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IlacnopT ¢oHJA OLIEHOYHBIX CPeJCTB

Tabnwmia 1
dopmupyemeble OueHouHbIe
Mogynb AUCLUIIMHBI KOMITeTeHLIUU MaTepuarbl KonuuecTBo
W/ UX YaCTU Y Cpe/iCTBa
OCHOBBI BO300OHOB/ISIEMBIX CobecenoBaHue 15
WCTOYHUKOB SHEpPruu TectupoBaHue 28
CxeMblI TTpeoOpa3oBaHUs CobecenoBanue 14
B0300HOBJIsIEMO SHEPruU TecTupoBaHue 23
CobecenoBaHue 18
ConHeuHoOe u3yueHue
TectupoBaHue 52
DoT03/1IeKTprUUecKas CobecenoBanue 13
reHepayus TectupoBaHue 25
bar [MKoc-1. CriocobeH b
BetposHepreTrka OCYLL[eCTB/ISITb MOHUTOPUHT Cobeceponarne 16
P P ym P TectupoBaHue 43
TEeXHUUECKOTO COCTOSTHUS
OHeprust BOJIH 000py/J0BaHUs MOZCTAHIAN Cobecepoparue 16
P pyA A " TectupoBaHue 21
3/1IeKTPUYECKUX CeTel
CobecenoBaHue 12
OHeprus Teria OKeaHa
TectupoBaHue 20
CobecenoBaHue 10
OHeprus NpuinBOB
TectupoBaHue 20
CobecenoBaHue 15
I'eorepmarnbHas sHeprus
TectupoBaHue 28
ChIpbe paCTUTEIbHOTO CobecenoBaHue 14
TIPOUCXOXKEHUS TectupoBaHue 20

1 OOEHOYHBIE MATEPUAJIBI, HEOBXOJNMBbIE
JUTA OIIEHKY 3HAHWI, YMEHUNW 1 HABBIKOB JJEATE/IBHOCTH
B ITPOOECCE OCBOEHUA JUCIHIUIL/IMHBI

Tabmura 2 — ®opMupyeMbie KOMITETeHIN

OreHOYHBIE
Kog v HaviMeHOBaHUe Kog v HaviMeHOBaHUe UHAMKATOPa AOCTHXKEeHUS MaTepHabI
KOMITeTEeHLUU KOMITeTEHIIUU (4aCTH KOMIIETEHLIVN)
Y CpeficTBa
ITKoc-1. CriocobeH OcHOBBI B0300HOB/IsIEMbIX HCTOUHHKOB YHepru. CxeMbl
OCYIL{eCTB/ISATh npeodpa3oBaHusi BO300HOB,/IsieMoH YHepruu. Co/IHeYHoe H3/TydeHue.
MOHHTOPHUHT ®doTo3/1eKTpUUecKas renepanus. Berposnepreruka. JHeprusi BojiH.
TeXHUUeCKOTO OHeprus Ternsia oKeaHa. JHeprus NpuiuBoB. ['eoTepmanbHas 3Heprus.
COCTOSIHUSI ChIpbe pacTUTe/IbHOr0 MPOUCX0KeHHUS
obopyoBaHus W [J-6rkoc-1 Opranu3yet paboTy 110 MOBBIILIEHUIO CoGecenoparme
MO/ICTaHL1I 3¢ (eKTUBHOCTH SHEPreTUUYeCKOro 1 Tectu AOBaHI/Ie
5/IEKTPUYECKUX CeTeit 3/IEKTPOTeXHUUECKOTr0 0060pyJ0BaHHUS P




OneHOYHbIe MaTepUaJIbl M CPEACTBA /1A POBEPKH
¢()opMHUPOBAHHOCTH KOMIIETeHLNH

TEMA 1
OCHOBbI BO3OBHOBJISEMbBIX NCTOYHMUKOB SHEPT'N

Bonipocsl /151 codeceoBaHUs:

1. KakoBbI repcrieKTUBbI UCTI0Ib30BaHUsI BO30OHOB/ISIEMBIX UICTOUHHUKOB SHEPTUU?

2. TloHsiTe HEBO30OHOB/ISIEMbIX UCTOUHUKOB SHEPTHH.

3. Knaccudukaiiysi BO30O6HOB/ISIEMbIX HCTOYHUKOB SHEPTUH, JOCTOMHCTBA U HE/IOCTAaTKH.

4. Kakuve Buapl BO300HOBSIEMBIX HCTOYHUKOB SHEPIMU aKTya/lbHbl TIPUMEHHUTETBHO K
ycnoBusm Poccun?

5. /luHamMMKa pPa3BUTHsI TeHEPUPYIOIIUX MOIIHOCTel Ha 6a3e BO30OHOB/ISIEMBIX HUCTOUHUKOB
SHEepryu.

6. Tlomutuka Poccuu B 00/71aCTH pa3BUTHST HETPAAUIMOHHBIX U BO30OHOB/ISIEMBIX UCTOUHUKOB
SHEepPryu.

7. Crtparernueckde Lenu Poccum 0o pa3BUTHIO M MCIO/Ib30BaHUI. HETPAAULMOHHBIX U
B0300HOB/ISIEMBIX UCTOYHUKOB SHEPTHUH.

8. TommBHO-3HepreTryeckuii bananc Poccuu.

9. AHamu3 mnpuMeHsieMbIX B PoccMy BHJOB TOM/IMBA C TOYKM 3pEHUs 35KOJIOTMUeCKOr
6e30macHOCTH.

10. MexxayHapo/iHble HOpMaTHUBHbIe JOKYMEHTHI B 00/1aCTH 3KOJI0TUH YHEPTreTUKH.

11. lmHaMuKa pa3BUTHS HETPAUI[UOHHBIX U BO30OHOB/ISIEMbIX UCTOUHHUKOB 3HEPruu B PD.

12. OcHOBHbIe HarpaB/ieHUsI Pa3BUTHSI HETPaJULIMOHHON 3HepreTuky B Poccun.

13. DxoHOMHUeckui 3hGheKT OT BHeIpeHUs HETPAJUIMOHHBIX ¥ BO30OHOB/ISIEMBIX UCTOUHUKOB
SHEepruu.

14. Kakuie ¢hakTOphl YCIOXKHSIOT BHE[PeHNE HETPAZMIIMOHHBIX U BO30OHOB/ISIEMBIX UCTOUHUKOB
SHepryu B 3HepreTuky Poccun?

15. OCHOBHbIE HE/IOCTAaTKU CYIECTBYIOIMX B PoccuM HeTPaJUIIMOHHBIX U BO300HOB/ISIEMBIX
VICTOYHUKOB SHEPrUu.

KOMIIBIOTEPHOE TECTUPOBAHUME

Bbibepume 00uH npasuibHblll 6apuaHm omeema u Haxcmume KHONKy «/laneex

YacTh TeXHHYECKOro INOTEeHIHasia, HMCIO0/Ib30BaHHe KOTOPOro 3KOHOMHYecKH 3(deKkTuBHO B
COBPeMEeHHBIX YCJIOBHAX C yUeTOM TpeboBaHMil COI[a/IbHO-)KOHOMHYECKOr0 XapaKrepa:
+5KOHOMHUYECKHUI TIOTeHL[HaT

BETPOBOM MOTeHLIMa

BaJIOBOM MOTEHLUA

TeXHUUEeCKUI TOTeHLHasl

BeTPOBOM KaZlaCTp

YTo Takoe a/jibTepHaTHBHAasI SJHepreTUKa?

+COBOKYITHOCTD TT€PCIEKTUBHBIX CTIOCOO0B TOTyYeHws], TTepeAaun v MCII0/Ib30BaHUs SHEePTUH, KOTOpPhIe
pacmpocTpaHeHbl He TaK LIMPOKO, KaK TpaJWLMOHHblE, OJHAKO TpeJCTaB/s0T WHTepec U3-3a
BBITOZHOCTH UX WCTIO/Ib30BAHUS U, KaK MPABU/IO0, HU3KOM PHCKe ITPUYMHEHUsI BPeZia OKpYKarollel cpesie
OTpac/ib SHEPreTHKY, Crellianyi3upyolasics Ha rpeobpa3oBaHUM KMUHETUUEeCKO SHepruy BO3/YIIHBIX
Macc B aTMocdepe B 3/1IeKTPUUYECKYIO

TOIUIMBO U3 PacTUTENbHOTO WM >KUBOTHOTO ChIPbsl, U3 INPOAYKTOB >KU3HE/EesTeIbHOCTH OpraHM3MOB
W OPraHUYeCKUX TIPOMBIIIJIEHHBIX OTXO0Z0B

HarpasJieHWe a/JbTepHaTUBHON 5HEpreTHKH, OCHOBaHHOE Ha HEeINOoCpeACTBEHHOM MCI0/Ib30BaHUU
COJTHEUHOT'O W3/TyueHus /71l TIOJTyYeHHs SHePTUH B KaKOM-JTM00 BU/e
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00/1acTh  XO3SIICTBEHHO-9KOHOMMUECKOW  /leATeIbHOCTA  4YesloBeKa, COBOKYITHOCTb  OOJBIIMX
€CTeCTBEHHBIX W HCKYCCTBEHHBIX TIO/ICUCTEM, CAyXKal[uX /i TpeoOpa3oBaHUs YHEPTUH BOJHOTO
MOTOKA B 3/IEKTPUYECKYI0 SHEPTUI0

Yro Takoe rpo3oBas 3Hepreruka?

+crnoco0 momyJyeHus: SHePruu MyTéM TTIOMMKU U TepeHarpaBieHust SHepruyd MOJTHUM B 3/1IeKTPOCeThb
HarpaB/ieHHe SHepreTUKH, OCHOBaHHOe Ha TPOM3BO/ICTBE 3/IEKTPUUECKOW SHePryuu 3a CUET SHepruu,
coJiepsKallieiics B HeJjpax 3eMJ/I1, Ha TeoTepMasbHbIX CTaHL[USX

cvHTe3 6oslee TSHKENBIX aTOMHBIX sifiep U3 0osiee JIETKKUX C 11e/TbI0 TIOJTyYeHUsT SHEPTUU, KOTOPbIA HOCUT
yTpaBJ/isieMblid XxapakTep

HOBasi TeH/IeHI[Us1 B SJHepreTUKe, CBsi3aHHasi C TPOM3BO/[CTBOM TeIJIOBOM U 3/IEKTPUUECKON SHeprUn
OTpac/ib SHEPreTMKW, OCHOBAHHAs Ha MCIOMb30BaHUM BOJOPOAA B KauecTBe CpejCcTBa AJis
aKKyMY/IMPOBAHHs1, TPAHCIIOPTUPOBKH U MOTPe0/IeHNsT SHEPTHH JIIOIbMU

IToTpeb/ieHUe 3HePruHU — MOKa3aTe/lb, ONpe/e/IsTFLIHIi:

+ ypOBeHb 5KOHOMHUECKOTO Pa3BUTHsI, HAlJMOHAIbHYIO 0e301acHOCTh U 6/1aroCOCTOsTHYE HaCeIeHHS
JIF000M CTpaHbI

MOJINTUYECKYIO0 CUCTeMY CTPaHbI

5KOHOMUYECKHUW CTPOU CTpaHbI

JemMorpaduueckyro CUTYall1io0 B perioHe

IToTpebiieHue 3Hepruu:

+ sB/I€TCS HEOOXOMMBIM YCJIOBHEM OCYII[eCTB/IEHUS JI0O0T0 IeHCTBYS, TF0O0T0 Mpoljecca, Jito6oro
CBepLLIeHUs

He B/IUsIeT Ha TIOJTIUTUKY

B/IMSIET TOIbKO HAa 5)KOHOMHKY Y pa3BUTHE MPOU3BO/[CTBA

OKa3bIBaeT HeraTUBHOE BMSHUE Ha Pa3BUTHeE UeioBeuecTBa

Kakoe Ton/jiuBo camoe «4uCTOoe»?

He(Tb

+TpUPO/IHBIN Ta3

silepHast SHeprus

yroJb

bromacca

Kakoe Ton/iuBo camoe «rpsi3HOe»?

He(Tb

TIPUPO/IHBIM Ta3

silepHast SHeprus

+yronb

bromacca

B Kako# cTpaHe Han0o,/1b1Iast {0/1s1 YHEPTrUU npou3BoguTcs Ha AIC?

CIIA

+®paHuus

Benbrus

Poccusa

Kanana

KakoB xapakTep MHBeCTHMI|UII B aTOMHYI0 JHepreTuKy no cpaBHeHHI0 ¢ 70 rojamMu mHpoILIOro
BeKa?

+pe3K0 CHU)KaITCA

0e3 u3MeHeHU

YBEJIUUUIUCH

Pe3KO yBeJNYUIUChH

Y Kakoro ToIMBa U3 MHPOBBIX 3aMacoB HEBO300HOB/IsIEMbIX YHEPropecypCoB MaKCMMasibHbIe
3anachl M CPOK McyepnaHus?

+Yromns

HedTb



[TpupoHbIi Ta3

AnepHoe TOIIUBO

Y Kakoro TorniMBa U3 MHPOBBIX 3aMlacOB HEBO300HOB/IsIEMbIX YHEPropecypcoB MUHHMA/IbHbIE
3anachl M CPOK Mc4YepnaHusa?

Yronb

+HedTb

[TpupoHbIi Ta3

AnepHoe TOIIUBO

YTo MOXeT AaTh Ye/10BeuecTBYy HeOrpaHUUYeHHbIe JHepropecypchbi?

+TepMosiZiepHast SHeprusi CUHTe3a JIeTKHUX 3JIEMEHTOB

Yronb

HedTb

[TpupoHbIi Ta3

AnepHoe TOIIUBO

Bo cK0/1bKO pa3 3a mocjiefHue 25 jieT Ye/I0BeuecTBO COXKIJIO 00JIbIle HCKOMAaeMoro TOIinBa
(r/1aBHBIM 00pa3oM, yrjieBoJOPOJHOI0), YUeM 3a BCIO MpPeLIeCTBYIONIYI0 HCTOPUIO?

+BJBOE

BTpOE

BUETBEPO

0e3 MU3MeHeHHH

Bo cko/1bK0 pa3 Ha 1 xutesnst Poccuu npuxourcs 60/1b1ie 3Hepropecypcos, 4eM B CpeJJHeM B
mupe?

+B 10

B5

B 20

B 30

B 3Hepreruueckom 6ajsiaHce MPOM3BO/ICTBA U NMOTPed/IeHNs YHEPTrUl B MHPe HauOO/IBIIYIO /100
uMeert:

+HePTh

TIPUPOJHBIN ra3

silepHas SHeprus

TU/IPO3HEPTHUs

reoTepMuuecKasi SHeprus

9HEpryst OMOMaCChI

B 3HeprernueckomM 0ajiaHce MPOU3BO/CTBA M MOTPe0/IeHUsI SHEPru B MHpPe HAUMEHBIIYH /I0/TH0
uMeert:

HeTh

TIPUPOJHBIN ra3

silepHas SHeprus

TU/IPO3HEPTHUs

+reoTepMuUuecKast SHeprus

9HEpryst OMOMAaCChI

Pacnosio)xure CTpaHbl B MOPsiIKe BO3pacTaHUs YPOBHS YKBUBAa/IeHTHOI'0 MOTped/ieHus1 YHeprum 1
JKUTeIeM:

Awmepuka, Kutali, Ungusi, Henan, Dduonus

+Dd¢uonus, Henan, Unaus, Kuraii, AMeprka

Oduomnus, Uuaus, Henan, Kuraii, AMeprka

Oduonus, Nuaus, Henan, Amepuka, Kurait

CoOBOKYNHOCTb MepPCHeKTHUBHBIX CHOCO00B MOyuYeHHsA, mepejauydl W HMCO0/Ib30BaHUsS YHEPruH,
KOTOpbIe PacrpocTpaHeHbl He TaK IMHPOKO, KaK TPaANLIMOHHbIE, 0JHAKO MPe/ICTaB/ISII0T HHTepecC
M3-3a BBITOJJHOCTH HMX HCIO0Jb30BaHMs M, KaK NpaBW/I0, HU3KOM pHCKe NPHUUYMHEHHs Bpeja
OKpY>KamoIleHu cpepe:



+a/lbTepHaTUBHAs SHepreTrKa

BeTpPO3HepreTuKa

6roTONIMBO

COJIHeYHasl SHepreTvka

T'M/IpO3HepreTHKa

O0s1acTh X035MCTBEHHO-)KOHOMHYECKOH [IeATe/IbHOCTH Ye/I0BeKa, COBOKYNHOCTh 00/IBIIHMX
eCTeCTBeHHbBIX M MCKYCCTBEHHBIX IO/[CHCTeM, CAY)KallluX /ISl MpeoOpa3oBaHus YHePruy BOJHOI'0
MOTOKA B 3/IEKTPHUYECKYI0 JHepruo:

+TUJpO3HepreTHKa

COJIHeYHasl SHepreThka

6roTONIMBO

BeTpPO3HepreTuKa

a/JlbTepHaTUBHAas SHepreTyKa

Cnoco0 mosyyeHUsl HHEPrHU NYTEM NOMMKH ¥ TepeHanpaB/ieHWus JHePruM MOJHHH B
3/1eKTPOCeTh:

+TrpO30Basi SHePreTUKa

reoTepMasibHasi SHepreTHvka

ynpas/isieMblld TePMOSIZIePHBIN CUHTE3

pacripeieIéHHOe IPOU3BO/CTBO SHEPIrUu

BOZIOPOJHAs SHepreTka

CunTe3 00J1ee TSHKE/IBIX aTOMHBIX sifiep U3 0osiee IErkuX C Iie/1bI0 MO/IyYeHUs] SHEPTUH, KOTOPbIi
HOCHUT ynpaBJ/isieMbIll XapakTep:

+yIpaB/isieMblii TepMOsI[|epHbI CUHTE3

reoTepMmasibHasi 3HepreTvka

Ipo30Basi 3HepreTUKa

pacripefie/IEHHOe NTPOX3BO/CTBO SHEPryur

BO/IOPO/IHas SHepreTUKa

HoBasa TeHjeHMsA B 3HepreTHke, CBsi3aHHas C IPOU3BO/JCTBOM TeIJIOBOM MU 3JIeKTPUYECKOH
3Hepruu:

+pacripefiesIEHHOe NTPOX3BO/CTBO 3HEPryuu

reoTepMasbHasi SHepreTUka

IpO30Basi S3HepreTrkKa

yTpaBJisieMbli TepMOsIZlepHbI/ CUHTe3

BOZIOPOJHAs SHepreTrka

OTtpacib 3HepreTMkKH, OCHOBaHHasi Ha HCNO/Ib30BAaHMM BOJOPOJa B KauecTBe CpeACTBa AJIsA
AKKyMY/IMPOBaHM, TPDAHCIIOPTHPOBKH H NMOTPe0/IeHUsI SHEPTUH JTIOABMH, Ha3bIBAeTCs:
+BO/IOpO/iHas SHepreTHKa

reoTepMmasbHasi 3HepreTrvka

rpo30Basi 3HepreTUKa

ynpasJ/isieMblld TePMOSIZIePHBIN CUHTE3

pacripeie/IéHHOe [IPOU3BO/CTBO SHEPIrUu

Bbibepume HecKo/bKO Npasu/ibHbIX 6APUAHMO8 0Meema U Haxcmume KHONKy «/lanee»
3a nociepnue 50 s1eT YHC/I€HHOCTh Hace/1eHUus 3eMJ/In:

+yBenuuniack 6osee ueM B 2,8 pasa (50%)

yBenuuIack B 4,5 pasa

yMeHbIIUIach B 2,8 pasa

+yBennuunock Ao 7,2 mipga. uen (50%)

3a nocsiegaue 50 j1eT moTped/ieHNe YHEPTUM Ha AYIIY HaceeHus y.T./(4el. roj):
+BbIpOC/IO B 5 pa3 (50%)

+BbIpocyio ¢ 1 10 5 T (50%)

BbIpOC/IO B 10 pa3

BBIPOCJIO B 2 pasa



OpaHy TpeTh Bceil A00bIBaeMoii B Mupe HehTH NMOTPeO/IAIOT CTPAHBI:

+CIIA (50%)

+3anazgHasi EBporna u fAnonus (50%)

Poccus

Kuraii

YTo He OTHOCUTCS K HETPAANIHOHHBIM H BO300HOB/IIEMBIM HCTOYHHKAM 3HEPruu?
+conHeuHast sHeprusi (20%)

+3Heprus Betpa (20%)

MOILLIHbIE TUPO3/IeKTPOCTaHL[N

+3Heprusi MOPCKUX BOJIH U NPWINBOB (20%)

+3Heprusi bruomacchl (20%)

+reotepMasibHas 3Heprus (20%)

KakoBbI 0C00eHHOCTH HeTPa/ULIMOHHBIX ¥ BO300HOB/ISIeMbIX HCTOYHUKOB YHePrUuu?
+pasHasi NpUpo/ia UCTOYHUKOB (25%)

OJJMHAKOBbIe CIIOCOOBI MX MPUMeHEeHUs! U UCTI0b30BaHUs

+MaJiasi IJIOTHOCTh MOTOKa TeHeprupyemMon 3Hepruu (25%)

+Heo6X0IUMOCTh aKKyMy/IMPOBaHUS U pe3epBUPOBaHUs SHeprun (25%)

+060nbIie rabapUThl, META/NIOEMKOCTH (25%)

BBICOKAsi IVIOTHOCTh MIOTOKA reHepUpyeMoi SHeprun

Ta6ymia 3 — Kpurepuu oneHk# copMHPOBAHHOCTH KOMIIETeHI{HI

Kop v HarimMeHOBaHKe KpuTepuu otjeHrBaHUs CHOPMUPOBAHHOCTH KOMIIETEeHLIUN
WH/IMKaTOpa AOCTHKEHUs (yacTu KOMITeTEHIL1N)
KOMITeTEeHLIUU COOTBETCTBYeT OL|eHKe «3auTeHO»
(4acTy KOMIETeHI 1K) 50-100% oT MakcHMaJIbHOTO Oasiia

CTyJieHT TIpaBU/IbHO OTBeYaeT Ha MOCTaB/IeHHbIe BOTIPOCHI, 3HAET
OCHOBBI TEOPUU HCIT0/Ib30BaHUSI BO30OHOB/IIEMBIX NCTOUYHUKOB
JHEpryu, OPUeHTUPYEeTCs B 3aKOHAX, XapaKTePU3YIOL[UX OCHOBbI

N -6rkoc-1 Opranusyer
paboTy 10 MOBBIITIEHUIO

3¢ deKTHBHOCTH
TEOpHH HCIOMb30BaHsl BO30OHOB/ISIEMBIX NCTOUHHUKOB YHEPTHM;
SHepPreTUUecKoro u
JIOTUYeCKH MBIC/IUT; criocobeH opraHu3oBarth paboTy 1o
3/1eKTPOTEXHUUECKOT 0
TOBBIIIEHUIO 3 PEKTUBHOCTH SHEPreTUUeCKOro 1
obopy/joBaHus

3JIEKTPOTEXHHUUECKOI'0O 060py,Z[OBaHI/IH

TEMA 2
CXEMBI ITPEOGPA30BAHNMA BO3OEHOB/IIEMOWM SHEPT YA

Bonpocs! A5 codecejoBaHNA:
1. Kakure yCcTpoliCcTBa Ha3bIBaOT TOIJIMBHBIMU 37IeMeHTaMu ?

2. Tlouemy B3pbIB (pa3pyliieHue) ObLT TMOMOXKEH B OCHOBY TOJyueHUs] SHEPTrUu B TexHUKe XX

Beka?
3. O deKTHBHBI JTU MeXaHHU3MbI U [IBUTATe/TH, paboTaroliiie Ha OCHOBe B3phIBa?

4. YeM oTIHMYaETCH NpUpoaHbIe SHepreTruyeCKrue MeXaHU3MbI OT I/1306PETEHHLIX ye/l0BEKOM

MeXdHHU3MOB, pa60Ta}0u_u/1X Ha OCHOBe B3prBa?

5. Kakue BHyTpeHHME CBSI3M BHYTPU BeIeCTBA WCIIOIB3YIOT [ TIPSAMOro TpeoOpa3oBaHUs

XUMHUUECKON SHEPTUU B 37IEKTPUUECKYHO?
6. OOBsICHUTE TIPUHIMIT eHCTBUS TOTUIUBHOTO 3JIEMEHTa.
7. OnuIuMTe 3/1eKTPOXUMUYECKHE MPOLIeCChl B TOM/IMBHBIX 3/1eMEHTaXx.
8. Hapucyiite cxemy mpocreiiied 371IeKTPOXUMUUECKOW STUEHKH.
9. Kak knaccuuuypyroTcs TOMIMBHBIE 3/1EMEHTbI?

10. HapucyiiTe cxeMy pabouMx AMaria30HOB TEMIIepaTyp /ISl Pa3/IMUHBIX TUTIOB TOTIJTMBHBIX

3JIEMEHTOB.



11. Kakue peakujy IIpOTeKarOT B TOI/IMBHOM 3jleMeHTe?

12. OnuimmTe NPUHLIAI JeMCTBUS U HADUCYWUTE CXeMy L1eJIOYHOI0 TOIJIMBHOTO 3/1eMeHTa.
13. OnuimTe KOHCTPYKLIUIO TOIJIMBHOTO 3/IeMEeHTa.

14. OnumuTe 06/1aCTh IPUMEHEHHs TOTUTUBHBIX 37IeMEHTOB.

KOMIIBIOTEPHOE TECTUPOBAHUME

Bbibepume 00uH npasuibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»

YTo TaKoe ynpas/iseMblil TepMOsiAePHbIH CHHTe3?

+cuHTe3 Oosiee TSDKETBIX aTOMHBIX sifiep U3 0osee JIETKWX C LIe/IbI0 TOTyYeHHs SHePTHUH, KOTOPBIA HOCUT
yIIpaB/isieMblii XapaKTep

HarpaBJieHe SHepreTHKH, OCHOBAaHHOE Ha TPOW3BO/ICTBE JIEKTPUYECKOW IHEPrHM 3a CUéT ISHepruw,
coziep>Katieiicsi B Hejpax 3eMJ/Id, Ha reoTepMasIbHBIX CTaHLIMSIX

Cr1ocob MomyueHust SHePrUU Iy TéM TIOMMKH U ITepeHaripaB/ieHrsl SHePruy MOJIHUM B 3/IEKTPOCETh

HOBasi TeHZeHLIMS B SHepreTHKe, CBsi3aHHAasi C TPOU3BO/[CTBOM TeTJIOBOW U 3/IeKTPUUeCKOi SHeprur
OTpac/ib SHEPreTWKH, OCHOBAaHHAasg Ha WCIOJb30BaHUM BOJOPOZa B KauecTBe CpeJCTBa  AJIst
aKKyMYJ/IMUPOBaHMsl, TPAaHCIIOPTUPOBKH U TIOTPeO/IeH s SHePTUH JIFO[bMU

Kakasa cxemMa COrjIacOBaHUsi BO300HOB/ISIEMOr0 HWCTOYHHKA JHEPrHU C TMOTPeOUTeIAMHU
npe/craB/ieHa Ha pucyHke (1 — BUJ; 2 — npeo6pa3oBarens 3Heprum; 3 - norpedurens; 4 — copoc

B OKPY)KaHWILyHo cpeay)?

1 — 2 (—» 3

l

4

+cucTema co c6pocom 3Hepruu

CUCTeMa C HaKOTUTe/leM SHepruu

CUCTeMa C peryJupyeMou Harpy3kou

Kakasi cxemMa corjiacoBaHMsi BO300HOB/IIeMOr0 MCTOYHHKA 3HEPIHH C MNOTPeOUTEeIAMHU
npejacraB/ieHa Ha pucyHke (1 — BMJ; 2 — npeo6pa3oBaresib JYHepruu; 3 - moTpedUTe/b; 5 —
HaKOMUTe/Ib)?

n

cucremMa co cOpOCOM SHepruu

+cucTeMa C HaKOImUTe/IeM SHepruuv

CUCTeMa C peryJupyeMou Harpy3Kou

Kakas cxema corjiacoBaHusi BO300HOB/ISIEMOr0 HCTOYHHUKA HEPTUH C MOTPeOUTe/ISIMH
npejcTaB/ieHa Ha pucyHke (1 — BUJ; 2 — npeo6pa3oBare/ib 3Hepruu; 3 - morpeduresib; 6 —
perynarop)?

1 >

l

6

cucTeMa co cCOpOCOM HEPrur
cHCTeMa C HaKOIWUTe/lleM SHepruu
+cucTema C peryivpyeMou Harpy3kou



YKaxure CXeMy COr/jiaCoBaHud B0300HOB/IIEMOI'0 MCTOUYHHKA SHEPrum C HOTpEGI/ITEJIHMI/I co

copocom 3Hepruu (1 — BUI; 2 — npeodpa3oBaTe/ib JHepruu; 3 - moTpeduTesb; 4 — cOpoc B
OKPYIKAIOLIYI0 CPeay; 5 — HaKOMHUTe/Ib; 6 — pery/ATop):
1 s 2 y 3

T

th

1 > 2 —b%—t 3

6

Ykaxure cxeMy COr/IacOBaHHs BO300HOB/ISeMOro HCTOYHHUKA SHEPTrHH C MOTPeOUTe/IAMHU C
HakonutesneM 3Heprun (1 — BU3J; 2 — npeodpa3oBarenb Hepruu; 3 - moTpedurenn; 4 — copoc B
OKPY>KaIoIlyI0 CpeAy; 5 — HaKonuTe/b; 6 — peryasarop):

1 —» 2 o 3
Y
4
1 » 2 3
5
+
1 > 2 3

6

YKaxuTe CxeMy COI/IaCOBaHHs BO300HOB/IAEMOr0 HCTOYHHKA IHEPTHH C IIOTPeOHTEeISAIMH C
perympyeMoii Harpy3koi (1 — BUJ; 2 — npeoOpa3oBaresb 3Hepruu; 3 - morpeduTesib; 4 — copoc
B OKPY)KaIOIIYI0 CPe/ly; 5 — HAKOIUTE/Ib; 6 — peryasarop):

1 +— 2 —» 3

n

10



6

+
Kakas cxema corjiacoBaHusi BO300HOB/ISIEMOr0 HCTOYHHUKA HEPTUH C MOTPeOUTe/ISIMH
npejcTaB/eHa Ha pucyHkKe (1 — Bo300HOB/IAeMbIi HCTOYHUK Heprum; 3 — npeodpa3soBaTeb
3Heprum; 4 — moTpeduresib; 5 — cOpoc B okpyxarwmyio cpeay; I',/] u E — conporuB/ienne noToky
JHeprum)?

_@31_,[_ . I,l. [ ;
(opsamgs
i)
+cxeMa C MUHUMa/IbHBIM corpoTus/ieHrdeM I, /1 v E OTOKy 3Hepruu
cxXeMma yIpaB/ieHusl C OTpHULiaTe/lbHON 00paTHOM CBS3bIO
CXeMa MCI0/Ib30BaHusl HaKONUTe el SHepTriH C pa3Bsi3KOM BO BpeMeHH IIPOM3BO/CTBA SHEPTHHU U ee
notpebsieHus
CxXema C pa3Bsi3KOM MCTOYHHMKA YHEPTUU U TTOTPeOUTesIst C KPYITHON SHeProCuCTeMOn
cxeMa yrnpaBJ/ieHHsl C IPSIMOM CBSI3bIO C HArPY3KOU SHEproyCTaHOBKU
Kakas cxema corjiacoBaHusi BO300HOB/ISIEMOr0 HCTOYHHKA HEPTUH C MOTPeOUTe/ISIMH
npejcTaB/ieHa Ha pucyHkKe (1 — Bo300HOB/IseMbIi HCTOYHUK Heprum; 3 — npeodpasoBaTeb
HEepPruu; 4 — NoTpeduTe/b; 5 — COPOC B OKPYKaIOIIyIo cpeay)?
(e

o ——— — — -

1 i Obperiad ca9% \

Copoc aHepnm

cxeMa ¢ MUHUMa/bHbIM conipoTuBieHueM I, [1 u E moToky sHepruu

+CxeMa yTpaB/ieHus C OTpUIaTe/TbHONH 00paTHOH CBSI3bI0

CXeMa MCI0J/Ib30BaHusl HAaKOMUTe el SHepruu C pa3Bsi3Koi BO BDeMeHH NTPOM3BO/CTBA SHEPTUU U ee
notpebieHust

cxeMa C pa3Bsi3KOi UCTOYHHMKA SHEPTUU U MOTpebuTesist C KpYIMHON SHeprocucTeMoi

Cxema yIipaBJ/ieHusl C TIPSIMOM CBSI3bI0 C Harpy3KOM SHEproyCTaHOBKHU

Kakas cxema corsiacoBaHus1 B0O300HOB/ISeMOr0 HCTOUHHKA SHEPruM C MoTpeduTe/ IsIMI
npejcTaB/ieHa Ha pucyHKe (1 — B0300HOB/IsIeMbI HCTOUHHMK 3Hepruu; 3 — nmpeodpa3oBaTe/ib

3Hepruu; 4 — l'[OTpeﬁPITeJIb; 5-— CﬁpOC B OKPY)XaKILYyI0 cpeay; 6 — HakonuTe/Ib BHEPFHH)?
Yipesaan:

_Egé

cxeMa ¢ MMHUMa/bHbIM conipotuBieHueM I, 1 u E moToky sHepruu

CXeMa yrpaBJieHUsI C OTpHUIaTe/TbHON 00paTHOM CBSI3bI0

+CxeMa MCI0/1Ib30BaHUS HAaKOIUTe/Iel SHEPIUH C Pa3BsA3KOM BO BpEMEHU MMPOU3BO/ICTBA SHEPTUU U ee
notpebieHust

cxeMa C pPa3Bsi3KOi UCTOYHHMKA SHEPTUU U MOTpebuTesist C KpYImHON SHepProcucTeMoi

Cxema yripaBJ/ieHusI C TIPSIMOM CBSI3bI0 C Harpy3KOM SHEproyCTaHOBKU

Kakas cxema corsiacoBaHusi B0O300HOB/IS1eMOr0 HCTOUHHKA SHEPruM C MoTpeduTe/ IsIMI
npe/cTaB/ieHa Ha pucyHKe (1 — B0300HOB/IsIeMbI HCTOYHHK YHEPIUHU; 2 — HCTOYHHUK MCTOIAeMOM
JHepruu; 3 — npeoOpa3oBaTesib 3Hepruu; 4 — NOoTpeduTe/Ib; 5 — COPOC B OKPYKAKIILYI0 cpeay; 6 —
HAKOMUTe/Ib JHepruun)?

11
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(fpatss camn ——

cxema C MMHUMaJbHBIM corpotusienueM I', 1 u E oToky sHepruu

cxXema yIpaB/ieHusl C OTpHLiaTe/IbHON 00paTHOM CBS3bIO

CXeMa MCI0/Ib30BaHusl HaKOUTe el SHepIrUHy C pa3Bsi3KOW BO BpeMeHH IIPOM3BO/CTBA SHEPTUHU U ee
notpebsieHus

+Cxema C pa3Bsi3KOM MCTOUHHMKA SHEPTUU U TTOTPeOUTesIst C KPYITHOM SHeprocucTeMon

cxeMa yrnpaBJ/ieHHs] C IPSIMOM CBSI3bIO C HArPY3KOU SHeproyCTaHOBKU

Kakas cxema corjiacoBaHusi BO300HOB/ISIEMOr0 HCTOUYHHKA HEPTUH C MOTPeOUTe/ISIMH
npejcTaB/eHa Ha pucyHke (1 — Bo300HOB/IseMbIi HCTOYHUK Heprum; 3 — npeodpa3soBaTeib
HepPruu; 4 — mMoTpeduTe/Ib; 5 — COPOC B OKPYKAIOIILYI Cpeay)?

-

L 4
cxema C MMHUMaJbHBIM corpotusienueM I', 1 u E oToky sHepruu

cxXeMma yIpaB/ieHusl C OTpHULjaTe/bHOM 00paTHOM CBS3bIO

CXeMa MCI0/Ib30BaHusl HaKOUTe el SHepIriHy C pa3Bsi3KOW BO BpDeMeHH IIPOM3BO/CTBA SHEPTHHU U ee
notpebsieHus

CxXema C pa3Bsi3KOM MCTOUHHMKA YHEPTHU U TTOTPeOUTesIs C KPYITHON SHeprocuCcTeMOn

+CxeMa yrnpaB/ieHHUsl C IPSIMOY CBSI3bIO C HArPY3KOU SHEproyCTaHOBKU

Kakas cxema coriacoBaHusi BeTPOYCTAaHOBKH C MOTpPeOHUTe/sSIMH Mpe/CTaB/IeHa Ha pucyHke (1 —
HeCcTa0M/IM3UpOBaHHOe HamnpshDKeHWe WM 4YacToTa; 2 — HarpeBaTe/lbHbIH 3/IeMeHT; 3 —
aKKyMYyJ/IAITOPHasA OaTtapesi; 4 — mpeoOpa3oBare/ib MOCTOSHHOI0 HanpsDKeHHs B IepeMeHHoe; 5 —
CcTabuIM3UpOBaHHOE HANPsDKeHHe U YacToTa)?

{}E c—— 7]

—— F---t-{3 ]

e ]

+cxema ¢ rpeobpa3oBaHreM MOCTOSIHHOTO HAMPSDKeHMS B TIepeMeHHOe 1 HaKOTIJIeHHeM SHeprud B
aKKyMYJISITOPHBIX OaTapesix

CXema C MeXaHMUeCKUM YIIpaBIeHHeM JIOTTaCTSIMU BeTPOKOJIeca C IieJIbI0 COXpaHeHHs! YT/IOBOU

CKOPOCTH ero BpalljeHUs

3/IeKTPHUECKOe yTIpaB/ieHre, TPY KOTOPOM TIOCTOSTHCTBO YaCTOThI BPAIleHHsT BeTPOKOJIeca v TeHepaTopa
To/Iflep>KUBaeTCsl M3MeHeHHeM 3J1IeKTPUUeCcKoi Harpy3Ku Ha BbIXOJle TeHepaTopa

Kakas cxema coriacoBaHusi BeTPOYCTAaHOBKH C IOTpPeOHUTe/IsSIMH Mpe/CTaB/IeHa Ha PUcyHKe (6 —
peryjsTop; 7 — crabu/IM3upoBaHHbIN MOCTOSTHHBIN TOK; 8 — oOpaTHas CBA3b)?

o G
T

- 8 F.ﬁ

-

cxeMma c rpeobpa3oBaHKeM MTOCTOSIHHOTO HaMpsDKeHUs! B TlepeMeHHOe 1 HaKOTJIeHHeM SHepruu B
aKKyMYJIITOPHBIX OaTapesix

12



+CcxeMa C MeXaHUYeCKUM yTIpaB/IeHUEM JIONACTsAMU BeTPOKOJ/ieca C Lje/Ibl0 COXpPaHEeHUS yT]'IOBOﬁ

CKOPOCTH ero BpalljeHUs
3/IeKTpUYeCKoe yIipaB/ieHue, IPU KOTOPOM TMOCTOSTHCTBO YaCTOTHI BpallleHHUs1 BETPOKOJsIeca U reHepaTopa

MOAiep>KUBAeTCs U3MEHEeHHWEM 3/IeKTPUUYECKOM Harpy3Ku Ha BbIXOZe reHepaTopa
Kakasi cxemMa cOr/jiacoBaHUsi BeTPOYCTAaHOBKH C MOTPeOUTe/sAMHU TNpe/JcTaB/ieHa Ha pucyHke (6 —

perynaTop; 9 — npuopuTeTHass HarpysKa)?

g 5]
| I_‘r'r‘-'_--‘-_::-"'-\‘\‘ —
| L e "'*—:—
= b
.j'\_:_

cxXeMa C Hp806pa30BaHI/IeM MOCTOAHHOI'O HallPps>KeHUA B IIepeMEeHHO€E 1M HAKOITJIEHHWEM SHEPI'vHr B

aKKyMYJIITOPHBIX OaTapesix
cxema C MeXxaHM4eCKUM yIIpaB/ieHreM JIONAcTsIMU BeTPOKOJIeca C 1je/Ibl0 COXpPaHeHUs YT/I0BOU

CKOPOCTH €ro Bpall[eHHs
+371eKTprUYeCcKoe yrnpas/ieHue, MpyU KOTOPOM TTOCTOSTHCTBO YaCTOTHI BpallleHHsI BeTPOKoJieca U
reHepaTropa No/ep>K1UBaeTcsl U3MeHeHUeM 3/1eKTPUUeCKOU Harpy3KH Ha BbIXO/le reHepaTopa

Ykaxure cxeMy C npeo0pa3oBaHHeM MOCTOSIHHOT'0 HANIPSDKEHUsA B MepeMeHHOe H HaKOIJIeHHeM
JHEPrUH B aKKYMY/IAITOPHBIX 0aTapesx (1 — HecmabuauzupoeaHHoe HanpsceHue uau yacmomas 2
— Hazpeegame bHblll 31emMeHmM; 3 — AKKymy/1amopHas 6amapesi; 4 — npeobpazoeamesib NOCMOSAHHO20
HanpsixceHusl 8 nepeMeHHoOe; 5 — cmabu/IU3UpoeaHHOe HanpsdiceHue u yacmomas; 6 — pezynsmop; 7 —
Ccmabéuu3upoeaHHblli NOCMOSIHHBILL MOK; 8 — 06pamHasn ces3b; 9 — npuopumemHasi Hazpy3ka):

4 —
YKaKuTe CXxeMy C MeXaHHUeCKHM yIpaBJ/ieHHeM JIONACTSAMH BeTPOKO0JIeca C Ie/IbI0 COXPaHeHHUs:
YIJIOBOH CKOPOCTH ero BpaieHus (1 — Hecmabu/1u3upoeaHHoe HANpsAXYCeHUe Uau yacmoma; 2 —
HazpesamesibHblll 31eMeHM; 3 — AKKymy/1simopHas 6amapesi; 4 — npeobpazoeame/ib NOCMOSIHHOZ0
HanpsiceHusl 8 nepeMeHHOe; 5 — cmabu/U3uUpoeaHHOe HanpsdceHue U yacmomas; 6 — pezyasamop; 7 —
CcmMaduu3upoe8aHHbIli NOCMOSIHHBIL MOK; 8 — 00pamuasn ceésa3b; 9 — npuopumemHasi Hazpy3Ka):

%{3 ——{ 7]

L I
+ {5 ]
r [
T
" ¥
+ -~ 8 .
Py Y :.'Il
[ 9 == "F.
| L6 | A —
jk—l:l—
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YKaxuTe CxemMy C JIeKTPHUYECKHM YIIPaB/IeHHeM, IIPH KOTOPOM MOCTOSIHCTBO YaCTOThI BpAIlieHHsI
BeTPOKOJIeca U reHepaTopa Mo//[eP)XHBAeTCA H3MeHeHHeM 3/IEKTPHYeCKO Harpy3KHu Ha BbIX0/e
reneparopa (1 — HecmabuiuzupogaHHoe HaNpsXceHue uiu yacmoma; 2 — Hazpeeame ibHbIl
J/s1eMeHm; 3 — akKymy/1simopHas 6amapesi; 4 — npeodpazoeameib NOCMOSIHHOZ0 HANPAXCEHUS 8
nepemeHHoe; 5 — cmaduAU3UPOBAHHOe HANpsIdiceHUe U yacmoma; 6 — pe2yasamop; 7 —
CcmMaduu3upoe8aHHbIll NOCMOSIHHBIL MOK; 8 — 00pamuasn ceésa3b; 9 — npuopumemHasi Hazpy3Ka):

«g-m —=—{ 7]

L I
T =]

YKaxxuTe cxeMy C MMHMMa/IbHbIM conipoTruB/ienneM I', /I u E noroky 3nepruu (1 —
60300H08/151eMblIll UCMOYHUK SHepauu; 2 — UCMOYHUK ucmoujaemoli 3Hep2uu; 3 — npeobpazosameb
3Hepzuu; 4 — nompe6umeb; 5 — cOpoc 8 okpyxcaowjyio cpedy; 6 — Hakonumesib 3Hepauu):

1
—Cﬁi)—»r— 1 pb— 4 :
+ e

el

—{ Il s <G>

Y

| t&— Tyt ramian |.,._4.
- e - il

e -

L=4]
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Ykaxurte cxemMy ymnpaBJ/ieHHsl C OTPHI|aTe/IbHOM 00paTHO# cBs3bI0 (1 — 80300HO8/1s1eMblll
UCMOYHUK 3Hepauu; 2 — UCMOYHUK ucmoujaemoli 3Hepauu; 3 — npeo6Gpazoeamesb 3Hepauu; 4 —
nompebumenb; 5 — cOpoc & okpyxcaroujyto cpedy; 6 — Hakonumesb 3Hepauu):

— T

ER

g
1

—{ Il s <G>

Y

, e _ Dpmescn ———

bl ——

Y
Ykaxure cxemMy HCI0/1b30BaHUs HAKONNUTeE/IeU SHEPTHHU C Pa3BA3KO0M BO BpeMeHH MPOU3BO/ACTBA
HepPruu U ee morped ienusn (1 — 60300HO8/15eMblll UCMOYHUK 3Hepauu; 2 — UCMOYHUK Uucmoujaemoti
JHepeuu; 3 — npeobpazoeamesib IHepeuu; 4 — nompedumesb; 5 — cOpoc & oKpyx caroujyio cpedy; 6 —
Hakonumesb 3HepauuU):

— T

e
et

!
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Y
YkakuTte cxeMy € pa3Bsi3K0i MCTOUHMKA YHEPrUH H NMOTPeduTesIsi ¢ KPyNMHOU YHeprocucremon (1
— 80300H086/151eMblll UCMOYHUK 3Hep2uu; 2 — UCMOYHUK ucmowjaemoti sHepauu; 3 —
npeo6Gpasoeamesnb 3Hepzuu; 4 — nompedumesn; 5 — cOpoc 8 okpyxcaroujyio cpedy; 6 — HaKonumesb
3Hepauu):

#Lg;pd@

ER
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YKaxuTe CxeMy yIpaB/ieHUs C NPSAMO# CBA3BIO C HArpy3Koi 3HeproycranoBku (1 —
60300H06/151eMblll UCMOYHUK 3Hepauu; 2 — UCMOYHUK ucmoujaemoti 3Hep2uu; 3 — npeodpazoeameib
IHepeuu; 4 — nompebumeb; 5 — cOpoc & oKpyicaiougyio cpedy; 6 — HaKonume,/ib IHep2UU):

1
—Cﬁ:)—pr— 1 —DL— 4 E
Onpyeanzr
e

et

e

%
é

Y

| t& Fpymedaa A man I.)_( b
- . __ Al

+ ¥

Tabymia 4 — Kpurepuu oneHkH copMHPOBAHHOCTH KOMIIeTeHI{HI

Kog v HaMeHOBaHUe Kputepuu orieHrBaHus chOPMUPOBAHHOCTY KOMIIETEHLIMN
WH/IMKaTOpa AOCTHKEHUs (4acTy KOMITETEeHLIMM)
KOMIIeTeHL|U! COOTBETCTBYeT OLIeHKe «3auTeHO»
(4acT KOMOEeTeHIMH) 50-100% oT MakcHMaIbHOTO Oasiia

CTyieHT NpaBUILHO OTBeYaeT Ha MOCTaB/IeHHbIe BOTIPOCHI, 3HAET
OCHOBBI TEOPUU HCIT0/Ib30BaHUSI BO30OHOB/IIEMBIX NCTOUYHUKOB
9HEpryu, OPUeHTUPYEeTCs B 3aKOHAX, XapaKTePU3YIOL[UX OCHOBbI

N [-6rkoc-1 Opranusyer
paboTy 10 MOBBIIIEHUIO

3¢ deKTUBHOCTH
TEOPHH HCIIOMb30BaHNsl BO30OHOB/ISIEMBIX NCTOUHHUKOB YHEPTHM;
SHepPreTUUecKoro u
JIOTUYeCKH MBIC/IUT; criocobeH opraHu3oBath paboTy 1o
3/IeKTPOTEXHUUECKOT 0
TOBBIIIEHUIO 3P PEKTUBHOCTH SHEPreTUUeCKOro 1
obopy/10BaHus

3JIEKTPOTEXHHUUECKOI'0O O60py,ZLOBaHI/I${
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TEMA 3
COJIHEYHOE U3/IYYEHUE

INTPAKTUYECKOE 3AHATHUE Nel
PACUYET I'EJINO3HEPTETUYECKOM YCTAHOBKHU

Bonipocsl 1s1 cobecejoBaHUs:

Knaccuduikarys comHeyHbIX 3HepreTUHuecKrx yCTaHOBOK.

Wcrnonb3oBaHue COMHeYHOM SHepruu B PO.

[TepcriekTBBI KCTIOB30BaHKs 3Hepruu CosHLa.

TWIIBI KOJJIEKTOPOB.

[TpyHLMIIBI AEUCTBUS KO/UIEKTOPOB ¥ METO/Ibl PACUETOB.

ConHeyHoe M3/1yYeHue U ero XapakTepUCTUKHU.

OO6/1acTH COTHEYHOTO CITEKTpA.

[psiMble Tyuu U paccestHHOe H3nyueHre. ObmydeHHOCTD. [1prbOpHI A1 M3MepeHust TyUHCThIX
TIOTOKOB.

9. IlepcniekTHBBI UCIIOb30BaHKs SHepruu ComHLa, JOCTOUHCTBA U HeZOCTaTKHU.
10. HarpeBaHue BO/IbI CO/THEUHBIM U3/1y4eHHeM. TUIBI CO/THEUHBIX HarpeBaTeslen.
11. OtkpsIThle HarpeBatenu. YepHsble pe3epByapsl. [I[poTOUHbIe HarpeBaTenu.

12. CenexkTyBHbIe TOBEPXHOCTH.

13. BakyymypoBaHHbIe IPUEMHHUKH.

14. TTogorpeBarenu Bo3yxa, UCIIO/Ib3YIOL[Me COJTHEYHYIO SHEPTHUIO.

15. Cylun/ibHbIe KaMephl.

16. CosHeuHble TIpyAbl.

17. OnipecHeHue BOJBI.

18. CosiHeuHble OTONMUTEIbHbIE CUCTEMBI (TACCUBHBIE U aKTHBHBIE).

PN AW

KOMIIBIOTEPHOE TECTUPOBAHUE

Bbibepume oO0uH npasuibHblIll BapuaHm omeema u Hadcmume KHONKYy «/lanee»

CosiHeuHasi TeKTPOCTAHLMSA, COCTOAINAA W3 TMOBTOPAIOIUXCS KOHCTPYKTHBHBIX 3/IeMEHTOB-
MOAYJ/Ied, co/epXKaliiuX OAHOTHIIHbIe KOHIIEHTPAaTOpbl W NPHEMHHUKH 3HEPrud COJTHEUHOIO
U3/TyYeHHS:

+Mo/y/TbHast COJTHeUHas! 3/IeKTPOCTaHLHs

TepMOZVHaMUUecKasi COJIHeUHasi 3/IeKTPOCTaHI[Us

doTo3/1eKTprYecKast COJTHeuHasi 371eKTPOCTaHLIUS

OarrieHHasi CO/THEYHAsT 3/IEKTPOCTAHIIUS

JBYXKOHTYDHas CO/THeYHas 3/IeKTPOCTaHLIUS

IIpreMHHMK CO/THEYHOTO U3/TyYeHHsl B OAlIeHHOHW COJTHEYHOH 3/IeKTPOCTaHIUH:

+1]eHTpa/IbHbINA TIPUEeMHUK

BaKyyMUPOBaHHbBIN MPUEMHUK

TI0JIOCTHOW TIPUEeMHUK COJIHEUHOTO M3/TyUeHUst

COJTHEYHBIU MaporeHeparop

COJTHEYHBIM 5KOHOMai3ep

I[IpueMHHMK CO/IHEYHOT'0 H3/IyYeHHUs], Tel/IOBOCIPUHHUMAIOIIAs NMOBEPXHOCTb KOTOPOro HMeeT
(¢opmy nosiocTH pa3nTuUHON KOHpUrypanuu:

+T10JIOCTHOM TIPUEMHHUK COJTHEUHOT'O U3/TyUYeHHst

BaKyyMHDPOBaHHbIN MIPUEMHUK

L[@eHTPa/IbHBINA TPUEMHUK

COJTHEeYHbIH MaporeHepaTop

COJIHEUHBIN 5KOHOMai3ep

YKakuTe npaBU/IbHOe Ompe/e/ieHHe TepMiuHa «(oTOBO/IbTauKa»:

+T10/TyueHre 3/1eKTPO3HEPTUH C TTOMOILIBI0 (HOTO3/IEMEHTOB
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HarpeBaHve II0BEPXHOCTH, TIOT/IOLIAlOIIeld COJHEeUHble /y4Yd, M TMOoC/Iefylollee pacripejiesieHie |
VICII0/Ib30BaHue Teria

TeryioBasi MallliHa, B KOTOPOW J>XUJKOe WM ra3oo0pa3Hoe pabouyee Tesi0 JIBWKETCS B 3aMKHYTOM
00béMe, pa3HOBUHOCTD /IBUTATE/IS] BHEIITHETO CTOPaHMUS

ycTpoiicTBo s cbopa TerioBoi sHeprun CosiHIla (reiM0yCTaHOBKaA), TTepeHOCUMOMN BUJUMBIM CBETOM
¥ OMDKHUAM MHPPaKPAaCHBIM U3TyYeHHeM

Pa3sHOBU/IHOCTh COJIHEYHOTO KOJIJIEKTOpa, MpeJHa3HaueH /i MPOM3BOJACTBA ToOpsiueld BOJbI MyTEM
TIOTJIOIIIEHUST COJTHEUHOTO W3/yueHHs, MpeoOpa30oBaHUsl ero B TeIUIo, aKKyMyJISLUM W Tepefiaud
MOTpeOUTeTIo

YKaxuTe npaBU/IbHOE OIIpe/ie/ieHle TePMUHA «re/IH0TepMa/ibHasi JHepreTuKa»:

+HarpeBaHve TIOBEPXHOCTH, TMOIJIOLAIOLEN COMHeYHble JIy4d, W TOC/efylollee pacrpefeieHue U
VICII0/Ib30BaHue Teria

T0JlyYeHre 3JIeKTPOSHEPrHH € OMOIIBI0 (POTO3/IEMEHTOB

TelyioBasi MallliHa, B KOTOPOM JKHJKOe WM Ta3oo0pa3Hoe pabouee Teno /[BWKETCS B 3aMKHYTOM
00bEMe, pa3HOBU/THOCTh /IBUTATeJIsi BHEIITHEr0 CropaHust

yCTPOHCTBO 151 cbopa TeruioBoi 3Heprur CosHIla (TeTMOyCTaHOBKA), TIEPEHOCUMOMN BUIUMBIM CBETOM
1 O/MKHUM MH(GPaKpaCHBIM U3/TyueHHueM

PasHOBU/IHOCTb COJIHEYHOI'O KOJUIEKTOpa, NpeJHasHaueH /I NPOM3BOACTBA TOpsiYeld BOABI IyTEM
TIOTJ/IOIIEHUST COJTHEYHOTO H3/TyueHUs], TpeoOpa3oBaHUs ero B TeIIo, aKKyMY/SIUM U Tepejauyu
ToTpeduTesTo

YKaxuTe NpaBU/IbHOE OIpe/e/ieHHe [ByXKOHTYPHO! CO/THEUHOH 3/IEKTPOCTaHLIMHU:
+TepMOZMHAMHUUeCKass COJIHeYHas 3/eKTPOCTaHLMsS, B KOTOPOM SHEPrusl COJIHEYHOI'O M3/IyUYeHMs,
TIOTJIOIeHHasl TeTJIOHOCHTe/IeM B TIepBOM KOHTYDe, TiepeZiaeTcsi uepe3 Teryio0OMeHHUK TerJIOHOCHUTEITO
BTOPOr'0 KOHTYpa

COJTHEYHasl 37IeKTPOCTAHLIMS, B KOTOPOM SHEPrusi COJIHEYHOrO W3/1y4YeHHUsl UCI0J/Ib3YeTCsl KaK UCTOUHUK
Teryia B TEPMOJMHAMHUECKOM LIMK/Ie TIpeoOpa30BaHMs TEIJIOBOW SHEPTUH B MeXaHWYeCKylo, a 3aTeM B
3/IeKTPUYECKYIO

CO/THeYHasi 37IeKTPOCTaHIMsl, B KOTOPOW HCIIO/Ib3yeTcsi Criocod TpsMoro mpeoOpa3oBaHUs SHEPTyUu
COJTHEUHOT'O U3/TYyUEHUSI B 3/IEKTPUUECKYIO SHEPTHIO

COJIHEYHasl 3JIeKTPOCTaHLMS, B KOTOPOU M3/IyuyeHHe OT ONTUYeCKOM KOHLeHTPUPYIOLIeH CHUCTeMBI,
o0Opa3oBaHHOM I10JIeM T'e/IM0CTaTOB, HAIPAB/SIeTCs Ha YCTAHOBJEHHBIM Ha OalllHe NPHeMHUK SHepruv
COJTHEYHOT' O U3/TyYeHUs]

COJTHEYHasl 3/IeKTPOCTaHLMs, COCTOSIIasi U3 TOBTOPSIIOLIUXCS KOHCTPYKTUBHBIX 371eMEHTOB-MOJYJIeH,
COJieprKalliX OJHOTUITHbIE KOHLIEHTPATOPbl M IPUEeMHUKH SHEPIMU COTHEYHOT'O U3/Ty4YeHHUs

YTo Takoe Co/IHeUHbIH 3KOHOMaM3ep?

+371eMeHT  TepMOJWHAMHYeCKMX  COJIHEYHBIX  3JIEKTPOCTAHLIMKA, B KOTOPOM  IIPOMCXOJUT
Tripe/iBapuTe/IbHbIN HarpeB TeMJIOHOCUTEJIS Tiepe] ero MOoCTYIJIEHMEeM B COTHEUHbIM NaporeHepaTop
NIPUEMHUK COJTHEYHOTO M3J/IyuyeHus, MOIVIOIIAKlas IOBEePXHOCTb KOTOPOrO HaxOJMUTCA B
BaKyyMHDPOBaHHOM MPOCTPAHCTBE, OTPAaHUYEHHOM I1PO3pauHOi 060/10UKOi

TIPHEMHYK COJTHEUHOTO M3/TyueHHs B OallleHHOW COTHEUHOM 3/1eKTPOCTAHLN

MPUEMHUK COJIHEYHOTO HW3J/lyYeHHs, TeIJIOBOCIPUHMMAIOL[asi MOBEPXHOCTb KOTOPOro HMMeeT (opMy
TI0JIOCTH pa3/IMyHON KOH(UTypaLiu

3/IeMeHT TepMO/IMHaMHUYeCKUX COJTHEYHBIX 3/IeEKTPOCTaHLMM, B KOTOPOM MPOUCXOWUT TeHepaLius rnapa
HanpasieHue ajibTepHaTUBHOM YHePreTUKH, OCHOBAaHHOE HAa HeoCpe/CTBeHHOM HCII0/Ib30BaHUH
COJIHEYHOT0 U3/TyYeHHUs i/IA MO/IyYeHUs JHePruU B KAaKOM-/IN00 BU/je:

+CO/THeYHas SHepreTyukKa

O6UOTOTIBO

BeTpPO3HepreTuKa

aZibTepHaTUBHAs SHepPreTyKa

TU/IPO3HEepreTHKa

HarpeBaHue NoBepXHOCTH, IOIJIOIAIOLIEN COTHEUHbIe JIy4H, U Moc/Ie/yloliee pacnpejeieHue U
HCII0/Ib30BaHMe Tervia:
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+TenroTepMasibHasi SHepreTuka

dboToBObTANKA

nBuraresib CTUPIMHTA

COJTHEYHBIN KOJIJIEKTOP

COJTHeUHbIH BOZIOHarpeBaTesb

TensioBass MallIMHA, B KOTOPO# JKUJKOe H/IM ra3000pa3Hoe padouee Te10 ABIKETCS B 3aMKHYTOM
00béMe, pa3HOBH/IHOCTH /IBUraTe/Is BHEIIHEro CropaHus:

+nBuratess CTUPIUHTA

(doToBO/IbTAMKa

re/MoTepMasibHasi SHepreTrkKa

COJTHEYHBIH KOJIIEKTOP

COJIHEYHBIN BOJOHarpeBarTesib

YcrpoiicTBo pisi coopa TermioBoi dHepruu CosiHIA (re/IM0yCTaHOBKA), MePeHOCHUMOM BUANMBIM
CBEeTOM M O/THKHUM WH(PAKPACHBIM H3/TyYeHUEM:

+COTHEeYHbIN KOJITIEKTOD

dboToBO/IbTANKA

reJMoTepMasibHasi SHepreTuka

nBurartesib CTUP/IMHTA

COJTHeUHbIH BOZIOHarpeBaTesb

Pa3HOBHU/JHOCTH COJIHEYHOT0 KOJUIEKTOPA, MpeJHa3HAYeHHOro J/is MPOU3BO/CTBA ropsiueid BOJABI
NMyTéM MOIJIOMIEHUsI COIHEYHOr0 H3J/IyueHHUsi, MpeoOpa3oBaHUsA e€ro B TeIUI0, aKKyMY/ISIMU U
nepejayy MOTPeOUTe/TI0, HA3bIBACTCSH:

+CONMHeYHbIN BoJOHArpeBaTesib

dboToBOMbTANKA

reJMoTepMabHasi SHepreTuka

nBurartesib CTUP/IMHTA

COJTHEYHBIH KOJIIEKTOP

J/ieKTpocTaHMA, TpPeAHAa3HAYeHHas /i MPeo0pa30oBaHUsl HEPruv COTHEUHOT0 W3/TyUYeHHs B
1eKTPUYECKYH YHEPrUI0, Ha3bIBAeTCH:

+COoTHeuHas 3/IeEKTPOCTaHIUA

COJTHEYHO-TOTUIMBHAS 3JIEKTPOCTAHLIHS

COJTHEUHOe TerIoCHabkeHue

COJTHeYHOe ropsiyee Bo/JOCHaOkeHHe

COJTHEUHOE OXJIaK/IeHHe

JekTpocTaHMsA, NMpeodpa3ymriias Mo eJUHONW TEeXHO/JIOTHYeCKON cxeMe 3HepPrui COTHeYHOro
HU3IydeHHs] M XUMHYECKYH) JHEPrUl) TOI/IMBA B JJIEKTPHUYECKYH) U TEIUIOBYH) JHEPTHIO,
Ha3bIBAeTCsA:

+COJTHEUHO-TOTUTUBHAS 3/IEKTPOCTAHLUS

COJTHeYHast 3/1eKTPOCTaHLIUs

COJTHEUHOe TerIoCcHabKeHue

COJTHeYHOe ropsiyee Bo/JOCHaOkeHHe

COJTHEUHOE OXJIaK/IeHHe

Vcnosib30BaHMe SHEPTrHHM COTHEUHOI'0 W3/IyYeHHs [I/Isi OTOIUIEHHs, ropsAvero BOJOCHAO)KeHUsl U
o0ecrieyeHUsI TEXHOJIOTHUECKHX HYXK/] Pa3/IMUHBIX MOTPe0NTe IeH:

+CconHeyHoe TeryiocHabkeHe

COJTHEYHasi 3/IeKTPOCTaHLIUS

COJTHEYHO-TOTUIMBHAS 3JIEKTPOCTAHLHS

COJTHEUHOe ropsiuee Bo/j0CHabKeHue

COJTHeYHOe OXJIaKJeHue

Hcnosib30BaHNe 3HEPrMH COTHEUHOTO W3/IyYeHHsl [/isi HarpeBa BOABI C He/JbI o0ecreyeHUs:
KOMMYHAa/IbHO-0BITOBBIX H TeXHOJIOTMUECKUX HYXK/| pa3/IMYHbIX MOTPeduTeIei:
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+CcoJ/iIHeUHOe Topsiuee BOJOCHAOKeHHe

COJTHEUHasl 37IeKTPOCTaHLIUS

COJTHEUHO-TOTI/TUBHAS 3/IEKTPOCTAHIIUS

COJIHEUHOE TerJIOCHA0XKeHHe

COJIHEUHOE OX/IaK/eH1e

HNcnonb30BaHUe »JYHEPrUd COIHEYHOr0 W3/IydYeHUs [IIsi TMOJyYeHHs] X0/10jJja C Ie/IbI0
KOH/JUIHOHMPOBAHMS BO3/[yXa, XPaHEHHsI MPOAYKTOB H T.IL.:

+COTHeUHOe OXJIaKIeHHe

COJTHEYHast 37IeKTPOCTAHLIUS

COJTHEUHO-TOT/IUBHAS 3/IEKTPOCTAHLIUS

CO/THEYHOE TeryIoCHa0XKeHue

COJTHEUHOE ropsiuee BO/[OCHAOKeHHe

CoyiHeUHasi TeKTPOCTAHIMS, B KOTOPOW YHEPrusi CO/THEYHOT'0 H3/IyUe€HHs HCIO/Ib3yeTCs KaK
HCTOYHMK TeI/la B TepPMOJUHAMHUYECKOM IMK/Ie Npeo0pa3oBaHHs TeIUIOBOW JHEPrud B
MeXaHHYeCKYI0, a 3aTeM B /IeKTPHUECKYH, Ha3bIBaeTCsl:

+TepMOoZMHaMUUecKasi COJIHeYHasi 3/IeKTPOCTaHIIUs

dhoTo3MeKTprUUeCKasi COTHEUHast 3IeKTPOCTAHIIUS

OarrieHHasi CO/THEYHAsT 3/IEKTPOCTAHIIUS

JIBYXKOHTYPHasl COJTHEUHAsI 37IeKTPOCTaHIIUS

MO/1y/IbHasi COJTHeUHasi 3/IeKTPOCTaHI[Us

CosiHeuHasi /IEKTPOCTAHIUsSI, B KOTOPOM W3/Iy4eHHe OT ONTHUYECKOH KOHIeHTPHUPYIOIeH
CHCTeMBbI, 00Pa30BaHHON I0/IeM re/MOCTaTOB, HANpPaB/SIeTCSl HAa YCTAaHOB/IeHHbIN Ha OalHe
NMPUEMHHUK HePrUM CO/THEYHOT'0 U3/TyYeHHs, Ha3bIBaeTCs:

+0arrieHHast COJTHEUHAst 37IEKTPOCTAHIIUS

TepMOAMHAMUUeCKast COJTHeUHas! 3/IeKTPOCTaHITUS

dhoTo3MeKTprUUecKasi COTHeUHasl 3/1eKTPOCTaHLIYS

JIBYXKOHTYPHasl COJTHEUHAsT 3/IeKTPOCTaHIIUS

MO/1y/IbHasi COJTHeYHasi 3/IeKTPOCTaHI[Us

TepMoarHaMHYeCKasd COTHEUHAsi Y/IEKTPOCTAHIMSA, B KOTOPOH 3HEPrUsA CO/THEYHOT'0 M3/TyUeHHs],
MOIVIOIIEHHAsl TeIIOHOCHTe/IeM B TeEePBOM KOHType, mepejaeTrcsi 4epe3 TeM/JI000MeHHUK
TENnJIOHOCHTE/TI0 BTOPOI0 KOHTYPa, Ha3bIBAeTCA:

+BYXKOHTYypHasi COJTHeUHast 37IeKTPOCTaHLIYS

TepMOAMHAMUUeCKast COJTHeUHasl 3/IeKTPOCTaHITUS

dhoTo3MeKTprUUecKasi COTHeUHasl 3/1eKTPOCTaHLIYS

OallleHHasi CO/THeUHas 3IeKTPOCTAHIIUS

MO/1y/IbHasi COTHeYHasi 3/IeKTPOCTaHI[Us

IIpueMHHMK CO/THEUHOTO0 W3/IyYeHHUsl, TOI/IOIA0IIAsl TOBEPXHOCTh KOTOPOr0 HAXOJUTCA B
BaKyyMHPOBAHHOM NMPOCTPAHCTBE, OTPAHUYEHHOM MPO3PayHoii 000/10YK0¥, Ha3bIBAETCH:
+BaKyyMHPOBaHHbLIN ITPUEMHUK

1[eHTpa/IbHbINA TTPUEMHHK

T0JIOCTHOM TIPUEMHHUK COJTHEUHOT'O H3/TyUeHust

COJIHEYHBIU MaporeHeparop

COJIHEUHBIN 5KOHOMaii3ep

J/IeMeHT TepMO/JUHAMHYECKUX CO/THEYHBIX 3/IEKTPOCTAHIMI, B KOTOPOM MPOUCXOJUT TeHepaLus
napa, Ha3bIBaeTCcs:

+COJIHeYHBIM NIapOoreHepaTop

BaKyyMHPOBaHHbLIN MPUEMHUK

1[eHTpa/IbHbIA TTPUEMHHK

T0JIOCTHOM TIPUEMHHUK COJTHEUHOT'O H3/TyUeHust

COJIHEUHBIN 5KOHOMai3ep
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JJjIeMeHT TepMOAWHAMHUYECKHX CO/JTHEYHbIX 3/1eKTPOCTaHI[Ui, B KOTOPOM MPOMCXOJHUT
Nnpe/jBapuTe/IbHbIH HarpeB TeIVIOHOCUTe/]s TIiepej, ero MNoOoCTyIUIeHHeM B  COJIHeYHbIU
naporeHepaTop, Ha3bIBaeTCA:

+COJIHEeYHBIN S5KOHOMaM3ep

BaKyyMHPOBaHHbII TPUEMHUK

L[@eHTPa/IbHBINA TPUEMHUK

TM0JIOCTHOM NPUEMHUK COJIHEYHOT'O M3/TyUeHust

COJTHEYHBIU [aporeHeparop

YTo Takoe co/IHeYHas YHepreTuka?

+HarpaBs/ieHVe aJbTepPHAaTMBHOM SHEPreTHMKH, OCHOBAaHHOE Ha HeINOCpeACTBEHHOM MWCII0/Ib30BaHUU
COJTHEYHOT'O U3/Ty4eHus [/l TT0JTyueHus SHepPrUun B KaKoM-T1bo BUjie

COBOKYITHOCTb T€PCTIIeKTUBHBIX CIIOCOOOB TMOJTy4YeHus], Tepefayd U MCTI0/Ib30BaHUSl SJHEPIHU, KOTOpbIe
pacrpocTpaHeHbl He TaK IIMPOKO, KaK TpaJWULIMOHHbIe, OJHAKO TMpe/CTaB/IsIOT MWHTepec WU3-3a
BBITOZJHOCTH UX MCIIO/Ib30BaHMs U, KaK NPaBUJI0, HU3KOM PUCKe IIPUUYMHEHHNs BpeZia OKpYsKaroleu cpezie
OTpac/b SHEPreTUKH, CreliMaJu3upyoIascs Ha peodpa3oBaHUM KMHETUUECKOW SHeprUd BO3ZYIIHBIX
Macc B aTMocdepe B 3/1IeKTPUUYECKYIO

TOMJIMBO U3 PAaCTUTENbHOTO WA JXKMBOTHOTO ChIPbSl, U3 MPOAYKTOB >XKU3HEeATeTbHOCTA OPraHU3MOB
W/TM OpPraHWYeCKHX MPOMBIIIEHHBIX OTX0/I0B

00/acTh  XO3SIMICTBEHHO-9KOHOMMUECKOW  /leATeNlbHOCTA  4YesloBeKa, COBOKYITHOCTb  OOJBIIMX
€CTeCTBeHHBIX M HCKYCCTBEHHBIX TOJCHUCTEM, CAyXKallWX [/l TpeoOpa30BaHUs 3HEPrUM BOJHOTO
MOTOKA B 3/IEKTPUUYECKYI0 SHEPTUI0

YKaxuTe npaBU/IbHOE ONIpe/e/ieHne ABurarensa CTUpP/IMHra:

+TeryioBasi MallliHa, B KOTOPOW >KWJKOe WU ra3oobpasHoe pabouyee Teno [BWXKETCS B 3aMKHYTOM
00béMe, pa3HOBUHOCTD /IBUTATE/IS] BHEIIIHETO CTOPaHMUS

T0JlyYyeHre 3/IeKTPOSHEPTHH C IOMOILIBI0 (POTO3/IEMEHTOB

HarpeBaHve I1I0BePXHOCTH, TNOIJIOLJAIOIIeld COJHEeUHble Jy4Yd, M IOCIefyHollee paclpefesieHle |
WCI0/Ib30BaHue Terlia

yCTPOHCTBO 151 cbopa TeruioBoi 3Heprur CosHIja (TeTM0yCTaHOBKA), TIEPEHOCUMON BUTUMBIM CBETOM
Y O/MKHUM MH(GPaKpaCcHBIM U3/TyueHHueM

PasHOBU/IHOCTb COJIHEYHOI'O KOJUIEKTOpa, NpeJHasHaueH /I NPOM3BOACTBA TOpsiueld BOJBI IyTEM
TIOTJ/IOIIEHUST COJTHEYHOTO H3/IyueHUs], TpeoOpa3oBaHUs ero B TeIIo, aKKyMY/SIUM U Tepejauu
TIOTpeduTesTIo

YKaxuTe NpaBU/IbHOE OIpe/e/ieHHe CO/THEYHOr0 Ko//IeKTopa:

+ycTpoiictBo st cObopa TeruioBod 3Heprur CosHija (TeMOYCTaHOBKA), TEPEHOCHMOUW BHIUMBIM
CBETOM U OJIMDKHUM UH(PaKPACHBIM U3TyYeHHeM

T0JTyueHHe 3/1eKTPO3HEePryu C MOMOILbI0 (POTO3/IEMEHTOB

HarpeBaHve II0BEPXHOCTH, TOT/IOLIAlOIIeld COHEeUHble Jy4Yd, M TMOoC/Iefylollee pacripejesieHle |
VICII0/Ib30BaHue Teria

TeryioBasi MallliHa, B KOTOPOW J>XHUJKOe WM Tra3oo0pa3Hoe pabouyee Tesli0 JIBWKETCS B 3aMKHYTOM
00béMe, pa3sHOBUHOCTD /IBUTATE/ISI BHEIIIHETO CTOPaHMUS

Pa3sHOBU/IHOCTb COJIHEYHOTO KOJIJIEKTOpa, MpeJHa3HaueH /i MPOM3BOJACTBA TOpsiuedd BOJbI MyTEM
TIOTJIOIIIEHUST COJTHEUHOTO W3/TyueHHs, MpeoOpa30oBaHUs €ro B TeIUIo, aKKyMyJISLUM W Tepefiaud
MOTpeOUTeTI0

YKaxuTe NpaBU/IbHOE OIIpe/ie/IeHHe CO/THeYHOr0 BOJ0HarpeBare/is:

+pa3sHOBU/IHOCTb COJTHEUHOTO KOJIJIeKTOpa, TMpe/JHa3HaueH /i MPOM3BO/CTBA ropsiuel BOJAbI MyTEM
TIOTJIOIIIEHUST COJTHEUHOTO W3/TyueHHs, NpeoOpa30oBaHUsl €ro B TeIUIo, aKKyMyJISILUM W Tepefiaud
MOTpeOUTeTI0

T0JTyueHHe 3/1eKTPO3HEePryu C MOMOILbI0 (POTO3/1IEMEHTOB

HarpeBaHve II0BEPXHOCTH, TIOT/IOLIAlOIIeld COHEeUHble /y4Yd, M [OoC/Iefylollee pacripejie/leHie |
VICII0/Ib30BaHue Teria
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TeryioBasi MallliHa, B KOTOPOW J>XUJKOe WM ra3oo0pa3Hoe pabouyee Tesi0 JIBWKETCS B 3aMKHYTOM
00béMe, pa3HOBUHOCTD /IBUTATE/ISI BHEIIIHETO CTOPaHMUS

ycTpoicTBo s cbopa TerioBoi sHeprun CosiHIla (re/iM0yCTaHOBKaA), TTepeHOCUMOMN BUJUMbIM CBETOM
¥ OMDKHUAM MHPPaKPAaCHBIM U3TyYeHHeM

YkaxuTe npaBU/IbHOE OMpejie/ieHHe COTHeYHOM 3/IeKTPOCTaHIUHU:

+3/IeKTPOCTAHLUs, TIpeAHa3HaueHHas [Jisi TpeoOpa3oBaHUs HSHEPTUM COMHEYHOTO W3/Iy4YeHUs] B
3/IEKTPUUECKYIO SHEPT U0

3/IEKTPOCTAHLUs, TpeoOpasyromasi 10 eAWHOW TEeXHOJOTUYeCKOM CXeMe JHEPrHI0 COJIHEUYHOTO
W3/TyYeHUsl U XUMUUECKYH0 SHepTU0 TOTJIMBA B 3IEKTPUUECKYIO U TeIJIOBYHO SHEPTHI0

WCIIO0/Ib30BaHNE SHEPIUM COJTHEUYHOTO H3/y4YeHHWs [ OTOIUIeHHs, TOpSUero BOAOCHAOKEHWS U
obecrieueHst TEXHOJIOTUUECKUX HY K/, Pa3/IMYHbIX TIOTpeOuTe e

WCIIO/Ib30BaHME SHEPrUM COJTHeYHOTO W3Jy4YeHUsl /JJisi HarpeBa BOZABI C Lebl0  obecreueHust
KOMMYHaJ/IbHO-OBITOBBIX ¥ TEXHOTIOTUUYECKUX HYXK]| Pa3/TMUHBIX MMOTpebuTeseit

VICTI0/Ib30BaHKe SHEePTUU COJTHEUHOTO M3/TyueHUs JJis TTOJIyUeHUs X0/0/a C Lje/Ibl0 KOHAULMOHUPOBAaHUS
BO3/1yXa, XpaHeHUs MPO/IyKTOB U T.II.

YkaxuTe npaBu/bHOe OMpe/ie/ieHHe COTHeUHO-TOI/IMBHOM 3/IeKTPOCTaHLUHU:

+3/1eKTPOCTaHLMs, Tipeobpa3ymoljasi M0 eAWHOM TeXHOJIOTHUeCKOM CXeMe SHEeprur0 COJHeUHOro
M3/Ty4eHUs] U XUMUUEeCKYI0 SHeprUi0 TOIJIMBA B 3/1IeKTPUUECKYIO U TEIJIOBYHO SHEPTHI0

9/IEKTPOCTAHLUs, TIpefHa3HaueHHasi /[Jisi TipeoOpa30BaHUs JHEPTUM COJHEYHOTO U3My4YeHHs B
3/IEKTPUYECKYIO SHEPIUI0

WCTIONb30BaHHWEe JHEPTrUu COJHEUHOr0 W3J/IyueHWs [Jisi OTOIUIeHWs, Tropsiuero BOAOCHAOXKeHUs U
obecrieueHHsI TEXHOJIOTHUECKUX HY K/ Pa3/IMUHBIX TIOTpebuTenei

WCTIONb30BaHHWEe JHEepPrud COJIHEUHOrO W3/IyuyeHusi /il HarpeBa BOJbI C 1ie/ibl0  obecrieueHust
KOMMYHA/TbHO-ObITOBBIX M TEXHOJIOTUYECKUX HYXK[] pa3/IMUHBIX MTOTpeduTesieit

WCTIO/Tb30BaHKe SHEePrUM COJTHEUHOTO M3/TyueHUs JJisl TIOJIyUeHUsl X0/I0/a C 1ie/Tbl0 KOHJUIIMOHUPOBAHUS
BO3/lyXa, XpaHeHUs MPOJYKTOB U T.II.

YkaxuTe npaBU/IbHOE OMpejie/ieHHe COTHeYHOr0 TeI/IOCHAa0)KeHus:

+HCII0/Tb30BaHNE SHEPTUM COJTHEYHOTO W3/IyueHUsl [l OTOIUIEHWs, TOpsSdYero BOJOCHAOXeHUs U
obecrieueHust TEXHOJIOTMUECKUX HY K/, Pa3/IMYHbIX TIOTpeOuTe e

3/IEKTPOCTAHLUs], TIpeAHAa3HaueHHasi /s MpeoOpa30BaHUSI SHEPIWH COJIHEUHOTO W3/IyueHds B
3/IEKTPUUECKYIO SHEPT U0

3/IEKTPOCTAHLUs, TpeoOpasyromasi 10 eAWHOW TEeXHOJOTWYeCKOM CXeMe JHEPrHI0 COJIHEUYHOTO
W3/Ty4eHUsl U XUMUUeCKYH0 SHEprU0 TOTJIMBA B 3IEKTPUUECKYIO U TeIJIOBYHO SHEPTHI0

WCIIO/Ib30BaHME SHEPrUM COJTHeYHOrO W3JIy4YeHUsl /Jisi HarpeBa BOZABI C Lebl0  obecreueHust
KOMMYHaJ/IbHO-OBITOBBIX ¥ TEXHOJIOTUUECKUX HYXK]| Pa3/IMUHBIX MOTpebuTesieit

VICTI0/Ib30BaHMe SHEePTUU COJTHEUHOTO M3/TyueHUs JJis MTOJIyUeHUs X0/10/a C Lje/Ibl0 KOHAULMOHUPOBAaHUS
BO3/1yXa, XpaHeHUsl MPO/IyKTOB U T.II.

YKakuTe npaBWIbLHOE ONpe/ie/ieHe COJTHEYHOT0 ropsAYero Bo0CHa0)KeHH:

+UCTOMb30BaHNe SHEPrUM COTHEUHOrO W3/y4yeHusi [jisi HarpeBa BOJbI C IieJibl0  obecrieueHust
KOMMYHA/TbHO-ObITOBBIX ¥ TEXHOJIOTUYECKUX HYXK[] pa3/IMUHBIX MTOTpeduTesieit

9/IEKTPOCTAHLUs, TIpefiHa3HaueHHasi /[Jisi TipeoOpa30BaHUs JHEPTUM COJHEYHOTO U3Iy4YeHHs B
3/IEKTPUUECKYIO SHEPIUI0

3/IEKTPOCTAHLUs, TipeoOpasytoljass 10 eJUHON TeXHOJIOTUYeCKOM CXeMe SHeprul0 COJTHEeYHOro
M3/Ty4eHUsl U XUMUUEeCKYI0 SHeprUi0 TOIJIMBA B 3/1IEKTPUUECKYIO U TEIJIOBYHO SHEPTHIO

WCTIONb30BaHHWEe JHEpPrud COJHEUHOr0 W3J/IyueHWs [Jisi OTOIUIeHWs, TrOpsiuero BOAOCHAOXKeHUs U
obecrieueHHsI TEXHOJIOTHUECKUX HY K7 Pa3/IMUHBIX TIOTpebuTenei

WCTIO/Ib30BaHKe SHEePrUM COJTHEUHOTO M3/TyueHUs Jisl TIOJIyUeHUsl X0/I0/a C 1ie/Tbl0 KOHJUIIMOHUPOBAHUS
BO3/lyXa, XpaHeHUs IPOJYKTOB U T.II.

YkaxuTe npaBU/IbHOE OMpe/ie/ieHHe COTHEYHOT'0 OX/IaKAeHUsI:

+UCMOMb30BaHMEe  3HEPrMU  COJMHEUHOr0  W3/yueHWs /A TOAy4YeHUss  Xojoja C  LieJblo
KOH/IML[MOHHUPOBaHUS BO3/IyXa, XpaHeHUs! TIPO/IyKTOB U T.II.
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5/IeKTPOCTAHLMs], TIpefiHa3HaueHHasi /s IpeoOpa3oBaHUSI SHEPrMM COJIHEUHOTO M3/yueHHsl B
3JIEKTPUYECKYIO SHepryio

5/IeKTPOCTaHLMs], IpeoOpasyomjasi MO eAWHOW TeXHOJOTMYeCKOW CxeMe 5HEPrui0 COJIHEUHOI'O
V3J/Iy4eHUs] 1 XMMHAYEeCKYH0 SHEePryi0 TOIUIMBA B JIEKTPUYECKYIO U TeIJIOBYIO SHEPIHI0

UCTI0/Ib30BaHUE SHEPrUM COJIHEYHOrO W3/y4YeHUs [ OTOIUIEHHs, TOpsiuero BOZAOCHAaOXeHUs U
obecrieueHUsI TEXHOJIOTHUECKUX HY K/ Pa3/IMUHBIX TIOTpebuTenei

UCII0/Ib30BaHUE SHEPrUy COJIHEYHOrO W3Jy4yeHUsl JJs HarpeBa BOJbI C Liefbl0 obecrneueHust
KOMMYHA/TbHO-ObITOBBIX M TEXHOJIOTUYECKUX HYXK]] pa3/IMUHBIX MTOTpeduTesieit

YTo TaKoe ByCTOPOHHMI CO/THEUYHBIH 3/1IeMeHT?

+CO/THEeYHbIH 3/1IEMEHT C [IByCTOPOHHEH (POTOUYCTBUTE/IBHOCTBIO

COJIHEUHBIM 3/1eMeHT Ha OCHOBe (hoTo3ddeKTa

npeoOpa3oBaTesib YHEPTUM COJIHEUHOTO M3/IyueHUsI B 37€KTPUYECKYH) SHEpPrui0, BBIIIOJHEHHBIH Ha
OCHOBe pa3/IMYHBIX (Pr3MUYeCKUX MPUHLIMIIOB MPSIMOro Npeobpa3oBaHus

COJIHEYHBIM 3/71eMeHT Ha OCHOBe TepMO3/eKTPUUeCKUX SBJIEHWM, B KOTOPOM HCTOYHUKOM TeIlia
SIBJIIETCS SHEPIUsi COJTHEUHOTO U3/TyYeHHs]

CO/MHEeUHBIN TpeoOpa3oBaTeslb Ha OCHOBe SIBIEHHWS TEPMO3JIEKTPOHHOW SMHCCHH, B KOTOPOM
VICTOYHHKOM TeIl/1a SIB/ISIeTCsl SHePrusl COTHeYHOI 0 U3/Ty4eHust

YKaxuTe npaBu/IbHOE OIIpe/ie/leHHe TePMOAUHAMUYECKOH CO/THEYHOM 3/1eKTPOCTaHIUM:
+Co/IHeyHas 5/1eKTPOCTaHLMs, B KOTOPOU SHeprusi COJTHEYHOI'0 U3/Ty4YeHHUs] UCII0/Ib3yeTCsl KaK UCTOUHUK
Teryia B TePMOJMHAMHUECKOM LIMK/Ie TIpeoOpa30BaHMs TEIJIOBOW SHEPTUH B MeXaHWYeCKylo, a 3aTeM B
3JIEKTPAYECKYIO

CO/THeYHasi 37IeKTPOCTaHIMsL, B KOTOPOW HCIIO/Ib3yeTcsi Criocod TpsiMoro mpeoOpa3oBaHUs SHEPryUu
COJTHEYHOI'0 U3/Ty4YeHUsl B 3/IeKTPUUECKYH0 SHeprHIo.

COJIHEYHasl 3JIeKTPOCTaHLMs, B KOTOPOU M3/IyueHHe OT ONTUYeCKOM KOHLeHTPUPYIOLIeH CHUCTeMBI,
obpa3oBaHHOI IOJeM re/IMOCTaTOB, HAMNpaB/IsSeTCsl Ha YCTaHOBJIEHHbIN Ha OalllHe NpHUeMHUK SHepruu
COJTHEYHOT' O U3/TyYeHUs]

TepMOJJMHAMUUeCcKasi COJIHeYHasl 3/1eKTPOCTaHLMsl, B KOTOPOM SHeprus COHEYHOrO W3J/1ydyeHUs,
TIOT/IOII|eHHas! TEeTVIOHOCHTe/IeM B TIEPBOM KOHTYPe, Tiepe/jaeTcsi uepe3 Teryio00MeHHUK TeTJIOHOCUTEITIO
BTOPOr0 KOHTypa

COJIHEYHasl 3/IeKTPOCTaHLUs, COCTOSIAs U3 IOBTOPSIIOLMXCS KOHCTPYKTHBHBIX 371eMEHTOB-MOZYJIeH,
cofiep>KaliX OJHOTHUIIHbIe KOHL|eHTPAaTOpbl ¥ IPUEMHUKU SHeprUy COJTHEYHOI'O U3/Ty4eHUs!

YKaxuTe NpaBU/IbHOE OIIpe/ie/IeHHe MO/Yy/IbHON COTHEYHOH 3/IeEKTPOCTaHLIAH

+COo/IHeyHasl 3/1eKTPOCTaHLMs, COCTOsIAsl U3 MOBTOPSIOIIMXCS KOHCTPYKTUBHBIX 3/1eMEeHTOB-MOJyJIe,
COJieprKalliX OJHOTUITHbIE KOHLIEHTPATOPbl M IPUEeMHUKH SHEPIMU COTHEYHOT'O U3/Ty4YeHHUs

CO/JIHeYHasl /1eKTPOCTaHLIUs, B KOTOPOU SHEeprusi COJHEYHOro U3/Iy4YeHHUsl UCTIO0/b3yeTCsl KaK UCTOUHUK
Teryia B TePMOJMHAMHUECKOM LIMK/Ie TIpeoOpa30BaHMs TEIJIOBOW SHEPIUH B MeXaHWYeCKylo, a 3aTeM B
3JIeKTPUYECKYIO

CO/THeYHasi 3/7IeKTPOCTaHIMsI, B KOTOPOW HCIIO/Ib3yeTcsi Criocod TpsiMoro mpeoOpa3oBaHUs SHEPryuu
COJTHEYHOI'0 U3/Ty4YeHUs! B 3/IeKTPUUECKYH0 SHEPrHI0

COJIHEYHasl 3JIeKTPOCTaHLMsl, B KOTOPOU M3/IyuyeHHe OT ONTUYeCKOM KOHLeHTPUPYIOLIeH CHUCTeMBI,
obpa3oBaHHOI IOJIeM re/IMOCTaTOB, HAMNpaB/sSeTCsl Ha YCTaHOBJIEHHbIN Ha OalllHe NpHUeMHUK SHepruu
COJTHEYHOT' O U3/TyYeHUs]

TepMOJJMHAMUUeCcKasi COJIHeYHasl 3/1eKTPOCTaHLMsl, B KOTOPOM SHeprus COHEYHOro W3J/1yYyeHUs,
TIOT/IOII[eHHas! TEeTVIOHOCHTe/IEM B TIEPBOM KOHTYPe, Tiepe/jaeTcs uepe3 Teryio00MeHHUK TeTJIOHOCUTEITIO
BTOPOI0 KOHTypa

YkakuTe npaBWIbLHOE Onpe/ie/ieHHe DallleHHOH COJTHEYHOM 3/IEKTPOCTaHIHM:

+COo/IHeYHasi 71eKTPOCTaHLMsl, B KOTOPOM M3/lyuyeHHe OT OINTHYeCKOM KOHLIeHTPUPYIOLLeH CUCTEeMBI,
00pa3oBaHHON TOJIEM T'e/TMOCTATOB, HATPABJISIETCS Ha YCTAHOBJIEHHBIN Ha OalllHe TIPUeMHUK SHepruu
COJTHEYHOT'0 U3/Ty4eHUst

COJIHEYHasl 371eKTPOCTaHLIMS, B KOTOPOM 3HEpPrys COJIHEYHOr0 WU3/Iy4YeHHsl UCII0/Ib3YeTCsl KaK UCTOYHHK
Ter/ja B TePMOJMHaMHUECKOM LiMKJ/le IIpeoOpa3oBaHUs TEIJIOBOW SHEPrUd B MeXaHWYecKylo, a 3aTeM B
3JIEKTPUYECKYIO
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COJIHeYHasi 3/7IeKTPOCTaHIUsl, B KOTOPOW HCIO/b3yeTcsi criocod mpsiMoro mnpeobpa3oBaHMsi SHEPryuu
COJTHEYHOT'O U3/TyUeHUS B 3/IEKTPUUECKYIO SHEPTHI0

TepMoguHaMyueckass COJHeYHass S/1eKTPOCTaHLUs, B KOTOPOM 3SHeprusi COJHEUHOrO W3J/1yuyeHUs,
TIOTJIOIL{eHHas! TeIJIOHOCHTENIEM B IIepBOM KOHTYpe, TiepeZiaeTcs uepe3 Telyio00MeHHUK TeIJIOHOCUTETI0
BTOPOr0 KOHTypa

COJIHEYHasl 3/IeKTPOCTaHLMS, COCTOSIAs U3 IOBTOPSIIOLIMXCS KOHCTPYKTHBHBIX 3/71eMEHTOB-MOZYJIeH,
cofiep>KaliuX OJHOTHUIHbIe KOHLIeHTPaTOpbl ¥ IPUEMHUKU SHePrUy COJTHEYHOI'O U3/TyUeHUs!

YTo TaKoe BaKyyMHMPOBAHHbIN NPHEMHHUK ?

+IIpUeMHHUK COJIHEYHOTO M3/Iy4yeHus, I[OIJIOLJaoljas II0BEePXHOCTb KOTOPOrO HaxOAWTCS B
BaKyyMHUPOBAaHHOM ITPOCTPAHCTBE, OTPAHUUYEHHOM ITPO3PayHOM 000/104YKOI

NIPMEMHUK COJTHEUHOT'0 U3/lyueHHs B OallleHHOW COTHeUHOM 3/1eKTPOCTaHLMN

MIPUEMHUK COJTHEYHOTO HM3/yuYeHHUs, TeryIOBOCIIPMHMMAIOLasi TTOBEPXHOCTb KOTOPOro uMmeeT (opMy
TI0JIOCTH pa3/IMUHOM KOH(UTYpaLuu

3/IeMeHT TepMOJIMHaMUYeCKUX COJIHeYHBIX 3/IeEKTPOCTaHLIMM, B KOTOPOM MPOUCXOAUT TeHeparys rnapa
3/IeMeHT TepMOJMHAMUYeCKUX COJTHeYHBIX 3/1IeKTPOCTAaHLIMM, B KOTOPOM NIPOUCXOJUT IpeJBapyUTe/IbHbINA
Harpes TeIUIOHOCUTeJIs MepeJ] ero NMOCTYIUIEHHeM B COJTHEeYHBIN I1aporeHepaTop

YTo TaKoe I|eHTpa/IbHbIN IPHEMHHUK ?

+TIPUEMHUK COJIHEUHOTO U3/TyUeHus B OallleHHOW COTHEUHOM 371eKTPOCTaHLINH.

IIDUEMHUK  COJIHEYHOTO M3/1y4yeHus, [OIJ/IOIlaroliass I[OBepXHOCTb KOTOPOrO  HaXOJUTCd B
BaKyyMHUPOBAaHHOM ITPOCTPAHCTBE, OTPAHUYEHHOM ITPO3PayHOM 000/10UKOI

NIPUEMHUK CO/IHEYHOIO M3/IyUYeHHUs, TelVIOBOCIIPMHUMAIOLasi MIOBEPXHOCTb KOTOPOro MMeeT (hOpMy
TI0JIOCTHM pa3/IMYHON KOH(UTYpaLu

3/IeMeHT TepMOJMHAMUYeCKUX COTHeYHBIX 3/1IeKTPOCTAHLMM, B KOTOPOM MPOUCXOAUT reHepaLus rnapa
3/IeMeHT TepMOJMHaMUYeCKUX COJIHeYHBIX 3/IeKTPOCTaHLMM, B KOTOPOM NPOUCXOJUT Ipe/iBapUTe/IbHbIN
HarpeB TeIUIOHOCHUTeJIS [1epe]| ero NocTyrJleHheM B CO/THeYHBIN [1aporeHepaTop

Yro Takoe Mo/JI0CTHON NPUEMHHUK CO/THEYHOI'0 U3/TyUYeHHs?

+IIpPUeMHUK COJTHEUHOIO W3J/IyueHMs, TeIlVIOBOCIPHHUMAIOIasi MOBEPXHOCTb KOTOPOro HMMeeT (opMmy
TI0JIOCTH pa3IMyHON KOH(UTypaLu

NIDUEMHUK  COJIHEYHOTO M3/1y4yeHus, [OIJIOollaroliasi IOBEepXHOCTb KOTOPOrO  HaXOJUTCd B
BaKyyMHUPOBAaHHOM ITPOCTPAHCTBE, OTPAHUYEHHOM ITPO3PaYHOM 000/109YKOM

NIPMEMHIK COJTHEUHOT'O U3/lyueHHs B OallleHHOW COTHeUHOM 3/1eKTPOCTaHLMN

3/IeMeHT TepMOJIMHaMUYeCKUX COJIHeYHBIX 3/IeEKTPOCTaHLIMM, B KOTOPOM MPOUCXOJUT T'eHeparys rnapa
3/IeMeHT TepMOJUHAMUYeCKUX COJTHeYHBIX 3/1IeKTPOCTAaHLIMM, B KOTOPOM NIPOUCXOJUT IpeJBapyUTe/IbHbINA
Harpes TeIUIOHOCUTe/Is MepeJ] ero NMOCTYIUIEHHeM B COJTHEeYHBIN I1aporeHepaTop

YTo TaKoe CO/THeYHbIH NaporeHeparop?

+3/71eMeHT TepMOIMHAMWYECKHX COTHEUHBIX 3/IeKTPOCTaHL[MM, B KOTOPOM NPOMCXOAUT reHepaLus rnapa
IIDUEMHUK  COJIHEYHOTO M3/Iy4yeHus, [MOIJ/IOIlaoliasi IOBepXHOCTb KOTOPOrO  HaXxOJUTCd B
BaKyyMHUPOBAaHHOM ITPOCTPAHCTBE, OTPAHUYEHHOM ITPO3PayHOM 000/109YKOI

NIPMEMHUK COJTHEUHOT'0 U3/lyueHHsl B OallleHHOW COTHeUHOM 3/1eKTPOCTaHLMN

MIPUEMHUK COJTHEYHOT'O H3/IyYeHHUs, TeIJIOBOCIIPMHUMAIOLasi TTOBEPXHOCTb KOTOPOro uMeeT (opMy
T10JIOCTH pa3/IMYHOM KOH(UTYpaLuu

3/IeMeHT TepMOJMHaMUYeCKUX COJIHeYHBIX 3/IeKTPOCTaHLMM, B KOTOPOM NPOUCXOJAUT IIpe/iBapUTe/IbHbIN
HarpeB TeIUIOHOCHUTeJIS [1epe]| ero NocTyrJieHheM B CO/THeYHBIN [1aporeHepaTop

Kakoii HCTOYHHK HEPrHH M0 MacIITadaM pecypcoB, 3KOJIOTHYECKOH YHCTOTE U
pacnpocTpaHeHHOCTH Haubo iee epcrneKTUBeH?

+CO/THeYHas SHeprus

SHeprus BeTpa

SHeprusi MOPCKUX BOJH U IIPUJIMBOB

SHeprus 6ruomacchl

reoTepMmasbHasi SHepIrus
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Jinsa kakux crpaH 3Heprust Co/iHIIa MOXKeT MMeThb 00J/IbIIIoe 3HaueHne?

JIJISl pa3BUTHIX

+/1/11 pa3BUBAIOLLIMXCS

JIJIs1 pa3BUTBHIX U Pa3BUBAIOLLUXCS

HeT NPaBUJILHOTO OTBEeTa

KakoBo K0/1M4eCTBO Hepruu usayuenus CosHIa BO BCceM Juana3oHe JA/IMH BOJIH, 0/ly4aeMoii B
e/IMHUIy BpeMeHH eJUHUYHOM IJIOIA/IKO0H, NepreH/UKY/IAPHON COTHeUHBIM IydaM BHe 3eMHOM
armocdepsbi?

+1353 B1/m?

3000 B1/m?

5000 B1/m?

550 B1/m?

OT Kako# NOBepPXHOCTH NMPOUCXOUT MaKCUMa/IbHOe OTPa)KeHue CO/THeUHOH pajuanum?
OT CyXOro uepHo3emMa

BCI1axaHHOTrO T0JIs1

+cHera

BO/IHOM TIOBEPXHOCTH

OT Kakoil MOBepPXHOCTHU NMPOUCXOJUT MHHUMA/IbHOE OTPa)KeHHe COJTHeUHOW pajuaumn?
+0T CyXOro uepHo3ema

BCIIaXaHHOT'0 TMOJIst

cHera

BO/IHOM TIOBEPXHOCTH

Kakue camble pacnipocTpaHeHHbIe THIIbI COJTHEUHBIX K0/1I/IEKTOPOB?

+TI7I0CKUe

dhokycupytolume

BaKyyMHpPOBaHHbIe

HeT NPaBUJILHOTO OTBeTa

Kakue camble pacripocTpaHeHHbIe Ce/IeKTUBHBIE TOKPHITHs adcopbepa?

COOCTBeHHLIE,

+/IByXCJIOMHBIe,

¢ MUKpope/ibeoM, 00ecrieurBarolM aHa/IOTUYHBINA 3¢ deKT

VHTep(epeHLMOHHbIe

B Kakoii YacTH COJTHEYHOr0 NMPYyAa Pacno/iararT Ten/i000MeHHUK?

+B HwkHen

cpefiHeit

BepXHeu

c 6oKy

HeT TerI000MeHHUKa

Jins oGecrieueHNs HaJeXXHOM LIMPKY/IALUHA BOJbI B CHCTEMaX CO/THeUHbIX BOJOHArpeBaTe/IbHbIX
YCTaHOBOK YPOBEHb BO/IbI B 0aKe Bcerja J0/hKeH ObITh:

+BbIllIe TOUKW BBOJ|Aa HArPETOM BO/IbI U3 KOJIJIEKTOPa

HIDKe TOUKHU BBOJ]a HarpeTol BO/bl U3 KOJIJIEKTOPa

Ha OJJHOM yPOBHe C TOYKOU BBO/|a HArpeTol BO/Ibl U3 KOJIJIEKTOpa

HeT MPaBUILHOTO OTBeTa

OT yero He 3aBMCHUT Be/IMUMHA MO/beMHON CUJIBI /IS CO3/JaHMSA PEeIUPKY/IALMHI B CCTeMax
COJIHEUHBIX BOiOHAarpeBaTe/IbHbIX YCTAHOBOK?

OT TUIOTHOCTH TeIJIOHOCKTEJISI B OIyCKHOM TpyOoIipoBo/ie

OT IJIOTHOCTH TETJIOHOCUTEJIS B TTo/jaro1ieM TpyOoripoBoze

OT BeJIMYMHBI YCKOPeHUsI CBOOOTHOTO TIa/IeHusT

OT PacCTOSTHUS TI0 BePTUKAIA MeX/y TOUKaMHU BBO/IA XOJIO/THOTO TETIJIOHOCUTeJISl B KOJIJIEKTOP U
HarpeToro TerIOHOCUTeIst B 0aK-aKKyMYJISITOp

+0T CIIeKTpa COJTHEYHOI'O U3/Ty4YeHHs
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Ha Kako# moBepxXHOCTH re/IM00NPeCHUTE/TbHON YCTaHOBKU KOHAGHCHPYeTCsl map?
+Ha BHyTpeHHel MOBepXHOCTH chepruuecKoi 060/10UKH

Ha Hapy>KHOH MOBEPXHOCTH ceprueckoit 00010UKH

B TIPOCTPAHCTBE MEXK/y CTeHKaMHU ChepruuecKoi 000I0UKH

B OCHOBaHUU OacceiiHa

Bbibepume HeCcKo/1bKO NpaswibHbIX 6APUAHIMOB U HAXCMUMe KHONKY «/[anee»

Kakue ce/leKTUBHbIE IJIEHOYHbIE MOKPBITUSA 00/1aJal0T Han00IbIIUM K03 () PHULeHTOM
TOTJIOIeHNsI BUJUMOM YaCTH CTIEKTPA CO/THEUHOT0 U3/TyueHus ?

+IJIEHKU C YepHBbIM XPOMOM Ha amtoMuHUeBou ¢osbre(50%)

+IJIEHKU C UepHBbIM HUKeJleM Ha HUKejieBoM noasioxke(50%)

TIJIeHKY ¢ OesibIM XpOMOM Ha alfoMUHHEeBOM (oJibre

TJIeHKU C MaTOBBIM HUKeJIeM Ha HUKeJIeBOU MOJJI0XKKe

Tabuna 5 — Kpurepun onjeHkH ¢()opMHPOBAaHHOCTH KOMIETeHI[HH

Kop v HariMeHOBaHKe Kputepuu orieHrnBanusi cOpMHUPOBaHHOCTU KOMIIETEHLIUU
VH/MKaTOpa JOCTU)KeHUs (yacTv KOMITeTEHIL1N)
KOMIIeTeHL[U1 COOTBETCTBYET OL|eHKe «3auTeHO»
(yacTu KOMIIeTeHI1N) 50-100% oT MakcHMMaJIbHOTO Gasiia
CTyJieHT NIpaBU/IbHO OTBeYaeT Ha MOCTaB/IeHHbIe BOTIPOCHI,
N-6nkoc-1 Opranusyer MpUHUMaeT aKTHBHOE y4yacTHe BO BpeMs IPaKTUYeCKOro 3aHSTHS,
paboTy 10 MOBBIIIIEHHIO 3HaeT OCHOBbI TEOPUU WCIO/Ib30BAHKMS SHEPTUU COJIHLIA, Ce30HHbIE,
3 PeKTUBHOCTU CYTOUHBIe U TOT0/IHbIe U3MeHeHHs1 00/Ty4UeHHOCTH, OLleHKa
SHEepPreTUYeCcKoro u KPaTHOCTU KOHLIEHTPAL[UM COJIHEUHOTO M3/TyueHusl, MOXKeT IIPOBeCTH
3/1eKTPOTEXHUUECKOTO CpaBHEeHHe TUIIOB COJTHEUHbIX 3/71eKTPOCTaHLIUN; JIOTUYeCKU MBIC/IUT;
obopyioBaHuUs crocobeH opraHu30BaTh pabOTY T10 TIOBBIIEHUIO 3 HEKTUBHOCTH
SHEepPreTHUeCKOro 1 3JIeKTPOTeXHUUeCKOro 060py/10BaHus

TEMA 4
DOTOJJIEKTPUUYECKASA I'EHEPALIA

INPAKTUYECKOE 3AHATHUE Ne2
PACYET CUCTEM JIJIsI IPEOBPA30BAHVSI COTHEYHON SHEPT U

Bonipocsl /151 codece0BaHUs:
Krnaccudukanys conHeyHbIX SHepreTu4eCcKUuX yCTaHOBOK.
Kak ucrionb3yroT COIHeuHyo 3Hepruto B PO?
KakoBbI epcrieKThBbI UC0/Ib30BaHus 3Heprun CoHia?
KakoBbI (priznyeckrie OCHOBBI ITPOL[ECCOB TIPe00pa30BaHus COTHEUHOM SHEPTUH?
Kakue Brl 3HaeTe TUMBI KOIJIEKTOPOB?
KakoBbI NpUHLMMBI JeHCTBUS KOJLJIEKTOPOB?
Kakue Bri 3HaeTe MeTo/jbl pacueToB /1eliCTBUSI KOJIEKTOPOB?
KonuieHTpaTops! cosHeuHol sHepryu. [Tapabosmuecknii BOTHYThIM KOHLIEHTPATOP.
Kakue Bl 3HaeTe co/iHeUHbIE CCTEMBI [/l TOYYeHUs] 3/1IeEKTPOIHEPT UM ?
. ®oTosnnekTpruyeckas resepanys. @oTos3/1eMeHTbl ¥ UX XapaKTePUCTUKH.
. Teopetnueckuii KIT/] kpeMHHeBOM GaTapen.
. Kakue BbI 3HaeTe crioco0Obl moBsiiieHust 3¢ dekTuBHOCTH PI?
. TepmoanekTpuueckre rpeobpa3oBaTesid, IPUHLUT J1eHCTBYs, 3QPeKTUBHOCTD, JOCTOMHCTBA U
HeJl0CTaTK!
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KOMIIBIOTEPHOE TECTUPOBAHUME

Bbibepume 00uH NpasuibHbIll 6APUAHM U HAXCMUMe KHONKY «/laneex»

Co/siHeyHasi 3/IeKTPOCTAHIUsA, COCTOALIAS M3 TMOBTOPAIIIUXCHA KOHCTPYKTHBHBIX 3/IEMEHTOB-
MOAYJ/IeH, COJepXKalMX OJAHOTHIIHbIE KOHIIEHTPATOPbl W NPHEMHHUKH 3HEPrUH COTHEUHOTO
H3/TydeHus:

+MoJy/TbHasi COJTHeUHasi 3/1eKTPOCTaHLUs

TepMO/[MHaMUUecKasi COJTHeUHasi 3/IeKTPOCTaHL[Us

¢boTo31eKTprYecKast COJTHeUHasi 371eKTPOCTaHLIUS

GarieHHasi CO/THeYHasl 3/1eKTPOCTaHLIUS

JIBYXKOHTYPHas CO/THeYHas 3/1eKTPOCTaHLUs

IIpyeMHHK CO/THEUHOTO U3/TydYeHUs B OallIeHHOM CO/THeYHOM 3/IeKTPOCTaHIUH:

+11eHTpa/IbHBINA IPUEMHUK

BaKyyMHPOBaHHbIN MPUEMHUK

T10JIOCTHOW TIPMEMHUK COJIHEUHOTO W3/TyUeHUs

COJTHEeYHbIH MaporeHepaTop

COJIHEUHBIN 5KOHOMai3ep

IIpeMHHK CO/THEYHOT0 H3/IyYeHHUs, TeIUIOBOCIPUHHUMAIOIAsi MOBEPXHOCTb KOTOPOr0 HMeeT
(opMy mosI0CTH pa3/IMUHON KOHPUTypaLuu:

+T10/I0CTHOM MPUEMHUK COJTHEUHOTO W3/TyUeHust

BaKyyMHDPOBaHHbBIN MIPUEMHUK

L[eHTpaJIbHbIN TTPUeMHUK

COJTHEYHBIU MaporeHeparop

COJTHEYHBIN 5KOHOMai3ep

Ykaxure npaBu/ibHoOe onpejesieHHe GoToBO/IbLTaUKU:

+T10/TyYeHre 3/1eKTPO3HEPTHH C TTOMOILIBI0 (HOTO3/IEMEHTOB

HarpeBaHve T[IOBEPXHOCTH, IIOT/IOLIAIOLIe CO/HeuYHble Jy4Yd, W TOC/efylollee pacrpejiesieHde U
WCTIOIb30BaHKe TerlIa

TeryioBasi MalllvHa, B KOTOPOM JKHJKOe WM Ta3oo0pa3Hoe pabouee Teno [BWKETCS B 3aMKHYTOM
00bEMe, pa3HOBU/THOCTh JIBUTATeJIsi BHEIITHEr0 CropaHust

yCTPOHCTBO 151 cbopa TeruioBoi 3Heprur CosHIla (Te/TMOyCTaHOBKA), TIEPEHOCUMON BUIUMBIM CBETOM
1 O/MKHUM MH(GPaKpaCcHBIM U3/TyueHHueM

Pa3HOBUHOCTb COJTHEYHOTO KOJI/IEKTOpa, TpeJHa3HaueH /sl MPOM3BO/CTBA ropsiueil BOAbI MyTEM
TIOTJ/IOIIEHUST COJTHEYHOTO W3/TyueHUs], TNpeoOpa3oBaHUsi ero B TeIVIo, aKKyMY/SIUM U Tepejauyu
ToTpeouTe o

YkaxuTe npaBu/IbHOe ONpejie/ieHHe reJIi0TepMasibHOM SHepreTHKH:

+HarpeBaHve ITOBEPXHOCTH, TOIVIOLAlOIIel COMHeYHble y4yd, U TOC/efyroliee pacripejiesieHue U
HCTIOIb30BaHKe TerlIa

T0JTyueHHe 3/1eKTPO3HEePryu C MOMOILbI0 (POTO3/IEMEHTOB

TeryioBasi MallliHa, B KOTOPOW J>XHUJKOe WM ra3oo0pa3Hoe pabouyee Tesi0 [IBWKETCS B 3aMKHYTOM
00béMe, pa3HOBUIHOCTD /IBUTATE/IS] BHEIIIHETO CTOPaHMUS

ycTpoiicTBo s cbopa TerioBoi sHeprun CosiHIla (re/iM0yCTaHOBKaA), TTepeHOCUMON BUJUMbBIM CBETOM
1 O/M>KHUM MH(GPAKPAaCHBIM U3/TyUYeHHUEeM

Pa3HOBUAHOCTb COJTHEYHOTO KOJUIeKTOpa, TIpeJHa3HaueH /i TMPOW3BOACTBA ropsiueli BOABI IMyTEM
TIOTJIOIIEHUST COJTHEUHOTO W3/yueHHs, MpeoOpa30oBaHUs €ro B TeIUIo, aKKyMyJISILUM W Tepefiaud
MOTpeOUTeTIo

Ykakute npaBuwIbHOe Onpe/ie/ieHNe ABYXKOHTYPHOU CO/THEUHOMH 3/1IeKTPOCTAHI{HH:
+TepMoJMHaAMUYecKasl COJIHeUHasi 3/IeKTPOCTaHLUsl, B KOTOPOW 3HEprusi COJHEYHOTO W3/yueHUs,
TIOT/IOII|eHHas! TEeTVIOHOCHTe/IEM B TIEPBOM KOHTYPe, Tiepe/jaeTcs uepe3 Teryio00MeHHUK TeTJIOHOCUTEITIO
BTOpOT'0 KOHTYpa

COJTHeYHasl 371eKTPOCTaHLIYsl, B KOTOPOUM 3HEeprusi COJHEUHOr0 M3/Iy4YeHHUsl UCTIOb3yeTCs] KaK UCTOUHUK
Teryia B TePMOJMHAMHUECKOM LIMK/Ie TIpeoOpa30BaHMs TEIJIOBOW SHEPIUH B MeXaHWYeCKylo, a 3aTeM B
3/IEKTPUUYECKYIO
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COJTHeYHas 3/IeKTPOCTaHIUs, B KOTOPOM MCII0/Ib3yeTcsi Crocob mpsiMoro rpeobpa3oBaHusi SHEPruu
COJTHEYHOT'O U3/TyUeHUS B 3/IEKTPUUECKYIO SHEPTHI0

COJTHEYHasl 3/IeKTPOCTaHL[Msl, B KOTOPOW M3/yueHWe OT ONTUUeCKOM KOHLEHTPUPYIOIeH CUCTEMBI,
00pa30BaHHON TOJIEM T'eJTMOCTATOB, HAMPABJISETCS Ha YCTAHOBIEHHBIN Ha OalllHe TIPUEMHHUK SHepruu
COJTHEUHOT' 0 U3TyUYeHUsI

COJIHEYHasl 3/IeKTPOCTaHLUsA, COCTOSIIAs U3 IOBTOPSIIOLMXCS KOHCTPYKTHBHBIX 3/71eMEHTOB-MOZYJIeH,
CoJieprKalliuX OJHOTUITHbIE KOHLIEHTPATOPbl M PUEMHUKH SHEPTUU COTHEYHOTO U3/Ty4YeHHs

UTo Takoe CO/THeYHbIH IKOHOMau3ep?

+371eMeHT  TepMOJWMHAaMWUeCKUX  COJIHeYHBIX  3/IeKTPOCTaHLMH, B  KOTODOM  TIPOWMCXOJUT
Tpe/iBapuTe/IbHBIN HarpeB TeJIOHOCUTeJIS Tlepe], ero MOCTYIJIEHWeM B COJTHeUHbIN ITaporeHepaTop
MPUEMHUK COJTHEYHOTO M3/IyueHusi, TOIJIOIIaolias T[OBEPXHOCTb KOTOPOrO HaxOJWUTCS B
BaKyyMHUPOBAaHHOM ITPOCTPAHCTBE, OTPAHUYEHHOM ITPO3PayHOM 000/104YKOI

TIPUEMHUK COJTHEYHOTO U3/1yueHusi B OallleHHOW COTHeUHOM 3/1eKTPOCTaHLIUN

MIPUEMHUK COJTHEYHOTO H3/yYeHHUs, TelyIOBOCIIPMHMMAIOLasi TIOBEPXHOCTb KOTOPOro umeeT (opMy
TM0JIOCTU Pa3/IMUHON KOH(UTypaLun

3/IeMeHT TepMOJIJMHaMUYeCKUX COJIHeYHBIX 3/IeEKTPOCTaHLIMM, B KOTOPOM MPOUCXOAWT T'eHeparys rnapa
IIpeoGpa3oBaHue COTHEUHO! 3HEPrHH NMOCPeCTBOM IJIEHOK KPeMHHSA WU APYTUX
MOJ/IyNIPOBO/JHUKOBBIX MaTepUasIoB U peanu3yoiux ¢oro3¢dekT npoucxoaur:

+B MOCTOSIHHBIN 3/IeKTPUYECKUI TOK

B ITlepeMeHHbIN 3/1eKTPUYeCKUN TOK

B MTOCTOSIHHBIN W/TM TIepeMeHHbIN 3/1eKTPUYeCKUI TOK

B ITIOCTOSIHHBIN Y TTlePeMEeHHBIN 3/IeKTPUUeCKUN TOKU

YTo He 0OTHOCUTCSA K NpeuMyLiecTBaM (poTo31eKTpuuecKux npeodpa3zoBaresiei?

OTCYTCTBHeE TO/IBW)KHBIX YacTen

BBICOKas Ha/Ie)KHOCTb ¥ CTaOUTbHOCThL paboThl

CPOK CJTy>KObI TTPAKTUYECKH He OTPaHuYeH

+060sbl1asi Macca

TIPOCTOTa 0OCTy>KUBaHUS

3¢ (eKTHBHOE UCI0/Ib30BaHKe KaK MPSIMOM, Tak U pacCessHHOW COTHEUHOM pajihalivuu

MOZY/TbHBIMA THTT KOHCTPYKLMM TT03BOJISIET CO3/]aBaTh YCTAHOBKH MTPAKTUUECKH JTF000 MOIIIHOCTH
KaxkoB nporxo3 pa3surtus 3¢deKTuBHOCTH (PoTO3/TeKTPHUECKHX Mpeodpa3oBaTesiei?
+apdekruBHOCTE DIII OyeT 3ameTHO yBenueHa v peBbICUT KIT/] TeroBbIiX 3/1eKTPOCTaHLWMA
sddektrBHOCTE DII1 OyAeT yBesrueHa, HO He TIpeBbICUT KII/I TerIoBBIX 3/1eKTPOCTAHITUM
s¢dektrBHOCTE DII1 O0CcTaHETCSI HA UMeEIOIeMCST YPOBHE

HeT NPaBUIbHOTO OTBeTa

W3 uero cocTout 3/1eMeHT (hoT03/IeKTPHUECKOro mpeodpa3oBaresisi?

+13 IByX TOHKMX IJIACTUHOK KPEMHUS UM TepMaHUsl

13 TpeX TOHKUX IIJIACTUHOK KPeMHMs], FepMaHusl U JINTUS

13 [IByX TOHKMX IJIaCTUHOK KPEMHHUS U JTIUTUSI

13 [IByX TOHKMX MJIACTUHOK Ka/IMUs1 U TepMaHUsI

Kakas crpaHa 06/1a/jaeT Hau00/1b1IeH CyMMapHO# MOIHOCTBHIO ()OTO3/IEKTPUUECKHUX
npeodpa3oBareei?

+CIIA

Poccus

Keipreizcran

Anonus

ITosryueHue 3/1eKTPOIHEPIrUH C IOMOIIbIO (D0T03/1eMeHTOB:

+doToBObTaNKa

reJivoTepMasibHast SHepreTuka

Jsurarens CTUpvHra

COJTHEUHBIM KOJIJIEKTOP

COJIHEYHBIN BOJOHarpeBaresib
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Hp806p830BaTEHB SHEPrum CO/IHEYHOro HM3/Iy4de€eHHA B JIEKTPUUYECKYI0 3HEPIruio, BbINO/THEHHbIN

Ha OCHOBE Pa3/IMYHBIX (U3NUECKUX MPUHIUNIOB MPAMOro Mpeodpa3oBaHus:
+COJIHeYHBIN 3/1IEMEHT

COJTHEeYHbIN (POTO3eKTPUUECKUI 3/IeMEeHT

JIBYCTOPOHHHWI COJTHEUHBIN 3/1IeMEeHT

TEePMO3JIEKTPUUECKUMN COJTHEUHBINA 3/IEMEHT

TePMO3/IeKTPOHHBIN COJTHEUHbIN rpeoOpa3oBaTesb

CoJiHeuHbIH 3/IeMeHT Ha ocHOBe ¢oTo3¢dekTa:

+ConHeuHbIN (HOTO3/IeKTPUUECKUN 3/1IeMeHT

COJIHEUHBIU 3/IEMEHT

JIBYCTOPOHHHWI COJTHEUHBIN 3/1IeMEeHT

TEePMO3JIEKTPUUECKUMN COJTHEUHBINA 3/IEMEHT

TePMO3/IeKTPOHHBIN COJTHeUHbIN rpeoOpa3oBaTesb

CoJ/IHeYHbIH 3/IEMEHT C iByCTOPOHHeH ()0TOUyBCTBUTE/TbHOCTBIO:
+/1ByCTOPOHHUI COJTHEUHBIN 3/1IEMEHT

COJIHEUHBIU 3/IEMEHT

COJIHEUHBIN (POTO3/1eKTPUUECKUI 37IeMeHT

TEePMO3JIEKTPUUECKUMN COJTHEUHBINA 3/IEMEHT

TePMO3/IeKTPOHHBIN COJTHEUHbIN rpeoOpa3oBaTesb

Co/tHeuHbIHN 3/IEMEeHT Ha OCHOBE TEPMO3J/IEKTPHUYECKHUX HBJ’[EHI/Iﬁ, B KOTOPOM MCTOYHHKOM TeIl/Id

SIB/ISIeTCS SHePIrus CO/THEYHOI0 U3/TyYeHH s :
+TepMO03/IeKTPUUECKUMN COJTHEYHBIN 3/IEMEHT
COJTHEeYHBIHN 3/1eMeHT

COTHEeYHbIN (POTO3eKTPUUECKUI 3/IeMEeHT
[\BYCTOPOHHUM COJIHEYHBIN 3/1eMeHT
TepMO3JIeKTPOHHBIN CO/THEUHBIHN ITpeoOpa3oBaTesib

Co/THeuHbIN l'[p806p83()BaTEJIL Ha OCHOBe sfABJ/ICHUA TepMOBJIEKTPOHHOﬁ 3MHCCHH, B KOTOPpOM

HCTOYHHMKOM TeIl/Ia IBJISIeTCS SHePrus COTHEUHOr0 U3/TyYeHHs :
+TepMO3/IeKTPOHHBIN CO/THeUHbIN rpeoOpa3oBaTesib

COJIHEUHBIUN 3/IEMEHT

COJIHEUHBIN (POTO3/1eKTPUUECKUI 37IeMeHT

[IBYCTOPOHHUM COJTHEYHBIM 3/IeMeHT

TePMO3JIEKTPUYECKUI COTHEUHBIN 3/1IeMeHT

CostHeyHasi IEeKTPOCTAHIUSA, B KOTOPOH HCIIO/Ib3yeTCsl CIoCcod MpsiMOro
HEPruu CO/THEUHOT0 M3/yYeHHUs B 3/1eKTPUUYECKYI0 SHePruio:
+(oTo3/1eKTprYecKast COJTHeUHasi 37IeKTPOCTaHLIMs
TepMOJMHaMUUecKasl COJIHeYHasi 3/1eKTPOCTaHLUs

OarreHHast COTHeUHasi 37IeKTPOCTAHLIYS

JIBYXKOHTYpHasl COJIHeYHas 3/1eKTPOCTaHLIUS

MO/1yJIbHasi COJIHeUHasi 3/1eKTPOCTaHLUs

YTo TaKoe CO/IHEUHbIH 3/IeMeHT?

+CO/THEeYHbIH 3/1eMeHT Ha 0CHOBe (hoTo3ddeKTa

npeodpa3oBaHusA

Hp806pa30BaTe.ﬂB SHEepPrur COJJIHEUHOI'O H3J/IyUe€HHdA B 3JIEKTPUUECKYHO 3SHEpPrurlo, BBITIOJTHEHHBIA Ha

OCHOBe pa3/IMYHBIX (Pr3NIeCKUX PUHLIMIIOB TIPSIMOTO TTpeobpa3oBaHus
COJTHEeYHBIH 3/IeMEeHT C [IByCTOPOHHEN (POTOUYBCTBUTEIbHOCTHIO

COMTHEUHBIM 3/7€MEHT Ha OCHOBe TE€PMO3JIEKTPHUUECKHUX HBJ’IeHI/II\/’I, B KOTOPOM MCTOYHHKOM Terll/la

SABJIAETCA SHEPIrud CO/JIHEUYHOI'O U3/ IyUeHHA

COMHEeUHBI TMpeoOpa3oBaTeslb Ha OCHOBe SIBI€HHWS TEPMO3JIEKTPOHHOW SMHCCHH, B KOTOPOM

VICTOYHHKOM TeIl/1a SIB/ISIeTCsl SHepPrusi COTHeYHOI 0 U3/Ty4eHust
YTo TaKkoe TepMO3/IEKTPHUECKHH COTHEYHBIH 3/1eMeHT?

+COJTHeUHbIN 3/IeMEHT Ha OCHOBe TEPMO3JIEKTPUUYECKUX HBHEHHﬁ, B KOTOPOM HCTOYHHMKOM TeIljla

SIBJIAETCA SHEPIrysd COJIHEYHOI'O U3/TyUeHUs
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COJIHEUHBIM 3/1eMeHT Ha OCHOBe (hoTo3(ddeKTa

npeoOpa3oBaresib YHEPTUM COJTHEUHOTO M3/IyueHUs] B 37€KTPUYECKYH0 SHEpPrui0, BBIMIOJHEHHBIH Ha
OCHOBe pa3/InYHbIX (PU3UYEeCKUX TTPUHLIUIIOB MPSIMOT0 Mpeodpa3oBaHUs

COJTHEeYHBIH 3/IEMEHT C [IByCTOPOHHEH (POTOUYBCTBUTETBHOCTHIO

CONHeuHbIN TpeoOpa3oBaTeslb HAa OCHOBE SIBJIEHUSI TEepPMO3JIEKTPOHHOW 3MHMCCHH, B KOTOPOM
VICTOYHMKOM TeIl/1a IB/SIeTCsl SHePrusi COTHeYHOT 0 U3/TyueHust

YTo TaKoe TepMO03/IeKTPOHHbIN CO/IHeUHbIH Mpeodpa3oBare/ib?

+CoMHeuHBI TIpeoOpa3oBaTe/lb Ha OCHOBe SIBIEHHWS TEPMOYJeKTPOHHOW 3MUCCHHA, B KOTOPOM
VMICTOYHUKOM TeIl/1a SIB/SIeTCS SHEPrUsl COJTHEUHOT O U3TyUYeHUst

COJTHEeYHBIH 3/1eMeHT Ha 0CHOBe (hoTo3ddeKTa

ripeobpa3oBaresib SHEPrUM COTHEYHOTO HW3/y4YeHUsi B 3JIEKTPUUYECKYIO0 SHEepPruio, BBIOJHEHHbIM Ha
OCHOBe pa3/IMYHBIX (Pr3NIeCKUX MPUHLIMIIOB TIPSIMOTO TTpeoOpa3oBaHus

COJTHEUHBIH 3/IEMEHT C [IBYCTOPOHHEN (POTOUYBCTBUTEIBHOCTHIO

COMTHEeYHbIN 3/1eMEHT Ha OCHOBE TepPMO3JIeKTPUUECKUX SIB/IeHUM, B KOTOPOM HCTOYHHUKOM Teria
SIB/ISIETCS] SHEPTUsI COJTHEUHOTO U3/Ty4YeHUs

Yto TaKoe co/THeUHbIH (GoTOITeKTpUUECKUi nMpeodpa3oBaTe/ib?

+COMTHeuHbIN 371eMeHT Ha ocHOBe (hoTo3(ddekTa

npeoOpa3oBaTresib SHEPTUM COJTHEUHOTO M3/IyueHUsI B 37€KTPUYECKYH0 SHEpPryi0, BBIMIOJHEHHBIH Ha
OCHOBe Pa3/InYHbIX (PHU3UYEeCKUX IMPUHLIUIIOB MPSIMOT0 Mpeodpa3oBaHUs

COJTHEeYHBIH 3/IEMEHT C [IByCTOPOHHEH (POTOUYBCTBUTETHLHOCTHIO

COJTHEUHBIM 37eMEeHT Ha OCHOBe TepMO3/IeKTPUUeCKUX SBJIEHHWH, B KOTOPOM HWCTOYHUKOM Tellla
SIBJISIETCSL SHEPrysl COJTHEYHOT'O U3y4YeHust

CONHeuHbIN TpeoOpa3oBaTeslb HAa OCHOBE SIBJIEHUSI TEepPMO3JIeKTPOHHOW 3MMCCHH, B KOTOPOM
VICTOYHHKOM TeIl/1a SIB/SIeTCsl SHepPrusi COTHEYHOT 0 U3/TyueHust

YKaxuTe NpaBU/IbHOE omipe/eieHne ()0T03/1eKTPUUECKOH CO/THEYHOM 3/1eKTPOCTaHIMU:
+CoMHeuHasi 3/IeKTPOCTAHILMs], B KOTOPOW HCIIO/IB3yeTCsl Crocob MpsiMoro mpeoOpa3oBaHUs SHEPryUu
COJTHEUYHOT'O U3/TYyUEHUS B 3/IEKTPUUECKYIO SHEPTHIO

COJIHeYHasl 3/71eKTPOCTaHLIYs, B KOTOPOU 3HEeprusi COJHEUHOr0 M3/Iy4YeHHUsl UCTIOb3yeTCs] KakK MCTOUHUK
Teryia B TePMOJMHAMUUECKOM I[MK/ie TIpeoOpa30BaHus TeIJIOBOM YHEPTHU B MeXaHWYeCKyto, a 3aTeM B
3/1IEKTPUYECKYIO

COJTHEYHasl 3JIeKTPOCTaHL[Msl, B KOTOPOW M3/yueHWe OT ONTUUeCKOM KOHLEHTPUPYIOIeH CUCTeMBI,
00pa3oBaHHON TO/IEM T'eJTMOCTATOB, HAMPABJISETCS Ha YCTAHOBJEHHBIN Ha OalllHe TIPUEMHHUK SHepruu
COJTHEUHOT' O U3TyUYeHUsI

TepMO/IMHAMUYECKasi COJIHeUHasi 3/7eKTPOCTaHLMsl, B KOTOPOM 3HEeprus COJHEYHOro W3/yueHUs,
TIOTJIOIeHHas! TeTJIOHOCHTe/IeM B TIepBOM KOHTYDe, TiepeZiaeTcsi uepe3 Teryio0OMeHHUK TerJIOHOCHUTEITO
BTOpOT0 KOHTYpa

COJTHEYHasl 3/IeKTPOCTaHLMs, COCTOSIIasi U3 TMOBTOPSIIOLIMXCS KOHCTPYKTUBHBIX 371eMEHTOB-MOJYJIeH,
cofiep>KaluX OJHOTUIHbIE KOHLIEHTPATOPhl ¥ IPUEMHUKU SHEPTUX COTHEYHOT'O U3/TyueHHst

Bbibepume HecKo/1bKO NpasuibHbIX 8APUAHMO8 U HAXCMUMe KHONKY «/[aneex»
YTo 0THOCUTCA K HeAocTaTKaM (hoTo3/IeKTpUUYeCcKHX npeodpa3oBaresiei?
+BbICOKasi CTOUMOCTB (50%)

+cpasauTensHO HU3KMY KI1/T (50%)

OTCYTCTBHeE TO/IBWKHBIX YacTei

BBICOKAs HA/IE)KHOCTb U CTaOM/TbHOCTE pabOThI
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Tabymia 6 — Kpurepum oreHku copMHPOBAaHHOCTH KOMIIETeHI{HI

Kog 1 HaMeHOBaHUe Kputepuu orieHrBaHus chOPMUPOBAHHOCTY KOMIIETEHLIMN
WH/IMKaTOpa AOCTHKEHUs (4acTy KOMITETEeHLIMM)
KOMITeTeHLIUU COOTBETCTBYeT OLIeHKe «3auTeHO»
(4acT KOMIETeHI 1K) 50-100% oT MakcHMaJIbHOTO Oasiia

CTy,qEHT MPpaBHU/IbHO OTBE€UYAET Hd [MOCTaB/I€HHbIE BOITPOCHI,
MPpUHKUMAaeT dKTUBHOE yUdCTHe BO BpeMA IMPAKTUYECKOI'0O 3aHATHA,
3Hde€T OCHOBEI TEOPUHU q)OTOBHEKTpI/I‘-IECKOﬁ reHepdlii SHepruvu,

N -6rkoc-1 Opranusyer
paboTy 10 MOBBIITIEHUIO

3¢ deKTUBHOCTH
yMeeT BbIOMpaTh COTHEUHBIE 3/IeMEHThI U COTIaCOBBLIBATh UX C
SHepPreTUUecKoro u
NoTpebUTeN MU, JIOTUUECKU MBIC/IUT; CIIOCOOEH OpraHu30BaTh
3JIEKTPOTEXHUUECKOT 0
paboTy 1o MoBbILeHNI0 3P PEeKTUBHOCTA IHEPreTUIeCKOTO 1
obopy/j0BaHus

3JIEKTPOTEXHHUUECKOI'0O 060py,Z[OBaHI/IH

TEMA 5
BETPO3HEPI'ETHUKA

INPAKTUYECKOE 3AHATHUE Ne3
PACUYET BETPOSHEPTETUYECKOM YCTAHOBKU

Bonipocsl /1s1 codeceoBaHUs:
KakoBa nipupo/ja BO3HUKHOBEHUSI BeTPOB?
OCHOBHBIEe XapaKTepUCTHUKH BETPOB.
[IprMeHeHre BeTPOYCTaHOBOK B YCJIOBUsAX Poccuu.
OtpuiiaTenbHbIE SIBI€HUS TTPY paboTe BETPOYCTAHOBOK.
BetposHepreTtuka B Poccum.
B03MOXHOCTB MCTI0/Ib30BaHMUS SHEPTUU BeTpa.
BeTtpogoii kagactp Poccum.
PacueT uziea/lbHOTO U peasbHOIO BeTpsKa.
TWIIbl BETPO3HEPreTUUeCKUX YCTaHOBOK.
. BerposHepretuika. Betep u ero xapaktepuctuku. [lepcrieKTUBBI UCIIO/Ib30BaHUsI SHEPTUU BETPa,
JIOCTOMHCTBA U HEI0CTaTKHU.
11. Cuna Betpa. OnipefiesieHre cpefjHel CKOPOCTH BeTpa.
12. Knaccudukanys BeTpPOyCTaHOBOK IO K/jaccaM BeTpOJBHUTraresiei, JOCTOMHCTBA U HEJOCTaTKU
KJ1aCCOB.
13. OcHoBbI Teopur BOY. PacrionaraeMasi MOLLIHOCTh BeTPOKOJIeca.
14. KosdduiieHT UComb30BaHUS SHEPTHUX BeTpa.
15. Pexxumbl paboThl BeTpoKosieca. Knaccudukaius BOY.
16. Oxonornyeckue 1pobeMbl BETPOIHEPTeTHKH.

LoOoONUT kLN

—_
(=)

KOMIIBIOTEPHOE TECTUPOBAHUE

Bbibepume 00uH npasuibHbIll 6apUAHM 0meema u Haxcmume KHONky «/lanee»

YTo TaKoe BeTpOIHepreTuKa?

+0Tpac/ib YHEPreTHKY, CIIeL[MaIM3UPYIOIIascs Ha TpeoOpa30BaHNM KMHETHUECKOM SHepruy BO3YIIHBIX
Macc B aTMocdepe B 3/1eKTPHUECKYIO

COBOKYITHOCTb T€PCIeKTUBHBIX CIIOCOOOB TMOJy4YeHus], Tepefaud U MCII0/Ib30BaHUSl SHEPIHU, KOTOpbIe
pacripocTpaHeHbl He TaK [IMPOKO, KakK TPaJWLMOHHbIe, OJHAKO TMpE/CTaB/sSIOT WHTepeC U3-3a
BBITOZHOCTH UX WCTIO/Ib30BAHUS U, KaK MPABU/IO0, HU3KOM PHCKe TTPUYUHEHUsI BPeZia OKpYKarollel cpesie
TOTUTMBO M3 PaCTUTEJBHOTO WJIM JKUBOTHOTO ChIPbsl, U3 TIPOAYKTOB KU3HEesTellbHOCTH OpPraHW3MOB
WM OPraHNYeCKUX TIPOMBIIIJIEHHBIX OTXOZ0B
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HarpaB/ieHVMe ajbTePHaTUBHOW SHEepreTWKH, OCHOBAaHHOe Ha HeNoCpe/ICTBEHHOM HCII0/Ib30BaHUN
COJTHEUHOT'O W3/TyueHust /71l TIOJTyYeHHs SHePTruH B KaKOM-JIM00 BU/e

06/1acTh  XO3SIICTBEHHO-5KOHOMHUECKON  [1eTeIbHOCT  YesloBeKa, COBOKYIMHOCTb  0OOJbLIMX
€CTeCTBEHHBIX M HCKYCCTBEHHBIX TOJCHUCTEM, CAy)KallWX [Jisi 1peoOpa30BaHUs 3HEPrUM BOJHOTO
IIOTOKA B 3/IeKTPUUECKYH0 SHEPIUI0

YKaxuTe NpaBu/IbHOE ONpe/ie/IeHHe BeTporeHeparopa:

+yCTpOWCTBO [Jisi TNpeobpa3oBaHUsi KWHETHMUECKOW 3HepPruM BeTPOBOIO IIOTOKA B MeXaHUUeCKYHo
SHEpTrHIo BpallleH!s: POTopa C MOC/Ie[yIOIMM ee IpeoOpa30BaHUeM B 3/1eKTPUUYECKYIO SHEPTHUIo
HecKosibKo BOY, cobpaHHbBIX B OZJHOM W/IM HECKOJIbKMX MeCTax U 00beIMHEHHBIX B €JUHYIO CETh

TUIl BeTPSHBIX 3/IEKTPOCTAHLIUM, BeTpOreHepaTopbl KOTOPBIX YCTaHAB/IMBAIOTCS Ha XOJMax WU
BO3BBILLIEHHOCTSX

TUI BETPSIHbIX 3JIEKTPOCTAHLIMM, BETPOTe€HepaToOphl KOTOPBIX YCTAHAB/IMBAKIOTCS Ha HeDOJBIIOM
yJaneHuy ot bepera Mopsi UM OKeaHa

TUIl BETPSIHbIX 3JIEKTPOCTAHL|MM, BeTpOreHepaTopbl KOTOPBIX YCTaHaBIMBAKOTCS B Mope, 10-60
KWJIOMeTpOB OT Gepera

YKaxuTe NpaBU/IbHOE OIIpe/ie/IeHHe BeTPSHOU 3/IeKTPOCTaHIMHU:

+HecKo/ibKO BOY, cobpaHHbIX B OZIHOM M/IM HECKOIbKMX MecTax U 00be/JUHEHHBIX B €/JUHYIO CETb
YCTPOMCTBO /17151 TpeoOpa30oBaHysl KWHETHUECKOM SHepTrUy BeTPOBOT'O ITOTOKA B MEXaHUUYeCKYH0 SHEpPTHi0
BpallleHHs pOTopa C MOC/eAYIOIIMM ee Tpeobpa3oBaHKeM B 3/1eKTPUYECKYI0 SHEPTHIO

TUIl BeTPSHBIX 3/IeKTPOCTAHLIUM, BeTpOreHepaTopbl KOTOPBIX YCTaHAB/IMBAIOTCS Ha XOJMax WU
BO3BBILLIEHHOCTSX

TUI BETPSHBIX 3JIEKTPOCTAHLIMM, BETPOTe€HepaToOphl KOTOPBIX YCTAHAB/IMBAIOTCS Ha HeDOJBIIOM
yJaneHuy ot bepera Mopsi UM OKeaHa

TUIl BETPSIHbIX 3JIEKTPOCTAHL[MM, BeTpOreHepaTopbl KOTOPBIX YCTaHaBIMBAKOTCS B Mope, 10-60
KWJIOMeTpOB OT Gepera

YKaxuTe NpaBU/IbHOE ONpeje/leHHe Ha3eMHOU BeTPAHOHN 3/1IeKTPOCTaHIMU:

+TUN BeTPSIHBIX 3/IeKTPOCTAHLIUK, BeTpOreHepaTOpbl KOTOPBLIX YyCTaHAaB/IMBAIOTCS Ha XOJMax WU
BO3BBIIIEHHOCTSIX

yCTPOMCTBO /17151 TpeoOpa3oBaHysi KUHETUUEeCKOM SHepriy BeTPOBOI'0 IT0TOKA B MeEXaHUYeCKY0 SHepruio
Bpall{eHHs1 poTopa C MOC/IeAYIOLMM ee TpeoOpa3oBaHKeM B 371€KTPHUECKYI0 SHEPIUI0

HecKosibKo BOY, cobpaHHbIX B OZJHOM W/IM HECKOJIbKUX MeCTax U 00beIMHEHHBIX B €JUHYIO CETh

TUI BETPSHbIX 3JIEKTPOCTAHLIMM, BETPOTe€HepaToOphl KOTOPBIX YCTAHAB/IMBAKOTCS Ha HeDOJBIIOM
yJaneHuy ot bepera Mopsi UM OKeaHa

TUIl BETPSIHBIX 3JIEKTPOCTAHL[MM, BeTpOreHepaTopbl KOTOPBIX YCTaHaBIMBAKOTCI B Mope, 10-60
KWJIOMeTpOB OT Gepera

YkakuTe npaBwIbLHOE Onpe/ie/ieHHe MPUOPe)KHOH BeTPSIHOM 3/IEKTPOCTaHIMH:

+TUIl BeTPSHBIX 3JIeKTPOCTAHLMI, BeTpOreHepaTOpbl KOTOPBIX YCTaHABIMWBAlOTCSA Ha HeOO/bLIOM
yZJaneHuH ot Gepera Mopsi UM OKeaHa

yCTPOUCTBO /17151 Tpeobpa3oBaHysl KUHETUUECKOM SHepruu BeTPOBOI'0 IT0TOKA B MEXaHUYeCKY0 SHepruio
Bpall{eHHs1 poTopa C MOC/IeAYIOLM ee TpeoOpa3oBaHreM B 371€KTPHUECKYI0 SHEPIUI0

HecKosibKo BOY, cobpaHHbIX B OZJHOM W/IM HECKOJIbKUX MeCTax U 00beIMHEHHBIX B eJUHYIO CETh

TUIl BeTPSHBIX 3/IEKTPOCTAHLIUM, BeTpOreHepaTopbl KOTOPBIX YCTaHAB/IMBAIOTCSI Ha XOJMax WU
BO3BBILLIEHHOCTSX

TUIl BETPSIHbIX 3JIEKTPOCTAHL[MM, BeTpOreHepaTopbl KOTOPBIX YCTaHaBIMBAKOTCS B Mope, 10-60
KWJIOMeTpOB OT Gepera

YkaxuTe npaBu/ibHOe ompeje/ieHNe me/ib(oBoil BeTPAHOM 3/IeKTPOCTaHLIMHU:

+TUN BeTPSHBIX 5/IeKTPOCTaHL|UM, BeTpOreHepaToOpbl KOTOPBIX yCTaHaBiWBaKOTCs B Mope, 10-60
KWAJIOMeTPOB OT Oepera

yCTPOUCTBO /17151 Tpeobpa3oBaHysl KWHETUUECKOM SHepruu BeTPOBOI'0 IT0TOKA B MEXaHUYeCKY0 SHepruio
Bpall{eHHs1 poTopa C MOC/IeAYIOLM ee TpeoOpa3oBaHreM B 371€KTPHUECKYI0 SHEPIUI0

HecKosibKo BOY, cobpaHHbIX B OZJHOM W/IM HECKOJIbKUX MeCTax U 00beIMHEHHBIX B eJUHYIO CETh
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TUI BeTPSHbIX 3JIeKTPOCTAHL[MM, BeTpPOreHepaTopbl KOTOPBIX YCTaHaB/IMBAKTCS Ha XOJIMax WU
BO3BBIIIEHHOCTSIX

TUM BETPSIHbIX 3/1eKTPOCTaHL{MI, BeTpOreHepaTopbl KOTOPHIX YCTaHAB/IMBAIOTCS Ha HeDOJIbILIOM
y[aneHuy ot Gepera MOpsi U/ OKeaHa

YTo TaKoe BeTPOBOI MoTeHIHaA?

+TI0MHasi 9HEepPrusi BETPOBOTO TIOTOKA KaKOW-MO0 MEeCTHOCTH Ha OrpefielleHHOM BBICOTe Ha[
NIOBEPXHOCTBIO 3eMJ/IU

SHEPreTUYeCKUI KBUBAJIEHT BETPOBOTO IMOTOKA KaKOW-TMO0 MECTHOCTH Ha OTIpe/ie/IeHHOM BBICOTe Haf,
NIOBEPXHOCTBIO 3eMJ/IU

YacTh BaJIOBOTO MOTEHIIMAaIa, KOTOpasi MOXKeT OBbITh 1T0JIe3HO MCITI0/Ib30BaHa C TIOMOIIbI0 COBPEMEHHOT0
BeTPO3HepreTUYeCcKoro 000pyZ0BaHuUsl C yueToM TpeOoBaHUi COLManbHO-3K0I0rMYecKoro Xxapakrepa
YacTb TEXHUUeCKOro T[OTeHlMana, MCIoAb30BaHue KOTOPOro SKOHOMHYeCKH 3¢ (eKTUBHO B
COBPEMEHHBIX YCJIOBUSIX C yUeTOM TpeOoBaHUM COLMaIbHO-9KOHOMUUECKOr0 XapakTepa
CUCTeMaTH3UPOBaHHBIA CBOJ, CBeJleHUM, XapaKTepH3YIOL1i BeTPOBble YCI0BHUS MECTHOCTU U JAFOLIUU
BO3MO)XHOCTb KOJIMUECTBEHHON OLIeHKM 5HEepPrud BeTpa M pacueTa OXXuZJaeMoill BbIpabOTKU
BeTPOIHEepreTUYeCKUMH yCTaHOBKaMU

YTo TaKoe Ba/10BOM NOTeHIHA/I?

+5HepreTUYeCKU SKBHBAJIEHT BETPOBOTO IMOTOKA KaKOW-MOO0 MECTHOCTH Ha OTpefie/ieHHOW BBICOTE
Ha/l TOBEPXHOCTBI0 3eM/IU

TIOJIHAsE SHEepPrysi BeTPOBOTO TIOTOKA KakOW-MO0 MeCTHOCTH Ha Orpefie/leHHOM BBICOTE Haf
NIOBEPXHOCTBIO 3eMJ/IU

YacTh BaJIOBOTO MOTEHIIMAaIa, KOTOpasi MOXKeT OBbITb 1T0J/Ie3HO MCTI0/Ib30BaHa C TIOMOIIbI0 COBPEMEHHOT0
BeTPO3HepreTUYeCcKoro 000pyZ0BaHusl C yueToM TpeOoBaHHU COLManbHO-3K0I0rMYecKoro Xxapakrepa
YacTb TEXHUUeCKOro TMOTeHllMana, MCIoMb30BaHue KOTOPOro SKOHOMHYeCKH 3((eKTUBHO B
COBPEMEHHBIX YCJIOBUSIX C yUeTOM TpebOoBaHUM COLMaIbHO-9KOHOMUYECKOro XapakTepa
CUCTeMaTH3UPOBaHHBIA CBOJ, CBeJleHUM, XapaKTepU3YIOLMN BeTPOBble YCI0BUS MECTHOCTU U JAFOIIUN
BO3MO)XHOCTb KOJIMUECTBEHHON OLIeHKM 5HEepPrMM BeTpa M pacueTa OXuZJaeMoil BbIpabOTKU
BeTPOIHEepreTUYeCKUMH yCTaHOBKaMU

YTo TaKoe TeXHHUeCKUH NoTeHIuan?

+YacTb Ba/iOBOTO TIOTEHI[Masna, KOTOpas MOXKeT OBITh TIOMe3HO WCIO/Ib30BaHA C  TIOMOIIBIO
COBPEMEHHOI0  BeTPO3HepreTnyeckoro oOopyzAoBaHUSI C y4yeToM TpeOOBaHMH  COLMATIbHO-
5KO0JIOTUYEeCKOr0 XapakTepa

TIO/IHasi SHeprysi BeTPOBOTO IIOTOKA KakoW-MO0 MeCTHOCTH Ha oOrpefieleHHOM BbICOTe Haj,
TOBEPXHOCTHIO 3eMJIn

SHepreTUYeCcKUil SKBUBAJIeHT BETPOBOrO IOTOKA KaKOW-1160 MEeCTHOCTU Ha orpe/ie/leHHOM BbICOTe Haf,
TOBEPXHOCTHIO 3eMJIn

4yacTb TEeXHUYeCKOro T[OTeHllMana, MCI0/Ib30BaHue KOTOPOro SKOHOMUYeCKd 3((eKTUBHO B
COBPEMEHHBIX YCJIOBUSIX C YUeTOM TpeOOBaHMU COIMaTbHO-9KOHOMHUYECKOT0 XapaKTepa
CHCTeMaTU3UPOBAaHHBIA CBOJ, CBe/IeHUM, XapaKTepH3yIOLUK BeTpOBble YCI0BUS MECTHOCTH U JJaroLIN
BO3MO)KHOCTh KOJIMUECTBEHHOW OLIEHKM JHEPIrMM BeTpa M pacueTa OXKWZAaeMoi BbIpabOTKU
BeTPO3HepreTUUeCKUMH yCTaHOBKaMU

YTo TaKoe IKOHOMHUYECKHUH MOTeHIHaN?

+4acTb TEeXHUYeCKOro T[OTeHLlMana, WCIO0/Ab30BaHUe KOTOPOrO SKOHOMHUYECKH 3S(QeKTUBHO B
COBPEMEHHBIX YCJIOBUSIX C YUeTOM TpeOOBaHMI COIMaTbHO-9KOHOMUYECKOT0 XapaKTepa

TO/IHasi SHeprysi BeTPOBOTO IIOTOKA KakoW-MO0 MeCTHOCTH Ha oOrpefieleHHOM BbICOTe Haf,
TOBEPXHOCTHIO 3eMJIn

SHepreTUYeCcKuil SKBUBAaJIeHT BETPOBOTO MOTOKA KaKOM-1160 MeCTHOCTU Ha orpe/ie/leHHOM BbICOTe Haf,
TOBEPXHOCTHIO 3eMJIn

YyacTb BaJIOBOTO MOTEHIIMaa, KOTopasi MOXKeT ObITb 110/1e3HO HCII0/Ib30BaHa C TIOMOILIbIO COBPEMEHHOI'0
BETPOIHEPreTUYeCcKoro 000pyZOBaHMUs C yUeTOM TpeOOBaHUI COLMATbHO-3KOIOTHYeCKOT0 XapaKTepa
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CUCTEMAaTH3UPOBaHHBINA CBOJ, CBeJleHUM, XapaKTepU3YIOLLMi BeTPOBbIe YCIOBHUS MECTHOCTU W JAFOIIUM
BO3MOKHOCTh ~KOJIMUECTBEHHOW OL€EHKH SHEPIrMM BeTpa M pacyeTa OXXWJAeMOW BbIpaOOTKU
BeTPO3HepreTUYeCKUMU YCTaHOBKaMU

Yro Takoe BeTPOBOM KajacTp?

+CUCTeMaTU3MPOBaHHbIN CBOJ, CBeZIeHUM, XapaKTepy3YIOLL1ii BeTPOBbIE YC/IOBUSI MECTHOCTHU U JArOLIUM
BO3MOKHOCTh ~KOJIMUECTBEHHOW OL[€EHKH SHEPrMM BeTpa M pacyeTa OXXWJAeMOW BbIpabOTKU
BeTPO3HepreTUYeCKUMU YCTaHOBKaMU

TO/IHas SHEepPrysi BeTPOBOTO TIOTOKA KakKOW-MO0 MeCTHOCTH Ha Orpefie/ieHHOM BBICOTE Haf
TIOBEPXHOCTBIO 3eM/n

JHEPreTUUeCKUI SKBHUBAJIEHT BETPOBOTO TTOTOKA KaKOK-TMO0 MECTHOCTH Ha OTpe/ie/IeHHON BBICOTe Ha[
TIOBEPXHOCTBIO 3eM/r

YacTh BaJIOBOTO MOTEHIIMAaIa, KOTOpasi MOXKeT OBbITb 1T0JIe3HO MCTI0/Ib30BaHa C TIOMOIIbI0 COBPEMEHHOT0
BeTPO3HepreTHUueckoro 0060py/[0BaHuUs C y4eTOM TpeOOBaHH COLMATbHO-3K0I0TMUeCcKOoro XapakTepa
YacTb TEXHUUeCKOro TMOTeHlMana, MCIoAb30BaHue KOTOPOro SKOHOMHYeCKH 3((eKTUBHO B
COBpPEeMEeHHBIX YCJIOBUSIX C y4eTOM TpeOOoBaHUM COIMaTbHO-9KOHOMUYECKOT0 XapaKTepa

UYeM nopo>xjaoTca TeueHus arMmocgepHoro Bo3jgyxa?

+HepaBHOMEPHBIM HarpeBOM ITOBEPXHOCTH 3eMJIU OT COJIHEYHOT' 0 U3J/TyYeHUs!

BpallleHueM 3eMJiu

JleICTBUEM CUJIBI TSDKECTH

1[eHTPOOEXKHOM CUITOM

rpaButanel JIyHsl

KaxkoBa 10/151 JHeprud, BhIpadaThIBaeMoii Ha BeTPO3/IEKTPOCTAHIUSX, OT MOTPeb,/isieMoii B Mupe?
+0,001

10,000

1,000

0,100

Bo cK0/1bKO0 pa3 3Heprus JBHXYIMXCA BO3YIIHbIX MacC MpeBbIlIaeT 3anackl THAPO3HepPruy Bcex
pek?

+100

10

1

0,1

HauboJ1b111ee KOJIHUeCTBO BeTPOYCTaHOBOK PAcCIi0/I0)KeHO B:

+ EBpore

CIIIA

Poccuu

Keipreizcrane

IIpu KaKuXx CKOPOCTAX BeTpa Han0oJiee BHITOAHO HCII0/1b30BaTh BeTPOIHEPreTHUeCKHe
ycTaHoBKH (M/C)?

3...5

5...8

8...10

+10...12

cBbile 12

IIpu KaKMX CKOpPOCTSIX BeTpa He BBIF0/JHO HCI0/1b30BaTh BeTpPOIHepreTuyeckue yCTaHOBKHU (M/c)?
+3...5

5...8

8...10

10...12

cBbile 12

35



I'ae HaxoAMUTCA 00/1aCTh «3aTHIIBA» CO C/IA0BIMH MepeMeHHbIMH BeTpaMu?

+Ha 3KBaTOpe y 3¢eMHOM MTOBEPXHOCTHU

1o 30° ceBepHO U 10’KHOM IIMPOT

Ha rpaHULe CyLIU U MOps

B OeperoBbIX pailioHaX OOJBIIMX MOpeli U OKeaHOB

BricoTa c/1051 maccaToB NPOCTHPAETCA HA PaccTossHUE (KM):

+or 104

oTr4 no 8

-0T 8 1o 10

-ot 10 1o 14

BbicoTa /1051 aHTHIIACCAaTOB NMPOCTHPAETCA Ha paccTosinue (Km):

or 1 no 4

+oTr 4 10 8

ot 8 no 10

ot 10 1o 14

KakoBa cpejHssi CKOPOCTb HOr0-BOCTOYHBIX IACCAaTOB CEBEPHOr0 MOJ/IylIapus y MOBEPXHOCTH
3emiu (M/c)?

+6...8

4...6

2..4

10...12

ITo Kako¥ NpuuYKHHe BO3HUKAIOT 0eperoBbie MOPCKHE BeTPbI, Ha3bIBaIOIUecs Opu3amu?
+BC/Ie/ICTBYE M3MEHeHUs TeMIepaTyp AHEM U HOUbIO

BCJIe/ICTBYE BpallleHUs1 3eM/v

BC/I€/ICTBHE JBM)KEHUSI MOPCKUX TeUeHUH

BCJIe[ICTBHE BO3HUKHOBEHMUSI BOJIH

B KakoMm HampaB/IeHHH JBHXKeTcs1 Opu3 AHem?

+X0JIOAHBIA MOPCKOM BO3/lyX YCTPEMJIIeTCS Ha CYLLY, MOAHUMAIOLLWKCS HaJl Cyllleid BO3AYX TeUET B
BepPXHEM CJI0e B CTOPOHY MOpsI M Ha HEKOTOPOM PacCTOSIHUM OT bepera OmycKaeTcst BHU3
TeT/IbIi MOPCKOM BO3/1yX YCTPEMJISIETCS] BBEPX, C CYLIM BO3JyX T€UET B HUXKHEM CJIO€ B CTOPOHY MOPSI
JIBIDKEHMS BO3AYIIHbIX MacC He POUCXOJUT

BO3/IyX HETIPEPHIBHO JIBMKETCSI C MOPSI BITyOb MaTepHKa

B KakoMm Hanpas/IeHHH JBH)KeTCs1 Opu3 HOUbI0?

XOJIOAHBIM MOPCKOM BO3/lyX YCTPEMJISIeTCS Ha CyIy, TOAHUMAIOLUKCS HaJl Cyllield BO3AyX TeuéT B
BepXHeM CJI0e B CTOPOHY MOpsI M Ha HEKOTOPOM PacCTOSIHUM OT bepera OmycKaeTcst BHU3
+TeryIbIi MOPCKOM BO3/1yX YCTPEMJISIETCSI BBEPX, C CYIIM BO3JyX T€UET B HIXKHEM CJIO€ B CTOPOHY MOPSI
JIBDKEHMS BO3YIIHBIX MacC He POUCXOJUT

BO3/IyX HETIPEPHIBHO JIBMKETCSI C MOPSI BIJTyOb MaTepHKa

KakoBa 30Ha pacnpocTpaHeHusi Opu3za?

+0K0/10 40 KM B CTOpPOHY MOps U 40 KM B CTOPOHY CYIIU

OKOJIO 5 KM B CTOPOHY MOPSI U 5 KM B CTOPOHY CYILIH

oko0s10 140 kM B cTOpoHY Mops 4 140 KM B CTOPOHY CyIIU

0K0/10 200 KM B cTopoHYy MOpsi ¥ 200 KM B CTOPOHY CyILIH

KakoBa BbICOTa pacrpocTpaHeHusi 6pu30B, M?

+ot 200 g0 300

ot 1200 go 1300

ot 2200 mo 2500

ot 10 no 30

Korja Mo)xHO Hab/1r0AaTh OpU3bI B yMepeHHOM mosice?

+TOJIBKO JIeTOM, IIPH JKapKOU Moroe

TOJIbKO BeCHOU
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TOJIbKO OCEHbIO

TOJIBKO 3UMOM

YTo Takoe MyCCOHBbI?

+T0/10Bble M3MEHeHHsI TeMITepaTyphl B OeperoBbIX paiioHax OOMBIINX MOpel M OKeaHOB, BHI3bIBAIOLIHE
LUPKY/IsILMI0 O0see KPYITHOTO pa3Mepa, aHaJIOTUUHY0 Opri3aM

BeTep y MOBEPXHOCTH MOPS

BeTep y [NOBepXHOCTH CYLLIHN

BeTep Ha BbicOTe 100 M OT MOBEpXHOCTU MOpS

BeTep Ha BbicOTe 100 M OT MOBEPXHOCTH CYILLU

Kak u3MeHsieTcsl CKOPOCTh BeTpa NPH U3MEeHeHHUH BBICOTHI OT YPOBHS 3eMJ/IH JI0 CTa MeTPOB?
+yBeIMuUBaeTCs

yMeHbIIaeTCst

CHayasla yBe/IMUMBaeTCs], 3aTeM YMeHbIIaeTCsl

CHayasia yMeHbIlaeTCs], 3aTeM YBe/IMYUBaeTC s

KakoBo Ha3HaueHHe UHBEPTOPa B CXeMe SHeproyCTaHOBKH C UCI0/Ib30BaHueM BOY?
+Tpeobpa3yeT SHepruio, 3araceHHyI0 B aKKyMYJ/ISTOPHOM OaTapee, B BBICOKOKaueCTBEHHOE HalpsDKeHHe
peryaupyer 3apsijHOe HarpsukeHue

TIpeIoXpaHsieT akKyMy/ISTOPHYHO OaTapero OT repe3apsiza

KOHTPOJIJIep Harpy30K IOCTOSSHHOI'O TOKa

KakoBo MakciuMasibHOe 3HaueHne K03(¢uiueHTa UC0/1b30BaHNsI BeTPOBOi 3Heprumn?
+0,45

0,80

0,85

0,95

0,90

Kakoii haKkTop oKa3pIBaeT Han0o/Ib1Iee BJIMsIHHE HA MOIJHOCTh BETPOBOI'0 MOTOKA, IPOXO/AIIEro
yepes onpe/e/IeHHY0 IUI0I[a/Ab?

IIJIOTHOCTB BO37yXa

+CKOpOCTh BO3/yXa

T/I01a/Ib NTOTIePeYHOro CevYeHus I0ToKa

KOJIMUeCTBO JIOTacTel Koseca

Kakoii MakCcMMa/IbHOW MOIIJHOCTHI0 00/1afaeT coBpemenHas BOC (kBT)?

+500

100

200

1000

5000

3aBHCHUT /I CTOMMOCTB npou3BeeHHOU BIC 3/71eKTpo3Heprum oT ee pacnoyio’KeHus: Ha
nodepexxpe WIN B/IAJTH OT MOps?

+Ha 1obepekbe HiKe, YeM BT OT MOPS

Ha robepeskbe BbIllle, UeM BAAIU OT MOPSI

He uMeeT 3HaueHusl

Jinsa Hayaa padoThl Kakoil KOHCTPYKIuu BIOC Heo0Xx0/juM0 PacCKpPyTHTh poTop?
BeTPOYCTaHOBKEe C TOPU30HTA/IbHOW OChIO Bpall[eHUs

+BeTpozBuraresto lapre

BHUXPEBOMY BeTpPO/IBUraTesI0

BCeM yCTaHOBKam

HeT HeoOXOAUMOCTH

K kakomy kiaccy BOY oTHOCAT ycTaHOBKH € JuaMeTpoM BeTpokosieca 90...130 m?
Marsble

cpezHue
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Oosblive

+oueHb OOJIbIIINE

K kakomy k1accy BOY oTHOCAT yCTaHOBKH C JjuaMeTpoM BeTpokosieca 10...25 m?

+MaJibie

cpefHue

OosbInve

oueHb 0oJIbIlIKe

Kakue kosiedanus renepupyrot B3C?

+HeC/IBIIINMbIe YXOM, HO BPeJJHO ZIeMCTBYHOIIMe Ha Jito/iel nH(pa3ByKOBbIe KoiebaHUs C UaCTOTaMU
Hke 16 'y

Kojiebanust ¢ yacrotamu ot 40 1o 100 I'ng

KosebaHus ¢ yactotamu ot 60 10 200 '

KoJjiebanust ¢ yacrotamu ot 200 10 400 T'ig

Kakoe MUHHMaJ/IbHOE PaCcCTOSTHHE A0/DKHO ObITh MEX/y BeTpAKaMu?

+He MeHee UX YTPOEHHOU BbICOTHI

He 0oJiee UX YTPOEHHOU BBICOTHI

He 0oJiee WX y/IBOEHHOM BBICOTHI

He YMeeT 3HaueHUs

KaxkoBbI nepcneKTHBbI UCI0/1b30BaHusa BOC?

B O/TvpKaiitiieM OyzyIeM CTaHyT OCHOBOW OOJBIION SHEPTeTUKH

+MOryT OBbITH 0JIe3HBIMU B palioHaX, Ky/la 3aTpy/JHeHa Io/jaua SHepruu B Apyrux Gopmax, u rie
MOTPeOHOCTH B SHEPTMM OTHOCUTETbHO HEBETUKU

HeT MepCIeKTHB

Jins BbIpAaBHUBAHKMs HEPAaBHOMEPHOCTH BBHIPA0OTKH HEPryM M0 MOIIHOCTH U YaCTOTe TOKA B
KOHCTpYKuu BOC npuMeHAIOT:

+aKKyMYyJIITOPBI

VHBEPTOPbI

MY/IbTUTIIMKATOPbI

BBINIPSIMUTE/TU

Kakue THIIBI POTOPOB NO/TyYH/IM HAUOO/IbIIIee pacpocTpaHeHne B KOHCTpykusax BOC?
KapycCeJbHble

OPTOrOHA/IbHBIE

MHOT0JI0NaCTHbIE

+MaJ1o/I0MacTHbIe

Bbibepume HecKo/1bKO NpasuwibHbIX 6APUAHIMO8 0OMeema u Haxcmume KHONKy «/anee»

OTMeTbTe HEBepHOe YyTBep)K/ieHHe

CcTOMMOCTb 1KBT ycTaHoB/eHHOW MowHOCTH BOY HamHoro Huxke, yeM y @3C u cpaBHHMMa €O
CTOMMOCTBI0 MUKPOI'DC

+crouMocThb 1KBT ycTaHOoBIeHHOU MolfHOCTH BOY HamHoro Bhillle, ueM y @I3C(50%)

BEeTPOBBIE PeCYPChl, IO CPAaBHEHUIO C COJIHEYHBIMHM, pacripefiesieHbl JOCTaTOYHO PaBHOMEPHO B TeueHue
rojia u B TeueHHe JHs

+BeTpPOBbIE PeCyPChl, TI0 CPAaBHEHUIO C COJIHEUHBIMU, paclipe/ie/ieHbl HePaBHOMEPHO B TeUeHHe rojia u B
TeueHue AHs (50%)

B3DY MO0kHO pa3MecTUTh He/jaieKo 0T 00beKTa SHeprocHabKeHust

o cpaBHeHut0 ¢ @IC, npousBocTBO BOY He TpebyeT BHICOKOTEXHOIOTMUECKOro 000py/10BaHus
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Tab6ymia 7 — Kpurepumu onjeHKH copMHPOBAHHOCTH KOMIIeTeHI{HI

Kog 1 HaMeHOBaHUe Kputepuu orieHrBaHus chOPMUPOBAHHOCTY KOMIIETEHLIMN
WH/IMKaTOpa AOCTHKEHUs (4acTy KOMITETEeHLIMM)
KOMITeTeHLIUU COOTBETCTBYeT OLIeHKe «3auTeHO»
(4acT KOMIETeHI 1K) 50-100% oT MakcHMaJIbHOTO Oasiia

CTy,qEHT MPpaBHU/IbHO OTBE€UYAET Hd [MOCTaB/I€HHbIE BOITPOCHI,
MPpUHKUMAaeT dKTUBHOE yUdCTHe BO BpeMA IMPAKTUYECKOI'0O 3aHATHA,
3HaeT O6I.U"I/Ie CBeJleHHUA O BeTPO3HepPreTruke, OCHOBHbBIE THUIIbI B2Y u

N -6rkoc-1 Opranusyer
paboTy 10 MOBBIITIEHUIO

3¢ deKTUBHOCTH
UX K/1acCU(PUKAIIMIO, YMEeT TTPOU3BO/IUTh PAaCUeThl TI0 BLIOOPY
HEepPreTUUecKoro u
3JIeMEHTOB BeTPOYCTaHOBOK; JIOTMUECKH MBIC/TUT; CIIocobeH
3/1IeKTPOTEXHUUECKOTO
OpraHU30BaTh PabOTYy IO MOBBIIIEHUIO YPHEKTUBHOCTH
obopy/j0BaHus

SHEpPreTUu4YeCKoro 1 3jIeKTpOTeEXHUYECKOIr'0o 060py,Z[OBaHI/IH

TEMA 6
IHEPI'ISI BOJ/IH

Bonipocsl 1s1 cobecejoBaHUs:

KakoBblI 3HepreTrueckrie pecypchbl OKeaHa?

[IpuHLMNIMATBHBIE CXeMbl YyCTaHOBOK 110 UCII0/Ib30BaHUI0 SHEPTUY OKeaHa.

Krnaccudukaiiyst ycTpoicTB 10 UCTIOIb30BaHUIO BOJTHOBOU SHEPTHUH.

MeTo/, OLIeHKU 3HepreTUuecKoro pecypca JTMHeiHON BeTPOBOU BOJIHBI.

[ToHsiITHE BTOPUYHBIX SHEPreTUYeCKUX PeCypCoB.

Vcnionib30BaHre BTOPUYHBIX SHEPreTUYeCKUX PeCypCOB /ISl TT0/IyUeHHs 31eKTPUUYeCKOn 1

TeI/JIOBOU SHEPIUM.

7. Cnocobbl MCTIONMB30BaHMS U Tpeobpa3oBanus BOP.

8. OHeprus BoiH. XapaKTepUCTUKN BOJTHOBOTO IBW)KEHUS. AMIUIUTY/a.

9. MoiHOCTb BOTHOBOIO ABWXeHUs1. CKOPOCTh IepeMelL{eHHs] BOJIHBI.

10. TTpeobpa3oBaTesi 3HEPTUU BOJTH (CXEMBI, TIPUHIIUT 1eHCTBYS, 3P PeKTUBHOCTb, JOCTOUHCTBA U
HeJJOCTaTKH).

11. BomHOBOe ABW)XEHUE.

12. OHeprus U MOILJHOCTb BOJIH.

13. Onucanue peajbHBIX BOJIH.

14. YcrpoiicTBa it ipeobpa3oBaHus SHEPIUU BOJIH.

15. ¥YTka Conrepa.

16. Konebmomuiics BoAsSHOM CTOO.

oA

KOMIIBIOTEPHOE TECTUPOBAHUME

Bbibepume 00uH npasuibHblll 6apuaHm omeema u Haxcmume KHONKy «/laneex»

I'mpposnepreruka — 3710:

+06/1aCTh X0351MICTBEHHO-9KOHOMUYECKOH /lesiTe/IbHOCTH UesloBeKa, COBOKYITHOCTb OO/IBIINX
€CTeCTBEHHBIX M NCKYCCTBEHHBIX TIOZCHCTEM, CTy>KallkX AJis Tpeobpa3oBaHusl SHEPTUX BOJHOTO
II0TOKA B 3/IeKTPUYECKYH0 SHEepPIU0

HarpaBJ/IeHVe 3HepreTHKH, OCHOBAaHHOe Ha IPOM3BOJCTBE 3JIEKTPUYECKOW SHepruu 3a CUYéT SHepruwy,
cofiepkallieiicst B HeJipax 3eMJId, Ha Te0TepMaslbHbIX CTaHLIASX

Cr1ocob TomyueHnst SHePruU My TéM TIOMMKH U ITepeHarpaB/ieHrsl SHePrUuy MOJIHUM B 3/IEKTPOCETh
cuHTe3 Oosiee TSUKENBIX aTOMHBIX sifiep U3 6osiee IETKUX C 1ie/bI0 T0/TyUeHUsl SHepryu, KOTOPbIM HOCUT
ynpaBJ/isieMblid XapakTep

HOBas TeH/leHLUs B SHepreTHKe, CBA3aHHasl C IPOM3BO/CTBOM TeIVIOBOW U 3/IeKTPUYECKOU SHeprun
MomHoCTh, IepeHocuMasi BOJIHaMH Ha I1y00Koi Boje, TPONopIHoHaIbHA:

+KBa/IpaTy UX aMIUIUTY/bl U [IepUOAY

aMIUIATYZie

39



repuoay
KBaJIpaTy aMILIUTY/Ibl

Kakue BO/THBI NIPe/ICTaB/IAIOT HAUOO/IBIIIUI HHTEPeC /IS MO/ TyUYeHHs IHePTrum?
+pmuHHOTIeproHbIe (T210 ¢) 60/bIION aMIUTUTY/BI (A22 M), TIO3BOJISIONIE CHUMATh C eIMHULBI
JUTMHBI TpebHs B cpeiHeM oT 50 f0 70 kBT/mM

Kopotkonepuogssle (1T<10 c)

BOJTHBI C aMILTUTYyi0k OoT 1 fio 1,5 M

Kakyr MOIIHOCTH C eAUHMIIBI A/THHBI IPe0HS B CpeJHEM MO3BOJIIIT CHUMATh
anuaHonepuoaHbie (T~10 ¢) Bo/IHBI 00/IBIIOH aMIUTUTYABI (a2 M)?

+ot 50 10 70 kBT/M

ot 10 no 20 kBt/m

ot 20 1o 50 kBT/™m

ot 70 no 100 kBt/™m

YKaKuTe COOTHOILIEHHE, yCTaHAB/IMBaKIIee 3aBHCUMOCTb MeXAYy YaCTOTOM U IJTUHOM AJIs
TOBEPXHOCTHOM BOJIHBI Ha IJTy00KO# Boje:

+/1=27z2g
w
/2
v=aw=a 24
A
oA
c=—
2
T 274
g

B kakoii ctpaHe pa3pafoTaHa ycTaHOBKA, H300pa)keHHas Ha pucyHKe (1 — 80/1H060l nodvem
YpO6Hsi; 2 — 8030yWHbIL NOMOK; 3 — mypOuHa; 4 — eblnyck 8030yxa; 5 — Hanpae/eHue 80/HblL; 6 —
onycKaHue ypoeHsi; 7 — enyck 8030yxa)?

R o o,

+BenukoOpuTaHus

Anonus

CIIIA

Poccus

B yem cocToAT NpeuMyieCcTBa NO/{BOJAHBIX YCTPOHCTB?

+T103BOJISIIOT M30€sKaTh IITOPMOBOI'O BO3/leliCTBUS Ha IpeobOpa3oBareny

YBEJIMUMBAIOTCS TPYAHOCTH, CBsI3aHHBIE C M3BJIeUeHHeM SHepPriuu U 00CTy>KBaHUEM
CYILIeCTBEHHO YMEHBIIIal0TCs TPYAHOCTH, CBsI3aHHBIe C M3B/leYyeHneM SHepPruu U 006CIy>KMBaHHeM

Bbibepume HecKo/bKO NpaswibHbIX 0Meemos omeema u Haxcmume KHONKy «/lanee»
IToBepXHOCTHBIE BOJTHBI HA I/Ty00KOM BO/ie UMEKOT CJ/1e/[yIOI[ie OCHOBHbIE XapaKTepPHbIe
0C00eHHOCTH:

+ BOJIHBI SIB/ISIFOTCS] Hepa3pyLIaoIUMUC CUHYCOW/aIbHBIMU C HeperyasipHOU J/TMHOM, (a30ii 1
HaripaBJ/ieHHueM Tpuxo/a (25%)
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+ IBW)KeHHe Ka)KJ0M YaCTHULIbI )KUJKOCTU B BOJTHE SIBJISIETCS] KDYTOBBIM (B TO BpeMsI KaK M3MeHSIOILHecs
OuepTaHUsI BOJIH CBU/IETE/ILCTBYIOT O PACIIPOCTPaHEHUH BOJTHOBOTO JIBHM)KEHHSI, CAMH 110 ce0e UaCTHUIIbI
He CB$I3aHbI C 3TUM /IBW)KEHHEM U He NepeMellaloTcsl B ero HarnpassieHun) (25%)

+aMIUTUTY/a JBM>KEHUS YaCTHUL] XKUJKOCTH KCTIOHEHIIMAbHO YMeHbIIaeTcst ¢ ryouHo (25%)

+ CyLLeCTBEHHO, YTO aMILJIUTYy/la BOJIHBI d He 3aBUCUT OT ee JJIMHBI [, CKOpOCTH pacripoCTpaHeHus C ,
nepuoza T, a 3aBUCUT JIMILLIb OT XapaKTepa Ipe/lleCTBOBABIIEr0 B3aUMO/IeHCTBUS BeTpa C MOPCKOMU
MOBEePXHOCTHIO (25%)

aMIUTUTYZIA JBW)KEHUS YaCTHUL] )KUJKOCTH KBaJIpaTUUHO YMEHBIIIAeTCs C T/TyOMHOM

Kakoe cooTHoIIeHHe onipe/ie/isieT epUoJ, BH)KeHUS] BOTHbI?

27
A==F
w
v=aw=a 2ﬂ-g
A
oA
cC=—
2z
2
7= [P s50%)
g
2r 2r 27A
+I=—= = (50%)
W 2rg g
A

Kakoe cooTHOIIeHHE onpe/ie/isieT CKOPOCTh YaCTHIIbI JKH/JKOCTH B rpe0He BOTHBI?
+V=aw (50%

tv=a,TE (50%)
2
A= ”j”
W
oA
c=—o
27
T 27

g

2rg

0
ro [P
g
+V =am (33%)
e
+ oy (33%)
A

ve= 22 (33%)
27 ?
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B ueM COCTOAT NMPeUMYyIIeCTBA «OPUCTO/IBCKOTO IH/IHH/Pa»?

+0MnTHUMa/bHast 4aCTOTa, Ha KOTOPYIO OH HAaCTPOEH, He OTpakaeT SHePruro Apyrux BosH (50%)
OINTHMaJ/IbHasi YaCTOTa, Ha KOTOPYIO OH HaCTPOEH, OTPa)kaeT SHEPrHI0 JPYTUX BOJIH

+3Heprusi Pyrux 4aCToT MOXKET MOT/IOL[aThCs WIMHAPAMU, HACTPOEHHBIMU Ha Jpyryo yacToTty (50%)
IToBepXHOCTHBIE BOJIHBI HA I/Ty00KOM BO/ie HMEHT CJ/1e/[yIoI[ie 0CHOBHbIe XapaKTepHbIe
0CO0EHHOCTH:

+HepaspylIallrecss CUHYCOMA/IbHbIE C HEeperyJ/IsipHOM AJIMHOM, (ha30l 1 HarpaBIeHreM NpUxXoja
(20%)

+IBIKEHNe KaK0W YaCTULIbI )KUJKOCTU B BOJTHE sIBJIsIeTCs1 KpyroBbiM (20%)

+aMIUTUTY/a JBM>KEHUS YaCTHUL] XKUJKOCTH KCTIOHEHIIMAbHO YMeHbIaeTcst ¢ ryouHoi (20%)
+aMIIUTY/,a BO/IHBI d He 3aBUCHUT OT ee JIJIMHBI [, CKOPOCTU pacripocTpaHeHus ¢, nepuoga T (20%)
+aMIUIMTyZia BOJIHBI 3aBUCUT OT XapakKTepa Mpe/lieCTBOBABLIEr0 B3auMOIEUCTBUS BeTpa C MOPCKOU
roBepxHOCThIO (20%)

B BOJTHAX Ha IJTyOOKOM BO/le UIMEEeTCS TTOCTYTAaTeTbHOe IBMXKEHUE KUAKOCTH

Beedume c knasuamypbl Baw eapuaHm omeema u Haxcmume KHONkKy «Omeemumb»
Ha pucyHke n3o0paxeHa cxema npeodpa3oBare/isi SHepruH BOTHBI .

yTka Costepa
Ha pucyHke A 03Hauaet .

(- -]
U — L
H=2a
JUIVHY BOJIHBI
Ha pucynke H o3Hauaet .
A
H=2a
BbICOTY BOJIHBI
Ha pucyHke o 03Hauaet .
. A
H=2a

aMIUIUTYZY BOJIHBI
Ha pucyHke n300pa)xeH KOHTYPHbIH IUI0T (1 — Ko1ebaowjascs cekyus; 2 — npeobpaszoeamesb; 3 —
msza; 4 — wapHup) .

Kokkepenia
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Ha pucyHke u3o0pakeH mueBmo0yii (1 — kopnyc; 2 — 3nekmpozeHepamop; 3 — KnanaH; 4 —
€030ywiHas mypouHa) .

Macy bl
Ha pucyHke n3o0pakeH npeodpa3oBare/b JHepruu (WAPHUPHO 3aKpen/ieHHAs: n1acmuHa

(cmeopka) 1; npeoGpazoeamesib 3Hep2uu 2; ynpyaue cesizu 3, npukpen/ieHHble K nJacmuHe u
HenooeuxcHoMy (pyHoamenmy 4; non/a1aeokx 5) .

BOJTH
Ha pucyHke n3o0paxeH mpeo0pa3oBaTe/b YHepPruM BoH Mopsi B (1 — wapHup; 2 — masmHuk; 3 -
nocmosiHHble MazHumMbl; 4 —uUHOYKMueHocmu; 5 - ozpaHuyumenu xooa) JHEPrHIO.

1

e e e ——

3J/IEKTPHUUYECKYIO

Tabuna 8 — Kpurepun oneHKH ¢)OpMHPOBAaHHOCTH KOMIETeHI[HH

Kog v HaMeHOBaHUe Kputepuu orieHrBaHus chOPMUPOBAHHOCTH KOMIIETEHLIMN
WH/IMKaTOpa AOCTHKEHUs (4acTy KOMITETEeHLIMM)
KOMITeTeHLIUU COOTBETCTBYeT OLIeHKe «3auTeHO»
(4acTy KOMIETeHI 1K) 50-100% oT MakcHMaIbHOTO Oasiia
N1-6rikoc-1 Opranusyer CTyZeHT NpaBWIbHO OTBEYAET Ha MOCTaB/IeHHbIE BOMPOCHI,
paboTy 10 MOBBIIIEHHIO TIPUHMMaeT aKTUBHOE y4yaCTHe BO BpeMsl [IPAaKTUUYECKOI0 3aHATHS,
53¢ (eKTUBHOCTH 3HaeT OCHOBBI TEOPUU BOJIHOBOT'O [IBU)KEHUS, YCTPOKMCTBA
SHEPreTUYeCcKOro u nipeoOpa30BaHus SHEPTUU BOJIH; JIOTUUECKU MBICJTUT; CIIocobeH
3/1eKTPOTEXHUYECKOTO OpraHu30BaTh PabOTYy IO MOBBIIIEHUIO YPHEKTUBHOCTH
obopyioBaHust SHEepPreTUUeCcKOro 1 3/IeKTPOTeXHUUeCKoro 060py/1oBaHus
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TEMA 7
IHEPIT'YA TEIIVIA OKEAHA

INPAKTUYECKOE 3AHATHUE Ne4
MNCITOJ/Ib3OBAHUE HU3KOIIOTEHIIAJ/IBHOI'O TEIUIA.
METOJHNKA PACYETA 1 BbIBOPA TEIIIOBOI'O HACOCA

Bonipocsl /151 codeceoBaHUs:

[Tpeobpa3oBaHue TerJIOBOM SHEPTUX OKeaHa.

OTOC 3aMKHYTOr0 [UKJIA.

OTOC OTKpPBITOro LIMKJ/IA.

MorgHocts OTOC.

JKonoruueckue U TeXHUKO-35KOHOMUYeckue rmpobaemer OTIC.
Bri6op pabounx ten gt OTC.

Teryoo6MeHHUKY [171s1 TTpeobpa30BaHusl TEIJIOBOM SHEPryuM OKeaHa.
TpeboBaHus K HACOCHBIM arperaram Ipu peodpa3o0BaHUM TEIJIOBOW SHEPIUY OKeaHa.
KombuHupoBaHHast BbIpaboTKa 371eKTPOHEPrUy U MPECHOM BOABI.
10. Texnuueckue TpyAHOCTU co3gaHrs OTOC OTKPHITOTO LIUKJIA.

11. Apktuyeckue OTOC.

12. Onpegenenve MolHOCTU apkThueckux OTOC.

LOoONUT AN

KOMIIBIOTEPHOE TECTUPOBAHUE

Bbibepume oO0uH npasuibHbIll BapuaHm omeema u Hadcmume KHONKY «/lanee»

Yro Takoe rujpo3HepreTuka?

+00/1acTh  X0O3HCTBEHHO-5KOHOMHUECKON  ZIeATe/IbHOCTA  Ue/ioBeKa, COBOKYITHOCTb  OOJIBIIMX
€CTeCTBEHHBIX M HCKYCCTBEHHBIX TMOJCHUCTEM, CAy)KalldxX [Jisi 1peoOpa3oBaHUs 3HEPrUM BOJHOTO
TIOTOKA B 3/IeKTPUYECKYH0 SHEPTUI0

COBOKYITHOCTb T€PCTIIeKTUBHBIX CIIOCOOOB TMOJy4YeHus], Tepefayd U MCTI0/Ib30BaHUSl SHEPIHH, KOTOpbIe
pacrpocTpaHeHbl He TaK IIMPOKO, KaK TpaJWLIMOHHbIe, OJHAKO IpPe/CTaB/IsS0T WHTepeC W3-3a
BBITOZIHOCTH UX UCIIO0/Ib30BaHMs U, KaK NPaBUJIo, HU3KOM PUCKe IIPUUYMHEHHNs BpeZia OKpYsKaroleu cpezie
OTpac/ib SHEPreTHKH, CrelUai3upYyIoIasics Ha 1peobpa3oBaHNy KUHETHUECKOH SHePrur BO3/YIIHBIX
Macc B aTMocgepe B 3/1IeKTPUUeCKYIO

TOIUIMBO U3 PACTUTE/IbHOI'O WA JKUBOTHOTO ChIPbs, U3 MPOAYKTOB >KU3He[esATe/bHOCTU OpraHu3MOB
W/IM OpraHu4eCcKrX MPOMBIIIIEHHBIX OTX0/J0B

HaripaB/ieHVe aJbTePHAaTHBHOM SHEPreTMKW, OCHOBAaHHOE Ha HEeNOCPeJCTBEHHOM MCIO/b30BaHUMU
COJTHEYHOT'0 U3/Ty4eHus [/l TT0/TyueHusi SHepruu B KaKoM-T1bo Bujie

PeanbHas npombinuieHHass OTIC momHocThI0 40 MBT (/1aBy4as) J0/DKHA MMeTh
Bojiou3MelleHue (ThIC. T):

+70

20

50

7

Kakoe 3Hauenue KII/I xapakTepHo s okeaHckoid TIC?

10 %

15 %

20 %

+MeHee 2 %

Ha pucyHke nipeacraB/ieHa cxema apkTuueckou OTOC, ocHoBaHHOH Ha nepenajie Temneparyp:

44



]

2.6 °C: 0.29 MiTa

t

~3*C

+B0O/ja-BO3/yX

BO3/yX-XJIaZloareHT

BO3/yX-BO3JyX

YKa)KuTe PpUCYHOK, COOTBeTCTBYIOIIHH 000011[eHHOH cxeMe /iByx()a3HOH TepMOIHEepPreTHUeCKOoH

yCTaHOBKH, pabdoTaromieii mo nukiy Knopa:
3

h 4
~
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(]

2,6 °C: 0,29 Mlla

0°C; 0.14 Mla

@% -22°C
| 1 — -30°C
%i“ | E
5 4
A__

N

Y
:
L=
=

i1

l r. | Tr,.

a) B — —
LR GRS
e

i ‘ 4

YKa)KuTe PpUCYHOK, COOTBETCTBYIOIIHH 000011[eHHOH cxeMe /iByx()a3HOH TepMOIHEepPreTHIeCKOoH

yCTaHOBKH, paboTaromieii mo pukiy beko:
3

A 4
~
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2,6 °C._0.29 Mlla

-24.5"C

LS
G
=

T

]
T
—
=
~

B kauectBe pa6ouero Tesia B OTIC, padoTaroieii no oTKpeiToMy Hukiay (uukia Kioga)
HCII0/Ib3YeTCA:

TIpecHast Bojia

+MOpCKasi Bofia

XJIaZlareHT

YKa)KuTe PUCYHOK, COOTBETCTBYIOILIHH 000011[eHHOM cxeMe JByX()a3HOM TePMOIHEPreTHYECK oM
yCTaHOBKH, paboTaroiiei no iukay deTkoBuua:
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YKaXuTe pUCYHOK, COOTBETCTBYIOIIMI cxeme apKkTuueckoit OTIC, ocHoBaHHO# Ha mepenaje
TeMIepaTyp «BOAA-BO3AYX»:
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s

6
l el
2
v Y
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2,6 °C: 0.29 Mlila

0°C: 0.14 MTla

-24,5°C I Y )

t

Q — -30°C
5 4

Bgedume ¢ kaaguamypbl Baw eapuaHm omeema u Haxcmume KHONKy «Omeemumb»

PeanbHas npombinuieHHass OTIC ¢ nose3Hoi moufHocThio 500 MBT 0/DKHA IMeTh
BO/ioM3MellleHHe IPHUMepPHO TBIC. T

500

Hawn6osbmmii 06'peM Hcc/IeJ0BaHuii M0 pa3padoTKe CHCTEM, /IefCTBYIOIIHX M0 /BYXKOHTYPHOU
cxeMe C MPOMEeXYTOYHbIM PadouuM Te/IoM ¥ PaboTaloIMM Henmocpe/ICTBeHHO Ha MOPCKO# Bo/ie Ha
OCHOBe TePMOANHAMHUUYECKOr0 IMK/Ia .

Penkuna
Ha pucyHke mokKa3aH TepMOAMHAMHYECKH IUKJ/I Pad0ThI TEN/I0BOH MAaIlIUHBI
T 4
0,
- AT,
?—i” T h‘_ O _‘_ —
T, 5 I T
W,
N Jo7
H k
T 3 2
W= I
0 s
Penkuna

Ha pucynke npepcraBieHa cxema OTIC, padoTaroieii no nukiay (1 — Hacoc men/ioti 800bl; 2 —
deaspamop; 3 — 8aKyyMHblIll HACOC; 4 — ucnapumesib; 5 — mypOUHa c 371eKmpozeHepamopom; 6 —
KOHOeHcamop; 7 — Hacoc 0/11 n00semMa X0/100HOU 800bl) .
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Kinoga
O0o0menHas cxema AByx(¢a3Hoi TepMOIHEPreTHYECKOH YCTaHOBKH, H300pa)keHHAsA Ha PUCYHKe,
HasbIBaeTcs cxemoi (1 — napoo6paszoeamesnn; 2 — Hakonumesb; 3 — 2uopasauyveckas mypouHa; 4 —

KOHOeHcamop) .

ét
. v
Beka

Cxema npeoOpa3oBaHuUsl SHEPTUH OKeaHa, H300pa)keHHasi HA PUCYHKe, Ha3bIBaeTcsa cxeMoi (1 —
2udpaenuueckas mypouHa; 2 — kaanaH mypounbt; 3, 4 — Kaanaxbl ucnapumesieti men/iou u
X0/100HOU 800bl; 5 — pabouas kamepa; 6 — o6pamublIll K1anaH paboueti Kamepbl) .

deTKOBHYA

Ha pucyske mnoka3aHa cxema OTOC c npsaMbIM mpeoOpa3oBaHWeM TeIUIOBOM JHePruM B
(1 — Koxcyx; 2 — mepmo3sneKmpuuecKuil 2eHepamop; 3 — nosynpoeoOHUKO8ble
3/1eMeHMbl C N- U p-NPo8oOUMOCMAMU; 4- N0BEPXHOCMHOe U30/AuUpyloujee NOKpbimue; 5 — U30/11mop;
6 — coeOuHume/IbHble WUHBI).
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OJIeKTPUYECKYHO

Bblbepume HeCKOAbKO Npasu/ibHbIX 8APUAHMO8 0meema U Hax3cmume KHONKy «/lanee»

K Hegocrarkam cucrem OTIC ¢ npssMbIM npeobpa3oBaHHeM TeIJIOBOM JHEPTrUH B
3/IEKTPUYECKYI0 OTHOCATCS:

+10CTaTOYHO BbICOKAsi CTOUMOCTb MaTepHasoB, U3 KOTOPbIX U3TOTOBJISIFOTCS 3/eMeHThI (25%)
+He0OX0IMMOCThb U30JTMPOBATh CTIak OT HETIOCPEJCTBEHHOTO0 KOHTAKTa C MOPCKOH BofioH (25%)
+0MaCHOCTh IIYHTUPOBAHUS Uuepe3 BOy COCeIHUX 3/IeMeHTOB, 00/1a/Ial0IIUX J0CTAaTOYHO BEICOKUM
COOCTBEHHBIM COTIPOTHBIIEHUEM (25%)

+CHM)KeHHe MOIITHOCTHU, BblZlaBaeMOH B 1jelb Harpy3ku (25%)

ylelieB/ieHre mpeoOpa3oBaTesiei

YKa)KuTe PUCYHOK, cOoTBeTcTBYyIOIHi cxeme OTIC c npAMBIM npeodpa3oBaHHeM TeII0BOH
3HEPI'MH B 3/IeKTPHYECKYI0:

% l,r_ I 2 T'r'
A
I =7 |

lh Tr,.
a) i)

GELELIL L GELELET L

6 s &7\

+ ' 3 (33%)
3

F'O—»

A 4
~

6

T
+ l ' (33%)
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2,6 °C:_0,29 M

0°C: 0.14 MIa

X=\ <>324:c gl iy iy
[P ] N
Y Q 1-22"5 BT
— 30°C
%?ﬁ Q===
4
N = 3 (33%)

PeanbHas npombinieHHass OTOC momuocTsi0 40 MBT (/71aBy4as) J0/DKHA IMeTh:
+BogousMellleHre ripuMepHo 70 Toic. T (50%)

JMaMeTp TPyOOTIPOBO/ia XOJI0JHOM BO/IbI MeHee 10 M

+pabouyro MOBepXHOCTh TeMI006MeHHHKA 0K0J10 45 Thic. M2 (50%)

PeanbHas npombinieHHass OTIC ¢ none3nou moufHocTs0 500 MBT 10/DKHA UMeTh:
+nipumepHo 500 TeIC. T BoAoW3MellleHus (BOoJ0U3MellleHre COBpeMeHHOro cyrnepraHkepa) (33%)
+TpybonpoBoz quamerpom He MeHee 30 M (33%)

+II0Iab TETI000MeHHHKa 0K0J10 2106 M? (33%)

JMaMeTp TPyOOIPOBO/a X0JI0JHOM BO/IbI MeHee 10 M
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Tab6/ma 9 — Kpurepum oneHkH copMHPOBAHHOCTH KOMIIETeHI{HI

Kog 1 HaMeHOBaHUe Kputepuu orieHrBaHus chOPMUPOBAHHOCTY KOMIIETEHLIMN
WH/IMKaTOpa AOCTHKEHUs (4acTy KOMITETEeHLIMM)
KOMITeTeHLIUU COOTBETCTBYeT OLIeHKe «3auTeHO»
(4acT KOMIETeHI 1K) 50-100% oT MakcHMaJIbHOTO Oasiia

CTy,qEHT MPpaBHU/IbHO OTBE€UYAET Hd [MOCTaB/I€HHbIE BOITPOCHI,
MPpUHKUMAaeT dKTUBHOE yUdCTHe BO BpeMA IMPAKTUYECKOI'0O 3aHATHA,
3Hde€T OCHOBBI TEOPHUHU U BO3MO>XHOCTH HCITI0/Ib30BAHUA TeIJIOBOM

N -6rkoc-1 Opranusyer
paboTy 10 MOBBIITIEHUIO

3¢ deKTUBHOCTH
JHEPruM OKeaHa, CIIoCOOeH MPOBEeCTH OLeHKY 3 PeKTHUBHOCTH
SHepPreTUUecKoro u
3JIEKTPOCTAHLIMH; JIOTUUeCKH MBIC/IUT; CII0COOeH OpraHu30BaTh
3JIEKTPOTEXHUUECKOT 0
paboTy 10 MoBbILeHNI0 3PPEeKTUBHOCTA IHEPIeTUIECKOTO 1
obopy/j0BaHus

3JIEKTPOTEXHHUUECKOI'0O 060py,Z[OBaHI/IH

TEMA 8
IHEPI'IA ITPIJINBOB

Bonipocsl 1s1 cobecejoBaHUs:

OHeprus NpUIuBOB.

[Meprobl KoneGaHU YPOBHS BO/IBI.

[TprurHbBI BOSHUKHOBEHUS IPUJ/IMBOB.

JIyHHBIe U COTHEUHbIe TIPUJIMBBI.

TexXHUKO-IKOHOMHUUECKHE U SKoIoruueckre mpobieMsr [T3C.

Vcrnionib30BaHre S5HEPTUM MPUIMBOB M MOPCKUX TeUeHUH (CXeMbl, NPUHLUI 1elCTBUS,
3¢ heKTUBHOCTh, JOCTOMHCTBA U HEJJOCTATKHU).

7. IlpruvHbI BOSHUKHOBEHUS TIPUJIUBOB.

8. Ycunenue npuavBoB.

9. MONIHOCTb NPUIUBHBIX TEUEHUH.

10. MoIHOCTB TIPUIMBHOIO NOAbEMa BOJbI.

s

KOMIIBIOTEPHOE TECTUPOBAHUE

Bbibepume 00uH npasuibHbIl 6apuaHm omeema U HaxXcmume KHONKY «/lanee»

ITpunuBHas 31ekTpocrannus (II3C) — sro:

+BUJ, TU/IPO3/IEKTPOCTAHLIMH, UCIIO/Ib3YIOIMI KUHETUUECKYH0 SHEePryi0 BpallleHus 3eMIu
KOMIT/IEKC B3aUMOCBSI3aHHOT'0 000DPY/I0BaHMUS U COOPY>KeHUH, Npe/iHa3HaueHHbIX /151 Ipeobpa3oBaHust
T'U/IpaBIMYeCKON SHEprUy B pyrue BUJbl SHEPTHUU

KOMILJIEKC COOpY>KeHUH 1 060py/joBaHMs], Tpeobpas3yIolX rPaBUTALMOHHYI0 SHEPTHI0 BOZbI B
3/1IEKTPUUECKYIO SHEPIUI0

Manas I'DC, B koTopoii 35anue I'DC He yuacTByeT B CO3JaHHH HANopa, Ha3bIBaeTCA:
rioTuHHOU MI'DC

+pycnoBass MI'2C

npuriotTuHHasgs MI'SC

JNepuBalroHHas MI'OC

IlpunuBHas TypOMHA NPUBOJAUT B /IeICTBHE reéHEepPaTop 3a CUeT:

paboThl BOJTH

+TIpuOpe)KHBIX TeUeHUH

3anpy’KUBaHUs

IIpuniuBHBIE TYPpOMHBI MeHbIIIe II0 Pa3Mepy, YeM BeTPsHbIEe, IPOU3BOAAIINE OAMHAKOBBIN 00beM
3/IeKTPUYeCTBa, I0TOMY 4YTO:

CKOPOCTh OKEaHWYeCKHX TeueHHI 0ObIUHO Me/iJIeHHee, UeM CKOPOCTb BeTpa

+Bo/la TJIOTHee BO3ZlyXa U OKa3bIBaeT Oosiblilee jaB/ieHNe Ha eJMHULY TUIOLa 1

OKeaHWYeCKUe TeueHUs B OT/IMUYMe OT BeTpa He MeHSIFOT CBOEro HarpaB/ieHUs
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YKaxure d)OpMyJIy IJIOTHOCTH MOIITHOCTH IIOTOKA BO/IbI

V3
+g=p—
q=p 5
V=V, sin@
T
g=0,1p/°
£ PAR’g
27
V3
P=ndp—
4P
Yxaxure (popmy/1y U3MeHeHHsI CKOPOCTH NPUIUBHBIX TeUeHHH BO BpeMeHHU
V3
q=pP—
2
. 2t
+V =V, sin—
T
g=~0,1pV°
2
g pAR’g
2T
V3
P=ndp

d/ieKTprUYecKas MOIHOCTh, CHUMaeMas ¢ 1 M? mIoma/u nonepeyHoro ceyeHus noToKa (C yuerom
40%-Hoi 3(pPeKTHBHOCTH MTPe0dPa30BaHUsI IHEPIHH NMOTOKA B 3/IEKTPUUECKYI0), BBIYNC/ISAETCS
no ¢opmyie:

V3
6]—,07
Vzl/osin@

T

+g ~0,1pV°
2

g pAR’g
2T

V3

P=ndAp—
nap 7

ITo kako# ¢opmyJie BEBIUMC/IAETCA CPeAHAA MOTeHIHaTbHasA MOIHOCTD 3a MPUWINBHBIN mepuoj?

g=0,1p/°

2
LE-PARE
2T
V3
P=nAp—
n4p=

MexaHu4ecKasi MOLIHOCTh, KOTOPYI0 MOXXHO M3BJIeUb U3 0KEeaHCKOT'0 TedeHHUs, Onpe/e/isseTcs 1o
¢opmy.ie:
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g~0,1pV"°

2
g pAR’g
2t
V3
P=nAp—
+ n ,02
V3
(1—,07

KanuranbHbIe 3aTpaThl Ha CO3/JaHHE YCTPOWCTB /A/IA Mpeo0pa3oBaHus YHEPTHH MPUIMBHBIX
TeueHH B pacyeTe Ha 1 KBT ycTaHOB/1eHHO# MOLIIHOCTH 0 CPAaBHEHHUIO C APYTUMHU
KOHCTPYKIIUAIMH /JOCTAaTOYHO:

He3HauyuTe/IbHbI

+BeJ/IUKU

COU3MEPUMEBI

Ha pucyHke n3o0pa)keHa 3/1eKTPOCTaHI[US:

T
R
A0

AT Feteletelale!
‘..;o:;::::::ﬁioo’:‘o‘#{o}:é‘ SR R
R X AT ¥l

A BB,

TerJi0Bast
peuHast TM/Ip03/1IeKTPOCTaHLUs

JI71s1 MOPCKUX TeYeHUU

+ Ha MPUIUBHOM TeUeHUU

Ha kakoM Hamope BojbI pad0TawT TYpOMHBI NPU/IMBHBIX 3/1eKTPOCTAaHL{HI?

BBICOKOM

cpefHeM

+HU3KOM

ITo cpaBHeHHIO C 00BIYHBIMHU FH/P03/IEKTPOCTAHIMAMHU TYPOUHBI IPUWIMBHBIX 3/IEKTPOCTAHLIMMA
PaboTar0T Ha CKOPOCTAX MOTOKA BOABI:

+BBICOKOH

cpesHein

HU3KOU

Bbibepume HecKo/bKO Npasu/ibHbIX 6APUAHMO8 0Meema U Haxcmume KHONKy «/lanee»

Kakummu omnpejie/ileHHbIMU XapaKTePUCTHKAMHU A0/DKHBI 00/1aaTh OKeaHCKHe TedeHHs /ISl UX
3¢ ¢eKTUBHOr0 MCI0/Ib30BaHNs B JHEpreTuKe?

+/10CTaTOYHO BBICOKME CKOPOCTH MOTOKOB(33%)

+yCTOMYMBOCTB NTOTOKOB T10 CKOPOCTH U HarpasieHN0(33%)

+yno0Hasi [i7ist CTPOUTENbCTBA M 00CTyKUBaHUs Teorpadus AHa U obepexkbsi(33%) y1aneHHOCThb OT
nobepexbst

MaJible T/TyOUHBI

HepocraTkamu npeodpa3oBaresieil JHEPrui OKeaHCKHX TeUeHUH SIBJ/ISTFOTCA:

+Heo6X0ITUMOCTh CO3/JaHUsI TUTAaHTCKHe KOHCTPYKL# (25%)

+CJI0)KHOCTb 00C/Ty>KMBaHUE KOHCTPYKIH (25%)

+TIpHBEP>KeHHOCTh KOHCTPYKIMM obpacTaHuio U Koppo3uu (25%)

+TPyAHOCTY nlepefaur S3Hepruu (25%)

OTCYTCTBUE PE3KUX U3MEHEHUI CKOPOCTU
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Jins XxapakTepuCTHKH CXeM YCTaHOBKH Npeodpa3oBaTesieil MOXKHO BbI/I€/TUTH /iBe OCHOBHbIE
CXeMbI — COOPY)KeHHUH, 3aKpeIuvisieMbIX Ha MOPCKOM /JiHe, U COOPY>KeHHUI, N/IaBaI0IUX B TOJIIe
BO/IbI U 3asiKOPEeHHbIX K AHY. OTMeTbTe cXeMbl YCTaHOBKH Mpeodpa3oBaresieil JHepruu oKeaHa
+3akperisieMble Ha MOPCKOM AHe (50%)

+3asikopeHHbIe K Mopckomy AHY (50%)

pacrosioyKeHHbIe B YCThIX PeK

Bgedume c knasuamypbl Baw eapuaHm omeema u Haxcmume KHOnKy «Omeemumb»
Ha pucyHke npejcraBieHa cxema (1 — npoguaupoeanHbili Kopnyc; 2 — waxma 030yxo3a00pHUKa;
3 — 8030yx03a00pHUK; 4 — 8bIX/I0NHASI WAXma; 5 — 6030yWHAs1 NMypoOUHA C 3/71eKmpozeHepamopom)

NI et

= — —
~ - j‘i =
‘"‘ ——=h N
= il
— __ﬂ_ﬂ_,_d.--‘— — — — —_—:._:_H__'__% :_

06BeMHOr0 Hacoca
Ha pucyHke n300pa)keHbI CXeMbI MePCIeKTUBHBIX anss OI'CD (a — ceo600HbILL
pomop; 6 — pomop 8 Hacadke; 8 — pomop, ycmaHae/iueéaembiii nonepeKk NOMoKa).

f ’

TypOuH

Ha pucyHke n3o0pakeHa cxemMa nepcneKTHBHOM TypOuHsbI Ay OI'CD ¢ poropoMm B

Hacazike
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Ha pucyHke u3o0pakeHa cxema nepcrneKTUBHONH TypOuHnsl jisi OI'CD, umeromeit

poTopom

/
2 "%

o YU
V40 N

CBOOOHBIN

Tab6yma 10 — Kpurepuu oueHkH c)opMHUPOBAaHHOCTH KOMITETEHI[HH

AR E

e i NS

11.

12.
13.

14.

15.

0.

Kog 1 HaMeHOBaHUe Kputepun orieHrBaHus ChOPMUPOBAHHOCTU KOMIIETeHLIUU
VH/MKaTOpa JOCTU)KeHUs (vyacTy KOMITeTeHLIMH)
KOMITeTeHLIUU COOTBETCTBYeT OLIeHKe «3auTeHO»
(yacTu KOMIIeTeHL1H) 50-100% oT MakcHMaJIbHOTO basiia
W I-6rikoc-1 Opranusyer CTy/leHT paBU/ILHO OTBeYaeT Ha [10CTaB/IeHHbIe BOIIPOCHI, 3HAeT
paboTy 10 MOBBIIIEHHIO TIPUYMHBI BO3HWKHOBEHUsI IPUIMBOB, PUHLIUI AeHCTBUS U rpaduK
3(pPeKTUBHOCTU BbI/laBaeMOM MOLHOCTH IIPUJIMBHOM 3/IEKTPOCTaHLeN; IOTUYeCKH
SHepPreTUYecKoro U MBIC/IUT; CTIOCOOEH OpraHr30BaTh paboTy 110 MOBBIIEHUIO
3/1IeKTPOTEXHUYECKOr0 5(QPeKTUBHOCTU SHEPTeTUUECKOT0 U 3/1eKTPOTEXHUUECKOTO
obopyioBaHuUst obopyioBaHus
TEMA 9

I'EOTEPMAJIBHASA OHEPT'USA

Bonipocsl /1s1 cobeceoBaHUs:

Kakue Bbl 3HaeTe BU/ibl re0TepMabHbIX UCTOYHUKOB SHEPIUM?

['eotepmanbHast s3Hepretrika B Poccum.

TenoBOU pexrM 3eMHOM KODBI.

Kakue Bbl 3HaeTe HCTOUHHKY re0TepPMabHOIO Teria?

Kakuie Bbl 3HaeTe MeTO/[bl ¥ CITOCOOBI MCII0J/Ib30BaHUsI re0TepMasIbHOTO TeTia /i/isi BLIpabOTKU
3/IEKTPOIHEPTUH U B CUCTEMAaX TeTyIoCHa0KeHus ?

Kakue Brl 3HaeTe 5K0/10ruueckue nokasaresiy reorepmanbHbeix TOC?

Cxema, MPUHLIUTI JeliCTBUS, JOCTOMHCTBA U HeI0CTaTKX napoTypounHoit COC.
TexXHUKO-IKOHOMHUEeCKHe 1podsiemMbl co3ganus COC pa3muuHbIX TUTOB. VX cpaBHeHMe ¢ TOC.
DKoJjioruueckye nocaecTBys cozmanus CIC.

'eoTepmasnbHasi 3Heprus U ee cBoiictBa. CTpoeHre 3emd. Knaccugukarys reoTepManbHbIX
paiioHoB. ['eoTOC.

Okosoruyeckre npobemMsl ctpoutenbctBa 'eoTOC. [epcrieKTUBBI UCTTO/Ib30BaHUS
reoTepMajbHOU SHEPruy, JOCTOMHCTBA U HeJJOCTAaTKH.

Mertozb! 1 criocoObI UCTIOMb30BaHMUS Te0TePMasbHOTO TeTla.

Vcrionb30BaHMe re0TepMabHOTO Telyla B CUCTeMax TeriocHabkeHus1. [IpuHIpuansHast cxema
reoTepMaibHOT'O TeIIOCHAOKeHUS C TeryiooOMeHHUKamu [IpuHIMTIMaIbHas CXeMa
reoTepMasibHOT'O TeryIoCHabKeHUs C Tlapaslyie/ibHOM To/jaueli reoTepMabHOM BOZbI Ha
OTOTIJIEHHEe U ropsiuee BOJ0CHaO)KeHHe U IMMKOBBIM JIOTPEBOM BO/IBI Ha OTOTI/IEHHE.

Cxema u npuHLMN JeiictBus npocreiiieii 'eoTOC. Cxema reoTepMaibHOM 3/1€KTPOCTaHLMU C
HU3KOKHUTISIIMM pabounM BeliectBoM. OfHOKOHTYpHbIe ['e0TOC (cxema, IPUHLUI e CTBYS,
JIOCTOMHCTBA U Hef0CcTaTKN). [IByxkoHTypHBbIe ['e0TOC (cxema, MPpUHLMI [eNCTBUS,
JIOCTOMHCTBA U HEeJJOCTaTKH).

KombuHupoBaHHast BEIpaboTKa 371eKTPOIHEPTHH, Tell/ia, TTPeCHON BO/[bI U MUHEPAJTBbHBIX
BelecTB. OuieHka motwHocT ['eoTOC.
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KOMIIBIOTEPHOE TECTUPOBAHUME

Bbibepume 00uH npasuibHbIl 6apUAHM omeema u Haxcmume KHONky «/lanee»

HanpaBieHue 3HepreTMKH, OCHOBAaHHOe Ha NPOM3BOJACTBe 3/1eKTPUYECKOM >HEPruM 3a CUYéT
JHEpPruH, cojepiKallelcs B HeApax 3eM/IM, Ha reoTepMa/IbHbIX CTAaHIMAX:

+reoTepMasibHasi 3HepreTvka

rpo30Basi 3HepreTuka

ympaBJ/isieMblid TEDMOSIJEPHbIN CUHTE3

pacripezie/iEHHOe MPOX3BO/|CTBO SHEPTUU

BOJOPOZHAs SHepreTyKa

I'eoTepManbHas 3HepreTuka — 3To:

+HarpaB/ieHHe SHepreTUKW, OCHOBAHHOE Ha TMPOU3BOJCTBE 3/1€KTPUUYECKOM SHEPruM 3a CYET SHEepruu,
coZiep>Kalllecst B Heipax 3eMJId, Ha TeOTepMasbHbIX CTaHL[HSX

Croco6 MoTyYeHus1 SHEPTUH My TEM TIOUMKH U TIepeHarnpaB/ieHHs] SHEPTUU MOJTHUHN B 3/IEKTPOCETh
cvHTe3 60oJlee TSHKENBIX aTOMHBIX sifiep U3 0oiee JIETKKUX C 1[e/TbI0 TIOJTYUYeHUsT SHEPTUU, KOTOPBIA HOCUT
yTpaBJ/isieMblid XapakTep

HOBasi TeH/|eHLIUS B SHepreTUKe, CBA3aHHasi C TPOU3BO/CTBOM TEIJIOBOM U 3JIEKTPUUECKOU SHEPrUun
OTpac/ib SHEpPreTHMKW, OCHOBAaHHAas Ha WCMO/Ab30BaHUM BOJOpPOZA B KauecTBe CpeACTBa IS
aKKyMY/IMPOBAHUs1, TDAHCIIOPTUPOBKH U MOTPeb/IeHNsT SHEPTHH JIIOIbMU

I'eoTepManbHasi 3Heprus MpejCTaBJIsieT CO00¥:

+3Hepruo siapa 3eMau

SHepruto szpa JIyHsl

sHepruto sizipa ConHia

reoTepMasbHyI0 SHeprur0 BceneHHou

I'eoTepmanibHas FHeprus, NOCTyNaIas Ha MOBEPXHOCTh 3eMJIM:

+04eHb paccessHa, WMeeT MaJlyto MJIOTHOCTb

VIMeeT BbICOKYIO MJIOTHOCThb

r“MeeT CpPeIHIO0 MJIOTHOCTh Ha BCeM MOBEPXHOCTH 3eMJIn

HeT NPaBUJILHOTO OTBeTa

Kakmue reorepma/ibHble HCTOUHUKH Ha3bIBAKTCS NMeTPOTEePMa/IbHbIMU?

+TBep/ible OPO/bl

HWCTOYHUKH ropsiueli BOJbI

VCTOYHUKY Tapa

JlaBa

UTo Ha3bIBaeTcs re0TepMHUYeCKOH CTYNeHbI0?

+Be/IMUMHA, COOTBETCTBYIOII[asl YTIyO/IEHUIO B MeTPax, IPU KOTOPOM TeMIiepaTypa MoBbiiiaeTcs Ha 1°C
V3MeHeHre BHYTPeHHeT O /laB/ieHus], IpY¥ KOTOPOM TeMmIiepaTypa Bo/ibl noBbiaeTcs Ha 1 °C

M3MeHeHVe BHYTPeHHero JjaBjieHus, IIp¥ KOTOPOM TeMIleparypa Iapa Iosbiaercs Ha 1 °C

-U3MeHeHre BHYTPEeHHero JjaB/ieHus, IPU KOTOPOM TeMIlepaTypa TBepZoi Mopo/ibl noBbImaeTcst Ha 1°C
K reorepMa/sibHOMy OTHOCHTCSI PaliOH C TeMINepaTypHbIM rpajueHTOM:

+60mee 80 °C/km

ot 40 no 80 °C/km

MeHee 40 °C/km

K nosyrepmMasibHOMY OTHOCUTCS PaliOH C TeMIepaTyPHbIM I'Pa/{HeHTOM:

6osee 80 °C/km

+ ot 40 1o 80 °C/km

MeHee 20 °C/km

K HOpMa/IbHOMY OTHOCHUTCSI PalOH C TeMIlepaTypPHbIM FPagueHTOM:

6onee 80 °C/xkm

ot 4010 80 °C/km

+MeHee 40 °C/km

+MeHee 20 °C/km
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K npeumyiiecTBaM reorepMaibHOM SHePTruU OTHOCATCS:

+He3aBUCUMOCTb OT BpEMEHU CYTOK U rofia

MHHepaau3alys MapoBOASHON CMeCcH

HACBIIIIeHHOCTb ra3amMu (B TOM YMCJIe: SII0BUTBIM C€POBOOPOZOM)

00/BIII0e KOJTMUECTBO MeTbUalINX TBEP/IbIX YaCTHI]

JIugupyromye No3UIUM M0 UCI0/Ib30BaHNI0 re0TepMa/JIbHOM SHEPrui B MUpe 3aHUMaeT:

+CIIIA

OUMUITINHBI

Hogas 3enangus

WUtanus

Snonus

Haubo/iee panjoHa/IbHOE HMCMO/Ib30BaHHE TEPMA/IBHBIX BOJ MOXKET OBITH AOCTHTHYTO NMPHU HX
IKCIUTyaTalUuM:

+TIepBOHAYA/ILHO B OTOTVIEHWH, 3aTeM B TOpPSTUEM BO/IOCHAO>KeHUH

TepBOHAYa/IbHO B rOpsiueM BOIOCHAOKeHWH, 3aTeM B OTOTI/IEHUH

Trapasuie/ibHO B TOPSIUEM BOZIOCHAOKEHUH U B OTOTUIEHUH

HeT MPaBU/IbLHOTO OTBETa

JINisl OTOIUIEHHS ¥l TOPAYEro BOAOCHA0)KEHHA KWIbIX Y NMPOU3BOACTBEHHBIX 3[laHUil Heo0XxoaMMa
TeMIlepaTypa BO/bl He HIDKe:

+50...60 °C
40...45°C
30...40 °C
25...30 °C

Ilpu nocrpoennn T'eoTC BbImo/HeHHe TeIIOOOMEHHUKOB H3 BBICOKOKOPPO3HOHHOCTOMKHUX
MaTepHaioB CBA3aHO C:

+BBICOKUM COZlep>KaHUeM COJlel, MUHEepasioB B TepMaJIbHbIX BOZAxX

BBICOKOU TeMIiepaTypoil TepMajibHbIX BOJ,

KaBUTaLMel KUJKOCTH

MOCTOSIHHO U3MEeHSFOLIMMCS JaB/IeHreM TepMa/IbHbIX BOJ,

Kakas cxema mnpejgycMarpuBaeT YTH/IM3ALMI0 TeIla HHM3KOTEMIIEpAaTyPHBIX TepMa/IbHbBIX

HCTOYHHUKOB IIPHA MOMOIIHA TEILJIOBOI0 Hacoca?
B cucmemy

omonfieRus

C8po

Haosgm
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. 3 |#

Kakasn cxeMa npeaycMaTpuBdeT TeIJIOCHa0)KeHue BLICOKOTEMHepaTypHOﬁ CHJ/IBHO

MHHepa/IM30BaHHON TepMa/IbHOH BOOMN?
B cucmemy

OmaoffieHun

Hase

Kakas cxema npejycMaTpuBaeT Tel/I0CHa0)KeHre HU3KOTeMIIepaTypPHOH
MaJ/IOMUHEepa/IM30BaHHON TepMa/IbHOU BOJ0#?

B cucmemy
omonneHua
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Ykaxure CXEMy HCII0/IB30BAHUA FEOTepMaJIbHOI‘O Tell/ia Ha FQOBC C OJHUM paﬁollPIM TEeJIOM.
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YKa)KnTe CXeMy HMCII0/Ib30BaHUsl re0TepMa/IbHOro Teria Ha I'eoJC ¢ ABymMsa padounmMu TenaMu —
BO/ioM U peoHOM:

Iimoim : 11 9174

b
YKa)KnTe CXeMy MCI0/Ib30BaHMs reoTepMasibHOro Temsia Ha I'eo3C npsaMoro napoBoro HuK/ia:

Rt

)
I E i . m
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YkaxuTe cxeMy HCI10/1b30BaHUS re0TepMaibHOr0 Temnsia Ha ['e03C BYyXKOHTYPHOr0 I{MK/Ia:

+ 11 nim

KaxkoBo 3HaueHue MakcuMaabHOro nosiHoro KII/l I'eocT9Y?

+15...22 %
45...50 %
50...60 %
60...70 %

KaxkoBo 3HaueHne MakcuMaabHOro moHoro KII/I I'eoTJQY ¢ yyerom mMcno/ib30BaHMs ISl HYXK],
TeMI0CHA0)KeHUs ropsaYeil BoAbI, 0T/JAe/IAeMOH B ceraparTope?
+6onee 50 %

He Oomee 50%

25...30 %

30...35%

Kakoe 3Hauenue KII/ xapakTepHo s okeaHckoid TIC?

10 %

15 %

20 %

+MeHee 2 %
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B kakoii cTpaHe MHpa J0/1A 3JIEKTPOIHEPTruH, MPou3Boumoii Ha I'eoTIC, Hanbo,1ee
CyLleCTBEHHA B 0011eM MPOM3BO/ICTBE 3/IEKTPOIHEPTHH?

+cnanaus

OUIUNIINHEL

CanbBazop

CIIA

Poccus

Bbibepume HecKo/bKO Npasu/ibHbIX 6APUAHMO8 0Meema u Haxcmume KHONKy «/lanee»
I'eoTepManbHbIe TeIUIOBbIE CTAHIUM NpejHAa3HaueHbl /i obecneueHUs ILEHTPA/IM30BAHHOIO
TeIJIOCHA0)KeHHUsI MoTpeduTe/1eH, Pacno/I0)KeHHbIX:

+BO/M3U TeoTepManbHBIX MecTOpOXKaeHuHH (50%)

B/la/I Te0TePMaJTbHBIX MeCTOPOKeHU

+HerocpeACTBeHHO y McTOUHUKA (50%)

paccTosiHue He MeeT 3HaueHus

K HepocTaTKaM reoTepMasibHOM 3HePrUU OTHOCATCS:

HEe3aBUCUMOCTh OT KJIMMaTUUeCKOM 30HbI, METEOPOIOTMUeCKUX YCI0BUM
+MUHepau3alus napoBojsiHoi cmecu (33%)

+HaCBIIEHHOCTb ra3amu (B TOM YMCJIe: SII0BUTBIM CepoBO0PooMm) (33%)

+060/1b1110€ KOJIMYeCTBO MeTbUaliiinX TBepAbIX yacTul] (33%)

Ta6ymma 11 — Kpurepuu oueHKH c)oOpMHUPOBAaHHOCTH KOMITETeHI[UH

Ko v HaumeHOBaHue KpuTepuu otieHrBaHus COOPMUPOBAHHOCTH KOMIIeTeHI[UN
VH/MKaTOpa JOCTU)KeHUs (yacTv KOMITeTEHIL1N)
KOMIETeHL[UU COOTBETCTBYET OL[€HKEe «3auTeHO»
(yacTy KOMITeTEeHI1N) 50-100% oT MakcuMasibHOTO 6asia
N-6nkoc-1 Opranusyer CTyZileHT paBUWIBHO OTBeYaeT Ha [10CTaB/IeHHbIe BOIIPOCH], 3HaeT
paboTy 10 MOBBIIIIEHNIO OCHOBBI TEOPUU Fe0TePMaIbHOM SHEPTHU U CITOCOOBI
3¢ deKTUBHOCTH VICTI0/Ib30BaHUs re0TepMaslbHbIX PeCypCOB; JIOTUUeCKH MBIC/INT;
SHEepPreTUYecKoro u CrocobeH OpraHru30BaTh paboTy IO TIOBBIIIEHHTO
3J1eKTPOTEXHUYECKOT O 53¢ (eKTUBHOCTH SHEPreTUYEeCKOr0 U 3/1eKTPOTEXHUYECKOTO
obopyoBaHusi obopyioBaHUsI
TEMA 10

CBIPBE PACTUTEJIBHOI'O ITPOUCXOXJIEHUA

INPAKTUYECKOE 3AHATHUE Ne5
OLIEHKA 3OPEKTUMBHOCTH YCTAHOBKU BUOI'ABOI'EHEPATOPA
U IBUT ATEJ/Ib-TEHEPATOPHOW YCTAHOBKU
A1 YTUIN3AIIMN HABO3A HA CBUHO®EPME HA 1000 I'OJIOB

Bonipocsl 1s1 codece0BaHUs:

1. buomacca. bruorornuso.

Krnaccudukaiys 6MOTOTIMBA U €T0 SHEePreTUUeCKHe XapaKTepHUCTHKH.

BrnarocopepskaHue, TIJIOTHOCTb, TEIJIOTa CropaHusi OMOTOIIMBA.

OCHOBHBIE TIPOLIeCChI TIepepabOTKU OMOMACChl: TEPMOXUMHUUECKHE, OMOXMMUYECKHE,
arpoxvuMuyecKue.

[Tpon3Bo/ICTBO OHMOMACCHI [I7Isl SHEPTeTUUECKUX LIe/TeH.

OHepreTuyeckre GepMbl.

Kpyroo6opoT 3Hepruu u BeljecTsa.

TexXHUKO-7KOHOMUUECKHe U IKOJIOTHUeCKre ToKa3aTesiy MpoLieccoB repepaboTKu 61oMacchl.

Cxxuranue.

N

Lo U
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10. TTuponms.

11. T'asuduxanms.

12. CrniuptoBasi (pepMeHTaLUsl.
13. AHa3pobOHOoe cOpakrBaHUe.
14. buora3soreHeparopsl.

KOMIIBIOTEPHOE TECTUPOBAHUME

Bbibepume 00uH npasuibHbIll 6apUAHM 0meema u Haxcmume KHONKy «/lanee»

Ton/IMBO M3 PpPacTUTEILHOT0 W/IM J>XHUBOTHOTO ChIPbsi, M3 MNPOJAYKTOB >XU3He[esATe/TbHOCTH
OpPraHM3MOB WU OPraHUYeCKHX MPOMBIIIIEHHBIX 0TX0/I0B:

+061OTOTIBO

BeTPO3HepreTHKa

a/ibTepHaTUBHAsK SHepreTHUKa

COTHeYHast SHepreTyKa

T'U/IPO3HepreTHKa

YTo TaKoe OHOTOM/IUBO?

+TOIMJIMBO W3 PaCTUTE/IbHOTO WU >KUBOTHOTO ChIPbSi, U3 TIPOAYKTOB >KH3He/|esITeIbHOCTU OPraHKW3MOB
WJTA OPTaHUYeCKUX TTPOMBIITIEHHBIX OTX0/I0B

COBOKYITHOCTb TEPCITIEKTUBHBIX CMIOCOOOB TOMyYeHus], Tiepeiaull ¥ MCIT0/Ib30BaHUs SHEPTHUH, KOTOPhIe
pacrpocTpaHeHbl He TaK IIMPOKO, KaK TpaJULIMOHHbIE, OJHAKO TIPe/ICTaB/sSIOT WHTepec WU3-3a
BBITOZJHOCTH UX MCTIO/b30BaHUs U, KaK MPaBU/I0, HU3KOM PUCKe TIPUUMHEHHUs BpeZia OKpY Katolleil cpefie
OTpac/b SHEPreTUKH, CIeIMaTN3UPYIOIIascs Ha MpeoOdpa30BaHUM KMHETHUECKOW YHEPTUU BO3ZYIITHBIX
Macc B aTMocdepe B 3/1IeKTPUUYECKYIO

HarpaB/ieHHWe a/bTePHAaTHBHOM SHEPreTUKW, OCHOBAaHHOE Ha HeTNOCpPeJCTBEHHOM WCIO0Ib30BaHUU
COJTHEUHOT'O M3/TyUYeHUs [I/Isl TIO/TyUeHUs SHEPTHU B KaKOM-TO0 BUie

00/1acTh  XO3SIMICTBEHHO-9KOHOMMUECKOW  /leATeNlbHOCTA  4YesloBeKa, COBOKYITHOCTb  OOJBIIMX
€CTeCTBEeHHbIX W MCKYCCTBEHHBIX TIOJICUCTeM, CAyKaluX /i Tpeobpa3oBaHUs 3HEPTUU BOJHOTO
TIOTOKA B 37IEKTPUUECKYH0 SHEPTHI0

Bbuoras - 3to0:

+CMech MeTaHa M YTJIeKUCIIOro ra3a, 06pa3yrolrjasics B Ipoljecce aHa3poOHOTo cOpaKUBaHUS B
CrieLiMasbHbIX peakTopax

CMecCh MeTaHa ¥ 3THIeHa, 00pa3yrolrasics B TIporiecce aHa3pOOHOT0 COpaKMBAHUS B CITEI[AA/TbHBIX
peakTopax

CMecCh 3TUJIeHA U YTJIEKUCJIOTO Ta3a, 00pa3yrolljasics B Ipoljecce aHa3poOHOTo cOpayKUBaHUS B
CrieLiMasbHbIX peakTopax

CojepkaHHMe KaKoro BellleCcTBa B 0morase MoXket jocturarh oT 40 g0 75%?

KUCI0poZa

BOZIOpO/ia

+ MeTaHa

3TU/IeHa

Co/iep)KkaHHe KaKoro BelllecTBa B 0Morase Mo)XeT A0CTHTaTh OT 25 10 55%?

KHCI0poza

BOZIOpO/ia

asora

+yTIeKUC/Ioro rasa

B kako# cTpaHe 00beM /J00bIYH CBAJIOYHOTO rasa cocranssietT 500 MutH. Ky0. m/roa?

I'epmanus

+CIIA

®paHLys

Benukobpuranus

66



JHeprus, nosiyyaeMasi Mpyu OKUTaHUU 0MoOra3a, MOXKeT JA0CTHTaTh OT ___ 10 __ % Toi, KOTOPO#
00/1a5aeT HCXOAHBIN MaTepHat:

ot 20 10 40%

+ot 60 10 90%

ot 90 1o 100%

ot 40 1o 60%

YKa)KuTe BH/] HCXOJHOT'0 ChIPbA /IJIS MO/TyUeHHs 0Mora3a, Mpu KOTOPOM €ro BbIX0/] COCTaBUT
okos10 1300m3:

MITUYUM TTIOMET

HaBo3 KPC

+XKUp

3epHO

YcTpoicTBo (peakTop) AJIA aHA’POOHOr0 OPOXKeHHU KUAKUX OPraHMYeCKHX 0TX0/0B C
Mo/iyyeHHeM MeTaHa Ha3bIBaeTCs:

rasrosjbjep

KOTeHepaLMOHHbIN 010K

+MeTaHTeHK

yaH

Bejyijee MecTo 1o mpou3BoACTBY OHOra3a 3aHUMAaeT:

Poccus

+Kurait

CIIA

AnoHus

ITo Ko/IMUeCTBY CPeJHUX U KPYIHBIX YCTAHOBOK 1O NMPOU3BO/CTBY OHoOra3a Bejyiiee MecTo
3aHMMaerT:

Poccus

Kuraii

+I'epmanus

AnoHus

Ko/1M4ecTBO 3Hepruu, 3aK/II0UeHHoe B 0JHOM M> OHorasa:

+20...25 Mk

10...15 MIx

5...10 M/Ix

20...30 KIx

O6s3aTe/IbHOE YC/I0BHE MPH COPa)XKUBAaHUM O0MOMACChHI:

TI0/[BO/T KUC/IOPO/Ia U TIepeMelliBaHre 6MOMacChl

MO/JBO/] KMCI0pO/a

+TiepemMeliBaHre OMOMacChI U TIO/Iiep>KaHue 3a/JaHHON TeMITepaTyphbl

oXJaKJeHre 61oMacChl

YcTpoiicTBO, B KOTOPOM CKalIMBAaeTCsl U XPaHUTCA 0Mora3 nepej ero OYHCTKOMN, Ha3bIBAeTCA:
+rasroJibziep

KOTeHepaLMOHHbIN 010K

MeTaHTEeHK

yaH

B kakom ropoae Poccum HaxopuTca Beaymiaa opraHusapusas AQO «JHeproTrexHosiorus»,
3aHMMAIOIIAsiCsl BOMPOCaMH MCMO0/Ib30BaHusI Ouorasa?

BoJsiorga

Hwxuuii Hoeropog,

MockBa

+CankT-ITetepOypr
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KakoBa nmoTpeGHOCTH B GHorase jijisi 060rpeBa Xuioro joma?
+0K0710 45 M> Ha 1 M? >KW/IOM TIoLaau

oko/10 20 M3 Ha 1 M? )KKUJ/I0M TTOIaAN

ok0/10 10 M3 Ha 1 M? >KIJIOM TUIOILA 1

okos10 70 M3 Ha 1 M? )KK/I0M TUTOIaAN

Jns monyuenusi 1 KBT1-4 3/1eKTpo3Heprum norpedyercs ... fuorasa:
+ot 0,4 10 0,7 M3

okosio 0,1 m3

5wm3

or 1107 M3

YKaxuTe BHJ] MCXOJHOrO ChIPbs /I MO/yYeHHs OMorasa, mpu KOTOPOM €ro BBIXOJ| COCTaBHUT
0K0J10 560 m3:

NTUYUN TTOMET

HaBo3 KPC

XKUD

+3epHO

TTUpo/IU3 OTHOCHTCH K:

+TepMOXMMHUUYECKUM TEXHOJIOTUAM MCII0/Ib30BaHUs SHEPIUH OMOMACChI
GUOTEXHO/IOTHUSIM MCTIO/Ib30BAHKST SHEPIHH GHOMACChI

Beeoume ¢ knasuamypbl Baw eapuanm omeema u Haxcmume KHONkKy «Omeemumb»
Jnsa nonyueHusi 1 KBT-4 3/1eKTp0o3HEepPruu nNoTpedyercs /10 M3 Guorasa.
0,7

Tabauna 12 — Kputepuu oneHKH c)opMHPOBAaHHOCTH KOMITETEHIHI

Kog v HaMeHOBaHUe Kputepuu orieHrBaHus chOPMUPOBAHHOCTH KOMIIETEHLIMN
WH/IMKaTOpa AOCTHKEHUs (4acTy KOMITETEeHLIUM)
KOMITeTeHLIUU COOTBETCTBYeT OLIeHKe «3auTeHO»
(4acT KOMIOETeHI 1K) 50-100% oT MakcHMaJIbHOTO Oasiia

CTy,HEHT MPpaBHU/IbHO OTBE€UYAET Hd [MOCTaB/I€HHBbIE BOITPOCHI,
MMPpUHHUMAaET dKTUBHOE yUadCTHe BO BpeMA IMPAKTUYECKOI'0O 3aHATHA,
3HaeT XdpdKTepHbI€ 30HbI U OCHOBHbIE MeCTad KOHLIEHTpallhr

N [-6rkoc-1 Opranusyer
paboTy 10 MOBBIITIEHUIO

3¢ deKTHBHOCTH
PaCTUTENILHOTO ChIPBS U CIIOCOOBI UCTIO/Ib30BAHKS PACTUTETbHBIX
5HEepPreTUUecKoro u
pecypcoB; JIOTUUeCKU MBIC/IUT; criocobeH opraHn3oBaTh paboTy 1o
3/IEKTPOTEXHUUECKOT 0
TOBBIIIEHUIO 3(PPEKTUBHOCTH SHEPreTUUeCKOro 1
obopy/j0BaHus

3JIEKTPOTEXHHUUECKOI'0O 060py,Z[OBaHI/IH

2 OOEHUBAHME IITMCBbMEHHBIX PABOT CTYJEHTOB,
PEI'VIAMEHTUPYEMbIX YYEBHBIM IIVTAHOM

[TucbMeHHBIE PaOOTHI TIO AUCLIUTIIMHE YUeOHBIM TIJIaHOM He TTpe[yCMOTPEHBI.
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3 OIIPEJEJ/IEHUE PE3YJ/IbTATA
IMPOMEXYTOYHOM ATTECTAIIUU

cDOPM{:I HpOME)KYTOQHOﬁ dTTeCTalivy 110 JUCLHUII/IMHE 3auem.

OLEHOYHBLIE MATEPUAJIBI 1 CPENCTBA [JI [TIPOBEPKI
CP®OPMMPOBAHHOCTU KOMITETEHLIMI

ITKoc-2. CnocofeH OCymiecTB/ATh IJIAHMPOBaHHE W KOHTPO/Ib [eSiTe/IbHOCTH IO
TeXHHYeCKOMY 00C/Ty)KMBaHHMIO M PEMOHTY 000py/10BaHMA MOACTAHIUMN 3/IEKTPHUYECKHX CeTei.

BaﬂaHl/IH 3dKPbITOr0 THUIId

Bbibepume o0uH npasus/ibHbIll 6apUAHM omeema

1. B kauectBe pabouero Tena B OTIC, paborarmeii mo oTkpbiTomy nukiay (oukia Kiopga),
HCIO0/Ib3YeTCA:

TipecHasi BoZia

+MopCKasi Bozia

XJla/lareHT

M

-

f LT : L E

Cpuasigas
2. Ha pucynke e
NpejAcTaB/eHa cxeMa COI/IacoBaHHUA BO300HOB/Is1EMOr0 HCTOUHMKA YHepruM ¢ norpedurensamu (1 —
60300H06/151eMblll UCMOYHUK 3Hepauu; 3 — npeobpazoeamesb IHep2uu; 4 — nompebumeb; 5 — coOpoc
6 okpyacatowyto cpedy; I',/] u E — conpomueeHue nomoKy 3Hepauu):
+cxeMa C MUHUMa/IbHBIM corpoTus/ieHrdeM I, /1 v E OTOKy 3Hepruu
cxXeMma yIpaB/ieHusl C OTpHLiaTe/lbHOM 00paTHOM CBS3bIO
cXeMa HCII0/Ib30BaHUsl HaKOTHTe el SHePruM C Pa3Bsi3K0i BO BpeMeHH MPOM3BO/ICTBA SHEPTUU U ee
notpebsieHus
CxXema C pa3Bsi3KOM MCTOYHHWKA YHEPTUU U TTOTPeOUTesIs C KPYITHON SHeProcuCTeMOon
cxeMa ynpaBJ/ieHHs] C IPSIMOM CBSI3bIO C HArPY3KOU SHEproyCTaHOBKU

3. Ha MOIIIHOCTH BeTPOBOI0 MOTOKA, MPOXO/ISAIIEro yepe3 onpeAeIeHHYIO IJI0Ia/ib, 0Ka3bIBaeT
HauOo,IbIIee BAUAHUE (PAKTOP:

TJIOTHOCTDb BO3/[yXa

+CKOPOCTh BO3ZyXa

T/I0I[a/Ib TIOTIEPeUHOT0 CeUeHHs TTI0TOKA

KOJIMYEeCTBO JIOacTell Koseca

3ajjaHusA OTKPBITOr0 TUIIA

Jatime pazeepHymbiili omeem HA 80NPOC

1. Yro Takoe BeTpsiHasaA 3eKTpocraHnusa? Kak oHa pa0doTaer W Kakue ee OCHOBHBIE
KOMITOHEHTHI?

IIpasunbHbili omeem. BeTpsiHas 3/IEKTPOCTAHI[USI — 3TO YHEpreThueckasl yCTaHOBKA, KOTOpas
WCTIONb3YeT SHEPrHI0 BeTpa [jid TPOMW3BO/ICTBA 3/1eKTPO3Hepruu. OHa paboTaeT MO CrefyroIemMy
npuHLMIy: 1. BeTep, NMpoHUWKasi B BeTPsIHYIO TypOHHY, 3aCTaB/IsieT ee JIONacTH BpallaTbCs BOKPYT OCH.
2. Bpamenue nomacteli TIPUBOAWT K Bpall[eHWIO Baja TreHepaTopa, KOTOPhIA Ipeobpa3yer
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KUHETUYEeCKyl0 SHEPrui0 BeTpa B 3/IeKTPUYECKYH0 3Hepruo. 3. DJIeKTpuueckas SHeprusi nepefaercs
yepe3 TpaHC(hOpPMATOP U CETeBON WHBEPTOP, KOTOPBIH MpeoOpa3yeT MOCTOSTHHBINA TOK B TepeMeHHbBIN
TOK Y MOJK/II0YaeT BETPSIHYIO 3/1eKTPOCTAHLIUIO K 3/IEKTPUUECKOM CEeTH.

2. Uto Takoe ruipodyieKTpocTaHus? B uem 3ak/mouyaercsa NpUHIUI ee paboThI?

IMpasunbHbili omeem. T'uaposnekrpoctanuuss ('DC) — 3TO TUMN 3/1€KTPOCTAHLIMHM, KOTOpast
VICII0/Ib3YeT KUHeTUYeCKYH 3HEeprur0 TeKyllled BOZbl [/l NPOU3BOJCTBA 371eKTpOo3Hepruu. IIpuHimn
pabotel I'DC 3aK/OoyaeTcsi B MCMO/Ib30BaHUM TUIOTUHBI WKW JPYTrOTO COOPY>KeHUs [Jisi CO3/aHus
BOJIOXPaHU/IMIIA, KOTOpOe 3aTeM WCTOMb3yeTcsi AJs BpalleHWs TypOuHbl. Boga, mpoxoas uepe3
TypOUHY, CO3/jaeT 31eKTPUUeCKHil TOK, KOTOPBIM 3aTeM Tiepe/iaeTcsi Ha TeHepaTop.

3. KakoBbI 0CHOBHbIE MeCTa KOHI|eHTPaluy reorepMaibHOU Hepruu Ha 3emJie?

IIpasuibHbIli 0meem: OCHOBHBIMA MeCTaMH KOHL|eHTpALlUMd reoTepMaJibHOW Hepruv Ha 3emsie
SIBJISIFOTCS] Te0TepMasibHble CTOYHUKH, Teii3ephl U By/IKaHbI. Takke, rmyOOKue 3ae)Xu TOPHBIX ITOPOoJ, 1
JKUJKOCTA MOTYT UCIIO/Ib30BAThCA JJ1s TOTy4YeHUs Fe0TepMalbHOU SHeprHyu.

4. Kakue ()akTops! BIUAIT Ha 3 deKTUBHOCTH PabOThI COTHEUYHBIX (POT03/1IEMEHTOB?

IMpasunbHbili omeem: 3(PPeKTUBHOCTb pabOThl COMHEUHBIX (HOTO/IEMEHTOB 3aBHUCUT OT
VHTEHCHMBHOCTH COJIHEYHOTO CBeTa, UMCTOThbl TIOBEPXHOCTH (POTO3/1EMEHTOB, TeMIlepaTypbl U APYyTUX
(hakTOpOB BHeIlIHel Cpe/ibl.

5. Kakme TexH0/j0rMM HCHO/Ib30BAaHUSA HETPAAULMOHHBIX MCTOYHMKOB 3SHEPruM
CyLLleCTBYHOT?

IIpagunbHbili omeem. ConHeYHbIe TaHeIN: WCIOb3YIOTCS [/ MpeoOpa3oBaHUs COTHEUHOM
SHEePTUU B 3JIEKTPUUECKYIO 3Hepruro. BeTpsiHbie TypOWHBI: HCIOMB3YHOTCSA /s Tpeobpa3oBaHus
SHEepruM BeTpa B 3/IeKTPUUYECKYH) 3Hepruro. I'eoTepmasbHble 3/1eKTPOCTAHLIMW: UCIIOMB3YHOT TEeIUIo U3
3eMJIM /I TIPOM3BO/CTBA 3/71eKTpo3Heprun. buomacca: ucnonb3yercs s MPOU3BOACTBA SHEPIUU U3
pacTUTeNbHBIX U JKUBOTHBIX OTXOZOB. I'MPO3/1I€KTPOCTAHLIMM: UCIIOJIb3YIOT SHEPrUI0 TeKyIleld BOJbI
JUIsi  TIDOM3BOZCTBA 37eKTPOSHEPTMU. ODHeprusi BeTpa — 3TO BUJ BO300HOB/SIEMON 3Hepruu,
10JIy4aeMOU W3 [BVDKEHMS BO3[YIIHBIX MacC. DHeprus NPWIMBOB U OTJIMBOB — 3TO Pa3HOBUJHOCTb
TU/IPO3HEPTHH, KOTOpasi MoIy4yaeTcss U3 pasHHULbl YDOBHEN BO/bI B OKeaHaX U MOpSiX. DHeprusi BOJH —
5TO Pa3HOBHUJHOCTb KMHETHYECKOW 3Hepryu, KOTopas Io/ydaeTcsl OT JBVDKEHWs BOJH B OKeaHe WU
JIPyroM BojiloeMe.

6. Kak M0)XHO MCII0/1b30BaTh JHEPryul0 CO/IHLA?

IpasunbHbili omeem. OpavH U3 HarboJsiee pacTPOCTPaHEHHBIX — 3TO UCI0J/Ib30BaHUe COTHEYHbIX
Oarapeii. ConHeuHble Oarape — 3TO YCTPOMCTBa, IpeoOpa3yoljye COMHEYHYIO SHEpPrui0 B
3/1eKTpuYecTBO. OHM COCTOSIT M3 MOJIYTPOBOJHUKOBBIX 3/IEMEHTOB, KOTODbIE TOIJIOLAI0T COTHEUHBIN
CBeT ¥ 1peo0pasyroT ero B 3/IeKTPUUECKYI0 SHEPIHIO.

7. Uto Takoe YHeprusi 0MoMacchbl U Kak MOXXHO ee MCI0/1b30BaTh?

IMpasunbHbili omgem. DHeprusi OMOMacChl — 3TO PAa3HOBUAHOCTb BO300HOB/ISIEMOM 3HEPTHH,
KOTOpast MOKeT OBITh To/TyueHa U3 pa3/IMuHbIX BU/IOB OMOMAacChl, TaKMX KakK JipeBecHas 11iera, cojioma 1
Jipyrue opraHvuyecKre Marepuasbl. buomaccy MOXHO MCIIO/Ib30BaTh /JI pas3/lNYHbIX Liesiel, BKIIouast
TIPOM3BO/ICTBO OMOTOIUIMBA (HampuMmep, OHoOAU3esisi), TTPOM3BO/CTBO 3/IEKTPO3HEPTrHu (C TOMOIIIbIO
O1Ora30BbIX YCTaHOBOK).

8. Uto Takoe I'eorepmanibHasa TAC? OnuiuiuTe cxeMy ¥ NPUHLUI JJeMCTBHS MPOCTeUIIIeH.

IpasunbHbili omeem. I'eoTOC — 3TO 3/1€KTPOCTaHLIYs, WCIOMb3YIOIIAs Teryio 3eMau s
TIPOM3BO/ICTBA 3JIeKTPO3Hepryuu. B ocHoBe paboThl ['e0TOC neXKUT MPUHLIUII UCITIO/H30BaHUs TETIOBOM
SHepruM IOJ3eMHBIX MCTOYHMKOB. I'opsuasl Bogja, MocCTynarollas W3 HeJp 3eM/IM, HarpeBaeT Iiap,
KOTOpBIM BpaiaeT TypOWHY U TIPUBOAUT B [JeMCTBUEe 3/1eKTpUUYeCKUM reHepatop. [losyuyeHHas
3/1IeKTPO3HEpPrys nepeZiaeTcst Ha TpaHC(GHOPMATOP U paclipejiesisieTcsi 1o /1eKTpUUeckuM cetsiM. CucteMa
yTipaBJjieHUs1 KOHTPO/IUPYeT paboTy cTaHIMM U obecrieurBaeT ee Oe30racHy0 paboTy.

OkoHuaTenbHble pe3y/abTaTbl 00yuyeHusi (HOpMUDOBaHUS KOMIIeTEHIM)  OTpefessitoTCs
TIOCPeZICTBOM TepeBozia 0anioB, HAOpaHHBIX CTY/IEHTOM B IPOL{eCCe OCBOEHUS JUCLIMTUIMHBI, B OL[eHKU:
6a30BbIii  ypOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMA CUMTAeTCs AOCTUTHYThIM, €C/d pe3y/bTar
o0yueHUsI COOTBETCTBYeT OlleHKe «3auTeHo» (50-100 peTHHTOBBIX OaioB).
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4 TIOPAZIOK ITPOBEIEHMA IIOBTOPHOM

IMPOMEXYTOUYHOM ATTECTAIIUU

dopma NpoMeKyTOYHOM aTTeCTaljuy N0 JUCLIUIIMHE 3ayem.

@OH/T OLIEHOYHBIX CpeACTB [/ TMpPOBeJeHHs TMOBTOPHOM TMPOMEXYTOYHOW aTTeCcTaljuu

q)OpMI/IPy'ETCH W3 YMCJ/id OE€HOUHBIX CPeACTB 10 TéMaM, KOTOPbIe HE OCBOEHEI CTYJE€HTOM.

IlpumeuaHue:

,Z[OHO]'[HI/ITEJIBHBIE KOHTPOJIbHBIE HUCIIBITaHHA TMMPOBOAATCA AJid CTYAEHTOB, Ha6paBU.II/IX MeHee 50

0aoB (B cooTBeTCTBUM C «[T0/10)KEHMEM O MOJTYJTbHO-PEHTHHIOBOM CUCTEME).

Tabuna 13 — Kputepuu oneHKn c)opMHpPOBaHHOCTH KOMITETEHIHI

Kop v HarimMeHOBaHKe
WHJUKAaTOpa JAOCTHKEeHUs
KOMIIeTeHI U
(4acT KOMIOETeHI 1K)

KpuTtepun otieHrnBaHusi CHOPMUPOBAHHOCTH KOMIIETEHIUU
(4acTy KOMITETEeHLIUM)

COOTBETCTBYET OL[€HKE «3aUTEHO»
50-100% oT MakCUMaJILHOIO bania

N [-6rkoc-1 Opranusyer
paboTy 10 MOBBIIIIEHNIO
3¢ dheKTUBHOCTH
JHepPreTUUecKoro u
3/IEKTPOTEXHUUECKOT O
obopyzoBaHus

CTyleHT OpUeHTHUPYeTCs B MaTepHaJie 10 TeMaM JWCLUITUHBI,
MPaBWIbHO OTBeUaeT Ha MOCTaB/ieHHbIe BOMPOCHI, BHITTOHUI BCE
TpaKTHYecKre paboThl TI0 TeMaM Kypca, 3HaeT OCHOBHLI TeOPUU
WCTIO/Th30BaHUsT BO30OHOB/ISIEMbIX UCTOUHUKOB HEPTHH,
OpPUEHTHDPYeTCs B 3aKOHaX, XapaKTepU3YIOIIUX OCHOBbI TEOPUU
WCTI0/Th30BaHHUST BO300HOB/ISIEMbIX UICTOUHUKOB SHEPTHH; JIOTHUECKH
MBIC/IUT; CTIOCOOeH OpraHn30BaTh paboTy MO MOBBILLIEHUIO
3¢ deKTUBHOCTU SHEPTreTUUYeCKOro 1 3JIeKTPOTeXHUUECKOT0
obopyoBaHus
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