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BO3OBHOBJIAIEMAA SHEPI'ETUKA — COCTOSAHUME U IIEPCIIEKTUBbBI PA3BUTHA
KAMPA KAJIBIBIHA KEJIYYUY SHEPTUSCHI - A3BIPKBI ABAJIbI XKAHA OHYTYY
ITEPCIIEKTUBACBI
RENEWED POWER - A CONDITION AND DEVELOPMENT PROSPECTS

Jyitmeobaesa 3.bl. — npenooasamens, TUII® JKAI'Y

Almomauuﬂ: Hpueedeﬂbz Kpamkue ceedenus o COBPEMEHHOM  COCMOAHUU U
NePCNeKmMuBax pa3eumuisi 60300HOGIAEMbIX (HEMPAOUYUOHHBLX) UCIOYHUKOS SHEPEUU (INeKMPO -,
menio-, 6empo-, 2eomepmanvhol, suepeuu Coanya, buomaccsl u op.) 6 mupe u 8 Koipevizcmane,
a makoice 0 Haiuvuu pecypcoe u 603MONCHOCMAX UX UCNOTIb306AHUAL.

Annomayua: Kanvibvina xenyyuy suepeusi 0y1aKmapblHblH (INEKMPO-, IHCHLIYYIVK-,
wamai, 2eomepmanoviK, KYHOYH dHepauscyl, buomacca xc.6.) 0yuneoe xcana Koipeviscmanoazol
A3bIPKLL AOAIIBL HCAHA OHY2YY NePCNEeKMUBACHL MYYPALYY KblCKAYad MAAILIMAM.

Annotation: We present a summary of the current state and prospects of development of
renewable (non-traditional) sources of energy (electricity, heat, wind, geothermal, solar energy,
biomass, etc) in the world, and the availability of resources and their use.

Knrwueente cnosa: IdHeEpecemuKa, 80300H061AeMAs IHEpeceMUKA, zudpoaﬂepeemum, manas
eu()poaﬁepeemuka, 6u03HepzemuKa, GENMPOIHEPCENMUKA, COJIHEYHAA JHEPUAL.

Aukvlu ce300p: 3HepeemuKa, KaiblOblHA Kelyyuy dHepeemuKd, uopodHepeemuKd, Kuiu
2u6p03HepeemuKa, 6u03HepeemuKa, wama’il SIHeP2UsCobl, KyH dHepcuscsol.

Key words: energy, renewable energy, hydropower, small hydropower, bio-energy, wind
energy.

B namem wmwupe OecnomiagHO CXKHIaeMO€ TOIJIMBO, (OPMHUPOBABIIETOCS ILIEJIBIMU
TEOJIOTUYECKUMH  DTIOXaMH, pacTpauMBaeTcsl 3a CTOJNeTUs, OecrnpepblBHOE HaKOIJIEHUE
MIJJTHOHOB TOHH HE pa3fiaraéMoro IJIACTUKOBOTO MyCOpa W PacTyLIEro JeduIiuTa MpEecHOR
BOJbl CJIOBOCOYETAaHUE <«BO30OHOBIIsIEMble HCTOYHUKU HHepruu » (BUD) noxutbes Hekum
OanmpzamoM Ha ayury[3]. Bo3oOHOBsieMble MCTOYHUKNA DHEPTUH BOCIOJHSIOTCS €CTECTBEHHBIM
nyTeM, MPEeXJIe BCEro 3a CYeT IOCTYMAIOIEro Ha IOBEPXHOCTh 3E€MJIM IIOTOKa JHEPTUU
COJTHEYHOTO H3JIydeHHs, M B 0003pUMON TEPCIEeKTUBE  SABIISIOTCS MPaKTUYECKI
HeucuepnaeMsl[2].

O B0300HOBIIIEMON PHEPrETHKE B MUPE TOBOPAT YXKE TaBHO, a B HEKOTOPBIX CTpaHax
MHOTO€ YK€ CJIeJaHO M TpojaoipKaeTcss Jenatbes. [loHsitue «HeTpagulUOHHBIE U
BO300HOBIIIEMble UCTOYHUKM HHeprun» (HBUD) BrirouaroT »HeEpruio CojHIA, BETpa,
reoTepMalbHBIX BOJ, MIPUIMBOB M BOJIH, Onomaccel. Cio/ia ke MOKHO OTHECTH U Manyro (10 30
MBT) ruapo3HepreTuKy, UCIOIB3YIOUYI0 YHEPTHI0 MAJbIX PeK U BOJAOTOKOB KaK pPaBHUHHBIX,
TaK U TOPHBIX, a TAaKKe HEKOTOPbIE MCTOYHMKUA SHEPIUH, CBS3AHHBIC C JKU3HEICSTEIbHOCTHIO
yenoBeka[4]. OOmmMMU 71l BCEX dTHX HAIPaBJICHUM SIBISIOTCS JIBA UX Ka4€CTBEHHBIX OTIUYHUS
OT TPaAUIIMOHHON »SHepreTuku. Bo-TepBBIX, COXpaHEHHE HEBO300HOBISEMOro U OBICTPO
UCTOIIAEMOTO CETO/IHS OTPaHWYEHHOTO TOIUIMBa (Hedru, yris, raza) s OyaylmX MOKOJIEHUH,
a BO—BTOPBIX, IKOJIOTHYECKasi 0€3011aCHOCTb.

EcTecTBEeHHO, UTO CUIIbHAS <«OKO3aBUCUMOCTHY» MPOU3BOICTBA AJIEKTPOIHEPTHU TUKTYET
HE0OX0IMMOCTh €ro AuBepcuUKaIn. B 3TOi CBS3M BO3HUKAET HEOOXOAMMOCTH KOMITJIEKCHOTO
aHallM3a COCTOSHUS W TEPCIICKTUB NAIBHEHIIETO Pa3sBUTHSI MUPOB Ol SHEPTeTUKH, UMesI B BULY
BO3MOXXHOCTH €€ JAuBepcuUKalih, Mepbl B OONACTH COKpAICHUS SHEPronoTpediIcHus,
NOBBINICHUE A(PPEKTUBHOCTH  IMPOM3BOJACTBA HHEPIUM M MHUHHMH3AIHMIO HETATUBHBIX
9KOJIOTMYECKAX TOCIEICTBUN (Iepexoa OT YITIEBOAOPOJHONW K «UIHUCTOM» dHepreruke). Peub
UJET O JOCTHXKEHMM B KaKIOW OTIETbHOM CTpaHe W B MHUpPE B IEJIOM TaKOro YpPOBHS



MPOU3BOJCTBA DJHEPIUU, KOTOPBIM ObLT OBl JKOJIOTMYECKH O€30MacHbIM, YCTOWYUBBIM H
o0ecrieunBaroMM PacTyIe MOTPEOHOCTH IKOHOMUKU[O].

3arpsi3HEHHE OKpYXAlolled Cpebl HAHOCUT 3HAUYUTENbHBIA yIepO SKoHOMHUKe. B
eBpoIeiicKuX cTpaHax oH oreHuBaercs B 4-6% BBII[4]. Tloatomy Hapsay ¢ 0cCOOEHHOCTAMU
ro0aNbHONH HHEPreTUUecKord MpoOJIeMbl, OYpHBIM POCTOM II€H Ha HJHEPIreTHYECKOE ChIpbe
(mpexe Bcero Ha HEQTh) M CTPEMIICHUEM K YMEHBIICHWIO PUCKOB W TOTEPh MPU HUMIIOPTE
SHEPrOHOCUTENEH, 3HAYMMOCTh SKOJOTMYECKUX MPOOJIeM SBISETCS BaXXHBIM CTHMYIOM K
rOCyJapCTBEHHOMY <«BMEIIATEICTBY» B HKOHOMHMKY, B YaCTHOCTH, K CTUMYJIUPOBAHMIO
Pa3BUTHUS HETPATUIIMOHHON SHEPTETUKH.

B nmnocnennue necstuiieTMs B MHUPOBOM SHEpPreTHKe HaONIONAIOTCS KAaueCTBEHHBIE
U3MCHEHHS, OOYCIOBIIEHHBIE JKOHOMHUYECKMMH, TOIUTUYECKUMH U  TEXHOJIOTUYECKUMHU
npuunHamMu. OHa U3 OCHOBHBIX TCH/ICHIIUN - CHU)KEHHE TTOTPEOICHUS TOTUTMBHBIX PECYPCOB —
UX JI0J7Is B OOILEMHUPOBOM IPOU3BOJICTBE 3JIEKTPOIHEpruu 3a nocieanue 30 et cokpaTtuiach ¢
75% no 68% B MONB3y UCIOIBL30BAHUS BO30OHOBIIsIEMBIX pecypcoB (pocT ¢ 0,6% mo 3,0%).

KpynHelinmMu MUPOBBIMH MOTPEOUTENSIMU  BO30OHOBIISIEMON JHEPTUM  SIBJISFOTCS
EBpona, CeBepHas Amepuka u crpansl Aszuu. Kurai, CILIA, I'epmanus, Ucnanus n Muaus
00J1aZlat0T MOUYTH TPEMsI YETBEPTSIMU OOIIEMHPOBOTO Mapka BETPOIHEPTeTUUYECKUX YCTAHOBOK.
Cpenu cTpaH, KOTOpBIE XapaKT€pPU3YIOTCS HAWIYYIIMM Pa3BUTHUEM MaJlOM TMIPOIHEPIeTHKH,
auaupyrolee nonokenue 3anumaer Kurail, Ha BTopoMm Mecte Anonus, Ha TpetbeM — CIIIA.
[IaTepky nunepoB 3aMbikatoT Utanus u bpaszunus[1].

B oOmeli cTpykType YCTaHOBJEHHBIX MOIHOCTEH OOBEKTOB COJTHEYHON HSHEPTETHKH
muaupyeT EBpona, nanee cienyrot Anonus u CIIA. Beicokuii noTeHIIMan pa3BUTHS COJTHEUHON
sHepretuku umeroT Uunus, Kanana, ABcrpanus, a tacke FOAP, Bpasunusi, Mekcuka, Erumner,
N3pannb u Mapoxkko[1].

IlepBeHCTBO B TreoTepMalibHOM 3iekTpo3HepreTuke coxpadstor CIIA. 3arem uayr
Oununnuasl 1 Uunonesus, Uramus, SAnonus u Homas 3enanpus[l]. AKTUBHO pa3BUBaeTCs
reorepMalibHasi s3HepreTuka B Mekcuke, B crpanax LlenTpanbHoit AMepuku u B Mcnanauu - Tam
32 CYET TeOTEePMAJIbHBIX MCTOYHUKOB TMOKpbhIBaeTca 99% BceX HHEPreTUYECKUX 3arpart.
[lepcieKTUBHBIMU HCTOYHUKAMH TIEPETPETHIX BOJI 00JIaJal0T MHOKECTBEHHBIC BYJIKAHUUYECKUE
30HBI, B TOM uncie Kamuatka, Kypunsckue, SAnonckre u @UIMNNUHCKAE OCTPOBA.

U Ha sToM QoHe BUAHO, 4TO KBIPIbI3cTaH HYXKIAETCS B aTbTEPHATUBHBIX UCTOUYHUKAX
aneKTpuueckoit sHepruu. B KeIprei3cTane cymecTByroT BCe BUIBI BO30OHOBIISIEMBIX HCTOUHHKOB
SHEpruu, HO Haubosee nmepcreKTUBHON JUIsi KbIprbi3cTaHa sBIsSETCS Majiasi TUIPOIHEPreTHKA.
Beironnee u adipexruBHee ctpouth Manbsie ' 9C 0cOOCHHO B OTAANICHHBIX pailOH aX, Ky/a JOPOro
JIOCTABJISATh DJEKTPUYECTBO. B COBETCKUI Tepuoa yaeisyioch OOJIBIIIOE BHUMAaHHE Mayon
ruaposHepreTuke, 10 BBoga Tokrorynbckoil ['DC B KbIpreizcTaHe HacUMTHIBAIOCh OKoJO 161
masioit I'DC, Ha TOCTCOBETCKOM IIPOCTPAHCTBE 3HAYUTENBHBIX YCIIEX0B B pa3BUTHH MaiblX [[OC
noounucek I'pysuss u Apmenusi[7]. Ceituac Ksipreizcran 6onbpmmm KodudecTBOM Maibix [DC
MOXBACTaThCs HE MOXET, MOKa MX B PECHYOIUKE HECKOJBKO: THAPOIIEKTpocTaHlus B blchik-
ATtuHCKOM paiione (MommHocThto 1,6 wmeraBarr), Kamununckas I'DOC (1,4 wmeraBart), B
benoroackom paiione mamast ['9C (500xBrt), Haiimanckas mamas ['9C (600xkBt ) u B Omickoit
obmactu wmanas ['DC wmommHocTeio 250kBr. B Onmokaiimmee Bpems 0XXHAAeTCS  3aIlycK
Terupmentunckoit I'DC (3 meraBaTT), MOCTPOEHHAs KbIPIBI3CKUMH YaCTHBIMH MHBECTOPAMHU.

B Kbiprei3ctaHe A0CTaTOYHO COJIHEYHBIX JIHEHW, MOATOMY Ha BTOPOM MeECTE IO
MEPCIIEKTUBHOCTH CTOUT COJHEYHas dHeprus. Ha ¢doHe OypHO pa3BUBAIOIMMXCS TEXHOJIOTHMA
caMbIM OBICTPBIM CHOCOOOM TMOJYYEHHUSI DHEPrUU MOXKET CTaThb CTPOUTENBCTBO KPYIMHBIX
COJTHEYHBIX 3JieKTpocTanuuii. Ho B HpiHenmHux ycinoBusix Keipreiscrany is 3Toro norpedyercst
00JIbIIIME KAMUTATIOBIOKEHUS U UHBeCTULIMH. [Ipu melicTByronmx taprdax Ha SJIEKTPOIHEPTUIO
B KbIpreiscrane npoOnemMaTuyHOM JUIsi NPUBJICUEHHUS WHBECTOPOB SIBJISIETCS M OKYINaeMOCTh
TaKOIo MPOEKTa.

B nacrosimee Bpemss B KbIprei3cTaHe KpyIMHBIX COJHEYHBIX CTAaHLUUHM HET, HeOOJbllMe
(GOTOSNIEKTPUYECKUE TMAHENIH WCIOJIB3YIOTCS B OCHOBHOM Ha MaJbIX MNPEANPUATHSIX U B



nomoxossaiicTBax. [Ipoekrom «Hanexnoe sneprocHadxkenue cenbckux GAID» B pamkax Equnoi
[porpammer OOH FOHUJIO coBmectHo ¢ [IPOOH na 19 ®Allax Bo Bcex obmactax
pecnyOonuKu OBITM YCTaHOBIICHBI (POTOIIEKTPUUECKHE CTAaHIUU (MONMHOCTHIO 3 KBT 1 1,5kBT),
YTO IMO3BOJIMIIO 00ECTICUUTh OECITPEPHIBHOE TIPEIOCTABICHUE METYCIYT HaceIeHUo[7].

OrnpeneneHHbIN NOTEHIIUAT €CTh U Y BETPOIHEPTETUKU, KOTOPAs A0 MOCIEAHETO BpEMEHU
CUMTAJIOCh HE OUYEHb MEPCIIEKTUBHBIM HaIllpaBJIECHHEM. Y CTaHOBKAa BETPOTEHEPATOPOB CUUTAETCS
1e7ecoo0pa3Hoi, KOTJa CpPEeIHEroI0Bass CKOPOCTh BETpa B MECTHOCTH TpPEBHINMIACT 3,5 MeTpa B
cekynay[4]. B KeIpreisctane Takux TOUEK HE OYE€Hb MHOTO (HampuMep, HEKOTOpble pailOHbI
Hapeiackoii o6nactu, ropona Tam-Kymeip, banbikubl U T.4.), 1 OHH 3a4acTyr0 pacloyiaraioTcs B
TPYAHOJOCTYIIHBIX MECTax, IJI€ 3aTPYAHEHO CTPOUTEIIBCTBO.

Tak e Ha/l0 aKTUBHO BHEIPAT OMOYCTaHOBKHU ISl BRIPAOOTKM Ta3a U JIEKTPOIHEPTUH U3
NUILIEBBIX U JKMBOTHOBOJYECKUX OTX0/A0B. lloTeHnman HakomiaeHuss coOupaeMoro HaBo3a B
cTpaHe -7,5MuiuinoHa TOHH B roJ. Ecam 3710 konmuecTBO mepepaboTath B OMOTra3oBbIX
yCTaHOBKaX, Mbl monyduMm Oonee 200 MmImmoHOB KyOomeTpoB Ouoraza. Hampumep, mo
bunkeky B rog MoxkHo coOparb 10 60 ThICSYU TOHH HHUILIEBBIX OTXOJOB, KOTOPBIE CO3JAOT
CaHMTAPHYIO M SKoJormyeckyro yrposy[7]. 3 1 kybomerpa ra3za MOKHO MOJY4UTh 2 KUJIOBATTa
AJIEKTPOIHEPTHH, U3 60THICSIY TOHH MOXKHO MOJIY4UTh OKOJO 10 MUIUTMOHOB KyOOoMeTpa Ouorasa
UJIH 0K0JI0 20 MMJITTMOHOB KHJIOBATT- YacOB 3JIEKTPOIHEPTUH B TOI.

Celiuac HETpPaJULIMOHHBIE HCTOYHMKM HE MOIYT KOHKYpUpPOBaTb Ha PBIHKE C
TPaJUIIMOHHBIMU (yriieM, He(rbio, razom). Ilo3ToMy MHOTHE TOCYJapCTBO MPEIOCTaBIISIOT
pa3HoOOpa3Hble JIBIOTHl HETPAJIULIMOHHOW SHEPreTHKe: CyOCHIMU W KPEAUTHl MO HU3KUM
IOPOLEHTHBIM CTaBKaM; CHSTHE (UCKAJIBHOIO OpEMEHM C YacTH NPUOBLIM, HHBECTUPYEMOH B
pa3BUTHE TAaHHOW OTpacii; OCBOOOXKAEHHE TOTPEOUTENEH «IUCTOI» SIHEPTHUHU OT IKOJIOTHIECKHX
HajoroB W JAp. Huxe B Tabn. 1 mpuBeneHbl JaHHBIE MO HAJOTOBOMY CTHUMYIHPOBAHUIO
ucnonb3zoBanus HBUD[1].

Tabmuma 1. HamoroBwie CTUMYIIBI, TOOMIPSIFOIIME UCIIOIB30BaHMs dyHeprun HBUD.

Crpana HaJiorossliit ctumy.n

ABCTpI/ISI Hanorosas craBka JUIA HpOPISBOI[PITCJ'IGﬁ (1)OT03J'ICKTpI/I‘leCKI/IX OJICMCHTOB.

15%-nb1i1 kpenut Ha BOY; aprotel B pasmepe 4.2 nenrtaza 1kBr-u; ckuaku ¢

Hanns HasioroB Ha sHepruto, CO2, HJIC.

HasnoroBble CKUIIKH MTPH UCTIOIB30BAHUH (DOTOANIEKTPUUYECKUX DIIEMEHTOB U

OpaHus BOY.

I'epmanus | 50-67%-HbIH KpeauT U1 TPUOOPETEHUS (POTOIICKTPUUECKUX AIIEMEHTOB.

SAnonust | 50-67%-ub1i KpeauT 17151 TpUOOpeTeHUs (POTONIEKTPUIECKUX IIEMEHTOB.

JIsrotel B pazmepe 8 1eHT/KBT-4 sHepruu, nonydennoii BOY; ymeHslinenue
lomnanus | sHepreTudeckoro Hanora Ha 11.5%; HamoroBoe ocBoboxaenue Ha CO2 u st
HMHBECTOPOB B 3KO(OHI.

35%-ublii KpeauT 3a mpuodperenue BOVY; nprote B pazmepe 1.2 nienra 3a 1kBT-

[Benus .
! 4 SHEPIUH, NoJxydeHHbINM Ha BOY.

JIprotel B pazmepe 1.5 nenrtasa 1kBr-4 sneprum, nomydennoit Ha BOY u
OMOTEXHOJIOTHYECKUX ycTaHOBKax; 1.4 mieHTa3a 1 KBT-4 sHEpruu mosrydeHHoi
CIIA Ha aHAJIOTUYHBIX YCTAHOBKAX C «3aMKHYTBIM LUKIOM»; 10%-Has ckuika Ha
MHBECTULINH JUIs (POTORIEKTPUUECKUX DJIEMEHTOB, FeOTEpPMATIbHBIA YCTAaHOBOK;
JBIOTHI 110 YCKOPEHHOH aMOpTH3aIluy Ha (peiepalIbHOM ¥ MECTHOM YPOBHISIX.

Ha cerogusumuii neHp B KbIprei3cTaHe OCHOBHBIMH MpoOJIeMaMHU B pealld3aliu
IMPOCKTOB 110 BHCAPCHHUIO BO306HOBJI$ICMLIX HCTOYHUKOB OHCPIUH ABJIACTCA OTCYTCTBHC
COOTBETCTBYIOIIC HOPMATHUBHO-NPABOBOM 0a3bl M HU3KUE IIEHBI Ha DJIEKTpUYecTBO|7].
CTOUMOCTb 3JIEKTPOIHEPIUH, MTPOU3BOJUMON KPYINHBIMHU THIPOSJIEKTPOCTAHLIUSAMU HUXKE TOH,
KOTOpasa Mpon3BOAHUTHCA U3 BO300HOBJISIEMBIX HCTOYHHKOB OHCPIHH. Omna AOCTYIMHEC IO LCHEC U



yXKe JoBeleHa A0 Kaxzaoro norpedutens. Ho mocneanue rogsl B cTpaHe HEAOCTAaTOYHO
9JIEKTPOSHEPTUH, OBIBAIOT OTKIIOYEHHS, €CTh IMpoliemMa ¢ HampsHKeHHEM | KaueCTBOM
MIOCTABJISIEMOTO 3JICKTPUYECTBA, TIO3TOMY OBIJIO OBI 11€J1eCO00pa3HO YAaCTHBIM OPraHU3aLUsIM U B
TOM YHCIJIE TOMOXO34HCTBAM YCTAaHOBHUTH MOCTOSIHHBINI aBTOHOMHBIM HE3aBUCHMBIA MCTOYHUK
sHepruu. [Ipu sTOM, KOHEYHO, TpeOyIOTCA KanuTaldbHble HHBEeCTUIIMH. HO ecnu cpaBHUBATH C
0a30BbIM TapudoM, KOTOPBIM y Hac celyac NEHCTBYeT, MHOTME HE TOTOBBI BKIAJbIBATh B
BO300OHOBJIIEMbIE MCTOYHUKU DJHEPIUH, MOTOMY 4YTO CPOK OKYIIaeMOCTH UX OylAeT HaMHOIO
0oJbile, 4YeM B cTpaHax EBpOMEI.

BeiBoa: Beictymas Ha koHdeperniun OOH nmo xmmmary B [apuxke, npe3uaeHT AnMazoex
AtambaeB, coobums o ToM, uTto K 2025r0omy oOmias miom@aas JeAHUKOB B KbIpreiscTaHe B
cpeaHeM MokeT cokpatuThes Ha 30-40%, BciencTBue 4ero BOAHOCTH pek LlenTpanbHol A3un
MOKeT CcHU3UThcs Ha 25-35%. Ilo mpornoszam, k 2100 romy nemHuku KbIpreiscrana moryrt
BOOOINE MCYE3HYTh ¢ KapThl 3eMitH[7]. DTH ycTpalaronye MPoTHO3bl, KTMMaTU4eCKue (HaKTopbl
HY)KHO 00s3aTelbHO Y4YUTHIBAaTh B JHepretuke, notomy uro B Keipreictane 90%
AJIEKTPOIHEPTUU MPOU3BOAUTCA 3a CYET BBIPAOOTKM ruapopecypcoB. Ilpm Takom mnoaxoze
BAXKHO, YTOOBI KPOME THIPOIHEPTOPECYPCOB Y HAC OBUTH M IpYTHE HCTOYHUKHU dHEpruu. O qHUM
U3 BBIXOJIOB sl BUXKY, B MEPBYIO OYepeb, UCIOIB30BAHUE COJIHEUHOW HPHEPIUH, MOTOMY YTO B
KbIprei3crane conHeuHas pajaualyss HAMHOTO BbIIE, YeM B JAPYIUX MeCTaX, a Takxke
BETPOIHEPIETHKA.
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