH. CTONb BbLICOKME UaCTOTLI
BpalLieHHs] [PUCYLIIM TOJIbKO rmapotTypOrHamM HeGO/IbIIOH MOILIHOCTH i
[1IPY BBICOKHMX Haropax. HuskoHanopHeie ruapoTypOrHbl MMEIOT YaCTOThI
BpaweHusi 125-300 o6/mMuH. 715 TakHx CJ1yyaeB CTAaHOBUTCS BCCbMA
3aMaHUUBOM MOesi YCTAHOBKHM MEXIy MMOpOTypOUHON U rMOporeHepaTo-
pOM MOBbILIAIEH Mepenay (MyJIbTUILIMKATOpa). DTO MOXET ObITh LiH-
JIMHOPUUYECKHH WK IJlaHeTapHbI¥ MYJIbTUIUIMKATOp 711 r'Mapoarpera-
Ta C FOPU30HTAJILHBIM BaJIOM (CM. puc. 7.5, @) MITH KOHMUEeCKUH ansi ropu-
30HTaJILHOM rUopoTypOMHbl M BepTHKAaJIbHOro rvgporeHeparopa (Cm.
pHc. 7.6). YcraHoBKa MYy IbTUITJIMKATOPA KPOME COKpallleHHsl pa3mMepoB it
CTOMMOCTH I'MOPOr€HEPATOPA [03BOJISIET BBIGPATH ONTHMATILHYIO 4acTOTV
Bpa.uleHl/lﬂ I‘HHPOTyp[)MHbl rnyTeM 1iojinopa partmoH4aJIhHOTrO ll&!pe]’[a’]‘ﬂﬂ-
HOro otHouleHus. IIpu pacueTe MOIIHOCTH MH/IPOTYPOMHEL B 3THX CJTyua-
AX HeOOXOMMMO YUMTEIBATbL [MOTEPU B MYJIbTHUITIMKATOpE: OKOJI0 3% 1Ist
TIATEJILHO  M3MOTOBJIEHHBLIX MUTAHETApHbIX 11 OKOJI0 5% [Tt LASTMHIPH-
UECKHX.
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Puc. 4.16. T'abapurs rugporeHepaTopa

/11 BEPTHUKAJIBHBIX HW3KOHATIOPHbIX rHOpOTYpOMH MPHMEHSIOTCS
MAOpOreHepaTopkl MEJIKOCEPUIHHOIO M3rOTOBJIEHMST, [IOXOKME Ha MeHepa-
TOpBI CPELTHMX 10 MOWHOCTH I'SC, DTH reHepaTopbl MMEIOT, Kak TipaBu-
710, NOABECHGE MCTIOJIHEHHE C OfNOPOH MOMMSITHUMKA Ha BEPXHIO KPecTo-
BHHY. OCHOBHBIM HX OTJIMYMEM OT ME€HEPATOPOB KPyITHbIX I'IC siBsIsieTcst
CHCTEMA BEHTHWISILIMK, KOTOpasi AJIsi MOLLHOCTH MeHee 3 Thic.KBT MoxeT
NPUHUMATBLCS Pa3OMKHYTOM 6€3 YCTaHOBKM CIIELIMAsIbHBIX BOMSIHLIX
BO3ayxooxJanmnresei. Ilpumep Takoro reHeparopa OaH Ha puc. 4.16.

KoHcTpyKTHBHOE MCMONIHEHHe cOBpeMeHHbIX reHepaTopoB npereprie-
710 HE3HAUMTE/IbHBIE M3MEHEHHS! I10 CPaBHEHHMIO C KOHCTPYKLIMSIMM
50-x ronos. OxHaKo COBPEMEHHAST TEXHOJIOIUS MO3BOJIMJIA 3HAUNTEILHO
MOBLICMTL WX HAIEXHOCTb 3a CYeT [PUMEHEHHs] TepPMOpEaKTHBHOM
HM30JISI0MH Ha 3MOKCHOHBIX CBA3YIOIHMX W HAOEXHBIX [OOIISITHUKOB C
3MaCTHYHBIMKM - METAJUIOIUIACTMACCOBBIMM - CEIMEeHTaMM. [lpHuMeHeHHe
CTaTHYECKO THPMCTOPHOH CUCTEMBI BO30Y)KOEHHUSI BMECTO BPALLAIOLLX-
€51 MaltH NOCTOSiHHOIO TOK& CHMXXKAaeT rabapUThl N'€HEePaTOpOB, MOBLILLA-
eT HaJIeXHOCTbh ¥ Ka4eCTBO peryJIMpOBaHH sl HAMNDSKEHMS,

[Tprmep coBpeMEHHOIO KOHCTPYKTHBHOIO MCIOIHEHUST TOpPU3OHTAJIb-
HOro rMIpOreHepaTopa Asisi CorpsiXXeHMs1 C FOPU3OHTAJILHOM pasiallbHO-
OCEBOH rMAOPOTYPOHHOH maH Ha puc. 4.17. B atom ciiyuae rumpoarperar
1MeEeT TOJIbKO Me€HEPaTOpHbIe MONUIMITHHKH, padoyee KOJIECo TypSHHb! 1
MaXxoBHK ([/Is5i yBEJIMUEHUS] MHEPLIMM BPALIEHUsT YyacTei) pacilonoKeHbl
Ha KOHCOJIsIX Balla reHeparopa. JTOT IeHEepaTop, KPOME TOro, MMEEeT
COBPEMEHHYIO O6EeCLIETOYHYIO CHCTEMY BO3OYKOEHHS, 4YTO B LIETIOM
NoBbILIAET HAOEXKHOCTb 9TOH CHCTEMBI.

OpHEHTHPOBOUHO OMNpene/IUTL XapaKTEPUCTHKH U rabapyTh! CHHXpPOH-
HbIX THOPOr€HEepaToOpOB € YaCTOTOM BpauleHusi cebiiie 500 06/MUH MOXHO
Ha OCHOBE KaTaJlorOB Ha I'€HEPATOpbl MOH3eIb-37IEKTPUUECKHX CTaHLIMIA,
HO 7151 KPYIMHLbIX BEePTHKAJILIILIX FHHpOI‘CHCpaTOpOB C HactoTamu Bpalile-
11151 125-250 06/MyH MoKa TakMx KaTasloros He cywectByerT. [ToaTomy mx
pasMepb! M Macca OO/DKHBI Orlpef1esIsAThbCs Ha OCHOBE IAHHbIX 3aBOIIOB-
H3rOoTOBUTEJIEH,
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Puc. 4.17. Tuppoarperar ¢ PO THOPOTYPOMHOM MowHOCTLIO 500 KBT

Ins1 npesapurenshoro ONpenesIeHHsT pa3MepoB M Mace THXOXOHbIX
FUPOreHepaToOpOB MOrYT GbITh PCKOMEH0BAaHBI cileayome 3IMIIMpHYec-
KHre hOopMyJIbL

OCHCiBHbIMH PasMepamu runporeHepaTopa siBISIOTCS OMamMeTp BHYy-
TPEHHEH pacTouKH ctatopa Dy, cM, U BbicoTa aKTHUBHOM CTaNly c*ramyfa
l;, cMm. BT PasMepbI CBsI3aHbI MeX Ty co60i 3aBHCHMOCTbIO

C =D/ I,n s, (4.20)

roe C - malmHHas T0CTOsIHRAsA, [U1sT '€HepaTopoB MaJloi | CpenHei
MOLIHOCTH paBHa 20; n. ~ CHHXpOHHAas 4HacCToTa BpauleHHs!, O6/MuH:
$— MOIIHOCTb I'eHepaTopa, KB-A. ’

Cncinyer CTPEMHTBCST K HA3HAYEHHIO HAMGOMIbLIEro OMaMeTpa BHYT-
PCHHEH paCTOYKH CTaTOpa, TaK KaK 3TO maeT 9KOHOMMYHOE pelleHHe re-
HEpATODa U NO3IBONSIET NONYYKTL HAHGOTbLIME MaxoBOH MOMEHT reHepa-

AHaMETD pOTOpa PaBHbIM AHMAMETDY PACTOUK M cTarTopa.
Hornyctnmas nuxetinas CKOPOCTH NpH pasroHHOM uactoTe Bpar:eiiis

TrOpoTypOuHbl (1,60-2,2)n. npurinmaetes paBHoH 160-180 m/c (ruis
NPUMEHSIEMBIX B HACTOSILIIEE Bpemst CTanei), Torna

D. =

_(160+180)60
l nn

- (4.21)

Ipy BbruMcneHHbIx Mo dopmynam D; 1 Iy MOXxHO oripe ey OPHCHTII-
OBOYHBbIE pa3Mephb : =
p p PbI TMaporeHepatopa (cm. puc, 4.16): D =11D; + 75 CM;

Dyr =Dy +150cM; A =1 + 100 org mrie rormn e -
:UIJ’.Z D;. 3 3 ¢ 7 1YY CM, TAOC IMaMeTP waxXThl TypOHHbI Dy, .=
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MaxoBol MOMEHT FMAPOreHEpaTopa, T+ M?, €CJiH HET NOOXOOSILLKMX aHa-

JIOroB, OpUEHTHPOBOYHO OIpeAesIsiioT 10 hopMyTie
GD? = 3,2(D? -~ D)1, 4.22)

D,»O ~ BHYTPEHHHWH IMameTp o6ona poTopa, M; IUIsi MaJlbIx €HEPATOPOB
Djy = D; - 1,7; nnst KpyriHeix reHepaTtopos Dj = D; - 2,5.
- O6ugyro MacCcy rMOpOreHeparopa, T, MPUHMMAIOT B 3aBUCHUMOCTH OT

1, ' (4.23)

Maccy poropa reHepartopa cijieQyeT MNPUHMMATL DPABHOM TMOJIOBHHE
ob11eH Macchl TMOpOTreHEpaTopa. .

Ha maneix T'OC, pabotamouiyx B sHEprocucreMe, B LeJIsIX yaelliesie-
HUsT  3JIEKTPOTEXHHUECKOr0  000pyAoOBaHMs MOIYT YCTaHABJIMBATBHCS
aCHHXPOHHBIE F'eHePaTOphl, G0JIEE [POCThLIE B M3rOTOBJIEHHH M 3KCIUTyaTa-
1mn. TIpr ycTaHOBKE aCHMHXPOHHbBIX M€HEepaTopoB Ha MaJlbix [DC, paboTa-
IOLMX Ha JOCTAaTOUHO MOLIHYIO 3HEPIOCHUCTEMY, HX BO3OyXOeHHe obecrie-
4YMBaeTCsl IHeprocucremMoi. CrieqyeT JIMUIb Y4ecTb, YTO aCHMHXPOHHBIH
reHepaTop 1 cBoel paboTe! TpebyeT yacToTy BpauwleHMst Ha 2—-3% Bblile
CHMHXPOHHOHN (Ha 3HaueHWe CKOJIbXEHHs), a TaKXe Heo6XOmMMOCTD
YCTarOBKH 6aTapeii KOHOEHCATOPOB 1Y BbICOKMX TpeGOBaHMsIX CO CTOpO-
Hbl CHMCTEMBI K KOMIIEHCAllMHM DeaKTHMBHOH MonHocTh. Kpome Toro,
C/IEQyeT YJYMThIBATBH, YTO HAMDPSKEHUE Yy aCHMHXPOHHOLO IeHepaTopa
M3MEHZACTCS OT Harpy3ki (Ha 18% ot xosiocToro xona A0 MOJIHOM Harpys-
KH). .
B nocnennee spemst (rnoka st mykpol'DC) nosmyunna pacripocrpaHe-
HHE Cxema YCTAHOBKH aCHMHXPOHHOIO IeéHepaTopa C HeperyJiMpyeMoii
TypOHHOM M MNpeobpasoBaTesieM YacCTOThI, MPUCIOCObsIeHHas1 K pabore
KaK C 3HeproCUCTEMOH, TaK W Ha H30JIMpOBaHHOro rotpebiiresisi. B aTom
c/lyqae 1Uisi camMoBO30YKAEeHHsT AaCHHXPOHHOIO MeHepaTopa yCTaHaB/IMBa-
ercsi baTapesi KOHOEHCATOPOB, a MNoAaepXaHHe YacToThl TOKa o6ecreyu-
BaeTcst Npeobpas’oBaTesieM 4acToTbl. TaKHe YCTAHOBKHM MOLIHOCTBIO
1,5-10 kBT noseneHbl 0o ypoBHSi [POMBILIIIEHHbIX 06pa3LIOB, B YACTHOCTH
B CCCP TaKue ycTaHOBKHM H3rotossiieHbl B KuprHHOD. DTu cxembl
obecrneyrBaloT yOOBJIETBOPUTESIbHbBIE XapaKTEPUCTHUKH TOKA M Harpsixke-
HUsi 117151 GbITOBbIX roTpeburenieit. [To Mepe pasBUTHSI 3JIEKTPOHHOL
TEXHOJIOTHMH (B YacTH Tpeobpa3oBaTesieil yacToThl) TAKHE CXeMbl HaiayTt
LIMPOKOe MpHMeHeHMe K nist 6onee mouwHblx 'DC. Hanpumep, dupma
”KoptHHa” (AHIVIMs1) BBITycKaeT CepUiHbIE Mpeobpa3oBaTe/ YacTOThI
nu1st paboThl ¢ aCMHXPOHHBIMH I'€HepaTopaMu A0 MoLHOCTH 500 kBT, B
CCCP wm3roros/ieHbl NMpeo6pa3oBaTesld yacTOThl (AJIA [ycKa I'eHepaTo-
pop-nsurarenei ASC) momHoeTs0 15 TeIC.KBT.

PRy yecrtr 2y
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4.2.3. TlpeoTypOHHHEBIE 32TBOPHI

[IpenTypOHHHBIE 3aTBOPKI MNPeHA3HAYEHDBI [1ST MPeKPALLEHHS [TOTOKA
BOObl 4epes TUOpOTypOuHY, a TaKXe IUISl OCyLIeHHsI €€ [1pOTou-
HOH waCTH IpM peMOHTHbIx pabortax. Jlnst BbICOKOHAropHbix [DC
(H>200 M) npenryp6HHHbIE 3aTBOpBI HCIIOMIB3YIOTCH B KAauecTBe
Ore€paTHBHBIX 3aTBOPOB, 3aKPbIBAEMbIX PH KaXI0M OCTAHOBKE MIIPOTY]-
GHHBI B LieJisix MPeNoTBpalleHHs IeJIEBOH KaBUTALIMKY HaNpaBJIIsioNIero
arnriapara.

st manbix I'OC B kauecTBe NpenTypOHHHBIX 3aTBOPOR UCTIONL3YIOT
CA TUIOCKHE 3aTBOpbl Ha BXOAE B BOHONPHEMHMK TMOpPOTYPOMHbLI (117151
HusKoHaropHelx I'OC), nauckoBble 3aTBOpbI Ha BXOHE B CIIMPATILHYIO
Kamepy TypbuHebl (ns1s1 [OC ¢ H = 30+200M u nipu OraMeTpax HallopHOre
TpyGoriposoaa ceeiie 1200 MM), craHaapTHBIE CTalIbHbIE BOOOIPOBOIHLIC
sansyxku (st FOC ¢ H = 30+200 M 11 npu aMameTpax HaropHoro TpyHO-
nposoma 500-1000 MM) u, HakoHel, wwapoBbie 3aTBOpbl mist [OC ¢
H > 200 m.

IyckoBelit 3aTBOp (pHc. 4.18, a) npeacrasisieT  co6oit [CBOPOTHIIIT
OHCK o6TeKaeMoii hOpMbl, pa3MelLieHHbI B LM/THHIOPHUYECKOM CTaJlIbHOM
KOpITyCe W yIpaBJIsieMbIA MHMAPAB/TMYECKUM HITH 3JIEKTPUUYCCKHM [1PUBO-
noM. B ciyuae mcnosb3oBakmst 9T0ro 3aTBOpa 111 aBapHITHONO 3aKPbITHSI
[10TOKa OH CHab)aeTcst FPy30BbIM NMpHBOAOM. B 3ToM ciTyuae THUIIPOTIPH-
BOZL WJIH 9JIEKTPOIIPUBOL MCIIONB3YIOTCST TOJILKO [1J151 OTKPBLITHST 3aTBOpa,
a TIpH 3aKPbITHY OHU SIBJISTIOTCST TOPMOZOM.

B cryuae orcyrerBusi y Masioll rMapoTYpGHHBI HaNpaBSHOIECTO
arrapata NpenTypOMHHBIA 3aTBOP SIBIIACTCS! TAKXKE M OMNEPATHBIbIM
OpraHoM, CITyXalmm [U1s1 MyCcKa M OCTAHOBKH IMIPOTYPOMHBLI. [lyck
CHUOPOTYPOMHEL ¥ BKITIOUEHME €€ B CETh MPH OTCYTCTBMM HAIIPABIISLOLICTO
annapara lNpeACTaB/IslioT OlpeaesieHHble TPYOHOCTH, TaK KaK IICKOBLIL
3aTBOp [1pK MaJIbIX OTKDPBITHSAX HE MOXET paboTaTh KaK perysiMpyiou il
OpraH [sisl [MOIIOHKH YacTOThbl BpallleHHs1 arperarta o] YacTOTY CCTH.
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Puc. 4.18. CxeMpl peaTyp6uHHbIX 3aTBOpPOB:
Q@ — OMCKOBBIHM; 6 — lUAPOBLINA; 8 — IIIOCKAS 3a[BUKKA



110310MV B TakKMx cCJTydasix Heoﬁxouube HJ/IM YCTAHOBKA OTNEITLHOMN
pEry/Hpyolero opraHa Ha pacxod XOJIOCTOrO XOna TI'rMAapOTYpOHMHbI
(Hanpumep, B BUOE MaJloro 3aTBOpa B CePeMHE OCHOBHOIO IMCKA), MITH
YCTaHOBKa r'mMapoTypOHHBI ¢ peryrpyeMbIMU JI0TacTsIMHM, 06ecrieunBao-
LUIMMH OOCTATOYHO [JIOTHOE [CPEKpBITHE [IPU CBEPHYTHIX JIOMACTSIX
pabouero KoJieca.

B CCCP maposble 3aTBOpbI (pyc. 4,18, 6) MpPUMEHSIIOTCS Ha BbLICOKO-
Hanoptbix '9C npu mMamerpax 1py6onpoao.aoa ot 1000 mo 4200 mm. Ha
Marbix FOC oHY MOTYT MPUMEHSITECST TOJILKO B 3KOHOMMYECKH 060CIHO-
BaHHBIX UJTYy4asixX BCJIEOCTBHC HMX LOOpOroBH3HbI, Hal IpriMED 1Py yCTaHOBK
KOBLLIOBbIX TMOpOTYpOHH. [IperMy1iiecTBaMu 3THX 3aTBOPOB SABJISIOTCST UX
BeCbMa MaJjloe T'MIIpaB/IMYECKOE COMPOTUBJIEHWE B OTKPBLITOM [10JIOXKe-
HHMH, & TaKXe [UI0THOE 3aKPbITHE HANOPHOIO TPyGOIIPOBOIA, UTO MCKITIO-
4JaeT IIOJIHOCTBIO 1UEJIEBYI0 KaBWTALMIO HAMpaBIISlOLIEro arrapara
MapoTypbUHbLL

[Tnockast 3amsukKa (puc. 4.18, 8) NpuMeHsieTes1 ISt HAMOpHLIX TPy6O-
NpoBoaoB HeGobluMx AuaMeTpoB. OHa MOXET HUMETh 3JIEKTPHUYECKUIA
WJ1M rMapaBIMyeck vid npuson. 1o ycnosusim 6e3oriacHoctH 3nanust I'IC
KOpIYC 3aABMXKH OOJDKEH ObiTh CTAJIbHLIM. DTH 3aIBMKKH, TaK Xe KakK
M [MCKOBbIE 3aTBOpBI, HE IIpeaHa3HaueHb! JIs1 paGoTbl C YaCTHUUHbIMH
OTKPBITHSIMW. OHHY [OJKHBI YCTAHABIUBATLCS MPH Haropax meHee 200 m
TOJIbKO B Te€X CJlyuyasix, Korga TpebyeTcsi [pOM3BOOHTL PEMOHT MMOpOTYp-
GuHBI MpK HaJIMUMK BOObl B HAllOpHOM TpyGOIpoBome, Haripumep Ipu
[MTUTaHWUH HECKOJIbKMX TMOpOTYpOMH OT OOHOrO HarlopHOro Tpy6ornposoaa
WJTY MNP yCTAHOBKE TYypOUHbI Ha OTBETBJIEHHU OT TPy6GONpoOBOna Jpyroro
LIeJIEBOr0 Ha3HAYeHHS.

O6ume peKoMeHOalMH [0 YCTaHOBKE npemypGMHbex 3aTBOPOB /151
massix FOC cnenyrowme.

1. Ecnu 110 yclioBUSIM 3a1MTB! OT KABUTALIMKU HAIPABJISIIONIEro ariria-
para ycTaHOBKA 3aTBOpa HE TpeOyeTCs, TO erd yeTaHaB/IMBATL BOOOLLE HE
Ha[o, TaK Kak MNpOTHBOPA3rOHHAs! 3alunTa THaOpoTypbrHb! o6GecreurBaeT-
Ccs1 ApYTHMH, GoJlee SKOHOMHUHbIMU CPEeICTBAMU.

2. Tlpn HEo6XOAMMOCTH HCIOTb30BaHHST 3aTBOpA B KAUECTBE OrepaTHB-
HOro opraHa rpy MycKe-0CTaHOBKE ruapoarperaTta oJisl 3aKpbITHs] 3aTBO-
pa OOJIKEH HMCII0JIb30BaThCsl IPY30BOM [MPHBOI, INTO3BOJISIIOLLUE OCTaHO-
BWUTb TMOPOArperaT MNpY OTCYTCTBMM HAlpsDKEHWST B 3HEProCHMCTEME,
obecrieunBaouiet cobcrBeHHble HYx b1 ['OC.

3. Jlnsi nuskonarnophbix I'OC (Harope! o 50 M), Kak MpaBrriio, HOTHKHE
yCTaHaBJIMBATLCS! TOJILKO PEMOHTHBIE [UI0CKHE 3aTBOpPb! B BOOOTIPHEM-
Huke [DC.

4. Tlpu BbIGOpE THUIMA 33TBOpA B IEPBYIO OUEPEb [JOJDKHO OTNABATHCS
rpeariouTeHHUE CeprUHHO BLITYCKaeMOMY oGopnyosaHmo (51 cHYKeHUsT
€ro CTOMMOCTH M INOBBIHTIEHUWA Ha}'IP\KHO("T‘MI
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4.2 4. Perynsitopal rupipoTypOHH

H pacyeT rapaHTHI! peryJIMpoBaHHsT

Perynstrophl. ABTOMaTHUECKHE YCTpOHCTBA L[UIst yripaBJIeHHs1 THIpO-
TypOHMHON-B LIeJIsiX MOANepKaHUs 3addHHbIX [1apaMeTpOB MMAOpoarperata
M0 YaCTOTe BpALUEHHS], MOLIHOCTH M PAaCXOMy, & TakXe JUIA 3alluiTh
ryugpoarperata OT HEKOTOPbIX aBapHMHHBIX MJTH OMaCHbIX AJ1s1 TIPOAOJIXkKIL-
TeJIbHOH paboTbl PeXXHMMOB Ha3bIBAIOTCS PEryJIITOPAMI YACTOThL! Bpalilc-
HUs1 (MM TPOCTO PerysiiTopaMuy FUOpOTYpOHH).

/151 CHYDKEHHST CTOMMOCTH M [IPOCTOTBI OGCITY)XKMBaHHsI PeryJsIsiTopiil
MaJlblx TMAPOTYPOMH, Ka3aJ10Ch 6bl, HO/DKHBI MMETH 60J1€€ NPUMHTHBHYIO
KOHCTPYKLIMIO, YEM PEryJIsiTOpbl KPyITHBIX THapoarperaTor. OnHAaKo ¢cilll
paccMaTpUBaTh C 3TOM K€ TOUKM 3pEHHsi HE OTHAEJILHO PeryJIsiTop, a Blio
cucTreMy ynpasrieHust masiod 'SC, To, Kak 3TO HM MapasioKcallbiio,
peryasitopel it Masiblx ['OC Oo/DKHBI BBIMONIHSATL GONBLICC UICIIO
YHKLUH, yeM peryJsisiTopbl KPyIHbIX THOPOArPEraToB. ITO 00 bLSICHSICTCH
TE€M, 4UTO Ha KpyriHblx [[BC perynsitop siBIsteTcsl TOJILKO UacTbio BCeH
CHCTEMbI aBTOMATU3ALIMM W 33ILUMWTHI THMOpOoarperara, a st masjioix "0
YCTaHABIIMBATL OTOEJILHBIE CHUCTEMB! PEry/IMPOBaHHST TMIPOTYPOMEHLL,
aBTOMATHKH M 3aLIMTEI O6b1J1I0 651 CJTMUIKOM A0pOre. JKesaTe 1bHO BCe 111
$YHKLIMY OTOATb TOMY XK€ perynsitopy. Kpome toro, nist 6osibiumticrsa
Maribix 'OC Tpebyercst perysIsiTop MOIIHOCTH (pacxoa) 1o nocTosil it IOMY
YpOBHIO BepxHero bbeda (pexxiM paboTh! 10 BOLOTOKY), KOTOPLIT TaKk she
JKeJaTes/IbHO COBMECTHTb C pEeryssitopoM ruapoTypbunHbl. [lpu padore
Takoil I'SC Ha M30/IMPOBAHHYIO HATPY3KY [17ist NofIep>KatHst T10CTOs 1 -
HOHM 4aCTOTkI TOKa y NoTpeburesist HeobX0aHMMO aBTOMATUUECKOS BKJTK)-
yeHue 6aJUIacTHOM Harpysku. Eciu yuyecTb, uto Ha masoit I'OC Ges
O6CIIY>KMBAIOLIErO IE€pCOHAIAa HEOOXOOAMMO pPEUIMTH elfle  TPOGIIChI
aBTOMATH3ALMHM [10XKapOTyIIeHHs1 U oxpaHbl ['DC, To oueBMIHO, uio
HauboJiee HaZeXHO= pelueHHe BceX 3THX (yHKLMIA 3aK/loyacTcesi B
€JMHOM yCTPOHCTBE-yCTaHOBKE Ha MaJiblx 'OC muKporiporieccopos (111
HHOMBHOYa IbHbIX OJ151 oTaesibHeix ['SC, Wik rpyrifiosbix nipi yiipasiic-
HHM KacKaZoM, WiK KycroM Marnbix 'OC). OTa 3anaua Ha nepsbIii B3r s
MNPOTHUBOPEUMT YTIPOLLEHHIO 3KCIJTyaTauuu Manoi 'OC, a B neficriirresin.-
HOCTH €€ YTIDOCTHT, TaK KAaK PEMOHT COBPEMEHHDbIX 3JIEKTPOHHbLIX V-
POMCTB CBOOMTCS, KaK IpaBHJ/10, K 3aMeHe 3JEKTPOHHbIX 6/I0KOB 3al1ac-
HbIMH.

[IpaKTHKa ycTaHOBKM MaKpoOripoueccopos Ha masblx [DOC B 1O, -
Hee Bpemsi MoJlyuusla LIMpPOKOE pacripocrpaHeHue, Hatipumep, s KIHP
IUTs1 YTIpABJIEHMST KACKAOOM M3 yeTkIpex Majiblx [OC npumerict Mikpo-
ripoueccop dupmbl ”Bectrrrays” (CLIA), BLINOMHAOUMIT BCC YKa3ai il il
BbIlIE (PYHKLIMH, & TAKXe TEJIEMETPUUECKYIO Iepeauy HHhOop ALl o
pabote u arapusix ofopynosanusi. B Ucnanuy nns YOPaBISHIST MaJlinG |
I‘SC (no Ttpex m,apoarperaToB) MCIOJIL30BaAH MHKPOKOMITLIOTED HTE,
BKJIIOYAIOUIMH BCE BXOOHBIE M BbIXOMAHBIE YCTPOMCTBA. BOSBLIIMHICTHO
BBOAMMBIX B HacTosiwee Bpemsi MaJiblx ['OC CHIA obopynosarinl Miskpo:
MPOLIECCOPAMH B CUCTEME PETYJIMPOBAHUSI.
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IInorpece TeXHOJIONHMY B BBIUMCIHUTEIILHOM TEeXHUKEe M 3JIeKTpOHUKE

APV UL I CARUDY D r i 108 120U ICANRNMRG XM O

OOJDKEH Hen3bexHO [MPHBECTH K ycraHOBKe Ha Masibix I'OC enuHon
CHCTEMBI YIIpaBJIeHMs], BKJIIOUasi peryJIsiTop M 3alllMThl ryuagpoarperara, ¢
UCIIOJ1b30BaHHUEM MUHKPOIPOLIECCOPOB.

KoHCcTpyKLsi  peryJisiTopoB. PeryJsisitopbl 4acroThbl BpalleHUsl OJisi
masielx IOC B HacTosILEe Bpems pa3pabaThiBaIOTCs B BUAE ABYX NPUHLIN-
rnuasbHbIX CXeM: MeXaHHuUecKHe U 3JIeKTpOHHBIe. B mMmexaHu-
yeCKHX PperyssiTopax CWUrHajlbl YTIpaBJ/IEHHs 10 4YaCTOTE BpalleHHsI
ryugpoarperata IocTyralT OT MeXaHHWYeCcKOro LIEHTpOGEXXHOro MasiTHHU-
Ka, [MPUBOIMMOr0 BO BpallleHHE C MTOMOLBI0 MEXaHHYECKOM WM 3JIEKTpU-
UeCKOM INepefaud OT Bajla ruipoarperata. B ajieKTpoHHOM peryJisitope
CUrHalibl YTIPABJIEHHs] FIOCTYTIAIOT OT 3JIEKTPOHHOrO KoJsiebaTesIbHOro
KOHTYpa, ITHTaeMOI0 [EPEMEHHbBIM TOKOM, UJIH OT Halpsi>KEHHs! I'JIaBHO-
I'o reHepaTopa, WK OT CleLMalIbHOIo MeHEepaTopa, XKECTKO CBSAA3aHHOTO C
BaJsIOM rvjapoarperara.

YcuieHVe CUrHasjoB yripaBfeHHs] B COBPEMEHHBIX peryJsisiTopax
MPOM3BOMTCS C MTOMOLLBLIO THMAPAB/INUECKHX YCHUITUTENIEH, MUTAEMbIX OT
MacJI0Har1IopHoH yctaHoBKH (MHY) ¢ Mac/10BO3OyILIHBIM aKKYMYyJIATOPOM
M MadIsTHbIMM Hacocamu. HcrosiHuTesNbHBIE aJ1IeMeHTh! yIIpaBJjieHUsT —
CEpPBOMOTODEI HarlpasJIsioLero arriapara, pabouero koneca I1J1 Typ6uHe!
¥ rpeaTypOHHHOrO 3aTBOpa — TaK’Xe MCII0JIb3ylIoT JaBJ/IEHHEe mMacila OT
MHY. )

B Hacrosiuee Bpemsi perynsitopbl masiblx ['OC B CCCP 6ynyr BbIION-
HSATBCST TOJIKO 3JIEKTPOHHBIMM, TaK KakK OHM 60Jiee HaleXHbl U NO3BO-
JISIIOT BBITOJIHATL 3PAUMUTESILHO 6orblie QYHKUMA aBTOMAaTHYeCKOro
ynpapileHHsl. TIpyHLMNMaAIbHAsST CXEMa TaKoro peryJjisitopa naHa Ha
puc. 4.15.

KOHCTpYKTHBHO perysisiTopbl Masibix [[OC BINOIHSIOTCS B BUAE OBYX
6710KOB: 3JIEKTPOHHOIO M MEXaHWUECKOI'0, BKJTIOYAOILEN0 MarHHUTO3JIEKT-
pUUecKUit rpeobpa3oBaTeslb, THOpaBIIMUECKUN yCUITUTEITb, 6JIOK 30JI0THU-
KOB ¥ CEPBOMOTOp HaripasJisliollero arriaparta (ceppomMoTopbl paboyero

Puc. 4.19. Cxema perynsitopa
N onsi Manbsix ['9C ripousBoncTsa
YK *Bnancko” (UCCP):

1 — anexTporuapaBIHUECKHUHA
rpeo6pasoBaTrenp; 2 — CEPBOMO-
Top; 3 — Hacoc; 4 — npenoxpa-
HUTENBbHBbIA KNanaH; 5 — nepe-

MYCKHOM Kaarnay: § — pnosnvin.
oycKHeM KianaxH, & B3Ry

HplfA 6auoK; 7 — MacloBO3AyLU-

HBIA akKKyMynsTop; 8§ — obpart-

\/ HBIH KJlarlaH; 9 — Macnooxfa-
7 OUTEJIb
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L _.]__ _J Puc. 4.20. TaGapurs perynsitopa u
| 1250 MHY pnst maneix I'9C rnpowusson-
crBa YK Bnancko” (YCCP)

Kosneca ¥ npearypbuHHOro 3aTBOpa BXOOST B y3/ibl pabouero KoJieca i
3aTBoOpa). MHY BEIIONHsIeTCS B BHE OTOE/IBHOIC y37ia M YyCTaHAB/IMBACT-
cs1 otaenbHO. Ha puc. 4.19 1 4.20 npusenieHs! cxema v raGapyUTbl 2JICKTPO-
ruapaBiiMdyecKoro perysisiropa U MHY nns maneix I'OC, paspaboratiniie
3asonom YK]I ”braxcko” (HCCP).

B sTix perysisitopax aBToMaTHueCKoe perysiMpoBaHHe obecrieupact-
Cs1 3JIEKTPOHHbBIM 6J10KOM (FOJIOBKOI) peryJIsiTopa Mo MiMeHeHM yacTo-
Thl BpalLE€HMsI M'€HEpaTopa, [MoJTy4aoLero 9Ty 4yacToTy OT TpaHchopmato:
pa HarpshKEeHHs! Ha 3bIXOe TeHeparopa. YTIPaB/sliouMe MMITYJILCHI OT
POJIOBKH pEryJ/IsiTopa BO3OCHCTBYIOT HAa MAlCHHMTOICKTPHUYCCKHMIT 11pCO0-
pasoBaTelb, KOTOPhIA B CBOIO OUepe/b Uepes I'MIAPABIIMUCCKME YCHTIHTC -
JIM Y 30JIOTHUKH YTIpaBJIEHIS1 BO3OEHCTBYET Ha CCPBOMOTOPBI HAlIPABIIsi-
loulero arriapata v pabouero xosieca (st IV Typ6un).

Perynsatop MO3BOJISIET Hapsily € aBTOMATHUECKHM OCYICCTBIIHTL,
py4HOE MECTHOe M OMCTaHUMOHHOE yripasJieHHe. B rojioske perysitopi
ansi maliblx ['9C ripemycmaTpuBaeTcest NporpaMmMa U1s1 yripapiietinst 1o
BOOOTOKY” C MCMOJIb30BAHHMEM aHaJIOrOBbIX CHUCHATIOB OT JaTUHKOb
ynpaBJIEHHsT BepxHerc 6beda MM pacxoda. B Mexannyeckoil Kooy
perynsitopa IIpeJyCMOTPEHbl 30JIOTHHMKM C  3JIEKTPOMALHIITON  J1/1%d
aBTOMATHYECKOro [TyCcKa M OCTaHOBKH TYpPOHHLL

MHY nnst manoit 'OC oT/IMYaoT KOMITaKTHOCTL KOMIIOHOBKI (11ia-
NoJibHasi KOMIMOHOBKA), a TaKXe HaJIMuMe MHIAMBUAYaIbHOMO MAC/IORO3-
OYURIONG KOMIpECcopa AMns [I0OKAaYKH BO3OyXa B MAC/iOBO3Lviiiibiii
KOTeJI, YTO [N03BOJISIET HE YCTaHaB/MBaTh Ha ["IC KoMIIpeccopHoe X035t
CTBO BBICOKOIO OaBJI€HHsI. JlaB/IEHNE Macla B CHMCTEME PeryJiiposatiliy
[PUHSITO paBHbM 2,5 MIa, uto ofecrieurBaeT JOCTATOUHO MaAJIbIC pa3NC-
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Pbl CEPBOMOTOPOB M CHMXaeT IPOTEUKH MACIIA B CUCTEME pery/iMpoBa-
V51 T10 CpaBHEHHIO C maBjieHHem 4 u 6,3 MIla nnisi KpynHbIX rympo-
TYpOHH. .

Kpome onmcanHoro Bele perysisiropa 4acToTs! BpalueHUsi ¢ ryapaB-
JIMYECKHM HCITOJTHHUTEJIbHBIM MEXaHHU3MOM, BO3IEHCTBYIOLIMM Ha pery-
JIMpYyIOLIMe OpraHel rMapoTypbuH, B rocsieqHee BpeMst U1t Masiblx [OC
T0JTy4al0T pacripOCTpaHEHHE 3JIEK TPOHHbIE PEryJISITOpbl C 3JIEKTPOHHBIMH
HUCTOJIHUTEJIbBHBIMK MeXaHU3MaMH. OHHU paboTaloT 110 cxeMe HCIIOJIb30-
BaHusi 6ajUlaCTHOH Harpysku. B stomM ciiyuae rosioska peryJjsitopa
3a[1a€T HEOOXOMMMOE OTKPbITHE HArlpaBJISOLIErO arflapaTa, COOTBETCT-
Byloiliee OMTHMaJIbHOMY HCI0JIb30BAHMIO BOLOTOKA, a BCE HM3MEHEHUS
Harpy3KkH roTpebHTesIs (HHXKE ONTHMAaJIbHOM HArpy3KH rHOpOTYpPOUHHDI)
rorsiomaoTest 6aJUIacTHOM HAarpyskoi  (Harpumep, 9JIEKTPHUYECKHMH
COMPOTHBJIEHHAMM [UTs1 HATPeBa BOLbl WM OTOIUIEHMs). PerysiMpoBaHie
6as1r1aCTHOM Harpy3KH MOXET IIPOU3BOOUTLCS JIHEO 10 METO[Ty peocTara,
JIM60 1O MMITYJIbCHOMY BKJIIOUEHMK MOCTOSIHHOMN Harpysku (THpHUCTOp-
HBIMM BKJIOUATE/ISIMM).

TaKHe perysaTopb! BeCbMa HEOBXOOMMDI rpy pabore majsioit I'OC Ha
H30J/IMpOBAHHYIO HAIPY3KY M IPH OTCYTCTBUM y Hee peryJIMpyloLiero
BOLOOXPaHHJIMIIA. .

Pacuer rapanTwii perynmpoeanmsi K rapaHTusim peryiMpoBaHHs
mapoarperata OTHOCAT TIapaHTHPYEMBIE 3aBOOAMU-U3rOTOBMTEISIMU
[IpeaieJIbHbIe 3HAUCHHMST MOBBILLIEHMST YACTOTh! BpallleHHs! THapoarperaTa
¥ naBJIeHWs1 B HAMTOPHOM Tpy6orpoBone TypOHHb! INpy MOIHOM U YacTHy-
HOM CHSITHH (COpPOCE) HAarpy3Ku reHepaTopa.

Ilpy OTKIIIOYUEHMH reHepaTopa OT CMCTEMbl HAUMHAETCS 6ricTpoe
MOBBILICHHE JaCTOThI BpallleHHs! CMOpOarperara, BbI3BAHHOE TEM, UTO
SJIEKTPHMYECKHH (TOPMO3AIMIA) MOMEHT CTAaHOBUTCS DPaBHbIM HyJlIo, a
BpalIaoLIMiT MOMEHT OT rMAPOTYpOHHBI COXPAHSIET CBOE IMpeXKHee 3Haue-
HUe,

Ecrmi He 3akpeITh Hanpasnstiowmit annapart ruopoTtypbuHbBl, TO B
TeueHne 10-15 ¢ runpoarperat QOCTHMICT pasrOHHON CKOpOCTH BpalLe-
HMs, NpEeBhILAIIEH HOpMaIbHYIO B 1,6-2,2 pasa,

*  UYTo6BI NPENOTBPATHTL HEXENATEIILHOE [T0BbIIIEHME 060pOTOB, IpoU3-
BOMUTCS 6b£CTpO€, B TeueHue 3-15 ¢, 3aKpbITHE HarpaBISOLEro arnapa-
Ta CMCTEMOMH pPeryJIMpOBaHUS THIPOTYpOHHDL. ,

C TOUKM 3peHMUST [IPOYHOCTH M HANEKHOCTU paboThl TMOpOreHepaTo-
pa, a TaKxke ofecriedeHust 3JIeKTPUUECKOM YCTOHUMBOCTH paGoThl reHe-
patopa B cucreme TpebyeTcst ofecrieyeHne MHHHMMAlIbHOrO — BpeMeHH
3aKpBITHS  HarpaB/IsllOwWero annapara I'vapoTypbuHbl. OpHAKO  3TO
BCTyNaeT B IIpOTHBOpeYHe ¢ obecrieueHHeM TPOYHOCTH CIIMpasIbHOMN
KaMepbl ¥ HallopHOro Tpy6oripoBoaa, Tak Kak IpH GbICTPOM 3aKpbITHM
HalpapJIAiOLLEro alriapara BO3HHMKAET MOLUHBIN MMOpaBIMuecKuil yoap.
1105TOMY TNpaBuiibHOE ONpenesieHHe TapaHTHH peryipoBaHHST MOXET
OBITb IPOM3BEICHO ITyTEM TEXHUKO-3KOHOMMYECKOr0 aHAIM34.

Insi npenBapyTesIbHBIX pacdyeToB rapaHTH# peryJMpoBaHUs MOXHO
110/1630BaTbCS CyieayioLei yIIpoteHHON METOUK O,
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OrnpenienieHne BpeMEeHH 3aKPEITHST HATPABJISTIONIElo anrapaTta riapo-
TYpOHHBEL 11151 MpoBedeHUs1 pacyeTa OOJDKHBI OblTh 3a0aHbl [IMHA TpY-
6oripoBona L WM [UIMHBI OTOEJIbHBLIX ero YYacTKOB TP [MePEMEeHHOM
OMaMeTpe, OMaMeTpbl BCeX YJacTKOB TpyfGorpoBoOa, CKOpPOCTH BOAbI
V Ha BCEX YUacTKax Tpy6orpoBOoa, pasBEPHYTble MUIMHA CIIHMPAJIbHOI
KaMepbl M [JTHHa oTcackBaoleil Tpy6bl rMOpoTypOHHbI (C COOTBETCTBY IO
LLIMMH CKOPOCTSIMH).

a) i1 Bcex yyacTKoB Tpy6orpoBoaa M [IPOTOYHOM 4acTH TypOMibI O1l-
penesisiior ZLv, M?/c;

6) onpeaessiioT 6e3pa3sMepHYIO XapaKTepUCTHKY TpyHornpoBoaa:

0% 8y (=) (4.24)

roely, = (H., - Hp) Hy' = OTHOCHTEsIbHOE TIOBBILIEHHE [IABJICHIIS
rpu cbpoce Harpyaku; H,. , - MakcHMaJIbHOe [OBBILEHHE OABJICHHS [1DH
rUApaBIIMUYECKOM yIape; XIO — HavaJIbHBIH Harop TypbuHb! riepenn cOpo-
COM HarpysKH; MPHHHUMAIOT [J1s1 Haropos Gosiee 100 M §, = 0,2, misinia-
niopos 10-100 M L, = 0,35+0,5;

B) OIpeesIsiioT OOMYCTUMOE BPeMs] 3aKpPBITHsT HArPaBIIsiion (0 al i li-
paTa rMagpoTypOHHB, C:

T, = TLv(0gHy) " (4.25)

OrnpepesieHMe TMOBBINIEGHHS YACTOTH BpalleHHsl. J11si rpoBerictiisd
pacueTa MAOJDKHBI ObITh 3aaHbl MaxXOBOM MOMEHT pOTOpa IeHepaTopa
GD, T-M? (MaxOBbIM MOMEHTOM pOTOpa TYpOWHBI rpeHebperaem Bpiyly
€ro OTHOCUTEJIbHOM MaJIOCTH),YacToTa BpallleHHs1 reHepaTopa [0 cGpoca
Harpysk# ng, o6/MuH, MOLIHOCTb HA BaJly rMapoTypOuHbLI 1o cbpoca
Harpysku N, kBT.

4 -
An/ng = B = 182N Taf (GD*n3)?, (4.26)
rre ’T;I — BDEMST 23aKDLITUS] HAMNARIISIIOIIEN) ariranaTta runnoTvnOuiing o
re i; — Bpenrst 3aKphIT arma, ouero al paTa rynpoTypol ¢

OTKPBITHSE, COOTBETCTBYIOLLEIO MOLIHOCTH Ny a ¢, OO OTKPBLITHS1 XOJI0CTO-
ro xona; T, = 0,97, - st PO 1 KoBIoBbIX rvapoTypbus v T, = 0,8 T, -
ons [T rugporypbuH; T, — Bpemsi TMOJIHOrO 3aKpbITHst TypOMHbI, [ —
6e3paszmMepHbll KO3 HLIMEHT, YUMTBIBAOUIMK BJIMSIHUE THOPAB/IITUCC-
KOro yoapa Ha TOBbIIUEHHE YacTOThl BpPaUIEHMsT TYpOMHBL 3aBHCHMOCTD
aToro KoadHLMEeHTa OT XapaKTEPUCTHMKHM  TpyOOIpoBOOa  [laHa 1
puc. 4.21.

[TosryueHHOE OTHOCHTEJIbHOE [MOBLIILIEHHE YACTOThI BPALIIEHHMST J10J -
HO 6bITh paBHO 0,2-0,5. IIpy Masiblx 3HaueHHAX B CilemyeT ypeJliuirm,
BpeMsl 3aKPbITHSI HarpasJsIsolLero arrapara ¥ T€M CaMbIM YMEHbIHTT
ryMapaB/IMUECKHI yaap, €/ OH OblT IPHUHAT oueHb OO0JIbIUMM, MM OKe
CHM3UTb IMaMeTp TPyGONpoOBOMa, T.€. YBEJIMUMTL CKOPOCTb B HEM. JTO
r103BOJIMT NOJTYYHTh SKOHOMMIO Ha Tpy6oriposoae.

[Ipy 3nauenwusix f > 0,5 crnegyeT WM yBEJIMUMTL MaxOBOIT MOMCHT
reHepaTopa, uTo NpUBeJeT K MOBBILLEHHIO MaCChl POTOpa ¥ CPY30I101HC A -
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f ’ { , Puc. 4.21. 3apucumocrs Ko3ppuumeHTa

) ! ! I /v]l f or xapakrepucTuxy Tpy6onposona
_/ N |

|
1,2274,
LA

HOCTH KpaHa MaliMHHOIO 3asa,
WM yBEJIMYHUTb OUaMeTp Tpy6o-
npoeoma (O yMeHbIIeHUs

01 02 03 04 05 06  BPEMEHH 3aKDPHITUS [IPU TOM7KE
5 =2 {Lv) gH, T) SHAUEHUM  THOpPaBIIMYECKOro
yoapa).

I[TosTomy 3amaua onpenenenums TapaHTHH peryJIMpOBaHUsI peruaeTcsi
ITyTEM" CPaBHCHMR pa3/idyHbiX BapHaHTOB TMOpaBIIMYECKOrO TpakKTa
(AnMHBL, OuameTpa TpyGOripoBOJa M TOJILMHBI €ro CTEHOK) M poTopa
reHeparepa (C pasiiMyHbIMEL MaXOBbIMM MoMmeHTamu). Ilo pesynbratam
CPaBHEHM5T NIPUHMMAETCs1 BAPHAHT, OAIOLMi HanMMEHBIIIYIO CTOMMOCTb.

Ilp1Be neHHbIA BbIIE YIIPOLIEHHbIT pacCyeT rapaHTHH peryJIMpoBaHUs
HOCTATOYEH /151 IpeNBAPHUTE TbHbBIX CTauil [IPOEKTHPOBAHHS M pacueTa
IKOHOMHUECKOH 3ddheKTHBHOCTH. Boniee TounHbid pacueT rapaHTHiA
PEry/IMpOBaHUST IPOBOOMTCS TYPOUHHBIMUI 3aBOOAMM U HayuHO-HccIeno-
BaTEJIbCKUMM HHCTHTY TAMH.

J11151 OpMeHTHPOBOUHBIX Pac4eToB Cilyyal rMapaB/IHUYecKoro yaapa rpy
MHTaHMM HECKOJIbKHUX TMAPOTYPOHMH OT OHOrO Tpy6orpoBona Takxe
MOXET ObITb PACCUMTAH [0 BBULCNPUBENCHHBIM (hOpMyJiaM, HO [1PH 5TOM
C/ICHYET pacCMaTpHBaThL CITyyail OLHOBPEMEHHOMO OTKIIIOUEHUST TOJBKO
Te€X IMOpoarperaTtos, paboTaolUX OT OMHOro Tpy6OrNpoBOaa, KOTOphIe
MOLYT OTKJIIOYMTHC OTHOBPEMEHHO OT CHCTEMB (T1pK aBapusix).

4.3. COBPEMEHHHE PA3PABOTKU CTAHJIAPTHEIX
MAJIBIX THIPOATPETATOB B CCCP

B CBrAsM ¢ OTHOCMTE IBHO BLICOKMMU YOEJIbHBIMU  [10Ka3aTesIsiMH
Mmanerx ['2C (6c§nbmaﬂ, 4YEM Ha KpPYITHBIX CTaHLMSX, CTOMMOCTb | kBT
YCTaHOBJIEHHOH MOLHOCTH M 1 KBT-u oTnyckaemori 3JIEKTPO3HEPTHH)
€CTECTBEHHOH SIBJISIETCS HEOBXOOMMOCTh MaKCHMAJIbHO BO3MOYKHOI'0
CHMXXEHMST KaK CTOMMOCTH 060pYHOBaHMS, TaK W pacxodoB Ha ero 3Kc-
fuyataumio. HMexodst M3 storo yCJI0BHsA, MOXHO COpMY/IMpOBaTh M

OCHOBHBIE me@OBaHHH K TBXHC)J'IOFM‘-!QCKOM[Y oéopyzxosamuo Ma.ﬁbixg

['>C: BbicoKasi Hame XHOCTL U NpocToTa OOCITYXXHMBAHHUSI B COYETAHUU C©
HIM3KOH CTOMMOCTBIO. DTH nBa TpefoBaHHsI, KaK paBMJIO, HAXOLSITCA B
MPOTHBOpPEYMH, TaK KAakK BbICOKAsl HAIOEXKHOCTh TpebyeT rnpuMeHeHUs
BBICOKOKAYECTBEHHbIX MaTEPHasIOB M XOpOLUei MeXaHUUuecKOod o6pabot-
KH, UTO IOBLILIAET CTOMMOCTL 0GOPYTORAHMS. TTosaToMmy zanmaua xowcr
PYKTOPOB, TEXHOJIOrOB M MPOEKTHPOBLIMKOB MO BbIMOJHEHUIO 3TOrO
[TpPOTHBOPEYMBOro TpebOBaAHHA He MeHee CJIOKHA, 4YeM TIpU CO3OaHHHU
YHHKAJIbHBIX 10 MOILHOCTH U pa3MepaM rMapoarperaTos.
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Hauunaga ¢ 1984 r. 6114 BO306HOBNEHB! pa00TE! 10 CO3AAHMIO Mallbix
ruﬁi)ggl:berama B CCCP. Texnuueckue '1;1’)(36088.}41491 K ?,THM mnz%i?}g
rataM 6bUIM paspaboTaHbl MHCTUTYTOM ~I'HMOpOrpoexT’, a pasp6OCT .
KOHCTPYKLIMH FMOpoarperaTton Obliia ropyyeHa CblapaHCKOMyOT;;‘peI‘aTIzl )
UTEeNbHOMY 3aBony (THMOPOTYPOMHBI M KOMIVIEKTAUHsST THMAp ;; Mam”i
Bcecoo3HOMy HayuHO-MCC/IE0BATE/IbCKOMY HMHCTUTYTY 3JIEKTp aaur
HOCTpOeHMs1 (FeHepaTopbl), JIEHHHIPaCKOMY MeTaJJTMUeCKOMYy 3(11 U L
(cucTeMa peryJsiMpoBaHHsi) U XapbKOBCKOMY TYypOMHHOMY 3aBomy (I1pel

BOpbI). 7
Tyrgg:;;lz;;ngi S?IBPIJ'IOCb OCBOEHHE KOHCTPYHpPOBaHHS, Haromane}mg
M MOCTABKH KOMITJIEKTHBIX, CTAHIAPTHbIX 'MIOpOarperaTonB [Jisi Ma?}lt%;
['DC, oTBEUAIOIIMX COBPEMEHHOM TEXHOJIOTHH H3MOTOBJICHHS, }viOHTa}/:\Ic: §
skcrTyaTaumu. I[lepsoouepensblie ruapoarperars! OyayT HU3roToBJ/ICH!

1989 r. ) ) )
Huke MpUBOOSITCS KpaTKHE XapaKTEPUCTUKH W rabapvThbl Mepsooue

WpoarperaTos. )
peﬁ?ﬁiﬁﬁp;;blnmpoamex o pr‘a'r C [ponesyliepHOM rvmpOTypguno‘f:
ITp15/811-B-100. Sta rupporypbuHa ¢ pabourm KOJ’IGSCOM IHSHSNK’IE?}‘L
1000 MM ripeaHa3HayeHa U1t pabOThl [IPH Haropax oT 5 Oo ‘{f qu e
XpPOHHOM uyacToTOi BpaieHusi 428,6 n 500 06/MuH U Ma}icnma ];CHH
MoruHoCTbo 450 1 800 kBT COOTB@TCTBQHHO.UHa puc. 4.22 npcucraszOT“
3KCIUTyaTallMOHHBbIE XapaKTEPHMCTHKY  3TOH Typﬁffﬂébx nﬁx;xw qi';\m;:f,l
BpalleHust 428,6 06/MuH, a Ha puc. 4.23 v puc. 4.24 — rabapuTiibie pas)

Uapo rara. -
! Kigglan ?:;ggfyl;yfiﬁiﬂfgeycmuosxa KpOMe DBYX Baplfv{aHTOB nc? 9:1&31(})11:
BpallleHUsi MMeeT TaKXe [OBa BapuaHTa CHCTeMbl YI1paBJlCHMsE ;

HM j;;’a ° S ® //%%qo’
10 V'l //// //olo ; SNV
y . .
Ny
/ ;//"
§ \ » =
; § Qﬁ @/“W/;M .
J 100 % 300 200 e

Puc. 4.22. DKCrnyaTalMoHHAS XapaKTePUCTHKA THAPOTYPOHHEI [1J115/811-B-100:

1-1 — TMHUSA OrpaHHUUYEHHSsST MOIIIHOCTH
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Puc. 4.24. YHHUObUUMPOBAHHBIA ruapoarperat ¢ nponennepHoit ruapoTypbuiion (#1 =
=15 M, n = 500 06/muH, N = 800 xBT): )
{ — KOTIbLIEBOi 3aTBOP; 2 — 3JIEKTPONPUBOLL 3aTEOP,; 3 — CIIyCKHOM KJIanaii KaMepr!



ripaBJ I
§ a,rl) ::::zo!ngm alirnapaToM i ¢ UM/IMHOPMYECKHM 3aTBOpoM. [UIst Beex
pa6poqe :;)1}3( O}Jf;gg:sg;:ue JionactsiMy ( IUIsT COrJ1acoBaHMsl ¢ Haropom)
HM3BOOMTCS HEABTOMATH
YECKOro MJIM PyYyHOro NpHBoaa OS¢ nioMoLLio SnexTp-
yn .
e ggznsﬁgxe HanpaBNsIOLMM  arapaToM /M LMTHHOPHUYECK UM
ot BoaMo; efagg;r::g: ;I;)xwombxo perynsaropa ¢ MHY wu cepsomoto-
paBJIEHUS] b
PONOL10 S PP aHT | UMTHHODHMYECKHM 3aTBOPOM ¢
Pabouee koneco TYDOHMHBEI UMeeT ueTnipe J1on
CTajiM, Kamepa pabouero Koneca BLINGIIN

HEp)KaBenLeh
o Ka : H OHHOI CTanu ¢
ablpmm y 1;(1;1;; :HOGM. HMogumnuuk Typ6usbl uMeet PE3MHOBHBIE BKJIa-
e Bom C};xf; nngvm:aKy. Mexaumambr Hanpasnsiomero annapara
CAMOCMA3bIBAEMBIMM  TOAILMITHHKA]
. amMM. JINs 4acToTbi
6% e ;;432’6 06/MHH MOILHOCTL renepatopa 500 kBT, nHanpsixenue
k@lil4é 6,11n3 g ﬁ?m BpaileHHst 500 06/mMuH MmowmHocTs 800 KBT Hanpsi
, - l'@HepaTopbl UMEIOT cTaTHue ’ -
s o HECKYIO CUCTEMY BO3OYKOCHUSI.
L 3anau;:,ﬁt«eﬁreH(—zpampora BO3OyLHOe ¢ 3a60poM BO3yxa M3 Malliy-
ore rpysonoﬁzxe POCOM ropsidero BO3Oyxa B MallMHHBIA 3371 Heobxonu
MHOCTb KpaHa [U1st MOHTAaX , -
poroPa ronepaeo) o i a ruppoarperara (o macce

Iunpoarperar ¢ TOPHU30HTAJILHOM  Kall Z
e poal T . CYJIbHOH  I'MIpOTYpOHHOId
cpf@qi&uxo J:gﬁqamn nepenayed Ha reHeparTop. DToT rn,npoarper(:;
A CoM nrameTpom 1000 MM ripeaxastauen nst paboTsl npu
e rw:(;‘(’) x;MﬁeeT Mz.gzcuMaJEnyo MouHocTe 500 kBT, wacrory

TYpOMHbI 06/MUH, a re
Cmperynm o s Heparopa - 1000 o6/mun
€eT HEMNOABM)XHBIM HarlpasJistiol il .
JIMpyeMble ionactH paboyero O Tt
Koneca. /151 npexkpatleHust 181

’KEHHS BO-
?x?]o ;:I%ez ;;%pOTypﬁnHy TIpK €€ OCTAHOBKE CJTY>KHUT NpeOTypOHUHHbIA i
P ArameTpoM 1600 MM (¢ rpy3oBbiM _
E INPUBOOOM Ha 3aKpbl-
tHe). Kor s
) Komrionoska u ra6apute atoro ryfpoarperaTa naHbl Ha pUC 4p25

Pabouee koneco THOPOTYPOMHE! UMEeT YeTLIPC JIOHACTH
1T VD | EISTs HCOULIpC JIOMNacTH, M3roToBMse-

Mble 2 cTe
MIG ;13 ;egzﬁsexomen cranu. J11s1 roBopoTa sonacreii rpy perysimpoBa-
ynpaBneHZl * nhi%onbayercq FHIpaB/IMYECKHUHA CEPBOMOTOD M KOJIOHKA
ot Mcl1 Y. Dta xe MHY HCMOJb3yeTCsl U1 yripaBSieHUs
HMCKOBOro satsopa. [Ipumene 2
: . HHUE YITIOBOHM K 2
flepenadn Mexay ryopo 1 —
TYPOHUHOH M reHepaTopom
[103BOJISIET 1
M i p DPOTOYHO-
- }),, .rgw)e u;); r lgg&(:{}:;’)'(im{u’gpnrinmm MIPOCTBbIE FHpaBNHMUECKIE hOpMbi
g oA, 00 I\;_;AJ;VIB&HHC reHepaTopa. Henocratkamu Takoi KOHCTpYK
asi OOCTYIMHOCTh KOHUUE % '
CKOH repenauym
MOB TYPOMHBI BHYTpH K / ; ot
arncynel OJ11 MX 0OC/TYKUB

Tak>XXe HeoOXOOMMOCTb 2 ) it ooy o

H CrieLiHa/IbHOM 2 ' ;
A Oarol e MC BbIHECEHHOH CHUCTEMBI CMa3KM

Feneparop storo riimpoarpera: 5

o BeH;‘Hﬂ ;1 .U 1 MApoarperatTa - O0bIYHbIN ObICTPOXOAHBIA C OTKpbI-
el AHEH [UTST OXJTQXXKOEHUST, HalpsKEeHUEM 6,3 kB. MonensHbie

e MAOPOTYpOHHBI TAKOro THITA elle He MPOBOOMITUCE, TTO3TOM

" :

PUTENILHYIO pabouyio XapaKTEPHUCTHKY MOXKHO honyqpm):
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Puc. 4.25. ['ODM30HTANBHBIA KanCyNbHBIA THOpOarperat ¢ yrjloBoH nepenayeyt K

reHepaTopy:
1 — renepaTop; 2 — CEPBOMOTOP; 3 — 3aTBOP PEMOHTHEIHA; 4 — IMCKOBLIH 3aTBOD

[IOCTPOEHHEM Ha OCHOBE [pOMNesUIepHbIX XapakTePUCTHK KariCy/bHok

TypOUWHEL

BepruKaJlbHbIH ryUapoarperat ¢ PAIMAIILHO-OCEBOM  TMAPOTYPOHHOM
B METa/UIMUecKOil CIMpaJlbHOM Kamepe. DTOT arperat ¢ pabouiin
konecom auameTpoM 1900 MM rpennasHaueH fwist paboThbi 11PH HALIOPAX
710 45 M ¢ MaKCHMaJIbHOM MOLHOCTbIO 107500 KBT, yacToTOM Bpaiictiitsi
187,5 1 250 o6/muH. mppoarperat yMmeeT OObluHbIA Habop y3ion b
KOMITOHOBKY, XapaKTEPHYIO U151 CPeIHHX BEPTHKASIbHBIX painaslbHO-0cC:

It

e Nty Sy g T Y -
[}

BbIX TUOPOTYpOUH (pHc. 4.26). Pabouee KOIECO rHAPOTYpOMHbI JLITOC |
HepKaBeIollleH CTasH, HarpasJ/IsoUHH MOAIKITHUK Ha BOIISTHOM CMalKe.
YripaBneHHe HarpasISOLMM allfapaToM OCYLIECTB/IAETCsT € MTOMOUIbK
MacJIiHOro CepBoOMOTOpA.

[eHepaTop [10[BECHOIO THIA C ABYMsI HAMPABJISHOUIMMH TIOLIIHIIHIT
KaMH M pa3OMKHYTOM CHMCTeMOI BeHTW/IsilK. Hanpspkenne reseparopa
6,3 kB, crcrema BO3Oy)XOeHHsT CTaTHuecKasi THPUCTOpHAsT. DKcrrivara-
LIMOHHBIE XapaKTEPHUCTHUKK TypOWHbl pelCTaB/IEHbl Ha DHC. 4.27 (i1
uyacToTh! BpaweHust 187,5 06/muH).

l'opu3oHTaNbLHBIA rHpoarperat ¢ panMaibHO-0CEBOM  rHapOTYpOH-
HOIl B METa/UIMUECKOii CrvpajlbHOM Kamepe. Ha puc. 4.28 riokasat
OGLIMI BUI CTaHOAPTHOO FOPU3OHTAILHOrO rMpoarperaTa, rnpeinasii
yeHHoro mwisi paboTbl Ha Hanopb! 10 70 M ¢ MAKCHMAIIbHOM MOIHOCThLIO
1m0 746 kBT ripu uacrore BpaweHust 1000 06/MuH. DKCrulyaTalioniasi
XapaKTepHUCTHKa rMapOTypOHHBL MpHBEJeHa Ha puc. 4.29. DTOT MaJIbLIM
ryMapoarperaT JOCTaTOYHO KOMIAKTCH M3-3a OTCYTCTBMST MOIIIHIHIKON
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Puc. 4.28. YuubuMpoBaHHEBIH rHapoarperat ¢ rop13oHTalbHoi PO runpoTypbiHoi:

Puc. 4.26. YHUDHLIMpOBAHH I %
: dHLMp M ruppoarperat ¢ PO runporypbutoit Dy = 1,9 M . 1 — ruppoTypbuHa; 2 — cePBOMOTOP HATMPABIISIOILETO 2MNapaTa; 3 — reHepatop; 4 —
KOXYX MaXOBHKa
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i Puc. 4.29. OxcninyartauyoHHas xapakTepucetrKa ruapotypbuns PO 230-7916-I'M ~50:

14 1-1 — myHUS orpaHMUYEHMS MOLIHOCTH
1500 2000 2500 3000 3500 N, kBT

Puc. 4.27. DkcnnyataunoHHas XapaKTepucTHKa rugporyp6unbl PO 45/820—-B~190:
I-1 — TMHMUST OrPAHUYECHUST MOLIIHOCTH
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P77 Yeyn o

TypOuHE! (pabouee KoIeco TYpOHHLI H MAXOBMK KPCNATCH K KOHCOJISIM
g’aéna reHepartopa). ['eHepatop rupgpoarperata HMeeT HaripsikKeHHe
KB. :

Qucrema ynpaBrieHMs! CTaHOAPTHBIMM MAJTHMM THOpOarperaTaMu.
Ota cucTeMa, BKJIIOUAIOLIAST yrIpaB/ieHHe ruapoTyp6MHOM, NpenTypouH-
HbIM 3aTBOPOM W BCIIOMOraTeSIbHbIMY CHUCTEMaMu ruapoarperara (Haco-
Cbl CMA3KH, CUCTEMB! PETYJIMPOBAHHSI, APEHAXXHbIE HACOChI, KOMITPECCOpHI
H T. I.), paspaboraHa JIeHHUHrpacKMM MeTa UTHJYecKUM 3aBonoM. CHucre-
Ma Heé BKJIIOYaeT pEryJIMpOBaHME HAMNpPsDKEHHST U 3JIEKTPUYECKHME 3ariIy-
Tbl IeHepaTopa. B CocTaB CHCTEMb! BXOASIT PEryJisiTop YacTOTH! Bpale-
HHs1, MacCJIOHanopHasi yCTaHOBKa, KOMIUIEKT OaTYMKOB M YCTPOMCTB
ABTOMATHKH BCNOMOraTeJIbHbIX CMCTEM M T1aHEJb YIIPABJIEHUS] MaJlbIM
ruppoarperaToM. PerysisiTop no3sojisieT OCylUeCTBIIsITh peryJIMpoBaHHe
KaK 110 vactore ripyd pafore Ha H30JMPOBAHHYIO HATpPy3Ky, TakK M [0
P&XHMy BONOTOKA MpH paboTe ruppoarperata napasuie/lbHO C 9HEPro-
CHUCTEMOM. :
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Puc. 4.30. Cxema Mac/10HaNOPHO#HM yCTaHOBK:

1 — MacnoHacoc ¢ 371eKTPONPHUBOROM; 2 — KIaNaH IMycKOBO#, 3 — 6eCKOHTaKTHbIA
A2THHK NONCKTHNA; 4 — KJIATIAH MPEAUXPAHMTE/IbHBIA; 5 — pesie ypOoBHS Macna; 6 —
ANaTUYMK TEMNIEPATYpLl; 7 — Mac/OBO3RYLUHEIA KOMIIPECCOp; 8 — pPerynsatop ypOBHS
Macna; 9 — pene nasneHust; 10 — cTaHUMS yrpaBleHMs Hacocamy; 1] — MacasaHbIA
Tpybonposon; 12 — BosmywHbIH Tpy6onposog; 13 — Knanax HOPMAJILHO OTKpHIT, 14 —

KJanaH HOpMAaJIbHO 3aKPbIT
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MacsionarnopHasi ycraHoBka (MHY) ¢ 06beMOM MACTIOBOAOY LUIHOIO
korna 0,63 M3 ¢ pabounMm masnenuem 2,5 MIla ogMHakoBa IUIS BCEX
cTaHOapTHbIX rdapotrypbuH. MHY MmMmeeT OoBa MacsioHacoca U MacJsIoBO3-
IyLUIHBIA KOMIpEeCccop UIs1 KOMITEHCAlMK yTedek Bosayxa. CxeMa ycra-
HOBKH faHa Ha puc. 4.30.

Ha puc. 4.31 npuBeneHa cxeMa pacrioyIoKEeHHsT IaTYMKOB U YCTPOMCTB,
HICMOJIb3yEMbIX [UIs1 YIIPARJIEHMST MaJlol rHApOTYPOMHOM W Ipearypbiti-
HbIM 3aTBOpPOM, paspaboraHHast JIeBHMHIPpaACKKHM MeETa/JIMYEeCKHM

-

3aBonoM. B cxeme YNpamRneHUsT WCMOMBAVIOTCS], KaK MDABMIO, HECKOH-
aKTHBle OaTyMKH MOJIOKEHMST M IOpYyryx [1apaMeTpoB, a TaKKe coBpe-

MEHHbIE 3/IEK TPOHHBIE UCIOJIHHUTE/IbHbIE M CUTHAJIbHBIE YCTPOICTBA.
JansHeRAmM pa3BUTHEM CUCTEM YIpaBJIEHHST MaJlbIMK CTaHIOAPTHDI-

MH rugpoarperatami SyneT repexon Ha MCIIOb30BaHHE MHKpPOrpoLiec-

COpOB, KOTOpbIE O6beAMHSIOT Bee PYHKLIMM aBTOMATHUECKQrO pery/Mpo-

!
7 V4 J ocoo
o cCco
.
g T T 1 1
! HUHN
t
| J 5 6
Bo30yx

; /

1 yéa/ o 071 HHY
] e T

%ﬁvamue X !

ianbon
o~ e
- L =)

'3 l{f

Puc. 4.31. Pacrionioxerie yCTPOMCTB AJIst YIIPABJIEHHS TMAPOTYPOUHOM:

1 — paTuUMK YpOBHS Macna; 2 — OATYHWK TeMITEPATYpPhl NOAIUMIHMKA; 3 — JaTtui
Temriepartypsl Macia; 4 — rnaHenn yrnpaBlieHUs rHppoarperara; 5 — 6eCKOHTaKTIHbIC
NaTUMKH MOJIOXEHHUST; 6 — 30JIOTHMK YMpaBlIeHUsT; 7 — KOHTAKTHBIA OaTuMK 10510XC-
HUSA; 8§ — gpudMaHOMeTp; 9 — DATYMK YACTOTHL BpalLieHusi; 10 — pesie 4acToTh! Bpalje-

HUA
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BaHWST MOIHOCTH, HAarpsKEHHs!, YaCTOThl YIIPABJIEHHST BCIIOMOIATe Th-
HbIM 060pynoBaHMeM, oxpaHbl I'DC 1 curHamM3aLmMm o HEHCIPaBHOCTSAX.

llponssoncrso u cranpmapmzaimst o6opymoBanmst mamex I'9C B
crpadax COB. Crpanbl CIB u COPI0 B HacTosiee BpeMs1 MPOMU3BOASIT
OOCTAaTOYHO GOJIBLIYI0O HOMEHKJIATYpy T'MOPOCHIIOBOrO obopynoBaHusi
a1 Masibix OC. OCHOBHBIMM MMPOU3BOOMTEISIMU 060pyOBaHMs SIBJISI-
1orcst Pymeinus, KOrocnasus, Bosrrapusi, Uexocnoesakusi. B PyMbiHmu
nponssonsiTest 4 THnopasMepa PO runpoTypbuH ¢ Hanopamu 1-120 m u
MouHocTsIMU 30-1700 kBT, Ip runporyp6utbl Ha Haropsl 1-10 M MoLu-
HOCTeIO 1,5 — 46 kBT (4 TMnopasmepa). B I0rocsiasuu npousBoasitest 90
THIIOpa3MepOB KOBLUOBbIX IMOPOTYpOHH. Boirapusi npoMsBoOMT KOBLIO-
BbIe TMOpOTYpOHHBI (4 THropasmepa) ¥ PO Typ6unbr (7 THUIIOPa3MepoB).
[lonepeuno-cTpyitHble rHMAPOTYp6HHbI POU3BOMUT Ky6a (11 tunopasme-
poB, mowHoctseio 0,5-1000 kBt) 1 YCCP (5 THIopa3mepoB). Bosblloe
4ncnio Tinopasmepos Ilp v U1 Manbix runpoTyp6HH Mpeanaraior rpous-
BOACTBEHHbIE rpearpusiTiasi YCCP u I[THP, npuuem [MTHP - B ocHOBHOM
MpsIMOTOYHbIE (TpyOHbBIE) THAPOTYPOUHBL.

Marible ruapoarperaTbl KOMIUIEKTYIOTCS] npelTyp6uHHBEIMM 3aTBOpA-
M, pETYJISITOpaMK 4aCTOTh! BPALUEHUSI U CMHXPOHHBIMU MJIH aCHHXDPOH-
HbIMH Ie€HepaTopaMM C KOHIEHCATOpHbIMM GaTapesiMi.. B Hacrosiuee
BpeMst HayaTel pabOoThl 10 CTaHOAPTH3ALIMH [IPOM3BOIMMLIX B cTpaHax
COB runpoTyp6uH U pasfesieHHo Hx MPOU3BOACTBA 10 TUIAM B LieJIsIX
€IMHCTBA KOHCTPYKTHBHBIX M TEXHOJIOTMYECKHX DELUeHHWH B MHTepecax
CHIDKEHN5T CTOMMOCTH HX IMPOM3BOLCTBA U YINOBJIETBOPEHHUsT 3allpOCOB
norpeburenei,

4.4. SJIEKTPOTEXHHUUYECKOE OBOPYNOBAHHE

K anextporexnnueckomy ofopymosanmio masbix I'C  oTHOCSTCS
FEHEPATOPBI C CHCTEMOH BO30YXKOACHHsI, BBIK/IOUATENIH MEHEPATOPHbIE U
JIMHEMHbIE, [10BbILLAIOLIHME TpaHCHOPMATOphl, STUEHKH IeHEPATOPHOro
HarpSDReHUst ¢o COCpHEMY MntiaMi ipy yCTanoBKe Ha I'OC uByx WM
TPeX rMOpOarperaToB, LIKa@mbl YIIPaB/eHUs] U 3JIEKTPUUECKHX, 4 TaKXXe
MEXaHHWUECKHX 3a11IUT. :

Bosbioe uncsio masnbix I'DC nmeroT oauH THUOpOarperar, rIoaToMy OJ1si
HHX CXEMa 3JIGKTPHUECKMX COelIMHEHHH BeCbMa MpocTasi: 6JI0K reHepa-
Top-TpaHcgopmaTop — BJI ¢ ycraHoBKOH OgHOrO MM OBYX BBIKJIIOUaTe-
Jieit. [Ipy paboTe Ha M30J/IMPOBAHHYIO Harpysky yCTaHaBJ/IMBAETCS! TOJILKO
TeHEPATOpHbIA BbIK/LOYaTe b. [Ipu ycraHoske Ha I'OC aByx-Tpex reHepa-
TOPOB BBLIMNOJIHSAETCsT CO0pHAsi CUCTEMA LLIMH MeHEePAaTOPHOTO HaTIpsKEHUsT
€ OOHMM [1OBBIIAIOWIMM TPAHCHOPMATOPOM W [E€HEPATOPHBIMU BBIKJTIOUA-
TEJISIMK Y KaXXnoro reneparopa. [1py ycraHOBKE aCHHXPOHHBIX MeHepaTo-
POB K COODHBIM ILIMHAM [IPHCOe/TUHSIETCS GaTapest KOHIIEHCATOpOB ONiA
KOMIICHCALIMK pEAKTUBHOM MOLIHOCTH M OfecrieueHHsT caMoBO36yxKIe-
HH$1 FeHEepaTOPOB.

nst nuranus norpebuTesniell coO6CTBEHHbIX HY>XO B Cllyyae, ec/H
T€HEPATOpHOE HarpsDKeHWe IpHHATO 6 umu 10 kB, ycraHasnusaercs
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Puc. 4.32. KomrioHosxka o6opynosaHust manoi ['IC:
1 — rupporypbuHa; 2 — reHeparop; 3 — perynsitop; 4 — naHenu yripaBlleHust; § —
ssuerku PY 6,3 kB

TPAHCEOPMATOP COOCTBEHHBIX HYXIT, MOOKITIOYAE MBI K COOPHBIM LAy
P€HEpaTOPHOIrO HAIPSKEHH ST Yepea [1pe0XpaHHTE /H.

Bce riotpeburenu co6cTBeHHbIX HYXI OODKHBL CHAbKaThCst [1CPONMCT -
HbIM TOKOM Hanpsikenvem 380/220 B, Bk/mouasi cucTeMbl VIPARIICHIS] |
3allMThbl, KPOME ITyCKOBbLIX YCTPOMCTB arperara u aABAPUHHOIT  CHIHAII -
LMK,  KOTOpBIE OOJDKHb! [MTHUTATECS MOCTOSIHHBIM TOKOM OT HEOO b1 10} |
aKKyMYyJISITOPHOH 6atapen Hanpsikermem 24 B,

Ilpu ycraHoBke Ha manoit '3C MMKDOTIPOLIECCOPA €I'0 ICK TPOCHA KL
HHEe OfeCneunBaeTcsl CrieLiMalibHbIM 6JI0KOM MUTAHUS, IOV YA
SHEPrHio KaK OT CeTH COOCTBEHHBIX HYXI, TaK M OT AKKYMYJIITODHOI |
6artapeu 24 B npu nycke I'SC c Hy st W B MepUOa OCTAaHOBKH,.

Pacripenenurensuce YCTPOUCTRO MeHepaToplioro HaMpsiKEHMsT MOKRCT
BBIMOJIHATBLCST HA TUIIOBbIX 3aBOMCKMX s1YEHKax Hapy»KHOM 1 BHYTpPCHICT
ycTraHoBKM. Ilocnienxee no ycioBusin 6€30MaciocTy MIPe AIIOYUTHTC bl 1.

IIpumenenne crieLarnbHOro HeCepHIHOrO 3MeKTPOTE XHMUECKOro 000y -
DoBaHust o151t Maslbix ['OC HexeNaTesbHO, TaK KaK 3TO MOXCT B 14 in.
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HeHleM co30aTh TPYOHOCTH C obecrieueHueM 3aracHbIMM YacTsIMU U
3aMEHOH BbIUEIINX M3 CTPOs siueeK MM Mx O6OpymoBaHHsL. DTO e
OTHOCHTCST M K CHCTEMaM aBTOMATHKH M 3/IEKTPUYECKMX 3aluMT. IIpo-
TPeCC B 3JIEKTPOTEXHHKE, M10-BUOMMOMY, M03BOJIUT B 6rxaiiiuem 6ymy-
lleM pasMellaTh JIEKTpUYecKHe mkadbl U AYEHKHU B 30aHUSIX MaJlblx
['OC 6e3 3HaUMTE/IBHOrO yBENMUEHUs! TUIOLALM [TOMELIeHUH, orpee-
JI1€MbIX YCTAaHOBKOM OCHOBHOIO M'MIOPOCHJIOBOrO 060Dy IOBAHMS.

Ha puc. 4.32 npyBeneHa KOMITOHOBKA B 30aHUK Masioit I'IC 3JIEKTPO-
TEXHMYECKOro 060pyNOBAHMS U LLIUTOB YI1paB/IeHHS. ' ’

4.5. OCHOBHBIE ITPUHUMIIN YTIPABJIEHUS
H ABTOMATHU3ALIMH

B ¢Bs13u ¢ TeM UTO IKCIUTyaTaLIMOHHBIE pacxoabl Masioi I'C CyHiecT-
BEHHO BJIHSIIOT Ha ee 3(hPEeKTUBHOCTS, a 3aplljlaTa NepcoHasia JOCTHraeT
50% BCEX 3KCI/TyaTALMOHHBIX PacXOdOB, TO OCHOBOM $OpMHUPOBAKUS
MpHLMIIOB yripaB/ieHHs Takux 'OC noskHO 6bITh COKpalleHHe 3KCIUTya-
TALIMOHHBIX pacxonoB. OCHOBHBIE MPUHLIMITb yripaB/ieHUs1 ¥ aBTOMAaTH-
saumu Manbix I'OC cnemyoume: orcyrersue Ha OC OEXYPHOTO Iepco-
HaJa; NepHoaM4YECKHEe OCMOTPBI NPOBOASATCS 1 pa3 B Mecsily, a TeKyiye
PEMOHTbI COOPYXEHHH M 00OpyNOBaHUSI — BbLIE3OHBIMM GpUraNaMM
SHEProCHCTEMbBI M/IM HECKOJIbKHX Marsblx ['OC; nonHas aBroMaTHsanmst
paboTh! ¢ 060pynIOBaHMs KaK B yCJIOBUsIX paGOTh! B 3HEProcucTeMe, Tak
¥ Ha M30/IMPOBAHHYIO HArpy3Ky. :

Hcxonst M3 3THMX IBYX OCHOBHBIX TIPUHLIMIIOB YIIpaBJ/IEHUSI, MOXHO
CPOPMYJIMPOBATE U COOTBETCTBYIOLLME TpeGOBAHHS K 060pyDOBaHHIO
Manblx ['DC: ob6opynoBaHHe OOSIKHO GbITb MPOCTBHIM B yrpaBJieHUH U
06CTy >KUBaHUH, BCIIOMOraTe/IbHOe -obopynoBaHHe, Heob6xoOoumMoe IS
paboTel rHapoarperaTta U ero 6e30racHOCTH, OOJIKHO paboTath TOJILKO
aBTOMATHYECKH H M0 ero JO/DKHO ObITh MMHHMAIIbHO; PEMOHT 060pYy-
[0BaHMST NO/DKEH CBOOMTBHCST K 3aMeHe CTaHOAPTHBIX M3HALIMBAEMbIX
Y3J10B 3araCHbIMH, M3rOTOBJIEHHE KaKUX-JIMG0 3aracHbIX yacreil Ha 'OC
He  [pellyCMaTpHMBaeTCsl; BMECTO [OPOrOCTOSILIErO pe3epBHpOBaHMsT
OCHOBHBIX 3JIEMEHTOB M YacCTe€H BCIIOMOraTesbHOro 060pYNOBaHUSI M
C/IOKHBIX 3aLLMT CJIENYET NPUMEHSITh aBAPHHHYIO OCTAHOBKY I'MOpoarpe-
raTa ¢ Bblladed CHrHalla Ha LeHTpaJlbHbIH I0CT yI1paB/ieHHst; peryJ/IATo-
Pbl THOPOTYPOHH [OJIKHBI BBIMIONHSATL BCe DYHKLIMM  aBTOMATHYECKOro
YIpaBJICHHsI TMIPOArperaToM, BK/HOUas BCE BCIIOMOraTesIbHOE 060pyo-
BaHHWe; /11 oxpaHbl ['DC no/mKHEI 6bITH MperyCMOTpersb! CrieLMa TbHbIE
aBTOMATHUECKHE OXpaHHbIE YCTPOHCTBA.

C y4eToM 3THX TpebOBaHHUH MOXXHO cebe MpencTaBUThL CJIEOYIOLLIMEA
O06beM OpraHoB yripaBlIeHHsl M aBTOMATHM3aUMM U1t Majol [OC C
OLOHMM-TpEMS MMapoarperaTamMm:

1. Perysnisitop TypOHHBI ¢ hyHKLIMSIMU perynsitopa 4yacToThbl BpalleHUs
rpy paboTe Ha U30JIMPOBAHHYIO HATPY3KY M (hyHKLIMSIMU peryssitopa rio
BOZIOTORY INpH paboTe B 3HEProcHUcTEMY. ‘
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2. Mac/ioHariopHasi ycTaHOBKa KaK AKKYMYIISITOD 3HEPrHM 4/ asio-
MaTUYecKoro samnycka I'SC npu oTCYyTCTBUMM HAMNpsDKEHMST Ha LLMHax,

3. DNIeKTPOHHAsI NaHE b YTIPaBJIEHHS C BBINIOIHEHUEM BCEX (PYHKLIMH
PETYJIMPOBAHHST YACTOTEI, peXXHMA I10 BONOTOKY, pacripefieSIeHHs Harpys-
KH MexXay ruapoarperataMi, BbINOJIHEHHMST 10C/IE10BATE TbHOCTH oriepa-
LM NpH TIyCKE-OCTaHOBKE arperarta, a TakXe YTIpaBJIEHHST BCIIOMOLA-
TeJIbHbIM 000pyHOBaHHEM.

4. YCTpOHCTBO IUISl aBapuilHOM OCTAHOBKM ripapoarperara Iipu ie-
MCIPaBHOCTSIX CHMCTEMb! yrpaB/ieHHs] (aBapHMHLIA 30JI0THHK MpH Hasti-
MM MaC/IOHArOpHON YCTaHOBKH MJTH IPY30BOi MNPHBOLT Har1papIsiioLICO
anrapara ripy €€ OTCyTCTBHH).

5. OxpanHuble M TPOTHBOTIOXapHbIE  aBTOMATHYECKHE  YCTpOMHCTBA,
BIJIOUAOUME  NPENYTPElMTESIbHYIO  CHTHAJIM3AIMI0  WIIH  CpericTha
BOZISIHOr'O I10)XapOTYILIEHHSs].

6. DNIEKTPUYECKHE 3alMThI FeHepaTopa, TpaHChOpPMATOPA M OTXOIs1-
MX HUIEepoB.

Hcrionsenre ykasaHHbIX OpraHoB YTpaBJ/IEHHA MOXET ObITb OObLIYHLIM
C MCIIOJIb30BaAHMEM OTOEJIbHBIX U_IKa(bOB yripaBJieHHs C TPAIMLIMOHHbIMM
PeJIEAHBIMI M KOHTAK THBIMM 3J/IEMEHTAMM MITH COBPEMEHHDBIM C MCIIO L.
30BaHHEM MMKPOIBM ¢ BHEWIHMMM MCMOMHUTE TbHBIMU yCTpoHcTBami
Ha 0EeCKOHTaKTHBIX 3/IEMEHTaXx.

B cBfiau ¢ pa3BUTHEM 3IEKTPOHMKH HCIIO/b30BAHME MMKPOOBM
I10/1yuaeT GOJIbLIOE PacrpOCTpaHEHHE [JIs1 YIIPABIEHUS] COBPEMEHH bIn)
MasibiMu I'OC. D10 3HAUMTENBHO COKpallaeT rabapuTbl CUCTEMBI YIIpas-
JICHHS1 U [103BOJISIET HEe ”CKYMWUTLCS” HA CO3AaHME NOMOJIHMTCbHLIX
salad 1o OonTHMH3alMK yripas/ieHust ManbiMy I'OC. Ectbh npumept
YCTaHOBKM MHUKPODBM OHOBPEMEHHO Ha HECKO/IbKO (KycT) MM Kackan
Masbix ['9C, 1 ecrb NMpuMeps! yeTaHOBKH HHOMBHIIya IbHbIX MUK pPODBM
Ha Kaxzoii I'9C.

Cxema ynpaBneHus MasbIMM rupoarperataMy HeCKONbKHxX [
(omHMM — TpeMsi rupgpoarperataMu) € MCro/b30BAHMEM MMKPODBM
BKMIOUAET TpH OCHOBHEIX §/ICKa: 6/I0K MinTaHms, ripeobpa3ytonmii no-
CTOSTHHBII TOK HanpsbkeHuem 125 B B Heo6xoamumu it NepeMeHHbIA 15
pasHeIx notpebuTene, LeHTpaIbHbIH MHKPOripoLeccop, obecrieympalo-
UIMit aBTOMATHYECKOE YIIpaBJieHHe U BblIauy HMHGMOPMALIMM, OUCIUICH 11
Neuarauiee  yCTporcTso. BeriomorarenbHsle ycrpoiicrsa MHKPOOBM
BKJIIOYAIOT MYJIbTHUILICKCOD /ISt Pa3MHOXKEHUST CHTHAJIOB M BCIIOMOLA-
TCJIbHBIC peJie IUISl peallu3alliM KOMaH[O ynpasieHHsi, MmeeTcos psii
3alMT, NEMCTBYIOLIMX Ha OCTAHOBKY ryupgpoarperara rnpy orkasax B JBM.

MukpoOBM ocyiecTsisier CICNyOLIME aBTOMATHYECKHE DYHKIIML:
TIOC/IEAI0BATE IBHOCTb ONEPALMIA NP ITYCKE M OCTAHOBKE THMIpOAIPeraTa;
Bbllayy KOMaH[ YIPaBJIEHMsI: pEryJIMpOBaHHe, cMa3Ka IO UTHUITHHKOR,
BKJIIOYCHHE CUCTEMBI OXJ/IXKOEHHST M T. I1.; 3aLUMTY Typ6MHBI M reliepato.
pa OT HEHCIIPaBHOCTEH C BBIXOZIOM Ha perle OCTaHOBKMU (anexTpuueckue
3alUMTBI Ha OOBIYHBIX peJle); HaKOMJeH e, nepepaboTKy M BbIOauy HHbOp-
MaLMH O paboTe rupoarperarta; BbINOSIHEHHE $YHKLUMH peryJiMpoBaHiisi
HanpsHKEHUsT 1 pacripe1e)IeHHsT HArPY3KH MEXITy TMapoarperaTamMum.
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Puc. 4.33. Bnox-cxema 3JIEKTPOHHOM YacTH perysusitopa:

1 — curHan yposust BB; 2 - curHan o6paTHOM cBs3M perynsitopa; 3 — CHTHAnN Jacro-
Tbl BpallleHUsl; 4 — aHAJOroBbie BXOQbL 5 — OVCKpEeTHEIe BXOORl; 6 — OUCKDEeTHble
BBIXOAOB!; 7 — MOOyNb MUKpoOnpoueccopa; § — CUrHajibl Ha peJie; 9 — KoMaHb rnycka-
OCTaHOBKM; 10 — muT yripasnenusi; 11 — pmoroNHMUTe IbHbIE MEXaHHYEeCKHE 3alLMTHI;
12 —xoMaHnu yripasnenus; 13 —KOHTDPOJL KOMaHA yrpasieHust; 14 — pyynas aBapHii-
Hasl cMCTeMa yTIpaBneHus; 15 — cunossle dunepsr; 16 — K MexaHU3MaM yrpaBieHHUst

B kauecrBe npumepa mcriosmzopanust MUKpOOBM 1151 yripaBiieHHsi
BCeM o6opynosanmeM I'C B 0HOM yCTPOIACTBE MOXKET CJIyXHWTb peryJisi-
TOp cbx:xprI »PoirT” (ABCTpHsi). Briok-cxema 3JIGKTPOHHOH 4acTHM 3TOro
YCTPOHUCTB2A HaHa Ha puc. 4.33.

Hcrionb3oBanne MasiorabapuTHblx M HaOeKHbIX MHKPOOBM s
yrpasJieHUsi MaJibiIMu ['OC B KOHEUHOM cyeTe CHHM3UT MX CTOMMOCTL M
SKCIUIyaTalMOHHbIE M3OEPXKKH, TaK KakK peMoHT OBM ceomuTest K
3aMEHE IMOBPeXOEHHbIX 6JI0KOB 3aracHbLIMH.

4.6 CTOUMOCTHHE ITOKA3ATEJIM OBOPY IOBAHMSI

Kak yxe yxasesasocs, o6opynosatve mabix IIC saHUMaeT BECbMa
Gorbulyo mo/mo B ee obuieit CTOMMOCTH. DTa [o/si st Manbix T'OC
[Ip1 CYLUECTBYIOUIMX BOOOXpaHWIMILAX M IUIOTMHAX OOCTHraeT 50%.
losToMy ripr meiGope ofopynosanus manoi I'AC, ©CTCCTBCHHO, WiSHyeT
CTPEMHTBCST NOJIYUYNTb CEPUIHHO OCBOSHHOE CTAHIAPTHOe obopynosaHue,
C TeM UTOObI HE MMETh JIMUIHHX PacXOLOoB Ha MHOMBHUIOYa/IbHOE MPOEKTH-

pOBaHHE M UCCIIENOBAHUHA.
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{ ONAIILICT 110 OT0 TILILT T10Ta [T LI T e LA 115
LTOMMOCTS BCEI'C 050p}’ﬂu8w1rln tia CTarik OCTaJIbHOIC MMPpOCKTHpOBa

HHs1 ofpeesisieTcst 110 KaTaJioraM 3aBOLOOB-U3rOTOBUTESIEH, a CTOMMOCTD
MOHTa’)Xa M TPaHCITOPTa — Ha OCHOBE MMEIOLLIMXCS] MPeHcKypaHTOB.

ILnst oueHKH cTOMMOCTH 060pynoBaHust 4 I'OC B LIESIOM [IpH paccMoT-
PEHHUH 3KOHOMMYECKOH L1e/1ecoo6pa3HOCTH CTPOTESILCTBA MaJsibix ['DC Ha
PaHHMX CTasIX MMPOEKTHPOBAHHST MOTYT GbITh MCIIOb30BAHbBI [1POCTLIC
3MITUPHUYECKHUE 32BUCHMOCTH, OCHOBAaHHBIE Ha CPEIHMX CTATHCTUYECKMX
HAHHBIX € UCI01b30BaHHEM (4.27) u (4.28). OHU YUUTHLIBAIOT CJIEOYIOLIHC
HUCXOMHBIE [T0JIOKEHHUS: CTOMMOCTb OCHOBHOIO THIAPOCHIIOBOTO 060pYII0-
BaHus1 (ruapoTypbuH ¥ rugporeHepatopoB) Manblx 'OC cocrasnsieT
90-92% o611ie CTOMMOCTH BCEro 060pyIOBAHHST; CPOK CJIYKObI 060pYLIO -
BaHUs1 MPHUHAT paBHBLIM 25 JIET; CpeIHEee UMCJIO [epcoHana st 0BTy xil-
BaHust Masiont I'OC — 1 uesi/ron; cpedHsIst yaesibHAst CTOMMOCTE TMIPOCH-
JI0BOro 060pynoBaHMs1 Mo ypoBHIO LieH 1985 r. npuHsita 3000 py6/T.

IlpenBapuTensHOE oripenesieHue Macchl TeHEepaTopoB NaHO B 1. 4.2.2, a
0751 oripefie/ieHyst Macchl TMAOpOTYpOHH, T, MOXHO BOCIOJIb30BATHCH
dopmyiamMu U3 cripaBourHmKa [32]:

ous IJ1 Typbun

M, =288 DAl HO4; (4.27)
151 PO Typbun

M, =174e0,49 D, [y 0,16 (4.28)

HuameTp pabouero koneca TypbuHbl D orpeesisieTcss 1o gopMmyJie
(4.10) ¢ ornpeniesieHMeM pacyETHOTO NMPUBEAEHHOrO pacxoma MOpOTypoH-
HbI OT Haropa Ha OCHOBaHHWH rpaguKa, NpHUBEAeHHOro Ha pHc. 4.12.

YMHOXast Maccy TypOHH M DEHEepaToOpOB Ha MX YOEJbHYK CTOMMOCTS,
oripenesisiioT o6LIyI0 CTOMMOCTb 060pymoBaHHsl. CTOMMOCTb MOHTAaXa
npuHrMaloT paBHOH 10% o61eid CTOMMOCTH 060py IOBaHUS. :

I'nasa 5
MHKPOI'SC

B Hacrosiee Bpemsi B CCCP 11 BO MHOIHX [pyrMX CTpaHax K
Kateropud MUkpol'3C O0OTHOCAT TrUAOPO3INEKTpPHUECKIIC
CTaHUMHM MOMmHOCTbIO MeHee 100 kBr, rnpu stoM MouHoct
OIHOI0 rvapoarperara, Kak npaswsio, 0o 50 xBr. 'panmua B 100 kBt
MeXOy MasibiMKi ¥ MUKPol'OC onpenesieHa ycsosHo. B nanbHediem 1o
Mepe HaKOMIeHHUsT [POEK THbIX MU KOHCTPYKTOPCKHX pa3paboToK oHa 6yacT
KOpPPEKTHPOBATHCS.

l'MOposHepreTHYeCcKHi  MoTeHUMall, Mcrosb3yemMblit Mukpol'DC  #
CCCP, cneuna/ibHO He onpenesisuicsi. Kak Mokasas npoBedeHHbLIT 13
FunpornpoexTe aHas/IM3 TEXHUYECKHX BO3MOMKHOCTEH SHEPreTHUecKoro
HCII0JIb30BAHUST CTOKA MHOTHX MaJlblX peK (PaBHHMHHBIX peK MOILIHOCTBHK)
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no 1,7, a ropHbix 10 2 Thic. KBT), B OCHOBHOM MMEHHO 3Ta YaCTL. rMOpo-
SHEPreTHYECKOro MOTeHUMASIA TEXHUUECKH MOXET GbITh OCBOEHA MHUKPO-
roc.

MukpoI'SC - onmn M3 Haubonee paHHHx BMOos I'SC B ucropun passu-
TSl TMOPO3HEPreTHKH. OHM 6bUIH 11poo6pa3oM KPYMHBIX MMOPO3SIEKTPO-
CTaHUMH M 3a4acCTyI0 BbITOJIHSIIM pOJib Mone iel KPYNHbIX TMAPOTYpOHH.
1o Mepe MHTEHCHBHOIO pa3BUTHSI THOPOIHEPIETUKH €€ OCHOBHbIE TEXHH-
UECKHE pellleHHUs] CTa/ld [1€PEHOCUTBCST B MaJlyld THIOpO3SHEPreTHKY.
CosnanHasi B 40-e roabl HOMEHKJIATYpa MHKDPOTMAPOTYPOUH BKJIIOYasia
BCE OCHOBHbIE THUIbI, MPUMEHSIBLIMECS B TMAPOSHEPreTHKE, — Mporiesiiep-
Hble, pAdHasIbHO-OCEBhIE, KOBILOBLIE.,

B CCCP crpourensctBo Mukpol'DC B 50-€ romsl OCYLIECTBIISNIOCH B
KpynHbelx Macwtabax. M3 nocrpoennsix 6000 manbix I'IC 6osbluast yacts
OTHOCHTCST K KaTeropuu MuKpo”. OHM ofecreuvBalii KOMMYHA IbHO-
ObITOBBIE M IPOM3BOACTBEHHbIE [MOTPEGHOCTH B 3JIEKTPOSHEPrHH CeJIbe-
KMX HaceJICHHBIX [TYHKTOB, MEJIKMX NPOMBILLIEHHbIX O6 bEKTOB U Ip.  ~

B nepcriektse coopyxenue MUKpOI'DC BO3MOXHO /ISt 3HEprocHab-
XKEHUST U30JIMPOBAHHBIX OT SHEProCHMCTEMSE! (MJ1M TpebyIolMX pe3epBHUpo-
BaHus1) NOTpeGHTeIeH, YMCII0 KOTOPbIX B CTpaHe elue Besinko. Hanpumep,
MuKpol'DC mouHocTbio 100 KBT MoXeT o6ecrieumTs 3/1eKTposHeprueii
CeJIbCKMH 110CesyIoK ¢ HaceJieHueM 200 uyesl. MM KMBOTHOBOOUECKMIt
xomrieke Ha 300 rosioB KpyrHoro poratroro ckora. Mukpol'DC moryt
ObITb HE TOJIbKO MCTOYHMKOM 3JIEKTPOSHEPIHMH, HO IPSIMbLIM [PUBOIOM
pa3muHbix MauH. CamMoe MIMpoKoe NpuMeHeHHe MUKpol'DC moryT
HaATH I/ O6ecreyeHHs! 3JIEKTPCIHEPIMH  CTALIMOHAPHBIX CeSIbCKHX
norpeburesiet ¥ 06 BEKTOB OTTOHHOIO XXUBOTHOBOIICTBA, MNOPHO-NOOLIBAIO-
X ¥ reosioropa3BeouHblx O6bEKTOB, CTAHLIMI M I10CTOB 'MOpOMET-
CITyKObt, TYPUCTHUECKHX W [IPYTHX PEKPEAlIMOHHbIX KOMIIEKCOB, JIeco3a-
FOTOBHTEJIbHBIX H OXOTHHUBHX XO35HCTB, NpeArpusiTHH I10 ITPOM3BOACTBY
v NepepaGoTKe phIGbl, BOEHHbIX OGHLEKTOB M MHOTHX p. '

[To skcriepTHOi oueHke KHpryacKoro HayuHO-MCC/IEN0BaTE/TbCKOro
otmena suepreTwxy {KuprHUO3) mveionxcsl 3adABOK  OpranMsaiinii
TOJIbKO B cvcreme Arporipoma Kuprusckoii CCP eXeromgHo MoxeT 6bITb
BHenpeHo 110 1000 ruppoarperaros Ha Mukpol’DC. B uesniom rno crpaHe mx
€XeroaHas noTpe6HOCTb MOXET INPeBLICUTh 8 ThIC., & C YUETOM 3KCIIOop-
Ta - 10 10 Teic. runpoarperaTos. UHTepec K MCrosib3oBaHio MUKpolDC
MPOSIBIAIOT MHOrHe ctpaHbl (Monronusi, Ky6a, MHous, BeeTHam 1 mp.).

B Hacrosiliee Bpemst OISt 3HEProcHaGXeHUst MEJIKHX paccpeloTOueH-
HbIX T[OTpeOMUTENIEl B OCHOBHOM [IPUMEHSIIOTCA OM3EJIbHBIE M 6eH30-
NEKTPUYECKHUE arperaTel, BbITYCKaeMble OTEYECTBEHHON MMPOMBIILIIIEH-
HOCTbIO. Hapsily ¢ BaxHbIMM TIpeHMMYLIECTBAMM [10 TpaHCropTabesis-
HOCTH, aBTOMATHYECKOMY peryJIMpoBaHHIO, [POCTOTE MYCKa YU OCTAHOBKH
3TH arperatbl MMeIOT CYIUECTBEHHbIE HelOCTATKH — WCMOb30BaAHUE
NePUUMTHOIO IM3EJIbBHOTO M 0COGEHHO GEH3MHOBOTO TOM/IMBA M Macra,
3arpsi3HEHHE OKpy’Kalollei MpUPOAHOM cpellbl BLIXJIOMHbIMU razamMu M
TOI/IMBOM, HEOOXOOMMOCTh CO3HaHHs 3aracoB TOMJVIMBA U BLICOKAS
MoXKapHasi OMacHOCTb, CJIOXHOCTL NOCTABKHM TOIJIMBa Ha 6osibuive pac-
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CTOsIHMs, HEOOXOOHMOCTb TIOCIOSIHHOIO 00C/IY)XKHBAHKS, BbIC
BEHb LIyMa. _

3aMeHa WM OOMOoJIHEHHE H3e/IbHbIX M OEH302/IeKTPHUECKHX arpera-
TOB TaM, I'l€ 3TO BO3MOXXHO, MHKPOI"'DOC MOXET CyLLIECTBEHHO YJ/IyYLlIMT
3HeprocHabxeHWe ¥ MOBbICUTh 3hPEKTHBHOCTE MHOXECTBA MeJIKHX
norpeburenei.

Haubosbiiee 4uc/io M30JIMpoBaHHLIX 3Heprornorpeburenieit B CCCP
cocpencroueHo Ha HanbHeM Boctoke, CeBepe, B ropHbIX paioHax Cpell-
He#t Aanu 1 KaBkasa, B Kazaxcrade, AntaiickoM Kpae U T. 1.

CoopyxeHne Mukpol'SC BO3IMOXKHO MpPH pasMellIeHMd HMX B COCTABC
Pa3/IMYHbIX TMOPOTEXHHMUECKHMX OOBLEKTOB IS MOMYTHOrO IOJydeHMs
3JIeKTpPO3HEprun (Ha Bopocbpocax, B CUCTEMAX BOOOCHADXEHHS, tia
KaHaJjiax).

Inst npumeHennst MUKpol'DC 0cob0 MEpCreKTUBHB! OOBEKThI CO
3HAUUTENLHBIM TpeobriailaHreM sHeproroTpebieHHs1 B JIETHHI TepHo;l
Had 3MMHHM, TOCKOJIbKY MHOXECTBO MaJIblX peK B 3MMHHH [1ePHO/L
rpaKTUYECKH He UMeeT CTOKa, a Ce30HHOe ero peryJjiMpoBaHHe CylLecT-
BEHHO CHHXXa€eT 3KOHOMMYECKYIO 3hheK THBHOCTL MHUKpO[ DC.

B HekoTOpbix CiTyuyasix uejlecoobpa3Ho mnpuMeHeHue MukpolDC i
KOMITJIEKCE € BETPO3HEProyCTaHOBKOHM, I€/IMOYCTaHOBKOH M OpyTrMMH
sHeprovcroyHukamu. Co3faHHe TaKMX SHEPrOKOMIUIEKCOB  SIBASIETCS
OIIHVIM M3 NEPCIIEK TUBHBIX HarlpaBJIeHHWH pa3paboToK.

INpyMeHUTENBHO K Pa3/IMUHBIM TTPUPOLHBIM YCIIOBUSIM MOXHO BbIJIC-
nuTh aea tvria Mukpol"9C: peanM3yoIUX IMOTEHLIMATIbHYIO 3HEPrHio MITH
KHHETUUYECKYIO 3HEPryio BOOOTOKA. ‘

Tpumepamu meporo THra sABASIOTCST MUKPOI DC ¢ TpasmMLIMOHIIbIM
obopynoBaHueM, pyc/IOBbIe JTMO0 AEPUBALIMOHHDBIE, & TaK Ke paspadaTbiti-
eMble B NocJiegHre roasl Tak HasbiBaeMbie pykaBHble 'OC (pastoBiir
HOCTb [IEPHBALIMOHHBIX).

Mukpol'SC BTOpOro THIMAa YCTAHABIIMBAIOTCS HEMNOCPEOCTBEHHO B

Aid (0T
U

B CCCP rupnsananHbie I'DOC konctpykuumu bB.C. BnuHosa u ap
TpUJlNIeKcHasti BepTUKasbHast .M. HoBukosa, mitauronas
rnjockKornapaajiesibHass W nJjockononsemMuass MM, Jlormno-
Ba, I0.M. HoBuKOBa, TopueBasi MeMOpaHHasi, pOTOPHOIO THIIA
M KalncyjlbHble TUAapoarperathbl, [PUMEHSIEMBIE 3a PYOEKOMM.
B 50 rogpl B CCCP cepyiHO MPOM3BOOAM/IMCL FMOpoarperathl Juivl
mukpol'3C Ha Hanops! oT 1,5 M, pacxon Boaw! ot 0,49 M3/c  nipy My
MaJIbHOM MOLUHOCTH rHapoTypbuHbl 6,7 KBT., B Hacrosiiiee Bpemst b
CCCP BHOBb HAUATO MPOU3BOLCTBO 060pynoBaHUs st MUKpol ™ DC.
BOﬂpOCaMH MNepcriecKTHB KMCII0JIb30BaHHM 1, TCXHHMUYECKOro OCHallICH My i1
pa3paboTKY HeTPaNUIIMOHHEIX KOHCTpYKLMI mMukpolDC B nacrosiiee
BpeMsl 3aHUMalTCcsl B I. PpyHie KHPrU3cKui HayuHO-McC/IeaoBaTC ib:
cxkuit otoest sHepretiky (KuprHHO3) Munsnepro CCCP u MHCTHTYT
"BoooaBToMaTtHKa ¥ MeTposiorus” Mwunsomxosa CCCP, a Takxe B
Nenunrpane BHUNT™ um. B.E. Beneneera u JIIIM um. MU, Kanenina,
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TexHiruecKHe pEiiieHrs, TIpHUMEHSAEMDbIE TIpHW CO34JaHKH MVIK[)UL J\.,,
pasHoobpasHbl. ITO U TpaINILIMOHHbIE: [IPMMEHEHHE TIpaKTHUYEeCKH BCeX
I‘HJ:(pO'I'ypGPIH, HCIIOJIb3YEMbIX B TI'MOpO3HEpPreTHUKe (paIIM&IIbHooceBbIX,
MpOnesiyIEpHbIX, KOBLIOBBIX); MHOIM0  HeTpaIWIIMOHHBIX IpeUIoXKEHMH,
Haripymep ruprsiiasbie I'OC,

T'upnsinonble I'SC cosmaBasivch st paboTbl Ha GOMBLIMX M MAaTbIX
BOOOTOKAaXx, KaHaJsiax. YcnoBusimun IUisd MX HCIrIOJIb30OBAHMUSA SABJIAIOTCH

BO3MOXXHOCTb CBOGOOHOIO 06TeKaHMsi ruapoTypOrHbl BOOHbBIM ITOTOKOM

14 OTC)’TCTBH& crienaninHeR Spranusainyy NoTeKa € NOMOULIC TI'HIOpoCo-
N
up'y')i(c:x—ii/l'h' H3BecTHbi fioriepedydHbi€e W TOpUOBbLIC TIHp/IKIHOHDbIC

I'DC xoHcrpykumu B.C. brninnosa, E.C. Bupiokosa. [lonepeusast KOHCT-
PYKLIMST TIPUMEHSIETCS1 Ha peKaX C LUMPOKWM pYyCJiOM, TOpLIOBasli — Ha
pekax M™MaJjioit wiHpuHbl. [loniepeunasi rupnsinodasi ['OC cocrour M3
HECKOJIbKHX FMOPOTYpOUH, )XECTKO 3aKperuyleHHbIX Ha CTaJIbHOM Tpoce
(BBIMOJTHSAOWEM pOJIb TMOKOIo Basa), pedyKTopa M IMAapOreHepaTopa.
Tpoc ¢ rugpotypbriHamMu pacrosiaraeTcsi B Bofe NOrepeK peKH U yaepxu-
BaeTcsl Ha o6oux Oeperax SIKOpsiMM WJ/IM aHKEpHbIMH oropamu. Cuna
JI060BOT'O  COMPOTHUBIIEHHUS TMPJISIHObI TMOPOTYPOHH Ipy o6TekaHHM ee
BOOHBIM TIOTOKOM HaTsirMBaeT Tpoc. bnaronapsi aTOMy CHpJ/isiHOa He
OITyCKaeTCs1 Ha [IHO peKH M CO3MAIOTCs1 YCJIOBHS! [UTs1 Tlepeiayuk KpyTsile-
ro MOMEHTa OT r'MApOTYpOHUH K TpOCY, a OT Hero K peOyKTopy, pacrioso-
»xeHHOMYy Ha 6epery. B npoiusiom npyMeHsIMCh TUPJISHOHbBIE TMOPOTYp-
6uHbl aviamMeTrpoM 20-50+cm. MoluHOCT, OOHOrMpJIsIHIHON MUKpol'OC,
COCTaBJIEHHOM U3 MOrepeyHbIx rMapoTypOrH, orpenesisiercs o ¢gopMyre
v : '
N=DL—2-ﬂHﬂpnp (51)

roe N — MOWHOCTb Ha KJIEMMaX ruaporeHeparopa, KBT; D - nuamerp
ruapoTypbuHel, M; L — niiMHa aKkTHMBHOM yacTy THUpSSTHOBL, M; V — CKO-
pOCThb BOHHOI‘O rnoroxka, m/c; M, - K03¢>:bMuHeHT xapaxmpusylouum
Kadeclrso npux,)nun Anupu1_ypunnm V_uwt Lypunru:u C.C. Di/ipiOKOBd. My =
=0,46); N, N, - KIII, pasubiit nnsi penykropa 0,7-0,9 v renepartopa
0,75-0,9 cooTBEeTCTBEHHO.

B 3aBuMCHMOCTH OT COOTHOLIEHHMST HEOGXOOMMOI MOILHOCTH W Mapa-
MEeTpOB BOOOTOKa BbIGHMpPAeTCsl YMC/IO YCTaHAB/IMBAEMBIX TMOPOTYPOUH.

IMTpyMEeHSII0TCH TaKXE CXeMbl MHOTOTHMDPASHIOHBIX MUKpoIl'DC
C rmapaJjifieJibHbIM U JIYYeBbIM pAacClOJIOXEeHWEeM FTUpJISHIO.

Ha yskux BomoTokax oT60p MOLUHOCTH IMOMEpPeUHbIMU MUPASTHIHBIMU
I'SC 3aTpynHeH, No3ToMy KOoraa rnosiBjisieTcst Heo6X0OMMOCTb YCTAHOBKH
fonpWOro uvc/ia CHUPAsTHA, MpeasiaraeTcsl YCTaHOBKAa TOPLIOBBIX MMOpO-
TypbuH. B oTnnure ot nonepeuHor runpotTypbiHbl, B KOTOPOHM aKTHUBHAasA
MOCKOCTB, BOCTIPUHMMAIOUIAST CHJTY OBUXYUIEroCcsl BOJHOIO TOTOKA,
pacrnoJfiaraercsi napasuie/lbHO OCH TpOCa, TOPLIOBast TMOpOTYypbuHa OpHeH-
THpOBaHa 3TOH IJIOCKOCTBIO MEepereHaNKYISIPHO OCH Tpoca. DddheK THB-
HOCTb MCr0/1b30BaHHUS! MOILIHOCTH TOTOKA TOPLIOBBIMM HIPOTYpOHUHAMM
3HAYUTEIIBHO HHXE, UEM IOJIEPEUHBbIMU.
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HiifipOi(Oi"O TMpUMEHEHNWA THPJIGHOHbIE I'oC He MOJIyUJIN. IIpu pHeur-
HeH rpocToTe MNOJIy4YEHUs 3JIEKTPOIHEPIMM OHM MMEIOT M HEINOCTATKH,
OCJIOXXHSIIOILIME MX 3KCITyaTaluIo: HE3ALMIIEHHOCTh OT TMOBPEXRACHHS
[1aBaloLMMH peaMeTaMH, HEBO3MOXKHOCTb paboTh! [pH 3HAUM TEJIbHbIX
CYTOUHBIX KOJIebaHHsIX rJ1yOHUHbI [TOTOKA, YTO, Kak npasuso, HabmonaeT-
Cs1 Ha MaJlbIX FOpHbIX peKax HOXXOeBOro M JIEOHWKOBOIO NUTaHMs1, HEoHXO-
OMMOCTb ObecrieueHHst TMOCTOSIHHOM rieperipaBbl ¢ 6epera Ha 6Geper M
comep KaHHs! 3KCIUTyaTallMOHHOro riepcorHarsia ¥ p.

Kupruackmnm dunranom BHUMOM 6bi1a pazpaboraHa v MaroTorneHa

A\ 1

O
Y

19 NDOMARONICTREHHOM ITNORCDKU rapTvs OMNbLITHEIX O6paslien

a7 P UMISDV ALV OUHSEUY SPUBCPIKS

I'SC koHcTpykumn A.C. Menemko mouHocTso 0,6 Thic. KBT. Iapgpo-
arperat COCTOMT K3 runporypbuHbl Tuna “baHku”, ruOporeHepartopa,
perynsiTopa HamnpsbKeHusi, BOOo3abopHHKa 1 THOKOro HAropHOro 111U1aHrd
u3 karpona. Ipusoa ruaporypbutsl MHKPoOI"OC ocylecTBAsIETCH 3a CUCT
CO30aHUs1 Haropa BOIb! B DyKase, YK/1aObIBAaEMOM IO YKJIOHY peuricH
noJiHbl. Obumi Bec Mukpol ' OC cocrasrsieT Beero 50 kr. OmHaxko otia
MMeJsla HEeKOTOpPhIE KOHCTPYKTHBHbIE HEOCTATKH, B Ja/lbHEMLIEM Oblila
yCOBEpILUIEHCTBOBaHa.

B KuprHHO3 co3paHb! skcriepyMeHTasIbHble 00pasibl Py K apH bl X
nepenocHbix ['OC (PIIIDC), paccumnTtaniible Ha BLIpabOTKY [E€PEMEHHOTO
TpexgasHoro Toka uacroroi 50 I'u, Hanpsoxenuem 380/220 B + 10%:

PIIr'acC 1,5 PIIISC 3
MowmHocTs, KBT. . oL 1,5 3
Macca 3HEeProbJIoKa, Kl v v v v v v v e e e e e ae e 90 100
JnuHa r6KCero BOOOBOOA, M. v v v v o v v v v v e 109 100
Pacxon BOObI B BOOOTOKE, J1/C . oo v v v e e e et 70 120

Pabora atux PIII'SC ofecrieurBaeTcsi OT MaJflblX PEK M PyUbeB C
MMHHMMaJIbHBIM YKJIOHOM 3,5°. B Hacrosiliee Bpemsi paspaBaTbiBaloTcs
aHaJIOrMyHbl€ KOHCTPYKLIMK MoIHOCThIO 10 10 KBT.

InuresnibHasi MPOU3BONCTBEHHAS IKCIUTyaTallMsl OMBbITHBLIX O6pasLion
£ ..F3C MOILIIHOCTLIC 1,5 kBT fcKasania, 4To Ok IpGCThi B yiripaBJ/iCHriii ¥i
HaneKHbl B 3KCIUTyaTallkH, He TpebyIoT MOCTOSIHHOIO 06y XX MBAKOLLETO
repcoHarna, MoryT 6biTe CMOHTHPOBAHbI M MyilleHbl B paboTy JiMuanvu 6e3
crielirasibHOW MOAroTOBKH, 06eCNeuHBaIOT 3J1eKTPOIHEPrHE Bech Habop
ObITOBBIX M TNPOM3BOIACTBEHHbBIX 3JIEKTPOIIPHUEMHHKOB MaJslblX O61LEKTOR,
MOrYT ObITb MCIIOJIL30BaHbl B YCJIOBUSIX C MEPEIBMMKHBIM (KOUYCBLINS)
xapakTepoM pabotel. Kauectso Bepabathiaemoit Ha PIIIOC anexTpo-
3HEpPryu orBevyaeT TpeOOBaHUAM, [NPEAbSIBITCMBIM K TaKMM MHKpo['DC.

[Mpumenenne PIIIOC orpaHyuymBaeTCst BONOTOKAMM FOPHOTO THIIA C
OOCTAaTOUHO GOJbIUMM YKJIOHOM. B oTAenbHbLIX ciyuasix rnpi Hangin:
BOMOIOANOPHOM [JIOTHMHbBI HE3HEpPreTHUYecKoro HasHauyedusi PIITDC
MOXET HCIMOb30BATh HAIIOp Ha [J/IOTHHE.

HMHTepec K nMpuMeHeHMIo MUKPOlL'OC, paspaboTKe 1 NPoM3BOACTRY 115!
HuUx 00OpyaOBaHUSI LIMPOK. DTH BOIIPOCHI pPacCMATpPUBa/IMCh Ha 2.1
Esporiefickon  koHdeperLmn rno nansiv IDC B 1986 1. [1o pesyibsratan
06paboTKH MaTEPHATIOB Pa3MuHbIX HHUPM KOHbepeHLMeH Gnlia paspabo-
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Puc. 5.1. Homorpamma nas orpenesieHMst 067aCTH TIPUMeEHEHUsT THUAPOTYPOMH Moy
HocThIo MeHee 100 kBrT:

1 — nponennepusie; 2 - HABYKpaTHBIE (ronepewHo-cTpyHHble); 3 — KOBILIOBHIE; 4 —
KafcynpHele MIH “Tpy6HBIe” ruapoTypGHUHLL § — OBYKpPaTHBIC; 6 — LEHTPOGeXHbIEe
HacoCsl; 7 — KOBLIOBbIE THAPOTYPOMHEL 8 — rMIPOTYPOKUHEI Tropre; 9 - PO rHRpoTyp6u-
Hel; 10 — BogstHBIE KoJeca; 11 — oceBble HACOCHI; a-a, 6-6 — rpaHuLEl o6NacTH NIpUMeHe-
HHSA TUOPOTYpOMH

TaHa HoMorpamma [uUlst oripeiesieHusi 061acTe MpUMeHeHHsT pasTHUHbIX
THNOB ruapoTyp6orH wisi FAC mMowrocTsio MeHee 100 KBT B 3aBHCUMOCTH
OT pacxona, Haropa, MOLHOCTH (puc. 5.1). U3 Homorpammbr BMIOHO, UTO B
KauecTBe MMKPOTYPOMH TaK>Xe BO3MOXKHO WCMOJIb30BaHUE CepUMHbIX
LEHTPObeXHbIX Hacocos (cm. § 4.1). :

Mrorure 3apy6exubie $HpMBI, HaripyMep aBcTpuiickue ”Dnun” u
“Kecenep”, usenckast "Crannya” (puic. 5.2) v mp., BBITYCKAIOT KOMITAKT-
Hble Mukpol'OC, nonHocThIO HM3rOTOBJIEHHbIE, CMOHTHPOBAHHbBIE U
MClbiTaHHbIe Ha 3aBome. CraHnapTHble THMOPOATPETATH COCTOST M3
THOPOTYPOMHBL,  TpaHchOpMaTOpa, — pacripemellHTe TbHbIX YCTPOKCTB,
arriapaTypbl perysjiMpoBaHMsl M YIpaBJIEHUS] M [OCTaBJISIIOTCS K MecTy
YCTAaHOBKH B COOpaHHOM BHE.

bosbioe uneno muxpol'SC nipoussommtes: B KHP, roe us pa6oraio-
twx 90 Teic. Masibix I'IC MMEIOT MOLHOCTL MeHee 25 KBt 60 ThIC, T. €.
310 MHKpOI"DC. O6opynoBaHue 15t HUx CTaHOAPTH3HUPOBAHO U MpHMe-
HSIETCS1, HauyMHAas! C MOLLHOCTH 12 KBT.

OtcyTcTBHE B HacTosiee Bpemst B CCCP npoMbILLUTIEHHBIX YCTAHOBOK
MHKPOI'OC He No3BoJIsieT NaTh peKOMEHIALIMM 10 UX NpHUMEeHEeHHIO, XOTs
MpEOBApPHUTE/IbHBIC pACUYETh! MNOKA3BLIBAIOT, UTO MCMOb30BAHMIE MHKpO-
I'SC BMecTto nusenbHbIX M GEH303/IEKTPUYECKYIX arperaToB [aeT 3Ha-
MATENIEHEIN 3KOHOMUUECKHH 3dderT. [loTpebHocTs B HMX BeJIMKa, a
YCJIOBHUA  TNPHMMEHEHMsT upe3BbluaiiHO pa3Hoo6pasHbl — OT 00BLEKTOB,
PaCrOJIOXKEHHDBIX Ha 60JIbILMX BBICOTAaX B FOPHBIX paiioHax Cpenneit Asuy,
AO MEJIKHMX paBHUHHDIX BOOOTOKOB B CypOBBIX YCIOBUSIX SIKyTHMH. Iua-
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Puc. 5.2. Tuppoarperat Gipmet CRangma’™

~ @ — YCTaHOBOUHAasl CxeMa; 6 — BADMAHT YCTAHOBKH IMPOATrPEraTa B YCTOE IJIOTi{HbI;
6 — pa3pe3 ro ruapoarperarty; ¢ — rpaduK oust onpenesieHUst 06J1acTH TIPUMEHEH KA
ruapoarperara; 1 — cridpOHHBIA BOOONMPHEMHMK; 2 — BAKYYMHbIH Hacoc; 3 — Kuanan
CpeIBa BaKyyMa; 4 — IuJIoTHHa; 5 — TypOuHHBIA BopoBon; 6 — dyHmameHT; 7 — I1J]
ruapoTypbuHa ¢ reHepatopoy; 8 — oTcachBaowas Tpy6a

Ma30oH MCNoNib3yeMbix Haropos oT 2-3 1o 100 M u pacxonos ot 0,1 110
5,0m3/c.

Pewienve 3anaum co3maHHs MPOMBIIUIEHHBIX O6GPA3LIOB BO3IMOKHO
JIM6O CO3MAHHMEM HECKOJIbKHX THIIOB 60Jsiee [MpOCTbIX TMApOarperaTon
OrPAHUUEHHONO MpUMEHeHMs!, /M0 CO3NAHMEM ORHOM ABYX KOHCTpYR-
UMH, XOTsi M 60JIee CJIOXHBIX, HO [MEPEKpPbIBAIIMX NPAKTHUECKH BECh
OranasoH NPUMEHEHHS, ¢ UCTIO0/b30BAHMEM 3JIEKTPOHHBIX PErYJIATOPOR
YacTOThl BPALLIEHHSI.

Mukpol'SC m3-3a Mx crielubUKKY B OTAOE/bHBIX CIAYYASX 107K
ONHOBPEMEHHO OGECreunBaTh MOTPeOUTESICH TErIOM M 3/1SKTPODIHC]:
rHMel [Uisi IPHUIroTOBJIEHHSA NUILH. [[03TOMY co3naHMe W [IMpOKOe IO,
30BaHME TEXHONOIMUHDbIX U IMPOCThIX B OOC/Y>XXMBaAHHWH MMKpol 2C -
CKOJIBKHMX pas3jIMuHbIX MOOMMHKALMI [I03BOJIAT pellaTh HE TOLKO
3HEpreTHYecKre, HO M ColMallbHble 3alauM: cozfaHHe fosiee Konchopr-
HbIX YCJIOBUH TpyHa M ObiTa U151 MHOTHX ThICHY )XHBOTHOBOLIOR, I'COSIONOL,
METEOpPOJIOroB M JIOAEH NPYrux MpocheccHis, MpOXHBAKILIMX B TPYILHO-
nocryfmux 1 ynaJIeHHBIX paloHax, 4yTo 6yneT crioco6CTBOBATL 3aKpelliic-
HHIO KaJpOB M INOBBILIEHHIO 3(hPEKTHBHOCTH OOLECTBEHHOIO [TPOMABOS I

CTBa.



I'nasa 6
BOJOXPAHH/IUIIA MAJIHX I'DC
H HUX BIIUSIHHUE HA SKOJIOTHIO

Coopyxenune manori 'OC, ecsiv oHa He rMpUCTpaMBaeTcst K CYyLUECTBYIO-
LIEMY Y3/TY WJIM KaHajly, cucreMe BonocHabXeHHUs1 U1K BOONOOTBENEHHS,
CBSI3aHO C CO3MaHMEeM BOOOXpaHH/IHILA. BcecTOpOHHSISI OLIEHKa B Mpoek-
T€ BIMUSIHUSA ‘TAKMX BOOOXPAHHWIIUILL HA OKPYXAIOIIYI0 MPUPOOHYIO cpelly

ripucHpeTaeT B COBPEMENHDIX YCIICBHMSX Bce GoUibiiee 3HaueHMe,

Marnble 'SC MoryT 6bITh CO30aHbl HE TOJILKO Ha Maslbix, HO Ha Cpell-
HHX M KpyITHbIx pekax Toxe. Co3naHMIo OTHOCHTEJSIBHO KPYITHbIX BOOO-
XpaHMWJIMLL YOEJISeTCs OOCTaTOYHO BHUMAaHMS! B CrielIMalibHOM JIMTepaTy-
pe. 30ech NOOpoGHO pacCMOTpeHbl OCOGEHHOCTH MaJlbiX BOIOXPaHUJIMIL.

B orsiMune oT KpyrnHbBIX BODOTOKOB MaJlble peKM TeCHee CBs13aHbl  C
OKpY>Xamwluei NnpuponHoir cpenor. Kaxpoe MaMeHeHue B JaHmuadre
Borocbopa MaJloi pekH (cBeneHue Jieca, pacrnalllka 3emesib M npyroe
XO3SIMCTBEHHOE OCBOEHME) BbICTPO OTPAXKaeTcst Ha MOBEPXHOCTHOM CTOKe

W, KaK ClIe[ICTBHe, Ha peXXuMe ee NUTaHusl. M3-3a MeHblIei rjlybuHsb!

MaJlbIX peK yIesibHOe 3HaueHM e WX MNOIO3eMHOr0O IMUTaHWUsT 3HAYUTESIbHO
MeHbLIe, YeM Y KPYNHBIX peK. MeHbliee 1oa3eMHoOe [MMTaHWe MalibixX
peK — oOHa W3 MNpuuynH 60JiIee HEepaBHOMEPHOrO, UeM y KPYIHbIX pek,
BHYTPHIOOIOBOIO pacripefie/IeHHUs1 CTOKa. DbOoJibLIyIe HEPaBHOMEDHOCTH
CTOKa MaJlblx peK IMTOpOXIOAI0T Y [pyrue rpyuymrHbl.

HepaBHOMEPHOCTE CTOKa OKa3biBaeT BJIMSIHME Ha MMOPOXHMMUUYECKHH
PeXUM Maslbix pek. [TOCKOJIbKY MaBOOKOBLIM CTOK HaxoOMTCst B pycse
MaJIOM peKH Herpoo/DKUTEJIBHOE BpeMsl — BCer'o B TE€UEHUE HECKOJILKHX
CYTOK WM [aXXe YacoB, peKa He YCreBaeT OYMCTUTBLCS OT 3arpsi3HeHHH
roa BAWMSHHUEM eCTeCTBEHHBIX 6MOIOrMUeCcKHX M XMMHWYECKHX MpOLIECCOB.
OcoBeHHO 3TO CKa3bIBaeTCsl B MEXEHb (IepHOI CPYHTOBOIO [IMTaHMS).
M3-3a 3TOrO 3arpsi3HEHHOCTb MAJlbIX DEK, HaXe IpHY OTHOCHUTEJ/IbHO He-
OOMbLUIMX [TOCTYIIJIEHHUAX 3arpsidHEHWI, MOXET NPEBLICUTL HOOIMTYCTUMYIO.

C pasBUTHEM HapoOOHOTo XO3sHCTBA CYLUECTBEHHO W3MEHMIIMCH
DYHKIIMM MaJIbIX PeK M aHTpOrioreHHast Harpyaka Ha HUX. 3HauMuTeJsIbHO
YMEHBILIMIIOCh MX SHEPreTHUYecKoe Hcrosibaosanye. B 1911 r. Ha TeppuTo-
pun Poccru BacumTeiBanock 144 Thic. BOOSIHBIX MEJIbHMLL, KOTOpbIE
co3aaBa/y 6J1aroNpUsATHBIFA peXHM peku (yeesruenye rjlybuHbl, aspa-
Lo roroka). C JIMKBUOAUMER WX yXY[OLIMIOCh COCTOSIHME MallbX pek,
TaK Kak 17 HOpMAaJIbHOM 3KCIyaTallMk MeJIbHHIL MPUXOONNIOCk Clie-
[IMTh 32 COCTOSIHMEM BOOOCOOpa BO M3bexaHWE 3ansleHUs1 [ONepToro
yUyacTKa peKH.

B Hacrosiilee Bpemsi BakHeMUMMHK dhaKTopaMH, HEFATMBHO BO3deH-
CTBYIOLLMMH Hd MAJ1bl€ PEeKK, ABJIHIOTCH COKpailileHme MEKEHHOTO \_xuna
(ri1aBHBIM 06pa3oOM 3a CUeT MeJIMOpALIUM 3eMellb, JIECOCBOIKH, CeJIbCKO-
XO3AAMCTBEHHBIX paboT) M 3arpsisHeHiie MX MPOMBILLJIEHHbIMK M XO351H-
CTBEHHO-OLITOBbIMM  cTOoKamu. [lo cyuiecTBy, MHOIME Mallble PEKH B

144

T O L Vg

Y
pryrdhay

o A e

e

e ———

[IPOMBIIJIEHHO OCBOEHHbIX paloHax IpeBpallaioTCsl B CTOUHbIE KOJI-
JIEKTOPBI.

B ¢Bs131 € 3THM YMEHBLIMIIOCh PLIGOXO3SANCTBEHHOE 3HAUEHHE MaJibIx
PeK, Ha MHOT'HX W3 HUX B MNPOLLLIIOM HaXOOMJTUCh HEPECTHITMILIA HE TOJILKO
TYBOIOHBIX, HO M [MPOXOOHBIX pbib.

CoxpaHsieTCs1 peKpealMOHHOe 3HaueHHe MallblX peK, SIBJISIOLIMXCS
MecToM orabixa. OOHaKO MHOTHE Maslble peKH HMCMONb3YIOTCS Kak
BOIOMCTOYHHKH OJIs1 pa3BUTHS MECTHOI'O OpOLIEHHS M KOJIJIEKTOPh! [1J151
cHpoca BOMO C OCyHIaeMblX YUACTKOR.

Ha rnofiMeqHbIX 3eMJIISSX MAaJIbIX DeK DacroNOoKel bl Tyyiny o o
g TICHMMEHHDIX 38MJUIAX MaJibiX peEX pacriClio KEH JIYHILFIC CC/ibLIEKO-

XO03sIHCTBEHHblE yroabsi (/1yra, nacrbuilia, naiHu). MHTeHcHBHAsS X0O3siid-
CTBEHHAas! OeATE/IbHOCTb [IpHBeEJla K TOMY, UTO HEeKOTOpbie MaJlble PCKH
paKTHUYecKy 06e3BOOMIMCD, [TICPCCOXIIM  MJll 3aMJTHCh.

Bce 3tH obcrosiTesibcTBa HEOOXOIMMO IPHMHMMATL BO BHHUMAHME (1P
cosnaHuM BogoxpaHuinilg Masibix [OC. K coxalleHHo, Ha MHOMHX MaJibix
peKax He BeIIyTCs TMOpoMeTpHudecKHre HabllogeHHs! 32 CTOKOM, MHHCDA-
JM3aLMel, 3arpsi3HEHHOCTBIO BOLIbl, HET yyeTa XO3SIMCTBEHHOI O MCI10JIL-
30BaHHsA PeYHOro CToKa ¥ cOHpOCOB CTOYHBLIX BO, UTO OCJIOXKHSET pa3pa-
OOTKY MHOIMX MHXXEHEPHBIX pelleHHH M0 MaslbiIM BOOOXpPaHMHJIMILIAN.

ITpy NpoeKTHPOBaHMM MaJlbly. BOIOXPAHWIIHLL CJIEIYET YUMTLIBATL BCU
MHoroobpasve ¢HaKTopoB, BIMSIOMMX Ha YC/IOBHUS HMX (QOPMMPOBAHMST
3KCIUTyaTauvu. JTO BIIMSIHUE CKasbiBaeTcsi Ha (HOPMUPOBAHMM JIOXKa M
6eperoB BOOOXpaHWJIUILIL, Ha MPUPOOHBIEC YCJIOBUS [IpHJIErarolueH TeppH-
TOPHH, 3KOJIOTHIO HIMIKESIEKALIEro yyacTKa peKH.

Kak e BIMSAIOT pas/iMuHble (PaKTopbl Ha MpUpody obpa3oBaliis
BOIOXPaHWJIHLL MaJIbIX peK?

T'eonoro-mopdosiornuecke ycloBus pafioHa pa3MellleHHsl BOIoxpa-
HWJIMLIA ONpeOensiioT Me0JIOrHio peYHOH NOJIMHEBIL, YC/I0BUA 0Opa3oBatilist
TBEPOOro CTOKa, COCTAaB HOHHBIX OTJIOXEHWH, OHMOTeHHLIX 3IJIEMEHTOR,
ripoueccsl Geperceoft abpasnu v np. 1o 3THMM yCJioBUsIM BBIDENSIOT
BOOOXPAHWMILA TYHIpb! M JIECOTYHIpb!, paBHMHHLIE BOIOXpPaHH/IMIIAQ
JIECHOM, NTECOCTENHOM W CTEMNHOM 30H, IMTYCThIHL K MMOJIYIYCThIHb, & TaKXC
ropHble BoOOXpaHMrua. BaxkHbeiM $aKTopoM, BJAMSIOILMM Ha (opMHpo-
BaHue BomoxpaHu/MiL Masiblx ['DC, aBnsieTrcst Mopdhosorusi peuHon
IIOJTUHB], oripeensiolas ero rjyboKoBOOHOCTb, COOTHOLIEHHME MEJIKO-
BOIHOM U rNy60KOBOOHOM 30H. ONbIT 3KCIUTyaTallliK MaJlbIXx BOOOXPaHI-
ML [TOKa3bIBAET, UTO OTHOCHUTEJIbHBIE pa3Mepbl MEJIKOBOOHOM 301l
SIBJISIOTCSH [10POM OIHMM M3 PEeLLaInUIMX 3JIEMEHTOB MpK BhIbOpe 11apaMeT.
pOB BOIOXpaHWIMIUA, TaK KaK HeraTMBHOE BJIMSHME 3TOM 30Hbl HAd
rUapoB6UOSIOTMUECKHM PeX UM BOOOXpaHH/IMIL OBILIEM3BECTHO.

Ha ¢opmupoBaHHe npupoObl MaJlbix BOOOXPAHMUJIMIL CYLLCCTBCHHO
CKa3bIBAITCSA TMOPOJIOrMYECcKHe YCJIOBUS, Orperessilme IHIpOoamtia-
MUuecKoe paamnne BHy"I'pHHOHQBMHbiX lil.[')()l 1€CCORB: BOITOOOMEH BOHOXP«'L
HWIMLLA, peXUM TeUeHMH, BOOHLIA M TEl/IOBOM HajlaHC, TePMMHUYCCKHIT
peXxuM B HUWxHeM Obede, ypoBeHHLIH M BONMHOBOH pexumbl. H3 3Tiix
¢dhakTopoB ciiedyeT ocob0 BHLIOEWMTL BOOOOOMEH, 3Ha4YeHHe KOTOpOoro B
YCIOBHSIX CUJIBHOM 3arpsi3HEHHOCTH Mallblx peK BesiMko, lla ycsioBms
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BOOOOGMEHA BIIMSIOT U MOPHOMETPHUUECKHE 0COBEHHOCTH BOOOXPaHMIIH-
a. EcrecTBeHHO, UTO ueM HMXE CTeneHb 3aperysIMpOBaHHOCTH CTOKA
BOJOXpaHWJIHILIEM, TEM BbilUe BOOoobMeH. OOHAKO yC/IOBUS MOBbILLIEHUSE
BONOOOMEHA B BOOOXpaHWJIHLIE MPOTHBOPEYAT CTPEMIICHHUIO YBEJIMYHUTDL
rapaHTHpPOBaHHYIO 3Heprootaady ['DC, nostoMy wux yBsiaKe Takxe
cienyeT ynensite BHMMaHHe. Ha xauecTBo BOOb! B BOMOXpaHMIIMILIE
B/IMSIIOT BODOOOMEH M IMPOLIECCHI €CTECTBEHHOIO GHOJIOIHMYECKOro CAMO-
ountlieHUs. [Inst Hebnarononyuseix Mo KayecCcTBY BOIObl BOIOTOKOB,
0COHGEHHO PaCIOIOKEHHBIX B 30HAX C HUIKUMU TeMIIepaTtypaMi, 4YTO
CHIM>XACT aKTUBHOCTE NPOLIECCa CaMOOYMCTKH, PpElLaiolLMM [UIs KauyecTsd
BOIb! BOOOXpaHUTH Manbix [IC siBnsiercst BonoobmMeH.

BaxHbiM npu ofpazosanuy BopoxpaHMaMi Masibix ['DC siBnsercst
Geperopast abpasusi. Haubosnee akTHBHO IpoLIECCHI obpylileHHsT ¥ Tiepe-
hopMMpOBaHHsi 6EPEroB MOYT B MPUIJIOTMHHON yacTH. Habmonesusivum
YCTAHOBJICHLI TpW CTalWW pa3BUTHsT Geperosoit abpasmu: cTaHOBJIEHMeE,
crabuimsaumst U oTMHpaHWe. Ha neppoii cTamuu MHTEHCHMBHO MOeT
npouecc obpylieHust 6eperoB, hOpMHUpPOBaHME MNPUEPEKHBIX OTMeJIeH,
BblpaBHHBaHKe 6eperoBoi JIMHMK (CPe3Ka MbICOB M 3all0JIHEHHe MPOIyK-
TaMH abpas3uu W HaHOCAMU 3a/IMBOB). MIHTEHCHBHOCTL 3TOrO rpouecca
3aBUCHUT OT JIMTOJIOrMYECKOro COCTaBa Imopon M MOphOMETPHH BOIOXpa-
HuMa. JlanHaele skcrilyatauuy [39] MokaselBaloOT, UTO CTaHOB/IEHHE
feperos Masibix BONOXPaHMIIMIL B OCHOBHOM  3aBepluaetcsi K 15-20
rofaM, B LIEJIOM K€ 3TOT [TpOLIECC MOXeT rnponosikatecst 100 v 6onee ner.

AKTHBHOCTb OeperoBoil abpa3mi  MaJibix BOOOXPaHMUIIMILL MOXET
CYUIECTBEHHO BJIMATL Ha MHTEHCHMBHOCTh MX 3aUJIEHUS, a OTHelIbHble
y4aCTKH 6eperopo nosiockl, NepcrieKTUBHLIE Ha 0Bpa3oBaHMe KpYTTHbIX
OrnoJI3HeH, MoryT TpeGoBaTh I[IPOBEOEHUS CleLMalIbHBIX MEPOIMpUATHH
10 WX CTabuiM3auMy M 3aKpervleHHIo. BbIsIBJIEHMIO TaKMX y4yacTKOB
HEOOXOOMMO y[esisfiTb BHMMaHME Ha CTalWM [IPOSKTHPOBAHMST MAllbIX
aC. '

[Ipu obpasosanun sBonoxpannmuy Manpix [OC rpoMcxoanT ripouecc
aKKYMyJIILIMKM HaHOCOB. HeocTaTKH MporHo3upoBaHMsi 3TOro npouecea
MpUBENM K  3au/IeHUI0 MHOIHX paHEee [10CTPOEHHBIX BOMNOXPaHMWITHILL
Manbix T'OC, 0co6eHHO B TOpHBIX M [PEOrOpHBIX paloHaX, Ha peKax ¢
BBICOKMM  conepxaHueM HaHocoB, Haripumep 'OC ¢ TakyMy Bonoxpa-
hnanianst 3eMoasualibekasi, 'ymartu-1, Uuraxesu, Cyxymu, YupiopT-
ckasi 1 npyrue [OC. Bece OHM MMEIOT OTHOCUTENIBHYIO €MKOCTh MeHee
0,01%.

3aunenne Manbix BOOOXPAHWJIUIL TPOMCXOLOUT OT 30HB! BHIKIMHUBA-
HUS TMOAONOpa K MJIoTHHE. B BepxoBbe BOMOXpaHUIMILA 3aMJIEHHE HAUM-
Ha€TCs1 HE B PYCJIOBOH, a B MOMMEHHOM YacTH; pyc/IoBasi 4acTb 3aU/IUBA-
€TCs OT IUIO0THHbL. Ha MHTEHCHMBHOCTHM 3aU/IEHMA CKA3bIBAETCS TaKiKe
Geperopast abpasusi, ROTHORAST AKTUBHOCTL, BETPOBAS 3DO3Ms, BOMIIAs
pacTHTe/IbHOCTD. [lociienHssi ocobeHHO BAMSIET HA OPMUpOBaHIE J0Xa
BONOXpaHHUJIMIL B MEJIKOBOHOM 30HE, ITOPOi MOCTENEHHO IpeBpallast ux
B 6osioTo. Ilnist BomoxpaHuumuy Masblx 'OC, roe NpoLeHT MesIKOBOmMIA
(rny6uHbl 0O 2 M) BbllLe, YeM Y KpyTHbIX BOOOXPAHMIIMILL, M OHY 3aHMMa-
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M TOMY MMeeTCsl MHOXEeCTBO IprMepos [39].

ITpy npoekTHpOBaHMM BoOOXpaHWIMIL Manbix I'OC Mx 3au/ieHHo
chenyeT ynensite ocoboe BHUMaHMe. OYeBUOHO, HE BCErza 3KOoHOMMYE-
CKM orpaBnaHo Oyder cozgaHHe HeoOXOOMMOro MepTBOro obbemMa B
BopoxpaHuanie Masior ['DC ¢ iU TeTbHbIM [MTEPHUOOOM eI 3a10J IHCHMY.
B HEKOTOpbIX ClTyuasix MO>XHO MEPHOOMYECKH B MPOLIECCE IKCIITyaTal i
MPOM3BOOMTE OYMCTKY OT HAHOCOB, IPEIYyCMATPUBAST IUIS1 3TOIO B [1POCK-
Te IMJIOANKY pasMeLLEHMsI OTBAJIOB, a TAKXe M XO3sINCTBEHHOE HCI10J1b-
30BaHHWE HaHOCOB. JIOHHbIE OTJIOXKEHUST BOJIOXPAHHIIMII[ MOTYT ObITh PA3-
JIMYHBIMM. B 3aBHCHMOCTH OT MX XMMMHUYECKOro COCTaBa M (DU3MKD-MEXa-
HHUYECKUX CBOMCTB OHM MCIOJIB3YIOTCS Ha yIOOpeHUsl, CTpOHMaTeEpHAIbI
[39].

MHoroo6pasHo BNvsiHMEe BOOOXpaHWIMIL Masibix [DC Ha skosorto.

BrmstHue Ha rupgporiorvueckuii pexxuiM. CosgaHue BOOOXpaHiSIniil
manblx [OC BeneT K TpaHCchOpMaLIMK peYHOro CTOKa B 3aBMCHMOCTH OT
XapaKTepa perynpoBaHUsi — CYyTOYHOr0, HeOe/IbHOro, Ce30HHOIo, MHOI'O-
netHero. Jnsi Takyx BOMAOXpaHMIIMIL XapaKTepHb! [IepBble [IBa B/
peryJsiripoBaHusi. B 60nbIUMHCTBE C/1y4yaeB 3TH BOOOXPaHMIIMILa He3Haull-
TEJIbHO M3MEHSIIOT BHYTPUIOOBOE pacripefles/IeHHe PeUHOro CToKa, XOTsd
MMEIOTCST MpHMepPbl BOOOXpaHWIIMLL JOCTATOYHO TIJIyBOKOro peryJsupo-
BaHus [39].

B paiioHax HEyCTOMUMBOIrO YBJIa)XHEHHS BJIMSIHME DpEryJIHpOBalily
PEYHOro CTOKa BOOOXpaHWIMLIaMu Manblx 'OC 6onee ouryTHMo. Beinos-
Hslsl CYTO4YHOe pery/iMpoBanue, Masible I'OC yBenUuuBalOT CyTOUHYKO
aMITUTYOy KoJieGaHusi ypOBHEH Ha HIDKeJIeXalleM ydyacTKe DeKH B
MeXxeHb. B LiesloM Ha MerKeHHble CpeIHeCYTOUHbIe YPOBHM HHKEJICHK-
1Iero yyacTtka peku masible 'OC 3HauMTEsIbHOrO BAMSIHUSA HC OKadli-
BalOT. [lOJIOXKHUTE/IBHASE K€ pOoJb CO3OaHMs MOOMNOPHbIX YPOBHEH Ha
ManblX peKax Orlpefle/leHHbIX Da3MepoB [OOKa3aHa BCEM ITPOILIJILIM
OMBITOM COOPYXEHUS MEJTbHMUHBIX [TJIOTHH.

TloTepy Ha MCIIAPEHME M3 BOLOXPAHMITMLLL M3MEHHIOT €CTeCTBEHHbIN
BOHbIM OaJlaHC BOOOTOKA.

VisMeHeHHe ypoBHS IDyHTOBLIX Bod. B oTJjiMuume oT BOOOCMOR IIpit
pOOHOro 06pa30BasMs UCKYCCTBEHHbIE BOAOXPAHWIIMILA B KOPOTKIIL CPo
KM HapyLIaloT X0 €CTECTBEHHOrO pa3BUTHS [PUPOMAHbBIX KOMITICKCOH. 13
30HC BOOOXPaHH/IMILA B PC3YJIbTATC MOATON/ICHWST MPOUCXOIMT 1TOBHITTIC
HUE YpOBHS TIPYHTOBEIX BCH, M3MeHeHHe MX peXMMa, XHMiiGCCROw
COCTaBa, xapaKTepa IMUTaHWs M COCTaBa Io4YB, MHUKPOOPraHHM3MOB, pacT)i-
Te/IbHOCTH. PassuTHe rioanopa rpyHTOBLIX BOA MPOMCXOAMT B JIBC  CTa-
amu: MHTeHcusHoro (5-10 net) u 3aMenuienHoro (15-20 sier) nomven.
Pasmepbl TMOATONJIEHMST 3aBHUCAT OT MOPQOMETPHMH pPEUHOH  J10J1iiih
M BbICOTBHI Mloanopa. Hasi XO3siiCTBCHHODO OCBOCHIY [I0OATalLLBay
MO T€PPHTOPHH, 0COGEHHO /181 PABHHHHBIX PCK, HECOOXOM MO B 11POCK ¢
I'SC npenycMaTpuBaTh CreLasibHble  Me/MOPATHBHbLIE  MCDOIIpityi-

THSI — OpeHax, NMOACLINTKY TEPPUTOPHH, OaB0p cocTaBa CceBOOOOPOTOR 11
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H3ameHnenne MMKpOK/IMMAaTa NpUGpEXHOH 30HBL C cosmaHUem BO-
AOXpaHUIINLL B NPHUGPEXHOM 30HE MPOMCXOOUT M U3MEHEHMe pagualoH-
HOro 6anaHca, TeMI1epaTyphl ¥ BJIAXKHOCTH BO3IyXa, BETPOBOI'O PeXHMa U
OCAIKOB. ITH U3MEHEHUS! 3aBUCAT OT pa3MepoB (MJIoLaziM, TIpOTSIKEH-
HOCTH, 06'beMa) BOLIOXpaHHJIHILA, 0COGEHHOCTEH OKDy>KaloLIeH IMTpUpobI.
Bonoxpanunuiue BnvsieT Kak oxyiaxxpaoule (6osiee IUMTENbHO), Tak U
norenyisiowle. PesynbraTel Mccnenosanuit Ha BonoxpaHMMIIAX Pauyh-
ckoi, CakoBUIMHCKON M Apyrvx masbix ['DC 110Ka3aji, 4To 30Ha MX
Tp#IMOro B/IMSIHKST Ha MHKPOKJIMMAT IPUGPEXHOR TEPPUTOPHH B OXJ1aX-
%Kiﬁlﬁ”,ﬂ?pfoz 3aHMMaeT BCEro }2:50;300 M, B II€PHOI [OTErJIeHUs]
>~V M. 1ipH MJ10Wanm sonoema no 60-70 kM2 1 o6beme 0o 250 MaH, M3
30Ha NpsIMOro BJIMsIHMST BoapactaeT no 600-1500 m B OXJ1aXXJa oM
nepyon v no 100-250 m B nepuon norernnenusi. Ha OTKDBITBIX, HE 3aJie-
CCHHBIX y4aCTKax 3Ta 30Ha MOXKET YBEJTMUUTLCS.

C cosnanreM BomoxpaHMIMLL MOLYT IPOH30MTH HEKOTOphble H3MeHe-
HUsi B BETPOBOH NIESITE/IbHOCTH. B paiioHe akBaTOpHM MOTYT M3MEHSITbCST
HalpaBJICHHE BETpa M €ro CKOPOCTb, YTO CIIEMyeT YUMTLIBATL [1PH pacue-
Tax BOJIHOBOI'O peXMMa.

Perynuiposanmne croka BOOOXpaHW/IMIIaMH Majiblx 'OC uamMmeHsieT
PEKHUM DEKHM B HIDKHEM Obede, YTO MMEET HEKOTOphblE MOC/IEACTBUS.
IIpyi cyroutiom 1 HeiesIbHOM peryMpoOBaHHM CTOKA MOCTOSIHHBIE Korsieba-
HHs1 YPOBHEH BOIbl B HMXKHEM 6bede yCHITMBAIOT nedopmanmio 6eperos
Ha y4acCTKax peKH, OCOGEHHO B repsble rofibl. B nasnbHetiueM st npowec-
Cbl 3aTYXAIOT. .

E?eaomaoe PeryJIMpoBaHHe CTOKa MPUBOOMT K COKPAILEHHIO pasMepoB
NMOMMBI 1 [UTMTEJILHOCTH €€ 3aTOMJIEHHS!, YTO HAPSIILY C MONIOKUTE ILHBIM
apcpexToM B BGopbbe € maBomKAMY OCIIOKHSIET CEeJIbCKOXO3ANCTBEHHOE
MCTO/b30BaHME MOHMBI ~ COKPALIAKTCS IJI0LLANM 3a/TUBHLIX JTYTOB.

B HmxHeMm 6vede manwix I'DIC MNPOMCXOOMT TaKXe aKTHBH3aLMs]
PYC/IOBbIX ITPOLIECCOB — HEMNOCPEACTBEHHO 3a [JIOTHHOM pasMbIBbI pycria M
€ro yrjly6rieHHe, Ha HIDKeNleXallleM yyacTKe pyciia obpa3oBaHHe 30HbI
AKKYMY IS HAHOCOE, -

W3meHsieTcs u TemMriepartypa BOMbI B PEKE HHKE [T/IOTHHBI — 3MMOI OHa
NOBBIIAETCS, JIETOM MOHMXXaeTCsl. M3MeHEeHUs1 TEPMUUYECKOro pexiMa B
HIOKHEM Obede 3aBUCST OT M1y6HHBI M 06heMa BOOOXpaHW/MILA, palioHa
ero pasmewlenns. OOHako U1t MaJjlblX BOMOOXPAHW/IMLL H3MEHEeHUsI
TePMITUECKOro pexMMa B HHXXHEM Gbedhe HeCylleCTBeHHEI.

Heenenopanmsivu [39] Ha OcuHoBruckol Manoi [OC YyCTaHOBJi€HO,
4TO MaJlble BOOOXPaHWITHIIA BbIMOJIHSIIOT poOJlb 6UOI0MHUYECKOrO OUMCTHO-
[0 COOpY>X€HHMST M CNOCOOCTBYIOT YBEJIMUEHHIO COOEPXaHUSI B BOOe
HIDKHETO Obeha KHCII0poma, a30Ta, YMEHbLIEHHMIO CONEPKAHUS yIJIeKMC-
NOTBL. Y IyUIIEHUIO KUCI0POOHOro peXumMa CcrocobCTByeT M aspauus
BOALI pH NPOXOXIEHHWH uepes runpotypbuny. Tlossimesue conepranis
Kncj10pona B Boae Hyxe manbix 'OC ynyuiuaer yernosusi o6UTaHuUst pbI6,
YMEHbIIAas1 BpENHOE BO3OEHMCTBHE HA HMX, CHMXXAS] 3UMHME U JeTHUe
3aMOpEL.
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Tabauua 6.1. HazHayeHHe BONOXPAHMIIMII 06C/IEIORAHHBLX

manbx '9C
B ToMm umcn
Ha3xnaueHue Yucno Bogo- OM HHCTIE B BENeHMH
XpaHHJTHILL
Mutisnepro  Ilpoumx Be-
Ccccp NIOMCTB
DHepreTHyeckoe 293 262 31
Komnnekcroe 95 89 6
Do - 200 1c1 7
o iV JOO JJIi 217

Hakannupasi 3HAUMTEIILHOE YMCIIO0 OMOIeRHbIX 3JIEMEHTOB, BOILOXpd-
Huauia Manslx 'OC 0651a0a10T OOCTATOUHO BBICOKOM pbIOOIPOOYK [iths-
HOCTBIO.

TaxuM 06pa3oM, BJIMsiHME BOAoXpaHHIMLL Masiblx 'OC Ha oxpy:kaio-
LIYIO Cpelly TaK MHOroo6pa3Ho, 4To yueT BeeX haKTopOB IpeacTaBIIsieT s
JOCTaTOYHO CJIOKHBIM, Kak rnokassiBaeT 06cjieIoBaHME MHOTMY, BOL1OXPa-
HWIHIL, HX BJIMSTHHE B LIEJIOM [10JIOXKHTEJIbHO.

Hcrnomesosanve BopoxpaHwmil Maibx ['DC. Obcnenopanme 388
masibix [OC rnokasaso,yro Mx BOOOXpaBHINILA UMEIOT passiMyHoe M, KakK
rpaBuJ10, KOMIUIEKCHOE HasHaueHue (tabn. 6.1).

OrbIT MOKA3bIBAET, UTO XapaKTep MCIIOJIb30BAHHS MaJlbIX BOOOXpaliH-
JIMILL B IpOLIECCE 3KCIUIyaTallyy uaMeHsieTcs. Tak, MHOrMe BOOOXpaHit-
JMIL1a NEepBOHAUAIIEHO UCKJIIOUHMTENBHO 3HEPTETHYECKOro HazHaueHMst co
BPEMEHEM €ro yTpaTWiM, T. e. FOC npy Hux OblIW JIMKBUMOMPOBAHLL, HO
PE3KO BO3pOCiia MX poJlb KaK OOBLEKTOB PEKpealiid, BOOOOBECiIeUuctiisy
priboBoacTBa, TpaHcrnopra. Cefuac rocraB/ieHa 3adayda MaKCHUMAaJIbHO
LIMPOKOr'0 SHEPreTHUECKOro HCIO/b30BaHKUs BOOOXpaHWIIMUL, CO3IaHHbIX
IUIST Opyrvx Lesieil ¥ B MEepBYIO ouepedb [UIsi OpolleHusi. Bce 6Gornee
Ba)XHOE 3HaueHHe rprobpeTaeT peKpealiMoOHHOE HCMOJIb30BAHME MAajibix
BoOoxpaHusiMiL, Ha HMX cO3[ai0TCs CaHaTOpMH, 30Hbl M 6a3bl OTIbIXA,
TYPMCTCKME U CIIOPTHBHbIE KOMITIEKCh! U T. 1.

KoMMIeKcHoe KCrosib30BanKe BOROXpaHMIMIIL MaJibix [OC — om0 113
BaXXHEMILMX pelUeHHi, rpaBuibHasi pa3paBorka KOTOporo Io3pojiir
MOBBICUTL 3KOHOMMUECKYIO 3(PPEKTHBHOCTE KaK pall€e MOCTPOCHHDIX,
TaK ¥ BHOBb HaMeuaeMblx K ctporresctBy ['OC. ‘

Bonoxpaniuiiua mMasbix OC, BiinsAsi Ha NPHPOAY, CaMM HOABEPI a0 T Cri
BO3OEHMCTBMIO OKpYXxamLuleli cpeabl. byayun mMansiMu, oHH Gos1ee gyBCl-
BUTEJIbHbI K aHTPOINOreHHOH Harpyske, ocobeHHO K 3arps3HeHMHIO 3JIC-
MEHTaMM, He TMoANaUMMMCH npoLieccaM GHOJIOTHUYECKOro CANMOOUMLLIC-
HMs1, VI3BeCTHbI MpUMEDbI, KOra BCEro OIHO MPOMbILIICHEIOE [1PCIIpis-
THE CBEOMMI COPOCamMii CTOUHbIX BOO OS/1a/10 HElIPHEMIIEMbBIM KOMITICK -
HOe MCIIo/Ib30BaHME MaJjlore BOAOXpaHWsIMLia. lTo3ToMy cammTaphioil
OoxpaHe MaJlbiXx BOOAOXPaHHIIILL C/ICayeT YIACIATs 0cob0e BHUMAHME [1piy
MpoeK TUpOBaHMM Masbix ['DC.
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I'nasa 7

OOBPEVMEHHHE TEHIEHIIMH B PA3BHTHU
MAJIOH THIPOSHEPTETUKH 3A PYBEXOM

CrpontenscrBo Manbix I'2C BO MHOrMX CTpaHax KMMeeT DaBHII
HCTOpPHIO.

? Hauasie XX BeKa WX MHTEHCHBHOE CTPOMTEsIbCTBO BEJIOCH B Cesep-
HOoM Amepuke, EBporie, Aaum. B cepenyne 20-x ronos BblpabaThiBaemas
SACKTpOoHepris obecrieunbaria okwsio 40% MupoBoro 3HeprornorpebJie-
¥,

3aTeM B PasBUTHM Masloit TUOPOSHEPIETUKH HACTYITHUIT IUIUTEe IbHbIH
0o cepenyHbl 70-x romos, cnan. Bo muorux cTpaHax 6bllo0 He TOJ'IbKO’
TPHOCTAHOBIICHO CTPOUTESIECTBO HOBBIX MaJlblx 'IC, HO M 3aKOHCEPBHpO-
BaHbl MHOTWE OelcTBylowuue. Hanpumep, B Hopseruu 13 1818 LeHCTBYIO-
uwx B 1944 r. Masbix I'2C MowpocTsio 1 Toic. KBT k 1979 1. B IKCIUTyaTa-
LK octastock 250. B CHIA ¢ 1930 o 1970 r. 661710 BLIBEAEHO M3 JKCIUTya-
Taumy 3009 Maneix I'3C. B sto xe Bpemsi B psie CTpaH, 0COBEHHO B
Esponie (ABcTpus, Ulsefttapusi, ®PI), ocBoeHuHe TUOpO3HEPre THUECKHX
pecypcoB Majibimu ["'IC nponoskanock, uro 6bi10 obycrnoBsieHo rpupos-
HbIMH, COLIMAJIbHO-9KOHOMMUYECKUMU U OpYTHMMM 0COGEHHOCTSIMU. OKOJ10
90000 masbix TOC 6b10 nocTpoero 3a nocsiemnve 30 ner B Kurae
[43-49].

C cepenmHbl 70-x romoB BCIIEACTBME MMpPOBOTO 3HEPre TMUYECKOro
Kpusnca MmaJlasi rMOposHEpreTHMKa HauMHaeT MpuB/eKaTh K cebe Bee
bonbiuee BHMManue. KpoMe pe3Koro MOBLILIEHUS CTOMMOCTH HedTH
3TOMY CMOCOGCTBYIOT:

yKeCTo4eHHe TpebOBaHHI K OXpaHe OKpY’KaloLLed MPHUpPOIHOi cpe/lpl,
HTO IPHUBEJIO K CYLIECTBEHHOMY POCTY 3aTpaT Ha CTpouTesibetBo TOC u
ASC, owloxHeHusiM B noafope IM/IOIWALOK M chaue B 3KCIUTyaTalMI
rocrpoenHelx ADC (B CIUA), a B OTOE/IbHBIX CITyyasix (HarmpumMmep, B
Benbrim) make K BBLIBOMY U3 axcrinyaTaumy psna pedicreyionyix ADC

OCBOGHME OTHANIEHHBIX M TPYAHONOCTYMHBLIX PafOHOB M HEO6XOMM-
MOCTb UX 3JIEKTpHDHUKALIMH;

' HcyepriaHie BO3MOXKHOCTEH OCBOEHHST KPYITHbIX BOOOTOKOB (ABCTpUSI.
lilseriapusi, Kanana, lseums, Hopeerust, SIroHMst 1 ap.); ‘

NOBbIIEHHE TPeOOBAHUI K KOMITJIEKCHOMY MCIIO/Ib30BAHHIO BOIHbIX
pecypcos;

COBEPLIEHCTBOBAHHE TEXHOJIOIMH [1POEK TPHMpPOBAHUS, cfponrenbcrsa )i
SKCryaTaumMH mMasibix 'OC, nossliueHHe MX SKOHOMHMUYECK O scbeKTHB-
HOCTH. POCT MaciuTa60B MPOEKTHPOBAHMUS M CTPOMTENBCTBA Masblx [OC
MNprBeJl K paclllMpeBHI0 MEXIYyHapomHOro COTPYAHHYECTBAa B [OaHHOM
BOITpoce. Pa3/MuHbIe acrleKThl COOpyXeHHUs Masbix [SC paccMaTpuBa-
JIMCh Ha MHOIHX MEXOYyHapOIHbIX KOH(MEPEeHUMSIX M CHUMIIO3HyMax,
CaMbIMH [PEACTABUTE/IbHBIMK M3 KOTOpbIX OblM EBponeiickast koHde-
peHust B 1982 r. (MowTe-Kapino) u MexayHapomHbie KOHMEPeHLMU 10
Manibiv [FOC B 1984 r. (Cunranyp) u 1986 r. (KHP) [41].
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MHorue cTpaHbl KOOIEPUPYIOTCSt B PEIIEHHH ITPAK THYECKOrO Pa3BUTHS
MaJIoil ruaposHepreTHKH. Tak, B MEpCrneKTUBHbBIX [1J1aHaX 3HEepreTHuC-
CKOIt opraHHsaumy JiatMHoamepukanckix crpaH (OJIAIID) anawunress-
HOE MECTO OTBEIEHO CTpOUTEJIbCTBY Masibix I'OC. B 10ro-BOCTOUHOM A3Mii
(r. Xanuwxoy, KHP) co3paeTcsi pervoHalbHblif HaydHO-HMCCIIENOBATE b
CKHIA LIGHTP 10 rpofyieMe MCIOJTb30BaHHs1 3HEPTHH MaJlbIX pexK.

Me>xayHaponoHoH sHepreTHyeckor Komuccred (MOK) B TexHHuecKoM
KOMMTETE [0 CMOpaB/IMUecKyM TypbuHaM cosdaHa pabouas rpynrna, o
3aziauy KOTOpOi BXOOWT pa3paboTKa OOLIMX TEXHHMUECKHX TpeboBnatiii
U151 MPOEKTUPOBAHUST M CTPOUTESbCTBA Masiblx ' OC Ha ocHoBe 06061l
HUST MMelolerocst oneita. Pabouasi rpyrnina  paspabarteiBaeT  oflLpiC
TexHuyeckue TpeboBaHHs1 ¥ FOTOBHUT PYKOBOLCTBO [0 [MPOEKTHPOBAHHIO
marnbix ['OC, crpouTesnbCTBY, YIPAB/IEHUIO, 3KCIUlyaTallid M PEMOHTY C
yUETOM MECTHbLIX YCJIOBMI pa3HbIX CTpaH, COCTABJIEHHIO CeLMdHKalHIT
Ha ofopynosanue [41].

7.1. MIOTEHUMAJI MAJIOHA TUIPOSHEPTETUKH 3A PYBEXOM

Bo MHOTMX CTpaHax Mipa OfipeslesisieTcsi NOoTeRLMasl Manod rHIpo-
3HEPreTUKH M paspabaThIBAIOTCsi HALIMOHAJIbHBIE 1pOrPaMMbl €0 OCBOC-
Huyst. B tabn. 7.1 [17, 43-48] ripuBeneHs! cBefeHUst O MOTEHLIMASIC MAJIol|
CMIPOSHEPreTHKY M BO3MOJXKHOM €ro MCr0/Ib30BaHUH B Pa3HbIX CTpaiax.

PafoTa 110 oLIeHKe [OoTeHLIMasla B pa3HbIX CTpaHax BedeTCsl [10-pas3tio-
MYy, U He Be3Jle ONMHAKOBbBII CMbIC/T BKJIAOLIBAETCS B 9TO IOHATHE: JTHOO
[IOoT€HLMall OnpenesisieTcsi MMyTeM BbISIBJIEHMSI OTHeJsIbHbIX Haubosiee
[EPCIIEKTUBHBIX 06 BEKTOB MPUMEHHTEIBHO K KOHKPETHBIM 3HEProroTpe:-
eurensiM, nmbo ata pabota umeeT Honee Maciutabybif xapakTep. Haripis-
mep, B ClIIA BhIsiBIIEliME BO3MOXHOCTEH cTpouTeibeTBa Mariblx ['OC ripy
CYLUECTBYIOLLMX II0THHax Obl10 opraHm3oBaHo KoprtycoM BocHiibIx
MH)XEHEPOB, KOTOphlii 3a TpH Mecsilla obcienoBan 6osnee 40 Thicsu He-
sHepreTuueckux rvapoysyics. B CUIA Benetcss BceobbemIolIES Bbisii-
JieHHe BO3MOXHOCTEM coopyxeHHs Masibix ['OC Ha chcTeMax opoileriisi,
KOMMYHA/TbHO-GBITOBOI'O M MPOMBILUIEHHOr0 BOAOCHAOXKEHHS, Cy0X0/T-
HBIX COOpYXeHMsiXx ¥ T. n. OBGLuMpHOEe M IUIaHOMEDHOE MCC/IeIOBAHI I
noreHunasia Majibix '3C Bepercst B0 PpaHumM, dnonnu, KHP. Kak
rpaBuJIo, B JIMTEPATYPE MNPHUBOLSITCA HAHHBIE O TEXHHUUYECKOM TOTCHIL 1
Jie MaJIOM r'MIpOsHepreTHKH. B HEKoTopsix crpanax, HarprmMep B ClIIA
€ro OTOXOECTBJISIOT C 3IKOHOMMUECKHUM, XOTS! OHOBPEMEHHO [PHBO1511-
Cs1 OCTOPOXKHBIE OLIEHKH ahdeK THBHOCTH Manbix [OC.

[Ipu ornpenie/ieHUH BO3MOXKHOCTEH coopyxenust Mastbix [IC B niepnyio
ouepenb yOesisieTcsi BHMMaHHe BOCCTAHOBJIEHMIO paHee 3a0pOLUucHHbIX.

Tak, B CIIA HameuaeTcss BoccraHoBUTh 2150 M3 3000 BbiBEOEHHbIX 13
skcrutyatauuy masisix 'OC, B llseftapuym 3700; BoccTaHaBIIMBAIOTCY
sanmria T » THID dhnatiriiarn 14 mnuriiy ATrnauay
nanie D2C 5 NP, dpariiia 11 opyrix crpatax.

B pa3sBMBAIOLMXCSI CTpaHax MCI0/b30BaHMe 3HepruM Masbix [OC
pacCMATpPHBAETCS KaK Ba)XHasi COCTaBHas1 YaCTb [POrPAMMBI JJIEKTPHMI-
KAallWMY OTOAJIEHHBIX ¥ TPYOHOOCTYIHbBIX paloHOB. B HacTosiuiee Bpemsi 1s
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Tabauya 7.1. lloreHUMan wmanoi THAPO3IHEPreTMKH H €ro OCBOEHHE B DPajHBIX

CrpaHa IpenenvHan Motenunan mansix ['3C
MOLUHOCTb Ma-
non I'SC, ~
Toic. KBr Bcero He#ictByoine
N, 3, Yucao N, 3,
TeIC. KBT Muipn. rscC TeIC. KBT Mupa.
" KBr-u KBty
CUIA 30 oLt 7000
AHI s 25 Ce. 1,4 e ...
Hosas 3enannomns 25 ce. e 60 56 e
KHP 12 7000 ... 89000 8300 11
CPP 10 ) 0,03
YCcCp 10 et 2,83 258 174 0,55
AscTpust S 600 5 1300 370 ce.
®paHuMs 5 3 RN 1383 58
Hranua 2 11
llsefinapust 2 2300
Useuns 2 600 1
Henanus e . e 735 500 1,7
Hopserus . e . 346 746 3,5
[Topryranus P v 7 82 .. 0,23
DUHNAHAMA
SAnonus e ce e 1350 7000 -
*3Hak ... 0603HAYAET, YTO ABTOPb! CBEHEH M HE MMEIOT.

OOH paspabaTeIBalOTCs! IPOEKTHI CTPOMTENLCTBA Masibix [OC st 42

pa3BHBAIOLLMXCSt CTPaH. Y)Xe INOOroTOBJIEHBl NpoeKThl 41 MaJioi rac

MouHocTeio 100-150 kBT mnst Manaisuu, cosnaercsi mporpamma coopy-
weHust Manblx 'OC ons Gununnud v Tamnnadnoa. YuuToBast 60J1bILON
oribiT KHP B cTponrennetre mannix IIC, OOH aaxmowana ¢ Heid corna.
LIEHHE O CTPOMTE/IbCTBE B I'. XaHWKOYy MEXOyHapOOHOrO LIEHTpa 10
MCCNIE0BAHMIO M pasBUTHIO MaJsibix I'OC, roe taxxke 6ymeTr obyuyatsesi

repcoHast asisi ux o6C/Ty>XKUBaHUS.
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N

Ntk

[

CTpaHaX MMpa

Ipumeuanms

IpoexTHpyemsie u cTposi-  Hameuaemble K CTpOUTE -

muecst ) cTBY
Yucno N, 3, Yumcno N, 3,
rac ThiC. KBT Mipn. rac Toic. KBT Mpn.
kBT -y kBr-y
7455 13465 46,1 3000— 35000— 85-160 —
6000 68000
500 -
28 236 ce 100 50 4 -
. ExeronHo Beondtes Manbie
I'SC cymmaprion MouIHO-
cTbio 00 300 Thic. kBT B
[IepCrIexK TiiBe HAMeYdaeT-
CSE BBOOMTb MOLIHOCTH
1o 3000 teic. kBT B nnsiTH-
neTKy
28 62,35 0,27 652 926,59 2,97 IlporpamMma paccuMraHa
no 2000 r.
150 . 3 18 61 0,2 -
... - 6 -
350 37 0,25 IlporpamMma paccyuTana
o 1996 r.
C e e 1350 550 2,1 To xe no 2000 r.
1280 6,9 113 101 0,4 -
9 e ce AN -
3,8 -
800 1,5 -
1930 4161 21,8 2060 11160 A [Tporpamma paccyMTana

Ha bnmxanmme 10 net

7.2. TEXHHMKO-29KOHOMHUYECKHE IOKA3ATEJIM MAJIHX I'3C

SroHomuueckye noxasaten Mansix [2C 3apHCAT OT MHOTHX GaKTo-
POB — YCTaHOBJIEHHOM MOLLIHOCTH, HaJIM4KsI TOTOBOIO HAIMOPHOrO hpoHTa,
YPOBHS1 CTaHOApPTHM3aLMK SHEPPETHUYECKOTO O0OpYLNOBaHUsT (MHOMBHIY-
JIbHOE MJIK CePUHHOE M3rOTOBJIEHHE), TUITHU3ALIMHM TPOEKTHBIX PELLIEHHIA,
CTereHy aBTOMaTU3aLMK YITpaBJIEHHsI U [p.
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Kak 1 151 kpyriibix T'SC, neppoHavasibHbIE 3aTpaThl [PH COOPY>KEHHH
Masibix 'OC B cpemHeM BbliLe, yeM 1S 3MIEKTPOCTAHLIVA IOpYryUx THUIOB.
B CUIA ynensbubie kanuranosnoxenust B manbie I'SC mocruraor 1100-
1400 pon/kBr, B Useruapuu 1800-2300, AHrnmud o 2500, SIronuu
2300-3000 mon1/kBT.

[To nanHbIM henepasbHOI IHEPreTHUECKON KOMMCCHH CUIA, ynens-
HbIC 3aTpaThbl Ha 3/IEKTPOCTAHLMSAX OPYTHX THUIIOB COCTAaBJISIOT, Nos1/KBT:

TIC Ha OPraHHYECKOM TOTIIMBE . . .. vuu.n.... .. o 1500
ASC. . v e e et 2000
KpynHele I'9C ............ e e 1750

ExeronHele usnepxxku no mansim [3C COIMOCTaBHUMBI, a IOpPOi OHM
HMXE, 9eM Ha TEeruIOoBBIX CTAHLMSAX, UuTO OOBSICHSETCS! OTCYTCTBHEM
pacxolloB Ha TOIUIMBO, $ONlee HU3KMMM pacXoOaMH Ha 3KCIUIyaTalMio,
PEMOHT M OOC/Iy)XMBaHHE, a TaKXX€ 3HAUMTEsIbHOM [10JIFOBEUYHOCTBIO
maleix 'OC. Tak, B CIIA B HacTosilee Bpemst ce6eCTOMMOCTL | KBT-y
3JIEKTPOSHEPI1H COCTaBJIsIeT, HEHT/(KBT- u):

POCIN<IOTHIC.KBT) . v i oo e e e e 1,8-2,4
HH3enbHbIE 3/IEKTPOCTAHLIMM . « v o v o e e e e nnn ., 10

TOC(N=100Tb1c. KBT) v viviii i, 3,4-5,5
TIC(N=1000 Toic. KBT). « ot ot e oo eeeeennnn. 3,14,3
ADC(N=1000ThIC. KBT) oo it eeene e, 2,8-3,8

Hnst maseix I'9C xapaxkrepHa wHast, yeM Q11 KpynHelx I'OSC, crpykTy-
pa 3aTpaT Ha CTPOMTEJIbCTBO. 3aTpaThl HAa TEXHOJIOMMUECKOoe 060pynoBa-
Hue Manbix 'SC cornocTaBUMBI CO CTOMMOCTBIO CTPOUTEIBHO-MOHTaXKHbIX
paboT, a MHOr A W MPEBBIIAIOT ee. DTO N0Ka3aHo Ha puc. 7.1 B cpaBHEHHH
CTPYKTYpbl 3aTpaTt KpyrHo# » maoit '9C ro gaHHbIM MeximyHaponHow
SHEpreTHuecKom kommcenu (MOK) [51]. )

Ha puc. 7.2 npusenens! cpenue maHHbIe N0 pacrpefe/eHHIo 3aTpaT
Ha CTpOHUTENbCTBO Mastblx 'OC mist ciyuasi Ux COOpY»KEHHMsI B COCTaBe
FOTOBOIO HAarlOpHOro (hpOHTa MJIM CTPOMTESILCTBA HOBOIO TMAOpOy3Jsia C
maJstoi IOC.

CrpyKTypa 3atpaT, onpenesieHnasi 1o 25 Massiv I'C, nocTpoeHHbIM B
KHP, mowHocTsio 150-1200 kBT nipu Hanopax 4,5-612 M crienyowuasi, %:

CTPOMTENEHDBIE PABOTBL v v v vv s i e e ee e " 4265
OB0PYHOBAHME. . o o v vt e e e e eee e, 3148
CTpOHTENLCTBO IMHMIA 3/1EKTPOrIEpENaUH . . . . . . . . 4-14

CTpyKTypa 3aTpar, I10/IyueHHas B pe3y/lbTaTe NPOEK THhIX ripopaboTok
1o 50 masibimM I'OC uHASHOMM, NpHBeneHa B Tabun. 7.2.

Tak e Kak 1 y KpynHbix ['OC, TEXHUKO-3KOHOMHUECKHE T0Ka3aTe/ N
Manbix FOC cynecTBEHHO yIyUIlaloTCs! [Py KOMILIEKCHOM HCIIONb30Ba-
HHW THUOPOTEXHHUUECKUX COOpyXeHHH. [lo pacueTtaM aMepHUKaHCKO
¢dupMbl " Asiinc-Yasimeps” yhesibHble 3aTpaThl Ha Masible ['C, Bossoau-
MbI€ DM IOTOBOM HAaroOpHOM ¢hpoHTe, cHMxKaloTest Ha 30-50% u paxke
bornee. '

I
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e et .

e

50-607.
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|

7

Puc. 7.1. CpaBHeHMe pacripegeIeHHUst CTOMMOCTH:
a — kpynHo# I'9C (N = 626 toic.xBT, H = 16 M); 6 — manoit [3C (N = 1,5 Toic.kBr,
H= 14 m); 1 —~ ctpouTensHo-MoHTaxHble paboTel; 2 — obopynoBanue; 3 — MpoeKTr

CTPOUTCIIEHO-MOHTAX

BaHHE M PYKOBOLACTBO CTPOUTEJIILCTBOM

1 1
2
15%
5
39%
2
5 5%kl 11% d
L a) &)
3
4 3 5 4

Puc. 7.2. CtpyKTypa 3atpaTt Ha maneie ['DC:

' @ —IPH rOTOBOM HAIOPHOM (BPOHTE; 6 — B HOBOM CTBOpE; I — CTPOMTEILHAS YaCTh,
2 ~ rugpoTypbuHa-reHepaTop; 3 — BCIIOMOTAaTeNIbHOE 3/IEKTpHUYecKoe 0GOpYyHaOBaAH 1L,
4 — npoyee o6OpyHOBaHME; 5 — MMPOEKTHO-U3BICKATENbCKHE PaboTel, § — yBe IHUeH e
3aTpar 3a NNepHond CTPOHUTENLCTBA

Ta6auya 7.2. llpumep cTpyKTyps 3aTpaTr (PUHIAHOHUA)

MomHocTs CTOMMOCTB CTPOUTENBLCTBAE, %

rac, )

ThiC. KBT

3nanne 'DCTIInortnHa ' ObopynosaHuc [Tpouite puc
BOMOBObI X0l

MexaHHyec- 3JIeKTpUyec-
Koe Koe

<5 19 21 29 17 14

5-10 25 2 19 17 17

>10 21 18 18 15 28




IlpyMeHeHue cTaHOapTHBEIX M YHUGDULIMPOBAHHBIX DEUIeHMIY 3HAauY-
TE€JILHO CHMXAET 3aTpaTel Ha Masble 'DC: apdeKT oT BHenpeHuUs cran-
7apTHOro ofopynosaHMst o gaHHbIM crieumasicros CHIA moxeT cocra-
BUIb OT 10-15 1o 30-50% o61wmx 3aTpaTt Ha 060pyHOBaHHE.

Ba>xHbIM HarpasfieHHeM MOBbULEHUST achdexTHBHOCTH Masbix [DC
AIB/ICTCS COKpallleHHe CPOKOB MNPOEKTHPOBAHHUST U CTPOMTENLCTBA. [1pn
LIMPOKOM HMCIOJIb30BAHUH YHU(PHLIMPOBAHHLIX MPOEKTOB MHOTHE 3apy-
bexHble huUpMbl 06ECIIeUUBAIOT BBOO B SKCrulyatauMio marnelx 'DC
CriycTsi 12-15 Mec. nowie nosnyuyeHus 3akasa. IIpumenenue yHUpULIMpPO-
BaHHLIX [IPOEKTOB [103BOJISIET TAKXKE YMEHBUINTb CTOMMOCTb MX CTDOM-
Te/bCTBA. 109TOMy yHMbMKALMS MPOEKTHBIX pelueHHH Manblx 1DC
sIBJ1s1€TCsT OCOBEHHO aKTyasbHOM. B Tabi1. 7.3 No naHHbiM dvpMer PPoit”
(ABCTpHS1) [PUBENIGHO COMNOCTAB/IEHUE 3ATPAT HA CTPOMTEJILCTBO 10 MHIM-
BHUITyaJIbHOMY M YHHUMULIMPOBAHHOMY IIpoeKTaMm Manoil '3C ¢ ryapo-
arperatoM MouHocTho 500 kBT npy Hanope 18 M (npy rotosom Hariop-
HOM chpoHTE).

CHHXeHHe CTOMMOCTH CTpouTe IbeTBa Masion IC 3a cueT yHUDUKa-
LMY COOpYKEHMH 1 06OpYOBaHHSI MOXHO DacCMOTPETb Ha IpHUMeEpe
CTPOMTE/IbCTBA 6 Manbix 'OC B MHOOHE3MH, Ha KOTOPbIX GbLTH YCTaHOB-
JICHbl OMMHAKOBBIE FMApOArperaTbl MOLHOCTBIO N0 750 KBT ¢ ropmaoH-
TaJlbHbiMK PO ruapoTyp6rHamu. CrpouresibHasi yacts athx I'DC umena
OOMHAKOBBIA COCTAaB COOPYXXEHMI: BOLOINOMbEMHAs [JIOTMHA, HEGOIb-
L0 NepHBaLIMOHHEIA Bonoson v snaHve I'DC U3 cTaHOapTHBIX Mmonyneit
Ha 1 v 2 ruppoarperara.

SKOHOMMYECKHH 3hheKT OT yHHbUKaLMK Manoit ['DC 6bu1 roJTyueH
B pe3ysibTaTe yHUDHKALMM uepTexxeH (6bLIO BbITyIIEHO -Bcero 175
yeprexer Ha Bce 6 'OC, Bmecto 450 ripy o6bLrYHOM MPOEKTHPOBAHHH),
CHIKEHHs1 O6LeH CTOMMOCTH oGopyrnoBaHmsi Ha 20% 3a cueT coKpalie-

Ta6auya 7.3. Nlpumep cTpyxTypH satpar CIHIA

HaumenosaHue CrouMoCTb CTpOMTENBCTBA
HUnnusunyansHbli rpo- YHnbUUMPOBAHHbIH
exT NpoeKT
Munporypbuna 150/30 140/37
IlpoexTHpoBaHme 130726 40/11
Mynerunnuxarop 45/9 40/11
3aTBOp Ha BxOHe 40/8 35/9
['maporexHiueckue coopy xerua 35/7 ’ 2571
[Mpoune coopyxenus 100720 95725
Montias cTomMMocTb 5007100 375/100

IlprmMeuanue. B uncnurene — TEICAYM HOJNNApOB, B 3HAMEHAaTeJle — [IPOLIeHT
ITOJIHOM CTOMMOCTH.
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Puc. 7.4. 3aBHCHMOCTL yOENBLHOI CTOMH-
MOCTH CTPOMTENBLCTBA Manbix [[DC &
Hopeernu ot Hanopa u mowHoctH [13C
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Pic. 7.3. CrouMmocTs cTponTenberBa Manslx '9C s CLIA

HHST CTOMMOCTH MOHTaxXa M ofyueHHsl 0GC/TYXMBAIOLUErO NepcoHana.
CTouMOCTL COOCTBEHHO IMOCTABKH 0060pyOBaHUS CHU)KEHA BCero Ha 1%,
CTOMMOCTb CTPOUTEJILCTBA CHHXKEHA 3a CueT BbINOJIHEHHUsI paboT Ha Bcex
I'SC ommoit crponTenbHON OpranM3auyeil ¢ 0OOHOM CTPOMTEILHOM 6a3bl.

O61uee CHM>KEHHE CTOMMOCTH CTPOMTESILCTBA 110 6 MansiM I'DC cocra-
BHJ10 0K0J10 25%.

. CnepoBaresibHO, 3HAYUTESIbHOE CHHXKEHHE CTOMMOCTH CTPOMTEJILCTBA
masibix ['IC MOXHO NMOTyUNTb 33 CUeT [MPUMEHEHHS THUITOBbIX YHUDMLIM-
POBaHHBIX [IPOEKTOB M OpraHM3alMK MOTOUHOIO CTPOUTESILCTBA OIHOBDE-
MEHHO HeCKOJbKHUX Mamnbix ['OC onHOM CTPOMTENBHOM Opranmaaliieri.

OmHaKo MHOTHE 3apy6eiiibie HpMbl OTMEYAIOT, YTO HCIIOJIb30BaAHIIC
YHHUGHULIMPOBAHHbBIX INPOSKTOB BO3MOXHO JIMUIb /1 Mafiblx [[2C aout
HoCcThIO 10 5 TeIC. KBT. CrponTesnseteo Maniblix [[OC MolHoCTLIO Gonee
5 ToIC. KBT pekoMeHOyeTcst BECTH N0 MHOMBUOYAJILHBIM TpoexkTam. 1o
OaHHbIM aMEPHKAHCKHX CrlelMaMCTOB  CTOMMOCTb  CTPOMTE/ILOTTa
marnbix ['OC BospacraeT ¢ ymeHblueHHeM Hanopa. Ha puc. 7.3 npimseaet
rpadrK, OTPaKaollMil M3MEHEeHHE CTOMMOCTH CTPOUTENLCTBA MAMbLIX
['SC co cranpapTHbiM 060pYHNOBaHHMEM B 3aBMCHMOCTH OT Haliopa i
MotHocTH '9C.

W3aMeHEeHHE CTOMMOCTM CTPOMTENIbCTBA B 3aBHMCHMMOCTH OT Hariopa
TaKXXe [OOTBEPXOAETCA HaHHBIMM 110 ManlbiM ['DC,) 1ocrpoeniinbing R

Hopeeruu (puc. 7.4).



7.3. IOOXOM K INPOEKTUPORAHUKD CTPOUTENLCTRY

i L SRS NSRIRANS,

H CO3NAHHIO OBOPYIIOBAHMS! IUISI MAJIRIX I'SC (16, 17]
73.1. O61Me NpUHLIAIN [MPOEKTHPOBAHMST M CTPOMUTEJILCTBA

OcHoBHblE Tpe6oBaHMsT K FHOPOSHEPIeTHUECKHMM - COOPYXKEHHUSAM

Marbix '9C, cTposivMest B BUIE CaMOCTOSITE TbHbIX T'MOpOy3JI0B, MOMU-
MO BbITOJTHEHHST MMM TEXHOJIOMHYECKHX (DYHKLIMIA TPH -9KOHOMMUYECKU
ONpaBNaHHBIX I1OTEPsiX Haropa, ofecrieyeHusi OOCTATOUHOL MPOYHOCTH
M HEo6XOMMOM YCTOMUMBOCTH 3aKJIIOYAIOTCS] B MHWHHUMAJIBHOM CTOMU-
MOCTH HX [MPOEK THPOBAHMST, CTPOUTEIIECTBA M 3K CILTYaTaLHH.

B cootBeTCTBMM ¢ 3THMM TpeboBaHHsIMM 3apyGeXHBIMH hUpMaMU Ha
CTaziiu pOeK TUPOBaHUsI COOpY)eHuit Masbix ['DC mmpoko HCNOJIL3YIOT-
Cs1 YHUDHILIMPOBAHHBIE KOMIMOHOBOUHbIE pelleHus1, CraHOapTHOE 3HEpre-
THHECKOe M rUapoMexaHHUecKkoe 060pynoBaHHE, CEPUIHO BLUTYCKAEMbIE
NPOMBILITICHHOCTBIO OeTanu U usfdesusi. [Ipu onpepenenuu KOHCTpYK-
THBHBIX pasMEpOB COOPYXEHHH MPUMEHSIIOTCST YIIpOLLEHHbIE pacueTst,
TTO3BOJIAIOIIME 33 CYET HE3HAYMTEJSIbHOrO YBEJIMUYEeHHS] He60fu>1m/nz
CTPOMTEJIbHBIX OGBEMOB CYIIECTBEHHO COKPATHTH CTOMMOCTD MpPOEK THO-
M3bICKATE/IbCKHUX paboT. ISl yMeHbLIEHUS MCIIOIb30BAHUS noporo-
CTOSILLIMX MATEpHasioB (MeTasUl, UeMEHT) B MPOEKTaX OTHAETCS] rpen-
TIOYTEHHME COOPYXEHMSIM M3 IPYHTa, KaMHsi, nepesa, Pa3/IMYHbIX [10-
JIMMeEpOB.

[TpoexT npoussonctsa runmporexHHueckmx pabor paspabaTbiBaeTcst
TaKHM 00pa3oM, YTOGbI MCKITIOUUTL HEO6XOOMMOCTD BO3BEOEHUS riepe-
MBIUEK, CTPOMTEJIbHbIX BOLOCOPOCOB, CII0)KHOTO NEepPeKpPbITHSI pycria pekm.
CrpouresnbetBO, Kak [1paBHJIO, OCYILECTBJISIETCS] HEMNOCPeOCTBEHHO ”C
KoJiec”, 6€3 OpraHM3aLIMM KaKux-T60 CrielMasbHbIX [MPOMU3BOICTBEHHbIX
MPErNpUSATHH U 6a3, C UCIIOJIb30BAHUEM OObIYHbBIX CTPOUTE/IbHbIX MaUIWH
M MexanH3MOB. TexHONOrusi CTpouTesLCTBA 3a4acTyio IO3BOJISIET HC-
M10/1b30BaTh pabOUMX HM3KHX KBaTUUKaLHE.

OKcnnyatausi manbix [AC He TpebyeT MNOCTOSIHHOrO 06CITYKHBAIO-
HIEro riepconasia. 1I09TOMy B MPOEKTax BCeX COOpY>KEHH rnpenycMaTpy-
BACTCsT aBTOMATH3aLIMA M OMCTaHLIMOHHOR YIIPaBJIEHUE BCEMU TEXHOIO-
TMUECKHMHU T1poLIeCCaMM ¢ OOBENeHMEM N0 MMHHMYyMa 4Mciia paboumx
onepauni. KoHeTpykumy coopy»xeHuit mosixHbl o6ecreumsaTs ObICTpVIO
3aMEeHY OCHOBHBIX 3JIEMEHTOB M'MIOPOMEXaHHMUECKOr0 H BCrIOMOraTe 1bHO-
ro obopynosanusi Masibix I'9C nnst ux [epHOOMYECKOr0 PpEMOHTa Ha
CHeLHa/IM3HPOBAHHbIX NPeafIpUATHSAX. PEMOHT OCHOBHOIO 3HEepreTHye-
CKOro obopynoBaHust (rvopotypbun u THMIOPOreHEePaTOpPOB) TAKXKE ITPOMs-
BOJMTCS ITyTEM 3aMeHbl OTOEe/IbHbBIX /I0KOB.

73.2. Coopyxenusi Mmanwx I'SC

HJIOTHHEBL B KauyecCTBe MNOMIOPHBIX CoopyxeHHit Maitbix ['9C B 60/n-
LHHCTBE (JIy4aeB TPUMEHSIOTCS [UIOTHHLI M3 FPYHTOBBIX MATEPHATIOB.
O6ecrnieueHre BOOOHENPOHMIIAEMOCTH 3eMITSIHBIX U KaMEHHO-3e MJISIHBIX
[IJIOTHH NOCTHTaeTCs! yCTPOMCTBOM 9KpaHa (ualle BCero achaJbTO6E TOH-
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HOIo WJIM M3 IOJIMMEPHOH IJIEHKH) MM sAapa (FJIMHSIHONO MM 6ETOH-
HOro B 3aBUCHUMOCTH OT THITa OCHOBaHUs1). IHIHMpOKO NMpUMEHSIIOTCS TaKKe
U rabHOHOBBIE IUIOTHMHBI C [EPeBSIHHbIMM 3KpaHaMH, LIeHTPaIbHOM
6eTOHHOI mMacdparmMoil WM WIYHTOBOH CTEHKOM, [JOMYCKAalole IIpH
cO6/IOAEHHH Psiia KOHCTPYK TUBHBIX MEPOIPUSITHEY epesiuB BObI Uepes
H1x rpe6eHs.

T'opa3no pexe B KauyeCTBE [OMIOPHBIX COOPYXXKEHHUH Masibix [DC
HCIIOJIL3YIOTCS] OE TOHHBIE MJIOTHHb! MJTH M3 KAMEHHOM KJIaIKH.

BopormpuemManky B orcroiHMky. Tlpy BbIGOpe BOIONPHMEMIIHKOB

majibix ['DC, OCylLecTB/IsieMbIX 10 OEPUBALIMOHHOM Cxeme, IMPeanouTe-
HHE BCerga OTIAeTCs1 KOHCTPYKLIMSIM, MCKJLOYAIOLIMM HeO6XOMMMOCTD
CTpOMTEJILCTBA TIOMIOPHON IUIOTHHBLL Hambosiee wyacreiM pelieHHeM

sIBJIsTI0TCS Geperosbie 6e3HarnopHbie BOAONIPUEMHUK . B 3aBUCHMMOCTH OT
HaJIMyMs1 M KOHLIEHTpalK HaHOCOB OHH MMEIOT I'JTyXOH [10por, MPOMbIB-
HOM KapMaH, FPaBHEJIOBKY MJTU JIOHHBIE NPOMBIBHbIE raJlepeH.

Ha ropHbix yuactkax pek, [UIst KOTOPbIX XapaKTepHb! pe3kve Kosleba-
HUST pACXOHOB BOIbI M 60JIbIIOE COOepP>KaHWEe HAHOCOB Pal3/IMYHON Kpyri-
HOCTH, INPUMEHSIIOTCS] JOHHEIE pellleTyaThle BONo3abophi TAK HA3bLIBAEMO-
o THPOJILCKOIO THIIA.

I'mopoMexaHnueckoe 060pyloBaHME BOLOMPHEMHMKOB — CTaHOADT-
HOe, CepPHITHO BbITyCKaeMOe ITPOMBILIUIEHHOCTBIO. /1151 BOONpHEeMHHUKOB
Manbix 'OC xapakTepHO pyuHOe yripaBJieHHE OCHOBHBIMH M PEMOHTHbI-
MM 3aTBOpPaMM, HO OUMCTKA COPOYHAEPXHBAIOUIMX PEILETOK aBTOMATH3IH-
POBaHHAs1 C UCIOJIb30BAHHEM 3JIEKTPO- WJIH TMIPOITPHUBOA. |
~ IIpy HEO6XOmMIMOCTH ylaJIeHHsT HAHOCOB M3 PeYyHOIo [M0TOoKa Mpenrioy-
TEHHE OTOAETCST COOPYXXEHMIO OTCTOMHHKOB HEelpephIBHOIO HEMHCTBUS C
HerpepbIBHEIM FHIPaBIMYECK UM TTPOMBLIBOM HAHOCOB.

JepuBaiMoHHEIE BOOOBOABL [lepHBallMOHHbIE BOJOBOObI [MPH  HX
3HAYMTEJIbHOM TPOTSDKEHHOCTH OIpelelIsiioT CTOMMOCTb HE TOJIbKO
CTPOMTENBLCTBA, HO M 9KCIUTyaTallMH TMOPO3JIEKTPOCTAHLIMH.

JepuBalMOHHBIE TYHHEJIM, Kak 6e3HanopHble, TaK M HaliopHbLIC, B
cxemax Masbix ['OC BeTpeyaloTcsi KpabiHe peko. 3apybeXHbIMU CTpOM-
TEJIbHBIMH CbPKpMaMM TeM HE€ MCHEEC XOpOLIO OCBOCHLI METOObl MEXaHH-
3UPOBaHHON MPOXOOKH TyHHesIeH HeOOJ/bIIMX CCUEeHHH [IJIOIAIbIO
34 M2,

B KauecrBe NEpHBalLIMOHHBIX BOIOBOOOB MaJibix I'OC HMCMNOJIB3YIOTCS
Tpy6bl CTaJIbHbIE, acbeCToLIeMEHTHbIE, AEPEBSAHHLIC K U3 apMHUPOBAHHOI0
IUIACTHKA.

YpaBHMTEJbHBIC pe3epByapbl. YpaBHHTEJIbHLIE pe3epByapbl B Harlop-
HbIx cucTeMax Mabx 'DC npuMeHsiioTes KpatiHe peaxo. J1Jisi 3allliTr

NOoOBOOALLNMX OEPHUMBALIMOHHBIX BOOOBOOOB OT I'MIOpAaBJ/IMUECKOro yaapa
HCIMOJIB3YIOTCsT XOJIOCTbhIC BbUTYCKHM M pEeryJiMpylrolMe KJariaHbl pa3JjiMu-

HbIMM (hHpMaMH.
CnienuarnbHasi HOMEHKJIaTypa XOJIOCTbIX BBUTYCKOB OuameTrpami 400,

600, 800 11 1000 MM ¢ pacxomom 1o 26,3 m3/c ripu Harope 120 M paspabora-

Ha B KHP.
159



S P

a

G

a)

g Mo Puc. 7.7. THIIOBEE KOMIIOHOB-
g =z E T KH arperaTHeIX 6JI0KOB HM3KO-
x e b HamnopHblx Mansix ['IC:
g =5% g — BEPTHUKANILHAS ¢ OTKDhI-
g gz Toit  TYpGUHHOH  Kamepoi :
e 5 5 & (N=0,5+ 5 teic. xBr, H =
- ¥ QEo =4+10 M); 5§ — BEDTUKANILHAS C
== r Hoa 6ETOHHOM CIMPATBHOH Kame-
RN 8 HX°S poit
X g mo ;
goak > &
< & & =
N = © o
N ¥ g=%
5] z g i
8 § =Sk .
] ; 35238 2
o = B
g & §
 ogax
Ly END L
Agdaa
£g59E
SZ2 8¢ 1 Il
gd Eog ]
SR e : 1
= 8‘ bR ﬁ S %
g 5 ° g E“t’ o [=] 1
AT 18w [ EN=I==I=]
= Yo & ; - — /
g D «ay ;"
= BEZ '
5 gy ZER T
N o : 4 0 & ——
N B 5= 2 & .
¢ 8 & §
v o !l c& J
a g g =
13 g [ A4
] 8 emS
o S9%8
& s 5)
u |
q H :
13
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i OCHOBHOI0 FMIPOHEPIeTHYECKOro 06OPYLIOBAHHSI M CXEMBI pa3MeLlieHHs]
N | 3nauisi Mak I9C B cocrase coopyxenmit ruapoysna 3apyGexHbiMu
¢drpMaMH pa3paGoTaHO GOJIBILIOE UMCIIO TUIIOBBLIX PEIEHHH U1 KOHCTDYK-

i

Lmii. B cTpoMTe/IbHBIX KOHCTPYKLIMSIX 30aHui Manbix I'DC value, uem B

ApYTHX COOPYKEHHSIX, NPUMEHSIIOTCA COOpHBIE XKele300€ TOHHbIC 3/1EMEH-
. Tol. TUIMHYHEL pelieHNst 30aHWE 683 BepXHEero CTpoeHHst. YacTo coBMeELLa-
¥ 10T 30aHus MaJiblx ['OC ¢ noMeneHNsIMK 3aKPBITOro pacripeie JIATE JIbHO-
'O YCTPOHCTBA U NTOBLICUTEJIbHOM TpaHChOPMATOPHOI MoacraHLmei. J1is
BbINOJIHEHHST MONCOGHEIX PaGOT UMCIIO UCITOTHb3YEMOrO [0 HEMHO-TPAHC-
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@ — MPAMOTOYHBIA Tpy6HBIA i,

HBEIM reHeparopom (N = 0,5+10 Teic.
KamncyneHbI rupgpoarperat (N =

_Z_LL//

Puc. 7.5. Tunopbie xommonopku a

HamMopHEIX Makx 'DC:



> Puc. 7.8. Tunossie KoMmioHoBKY arperat-
Hblx 6n0oKkoB Mansx I'SC cpenuero Hamo-

pa:
ﬂ B @ — ¢ 6ETOHHOM CNUpaNLHOHi KaMmepoit
(N =0,5+10 Teic.kBT, H = 10+50 M); 6 —c¢
METAJNIHUECKOM CITHpabHOM Kamepoit

ITOPTHOro 06OPYHOBAHMS MUHHMMATIBEHO, MOHTAX U [EeMOHTAX rygpoarpe-
aTOB, KaK MpaBW/IO, OCYILECTBJ/ISIOTCS aBTOKpaHamMu. MoHTaxHas
JlomanKa BbIHOCHTCS 3a Mpeiesbl aaaHusl. 3aTBOpBI TYpGHHHEIX Kamep
OTCaChBalonMX Tpy6 M Tpy6onpoBomos Pas3/yHOro0 Ha3HauUeHHs =
CTaHNapTHLIE, CEPUITHO BBITYCKAEMBIE TPOMBILLLICHHOCTLIO,

Haubonee uacro npumensiemuie 3a Py6e’KoM THIIOBLIE KOMIIOHOBKH
aLperaTHblx 6110K0B Masibx 'DC rpuseneHs! Ha puc. 7.5.-7.8.
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7.3.3. O6opynoBarne mManbx ['2C

T'unpoarperatel A Masblx ['DC waroranveBaor ¢upmer CIIA,
dAnonny, Ulserivu, Abcrpuy, llseitnapuy, PpaHLM, OUHIISIHOUY,
AHIJIMH ¥ OpYTYIX PasBUTRIX KaNUTAMCTUUECKMX CTPaH, B Psilie CTpaH
COB (UCCP, Bonrapusi, PyMbHHMSI) B HEKOTOPbIX pa3BHUBAOIIMXCS
CTpaHax. )

CraunapTHoe 060DYIORAHUE TMPOMARONUTCS B IIHDOKOM NUAIAI0HS
M3MEHEHHUs1 XapaKTepUCTHK: Haropa oT 1 mo 1000 M, pacxoma no
75 M3 /¢, MotHocT# o 2 no 15000 kBT, miameTpa pabouero koseca ot 190
1o 3000 mM. CHHXpPOHHBIE M aCMHXPOHHBIE THMOPOr€HEepaTopbl MPOM3BO-
nosiTesi Ha HanpspkeHHs: ot 380 no 6300 B npu wacrore Toxka 50 1 60 I

OCHOBHBEIM IPOU3BOOMTESIEM 060pynoBaHUst Masiblx 'DC B AscTpuu
siBrisieTcst hupMma @oiT”, BBIMyCKAOILAS CTaHOAPTHLIE THMOpoarperarhl,
cpeny KoTopbix 12 Momenelt MomHocTho 0T 25 #o 1000 kBT paccunitanhl
Ha Hanopsl 0o 12 m 1 10 moneneit mowroctsio ot 100 o 1000 kBT — Ha
Hanops! 0o 30 M. B HoMeHKNaTypy usnenuit duipMbl “OKces1 JH>KOHCOH
UHDKUHUPUHT (BeiMKo6GpuTaHmsi) BXOOSIT TUOPOArperaTbl MOILHOCTbIO
or 100 no 10000 xBr ¢ PO, IJI 1 KoBLIOBEIMK MHMAPOTYpGHHaMu. O60pyno-
BaHMe (BKJIOYasl 3aTBOPKI, PETYJIATOPbI, MyJIbTHIUTMKATOPb], THIIPOreHe-
paTOpEl, [1aHEJIM YIIpaBJICHMS], pacrpee/TMTe/IbHBIE  YCTPOMCTBa, TpaHC-
chopmaTophl) MOCTABJISAIOTCST PHpMaMU KaK B KOMITJIEKTE, TaK M B BHUE
OTLEJIbHBIX Y3JIOB.

Kpyrmas xomrnianuss ®ect—AnenuHe” (ABCTPHS) [IPOU3BOLUT IMApO-
arperartsi ot 10 no 5000 kBT ¢ BepTHKAa/IbHBIM W FOPHU30HTATIbHBIM BAJIOM.
Supma "Kecenep” (©PIM) npoussonut ruapoarperatsi ¢ [171 v nponesnnep-
HBIMU rHOpoTypSHHaMM, PACCUMTaHHBIMM Ha Haropb! 10 20 M 1 KOBILIO-
BBIe TYpOUHH (pabouee KOIECO OT/IMBAaETCS BMECTE C KOBILIAMMU), a TaKXe
CTaHOapTHOe o6opymoBaHHe LIMPOKON HOMEHKIATyphl. [IpsiMo-
TOUYHBIE TUApoarperatbl TIOPU3OHTAJIBHOrO, HAaKJIOHHOTO U
BEPTHUKAJILHOTO' MCIMOJIHEHWIT H3roTaB/IMBAlOTCS B 6 BapuaHTax ¢ 15
trnopasmepamu (D; = 500 + 3000 mm) nnist Hanopos 1-30 M, pacxonos
1-75 M3/c, MormocTyt 50-5000 kBT, KOBIIOBbIE TYPGHHE! — MOLLHOCTBIO
10-15000 kBt g1s1 Hanopos 20~-1000 m.

Manele ruapoarperaTthbl, He OT/IMYAOUIMECs IO MPUHLIMITY CBOEro
BHYTPEHHEr0 TEXHOJIOMHMYECKOro mnpoLecca rnpeotpa3oBaHUsi THOPABIIM-
YEeCKOH SHEPIrYY B 3JIEKTPHUECKYIO OT KPYIHbBIX [HOpOarperaToB, HMeKT
HMHOrOa 3HauyMTeJIbHble KOHCTPYKTHBHBIE OTJIMUHST M KOMIIOHOBKY, YTO
OTBEYaeT TPEM: OCHOBHbIM TPEOOBaHHSIM 3aKa3UMKa: MHHWMAaJlbHbIe
M710anx ¥ 06 bEMBI CTPOMTEJIBHOM WacTH U151 pasMelleHHs] 060pyaosa-
HUs B 30aHMM I'DC, MakcuMallbHOe YKDYITHEHHWE TpaHCIIOPTHbIX M
MOHTaXHbIX y3/I0OB [UIsi COKpalleHHsi CTOMMOCTH MOHTaXa, MUHHMYM
BHHUMAaHHSI [1pY 9K CITyaTalMK 060pYIOBAHUS,

Hcxomst w3 atnx TpeGOBaHMiA KOHCTPYKTOPb! FMOPOArPEeraToB MaJslbix
I'SC mpensiaraioT psii OpUrHMHAJIbHbLIX KOHCTPYKLIMEL, pa3pabaTbiBaeMbix
WM yXe MNpPaKTUYeCKH OCYUISCTBJIEHHBIX B HAaCTosilee Bpemsi. Huxe
MPUBOOSITCS] HECKOJIBKO XapaKTepHbIX MPHMEPOB TaKWX TMAOpPOAarperaTos.
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Puc. 7.9, Cxema nnasyyep I'sC (sHepreTuyeckas 6apixa)
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Puec. 7.10. Onsirrbi MaJbli MarHUTOO6bEAMHE HH Bl THapoarperar gns Haropa 7,5 m

- PACYETHIH MOLIIHOCTBIO 136,5kBt 1 MeépeMeHHOH YacToToit ToKa oT 40 mo 80 'y

TpebyeT usmeHeHms KOHCTPYKLIMK M Kakux-/1160 CEPbE3HbIX paGoT rpu
ycraHoBke 'OC Ha CYLUEeCTBYIOLIEH MIIOTHHE; Bee PaboTsl O crpouTe;Ip-
CTBY CBOLATCSI TOJILKO K TPaHCIIOpTHPOBKE 1 cOopke TPEX OCHOBHBbIX
y310BI'SC, 1. €, CTPOHTEJIbHEIE PAGOTHl MUHMMA MTbHb],

'bEIMHEHHbIA rypoarperat (puc. 7.10). KoncrpykthsHas
CXeMa TaKoro ruapoarperara sisfsieresy DaJlbHeRLUINM pasBuTHEM rpsmo-

Hepes MeTa 1 sionacreit pabouero Kosleca K cepoeunumkanm noJsnocos. Dra
CX€Ma [103BOJISIET OTKAa3aThbCsi OT KaKux-IM60 yryoTHEHHET Ha poTope

HOpoarperaros, Tak kak Jlonacreli paboyero koneca [1J] rHOpoTyp6unbl
06bIYHO HETBIpE — BOCEMb, yTo COOTBETCTBEHHO Tpebyer CHHXPOHHYIO
4acTOTY BpalleHMsI MMaporeHepatopa 1500-750 06/MUH (Npy yacToTe
Toka B cety 50 Iwy). IosTomy st Hariopos 1o 20 M ouametp pabouero
Koseca nono6Horo THMapoarperarta cocrasur 0,5-] M, a MOLLIHOCTL — o



Puc, 7,11, Honepeuuo-crpyﬁﬂax rHpporypbuta Bamky”

NPUMEHSIIOTCS Moka Tonpko ABa THIA ruapoTypbuH - nmone peuHo-
CTpyHHble "Bapkp” (puc. 7.11), BbllTyCKaeMble cepuiino psioom

bupnm Esponni i Anonum, y YpOuHbl ”"Cpy br”, BbIMycKaeMsble

CePHIHO B AHr MY, Baxxropt OCOBEHHOCTLIO IOnepeyHo-cTpy iiHbIx rymapo-
TypOHH siBnsieTcs TPOCTOTa M3roToBnEHws], ITpocreitiye o0pasubl Takux
TMIOPOTYp6HH B 40-e romw, H3rotaenvsanvcs 8 CCCP HaXxke B KOJIXO3HbIx
Macrepckux. pyras OcobeHHoCTE ~ LWHPOKHA nuarazon ux HCIoJIb30Ba-
HUs1 110 Hanopy (ot 2 o 100 M) M OocTarouno flof1orast xapakTepucruka
KMo s LIHMPOKOM mManasone MouHoeTeH, Henoctatkom 3THX MMApPOTYp-
OvH siBnsieTes CPaBHHTESILHO HM3KHE KIg (60-70%).

I'vinporyp6una "Ceudcr” CMICLMANBbHO NpeaHasHaueHs LIS MCrnosns3o-
BaHWs1 B BecbMa Iumpokom AHarasoHe Harlopos u pacxomos, Ona umeer

/10K U3 mByX, Tpex Hmy UeTbIpeX MUOpOTypOuH.
Paccmotpennpie MHOMOYMCIIeHHbBIE  KOHCTpYKLIMK MaJlblX  rHapoTyp-

e

—— e e

T —————— vy

3AKJTIOYEHHE

Unpokoe passuTie Manon rupposuepreTyky g COBPEMEHHLIX ycr10-
BUAX CorpsixeHo ¢ KOMIUIEKCHBIM peruernen BOIIpOCOB opranuaaron.-
HOro, Texnuueckoro, 9KOHOMMuYecKoro, SKOJIOrHYeCcKoro y COLIMAJIbHOro
Xapakrepa. B Hacrosiuee BPpeMs1 onpenesieqwl OCHOBHbIE HallpaBseHus
STOr0 pa3BHUTHS Ha Onmxaiiiyio NIePCNeKTURY, yTouney THOposHepre-
THYSCKLI [OTeHLMan MaJioH TMIOpOSHepreTHK oripenieneHa norpe6.

ITOM Hanpasnenuy paboThi YUYMTBIBAIOT OMbIT TIpoLLIbIX NoKoIeHuR
HDOGKTHPOBU.H/IKOB, Mccnenosareneﬁ, CTpOHTeHeFI, Co3OaBimx MaJsible

IOMCTB, a He Tosbko Munsuepro CCCP. HO-BH}IHMOM}’, B YCNIOBMsix
XO3pacuera 3T0 nonoxexue PaClpOCTpaHHTCSt Mpe B CBSISHM C BBICOKO
PEHTa6eNBHOCTLIO Ma iy I'aC.

Heonnosnaunmig SIBISIETCSt  BOIPOC  Brmsityg BOZOXpaimmiy
Manbix I'SC Ha OKpy>KaloLlyio TIPMPOLHYIO cpenty. MHorue BOLOXpaHu-
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3OHb! OTOBIXa, BO/IM3H Hux CreLHa/IbHO MpOKIaabIBaloTeS TYPUCTCKHE
MapLipyTel. DT aHTponoreHHbe OGBEKTHI IapMOHHYHO JOIOJIHSTIOT
C/IOKMBLUHECST NMPUpOaHbIe Komniexcel, B To xe Bpemsy OOHOCTOpOHHEe
TIOHMMaHHe 9Toro Boripoca WHOIa BBOOWT B 3ab/TyxneHue, BoiencTre
KOTOpOro BhIckasmBaloTCS Tipennoxenns o nepexone x Masioy ryugpo-
SHEPreTHKe, T. €, 0 3ameHe KpyrHbix '9C Manemvy, HAmerommecs mare-
PHafkbl CerneTenscrayor o TOM, UTO ynesIbHBIE 3aTOmnIeHUst [ra/(xBt-u)
WM ra/KBT] Ha Maneix I'SC, kak TIPaBMJIO, B HECKO/IbLKO pas (3-10)
BBILIE, ueM Ha KpynHebix, Boie B ynennhom BBIDAXEHHH W 06 beMb]
CTPOHTE/IbHO-MOHTaXKHbIX pabor, u KariraioB/ioxenusi, Kpome Tex
Ciyuaes, Korpa ['SC TIpHCTparBaloOTCst K roTOBBIM COOpyXXeHHsIM Harlop-
HOro ¢poHTa, IMostomy st PEATM3aLIMK TONIbKO € NoMOIIbI0 MaJbix 'SC
SHEepreTHuecK ol nporpawbx, PaCCunMTaHHON Ha KpymHble I'sC, notpe-

Texw? MIIH.

Ilpunomenrue 1
3
kB
34
16
17,2
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Mapamerprr manpix rac
Hp,

o
6yotcst SHaUUTENIbHO 60bLIMe MaTeprasnbHbIE pecypcsl, Mafbie I'acC, ’;
TakhmMm o6pasomM, He MOTYT 3chheKTHBHO PellaTh BCe npobnems: ruapo- s g o
SHEpreTHKH. OnHako Maskie [IC MOLYyT 6bITE MWL AonoMHe. o B A
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BHUMAHHIO YHUTATEJIE 1

Hosbie koncrpykipm BOZOIPOIYCKKHbIX HANOPHBIX COOPY>KCHHUEA,
NCNo/b3yloumx aheKT 3aKpyurBaivst noToka

B HAYUHO-HCCIIEOBATEILCKOM cekrope BO ”l‘mmonpoel(r"paapat’)omubl “
SKCIEPUMEHTANBEHO 060CHOBAHLI Ha PHBPABAMNECKHX MOOENAX OPUIHHAIID-
HbIE CHCTeMBI BOROBOAOB, obecneunsaniume cosgaHme s OTBOASIILEM TpaKTe
BHXDEBBIX 3aKPy4eHHBIX MOTOKOB, 37To AOCTHUraeTCH INMyTEeM yCTaHOBKM crie-
HHAMBHLIX yCTPORCTS B y3nax 110BopoTa BOAOOTBOASAULErD TPAKTA,.

I’Icrzonbaosaune 3AKPYYMBAHMA [OTOKA MO3BOJSIET; MOrACHTE IHEpruio
FIOTOKE Ha CpPaBHUTENIBHO KOPOTKOM yYacCTKe BOOOBOAA NMPU HEBLICOKOM
YPOBHE AMHAMMYECKOro BO3NEHCTEMA Ha KOHCTPYK MM, H3beXaTh KABUTALIMM
B BO#0CGpOCHEIX TpakTax BBICOKOHAIOPHbBIX FMADPOY3/NOB, MOracuTs IHepruo 1
CKOPOCTh IOTOKA HENOCPEeNCTBeHHO M0 Tpacce BonocBpoca M MpenoxpaHUTh
PYyCllo pexu B HHXHEM 6hede 0T pasmbipos.

SddexT saakpyunsanus noroxa UENecoo6pasHo MCNoJb3oBaTE Npu compsi-
XCHHH BEPTHKAIBHOTO 1IAXTHOTO BOJOCEPOCA CO CTPOMUTENLHEIMHK TYHHEJISIMM,
KOTOpLIE SABIATCA 3IENEHTAMM OCHOBHOTO IKCTINTyaTalLlMOHHOTO Bogoc6poca.
UlaxTHeiit Bopocbpoc moxer 6biTe 060pynosan MHOTOSIDYCHBIM T1yBUHHbBIM
BOno3abopoM, urto Takxe MO3BONISIET MCNONB30BATL IhheKT 3aKPYUMBAHUA
TIOTOKA B BONOOTBOASIIIEM TpaKTe,

IMonobuuie KOHCTpsyKTHBHbIe PelweHus paspaborarsl ans Hanopos 1o 300 M
H pacxonos 1o 3000 M7/c 1 yxe HCIIONBIYIOTCST B MPOEKTaX KpyriHeimmux [C.
OnHako oum MOTYT GbITh 3hDEKTUBHBIMM 1 nist Manbix ['3C, B yactHocTH
ACPMBALMOHHEIX, INA KAHATMIALMOHHbIX M JIMBHEBbIX BONOTOKOB NpPH ropoa-
CKOM CTPOMTENLCTBE, MPK COBMAHHM OUMCTHbIX COCPYMEHMI 1 B APYyrUx cny-
Jasx.

3asisku HalpaBJIsITe 110 azpecy: 123362, Mocxaa, 11-362,

a’st 393. HUC BO “I'unoporipoexT”, Cnipasku o resiehoHy
493-64-29.

—

BHUMAHWK) YHUTATENEMN |

MeTon yruioTiieHHst rpyHTOB yiapHBIMU Harpyakamm

B nayuno-mcenenosareinekom ceirope BO "T'uaponpoekt” paspaborining
TEXHOMOrHsl M IPHHLMILL Opravmnaaiyid paloT 110 MHTEHCHBHOMY yapiioMy
YIUIOTHEHMIO Ha rnybuHy 10—-20 14 ciatinix BOAOHACHILLE HHbIX FDYHTOHBIX
OCHOBAaHUWM coopyxennit 'DC, TADC u ADC, a rakxe BO3BEAEHMS BOLOYiEp-
KHMBAIOLLMX HACKUTEH COAMM RBICOTOM 5—10 M. Paspatorana Takxe METOIHKA
MPOrHo3a 3hPeKTHBHOCTH M IM1apaMeTpOB yIUIOTHEHHS BOOOHACKIILIEHHbIX I
ra3oconep) alliMxX FPYHTOB,

MHTencHusHoe ynapHoe yrinottenve I'PYHTOB BLIMONHSETCS C MCITOJB30BA-
HHEM KDPaHOB MJIM 3KCKABATOPOB-ADArNAMHOB HA [YCEHEYHOM X0ny rpyso-
rnoaBeMHOCTEI0 oT 60 mo 150 T, ofopynosarimbix YONUHEHHOW cTpenoii
YCTPOHCTBAMM 4JIA TOALEMA M COPACHIBAHMS rpysa Maccor 15-20 t npu suico-
Te cbpacbiBaHMsA 15-25 M. Ouun 3KCKABATOP, paboTaloWHii Ha yrtoTHEeH WK
OCHOBAHMA, BLICBOOOXALT HE MEHEE [151FH TaAKMX Xe MalIKH, KOTopkle pafo-
Tany 6bl Ha 3aMELISHWM I'PYHTOB OCHUBAHMS (BblermKe cnaboro u ykiaike
HOBOT0), MOMMMC GOJILIIOrO UMCHA APYraro aBTOTpPaHCIIOpTa.

TIpH BO3BEAEHMH HACHLIMEN aHHLIM METOMOM YTITTOTHEHMS MOTYT KCI10/ib-
SOBATHCST HEKOHIOMLIMOHHEIE IPYHTb! [10IE3HbIX BLIEMOK. B 3ToM cnyvae sa
CUET YJIYUIUEHUS cOaNlaHCUMPOBAHHOCTH BbIEMKH M HACLIIH BbICBOGOX qaeTcA
TEXHWKa INIs1 3KCKABALMM 14 TPAFCMIOPTHROBAHMSA rpywrTa. [TosiBnsercst so3-
MOXHOCTb MNEPEMTH 0T LUMKITHUECKHX K [OTOUHbIM CXEMaM OpPraHM3aLiti pabor
W OCYLUECTBIISATE KOHTPOIE KAYECTBA DM EOIBEIACH I HACLITTH, HE CAEPMIsas
TEMIIOB OTCHIMKH,

Meron mHrercnsHOro yaapuoro YIUIOTHEHUWST HEOOHOPOAHOrO BOMOHACH -
LIEHHOrOo CyrfMHKA MPHUMEHCH [iDH [IOATOTOBKE OCHODAHMI M BO3BE G H 1
SALMTHBIX AAME 1Py CTPOUTENLCTBE 3aropekoit 1 Kanwsnopekoii TADC.

LInpoknit aranasoH npumeHeHms 1 LGCTHIHYTLIE DE3yNbTaThl MOATRED K-
[anT HesecoobpasHoCTe HMCICALIOBAHMA MeTOIa HHTEHCMBHOIO yaapHOro
YMTIOTHEHUS Ha JT10GOM KPYITHOM CTPOHTENBCTRE TP DbIIONHEH K H 3€MJTSHbIX
pabor. PaspaboraHrbie METOOMKH MO3BONSIOT Ha CTAAWH TIPOEKTHpOBAatiifs
MIPOM3BECTH TEXHHMKO-IKOHOMHUECKYIO OLIEHKY MPUMEHEH S pPeKoMeHOyeMmoro
MeTona.

3asiBKM Hanpassiiite 1o anpecy: 123362, Mocksa, J1-362,
a/st 393. HUC BO ’TIupponpoext”. CripaBky o Tenedony
493-64-29.



BHUMAHHIO YUTATENEN !

Ckastoniom

Bo Bcecotosnom opaeHa JlenuHa MPOEKTHO-UIBICKATENBCKOM 1 HayJuHO-
HCCIIENOBATENIbCKOM 06 benMHEeH UM "Tuaponpoexkt” um. C.91. Kyxa paapato-
TaHO yCTPORACTBO mns paspylwenus MOHOMHTHDBIX O06bEKTOB KMITYNIbCHbIM
AABNIEHHMEM XHOKOCTH (cxanonom), 4BTOPCKMC cBUOeTenbeTBa N 594799,
1077373, 1122084,

HaHHoe YCTPORCTBO rpenHasHauewo AN paspylUeHUS HerabapurHbix
KYCKOB FOpHBIX MOPOR N060# NPoYHOCTH o6bemMoM o1 0,5 M3 1 Sonee, saupct-
KM CKaNbHBIX OCHOBAHM CTPOMTE/NLHEIX 06BeKTOB, PalpylieHUR GeToHHbIX
YHOAMEHTOB 1 Apyrux nono€HeIx pador,

YCTpOHCcTBO npencrapisier co6of nerkuit pyuron MHCTPYMEHT MOLUHOTrO

nopoay.
Ycrpoiicro GesonacHo B obpalieHnu, He TpebyeT BbIBOIa obopynosanus u
Tonen 13 30Hk NPOM3BOACTBA pabor, HecnoxHo 8 IKCryatauuH, o6cnyxmpa-
erca pabounmu no6on KBanudukaumu, Npoweniivimm o6yueHne, u He
HYXRAETCs B MOCTOPOHHMX MCTOYHMKaX 3JIEKTPOIHEPIrUM,
OcobeHHo 3pdeKTUBHO HMCNIONBL30OBAHME MNpennaraeMoro YCTPOHCTBA Ipu

Macca,xr......................... 15

Hawnna paboyero OpraHa, MM .......... 500

HuameTp paGoyero oprada, Mm......,.. 40
OGU.LaRlIJ'IMHa,MM.‘................ 800
Aduamertp CKBAXHHBL MM. ..\ .., ... .. 42

I'ny6uHa CKBaXHHBI, MM, . . . . Ceeie.... 550
Maccaaapana,xr................... 0,01
Tunsapsga............ Ceeeen o YHMTapHBIT
AMnnurypa uMmnyneca, MITa ... .. ... . He menee 180

Oneit skennyataymy YCTPOHCTBE B MPOM3IBOACTDE HHbIX YCIIOBUSIX [10Ka3b-
BAET, UTO €ro LONTOBEYHOCTL COCTaBNAET He MeHee 1000 BLICTPEJIOB.
’ Ycrpoicreo JanartenTonsado s CLUIA, AHrnim, QPP Hranmu, nuuensun na
Hero nponab B CUA, PUHAAHAMIO, JananHbii Bepnun i ABcTpanuo,

3asiBkM HanpasssitTe 0 anpecy: 125812, I'CI1, MockBa, A-80,
Bosnokonamckoe woccee, 2. CripaBKH o TCJIePOHY (MaTeHTHO-
JIGLIEH3UOHHBIH oTHeN) 155-08-38-, 155-08-39



