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SHEPTUSIHBIH AJIbTEHATUBJYY BYJAKTAPBIHBIH AUBLI-
YAPBAJIA KOJIIOHYJIYITY BOIOHYA K293 BUP CYPOOJIOP
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Annomawun. Aemop dncanvlianyyuy dHepeusi OVIaKmapviH, aupblkyad KYHOYH IHEPeUSCLIH
NAuOANanyyHyH OYUHOYK MANCPbIUOACHIH, OULOHOOU 3]1€ AlbLIObIK KAIKMY)Y KOHYUMApObl dJIeKmp
MeHeH 2#caboyy MymyMyHOAd JCAHBLIAHYYYY JHepaus OYIaKkmapwlH NAatloalaHYYHYH KeleueuH
manoaowl.

AuKkvlu  c0300p. JHCaHbLIAHLIN  MYPYYYYy dHepeus  Oynakmapwvl, KYHOYH IHepIUACH,
GPomos1eKmpOUK IHEPSUAHBIH O320PMKYUMOPY, KYH MOOYI0apbl, AUbLIObIK KAIKMYY KOHYUMAp,
waap wemuHoe2u Hcana aubliobliK KAJK.

O HEKOTOPBIX BOITPOCAX UCITIOJb30OBAHUU AJIbTEPHATUBHBIX
MCTOYHUKOB SHEPI'MHU B CEJIbCKOM XO3AMCTBE

A3amxan yyay A., dKansimoexos K., Kenemos K., Camapéexos J., Cyronaykos H.
MYUT, macucmpanmel, 2. buwkex, yn. Ankpa 1117

AHHO"’lal(ll}l. Aemop npoanaiusupoedai MMPOGOMV ONbIM UCNONL308AHUS B0300HOGIAEMbIX
UCMOYHUKO6 SHepeUuU, U 6 YacmHocmu COJIHEYHOU JHepauu, a maxKaHce nePCneKmuebl UCNO01b306AHUS
80300HOBISIEMBIX UCMOYHUKOS 9Hepcuu 6 cucmeme 3Jl€Kmp0()Ha69iceHu}Z CeJIbCKUX HACE/IEHHblX
NYHKMOoe6.

Knroueguie cnosa. 60300H065IEMbIE UCMOYHUKU IHepcul, COJIHeYHaA IHep2uUsl,
qbomoaﬂekmpuquKue npeo6pa306amejm JHepeuu, CcoJiHeurbvle MOOy]ZLl, CellbCKUe nocelerHu,
BGZOPO()HOQ U CelbCKoe Hacellerue.

ON SOME ISSUES OF USING ALTERNATIVE ENERGY SOURCES IN
AGRICULTURE

Azamzhan uulu A., Zhanyshbekov J., Keneshov K., Samarbekov E., Suyundukov N.
graduate students IntUIT, Bishkek, st. Ankra 1/17

Abstract. The author analyzed global experience of use of renewed energy sources, and in
particular solar power and as prospects of use of renewed energy sources in system of electro supply
of rural settlements.

Key words: renewed energy sources, solar power, photo-electric converters of energy, solar
modules, rural settlements, outside of city and rural habitation.

Cpenu rocynapcets Llentpanbaoit A3un Kbiprei3cTan BoienseTcs 60raTbiIMU BOJHBIMU

pecypcamu, coctapisitomiuMu 50 Mipa Ky0. M B TOJ] TOBEPXHOCTHOTO CTOKA TOPHBIX peK, 13



MJIpA KyO. M. MOTEHIMANBHBIX 3al1aCOB MOJ3EMHBIX BOJ, 1 745 Miupa Ky0. M B roJi 03epHOM
BoAbl U 650 Mipa KyO. M jenHUKOB. B pecryOiinke (GOpMHUPYIOTCS CTOKM TaKMX KPYIHBIX
pek, kak Hapwia — 807 km, Uy — 380 kM, Tamac — 200 kM, Capsi-Jlxa3, Kapamapss,
Yarkain u ap., Bnagaroumx B 6acceitnsl Colpaapbu 1 AMynapbu.

OHepreTuyeckuil nmoreHuuan BoAHbIX pecypcoB KP ouenuBaerca B 162 mupa kBru
anexTposnepruu (38% 3amacoB B [{A). OqHako ypoBeHb UX MCIOJIB30BAHUSI €I1I€ OCTACTCS
BechbMa HU3KUM (8—9%)'. [Ipu 3TOM noTeHIIMa MaIbIX peK olleHuBaeTcs oT 5 10 8 mupa kBT-
Y B I0JI, HO UCTIOJB3yeTcs JuIb Ha 3%. BO3MOXHOCTH HETPATUIIMOHHBIX BO30OHOBISIEMBIX
ucrounnkoB 3uepruu (HBUD) onennBarorcst B 800 MIIH TOHH YCJIOBHOTO TOILIMBA, YPOBEHD
HCIIOJIb30BAHMSI UX TaKKE€ BEChbMa HHU30K, IPOTHO3HBIE 3aMachl YIJIA MPEBBILAIOT 2 MIPJ T.
Hepa3BeJaHHbIE 3anachkl HepTH U raza npuodIMKarTca K 289 MIIH TOHH YCJIOBHOTO TOIUIMBA.
B nenom obecrnieueHHOCTh pecnyOiaMKH CBOMMH HE(TENPOAYKTaMHU W MPHUPOAHBIM Ta30M
cocTaBiisieT MeHee 5% OHa MOYTH MOJHOCTHIO 3aBUCHUT OT X IOCTABOK, a TAKXKE HKCIIOPTa
yras u3 Poccun, Kazaxcrana, Y306ekucrana.

3aroJpl HE3aBUCUMOCTH TOIUIMBHO-3HepreTuueckuii Oamanc (TOB) pecnyOnuku
dbopMupoBasicss MOJ ~ BO3JACHCTBMEM  MPOLIECCOB,  COMPOBOXKIABIIUX  IOCTPOEHHUE
TOCYJAPCTBEHHOCTH W MEPEXOJT K PBIHOYHOM  JKOHOMHUKE. OJKOHOMUYECKUW  CHaj
Y HapylIeHHE MEXTOCYJIapCTBEHHBIX CBS3eld OOYCIOBWIM CTPYKTypHble H3MeHeHus TOb
3a mocieaHue 15 mer, 4To BRIpa3mwiioch B COKpaieHun o0beMoB npousBojictBa TOP B 2005
rony 1o 52%, mMrmopra 3HepropecypcoB — 10 22%, sHepronotpednaenus — 10 90,4%,
skcnopTa — 110 27% ot ypoBHs 1990 ropa.

AHam3 MakpOIKOHOMHUYECKMX MHAWKATOPOB M 3HEPrornoTpeOsIeHus] MOKa3bIBAET, YTO
B IIEJIOM TEMIIbl CHIDKEHHSI SHepronorpediieHus Obuin Hmke TemnoB cHibkeHus BBII
Y CONPOBOXJAIUCh  CHIDKEHHEM  JHEProeMKocTh  mocienHero 1o 43%,  sHepro
U DJIeKTponoTpebiieHuss Ha Aymry HaceneHus 10 28% u 70% (mpu pocTe 3IEKTPOEMKOCTH
BBII o 106% otaocutensHo ypoBHs 1990 r.). CtpykTypHbie ciuru B TOb o0ycrnoBieHsb
B OCHOBHOM HapyIllIEHUEM MEKIOCYAAPCTBEHHBIX SHEPT€TUUECKUX CBA3el. Tak, uMIopT yris
cokpatuiics ¢ 2,9 maH T B 1990 roxy no 981 Thic. T B 2005-Mm (33% ot ypoBHs 1990 r.) —
700bIYa yIiisl 32 3TOT Mepro cokparuiack ¢ 3,74 muH T 10 335,3 Teic. T (moutu B 11 paz).
B pesynbrare TOILl, KoTenbHBIE, COOTBETCTBEHHO U HACEJIIEHHE OKA3aJuCh B YCIOBUSX
nedunura Torumsa. [Ipu aTom okoso 60% cymmapHOro oobema noTpedaeHus yrisl B CTpaHe
pacxonyeTrcs B DHEPreTHUYECKOM CEKTOpE Ha BBIPAOOTKY OJJIEKTPO- U TEIUIO3HEPTHUH.
DNeKTpOodHEpreTuKa SBISETCS  OI0HKETOOOpas3yrolmel oTpacibio, €€ 0 B BAJIOBOU
MPOIYKIIUU TMPOMBIIUIEHHOCTH Bo3pocia ¢ 4,2% (81990r.) mo 20,4% (B 2005-m).
IIpon3BOACTBO 3JEKTPOIHEPTMM HMEET TEHJEHLHUI0 pPOCTa [0 CPAaBHEHHUIO C APYTHMMHU
sHeprorocutessivu ¢ 13,3 (1990 r.) no 14,48 mupa kBt-u (2006 r.). IIpu 3TOM B CTpyKTYpE

npon3BoicTBa yBenuumiack 10t ['9C ¢ 67% no 94%, npu camxernu goau TOL] ¢ 32 no 6%



B 2006 rony. OcHOBHas IpUYMHA CHUKEHUS BBIPAOOTKHU 31eKTpodHeprun TOL] — Bricokas
CTOMMOCTh TOIUIMBA W Mepedou € ero MOCTaBKOM M3 COCEAHMX rocynapcts. B pecnyOnmke
JNEUCTBYET 17 3IEKTPOCTAaHIMI CYMMAapHOW YCTAaHOBIIEHHOW MOIIHOCTHIO 3 680 MBT, B TOM
yuciae 15 TUAPOSIEKTPOCTAaHUMM YCTaHOBICHHOW MomHOCThIO 2950 MBT wu aBe
TEIUIORJIEKTpolLleHTpanu MomHocThio 730 MBT, yaensnsiii Bec ['DC cocrtaBnser 81%,
TEIUIOBbIX 3eKTpocTaHuuii — 17%, maneix ['DC — 1,3%. [Ins nepenaun u pacupeeneHus
AJIEKTPORHEPTUU COOPYKEHO Oosee 70 THIC. KM JIMHHMHA 3JEKTPOINEpPENaun HaNpsKEHUEM
0,4500kB (u3 aux 546 kM — ymuaEm 500 kB, 1 714 kM — muann 220 kB 1 4 380 kM — TUHAH
110 xB), aTakke okomo 490 TpaHchOpPMATOPHBIX MOACTAHIMA HaNpsKEHUEM
35500 kB u cymmapHoii  MomHOCTBIO  Oomee 8 wiH  KBT.  MaructpaibHBIMU
U CUCTEMOOOpAa3yIoIMMU JIMHUSAMU 3JeKTporepenadn 3HeprocucrtemMa Ksipreizcrana
CBf3aHAa C HHEPrOCHUCTEMAaMU COCEIHUX TOCYAApPCTB, SIBISIETCS YacThlO SHEPrOKOJbIA
500-220 kB OOwvegunenHout sHeprocuctemsl permona (O3C 1IA). Passutas
ANIEKTPOIHEPreTHUECKasi CETh 00ECIEUNBAET JTOCTYI K 3JIEKTPOIHEPTUU MPAKTUUECKU BCEM
KUTEJISIM CTPaHBbI.

C co3gaHueM M HayajJoM LIMPOKOrO MPUMEHEHUS B KOHIE 19-TO BeKa TEIIOBBIX
ANEKTPOCTAHIIMK 111 TPOU3BOJICTBA JIEKTPUUECKON SHEPTUU JO0Js MIPOU3BOIMMON Ha HHUX
ANIEKTPUYECKON SHEPTUU BO BCEM MUPE JI0 CHX MOp OYEHb BEJIMKA U cocTaisieT 6onee 60%,
BTOpPO€ MECTO IO BBIPAOOTKE DJIEKTPUUYECKOM DSHEPrMM 3aHUMAIOT TUAPABINYECKUE
anekTpocTaniuu (6onee 20%), TpeTbe — aroMHbIe dnekTpocTannuu (okono 10%). Ha gomio
e BO30OHOBIISIEMBIX HCTOYHUKOB dHepruu (BUDI), ecnu He yuurthBaTh “‘O0NbBIIyIO”
THJIPOHEPIEeTUKY, Npuxoautcs meHee 8%, B Poccum 3TOT mnokazarens e€lie HWXKE U
cocraBisieT MmeHee 1%. OO1yr0 MUPOBYIO MTOTPEOHOCTH B AJIEKTPOIHEPTUH, TTOTYUSCHHOMN 32
cueT ucnoiab3oBanus BUD (1o pa3HbIM HCTOYHUKAM ), MOKHO 00€CTIeUnTh B 00beMe TOpsIKa
30%. B oTaenbHO B3STHIX IPOMBIIIJIEHHO Pa3BUTHIX CTPAHAX ATO 3HAYEHUE YKE COCTABISAET
ot 12 o 24%. B IIBenuu — 24%, Bo ®@pantun — 15%, B CILIA u Kurtae -14%, B Jlanuu u
I'epmanun -12%. Ho u 3TH, A0CTaTOYHO BBICOKME, ITOKA3aTelN UX YXKE HE ycTpauBaroT. B
2007 rony rocynapcra ydacTHUKM EBponeiickoro Coro3a NpUHSIN COIVIAlIEHUE, KOTOPOe
npenycmartpusaet, 4To k 2020 rony He meHee 20%, a k 2040-my — 40% Bceli noTpedisiemon
UMHU 3JEKTPOSHEPIUU JIOJKHO IPOU3BOJUTHCS C HCIOJIB30BAHUEM BO300HOBIISIEMBIX,
HKOJIOTMYECKHUX YUCTBIX HCTOYHHUKOB, IPEXKIAE BCETO, BETPA, COJHIA U BOJIBI.

Ilokaszatenu B d3TOoM oOTHomeHMM Kwurall, KOTOpBIM cTapaercs HE OTCTaTh
“nepel0BUKOB” pa3BUTHs aJIbTEPHATUBHOW SHEPreTUKH. Yxke ceiuac npaButenbcTtBo KHP
3aBepuiaeT nepecMorp npuHAtod B 2007 romy neneBoil IporpaMMbl MO YCKOPEHHOMY
Pa3BUTHIO albTEPHATUBHOM 3HepreTuku. Ha HoByro 10-1€THIOIO MporpaMMy OHO HAMEPEHO
BbLAENIUTD 293 Mupa.nomiapoB. ['ie ocobast posib OTBEAEHA COJIHEUHOM SHEPreTUKE, a TAKKE

sHepruu Berpa. Kutail nocrasun nens nosectu k 2050 rogy pazmep npou3BOICTBA SHEPTUU



U3 aTbTEPHATUBHBIX UCTOYHUKOB 10 40% B 00IIeM SHEPreTHYecKoM OasaHce CTpaHbl. A
KUTalCKOE MUHUCTEPCTBO SHEPTETHKH MPUHSUIO HOBBIM IUIaH, KOTOPBIA MPEAYCMATPUBAET
JIOBEJICHUE MOITHOCTH BETPAHBIX AnnekTpocTaniuit k 2020 roxy go 100 ['Bt. D10 orpomHoe
3HAYEHUE, I CPAaBHEHUS MOIIHOCTH CAMOM KPYNMHOM B MHUPE THUAPOIICKTPOCTAHLINHU
“Canbcs”’, KOTOpasi JocTpauBarhes onsaTh ke B Kutae, cocrasut 22,4 I'Bt (mpumepro 5%
BCEX AHEPTETHUUECKUX MOIIHOCTEH CTPAHBI).

B nameii ctpane no 2009 roga He ObUIO MPUHSATO HU OJHOTO 3aKOHA IO Mpodieme
BO300HOBJISIEMBIX HCTOYHUKOB 3HEprun. 1 ToapK0 B 3TOM roay 16 sHBapsi npemMbep-MUHUCTP
Poccun Brnagumup BrnagumupoBuu I[lyTuH mnoamucan MNOCTaHOBJIEHHE 00 OCHOBHBIX
HaIpaBJICHUSIX TOCYJApPCTBEHHOW TOJUTHUKA B cdepe TMOBBIICHUE JHEPreTUYECKOU
3¢ (PEKTUBHOCTH  DIEKTPOIHEPTETUKA HA OCHOBE MCIOJIB30BAaHMSI BO30OHOBIISIEMBIX
WCTOYHHUKOB 3Hepruu Ha nepuoj 10 2020 roma. B cooTBETCTBUY C 3TUM JOKYMEHTOM, OIS
aTbTEPHATUBHON YHEPTETUKH, WU BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTHUH, B HAIIIEH CTpaHe,
Kak mnpexanosiaraercs, cocraBuT k 2015 romy 2,5%, a x 2020-my-4,5%. Iloanucanue
JOKyMEHTa O3HA4yaeT, 4YTO JIF0OOW HWHBECTOp, BJIOKMUBIIMICS B CTPOUTEIBCTBO TaKHX
SHEPTOMOIITHOCTEH, OyJEeT Moaydarh (PUKCUPOBAHHBIA BO3BPAT CPEJCTB OT rOCYIapCTBa HA
Ka)KJIbI KUJIOBATT, Yac BO3BpaT cocTaBUT 2,5 koneiku Ha 1 kBT.4. Onu OyayTt coOuparbes
CO BceX MoTpeduTeneil Ha tepputopuu crpanbl. [lo 3ampiciy, 5Ta KOMIEHCAIUs JOJKHA
cleNaTh allbTePHATUBHYIO JHEPreTHKy MnpuoObuibHOW. Ecnu oOpatuthes k. BUD — 310
COJIHEUHOE U3Jy4Y€HHE, SHEPTHS BETpa, PEK, MOPEN U OK€aHOB, BHYTPEHHEIrO TeIljia 3eMJIH,
BOJIbI, BO3lyXa; SHEPIHUsl €CTECTBEHHOI'0 JIBUKEHHS BOJHBIX MOTOKOB U CYLIECTBYIOIIUX B
MPUPOJIE TPAJUCHTOB TEMIIEPATYpP; DHEPIrHsl OT HCIOJIH30BAaHUS BCEX BHUIOB OHMOMACCHI,
MOJIy4YaeMOM B KayeCTBE OTXOJOB PACTEHUEBOJCTBA M KUBOTHOBOJCTBA, UCKYCCTBEHHBIX
JIECOHACAXKACHUA M BOJOPOCIEHN; SHEPrus OT YTUIM3aUUHU OTXOJOB IPOMBIILIEHHOTO
MIPOU3BOJICTBA, TBEPJBIX OBITOBBIX OTXOJOB U OCAIKOB CTOYHBIX BOJ; SHEPTUS OT MPSMOTO
C)KHTaHUsl PACTUTEIIbHOW OMOMacchl, TEPMHUECKOW TMepepabOTKH OTXOAOB JIECHOU U
nepeBooOpadaTbIBaroiei NpoMbInuieHHOCTH. [pyrumu cinoBamu BUD — 310 mcTounHmku
HEMPEpHIBHO  BO300OHOBIISIEMbIX B Ouocdepe 3emin BUAOB 3Hepruu. BozoOHoBmsemas
SHEPTUsi HE SIBJISETCSA CJEACTBUEM ILIEJICHANPABICHHON AESATEIbHOCTH YEIOBEKa, U 3TO
SIBJIICTCS €€ OTIMYUTEIbHBIM Mpu3HakoM. He B0300HOBIsIEMbIE (TPaIUIIMOHHBIE) UCTOUYHUKA
SHEPTUM —3TO MPHUPOJIHBIC 3aMaChl BEIIECTB U MATEPUATIOB 3€MJIM, KOTOPHIE UCIOJIb3YIOTCS
YEJIOBEKOM JUIsl TPOU3BOJICTBA 3HEpruu. [IpuMepomM TakuMX UCTOUYHUKOB SHEPTUM SIBISETCS
SJIEPHOE TOIUIUBO M YIIAEBOAOPOAbI (yroyib, HepTh, Tra3). DHEPruss BO30OHOBISIEMBIX
HMCTOYHUKOB B OTJIMYUE OT BO30OHOBIIIEMBIX HAXOAUTCS B IPUPOJIE B CBI3AHHOM COCTOSIHUU
Y BBICBOOOK/IA€TCS B PE3YJIbTATE IEICHANPABICHHBIX JICHCTBHUI Y€IOBEKa.

TpaguuuOHHBIE MPOWU3BOJCTBO M HMCIIOJIB30BAHUE 3HEPTHM CBA3AHBI C 3arpsi3HEHUEM
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0o0pa3yloTcsi TOKCHYHBIE Ta3bl W BEHIECTBA, OTPHUIATEIBHO BO3ICHCTBYIOIMIME HAa
okpyxatontyto cpeny. Ilo moncueram MHctuTyTa 3HEpreTyeckoi crpareruu, Ha Poccuto
npuxogurcs 12% mupoBbIx 3anacoB HedtH, 35% 3anacos rasa, 16% yrus u 14% ypana. 1
3TO NpPHU TOM, YTO HACEJICHWE HAallled CTpaHbl cOcTaBisieT Bcero 2,4% OT YMCIEHHOCTU
MOHSTHE, YTO B CTpaHE OOraTou yriem, razoM M HE(QThIO, HE MOXET ObITb CTUMYJOB JJIs
MPOM3BOJICTBA  ANIbTEPHATHUBHOW H3HEPruM. OTO ObUIA OCHOBAa TOCYJapCTBEHHOU
sHepreTuueckoil ctpareruu Poccuu. Ho B mocnenHue roapl Bo3pacTtaeT MHTEpec K Ooiee
MHTEHCUBHOMY HCIOJb30BAaHUIO BO300OHOBIIIEMBIX HCTOYHUKOB JHEPrUM, B OoJbllel
CTENEHH Ha JaHHBIH KypC OKa3blBA€T CHJIBHOE BIUSHUE TOT (hakT, yTo CBbILE 75%
TEPPUTOPUU CTPAHBI HE UMEET LEHTPAIM30BAHHOIO SHEPIOCHAOKEHUS U JOCTABIATh B ATH
palloHbl 3TO K€ YIJIEBOJAOPOJIHOE TOIUIMBO CTAHOBUTCS C KaXJbIM T'OJOM BCE JOPOXKE.
[ToTpebnenue yrieBo10poI0B IO BCEMY MUPY €KEr0JIHO Bo3pacTaeT B cpeaHeM Ha 4%. [Ipu
CETOAHSIIHEM TeMIle MOTPeOIeHUs, IO pa3IMYHbIM MCTOYHMKAaM: HedTu xBatuT Ha 20/30
net, raza Ha 70/80 ner, Gonbiie Bcero ocranochk yruist Ha 170/180 ner. ParmumonanbHOe
WCIOJIb30BAHME HHEPIUH, COKpaAlIeHUE TMOTPEOJIEHUs] DSHEPrOHOCUTENEH, a Takke
NPUMEHEHHE TEXHOJIOTHM, HE HAHOCSIIMX yluepda OKpyXKarollel cpeie, NpeCTaBiIsIOT
co00i1 BaskKHbIE HHCTPYMEHTBI B c(hepe OXpaHbl OKPYKAIOIIEeH cpepl.

CymiecTBeHHasi pojib B CHWKEHUHM pOJIb B CHUKEHHHM YPOBHS HKOJIOTHMYECKOIO
3arpsi3HEHUs OT UCIIOJIb30BAHUS TPAAULMOHHBIX BUJIOB TOIIMBO MPUHAIJIEKUT PACILIUPEHUIO
IpPUMEHEHHUs] BO30OHOBIIIEMBIX MCTOYHHKOB JHEpruu. B Hamieil cTpaHe yke mHpoBeieH
aHanu3 3(QQPEeKTUBHOCTU Hcnonb30BaHus BUD B psne pernoHoB, a Takke MOATOTOBJICHbI
MPOCKTHI TUTAHOB JaeicTBUi. Tak, B Hmkeropojackoit obiactu mpejronaraeTcss HalaJIuTh
UCIOJIb30BaHUE OMOMACChI- OTXO/0B JIECONEPEpadOTKU, a ACTpPaxaHCKOW — COJIHEYHOH U
BETPOBOM SHepruu, a B KpacHomapckoMm Kpae emie U reoTepMajbHOM DHEPruH, a TaKXKeE
OTXOJIOB CENIbCKOTO Xxo3siiicTBa. K HacTosiemMy BpeMeHH MOTEHIHad BO300HOBIISEMBIX
VMCTOYHUKOB DJHEPIrUU HCIIONb3YETCS B HE3HAYUTENbHBIX O0OBEMax, OCOOCHHO B
OTEUYECTBEHHOM CTPOUTENBHONM MHAYCTpuu. HauvaBmmiics OCEHBIO roja MHUPOBOU
(UHAHCOBBIN KPU3HC 3aCTaBUII MEPECMOTPETH B3TJISAJIBI HA BOIIPOCH HEproodecneyeHus. B
cBoe Bpemsi dHepreTrudeckoi 1970-x To0B 1al TOTYOK pa3BUTHIO UCCIIEIOBaHUN B 00JIacTH
MCII0JIb30BAHMSI BO3OOHOBIIIEMBIX UCTOUHMKOB YHEPTUU B MAJIO3TaXKHOM CTPOUTENLCTBE. B
Hallell cTpaHe TaK € HAUYMHAINCh AKTUBHBIE pa3pabOTKU JOMOB C MCIIOJIb30BaHUEM
BO300HOBIIIEMBIX UCTOYHHUKOB SHEPTHH, HO B Hadaje 90-X roloB MPONLIOrO CTOJNETUS ITH
UCCIIeZIOBaHUsl ObUIM TMPHOCTAHOBJICHBI. B Hamieidl crpaHe CTPOUTEIBCTBO 3arOpOJHOTO
CEJIbCKOTO ’KMJIbSl, B TIOJIABJISIOLIEM OOJIBIIMHCTBE CIIYy4aeB, BEJIOCH MO TUIIOBBIM MPOEKTaM,
rae obecreynBalcs MHHUMAIBHBI ypoBeHb KomdopTa (uznonornyeckux HopMm. B
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KWIbsl, HO HEXBAaTKa OIbITa B TOM BHJIE IPOEKTUPOBAHUS U CTPOUTEIHCTBA IPUBOJIUT, HA
Ha4yaJIbHOM 3Tare, KO MHOTUM IpoOJIeMaM.

Tema 3aropoJHOTO U CENbCKOTO KUJIbS, UCTIOIb3YIOLIEr0 BO30OHOBISIEMBIE HCTOUHUKH
SHEPTUM, AKTyaJIbHO HE TOJBKO C TOYKH 3pPEHUS SKOJOTMYHOCTH, HO M C TOYKH 3pEHUs
pa3BUTHS HOBOI'O HAMPAaBIEHUS APXUTEKTYphl >KHIOTO MajodTaxHoro naoma. I[Tomumo
MHOTOYHMCIIEHHBIX YAaCTHBIX JIOMOB, MPOEKTUPYEMBIX C MCIOJIb30BAHUEM BO300HOBISEMBIX
HMCTOYHUKOB 3HEpruu, B EBpore akTWBHO AEMCTBYIOT IMPOrpaMMbl MO MPOEKTUPOBAHUIO
“IKOJIOTMUECKUX IOCEJIEHUN’, TOAJIEPKUBAIOLIMECS TOCYAAPCTBOM U PETHMOHATbHBIMU
BrnacTsiMu. Haunbonee ObICTphIMM TEMIIAMHM B MOCJEIHHUE TOJbl Pa3BUBAIOTCS TEXHOJOTUU
MPAKTUYECKOT0 UCIOJIb30BAHMS (DOTOIIEKTPUUECKHUX MPeoOpa3oBaTeseil SHEPTruu, CpeIHUN
€XKErOJHBIN TPUPOCT KOTOPBIX cocTaBisaeT nopsiaka 60%. Beicokumu TemnaMmu BHEAPSIOTCS
W JApyrue TEeXHOJOTHM wucnonb3oBanus BUI: BerpoyctaHoBku -28%, MpPOU3BOACTBO
ouororiuB  -25%, COJIHEUHBIE HarpeBaTelbHbIE YCTaHOBKH -17%, reoTepmanbHOE
teriocHabxenue -13%, manbie u Mukpo —1'9C-8%, B TO BpeMst Kak TpaAULIMOHHBIE OTPACIIH
SHEPreTUKU Pa3BUBAIOTCS TeMIIOM 2/4% B roj, B TOM uucie “OoJbluas’” TUApOIHEpreTHKa
2%, atomHas sHepretuka 1,6%. bonee moapoOHO OCTaHOBMMCSI Ha CaMOM HM3YyYEHHOM H
BECbMa NEPCIIEKTUBHOM Ha CETOAHSIIHUN J€Hb HAIIPaBICHUHU- COJTHEYHOU SHEPreTHKE, TaK
KaK OHa HaxXOJUTCS B HaumOoJee  pa3BUTOM COCTOSIHUM U OTBEYAaeT TpeOOBaHUSAM
0€30MacCHOCTH, SKOJIOTUYHOCTH, TOCTYITHOCTH U U3YYEHHOCTH MOCJIEICTBUNA €€ IPUMEHEHHUS.
HabonswIiee pa3Butue coaHedHas dHepreTrka noiaydywia B Snonnn 48%, 'epmanuu 23% u
CIIA 16%. B 3Tux cTpaHax npuHSATHI 3aKOHbBI U TOCTAaHOBJIEHUS 10 pa3BuTHio BUD, a Takxke
IIPEIOCTABIISIFOTCS PA3JIMYHOTO poAa JIbIOThI TEM, KTO UCIOJB3YyI0T BUD.

Cerognst yxe Oosiee IByX JIECATKOB CTPaH HCIOJB3YIOT WM HAadald HUCIOJIb30BaTh
COJIHEYHYIO 3Hepruto. Ha pblHKEe SHEpPreTM4ecKux CUCTEM Ha OCHOBE COJIHEYHBIX MOJYJIEH
IIpeaIaraeTcd OrpOMHOE KOJMYECTBO CHUCTEM, pa3IMYArOLIMXCA MO CBOEW MOIIHOCTH M,
CJIeZIOBATENbHO, (PYHKIMOHATILHOMY Ha3HaueHUI0. Tak KaKk COMHEYHBIH MOYJb IPOU3BOIUT
AJIEKTPO’HEPTUI0 B JHEBHOE BPEMs, a HCIIOJIb3YyEeTCS OHA M B BEYEPHUU MEPUOJI, TO
JHEpreTUYecKasl CUCTeMa JOJDKHA COJEpKAaThb KaK MHUHMMYM TpPU OCHOBHBIX 3JIEMEHTA:
COJTHEYHBIH MOAYNb, OaTapero UIsi HAKOIUJICHHS 3JIEKTPOIHEPTHH, aBTOMATH3HPOBAHHOE
YCTPOMCTBO YIIPaBICHUS DHEPreTHUECKOW CHCTEMOM, B COCTaBe KOTOPOM MOXET OBITh U
MHBEPTOP, TaK KaK COTHEYHOW MOAYJb BhIpAOATHIBACT TOJIHKO MOCTOSIHHOE HampspKeHue. B
3aBUCUMOCTHU OT MOLTHOCTH II€HA HA SHEPT€TUYECKUE YCTAHOBKH MOKET JOCTUTaTh IECATKOB
Thicsiu posutapoB. B Esponie u CILIA pacnipocTpaHeHbl 3HEPr€TUYECKHUE CUCTEMBI JUIS JoMa
MOIIHOCTHIO 1/2,5 kBT, KOTOpBIE MOACOEIMHEHBI K IICHTPATHHONU YHEPTETHIECKON CUCTEME U
HE COJIep’KaT HAKONUTENEH 31EKTPOIHEPTUU.

B 2000 romy I'epmanHus mnpuHsiia Mepbl K CTHUMYJIMPOBAHHUIO HPOU3BOJCTBA U

HUCIIOJIb30BaHUA (1)OTO3JI6KTpI/I‘-ICCTBa. OcCHOBBIBasICh Ha ITOJIOXUTCIBbHOM OIIBITEC



BETPORHEPreTuky, 25 (eBpasss Obula MPUHATA OT TOCYJAPCTBEHHOTO OIOKETa CHUCTEMa
ClenualbHBIX  3akyno4yHeix — TtapudoB  (feed-in-tariff)  mus  mpowmsBomuTeneit
(OTORNEKTPUUYECTBA, COIVIACHO KOTOPOW TOCYIapCTBO MPHOOPETAET AIEKTPOIHEPTHIO,
BbIPA0aTHIBAEMYIO (DOTOZEKTPUUECKUMU NTPE0Opa30BaTEISIMU B THEBHOE BpeMs, 110 1ieHe 99
repMaHckux npeHHuron (=0,65 eBpo) 3a 1 kBT*4 y cOOCTBEHHUKOB, NMOAKIIOYEHHBIX Yepe3
MHBEPTOPBI CO CUETYMKAMHU B FOCYAAPCTBEHHYIO 3JIEKTPUYECKYIO CETh, @ BEYEPOM U HOUBIO
y)K€ DHEpProcucreMa OTJIaeT CBOMM NOTpeOuTensiM (HACEJIEHHI0) HEeoOXOauMoe UM
KOJIMYECTBO AEKTpo3Hepruu 1o 1ene 20 repmanckux ndeanuros (=0,13 eBpo) 3a 1 kBr*u.
OTOT 3aKOH B co4eTaHHu ¢ cymecTBytomei ['epmannn nporpammoit “100 00 cosHeYHBIX
KpBIII” TIPUBET K TOMY, YTO TOJBKO 3a JABa nocieanue aHs anpens 2000 roga mocTynuin
3asBKH Ha (DOTORIEKTPUUECKHE COJIHEUHBIE MOAYIH 00IIei MoIHOCTHIO nopsiaka 20 MBT,
YTO COCTaBUJIO MATYIO YACTh OOILEr0 ro10BOT0 MMPOU3BOICTBA COJTHEUHBIX Moyl B EBporie
U B JIBa pasa OoJibllie, 4YeM MpecKa3biBajgoch panee s ['epmanuu Ha Bech 2000 rox. Ilpu
3TOM JIJIsl TIOKymaTele (POTOAIEKTPUUECKUX COTHEUHBIX MOMAYJIEH MOIIHOCTHIO 0 5 KBT
ObL1 JOCTYNEH MNpaKTHuecku OecnponeHTHbI KpeauT Ha 10 jer. Takum oOpazom,
MIPaBUTENILCTBO I'epmanuun CTUMYJIUPOBAIIO CBOMX  TpaKIaH npuoopeTaTh
(b OTORNEKTpUUECKHE COJIHEYHBIE MO/IYJIH. Kpynuenmunm PBIHKOM cObITa
doTornekTpUUecKUX Ipeodpas3oBarenell B HacToslee Bpems sBisercs Mcmanus. B 2008
rogy Onarojgapsi aKTHUBHOW TpPaBUTEIBCTBEHHOM NporpaMMe, CyMMapHasi MOUIIHOCTb
COJIHEUHBIX BJIEKTPOCTAaHUUW B 3TON cTpane Bo3pacTtana Ha 2 000 kBt exenneBHo. Ilo
cocrossHuio Ha ¢eBpans 2009 roma TpeTh 3NEKTpOdHEpruw, mnoydaemon B Mcmanuwm,
MPUXOIWIOCH HA (OTO3IeKTpUdecTBO. CTOMMOCTh CUCTEMbI MOIIHOCThIO | KBT mpumepHo
7 000 nonnapos, a 1,5 kBt-10 000 nomnapos. 1j1st aBTOHOMHOTO SHEPTOCHAOKEHHUS CETbCKIX
MOCENIEHU U OOBEKTOB CEIIbCKOTO 37paBOOXpaHeHus paszpaboranbl cuctembl PS 2400,
BbIpabaTkIBaroIye nepeMenHoe Hanpspbkenue 220 B. MomHocts cuctem coctasisier 900 B
u 2 400 Bt coorBercTBeHHO. CTOMMOCTB Takoro poaa cucrem 20 000/33 500 mosapos.
BrIcokas ieHa yCTaHOBOK ONPENENAETCs BBICOKOM CTOMMOCTBIO COJIHEUHBIX MoayJen. [Ipu
IIPOM3BOJICTBE MOHOKPHCTAJNIMYECKUX KPEMHHEBBIX COJIHEUHBIX MOJYJIEH 3aTpayuBaeTcs
TaKoe KOJIMYECTBO SHEPIHM U TPYAd, KOTOPOE HE OKYIHUTCS B TE€YEHHE BCETO BPEMEHU MX
9KCIuTyaTanuu. B To ke Bpems (OTOdNIEKTpHUEcCKue mpeoOpa3oBaTed HAa OCHOBE
MOJINKPUCTAJUNINYECKON  KPEMHHMEBOW JIEHTBI  SIBJISIOTCA  JOCTaTOYHO KOMMEPYECKU
MPUBJIEKATEIbHBIMHA, HECMOTPsI Ha Ooyiee HU3KHE 3HAYEHUS K.II.JA., TaK KaK B TCUYEHUE UX
OKCIUTyaTallid OHU BBIPA0ATHIBAIOT AJIEKTPOIHEPTHH 3HAUUTENBHO OOJbINe, dYeM ObLIO
3aTpayeHO Ha UX MNpou3BOACTBO. [lo MHeHHIO OOJBIIMHCTBE YYEHBIX, Hamboiee
NEPCHEKTUBHBIMM  JUI1  HA3€MHOTO  MCIOJB30BAaHUSA  SBIAIOTCS  TOHKOIUIEHOYHbBIE
dorosnexTpuueckue mpeodpa3oBaTenar, HHU3Kas CTOMMOCTH KOTOPBIX TPU MacCOBOM

MPOU3BOJCTBE M TPU JIOCTaTOYHOW 3(PPEKTUBHOCTH OMPEAENSIETCS YMEHBIICHHEM HX



tonmmHbl B 100 pa3. Hanbonpuryio 3¢ heKTHBHOCTD IEMOHCTPUPYIOT COJTHEUHBIE 3JIEMEHTHI
Ha OCHOBE IICHOK MOJYIPOTHUKOBBIX MOJUKpUCTAIUTHYECKUX coequnenuid Cu(In,Ga) Se2,
CdTe TUAPOreHU3UpoBaHHOrO  amopdHoro  kpemHusi.  Celyac  CTOUMOCTH
(OTORNEKTPUUYECKUX IPEe0Opa3oBaTeeii COMTHEUHOM 3Heprun coctasisier 1,5/3,5 nomapa 3a
1 Br. Dra crouMocTh OyJeT yMEHBUIA€TCsl C pa3BUTHEM TEXHMUYECKOI'o Iporpecca Hu
yBenuueHueM ux sddexkTuBHOCTH, Hampumep, ¢ 1976 roga mo 1996 roa cTouMocCTb
dboToanekTpuueckux MnpeoodpazoBatenedt cHuzanack Ha 80%. CHIDKEHHE CTOUMOCTH
TOHKOIUVIEHOYHBIX (DOTO3JIEKTPUUECKUX NpeoOpa3oBarenell COJNHEYHOM sHeprun a0 1
nomnapa 3a 1 BT, kotopoe mporHosupyercst k 2010 rogy, caenaetr (HhOTOIIEKTPUIECTBO
KOHKYPEHTHO-CIIOCOOHBIM € DJIEKTPORHEpPrueil,  MPOU3BOAMMOW  HA  TEIUIOBBIX
NEKTPOCTAHIUAX. KOHKYpPEHIIMIO IO CTOMMOCTH, IOJY4aeMOM JJIEKTPUYECKOW JHEPIHH,
nanHomy Buny BHD MoxkeT cocTaBUT TOJMBKO aTOMHasi 3HepreTuka. Ho, 6epst BO BHUMaHMe
Jpyrue HeOJaronpusTHele (pakTOpbl AaTOMHON YHEPreTHKHU, KOHKYypeHunn BUD B HacTosiee

BpeMsi IIOKa HET.
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