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Ecmb au Heucuepnaemdasl Oezonacrnas

aHepeus?
[ MnoTe3bl.

e JIcnosib3yemMble NCKoraemsble
NCTOYHWKWN SHEPINN UCHEPIIaEMbI U
OracHbl. Bo306HOB/ISIEMbIE UCTOYHUKMN
3HEpPrun HencyepriaeMbl 1 6€30racHsbl,
n 3a HUMn byaylyee.



Bonpocwl uccneoosanusi:

MO>KHO 11 Ha3BaTb 3anacbl TPAANLIMOHHOIO
MCKoMaeMoro Tonamea B Poccumn 6ecnpeaenbHbiMn?

BO3MOXEH /1 SHEPreTUYECKUN KPU3NC?

MO>HO N1 BCE dHEpPreTUYeckme noTpebHoCTH
yenoBeyecTBa obecneunTb 3a CHET
BO30OHOBISIEMbIX MCTOYHUKOB SHEPTUN?

ECTb N1 BO3MOXXHOCTb Npeobpa3oBaTh BMAbI U3
BO306HOB/IEMbIX NCTOYHMKOB 3HEPrn B
3/TIEKTPUYECKYIO N Apyrne HeobxoauMble YesioBeKy
BUAbl SHEprun?

Kak nony4mTb 3HEPruto U3 HUYEro?



MpbI u3yumnian nHGOPMAIIUIO TI0 3aracaM TPaJAUIIMOHHBIX UICTOYHHUKOB
OHEPTUU U MOKEM MPEACTABUTH CIEAYIOIIUE BBIBOBL:

3armachl ICKOMAeMbIX BUJOB TOIUIMBA OTPAHUYECHBI U B KOHIIE KOHIIOB,
3TH PECYPCHI UCCAKHYT.

[lo onleHKaM y4eHBIX HE(PTHU U Ta3a XBATUT HA JACCATKH JIET - 70 80
JIET, YIJI4 HOOOJIbIIIE — HA HECKOJIBKO COTEH JIET.

Ho emi€ no Toro kak KOHYarcs 3amnachl OPraHUYECKOTO TOILINBA, €CIIU
HE IPOU30UAET PEUIUTEIIBHOIO YIIYUIIEHUS TEXHOJIOTUU MMOJTYYEHUS
SHEPTUH U3 HETO, PA3pa3UTCS T100AJTbHBIN SKOJIOTHUYECKUN KPU3UC U3-
3a TEIJIOBOTO 3arpsi3HEHUs], KUCIIOTHBIX JTOXKIEH, PA3JIMYHOIO TUIIA
KUJIKUX U TBEPABIX OTXOAO0B. HO yiydllleHre TEXHOJIOIMN BEIET K
YIOPOXKAHUIO IHEPTUM.

Taxkum o0pa3oM: >Heprus cTaHeT JOPOTOM M Ae(PUITUTHOMN, YTO IIPUBEIET K

YHEPreTHICCKOMY Kpu3ncy. KoHeuHo, oueHb Ba)KHO cOeperarhb
HEPIHUI0, HO 3/IECh Pa3roBOpP 00 UCTOUHHUKAX.



. ; / Ha ckonvko nem xeamum MUPOBbIX pecypcoeé IHepzuu

Pa3zBenannbix Ha 1980 r MUPOBBIX PE3EPBOB
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[IpenmnonoraeMbie MUPOBBIE PECYPCHI
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PHauYuTeJIbHOE pa3jinyne Mex/1y pe3epBaMu U pecypcamu

POCT HATPY3KM HA OKD VAAWIOYI Cpeqy
CHICKEHME 10 JI0THISCGHOH 10 CTOBSPHOCTH

Poct sarpar Ha 00 ORIy

Pez=pen
0 EpeEME HHOS
NN BOE TITPEOIEHHE

=

FPocT 3arpar HA goberay
CHICECHHC NCOJIOTHIGCKOH OOCTOBGPHOCTH

PocT HarpysrEH HA OKPYEAKLIDK CpoOy



-
) CyIlECTBEHHOE Pa3Iniue MEKAY YPOBHEM HOTPEOICHUS

Aona B MHPOBOM NOTPEONEHHH 3HEPTHH TonA © MHPOROM HACETEHHH

ITporemUIcEE O PATEHTRIC CTpaEsl TPSTECIO MHPI
crpars [ 3amag B Eocmok )

T'omopoe noTpebneHHE 3HEPTHHU
Ha AYVIIY HaCeNeHHA

Amepukaner (CIITA) 11 T ¥YKT*

Ipaxpanuy PPT 6 T ¥YKT

l Kurens "Tperbero mupa' 05 T ¥KT

ToEHER FRMCHHOYTOMEROID TOOMHED




B0300HOBJSICMBIX HCTOYHUKOB ?

MoxHO 1M M30eKATh JHEPreTHYECKUH KPU3HUC ¢ IOMOIIbI0

B0300HOBIsIEMbBIE HCTOYHUKN SHEPTUU

«

Heunccsakaemple MUuH. ypOH 3KOJI0TuH

DKOHOMMUYHBIE

IlepBMYHBIM MCTOYHMKOM KAKI0I0 U3 OCHOBHBIX IIPUPOAHbIX BU/I0B
BO300HOBJIsIeMOH JHepruu Ha 3emJie saBiasiercsa CoJiHIe, M03TOMY OHU

HEUCCAKAECMDbI.

Taxk kak B0300HOBJIsIEMble HCTOUHMKH He BbIIEJISIOT 0TX0I0B: ra30BbIX
kak TOIl niau pagnoakTuBHBIX KaKk ADC, OHM CYUTAKOTCH

IKOJIOINICCKHU YUCTBIMM.




JKOHOMHUYECKHE MOKA3aTeH JIEKTPOCTAHINH Ha
B0300HOBJIsIEMbIX U MCKONAEeMbIX HCTOYHUKAX SHEPIUH

BbIB0: BO30OHOBIIIEMBIE UCTOUYHUKHA 2000 -~

COIIOCTaBUMBI 10 CTOUMOCTH C APYTUMHU 199_9_..--‘6”0)@(2)‘”9
-_.....--'"' Khn.

NCTOYHHUKAMU U JAXKE NCIHICBJIIC UCM ]2

ADC /?b/fﬂ
ROC
¢ Cebecf‘i:f/*bnq



B0300HOBIsIEMble HICTOYHUKH SHEPIUU OOBIYHO
JEJIAT Ha CIECYIONIME OCHOBHBIE KATETOPUU

W

JHePrud mojay4aeMasi i3 MCTOYHMKOB HCIOJIb3YETCS WM HANIPSIMYIO,
KAaK K MPUMeEPY HAa BOASIHBIX MeJILHUIIAX, UJIU NIPe00Pa3yIoT €€ B
JIEKTPUUYECKHUH TOK, Kak Ha ['DC.

HUcnoan3yroTcs ABa BUAA NPeo0pa3oBaTeId JHEPIUH B JJIEKTPUYECKUH
TOK: JJIEKTPOIreHEePaTOPbI- MPE00Pa3yI0T MEXaHUYECKYI0 SJHEPTHI0,
(oT0371EMEHTHI- IPEOOPA3YIOT COJTHEYHBIA CBET.



COJIHCYHAas

Bceée xnBoe Ha 3emMns nosiyyaeTt NnoYTu BCLO
3Hepruio ot conHua. No ogHOM U3 oUEeHOK
npeanonaraeTcs, YTo COJIHLe AaeT 3eMrie B
15 000 pa3 6onblue 3Hepruun, 4em Kaxabin

roa n0Tp96m'-|eTc;| Yyenoe4yecTtBOM.

COJIHEUYHYIO SHEPTUI0 MOKHO MCIIOJIb30BATh
IJI HarpeBa HAIPsIMYO, KaK B
reJIMOYCTAaHOBKAX, I HarpeBa BO/IbI,
TIOJIYYECHHUS IPECHOU BOJBI U JAXKE NI
IIaBUJIBHBIX II€YCH.

bosipive ycnexu JOCTUTHYTHI B TEXHUKH IIPSIMOIro peoOpa3oBaHus
COJITHEYHOU PHEPTUM B JICKTPUYECKYIO COJTHECUHBIMH JIEMEHTAMMU.
Oco0enHo B nocnegnue 10 et 10CTUTHYTHI O0JIBIIINE YCIIEXH B

co3/ianre (POTOAJIEMEHTOB HA OCHOBE KPEMHHUS. w



PeanbHbIE TUAPOPECYPCHI
3eMJI OLIEHUBAIOTCA
OorpoMHoOM 1ugpoi - 10
MJIpA. TYT B roj (OHa
MIPUMEPHO PaBHA BCEMY
YHEPrONOTPEOICHUIO MUPA B
HACTOSIIIEE BPEMS).
CyMMapHas MOIITHOCTH BCEX
nercTryromux [ OC
cocTaBiaeT okoyio SO0 MitH.
KBT 4



I'MAPOSHCPICTHUKA

I'maposHepreruxa npu
HEMPOAYMAHHBIM UCIIO0JIL30BAHUE
NPUBOAUT K 3aATOIUICHUAM 00JIbIINX
TEPPUTOPHIA, K IKOJIOTHIECKOMY
yuiepOy ¥ moJiy4uMTcsl Kak B CKa3Ke
IIymkuHa npo 30,101y pbIOKY. BMecTo
M0JIb3bI OKAKELIbCHA Y Pa30UTOro
KOpPbITA.

K npumepy, n3-3a KyObImeBcKkoro
BOAOXPAHUIMIIA ObLIa 32TOIJICHA
Teppuropust pasuas lIBeiinapuu.

I1o3TOMY BBITOAHO UCNO0Jb30BAaTH ' IC Ha rOpHBIX pekax, rae
MEHBbIIIE 3aTOIIeHUH, OecrioTUHHBbIE I'9C, HAa KOTOPBIX
o0xoasTca 0e3 MJIIOTHH, TOJbKO 32 CYET KHHETUYECKOU IHePruu
BOAbI, MaJible I'IC, T.e. ' IC Ha MaabIX pekax. o~



BETPSIHBIE

BeTep ncnonb3yetcsi B COBPEMEHHbLIX BETPOBbLIX
TypbrHax ans BblpaboTKN anekTpuyecTsa.
Camble MmaneHbkne TypbuHbl BblpabaTbiBaloT
Tonbko 500 BaTT, YTO AOCTATOYHO AN
TeneBn3opa, a MOLHOCTb CaMbIX DOMbLUMX
COCTaBIISAET HECKOJbKO MEeraBarTT, Yero XxBaTuT
anst HeborbLUIOro ropoaa, AMamMmeTp nonacten
MOXeT cocTaBnATb 4o 30 MeTpoB.

C nomolbio BETPa B MUPE MOXKHO NPOU3BECTHU
9Hepruto, kotopas B 15 pa3s npeBsblLLIaeT
HbIHELLIHIOK MUPOBYIO 3HEPronoTPebHOCTb.

[To oueHkam yyeHHbIX Pecnybnuka TatapcTtaH
obnapgaet BeTponoTteHunarnom B 37 pas
NpeBbILLAKLWMM MPOEKTHY MOLLHOCTb
HuxHekamckon 'OC.

N



ounoras

buoras nojydaercs B pe3yjbrare 00pabOTKH PacTUTEIbHBIX
OCTaTKOB, Oromacchel. buorasbl cogepxart dornbLuoe
KOJINYECTBO NMOPHOYEero ra3a MmetTaHa, KOTOprVI BblOEJ1AETCAH
Nnpu aHa3pOBHOro pasnoXeHus matepuarna oTXo40B B
3aKPbITbIX OTCTOMHUKAX U C6pa>KI/IBaTeJ'IFIX CTO4YHbIX BOA
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Bpawexue

,\ | ; { MoTok
il .! 1  ‘ _ BO3Aayxa

BeTtpsaHble Kpbinbs

_ Croitka ana peTopTsl

A / INPOEKTDI 11O DQHEPI'ETUKE JJIA HIKOJIBHUKOB.

Berponas
TypOHHA C BEpTUKAJIbHBIM BaJIOM.

JlanHas nabopaTopHasi
IIOMOXKET CO34aTh MOACTb
BETPSIHOM MEJIbHUIILI U
M3YYUTh 3aBUCHUMOCTD
CKOpPOCTH BpalllCHUS Baja OT
IJI0IIAAN KpblIa MEJIbHUIIBL



/lanHbIe Ta00PATOPHBIX PAadOT M0 BETPOBOI TYPOUHbI
C BePTHUKAJIbHbIM BAJIOM

Ne [Tnomane KonuuectBo 000pOTOB B MUHYTY
Kpblia cM>
1-e usmepenue 2-e U3MepeHue 3-e u3MepeHue cpenHee
! 10 4 3 5 4
2 15 6 5 7 6
3 20 5 4 6 5
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JlaHHas cxema IMMOMOXKET U3 JIBM)KKA CTApOT0 MarHUTO(POHA
CHEJIaTh «BETPSIK»

Cratop (puc a) 3TO cTajibHasi CTAaHWHA B KOTOPYIO YKJIaJIbIBAKOTCS
MeIHbIE TPoBoja. PoTop (puc 0) 3To CTaIbHON CEPACYHHK C
0OMOTKOM MPOBOJIOB, IO KOTOPOMY HUJAET NOCTOSHHBIA TOK, CO30aET
MarauTHoe nose. Korga porop Bpamaercs (puc B), K IpUMEPY IO
JIEUCTBHEM BETpa B BETPsAKaxX, MAarHUTHOE I10JIe pOTOpa IepeceKaeT
0OMOTKH NPOBOJIOB CTaTOpa X BOZHUKAET IMEPEMEHHBIN TOK.



IHPOEKTDLI 1O SQHEPI'ETHUKE /UIA IIKOJIBHUKOB.

IlocTpoiika cucTeMbl COJTHEYHOT0 000TpeBa.
o

A5 THoctpounu npocTeiinyro
= COJHEUHYIO Garapero y ceOst Ha

J@YHOM yYaCTKe.
B3stiin yepHOTO 1IBETA CaJIOBBIN IUJIAHT U
CBEPHYJIM €I0 B KOJbIIO, U TTOJIOKUIIA €TO
Ha cojHIEe. M3mepunu temmneparypy BOJbI
B MECTO MOCTYIUICHUA B IIUIAHT U
TEMIIEPATYPY BBITCKAIOIICH U3 IIJIAHTA
BOJIBL.

W tak mpoaenanu Tpu pa3a, U3MEHA paanuycC KOJIbla, T.€. IJIOIIA/b
ocBsiieHus. [lomydeHHbIe TaHHbIE N300pa3uiIn B BUAEC TAOJHIIBI U
rpaduka



* / JlaHHBbIE J1a00PATOPHBIX PA0O0T MO COJTHEYHOMY 000rpeBy

o [Inomane SHa4YEHHE TEMIEPATYPE
NOBEPXHOCTH
cM2 B mayane | B xonue |Paszuuna
1 30 15 20 5
2 90 15 25 10
3 270 15 30 15
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HPOEKTDLI 1O DOHEPI'ETUKE /U1 HIKOJIBHUKOB.

N3ayueHnue

depHast Gymara N\ B3snu gepuyro Oymary, nsa

\
N

o / YIAUYHBIX TEPMOMETPA, CTUILIED,
aIIOMUHHEBYIO (ponbry, 100-
A A BATTHYIO JIAMITY

Donwra

CJI0KMIM U3 YEPHOM OyMaru MakeTHUK, W BIIOXKUIIM B HETO
rpaayCHUK. [1onoxuam BTopo TEPMOMETP B MTAKETUK U3
(doabru Bximounim gamity Ha 15 MUHYT, peryJsipHO
CpaBHUBAA ITOKA3aHUS TEPMOMETPOB. Pe3ynbrarhl
MIOMECTHUJIN B TAOJIMITY U TTOJYYUIIN Tpa]uK.



JlaHHbIEe JIA00PATOPHBIX PA0OT MO0 MU3JIYYEHHU IO

3aBHCUMOCTDH TEMIIEPATYPHI OT BPEMEHH OCBEICHUS

BpeMms 0 5 10 15
6esbii 20 22 22 22
YepHbI 20 27 30 30

3aBMCMMOCTL Ooborpesa oTuUBEeTa NOBEPXHOCTHU

35

30 —il

25
% 20% * —— Geribli
E 15 === YepHbIA
§ 10

5

o | | . ]

0 5 10 15 20

Bpems (MMH)




Tabnuia cpaBHEHHSI HCTOYHUKOB SHEPrUu

+ moJiokuTeIbHOe penienne; () HeliTpajibHOE; - OTPULIATEIbHOE

Bun Be3onach | Jxosorn | Bo3moxknocts | Ilepuon OkonoMm | CouuaabH Hcuepna | yror
HCTOYHHMKA ocn,6 qecn;ne TEeXHHUYEeCKOro | pemieHust | mueckas | gy eMOCTE
rI00aJIbH | mpodiem eleHnst IKOJIOTHYECKOH | OLleHKa
( P P t (paxrop,
ble bl IKOJIOTHYECKO | mpodiemMbl 5
aBapuH) it npoGaembI Goutee JIH30CTh K
1 nokoneHus norpeoure
(25s1eT) - MUHYC JI10
Opranuyveck 0 _ + + n 0 ] 0
ue
HCKONaeMble
si/iepHbIe _ _ 0 ) ] _ i 6
THAPOJJIEKTP 0 _ + + N 0 + 4
OCTAaHINHU
BeTpsiHbIE 0 0 5
COJIHEYHbIe + 16
Omoras

+7




Hcxons u3 pe3ynbTaToB NpoAcIaHHOM padO0Thl Haj MPOSKTOM
MbI IIPUILIN K CJIEAYIOIIEMY BBIBOIY:

1) meeTcs B mpupoae Hencyepnaemas i J0CTaTOYHO
Oe3omnacHasi SJHEPTHUs, UICTOYHUKOM €€ SBJISIOTCS
BO300OHOBJISIEMbIE HCTOYHUKHU SYHEPIHUH.

2) B0300HOBIsIeMbIe HCTOUHUKH SIBJISTFOTCS HEPCIEKTUBHBIMU
1 HeO0OXOIUMO JalIbHEHIIIee UX UCIOJIb30BaHHUE B O0JIee
IIIMPOKOM MacIiTaoe.



Hcnonb3yemast nHpopMalus

Bun nadopmanyn

“OxoDueprus’ Caiit o npobiemam
OKOJIOTUHW U SHCPICTUKU

http://ant86.narod.ru/vos_en/

CaliT 1o BO300OHOB/ISIEMBIM UCTOYHHUKAM
QHCPI'UH

Caiit «/laBaiiTe U3y4aTb SHEPTUIO»

http://www.inforse.org

CaliT MeXlyHapOJHOTO KypHaJja I10
BO300HOBIsIEMOI1 sHeprun «Sustainable
Energy News»

Ha nmyTsix x 1yxoBHO-3KOo0THYecKO# muBmin3anuu (EBpasuiickuii
MIPOECKT)

C6. crareii - Kasann, 1996. -210 c.

Jutep 3aiippun IHeprusi: Beckre apryMeHTbl

/lep. ¢ Hem. -K.: Un¢popm. areHTCTBO
"Ix0-BocTok", 1994. -154 c. :u1. -
buobanorp.: c. 128-143.




