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ITacmopt ¢oH/Ia OIIEHOYHBIX CPeCTB

No KonTposipyemble pasjieiibl Kon koHTpOonmpye- HaunmeHnoBanue
/o (TemMbl) IUCIUTLIIAHBI* MOW KOMITETEHIIUM | OIIeHOYHBIX CpeJICTB**
(WK ee 9aCTH)

1 |BBenenue. [TKO-4 KoHTpoiibHbIE BOITPOCHI

2  |Hcronb3oBaHue COJTHEUHOMN [TKO-4 KoHTpoiibHbIE BOITPOCHI
OHEpruH.

3 |BerposHepreTuka. [TKO-4 KonTpoisibHBIE BOITPOCHI

4  |'mpposHepreTHKa. [TKO-4 KoHTpoJsbHbIe BOTIPOCH

5 |buoromnmmso. [TKO-4 KoHTposnbHbIe BOITPOCHI

6 |Bropuunas sHeprus. [TKO-4 KoHTposbHbIe BOITPOCH

7 |Ipyrue BUsibl BO30OHOBIISIIO- [TKO-4 KonTpoisibHBIE BOIIPOCHI
II[eMCsl SHePTUU BOAHL.

8 |OJHepreTdyeCKdi aHaJIU3 WC- [TKO-4 KonTpoisibHBIE BOTIPOCHI

MI0JIb30BAHUSI BO30OHOBJISIONIEH -
Csl 3HepIrUH.




TEKYIIUI KOHTPOJIb YCIIEBAEMOCTU

1. OnucaHue OLIEHOYHBIX CPEACTB 10 pa3zeiaM (TeMaM) JUCHHILIHHBI

Pazpen 1. Bregenue.

1. Kakue Tpu BaXXHBIX, [TOJIOXKUTEIbHBIX YCJIOBUS, IIpHU Hcnonb3oBaHrne HBU 3 B sHepretuue-
CKOM CEeKTOope.

2. Ha30BUTE OCHOBHbIE IIPUYMHBI, YKa3bIBAIOIIME Ha BAXKHOCTb CKOpEHIIero nepexoja K HeTpa-
THAIMOHHBIM UCTOYHHUKAM DHEpPTHUH.

3. JlaiiTe onpepiesieHne 3HepPIyy.

Paznen 2. Ucnonb3oBaHue COTHEYHOM 3HEPTIHUH.

1. Yto Takoe conHeuHast SJHeprusi.

2. Yto Takoe CoiHeyHble KOJUIEKTOPHI U JIJIS1 4ero UX KCI0JIb3YIOT.

3. Uto mopapaszymeBaeTcs Moj MPsSMbIM Ipeobpa3oBaHUeM COJTHeYHOW SHEprHH.

4, U3 yero coCcTOMT CoJlHeYHas b6aTapest, BUJbI TAKUX OaTapei.

5. Kakue 1ocToMHCTBA U HE[JOCTAaTKU CYIECTBYIOT MPU MUCIIOIh30BaHUM COJTHEYHBIX GaTapei.

Paznen 3. Berposnepretuka.

1. Buasl BeTpOyCTaHOBOK, U UX TeXHUYeCKasl XapaKTepPUCTUKA.

2. Kakue TOCTOMHCTBA U HEJJOCTATKU CYyIIeCTBYIOT IPY UCIOJIb30BaHUM BETPO3HEPIeTHKH.
3. KoHcTpyKiys npocTeiiiiiell BeTpOYCTaHOBKH.

4. Yo Takoe MeXaHHYECKHEe aKKyMYJISITOPbI BETPOarperaTos.

5. PexxviMbl paboThbl U MOIITHOCTh BETPO3JIEKTPUYECKOM YCTAaHOBKH.

Paznen 4. 'mpposHepreTyka.

1. BeigenuTe KaTeropuy 3HeprornoTeHyasna, Ipyu U3y4eHny THIPO3SHepreTUKH PekK.

2. Kakue I0OCTOMHCTBA ¥ HE[IOCTAaTKU CYLECTBYIOT IIPH UCIIOJIb30BAaHUH THIPO3HEPreTUKH.
3. Otnmumst munu ot Mukpo ['3C.

4. OCHOBHBIE CXeMbI UCIIOJIb30BaHMS BOIHOW SHEPIHH.

5. Ilpumenenue mukpo ['OC B cesibckoM XO3sICTBe.

Paspen 5. buotomnnuso.

1. Tlepeunciute MaTepyarbl Jijisl U3TOTOBJIEHUS] OUOTOIIMBA.

2. Busipl 6MOTOIIMBA U UX KIaCCUHUKAITHSI.

3. [IpuMeHeHre OMOTOILJIMBA B CEJTbCKOM XO35MCTBe.

4. Kakue yCcTpoOHCTBa B3aMMOJIEUCTBYIOT C GOMACCOH /Il BBIPAOOTKY SHEPTHH.

5. Kakue nocTorMHCTBa ¥ HEJIOCTAaTKU CYIIECTBYIOT IIPU UCIOJIb30BAHUM OUOTOIIMBA.

Paznen 6. BropuuHnas sHeprus.

1. Kakue xuMudeckre UCTOYHUKY 3HEPTHH BbI 3HaeTe.

2. YTo Takoe akKKyMYJIUPYIOIasi CHOCOOHOCTh S3HEPTHH.

3. VI3 4ero cocTosT ¥ TJie MPUMEHSIOTCS TOIUTUBHBIE 3JIeMeHThI 3JIeKTPUYeCKOM SJHEPTUH.

Paznen 7. [lpyrue BUib BO30OHOBIISIOIIENCS] SHEPTHUH BOJIBI.

1. [lepeunciure nperMyIecTBa U HeIOCTaTKU MPU UCIIOJIb30BAaHUK SHEPTHUU NMPWIUBHBIX PeK U
OKeaHOB.

2. [lepeunciure nperMyIecTBa U HeIOCTaTKU MPU UCIIOIb30BAHUU Fe0TepMaJIbHOM SHEPTHUH.

3. I'e nmpyMeHsieTcsl JaHHBIN BUJI UCTOYHUKOB S3HEPIUHU.

Pazpen 8. DHeprerryeckuii aHaJIU3 UCIIOJI30BAHUST BO3OOHOBIISIIOIIENCS] SHEPTUU.

1. Kako#t Bumt HUD mo Bamemy mueHuto 6osee 3pbeKTUBeH C I3HEPreTHIecKOr TOUKe 3peHus.
2. Kakoit Bug HUD BBI ObI IprMeHWIN HAaXO/SICh B CBOEM paiioHe, 06J1acTH.

3. Kakue nmepcnektvBbl pa3putusi BUO BaM kaxkyTcst 6osiee akTyabHBI.

KpuTepuu onjeHKH pe3yIbTaTOB YCTHOI'O 0TBeTa 00y4ar0Ierocs:

«3a4TeHo» — CTaBUTCS B TOM CJIydyae, KOT/la CTy[eHT oOOHapy»XuBaeT 3HaHKe IPOrPaMMHOI0 Ma-
Tepuaja Mo JUCIHUIIIMHe, A0MyCKaeT HeCylleCTBeHHbIe ITOTPeITHOCTU B oTBeTe. OTBeT CaMOCTOsITeNIeH,
Jloruvecku BeicTpoeH. OCHOBHBIE MTOHSTHS YIIOTpebIieHbl PaBUIIbHO.




«He3auTeHo» — cTaBUTCS B TOM CiTy4yae, KOTJla CTyJIeHT JeMOHCTpPUpYyeT Mpobesibl B 3HAHUSX OC-
HOBHOI'O y4eOHOIro MaTepuarsa 1o AUCIUIUIMHe, 0OHApy>XKUBaeT HelIOHMMaHWe OCHOBHOT'O COZIep>KaHUsI
TeopeTUYecKoro MaTepuasia Wik AOIMYCKaeT PsJi CylleCTBeHHBIX OMIMOOK M He MOXKeT WX MCIPaBUTh
IIPM HABOJISIIMX BOIIPOCAX IperojiaBare’is, 3aTPYJHSETCS B OTBeTaX Ha BONPOCHL. OTBET HOCUT IIO-
BEPXHOCTHBIN XapaKTep; HaO/II01aI0TCSl HETOUHOCTH B UCIIOJIb30BAHUK HayYHOW TEPMUHOJIOTHH.

2. TemaTHKa KOHTPOJIBHBIX PadoT

1. TloreHiuanbHble BO3MOXXHOCTH HUCII0JIb30BAHMSI HETPAIUIIMOHHBIX BO30OHOBJISIEMBIX UCTOY-
HUKOB SHEpPTHUH.

2. HayuHble IPUHIIMIIBI UCIIOJIb30BAHUS BO30OHOBIISIEMBIX UCTOYHUKOB SHEPTHH.

3. Texaudeckue mpo6ieMbl UCIIOIb30BaHUS BO30OHOBIISIEMbIX UCTOYHUKOB SHEPTUH.

4. ConuanbHO-3KOHOMHYECKHUE TTOCIIe/ICTBUS PAa3BUTHS SJHEPTETHKH HAa BO30OHOBIISIEMbIX HC-
TOYHHKAX SHEPTUH.

5. 3ajayu ¥ IPUOPHUTETHI JHepreTuyeckor crpateruu Poccun. CoBpeMeHHasi S3HepreTH4eckast
cucrema Poccun.

6. OcHOBHbIE 0OBEKTHI HETPAJUITMOHHOW dHepreTuku Poccuu. CocTosiHMe TIPOM3BOJICTBA U
npobsemsl ucnosnb3oBanust HBU3 B Poccun.

7. Ocobennocru ucrnonb3oBanus HBUD B aHepreTuyeckom cextope.

8. Mexanusmsl peanusanuu nporpamMmmsl BHeipenust HBUO. Cocrostaue pazpabotok HBHU3 B
Poccun.

9. IlpoucxoxxiieHue COTHeYHOU dHEeprUu.

10. HMcropus pa3BUTHS UCIIOJIb30BAHUSI COTHEYHOW SHEPTUU Yell0BeYeCTBOM.

11. Conneunoe uznydenue. OrnpesiesieHue UHTEHCUBHOCTHU COJTHEYHOTO U3JTyUeHUSl.

12. IIpeobpa3oBaHue COTHEYHOM 3HEPTUH B 3JIEKTPUUYECTBO.

13. DaiieHHble ¥ MOyJIbHBIE 3JIEKTPOCTAHIUH.

14. ConHeuHble 6aTapew.

15. Ilpeobpa3zoBaHue COTHEUYHOHM 3HEPTHH B TEIUIOBYIO 3HEpIUIo.

16. HoBble KOHCTPYKIIMM COJTHEYHBIX KOJIJIEKTOPOB. PesxrMbl paboThI IIJI0CKOTO COJIHEYHOTO
KOJUIeKTOpa. JKCIUTyaTallMOHHAs HaJIeXKHOCTh COJTHEYHBIX KOJUIEKTOPOB.

17. OcHoBHBIe 3JIeMeHTbI U IPUHITUIIHAJIbHbIE CXeMbl CUCTeM reJI0TeIIoCHabXeHUsI.

18. Temmonpou3BoAUTETHEHOCTD ¥ KOIPDUITMEHT MOJIe3HOTO AEUCTBUSI COTHEYHOM YCTAHOBKH.

19. OnbIT UCTIOJIB30BaHHUSI COJTHEYHON YCTAaHOBKHU.

20. DHepreTuyecKkre MOKa3aTeJIN CUCTeMbl reJIM0TeIJIOCHAOXKeHus.

21. OxoHOMMUEeCKHe IT0Ka3aTeld CUCTeMbI IeJIM0TellsIOCHA0XeHUsI.

22. Ilpumep pacdera reJIMOyCTaHOBKH.

23. Hcrnonb3oBaHWe COTHEYHOW SHEPTUH JIjIsl HarpeBa BOJIbI.

24. XapaKTepUCTUKY PAZMallMOHHOTO PEXXHMa.

25. CosnHeyHble BOJJOHarpeBaTesibHble YCTAHOBKHU.

26. CrerneHb 4YepHOTHI U TIOTJIONIATEIbHASI CIIOCOOHOCTh MaTepHasioB.

27. PacueT mpoM3BOAUTEILHOCTU T'eJIM0YCTaHOBOK JIJIsl TOPSYero BOJJOCHA0KEeHUSI.

28. IloreHiuanbHble BO3MOXXHOCTH MCIIOJIb30BAaHMUs COJTHEYHOM 3HepIU B TeIIOCHAOXXKeHUH
MOJIOYHBIX (epM.

29. Hcnonb3oBaHue COTHEYHOW S3HEPTUH MPY 3aroTOBKe ceHa. XapaKTepruCTHKa paIualliOHHOIO
peXkrMa COJTHITa KaK UCTOYHUKA SHEPTHH JIJIsl CYIIKHU CeHa.

30. Knaccudukariys 1 KOHCTPYKITUN TeJIMOKOJIEKTOPOB-CYTIIHJIOK.

31. Berep kak UCTOYHUK 3Hepryuu. BeTposHepretuyeckuii kagacTp. OCHOBBI TEOPUH UCIIONIb30-
BaHUs SHEPTUU BeTpa.

32. AspojyHamMHYecKHe XapaKTepUCTUKU BeTpoarperatoB. [IpuHiun paboTsl BeTpokoreca.
MomtHocTh, pa3BrBaeMas BeTpokosiecoM. KoadpuimeHT ncroaibp30BaHrs 3HEPTUM BeTpa.

33. OcHOBHBIe BUJIbI U 3JIEeMEHThI BeTPO3IHePreTHYeCKuX yCTaHOBOK. Kiaccudukarus BeTpo-
yCTaHOBOK. KOHCTPyKIIMK BETPOYCTaHOBOK.

34. OO61Me MPUHITUIIBI aKKYMYJIMPOBAHUSI 3HEPTHH, IPOU3BOIMMOM BETPOYCTaHOBKaMU. Mexa-
HUYecKue akKKyMYJISITOpbl BeTpoarperaTos.

35. MeTo/ibl THAPABINYECKOT0 aKKYyMYIUPOBaHUs S3Heprun. CxemMbl THEBMAaTHYeCKOTO aKKyMYy-



JIMPOBAHUS SHEPTHH.

36. TemnoBble akkyMyJssiTOpbl. BogopoiHoe akKyMyIMpoBaHHe.

37. llpumeHeHUe 3JIeKTPOXUMHUYECKUX aKKYMYJISITOPOB B BETPOYCTAaHOBKAX.

38. Meronbl pe3epBMpOBaHNs BeTpo3HepreTuieckux arperatoB 1 BOC u cucremel ny6mnnpoBa-
HUS UX MOIIHOCTU. BBIGOP U cxeMbl UCIIOIb30BaHKs Pe3epPBHOM YCTaHOBKHU.

39. PexxiMbl paboThI ¥ MOIITHOCTH BeTPO3JIeKTPUUECKOMN yCTaHOBKMU. OIIBIT UCIIOJIb30BAHUS BeT-
PO3HEepreTU4eCKUX YCTaHOBOK. [Ipor3BO/ICTBO 371eKTPO3HEPTHH.

40. Ouenka 3xoHOMHUYeCKoH 3¢pPeKTUBHOCTH UCIONIb30BAHMUS SHEPIHU BeTpa ISl 3JIeKTPOo- U
TeryiocHaOkeHus otpeduTesneit Cesepa.

41. Meronuka BIOOpa BeTPO3HEPreTUYeCKHX YCTaHOBOK JIJIsl 93HeProCHa0XeHUsl CelbCKOXO03sIH-
CTBEHHBIX ITOTPeOUTEIIeH.

42. DHepreTuyeckrie U S3KOHOMHYECKHe TI0Ka3aTely UCII0Ib30BaHUS BETPOYCTaHOBOK.

43. Mopckasi BeTpO3HEepreTHKa.

44. TexHrka 6e3011aCHOCTH ITPU MOHTAXKe U 3KCILTyaTallud S3HeproycraHoBok Ha BU3. MonTtax
Y OKCIUTyaTalusl 3HeproyCTaHOBOK.

45. OcHOBHBIe 3Talbl U HallpaBJIeHUs] Pa3BUTHsI MaJIOW THIPO3HEPTeTUKH.

46. ITloTeHnyan MaJioi rUIPOSHEpPTreTHKY. [ MIposHepreTHYeCKri OTEHIIMAT MaJIbIX PeK.

47. T'mnposHepreTyyeckyie pecypchl BOJOXPaHWIHUIN He3HepPreTUyeckoro Ha3HaueH!sl.

48. OcHOBHBIE CXEeMbI UCITOJIb30BaHMS BOJHOM 3Hepruu. [IpoektrpoBanue Masbix 'OC. Tlpumep
cxeMbl Masioi ['OC y1g Ucrionb30BaHMS HA CEIbCKOXO03SMCTBEHHBIX IPeAIpUSITHSX.

49. OmnpeneneHre OCHOBHBIX MapameTpoB Masibix I'9C. I'mapocuiioBoe 060pyaoBaHe MaJTbIX
I'oC.

50. Muxkpo I'OC. SxoHomuueckas a¢pdekTuBHOCTL Manbix ['OC.

51. O6mue nosnoXxeHUs UCIIOJIL30BaHKWe dHEpruu bruomacchl. buoMacca, OCHOBHBIE IOHSTHS U
oripeiesieHusl.

52. ITpousBoacTBO GUOMACCHI [IJis SHepreTudeckux uesel. [Iporecch! yrunuzanum 61oMacchl.

53. Metojbl osrydeHus: brorasa. McxoiHbIN MaTepuait Jjis TIoJTy4eHus: brorasa.

54. Krnaccudukaiys 1 KOHCTPYKIMS OMOra30BbIX YCTaHOBOK. Kputepun oneHku 3¢deKTUBHO-
CTH TIOJTy49eHHs brorasa.

55. Hcnonb3oBanue Temna 3emnu. Mcnonb3oBanue reoTepManbHON SHEPIUU.

56. Hcrnonb3oBaHre HU3KOMOTEHIHAIBHOTO Teria 3emiid. Mcrionb30BaHre 3HepTUM OKeaHa v
OlleHKa ero pecypcoB.

57. DxoHOMHYeCKasi XapaKTepUCTHKAa OKeaHUYeCKUX 3J1eKTPOCTaHITUM.

58. Kpurepuu s3k0510ro-3K0HOMHUYeCKOH 3(pPeKTUBHOCTY S3HEpreTUUeCKUX TeXHOJIOTHH.

59. TexHMKO-3KOHOMHUYECKOe 0O0CHOBAaHMEe BbIOOpA BapHaHTa 3JIeKTPOCHAOKEHHUSI CeJTbCKOTO
paioHa.

60. KomriulekcHas anekTprdUKaus cellbCKOX03sMCTBeHHbIX IToTpebuTesielt Ha ocHose HBHUO

3agaua Nel

Ha conneuHo# a5iekTpocTaHIMy OallleHHOTO TUIIA YCTAHOBJIEHO N TejIM0CTaTOB, KaXKAbIN U3 KO-
TOPBbIX UMeeT MoBepXHOCTh F.. I'erocTaThl OTpaXKaloT COJIHeYHbIe JIy4rd Ha IPUEeMHUK, Ha TOBepXHO-
CTU KOTOPOT'O 3aperCTpUPOBaHa MaKCHMaJslbHas SHepreTruyeckas ocBellleHHOCTb Hyp. ['enmuoctar nme-
eT KoapPurmeHT otpaxkeHus: R, , k03pPuUIMeHT MOITIomeHUs] TpueMHUKa App, a TakXke MaKCUMaJlb-
Hy!0 00J1y4eHHOCTb 3epkajia renmocrara He. pabodas TemniepaTypa TerioHocuTess cocrasiset f. Cre-
IleHb YePHOTHI IPUEMHUKA enp. KOHBEKTHBHBIE IOTepU BJIBOe MeHbllle TOTePb OT U3JTy4YeHHUs .

OnpeenuTh IWIOI@Ab IIOBEPXHOCTH NPUeMHUKA Fnp, M?; ¥ TeIJIOBbIe IIOTEpU B HeM, BBI3BaH-
HbIe M3/TyYeHHeM U KOHBeKIUeH Q. B1/M2,

Bri6op BapuanTa ist 3agaun Nel

HIIp; Hr, 0
MBr/m? | B¢ Am- | gz | B°C Cup
260+B | 50+]1 1,5+A 0,9 0,95 | 600+B | 650+ | 0,95

n, F., M?




[T01ma/16 TIOBEPXHOCTH NPUeMHMKa Frnpy [M?], HaxomuTcs enm usBectHa sHeprus Q [Br], mony-
JeHHas IPUEMHUKOM OT COJIHIIA Yepe3 IeJIMOCTaThl. TellsioBble II0TEPH, BbI3BAHHBIE U3ITyUYEHUEM (ryu.
[Br/m?],Haxomarcs 110 3akony Credana-Bosnbimana.

3agaga No2

Cuwnraercs, uto fercTBUTENbHBIN KIIJI  Mgeiiers OKeaHudeckort TOC, ucnomnp3yroliei TeMiiepa-
TYPHBIM Ilepelaj] I0BepxXHOCTHBIX U r1yOouHHBbIX BOJ (T1-T2)= AT un paboraromert no nukiny PeHkuHa,
Neiicrs, BABOe MeHblIe Tepmudeckoro KITJI ycranosku, pabotaromei no nukiny Kapro, n. Ouenuts
BO3MOXHYI0 BenuuuHy aerctBurenbHoro KIII OT3C, pabouum TejioM KOTOpPOH SIBISIETCS aMMUaK,
eCJIM TemMIiepaTypa BO/Ibl Ha TIOBEPXHOCTH OkeaHa t1 °C, a TeMriepaTypa Bojibl Ha ITyOuHe okeaHa t2°C.
Kakoii pacxop Temioii Bogsl V, M3/c notpebyerca g OTOC momnocteio N [MBT]? Ecim mnoTHOCT
Bozbl p = 1-10% xr/mM> , a ynenvHas MaccoBas TemioeMkoctb Cp= 4,2-10° [Ix/(xr-K).

Bri6op BapuanTa asist 3agaun No2

t1,°C | ©,°C | N, MBr
20+ | 1+B 6+]]

J7s1 pellieHysl TAaHHOM 3371a4¥ TpeOyeTcs ONpeeuTh TEIIOBYIO0 MOITHOCTh Qo (BT).
3amaua Ne3
OmnpenenyTh HavaJlIbHYIO TeMIlepaTypy tz Y KOIM4YecTBO reoTepMasbHOM 3Hepruu E, (JIx)

BOJIOHOCHOT'O IJ1acTa ToyMuHo! h, [kM], npu rirybuHe 3aneranus z, [KM|, eciiy 3a/laHbl XapaKTepHUCTH-
KU TIOPOJIbI TJIACTA: NIPH U3BECTHBIX IUIOTHOCTHU Prp = 2700 [kr/ mM®]; mopucrocty a %; yInenbHOM Terl-
noemkocTu Crp = 840 IIx/(xr- K), TemneparypHom rpaguente (dT/dz) [°C /km].

CpenHioI0 TeMIlepaTypy [IOBepXHOCTH IIPUHATE PaBHOU to °C. Y esbHas TernaoeMKOCTb BOJIbI
Cs = 4200 JIx/(xr - K); wiotHocTs Bosibl p= 1-103 kr/m® . Pacuer mpousBecTy 110 OTHOLIEHHUIO K IUIO-
mwaay nosepxHoctd F = 1 km2, MUHMMaIbHO IONYCTUMYIO TeMIlepaTypy IUlacTa IPUHSATh PaBHOM t1
[°C].

OnpenienUTh TakXKe IIOCTOSIHHYIO BpeMeHU U3BJle4eHUs TeIUIOBOW 3HePruM To(JleT) IpU 3aKa-
YMBAHMM BOABI B IIacT U pacxoze ee V =0,1 M%/(c-km?). KakoBa 6yer TemioBas MOIIHOCTD, M3BJIeKa-
emasi mepBoHavasibHO (dE/dt)r-0 u yepe3 10 set (dE/dT)r=10 ?

Bri6op BapuanTa 11 3aaum Ne3

h, xm z, km | (dT/dz) a, % | to,°C t1,°C
0,5+0,1+B | 0,5+B 60+]] 1+]1 7+B 35+]]

JlJis1 peltieHys 3a1a4 HY>KHO OIPefIeJIUTh TeIJIoeMKOCTb I1acTa 1o ¢opmyiie Cp=[aps-Cs+(1-
) ppCop]-hF .

3amaua No4

OmnpenenuTb 00beM OHorazoreHepatopa Ve M CyTOYHBIM BbIXO[ OWoraza Vi B yCTaHOBKe, yTH-
JIU3UPYIOIel HaBo3 OT N (KOPOB), a Takke obecriedrBaemMyro eio TerioByio MoltHOCTh N [Bt]. Bpems
1ukia copaxvBanug T [cyT] npu Temmeparype t [° C]; momaua cyxoro cbpakuBaemMoro marepuasna
OT OJJHOTO KMBOTHOTO HJIET CO CKOPOCThI0 W [Kr/cyT]; BhIXOn 6Morasa u3 cyxoi macchl vr= 0,24 m3
/xr. Conepxanre MetaHa B buoraze [%]. KIII ropenounoro ycrporictea n=0,68. IInmoTHOCTE cyxoro
MaTepuaja, pacnpeie]IeHHOIO B Macce brorazoreHeparopa, p cyx ~00 Kr/m" . Temora cropanus Mera-
Ha [IPU HOPMAJIbHBIX GU3NUeCKUX YCIoBusax QP =28 M]Ix/m>.

Bri6op BapuanTa 151 3amaum N4

W,

o 0
& Toyr | °C KI/CyT




| 15+]1 | 60+ | 10+]1 | 20+4B | 1+B |

3agaua Ne5
It oToIIeHus oMa B TedyeHHe CYyTOK IIOTpebyeTcsi HeKOTOpoe KoJnu4ecTBO TeruloTel = Q [M/Dx].
IIpy ucronb30BaHUM IJIs1 3TOU I1eJIM COJIHEYHOM SHEepruu TeIlyioBasi S3Heprys MoXeT ObITh 3arlaceHa B
BOJITHOM aKkymyJistope. Jlomyctum, 9To TemriepaTypa ropstaed Boasl paBHa t; [°C]. KakoBa momkHa
OBITH eMKOCTb 6aKa akKymyJisTopa V [M3], ecim TemyioBas SHEpIusi MOXKET MCIIOIb30BaThCs B OTOIH-

TeJIbHBIX [eJIsX JI0 TeX I10p, [T0Ka TeMIlepaTypa BoJbl He OHU3UTCA 110 t2 [°C]?

Bri6op BapuanTa 11 3a1aum Neb

t,°C | t2,°C | Q, MIx.
50+]1 | 25+B 200+B

BenmuuuHbI TemioeMKOCTH U TJIOTHOCTH BOJIbI B3SITh M3 CIIPABOYHOM JIUTEPATYPHI.
3amaua Neb

Kak m3menurcs mouHocts Manon ['OC, eciu Hanop Bojoxpanwvia H B 3acymnuBelii nepros
YMEHBIIIUTCS B N pa3, a pacxoj Bojbl V cokpatuTcs Ha m [%]? [loTepu B rUAPOTEXHUYECKUX COOPY-
JKEeHUSIX, BOZIOBO/IaX, TypOMHAxX U reHepaTopax CYUTATh IIOCTOSIHHBIMU.

Bri6op BapuanTa 11 3a1aum Neb

KpuTepuu onieHnBaHus pe3yIbTaTOB BHINOJIHEHHS KOHTPOJILHBIX PabdoT:

— OIlIeHKA «OTJIMYHO» BBICTABJISIETCS NPY NPABUJIBHO BHIIIOJIHEHHOW 3ajlaye, aKKypaTHO U YKCTO,
B COOTBETCTBUU C TPeOOBAHUSIMHU, OPOPMIIEHHOM pellleHUH;

— OIIeHKA «XOPOIIO» BBICTABJISIETCS MPU MPAaBWIbHO peIleHHOM 3a/laue W MpPU HAJIMYUU B XOJle
BBITIOJTHEHUS] He3HAUNUTEeJIbHBIX TIOMapOK;

— OIlIeHKA «YJIOBJIETBOPUTEIbHO» BBICTABJISIETCS, €CJIM MO0CJe TIPOBEpKU B 3ajjadye OyayT UCIpaB-
JIeHbI BCe OLIMOKYU U OHa OyzieT odpopmiieHa B COOTBETCTBUU C IIyHKTOM BBHIIIIe.

— BO BCEX OCTaJIbHBIX CTy4dasix paboTa He 3aCYMTHIBAETCS Y BbIIAeTCs IPyTOM BapHaHT.




INTPOMEXKYTOYHAA ATTECTALIUA

Bompocs! k 3auery

1. [JoTeHnMamIbHBIe BO3MOXKHOCTH UCIIOJIb30BaHUS HeTPAIUIIMOHHBIX BO30OHOBIIIEMbIX MCTOY-
HUKOB 3HEpPIUH.

2. HayuHble IpUHIUIIBI UCIIOJIB30BaHMUS BO30OHOBIISIEMBIX UCTOUHUKOB SHEPIUHU.

3. TexHnyeckuie mpo6sIeMbl UCII0JIb30BaHUS BO30OHOBIISIEMBIX NCTOYHUKOB S3HEpPIUu.

4. ConuanbHO-3KOHOMUYeCKHe OCIIe[ICTBUSI pa3BUTHS SHEpreTHKY Ha BO30OHOBIISIEMBIX UCTOY-
HUKaXx SHepruu.

5. 3ajauy ¥ IpUOpUTeTHl DHepreTUYecKoU crpaTteruu Poccun.

6. CoBpeMeHHas 3HepreTuyeckas cucrema Poccun.

7. OcHOBHBIe 06BeKThI HeTpaJIMIIMOHHON 3HepreTUku Poccuu.

8. Ocobennoctu ucnosnb3oBanust HBU3 B sHeprerudeckom cekTope.

9. MexaHu3Mmbl peanu3aluu nporpammel BHenpenns HBUO.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

Cocrosaue pazpabotok HBHU3 B Poccuu.

CocrosiHMe Ipou3BOACTBa U ITpobiieMsbl ucnonb3oBanus HBUI B Poccun.
ITpoucxoxieHre COIIHeYHON 3HEPIHH.

Hcropus pa3BUTHS UCIIOIb30BAHUS COJIHEUHOM SHEprUy 4eJIoBe4eCTBOM.
ComnHedHOe u3JTy4eHue.

OrnpenienieHrie UHTEHCUBHOCTU COJTHEYHOTO U3JTy4eHusl.

ITpeobpa3oBaHue COTHEYHOM 3HEPIUHU B 3JIEKTPUYECTBO.

BarieHHble U MOJTyJIbHBIE 3JIEKTPOCTAHIUU.

ConHeuHble baTapew.

ITpeobpa3zoBaHue COTHEYHOM 3HEPIUH B TEIUIOBYIO 3HEpIUIo.

HoBble KOHCTPYKIIMK COJTHEYHBIX KOJIJIEKTOPOB.

OKCIUTyaTallMOHHAs HaJIe)KHOCTh COJTHEYHBIX KOJIJIEKTOPOB.

OcHOBHBIE 3JIeMeHThl ¥ IPUHIUIIHAJIbHBIe CXeMbl CUCTeM TeIMOTelNI0CHaOXeHHU .
Temnonpon3BoAUTENbHOCTb U KO3GUITUEHT 0JIe3HOT0 IeHCTBUSI COTHEUHOU YCTaHOBKH.
OnBIT MCIIOIB30BAHKUS COITHEYHOM YCTaHOBKHU.

Metonuka pacyeTa COJIHEYHBIX CUCTeM TeIIOCHaOXeHUs.

OHepreTuyeckye II0Ka3aTeld CUCTeMBI I'eJIMOTellNIOCHA0KeH L.

OKOHOMMYECKHe IT0Ka3aTeIl CUCTeMBI I'eJIM0TellJIOCHA0KeHMUsL.

ITpumep pacyera reJ0yCTaHOBKH.

Hcnonb3oBaHue COTHEYHOM S3HepIruy /jIsl HarpeBa BObI.

XapakTepUCTUKY PafiMalliOHHOTO peXKuMa.

CosnHeuHble BoJJOHarpeBaTesibHble YCTAHOBKHU.

CreneHb 4epHOTHI U IIOIJIONIATEIbHAS CIIOCOOHOCTh MaTepHaJloB.

Pexxumpl pabOoTHI IJIOCKOTO COJTHEYHOT'O KOJIJIeKTOopa.

MeronivKa UCTIBITaHUS KOJIJIEKTOPA.

Pacyer npor3BoguTeIbHOCTH IeIM0yCTaHOBOK JIJIsl TOPsSiYero BOJ0CHA0XeHusl.
ITorennuanbHbIe BO3MOXKHOCTH MCIIOJIb30BaHMSI COJIHEUHOW SHEpIvy B TellJIOCHA0XXeHUH MO-

JIOUHBIX GepM.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

Hcrnonb3oBaHue COTHEYHOM SHEPTHH TTPH 3arOTOBKe CeHa.
XapaKTeprCTHKa paJuallMOHHOTO PeXKMMa COJTHIAa KaK UCTOYHMKA SHepIuM JIJis CyIIKU CeHa.
Krnaccudukaryst 1 KOHCTPYKIIUU TeTMOKOJIJIEKTOPOB-CYIIIHIIOK.
Betep kak MCTOYHUK SHEpPrum.

Betposnepreruyeckuii KaaacTp.

OCHOBBI TEOPUM UCIIOJIb30BAHUS JHEPTHHU BeTpa.

Mo1HOCTb, pa3BUBaeMasi BETPOKOJIECOM.

KoaddunuenT ncnosnb3zoBanus 3HePrUu BeTpa.
AspoiMHaMUYecKre XapaKTepUCTUKH BeTpOarperaTos.
[TprHnIMn paboTe! BeTpoKoIeca.

OcHOBHBIe BU/Ibl Y 3JIeMEeHThbl BETPO3HEePreTUYeCKUX yCTaHOBOK.
Kitaccudukanusi BeTpoyCTaHOBOK.

KoHcTpykiuy BeTpoyCTaHOBOK.



50.
5l.
52.
53.
54.
55.
56.
57.

OO6111Me NPYHIUITBI aKKYMYJIMPOBaHUs 3HEpIvH, IPOU3BOJIMMOM BeTPOYCTaHOBKaMHU.
MexaHnyeckue akKyMyJIITOpbI BeTpoarperaTos.

Mertopp! TUIpaBINYECKOT0 aKKYMYJIMPOBAHUS SHEPTHH.

CxeMbl THEBMAaTUYeCKOI'0 aKKYMYJIMPOBaHUS SHEPIUU.

TenioBble aKKyMYJISITOPBI.

BopoponHoe akkyMynvpoBaHHe.

[TprMeHeHVe 35IeKTPOXUMUYECKUX aKKYMYJISITOPOB B BETPOYCTAHOBKAX.

Mertonr! pesepBUpOBaHUs BeTpO3HepreTnueckrx arperatoB 1 BOC u cucrems! 1y6ivpoBa-

HHS UX MOIITHOCTH.

58.
59.
60.

Br160p 1 cxeMblI UCIIOIB30BaHUS pe3epBHOM YCTaHOBKH.
Merto/ibl y6i1MpOBaHUs MOIIHOCTH BETPO3HEPreTUYeCKUX YCTaHOBOK.
Hcnonp3oBanue BOC B s3Heprocucremax u napasulenbHas pabora BOY ¢ HeBeTpoBbIMU

SHEeproyCcTaHOBKaMH.

61.
62.
63.
64.
65.

PesxvMbl paboThI ¥ MOIITHOCTh BETPO3JIEKTPUYECKON YCTAaHOBKH.

OmBIT MCIIOTH30BAHHUS BETPOIHEPTeTUYECKUX YCTAHOBOK.

[Tpou3BOICTBO MEXaHUYECKOM PabOTHI.

[Tpon3BOICTBO 3IIEKTPOIHEPTHH.

OtieHka 3KOHOMHYECKOM 3GbEKTUBHOCTH UCIIOIb30BAHMSI SHEPTHUU BeTpa JJis 3JIEKTPO- U

TeryiocHaOkeHus otpeduTeneit Cesepa.

66.

METO,[[I/IKa BbI60pa BeTpPpOsHepreTuieCKrux yCTaHOBOK JJId SHEPFOCHH6)KEHI/I$I CeJIbCKOXO035H-

CTBEHHBIX ITOTPeOUTEIIeH.

67.
68.
69.
70.
71.
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73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
. Kpurepuu onenku a3 pexkTUBHOCTH MOTy4YeHus Oruorasa.
92.
93.
94.
95.
96.
97.
98.

91

OHepreTUYecKkre U SJKOHOMUYECKHe TIoKa3aTelld UCIOIb30BaHUs BeTPOYCTAaHOBOK.
Mopckas BeTpo3HepreTuka.

TexHuka 6€30MMaCHOCTH IPU MOHTAXe Y 3KCIUTyaTallui 3HeproyCTaHoBOK Ha BUJ.
OmacHoCTH, CBSI3aHHBIE C MOHTA)XOM U 3KCIUTyaTalllell SHeproyctaHoBok Ha BUD.
MoHTax ¥ 3KCIUTyaTalys 3HeproyCTaHOBOK.

OcHOBHbIe 3Tanbl ¥ HAalIPaBJIeHUs! PAa3BUTHS MaJIOM TMAPO3HEPTeTHKHU.

Hcxopnble TUpoOIOrUuecKkye JaHHbIe JIJIs TUPOIHePreTUYeCKUX pacyeToB.
[Toreniyan mMasoi ruIpo3HEPreTHKY.

['vaposHepreTyecKyii MOTEeHIIMAT MaJIbIX PeK.

['unposHepreTrdeckre pecypchl BOJJOXPaHWIUII] He3HepPreTH4eCKoro Ha3HaueHusl.
ITpoextrpoBanue Manbix ['3C.

OcCHOBHBIe CXeMbl UCIT0JIb30BAHUSI BOAHOM 3HEpIUH.

[Tpumep cxembl Masioit ['OC 1y1st MCIONIB30BaHKS Ha CEITbCKOXO03SIMCTBEHHBIX MTPeINPUSITUSIX.
Omnpenenenrie OCHOBHBIX MTapameTpoB Masbix ['3C.

['unpocunoBoe o6opynoBanye Masbix ['OC.

Muxkpo I'OC.

OxoHoMuueckas 3pdekTUBHOCTH Manbix ['OC.

ITpumep pacuera.

OO011re 1MOI0XKeH!sI UCIIOIb30BaHUe 3Hepruu OMOMACCHI.

Bromacca, 0CHOBHBIe MOHSITHS U OTIpeJeJIeHHsl.

ITpou3BoacTBO GMOMACCHI 1Sl SHEPTeTUIeCKUX Iesiei.

[Tporiecch! yTumM3anuyu 6UOMacchl.

Mertopp! nosyuenus 6uorasa. MlcxoiHbIi MaTepuar /ijisl oyueHus: brorasa.
Krnaccudukarivs ¥ KOHCTPYKITHSI OUOTa30BbIX YCTAHOBOK.

Hcnonbp3oBanue Teria 3eMiH.

I"'eoTepMaribHBIE pecypChl ¥ UX THIIBI.

Hcnonbp3oBaHue reoTepManbHON 3HEPIUHU.

Hcnonb3oBaHne HU3KONOTEHIMAIBHOIO Telljla 3eMJIH.

Hcnonp3oBaHue 3Hepruy oKeaHa U OIleHKa ero pecypcoB.

OKOHOMMYEeCKasi XapaKTepUCTHUKa OKeaHUIeCKUX 3J1eKTPOCTaHIIHH.

Kpurepnu 3x0510ro-skoHOMH4ecko 3¢pGeKTUBHOCTH 3HepreTU4ecKruX TeXHOIOIUH.



99. TexHnKO-3KOHOMHYECKOe 0O0CHOBaHME BHIOOPA BapyaHTa 3JIeKTPOCHAOXKEeHUS CeJIbCKOTO
paioHa.
100. KommekcHast anekTprudUKaIiys CeIbCKOX03IMCTBeHHBIX TOTpebuTesneit Ha ocHoBe HBU D

KpuTepuu onjeHKH 3HaHUH CTYAeHTOB Ha 3ayeTe:

— «3aUTeHO» BBICTABIISIETCS CTYIEHTY, KOTOPbIM TBep/IO yCBOWJI IIPOrPaMMHBIN MaTepuall, Irpa-
MOTHO U IO CYIIeCcTBY, 0e3 CyllleCTBeHHbIX HeTOYHOCTeH OTBedaeT Ha BOIPOCHI, BilajieeT He0OX0u-
MBIMU HaBbIKAMH U TIPYeMaMU BBITIOTHEHUSI PAaKTUIeCKUX 3a/laHu.

— «He3aYTeHO» BBICTABJISETCS CTYJIeHTY, KOTOPbIM He 3HAaeT 3HAUUTeJIbHOM 4aCTU ITPOTrPaMMHOTO
Marepuaia, JI0MyCKaeT NPUHIMIHA/IbHbIe OIIMOKH, HeyBepeHHO, C OOJIbIIMMHU 3aTPYJHEHUSMU BbI-
MIOJTHSIET IPAaKTUYeCcKre 3a/IaHusl.



3AJAHUA /151 OHEHKHW YPOBHA COPMHUPOBAHHOCTH
KOMIIETEHIINN

3amanus st oreHKH cpopMupoBaHHOCTH KomieTeHIuN «OITK-4»:

1. Kakue Hanboilee BakHbIe YCIIOBUS HeCyT Hcioyib3oBanre HBUO B
SHepreTU4eCcKOM CeKTOpe:

1) sxonornyeckoe, pernoHaJIbHOE, UHBECTULIMOHHOE.

2) 3KO0JIOTMYecKHe, ColMallbHble, perMOHAJIbHbIE.

3) 3KOHOMUYeCKHe, 3KOJIOTMYecKye, II0JIMTUIeCcKye.

4) sKOHOMHYECKHe, UHBECTUIIMOHHbIe, COIIUAIbHBIE.

2. KaKI/Ie HUCTOYHUKHU SHEPTUHU ABJIIIOTCA TPaAUITUOHHbIMU.
1) A3C, I'3C, PIC.

2) TAC, I'3C. A3C.

3) ADC, T'2C, TIC.

4) T3C, TAC, KIICC.

3. Kakue u3 ripeficTaBieHHBIX UCTOYHUKOB S3HEPTUM OTHOCSITCS K BO30OHOBIISIEMBIM:
1) ra3, HedTb.

2) MacjeHUYHbIe pacTeHus, ras.

3) reoTepMasibHasl 3HEPTHsl, JHEPTUsl COJTHIIA.

4) MacieHWYHbIe PacTeHusl, 3Heprusi BHOMaCcCHI.

4. Kakue U3 ipeJICTaB/IeHHbIX UCTOYHUKOB S3HEPTUU OTHOCATCS K He BO30OHOBIISIEMbIM:
1) raz, HepTh.

2) MacjieHWYHble pacTeHus, ras.

3) reoTepMaiibHasi SHEPTHS, SHEpTrusi OMOMAaCCHI.

4) Hed1b, 3HEprus GHOMACCHI.

5. Kakoit uCTOYHUK 3Hepruy NOTeHIIUAIbHO HeceT HaubOJIbIITYI0 3KOJIOTHYeCKYI0 OITaCHOCTh!
1) comnnie.

2) TOC.

3) ASC.

4) ASC, conHrie.

D) BCe IepevYuCiieHHbIe.

3amanus st oreHKH cpopMupoBaHHOCTH KomieTeHITUH «IIKO-4»:

1. Y13 yero cocTOUT COJIHEYHBIN KOJJIEKTOP IJIs TeIUIOCHAOXKeHus
1) Moy TIpOBOTHUKOBBIE POTOIUOIHI.

2) TpyOBI TeJIMeBbIMU 3JIeMeHTaMHU.

3) NOJIyIIpPOBOAHUKOBBIE CBETOAUO/IBI.

4) Bce nepeuymcIieHHOe.

2. MoryT 1 paboTaTh COJTHEYHBIE I'eJIM0-KOJUIeKTOPHI B 3UMHee BpeMs.
1) na.

2) HeT.

3) TOIBKO YTPOM, KOTJ]a COJTHEYHbBIe JTYYH MaKCUMAaJIbHO TIOXOMAST JI0
MTOBEPXHOCTH.

4) TOJIbKO B TIOJTHOJTyHUE

3. Kakue nomnosmHuTeIbHBIE PA0OTHI HY>KHO ITPOBOJIUTH B 3UMHUM TTEPHO]I,
yTOOBI TejiMeBasi yCTaHOBKA paboTaiia

1) ouncTKa KOJUIeKTOpa OT CHera.

2) O4MCTKa KOJUIEKTOpa OT UHesl.

3) afganTaIys aBTOMaTHKU YCTAaHOBKH.

4) BCE mepevymnciieHHOe.

4. KakoBa Mpov3BOJUTEIbHOCTD I'eJTH0YCTAaHOBKH B 3UMHUU TTEPHO/T



1) menee 30%.

2) 30%.

3) 6onee 30%.

4) TpOM3BOIUTEILHOCTH OTCYTCTBYET.

5. 51 9ero NpUMeHSIIOTCSI COJTHeYHbIe TeIMOyCTaHOBKU B CelIbCKOM XO03sIHCTBe
1) oborpes 1noj1a B KOPOBHUKE C MOJIOJIHSIKOM.

2) cyIiKa ceHa,

3) nony4yeHue 31eKTPUIeCKON 3HepIuu.

4) mosryyeHyie TEeIIOBOM SHEpPTUH.

3amanus st orfeHKH cpopMupoBaHHOCTH KomieTeHIUH «IIKO-4»:

1. I'ne pacrionokeHa kpynHeiiias B Poccuu BeTpoasieKTpoCcTaHIIYS:

1) Ha Kamuatke

2) B Kanununrpazackoi obnactu

3) B KpacHonmapckom kpae

2. OTpacyb 3HepreTUkH, CellMaIu3uPYONascs Ha IpeoOpa3oBaHUM KMHETUYeCKOW SHepruu
BO3JYIIIHBIX MacC B aTMocdepe B 3JIeKTPUYEeCKYI0, MeXxaHU4eCKylo, TeIUIOBYIO WIH B JII00YIO JPYTYIO
¢dbopMy sHepruy, yIoOHYIO /ISl UCIIOJIb30BaHUSI B HAPOJIHOM XO3SIHCTBe!

1) ConHeyHast sHEpreTHKa

2) Berpoanepreruka

3) 'mnpoanHepreTuka

3.TomrBo U3 pacTUTENILHOTO MJIM )KUBOTHOT'O ChIPbsl, U3 IIPOJIYKTOB >KH3He/lesITelIbHOCTH Opra-
HH3MOB WJIM OPraHU4eCKUX IPOMBIIIIEHHbIX OTXO0/I0B:

1) buortonnuso

2) BetposHepreTrka

3) CosHe4Hast aHepreTuKa

4.HanpaBiieHre ajibTepHATUBHOM 3HEPTeTHKHA, OCHOBAHHOe Ha HEeITOCPe/ICTBEHHOM HCIT0JIb30Ba-
HUM COJIHEYHOTO M3JTy4YeHUs IJisl TIOTy4eHHUsl 3HePTuH B KaKoM-JINO0 BUjIe:

1) Berposuepretuka

2) 'mpposHepreTrika

3) ConmHe4Hasi 3HepreTHKa

5. O6macTh X035MUCTBEHHO-9KOHOMUYECKOU eI TelIbHOCTH YeJIoBeKa, COBOKYITHOCTb OOJIBIITNX
eCTeCTBeHHbIX U MCKYCCTBEHHbIX ITOICUCTeM, CITy>KaluX Iyisl Ipeo0pa3oBaHUsI SHEPTHMU BOJIHOTO T10-
TOKA B 3JIeKTPHUYECKYIO SHEpPIrHIO:

1) l'upgposHepreTrka +

2) BetposHepreTrka

3) ConHe4Hast aHepreTuKa

3agaHus ays oneHkH cpopMupoBaHHOCTH KoMileTeHITHH «IIKO-4»:

1. YcrpoticTBo 17151 peobpa3oBaHUs KWHETUUECKOH 3Hepriy BeTPOBOI'O IIOTOKA B MEXaHUYECKYI0
SHEpPTUI0 BpallleHUs! POTopa C MOCJIeIyIOIMM ee TpeoOpa30BaHKEM B 3JIEKTPUYECKYIO0 SHEpPrHIO:

1) Berporeneparop

2) HazemHas BeTpsiHasl 3JIeKTPOCTAHITHUS

3) Berpsinast aniekTpocTaHITHs

2. [lomy4deHue 351eKTPO3HEPTHH C TIOMOIIBIO POTOIIEMEHTOB:

1) Isuratens CTUpiauHTA

2) doroBosibTanka

3) 'enmuoTepmaribHasi 3HepreTHUKa

3. JHepreTU4eCKUii SKBUBAJIEHT BETPOBOT'0O TIOTOKA KAaKOK-IMO0 MeCTHOCTU Ha OTpeieJIeHHOM
BBICOTE HaJl I0BEPXHOCTHIO 3eMJIU:

1) BanoBo# noteHiyan

2) TexHu4eckui IOTEHITAAI

3) BerpoBoii notennuan



4. Kakue 371eKTPOCTAHITUY TI0KA He CyIeCTBYIOT:

1) 'po3oBele

2) IIpunuBHbIE

3) BosiHOBBIE

5. CoBOKYITHOCTh MepCleKTHBHBIX CIIOCOO0B IOIy4eHus, IlepeJlaui ¥ UCII0JIb30BaHMsl SHEpruH,
KOTOpbIe paclpoCTpaHeHb! He TaK MIKMPOKO, KaK TPaJUIIMOHHbIe, O/THAKO IIPeICTaBIISIOT UHTepeC U3-3a
BBITOIHOCTH UX MCIOJIb30BaHUS M, KaK IIPaBUJIO, HU3KOM PUCKe TIPUYMHEeHUsI Bpela OKpY>Karolei
cpeze:

1) AnbTepHaTHBHAS SHEpPreThKa

2) ConHeuHas 3HepreTvka

3) Berposneprerrka

3amanus st oreHKH cpopMupoBaHHOCTH KomieTeHIUH «IIKO-4»:

1. HanpaBneHue sHepreTHKU, OCHOBAHHOe Ha IPOM3BOCTBE 3JIeKTPUYECKON SJHePTyH 3a CUET
SHEepruM, cofiepXkalllelicsl B HeJipaxX 3eMJId, Ha re0TepMasibHbIX CTAHIIMSIX:

1) 'po3oBas aHepreTrka

2) 'eorepmanbHasi SHEpPreTHUKa +

3) Bonopoanas aHepreTuka

2. C 2009 rosa paboTaeT eAMHCTBEHHAsI B MUPe OCMOTHYeCKasi 3JIeKTPOCTAHIIUS: SHeprus J00bI-
BaeTCs TpU MepeMelTMBaHruY IIPeCHOM U MOPCKOM BOJIbI. ['/le HaXOAUTCS 3Ta 37IeKTPOCTAHITHS:

1) B HopBeruu

2) B Ucnanpumu

3) B IlIBerym

3. HoBas TeHzieHIIMs B SHEpreTHKe, CBsI3aHHAs! C IPOM3BOJICTBOM TEIJIOBOM U 3JIeKTPUYECKON
SHepruu:

1) VnpaBinsieMblil TepMOsiIepHBIN CUHTE3

2) 'eorepmanbHasi SHEpPTeTUKA

3) PacnipenenéHHOe IPOU3BOJICTBO 3HEPTUU

4. 'Twr BeTPSIHBIX 3JIEKTPOCTAHIIMM, BETPOreHepaTOPhl KOTOPBIX YCTAHABIMBAIOTCS HAa HEOOIb-
IIIOM yJiaJieHUH OT HGepera MoOpsi WX OKeaHa:

1) lllenbdoBast BeTpsiHask 37IEKTPOCTAHITHUS

2) HazemHas BeTpsiHasl 3JIeKTPOCTAHITUS

3) [IpubpesxHast BeTpsiHasi 3JIeKTPOCTAHITHS

5. Kakast 13 nepeurciieHHbIX CTpaH — Jiujiep B cdepe COTHEeYHOM JHepPTreTHKU:

1) ®pannus

2) 'epmanus

3) Ucnanus

HpaBPlJIbHBIe 0TBeThI

[TKO-4:
11
23
34
41
54

[TKO-4:
12
21
34
43
53



[TKO-4:
12
22
31
43
51

[TKO-4:
11
22
31
41
o1

[TKO-4:
11
22
33
43
52

3agaHus ays oneHkH cpopMupoBaHHOCTH KoMieTeHITHH «IIKO-4»:

1. Ilepeunciure cienuryeckrie 0CO6EHHOCTA BO30OHOBIISIEMbIX UICTOYHHUKOB SHEPTUU ?

2. [lepeunciiviTe OCHOBHBIE HAIIPaBJIeHHUsI UCITOJIb30BAHUSI COJTHEYHOW SHEPTUH ?

3. Kak Bnusier Temniepatypa Ha KIIJl cosiHeuHbIX 371eMeHTOB, U3rOTOBJIEHHBIX U3 KPUCTaJUINYe-
CKOT'O KpeMHHUSI?

4. [lepeuriciivTe OCHOBHBIE JIEMEHTHI BETPOIHEPTeTUYeCKON YCTAaHOBKU?

5. M3 kakux MaTepuasoB U3TOTaBIUBAIOT COJTHEYHbIE JJIEMEHThI?

3agaHus nys oneHkH cpopMupoBaHHOCTH KoMileTeHITHH «IIKO-4»:

1. ITepeunciute ocHOBHBIE HefocTaTku BOC?

2. ITmtocer 'OC?

3. TorauBo K3 pacTUTEIbHOTO WUJIU >KUBOTHOTO ChIPbSl, M3 MPOAYKTOB XKU3HEeAesTeJIbHOCTU Opra-
HU3MOB WJIM OpPraHUYeCKUX MPOMBIIIIEHHBIX OTXO/I0B?

4. HauboJiee UCITO/Ib3yeMbIH THIT 37IeKTPOCTaHIUN B PP?

5. Kakoe TOIIMBO MCII0/Ib3YyeTCsl Ha aTOMHBIX 3JIeKTPOCTaHIUSIX ?

3amanus st orfeHKH cpopMupoBaHHOCTH KomieTeHIUH «IIKO-4»:

1. Munycst ASC?

2. Ha Takoii 371IeKTpOCTaHITMM BbIPAbaTHIBAIOT 3JIEKTPO3HEPTHIO U TeII0?

3. COBOKYIHOCTh TIepCIeKTHBHBIX CITIOCOOOB IMOJIy4eHusl, TiepeJlaui ¥ UCIIOJIb30BaHHsl SHEPTHUH,
KOTOpbIe paclpocTpaHeHbl He Tak IMIMPOKO, KaK TPaJIMIIMOHHbIe, OJJHAKO IPe/ICTABJISIIOT UHTepeC M3-3a
BBITOIHOCTH MX MCIOJIb30BaHUS U, KaK IPAaBUIO, HU3KOM PUCKe TIPUYMHEHUS Bpefla OKPY>Karolei
cpene?

4. OTpacib 3HepreTUKH, CliellaIu3upyoNascs Ha MpeoOpa3oBaHUKU KUHETUYECKOW SHepPTyur
BO3JYIIIHBIX MacC B aTMocdepe B 3JIeKTPUYeCKYI0, MeXxaHU4eCKylo, TeIUIOBYIO WIH B JII00YIO JPYTYIO
dbopmy 3Hepruu, ynoOHyIO AJis UCIOJIb30BAaHKS B HADOAHOM XO3SIMCTBe

5. HanpapinieHue ajnbTepHAaTHBHOM 3HEpPreTHKU, OCHOBAaHHOE Ha HeIIOCpeICTBeHHOM MCII0JIb30Ba-
HUUW COJTHEYHOTO U3Ty4YeHHUsI JIJIsl Oy dYeHUsI SHePTUU B KaKoM-JI00 Buje?

3amanus As oreHKH cpopMupoBaHHOCTH kKoMiieTeHITUN «IIKO-4»:

1. K anexTpocTaHiusM, HCI0JIb3YIONIMM BO30OHOBIIsIeMble UCTOYHUKHM 3HepTuy, OTHOCSTCS?



2. XapaKTepHOH 0COOEHHOCTBIO 3HEPrOCUCTeM Ha BO30OHOBJISIEMbIX UCTOYHUKAX SHEPTUU SIBJISI-
ercsi?

3. Kakyto 3HEepruo CoTHeYHOTO U3 Ty4eHH s UCIIOIb3yIoT poTobaTapen?

4. OTHOIIIeHWe YHepTUU, BOCIIPUHUMAEMOM BETPOKOJIECOM, K MTOJTHOM 3Hepruu, KOTOpo# obiaja-
eT BO3[YIIHbIN IIOTOK Ha3bIBaeTCs?

5. MorHocTh BeTpokosieca B 60JbIlel CTerleH! 3aBUCHUT OT?

3agaHus ays oneHkH cpopMupoBaHHOCTH KoMileTeHITHH «IIKO-4»:

1 MormHocTs ipoektrpyemoit I'DC paccuuThIBaeTCs 10 apameTpam?

2 PaboTa npuIvBHOM 37IeKTPOCTAaHIIMM HEBO3MOXKHA B CiTy4ae, ecyiu?

3. [Ipsimoe mpeobpa3oBaHre COTHEUHOM SHEPTHH B 3JIEKTPUYECKYIO HAa3bIBAeTCS ?

4. K ¢axTopam HeOIaronpusaTHOTO BO3/IEMCTBUS BETPOIHEPTeTUKY Ha OKPY>KAIOIIYI0 Cpefdy OT-
HOCATCH?

5. 3aBMCHMMOCTb BBIXOJJTHOM MOIIIHOCTH BeTpoarperara OT CKOPOCTH BeTpa He3aTOPMO>KeHHOI'0
IIOTOKA HA3bIBAeTCS?

Cocrasutenn: B.H. lensarun



MATPHUIA COOTBETCTBUSI KPUTEPHEB OIIEHKH YPOBHIO
CPOPMHUPOBAHHOCTHU KOMIIETEHIIN

Kpurepuu onenku \ YpoBeHb CHOPMHUPOBAHHOCTU KOMITETEHITAN
OneHka 1o nATHOAILHOI cCHCTeMe

«OmauuHoy «Bbicokuii ypoBeHb»
«Xopouwoy «l1oBblueHHblill ypoBerby
«YdoBremBopumenbHoy «Ilopozo6wblii ypobeHby
«Heydo6remBopumenbHoy «He docmamouHbilii»

O1eHKa 10 CHCTeMe «3a4eT — He3adeT»
«3aumeroy» «/locmamouHbliiy»
«He 3aumeHoy» «He docmamoumbliiy

MeTtoamueckne MaTepHuasbl, OIpeessiioNIye IPoeaypy OeHHBaHUS 3HAHUI, YMEeHHH,
HaBBIKOB H (HJIM) OIIBITA eSITeILHOCTH, XapaKTEePHU3YIOIIUX 3Tallbl (OPMHPOBAHMS
KOMIIeTeHITHH

1. Tlonoxenme «O  0OaIbHO-PEUTHHIOBOM  CHUCTeMe  aTTeCTalldd  CTYIEeHTOB
(https://edubiotech.ru/file/403: pexkxuim mocTymna CBOGOTHBINH);

2. Tlonoxenue «O TpoBefeHUM TeKYIIero KOHTPOJIS U IMPOMEXYTOYHOM aTTecTaluu
obydaromuxcs (https://edubiotech.ru/file/104821: pexxum mocTyra cBOGOAHBIN).
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