ArlbmepHamueHble
UCMOYHUKU 3Hepauu



YTo0 0OycrnoBuso cnpoc Ha BO30OHOBNAEMbIe
UCTOYHUKU IHEprun?
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*MuHunmanobHoe nnu nomnHoe
OTCYTCTBUE BpeAHOro BO3OENCTBUA
Ha OKpyXXaloLlyr cpeny

*HencuyepnaemocTtb pecypcoB

ss[ocTynHOCTb pecypcoB
(BO3MOXHOCTb obecneyeHun
He3aBMCUMOCTU oT uMnopTta

3HEepropecypcoB KaK CTpaH, Tak W
oTAernbHbIX PEerMoHOB U obracTemn)

*+*B0O3MOXHOCTb MCnofib3oBaHUA

TEPPUTOPUINA, HEMNPUrogHbIX  AnNA
\\.qpymx ueneu /

S~

Hepoctatku
V

*Hu3kasa nnoTHoCcTb 3Heprum (4TO
BeAeT K yBerIMYeHUI0 pa3mepoB
YCTaHOBOK WSIM UCMNONb30BaHUIO
KOHLEeHTpaTopoB U T.4.)

+*HenocTofAHHbIN, BEPOATHOCTHLIN
XapakTep MOCTYNNeHUA 3Heprumn
(conHue, BeTep, B MeHbluen
cteneHn AC) - HeobxoauMMOCTb
aKKyMYynunpoBaHuUs n
pe3epBMpOBaHUS

s TepputopuanbHas
NPUBA3aHHOCTb K  WUCTOYHWUKY
3Heprum

—

s OrpaHunyeHHasn cdepa npuMeHeHUsA
+ Bbicokasa ce6ecTOMMOCTb 3Hepruu

+ Heobxognma dAMUHUCTPATUBHAA N SKOHOMUYECKasa noaanepxkKa




AJIbTepHaTI/IBHbIe HNCTOYHHUKHU SHEPTUU

JHeprua conHua, BetTpa, buotonanea u gpyrmx Bo30OHOBAAEMbBIX PECYPCOB
B CKOPOM BPEMEHWN MOXKET COCTaBMNTL anbrepHatuBy HedTn u rasy

I'esimosHe PDUETH A - ncnonb3osaHne CONHEYHOTO N3NYUYEHUA ANA

NONYMEHWA 3HEPTHU

BC'I'I)OB HECPIreTHEA — npeobpazosaHune KMHETUYECKON IHePTum

BO3AYLWHbLIX MAcc B yAOOHbIE ANA MCNOAb30BaHMA GOPMbI IHEPrun
(3neKTpUYECKyIo, MEXaHWUECKYIO, TENNOBYIO U T.4.)
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BHOTONMJIMBO — tonnueo, nonyyaemoe N3 SUONOIMUECKOro CHpPbA:

COW, KYKYPY3bl, CaXapHOro TRpOCTHKMKA, panca U MHOMUX Apyrux pacreum'il
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3aHUMaer aneTepHaTme-
ITpenmyimecrsas Has aHeprua e oblem
® 3KONOrM4HOCTb obbeme MWPOBOTO
e HencyepnaemocTs MCTOUHUKE Npon3BoACTBa
Hexocrarku: 3NEKTPOIHEPIUN

o e s 0

ConHeuuble INeKTPOCTaHLMM

TpebyioT oyeHb GoabWwMX NNowWagen
3aBMCUMOCTB OT WKMPOTHI 1 KNMMaTa

Bricokana crommocTb

OrHocuTeneHO HU3KkKiA KIMA

HeobBXoAMMOCTb YCTAHOBKKM CUCTEM OXNaxaeH s

I[Ipenmyuiecrea:

# DKONOTMYHOCTD
® HeuncuepnaemocTt UCTOYHUKA

BETPOBHQ INEKTPOCTAHUWMK 3aHMMAIOT HEMHOTO MeCTa U He MelaloT
APYrv¥mM Bugam XO3AWUCTBEHHOTO UCNONB30BAHMUA TeppUTOpUHA

Hejocrarkm:

HenocToAaHCTBO MCTOYHKKA

OrHocutensHo Hsxkui KN

Bricokan ctommocTb

OnacHocTe ANA NTKL

LLym CTaHUWIA MOXET NPUHUHATL GecnOKOUCTRO
NIOAAM ¥ XKUBOTHbIM

Ipeumymecrsa:
Muoroobpasne 1 obWeaoCTYNHOCTL ChipbA
YTUAUIAUWA CENBCKOXOZARCTEEHHLIX OTXO08

Hepocrarsmu:

Bo3amoxHoe cokpaljenue NOCeBHbBIX NIoWaaen Nnog
NPOACBONLCTEEHHLIMI KYAILTYParu (B Nonb3y BeIPalMBaHIMA ChIPbA
ana buoronnuea)

www.rian.ru



JHepausi pazHocmu memrepamyp
Mexxdy e030yWHOU Maccol U OKeaHOM

rMogcranyAs

.\r reHeparop

'eomepmanbHasi aHepausi
JHepaus npuueos u omsiueoe



Ucnonb3oeaHue sHepa2uu
COMHYa




PacnpepeneHune nany4yaemom COTHEYHOM 3HEPIrmu no
NOBEPXHOCTU 3eM/U
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CnocobbI nony4YyeHus1 ajlekmpu4yecmea
U menJsa u3 CoO/IHe4YHO20 U3J/TyYeHUSI:

» [lony4yeHune 9NEeKTpOo3Heprun C NOMOLLbHO
¢gpomoasieMeHmMos,

¢ [NpeobpasoBaHue CONMTHEYHOWN SHeprnm
SNEKTPUYECTBO C NOMOLLIbIO mernsioebIX MalluH;

» l'enuomepmarsnibHasi 3Hep2emuKka - HarpeBaHue
NOBEPXHOCTW, MOrnowarlen CconHevHble nyynm wu
nocnegywowiee pacnpegeneHme ©n  UCNofb3oBaHUe
Tenna (dokycupoBaHME COSNIHEYHOIO WM3Ny4YeHUa Ha
cocyde C BoOow Ond nocrieayrouwero Ucnonb3oBaHuS
HarpeTom BOAbl B OTOMMIEHUM WUNKU B NAPOBbIX
ariekTporeHeparopax);




CnocobbI nosly4yeHus1 asilekmpu4decmea u
menJsia U3 COJ/IHe4YHO20 U3JTy4YeHUsI:

% Tepmoeo30yuwHble aJlekKmpocmaHyuu
(npeobpasoBaHMe COSIHEYHOW OSHEPrMn B  JHEPIUI0
BO34YLLHOro NOTOKaA, HanpasnaemMoro Ha

TypboreHepaTop);

< ConHe4yHble  a3pocmamHbie  3JIeKmpocmaHyuu
(reHepauus BoASHOro napa BHYTpu GannoHa aspocrtarta
3a CYeT HarpeBa COJTHEYHbIM U3NYYEHUEM MOBEPXHOCTU
aspocTaTta, MNOKPbITOW  CEMNEeKTUBHO-MOMMOLLaLLINM
nokpbiTneMm). MNpenmyLLLecTBo — 3anaca napa B 6annoHe
AoctatodyHo Ans paboTbl 3MEKTPoCTaHUMM B TEMHOEe
BPEMSI CYTOK 1 B HEHACTHYIO MOroay.




domoanieMeHMbI

COnHEeYHbIN 3MEMEHT MOXET HanpsaMylo npeBpallaTb
CONMHEYHOE W3MNYyYEeHUEe B INEeKTPMYecTBO 0e3 MpUMeEHeHUS
KaKnX-nnmbo OBMXKYLLUXCA MEXaHU3MOB.

Mpn BO3AEUCTBUM CONHUA WAW  APYroro WUHTEHCUBHOIO
MCTOYHWUKA CBeTa BO3HMKAEeT MNOCTOSAAHHbIM TOK HaMNpAXKeHnem
npumepHo B 0,5 Bonbr.
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CosiHe4YHbIe mernsoebie
asileKmpocmaHyuu:

CornHeYyHas ycmaHo8Ka mapesibyamoao muna

npeactaendeTr cobon 6atapeto napadbonuyeckmx TapenodHbIX 3epkan
(CXOXMX (PopMOM CO CMYTHUKOBOW Taperikon), KoTopble (OKYCUPYHOT

COSTHEYHYIO QHEPrMI0 Ha NMPUEMHMKU, PaCNONOXeHHbIE B POKYCHON TOYKe
Kaxkxgon Tapenku. XKugkocTb B npuemMHuke Harpeaetcs go 1000 °C um
HEeNnocCpeacTBEHHO MPUMEHSIETCA AN NPOU3BOACTBA JfiEKTpUYECcTBa B
HeGONbLLWIOM ABUraTesnie n reHepaTtope, COEAMHEHHOM C NPUEMHUKOM.

= [lpremHIEK
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lonoxumersibHbie CMOPOHbI
UCnoJsib308aHUsI COJIHEeYHOU 3Hepauu:

< OOwWwenocTynHoOCTb HeucyepnaemocTb
MCTOYHMKA.

TeopeTn4yecku, nonHas Oe3onacHocTb  AOnA
OKpyXawLyeun cpenbl, XOTS cywecTtByeT
BEPOATHOCTb TOro, YTO NOBCEMEeCTHOe BHeppeHue
COJTHEYHOMU 3IHEepPreTUKU MoxeT U3MEHUTb anbbeno
3eMHOU TNOBEPXHOCTU U TNPUBECTU K U3MEHEHUIO
Knmmata (ogHako npu COBPEMEeHHOM YpOBHe
noTpedneHus 3HepPrum 3To KpanHe MasioBepPOSTHO).




HezamueHbie cmoOpoHbI UCNOMb308AHUSA
cosiHeYHol 3Hepauu:

dyHOaMeHmMarsibHbIe NpPobremMsbi:

s 3-3a oTHOCUTENBHO HEDOMBLLOW BEMTMYUHBLI COFTHEYHOM MOCTOAHHOM
ONA CONMHEYHOW 3HEPreTuku TpebyeTcst Mcnonb3oBaHMe OOoSbLUNX
nnowagen 3eMnun nogd 3NeKTPoCTaHUNU;

* NMOTOK CONMHEYHOU 3HEeprum Ha MNOBEpPXHOCTU 3eMSIu CUNbHO
3aBUCUT OT LWUPOTLI U KnumaTta. B pasHbix mMecTax cpenHee
KOSIMYECTBO COJSMHEYHbIX AHEW B rogy MOXET pasnunyarbCA O4YEeHb
CUNbHO.




SHEPIOPECYPCbl POCCUU

Connveunan aneprva

NPOAOAXMTENLMOCTE COMIONMOTD CHAMKAS

B vwewe 1700 vacoe e ron
B o 1700 ao 2000 wacos o roa
B Gonoe 2000 wacon o roa

D 1O



HeraTuBHble CTOPOHbLI UCNONMb30BaHUSA
COJIHEYHOU BHepruu.:

TexHu4Yeckue npobrememr.

% ConHe4yHasa oanekTpocTaHumMss He paboTaeT HOYbD U
HEeJOCTaTOYHO 3 dPekTMBHO paboTaeT B YTPEHHUX WU
BEYEPHUX cymepkax (HO MUK anekTponoTpebneHus
npUxoanTcs Ha BEYEepHue Yyachl). MoLHOCTb

ANIEKTPOCTaAHLUNN MOXET PE3KO U HEOXKNOAHHO konebartbcs
N3-3a CMEHbI NMorodbl,

¢ [loporoBnaHa COSTHEYHbIX POTOISNTIEMEHTOB,

s HepocTtaTou4Hbin Kl conHeYyHbIX 3NeMeEHTOB;




HeraTuBHble CTOPOHbLI UCNONMb30BaHUSA
COJIHEYHOU BHepruu.:

TexHu4Yeckue npobrememr.

*» [loBepxHOCTb poTonaHenem HyXHO o4yullaTb OT MblN U
aopyrux 3arpsasHeHun. [llpy mx nnowagun B HECKONMbKO
KBagpaTHbIX KNWNMOMETPOB aTO MOXET Bbl3BaTb
3aTpygHeHus;

s ODPPEKTUBHOCTb (POTOINEKTPUYECKUX INTIEMEHTOB 3aMETHO
nagaeT npu ux Harpese, U BO3HUKAET HEOOXOOAMMOCTb B
YCTaHOBKE CUCTEM OXJaxadeHus, 00bIYHO BOOSHbBIX;

¢ YUepes 30 netr  3Kcnnyarauuu 9P PEKTUBHOCTbL
doOTOANEKTPUYECKMNX ANIEMEHTOB HAYMHAET CHMXKATbLCH.




HeraTuBHble CTOPOHbLI UCNONMb30BaHUSA
COJIHEYHOM IHEpPrun:

JKosro2udeckue npobrieMsl.

* HecmoTpsa Ha 3KOMOrnM4eckyro 4YMCTOTY MOSiydaeMou SHepruu,
caMm  (QOTO3NMEMEHTbl  coaepXaT  S40BUTble  BeLlecTBa,
HanpuMep, CBUHeL, KagMWUN, rarnfium, MbilWbsK U T. 4., a UX
NPON3BOACTBO NOTPEBSAET Maccy APYyrnxX ornacHbIX BELLECTB.




BempoaHepcemuka




BeTposHepreTuka — oTpacrnb SHEPreTuKM,

cneuvanuanpylowlasics Ha npeobpa3oBaHUM  3Heprum
BO3AYLWHbLIX Macc B aTmMocdepe B INEKTPUYECKYHO,
MeXaHU4eCKyro, TenJsIoByr0 Unu B Noodyro apyryro chopmy
3Heprumn, yaobHyo On9 WUCNOMNb30BaHMA B HAPOOHOM
xo3amncTee. [ 3Toro ncnonb3yT BeTporeHepartopbl (an4

nonyyeHusd 9rIEKTPUYECKON QHeprum), BeTpPSHbIE
MenbHUUbl (OnNs rnpeobpasoBaHUA B MEXaHUYECKYIO
9Hepruio), napyc (ans UCcrnonb3oBaHUA B TPaHCMNopTe).

OHEpruio BEeTpa OTHOCAT K BO30OHOBMSIEMbIM BuAaam
9Heprmn, Tak Kak oHa 4BnseTca crneactBMeM OeATelNnbHOCTU
cornHua. BeTpoaHepreTuka asnaercda 6ypHO pa3BuBaloLLENCS
oTpacnbHo.




JHep2ua eempa

Hedocmamku

QHeprug BeTpa CUNbLHO
paccesHa B NPOCTPaHCTBE,

noaToMY Heobxopumsl - LJOCMOUHCMea

BETPO3HEProyCTaHOBKN,

o JKOnormyeckasa YnmcToTa,
BeTep o4yeHb Henpenckasyew -

4acTo MeHsieT HanpasneHve, e« PaspaboTaHbl

BAPYr 3aTUxaetr faxe B CaMblX BETPO3HEProyCTaHOBKW,
Eje;gae'*b'x panorax  SeMROTO 1= cnocobHble adphekTUBHO |
- 5 aboratb nNpu camMoMm |
> X
BeTpoaHeproctaHumm He [ crabom BeTpe

Obe3BpeaHbl: OHM  MeLwarT |
nonetaMm nTuL U HaceKkoMbIX, i
LLIYMAT, oTpaxatoTt |
PaAVoOBOSHbI BpaLlatoLLIMMUCS
nonacTamMm.




Poccua obnagaeT o4HMM U3 CaMblX BbICOKMX B MUPE
BETPONOTEHLMANOB.

3akpbITast MECTHOCTD

OTKpbITasi MECTHOCTH

Mopckoii Oeper

OTtkpsbiTOE MOpe

X0/IMBI M TOPBI

>6,0 M/c >7.5wm/c >8,5 m/c >9,0 m/c >11,5 m/c
5,0-6,0 6,5-7,5 7,0-8,5 8,0-9,0 10-11,5
4,5-5,0 5,5-6,5 6,0-7,0 7,0-8,0 8,5-10
3,5-4,5 4,5-5,5 5,0-6,0 5,5-7,0 7,0-8,5

<3,5 M/c <4,5 m/c <5,0 m/c <5,5 Mm/c <7,0 M/c




HopmaTtuBHaga ocHoBa

FOCT P51237-98. «<HeTpapuunMoHHasa 3HepreTuka.
BeTpoaHepretuka. TepMnHbl 1 onpepeneHnsa.»

FOCT P51237-98. «<HeTpapuunoHHasa 3HepreTUuka.
BeTpoaHepreTuka. YCTaHOBKU BETPO3INEKTPU4eCcKue.
Tpeb6oBaHMA K UCMbITAHUAM.»

FOCT P51990-2002. «<HeTpaauUuMOHHAA 3HepreTUka.
BeTtpoaHepreTtuka. Knaccudpumkauuma.»



Tunbl BETPOINEKTPUYECKNX YCTAaHOBOK

OuameTp
poTopa
<— Betpokoneco
MyneTunnuTkaTop
Avametp FeHepaTop
BETpOKoneca - \
a_ PoTop BeicoTa
. poTopa
BawHsa
v ,} <— bauwHs PacTsixka w#
: MynsTUnAUTKaTop J l'eHepaTOp
C 2opu3oHmarsibHoU OCbHO C eepmukasnibHOU OCbIO

epaweHusi eempokKorsieca epalWieHusi eempokKoJsieca



Tunbl BETPOINEKTPUYECKNX YCTAaHOBOK

C 2opu3oHmarsibHoU OCbHO C eepmukasibHOU OCbHO
epauwieHusi aempokKoJsieca epauwjeHusi eempokKoJsieca




YCTPOUCTBO COBPEMEHHON BETPOINEKTPUYECKOU
yctaHoBKU (BJY) mowHocTbio OT 100kBT
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Porop

MexaHu3M OBOpPOTA JIOMACTEN
Topmo3HOE YCTPOUCTBO
THUX0XOIHBIN Ball
MynbTUIIIIUKATOD
['eneparop (CMITY wnm
AMJIIT)

KonTpomnep
AHEMoOMETp

Drorep

T'onpomna
bricTpoxonHbIi Bal

PenykTop moBopoTa roH 10161

bammug



'MOopuagHble AHepreTuyeckue Cucrtemol

ABTOHOMHOCTb

7/

LI -

OKOHOMUYHOCTb MukpoTy

[nsenb-
reHepaTop baTapeu pbuHa



BeTtporeHepaTtop
Bpna 5000

1

PerynaTtop

Sapze NHBepTop

":,

AKKyMynaTopHas
GaTtapes

KomMmnnekc npegHasHayeH ans anekrpocHabXeHns o6bekToB, pacrnonoXeHHbIX B 30HaX CO CpeaHNMU
n cunbHbIMK BeTpamn. ObecrnednBaeT noTpedbutenen KadeCTBeHHON anekTpoaHepruen (220B 50Iy) co
cpegHum notpebnerHnem go 600 kBTy B mecaL (npu cpegHux BeTpax 4,5 m/c).
Cocras:
« BetporeHeparop "bpns 5000"
+ Kabenb 70 m
* Perynatop 3apsiga ¢ 6annacTtHbIM CONPOTUBIIEHNEM U 3S1. TOPMO3OM
* MHBepTOp 96B/220B, 50 Ny,
* AKkyMynaTopHble 6atapeu
* Mauta



BeTtporeHepaTop
bpus 5000

PerynaTtop

Sap HBepTOp

<

dnzenb-
reHepaTop

AKKYMyrnsiTOpHasi ‘
HaTtapes _TEZOE - - ~220B

onTuMmusaumnm
Harpy3km gmnsens

Komnnekc npegHasHayeH Ans rapaHTUPOBaHHOIO 3NeKTPOoCcHabXeHUst 06 beKToB, PacnonoXKeHHbIX
B 30Hax cO cpegHumn u cnabbimMm BeTpamu. Ob6ecnevnBaeTr notpebutenen KayvyecTBEHHOM
anekTpoaHepruen (220B, 50Iu).
Cocras:
» BetporeHepatop "bpua 5000« ¢ kabenem 70 m
* Perynatop 3apsiga ¢ 6annacTtHbIM CONPOTUBIIEHNEM U 3S1. TOPMO3OM
* MHuBepTOp 96B/220B, 50 Ny,
* Brok onTuMusaumn Harpysku ansensa n guserb — reHepaTop
» bnok ynpaBneHus
* AKKyMynaTopHble BaTapen
* Maura
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MupoBas BeTpoO3aHepreTuka

/ K 2020 rogoy pQOonsa BETPO3HEPretTMkM B MPOU3BOACTBE
anekTpoaHeprum gocturHet 10%.

. = Mwuposas npakTuka aKcnnyarauum CeTeBbIX

‘ BETPOIMEKTPOCTAHUMN MOKa3blBaeT, YTO TOYHOCTb MPOrHO30B
Bbl4a4yn 3HEPrum BETPOCTAHLUUN MPU NOYacOBOM MilaHUPOBaHUU
Ha pbIHKe Ha OeHb BNepea npesbillaeT cerogHa 95%.

HaunHasa ¢ 1980 r. yctaHOBIEHHas MOLLHOCTb BETPOBbLIX TYpPOUH
B EC Bbipocna B 290 pa3, a CTOMMOCTb reHepauun 3a TOT Xe
nepuon cHusunacb Ha 80%.

[TosiBneHne kaxabix 5 % ponn BOC Ha pbiHKE aNeKTPO3Heprum
i NpUBOOANT K CHWXEHUIO ONTOBbIX LeH Ha 1% (aHanu3 pbIHKOB
anekTpoaHeprun CesepHomn 'epmaHnm n OaHun).




‘‘‘‘‘‘‘

xonoauribHMKa Ha KyxHe.

MupoBas BeTpoO3aHepreTuka

1% pocTta 3HepretMkn Ha BWO paetr OONONHUTESNbHBLIA POCT
BBI1 Ha 1,5%.

CoBpeMeHHble B3Y, nogKmn4YeHHbIE K  9HEpProcucrteme,
paboTaloT ¢ KOIPPULNEHTOM MCMOSIb30BaHNSA YCTaHOBMNEHHOM
mowHoctTn ot 0,15 po 0,37. 3nekrpoctaHUMM Ha He
BO30OHOBNSAEMbIX NCTOYHUKAX  QHEprmu pabotaloT C
kKoadppuumeHtom ot 0,4 go 0,8. B 2008 rogy koadpdpuuMeHT
NCNONb30BaHUSA YCTaHOBNEHHOM MOLLHOCTM BCEX

anektpocTtaHuun Poccuun coctasun 0,5.

LLlym oT coBpemeHHoOn B3Y Ha pacctodaHumn 200 M paBeH LLymy



MupoBas BeTpoO3aHepreTuka

12300 m?
125 m

Q u

Q >

1,5 MW 2,5 MW 3,6 MW 5,4 MW
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flogoBou pocTt mowHocTten BAC B

Mupe B nocneaHue roabl = 25%




Obsnracmu 3KoHOMU4YecKoU u couyuasibHou
aghghekmusHocmu ucnosib3oeaHusi BUI e
Poccuu

(JOGecneyeHne yCTOMYMBOrO, COOTBETCTBYIOLLETO
NPUHATBIM B aHarnorn4yHbIX KNMMaTNYECKNX
YCIOBUSAX, TEMIMO- N 3NEKTPOCHADXEHMNST HaceneHus
N NPOU3BOACTBA B 30HAxX deueHmMpasiu308aHHO20
9HeprocHabXxeHusi, B NepBylD oO4Yepeab B panoHax
KpanHero CeBepa W MNpUpaBHEHHbIX K HUM

Tepputopum,




Obsnracmu 3KoHOMU4YecKoU u couyuasibHou
aghghekmusHocmu ucnosib3oeaHusi BUI e
Poccuu

. O6ecneyvenne rapaHTUPOBaHHOIO
MUHUMYMA 9HeprocHabxeHus
HaceneHnusa n rnpom3BoacTBa B 30HAX
HEeyCTOU4YNBOro
UeHmpasau3oeaHHoO20

9HEepProcHabxeHus, npegoTBpaLleHne
yuiepobos oT aBapUNHbIX 7
OrpaHNYNTENbHbIX OTKITHOYEHUH,
OCODEHHO B cesibCKoOU MecmHocmu
N Ccenbckonm nepepabarbiBalOLLEN
NPOMBbILLSTIEHHOCTMU;




Obsnracmu 3KoHOMU4YecKoU u couyuasibHou
aghghekmusHocmu ucnosib3oeaHusi BUI e
Poccuu

. CHWxeHne BpeaHbIX BbIBPOCOB OT SHEPreTUYecKnx
YCTAHOBOK B OTAENbHbIX ropodax W HaceneHHbIX
MYHKTaxX CO CIOXHOW 3KONorm4eckom obcTtaHOBKOW,
a Takke B MecTax MacCoBOro otablxa HaceneHus.




u apO3Hep39m UKQa — obnactb x035MCTBEHHO-

9KOHOMWYECKOW AeATENbHOCTN YernoBeKa, COBOKYMHOCTb BOMNbLLMX
€CTEeCTBEHHbIX N UCKYCCTBEHHbIX MOACUCTEM, CryXalLuX Ans
npeobpas3oBaHUs 3HEPrM0 BOAHOMO NOTOKa B SNEKTPUYECKYHO
SHEepruto.

lpeumywiecmea
» WUCIMOJSib30BaHMe BO30OHOBNSAEMON SHEPTUM.
» O4YeHb felleBagqa aneKkTpoaHeprug.

» pabota He conpoBOXAaeTca BpeaHbiIMM Bbibpocamn B
aTmMmocdepy.

» bbIcTpbIN (oTHOCUTEeNbHO TAL/TOC) BbIXO4 Ha pPEXUM BblOauu
pabouen MOLLIHOCTW MOCE BKIHO4YEHUS CTaHUNM.




Hedocmamku

» 3aTonreHme NaxoTHbIX 3eMerb

> CTPOUTENbCTBO BedeTca TaMm, rge ecTb Oonblune
3anachbl 3Heprum BoApl

» Ha TOPHbIX pekax onacHbl KN3-32a  BbICOKOWU
CENCMUYHOCTU PAaNOHOB

» COKpalleHHble N Heperynupyembie nonycku Boabl U3
BogoxpaHunuw, no 10-15 pgHen npuBOoOAT K
3arpsi3HEHUNIO  PEK, CHWXEHWE YYUCIIEHHOCTU pPbIO,
MCYE3HOBEHME MEeCT TrHe3doBaHMA MHOIMX BWUOOB
nepeneTHblX nNTUU, HeOoocTatodHoe YBNaXXHeHue
MOMMEHHON MNO4BbI, COKpalLeHMEe MnoToKa OWOreHHbIX
BELLECTB B OKeaHbl.
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[ eoTepmManbHasa 9HepreTuKa — vanpaenexme

9HEpPreTUKN, OCHOBaHHOE Ha NPOU3BOACTBE ANEKTPUYECKOM
9HEpPrnn 3a CYET SHEPrUn, coaepkallencs B Hegpax 3eMnu, Ha
reoTepmarnbHbIX cTaHUMAX. OTHOCUTCS K anbTepHaTUBHbBIM
MUCTOYHMKaM SHEPrnn, NCMOMb3YIOLLUM BO30OHOBSIEMbIE
9HepreTnyeckme pecypchi.




» B ByNKaHM4YeCKMX pavoHax uUupKynupyrowas Bopga
neperpeBaeTcA Bbllle TemMmnepatypbl KUMEHUA  Ha
OTHOCUTENbHO HeOoNnbWwUX rAydonHax U no TpewunHam
nogHUMaeTCcs K NMOBEPXHOCTU, MHOrO4a NposBNAA cebs B
Buge remsepoB. [loctyn K noa3emMHbIM TensibiIM Bogam
BO3MOXEH NMpu nomMoLuu rnyoMHHOro 0ypeHusi CKBaXkuiH.

» [NnaBHbIM [OOCTOMHCTBOM reoTepMaribHOM 3Hepruu
ABNAETCA ee MNpaKTu4yeckas HeuccsKaeMoCTb W MoJsiHas
He3aBUCMMOCTb OT YCNIOBUM OKpyXarwLweu cpeabl,

BpeéMeHU CYyTOK U roaa.
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ManoorxoaHoe n 6e3orTxoaHoe
Npou3BoACTBO



be3zomxodHoe npou3eodcmeo — cnocod nNpon3BOACTBaA
npoaykumn (B pamMkax rpouecca, npeanpusatns, Npon3soaCTBEHHONO
komnnekca — TIIK), npn KOTOpoM Haubonee paunoHarnbHO W
KOMIMJIEKCHO WUCIMOJSIb3YTCA Chipbe N 3HEprns B UUKNe "CblpbeBble
pecypcbl — NMPOM3BOACTBO — BTOPUYHbLIE CbipbeBbLlE pecypchl’, T.e.
TaknMm obpasom, 4YTo Nobble BO3OENCTBUA HA OKpYXawoLlyro cpeny
He HapyLlalT ee HopManbHOro PyHKLUMOHNPOBaHUA.

Manoomxo0dHoe npou3eodcmeo - Takon cnocob npousBoacTea (B
pamkax TT1K), npn KOTOpOM BpedHOE BO3OAENCTBME HA OKPYXKAKOLLYIO
cpegy He nMNpeBblaeT  YypoOBHHA, OOMYCTUMOrO  CaHUTapPHO-
TMIMEeHNYeckKMMM  HopMmamu. [lpy  3TOM MO TEXHUYECKUM,
OopraHM3aumoHHbIM, 3KOHOMWYECKUM WUNU OPYruM MnpudnHam 4YacTtb
CblpbA M MaTepuanoB nepexoamT B OTXOAbl U HanpaBnseTcs Ha
ONUTENbHOE XPaHEHUE UMM 3aXOPOHEHME.




KoHuyenyusi 6e30mxo0Ho020
rnpou3sseoodcmeaa

dbe3omxodHoe npou3sodcmeo — 3TO 3aMKHyTasi CUCTEMA,
OpraHn3oBaHHas no aHanormm C NPUPOAHLIMU
aKonorm4yeckmmm cuctemamn. Ero ocHoBy coctaBnder
CO3HaTEeNbHO OPraHW30BaHHbIN YENOBEKOM  KPYroBOPOT
CbIpbsi, NPOAYKLMN N OTXOA0B. B 3TOM KOHLENUUX 3anoXeHbl

npuHyuUn Koonepayuu rnpou3zsoocmea n peauoHasibHbIU
nooxoo.




KoHuenyusi 6e3o0mxo0Ho020
rnpou3zsodcmea

dObsa3zarenbHO  BKMOYEHME B MPOU3BOACTBO  BCeX
KOMIMOHEHTOB CbIPbS.

OMakcumarnbHoO 803MO)XKHOE payuoHasibHoe
ucrnosib308aHue 3Hepauu.

dHeobxognmo COXpaHeHune HOpPManbHOro
byHKUMOHMpOBaAHUSA OKpYyXaloLieu cpeabl,

CIioXumBLUErocAd 3KOJ10rm4eCcKoro paBHoBeCHUA.

dbe3oTxogHOE NPOM3BOACTBO HE [AOOMMKHO  OKalblBaTb
HebnaronpusTHOro BO3OENCTBMA B MNEpBYK o4vepeab Ha
30opoebe YyesioeekKa.




ManooTxoaHoe Nnpou3BoACTBO

TepMnH «6e30TX0gHOE NMPON3BOACTBO» MOXHO
OTHOCUTb K TEPPUTOPUANnbHO-NPON3BOACTBEHHbLIM
KOMMJ1eKcaMm, a NPOorpeccuBHbIE SKONTOrMYECKN
YUCTbl€ TEXHOMOIMN Ha3blBaTb Mas1Io0OMXOOHbIMU

n pecypcocbepezarouiumu

-
I | PacTwopirreih B ncKapcTBax,
— JIWXAN, OMCEONOHS
Tomyeensee yreyenodl

KHCIOTI

CHETCTHYOCKIX
KAYUYKON

{ (+CH-CH=CH-CH;-)_

AHSIHHIO AL Ry

AIKOTONLHEE HATTHTEH



Be3oTxoAHbIe U MaNoOTXOAHbIE
NPOU3BOACTBA C 3aMKHYTBIM UMKIOM

A LNS MR 2 TENEPS =
Avst1oni Heawomrs..

Amurpuia Usanosmy Mengenees HasbiBan OTXoabl:

«... npeHebperaembIMm NPOAYKTaMM
XMMHUYECKMX NPEBPALEHNI, KOTOpbIE CO
BPEMEHEeM CTaHOBATCA MCXOAHOM TOMKOM
HOBOrO NPOU3BOACTBAN

. M CHMTAN, 4TO MEPOH COBEPLUEHCTBA
NPOM3IBOACTEE ABARETCA KONHMYECTBO OTXOA08.

besorxoaHblie 1 ManooTXOAHbIe
npon3soacrTea C 3aMKHYTBIM UMKAIOM

FanueakuyecKan NuKmua

.(- Nepuear ] [ HAucrumnny
Y1010 wawn o
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Henvpanmaumn Mnmmvﬁuoomvm QBPATH IR CEMOC

Npsanpaatwe no nepepatorse
TOOPLLEX OTXOZ00

SwnnTp-apece




Co30aHue Mas1o0omxo0HbIX
pecypcocbepezaroujux mexHosio2ul
ebldsuU2aem psi0 obuwjux mpebosaHuUU:

> KOMIMMeKcHasi nepepaboTka CbIpbA C WCMNOMb30BaAHUEM
BCEX ero KOMMNOHEHTOB;

» WHTEeHCUMUKaunMa npom3BOACTBEHHbLIX MNPOLECCOB Ha
OCHOBE UX aBTOMaTm3auum, n poboTmsaummn; BHeOpEHME
HayKOEeMKMUX, BbICOKOTEXHOMNOIMYHbIX
aBTOMaTU3NPOBAHHbLIX CUCTEM;

> COKpallleHMe yaenbHOro noTpebneHns  NPUPOOHbIX
PECYPCOB M 9HEPrun, MakcumarnbHas 3aMeHa NepBUYHbIX
PECYPCOB  BTOPUYHBIMMK,  PELUUPKYNAUMA  MODOOYHbIX
NPOOYKTOB M OTXOAOB B OCHOBHOW MPOLECC, NMOBTOPHOE
MCNonb30BaHNEe U30bITOYHOW SHEPTUU;




» MaKCUMMaribHO BO3MOXHafA LUMUKIIMYHOCTb M 3dMKHYTOCTb
MaTepualsribHbIX NMNOTOKOB npu MUHUUMWN3IaLUNU
npon3BOoACTBEHHbIX OTXOAO0B,

> YMEeHbleHne cTeneHn pas3aersieHnsa TexXHONMOrm4eckoro
npouecca Ha oTAaesibHblie ornepaunun, CoKpawieHune 4H4ucina
NMPOMEXYTOYHbIX cTagumn nepexona ot CbipbA K KOHEYHOMY

NPOAYKTY;
npumMmeHeHue KOMGVIHI/IpOBaHHbIX JHEeProTexHoJSIorn4eCKnx

npoueccos, obecneynBarOLMnX MaKCUMalJibHOe€e
NcnoJsib3oBaHue BCcero notTeHunana aHepropecypcos,

BHeOpeHue 3KONOrm4yeckKmnx OnotexHornorum,
obecneymBawOLWLMX BO3MOXHOCTb WCMOSIb30BaHUA WU
ob0e3BpeXxXnBaHUA OTXOOO0B;

co3paHue MHTErpupoBaHHbLIX TEXHOJOMnMN,
OXBaTbIBarOLWMNX cepbl NpPUPOAONOSb30BaHUA,
nponsBoacTBa U NoTpedneHus.




KoagpopuyueHnm 6e3omxooHocmu

Ke=t (K1, Ky, Ks)

K, — KoachmuUMeHT NONHOTHI UCMONb30BaHUS
MaTepuarnbHbIX pecypcoB

K, — k03dhpULIMEHT NOMHOTHLI UCMONb30BaAHUS
9HepreTn4ecKmnx pecypcos

k3 - KOO(PPULIMEHT COOTBETCTBUA
9KOSIOrM4yecKkmnx TpeboBaHmNSM




NMpumepbl pacyeta KoadhdunumneHTa 6e30TXOAHOCTHU
ANA pa3HbIX OTpacsien Xo3siIMcTBa

[1na yronsHOM oTpacnu:
Ks = 0,33(K. + K+ K),

K, - KoapduuMeHTbl UCMONb3OBaHUA
COOTBETCTBEHHO MoOpoAabl, 0bpasyrLlencs
Npu TOpHbIX paboTax, 3abupaemon npwu
OobblMe yrmnda  BOObl U MNblnerasoBbIX

OTXOOOB.
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NMpumepbl pacyeta KoadhdunumneHTa 6e30TXOAHOCTHU
ANA pa3HbIX OTpacsien Xo3siIMcTBa

|D,J'IFI XUMUNYECKOU NPOMBbILLUJITIEHHOCTW.
I<6 = fXKMXKSHXKSK

f-  KoOadpPMUMEHT NPONOPLMOHASIBHOCTM,

K, - KOO(p(PUUMEHT UCNOMb30BaHUA MatepuanbHbIX
Pecypcos;

K,, - KO3®MPUUUEHT UCMONbL3OBaHUA 3HEepreTudecKux
pPecypcos;

K,, - KO3®MPUUMEHT  COOTBETCTBUA  IKOJIOMMYECKUM
TpeboBaHUSAM.




buorexHonorusa



buomexHosno2usi — MeTobl U NpNemMbl NoSTy4YeHs NonesHbIX Ans
YyerioBeka npoAyKToB, ABMEHUN, N 3PFPEKTOB C MOMOLLbLIO KUBbIX
OpraHM3mMosB (B NepByto odepenb MUKPOOPraHM3MoB).

PbIHOK g
BuoTeXHONOrMYeckon
NPoAYKUMK

MULWEBAR NPOMBILINGMMOCTE
O6opynoeanme 2%

O6wwmi 06uém peinxa: $1,01mnpa
Cobcreennoe npon3soRcTeo: $360 mnM
Wmnopr - nopRaka $650 mnH

UCTONHIK, KORCAMTMANOE0E
arexrcreo Abercade




buotexHonorns Ans 3Kororuu

O 6uonornyeckass o4mncTKa NPUPOAOHbLIX WU CTOYHbIX BOA OT
OopraHN4YeCcknx " HeopraHNYEeCKNX 3arpA3HAIOLWLNX BELLIECTB,

Q ytununsaums TBepaon dasbl CTOYHYHbLIX BOA U TBEpAblX ObITOBbIX
OTXOO0B NyTeM UX cOpaxmnBaHus:;

d Ml/IKpO6HOe BOCCTaHOBJIEHUE T[O4YB, 3adlpA3HEHHbIX, B [MNepBYyHO
oyvyepeb, opraHn4eCkMMmn BelleCTtBaMu,

O ucnonb3oBaHue MUKPOOPraHM3mMoB AOJ14 HGI7ITp8]'IVI38LI,I/IVI TAXEIbIX
MeTaJ1J10B B OCaAdKaX CTOYHbIX BOA 1 3arpA3HEeHHbIX NMo4Bax,

O komnocTtupoBaHne  (OUOiorMd4eckoe  OKUCIIEHWE)  OTXOOOB
pacTUTENbHOCTY (ONnag NUCTLEB);

O cospgaHue GuonorMyecks akTMBHONO copOupylollero martepuana
AN OTYUCTKM 3arpsi3HEHHOIO BO3ayXa.







