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IHacnopt poHA2 OLIEHOYHBIX CPEACTB

Tabnuma 1
dopmupyembie OueHOYHBIE
Moty b JUCIUILTUHBI KOMITETEHITHH MaTepHabl KonmuecTtro
WM UX YaCTU U CpeJCTBa
OcHOBBI BO300HOBIISIEMBIX CobecenoBanue 15
MCTOYHUKOB HEPTUU TectupoBanue 28
Cxembl IpeoOpa3zoBaHUs CobecenoBanue 14
BO300HOBJISIEMOI YHEPTUU TectupoBanue 23
CobecenoBanue 18
ConHeuHoe nU3TyueHne
TectupoBanue 52
®DoTOdIEKTpUIECKAS CobecenoBanue 13
re’epanus TectupoBanue 25
P [TKoc-1. Criocoben 4
Betposnepreruka OCYIICCTBIISATH MOHUTOPHUHT Cobecenosanme 16
P P Y p TectupoBanue 43
TEXHUYECKOTO COCTOSTHUS
o CobecenoBanue 16
DHeprust BOJH 000pyI0BaHUs TIOICTAHITHIA
. TectupoBanue 21
ANEKTPUYECKUX CeTeil
CobecenoBanue 12
DHeprus Teria OKeaHa
TectupoBanue 20
CobecenoBanue 10
DOHeprusi NpUINBOB
TectupoBanue 20
CobecenoBanue 15
I'eoTepmanbHas sHEprust
TectupoBanue 28
ChIpbe pacTUTEIBHOTO CobecenoBanue 14
IIPOUCXO0KICHUS TectupoBanue 20

1 OHEHOYHBIE MATEPHUAJIbI, HEOBXOJNUMBIE
JJIs1 OHEHKHU 3BHAHUU, YMEHHUU U HABBIKOB JEATEJBHOCTHU
B NPOIECCE OCBOEHMUSA JUCIUIIJIMHbI

Tabnua 2 — @opmupyemble KOMIETEHIMH

OneHo4YHbIE
Kon n naumenoBanue Kon n naumMeHoBaHMe UHIUKATOPA JOCTUXKEHUS MATEDHANL
KOMIIETCHIINH KOMITETEHITNH (YacTU KOMIETCHIINH) P
U CpEeJCTBa
[TKoc-1. Criocoben OcCHOBBI BO300HOB/IsIEMbIX HCTOYHUKOB Heprun. Cxembl
OCYIIECTBIATH npeodpa3zoBanns BO300HOBJsieMOoii JHeprun. CoiHeYHOe U3JIyYeHue.
MOHHUTOPHHT dDoTodjIeKTpHUYecKkasi reHepauus. Berposnepreruxka. JHeprus BOJIH.
TEXHUYECKOTO JHeprus Temja oKkeaHa. JHeprus NpujanBoB. 'eoTepmanbHas IHeprus.
COCTOSIHUS ChpIpbe pacTUTEJHHOI0 NPOUCXO0KIEHHS
o0opypoBaHus N J1-611K0c-1 Opranuzyet paboTy M0 MOBBIIICHUIO
o Co0OecenoBanue
MO/ICTaHIU I 3¢ EKTUBHOCTH SHEPreTUUECKOTO U
. TectupoBanue
AIEKTPUYECKUX CeTeil ANEKTPOTEXHUYECKOTO 000PYJOBAHMUSI




OuneHouyHbIe MaTepUaJIbI U CPeCTBA /sl IPOBEPKH
c(hopMUpPOBAHHOCTH KOMIIETEHIM I

TEMA 1
OCHOBbBI BO3OBHOBJISAEMbBIX NCTOYHUKOB DHEPTUHN

Bonpocsl 1151 codecenoBanmusi:

1. KakoBbl mepCreKTUBBI UCIIOIH30BAHUS BO30OHOBISIEMBIX HCTOYHUKOB SHEPTUH?

2. IlonsTHe HEBO30OHOBISEMBIX HCTOYHUKOB SHEPTUU.

3. Knaccudukanmms BO300HOBISIEMBIX HICTOYHUKOB SHEPTHH, IOCTOMHCTBA U HEJAOCTATKH.

4. Kakue BuIBI BO300HOBISIEMBIX HCTOYHMKOB OJHEPIHMHM AaKTyalbHbl TNPUMEHUTEIBHO K
ycnosusim Poccun?

5. JluHaMMKa pa3BUTHUSl TEHEPUPYIOIIMX MOIIHOCTEH Ha 0aze BO30OHOBISIEMBIX HUCTOYHHKOB
SHEPIUHu.

6. Ilomutuka Poccum B 00macT pa3BUTHS HETPAAMIIMOHHBIX M BO30OHOBISIEMBIX MCTOYHHKOB
SHEPIUMu.

7. Crparernyeckue uenu Poccum 1o pa3BUTHI0O M HUCIHOJIB30BAHUIO. HETPAAUIMOHHBIX M
BO300HOBJISIEMBIX UCTOYHUKOB SHEPTUH.

8. TomnuBHO-3HepreTHUeckuii 6ananc Poccun.

9. Anamu3 mnpumensemMbix B PoccuM BHIOB TOIUIMBA C TOYKH 3PEHHUS JKOJIOTHYECKOM
0€30IaCHOCTH.

10. MexayHapoHble HOpMATUBHBIE JOKYMEHTHI B 00JIaCTH SKOJIOTUU YHEPTETUKH.

11. Iunamuka pa3BUTHS HETPAAUIIMOHHBIX U BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTUU B PO.

12. OcHOBHbBIE HaNpaBJIEHUS Pa3BUTHs HETPAJAULIMOHHON YHEpreTUKH B Poccunm.

13. DxoHomuueckuit 3pPexT oT BHEAPEHUS HETPATUIIMOHHBIX U BO3OOHOBISEMBIX UCTOYHHKOB
SHEPIUHu.

14. Kakue (pakToOpbl YCIOKHSIOT BHEAPEHUE HETPAAUITMOHHBIX U BO3OOHOBIISIEMBIX HCTOYHUKOB
SHEpPruM B 3HepreTuky Poccun?

15. OcHOBHBIE HEIOCTATKW CYIIECTBYIOIMX B POCCHMU HETpaIWIIMOHHBIX W BO300HOBIISIEMBIX
HWCTOYHUKOB SHEPIUU.

KOMIIBIOTEPHOE TECTUPOBAHHUE

Buvibepume ooun npasunvnbviii 6apuanm omeema u Haxcmume KHONKY «/anee»

YacTh TEXHHYECKOr0 MOTEHUHMAJIA, WCIOJb30BAHHE KOTOPOr0 JIKOHOMHUYECKH JI(P(PeKTHBHO B
COBPEMEHHBIX YCJIOBHUSX € Y4€TOM TPeOOBaHMI COLMATbHO-IKOHOMHUYECKOI0 XapaKrepa:
+3KOHOMHMYECKHUI MOTEHIINAIT

BETPOBOM MOTEHIMAI

BaJIOBOU MOTEHIIHAT

TeXHUYECKUYU MOTECHIIHAI

BETPOBOM KaJiacTp

Yro Takoe ajibTepHATUBHAA JHEPreTuKka’?

+COBOKYMHOCTh MEPCHEKTUBHBIX CIIOCOOOB IMOJIyUEHHUS, MIepeadyn U UCTIOIb30BaHUS SHEPTUHU, KOTOPbIE
pacrpoCTpaHEeHbl HE TaK IIMPOKO, KaK TPAJUIMOHHBIC, OJHAKO MPEJICTaBISAIOT MHTEpEC H3-3a
BBITOJIHOCTH MX HUCIIOJIb30BAHMS U, KaK MTPABUJI0, HU3KOM PUCKE IPUUMHEHUS Bpeaa OKPYKaIOLEn cpesie
OTpaciib SHEPreTUKHU, CIEIUATN3UPYIOMIAICS Ha MPEoOPa30BAaHUH KUHETHUECKON YHEPTHH BO3IYIIHBIX
Macc B aTMoc(epe B 3JIEKTPUUECKYIO

TOIUIMBO M3 PACTUTEIBHOIO WJIM KUBOTHOTO CHIPbS, U3 MPOIYKTOB KU3ZHEIEATECIbHOCTH OPraHU3MOB
WJIU OPraHUYECKUX MPOMBIIUIEHHBIX OTX0JI0B

HallpaBJieHUE aJbTEPHATUBHOM SHEPreTHKH, OCHOBAHHOE HA HEMOCPEJICTBEHHOM HCIOIb30BaHUU
COJTHEYHOTO M3TYUYECHHUS JIJIs TOJTYUYEHHS SHEPTUH B KaKOM-JTH00 BHIE
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00JIacTh  XO3SHICTBEHHO-)KOHOMHYECKOW  JEATENBHOCTH  4YeJOBEKa, COBOKYIHOCTH  OOJBIINX
€CTECTBEHHBIX M HCKYCCTBEHHBIX MOJICUCTEM, CIyXKaluX [JIsi MpeoOpa3oBaHUS IHEPTHH BOJHOTO
MIOTOKA B AJIEKTPUYECKYIO SHEPTUIO

Yro Takoe rpo3oBasi JHepreTuxka’?

+c1oco0 MoayyYeHUs SHEPTUU MyTEM MTOMMKH U IIEpEeHANPaBICHUS SHEPIUHU MOJIHUHN B 3JIEKTPOCETh
HaIlpaBJIEHUE SHEPIreTHKH, OCHOBAaHHOE Ha MPOM3BOJCTBE AJIEKTPUUECKOW 3HEPrUU 3a CUET SHEPIHH,
coJieprKalleiicst B Hepax 3eMJIM, Ha T€0TepMaIbHbIX CTAHIUAX

CUHTE3 OoJiee TSKENBIX aTOMHBIX sifiep U3 Oosee NErKUX C LEeIbI0 MOMyYeHHUS YHEPTHH, KOTOPBI HOCHUT
YIIPaBJISIEMBIN XapaKTep

HOBasl TEHJEHLUS B SHEPIeTUKE, CBA3aHHAs C IPOU3BOACTBOM TEIUIOBOM U 3JIEKTPUUYECKON SHEPTUU
OTpacilb DJHEPreTUKH, OCHOBAHHAs Ha MWCIOJb30BAaHMM BOJOPOJAa B KayecTBE CpPEACTBA JUId
aKKyMYJIUPOBAHHUSI, TPAHCTIOPTUPOBKU M MOTPEOICHUS SHEPTUH JIFOIbMU

IHoTpedJieHHe 3HEPIrUU — MOKA3aTeJ b, ONPeIe/ IOl

+ ypOBeHb IKOHOMUYECKOTO Pa3BUTHUS, HAIIMOHATIHHYIO 0€30MaCHOCTh M 0J1arocoCTOsIHIE HACeICHHUS
000 CTpaHbI

MOJIMTHYECKYI0 CUCTEMY CTPaHbI

SKOHOMUYECKHUM CTPOM CTPaHbI

neMorpauueckyio CUTYaluio B peruoHe

IHoTpebJieHue 3Hepruu:

+ sSBNIsIETCS HEOOXOAMMBIM YCIOBHEM OCYIIECTBICHHS TI000TO NEHCTBUS, TI000T0 mpoiiecca, J1iro0oro
CBEpILEHUS

HE BIIUSET HA MOJIUTUKY

BJIUSIET TOJIBKO HAa YKOHOMUKY U pa3BUTHE ITPOU3BOJICTBA

OKa3bIBAECT HETATUBHOE BIIMSHUE HA Pa3BUTHE YEJIOBEUYECTBA

Kakoe ToniiuBo camoe «4ucToe»?

HeTh

+1pUpOaHbIN ra3

sIIepHast SHEPTUsL

yToJib

6uomacca

Kaxkoe TonimBo camoe «rpsizHoe»?

He(TH

IIPUPOJHBIIA ra3

sIIepHast SHEPT UL

+yroib

6uomacca

B kakoii ctpane Hau0o0JIbLIAS 10JI51 JHEPTrUuM Mpou3BoauTcsa Ha AIC?

CIIIA

+®panuus

benbrus

Poccus

Kanana

KakoB xapakTep MHBeCTHUMH B ATOMHYI0 HEPreTHUKY MO CpaBHeHHMI0 ¢ 70 rogamMu NpouLIOro
Beka?

+PE3KO CHIKAIOTCA

0e3 U3MEeHEeHMUI

YBEIUYUINCH

PE3KO0 YBEJINYNIUCH

Y Kakoro TonJMBa U3 MUPOBBIX 3aM1aCOB HEBO300HOBJISEMBIX JHEProOpPecypPcoB MAKCHMAJIbHbIEC
3amachbl M CPOK McYepnaHus?

+¥Yronp

Hedtn



[Tpuponnsrii ra3

SAnepHoe TOIIMBO

Y KakKoro TonJMBa U3 MUPOBBIX 3aM1aCOB HEBO300HOBJIAEMBbIX JHEPropecypcoB MUHUMAJIbHbIE
3amachbl M CPOK Mcyepnanus?

Yronb

+Hedts

[Tpuponnsrii ra3

SAnepHoe TOIIMBO

Yto MOXKeT 1aTh YeJI0BeYeCTBY HEOTPAHHUYCHHbIE JHEPropecypchbi?

+TepMosiiepHas JHEPrusl CUHTE3a JIETKUX JIEMEHTOB

Yronb

Hedts

[Tpuponnsrii ra3

SnepHoe TOImIMBO

Bo ckosbK0 pa3 3a mocJjeaHue 25 J1eT 4e10BeYeCTBO COKIJIO 00/1bIIe HCKOMAaeMOro TOIJINBa
(r1aBHBIM 00pa3oM, YIjIeBOOPOAHOI0), YEM 32 BCIO MpeIlIeCTBYIOIIYI0 HCTOPHIO?

+BABOE

BTpOE

BUETBEPO

0e3 u3MCHEHU I

Bo ckoubko pa3 Ha 1 xxutessi Poccun npuxoaurcesi 00s1b1e JHEPropecypcoB, YeM B CpeIHEM B
mupe?

+B 10

BS

B 20

B 30

B 3Heprernyeckom 0ajsiaHce NPOM3BOACTBA U MOTPeOJeHHUS IJHEPrUU B MHUPe HAUOOJIBIIYIO 10110
HMeeT:

+HedTh

MPUPOJHBIN ra3

siIepHast SHEPT U

TUAPOIHEPT U

reoTepMUYecKasi SHeprust

SHEepTHsi OMOMaCChI

B 3HepreTnyeckom OajiaHce MPOU3BOACTBA M NMOTPeOJIeHUSI JHEPTUA B MHPe HAMMEHbIIYIO 10110
HMeeT:

HEPTH

MPUPOAHBIN ra3

siIepHast SHEPT U

TUAPOIHEPT U

+reoTepMHUYCSCKast SHEPIrus

SHEpTHsi OMOMaCCh

Pacnosioxure cTpaHbl B MOPsAAKe BO3PACTAHUS YPOBHA IKBMBAJIECHTHOIO NOTpPed/IeHus1 3Hepruu 1
JKUTEJIeM:

Awmepuka, Kutait, Unaus, Heman, Dduonus

+3duonusa, Heman, Muaus, Kuraii, AMepuka

Dduonus, Manus, Henan, Kurait, Amepuka

Odwuonmst, Uanus, Heman, Amepuka, Kuraii

COBOKYIIHOCTH NEPCIEKTUBHBIX CIOCO00B MOJYyYEHHsl, MepeaaYyd M HCIOJIb30BAHMS JHEPIHH,
KOTOpbIe PACHPOCTPAHEHBI He TAK IIMPOKO, KAK TPAAULMOHHbIE, OJHAKO MPEACTABJISIT HHTEpPeC
H3-32 BBITOJHOCTH HMX HMCIOJb30BAHUS M, KAaK NPaBHJI0, HU3KOM PHCKe NPUYMHEHHUHA Bpeaa
OKpYy:Kamwllei cpeae:



+anpTepHAaTUBHAS YHEPreTHKA

BETPOIHEPreTUKA

OMOTOILINBO

COJIHEYHasl YHEPreTHKa

THJIPOdHEPreTuKa

O0aacTh X031 CTBEHHO-DKOHOMUYECKOH /1eATeJbHOCTH YeJIOBeKAa, COBOKYNHOCTH OO0JIbIINX
€CTeCTBEHHbIX M MCKYCCTBEHHBIX MOJCHCTEM, CJYKALUX IS NPeodpa3oBaHus JHEPTUH BOJHOIO
MOTOKA B 3JIEKTPUYECKYI0 JHEPIHIO:

+TUAPOIHEPIrE€TUKA

COJIHEYHasl YHEPreTHKa

OMOTOILINBO

BETPOIHEPreTUKA

anbTepHATUBHAS SHEPreTUKa

Cnoco0d mosydyeHHs] JHEpPruM NYTEM TMNOUMKHM M IepeHaNpaBJIeHUs] JHEPrud MOJIHUH B
3JIEKTPOCETh:

+rpo3oBas YHEpreTUKa

reoTepMaiibHasi JHEpreTuKa

YIPaBIsEMbIM TEPMOSIEPHBIN CUHTE3

pacnpenes€éHHOe TPOU3BOJICTBO SHEPTUU

BOZOPOJHAs SJHEPreTUKaA

Cunre3 0oJiee TAXKEIBIX aTOMHBIX siiep U3 0os1ee JIETKUX ¢ HeIbI0 NMOJTy4eHHsl JHEPIUH, KOTOPBIH
HOCHT yIIpaBJisieMblil XapaKrep:

+yIpaBiasieMblil TEPMOSIEPHBIN CUHTE3

reoTepMalibHas YJHEpreTuKa

Ipo30Basi JHEPreTUKa

pacnpenes€HHOE IPOU3BOICTBO SHEPTUU

BOJOPOJHAs SJHEPrEeTHUKA

HoBasi TeHaeHumMsi B JHepreTuke, CBSI3aHHAA C INMPOU3BOACTBOM TeIUIOBOH M 3JIEKTPHUYECKOH
JHEPIuH:

+pacnpenen€HHOe MPOU3BOICTBO SHEPTUN

reoTepMalibHasi JHEpreTUKa

Ipo30Basi JHEPreTUKA

YIIPABIISIEMBIA TEPMOSACPHBINA CUHTES

BOZOPOJHAs SHEPreTHKA

OTtpaciab JHEpPreTHMKH, OCHOBAHHAs HA MCIOJb30BAHHM BOAOPOJA B Ka4decTBe CpelcTBa IA
AKKYMYJ/JIHPOBAaHHS, TPAHCIIOPTHPOBKH U NOTPeOJIeHUsI JHEPIUH JI0bMH, Ha3bIBAETCH:
+BOZOpOAHASA DHEPIETHUKA

reoTepMalibHasi JHEPreTUKa

Ipo30Basi JHEPreTUKa

YIIPaBJISIEMBIN TEPMOSIICPHBINA CUHTE3

pacnpeneséHHOe IPOU3BOICTBO SHEPTUU

Buvibepume neckonbko npasuibHbix 6apuanmos Omeema u Haxcmume KHONKy «/laneey
3a nocsaeanue S50 jeT YHCAEHHOCTH HaceJeHUsT 3eMJIu:

+yBenuuuiack 6osee yem B 2,8 paza (50%)

yBenuuunace B 4,5 paza

yMEHbIINIIACh B 2,8 pa3a

+yBennuuiock A0 7,2 mupa. yen (50%)

3a mocaennue 50 Jier moTpedIeHNe JHEPTUH HA AYIIY HACEJICHHA Y. T./(4eJI. TO):
+BbIpociio B 5 pa3 (50%)

+BoIpocio ¢ 1 10 5 T (50%)

BbIpociio B 10 pa3

BBIPOCJIO B 2 pasa



Oany Tpeth Beeil 100bIBaeMoii B MUpe He(pTH MOTPeOJISIIOT CTPAHBI:

+CHIA (50%)

+3anamnas Espomna u Snonwus (50%)

Poccus

Kwuraii

YTo He OTHOCUTCS K HETPAAMIMOHHBIM U BO300OHOBJIIEeMbIM HCTOYHUKAM YHepPrum?
+comuaeunas sueprus (20%)

+3neprus Berpa (20%)

MOIITHBIE THAPOIITEKTPOCTAHIINN

+3Heprus MOpCKUX BOJIH U MPpUIHBOB (20%)

+aneprust 6momaccsl (20%)

+reotepmanibHas 3Heprus (20%)

KakoBbI 0c00eHHOCTH HETPAAMIMOHHBIX H BO300HOBJIAEMbIX HCTOYHMKOB JHEPrUu?
+pas3Hast mpupoa UCTOUHUKOB (25%)

OJIMHAKOBBIE CIIOCOOBI UX MPUMEHEHHS U MCTIOJIb30BAHHUS

+Manas IOTHOCTh MOTOKA TeHepupyemMon sHeprun (25%)

+HE00X0IMMOCTh aKKyMYJIMPOBAHUS U Pe3epBUpOBaHUs YHEPTruu (25%)

+0omblIre rabapuThl, METAIIIOEMKOCTH (25%)

BBICOKAs TNIOTHOCTB TIOTOKA TEHEPHPYEMOM SHEPTHH

Tab6umna 3 — Kpurepnu oueHku ¢popMHUPOBAHHOCTH KOMIICTCHIIUH

Koz u HauMeHOBaHHE Kputepuu onienuBanust chopMuUpOBaHHOCTH KOMIIETEHIIUN
WHJIMKAaTOpa JOCTHKEHUS (9acTH KOMIICTEHIIHH )
KOMIIETEHIUN COOTBETCTBYET OIICHKE «3aUTEHO»
(4acTv KOMIETECHITUH) 50-100% ot MmakcumMaibHOrO Oania

N -6m1xoc-1 Opranuzyer
paboTy 1O MOBHITIICHUIO

3¢ (HeKTUBHOCTH
TEOPHH UCTIOIH30BaHUS BO30OHOBIIEMBIX HCTOUHUKOB SHEPTHH;
YHEPTETHYECKOTO U
JIOTUYECKU MBICIIHT; CIOCOOEH OPraHM30BaTh PabOTy 10
AIIEKTPOTEXHUYECKOTO
MOBBIIIEHUIO 3()(PEKTUBHOCTH SHEPTETHYECKOTO U
o0opyioBaHus

QJICKTPOTCXHUYICCKOT'O O60py,HOBaHI/I}I

CTy,HCHT IMMPAaBUJIBHO OTBCYACT HA NMMOCTABJICHHBIC BOIIPOCHI, 3HACT
OCHOBBI TCOPHH UCIIOJIB30BaAHUA BO300HOBIISIEMBIX HCTOYHUKOB
OHEPIur, OpUCHTUPYCTCA B 3dKOHAX, XaPAKTCPU3YIOIIHUX OCHOBBI

TEMA 2
CXEMBbI IPEOBPA30OBAHW S BO3OBHOBJISIEMOM SHEPT U

Bomnpocs! 1151 codeceioBaHusA:
1. Kakue ycTpoiicTBa Ha3bIBalOT TOIJIMBHBIMU AJIEMEHTAMU?

2. Ilouemy B3pwIB (pa3pylieHre) ObLT MOJIOKEH B OCHOBY IMOJIYYCHHS YHEPTHH B TeXHUKE XX

BeKa?
3. D¢ dexTuBHBI I MEXaHU3MBI U IBUTATENH, paOOTAIOIIME HA OCHOBE B3phiBa?

4. Yem oTiMyaeTcsi MPUPOJTHBIE SHEPreTHUECKHE MEXaHU3Mbl OT H300pETEHHBIX UYEIOBEKOM

MCXaHHU3MOB, pa6OTaIOIJ_II/IX Ha OCHOBC B3pLIBa?

5. Kakue BHyTpeHHHE CBS3M BHYTPH BEIIECTBA HCIIOJIB3YIOT UIS MPSIMOTO IMPEoOpa3OBaHHS

XMUMUYECKOH 3HEPTUH B AIEKTPHUUECKYI0?
6. OOBsiICHUTE TIPUHIIMIT ACWCTBUS TOTUIMBHOTO DJIEMEHTA.
7. OnuimmTe NEKTPOXUMUYECKUE MPOLIECCH] B TOIUIMBHBIX JJIEMEHTAX.
8. Hapucyiite cxeMy nmpocTenIeit 2IeKTPOXUMUYECKON STUEHKHU.
9. Kak xnmaccupuuupyroTcst TOIUTUBHBIE TIEMEHTHI?

10. Hapucyiite cxemy pabo4ux Ouana3oHOB TEMIIEpaTyp Jil Pa3IUYHBIX THUIIOB TOIUIMBHBIX

3JICMCHTOB.



11. Kakue peakuu npoTeKaroT B TOILUIMBHOM 3JIEMEHTE?

12. OnumuTe NpUHIUN AEHCTBUSA U HAPUCYUTE CXEMY IIEJIOUYHOIO TOIUIMBHOIO DJIEMEHTA.
13. OnumuTe KOHCTPYKIUIO TOIJIMBHOTO 3JIEMEHTA.

14. Onumute 0671aCTh MIPUMEHEHHS TOIIMBHBIX JIEMEHTOB.

KOMIIBIOTEPHOE TECTUPOBAHHUE

Bvibepume ooun npasunvhulii apuanm omeema u Haxcmume KHONKY «/laneey

Yro Takoe ynpasisieMblil TEPMOsIIEPHbIA CUHTE3?

+cuHTe3 OoJee TSHKENBIX aTOMHBIX si7iep U3 OoJiee JIETKUX C LEbI0 MOMyUYeHUs: YHEPTUH, KOTOPbIIf HOCUT
YIIpaBJIsIEMbIN XapaKTep

HaIlpaBJICHUE SHEPIreTHKH, OCHOBAHHOE HAa IPOW3BOJCTBE AIEKTPUUECKOW 3HEPrUU 3a CUET SHEPIUH,
cojiepxanieiicss B Hejpax 3eMIIH, Ha Fe0OTepPMaJIbHbBIX CTAHIIMSIX

Croco0 MOJIy4YeHHUs SHEPTUH IMMyTEM MOMMKH U TIEpEeHAIPaBIICHUs YHEPTUH MOJTHUM B 3JIEKTPOCETh

HOBas TCHACHUUWS B QHCPI'CTHUKE, CBA3aHHAasA C IPOMU3BOJCTBOM TEIIOBOH U BHGKTpI/I‘-IeCKOI‘& OHCPIrun
OTpacib DSHEPreTHKH, OCHOBAaHHAs Ha HCIOJIb30BAHMM BOJOpPOJA B KayeCTBE CpPEICTBA MJIA
aKKyMYJIMPOBaHUS, TPAHCIIOPTUPOBKHU U MOTPEOICHUS SHEPTUH JIFOAbMU

Kakass cxema coryiacoBanusi BO300HOBJIAEMOI0 MCTOYHHUKA JHEPruH ¢ TMNOTPeOUTeIsIMH
npejacrapjieHa Ha pucyHke (1 — BUJ; 2 — npeoOpa3oBaTennb 3Hepruu; 3 - norpedurennb; 4 — copoc
B OKpYKawuyi cpeny)?

1 o 2 —» 3

|

4

+cucrtema co cOpocoM FHEPrun

CUCTEMa C HAaKOMHUTENEM 3HEpPTuu

CUCTEMA C PETYIMPYEMOMN HArpy3Kou

Kakass cxema coriiacoBanusi BO300OHOBJIAEMOI0 MCTOYHHUKA JHEPruH ¢ TMOTPeOUTeIsIMH
npejacraBjieHa Ha pucyHke (1 — BUD; 2 — npeoOpa3oBarenb 3JHepruu; 3 - morpedouTesib; S5 —
HAKONUTEJb)?

n

crcremMa co cOpocoM dHEpPruu

+cucremMa ¢ HAaKOIUTEIEM SHEPIUU

CUCTEMA C PETYIMPYEMOMN HArpy3Kou

Kakasi cxema corsiacoBaHusi BO300HOBJI€MOI0 HCTOYHNKA YJHEPTUM ¢ MOTPeOUTEAMU
npejacrapjieHa Ha pucynke (1 — BUJ; 2 — npeoOpa3oBaTeib 3Heprum; 3 - norpeduTeib; 6 —
peryasrtop)?

1 >

l

6

cucTema co cOpocoM dHEpPrun
CUCTEMAa C HAKOIUTEJIEM 3HEPTrUuu
+cucreMa ¢ peryampyemMoil Harpy3Kou



YkaKuTe cXeMy COrIacCOBAHMS BO300OHOBJISIEMOr0 MCTOUHHKA JHEPIHH C MOTPeONTEsIMH CO

copocom 3Hepruu (1 — BUI; 2 — npeodpa3zoBaTtennb JHeprum; 3 - norpeduTeNb; 4 — cOpoc B
OKPY:KAIOIIYI0 Cpeay; 5 — HakonuTeJb; 6 — peryasiTop):
1 s 2 3

N

n

1 > 2-—»(%—» 3

6

Ykaxure cxeMy COrJIacCOBaHUS BO300OHOBJISIEMOI0 HCTOYHMKA JHEPIUM € MOTPeOUTEISIMH C
HakonureseM 3Hepruu (1 — BUJ; 2 — npeodpa3oBaTenb 3Hepruu; 3 - norpeduresib; 4 — coOpoc B
OKPY:KAIIIYI0 CPeay; S — HAKONMMUTE b 6 — peryJjasarTop):

1 > 2 » 3
Y
4

1 » 2 3
5
+
1 » 2 —» 3
6

YkakuTe cxeMy cOIrJIacOBaHUsI BO30OHOBJISIEMOI0 HCTOYHUKA IHEPIUHU € MOTPEOUTEISIMH C
peryaupyemoii Harpy3koii (1 —- BUJ; 2 — npeo6pa3oBareib dHeprum; 3 - norpeduTenb; 4 — copoc
B OKPYKAKOIIYIO Cpeay; 5 — HakonuTeab; 6 — peryasTop):

1 — 2 »y 3

k.
v

(]
w

h
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_|_
Kakas cxema coriiacopanusi BO300HOBJISIeMOr0 MCTOYHMKA JHEPTUH C MOTPeOUTEeISIMHU
npeacraBjieHa Ha pucyHke (1 — BO300HOBJIAeMblil HCTOYHHMK Heprun; 3 — npeodpa3zoBaresb
Heprum; 4 — noTpeduTeNb; 5 — coOpoc B okpy:xarouryio cpeny; I',Jl u E — conpoTuBienne noroxky
3Heprum)?

—Gﬁ—i— 3 4 i ;
[ipreagas
i)
+cxeMa ¢ MUHMMaJIbHBIM conipotuBiieHueM [, /[ u E notoky sHeprun
cXeMa yIpaBJIeHHUs C OTpULIATEIbHON 00paTHO CBS3bIO
CXeMa MCIOJIb30BaHUS HAKOINUTEIIEH YJHEPTUH C PA3BA3KOM BO BPEMEHH ITPOU3BOJCTBA YHEPTHH U €€
noTpedeHus
CX€Ma C pa3BsI3KOW MCTOYHUKA PHEPTHH U MOTPEOUTENS C KPYITHOM SHEProcucTeMOit
CX€Ma yNPaBJIECHUS C MIPSMOU CBS3BIO C HATPY3KOM SHEPrOyCTaHOBKU
Kakas cxema coryiacopanusi BO300HOB/ISIeMOI0 HCTOYHMKA JHEPIUH C MOTPEOUTEISIMHU
npeacraBjieHa Ha pucyHke (1 — BO300HOBJ/IsIeMblii HCTOYHHMK 3Heprum; 3 — npeodpasoBareib
JHeprum; 4 — norpeduTeNb; S — cOpoOc B OKpykaOUIyIO cpeny)?
el

. ——— —

1 i Obperien 089% Y

Ctpoc aHepnm

cXxema ¢ MUHUMalbHBIM conpotusiieHreM I, I u E nmoToky sHepruun

+cxeMa ynpaBiieHHs C OTPUIATEIHFHOM 0OPAaTHON CBS3BIO

CX€Ma MCIOJIb30BaHUsl HAKOIUTENEN S3HEPTUN C pa3BsI3KOH BO BPEMEHHU IIPOM3BOJICTBA SHEPTUHU U €€
nmoTpeOaeHus

cXeMa ¢ pPa3BiI3KOi UCTOYHHMKA SHEPTHU U MOTPEOUTEINS ¢ KPYITHOM 3HEPrOCUCTEMO

cXema YIpaBJIEHUs ¢ MIPSMOM CBA3BIO C HArPY3KOM SHEProyCTaHOBKHU

Kakas cxema corsiacoBaHusi BO300HOBJIAE€MOI0 HCTOYHHKA JHEPTUM € MOTPeOUTENAMHU
npeacrapjieHa Ha pucyHke (1 — BO300HOBJIIeMblil HCTOYHHMK YHepPrumn; 3 — npeodpa3zoBareib

Heprum; 4 — norpeduTeENb; S — COPOC B OKPYKAOIIYIO Cpeay; 6 — HAKONMUTEJIb IHEPruu)?
Yipeeaame

—®{ Il g GO
b
cXema ¢ MUHUMaJlbHBIM conpotusiienreM I, /I u E noToky sHeprumn

cXeMa yIpaBJIeHHUs C OTpULIATEeIbHON 00paTHOH CBS3bIO

+cxema MCTI0Ib30BaHMsI HAKOMIUTENEH SHEPTUH C Pa3BsI3KOi BO BpEMEHU MPOU3BOICTBA SHEPTUU U €€
noTpedneHus

CX€Ma C pa3BsI3KOW MCTOYHUKA PHEPTHH U MOTPEOUTENS C KPYITHOM SHEProcucTeMoi

CX€Ma yNPaBJIEHUS C IPSIMOU CBS3BIO C HATPY3KOM SHEPrOYCTaHOBKU

Kakas cxema coryiacopanusi BO300HOB/ISIeMOI0 HCTOYHMKA JHEPIUH C MOTPEOUTEISIMHU
npeacTaB/jieHa Ha pucyHke (1 — BO300HOBJ/IIeMblii HCTOYHHMK YHEPruM; 2 — HCTOYHUK MCTOLIAEeMOM
Hepruu; 3 — npeodpa3oBarte/b JHePrum; 4 — NOTpedUTEb; S — cOPOC B OKPYIKAIOILYIO cpexy; 6 —
HAKOIUTE/b YJHEPTrum)?

11
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cxeMa ¢ MUHUMalbHbIM conpoTuBienueM I, I u E notoky suepruun

cXema YIpaBJlieHUs ¢ OTPULIATEIILHON 00paTHOM CBSA3BIO

cXeMa MCIOb30BaHuUsl HAKOMHUTENEH SHEPT U C pa3BsA3KOW BO BPEMEHHU MPOU3BOJICTBA SHEPTUU U €€
nmoTpeOIeHUs

+cxema ¢ pa3BA3KOil HICTOYHMKA SHEPTUU U MOTPEOUTENS ¢ KPYTTHOM SHEPTOCUCTEMOMN

cXema YIIpaBJIICHUs € IIPSIMOM CBA3BIO C HArPY3KOH SHEProyCTaHOBKHU

Kakas cxema coriiacoBanusi BO300HOBJISIeMOr0 MCTOYHMKA JHEPTUH C MOTPeOUTEISIMU
NnpeacTaB/IeHa HA pucyHKe (1 — BO300HOB/IsIeMbIi HCTOYHHMK JHEPIruM; 3 — npeodpa3oBarTeJib
JHeprum; 4 — noTpeduTeENb; S — COpOC B OKpPYkKAKOIIYIO cpeny)?

L 4
CXeMa ¢ MUHUMaJIbHBIM conpotuBiieHueM I, I u E notoky sHeprumn

cXeMa yIpaBJIeHHUs C OTPULIATEILHON 00paTHO CBS3BIO

CcXeMa MCIOJIb30BaHUs HAKOIUTEIEH SHEPTUU C PA3BA3KOM BO BPEMEHHU ITPOU3BOJCTBA SHEPTHUU U €€
noTpedIeHus

cXeMa C pa3BsA3KOM UCTOYHUKA SHEPTHUHU U TIOTPEOUTEINSI C KPYITHON IHEPTOCUCTEMOM

+cxema yIpaBiIeHUs ¢ IPSAMOM CBSI3bIO C HArpy3KOH S3HEPrOyCTaHOBKH

Kakas cxema cor;iiacoBaHusi BeTPOYCTAHOBKH € NMOTPe0MTeNAMH NpeAcTaBJIeHa Ha pucyHke (1 —
HeCTAOMIM3MPOBAHHOE HANPsKEHHEe WJIM 4YacToTra; 2 — HarpeBaTeJbHbIA 3Jj1eMeHT; 3 —
aKKyMyJsiTOpHasi 0aTtapesi; 4 — npeo0pa3oBaTesib NOCTOSIHHOIO HANPS’KEHHUsI B NepeMeHHoe; S5 —
CTA0MJIM3UPOBAHHOE HANIPSIZKEHHE M YacTOTa)?

ng c—— 7]

—t— k=== 3]

{5
+cxeMa ¢ mpeoOpazoBaHUEM IOCTOSHHOIO HANpPSKEHUS B IEPEMEHHOE U HAKOIUIEHUEM SHEPIUHU B
aKKyMYJSITOPHBIX OaTapesix

CXeMa ¢ MEXaHMYECKUM YIIPAaBICHUEM JIOMACTAMHI BETPOKOJIECA C LIEJIBIO COXPAHEHHsI YTII0BOM

CKOpPOCTH €T0 BpaIlleHUs

JIEKTPUUYECKOE YIIpaBIIEHUE, IPU KOTOPOM ITOCTOSIHCTBO YacCTOTHI BPALlEHUsI BETPOKOJIECa U F'eHepaTopa
MOIJIEPKUBAETCS. N3MEHEHUEM 3JIEKTPUUECKON Harpy3Ku Ha BBIXOJIE T€HepaTopa

Kakas cxema cor;iiacoBaHusi BeTPOYCTAHOBKH € NMOTPeOMTeNAMH NpeACTABJIeHA HA pUCYHKe (6 —
peryasitop; 7 — cTra0MJIM3UPOBAHHBIN NMOCTOSHHBIN TOK; 8 — 00paTHas cBs3b)?

~ 6
[

w 8 F.I:

cxema ¢ mpeoOpa3oBaHUEM MTOCTOSTHHOTO HAIIPSDKEHUS B IEPEMEHHOE M HAaKOIJICHHUEM SHEPTUU B
aKKyMYJIITOPHBIX OaTapesx

12



+CXemMa ¢ MEXaHUYECKUM YHOPaBJICHUCM JIOTTACTAMU BETPOKOJIECA C LCJIIBbIO COXPAHCHUA er'IOBOI\/JI

CKOPOCTH €T0 BpaIleHUs
AIIEKTPUUECKOE YIPaBIEHUE, TPU KOTOPOM MOCTOSTHCTBO YacCTOTHI BpPAIlICHHs BETPOKOJIeca U TeHepaTopa

MOJACP>)KUBACTCS] U3MEHEHHEM JIEKTPUUYECKON Harpy3KH Ha BBIXOZE FeHepaTopa
Kakasi cxema coryiacoBaHusi BeTPOYCTAHOBKH € NMOTPeOUTEIsIMU MpPeICTABJIeHA HA PUCYHKe (6 —

peryJasTop; 9 — npuoputeTHasi Harpyska)?

g5 )
) '_‘r‘:-'_l: "-._- ™ x‘
| — L6 | A —
L
.j'\_:_

cxX€Mma C HpeOGPaSOBaHI/ICM MMOCTOAHHOT'O HAIPSAKCHUA B ICPECMCHHOC U HAKOIUICHUCM SHCPTHUU B

aKKyMYJIITOPHBIX OaTapesx
CXeMa C MEXaHUYECKHUM YTIPABJICHUEM JIOMACTSIMU BETPOKOJIECA C LIETBI0 COXPAHEHHUSI YTIIOBOU

CKOpPOCTH €T0 BpaIleHUs
+3JIEKTPUUYECKOE YITPABICHUE, P KOTOPOM MOCTOSTHCTBO YaCTOTHI BPAIICHHS BETPOKOJIECa U
reHepaTopa Mo AepKUBACTCS U3MEHEHHEM AJIEKTPUYECKOM Harpy3KH Ha BBIXOJE FeHepaTopa

Ykaxure cxeMy ¢ Ipeodpa3oBaHHeM MOCTOSHHOI0 HANIPSI’KEHHsI B IlepeMeHHO0e M HAKOIJIeHHeM
IHEPrUH B aKKYMYJISITOPHBIX 0aTapesix (I — necmadunusuposannoe Hanpaxcenue uiu yacmomas; 2
— HazpesamenwvHulil 11eMeHm; 3 — AKKyMyaAAmopHasn oamapes; 4 — npeodpazoeamens nOCMOAHHO20
Hanpa)3cenus 6 nepemeHHoe; 5 — cmaduIu3uPosannoe Hanpa}cenue u yacmoma; 6 — pezynamop; 7 —
CMadunU3UPOBAHHBLIL NOCMOAHHBLIL MOK; 8 — 0Opamuas ceéa3v; 9 — npuopumemnan Hazpy3Ka):

4 S—
Ykaxure cxeMy ¢ MEXaHMYECKUM yIPAaBJEHUEM JIOMACTAME BETPOKOJIeCa € LeJbI0 COXPaHeHHUs
YIJIOBOI CKOPOCTH ero BpauleHus (I — necmaodunuszuposannoe nanpaxcenue uiu vacmoma; 2 —
HazpeeamesvHblil I1emenm; 3 — AKKymyaamopHan éamapesn; 4 — npeodpazoeamens nOCMOAHHO20
HANPANCEHUs 6 nepeMeHHoe; 5 — CmaduIu3uPOEanHoe Hanpax)DceHue u wacmoma; 6 — pezynamop; 7 —
CMaoduIU3UPOBAHHBLIL NOCMOAHHBLIL MOK; 8 — 0OpamHuan céa3v; 9 — npuopumemuan Hazpy3Ka):

%z = 7]

bo-t-{3 ]
=]
—~— [
T
" ¥
+ ~ & ..
Py Lo ]
| L6 | A —
h"""—l:l—
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YkaxKuTe cXxeMy € 3JIeKTPHYECKHM YIIPaBJIeHUueM, IPH KOTOPOM MOCTOSIHCTBO YaCTOThI BpallleHUs!
BeTPOKOJIeca M TreHepaTopa NojAJep:;KuBaeTcs M3MeHeHHeM JJIeKTPUYecKOl HATPY3KH Ha BbIX0/1e
reHepartopa (I — Hecmadunu3uUPOBAHHOE HANPAICEHUE UIU YACHOmaA; 2 — HAZPeeamenbHblil
nemenm; 3 — AKKymyaamopuas oamapes; 4 — npeoopazoeamens NOCMOAHHOZ0 HANPANCEHUA 6
nepemeHnHoe; 5 — cmadunUIUPOBAHHOE HANPAICCHUE U Yacmoma; 6 — pezynamop; 7 —
CMaouIU3UPOCAHHBLI NOCMOAHHBIIL MOK; 8 — 00pamnuasn céaA3v; 9 — npuopumemnan Hazpy3Ka):

«%E —=—{ 7]

bo=t-{35]
« {5
~ 6
T
w 8 ,f‘
B e N

Ykaxure cxeMy ¢ MUHUMAIbHBIM conporuBiaenuem I', /I u E noroxky sneprum (1 —
60300H06/11€MbLIl UCMOYHUK IHEp2UU; 2 — UCHOYHUK UCHOou|aemMoll Inepeuu; 3 — npeobpazoseameins
IHepeuu; 4 — nompedumenv; 5 — copoc 6 OKpys;carouyro cpedy; 6 — nakonumesnp IHePIUN):

l
i [ 3 " 4 :
.&p’lw
+ o

el

— P

Y

| t@: Tpyeean e |.,._4. 6
e . Y

7 S (s ca e
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YKakure cXeMy yNpaBJIeHHsI ¢ OTPHLATEJIbHON 00paTHO# CBA3LIO (I — 60300H0618EeMbLI
UCMOYHUK IHepauu; 2 — UCHOYHUK ucmouiaemoil nepzuu; 3 — npeodpazoeamensv Hepuu; 4 —
nompeoumens; 5 — coOpoc 6 OKpyxcaouyo cpedy; 6 — Hakonumensb IHEPLUU):

— T AT

WER

efg
!

—{ S

 J

, Se e (fipamres oo -

& N
Y

Ykaxkure cxeMy MCIOJIb30BAHUS HAKOMUTeEIEH JHEPIUHU ¢ Pa3BA3K0il BO BpeMeHH NPOM3BO/ICTBA
JHEePruM u ee norpedaeHust (1 — 60300H061aeMblIL UCMOYHUK IHEPeUU; 2 — UCHOYHUK UCHOWAEMOTL
IHepauu; 3 — npeodpazosamens IHepzuu; 4 — nompeodumenv; 5 — copoc 6 okpyHcaruyIo cpeoy; 6 —
HaKonumenv IHEPUU):

— T AT

WER

efp
1
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Ykaxure cxeMy ¢ pa3sBs3K0il HCTOYHNKA YJHEPTHH U MOTPedUTe /s ¢ KPYIHOM dHeprocucremon (1
— 60300H061A€MblIl UCHOYHUK IHEP2UU; 2 — UCIOYHUK UCMOULAeMOll IHepUL; 3 —
npeoobpazosamens Inepzuu; 4 — nompeodumensv; 5 — copoc é okpyxycaouyro cpedy; 6 — Hakonumens

IHepeuu):

;*g;;g#d@

(e
(e

!
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YKakuTe cXxeMy yIpaBJIeHHs C IPAMOM CBA3bIO C HATPY3KOil JHEProyCTAHOBKH (1 —
60300H061:€MbLIL UCIMOYHUK IHEPZUL; 2 — UCIOYHUK UCIOWAeMOll IHep2ul; 3 — npeodpazoeamend
Inepzuu; 4 — nompedbumens; 5 — copoc 6 okpyzycaruwyro cpedy; 6 — Hakonumesnp IHePUN):

1
_@:)-.r— 3 . ! :
Orpyraezs
ER
tpeR

—

Y

| t& Fpymsds il I.)._(. b
- . _

-

+ ¥

Tadoauua 4 — Kpurepnu oueHkn ¢hopMHUPOBAHHOCTH KOMIIETEHIM i

Kox n HaumeHoBaHue Kputepuu oniennBanus copMupOBaHHOCTH KOMIIETEHIIUH
WHJUKATOpa JOCTUKEHUS (4acTu KOMIIETEHIIUN)
KOMIIETEHIH COOTBETCTBYET OLIEHKE «3aYTECHOY
(4acTv KOMIETEHITUN ) 50-100% ot MmakcumMaibHOrO Oania

CTy,E[eHT MpaBHUJILHO OTBCYACT HA TOCTABJICHHBIC BOIIPOCHI, 3HACT
OCHOBBI TCOPHHU UCIIOJIB30BaHUA BO300HOBJISIEMBIX UICTOYHHKOB
OHEPIur, OpUCHTUPYCTCA B 3dKOHAX, XaPAKTCPU3YIOIIHUX OCHOBBI

N -611x0c-1 Opranuzyer
paboTy 1O MOBHITIICHUIO

3¢ (HeKTUBHOCTH
TEOPUH UCTIOIH30BAHUSI BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTHH;
SHEPreTUYECKOTO U
JIOTHYECKU MBICIIUT; CIIOCOOCH OPTaHU30BaTh PadoTy 10
AIIEKTPOTEXHUIECKOTO
MOBBIMICHUIO 3P PEKTUBHOCTH SHEPTETUICCKOTO U
00opyIoBaHuUs

QJICKTPOTCXHUYCCKOT'O O6OPYI[OB8.HI/I$I
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TEMA 3
COJIHEYHOE U3JIYYEHUME

IMPAKTUYECKOE 3AHSTHE Nel
PACUYET I'EJIMOSHEPTETUYECKOM YCTAHOBKH

Bonpocsl 1151 codecenoBanusi:

Knaccudukanus comHEUHBIX SHEPTETUIECKUX YCTaHOBOK.
Hcnons3oBanue conHeuyHou sHeprun B PO.
[lepcnekTuBel HCcOAB30BaHMS HEprun ConHIa.

THIIBI KOJIJIEKTOPOB.

[IpuHUUMIIBI 1EMCTBUS KOJUIEKTOPOB U METO/BI PACUETOB.
ConHeyHOE U3ITyYeHHUE U €ro XapaKTePUCTHKHU.

OO61acTH COTHEYHOTO CIIEKTpa.

XN R

IIOTOKOB.
9. HepCHeKTI/IBBI HCIIOJIb30BAHHA SHCPIrUU COJ'IHIIa, JOCTOMHCTBA U HECJOCTATKMH.

10. HarpeBaHHe BOABI COJTHCYHBIM HU3JIYUYCHUCM. Tumnel COTHEYHBIX Hal"peBaTeJ'IefI.

11. OtkpeiThie HarpeBaTenu. YepHsle pe3epByapsbl. [IpoTounble HarpeBaTeny.
12. CenexTuBHBIE NOBEPXHOCTH.

13. BakyymupoBaHHbBIE TPUEMHUKH.

14. IloporpeBarenu Bo3ayxa, UCIOJIB3YIOIINE COTHEUYHYIO SJHEPIHIO.

15. CymunbHble KaMepBhl.

16. ConHeunble TPy AbIL.

17. OnipecHeHue BOJBI.

18. ConHeuyHble OTONMUTENbHBIE CUCTEMBI (TACCUBHBIE U AKTUBHBIE).

KOMIIBIOTEPHOE TECTUPOBAHHUE

Bvibepume 00un npasunvhulil 6apuanm omeema u Haxcmume KHONKY «/aneey

[Ipsimble myun u paccestHHOE u3nydeHue. O0mydeHHOCTb. [IpruOopsl s U3MEpeHUst TyUUCTBIX

CoaHeuHan IJEKTPOCTAHIUA, COCTOAINAA H3 MOBTOPAIOIIUXCHA KOHCTPYKTUBHBIX 3J€MEHTOB-
M0)1y.11ei71, coacpiKaliuXx OJAHOTHUIIHBIC KOHICHTPATOPLI W MNMPUEMHHUKH ISHEPIruM COJTHCYHOI'O

H3J1y4eHHUS:

+MOZyIbHAs COJTHEYHAs JIEKTPOCTAHLIUSA

TEPMOJUHAMHUYECKAs COIHEYHAs! 3JIEKTPOCTAHIUS
(boTo3eKTprUUECcKas COTHEYHAas! 3EKTPOCTaHIINS

OaleHHas! COJTHEYHAS AIIEKTPOCTAHIIUS

JIBYXKOHTYpHAasi COJTHEUHAs JIEKTPOCTAHLIUS

IIpueMHHUK COJTHEYHOr0 U3JIy4eHHUsI B 0allIeHHOM COJTHEYHOM 3JIEKTPOCTAHIIUN:
+1LIEeHTpAIbHBIN TPUEMHUK

BaKyyMHUPOBaHHBIA IPUEMHUK

IIOJIOCTHOM MPUEMHUK COJIHEYHOI'O U3ITyUYEHUS

COJIHEYHBIN MapOTreHepaTop

COJIHEYHBIN YKOHOMa3ep

IIppeMHHK COJTHEYHOr0 H3JIy4YeHHUsl, TEIUIOBOCIIPHHUMAIOINAS NOBEPXHOCTH
(opmy nosiocTu pazau4yHON KOHuUrypanum:

+110JI0CTHOW MPUEMHUK COJTHEYHOTO U3ITyYECHHUS

BaKyyMHUPOBaHHbBINA IPUEMHHK

LEHTPaJIbHbIA IPUEMHUK

COJIHEYHBII NMaporeHepaTop

COJIHEYHBIN 3KOHOMaM3ep

Ykaxkure npaBuiIbHOE ONpeaeieHle TEPMUHA «(POTOBOJIbTANKA:
+110JIy4eHHE AMEKTPOIHEPTUH C TOMOIIbIO (POTORIEMEHTOB

18
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HarpeBaHWE ITOBEPXHOCTH, IOTJIOMIAIONICH COJNHEYHBIE JIy4d, W TOCIEAYIONIee paclpesielicHne Hu
UCIIONIb30BaHuUE Teria

TEIUIOBasl MalllMHa, B KOTOPOW KHJIKOE WM Ta3000pa3HOe pabodee Teno ABIKETCS B 3aMKHYTOM
00BEMeE, pa3HOBUAHOCTH IBUTATENSI BHEITHETO CTOPAHUS

YCTPOMCTBO i cOopa TemioBoi sueprun CoiHia (TeTu0yCTaHOBKA), TEPEHOCUMOM BUJIUMBIM CBETOM
1 ONKHUM HH(paKpacHBIM U3TyUYECHUEM

Pa3HOBHUIHOCTh COJTHEYHOTO KOJUIEKTOpA, MpeaHa3HaueH I TPOU3BOACTBA TOPSYECH BOIBI ITyTEM
MOTJIOUICHUS] COJTHEYHOTO H3Iy4YeHHs], MpeoOpa3oBaHUS €ro B TEIUIO, aKKyMYJSIUH U Tepenayu
MOTPEOUTETIO

YkaxuTe npaBuJibHOE ONpe/ieJieHHe TEPMUHA «TeJIHOTePMAaJIbLHAS JHEPTreTHKA»:

+HarpeBaHue TOBEPXHOCTH, MOTJIOINAIONICH COJNHEYHBIE Jy4H, M MOCJEIYIOIIee paclpeleleHue U
UCIIONIb30BaHUE Terlia

TIOJTyYeHHE HJIEKTPOIHEPTUH C TOMOIIBIO (POTOITIEMEHTOB

TEIUIOBasl MallliHA, B KOTOPOHM KHJKOE WM Ta3000pa3Hoe pabodee TeIO IBHKETCS B 3aMKHYTOM
00BEMeE, pa3HOBHTHOCTH JIBUTATENSI BHEIITHETO CTOPAHHS

yCTpoicTBO 715t cOopa TerioBoi sHepruu ConHIa (reTuoyCcTaHOBKA), IEPEHOCHMON BUAUMBIM CBETOM
1 OJIOKHUM HH(paKpacHBIM U3TydEeHUEM

Pa3HOBUAHOCTh COJIHEYHOTO KOJUIEKTOpa, MpeaHa3HadeH Uis MPOM3BOJCTBA Topsyeil BOABI MyTEM
MIOTJIOIIEHHS] COJTHEYHOTO HW3JIY4YeHHs, MPeoOpa3oBaHUs €ro B TEIUIO, aKKyMYJSIIMA W Tepenadu
MOTPEOUTETIO

YkakuTe NpaBWJIbHOE ONpeaeeHHe IBYXKOHTYPHOI COJTHEYHOM 3JIeKTPOCTAHINH:
+TepMoIUHAMHUYECKasl COJIHEYHAs DSJEKTPOCTAHIUS, B KOTOPOH DSHEPIrus COJHEYHOTO H3ITyuYeHUs,
TMIOTJIOIIEHHAsI TETUIOHOCUTENIEM B TIEPBOM KOHTYpE, MEpeaeTcsl Yepe3 TeII000MEHHHK TETTIOHOCUTEITIO
BTOPOTO KOHTYpa

COJTHEYHAsI JIEKTPOCTAHIINS, B KOTOPOW SHEPTHs COTHEYHOTO M3ITYYCHHUS UCIIONB3YeTCs KaK MCTOYHHUK
TeIla B TEPMOJUHAMHYECKOM IMKJIEe MPeoOpa3oBaHUs TEIUIOBOM SHEPTUM B MEXaHUYECKYIO, a 3aT€M B
AIIEKTPHUYECKYIO

COJTHEYHasl S3JIEKTPOCTAHIMSA, B KOTOPOH HCHOJB3yeTCsl CHOCcO0 MpSAMOro MpeoOpa3oBaHMsI SHEPIHU
COJIHEYHOT'O M3JIyYEHUs B AJIEKTPHUECKYIO SHEPTHIO

COJIHEYHasl JJIEKTPOCTAHIUS, B KOTOPOM HU3IyYyeHUE OT ONTHYECKON KOHLEHTPUPYIOIIEH CHCTEMBI,
00pa30BaHHOMN MOJEM TelIMOCTaTOB, HAIPABISCTCS Ha YCTAHOBICHHBIA HA OalllHEe MPUEMHUK IHEPTHH
COJTHEYHOT'O U3TyUYEHUS

COJTHEYHAsl 3JIEKTPOCTAHIIUS, COCTOSINAS W3 MOBTOPSIONINXCS KOHCTPYKTHBHBIX DJIEMEHTOB-MOIYJIEH,
COJIep>KalIiX OJTHOTHUITHbIE KOHIIEHTPATOPhl M MPUEMHUKU YHEPTHUH COTHEYHOTO U3ITy4EHUs

Yro Takoe coJIHeYHbIH YJKOHOMA3ep?

+3J€MEHT  TePMOJMHAMUYECKUX  COJHEYHBIX  AJIEKTPOCTAHLIMHA, B  KOTOPOM  IPOUCXOIUT
MpeIBApUTEIIbHBIN HarpeB TEIIOHOCUTES TIEPe]] €0 MOCTYIJICHHEM B COTHEUHBIN MTaporeHepaTop
MPUEMHHUK COJHEYHOTO U3JIy4YeHHUs, TOIVIOIIAIoNmas MOBEPXHOCTh KOTOPOTO HAXOAWTCA B
BaKyyMHPOBAaHHOM IIPOCTPAHCTBE, OTPAHUYECHHOM MPO3PAYHOM 000T0UKOIMA

MIPUEMHHK COJTHEYHOTO U3JIy4YeHHS B OAIIEHHOI COTHEYHOM 3IEKTPOCTaHIIMU

MPUEMHHUK COJHEYHOTO HW3IyYeHUs, TEIUIOBOCTIPUHUMAIONIAS MOBEPXHOCThH KOTOPOTO HUMEET (opMy
MOJIOCTH Pa3INYHON KOH(pUTyparuu

JJIEMEHT TePMOJAMHAMUYECKUX COTHEUHBIX DJIEKTPOCTAHINH, B KOTOPOM MPOUCXOAUT TeHEpaIus mapa
HanpagpiieHue ajibTepHATHUBHOI JHEPreTHKU, OCHOBAHHOE HA HEMOCPEACTBEHHOM MCIOJIb30BAHUH
COJIHEYHOT'0 M3JIy4YeHUsl ISl MOJTy4eHHUs] JHEPrHU B KAKOM-/I100 Bujae:

+COJIHEYHAs DHEPreTUKa

OMOTOILITUBO

BETpPOIHEPreTHKa

aNbTepHATUBHAS SHEPTreTUKA

THJIPOdHEPreTuKa

HarpeBanue nmoBepxHocTH, NOIJIOLIAONIEH COJTHEYHbIE JIy4H, U MOCJIeayiolee pacnpeaejeHue H
HCI0JIb30BaHME Tellia:
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+reJIMoTepMajbHast SJHEPIETHKA

¢dboToBONBbTANKA

nsurareiab CTUpIUHra

COJIHEYHBIH KOJJIEKTOP

COJIHEYHBII BOJJOHAarpeBarTeib

TenoBass MamIuHa, B KOTOPO# KU/IK0e WIN ra3oo0pa3Hoe paGoyee Tes0 IBHKETCS B 3aMKHYTOM
00béMe, pa3HOBHIHOCTH IBUIaTeJIsl BHEIIHEI0 CTOPAHMSA:

+neurarens CtupinHra

(dboToBOIbTaNKA

reJuoTepManbHas SHepreThKa

COJIHEYHBIN KOJIEKTOP

COJIHEYHBIN BOJIOHArpeBaresb

YerpoiictBo s cOopa Ten10Boi dHepruu CoJiHIA (TeIH0yCTAaHOBKA), MEPEHOCUMON BHIMMBIM
CBETOM H OJIM’KHUM MHQPAKPACHBIM H3JIYyUYeHHEM:

+COTHEYHBIA KOJJIEKTOP

¢dboToBONBbTANKA

reJinoTepManbHas SHEPreTHKa

nsurarenb CTUpIUHTa

COJIHEYHBII BOJJOHArpeBarTeib

Pa3HOBHAHOCTH COTHEYHOI0 KOJLIEKTOPA, NMPeJHA3HAYEHHOI0 JIsl MPOU3BOACTBA ropsiuei BOAbI
NyTéM MOIJIOIIEHNsI COJHEYHOr0 M3Jy4YeHUusi, Npeodpa3oBaHusl ero B TeIUIO, AKKYMYJISUMH H
nepeaavu NOTpedUTEI0, HA3BIBACTCSH:

+COJIHEUHBIN BOJIOHATpEBaTEINb

¢dboToBONBbTANKA

reJinoTepMalbHas SHEPreTHKa

nsurarenb CTUpIUHra

COJIHEYHBIN KOJIEKTOP

DJIEKTPOCTAHLNS, NMPeJIHA3HAYCHHAsl Ui Npeo0pa3oBaHUsl JHEPIrHH COJHEYHOr0 H3JIy4YeHHMs B
3J1eKTPUYECKYI0 JHEPIruI0, Ha3bIBAETCH:

+CcoJTHeUHas 3JEKTPOCTAHIIMS

COJIHEYHO-TOIUIMBHASL 3JIEKTPOCTAHIUA

COJTHEYHOE TEIJIOCHA0KEeHHE

COJIHEYHOE ropsiuee BOJIOCHA0KEHUE

COJIHEYHOE OXJIAXKICHHUE

DJIeKTPOCTAHLMS, Mpeodpa3yomias Mo eINHON TEeXHOJOrHYeCKOi cXeMe HEpPrui0 COJHEYHOIro
HU3JIy4YeHHUs] M XHMHYECKYI0 JHEpPrui0 TOIUIMBA B JJIEKTPHYECKYH) H TeIJIOBYI0 3JHEpPrulo,
Ha3bIBAeTCH:

+COJIHEUHO-TOIIMBHAS AJIEKTPOCTAHLUS

COJIHEYHas AJIEKTPOCTAHLINS

COJTHEYHOE TEIJIOCHA0KEeHHE

COJIHEYHOE ropsiuee BOJIOCHA0KEHUE

COJIHEYHOE OXJIAXKICHHE

Hcnoab3oBaHue HEPTHH COJTHEYHOr0 U3JIy4YeHHMs 1/l OTOIUIEHHMs, ropsiyero BOAOCHAOKeHUSI U
olecrevyeHUs] TEXHOJIOTHYECKUX HY K Pa3JIMYHBIX IOTpPeduTeIei:

+COJIHEUHOE TEIUIOCHAOKEHNE

COJIHEYHAsl AIEKTPOCTaHLIUSA

COJIHEYHO-TOIUIMBHASL 3JIEKTPOCTAHIUA

COJIHEYHOE ropsiuee BOJIOCHA0KeHUE

COJIHEYHOE OXJIAXACHUE

Hcnonb3oBanne 3HEPruHM COJIHEYHOIO0 H3JIy4YeHHMs JJIsl HarpeBa BOJABI C LeJbI0 oOecrnedeHHs
KOMMYHAJIbHO-0bITOBBIX H TEXHOJIOTHYECKHX HYK/] PAa3IMYHBIX NIOTpe0uTeJIe:
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+CcoJIHeUHOE ropsiuee BOAOCHA0KEHNE

COJTHEYHAs AJEKTPOCTAHIIUS

COJIHEYHO-TOIUIMBHASI 3JIEKTPOCTAHIUS

COJTHEYHOE TeIJIOCHA0KEeHHE

COJIHEYHOE OXJIaXACHUE

Hcnonb3oBanne »JHEPruuM COJHEYHOr0 M3JIyYeHUs] [JIsl TOJY4YeHHS X0JI0Aa C ILeJbIo
KOHJIUIIMOHUPOBAHUS BO31yXa, XPAHEHHUS MPOAYKTOB U T.IL:

+CONIHEUHOE OXJIaXKICHUE

COJIHEYHas AJEKTPOCTAHLINS

COJTHEYHO-TOIUTMBHAS SJIEKTPOCTAHIIUS

COJIHEYHOE TEIMJIOCHA0KEHHE

COJTHEYHOE ropsuee BOJJOCHAOKEHHE

CosntHeyHast JIEKTPOCTAHLUS, B KOTOPOil JHEPrusi COJHEYHOIr0 M3JYyYeHHs HCIOJIb3YeTCHd KakK
HCTOYHUK TelJa B TePMOJAMHAMMYECKOM LHMKJIe TMpeodpa3oBaHMs TeEIUIOBOWl JHepruM B
MEXaHUYECKYI0, a 3aTeM B YJIEKTPUYECKYI0, HA3bIBAETCS:

+TepMoIuHAMHUYECKasi COTHEYHAs SJIEKTPOCTAHIUS

(boTo3NeKTpUIEcKast COTHEYHAs! AIEKTPOCTAHIINS

OalieHHasi COJTHEUHas JIEKTPOCTAHIIUS

JBYXKOHTYpHAas COJTHEUHAas JIEKTPOCTAHLIUS

MOJyJIbHASI COJIHEYHAS SJIEKTPOCTAHITUS

CosiHeyHast JJIEKTPOCTAHLHUS, B KOTOPOH H3JIy4eHHEe OT ONTHYECKOH KOHUIECHTPHPYIOLIEH
cHUCTeMbl, 00pPa30BAaHHON IOJIeM TeJIHOCTATOB, HANPABJSIETCS HAa YCTAHOBJICHHBbIH Ha OamiHe
NPUEMHHUK HEPrUU COTHEYHOT0 U3JTyYeHHUsI, HA3bIBAETCS:

+0arieHHas COIHEYHasl SJICKTPOCTAHITHS

TEPMOJMHAMHUYECKAs COIHEYHAs! 3JIEKTPOCTAHIUS

(boTosneKTpruYecKas COJTHEUHas AIEKTPOCTAHIIUS

JIBYXKOHTYpHAas COJTHEUHAas 2JIEKTPOCTAHLIUS

MOJyJIbHASI COJIHEYHAs! 3JIEKTPOCTAHIIHS

TepmoauHamMuyecKkasi COJTHEYHAsI 3JIeKTPOCTAHIUS, B KOTOPOi HePrusi COJTHEYHOT0 U3JIy4YeHMusl,
NOIJIONICHHAs] TEIUVIOHOCHTEeJIeM B IIePpBOM KOHType, Iiepegaercss 4epe3 TelmIO0OMEHHHK
TEeNJOHOCHTEJI0 BTOPOI0 KOHTYPAa, Ha3bIBaeTcCs:

+IBYXKOHTYpHasl COJTHEUHAsI 3JICKTPOCTAHIIHS

TEPMOJMHAMHUYECKAsI COJIHEUHAs 3JIEKTPOCTAHIUS

(boToreKTpruYecKasi COJTHEUHas AJIEKTPOCTAHIUS

OaleHHasi COJTHEYHAs AJIEKTPOCTAHLIUS

MOJyJIbHASI COJIHEYHAs! 3JIEKTPOCTAHIIHS

IIpueMHHK COJIHEYHOTO W3JIy4YeHHUs], MOIJIOLIAIIAs TOBEPXHOCTh KOTOPOr0 HAXOAUTCHA B
BAKyYMHPOBAHHOM NPOCTPAHCTBE, OTPAHHYEHHOM NPO3Pa4YHOi 0007109K0M, HA3bIBACTCH:
+BaKyyMUPOBaHHbBIN PUEMHUK

LEHTPaJIbHbIA TPUEMHUK

II0JIOCTHOM MPUEMHUK COJIHEYHOI'O U3TyUYEHUS

COJIHEYHBIN aporeHepaTop

COJIHEYHBIN YKOHOMAa3ep

DJIeMeHT TePMOJAMHAMMYECKHMX COJIHEYHBIX 3JIEKTPOCTAHLIM, B KOTOPOM NPOUCXOIHUT reHepanust
napa, Ha3bIBaeTcs:

+COJIHEUHBIN MaporeHepaTop

BAKyYMHPOBaHHbBIN TPUEMHUK

LEHTPaJIbHbIA TPUEMHHUK

[I0JIOCTHOM MPUEMHUK COJIHEYHOI'O U3TyUYEHUS

COJIHEYHBIN YKOHOMAai3ep
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JJIEMEHT TEPMOAMHAMHYECKHX COJTHEYHBIX JJIEKTPOCTAHIMI, B KOTOPOM NPOHMCXOAHUT
NpeABapUTeJbHbIIi HArpeB TeIUIOHOCHTEJSl MepeJl ero MNOCTYIUIeHHEeM B  COJIHEYHBIH
NaporeHepaTop, Ha3bIBACTCH:

+COJIHEUHBIA YKOHOMAN3ED

BaKyyMHUPOBaHHBIA IPUEMHUK

LEHTPaJIbHBI IPUEMHHUK

MIOJIOCTHOM MPUEMHUK COJTHEYHOT'O U3TyUYEHUS

COJIHEYHBIH NMaporeHepaTop

YTo TaKoe COJIHEYHAs JHepreTuKa?

+HalnpaB/IeHHE aJIbTEPHATUBHON 3HEPreTUKH, OCHOBAaHHOE Ha HENOCPEICTBEHHOM HCIOIb30BaHUU
COJTHEYHOT'O U3TYUYECHHUS JIUIS TOJTYUYEHHS SHEPTUH B KaKOM-JIH00 BHUIE

COBOKYITHOCTb NEPCIEKTUBHBIX CIOCOOOB MOIYyYEHUs, Iepeadll U MCIIOJIb30BaHMsI 3HEPTUH, KOTOphIE
pacnpocTpaHeHbl HE TaK LIMPOKO, KaK TPAAULMOHHBIE, OJHAKO IMPEACTaBISAIOT HHTEpEC MH3-3a
BBITOZHOCTH MX UCIOJIb30BaHUs U, KaK IPAaBUJI0, HU3KOM PUCKE PUYMHEHHS Bpeaa OKPYIKaIOLIEN cpese
OTpacib SHEPTeTHKH, CHECIHATH3UPYIOIMAsAcsS Ha MPeoOpa30BaHUK KMHETHUECKOW YHEPIHU BO3AYIIHBIX
Macc B aTMoc(epe B IEKTPUUECKYIO

TOIUIMBO M3 PACTUTENBHOIO WJIM KUBOTHOTO CBIPBS, U3 IMPOAYKTOB KU3HEIESATEIbHOCTH OpPraHU3MOB
WJIM OPraHUYECKUX IIPOMBIIUIEHHBIX OTXO0/I0B

00JIaCTh  XO3SHICTBEHHO-DKOHOMHYECKOW  JEATENBHOCTH  4YeJOBEKa, COBOKYIHOCTH  OOJBIINX
€CTECTBEHHBIX M MCKYCCTBEHHBIX MOJCHCTEM, CIyXKalluX Ui MpeoOpa3oBaHUS SHEPTUU BOJHOTO
MIOTOKA B AJIEKTPUUYECKYIO SHEPTUIO

Ykaxkure npaBuiIbHOE onpeaesienne apurarenass CTUpJIuHra:

+TeruioBasi MaldHa, B KOTOPOW JKHMIKOE WIIM ra3oo0pa3zHoe pabodee TeIo JBHKETCS B 3aMKHYTOM
00bEMeE, pa3HOBHUIHOCTh JIBUTATENsl BHEIIIHETO CTOPAHHUS

MIOJTyYSHHE HJIEKTPOIHEPTUH C TOMOIIBIO (POTOITIEMEHTOB

HarpeBaHue IOBEPXHOCTH, IOIVIOIIAIOIIEH COJIHEUYHBbIE JIy4HM, M MOCIEIYIOIIEE paclpereiIcHue U
HCIIOJIb30BaHuUE TeIIa

YCTPOUCTBO 11 cOopa TerioBoi suepruu CoiHIa (TeTMoyCTaHOBKA), TEPEHOCHMOM BUIMMBIM CBETOM
1 OJMDKHUM HH(PAKPACHBIM H3ITy4YeHUEM

Pa3HOBUAHOCTh COJIHEYHOIO KOJUIEKTOPA, NPEJHA3HA4eH Ui IPOU3BOJCTBA TIOpsAYEd BOABI IIyTEM
MIOTJIOIIEHUS] COJHEYHOTO HW3IY4YeHMs, MPeoOpa3oBaHUs €ro B TEIUIO, aKKyMYJSIIMH W Tepenadu
oTpeOuTeto

YKakuTe NPaBUJILHOE ONpeeIeHHe COTHEYHOI0 KOJIJIEKTOpa:

+ycTpoiicTBO miis cbopa TermoBoi 3Hepruu CoiiHIA (TeIMOyCTaHOBKA), TMEPEHOCHMON BHAMMBIM
CBETOM M OJIM)KHUM HH(PaKPACHBIM U3ITyUESHUEM

MOJIyYEHHE HJIEKTPOIHEPTUU C OMOILBIO (POTOIIEMEHTOB

HarpeBaHue IOBEPXHOCTH, IIOIVIOIIAIOIIEH COJHEYHBbIE JIy4HM, M IOCIEOYIOIIEE paclpeneiIcHue u
HCIOJIb30BaHUE TeIlIa

TEIUIOBasl MalllMHa, B KOTOPOW MKHJKOE HIM Ta3000pa3HOe pabodee Telno ABMKETCS B 3aMKHYTOM
00bEME, pa3HOBHUIHOCTh JIBUTATEsl BHEIIIHETO CTOPAHMUSI

Pa3HOBUAHOCTh COJIHEUHOT'O KOJUIEKTOPA, NpeJHAa3HAa4deH U1 IPOM3BOJCTBA Tropsyeil BOABI IyTEM
MIOTJIOIEHHS] COJHEYHOIO W3Iy4YeHMs, IMpeoOpa3oBaHUs €ro B TEIUIO, aKKyMyJSILIMM M Ieperadu
oTpeOUTEIIO

YkaxkuTe npaBHIIbHOE ONIpeeIeHHe COJTHEYHOr0 BOJOHATPEBAaTe/Isl:

+pa3HOBUAHOCTh COJHEYHOTO KOJUIEKTOpA, NMpEAHA3HA4YeH JI1 IIPOU3BOJCTBA TOpsUYEd BOJBI IyTEM
MOTJIOIEHHUS] COJHEYHOIO H3Iy4YeHMs, NpeoOpa3oBaHUs €ro B TEIUIO, aKKyMyJSLMM M Iepetadu
OoTpPeOUTEIIO

MOJIyYEHHE HJIEKTPOIHEPTUU C OMOILBIO (POTOIIEMEHTOB

HarpeBaHue IOBEPXHOCTH, IIOIVIOIIAIOIIEH COJHEYHBbIE JIy4HM, M IOCIEYIOIIEE paclpeneicHue u
HCIIOJIb30BaHUE TEIlIa
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TEIUIOBasl MalllMHa, B KOTOPOW KHJIKOE WM Ta3000pa3HOe pabodee Telno ABIKETCS B 3aMKHYTOM
00bEMeE, pa3HOBHTHOCTH JIBUTATEIsI BHEIITHETO CTOPAHHUSI

YCTPOMCTBO AJis cOopa TemioBoi sueprun CoiHia (TeTu0yCTaHOBKA), TEPEHOCUMOM BUIUMBIM CBETOM
1 OJVDKHUM HH(GPAKPACHBIM H3JTy4YCHUEM

YkakuTe NpaBWJIbLHOE onpeaeieHHe COTHEYHOI 3JIeKTPOCTAHIIUM:

+3JIeKTPOCTAHIIMS, TpPEJHA3HAYCHHAs [UIS MPEoOpa3oBaHMs SHEPTHUM COJHEYHOTO M3JIYYCHHUS B
AIIEKTPHUYECKYIO YHEPTHIO

AJIEKTPOCTAHIIUS, MpeoOpasyromas M0 eIUHOW TEXHOJIOTMYECKOW CXEME DSHEPrHI0 COJHEYHOTO
HU3ITYYCHUA U XUMUYCCKYIO SHCPIrUio TOIJIMBA B 3JICKTPUYCCKYIO U TCIUIOBYIO SHECPIUIO

UCTIOJIb30BAHUE DHEPTUU COJHEYHOIO W3IYyYeHHs JJIs OTOIUICHHS, TOPSYero BOJOCHAOXKCHUS U
o0ecTeyeHnsT TEXHOJIOTHUECKUX HYK/ Pa3IMIHBIX IOTpEeOUTENeH

UCTIOJIb30BAHUE DHEPTUU COJIHEYHOTO W3JIYYCHUS Ui HarpeBa BOJABI C IENbl0 OOeCreYeHuUs
KOMMYHaJ'II)HO-6I)ITOBI)IX 1 TCXHOJIOTHYCCKUX HYXK] pa3JInYHbIX HOTpC6I/ITeJ'IeI\/'I

WCTIOJIb30BAHUE SHEPTHH COJTHEYHOTO U3IYUYCHHS ISl IOJTYUYCHHUS X0JIO/Ia C SN0 KOHIUITHOHUPOBAHHUS
BO3[lyXa, XpaHEHUS IIPOAYKTOB U T.II.

YkaxuTe npaBuJibHOe oNpe/ie/ieHne COTHEYHO-TOILIMBHOM 3JIEKTPOCTAHIMU:

+3JeKTpOCTaHIMsA, Tpeodpasyromas 10 €JUHOH TEXHOJOTHYECKOH CXeMe SHEPrHi0 COJIHEYHOTO
U3JTYYCHUS U XUMHUYECKYIO SHEPTHIO TOILIMBA B AJIEKTPHUECKYIO U TEIJIOBYIO SHEPTHIO

ANIEKTPOCTAHIINSA, TMPEJAHA3HAUCHHAs JUIS TIpeoOpa3oBaHUS dSHEPTHUM COJHEYHOTO W3IIyYCHUS B
AJIEKTPHUYECKYIO SHEPTHIO

HCIIOJIb3OBAHHUEC OHCPruv COJHCYHOI'O HU3JIYYCHHA MOJId OTOINICHHA, TIOpA4YCro BO)IOCH3,6)KCHI/I$[ u
00ECIeYCHHSI TEXHOJIOTHUECKUX HYK Pa3InYHBIX IOTPEOUTEICH

WCTIOJI30BAaHUE HHEPTUM COJHEYHOTO W3IIYYEHHUs Ui HarpeBa BOABI C MeENbl0 0O0ecredeHus
KOMMYHAJIbHO-OBITOBBIX ¥ TEXHOJIOTUYECKHUX HYK]] Pa3IMYHBIX MOTPEOUTENCH

HCIIOJIb30BAHUEC SHCPIrUK COJTHCUHOT'O M3IYUCHUS JJIA MTOJTYUCHUA X0J104a € HCJIbI0 KOHAUIIMOHHUPOBAHUSA
BO3/1yXa, XpPaHECHUS MPOYKTOB U T.II.

YKakuTe NpaBUJIbHOE ONpe/iesieHHe COJTHEYHOT0 TeNJI0OCHAOKEeH s :

+UCNOIB30BAHNE HSHEPTHH COJHEYHOTO W3IYUYCHHS ISl OTOIUICHHS, TOPSYETr0 BOJOCHAOXKEHUS W
o0ecreyeHNs: TEXHOJIOTHUECKUX HY K Pa3InYHbIX OTpeOuTene

AJIEKTPOCTAHIMS, TIpEAHA3HAYCHHAsT Il TpeoOpa3oBaHUS DHEPTUU COJHEYHOTO W3JIY4YCHHS B
ANEKTPUIECKYIO IHEPTHIO

AJIEKTPOCTAHIUS, Mpeoldpasyromas 10 €IWHOW TEXHOJIOTMYECKOH CXEeMe DSHEPrHI0 COJHEYHOTO
HU3ITY4YCHUA U XUMUYCCKYIO SHCPIUI0 TOIJIMBA B 3JICKTPUYCCKYIO U TCIUIOBYIO SHCPIUIO

UCTIOIb30BAaHUE JHEPTUM COJHEYHOTO W3JIYYEHUs Uil HarpeBa BOJABI C MENbl0 o0ecredeHus
KOMMYHaJ'IbHO-6BITOBBIX 1 TCXHOJIOTHUYCCKUX HYX] pa3JIMYHbIX HOTpGGHTCHeﬁ

WCTIOJIB30BaHUE SHEPTHH COTHEUHOTO U3IYUYCHHUS IJIs1 TIOJTYUICHHUS X0JI0/Ia C TIeTTbI0 KOHTUIIMOHHUPOBAHUS
BO3/yXa, XpaHEHHS IIPOJYKTOB U T.II.

Yka:xkuTe npaBUIbHOE ONpeaeIeHHe COJTHEYHOT0 ropsiuero BOJA0CHAOKeHHUSI:

+HCIIOJB30BAHUE OHCPIrur COJIHCYHOI'O M3JIYUCHUA [Jid HarpeBa BOAbI C ICIIbIO OGGCHG‘IGHI/HI
KOMMYHJIbHO-OBITOBBIX ¥ TEXHOJIOTUIECKHUX HYK][ Pa3IMYHBIX TOTpEOUTENCH

QJICKTPOCTAaHLIMA, MpCAHA3HAUCHHAA IJId Hpeo6pa3013aHH51 OHCPIrunu COJIHCUHOTO HU3JIYYCHHUA B
AIIEKTPHUYECKYIO SHEPTHIO

ANEKTPOCTAHIIUSA, Tpeodpasyromas IO eIUHOW TEXHOJIOTHMYECKON CXeMe OJHEPrui0 COJHEYHOTO
M3JTYYCHUS ¥ XUMHUYECKYO SHEPTHIO TOILIMBA B AJIEKTPHUECKYIO U TEIJIOBYIO SHEPTHIO

HUCIOJIb3OBAHUC OSHCPIruv COJHCYHOI'O HU3JTYYCHHA JId OTOINUICHHA, TOpAvYCro BO,Z[OCH&G)KCHI/I}I )41
o0ecCTIeYeHHsT TEXHOJIOTHUECKUX HYK/ Pa3IMIHBIX IOTPEOUTENeH

HCIOJIb30BAHUC SHCPIrUK COJTHCUHOTO U3IYUCHUS JIA TTOJTYUCHUA X0JI0Aa € HCIIbI0 KOHAUIIMOHUPOBAHUS
BO3/yXa, XpPaHECHUS MPOYKTOB U T.II.

YkaxkuTe NpaBUJIbHOE ONpe/ie/ieHHe COJTHEYHOT0 OXJIaKACHHUsI:

+UCNOIB30BAHNE  DHEPTUM  COJNHEYHOTO  M3Iy4YeHHsl Il TOJMY4YeHHs  XOoJjoJa C  IeIbIo
KOHAWIIMOHUPOBAHUA BO3yXad, XPaHCHUA ITPOAYKTOB U T.II.
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ANIEKTPOCTAHLIMA, TMpEAHAa3HaueHHass Juis NpeoOpa3oBaHUSl HHEPrUM COJHEYHOIO H3JIyYeHHUs B
NEKTPUYECKYIO SJHEPTHIO

UIEKTPOCTAHLUA, MpeoOpasyromas IO €IMHOW TEXHOJIOTMYECKOM CXEME DSHEPrui0 COJHEYHOIO
U3ITyYEHUS U XUMUYECKYIO SHEPTHUIO TOIUIMBA B MJIEKTPUYECKYIO U TEIUIOBYIO DHEPIHIO

UCIOJIb30BAHNUE DSHEPIrUM COJHEYHOTO U3IY4YEHUsS [UIsl OTOIUIEHHS, TOpSYEero BOJOCHAOXKEHUS U
obecreyeHns: TEXHOJIOTMUECKUX HY K/ pa3InYHbIX NOTpeOuTemnei

UCIOJBb30BAHUE HHEPIUU COJHEYHOIO M3JIy4EHHUs U1 HarpeBa BOAbI C LEJIbI0 oOOecredeHus
KOMMYHaJIbHO-OBITOBBIX Y TEXHOJIOTHYECKUX HY>K[] pa3IMYHBIX TOTpeOuTeNnei

Y10 TaKkoe IBYCTOPOHHMI COJTHEYHBIN J1eMeHT?

+COJTHEUHBI! 3JIEMEHT C IByCTOPOHHEH (POTOUYCTBUTEIBLHOCTHIO

COJTHEUHBIH 3JIEMEHT Ha ocHOBE (hoTod(dexTa

npeoOpa3oBaTeslb SHEPrUM COJHEYHOIO M3IY4YEHHs B DJIEKTPUUYECKYIO SHEpPrHIO, BBIOJHEHHBIH Ha
OCHOBE Pa3JINYHBIX PU3NUECKUX MPUHIIUIIOB IPSIMOI0 IPpeoOpa3oBaHus

COJIHEYHBII 3JIEMEHT HAa OCHOBE TEPMOXJIEKTPUUECKHUX SBJICHUH, B KOTOPOM HCTOYHUKOM TeEIUIa
SIBJISIETCS] DHEPTUS COJIHEYHOTO U3IIy4EHUS

COJHEYHBIN MpeoOpazoBaTelb HAa OCHOBE SIBICHUS TEPMORJIEKTPOHHOM 53MHUCCHH, B KOTOPOM
HMCTOYHHMKOM TEIUIA ABJISIETCS SHEPTUS COJIHEUHOTO U3ITy4YECHUS

Ykaxure npaBuJIbLHOE ONpeieIeHHe TEPMOAUHAMHUYECKON COJTHEYHOM JJIEKTPOCTAHIIUM
+CconHeYHas IEKTPOCTAHIMS, B KOTOPOU SHEPTHUsl COJTHEYHOIO U3IIy4YEHHs UCIIONIB3YETCSl KaK HCTOYHUK
TeIula B TEPMOAMHAMUYECKOM LIUKJIE MPeoOpa3oBaHus TEIUIOBOM SHEPTUU B MEXAaHWYECKYIO, a 3aTEM B
JNEKTPUYECKYIO

COJIHEYHAsl 3JEKTPOCTAHIMs, B KOTOPOW HCIHOJIB3YeTCs CHOco0 MpsIMOro mpeoOpa3oBaHUsl SHEPrUu
COJIHEYHOTO U3IYUYCHHS B DJICKTPUUECKYIO DHEPIHIO.

COJIHEYHAsl JJIEKTPOCTAHLMSA, B KOTOPOM HU3IYyYEHHE OT ONTHYECKON KOHLEHTPUPYIOIIEH CHCTEMBI,
00pa30BaHHOH IOJIEM TeTMOCTAaTOB, HANPABJSIETCS HA YCTAHOBJICHHBIM HAa OalIHe MPUEMHHK SHEPTHU
COJIHEYHOT'O U3JIyUYEHUS

TEPMOJMHAMHUYECKAs] COJIHEYHAsl JJIEKTPOCTAHLMs, B KOTOPOW OHHEPrHsl COJHEYHOIO W3ITy4YeHus,
IIOTJIOIEHHAsI TEIUIOHOCUTEIEM B IIEPBOM KOHTYpE, EpeaeTcsl Yepe3 TEMI00OMEHHHUK TEMJIOHOCUTEIIO
BTOPOT'0 KOHTYpa

COJIHEYHAs DJIEKTPOCTAHIMSA, COCTOSINAs M3 MOBTOPSIOMUXCA KOHCTPYKTMBHBIX 3JIEMEHTOB-MOZYJIEH,
COJIEpKaINX OJTHOTHUITHBIE KOHLIEHTPATOPbl U IPUEMHUKU SHEPTHH COJTHEYHOTO U3JTy4YEHUs

Ykaxure npaBuJIbLHOE ONpeaeaIeHne MOAYIbHOH COJTHEYHOM JIEKTPOCTAHIIMH

+CcoJIHEUHas JIEKTPOCTAHLINSA, COCTOALIAs U3 MOBTOPSAIOIINXCS KOHCTPYKTUBHBIX 3JI€MEHTOB-MOYJIEH,
COJIEPKalIMX OJHOTHUITHBIC KOHIICHTPATOPBI U IPUEMHHUKHN YHEPIHH COJTHEYHOTO U3JTy4YEHUS

COJIHEYHAs AJIEKTPOCTAHLIMS, B KOTOPOIH 3HEPIUs COJHEYHOI'O M3JIy4YEHHUs UCIOJIb3YETCS KaK MCTOUHUK
TeIula B TEPMOAMHAMHUYECKOM LIUKJIE IPeoOpa3oBaHusl TEIUIOBOM PHEPIUU B MEXAHWYECKYIO, a 3aTEM B
JIEKTPUYECKYIO

COJIHEYHAsl 2JIEKTPOCTAHIMs, B KOTOPOW HCIOJB3YeTCs CHOCOO MPsIMOro IMmpeoOpa3oBaHUs SHEPIUU
COJIHEYHOT'O U3JIy4YEHHUsI B DJIEKTPUUECKYIO SHEPIHUIO

COJIHEYHAs DJIEKTPOCTAHLMSA, B KOTOPOM H3IYyYEHHE OT ONTHYECKOM KOHLEHTPHUPYIOIIEH CHCTEMBI,
00pa30BaHHOM IOJIEM T'eMOCTAaTOB, HANPABJISETCS HAa YCTAHOBJICHHBIM Ha OallHEe MPUEMHHMK SHEPIUU
COJIHEYHOT' O U3JIy4YECHUS

TEPMOJMHAMHYECKAs] COJIHEYHAs] JJIEKTPOCTAHLMs, B KOTOPOW OHHEPrHsl COJHEYHOIO WU3ITyYeHus,
MIOTJIOIEHHAsI TEIUIOHOCUTEIIEM B IIEPBOM KOHTYpE, EPEaeTCsl Yepe3 TEMI00OMEHHUK TEMJIOHOCUTEIIO
BTOPOT'0 KOHTYpa

Ykaxkurte npaBuIIbHOE ONpeaeieHre 0alIeHHOM COJTHEYHOM 31eKTPOCTAHIMN:

+conHeYHast 3JIEKTPOCTaHLUsA, B KOTOPOW HM3JIy4eHHE OT ONTHUYECKOM KOHLCHTPUPYIOLIEH CUCTEMBI,
00pa30BaHHOM I10JIEM TI'eJIMOCTaTOB, HANPABISETCA HA YCTAHOBJICHHBIM Ha OalllHE NMPUEMHHMK SHEPIUU
COJIHEYHOT'O U3JIyUYEHUS

COJIHEYHAs JJIEKTPOCTAHLMSA, B KOTOPOH 3HEPIUs COJHEYHOTO M3JIyYEHHUs UCIOJIb3YETCsl KaK MCTOYHUK
TeIuia B TEPMOJAMHAMHUYECKOM LIUKJIE MPeoOpa3oBaHus TEIUIOBOM PHEPTUU B MEXAHUYECKYIO, a 3aTEM B
JNEKTPUYECKYIO
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COJIHEYHasl D3JIEKTPOCTAHIMS, B KOTOPOH HCHOJIB3yeTCsl CHOCO0 MPSAMOro MpeoOpa3oBaHMsl 3HEPIHU
COJTHEYHOTO U3TYUYCHHS B SJIEKTPHUECKYIO YHEPTHIO

TepMonnHaMuyeckass COJNHEYHAs JJIEKTPOCTAHLMS, B KOTOPOM SHEPrUsl COJHEYHOIO M3IYUYECHHUS,
MOTJIONICHHAS TETNIOHOCUTENIEM B IIEPBOM KOHTYpE, NEepPeIaeTcs Yepe3 TeII000OMEHHUK TETTIOHOCUTEIIO
BTOPOT'0 KOHTYpa

COJTHEYHAsl 3JICKTPOCTAHIIUS, COCTOSINAs M3 MOBTOPSIOUIMXCA KOHCTPYKTHBHBIX AJIEMEHTOB-MOIYJIEH,
COJIEprKalINX OJTHOTUITHBIE KOHLIEHTPATOPbl U IPUEMHHUKH YHEPTHUH COITHEYHOTO U3JTy4EHUs

Yo Takoe BAKYYMHPOBAHHBIN NPHEMHUK?

+NPUEMHUK COJIHEYHOTO H3JIy4€HHs, [MOTJIOoLIAalonias IOBEPXHOCTh KOTOPOTO HAaXOAWUTCA B
BaKyyMHPOBAaHHOM IIPOCTPAHCTBE, OTPAHHUEHHOM MPO3PAYHOM 000T0UKOIMA

MIPUEMHUK COJTHEYHOTO U3JIy4eHUs B OAIIEHHOIN COTHEYHOM 3IEKTPOCTAHIIMU

MPUEMHHUK COJHEYHOTO HW3IyUYeHUs, TEIUIOBOCIPUHUMAIONIAS MOBEPXHOCThH KOTOPOTO UMeeT (opmy
MIOJIOCTH Pa3IMYHON KOH(UTYpaLuu

AJIEMEHT TePMOJAMHAMUYECKUX COJTHEYHBIX DJIEKTPOCTAHINI, B KOTOPOM MPOUCXOAUT TeHepaIus napa
AJIEMEHT TEPMOAMHAMUYECKUX COJTHEUHBIX 3JIEKTPOCTAHIIUHN, B KOTOPOM IPOUCXOAUT MPEABAPUTEIbHBII
HarpeB TEIUIOHOCUTEJS Tepe ero MOCTYIUICHUEM B COTHEYHBIN MaporeHepaTop

Y10 Takoe HEeHTPAJIbHbIH NPHEMHUK?

+IPUEMHHUK COTHEYHOTO U3Ty4YeHHs B OAIICHHON COTHEUHOM 3JEKTPOCTAHITHH.

INPUEMHUK COJHEYHOTO U3JIy4YeHHUs, T[OIVIOIIAIMas [OBEPXHOCTh KOTOPOTO HAaXOAWTCA B
BaKyyMHPOBAaHHOM IIPOCTPAHCTBE, OTPAHUUEHHOM MPO3PAYHON 000T0UKOIMA

MPUEMHHUK COJHEYHOTO HW3JIYYEHHS, TEIUIOBOCTIPMHHMAIOIIAsl TIOBEPXHOCTh KOTOPOTO HMeEeT (opmy
MOJIOCTH Pa3INYHON KOH(pUTyparuu

AJIEMEHT TEPMOJAMHAMUYECKUX COJIHEUHBIX 3JIEKTPOCTAHIINI, B KOTOPOM MPOUCXOINUT T€HEepalus napa
AJIEMEHT TEPMOJAMHAMUYECKUX COTHEUHBIX 3JIEKTPOCTAHIIUHN, B KOTOPOM IIPOUCXOAUT MPEABAPUTENbHBII
HarpeB TEIUIOHOCUTENS MEepPE €ro MOCTYIUIEHUEM B COJIHEUHBIN aporeHepaTop

Yro Takoe MOJTOCTHON NMPHUEMHHUK COJTHEYHOT0 U3JIy4eHHus ?

+IPUEMHUK COJHEYHOTO M3IyUYEHHs], TEIUIOBOCIIPUHUMAIOIIAs MMOBEPXHOCTh KOTOPOTO UMeEET (Gopmy
MOJIOCTH Pa3INYHON KOH(pUTyparuu

IIPUEMHUK  COJHEYHOTO M3JIy4Y€HHs, TMOIVIOIIAIMAs IOBEPXHOCTh KOTOPOTO HAaXOAMTCA B
BaKyyMHpPOBAaHHOM IIPOCTPAHCTBE, OTPAHMUEHHOM MPO3PAYHON 000T0UKOMA

MPUEMHHK COJTHEYHOTO M3JTyueHHsI B OallIEHHON COJIHEYHOM IEeKTPOCTaHIINN

3JIEMEHT TePMOJAMHAMUYECKUX COJTHEYHBIX DJIEKTPOCTAHIMI, B KOTOPOM MPOMCXOAUT TeHepalus napa
AJIEMEHT TEPMOAMHAMHUYECKUX COJTHEUHBIX 3JIEKTPOCTAHLIUM, B KOTOPOM IIPOUCXOAMT MIPEABAPUTEIBHBII
HarpeB TEIUIOHOCUTENS Mepe ero MOCTYIUICHUEM B COJTHEUHBIN MaporeHepaTop

Yro Takoe coJTHEeYHbIH aporeHeparop?

+3J1€MEeHT TePMOJUHAMHUECKHUX COJTHEUHBIX AJIEKTPOCTAHLUHN, B KOTOPOM IIPOUCXOAUT FreHepalus napa
IIPUEMHUK COJHEYHOTO M3JIy4YeHHs, TIOIVIOIIAIOMAs IOBEPXHOCTh KOTOPOTO HAaXOAMTCA B
BaKyyMHPOBaHHOM IIPOCTPAHCTBE, OTPAHMUYEHHOM MPO3PAYHON 000T0UKOIM

MPUEMHHK COJTHEYHOTO M3JTyueHHsI B OallIEHHON COJIHEYHOM IEeKTPOCTaHIINN

MPUEMHUK COJHEYHOTO HW3JyYeHUs, TEIUIOBOCIPUHUMAIOIAS MOBEPXHOCTh KOTOPOro uMeeT (opmy
MOJIOCTH Pa3IMYHON KOH(UTYpaLUU

AJIEMEHT TePMOJAMHAMUYECKUX COTHEYHBIX 3JIEKTPOCTAHIIUH, B KOTOPOM IIPOUCXOAUT MPEIBAPUTEIbHbII
HarpeB TEIUIOHOCUTENS MEPE €ro MOCTYIUIEHUEM B COJIHEUHBIN TapOreHepaTop

Kakoii HCTOYHHK 3HEPruu 1o MacmTadam pecypcoB, IK0JOTHYeCKON YHCTOTEe U
pacnpocTpaHeHHOCTH HauboJiee mepcrneKTUBeH?

+COJIHEYHAs] DHEPT U

JHEprus BeTpa

SHEPrusi MOPCKUX BOJH U MPUIINBOB

SHEprusi OMoOMacchl

reoTepMalbHasi SHEPIUs
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Jst kakux cTpan dHeprus CostHIAa MOXKeT HMeTh 00JIbIIOe 3HAYeHue?

JUTSL pa3BUTBIX

+UIsL pa3BUBAIOIINXCS

JUTSl pa3BUTBIX U Pa3BUBAIOILIUXCS

HET MPaBUIILHOTO OTBETA

KakoBo xon4ecTBo 3Hepruu usjaydennss CoiHIAa BO BceM AUana3oHe UIMH BOJIH, N0Jy4aeMoii B
¢/IMHUIy BpeMEeHHU eAUHUYHOH IJIOIIAAKOMH, NePNeHAUKYJISIPHON COTHEYHBIM JIy4YaM BHe 3eMHOI
atMmocdepsbi?

+1353 Br/m’

3000 Br/m”

5000 Br/m’

550 Br/m*

Ot KaKoil MOBEPXHOCTH MPOUCXOJUT MAKCHMAJIbHOE OTPasKeHHe COJTHEYHOM pajuanumn?
OT CyXOr0 4epHO3eMa

BCIIaXaHHOT'O MOJIs

+cHera

BOJIHOW MMOBEPXHOCTH

Ot KaKoii NOBEPXHOCTH NPOUCXOAUT MUHUMAJIbHOE OTPa’KeHNe COJTHEYHOH paauanuu?
+0T cyxoro yepHo3ema

BCIIAXaHHOT'O MOJIs

cHera

BOJTHOM MOBEPXHOCTH

Kakmue camble pacnipocTpaHeHHbIEe THIIBI COJTHEYHBIX KOJJIEKTOPOB?

+IIOCKHE

boxycupyromme

BAKYYMHPOBaHHbIE

HET MPaBUIBLHOTO OTBETA

Kakue camble pacipocTpaHeHHbIe CeJIeKTHBHBIE OKPbITHS a0coplOepa?

COOCTBEHHBIE,

+IBYXCJIOWHBIE,

¢ MUKpopenbe(oM, 00eCTIeYMBAIOINM aHATOTHYHBIN 3 dekT

uHTEep(EePEHITMOHHBIC

B kakoii yacTH COJTHEYHOr0 NMPy/Aa PacnojaaralT TenJa1000MeHHUK?

+B HuxHEN

cpenHen

BEpXHEH

c OOKy

HET TeIJI000MEHHHKA

Jis1 o0ecrieyeHMs1 HA/IEKHOM HUPKYJISIUM BOJAbI B CHCTEMAaX COJTHEYHbIX BOJOHATPeBATEIbHBIX
YCTAaHOBOK YPOBEeHb BO/bI B 0aKe Bcernaa 10JKeH ObITh:

+BBIllI€ TOUKU BBOJ]A HATPETOM BOJBI U3 KOJJIEKTOPA

HIKE TOYKHM BBOJA HATPETOM BOJIBI U3 KOJUIEKTOpA

Ha OJIHOM ypOBHE C TOYKOM BBOJA HATPETOU BOJIBI U3 KOJUIEKTOpA

HET IPaBUIBHOIO OTBETA

OT 4ero He 32aBHCHT BEeJIMYNHA MOAbEMHOM CHIIBI VI CO3IaHUS PEUPKYJIALUN B CHCTEMAaX
COJIHEYHBIX BOJAOHAIPEeBATEJbHBIX YCTAHOBOK?

OT TUIOTHOCTH TETJIOHOCUTENISI B OITYCKHOM TPYyOOIIpOBOIe

OT IUIOTHOCTHU TEIUIOHOCUTEINS B MOAAIOIIEM TPYOOIpoBOIE

OT BEJIMYMHBI YCKOPEHHS CBOOOTHOTO MaICHUS

OT PacCTOSTHUS IO BEPTUKAIN MEXTYy TOUKaMHU BBOJA XOJIOIHOIO TEIJIOHOCUTENS B KOJUIEKTOP U
HarpeToro TEIUIOHOCUTENS B 0aK-aKKyMYJISITOp

+0T CHeKTpa COJIHEYHOTO U3ITyUYECHHUS
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Ha kakoii mOBepXHOCTH reJIHOONPECHUTEIbHON YCTAHOBKH KOH/IEHCHpYeTcsi map?
+Ha BHYTpEHHEH MOBEPXHOCTU ChepruuecKoil 00010uKH

Ha Hapy>KHOH TIOBEPXHOCTH CPEPUICCKON 000T0UKH

B IIPOCTPAHCTBE MEXKAY CTEHKaMU chepruuecKoil 00010uku

B OCHOBaHUU OacceliHa

Buvibepume neckobko npasuibHblX 6apuUaHmos u Hajxcmume KHOnKy «aneey

Kakmne cejieKTHBHBIE IVIEHOYHBIE MOKPBITHSA 00/1a1aI0T HAH00JIBIINM K03 PHIHEHTOM
MOTJIOIEHUs] BUAUMOM YACTH CIIEKTPA COJHEYHOr0 U3J1ydeHus?

+IIJIEHKU C YEPHBIM XpOMOM Ha aitoMHMHHUEBOH (oibre(50%)

+IUIGHKH C YePHBIM HUKEJIEM Ha HuKeseBoi noanoxke(50%)

TUICHKH ¢ O€JIBIM XpOMOM Ha aTFOMHHUEBON (OITBIe

IUIEHKH C MaTOBBIM HUKEJIEM Ha HUKEJIEBOU MOJI0KKE

Tabamnua S — Kpurepnu oneHku cpopMUPOBAHHOCTH KOMIIETEHIUH

Kox n HanmeHnoBanue Kpurepun oniennBanus copMrpoOBaHHOCTH KOMIIETECHITHH
WH/IUKATOpA TOCTUKCHUS (4acTH KOMIICTEHITVH)
KOMIICTCHIIH COOTBETCTBYET OLICHKE «3aYTCHO»
(4acTu KOMIIETEHIINN) 50-100% oT MakcUMaJIbHOTO Oasuia
CTyIeHT paBUIILHO OTBEYAET HA TIOCTABJICHHBIE BOIIPOCHI,

N T-611x0c-1 Opranuzyer MPUHUMAET aKTUBHOE y4acTHe BO BpeMs MPAKTUUECKOTO 3aHATHUSA,
paboTy 10 MOBBIIICHUIO 3HAET OCHOBBI TEOPHH UCTIOIB30BAaHUS SHEPTHH COJTHIIA, CE30HHBIE,
3P PEKTUBHOCTH CYTOYHBIE U MTOTOAHBIC U3MEHEHUS O0YYEeHHOCTH, OIICHKA

SHEPreTUYECKOTO KPaTHOCTH KOHIICHTPALIUHU COJIHEYHOTO U3ITyUSHHS, MOXKET MIPOBECTH
AIIEKTPOTEXHUUECKOTO CpPaBHEHHE TUTIOB COJTHEYHBIX DJIEKTPOCTAHIUH; JIOTUYECKU MBICITUT;
o0opyaoBaHUS croco0eH OpraHu30BaTh pabOTy O MOBBIMIEHHIO () (HEKTHBHOCTH
HHEPTreTUYECKOTO U AJIEKTPOTEXHHUECKOTO 000y TIOBaHHUS

TEMA 4
POTOIJNEKTPUYECKASA 'EHEPALIUA

ITPAKTUYECKOE 3AHSTHUE Ne2
PACUET CUCTEM JJIsSI IPEOBPA3OBAHWSA COJTHEYHOM DHEPTUH

Bonpocsl 1151 codecenoBanusi:
Knaccudukarus cConHEeYHbIX YJHEPTeTHUECKUX YCTaHOBOK.
Kak ncnonb3ytoT cosiHeuHy 0 3Hepruto B PO?
KaxoBblI epcrieKTUBBI UCIOIb30BaHus 3Heprun ConHua?
KaxkoBbl ¢usnueckre 0CHOBBI IPOIIECCOB MPE0OPa30BaHUS COTHEYHOW SHEPTHH?
Kaxue Brl 3HaeTe TUIIBI KOJIIEKTOPOB?
KakoBbl mpUHIUTIBI AEHCTBUS KOJIJIEKTOPOB?
Kaxue Brl 3HaeTe MeTO b pacueToB IEHCTBUS KOJJIEKTOPOB?
KoHnnentparopsl conHeuHo# 3Hepruu. [lapabonudeckuii BOTHY ThIi KOHIIEHTPATOP.
Kaxkue Bbl 3HaeTe coqHeUHbIE CUCTEMBI AJIs TOTYUYEHUS 3JEKTPOIHEPTUU?
. @oroanexkTpuueckas reHepanus. @OTo3IEMEHTHI U UX XapaKTEPUCTUKH.
. Teopetnueckuii KI1/] kxpemHueBoii 6arapeu.
. Kakue Bl 3HaeTe criocoOs! oBeiteHus 3 dexruBHOCTH DD?
. TepMonnekTpudeckue npeodpa3oBaTenu, IPUHIUN JeHCTBUS, 3(PPEKTUBHOCTD, JOCTOMHCTBA U
HEJ0CTaTKU

XN RO =

— = = e \O
W N = O
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KOMIIBIOTEPHOE TECTUPOBAHHUE

Buvibepume 00un npasunvhuill 6apuanm u Haxcmume KHonky «/aneey

CostHeyHast JIEKTPOCTAHLUS, COCTOAIIAST M3 NMOBTOPSIOIIMXCH KOHCTPYKTHBHBIX 3J1€MEHTOB-
MOAYyJIeH, COAEpPKAIIMX OJXHOTHIIHbIC KOHIEHTPATOPHI W NPHEMHHKH JHEPrMH COJHEYHOIO
U3JIYYCHUS:

+MO/yJIbHAs COJTHEYHAs MJIEKTPOCTAHLIUS

TEPMOJMHAMHUYECKAs COJIHEUHAs 3JIEKTPOCTAHIU

(boToreKTpruYecKasi COJTHEUHas AIEKTPOCTAHIUS

OaleHHasi COJTHEYHAs AJIEKTPOCTAHLIUS

JBYXKOHTYpHAasl COJTHEYHAsI JIEKTPOCTaHIUS

IIpreMHHUK COJTHEYHOT0 U3JIyYeHUsI B OAIEHHOM COJTHEYHO 3JIEKTPOCTAHIIUU:

+1EeHTpaIbHbBIN IPUEMHUK

BaKyyMHUPOBaHHBIA IPUEMHUK

ITOJIOCTHOM MPUEMHHK COJIHEUHOTO U3ITy4ECHUS

COJIHEYHBII [1apOTreHepaTop

COJIHEYHBIN YKOHOMai3ep

IIpeMHHUK COJIHEYHOr0 H3JIYyYeHUS, TEIIOBOCIPUHUMAKIIAA NOBEPXHOCTh KOTOPOI0 HMeeT
(popmy nosiocTu pa3IuYHON KOHUTrypanum:

+110JI0CTHON IPUEMHUK COJTHEUHOT'O U3IIy4ECHHUS

BAKYYMMPOBAaHHBIN IPUEMHUK

LIEHTPaJIbHBIA IPUEMHHUK

COJIHEYHBIN aporeHepaTop

COJIHEYHBIN YKOHOMa3ep

Ykaxure npaBujibHoe onpeaeneHue GoroBoIbTAUKH:

+110TyYeHHE AJIEKTPOIHEPTUH C TOMOIIBIO (POTORIIEMEHTOB

HarpeBaHUE IMOBEPXHOCTH, IMOIJIOMIAIONIEN COJHEYHBIE JIy4d, M IIOCIEAYIOLIEe pACIpeeiIeHUE H
WCIIOJIb30BaHUE TEIIa

TEIUIOBas MallliHA, B KOTOPOH KHJKO€ WM Ta3000pa3Hoe pabouee TEIO JBUKETCS B 3aMKHYTOM
00BEMeE, Pa3HOBUAHOCTH IBUTATEINSI BHEITHETO CTOPAHUS

YCTPOUCTBO A1 cOopa TemioBoi sueprun CoiHia (TeITuoyCTaHOBKA), TEPEHOCUMOM BUIUMBIM CBETOM
1 ONKHUM HH(paKpacHBIM U3TyUYEHUEM

Pa3HOBUAHOCTh COJIHEYHOTO KOJUIEKTOpA, NpeJHa3Ha4yeH UIs IPOU3BOJCTBA Tropsyeil BOAbI IyTEM
MOTJIOUICHUS] COJTHEYHOTO M3Iy4YeHHs], MpeoOpa3oBaHUS €ro B TEIUIO, aKKyMYJSIUH U Tepeaayu
MOTPEOUTETIO

Ykaxkurte npaBUIIbHOE ONpeeieHNe IeJIN0TePMAJIbHOM JHEePreTHKHU:

+HarpeBaHue MOBEPXHOCTHU, IOIJIOIIAIONIEH COJHEYHbIE Jy4Yd, U MOCIEAYIOLIEE pacHpeleleHue Hu
WCIIOJIb30BAaHUE TEIIa

TIOJTyYSHHE DJIEKTPOIHEPTUH C TOMOIIBIO (POTOTIEMEHTOB

TEIJIOBasl MallliHA, B KOTOPOH KHJKOE WM Ta3000pa3Hoe pabodee TeIO IBHIKETCS B 3aMKHYTOM
00bEMeE, pa3HOBHTHOCTH JIBUTATENSI BHEIITHETO CTOPAHHS

yCTpOMcTBO 75t cOopa TerioBoi sHepruu ConHIa (TeTuoyCcTaHOBKA), TEPEHOCHMON BHAUMBIM CBETOM
1 OJMDKHUM HH(QPAKPACHBIM H3ITydYeHUEM

Pa3HOBHIHOCTh COJIHEYHOTO KOJUIEKTOpA, MpEJHAa3HauyeH JUisl MPOM3BOJCTBA TropsyYed BOABI IMYTEM
TIOTJIOIIEHHS] COJHEYHOTO HW3JIY4YeHHs, MPeoOpa3oBaHUs €ro B TEIUIO, aKKyMYJSIIMA W Tepenadu
MOTPEOUTETTIO

Ykaxurte npaBujibHOe Onpe/iesieHre IBYXKOHTYPHOM COJTHEYHOM 3JIeKTPOCTAHIINM:
+TepMOAMHAMUYECKAs] COJHEYHAsl 3JIEKTPOCTAaHLHUSA, B KOTOPOM SHEPrusi COJHEYHOTO M3Iy4YEHHs,
MOTJIOLIEHHAs TETJIOHOCUTENIEM B IIEPBOM KOHTYpE, NIEPENAETCS Yepe3 TEMII00OMEHHUK TETIOHOCUTEIIO
BTOPOT'O KOHTYypa

COJIHEYHas JIEKTPOCTAHILIMS, B KOTOPOI 3HEPIUs COJHEYHOI'O M3JIyUYEHHUs HCIOJIb3YETCsl KaK UCTOUHUK
TeIla B TEPMOJUHAMHYECKOM IMKJIEe MPeoOpa3oBaHUs TEIUIOBOM SHEPTUM B MEXaHUYECKYIO, a 3aT€M B
ANEKTPUYECKYIO
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COJIHEYHasl D3JIEKTPOCTAHIMS, B KOTOPOH HCHOJIB3yeTCsl CHOCO0 MPSAMOro MpeoOpa3oBaHMsl 3HEPIHU
COJIHEYHOT'O U3JIYUYEHHS B DJIEKTPUUECKYIO SHEPTHIO

COJIHEYHAsl JJIEKTPOCTAaHLHUs, B KOTOPOM M3JIyYEHHE OT ONTHYECKOM KOHIICHTPHUPYIOUIEH CHCTEMBI,
00pa30BaHHOM I0JIEM TI'eJIMOCTaTOB, HANPABJSETCS HAa YCTAaHOBJICHHBIM Ha OallHEe MPUEMHHMK SHEPIUU
COJIHEYHOT'O U3TyUYEHUS

COJIHEYHAsl 2JIEKTPOCTAHIMSA, COCTOSINAs M3 MOBTOPSIOMIMXCA KOHCTPYKTHBHBIX DJIEMEHTOB-MOZYJIEH,
COJIEprKalINX OJTHOTUITHBIE KOHLIEHTPATOPbl U IPUEMHHUKH YHEPTHUH COITHEYHOTO U3JTy4EHUs

Yto Takoe coTHEYHBIH IKOHOMAIi3ep?

+3J1€EMEHT  TEPMOJMHAMUYECKUX  COJHEYHBIX  AJNEKTPOCTAHLIMHW, B  KOTOPOM  IPOUCXOJIUT
IIPEIBAPUTEIIBHBIN HarpeB TEIJIOHOCUTES IIEPE]] €70 MOCTYIIJIEHUEM B COJIHEUHBIN ITapOreHepaTop
NPUEMHUK COJHEYHOTO U3JIy4YeHHUs, T[OIVIOIIAIoNas [OBEPXHOCTh KOTOPOTO HAXOAMTCA B
BaKyyMHPOBaHHOM NPOCTPAHCTBE, OTPAHUYEHHOM IIPO3pavyHOi 000JI0UKOM

MIPUEMHUK COJTHEUHOTO U3JIy4eHUs B OAIIEHHOIN COTHEYHOM 3IEKTPOCTAHIIMU

NPUEMHHUK COJHEYHOIO HU3JIy4EHHUs, TEIJIOBOCIPUHHMMAIOLIAasi MOBEPXHOCTh KOTOPOro MMeeT ¢Gopmy
MIOJIOCTH Pa3IMYHON KOH(UTYpauu

JIEMEHT TEPMOAMHAMHUYECKUX COJIHEUHBIX 3JIEKTPOCTAHIUI, B KOTOPOM IPOUCXOANUT IF'eHepalus napa
IIpeoOpa3oBanne COJTHEYHON IHEPIUHU MOCPEACTBOM INICHOK KPEMHHUS MJIH APYTHX
MOJIYNIPOBOJHMKOBBIX MATEPHAJIOB U peaau3yomux ¢poroddg ekt npoucxoamr:

+B IOCTOSIHHBIN JIEKTPUYECKUI TOK

B [IEPEMEHHBIH 2JIEKTPUUECKUN TOK

B MOCTOSIHHBIN WJIM IEPEMEHHBIN JIEKTPUUECKUI TOK

B ITIOCTOSIHHBIN U IEPEMEHHBIN 3IEKTPUUYECKUN TOKH

Y10 He OTHOCHTCH K penMyliecTBaM (oTo3/1eKTPHUYECKUX Npeodpa3oBaTeeii?

OTCYTCTBHE NOABMKHBIX 4acTen

BBICOKAsl HaJIS)KHOCTh ¥ CTAOMILHOCTH PabOTHI

CPOK CITy>KObI IPAKTHUECKU HE OTPAaHUYEH

+0ombIas Macca

MpoCcTOTa 00CTY )KHBAHUS

3¢ dEeKTUBHOE HCIIOIB30BAaHUE KaK MPSIMOM, TaK U PACCETHHOW COJTHEYHON paaraluu

MOJyJIbHBIN THUIT KOHCTPYKLUH MO3BOJISIET CO3aBaTh YCTAHOBKH MTPAKTUYECKH JTFOO0 MOIHOCTH
KaxoB nporuo3 pazsutus 3¢pdexTuBHOCTH POTOIIEKTPHUUECKHUX NpPeodpasoBaTeieii?
+adpdexruBHOCTE DIII Oy et 3ameTHO yBenuveHa u npeBbIcUT KIIJ[ TermmoBbIX 2IeKTpOCTaHIINMA
spdextuBHOCTs DI Oyner yBenuueHa, HO He npeBbIcHT KII/] TernoBbIx 31eKTpocTaHIuN

s dextuBHOCTE DI OCTaHETCS HA UMEIOIIIEMCST YPOBHE

HET MPaBUIILHOTO OTBETA

N3 yero cocTouT 3jIeMeHT (POTOIIEKTPHIECKOr0 peodpa3oBareisi?

+13 1ByX TOHKUX IJJACTUHOK KPEMHUS WM F€pMaHus

U3 TPEX TOHKMX IUTACTUHOK KPEMHMSI, FEPMaHUs U JINTUS

U3 IByX TOHKHUX IUIACTUHOK KPEMHUS U JIUTHS

U3 JBYyX TOHKHMX IUIACTUHOK KaJMUs U T€PMAHHUS

Kaxkas cTpana o0/1a1aetT Han0o0Jb1IeH CYMMAPHOH MOIIHOCTHIO (POTOIJIEKTPHUUYECKHX
npeodpasosareJieii?

+CILIA

Poccus

KsIpreizcran

Anonus

IMosy4yeHue 3J1eKTPOIHEPIUH € IOMOIIBLIO (P OTOIIEMEHTOB:

+doToBoIBTANKA

reJIn0TepMalbHasl SHEPIreTHKA

nsurarenab CTUpIUHTa

COJIHEYHBIN KOJIEKTOP

COJIHEYHBIN BOJOHArpeBareib
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IIpeoOpa3oBaTenb YJHEPIUU COJHEYHOI0 M3JIYyYeHHS] B JJIEKTPHYECKYI0 JHEPIrHI0, BbINOJIHEHHBIH
HA OCHOBe Pa3JMYHbIX QU3NYEeCKNUX NPUHIHUIIOB MPSAMOro nNpeodpa3oBaHus:

+COJTHEYHBIN YIIEMEHT

COJIHEYHBIN (POTOINEKTPUUECKUI 3TTEMEHT

JIBYCTOPOHHUI COJIHEUHBIN 3JIEMEHT

TEPMOIJIEKTPUYECKUIN COJTHEYHBIHN 2JIEMEHT

TEPMOAJIEKTPOHHBIN COJTHEUHBIN peoOpa3zoBaTelib

CoaHe4HBbIi 3j1eMeHT Ha ocHOBe (oTodPPekTa:

+conHeYHbIN (POTOANEKTPUUECKUI DIIEMEHT

COJIHEYHBIH 2JIEMEHT

JIBYCTOPOHHUI COJIHEUHBIN 3JIEMEHT

TEPMOIJIEKTPUYECKUIN COJTHEYHBIHN 2JIEMEHT

TEPMOAJIEKTPOHHBIN COJTHEUHBIN peoOpa3zoBaTelib

CoJIHeYHBII 3JIEMeHT € ABYCTOPOHHeH (OTOUYBCTBUTEIBLHOCTHIO:

+1BYCTOPOHHHI COJTHEYHBIN DJIEMEHT

COJIHEYHBIH 2JIEMEHT

COJIHEYHBIN (POTORIEKTPUUECKHUM 37IEMEHT

TEPMOIJIEKTPUYECKUIN COJTHEYHBIN 2JIEMEHT

TEPMOAJIEKTPOHHBIN COJTHEUHBIN peoOpa3zoBaTelib

CoJiHeYHBIi 3JIeMEeHT Ha OCHOBE TePMOJJIEKTPUYECKHX SIBJEHH, B KOTOPOM HCTOYHHUKOM TeIia
SIBJISICTCS JHEPIrUsi COJTHEYHOI 0 U3/IyYeHHUS:

+TEepPMOIIEKTPUUECKUN COJTHEYHBIN 2JIEMEHT

COJIHEYHBIN 2JIEMEHT

COJIHEYHBIN (POTOINEKTPUUECKUI 37TEMEHT

JIBYCTOPOHHUI COJIHEYHBIN 3JIEMEHT

TEPMODRJIEKTPOHHBIH COJTHEUHBINH peoOpa3oBaTeb

CouHeuHblil mpeoOpa3oBaTelb HA OCHOBE fIBJIEHHMSI TEPMONIEKTPOHHOI 3MHCCHH, B KOTOPOM
HCTOYHUKOM TeIuIa SIBJISICTCS] JHePrusl COJITHEYHOI0 M3JIyYeHHs :

+TEepPMO3JICKTPOHHBIN COTHEUHBIN MpeoOpa3oBaTeb

COJIHEYHBIHN 2JICMEHT

COJTHEYHBIN (POTOANEKTPHUECKHUI FTT€MEHT

JIBYCTOPOHHHUI COJTHEYHBIN 3JIEMEHT

TEPMOIJIEKTPUUECKHUI COJIHEUHBIA 2JIEMEHT

CosiHeyHast JIEKTPOCTAHIUSI, B KOTOPOl HCHOJIB3yeTcd Ccrnocod NpsMoOro npeodpa3oBaHHA
JHEPI'HHU COJTHEYHOI'0 U3JIy4YeHHUs B JIEKTPUYECKYI0 DJHEPIHUI0:

+doTorneKkTprUecKas COJIHEUHas 3JIEKTPOCTAHIUS

TEPMOJMHAMHUYECKAsI COJIHEUHAs 3JIEKTPOCTAHIUS

OalleHHas! CONHEYHAs IEKTPOCTAHLUS

JBYXKOHTYpHAas COJTHEUHAs 2JIEKTPOCTAHLIUS

MOJZYJIbHAsI COJIHEYHAs! DJICKTPOCTaHIIUS

Y10 TaKO0Ee COJTHEYHBIH JJIEMEHT?

+COTHEYHBIN JIEMEHT Ha OcHOBE (poTorddexTa

npeoOpa3oBaTesib SHEPTrUM COJTHEYHOTO HM3IYYCHHS B DJIEKTPUUYECKYIO SHEPIHIO, BBIIOJHEHHBIH Ha
OCHOBE Pa3JINYHbIX (PU3NYECKUX IPUHLUIIOB MIPSIMOT0O MPeoOpa3oBaHUs

COJIHEYHBIH 3JIEMEHT € ABYCTOPOHHEH (hOTOUYBCTBUTEIHHOCTHIO

COJIHEYHBIM JJIEMEHT HAa OCHOBE TEPMODJICKTPUYECKHUX SBJICHUH, B KOTOPOM HCTOYHUKOM TeEIUIa
SBJIIETCSL DHEPTHS COJTHEUHOTO U3JIy4EeHHUS

COJIHEYHBI MpeoOpa3oBaTelb HAa OCHOBE SIBIEHUS TEPMONIEKTPOHHOM 53MHCCUH, B KOTOPOM
HCTOYHUKOM TEILIa SIBJISIETCS SHEPTUsl COTHEYHOTO U3ITyUEHUS

Yo Takoe TEPMONIEKTPHUCCKHI COJTHEYHBIH 3JIeMeHT?

+COJIHEUHBI DJIEMEHT HAa OCHOBE TEPMOJJIEKTPUUYECKUX SIBJICHUH, B KOTOPOM HCTOYHUKOM TeIlia
SBJIACTCS DHEPIHS COJTHEYHOTO U3JIy4CHHUS
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COJTHEUHBIH 3JIEMEHT Ha ocHOBE (hoTod(dexTa

npeoOpa3oBaTeslb SHEPrUM COJHEYHOI'O H3IY4YEHHs B DJIEKTPUUYECKYIO SHEpPrHIO, BBIOJHEHHBIH Ha
OCHOBE PA3JINYHBIX PU3NUYECKUX MPUHIIUIIOB IPSIMOI0 IPeoOpa3oBaHus

COJIHEYHBIH 3JIEMEHT € ABYCTOPOHHEH (hOTOUYBCTBUTEIBHOCTHIO

COJIHEYHBbIN mpeoOpa3oBaTelib Ha OCHOBE SIBICHHUS TEPMOIEKTPOHHOW SMUCCUH, B KOTOPOM
HCTOYHUKOM TEIUIa SBJISIETCS SHEPTUS COJTHEYHOTO U3ITyYEHUS

Y10 Takoe TEPMOIJIEKTPOHHBbIH COJIHEYHbIN Mpeodpa3oBarteib?

+comHeuHbll MpeoOpa3oBaTelb Ha OCHOBE SBJICHHUS TEPMOSJIEKTPOHHOM 53MHUCCHM, B KOTOPOM
HMCTOYHUKOM TEIlIa SIBJISIETCSI SHEPTUsl COTHEYHOTO U3ITyUYEHUS

COJTHEYHBIH 3JIeMEeHT Ha ocHOBE GoTorddekTa

npeoOpa3oBaTeNlb SHEPTHH COJHEYHOTO W3IYUYCHHS B DIEKTPUUYECKYIO SHEPIHIO, BBIIIOJHEHHBIA Ha
OCHOBE Pa3JINYHbIX (PU3NUYECKUX MPUHLUIIOB MPSIMOT0 MpeoOpa3oBaHUs

COJTHEYHBIH JIEMEHT C JABYCTOPOHHEH (HOTOUYBCTBUTEIHHOCTHIO

COJIHEYHBII 3JIEMEHT HAa OCHOBE TEPMOXJIEKTPUUECKHUX SBJICHUH, B KOTOPOM HCTOYHUKOM TeEIUIa
SIBJIIETCSL DHEPTHS COJTHEYHOTO U3JIy4EeHHUS

Yro Takoe coJiHeYHbIH (OTO3IeKTPHYECKHUIT peodpa3oBaTelib?

+COJTHEUHBIN 2JIEMEHT Ha OCHOBE GoTod(ddexra

npeoOpa3oBaTeslb SHEPrUM COJHEYHOI'O M3IYYEHHs B DJIEKTPUUYECKYIO SHEpPrHIO, BBIOJHEHHBIH Ha
OCHOBE Pa3JINYHBIX PU3NUECKUX MPUHILIUIIOB IPSIMOI0 IPeoOpa3oBaHus

COJIHEYHBIH 3JIEMEHT ¢ ABYCTOPOHHEH (hOTOUYBCTBUTEIBHOCTbHIO

COJIHEYHBII 3JIEMEHT Ha OCHOBE TEPMOBJIEKTPUUECKUX SBJIEHUM, B KOTOPOM HCTOYHUKOM TeIUIa
SBJIAETCS DHEPIHS COJTHEUHOTO U3JIy4YECHHUS

COJIHEUHBbII TmpeoOpa3oBaTelib HAa OCHOBE SIBICHHUS TEPMOIEKTPOHHOW SMUCCUH, B KOTOPOM
HCTOYHUKOM TEIUIa SBJISIETCS SHEPTUS COJTHEYHOTO U3ITyUYEHUS

Ykakure NpaBWJIbHOE onpeaeaeHHe GOTONICKTPHYCCKONH COTHEYHOM JIEKTPOCTAHIIUM:
+CoJTHEeUHas! AJIEKTPOCTAHLUSA, B KOTOPOM MCIOJIB3YyEeTCS CIOCO0 MpSAMOro npeoOpa3oBaHUS SHEPrUU
COJIHEYHOT'O U3JIYUYEHUS B DJIEKTPUUECKYIO SHEPTHIO

COJIHEYHAs JJIEKTPOCTAHLMSA, B KOTOPOH 3HEPIUs COJHEYHOTO M3JIyYEHHUs UCIOJIb3YETCSl KaK MCTOYHUK
TeIuia B TEPMOJAMHAMHUYECKOM LIUKJIE MPeoOpa3oBaHus TEIUIOBOM PHEPTUU B MEXAHUYECKYIO, a 3aTEM B
JNEKTPUYECKYIO

COJIHEYHAsl JJIEKTPOCTAaHLHUsA, B KOTOPOM W3JIyYEHHUE OT ONTHYECKOM KOHILICHTPUPYIOLIEH CHUCTEMBI,
00pa30BaHHOM I0JIEM TI'eJIMOCTaTOB, HANPABISETCA HA YCTAHOBJICHHBIM Ha OallHEe NMPUEMHHMK SHEPIUU
COJIHEYHOT'O U3JIyUYEHUS

TEPMOJUHAMHUYECKAs. COJIHEYHAsl DJICKTPOCTaHLMs, B KOTOPOW DJHEPrHsl COJHEYHOIO W3IIy4YeHUS,
MIOTJIOIEHHAs! TETUIOHOCUTENIEM B TIEPBOM KOHTYpE, MEpeaeTcsl Yepe3 TeII000MEHHHUK TETJIOHOCUTEITIO
BTOPOT'0 KOHTYpPa

COJIHEYHAsl 3JIEKTPOCTAHIMS, COCTOSINAs U3 MOBTOPSIOUIMXCA KOHCTPYKTHBHBIX DJIEMEHTOB-MOAYJIEH,
COJIEpKalINX OJHOTHUITHBIC KOHIICHTPATOPBI U IPUEMHUKH YHEPTHH COJTHEYHOTO U3JTy4EHUS

Buvibepume neckonvko npagunvbHulx 6apuanmos u Haxcmume KHONKY «/laneey
Y10 oTHOCHTCH K HeAOCTAaTKaM (pOTOIEKTPHYECKHUX Npeodpa3oBaTeieii?
+BbICOKAst CTOMMOCTH (50%)

+cpaBuutenbHo HU3Kui KI1/1 (50%)

OTCYTCTBUC IMOJABUKHBIX gacTel

BBICOKas HaJIE’KHOCTh M CTAOMIIBHOCTH PaOOTHI
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Tadauua 6 — Kpurepnu oueHkn ¢hopMHUPOBAHHOCTH KOMIIETEH M

Koz u HauMeHOBaHHE Kputepuu onenuBanus chopMrUpOBaHHOCTH KOMIIETEHIIUN
WHJIUKaTOpa JOCTHKEHUS (JacTH KOMIICTEHIIHH )
KOMIIETEHIUN COOTBETCTBYET OIICHKE «3aUTEHO»
(4acTv KOMIETEHITUN ) 50-100% ot MmakcuMaIbEHOrO Oania

N -611x0c-1 Opranuzyer
paboTy 1O MOBHITIICHUIO

OHEPIrETUYCCKOTIO U
SJICKTPOTCXHUYCCKOTO

CTyJeHT npaBUIBLHO OTBEYAET HA NOCTaBJIEHHBIE BOIIPOCHI,
NPUHUMAET aKTHBHOE y4acTHE BO BPeMs IPAKTHIECKOTO 3aHATH,
3HAET OCHOBBI TEOPUH (DOTORIEKTPUUECKON TeHEPALIUN SHEPTHH,
yMeeT BEIOMpATh COTHEYHBIE 3JIEMEHTHI U COTIIACOBHIBATH HX C
NOTPEOUTEINSIMH, JIOTHYECKH MBICIIUT; CIOCOOCH OPraHU30BaTh
paboTy 1Mo MOBBIIICHNIO YPPEKTUBHOCTH YHEPTETUIECKOTO U
AIIEKTPOTEXHUYECKOTO 000y I0BAHUS

3¢ (HeKTUBHOCTH

o0opyIoBaHuUs

e e I Al ol e

11.
. Kimaccudukanus BeTpoyCcTaHOBOK MO KJaccaM BETPOABHUTATENCH, TOCTOMHCTBA U HEJOCTATKH

13.
14.
15.
16.

TEMA 5
BETPOOHEPI'ETUKA

ITPAKTUYECKOE 3AHSATHUE Ne3
PACUYET BETPOSHEPTETUYECKOM YCTAHOBKHA

Bonpocsl 1151 codecenoBanmsi:

KaxoBa npupoaa BO3HUKHOBEHHSI BETPOB?

OCHOBHBIE XapaKTEPUCTUKH BETPOB.

IIpuMeHeHne BETpOYCTaHOBOK B ycClIOBUAX Poccuun.
OtpunarenbHble BICHUS IPU pabOTE BETPOYCTAHOBOK.
Berposnepreruka B Poccun.

B03MOXHOCT UCTIOIB30BaHUS SHEPTHH BETPA.
Berposoit kagactp Poccun.

Pacyer naeanbHOTO M peanbHOIO BETPSIKA.

THunel BETPOIHEPreTUYECKUX YCTAaHOBOK.

. Berposnepreruka. Berep u ero xapakrepuctuku. [lepcrekTuBbI UCMIOIB30BaHUSI SHEPTUH BETPA,

JIOCTOMHCTBA U HEJIOCTATKHU.
Cuna Betpa. OnpeneneHue cpeiHeil CKOPOCTH BETPA.

KJIaCCOB.

OcHoBbl Teopun BOVY. Pacnionaraemast MOIIHOCTb BETPOKOJIECA.
KoaddurmenT ncnonp3oBanus SHEPTHH BETPA.

Pesxxumbl pabotsl BeTpokosieca. Knaccudukanus BOY.
DKosornyeckue npo0aeMbl BETPOIHEPTETUKU.

KOMIIBIOTEPHOE TECTUPOBAHHUE

Bvibepume 0oun npasunvhulil 6apuanm omeema u Haxcmume KHONKY «/aneey

YTo TaKoe BeTpoOIHepreTuka’?

+0Tpaciab IHEPreTUKH, CIICIUATU3UPYIONIAsCs Ha MPeoOpa30BaHUN KUHETHUECKON SHEPTUH BO3AYLIHBIX
Macc B aTMocdepe B IEKTPUIECKYIO

COBOKYITHOCTb MEpPCHEKTUBHBIX CIIOCOOOB MOJyUYEHHUs, Mepeladydl U UCIOJb30BaHUs SHEPTUU, KOTOpHIE
pacrpoCTpaHEeHbl HE TaK IIMPOKO, KaK TPAJUIMOHHBIC, OJHAKO MPEJICTABISAIOT MHTEPEC H3-3a
BBITOJHOCTH MX UCIOJIb30BaHUS M, KaK MPaBUII0, HU3KOM PHCKE MPUYMHEHUS Bpeaa OKpY Karolleil cpeze
TOIUIMBO M3 PACTUTEIBHOIO WJIM UBOTHOTO CBHIPbS, U3 MPOIYKTOB KU3HEIEATECIbHOCTH OPraHU3MOB
WM OPTaHUYECKHX MPOMBIIIICHHBIX OTXO0/I0B
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HaIpaBJICHUE AaJbTEPHATUBHOM OSHEPreTUKH, OCHOBAaHHOE Ha HEMOCPEICTBEHHOM HCIOJIb30BaHUU
COJIHEYHOT'O M3JIy4EHUS JUIsl [TOJTyUeHHsI SHEPIUU B KaKOM-T100 BUJE

00JIacTh  XO3SIMICTBEHHO-I)KOHOMHYECKOW  JEATENBHOCTH  4YEJOBEKa, COBOKYIMHOCTH  OOJBIINX
€CTECTBEHHBIX M HMCKYCCTBEHHBIX MOJCHCTEM, CIyXKalluX Ui MpeoOpa3oBaHUS SHEPTUU BOJHOTO
MIOTOKA B AJIEKTPUUYECKYIO SHEPTUIO

YkaxkuTe npaBUIIbHOE ONpeeieHNe BeTporeHepaTopa:

+yCTpOUCTBO UIsi TpeoOpa3oBaHUsl KWHETHYECKOW SHEPrHMH BETPOBOTO IOTOKA B MEXaHUYECKYIO
SHEPIHUIO BPAILLEHUs POTOpa € MOCIEAYIONUM €€ IPeoOpa3oBaHUEM B HJIEKTPUUYECKYIO SHEPTUIO
HEeCcKoJbKo BOY, coOpaHHBIX B OTHOM MIJIM HECKOJIBKHX MECTaX U 00bETUHEHHBIX B SIMHYIO CETh

TUIl BETPSIHBIX D3JIEKTPOCTAHLMI, BETPOTrE€HEPATOPbl KOTOPBIX YCTAaHABIMBAKOTCS Ha XOJIMax WU
BO3BBIIIEHHOCTSIX

TUI BETPSIHBIX DSJIEKTPOCTAHIMM, BETPOreHEpPaToOpbl KOTOPBIX YCTAHABJIMBAIOTCS HA HEOOJBILIOM
yAaJleHuu OT Oepera Mopsl UM OKeaHa

TUIl BETPAHBIX AJIEKTPOCTAHLUMN, BETPOTEHEPATOPHI KOTOPBIX YyCTaHaBiIuBaKwTci B Mope, 10-60
KHJIOMETPOB OT Oepera

YkaxkuTe npaBuiIbHOE ONpeeeHNe BeTPSHOM 3JIeKTPOCTAHIMU:

+HeckoabK0 BOY, cOOpaHHBIX B OIHOM WJIM HECKOJIBKMX MECTaX U OObEIMHEHHBIX B €IUHYIO CETh
YCTPOMCTBO AJIsl MpeoOpa30BaHMs KHHETUYECKOM SHEpruy BETPOBOIO NOTOKA B MEXAHUYECKYIO SHEPTUIO
BpAIIEHHS POTOPaA € TIOCIEAYIONIUM €€ TIPeo0pa30BaHUEM B AJIEKTPHUYECKYIO YHEPTHIO

TUIl BETPSIHBIX D3JIEKTPOCTAHLMI, BETPOTrE€HEPATOPbl KOTOPBIX YCTAaHABIMBAKOTCS Ha XOJIMax WU
BO3BBIIIEHHOCTSIX

TUI BETPSIHBIX DSJIEKTPOCTAHIMM, BETPOreHEpPaToOpbl KOTOPBIX YCTAHABJIMBAIOTCS HA HEOOJBILIOM
yAaJleHuu OT Oepera Mopsl UM OKeaHa

TUIl BETPAHBIX AJIEKTPOCTAHLUMN, BETPOTEHEPATOPHI KOTOPBIX YyCTaHaBIuBaKwOTCi B Mope, 10-60
KHJIOMETPOB OT Oepera

YkaxkuTe npaBuiIbHOE oONpeaeleHHe Ha3eMHOM BeTPSHOM 3JIeKTPOCTAHLMU:

+THUIl BETPSHBIX AJIEKTPOCTAHLIUN, BETPOr€HEPATOPBHl KOTOPHIX YCTAaHABIMBAKOTCS Ha XOJIMaxX MWIIHU
BO3BBILICHHOCTSX

YCTPOHCTBO AJIst TpeoOpa30BaHMs KHHETUYECKOHM SHEPIHH BETPOBOI'O MOTOKA B MEXAHUYECKYIO DHEPTHUIO
BpAILEHHsI POTOpa € NOCIEAYIOIUM €€ IPeoOpPa30BaHUEM B MIEKTPUUECKYIO IHEPTHIO

HeckobKo BOY, coOpaHHBIX B OTHOM MJIM HECKOJIBKUX MECTaX U 00bETUHEHHBIX B €JUHYIO CETh

TUI BETPSIHBIX DSJICKTPOCTAHIMM, BETPOreHEpPaTOpbl KOTOPBIX YCTAHABJIMBAIOTCS Ha HEOOJIBIIOM
yJaJeHuu oT Oepera Mopsi WM OKeaHa

TUN BETPSAHBIX AJIEKTPOCTAHIIMN, BETPOrE€HEpPATOPbl KOTOPHIX YyCTaHaBiuBaroTcs B Mope, 10-60
KUJIOMETPOB OT Oepera

YkaxkuTe npaBuiIbHOE ONpeaeieHre NPUOPe;KHOM BeTPSIHOM 3JIEKTPOCTAHINH:

+TUN BETPSIHBIX JJIEKTPOCTAHIIUM, BETPOTE€HEpaTOpPhl KOTOPBIX YCTAHABIMBAIOTCA Ha HEOOJIBIIOM
yJAajeHuu oT Oepera Mopsl WK OKeaHa

YCTPOHCTBO AJIsl TpeoOpa30BaHMsl KHHETUYECKOM SHEPIHH BETPOBOI'O MOTOKA B MEXAHUYECKYIO YHEPTHUIO
BpaLLEHHsI POTOpa € NOCIEAYIOIUM €€ IPeoOpPa30BaHUEM B MIEKTPUUECKYIO IHEPTHIO

HeckoJbKo BOY, coOpaHHBIX B OTHOM MJIM HECKOJIBKUX MECTaX U 00bETUHEHHBIX B €JUHYIO CETh

THIl BETPSIHBIX DJIEKTPOCTAHIUM, BETPOTrE€HEPATOPHl KOTOPBIX YCTAaHABIMBAKOTCSA HAa XOJMax WIN
BO3BBIIIEHHOCTSIX

TUN BETPSAHBIX AJIEKTPOCTAHIIMN, BETPOre€HEpPATOpbl KOTOPHIX YyCTaHaBiuBaroTcsi B Mope, 10-60
KUJIOMETPOB OT Oepera

Ykaxure npaBuJbHOE ONpeaeaeHne meab(oBoi BeTPAHOM 3JIeKTPOCTAHIUN:

+TUIl BETPSIHBIX 3JIEKTPOCTAHLMM, BETPOr€HEpAaTOphl KOTOPBIX YyCTaHaBIMBaKOTCA B Mope, 10-60
KHJIOMETPOB OT Oepera

YCTPONCTBO AJIst TpeoOpa30BaHMs KHHETUYECKOH SHEPrHU BETPOBOI'O MOTOKA B MEXAHUYECKYIO YHEPTUIO
BpaILEHHsI POTOpa € NOCIEAYIOIUM €€ IPeoOpa3oBaHUEM B IEKTPUUECKYIO IHEPTHIO

HeckobKo BOY, coOpaHHBIX B OTHOM MJIM HECKOJIBKUX MECTaX U 00bETUHEHHBIX B €JUHYIO CETh
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TUT BETPSIHBIX AJIEKTPOCTAHIIMM, BETPOTCHEPATOPHl KOTOPHIX YCTAaHABIMBAIOTCS HaA XOJMax WIIH
BO3BBILIEHHOCTAX

TUN BETPSHBIX DJIEKTPOCTAHIIMNA, BETPOTEHEPATOPHl KOTOPHIX YCTAHABIMBAIOTCS HA HEOOJIBIIOM
yaaneHuu oT Oepera Mops WM OKeaHa

Y10 Takoe BeTPOBOM MOTEHIHAI?

+1ONHAass SHEPrus BETPOBOrO TMOTOKAa KaKOW-TMOO MECTHOCTH Ha OIpEeAeJIeHHOW BBICOTE HaJ
MMOBEPXHOCTHIO 3eMJIN

SHEPreTHUECKUi IKBUBAJICHT BETPOBOT0 MOTOKA KaKOW-TMO0 MECTHOCTH Ha OMpeACNIEHHOW BBICOTE HAJ
MMOBEPXHOCTHIO 3eMJIN

4acTh BAJIOBOTO MOTEHIIMANA, KOTOpask MOXKET ObITh MOJIE3HO MCIOJB30BaHa C TIOMOIIIBIO COBPEMEHHOTO
BETPOIHEPTETHICCKOTO 000PYAOBAHUS C YUETOM TPEOOBAHUI COITMAIIEHO-3KOJIOTHIECKOTO XapaKTepa
4acTh TEXHUYECKOro TOTEHIMalla, WCIOIb30BaHUE KOTOPOTO HKOHOMUYECKH J((EKTHUBHO B
COBPEMEHHBIX yCIOBUSIX C y4€TOM TPeOOBaHMI COIMATLHO-YKOHOMUYECKOTO XapaKkTepa
CUCTEMAaTU3UPOBAHHBINA CBOJ CBEJICHUMN, XapaKTEPU3YIOLIUI BETPOBBIE YCIOBUS MECTHOCTU U JTAIOIIHMA
BO3MOXKHOCTh KOJMYECTBEHHOM OILIEHKM OJHEPrUM BETpa U pacyeTa OXKUIAEMON BBIPaOOTKU
BETPOIHEPTETUUECKUMH YCTAaHOBKAMU

Yo Takoe BaJI0OBOM NOTEHUHAT?

+9HEPreTU4eCKHil SKBUBAJICHT BETPOBOTO MOTOKA KAaKOW-TMOO MECTHOCTH Ha OMPEICNIEHHOW BBICOTE
HaJl TOBEPXHOCTHIO 3eMITH

MOJIHASL DHEPrusl BETPOBOTO TMOTOKA KaKOH-TMOO MECTHOCTH Ha ONPEIETICHHON BBICOTE HaJ
MOBEPXHOCTHIO 3eMJIH

4acTh BAJIOBOTO MOTEHIIMANA, KOTOpask MOXKET ObITh MOJIE3HO MCIOJB30BaHa C TIOMOIIBIO COBPEMEHHOTO
BETPOIHEPTETHICCKOTO 000PYAOBAHUS C YUIETOM TPEOOBAHUI COITMAIIEHO-3KOJIOTHIECKOTO XapaKTepa
4acTh TEXHUYECKOr0 TOTEHIMalla, WCHOIb30BaHUE KOTOPOTO HKOHOMHUYECKH J((EKTHUBHO B
COBPEMEHHBIX YCIIOBUSIX C y4€TOM TPeOOBaHMI COIMATLHO-YKOHOMUYECKOTO XapaKkTepa
CUCTEMAaTU3UPOBAHHBIN CBOJ CBEJICHUMN, XapaKTEPU3YIOLUN BETPOBBIE YCIOBUS MECTHOCTU U JTAIOIIUMA
BO3MOXXHOCTh KOJIMYECTBEHHON OILIGHKM DJHEPrUU BeTpa U pacyera OXKUJAeMOW BBIPaOOTKHU
BETPOIHEPTrEeTUYECKUMH YCTAaHOBKAMU

Y10 TaKkoe TeXHHYECKHI MOTeHaa?

+4yacThb BaJOBOrO TMOTEHIMANa, KOTOpas MOXKeT ObITh IOJIE3HO HCIOJb30BaHA C TOMOIIBIO
COBPEMEHHOTO  BETPOIHEPreTHUYECKOTO OOOpyAOBaHUS C yY€TOM TpeOOBAHHWHA  COIUAIBHO-
9KOJIOTMYECKOI0 Xapakrepa

MOJIHAST DHEPrusl BETPOBOTO TMOTOKA KaKOH-TMOO MECTHOCTH Ha ONPEJCICHHON BBICOTE HAaJ
MOBEPXHOCThIO 3eMJTU

SHEPreTHYECKU IKBUBAJICHT BETPOBOTO IMOTOKA KAKOW-TMO0 MECTHOCTH Ha OMPEACIIEHHOW BBICOTE HAJ
MOBEPXHOCThIO 3eMJITH

9acTh TEXHUYECKOT0 TOTEHIMANla, WCHOJIb30BaHUE KOTOPOTO JKOHOMUYECKH J((HEKTHBHO B
COBPEMEHHBIX YCJIOBHSX C YUYETOM TpeOOBaHUM COIMATbHO-9KOHOMHUYECKOT0 XapakTepa
CUCTEMAaTU3UPOBAHHBIN CBOJ CBEJICHUMN, XapaKTEPU3YIOIUNA BETPOBBIC YCIOBUS MECTHOCTH U NAIOLIHN
BO3MOXXHOCTh KOJIMYECTBEHHOM OLIEHKM DJHEPrud BeTpa U pacyera OXKHUJAaeMOW BbIPaOOTKHU
BETPOIHEPTreTUUECKUMH YCTAaHOBKAMU

Yto TaKkoe IKOHOMUYECKH A MOTEHIIHAJI?

+49acTh TEXHUYECKOTO TMOTCHIIMAaNa, WCIONIh30BAaHHE KOTOPOTO DJKOHOMUYECKH J(P(HEKTHUBHO B
COBPEMEHHBIX YCJIOBHSX C YUYETOM TpeOOBaHUM COIMATbHO-9KOHOMHUYECKOT0 XapakTepa

MOJIHAST DHEPrusl BETPOBOTO TMOTOKA KaKOH-TMOO MECTHOCTH Ha ONPEJCICHHON BBICOTE HAaJ
MOBEPXHOCThIO 3eMITU

SHEPreTHYECKHI IKBUBAJICHT BETPOBOTO IMOTOKA KAKOW-TMO0 MECTHOCTH Ha OMPEACIIEHHOW BBICOTE HAJ
MOBEPXHOCThIO 3eMJITU

94acTh BAJIOBOTO MOTEHIIMAA, KOTOpPask MOXKET OBITh MOJIE3HO MCIOJB30BaHA C TIOMOIIBIO COBPEMEHHOTO
BETPOIHEPreTHUECKOr0 000pYAOBAHUA C YUYETOM TPeOOBaHUI COIMAIBEHO-3KOJIOTHYECKOTO XapaKTepa
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CUCTEMAaTU3UPOBAHHBIN CBOJ CBEJICHUMN, XapaKTEPU3YIOIUN BETPOBBIE YCIOBUS MECTHOCTH U JAIOIIHAN
BO3MOYKHOCTh KOJMYECTBEHHOW OLEHKM SHEpruM BeTpa M pacyera OXHMJIaeMOH BbIPaOOTKU
BETPOIHEPTrEeTUIECKUMH YCTaHOBKAMH

Yro Takoe BeTPOBOii KagacTp?

+cHrCTEMaTU3NPOBAHHBIN CBOJ CBEICHUN, XapaKTEPU3YIOIINK BETPOBBIE YCIOBUS MECTHOCTH U JAIOIIHAN
BO3MOYKHOCTh KOJMYECTBEHHOW OLIEHKHM SHEprMM BeTpa M pacyera OXHMJAaeMOH BbIPaOOTKU
BETPOIHEPTrEeTUIECKUMH YCTAaHOBKAMH

MIOJIHAsT HHEpPrus BETPOBOrO IOTOKA KaKoOH-TMOO MECTHOCTM Ha ONpEAE]IeHHOW BBICOTE Hal
MMOBEPXHOCTHIO 3eMJIH

SHEPreTUYECKUil SKBUBAJICHT BETPOBOTO MOTOKA KAKOH-TMOO MECTHOCTH Ha ONPEJIEICHHON BbICOTE Hal
MMOBEPXHOCTHIO 3eMJIN

4acTh BaJOBOTO MOTEHIIMANA, KOTOpask MOXKET OBbITh MOJIE3HO UCIOJIb30BaHa C MOMOIIBIO COBPEMEHHOTO
BETPOIHEPTETHYECKOTO 000PYIOBAHMUS C YIETOM TPEOOBaHUH COIMATBHO-IKOIOTUIECKOTO XapaKTepa
YacTh TEXHUYECKOro TIOTEHLMaNa, UCIOJIb30BaHUE KOTOPOTO SKOHOMHYECKH 3(Q(EKTUBHO B
COBPEMEHHBIX YCJIOBHSX C YUYETOM TpeOOBaHUM COIMAIbHO-3KOHOMHUYECKOTO XapakTepa

Yem nopo:kaar0TCcs TedeHUs aTMocepHoOro so3ayxa?

+HepaBHOMEPHBIM HarpEBOM MOBEPXHOCTH 3€MJIM OT COJTHEYHOT'O U3JIy4YEHHUS

BpallleHHEM 3eMJIU

JEHCTBUEM CHIIbI TSKECTH

LEHTPOOEKHOM cHIon

rpaBuTanuei JIyHbl

Kakosa 10151 3Hepruu, BpipadaTbiBaeMoil Ha BeTPO3JIEKTPOCTAHIMAX, OT NOTpedasieMoil B Mupe?
+0,001

10,000

1,000

0,100

Bo cxo01bK0 pa3 JHeprust ABHAKYIHUXCH BO3AYIIHBIX MACC NIPEBBINIAET 3aMaChl THAPOIHEPTHH BCeX
pex?

+100

10

1

0,1

Haubonbmee KOJIH4€CTBO BETPOYCTAHOBOK PACIIOJIOKEHO B:

+ EBpomne

CIIA

Poccun

KsIpreiscrane

IIpu kakuX CKOPOCTSIX BeTpa HauoJ1ee BHITOIHO UCI0/Ib30BaTh BeTPOIHepreTuyecKue
yCTaHOBKH (M/c)?

3...5

5...8

8...10

+10...12

cBplme 12

IIpn KaKHX CKOPOCTSAX BeTPa He BHITOIHO UCIOJIb30BATH BETPOIHEPreTHYEeCKHeE YCTAHOBKHM (M/c)?
+3..5

5...8

8...10

10...12

cBplme 12
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I'ne HaxoguTest 00J1aCTh «3aTHIIBLSD) €O C1A0BIMU NEPEMEHHBIMH BeTpaMu?

+Ha 3KBaTOpPE y 36MHOW MMOBEPXHOCTHU

10 30° ceBepHOM U I0’KHOM MIUPOT

Ha I'PaHUILIe CYLIU U MOps

B OeperoBbIX pailoHax OOJIBIIMX MOPEN U OKEaHOB

BbicoTa ci10s1 maccaToB npocTHpaeTcss HA paccTosiHue (KM):

+or 1 o 4

ot 4 o 8

-ot 8 10 10

-ot 10 o 14

BbicoTa ¢J10s1 aHTHIIACCATOB MPOCTHPAETCH HA PACCTOSIHUE (KM):

orl no4

+ot 4 1o 8

or 8 1o 10

or 10 mo 14

KakoBa cpeaHsisi CKOPOCTb I0T0-BOCTOYHBIX IACCATOB CEBEPHOIO MOJYIIAPHUS Y TOBEPXHOCTH
3emum (m/c)?

+6...8

4...6

2.4

10...12

Ilo kakoii NpUYMHEe BO3HNKAIOT OeperoBbie MOPCKHE BETPbI, Ha3bIBaKOIMecs: Opuzamu?
+BCJIEICTBUE U3MEHEHHSI TEMIIEPATYP THEM U HOUBIO

BCJICJICTBUE BpALIECHUs 3EMIIH

BCJICJICTBUE JBUYKEHUS MOPCKUX TCUCHUI

BCJIEJICTBUE BOSHUKHOBEHHUSI BOJIH

B xakom HanpaBjeHUM ABHKeTCS Opu3 qTHeM?

+XOJ0AHBIN MOPCKOM BO3AYX YCTPEMIISETCS Ha CyILy, MOJHUMAIOIIMIICS Hal CylIel BO3AYX TEUET B
BEPXHEM CJIO€ B CTOPOHY MOPS ¥ Ha HEKOTOPOM PACCTOSTHUU OT Oepera OmycKaeTcs BHU3
TETIbII MOPCKOM BO3/IyX YCTPEMIISIETCS BBEPX, C CYLIH BO3yX TEYET B HUKHEM CJIO€ B CTOPOHY MOps
JBUKEHHUS BO3AYIIHBIX MacC HE MMPOUCXOIUT

BO3yX HEMPEPHIBHO JBHKETCS C MOPSI BIIIyOb MaTepuKa

B xakom HanpaBJjieHUU ABUAKETCSE OpU3 HOYBIO?

XOJIOJTHBI MOPCKOM BO3yX YCTPEMIISIETCS HA CYIYy, TOJHUMAIOIIUNCA HAaJ CYILIed BO3yX TEUET B
BEpPXHEM CJIO€ B CTOPOHY MOPS 1 HA HEKOTOPOM PACCTOSTHUU OT Oepera OmycKaeTcs BHU3
+TeIIblil MOPCKOW BO3/1yX YCTPEMIISIETCS BBEPX, C CYILIN BO3/1yX TEUET B HUKHEM CJI0€ B CTOPOHY MOPS
JBUKEHUS BO3AYILIHBIX MacC HE MMPOUCXOIUT

BO3yX HEMPEPHIBHO JBHKETCS C MOPSI BIIIyOb MaTepuKa

KaxoBa 30Ha pacnpocTtpanenusi Opusa?

+ok0110 40 kM B cTOpoHy MOpst U 40 KM B CTOPOHY CYIIIH

OKOJIO 5 KM B CTOPOHY MOpS U 5 KM B CTOPOHY CYILIHU

okos10 140 kM B cTopoHy Mopsi 1 140 KM B CTOpOHY CyIIN

oko110 200 kM B cTopoHy Mopsi U 200 KM B CTOPOHY CYIIU

KakoBa BbIcoTa pacnpocTpaHenusi Opu3oB, m?

+ot 200 1o 300

ot 1200 no 1300

ot 2200 no 2500

ot 10 no 30

Koraa Mmo:xHo Ha0M0aaTh OPpU3bI B YMEPEHHOM mosice?

+TOJBKO JIETOM, IIPH JKAPKOU MTOTOJE

TOJIBKO BECHOU
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TOJIBKO OCEHbIO

TOJIBKO 3UMOU

Y10 Takoe MyCCOHBbI?

+T0/I0BbIE N3MEHEHHUS TEMIIEPATYPhI B O€PETOBBIX palioHaX OOJIBIINX MOPEH U OKEAaHOB, BHI3BIBAIOIINE
HUPKYJISAIUI0 00Jiee KPYITHOTO pa3Mepa, aHAJTOTHYHYI0 Opr3am

BETEP Y MOBEPXHOCTH MOPS

BETEP y NOBEPXHOCTH CYIIH

Betep Ha BbicoTe 100 M OT MOBEpXHOCTH MOPS

BeTep Ha BbicoTe 100 M OT MOBEPXHOCTHU CYILIU

Kak n3mensiercsi CKopocTh BeTpa NPU U3MEHEHUH BBICOTHI OT YPOBHS 3eMJIH 10 CTa METPOB?
+yBeInunBaeTCs

YMEHbILIAETCS

CHauaja yBEeJIMYMBAETCS, 3aTEM YMEHbIIAETCS

CHauaja yMEHBIIIAeTCs, 3aTEM YBEINUHBACTCS

KakoBo Ha3Ha4YeHHe HHBEPTOPA B CXeMe IJHEPIroOyCTAaHOBKH € MCIOJb30BaHueM BIY?
+npeoOpas3yeTr FHEPrHIo, 3aaCCHHYIO B aKKyMYJISITOPHON OaTapee, B BHICOKOKa4eCTBEHHOE HaIPsHKEHHE
pEryiupyer 3apsaHOe HalpsyKeHUe

MpeIoXpaHsIeT aKKyMyJISITOPHYIO OaTapero OT mepesapsiaa

KOHTPOJIJIEP HAarpy30K MOCTOSTHHOT'O TOKa

KakoBo Makcuma/ibHOe 3HAYeHHe KO3(GUIEeHTAa HCI0/Ib30BAHNUS BeTPOBOIi dJHeprumn?
+0,45

0,80

0,85

0,95

0,90

Kakoii pakTop oxa3zpiBaeT HandoJib1Iee BJANSIHNE HA MOITHOCTH BETPOBOI0 NOTOKA, MPOXOASIIIETr0
yepe3 onpeeJeHHYI0 II01aab?

IJIOTHOCTH BO3/TyXa

+CKOPOCTh BO3yXa

IUIOUIA/1b MTOTIEPEYHOr0 CEYEHUSI TOTOKA

KOJIMUYECTBO JIONACTEN Koyeca

Kakoii MmakcuMaJbHOH MOIIIHOCTHIO 00;1a1aeT coBpemenHast BOC (kBt)?

+500

100

200

1000

5000

3aBuCHUT 1M CTOMMOCTH Npou3BeAeHHOH BOC 3/1eKTpo3Heprum oT ee pacnosioKeHust Ha
nodepexbe UJIM BAAJIH OT MOPsi?

+Ha no0Oepekbe HUXKE, YeM BJIaJIl OT MOPS

Ha MoOeperxbe BHIIIE, YeM BAAIH OT MOPs

HE UMeeT 3HaueHUus

st Hayana padoTbl Kakoil KOHCTpYKIuM BOC HeoOXoauMo packpyTuTh poTop?
BETPOYCTAHOBKE C TOPU3OHTAILHOM OChIO BpallleHUs

+Berpoasurarento lapse

BHUXPEBOMY BETPOJIBUTATEIIO

BCEM yCTaHOBKaM

HET HEOOXOIUMOCTH

K kakomy kiaccy BJY oTHoOCAT ycTaHOBKH ¢ AMaMeTpoM BeTpokoJseca 90...130 m?
MaJble

cpenHue
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OoJbIIIHe

+04eHb OOMbIIIHe

K xaxomy kiaccy BJY oTHOCAT ycTaHOBKH ¢ inaMeTpoM BeTpokoaeca 10...25 m?

+Maible

cpenHue

OobIIne

OueHb OoJbILINE

Kakmne xosedanus renepupyrotr BIC?

+HeCIBIIUMBIE YXOM, HO BPEIHO JEHCTBYIONINE Ha JTI0iel MH(PPa3ByKOBBIE KOJIEOAHUS C YaCTOTaMHU
Hwxke 16 '

Kkosebanuns ¢ yacroramu oT 40 mo 100 I'g

KoJiebanus ¢ yacroramu oT 60 mo 200 I'g

kosneOanus ¢ yactoramu ot 200 10 400 I'

Kakoe MuHnMa/ibHOE paccTOsIHHE J0JKHO ObITH MeKAy BeTpAKaMu?

+He MeHEee X YTPOCHHOU BBICOTHI

He 6osiee X YTPOSHHOU BBICOTHI

He 0oJiee UX YJIBOEHHOM BBICOTHI

HE UMeeT 3HauCHUs

KakoBbl nepcnekTuBbl Henoab3opanust BAC?

B OnmkaiiiieM OyayiieM CTaHyT OCHOBOM OOJNBIION SHEPTeTHKU

+MOTYT OBITh IMOJIC3HBIMU B PaiiOHaX, KyJa 3aTpyHEHA T0Jja4a YHEPTUH B IPYTuX (popmax, u rae
MOTPEOHOCTH B SHEPTUU OTHOCUTEIILHO HEBEIIUKH

HET MEePCICKTUB

JlJ1s1 BBIDABHUBAHUSI HEPABHOMEPHOCTH BLIPAOOTKH YHEPIrUH MO MOIIHOCTH U YACTOTE TOKA B
koHcTpYKuuH BOC npumensiior:

+aKKyMYJISITOPBI

UHBEPTOPHI

MYJIbTUTUTUKATOPBI

BBITIPSIMUTEITN

Kakue Tunsl poTopoB moJiy4yu/iu HaudoJiblIee pacnpocTpaHeHne B KOHCTpykuusax BOC?
KapycelbHbIC

OpPTOTOHAJIbHBIE

MHOTOJIONIACTHBIE

+MaJIOJIOITaCTHBIE

Buibepume neckonvko npasunvruix éapuanmoe omeema u Haxcmume KHonKy «/aneey

OTMeTbTE HEBepHOE YTBep KIeHHE

ctoumocTh 1kBT ycranoBiennoi momnoctd BOY namuoro nuxe, uem y @3C u cpaBHUMA CO
CTOMMOCTbE0 MUKPOI DC

+croumocTs 1kBT ycranoBnenHoit mouHoctd BOY namuoro Beiie, yem y @IC(50%)

BETPOBBIE PECYPCHI, [0 CPABHEHUIO C COJTHEUHBIMH, paclpeesieHbl JOCTaTOUHO PABHOMEPHO B TEUEHHUE
rojia ¥ B TCYCHHUE THS

+BETPOBBIE PECYPCHI, 10 CPABHEHHUIO C COTHEUHBIMH, PACIPE/ICIeHbl HEPaBHOMEPHO B TEYEHHE I'0J1a U B
teuenue aus (50%)

BOY M0kHO pa3zMecTUTh HETAIEKO OT 00BEKTA SHEPTOCHAOKEHUS

no cpaBHeHuto ¢ ®OC, npousBoacTBo BOY He TpebyeT BHICOKOTEXHOIOTHYECKOT0 000pyI0BaHHUS
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Tadauua 7 — Kpurepnu oueHkn ¢hopMHPOBAHHOCTH KOMIIETEH M

Koz u HauMeHOBaHHE Kputepuu onenuBanus chopMrUpOBaHHOCTH KOMIIETEHIIUN
WHJIUKaTOpa JOCTHKEHUS (JacTH KOMIICTEHIIHH )
KOMIIETEHIUN COOTBETCTBYET OIICHKE «3aUTEHO»
(4acTv KOMIETEHITUN ) 50-100% ot MmakcuMaIbEHOrO Oania

CryZneHT nIpaBUJIBHO OTBEYAET HA MOCTaBJICHHBIE BOIIPOCHI,
IIPUHAMAET aKTUBHOE Y4aCTHE BO BPEMs TPAKTUYECKOTO 3aHATHSA,
3HaeT 00IIMe CBEJCHUS O BETPOIHEPreTHKE, OCHOBHBIE TUIIBI BOY 1

N -611x0c-1 Opranuzyer
paboTy 1O MOBHITIICHUIO

3¢ (HeKTUBHOCTH
uX KJ1accu(UKalMIo, yMEeT MPOU3BOIUTH PACUETHI IO BHIOOPY
SHEPreTUYECKOoro u
AIIEMEHTOB BETPOYCTAHOBOK; JIOTUYECKH MBICIIHT; CIIOCOOEH
ANEKTPOTEXHUYECKOTO
OpPTraHU30BaTh PabOTY IO MOBKIMICHUIO 3()(HEKTHBHOCTH
o0opyIoBaHuUs

QHEPICTUUCCKOT'O U IJICKTPOTCXHUYCCKOTI'O O60py,Z[OBaHI/I$I

TEMA 6
SHEPI'MA BOJIH

Bomnpocs! 1151 codeceioBaHusA:

1. KakoBbI 3HEpPreTUUYECKHE peCYpPChl OKeaHa?

2. llpuHUuNUanbHBIE CXEMbI YCTAaHOBOK I10 MCIIOJIb30BAaHHUIO SHEPTUH OKEaHa.

3. Knaccuduxkanus ycTpoHUCTB MO UCIIOJIH30BAHUIO BOJIHOBON YHEPTHUHU.

4. Mertoz OLEHKU PHEPIETUUECKOT0 peCypca JIMHEWHOM BETPOBOW BOJIHBI.

5. TloHsTHE BTOPUYHBIX SHEPTETUUYECKUX PECYPCOB.

6. lcnonb3oBaHMe BTOPUUHBIX SJHEPIE€TUUECKUX PECYPCOB JUIS MOTYUEHUS SJIEKTPUUECKOMN U
TEIJIOBOM SHEPTUH.

7. Cnoco0bl HCTIONIb30BaHMs U TipeoOpa3oBanust BOP.

8. DHeprus BoiH. XapaKTEPUCTUKHU BOJTHOBOTO JBHXKEHUA. AMIUIUTYAA.

9. MomHOCTh BOJHOBOTO ABMKEHHSI. CKOPOCTH NIEPEMEILIEHHUS BOJIHBI.

10. IIpeoOpazoBarenu YHEPTUN BOJIH (CXEMBI, PUHIIHAI IEUCTBHS, 3PPEKTHBHOCTH, TOCTOMHCTBA U

HEJIOCTATKH).
11. BonHOBOE aBMXXEHUE.
12. DHeprus 1 MOITHOCTH BOJIH.
13. Onucanue peaibHbIX BOJIH.
14. YcrpoiicTBa amst npeoOpa3oBaHus YHEPTUU BOJIH.
15. ¥Yt1ka Conrepa.
16. Konebmommiicst BOISHON CTOINO.

KOMIIBIOTEPHOE TECTUPOBAHHUE

Bvibepume ooun npasunvhvlii apuanm omeema u Hadxcmume KHONKY «/aneey

I'maposnepreruka — 3ro:

+00J1aCTh X039HCTBEHHO-3KOHOMHUYECKOH JI€ATEIbHOCTH YEJI0BEKA, COBOKYITHOCTh OOJIBIINX
€CTECTBEHHbBIX U MCKYCCTBEHHBIX MOACUCTEM, CIIY>KaIMX JUIsl TpeoOpa30oBaHus SHEPTUU BOJHOTO
MIOTOKA B AJIEKTPUUYECKYIO SHEPTUIO

HaIPABJICHUE DHEPIeTHKH, OCHOBAaHHOE HA IIPOM3BOJCTBE DJIEKTPUYECKOW JHEPTUU 3a CYET DHEPIHH,
conepmameﬁca B HCApax 3¢MJIM, HAa TCOTCPMAJIbHBIX CTaHIIUAX

CTOCO0 MOJIy4YEHUs SHEPTUH ITyTEM IIOMMKH U NIEPEHAPABICHUs SHEPTUU MOJIHUHN B 3JIEKTPOCETh
cHHTE3 OoJiee TSHKENBIX aTOMHBIX siiep U3 0ojee JIErKUX ¢ LEeIbl0 MOMYUYeHUs] SHEPTHH, KOTOPBIA HOCUT
YIIPaBIISIEMBIN XapakTep

HOBas TCHACHUMWS B QHCPICTHUKE, CBA3aHHAsA C IPOU3BOJCTBOM TEIIOBOM U BHGKTqueCKOfI OHCPIrun
MomHoCcTh, IepeHocHMAasi BOJITHAMH Ha IJIy00Ko# Bo/e, IPONOPUHOHAJIbHA:

+KBaaparTy UX aMILIATY OBl U IIEPUOLY

aMIUIATY Ie
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MepuoIy

KBaJIpaTy aMIUIUTYAbI

Kakmue BOJIHBI IPeACTABJIAIOT HAU00IbIINH MHTEPEC AJIsl OJIyYeHHUs IHeprum?
+nuaHonepuoanbie (710 ¢) 60bIION aMITUTY BT (@<2 M), TO3BOJISIFOIINE CHUMATh C €UHUIIBI
uHBL TpeOHs B cpenneM ot 50 1o 70 kBt/m

kopotkonepuoaubie (7<10 c)

BOJIHBI C aMILIUTYJ01 oT 1 10 1,5 M

Kaky1o MOIIHOCTH ¢ eIMHUIBI IJIMHBI TPEOHS B CpPelHEM MO3BOJISIOT CHUMAThH
aJauHHonepuoanble (710 c¢) BOJHBI 00J1b110I AMIIUTYABI (@22 M)?

+ot1 50 1o 70 kB1/™m

or 10 no 20 xB1/™m

ot 20 1o 50 kBt/m

ot 70 no 100 xB1/m

YKkakuTe COOTHOLIEHHE, YCTAHABJINBAIOIIee 3aBUCMMOCTH MEKY YaCTOTOMH M JJIMHOM A5
MOBEPXHOCTHOI BOJIHBI HA IIy0OKO# Boje€:

+/1=27[2g
W
2
v=aw=a 42
oA
c=—o
27
T 27
g

B kakoii ctpaHe pa3pa0oTaHa yCTAHOBKA, H300pa:keHHas1 HA pUCYHKe (I — 601106011 nodvem
YPOGHA; 2 — 6030yUiHbLIL NOMOK; 3 — mypOuna; 4 — 6binyck 6030yxa; 5 — HanpagieHue 60aHbvl; 6 —
OonycKkanue ypoeHsa; 7 — 6nyck 603oyxa)?

I RN R R S o

+Benukobputanus

Snonus

CIIOA

Poccus

B 4em cocTosIT npenMyIecTBA NOABOJHBIX YCTPOHCTB?

+1103BOJISAIOT M30€XKAaTh IITOPMOBOTO BO3/ICHCTBHA Ha IPeoOpa3oBaTesH

YBEJIMYUBAIOTCS TPYIHOCTH, CBA3aHHBIE C U3BJICUEHUEM SHEPTUH U 00CITy)KUBAaHUEM
CYLIECTBEHHO YMEHBIIIAIOTCS TPYTHOCTH, CBS3aHHBIC C U3BJICYCHUEM SHEPTHH U 00CTYKUBAaHHEM

Bovibepume neckobko npasuibHbix 0mMeemos omeema u Haxcmume KHONKY «/lanee»
IToBepxHOCTHBIE BOJHBI HA IJIy0OOKOI BoJe HMEIOT cjleyIollHe OCHOBHbIE XapaKTepHbIe
0COOCHHOCTH:

+ BOJIHBI SIBJISFOTCS] HEPa3pYyIIAIOIIUMICS CHHYCOHJAIbHBIMU C HEPETYISIPHON ITMHOM, (a3oil n
HanpasJyieHueM npuxona (25%)
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+ IBIDKEHHE KaXK/I0HM YaCTHUIIBI KHUIKOCTH B BOJHE SIBIISICTCS KPYTOBBIM (B TO BPEeMs KaK W3MEHSIOIINECS
OYepTaHUsI BOJH CBUICTEIBCTBYIOT O PACIIPOCTPAHEHUH BOJTHOBOTO JABHKECHUS, CAMH 110 ce0€ YaCTHIIBI
HE CBSI3aHbI C 3TUM JIBJKEHUEM U HE NIEPEMEILAIOTCS B €ro HarnpasieHun) (25%)

+aMIUIMTY1a JBYKCHHS YaCTHII )KUIKOCTH SKCIIOHEHIIMAIBHO YMEHbIIAeTCs ¢ rryOuHoit (25%)

+ CyIIeCTBEHHO, YTO aMIUIUTY/Ia BOJIHBI ¢ HE 3aBUCHUT OT €€ JUTHHBI /, CKOPOCTH PacIpOCTpaHEHHUs C ,
nepuozaa 7', a 3aBUCHT JIMIIb OT XapaKTepa MpeeCTBOBABIIETO B3aNMO/ICHCTBUS BETPa C MOPCKOM
MOBEPXHOCTHIO (25%)

aMIUTUTY/Ia ABMKCHUS YaCTHUII XKHIKOCTH KBaPATHYHO YMEHBIIAETCS C IITyOHHOM

Kakoe cooTHOmIeHHe onpeaesisieT MePUO ABHKEHUS BOJTHbI?

/1:27zg

T = [P (s0%)

2 2 27A

fT="2= = 50%
0] /27rg g (50%)
A

Kakoe cooTHoIeHHe onpeesisieT CKOPOCTh YaCTUIIbI :KUKOCTH B I'PeOHe BOJIHbI?
+V=aw (50%

+v=a, 228 (50%)
. 27z2g
W
oA
c=—0
27
7o 274
g

CKOpOCTL nmepeMEemcHus MOBEPXHOCTH BOJIHBI B HAIIPABJICHUH X ONIPEACTIACTCH BBIPAKCHUECM

2rg

A=
e
T = %Tz
g
+V =aw (33%)
I
+ Py (33%)
gl
C = _— OO
+ Py (33%)
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B 4em cocTosIT NpeuMyIecTBa «OPUCTOJIBCKOTO IIUWIMHAPA»?

+onTUMallbHas 4YacTOTa, Ha KOTOPYIO OH HACTPOEH, HE OTPaXKaeT SHEPTUI0 Apyrux BoyH (50%)
ONTHMAaJIbHAs YaCTOTa, HA KOTOPYIO OH HACTPOCH, OTPAXKACT SHEPTUIO IPYTHX BOJH

+3Heprus APyTrux 4acTOT MOXKET MOTJIOMIAThCS IUIMHAPAMH, HACTPOSHHBIMU Ha APYTyIo yacToTy (50%)
IloBepXHOCTHBIE BOJTHBI HA IIy00KOI Bojle MMEIOT cJieAyIollie OCHOBHbIE XapaKTepHbIe
0COOEHHOCTH:

+Hepa3pymaroImunecs CHHYCOUIaIbHbIC C HEPETYIISIPHON [UIMHOMW, (a30ii U HAIIPaBICHHEM IIPUX0/a
(20%)

+IBI)KEHHE KaXI0W YaCTHUIIBI )KUJKOCTH B BOJIHE sIBJIsieTCs: KpyroBbiM (20%)

+aMITUTY]a IBMXKEHUS YaCTHUII )KUIKOCTH SKCIIOHEHIIHAIBHO YMEHbIIaeTcs ¢ Tiryounoit (20%)
+aMIUIMTy1a BOJIHBI @ HE 3aBUCUT OT €€ JITMHBI /, CKOPOCTH pacrpocTpanenus ¢, nepuoaa 1 (20%)
+aMILTUTY/]a BOJTHBI 3aBHCHUT OT XapaKTepa Mpe/IIeCTBOBABIIETO B3aUMOACHCTBUS BETPa C MOPCKOU
MmoBepXHOCTHIO (20%)

B BOJIHAX Ha ITyOOKOW BOJIE UMEETCS MOCTYMAaTeIbHOE ABMKEHUE KUIKOCTH

Bseoume ¢ knasuamypelr Baw éapuanm omeema u Haxcmume kHonky « Omeemumao»
Ha pucynke n3odpaxkeHna cxema npeodpa3oBareisi YHEPrUd BOJTHBI .

yTka Conrepa
Ha pucynke A o3Hauaet .

H=2a
AJIMHY BOJIHBI
Ha pucynke H o3Hayaer .
A
H=2a
BBICOTY BOJIHBI
Ha pucyHnke a o3Hauaer .
A
L
H=2a

aAMIUTUTYTy BOJIHBI
Ha pucynke n3o0paskeH KOHTYpPHbIH 0T (I — Koednouanaca cekyus; 2 — npeoopazosameinsv; 3 —
msaza; 4 — wapnup) .

Koxkkepemna
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Ha pucynke nzo0pasxken naeBMoOYyii (I — kopnyc; 2 — anekmpozenepamop; 3 — knanam; 4 —
6030yuiHas mypouna) .

Macy bt

Ha pucyHnke u3o0pakeH npeodpazoBartesib JHePTrum (apHUpHO 3aKPenieHHas naacmuna
(cmeopka) 1; npeoopazosamensy Inepzuu 2; ynpyzue céa3u 3, PUKpenjieHHble K Riacmune u
Henoosux @cHomy (pynoamenmy 4; nonnasok 5) .

BOJIH
Ha pucynke nzo0paskeH npeo0pasoBaTtesb JHEPruH BOJIH MOPA B (I — wapnup; 2 — maamuuk; 3 -
nocmoannvle MazHumol; 4 —UHOYKMuUBHOCmMuU; 5 - o2panuyumenu xooa) IHEPruIo.
: .~ < "i
| I
1 I
| |
| 4 4 !
1 1 1
1 | I !
L i
N
i 3 3 T
1
L [
o |
JNEKTPUYECKYIO

Tab6amnna 8 — Kpurepnu oneHku ¢popMHPOBAHHOCTH KOMIIETCHIUH

Kox 1 HaumenoBanue Kpurepun ornernBanmsi copMUpOBAaHHOCTH KOMIICTCHIIUN
WHIUKATOPa JOCTHKEHUS (4acTH KOMIETECHITHH)
KOMIICTCHIUU COOTBETCTBYET OIICHKE «3aUTEHO»
(4acTu KOMIIETEHIIUN) 50-100% oT MakcuMaJIbHOTO Oasuia
N -611xoc-1 Opranuzyer CtyneHT npaBWIBLHO OTBEYAET HA MOCTABIICHHBIE BOTIPOCHI,
paboTy IO MOBBIMICHUIO MPUHUMAET aKTUBHOE y4acTHe BO BpeMs MPAKTUUYECKOTO 3aHATHUSA,
3¢ (HeKTUBHOCTH 3HAET OCHOBBI TEOPUHU BOJIHOBOTO JIBHYKEHUS, YCTPOHUCTBA
OHEPTETHYECKOTO U peoOpa30BaHUs SHEPTUU BOJH; JIOTHYECKU MBICITUT; CIIOCOOEH
AIEKTPOTEXHUYECKOTO OpTraHU30BaTh PabOTY IO MOBKIMICHUIO Y()(HEKTHBHOCTH
000pyIOBaHUS HHEPTEeTHUECKOT0 U IEKTPOTEXHUUECKOTO 000pyI0BaHUS
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TEMA 7
JHEPI'UA TEIIJIA OKEAHA

INPAKTUYECKOE 3AHSATHUE Ne4
HNCITIOJIb3OBAHUE HU3KOIIOTEHIUAJIBHOI'O TEILJIA.
METOAUKA PACYETA U BBIBOPA TEIIJIOBOI'O HACOCA

Bonpocsl 1151 codecenoBanmsi:

[IpeoOpa3oBaHue TEIIOBOM SHEPTUU OKeaHa.

OTOC 3aMKHYTOTrO LUKJIA.

OT3C oTKpBITOrO LUKIIA.

Momtaocts OTOC.

DKOJIOTHUECKUE U TEXHUKO-d3KOHOMHUYeckue nmpoodsembr OTIC.
Br16op pabounx ten s OTC.

TemooOMeHHUKH [I71s1 TpeoOpa30BaHUs TETUIOBOM YHEPTUU OKEaHa.
TpeboBaHMs K HACOCHBIM arperatam Mpu NpeoOpa3zoBaHUK TEIIOBOM YHEPTUU OKEaHa.
KoMOuHMpoBaHHas BRIPAOOTKA JICKTPOIHEPTUU U TIPECHOU BOJIBI.
10 Texaunueckue TpyaHocty cozaanust OTIC oTKpeITOro HukKIia.

11. Apxruueckue OTOC.

12. Onpenenenne moutHocTH apkTruaeckux OTIC.

00N oL W

KOMIIBIOTEPHOE TECTUPOBAHHUE

Buvibepume ooun npasunvnbviii apuanm omeema u Haxcmume KHONKY «/anee»

Yro Takoe rugpo3HepreTuka’?

+005acTh  XO34KMCTBEHHO-SKOHOMHUYECKON  JIEATEIBbHOCTH  YENOBEKa, COBOKYMHOCTh  OOJBIIHUX
€CTECTBEHHBIX M MCKYCCTBEHHBIX MOJICUCTEM, CIyXKalluX sl MpeoOpa3oBaHUS IHEPTHH BOJHOTO
MOTOKA B AJNIEKTPUUYECKYIO SHEPTUIO

COBOKYITHOCTh MEPCHEKTUBHBIX CIIOCOOOB MONYyYEHHUs, Mepeladyll U MCIOJIb30BaHUs SHEPTUU, KOTOPHIE
pacmpocTpaHeHbl HE TaK LIMPOKO, KaK TPAAWIMOHHBIC, OJHAKO TMPEACTaBISIOT HMHTEpEC H3-3a
BBII'OJJHOCTH UX UCIIOJIB30BAHUSA U, KAK IIPABUJI0, HU3KOM PUCKE NPUYINHCHUA BpCia Opr)I(aIOHIeﬁ cpeac
OTpacib 3HEPreTHKH, CHCIHMATH3UPYIOIAsAcsS Ha MPeoOpa30BaHUM KMHETHUECKOW YHEPIHU BO3AYIIHBIX
Macc B aTMoc(epe B IEKTPUIECKYIO

TOIIDIMBO M3 PACTUTCIBHOI'O WX KUBOTHOI'O CbhIPpbA, U3 HPOAYKTOB KHU3HCACATCIBHOCTH OPTraHHU3MOB
HJIN OPTaHUYCCKUX MPOMBIINIJICHHBIX OTXOA0B

HaITpaBJICHUC aJ'II)TepHaTI/IBHOI\/JI SHCPIrCTUKN, OCHOBAHHOC Ha HCIOCPCACTBCHHOM MCIIOJIb30BaAHUN
COJIHCYHOT'O M3JIYUYCHUS I MOJIYUCHUA DOHCPTUU B KaKoM-1100 BUIC

Peanbnas npombinuienHass OTIC momHuocTs0 40 MBT (IU1aBy4as) 10/:KHA MMETh
Boion3MelleHne (ThIC. T):

+70

20

50

7

Kaxoe 3nauenue KII/{ xapakrepHo nist okeanckoi TIC?

10 %

15 %

20 %

+menee 2 %

Ha pucynke npeacrasiena cxema apkrudeckoii OTIC, ocHoBaHHOI1 Ha epenaje TeMIeparyp:
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(]

2.6 70 0.9 MiTa

+BOJa-BO3aYyX

BO3yX-XJIaJOAreHT

BO3J1yX-BO34YyX

YkaxkuTe pUCYHOK, COOTBETCTBYIOIIHNI 0000111eHHOMH cXeMe ABYX()a3HOIl TepMOIHepPreTH4YeCKOil

YCTAaHOBKH, padotarouiei no nukay Kiona:
3

A 4
=S
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b2

2,6°CL 0,29 Mlla

0°C; 0,14 Mlla

=
=
=

-24,5°C

Al

f .
j
o
P
||

l r, | Tr,.
G) B : —

LR GEELELL

7S

fs 5 4

Ykaxure pUCYHOK, COOTBETCTBYIOIIHIT 000011IeHHOM cxeMe IBYX(pa3HOH TepMOIHePreTH4YecKoi

YCTaHOBKH, padoraromieid mo unkiay beko:
3

A 4
=S
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2,6 °C:_0.29 Mlla

0°C;: 0.14 Mlia

24,5°C I

B kauectBe padouero Tena B OTIC, padoraronieii mo oTKpbITOMY HUKIY (HukJa Kiona)
UCIOJIB3yeTCs:

MpecHas BoAa

+Mopckas Boja

XJIaJJareHT

YkaxuTe pUCYHOK, COOTBETCTBYIOIIMA 000011IeHHOI cxeMe IBYX()a3HOH TePMOIHEPreTH4IecKo
YCTaHOBKH, padoTawuieii no nukiy Perkopuya:
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2,6 °C:_0.29 Mlla

-24,5°C Y Y Y
i
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-
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YkaxkurTe pUCYHOK, cOOTBeTCcTBYIOINI cxeme apkTnueckoii OTIC, ocHoBaHHOII Ha mepenaje
TeMIepaTyp «BOAA-BO31YX»:

Y
s
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2,6°C; 0.29 MlTa

0°C: 0.14 Mla

PN usc WK
N

Bseoume ¢ Kiaeuaniypbol Baw eapuannm omeenma u Hasxcmume KHONKy «Omeemumb»

Peanbnas npombinienHass OTIC ¢ noae3noi momuoctbio 500 MBT 10/12KHA HIMETh

BOJOM3MeEILICHHE IPUMEPHO TBIC. T
500

HanGoabmmuii 00beM nccie0BaHuil 0 pa3padoTKe CUCTEM, AeHCTBYIOIIHUX 10 JABYXKOHTYPHOI

cxeMe ¢ MPOMEKYTOYHBIM Pa00YuM TeJIOM M PaGoTaI0IIMM HeMoCpeCTBEHHO HA MOPCKOii Bo/ie Ha
OCHOBE TEPMOJIMHAMHYECKOI0 IMKJIA

Penknna
Ha pucyHke noka3zan TepMoAMHAMUYECKHA UK/ PadOThI TEMJI0BOI MAIIMHBI
7‘ rF 3 0
= AT,
Ti” (CHER— M s _‘_ —
1 5 1 T
,
14 4 lAY
H k
T 3 2
===}
0 S
Penxnna

Ha pucynke npeacrasiaena cxema OTIC, paGoraromeii no uukiay (1 — Hacoc mennoit 600wvt; 2 —

dearpamop; 3 — 6aKyyMHbll HACOC; 4 — ucnapumens; 5 — mypouna c 31eKmpozeHepamopom; 6 —
KoHOeHcamop; 7 — HAcoc 01 ROObeMa X0J100HOI 600bl)

.
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Y

1 @ 4

6

J oot
Knona
O0o00menHas cxeMa AByX()a3HOM TepMOIHEPreTHYECKO YCTAHOBKH, H300pakeHHAsl HA PUCYHKe,
Ha3bIBaeTcs cxeMoii (1 — napooopazosamenn; 2 — nakonumens; 3 — uopasiuueckas mypouna; 4 —
KOHOeHcamop) .

ér
. v
beka

Cxema npeo0pa3oBaHus JHEPTHH OKeaHa, H300paskeHHAas HA PUCYHKe, Ha3bIBaeTcs cxemou (1 —
2uopagauueckas mypouna; 2 — knanan mypounst; 3, 4 — Kianansl ucnapume’eil meniou u
X0/7100H01L 600bL; 5 — pabouasn kamepa; 6 — odpamuwlil K1anan padoyeil Kamepol) .

deTKoBUYA

Ha pucynke nokaszana cxema OTOC c¢ npsiMbiM mnpeo0pasoBaHMeM TeIJIOBOH 3JHEPruM B
(1 — Koxcyx; 2 — mepmodrnekmpuueckuii 2enepamop; 3 — NOAYRPOBOOHUKOBbLE
IIeMEHMBL C N- U P-NPOGOOUMOCMAMU; 4- NOGEPXHOCMHOE U30AUpPYIOUee NOKPblmue; 5 — u3onamop;
6 — coeOuHume ibHble WIUHDL).
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DNEeKTPUUIECKYIO

Buvibepume neckonvko npagunvbHbix 6apuanmos omeema u Haxcmume KHOnKy «/aneey

K negocrarkam cucrem OTIC ¢ npsimbiM npeodpa3oBaHueM TENJIOBOM JHEPIrUUd B
3JIEKTPUYECKYI0 OTHOCATCS:

+10CTaTOYHO BBICOKAs CTOUMOCTh MAaT€pPHANIOB, U3 KOTOPBIX U3TOTOBISIOTCS AJIEMEHTHI (25%)
+HE00X0IMMOCTh H30JIUPOBATH CIIAW OT HEIIOCPEICTBEHHOTO KOHTAKTa C MOPCKO# BoI0M (25%)
+0macHOCTh HIYHTHPOBAHUS YepPE3 BOAY COCETHUX AIEMEHTOB, 00JIaJA0INX JOCTATOYHO BHICOKHM
cOOCTBEHHBIM coTpoTHUBICHUEM (25%)

+CHIKEHNE MOIIHOCTH, BbIIaBaeMOM B 11eNb Harpy3ku (25%)

yJAeleBIeHHe IpeodpazoBarTeneit

Ykaxkure pucyHOK, cooTBeTcTBYIOIMi cxeme OTIC ¢ npsimbIM npeodpa3zoBaHneM TeNJI0BOM
JHEPIUH B JJIEKTPHYECKYIO:

. l,r_ I 2 T'r'
A
[ =7 % B

lh Tr,.
i) i)

LA GELELE

6 s\

+ ' (33%)
3

f'O—w

A 4
=

T
+ l ' (33%)
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(3]

2.6 °C: 0,29 Mlla

0.14 Mlia

X\ 3- 24,5°C WP
N

T

Q==
5 4

+ . s (33%)

Peanbnas npombinienHass OTIC momuocThI0 40 MBT (M1aBy4ast) 10/15KHA MMETh:
+Bogousmernienue npumepHo 70 Teic. T (50%)

JTUaMeTp TpyOOIpoBOIa XOJIOAHOM BOIbI MeHee 10 M

+pabouyio MOBEPXHOCT TEMIOOOMEHHUKA OKOMO 45 Thic. M (50%)

Peanbnas npombinuienHass OTIC ¢ mose3noii MomHocTh0 S00 MBT n0/1:KkHA HIMeETh:
+npumepro 500 Teic. T BOJOU3MENICHUS (BOIOU3MEIICHIE COBPEMEHHOTO cynepTankepa) (33%)
+1pyOonpoBoa auamerpoM He MeHee 30 M (33%)

+IUIOMIA /b TEIUI006MEHHIKA 0K0JIO0 2° 106 M* (33%)

TUaMeTp TpyOOIpoBOaa XOJIOAHOM BOIbI MeHee 10 M

D
|
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Tadoauua 9 — Kpurepnu oueHku ¢hopMHUPOBAHHOCTH KOMIIETEHIM i

Koz u HauMeHOBaHHE Kputepuu onenuBanus chopMrUpOBaHHOCTH KOMIIETEHIIUN
WHJIUKaTOpa JOCTHKEHUS (JacTH KOMIICTEHIIHH )
KOMIIETEHIUN COOTBETCTBYET OIICHKE «3aUTEHO»
(4acTv KOMIETEHITUN ) 50-100% ot MmakcuMaIbEHOrO Oania

CTyI[GHT MpaBHUJILHO OTBCYACT HA MOCTABJICHHBLIC BOIIPOCHI,
IMPUHHUMACT aKTUBHOC Y4aCTHEC BO BPEMs IIPAKTUYCCKOI'O 3aHATHUAA,
3HACT OCHOBLI TCOPHUU U BO3MOKHOCTH UCITIOJIb30BAHUA TEIIOBOM

N -611x0c-1 Opranuzyer
paboTy 1O MOBHITIICHUIO

3¢ (HeKTUBHOCTH
SHEPTUU OKEaHa, CIIOCOOCH MPOBECTH OIECHKY (P (HEKTUBHOCTH
SHEPreTUIECKOTO
AJIEKTPOCTAHIINY; JIOTUYECKU MBICIIUT; CIIOCOOCH OPTaHU30BaTh
AIIEKTPOTEXHUUECKOTO
paboTy 1Mo MOBBIIICHNIO YPPEKTUBHOCTH YHEPTETUIECKOTO U
o0opyIoBaHuUs

QJICKTPOTCXHUYICCKOT'O O60py,HOBaHI/I}I

TEMA 8
JHEPI'U ITPUJINBOB

Bomnpocs! 1151 codeceioBaHusA:
OHeprusi NPUINBOB.
ITepuoas! konebaHUil YpOBHSI BOJBI.
[TpyurHBI BOSHUKHOBEHHUS IPUIIKBOB.
JIyHHBIEC U CONTHEUHBIE TPUIIUBBI.
TexHUKO-2KOHOMHYECKHUE U dKoJiorrndeckue npoodiemsr [19C.
Wcnonb3oBaHue SHEPTUH MPUIUBOB U MOPCKUX TEUEHUMN (CXEMbI, TPUHIUI ACHCTBUS,
3¢ PEeKTUBHOCTD, JOCTOMHCTBA U HEJIOCTATKH).
[Ipu4rHBI BO3HUKHOBEHHUSI PUITUBOB.
Ycunenne npuinBoOB.
. MOIIHOCTh NPUJIMBHBIX TEUCHUM.
0 MoUIHOCTh NPUIIMBHOTO MOABEMA BOIBI.

A

S 0 0

KOMIIBIOTEPHOE TECTUPOBAHHUE

Bvibepume ooun npagunvHulil 6apuanm omeema u Hadcmume KHONKy «aneey

IpuamBHas 3nexkrpoctanuus (IIIC) —3ro:

+BUJ] TUAPOINEKTPOCTAHIINHU, UCTIONB3YIOINN KHHETHYECKYIO SHEPTUIO BpALeHUs 3eMIIH
KOMIIJIEKC B3aUMOCBSI3aHHOTO 000pYTOBaHUS ¥ COOPYKEHHH, peTHA3HAYEHHBIX I TpeoOpa3oBaHus
T'MJPAaBINYECKOM SHEPIUU B IPYTHE BUIbI SHEPTUU

KOMIUIEKC COOpPY>KEHUI U 000py10BaHus, peoOpa3youX TpaBUTALIMOHHY0 SHEPTHUIO BOJIbI B
AJIEKTPUUYECKYIO SHEPTUIO

Maugas I'9C, B koropoii 31anue I'C He ydacTByeT B CO3JaHHM HANIOPA, HA3bIBACTCH:
motuHHOM MI'DC

+pycnoBast MI'OC

npumtotuHHasg MI'DOC

nepuBarmonHas MI'OC

IIpninBHas TypOMHA NPUBOIMT B JelCTBHE TeHEPATOP 32 CUET:

paboTHI BOJTH

+TpUOPEIKHBIX TCUCHUI

3anpy>KUBaHUA

IIpunauBHBIe TYPOHHBI MeHbIIIE IO Pa3Mepy, YeM BeTPsiHbIe, IPOU3BOsIIIME OAUHAKOBBII 00beM
3JIEeKTPUYeCTBa, IOTOMY 4TO:

CKOPOCTb OKCaHMUYECKUX TEUECHUH 0OBIYHO MEJIEHHEE, YeEM CKOPOCTh BETpa

+BoJ1a MJIOTHEE BO3/1yXa M OKa3bIBaeT OOJIbINee NABICHUE HA SIMHUILY TUIOIIAAN

OKE€aHNYECKHE TEUCHHs B OTVINYME OT BETPA HE MEHSIOT CBOETO HAllpPaBJICHHUS
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Ykaxure popmy.1y IIOTHOCTH MOLIHOCTH IOTOKA BOJALI
3

+qg=p—
q=p >
V=V, sinﬂ
.
g=0,1p)°
g PAR’g
2t
V3
P=nAp—
nap )
Ykaxkure (l)OpMyJ'ly U3MEHCHUA CKOPOCTH NPU/IIMBHBIX Te4eHHIi BO BpPEMEHU
V3
q=pP—
2
. 2t
+V =V, sin—
T
g ~0,1pV°
2
p_pPAR’g
27
3

DJIeKTPUYeCKasi MOIIHOCTh, CHUMaemas ¢ 1 M’ IIomAaau MONEPEeYHOro ceYeHUs MOTOKA (C y4eToM
40%-Hoii 3p(peKTHUBHOCTH TPEOOPA30BAHUSA IHEPTHHU MOTOKA B JIEKTPUUYECKYI0), BHIYUCIAETCSH
no gopmy.e:

V3
Q—sz
Vz%ﬂnzz

T

+q ~0,1p1°
2

E:&
2T

V3

P=ndAp—
0/92

ITo xakoii (l)OpMyJ'le BBIYHUCISACTCH CPCAHAA MOTECHINAJIBHAA MOIHOCTD 3a l'lpHJ'[HBHLIﬁ nepnon?

g=0,1p1°

2
L p=PARg
2T
V3
P=nAp—
0/92

MexaHn4yeckasi MOIITHOCTh, KOTOPYI0 MOKHO M3BJIeYb M3 OKEAHCKOI0 TeYECHHUsl, ONpeleIsaeTcs 1o
popmye:
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g ~0,1pV°

E:pARzg
2T

V3

P=nAp—

+ nAap >
V3
6]:,07

KanurajabHble 3aTpaThl HA CO3/IaHUE YCTPOICTB IJIA NPeoOPa30BaAHUA IHEPIHH NPUIUBHBIX
TeyeHHi B pacuere HA 1 KBT yCTaHOBJIEHHOI MOIIIHOCTH 10 CPABHEHMIO € IPYTUMU
KOHCTPYKIHMSAMM I0CTATOYHO:

HE3HAUYUTEIbHbI

+BEJIUKU

COM3MEPUMBI

Ha pucyHnke nzo0paxeHna 3JIeKTPOCTAHIIUSA:

TEIUIOBast
pedHas TUAPO3IEKTPOCTAHIIHSL

JUISl MOPCKUX TEUEHUH

+ Ha IPUIMBHOM T€YCHHUH

Ha xakom Hamope BoJbl padoTalT TYPOMHBI NPUWINBHBIX 3JIEKTPOCTAHIUI?

BBICOKOM

CpelHEM

+THU3KOM

ITo cpaBHeHUI0 ¢ OOBIYHBIMHM T'MIPOIJIEKTPOCTAHIUAMYI TYPOMHBI MPUWIMBHBIX 3JIEKTPOCTAHIIHI
PadoTAIOT HA CKOPOCTSIX MOTOKA BO/JBI:

+BBICOKOM

cpenHen

HU3KOU

Buvibepume neckonvko npagunvbHbix 6apuanmoe omeema u Haxcmume KHonKy «/aneey

Kakumu onpeneeHHbIMH XapaKTePUCTUKAMU I0/ZKHBI 00J1a1aTh OKeaHCKHUe TeYeHusl A UX
3(peKTHUBHOIO NCNOJIbL30BAHUS B JHEpreTuKe?

+10CTaTOYHO BBICOKHE CKOPOCTH MOTOKOB(33%)

+yCTOWYUBOCTDH MMOTOKOB MO CKOPOCTHU M HarpaBieHuo(33%)

+yno0Has 17151 CTPOUTENHCTBA U 00CTy)KuBaHMs reorpadus 1Ha u noodepexbsi(33%) yaaaeHHOCTb OT
MoOepekKbs

MaJible TJTyOuHBI

Henocratkamu npeoOpa3oBaTeJieil JHePruM OKEAHCKUX TeYeHHUH SBJISIIOTCS:

+HEe00X0IMMOCTh CO3JJaHMs TUTAHTCKHE KOHCTPYKIHi (25%)

+CII05KHOCTh 00CTy>KMBaHUE KOHCTPYKIUH (25%)

+IpUBEPI)KEHHOCTh KOHCTPYKIUI oOpacTanuto u Koppo3uu (25%)

+TpyHOCTH niepenayn suepruu (25%)

OTCYTCTBHE PE3KMX U3MEHEHUI CKOPOCTH
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JI1s1 XapaKTepuCTHKH CXeM YCTAHOBKH Npeodpa3oBaTeseii MOXKHO BbIICJIUTH IBe OCHOBHbIE
cXeMbl — COOPY KeHH, 3aKpenjisieMbIX HA MOPCKOM /IHE, i COOPY:KeHHU, IVIABAOIIUX B TOJIIIE
BOJbI M 32aKOPEHHBIX K JHY. OTMeTbTe CXeMbl YCTAHOBKH NIIpeo0pa3oBaTesieil JHEPruy OKeaHa
+3akperuigieMble Ha MopckoM JiHe (50%)

+3asKopeHHbIe K MOpcKoMy JHY (50%)

PAacIoyIOKEHHBIE B YCThSIX PeK

Beeoume c knasuamypuvr Baw éapuanm omeema u Haxcmume KHOnKy « Omseemumau»
Ha pucynke npeacrasiaena cxema (1 — npogunuposannsiit kopnyc; 2 — uiaxma 6030yxo3a00pHuKay
3 — 6030yx03a00pHuK; 4 — evixa0nnan waxma; 5 — 6030yuiHan mypouna c 31eKmMpo2eHepamopom)

NN O

— T | —

~ A - j,-i -

—— L____—'—_—il\‘qk‘__ ‘_-__F_ . .
— . -

— f;,__.-—f . e _

00BEMHOT0 Hacoca
Ha pucynke n300paskeHbl cXxeMbl NEePCNEeKTHBHbBIX aast OI'CI (a — céob00nblil
pomop; 6 — pomop é Hacaoke; 6 — pOMOP, YCMAHABAUECAEMBIIL NONEPEK NOMOKA).

/ #) '
al 2 I
~ T o 1
A =
pﬁ%m * !'“:-5?__'_,;; \
[ t‘;-\_ - | I|l'

TypOuH
Ha pucyHnke u3zo0paxkeHa cxeMa nepcneKTuBHoil TypouHsl 1 OI'CI ¢ poropom B

AT
! | F 4
Pl
." .

&

"

7

HacaJke
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Ha pucynke n3o0paskeHa cxema nepcneKkTuBHOM TypOmHbI 1 OI'CO, umeromei

poTopom

/
?_1:_...-7‘,";\
P S\

= \
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& &

CBOOOIHBIN

Taoauna 10 — Kputepuu oneHku ¢hopMUPOBAHHOCTH KOMIIETEHIIM A

NhLD =

=00

1.

12.
13.

14.

15

Kox u naumeHoBaHue Kputepuu onienuBanus chopMHUpOBaHHOCTH KOMIIETEHIIUN
WHIUKATOPa JOCTHKEHUS (4acTv KOMIETSHITHH)
KOMIIETEHIIH COOTBETCTBYET OIICHKE «3aUTEHO»
(4acTu KOMIIETECHIINN) 50-100% oT MakcuMalIbHOTO Oasia
N-611K0c-1 Opranusyer CTyAeHT mpaBUIbHO OTBEYAET HA NIOCTABICHHBIE BOMPOCHI, 3HAET
paboTy MO MOBBINICHUIO NPUYHHBI BO3HUKHOBEHUS TIPUIIMBOB, IPHHIINT IEHCTBHA U Tpaduk
3P PEKTUBHOCTH BBIJIaBAEMOM MOIIIHOCTH IIPUJIMBHOM 3JIEKTPOCTAHIUEH; IOTUYECKH
HHEPreTHUECKOTO U MBICIIUT; CIOCOOEH OPraHU30BaTh PabOTy IO MOBBIIIEHUIO
AIIEKTPOTEXHUYECKOTO 3P PEKTUBHOCTH YHEPTETUIECKOTO U JIEKTPOTEXHUIECKOTO
000pyAOBaHus 000pyJOBaHUS
TEMA 9

I'EOTEPMAJIBHASA DHEPT'USA

Bonpocsl 1151 codecenoBanmsi:

Kaxkue Brl 3HaeTe BubI reoT€pMaIbHbIX HCTOYHHUKOB YHEPTUN?

I'eoTrepmanbHas sHepretTuka B Poccum.

TennoBol pexuM 3eMHOU KOPBI.

Kaxue Bpl 3HaeTe HCTOUYHUKHU T'€OTEPMAIbHOTO TeIIa?

Kakue Brl 3HaeTe METOIbI M CIOCOOBI HCTIOIB30BAHMS T€OTEPMANBHOTO TETlIa AJIsl BEIPaOOTKH
AJIEKTPOIHEPTHH U B CUCTEMaX TEIIOCHAOKEeHUSI?

Kaxkue Brl 3HaeTe 3xosioruueckue nokasarenu reorepmaibubix TOC?

CxeMa, mpuHITUT ACUCTBUS, JOCTOMHCTBA U HEOCTaTKH napotypounnont COC.
Texuuko-3xoHOMHUYEeCcKHE MTPpobsemMbl cozaanust COC paznuunbix TunoB. Mx cpaBuenue ¢ TOC.
OkoJjiornueckue mociaeacTsusa cosmanusa COC.

. ['eoTepmanbHas sHeprus u ee cpoiictBa. Ctpoenue 3emin. Kiaccupukanus reorepMaibHbIX

paitonos. I'eoTOC.

Oxonoruueckue mpoodsemsl crpoutenberBa ['eoTOC. [lepcneKTHBBI HCTIOTB30BAHMS
reoTepMajbHOM SHEPruu, TOCTOMHCTBA U HEJOCTATKH.

MeTob1 ¥ CTIOCOOBI UCTIOIB30BAHUS T€0TEPMATBHOTO TEILIA.

Hcnonb30BaHne reoTepMaIbHOTO TEIUIAa B CUCTEMaX TeruiocHabxeHus. [IpuHinunuanpHas cxema
reoTepMalIbHOTO TeIIOCHAOXKEeHHS ¢ TeriooOMeHHuKaMu [IpuHnunuansHas cxema
reoTepMalbHOTO TEMJIOCHA0KEHHS ¢ TapaUIeTbHON MMo1aueii reoTepManbHON BOJIBI HA
OTOIICHHE U Topsiuee BOJIOCHAOKEHHE U TIMKOBBIM JIOTPEBOM BOJIBI HAa OTOILICHHE.

Cxema u npuHumn aeiictsus npocreimeit 'eoTOC. Cxema reorepmMalibHOM 3JEKTPOCTAHIMU C
HU3KOKUITSIIIAM pabounM BemecTBoM. OnHokoHTypHBIE ['e0TOC (cxema, MpUHITUIT ACHCTBUA,
JIOCTOMHCTBA U HepocTaTKu). JIByxkoHTypHble ['€0TOC (cxema, mpuHLIMI JEHCTBYS,
JOCTOMHCTBA U HEAOCTATKH).

. Kom6unupoBanHas BeIpabOTKa 3JIEKTPOIHEPTUH, TEIJIa, IPECHON BOJBI 1 MUHEPAJIbHBIX

BerectB. Ouenka moraHoctu ['eoTOC.
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KOMIIBIOTEPHOE TECTUPOBAHHUE

Buvibepume 00un npasunvhwili gapuanm omeema u Haxcmume KHONKy «/anee»

HanpaBiieHue 3HepreTHKH, OCHOBAHHOE HA NPOM3BOJACTBE JJIEKTPUYECKOH JIHEPruM 3a CUYéT
IHEpPruu, copeprauleiicss B HeApax 3eMJiM, HA re0TePMAJILHbIX CTAHIUSAX:

+reoTepMaibHas dHEPreTUKa

rpo30Basi JHEPreTUKa

YIPaBJISIEMbINA TEPMOSIICPHBINA CUHTE3

pacnpees€éHHOe MPOU3BOJICTBO SHEPTUU

BOJIOPOJIHAS DHEPIreTHUKA

I'eoTepmalibHasi JHEPreTHKA — 3TO:

+HarpaBjIieHHE SHEPreTUKHU, OCHOBAHHOE Ha MPOM3BOJCTBE 3JIEKTPUUECKON SHEPTUU 3a CUET SHEPruw,
coJiep>Kalieiicst B Hepax 3eMJIH, Ha Te0TepMaIbHBIX CTAHIUAX

croco0 MONy4eHUs YHEPTUH MyTEM MOMMKH U TIEpEeHAIPABIICHUS YHEPTHUH MOJTHHMA B AJIEKTPOCETh
CUHTE3 OoJiee TSHKENBIX aTOMHBIX sifiep U3 Oosee NErKUX C LEeIbI0 MONTYYSHHUS YHEPTHH, KOTOPBI HOCHUT
yIpaBIsieMBbIid XapakTep

HOBAas TEHJICHIUS B DHEPTE€TUKE, CBA3aHHASI C TPOM3BOJCTBOM TEILIOBOM U JIEKTPUUYECKOM SHEPTUU
OTpaciib DJHEPreTUKH, OCHOBAHHAs HA WCIOJB30BAHUHM BOJOPOJAa B Ka4yeCTBE CpPEIACTBA IS
AKKyMYJIUPOBAHMSI, TPAHCTIOPTUPOBKH M MOTPEOICHUS SHEPTUH JIFOIbMU

I'eoTepmasibHas JHeprus npeacTaBJisieT co00ii:

+3Hepruto aapa 3eminu

sHepruto sapa JIyHsl

sHepruto sapa ConHia

reoTepMalbHY0 Hepruo Beenennoit

I'eoTepmalibHasi JHePrus, NOCTYNAIOIIAS HA MOBEPXHOCTH 3eMJIN:

+04eHb paccesiHa, UMeeT Majlylo IMIOTHOCTh

UMEET BBICOKYIO TUIOTHOCTh

HUMEET CPEAHIOI0 TUIOTHOCTh Ha BCEil MOBEPXHOCTH 3eMIIU

HET MPaBUILHOTO OTBETA

Kakue reorepmMajibHble HCTOYHHKH HA3BIBAKOTCS MEeTPOTEPMATbHBIME ?

+TBEpAbIE IIOPOIBI

HUCTOYHUKHU TOpsiYel BOJBI

WUCTOYHUKH Tapa

naBa

Y10 Ha3bIBAETCH re0TEePMUYECKOM CTYNIEHbIO?

+BeNMYNHA, COOTBETCTBYIOIIAs YTIyOJICHHUIO B METpax, IpU KOTOPOM TeMIleparypa nossimaetcs Ha 1°C
M3MCHCHHE BHYTPEHHETO JIaBIICHUS, P KOTOPOM TeMIIepaTypa BOJbI moBkImaercs Ha 1 °C

M3MEHEHHE BHYTPEHHETO JaBlIeHUs, P KOTOPOM TeMIepaTypa napa nossimaercs Ha 1 °C

-M3MEHEHUE BHYTPCHHETO JABJICHHUSI, TPH KOTOPOM TeMIIepaTypa TBEp 10l Opo bl moBkImaercs Ha 1°C
K reorepMajibHOMY OTHOCHTCS PAiiOH C TeMIEPATYPHBIM IPATHEHTOM:

+6oiee 80 °C/xm

ot 40 o 80 °C/xkm

menee 40 °C/km

K noayrepMajJibHOMY OTHOCHTCSI PaiiOH C TeMIEPATYPHBIM IPAIMEHTOM:

6omee 80 °C/km

+ ot 40 mo 80 °C/xkm

menee 20 °C/km

K HopMa/iIbHOMY OTHOCHUTCS PaiiOH ¢ TeMIEPATYPHbIM FPATHEHTOM:

6omnee 80 °C/xkm

ot 4010 80 °C/kMm

+menee 40 °C/xkm

+menee 20 °C/km
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K npeumymecTBaM reorepMaibHOM SJHEPTrUU OTHOCATCS:

+HE3aBUCUMOCTb OT BPEMEHH CYTOK U roja

MHHEpaIU3alys MapoOBOASHON CMECH

HACBIIIEHHOCTh Ta3aMU (B TOM YMCJI€: IJOBUTHIM CEPOBOJOPOIOM)

00JIBIII0E KOTTMYECTBO MENTbYAUIITNX TBEPABIX YaCTHII

JIlnaupyomue NO3UIKUM M0 MCIOJIb30BAHNIO Te0TEePMAJIbHOI YJHEPIrUM B MUPe 3aHUMAaeT:

+CILA

OUIUIIITHHBI

Hogas 3enannus

Uranus

Snonus

Haubonee panmoHajibHOEe HCNOJB30BAHME TEPMAJIbHBIX BOJI MOXKeT ObITh JOCTUTHYTO NPH HX
IKCIVTYATANMH:

+1epBOHAYaIbHO B OTOIUIEHUH, 3aTEM B FOpsiueéM BOJOCHAOXKEHUN

[EpPBOHAYAJILHO B TOpsSYEM BOJIOCHAOKEHUH, 3aTEM B OTOILIIEHUU

napajiesIbHO B TOPSiYEM BOAOCHA0XKEHNUHU U B OTOINICHUH

HET NMPaBUIILHOTO OTBETA

J1s1 oTONJIEeHUsI M ropsivero BOJOCHAOKeHUs KMJIbIX M NMPOU3BOJACTBEHHBIX 31aHMI Heo0XoaMMa
TeMIepaTypa BOAbI He HUKe:

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

IIpu mnocrpoenun I'eoTC BbInoIHeHHE TeMI00OMEHHMKOB H3 BbICOKOKOPPO3MOHHOCTOMKHUX
MATepHaJIOB CBA3aHO C:

+BBICOKUM COJEPKAHUEM COJIEH, MUHEPAJIOB B TEPMAJIBHBIX BOAAX

BBICOKOM TEMIIEPaTypON TEPMAJIBHBIX BOJ

KaBUTALMEH KUIKOCTH

IIOCTOSIHHO M3MEHSIIOIIMMCS JaBJIEHUEM TEPMAJIbHBIX BOJL

Kakasn cxema npeaycMarpuBaeT YTHIM3AIMIO TeIUIa HHU3KOTEMIIEPATYPHBIX TepMAaJbHBIX

HCTOYHHUKOB IIPH IMOMOIIH TEIJIOBOI'O Hacoca?
B cucmemy

OMONIeHUR

Haza
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Kakas cxema nmpeaycMaTpuBacT TeIJIOCHAOKEeHHEe BBICOKOTeMHepaTypHOﬁ CHJIBHO

MHHEPAJTU30BAHHON TepMaJIbHOM BOAOI?
B cucmemy
omaofifeHun
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Kakasi cxema npexycMaTpuBaeT TeIUIOCHAOKeHHE HU3KOTEMIIEPATYPHOI
MaJIOMUHEPAJIU30BAHHON TepMAaJIbHON BO10#?

B cucmeny

OMmOonneHunR
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Kakast cxema 0THOCHTCS K 0€CCIIMBHOM CHCTEMe re0TepMAaIbHOI0 TelJI0CHA0KeHus1?
B cucmeny

CMCINeHus

Haza
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YKaxuTe cXxeMy HCIOJIb30BAHHSA Ie0TepMaIbHOro Temia Ha 'eo9C ¢ oquuM padounm Tenom:
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Ykaxkure cxeMy MCIOJIb30BaHUS reoTepMaIbHOro Temia Ha 'eodC ¢ n1Bymsi pabo4yumMu TejiaMu —
BOJ0M M (ppeoHOM:
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YKa)KI/ITe CXeMY HCIO0JIb30BAHMS re0TepMaIbHOro Temia Ha 'eo9C npsAMoro napoBoro NMKJa:
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YKa)KI/ITe cxeMy HCII0JIb30BAHMSA Ie0TepMaIbHOro Temjia Ha 'eodC ABYXKOHTYPHOIO HHKJIA:

F%ESE
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KaKOBO 3HaYeHne MakcuMajabHOro noaHoro KIl/JI 'eoT3Y?

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

KakoBo 3Hauenne MakcuMaabHOro moaHoro KIIJL I'eoTJY ¢ y4yeTom Mcmoib30BaHMS JJISA HYKI
TEeIJIOCHAOKEeHUs1 ropsiyeil BOAbI, 0Te/IeMOI B cenaparope?
+601ee 50 %

He 6onee 50%

25...30%

30...35%

Kaxoe 3nauenue KII/{ xapakrepHo nist okeanckoi TIC?

10 %

15 %

20 %

+menee 2 %
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B kakoii cTpaHe Mupa /10J1s1 3JIEKTPOIHeprum, npoussoanmoi Ha I'eoTIC, naudonee
CyliecTBeHHa B 0011eM NPOU3BOACTBE JIeKTPOIHEePrum?

+Hcnannus

OUIUIIITHHBI

CanbBanop

CIIA

Poccus

Buvibepume necrkonvko npasunvbHbix 6apuanmoe omeema u Haxcmume KHonKy «/aneey
I'eoTepmaisibHble TemJIOBble CTAHLUMH TpeJHA3HAYeHbI 1JIs1 oOecnedeHHs W EHTPAJIN30BAHHOIO
TenJ10CHa0keHnsl moTpeduTe e, pacnoJI0KeHHbIX:

+BOMN3U TeOTEepPMaIbHBIX MecTOpoxaeHUl (50%)

BJIAJIM T€OTEPMAJIbHBIX MECTOPOKICHHIA

+HenocpeACcTBEHHO Y uctounuka (50%)

paccTosiHie He UMEET 3HaYCHUS

K HegocTaTkam reorepmMaJbHOM YJHEPTrUU OTHOCATCS

HE3aBHCUMOCTH OT KJIMMaTHYECKOI 30HbI, METEOPOJIOTHYECKUX YCIOBUN
+MHHepan3anus napoosHon cmecu (33%)

+HaCBIILIEHHOCTh ra3aMu (B TOM YHCJIE: SIIOBUTHIM cepoBoA0pooM) (33%)
+00IIBIII0€ KOTMYECTBO MeTbYaiuX TBepAbIX yactuil (33%)

Taouauna 11 — Kpurepuu onieHKH chopMUPOBAHHOCTH KOMIIETEHIIM I

Koxa 1 HauMeHoBaHuE Kpurepuu onienuBanust copMUPOBAHHOCTH KOMIIETEHITUN
WHJIUKATOpa JOCTHXKEHUS (4acTH KOMIETEHIINH )
KOMITETCHITUN COOTBETCTBYET OIIEHKE «3a4TCHO
(4acTu KOMIETEHITIH) 50-100% oT MakcuMasbHOTO Oasuia
N 1-611x0c-1 Opranusyer CTyaeHT npaBUIIbHO OTBEYAET Ha MOCTABIICHHBIE BOIIPOCHI, 3HAET
paboTy MO MOBBIIIEHUIO OCHOBBI TCOPHH T€OTEPMAITLHOM SHEPTUU U CIIOCOOBI
3¢ (HEKTUBHOCTH HCIIO0JIb30BaHUS T€OTEPMAIIBHBIX PECYPCOB; JIOTHUECKH MBICIIUT;
SHEPreTHYECKOTO U CIOCOOEH OpraHMU30BaTh padOTY IO MOBBIIIEHUIO
AIEKTPOTEXHUYECKOTO 3¢ (HEeKTUBHOCTH SHEPTETUYECKOTO U ANEKTPOTEXHUIECKOTO
000pyaOBaHuUs obopyoBaHuUs
TEMA 10

CBIPBE PACTUTEJIBHOI'O TPOUCXOXJIEHUSA

ITPAKTUYECKOE 3AHSTHUE NeS
OIEHKA 99®EKTUBHOCTHU YCTAHOBKH BUOI'A3OI'EHEPATOPA
W IBUTATEJIb-TEHEPATOPHON YCTAHOBKH
JJIA YTHIIM3AIIMU HABO3A HA CBUHO®EPME HA 1000 I'OJIOB

Bonpocsl 1i1s1 codecenoBanmsi:

1. buomacca. buoromnugo.

Knaccudukanus 6MOTOMINBA U €T0 SHEPTETUUECKUE XaPAKTEPUCTUKH.

BrnaroconepkaHnue, IIOTHOCTh, TEIIJIOTA CTOPAHUS OMOTOIUIHBA.

OcHOBHBIE TIPOLIECCHI IEPEPa0OTKHA OMOMACCHI: TEPMOXUMHUYECKHE, OMOXUMUYECKHE,
arpOXUMUYECKUE.

[Tpon3BoaCTBO OMOMACCHI AJIT SHEPTETHUECKUX IIEIICH.

OHepreTuyeckue hepmal.

KpyrooGopot sHepruu u BelecTna.

TeXHUKO-DKOHOMUYECKUE H SKOJIOTHUECKHE MTOKA3aTEeNH MPOILIECCOB epepaboTKu OMOMACCHI.

Cxuranue.

oD

LR W
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10. IMupomnus.

11. Ta3uduxanms.

12. CnuproBasi hepMeHTaIUs.
13. AnaspoOHoe cOpakuBaHue.
14. buora3oreneparopsl.

KOMIIBIOTEPHOE TECTUPOBAHHUE

Buvibepume 00un npasunvhwili gapuanm omeema u Haxcmume KHONKy «/anee»

ToniMBO M3 PacCTUTENbHOI0 WJIH >KHBOTHOIO CbIPpbsl, M3 MNPOAYKTOB :KH3HeAesITeIbHOCTH
OPraHu3MoOB MJIH OPraHUYeCKUX MPOMBILLIEHHBIX 0TX00B:

+OUOTOTUTMBO

BETPOIHEPreTHKA

anbTepHATUBHAS SHEPreTUKa

COJTHEYHas SHEpreTHKa

THJIPOdHEPreTHKa

Yro Takoe GMOTOILIUBO?

+TOIUIMBO W3 PACTUTENLHOTO WM JKUBOTHOTO CHIPHSI, U3 MPOAYKTOB JKU3HENEATEIHbHOCTH OPraHU3MOB
WM OPTaHUYECKUX MPOMBIIUICHHBIX OTX0/I0B

COBOKYITHOCTh MEPCHEKTUBHBIX CIIOCOOOB MONYyYEHHUs, Mepeladydl U MCIMOJIb30BaHUs SHEPTUU, KOTOPHIE
pacmpocTpaHeHbl HE TaK MIMPOKO, KaK TPAAWIMOHHBIC, OJHAKO TMPEACTaBISIOT HMHTEpEC H3-3a
BBITOJHOCTH MX UCTOJIB30BAaHUS M, KaK MPaBUII0, HU3KOM PHCKE MPUYMHEHUS Bpeaa OKpY Kalollei cpeze
OTpaciib SHEPTreTUKHU, CHEIHATN3UPYIOIIAsIcS Ha MPEoOpa30BaHUKM KUHETHUECKON YHEPTHH BO3IYIIHBIX
Macc B aTMoc(epe B SJIEKTPUUECKYIO

HAnpaBlICHWE AallbTEPHATUBHON OSHEPreTUKH, OCHOBAaHHOE Ha HEMOCPEJICTBEHHOM HCIOIb30BAHUU
COJTHEYHOTO U3TYUYCHHUS JIJIS TIOTYUYSHHS SJHEPTUU B KaKOM-THOO BHUJIE

001acTh  XO3SHUCTBEHHO-)KOHOMHYECKON  JEATEIHHOCTH  YENOBEKa, COBOKYIIHOCTh  OOJIBIIUX
€CTECTBEHHBIX M HCKYCCTBEHHBIX IMOJICUCTEM, CIyXKalUuX ISl TpeoOpa3oBaHUS IHEPTHH BOJHOTO
MOTOKA B AJIEKTPUIECKYIO SHEPTUIO

Buoras —3ro:

+CcMech MeTaHa M YTJIEKUCIIOTO Ta3a, 00pa3yIomascs B MpoIecce aHadpoOHOTO COpaKMBaHUS B
CHEIHAIbHBIX PeaKTopax

CMeCh METaHa U ATUJICHA, 00Pa3yIoNascs B MPOIECCe aHAPPOOHOTO COpaKUBAHMSI B CIICITUATBLHBIX
peakTopax

CMECh ATUJICHA M YTJIEKUCIIOTO ra3a, 00pa3yroiasics B MPpoIecce aHa3poOHOTo cOpakMBaHUs B
CHeIHAIbHBIX PeaKTopax

Conep:xaHue KaKoro BelecTsa B 0uorasze Moxet 10cTuratb ot 40 10 75%?7?

KHCIIOpo/ia

BOJOpOJA

+ MeTaHa

ITHIICHA

Conep:xaHue KaKoro BeliecTBa B 0Uoraze MoxeT J0CTUraTh OT 25 10 55%°?

KHCIIOpOo/ia

BOZOpOJA

azoTa

+yTIIeKUCIoro ra3a

B kakoii ctpaHe 00beM 100bIYH CBAJIOYHOTO ra3a cocrapJisier 500 muH. ky0. m/roa?

I'epmanus

+CHIA

OpaHuus

Benukobpurtanus
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JHeprus, nojay4aeMasi py C:KUTAHUHM OMOra3a, MOKeT JOCTHIraTh OT __ 10 __ % TOM, KOTOPOil
o0Js1aaeT HCXOAHBIN MaTepHuaJ:

ot 20 10 40%

+ot 60 1o 90%

ot 90 1o 100%

oT 40 10 60%

Ykaxkute BUJ HCXOJHOTO CHIPbA IJIfl MOJy4eHHsi O0Morasa, npy KOTOPOM €ro BbIX0J COCTABHUT
0K0.10 1300M°:

NTUYIUN TTOMET

HaBo3 KPC

+xKuUp

3epHO

YerpoiicTBo (peakTop) 1A aHAIPOOHOr0 OPOKEHHUs JKUIKUX OPTraHMYECKHX 0TX0/10B €
NnoJiyuyeHueM MeTaHA HA3bIBaeTCs:

rasroJibJiep

KOT€HEPAIMOHHBIHN OJI0K

+METaHTEHK

yaH

Benymee mecTo mo npou3BoacTBy 0HOra3a 3aHUMAaeT:

Poccus

+Kwuraii

CIIA

Snonus

Ilo ko1uYecTBY CpeIHUX U KPYNMHBIX YCTAHOBOK IO MPOM3BO/JCTBY OHOra3a Beayliee MecTo
3aHUMAaeT:

Poccus

Kwuraii

+['epmanus

Snonus

KoanuecTBo 3Hepruu, 3akjar04YeHHOE B OJHOM M’ Guorasa:

+20...25 M/Ix

10...15 MJIx

5...10 MJIx

20...30 KIx

Oobs3aTesIbHOE YCJIOBHE NP COPAKUBAHMH OMOMACCHI:

MOJIBOJ] KUCJIOPOa U MepeMelnBaHne OMoMacchl

MOABOJI KMCIIOPOJia

+1epemenivBanre OMOMacChl U MOJIJiepKaHue 3a1aHHOM TeMIiepaTyphbl

OXJTKJICHHE OMOMACCHI

YcTpoiicTBO, B KOTOPOM CKAIUIMBAETCS U XPAHUTCH 0MOras nepej ero 04McTKOM, Ha3bIBACTCH:
+raszronbaep

KOTEHEPAIMOHHBIN OJIOK

METaHTEHK

4aH

B kaxkom ropome Poccum HaxoaurTcsa Beaymas opraHumzanus AQ «IHepProrexHoJa0rus»,
3aHUMAONIASICA BONPOCAMM HUCNOJIb30BaHus Onorasa?

Bonorna

Hwxnuit HoBropon

Mocksa

+Cankt-IlerepOypr
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KakoBa HOT?BﬁHOCTb B Omorase uis 00orpesa »ujaoro goma?
+oKom0 45 M° Ha 1 M° sKuIoi IUIOLIA U

ok0s10 20 M° Ha 1 M? KuII0# mwIomam

okono 10 m> ua 1 mM? sxuoit 10U

okoso 70 M° Ha 1 M? KuIIo# mwiomam

Jast nonydyennst 1 kBr-u 3siekTposHepruu norpedyercs ... 6uorasa:
+ot 0,4 1o 0,7 M

okouo 0,1 M

5m°

orl o7 M

YkakuTe BHJ MCXOJHOIO ChIPbSl JJIsl MOJy4YeHHs] OMOra3a, mpu KOTOPOM €ro BBIXOJ COCTABUT
0K0.10 560 M°:

NTAYUHN TTOMET

HaBo3 KPC

KHAP

+3epHO

IIuposn3 oTHOCHTCH K:

+TepMOXUMHUYECKUM TEXHOJOTUSM HCIOIb30BaHUS SJHEPTUHU OMOMACCHI
OMOTEXHOJIOTHSIM HCITOJIb30BAHMS SHEPTUH OHMOMACCHI

Bseoume ¢ Kiaeuaniypbol Baw eapuanm omeenma u Hasicmume KHONKy «Omeemumb»

Jlas noayuennsi 1 KBT-4 2j1eKTpoIHeprin notpedyercs 10 M Ouorasa.
0,7
Tabsmna 12 — Kpurepun oueHkn copMHPOBAHHOCTH KOMIIETeHIIHI
Kon u HanmeHoBaHuE Kpurepun oniennBanusi copMupoOBaHHOCTH KOMIETEHIIUH
WHIUKATOPa JOCTHKEHUS (4acTv KOMIETECHITHH)
KOMIIETEHIH COOTBETCTBYET OLICHKE «3aUTEHO»
(4acTu KOMIIETEHLIUN) 50-100% oT MakcuMaJIbHOTO Oasuia

CTyI[eHT MpaBHUJILHO OTBCYACT HA MOCTABJICHHBIC BOIIPOCHI,
IMPUHHUMACT aKTUBHOC Y4aCTHEC BO BPEMs IIPAKTUYCCKOI'O 3aHATHUAA,
3HACT XapaKTCPHBIC 30HBI 1 OCHOBHBIC MCCTAa KOHIICHTpAluN

N -611xoc-1 Opranuzyer
paboTy 1O MOBHITIICHUIO

3¢ (HeKTUBHOCTH
PaCTUTEILHOTO CBHIPhSI U CIIOCOOBI UCTIOIB30BAHUS PACTUTEIIEHBIX
SHEPreTUYECKOTO
PECypCoB; JIOTHYECKU MBICIIUT; CIIOCOOCH OPraHu30BaTh padoTy 10
AIIEKTPOTEXHUUECKOTO
MOBBIICHHUIO 3((HEKTUBHOCTH IHEPTETUIECKOTO U
o0opyIoBaHuUs

IEKTPOTEXHUUECKOTO 000PYJ0BAHHUS

2 OHEHUBAHUE IMCBMEHHBIX PABOT CTYJAEHTOB,
PEI'VIAMEHTUPYEMbIX YYEBHBIM IINTAHOM

[TuceMenHbIe pabOTHI MO JUCHUILTUHE YYEOHBIM IJIAHOM HE IIPEyCMOTPEHBI.
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3 OHIPEAEJIEHUE PE3YJIBTATA
IMPOMEXYTOYHOM ATTECTALIUA

®opMa POMEKYTOYHOU aTTECTALUHU 110 JUCLUILUIMHE 3auem.

OLEHOYHBIE MATEPUAJIBI 1 CPEACTBA JUL1 IIPOBEPKH
COOPMHNPOBAHHOCTH KOMIIETEHIIA

ITKoc-2. CnocoGeH ocymecTBIATh IJIAHUPOBAHME W KOHTPOJb JIeATeJbHOCTH IO
TeXHUYECKOMY 00CTY:KUBAHUIO M PEMOHTY 000PYI0BAHUSA MOACTAHIUI JJIEKTPUYECKHUX CeTeil.

3amaHus 3aKpPbITOr0 THIIA

Buvioepume 00un npasunvuwlii 6apuanm omeema

1. B xavectrBe padouero teaa B OTIC, padorawomeil mo orkpeiTomy nukiay (umuka Kiaopa),
HCIO0JIB3yeTCs:

IpecHas Boja

+MoOpcKas Boaa

XJIaJJareHT

o

-

f LT : L E

Capusangas
2. Ha pucynke e
NpeacTaBJIeHa cXeMa COrJIACOBaHUs BO300OHOBJIAEMOI0 HCTOYHMKA IHEPrum ¢ norpedureasamu (I —
60300H06151€MbLIl UCMOYHUK IHEp2uL; 3 — npeodpasogamensy Inepeuu; 4 — nompedbumens; 5 — copoc
6 okpyscarwugyio cpedy; I,/ u E — conpomuenenue nomoky snepeuu):
+cxema ¢ MUHUMaJbHBIM conpotusiieHueM I, /I u E noToky sHepruu
cXema YIpaBJlieHUs ¢ OTPUILIATEIILHON 00paTHOM CBS3BIO
CX€Ma MCIOJIb30BaHUs HAKOIUTEIIEH SHEPTUH C Pa3Bs3KOH BO BPEMEHHU IIPOU3BOJICTBA SHEPTUU U €€
oTpeOIeHUs
cXeMa ¢ pPa3BiI3KOi HCTOYHHMKA SHEPTHU U MOTPEOUTEINS ¢ KPYITHOM SHEProcUCTEMOi
cXeMma YIIpaBJIICHUs C IIPSIMOM CBA3BIO C HArPY3KOH SHEProyCTaHOBKHU

3. Ha MOIIHOCTH BETPOBOI0 NMOTOKA, MPOXOASIIEr0 Yepe3 onpeaeJeHHYI0 II0adb, 0Ka3bIBaeT
HauOoJbIIee BIUAHUE (PAKTOP:

IJIOTHOCTh BO3/1yXa

+CKOpPOCTE BO3ayXa

IJI0IA/b TOTIEPEUHOT0 CEYEHUS MTOTOKA

KOJHWYECTBO JIOIMAcTel Koaeca

3aI[aHI/IH OTKPLITOI0 THUIIA

Jaime pazeepuymutit omeem na 6onpoc

1. YUro Takoe BerpsiHas JjekTpoctaHuusi? Kak oHa padoraer M Kakue ee OCHOBHbIE
KOMIIOHEHTBI?

Ilpasunvnviti omeem. BeTpsiHas 3NEKTPOCTAHILUS — 3TO HHEPreTHYEcKas yCTaHOBKA, KOTOpas
WCIIOJIB3YET SHEPrui0 BeTpa Il MPOM3BOJCTBA 3JeKTpodHepruu. OHa padoTaeT Mo CIEAYIOIIEMY
npuHiumny: 1. Betep, mpoHuKas B BETPsHYIO TypOUHY, 3aCTaBIsET €€ JOMACTH BpallaThCcsi BOKPYT OCH.
2. Bpamenue Jomacteld TPUBOAWT K BpAIICHWIO Bajda TeHeEpaTopa, KOTOPBIA Tpeodpasyer
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KMHETUYECKYIO0 DHEPIHI0 BETpa B AJIEKTPUUYECKYIO AHEPruro. 3. DIIeKTpUUecKas dHEprusl nepenaeTcs
yepe3 TpaHchopmaTtop U ceTeBOil MHBEPTOP, KOTOPBIM MpeoOpasyeT MOCTOSHHBIM TOK B MEPEMEHHBII
TOK U MOJKJII0YAET BETPSHYIO 3JIEKTPOCTAHIIMIO K 3JIEKTPUUECKON CETH.

2. YTo Takoe ruApodieKTpocTaHnus? B yeM 3akio4aercss NpUHIMN ee padoThI?

Ipasunvrnoiti omeem. T'unposnexktpoctaniusi (I'D9C) — 3TO TUN AIEKTPOCTAHIIMM, KOTOpAst
UCIONB3YeT KMHETUYECKYI0 PHEPrHI0 TEKYIIeH BOIBI IJS MPOU3BOJCTBA ANEKTPOdHEpruu. [IpuHImn
pabotel I'DC 3akmrodyaercs B HCIONb30BAaHUM IUIOTUHBI WIH JAPYTOr0 COOPY>KEHHS JJIs CO3JaHus
BOJOXpaHWININA, KOTOPOE 3aTeM HCIONB3YyeTCs Uisi BpaimleHuss TypOuHbl. Boma, mpoxons uyepes
TypOHHY, CO3/1aeT PIEKTPUIECKUI TOK, KOTOPBIN 3aTEM MepeacTcs Ha TeHepaTop.

3. KakoBbI OCHOBHBIE MeCTA KOHIEHTPALMHU re0TepMaJIbHOM Hepruu Ha 3emiie?

Ilpasunvnviti omeem: OCHOBHBIMH MECTaMU KOHIIEHTpAallMM T€OTepMalbHOW SHEPruu Ha 3emiie
SBIIAIOTCS T€OTepMaIbHbIE HCTOYHUKH, Te3ephl U ByJKaHbl. Taxxke, rIyOOKHe 3aJIeKu TOPHBIX TOPOJI U
KHUJIKOCTU MOTYT HCIIOJIb30BaThCSA IS MOJIy4YEHUsI T€OTEPMaJIbHOM SHEPTUH.

4. Kakue ¢akTopbl BIUSAIOT HA 3(PPeKTHBHOCTH PadOThI COTHEYHBIX (POTOITIeMEHTOB ?

Ipasunvuviti  omseem: >PPEKTHBHOCTh PaOOTHI CONHEYHBIX (HOTORIEMEHTOB 3aBHCUT OT
WHTEHCUBHOCTH COJTHEYHOTO CBETA, YHUCTOTHI TOBEPXHOCTH (POTORIEMEHTOB, TEMIIEPATypbl U APYTUX
(haKkTOpOB BHENIHEH CPEJIbIL.

5. Kakue TexHOJIOTHM HCNOJb30BAHUSI HETPAJAMUIMOHHBIX HMCTOYHHKOB JHEPruH
CyLIeCTBYOT?

Ipasunvnoiti omeem. CoOIHEUHBIE TAHETW: HWCIONB3YIOTCS i1 MpeoOpa3oBaHUS CONTHEYHOM
SHEPTUM B JJIEKTPHUYECKYIO HHEPIuio. BerpsiHble TypOHWHBI: HCHONB3YIOTCA MJs MpeoOpa3oBaHuUs
SHEPTUH BETpa B JJEKTPHUUECKYIO SHEPTUi0. ['eoTepManbHbIe AMEKTPOCTAHIIMU: HCTONB3YIOT TEIUIO U3
3eMJIM JJIs TIPOM3BOJACTBA 3JIEKTpodHepruu. buomacca: ucnonb3yercs Juisi IPOU3BOJCTBA YHEPIHU U3
PaCTUTENBHBIX M >KUBOTHBIX OTXOOB. ['MIPO3TEKTPOCTAHIIMM: HUCIIONB3YIOT SHEPTUIO0 TEKYIICH BOIBI
JUIs TIPOM3BOJACTBA JJIEKTPOSHEPTUU. OHEpPruss BeTpa — OTO BUJA BO30OHOBIISIEMON SHEPruw,
MOJTy4aeMOil U3 JBUKEHHS BO3IYIIHBIX Macc. DHEPrus MPUIUBOB M OTIMBOB — 3TO Pa3HOBUAHOCTH
THJIPO3HEPIUH, KOTOpas MOJIy4aeTcs U3 pa3HULbl YPOBHEN BOJBI B OKEAHAX U MOPSIX. DHEPrUsl BOJIH —
3TO Pa3HOBHUIHOCTh KMHETHMUYECKON 3HEPTrUH, KOTOpas MOIy4yaeTcsl OT JIBMXKEHHUS BOJIH B OKEaHe WJIU
JIPYyrOM BOJIOEME.

6. Kak M0OHO HCIIOJI30BATH YJHEPIUI0 COJIHLA?

Ipasunvuviti omeem. OpuH U3 HanOoJee PACIPOCTPAHEHHBIX — 3TO HCIIOJIb30BAaHUE COJHEYHBIX
Oarapeii. CosiHeuHble OaTape — 3TO YCTPOWCTBa, NPeoOpa3yIolMe COJTHEYHYIO DHEPTUI0 B
anekTpudecTBO. OHU COCTOST U3 NOJYNPOBOJHUKOBBIX 3JIEMEHTOB, KOTOPBIE MOIVIOIIAIOT COJHEYHBIN
CBET U MPeoOpa3yIoT €ro B ANEKTPUUECKYIO SHEPTHUIO.

7. UTto Takoe IHeprusi 0MOMAacchl M KAaK MOKHO ee HUCI0JIb30BaTh?

Ipasunvnoviii omeem. DHEprus OMOMAcCCHl — A3TO PA3HOBUIHOCTH BO300HOBJISIEMON SHEPIHH,
KOTOpast MOKET OBITh MOJyYeHA U3 Pa3IMYHbIX BUAOB OMOMACChl, TAKUX KaK JpeBecHas IIera, cojoma U
Jpyrue OopraHnyeckue Marepuaibl. buomaccy MOXXKHO MCHONB30BaTh JUISl PA3IMYHBIX LieJel, BKIOYast
MIPOM3BOJICTBO OMOTOIUIMBA (Hampumep, OMOJM3EIIs), MPOU3BOJICTBO SJIEKTPOIHEPTrUH (C MOMOIIBIO
OMOTra30BBIX YCTAaHOBOK).

8. Uto Takoe I'eorepmanbuas TIC? Onumure cxeMy ¥ NPUHIMIL AeiCTBUS NMPOCTeiIei.

Ilpasunvnviti omeem. 1'e0TOC — 3TO 3IEKTPOCTAHLMA, HCHOJB3YIOIIAs TEIJIO0 3€MIIM IS
MPOU3BOCTBA 3JIeKTpodHepruu. B ocHoBe padotsl ['e0TOC nexxuT mpUHITUI UCTIONB30BAHUS TEIIJIOBOM
SHEPTUM TMOJA3EMHBIX UCTOYHUKOB. ['opsiuas Bona, mocTymaromias W3 HEAp 3eMIIM, HarpeBaeT map,
KOTOPBII Bpamiaer TypOWHY W TPHUBOAWT B JEWCTBUE OJIEKTpUdeckwid reHeparop. [lomyuyennas
ANEKTPOIHEPTHsl IepeaaeTcs Ha TpaHCPOopMaTOp U paclpeaesieTcs 1o dIeKTpudeckuM cetsaMm. Crucrema
YIPaBJICHUSI KOHTPOJIHUPYET pabOTy CTaHIIMK U 00ECTIEYNBAET ee Oe30MmacHyo padory.

OxoHuaTenbHbIE pe3yJbTaThl 00ydeHHs ((popMUPOBaHHMS KOMIIETEHIMI)  OMPEACISIOTCS
MOCPENICTBOM IepeBoa 0aIoB, HAOPAHHBIX CTYIEHTOM B IPOIECCE OCBOCHUS AUCIUILINHBI, B OIICHKH:
0a30BBIi YpPOBEHb CHPOPMHUPOBAHHOCTH KOMIIETCHIIMHM CUYUTACTCS JOCTUTHYTBHIM, €CIH pPe3yJbTaT
00yd4eHHsI COOTBETCTBYET OIleHKe «3auTeHO» (50-100 peTHHTOBBIX 0aJIOB).
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4 TIOPSIJIOK MPOBEIEHMS TTIOBTOPHOM

IMPOMEXYTOYHOM ATTECTALIUA

(I)opMa HpOMeXCYTOqHOﬁ aTTCCTallMH1 110 AUCLHHUIIIINHE 3auem.

®DoHa  OLIEHOYHBIX Cpeacts i1 MPOBCACHUA HOBTOpHOﬁ HpOMC)KYTOqHOﬁ aTTcCTallun

(bOpMI/IpyeTCSI M3 9Hrcjia OOCHOYHBIX CPEACTB 110 TEMaM, KOTOPBIC HE OCBOCHLI CTY ICHTOM.

Ilpumeuanue:

I[OHOJ'IHI/ITGJ'II)HBIC KOHTPOJIBHBIC HUCIBbITAHUSA IMPOBOAATCA JIs1 CTYACHTOB, Ha6paBIHI/IX menee 50

0a/10B (B cooTBeTcTBUH C «IlomoxkeHuem o MO,Z[ynLHO-prITHHFOBOﬁ CI/ICTCMC»).

Tadoauua 13 — Kpurepun oueHkH c(h)OpMHPOBAHHOCTH KOMIIETCHIIMI

Kon u HanmeHoBaHME
WH/INKATOpa TOCTHKCHUS
KOMITETCHIIUH
(4acTu KOMIIETEHLIUN)

Kpurtepuu oneHuBanus chOPMUPOBAHHOCTHA KOMITCTECHIIHU
(JacTH KOMIICTEHIIHH )

COOTBETCTBYET OLICHKE «3aYTCHO»
50-100% ot MakcuMaIpHOTO Oajuia

N -6mxoc-1 Opranusyer
paboTy MO MOBBIMIEHUIO
s dexTuBHOCTH
DHEPreTHYECKOTO U
AIEKTPOTEXHUYECKOTO
00opyaoBaHUS

CTyAeHT OpUEHTUPYETCS B MaTepHalie o TeMaM JUCIUTUINHEI,
NPaBUIBHO OTBEYACT Ha TIOCTABJICHHBIC BOITPOCHI, BHITTOIHIIT BCE
MPaKTUYECKHe paboThI IO TeMaM Kypca, 3HAET OCHOBBI TEOPUU
UCTIOJIb30BaHUS BO3OOHOBIISIEMBIX HCTOYHUKOB SHEPTHH,
OpUEHTHUPYETCS B 3aKOHAX, XapaKTEPHU3YIOIIUX OCHOBBI TEOPUU
WCTIOJIH30BAaHUS BO30OHOBIISIEMBIX HICTOYHUKOB SHEPTHH; JIOTHUECKU
MBICITUT; CTIOCOOEH OPraHU30BaTh PAbOTY IO MOBBIIICHUIO
3((PEKTUBHOCTH IHEPTETUUECKOTO U IJIEKTPOTEXHUUECKOTO
o0opypoBaHus

71




		2025-04-14T13:22:27+0300
	Ольга Сергеевна Евсеева


		2025-05-20T13:21:29+0300
	Ирина Алексеевна Мамаева


		2025-06-10T15:36:54+0300
	Алексей Сергеевич Яблоков


		2025-06-11T10:12:39+0300
	Николай Александрович Климов




