Cekuus 6. CoBpeMeHHbIE TEXHOJOTHU U THATHOCTHKA B arponpoMseinuienHoM komiliekce (AITK)

MIPOMBILUIEHHBIX HUCIIBITAHUHA W TEOPETHYECKUX MCCIENOBaHUM, MpoBoAMMBIX B oTHoweHnn YK cneuwna-

mmctamu TOCHUTU PACXH. Xots mpodeccHoHanaM-MOTOPHCTaM, TT0 BCEH BHIFIMOCTH, yXKe Ceidac UMeeT

CMBICJI IPHHSTH BCE N3JIOKEHHOE BBIIIIE K CBEACHHUIO M IIPOSBUTH HHTEPEC K OPUTHHATEHOMY «HOY-Xay».
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Cucrema TOIIMBHO-3Heprerrudeckoro komimiekca (TOK) — 3To cOBOKYIMHOCTB IPOLIECCOB JOOBIUU U
npeoOpa3oBaHMs MIEPBUYHBIX PHEPIOPECYPCOB, CBA3aHHBIX C YIOBIETBOPEHNEM IOTPEOHOCTH B HEKOTOPHIX
KOHEYHBIX Npoaykrax. K NepBHYHBIM 3HEpropecypcam NPHHSATO OTHOCUTH TPaJULHOHHbBIE: HE(PTh, ras,
YTOJIb, aTOMHYIO W THIPOIHEPTHIO, a TAKXKE HETPAIWIMOHHBIE BO300OHOBIsIeMble 3HEepropecypckl (HBOC).
YTrieBogopoaHoe Chipbe (HE(PTh, YIIIEBOJIOPOIHBINA KOHICHCAT, MPUPOIHBIN U HEQTSIHOW Ta3, yroib) sBis-
€TCsl OCHOBHBIM MCTOYHHMKOM 3HepropecypcoB B Mupe. OZHUM M3 IIEPCHEKTUBHBIX ITyTeH pelIeHUs] BOSHUK-
X B TPaJULIMOHHON 3HEpreTHUKe MpolieM SBISIETCS] NCIIOIb30BaHNE HETPAJAUIIMOHHBIX BO30OHOBIISIEMBIX
ncrouHukoB sHepruu (HBUD), npuMeHeHne KOTOPhIX 1aeT BO3MOXKHOCTHh KOMIIIEKCHO PEeIIaTh CIIeayIoIue
3a7a4M: CHIDKEHHE (CYIIECTBEHHOT0) OTPHUIATENHFHOTO BO3AEHCTBUS TPAJULIMOHHOMN TENJIO’HEPreTUKH Ha
OKpY>Kalollylo Cpelly; yIOBIETBOPEHUE MOTPEOHOCTEH ONpeIesIeHHON YacTH HaceleHus, B IIEPBYIO O4epeb
MPO’KUBAIOLINX B CENBCKOH MECTHOCTH M B paiiOHaX, PacIIOJIOKEHHBIX BJaJIM OT [EHTPAIU30BaHHBIX NCTOY-
HHUKOB 3HEPrOCHA0KeHNS; CHW)KEHHSI, B M3BECTHOM MacIITa0e, UCIIOIb30BAaHHUSI OPTaHWYECKOrO TOILUIMBA B
HHU3KOIIOTEHIIMATIbHBIX ITPOIIECCaX U COXPAHEHUE €ro KaK ChIPbs Ul XUMHYECKOH MPOMBIIIIIEHHOCTH.

K HBUD B MUpOBOIi NPaKTHKE OTHOCAT: COTHEUHYIO, BETPOBYIO, T€OTEPMANIbHYIO, TUAPABINYECKYIO
SHEPTHH; YIHEPIHI0O MOPCKHUX TEUCHHH, BOJIH, IPUINBOB, TEMIIEPATYPHOT'O I'PaIieHTa MOPCKOH BOJIBI, HU3KO-
TEMIIEpaTypHOro TeIia 3eMid, BO3/1yXa; OMOMaccy *XMBOTHOTO, PACTHTEILHOTO U OBITOBOTO IPOHCXOXKIC-
HHUSI, BOJOPOJHYIO SHEPTETHKY.

NCITIOJIbB3OBAHME 3HEPI'MU COJIHLIA

OCHOBHOE HalpaBlICHHE HCIIOIb30BaHUs conHeuHOH 3Heprun (CD) — mpeobpa3oBaHuE €€ B HJIEK-
TPUYECKYIO SHEPTHIO U MOJyUYEeHHE TEIUIOTHI ISl OTOIUICHUS 3/1aHUH, rOpSYero BOJOCHAOXKEHUS, OIpecHe-
HUSL BOJI, CYIIKH M JPYTHX TEXHOJOTUYECKHX LIeNeH.

[TpeobpazoBanne CO B JIEKTPUUECKYIO0 MOXKET OBITH OCYIIECTBIICHO 10 CJICAYIONIUM JBYM MpPUHIIU-
MTHAJIBHBIM CXEMaM:

- TEPMOJIMHAMHUYECKUM CIIOCOO0M Ha OOBIYHBIX TEIUIOBHIX AtekTpocTaniuax (TOC); ata cxema opu-
EHTUPOBaHA HA COOPY)KEHHE KPYIHBIX T'eIMO’HEPreTHUECKUX OOBEKTOB M IOJy4eHHE 3JIEKTPOIHEPIUHU B
OOJIBIINX MacITabax;

- Ha ()OTO- MM TEPMOIMHAMUUYECKHX DIICMEHTAX.

Conneunoe terocHa0kenne (CTC) kak HampaBieHue ucrnonb3oBanust CO sBisiercst Hanboiee oc-
BOCHHBIM. B OCHOBE TaKMX CHCTEM JIEKHT HCIIOJIb30BAHUE YCTPOMCTB, MPEOOPa3yIONINX COIHEUHYIO pajua-
LU0 B TEIIOTY. [ JTaBHBIM 3JIEMEHTOM 3THX YCTPOWMCTB SIBISIETCS IUIOCKHH COJIHEYHBIH KOJUIEKTOP, HOIJIO-
IIAIOIINI COJTHEUHBIE JIy4YH C ITPeoOpa30BaHUEM HX B TEIUIOBYIO SHEPTHUIO.

B Poccum mpakTHyeckoe HCIOJIB30BAHUE COJHEYHOW DHEPrMU KpaiHe OrpaHM4YeHO, HECMOTpS Ha
IIMPOKHUE UCCIIEOBAHMS, KOTOPbIE IPOBOIMIINCE U TPOBOSATCS B 9TOM HarpasiieHWH. B cTpane cymectByeT
JIMIIb HECKOJIBKO IPOU3BOJICTB COJIHEUHBIX MOJYJEH, KOTOpBIE SIBIISIIOTCS OCHOBOM COJHEYHBIX (pOoTOIIIEK-
TpudeckuXx ycTaHoBoK (CDDY) pasnuyHbIX THUIOB, U O4YE€Hb OTPAaHWYCHHBIN CErMEHT MOTpeOuTeNeH, roro-
BBIX nprodpetats COIY.
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VI Bceepoccuiickast HayqHO-TIpaKTHUECKasi KOH(EPEHIHS U CTYACHTOB U YJaIIecss MOJIOICKU
«IIporpeccuBHBIE TEXHOJIOTUH U SKOHOMHKA B MAIIMHOCTPOCHUID)

NCIIOJIbB3OBAHUE SHEPI'MIU BETPA

INoreHimanbHbBlEe pecypchl SHEPTHH BETpa XapaKTepU3YIOTCS CIEAYIONMMH TOKasaressiMi. Berposas
SHEPTHS 3aBUCHUT OT CKOPOCTH U CHJIBI BeTpa U m3Mersercs ot 16 Br/m2 (ckopocts 20 m/c, crra — 10 6amtos) no
15000 Bt/m2 (cropocts — 30 m/c, cuma — 12 6amnoB). Teopernueckn Ha 1 M2 TeppHTOpUH B 3aBUCHMOCTH OT
CKOPOCTH BETPa MOXKET OBITh MCIIOIB30BAHO OKOJIO 57% BETPOBOI SHEPTUH, IIPaKTHIecKu — He 6omnee 33%.

BerpsiHble TeHEepaTophl B MpOLEcCce SKCIUIyaTalld HE MOTPEOISI0T MCKOMaeMoro TorumBa. Pabora
BeTporeHepaTopa MomHocThio 1 MBT 3a 20 et mo3BoJisieT COKOHOMHUTH MPUMEPHO 29 THIC. TOHH YTIIS HIIH
92 ThIC. Oappeneit HegTH. CedecTOMMOCTE IEKTPUIECTBA, MPOU3BOANMOTO BETPOT€HEPAaTOPaMH, PUOITH-
3UTEIHHO PaBHA CTOMMOCTH 3JIEKTPHYECTBA, TPON3BOJMMOTO Ha YrONbHBIX eKTpocTaHuax. Ocensro 2005
rojla M3-3a2 POCTa [I€H Ha MPHUPOIHBINA ra3 U yrojab CTOMMOCTH BETPSIHOTO JIEKTPUYECTBA CTajla HIKE CTOH-
MOCTH AJIEKTPOIHEPTUH, IPOU3BEAEHHON U3 TPAAUITUOHHBIX UCTOUHUKOB. Kommanmu Austin Energy u3 Te-
xaca u Xcel Energy u3 Konopano nepBeMu Hadaay 1mpoaaBaTh 3JIEKTPOIHEPTHIO, IPOU3BOANMYIO U3 BETPA,
JICTIEBIIE, YEM IEKTPOIHEPTHUIO, MPOU3BOANMYIO U3 TPAJULIMOHHBIX HCTOUYHUKOB. OnHako B Poccun cumta-
eTcs, YTO MIPUMEHEHHE BETPOTCHEPATOPOB B OBITY Al 00ECHEUCHNS IIEKTPUIECTBOM MaJIOIeIIECO00Pa3HO
U3-32 BBICOKOH CTOMMOCTH.

I'EOTEPMAJIBHA S DQHEPTETHUKA

I'eotepmanshas saeprusa(I ' TD) — riryOuHHOE Temmo 3eMin — SBISIETCS MOTEHIIMATBFHBIM HCTOYHH-
KOM 3JICKTPO- 1 TEIUIOCHa0KeH!s. VICTOUHUKY MOJpa3AeiAioTCs Ha TPU BHIA:

- TepMaJbHBIE BOABI, MTAPOBOISHBIE CMECH, CYyXOH Map, COAep’Kallfecs B MOA3EMHBIX TPEUIMHHO-
JKHJIBHBIX KOJIJIEKTOPax M MOPUCTHIX IUTACTOBBIX CHCTEMAaX (IIapOTHAPOTEPMBI);

- TETJI0, aKKyMYJIUPOBaHHOE B TOPHBIX MOPOJIax;

- TETUI0 MarMaTHYECKHX 09aroB BYJIKaHOB ¥ JIAKKOJIUTOB (BHEAPEHHON B 0CA/I0YHBIC TOPOABI MArMBbl).

Uctournku ['TD ucmonp3yroTcs, B OCHOBHOM, B KadecTBe TepMaibHOro Teronocurens (I'eoTT) u
Ha reoTepMaibHBIX 3ekTpocTannmsix (['eoTIC).

HCIIOJIb30BAHUE SHEPT MU OKEAHOB Y MOPEI

MupoBoii OKeaH IpeACTaBIsIieT COOOH OTPOMHEIA pe3epByap BO30OHOBISIEMBIX YHEPTETHUECKHUX pe-
cypcos (BOP). B HacTosiee Bpems pa3BUTHE OKEAaHCKOM SHEPTeTUKHU CBSI3aHO C HCIIOIh30BAHUEM:

- SHEPTUH MOPCKUX BOJH (IPHINBHBIC, BETPOBHIC, 36I10b) U TCUCHHIA;

- TPalUCHTOB TEMIIEPATYP U COJICHOCTH MOPCKOM BOJIBI.

B cooTBeTcTBHM C IPaKTHYECKUM WHTEPECOM HCIIOJIb30BAHHE BOJTHOBOI YHEPTHM OKEaHa CBS3aHO C
coznanueM BoHOBEIX JC (Bon3C), mpumueabx OC (I19C), anexrpocTaniuii Mopckux tedeHuit (JCMT).

B nameli ctpane pa3paOoTKu B 00J1aCTH MPWIIMBHOW SHEPTETUKU BEIHCh JaBHO. B 50-x romax co3ma-
HBI TEOPETUIECKHE OCHOBHI MPHIMBHOM sHepreTuku. B 1960 r. I'mapomnpoexkToM moAroToBIeH npoekT Ku-
cioryockoit ombITHO-TpombiiuieHHOH [19C (r. Mypmanck) momHOCTRIO 1,2 MBT (TpH TypOuHBI Mo 400
kBT), rogoBas BepaboTKa dyekTpodHepruu 3,9 miH kBT-4. [lanee oH ObUT 3HAYNTENRHO Tiepenenad. Pa3pa-
OaTpIBAUCHh MPOEKTH U Apyrux kpynHbIX [19C mms paitoHoB: Mesenckuii 3anmuB (bemoe mope) — mom-
HOCTh 15,2 MBT (41 Muipx kBt-u), Typryrckoit u [lemxurckoit ctBopsl (Oxotckoe mope) (8...31 MBT).

NCIIOJIbB3OBAHME BTOPUYHbBIX SHEPTETMHYECKMX PECYPCOB

[Ton moHsATHEM BTOpWUYHEIE 3HEpreTHUeckue pecypcsl (BOP) moxpa3zymeBaeTcst sHEPTreTHUECKUH TO-
TEHIUAJ MPOAYKINH, OTXOJOB, MOOOYHBIX U NMPOMEXKYTOUYHBIX OTXOJOB, 00pa3yIOIMXCS B TEXHOJOTHYE-
CKMX YCTaHOBKax (arperarax), KOTOpPBIH HE HCIIOIB3YETCSl B CAMOM arperare, HO MOXXeT OBbITh YaCTHYHO MITH
MOJTHOCTBIO HCTIOJIB30BAH JUIS SHEPTOCHAOKEHUS IPYTHX YCTAaHOBOK.

[To Buny »ueprun BOP paznensiorcs Ha TPU TPYIIIHL:

- ToruBHEIE (Toproune). [lox roprounmu BOP Tloxpa3zymeBatoTcsi HEMOCPEACTBEHHO CaMH TOPIOYHE
OTXOJBI, HE TIPUTOHBIE TS JalTbHEHUIIEH TEXHOIOTHIECKON rmepepaboTKu: JOMEHHBIN Ta3, OTXOMALINNA Ta3
Ca)KEeBBIX NeUel, a0COPOLMOHHBIN Ta3 IPH MTPOU3BOACTBE MOHOMEPOB ISl CAHTETHYECKUX KaydyKOB H T. 1.;

- TEIUIOBBIE — (PU3MYECKas] TEIUIOTa OTXOAALIMX Ta30B TEXHOJOTMYECKHX YCTAHOBOK, (hru3mueckas
TEIUIOTa NPOIYKLHUH M OTXOJOB OCHOBHOTO IIPOM3BOJCTBA, OTPAOOTaHHOW B TEXHOJIOTHYECKOM Mpolecce
BOJIBI, TTapa, TeIuIoTa KoHAeHcarta. K remmoBeiM BOP oTHOCSTCS Takke: HU3KOMOTEHIMAIbHAS TETUIOTa BEH-
TBBIOPOCOB, COPOCHBIX )KUAKOCTEH 1 ra30B OT TEINIOTEXHOIOTHYECKUX YCTaHOBOK;

-M30BITOYHOE JIaBJICHHE — TOTEHIMAIbHAsE SHEPTHs Ta30B U JKUJIKOCTEH, MOKUIAIONINX TEXHOIOTH-
YecKHe arperatsl ¢ U30bITOUYHBIM JaBIEHHEM, KOTOPOE HEOOXOIMMO CHIXKATh MEepesl MOCIeIyIOmeH CTyme-
HBIO UCITIOJIb30BAHMS 3THX )KUAKOCTEH MM ra30B IpH BIOpoce B aTMochepy.
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Cekuus 6. CoBpeMeHHbIE TEXHOJOTHU U THATHOCTHKA B arponpoMseinuienHoM komiliekce (AITK)

HUCIIOJIb30BAHME TTPOM3BOJICTBEHHBIX U CEJIbCKOXO3SMCTBEHHBIX OTXOJIOB,
OHEPI'MM MAJIBIX PEK 1 TEITVIOBBIX HACOCOB

PeanbHas BO3MOKHOCTh 3KOHOMHHU TPaJUIHOHHBIX TOIUIMB MOXET OBITh JIOCTHTHYTa B Oimpkaiimee
BpeMs M Ha MEPCIEKTHBY 3a CUET YTWIN3AIMU OTXOMOB JIECHOH, 1epeBO0OPadaTHIBAIONIEH, THAPOIN3HOH,
LEIJUTIOI03HO-0yMa)KHOH TPOMBIIUICHHOCTH, CEJIbCKOX03SHCTBEHHOTO NMPOM3BOACTBA (KUBOTHOBOZACTBA M
NTHLEBOACTBA), OCAKOB CTOYHBIX BOJ, OPraHMYECKUX OTXOAOB PsAAA OTPACIEH MPOMBIIIIIEHHOCTH, B TOM
YHUCIIe MUUIEBON, MICOMOJIOYHOM, a TAK)KE TBEPABIX OTX0I0B KOMMYHAJILHOIO XO35HCTBA.

B sHepreruuecknx mEIsX APEBECHHA MOKET HMCIOJIB30BAaThCS B JBYX HAIIPABICHHSX: HEMOCPEICT-
BEHHOE C)KHTaHME B TONKAax W NMPOM3BOACTBO HA €€ OCHOBE TBEPAOTO, XHUIKOTO M Ta3000pa3HOr0 TOILIMBA.
Jnis coxuraHus ApeBECHHBI pa3paboTaHbl M IKCIUTyaTHPYIOTCS Ha bparckom iecomepepabaThIBaromieM U
KotmacckoMm memmrono3H0-0yMaxHOM KOMOWHATaX BBICOKOIIPOM3BOAMTENBHBIC arperatel (1o 75 1/4). B
1980 r. 3a cyeT CKUTAHUS TONBKO KOPBI OBLTO 3aMerIeHo 0koJio 600 THIC T y. T.

Havaro mpon3BOACTBO TOTUIMBHBIX OPHKETOB M3 OTXOOB JEPEBOOOPAOATHIBAIOIIEH MPOMBIIIIIEHHOCTH
— ONWJIOK, CTPYXKH, JPEBECHON MbUIH, TEXHOJIOTHUECKOM LIENbI U Pa3HBIX BHIOB MAJIOLEHHOW APEBECHHBI,
HE HCIIOJIb3YyEMBIX 10 TOCIEIHETO BPEMEHH B MPOMBIIIIEHHOCTH. Takoe MpOM3BOACTBO IMO3BOJIUT MPEBPATHTH
HEHNCIIOIb3yeMOE ChIPhE, BRIBO3NMOE Ha CBAJIKY, B TIPOAYKIMIO HAPOAHOXO3SHCTBEHHOTO HA3HAYEHHSI.

0O030p pa3IMUHBIX aTbTEPHATUBHBIX HCTOYHMKOB SHEPTHH TOKA3bIBACT, YTO HA IOPOTe IIMPOKOMAC-
MTabHOTO MPOMBIIUIEHHOTO BHEIPEHHS HAXOAATCS BETPOTYPOMHBI M COJTHEYHBIE OaTapen.
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Ora ClIOKHAsi CUCTEMa, MPH MOMOIIM JAaTYUKOB M KOMIIBIOTEPOB BAIlleTO0 aBTOMOOWJIS, IPEIBHIUT
aBapHIo, ¥ IOMOTraeT COHHOMY XO3sSIMHY M30€XKaTh HEMHUHYEMOT'O CTOJIKHOBEHHMSI C BHE3AITHO ITOSIBUBLICHCS
Hepest ero «HOCOMY IIETIbIO0.

3a pyOekoM TMOMOOHBIE CHUCTEMBI
MIPEeOTBpALIEHNs] aBapuid JOCTYIIHBI YK€ B
TEUEHNE MHOTHX JIET, HO K HaM OHH HaJaJll
MpOOMBAThCSL TOJIBKO B MOCIEAHHE rofpl. 1
He MOTOMY, YTO B HaIllel cTpaHe caMble KBa-
JTM(ULIUPOBAHHBIE BOIWTENN WIA camas
Jyduas 1paBoBasi 0a3a B MUpe. DKCIIepTHI
OOBSCHSIIOT TaKylO 33/IepiKKy TEM, 4TO B
Poccuiickoit denepanuy NpoXUBaeT BECbMa
LIMPOKUHA M Pa3sHOOOpas3HbIH KOHTHUHICHT
BofMTENEH, OONamaronii  pa3au4HBIMU
CTWISIMH BOXIEHHS, B Pa3INYHbBIX YCIJIOBH-
sx. IToaToMy HOACTPOUTH JaHHYIO CHCTEMY,
IO/l MEHTAJIUTET TOTO WJIM HWHOTO aBTOMO-
OwibHOTO  cooOliecTBa perioHoB PO,
paHbLIE HE PEICTaBIISIIOCh BO3MOKHBIM.

Puc. 1. Cucrema City Safety or komnanuu Volvo
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