KOMIMOHOBOYHbIE PELLEHWUA MO MNOBbILWEHWIO
3OPEKTUBHOIO MCMNOJIb30BAHMA CONHEYHOM SHEPTUU

Ocaguumn I.b., nHXKeHep

25 mapta 2014 ropa BcemupHas opraHusauma 3gopoBbsa  (BO3)
obHapoaoBana [AaHHble WUCCAEAO0BaHWUA, COrIAaCHO KOTOPbIM OT 3arpA3HEeHUs
Bo3ayxa B 2012 roay B mupe ymepno 7 MaH Yenosek. 3To B BABOe bonblie, Yem B
npowable roAbl, — YTOYHAOT 3KcNepTbl. [0 UX MHEHWIO, B HACTOALWMUN MOMEHT
3arpsA3HeHMe BO34yXa AB/AETCA CaMbiM KPYMHbIM 3KOJIOTMYECKMM PUCKOM ANA
3a0poBbA. COXpaHUTb MWUIIMOHbI KMU3HEN MOXHO HauyaB H60pbOy 3a ouulleHue

BO34yXa.

Ecnm 3Kosorva Bce cuibHee BAMAET Ha Halwe 340poBbe (Kak M3BECTHO,
3po0poBbe YenoBeka Ha 20 % 3aBucUT OT aKosIorMK. ITo Bonblle, YEM OT YPOBHS
Pa3sBUTUA MeAMUMHbI), TO OT TrapaHTMPOBAHHOTO 3HeproobecneyeHuss nopow
3aBUCUT CaMa ¥M3Hb. O4HAKO cerogHA BONPOCAM 3KOI0TMNU U rapaHTUPOBAHHOrO,
AOCTYNHOrO MO UeHe, 3HeproobecneyeHUss KypPOPTHbIX 30H, ManblX NOCENeHui
COBPEMEHHOM 3HepreTuKon B PP, He yaenseTca Hagnexallero BHUMaHKUA.

N3BeCcTHO, YTO poccUiMcKne n 3apyberkHble OLLEHKM MPSMbIX COLMaNbHbIX-
3KOHOMMYECKMX 3aTpaT, CBA3AHHbIX C BPeAHbIM BO34AENCTBMEM 3NEKTPOCTAHLUM,
BblpabaTbiBAOWMX 3/IEKTPOIHEPTUIO 33 CYET CHUTAHMA OPraHMYeCcKoro TONMBa:
BKAOYaA 60NE3HM U CHUMKEHME NPOAO/IKUTENBHOCTU KU3HW NoAen; onnaTty
MEeOULMHCKOTO OOCNYKMBAHUA, MNOTEPU MNPOU3BOACTBA, CHUMKEHMA YpoXKas,
BOCCTAHOB/IEHUS IECOB U PEMOHT 34aHMIN B pe3ynbTaTe 3arpsisHEHMA BO3AyXa,
BOAbl WU MOYBbI AAOT BEAUYUHY, AobaBnatowyto okosno 75 % MUpoBbIX LEH Ha
TON/IMBO U 3Hepruto. Mo nctouHuky [1] 3T 3atpaTsl ana yronbHbix TIC ewé Bbile.

CBolM BKNag, B CTOMMOCTb 3N1€KTPOIHEPrMM BHOCAT TaKKe MOroAHble
ycnosua M pasmepbl Poccumn. Tak, Tapudbl Ha 3INEKTPOIHepruo Ans
NPOMbILWNEHHbIX NpegnpuaTtnii B gekabpe 2000 r. otanyanmnceb no cybbvektam PP
8 30 pa3, a ans Hacenenua B 10 pas [2].

Kpome TOro, cpaBHUTE/IbHYIO 3KOHOMMUYECKYIO OLLEHKY (3HEProemKocTb),
Hanpumep, TeNN0CHAbXeHMA OT CHUIaHUA APOB U CONHEYHON 3HEPrumn, OYEHb
TPYAHO NMPUBECTM K OAHOMY 3HamMeHaTenw. Beap sKOHOMMYECKMe noTepu oOT
BbIpYOKM Nneca BbIpaXKalTca B YMEHbLUEHUM NPOAYLMPOBAHUSA KUCAOPOAaA,
NOrNoLWeHNs BpeaHbIX ra3oB, HacblWeHMA Bo3ayxa dutoHumaamm u 1.4. Jlec gaet
40 % Kmucnopoga 3emHoM atmocdepbl. OXpaHHO-3aWNUTHbIE N PEeKpPeaLMOHHble
bYHKLUMKM necoBs, camo cobom, pasymeeTcs, ABNAIOTCA HE NepPeBO3MMbIMMU.

Mpn  HbIHEWHMX Temnax pPasBUTUA UMBUAM3ALMM He MNOJyYaeTcs
pe3epBMpPOBaATb CAMWKOM BonbluMe yyacTKM Mpupoabl U TPaTUTb Ha €€ oXpaHy
CMWKOM MHOI0 CpeacTB, T.K. 3TO MNPUBOAUT K OONbLIMM 3KOHOMWUYECKUM
notepam ana obuiectBa. Ha pucyHke 1 wm3obparkeHbl BepPOATHblE CLEHapUU
pa3BuUTMA 0bwecTBa (TEPPUTOPUN) B 3aBUCMMOCTU OT OTHOLLEHUS K IKOJIOTUM.
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PucyHok 1 - T[unotetmueckoe wusmeHeHue 3¢pPeKTMBHOCTM 0bLLecTBEHHOro
npoussoacTsa Bo BpemeHu no H.3. CmupHoBy

a) — NPy NOAHOM OTCYTCTBUM KaKMX-IMBO 3Konorvyeckux TpeboBaHuit K npoussoactay; 6) —
NPy 3anpeLLeHnn BCAKOTO 3arpssHEHWsA OKpPysKalolWel cpeabl; B) — MPU HAAWMUYUU TEXHOOTMYECKOrOo
6asnca, obecneumBalolero yAOBAETBOPEHUE  OB6LECTBEHHbIX nNoTpebHocTe  (co3HATENbHO
OrpaHMYEeHHbIX OBLLECTBOM B MOJb3Y YUCTOM OKpyKalowWwei cpeabl) M sABasAolleroca Haubonee
«YUCTbIM» M3 BOSMOMHbIX, B 3KOJIOTMYECKOM CMbIC/E.

Kak BMAHO wu3 pucyHKa 1 3¢dekTuBHOe pas3suTMe obuwiectBa Ha
AONTOCPOYHYO NEPCNeKTUBY BO3MOXKHO TO/MIbKO NpU A0O6POBONBHOM OTKase ero
Y/1IeHOB OT NOrOHU 33 OAHUMM TONIbKO MaTePMaibHbIMU LLEHHOCTAMM.

K nonbITKe pelweHua 3agayvm No pPa3BUTUIO OTAENbHOM TEeppUTOpMA Mo
rpadpuYecKkoin 3aBUCUMOCTU PUCYHKA 1B MOXKHO OTHECTU pa3paboTKy CONHEYHOM
3N1EKTPOCTaHUMN Ha 6a3e orpoMHoro psaga (KO/JIMYecTBa) CONHEYHbIX COJMIAHbIX
npyaoB Aans tora YKpauHbl B CCCP. Jta paspaboTka Oblna cBA3aHa C
NPOEKTUPOBAHMEM 3HEPreTUYEeCKOW YCTaHOBKWU Ha 3anuse Cusaw (Kpbim), T.K.
XO35INCTBEHHOW AEeATEeNIbHOCTU B 3a/1MBE HET M3-3a 3HAYUTENIbHOTO 3aconeHus. A
LMPKYNALNOHHAA BoAa B 306Mnnm nmeetcs B6am3mnm — B PeogoCcUMCKOM 3a5MBe.
OueHKa maclwTaba MakcMMmaibHOM IETHEN MOLWHOCTU, NPU AONYLLEHUAX:

TemnepaTypa paccona, °C 100 Temnepatypa Boabl, °C 8

TemnepaTypa Kunexusa, °C 94 TemnepaTypa KoHaeHcaumu, °C 16

KN4 umkna KapHo 94 -16,/94+273=0,21 dKcepreTnyeckuit KN4 0,5

O6wuin KNAa 0,117 CpepaHsaa neTHAs MHcoNAUMA, Br/m? 250

KN4 npyaa 0,3 MNOTHOCTb NOTOKa TEM/OThI, BT/M2 75
YaenbHanA aNeKTpuyeckas MOLLHOCTD, Br/m? 750,117 =8

MaKCMManbHyl0O  MOLWIHOCTb  MOJiy4aem, MNPUHUMAA  BO3MOXKHOCTb
ncnonb3zosanma 50 % nnowaau 3anmeBa Cusaw. MonHas naowasb 2560 KmZ,
cnefoBaTenlbHO, BO3MOXHaA niowaab npyaa 1250 KM® M MaKcuMasbHas
anekTpuyeckana mouwHocTtb 10 MBT.

Ona cnpaBkWU. naowads eodoxpaHunuwa KpacHoapckoli I3C — 2000 Km?, mpu
mowHocmu 3C 8 6 Bm, a 3HaYum yoenbHAA 3/1eKMPUYECKaAs MOWHOCMb pasHa ecezo 3
Bm/m®. 3a 200 Ha [3C gbipabameisaemca okono 20 mMapd KBm-4 anekmposHepauu,
cnedosamersibHO, cpedHe200080(0 Ko3aghguuueHm UCrnons6308aHUA YCMAHOBAEHHOU MowHocmu
cocmasnaem okosno 38 %.



Mpu peanusaumm npoekTa B 3aamBe CuBall, MOXKHO Oblan0, HapawMBaTb
MOLLHOCTb MOCTENEHHO, HAYMHAA C HEOONbLUMX HOXKHbIX Y4aCTKOB 3a/1MBa.

ConocTtaBnenme umdpp € NONYY4EHHbIMWU NPU UCMbITAHUMU IHEPrOYCTAHOBKM
B N3panne B61n3n MepTBOro mops NoKasbIBaeT, YTO 3TN OLLEHKM PEaNUCTUYHDI, a
NPUHATBLIN 3KcepreTndeckmn KMNO 0,5 cyuwecTtBeHHO HUXKe, YeM OOCTUTHYTbIM B
akcnepumeHte — 0,6. CE30HHOCTb BbIAAYN INEKTPOIHEPIUU B SIETHE-OCEHHEe
noayroaue He NIMLWIAET 3TOT NPOEKT MHTepeca, NOCKONAbKY IC paKTUYECKUN TaKKe
CE€30HHblI — N1I€TOM, OCEHbIO U 3MMOM BOAbl rOPa3a0 MeHbLUe, YeM BECHON.

Echv ana npubnunxkeHHOW OUEHKM MPUHATb, YTO NEeTHAS BblpaboTKa B
3a/IMBe KOMMEHCUPYEeT 3MMHee noTpebneHne 3NEKTPO3Heprum no pacxoay
TON/INBA, B UTOre OKaXKeTCA, YTO BCe Ten/OoCHabXKeHne permoHa OCyLLecTBAEHO
6e3 3aTpaT ToN/MBa — TO/IbKO 33 CYET COJIHEYHOM SHEPTUM.

MnowaaKka Bo3ne CMBawa NpeacTaBiAnacb HAaUy4YlWen ANA peannsauunm,
B NepBYylO oyepeab ANs peweHns 3aa4 sHeprocHabeHua Kpbima.

C 3KONormMyeckom TOYKM 3pPEHMA MNPOEKT NpeacTaBAAn OAHMM U3
Haunyywmx cnocobos sHeprocHab»keHua, 60 NONHOCTbIO MCKAKOYAET ropeHue
OPraHMYecKoro TOM/MBA JIETOM, CHU)KAeT ero 40 MWUHMMYMa 3MMOMN. [poekT
cB0b6OAEH OT pUCKa aBapuii, NOCKONbKY TemnepaTypa U AaBneHue paboyero tena
He npesbiwatot 100 °C 1 30 krc/cm? [3].

Ho n3secTHble cobbITMA HE NO3BO/INAN 3TOT NPOEKT Peann3oBaTb Ha Aefe.

CerogHA Takue npoekTbl Tem 6onee He peanbHbl MNOCKOAbKY
3KOHOMMYECKAs CcUTyauma He N03BOMAET CKOHUEHTpMpoBaTb OHosblime
dUMHAHCOBbIE N NHOACKME PeCYPCbl ANA PeLleHMs YaCTHOM 3a4a4M.

Ho 3asaun 0340pOB/EHMA OKpy)Kalowen cpeabl U sHeproobecneyeHue
Toro e Couu, Antasa, CasH, BopoBoro (KasaxcTaH) 4yepHONYYEHCKOW 30Hbl B
OmMcKkOM obnacTn M BCeX APYrnx KypopTHbIX MecT, 6e3 4yero HeBO3MOKEH
HaZ/eXalunh OTAbIX, MOXHO M HYXKHO pewaTb 33 CYET WCMNOb30BAHMUA
BO30OHOB/SEMbIX WCTOYHWMKOB 3Heprun (BM3), B 4yacTHOCTM — COSIHEYHOWM
3Hepruu.

[NaBeHCTBYIOLWAA POJib B pPeannsaumm KOMMIEKCHOTo MCNOJib30BaHUA
noteHymana lMpupoabl A0/MKHA NepenTn K sHepretuke BUI, KoTopas, 3a cyeT
pPa3BUTMA MHHOBALMOHHOM 6a3bl, NPMU3BaHaA BbINOJIHUTL 0OLWECTBEHHOE peLleHne
BcemnpHoro KoHrpecca no npobsemam akosnornm B Puo-ge-*anenpo 8 1992 r.,
roe 6bln10 CKasaHo, YTO OCHOBHOM uenbto saBnsetca. «Co3o0aHue ycnosull 018
ycmoliyueoeo  passumus  4esiogevyeckozo  obwecmsea, npu  KOMOPOM
docmueaemcsa y0oes1emeopeHuUe MHU3HEeHHbIX nompebHocmeli HbIHEeWHeao
rnokoseHus ntoodeli, 6e3 nuweHus maxkoli 803MoxHocmu 6yoyuux noKoaeHul».

Ncxoaa M3 3Toro, CUCTEMbI MU KOMMAEKCbl 3HepreTuku BUI AonKHbI ObITb
CaMOAO0CTAaTOYHbIMM HA YPOBHE BbICOKMX TEXHOIOTUMA.

B HOBbIX 3HEPreTMYyeckMx Kommnaekcax (cucTemax) 4YacTb TEXHONOTUN
MOXeT OblTb CBA3aHA C WCNO/Nb30BAaHMEM CO/HEYHOW 3SHEpruu, u eé



NpPoun3BOAHbIX. A mexay coboil oHW, B nogasnaowem 60/bLUIMHCTBE CBOEM,
[OJ/IKHbI ObITb CBSAI3aHbl TAKMM 0OPa3OM, YTO KOHEYHbIW LUKA OAHOIM0 U3 HUX
CTAaHOBMUTCA HAYaNIOM APYroro umkna, bharogapa yemy AoCTUraeTca NPaKTUYECKU
nonHaa 6e30TX0AHOCTb U MHTEHCUPUKAUMA NPOM3BOACTBA HA O0CMAMOYHOM
yoasneHuU om 2paHuly OuHamu4yeckol ycmolyusocmu 3Kocucmem.

Mo mHeHuo 3KcneptoB OOH, wvmeHHO TakoM noaxod, Koraa
oCyLLLecTBNAETCA cxema noabopa npeanpuaTUn U NPOU3BOACTB, PaboTaloLWKMX HA
OAHOM BUAE CbipbA, @ OTXOAbl U NOBOYHbIE MPOAYKTbl OAHOrO NPOM3BOACTBA
BbICTYNAlOT B KayecTBe CbipbA WAM nonypabpuKkatoB ANA APYroro, MOXKeT
NMOJIHOCTbIO PEeWnTb NPoHIEMY YCTOMUMBOTO Pa3BUTUA 0bLLecTBa.

B rpynnax notpebutenen, Hanpumep, Tensor BoAbl MAXM Tenna
CYLLECTBYIOT /OBUTENN PA3HOrO ypoBHA €€ TemnepaTyp. a) *Kapoaobusbie U
)KapocTolikme; 6) Tennonwobusble; B) NOOUTENM YMEPEHHbIX TemnepaTyp; T)
X0NnogonobmBble; 4) X0N040yCcToMUMBbIE; €) Tpebylowme COXPaHEHUA B 3UMHUIA
nepuoA. 3TO AaeT BO3MOXHOCTb MCMO/b30BaTb BECb AMana3oH TemnepaTtypbl
BOAbl — OT CaMOW BbICOKOM A0 camMoW Hu3KoM (MO mepe eé cHuKeHus). Y
noTpebuTenen xonoaa TaKMKe CYLLeCcTBYHOT MNOTPEeOHOCTM, Ha ero pas/inyHbie
TemnepaTypHble 3HaYeHus.

KomnneKcHblh noaxon B NPOM3BOACTBEHHOW AeATENbHOCTU, Koraa
«OTXoAbl», B TOM 4YuC/Ne M TenjaoBble, BOAHbIE, [a30-BO3AYyLIHbIE
nepepabaTtbiBalOTCA B TEXHOJIOTMYECKOM LLEMOYKE NPOU3BOACTBA, MWUHUMANbHO
OTpaXKaeTCA Ha Ka4yecCTBE OKPYKatlollenh cpedbl, Ha NPOAYKTUBHOCTU 30HA/IbHbIX
aKocuctem. KomnneKcHblM noaxoAd, 3TO He YTo-To HoBoe. B uenom
«3BOJIOUMOHHbIE» N KPEBONOLUMOHHbLIE»  U3IMEHEHMA B 3SHEpPreTuke
B3aMMOODYCNOBNEHDbI, AOMONHAT U HepeaKo CMeHAKT aApyr apyra. He
MCKNOYAlOTCA M CAyY4auM BO3BPaTa K «CTapbiM» TEXHUYECKUM peLleHUsM Ha
KayecTBEHHO HOBOM TeXHONOrMYecKo base.

O4oHaKo ecnM Mbl BO3bMEM B KayecTBe MNpuUMepa  MCnosib3oBaHMe
HM3KMNOTEHUNANbHON  TEennoTbl FTPYHTOB  TENAOBbIMMU Hacocamn,  TO
obHapyXuMBaeTcsa, 4YTo nNpu noTpebneHnn TennoBOM 3SHEPrnm W3 TPYHTOBOFO
MaccMBa K KOHLY OTOMWUTENbHOrO Ce30Ha BbI3biBaeT BOHAM3K perucTtpa Tpyb
cUCTEMbI Tennocbopa NMOHUNKeHUe TemnepaTypbl rpyHTa. Temnepatypa rpyHTa B
NOYBEHHO-K/IMMATUYECKMX YCIOBUAX Bonbluen Yactm Tepputopumn PP He ycneBaeT
BOCCTAHOBMTbCA B IETHUIM Nepuoj roaa, U K Hayany cineaytowero oTonnTenbHoro
Ce30Ha TPYHT BbIXOAUT C MOHMMKEHHbIM TEeMMepaTypHbIM MOTEHLMANOM.
MoTpebneHne TENNOBOW 3SHEPrUM U3 TPYHTAa B TEYEeHWe CeayloWwen 3uMmbl
BbI3bIBAET [Aa/IbHENMLIEE CHUXKEHWE €ero TemMmnepaTypbl, U K Hayany TpeTbero
OTONUTENbHOrO Ce30Ha TemnepaTypHbIM MOTeHUMAn TrpyHTa ewé 6onbuwe
OTAMYaeTca OT ecTecTBeHHOoro, W T.4., T.e. 00pasyloTcsa Yy4yacTKM «BEYHOMU
Mep310Tbb>. ITO NPUBOAMT K BbIBOAY YacTU TEPPUTOPUN U3 «ceBOODBOPOTa», YTO He
BCeraa npuemsiemMmo ocobeHHO € SKOHOMUYECKOM TOUYKM 3PEHUS.



Knumat Poccumn onpenennaeTr MOBbIWEHHYHD CE30HHYH MNOTpebHOoCTb eé
XuUTenen B oTAeNbHbIX BUAAX 3Hepruun. NMpu oTHOCUTENbHO CTabunbHOM cnipoce B
TeYeHWe BCEro rofa Ha MexaHMYEeCKY U 3NEeKTPUYECKYHD SHEPTUKN, NeTOM PEe3KOo
BO3PACTAlOT pacxoapl BOAbl U MCKYCCTBEHHOrO X0/a1043a, @ 3MMoi Tenna. M3 Bcen
notpebnaemon, Hanpumep, B ObITy aHeprun nbBuHaa gona — 79 % waet Ha
oTonneHune nomeuweHui, 15 % sHeprum pacxogyetca Ha TennoBble NpoUEcChl
(HarpeB BOAbl, MpuUroToBlEHMEe nNUWM M T.4.), 5 % 3Heprun noTtpebnser
aNeKkTpuyeckas 6biToBas TexHMKa M 1 % pacxoayeTtca Ha ocBelleHUE Paavo U
TENEBU3NOHHYIO TEXHUKY.

Mcxopga w©3  3TOro, NETOM  COJIHEYHYHD 3HEeprumio  uenecoobpasHo
MCNONb30BaTb  ANA  MNPOM3BOACTBA  TEM/IOM3OAAUMOHHbBIX  CTPOMUTENbHbIX
MaTepranoB, KOTOPbIMM YTENAATb 34aHUSA, YTO ByaeT cnocobCcTBOBATb CHUMKEHUIO
pacxoga SHEepPruu Ha oTonaeHne 3UMOIA.

Onupascb Ha 3TU MNOJIOXKEHMA, pPACCMOTPUM CUCTEMbI COJIHEYHOTO
3HeprocHabeHnsa, obbeAMHEHHble B MPOEKT «ANbTEPHATMBHAA 3SHEPreTUKa»
(«A9») B 4aCTV IHEPTETUYECKOM U SKOHOMMUYECKON 3DEKTUBHOCTM.

MpoeKT «AD» MOMMMO CUCTEMbI 3/1IEKTPOCHAbOKEHMA (B OTIMUME OT MPOEKTHOM
YCTAaHOBKM Ha 3anmBe CuvBaLl) MPeACTaB/EH TaKXKe TEXHONOTMAMM WUCMOJIb30BaHMA
CO/IHEYHOM 3HEPrMM, aKKYMYy/IMPOBAHHOM B COTHEYHOM CONAHOM MpyAay W TennoTbl
(tanoi Bogpl)/xonopa (nbaa) KotnoBaHa ans 6ecnepeboOMHOro 3HeprocHabXkeHus
Manbix NoTpebuTenei 1 NPOM3BOACTB Pa3IMYHLIMKU BUAAMU SHeprum [4].

3mo mexHon02UU COBMECMHO20 UCMOMAL308AHUA CO/MHEYHOU 3Hepauu U
3Hepauu, 3anaceHHoli 8 KoOmsao8aHe, Komopbie mo2ym obecne4yums:.

JNletom: BoAOCHabOXeHME, BbIPabOTKY X0104a M SNEKTPUYECKOM SHEPTUN.

3umoii: TennocHabkeHue.

3mo mexHonozuu pa3denbHO20 UCNOb308AHUSA COMHEYHOU 3Hepauu U 3Hepauu,
3anaceHHol 8 KomsnoeaHe, KOmopbie Mo2ym obecneyums:

Netom: cywky Topda, HarpeB BoAbl M BO3Ayxa, npousBoacTBO 6uorasa
(bomeTaHa);  NPUroToB/NeHWE  NWLLM;  YAOBNETBOPEeHWe  PU3NONOTMYECKMX
noTpebHocTen (neTHaAn 6aHsA); oxnarkaeHWe Bo3ayxa.

3umoii: nogorpes BO3AyXa.

YenoseuecTBo exerogHo notpebnser 7 — 8 mApA TOHH MUHEpanbHbIX
pecypcoB, a BOoAbl pacxoAyeTtcs, B cpedHem, 8 — 7 MApA TOHH €MKeCyTOYHO.
Hanbonblwee notpebneHne sBoabl B Poccnn, a 3HaUMT U SHEPTUM Ha ee NepeKayky,
npuUxoguTca Ha NeTHu nepuog. OTMeyeHHasa 3aKOHOMEPHOCTb, HECMOTPA Ha
KOpOTKoe neTo, no3posser 6onee NOMOBUHbI BOAOCHAGXKEHMA ANA CENbCKOTO
X03sMcTBa, obecneymMBaTb 3@ CYET COJ/IHEYHOM 3SHEpruu. AKTyasbHOCTb
BOAOCHAOXEHNA OT CONHEYHOM SHEPrMM OCHOBBLIBAETCA HAa TOM, YTO Yyem bBosblie
CO/IHEYHOM 3HEpruun, Tem 3acylW/MBEE NeTO, a 3HAYUT, TEM Jierye HegoCTaToK
€CTEeCTBEHHOrO YBAA)XHEHMS BOCMONHUTb opoweHnem. Korga e HeT CosHua,
00X AM 3a1MBAtOT YPOXKal, TO HET NOTPEOHOCTM B OPOLLEHUN.



BblpaboTKa 31eKTposHeprMn neTtom Ha 6ase CONHEYHOro COIAHOro npyaa
rapaHTMpyetT ManbiMm notpebutenam, 6ecnepeboHoe 3neKTpocHabxeHne B
noboe Bpems CYTOK AAs OTAbIXalowwux, xonoaunbHoro obopypoBaHus,
OCBETUTENbHbIX NPUOOPOB, BOAOCHAOXKEHUA, MeAUUMHCKOro obopyaoBaHUA,
pagnoannapaTtypbl U 31eKTPobbITOBbIX NPUBOPOB.

Pa3BuTUE pPbIHOYHbLIX OTHOLWEHWA B Poccuum npuBeawnx K TOMY, YTO
CKoponopTAwmeca npoayKTbl MUTAaHUA W TEXHONOFMYECKOE CbIPbe YXKe He
PacKynalT C «KOMec» pes3Ko yBennuynmBaeT NoTpebHOCTb npousBoauTeEnen wm
nepepaboTymkoB, B TEN/bIN Nepuos BpemMeHU, B xonoge. OrpomHblie NPoCTOpPbI
Poccum € Hepas3BUTOM CeTblO TPAHCMOPTHLIX KOMMYHUKaUMA npegonpeaenator
HeobXo0AMMOCTb MMETb 3HAUYMUTE/IbHbIE CTPAxXOBble 3anacbl NMPOAYKTOB NUTAHUA U
TEXHOJIOTMYECKOTO CbipbA, XPaHEHUE U peanm3aumsa KOTOPbIX TaK¥Ke CBA3aHbl CO
3HaunTeNIbHbIM NOTpebieHnem xonoaa. [naBHOe NPeMMyLLECTBO UCMO/1b30BaHMA
CO/NIHEYHOWM 3HEpPrMm NeTom ANA 3aMOpPaAXKMBAHMA WU OXNAXKAEHUS COCTOUT B
COBMaZEHUM MAKCMMYMOB ee MOCTyn/JeHMA U NoTpebNeHUss MCKYCCTBEHHOrO
xonoga. MNMpun 3TOM NpPUMEHEHME CONHEYHOM 3Hepruu ans BblpaboTKM xonopaa
3pdeKTMBHO BABOMHE, TaK KaK pPa3yMHO pa3MelleHHaa TMpuUemMHasa 4acTb
CONHEYHOM  YCTAHOBKM, 3aTeHAs  oxnaxaaemble OObeKTbl, yMeHbluaeT
NOCTyNAeHNe B HUX COJIHEYHOro Tenna, W, CAepoBaTenbHO, NOTPebHOCTb B
Xonoze.

KomnoHoBo4YHble peweHusa (cxembl) NO MNOBbIWEHUIO 3PPEKTUBHOCTU
MCNO/Ib30BAHMA COTHEYHOM SHEPTUN NPEACTaBAEHDI HUKE.

Ha pucyHKe 2 npuBeAeHbl BUAbl 3HEPrUn, KOTOPblE MOXHO MOyYyaTb
HaNPSAMYH M3 COTHEYHOTO COIAHOTO NPyAa M KOT/I0BaHa CO 1bA0M KOMM/IEeKca No
NpouM3BOACTBY CpeaHeTEMMNEPATYPHOTO X0/104a U 3NEKTPO3HEPTUN.
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PucyHoK 2 - Cxema UHTErpUPOBAHHOro KOMIJIEKCa XO0J040-, Tenjao- w
BI'IeKTPOCHas)KEHVIH Ha 6a3e coNHeYHOro consaHoro npyaa n KoTz10BaHa Co 1ibgom

MoTpebneHne 3SNEKTPOIHEPrMn HepaspbiBHO BO BPEMEHM C  €ro
npounssoAcTBOM. [103TOMY, Manble NOKanbHble 3AEKTpOoCTaHUMM Ha b6ase
CONNHEYHOTO  CONAHOrO  MNpyaa, B  KOTOPbIX MNPYyAOM  OCYLECTBAAETCA
aKKyMYy/IMPOBaHME TEMIOBOMN SHEPIUUN, N KOTOpPaA B Nt0O0E HY)KHOE BPEMA MOXKET
O6bITb Npeobpa3oBaHa B 3/EKTPUYECKYIO SHEPTUIO, MOXKHO MO 3KOHOMMUYECKUM
NoKa3aTenAm CPaBHUBATb C aKKYMY/IATOPAMMU INEKTPUYECKON IHEPTUMN.

Ha pucyHke 3 npuBeaeHbl YCTaHOBKU, COOPYXKEHUSA U CUCTEMbI MPOEKTa
«Ad», KoTopble 06beANHEHDbI B UHTEIPUPOBAHHbIN KOMMNAEKC ANA NPOMKUBAHUA U
oTAblxa Ha 6a3e CONHEYHOro CONAHOro Mpyda WM KOTAO0BaHa CO /bAOM/Tanol
BOOWN.
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PucyHoKk 3 — Cxema MHTErpupoBaHHOrO KOMNEKCa ANA NPOXKUBAHUA U OTAbIXa Ha
6a3e CONHEYHOro CONAHOro NPyAa U KOT/I0BaHa co ibAoM/Tanoi Boaoi

Komnnekc no puUCYHKY 3  MOXKET UCMNo/b30BaTbCA  Kak  Ans
MHOFOYMCNEHHbIX BUAOB AEATENBHOCTU U AOCYyra MECTHbIX XuUTenewu, Tak u ana
obcnykmBaHma 6onblIOro NOTOKa MNpubbIBAOWMX HA JieYeHue, OTAbIX,
COBepLalWmMX nyTewecTBuA, Kak npaBuao, netom. Komnnekc moxKeT 6ObiTb
OCHOBOW 3HeproobecneyeHMa Kak BOeHHOM 6a3bl TaK U LEe0 KYPOPTHOM 30HbI.

K payMoHanbHOMY KOMMAEKCHOMY  WMCMO/Ib30BaHMIO  MNOTeHUMWana
Mpupoabl cpeaHel nonocbl Poccnun, camoro LMPOKOro NPUMEHEHUSA, MOXKET ObiTb
OTHECEH W WHTErpuMpoBaHHbLIA KOMMJEKC MO CyWKe W Npou3BOACTBY
CEeNbCKOXO3ANCTBEHHOM NpoAyKUMM Ha 6ase CONHEYHOro CONAHOro npyda
(pucyHOK 4). 3TOT KOMMJEKC COCTOMT M3 OTAENbHbIX Ha MNepBbld B3rNAs4
Pa3HOM/IAHOBbIX NPOMU3BOACTB (TEXHONOTMYECKUX NEPELENOB), CBA3AHHbIX MEXKIY



cobon npu 3TOM TaKMM 06pPasom, YTO aKKyMyaMPOBaHHaA MPYAOM CO/IHEYHaA

3Heprma uCnosb3yetca, N0 Mepe eé pgerpagaumum, C MaAKCMMA/IbHOMN
3pPEKTUBHOCTDLIO.
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PucyHoOK 4 — Cxema UHTErpUpPOBAHHOINoO KOMIUIeKCa MO Cywke U npounsBoactey
CeNIbCKOX03ANCTBEHHOM npoAyKUUUN Ha 6a3e COIHEYHOro CONAHOro npyaa

Komnnekc, nsobpakeHHblh Ha puUcyHKe 4, BKAtoYaeT B ceba.

® reIMoCyLWnKY (CONHEYHbIN CONAHOM NpyA, U TENJOBOM KONIEKTOP);

e Tenanuy,

® CO/IHEYHYO0 BUOra3oByO0 YCTaHOBKY.

B npepanaraemom KOMM/JEKCE MNeEPBOHAYa/IbHO, aKKYMY/JIMPOBAHHaA
CO/IHEYHbIM CO/IAHbIM MPYAOM COJIHEYHAA 3Hepruda, obnagatowas HandboNbLIUM
noTeHUManom (TemnepaTypon), NCNONb3YeTCA A/ CYLWKU PacTUTENIbHOIO CbipbA.
B cywinake cylKy 1 oxnaxaeHne MOXKHO 06beIMHNTD 3a CYET OXNaXKAEHUA 3epHa
BO3/1lyXOM, NOCTyNaloWMM B TENIOBOI KONNEKTOP U3 30HbI BbITPY3KU.

K  pauvoHanbHOMY KOMMAEKCHOMY  WCMNO/Ab30BaHUIO  MNOTeHUWana
Mpupoabl camoro LWKUPOKOro MNPUMEHEHMUS, HE BbIXOoAAlLEeMY 33 npeaensb
CaMOBOCCTAaHOBUTE/IbHOIO MNOTEHLMaNa NPUPOLHDbIX CUCTEeM, MOXKeT ObITb
OTHEeceH n MHTErPUPOBAHHbIN KOMMAEeKC no NPOWU3BOACTBY
Ce/IbCKOX03ANCTBEHHOM NPOAYKLUMMN C COTHEYHBIM CONAHBIM NPYAOM (PUCYHOK 5).
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CeNIbCKOX03AMCTBEHHOMN npoAyKuunu € COJIHEYHbIM COZIAHbIM NPYyAOM

B npeanaraemom KOMM/AEKCe MepBOHa4Ya/ibHO  aKKyMynMpOBaHHas
npyaoM CONHeYHass 3Heprusa, obnagawowana HamboabWMmM NOTEHLMANOM
(TemnepaTypoit), ucnonb3yeTcs ANs NoanepaHua TemnepaTypbl B buopeaKkTope
610rasoBoii YCTAaHOBKM, YTO OYEHb aKTya/IbHO AN CHUMKEHMA pacxona rasa Ha
COBCTBEHHbIE HYXKAbI.

TeopeTnyeckme u NpakTUYECKUE UCCIefoBaHMA B 061aCTM BMONOIrMYECcKo !’
nepepaboTkn pacTuTenbHo Ouomacchbl, OTXOA0B KMBOTHOBOACTBA M T.A4. B
6uoras nNokasanu, YTo aKTUBHOCTb BaKTepMi U COOTBETCTBEHHO o0b6bem Huorasa,
nosy4aemoro B pesynbTate nepepaboTku, Npu MNPOYUX PaBHbIX YCAOBUAX
HanpAMYIO 3aBUCUT OT TemnepaTypbl. Yem Bbile TemnepaTypa, Tem bbicTpee naet
npouecc nepepaboTkn, 6onblie BbipabaTbiBaeTca H6MOrasa, MmeHblue OCTaeTca
6aKTepuanbHbIX U BUPYCHbIX 60/1€3HETBOPHbLIX OPraHU3mMoB. Tak, npwu
Temnepatype ot 52 go 56 °C sbipaboTtka 6uorasa naert 8 1,5 — 3 pasa 6bicTpee,
yem npu 30 — 40 °C, n gocturaetca apdpeKTMBHOE obe33aparkmBaHMe Noayvaemblx
yaobpeHuii (akTMBHOCTb 6akTepuit W, crepoBaTenbHO, BblpaboTka 6wuorasa
cyllecTBeHHO nafgaet B uHTepsane temnepatyp 51,7 n 39,4 °C, u B meHbluei
ctenenm ot 35 go 0 °C).

Kpome Toro TensioBbie NOTEPU U3 COTHEYHOIO COMIAHOrO NpyAa NocTynatoT
B TpaHWeu rae BblpawmBaloTca rpmbbl, YTo obecneuymBaeT «cbop» TEn/0BOM
3Hepruu, Tepsemoit yepes HOKoBbIE CTEHKM Npyaa U AHO.

B npeanokeHHOM Komniekce AnA BblpaboTkm 6uorasa m yaobpeHui
MOTyT MCMO/Ib30BaTbCA OTXOAbl MOJIEBOACTBA, *MMBOTHOBOACTBA, NTMLEBOACTBA,
rpnbos u T.4.



Hu ona Koro He ceKpeT, YTo Npobaema pasmeLLeHUA OTXOA0B YKe ceiyac
BbILL/1a HA NEePBOE MECTO NO CBOEM 3HAYMMOCTHM CPpeam 3KOIOMMYeCcKMxX npobaem m
BCTAeT B OAMH pAL C ONACHOCTbIO PaAMOAKTMBHOrO 3apakeHua. Mo obpasHomy
BbIPAXXEHUIO HEKOTOPbIX MNOJNTUKOB, OTXOAbl — 3TO Yyma COBPEMEHHOM
uMBMAM3aUMN. TaKana ke ocTpenwan npobaema — nepepaboTKa KMAKOro HaBo3a,
Ha KMBOTHOBOAYECKMX KOMMJIEKCAX M KMAKOrO nomeTa Ha ntuuedabpukax,
KOTOpble pacnosiaratoT orpaHMYEeHHbIMK Naowaaamn. HaBo3 B 3TMX XO3AMCTBAX
06bI4HO XPAHUTCA B MEepPenosIHEHHbIX HAaBO30XPaHWAWULLAX, YTO CO34aeT Yyrposy
HapyLWeHUA 3SKONOrMM U  PaKTUYECKM UCKAYaeT KM3 o0b6opoTa UeHHble
opraHunyeckne ypobpeHus. [Ona npenoxpaHeHUA MHKMBOTHbIX OT 6onesHen
NPUMEHAIOT XMMMYecKue npenapaTtbl. OAHAKO CyLWECTBYHOLWME XUMUYECKUE
cpeacTBa 3aliMTbl XKMBOTHbIX OT BpeauTenen WM 06oNe3Hel HaAHOCAT Bpes
3KONOrUK, 3arpsasHAT NPOAYKUMIO XMBOTHOBOACTBA, OKA3blBAlOT HEraTUMBHOE
BO34ENCTBME HA 4YeNoBEKa M BOCMPOM3BOAMUTE/IbHbIE KAuyecTBa MWUBOTHbLIX W
nTMUbl. MpUMEHeHME Pa3NINYHbIX CUCTEM BEHTUAALMK ANA 06paboTKN BO3AYLLHOM
cpeabl B KMBOTHOBOAYECKMX MNOMELLEHMAX He obecneymBaloT Tpebyemoro
KayecTBa MO rasoBomy M bHakTepuasbHOMY COCTaBy U AAlOT NULb HEebGONbLUOWM
BbIMIPbIW. XpaHEHME e HaBO3a Ha MO/EBbIX NAOLWAAKAX NPUBOAUT K BonblmMm
noTepamM B HEM a30Ta M CNOCOBCTBYET PaACNPOCTPAHEHUID CEMAH COPHAKOB W
60n1e3HETBOPHbIX BaKTepuii.

N3 Bcex W3BECTHbIX BWUAOB NepepaboTKM OpPraHUYEcKMX OTXO0A0B
aHTPOMOreHHOro NPOUCXOXKAEHUSA €AMHCTBEHHbIM, MOJIHOCTbIO BO3BPaLLAOLLMM
nepepaboTaHHbIA MaTepuan B BUAE MPUIOHHbIX K MPUMEHEHUIO BELLECTB,
npusHaeTca 6uonornyecknin cnocob ytunmsaumm (meTtaHoreHes). [naBHoe
NPEUMYLLECTBO MCMNONb30BaHWE pacTUTenbHoM 6Ouomaccbl Kak Cblpbs —
BO3MOMHOCTb MPUMEHEHUA BUOTEXHONOIMN ANA MONYYEHUA SHEPIUU, TO €CTb
TEXHO/IOTUI, KOTOPble He HapyLAlT 3KONOrMYECKOro COCTOAHMA OKpPYXKatoLen
cpegbl. OTxoabl W MNODGOYHbIE MNPOAYKTbl TaKOM TEXHOJIOTUMU, ABAAACH
KOMNOHEHTaMM 6MOCHEPHbBIX LUKIOB, TOXKE MOTYT C/TYKUTb CbipbeM, YTO BeZeT K
NO/IHOCTbIO 6E30TX0AHbIM TEXHONOTNAM ByayLlero.

JTO aKTya/lbHO TaKXe W MNOoTOMYy, 4YTO, KaK MnpaBu/IO, NpUpoAHble
reobmoLeHo3bl nmeroT OrpaHUYEHHYI0 NPOAYKTUBHOCTb, n nx
NpPON3BOAUTENBHOCTb YaCTO HE MOXET obecneuyntb HeobxoamMmble NOTPEbHOCTH
yenoBeka (ocobeHHO 3TO HarnsAHO BMAHO B chepe NPoOM3BOACTBA
NpPoAOBONbLCTBUA). MCKycCTBEHHblE TeobuoueHo3bl (buorasoBble YCTAaHOBKW)
npusBaHbl obecneumBaTb Tpebyemylo NPOM3BOAUTENBHOCTb U YCTOMYMBOCTb K
BPeAHbIM BO34ENCTBUAM, 33 CYET NOBbIWEHUA CKOPOCTU 06bMmeHa BeLw,ectBom U
JHeprueu, BoBneKaAa B OMOTUYECKUIA KPYroBopoT Becb 06bem Mpoayumnpyemon
6romacchi.



Ewé 6onbwein 3pPeKTUBHOCTU WCMNONb30BAHUA COSIHEYHOM 3IHEpPrum
MOXHO 006UTbCA NP 0O6BbEAUHEHUN NPUBEAEHHDbIX BbllLE KOMMJ/IEKCOB, @ TaKXe
3a CYeT MCMO/Ib30BaHMUA SHEPTMM BETPA M BOAHbIX MOTOKOB.

Mpy HU3KOW CTOMMOCTM 06OpyAoOBaHMA NPOU3BOACTBA 3Heprun (npu
3HEProcHab)XeHnn TPaAMUMOHHbIMM  MeToAaMW), eCcanm  OTCYTCTByeT eé
NMOCTOSIHCTBO, TO A5 CE/IbCKOX03ANCTBEHHOrO NPoM3BoAMTENA 3TO 06OpyAOBaHUE
MOXEeT OKa3aTbCA He BCeraa, NPUemMIEMbIM, T.K., HANPMMEpP, NPU NPOMNYCKe A0E€K,
YBENMYEHUA MHTEPBANA MEXKAY HUMU, Nepexone Ha PyYyHOe AOEHMEe CHUXKAoTCA
yOOW MOJIOKA, €ero JKUPHOCTb. [lpuyem ygonm B, MNONHOM oObbeme,
BOCCTaHaB/IMBAETCA, TO/NbKO 4epe3 7 — 8 aHein. [pu npoaosKuUTeNbHbIX
nepepbiBax BO3MOXHa BblIOpaKoBKa KOPOB. K CHUXEHUIO yA0€eB NPUBOAAT TaKKe
CTPEecChbl *MBOTHbIX, BO3HUKAIOLLME B Pe3ybTaTe OTKAOYEHUA 31EKTPOSHEPIUN B
npouecce AOMKWU. 3aZeprKKa B KOPMIEHUU TeNaT cBbilwe 12 yacoB npuBOAMT K
noTepaAm *nBoi maccbl Ha 3 — 5 %, cyTouHoe npekpaueHne KopmneHns — Ha 10
%, a ¢ npekpaweHnem noeHma Ha 12 — 13 %. Y Kyp npekpalieHne KopmaeHus
NPUBOAUT K CHWXKEHUIO CcnocobHOCTM oOTKNaapiBaTb AMua. CokpaweHue
Konunyectsa Bogbl Ha 40 % oT notpebHoro, cHuxkaet yaon Ha 16 %. Ha
npuroToBieHne Kopma ans ogHon ronosbl KPC B cyTkn Tpebyetca 20 nutpos
BoAbl. ABTONoeHMe KopoB (NP paBHbIX YCAOBUAX UX KOPM/IEHMA) NOBbILWAET UX
yaonHocTb ao 10 %.

K payMoHanbHOMY  KOMMAEKCHOMY  WMCMO/Ib30BaHMIO  MNOTEHUMana
Mpupoabl KpaiiHe OrpaHMYEeHHOro MNPUMEHEHMA, K MNOKa3aTeNtd BHMMaHMUA K
3alUMTE OKpyrKalowen cpeapl, MOXKeT OblTb OTHECEH MPOU3BOACTBEHHbIN
MHTErPUPOBaHHbIN Y4aCTOK NO CyLWKe M34eni nocae Nokpacku (pUcyHok 6).
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Mpu UCNapeHuu B NPOLECCE CYWKKM, Hanpumep, 1 Kr CONbBEHTA KAMEHHOYTONBLHOTO, U NpPK
CMIaHUKM ero Napos B TOMKE KOTNA, BMECTe C OCHOBHbIM TONAMBOM, A4ONONHUTENBHO ByaeT
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CYET TOro, YTO BO3AYX U3 TEMNOBOrO KOI/IEKTOPA NOCTYNAET B TOMKY KOTN3 NOAOTPETLIM.




PucyHoK 6 — Cxema MHTErpMpoOBaHHOrO y4acTKa No CyliKe U3aennii Nocsie NOKpacku
Ha 6a3e CO/IHEYHOro CONAHOro NpyAa

CyTb npegnaraemoit MHTErpauuu cCocTouT B TOM, YTO Obpasyroulanca B
npouecce CywWKW aeTanein, M3gennii, mallvH roproyas raso-sosgyllHas CMech
HanpaBnAeTca B TOMKY KoOT/Aa, rae cropaet, obecneymBas BblpaboTKy
[OMNONHUTENBHOTO TEMna BbICOKOro NOTEHLMANa, MHOTOKPATHO MPEBbILWAOLWLETO
TemnepaTypy B NPUAOHHOM C/IO€ COJIHEYHOTO CONAHOIO Npyaa.

B oT/inuMe oT 0ObIYHOWM CYLIKK, KOTOpas COMPOBOXAaeTcA Bblbpocom B
aTMocdepy roprumx pacTBopuTenei, 34ecb OHU YTUIUBUPYIOTCA, BepHee,
MCNONb3YITCA B COOTBETCTBUM C TEM MOTEHLMANOM, KOTOPbIM OHU 0613 4atoT.

MpeacTtaBneHHble TEXHONOrMU NMPU3BaAHbI (Kpome 3Hep2oCHabMeHUA u
06€33apaXcUBaHUS KYPOPMHbIX 30H).

e cnocobcTBoBaTh B Ntoboe Bpema roga, B Aobywo noroay, AnA ropoaa,
cena, NpeanpuATUA:. COXPAHHOCTM 34aHUN U COOPYHKEHUN, TEXHONOrMYECKOro
060pyA0BaHUA, }KUBOTHbLIX M NTULbI, BbIPALLEHHOrO YpPOXas, CbipbA U FOTOBbIX
nsgenuii (NpoAyKToB), a TaKKe NpoBeseHne NOCeBHOMN U yBOPOUHO;

e yaoBNeTBOpPATb  OU3MONOTMYECKME  NOTPebHOCTM 4YenoBeka B
MWKPOKANUMATE }KUANLLA U B CAaHUTAaPHO-MEANLMHCKOM MUHUMYME;

e crnocobcTBOBaTb NOAAEPXAHUIO TPAHCMOPTHOro coobueHns Ha
yAa/leHHbIX TEPPUTOPUAX 3a CYET BbIPabOTKM ANA TPAHCNOPTHbLIX CPeACTB TONMBA
(bMomeTaHa).

KoHeuyHo, Mcno/sib30BaHWE B KayecTBe NMPUEMHUKA U aKKYMYNATOpa SHEpPruu
ConHU@ CO/MIHEYHOTO CONAHOro npyaa Tpebyet oTBoAoB 3emnun. OQHAKO OHU He
TaK BE/IMKWU, OTHOCUTEJIbHO, HE TO/IbKO PaBHWUHHbIX BoAoxpaHuaumu, NC, Ho aaxe
ropHbix. Tak Npu naowaam 3epKana BogoxpaHuaniia Hosocmnbupckon MC 1072
KMZ, rogoBana BbipaboTKka 3N1eKTpoaHeprnn coctasnset 1678 mnH  KBTy
aneKkTpoaHepruu, T.e. 1,56 KBT-4 ¢ 1 KB. M BOAOXPaHUAULLA, NPU CPEAHEr040BOM
KO3pPULUMEHTE WNCNONb30BaHMA YCTaHOBAEHHOW molwHocTn okono 40 % (ana
CasHo-LyweHckol MC — 38 kKBT-u B rog, ¢ 1 kB. m).

FeNMo3NeKTPOCTaHUMA Ha 6ase COIHEYHOro CONSAHOro Mnpyda No pacyeTam
6yaet BbipabaTbiBaTh 60nee 60 KBT-Y anekTposHeprnn ¢ 1 KB. m 3a neto (OMck).
KoHeYHO, B TOPHbIX MECTHOCTAX BbipabOTKa 3/1eKTposHeprn ¢ 1 KB. M
BOAOXPAHMNMLLA HAMHOTIO Bbllle, YeM Ha PaBHUHHbLIX [IC, HO TaM U CTOMMOCTb
3eM/IN COBEpPLIEHHO Apyrad, a Kpome TOoro MHconsauua 6onee BbiCOKas, 4TO
NnoBbIWAET  BbIPpabOTKYy  3/IEKTPOSHEPIUM  Fe/IMo3NeKTpocTaHumen.  [lpu
COOPYHEHUU CO/MIHEYHO20 COAAHO020 npyoa 4yepHolem (2ymyc) HeE CmMaHO8UMCA
OHOM PYyKOMBOPHO20 MOPA, O UCMNOAb3YyemcAa 0718 Mo8blWEHUA 171000p00UA
meppumopuu.

Ecnm mbl paccmoTpum KybaHb, Kak KUTHULY Poccum, TO MOXKHO ¢ 6onblioi
LoNel BEPOATHOCTU NPUHATb, YTo Xxnebopob ¢ 1 ra (10000 ke. m) nons nonyyaer
yncTbin goxoa, npumepHo, 10000 pybneit (pucosoa, 3anmBatowmii obWMPHbIE
nona BoAon (KCONHeYHbIN Npya», HO ANA APYIUX Lefield) HaBepHoe, CTO/bKO XKe).



A ecnu Tenepb PacCMOTPUMM Te/IMOINEKTPOCTAHLMIO, B COCTAaB KOTOPOM BXOAUT
NPyA W KOT/IoBaH co nbaom naowaabto no 100 KB. M KaxKAapli, C KOTOPbIX MOXKHO
«cobupatb» 3a neto go 6000 KBTy aneKkTpoaHeprun. [pU MUHUMANbHOM
CTOMMOCTU 31eKTpPo3Heprun no 3 pybns 3a 1 KBT-U (3KO/NOrMYEcKM umucTas
3NEeKTPo3Heprmua Ha KybaHu A0/1KHA CTOUTb AOPOMKE, a BAANM OT UMBUAN3ALMM NO
10 py6. 3a 1 kKBT'u, n 6onee), aoxoa c 200 k8. m coctasut 18000 pybneir, unun ecnm
nepesectu Ha 1 ra — 900000 py6bneir. A ecnu paccmaTpuBaTb OTAE/bHO
COJIHEYHbIN CONAHOM NpyA, MCNONb3yeMbIM AN BbipaboTKM TennoTbl (Harpes
BoAbl), To c npyga nnowaabto 78,5 kB. m (1 «coTKa» C [OOPOXKKOW AnA
KOHLEHTPaTOpa) MOXKHO Noay4nTb 3a neto (Omck) 6onee 50 Tbic. KBT-U TennoThbI.
Mpyu eé MmuHumanbHoi ueHe 0,5 py6./KBTy (ans [AeueHTPann30BaHHbIX
TeppuTopuii Hago npuHuUmatb 2,5 — 3 pybns 3a 1 kBT Tennotbl) goxoa c 1
«coTkm» coctasut 25000 py6neti (c 1 ra 2,5 maH pybnen).

3aKn4ueHune
M3no>1<eHHoe MOKa3blBaeT, YTO yCTaHOBKM N CUCTeMbl Ha 6838 CO/THEeYHbIX
CONAHbIX I'Ipy,CI,OB, ABNAACD MHOFOd)yHKLI,MOHa}'IbeIMM NCTOYHUKaAMU

3HEeprocHab)keHns cnocobHbl B NOAABAAKOWEM CBOEM OONbLIMHCTBE C
NPUEM/IEMON 3KOHOMMUYECKOM 3PPEeKTUBHOCTbIO peLlaTb YacTHble 3a4a4n no
sHeproobecneyeHMIo OTAENbHbIX KAaTEropuii HaceneHusa 1 NPou3BoACTB TONIbKO B
NeTHWUA nepuoga,

JleTom WHTErpMpoBaHHble KOMMAEKCbl CO/IHEYHOW 3HepreTukn byayt
cnocobcTtBoBaTb 3dpPeKTUBHOMY 3sHeprocbepexkeHuto, obecneumBaa 3KOHOMMUIO
OpraHMYecKoro Tonamea. Kpome 3TOro ¢ X NOMOLLBbIO MOXKHO peLlaTb 3a4a4u no
co3aaHuto 3anacoB Topda u bBuomeTtaHa 4Na 3MMHEro Nnepnoaa, ¢ MMHMMaAbHbIM
pPacxo4OM TOM/IMBA M 3NEKTPOIHEPIUU HA TEXHOJIOTMYECKME HYXKAbl NpU A00blye
M NPOM3BOACTBE 3TUX MECTHbIX BUAOB TONAMBA.

B 3MMHMIN nepuos HenocpeAcTBEHHOE yyacTMe YCTAaHOBOK M CUCTEM B
obecneyeHMn noTpebutenen sHeprner MoOXKeT BblpaxKaTbCA B MCMO/b30BaHUM
aKKYMY/IMPOBAHHOM CO/HEYHbIM CONAHbIM NPyaoM, B nepuopd «babbero» neta,
CONHEYHON 3HEPrum, U HU3KOMOTEHUMANbHOrO Tennaa BOAbl B KOTIOBaHe,
cobpaHHOro NeTom.

Manasa sHepreTMKa Ha 6a3e CONHEYHbIX CONAHBIX NPYAOB MECTe C APYrUMu
YCTPOWCTBAMM WM CUCTEMAMW COJIHEYHOM 3SHepreTuKM (NNOCKMe COJIHEYHbIe
KONNEKTOpPa, COJIHEYHble  3/MEeKTPUYECKME  CTaHUMKM, (OTOINEKTPUYECKUE
npeobpasoBatenn U T.4.) U BETPOYCTaHOBKAMW MOMKET W AO/KHa obecneyntb
SHEpruen NeTHIK MNPOM3BOACTBEHHYI AEeATE/IbHOCTb ManblX MOCENEeHUA U
NPOM3BOACTB NPAKTUYECKU Ha Ntobon TeppuTOopUn cpeaHei nonocbl Poccuu.

B 3MMHMI nepuop, B y0BNIETBOPEHNM BO3PACTAIOLLEr0 CE30HHOr0O CNpoca
Ha Tenao wm nosbllWwatoweroca  TpeboBaHUA K  6ecnepebonHomy



3/IEKTPOCHAOXEHUIO, KOHEYHO Ke, nepBoe mecto u3 BUND gonkHO nepentn K
pa3BMBAIOLLENCA BETPOIHEPTreTHKE.
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