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IMacnopTt poHAa OLIEHOYHBIX CPEACTB

Ne KonTponupyemsie pa3neinsl Konx koHTpOnmupye- HanmenoBanue
/11 (TeMBbI) TUCITUTLINHBI* MOM KOMIIETEHIINN | OIIEHOYHBIX CPeACTB**
(M ee 4acTH)

1 |BBexaenue. I[TKO-4 KonTposnbHbIE BOIPOCHI

2 |HMcnosb30BaHUE COJHEYHOM I[TKO-4 KonTposibHbIEe BOIPOCH
SHEPIUH.

3 |BerposnepreTuka. [IKO-4 KoHTponpHbIE BOITPOCHI

4  |I'mpposHepreTHka. [IKO-4 KoHTpoapHbIE BOITPOCHI

5 |buortonnuso. ITKO-4 KonTposnbHbIE BOIPOCHI

6 |Bropuunas sHeprus. I[TKO-4 KonTposnbHbIE BOIPOCH

7 | Apyrue BUIbI BO3OOHOBIISIO- [IKO-4 KoHTponpHbIE BOITPOCH
HIEICsl PHEPTUU BOJBI.

8 |DOHepreTMyecKkuil  aHaau3  HC- [IKO-4 KoHTpoapHbIE BOITPOCH

MOJIb30BaHUSI BO300HOBIISAIOIICH-
Csl DHEPTHH.




TEKYIIUA KOHTPOJIb YCOIEBAEMOCTHU

1. Onucanue OLEHOYHBIX CPEACTB M0 pa3aeaaM (TeMaM) JUCHUTITHHbI

Pa3nen 1. Beenenue.

1. Kakue Tpu Ba)KHBIX, IOJIOKUTENbHBIX YCIIOBUS, IIpU ucnoas3oBanue HBUD B sHepreTuue-
CKOM CEKTOpe.

2. Ha30BUTE OCHOBHBIE TPUYHMHBI, YKa3bIBAIOIIME HA BAXKHOCTh CKOPEHILIETo rnepexo/ia K HeTpa-
JUIIMOHHBIM UCTOYHHKAM SHEPIHH.

3. JlaiiTe onpeneneHne SHEPTUN.

Paznen 2. Mcnosiib30BaHUE COTHEYHOUN SHEPTHH.

1. Yto Takoe coJIHeUHast SHEPTHsl.

2. Yto Takoe CoNIHEYHBIE KOJUIEKTOPBI U IJI YE€TO UX UCIOJIb3YIOT.

3. Uto moapazymeBaeTcs MO MPSMBIM MpeoOpa30BaHUEM COJTHEYHOW YHEPTHUH.

4. V3 9ero cocTOUT coJIHeUHast OaTapesi, BUABI TAKHX OaTapei.

5. Kakuie 1OCTOMHCTBA M HEJIOCTATKU CYIIECTBYIOT IMPH UCIIOIH30BAHUH COTHEUHBIX OaTapei.

Paznen 3. Berposnepreruka.

1. Buapl BETpOYCTaHOBOK, M MX TEXHUUYECKAsI XapaKTEPUCTHKA.

2. Kakue 1OCTOMHCTBA M HEOCTATKH CYIIECTBYIOT ITPU UCIOJIb30BAHUU BETPOIHEPIETUKH.
3. KoHcTpykius npocTeifiieil BeTpoyCTaHOBKH.

4. Y10 Takoe MEXaHWYECKUE aKKYMYJISITOPbI BETPOArperaTos.

5. PexxuMbl pabOThI M MOIIIHOCTD BETPORJIEKTPUYECKON YCTaHOBKHU.

Paznen 4. 'maposnepreTuka.

1. BoigenuTe kaTeropuu sHEPronoTeHIMaNa, P U3YYEeHUU THIPOIHEPTETUKU PEK.

2. Kakne moCTOMHCTBA M HEIOCTATKH CYIIECTBYIOT ITPH MUCIOJb30BAaHUHU THIPOIHEPTETHKH.
3. Otiinuns muau ot Mukpo I'9C.

4. OCHOBHBIE CXEMbI HCIIOJIb30BaHUS BOJIHOU SHEPTUH.

5. Ilpumenenune mukpo ['DC B cenbckoM XO035CTBE.

Pa3nen 5. buorominso.

1. [lepeuncnure MaTepuabl Al U3TOTOBICHHS OMOTOIUTHBA.

2. Buapl 6uotormBa U ux KiaccupuKaIus.

3. IlpumeHeHune OMOTOITBA B CEIBCKOM XO3SHCTBE.

4. Kakue ycTpoiicTBa B3aMMOJICHCTBYIOT ¢ OMOMACCOM J1Jisi BRIPAOOTKH SHEPTHH.

5. Kakuie TOCTOMHCTBA M HEJOCTATKU CYIIECTBYIOT IMPU UCIOIH30BAaHUN OMOTOIUIHBA.

Paznen 6. Bropuunas sHeprusi.

1. Kakue xuMruyeckre UCTOYHUKU SHEPTUH Bbl 3HAETE.

2. UTo Takoe akKyMyJIUPYFOIIasi CIOCOOHOCTh YHEPTHUH.

3. U3 dyero cocTosT U rje NPUMEHSIOTCS TOIJIMBHBIE 3JIEMEHTHI 3JIEKTPUUECKON SHEPTUH.

Paznen 7. JIpyrue Busibl BO30OHOBIISIFOIIEICST SHEPTUN BOJIBI.

1. HepeqnanTe HpeI/IMyH_IeCTBa 1 HECOOCTAaTKU HpI/I HCITIOJIb30BaAHUHN BHCPFI/II/I HpI/I.HI/IBHBIX peK n
OKECaHOB.

2. Ilepeuncnure npeuMyIIECTBAa U HEAOCTATKHU MPU UCIIOJIb30BAHUU I'€OTEPMAIbHON IHEPTHUH.

3. I'ne npuMeHsieTcs TaHHBIN BUJT KICTOYHUKOB SHEPTHUHU.

Paznen 8. DHepreTryeckuii aHaIN3 UCTIOIBb30BAHUS BO3OOHOBIISIOIICICS SHEPTHH.

1. Kako#t Bunm HUD mo Bamemy mHeHUt0 6osiee 3pGEeKTHBEH C YDHEPTETUISCKON TOUKE 3PCHHUS.
2. Kakoii Bun HHD BbI ObI IPUMEHIIIN HAXOSCh B CBOEM paiioHE, 00JIacTH.

3. Kakue nepcnektuBsl pazputusi BUD BaM kaxkyTcs 0oJiee akTyaabHBI.

Kpurepun onieHKH pe3y/ibTaTOB YCTHOIO OTBETA 00y4al0IIerocs:

«3a4TeHO» — CTAaBUTCSA B TOM Cllydae, KOTJa CTYAECHT OOHapyXHBAaeT 3HaHHE MPOrPaMMHOTO
MaTepuaia o JUCIHUIUIMHE, TOMYCKAaeT HECYIIECTBEHHbIE NTOIPEIIHOCTH B 0TBETE. OTBET CaMOCTOs-
TEJIeH, JJOTHYECKU BBICTpOeH. OCHOBHBIE MOHSTHSI YIOTPEOIEHBI TPABUIIBHO.




«He3auTeHo» — CTaBUTCS B TOM clly4yae, KOTJa CTYJIEHT AEMOHCTPUPYET MpoOeibl B 3HAHUAX
OCHOBHOT'O y4yeOHOro mMarepuaia 1o AUCHUIUIMHE, OOHAPY)KUBAET HEMOHUMAHUE OCHOBHOTO COJEp-
JKaHUS TEOPETUYECKOT0 MaTepuasa Wil JOMYCKaeT pAJl CYIIECTBEHHBIX OIIMOOK U HE MOXKET MX HC-
MpaBUTh MPU HABOMSIIUX BOMPOCAX MPENoJaBareis, 3aTPyIHSAETCS B OTBETax Ha Bompockl. OTBET
HOCHUT MOBEPXHOCTHBIN XapakTep; Ha0JI01al0TCd HETOYHOCTH B HUCIIOJIb30BAHUM HAYYHOU TEPMHUHO-
JIOTHUH.

2. TemaTuka KOHTPOJIBbHBIX PadoOT

1. TloreHIuanbHBIE BO3SMOXXHOCTU UCIIOIB30BaHUS HETPATUIIMOHHBIX BO30OHOBIISIEMBIX HC-
TOYHUKOB SHEPTUH.

2. HayuHble IPUHIIUITEI HCTIOJIH30BAHKS BO3OOHOBIISIEMBIX UCTOYHUKOB YHEPTUH.

3. Texuuueckue npoOiIeMbl HCIOIH30BAHUS BO30OHOBIIIEMbIX HCTOUHUKOB SHEPTHH.

4. CouunanbHO-3KOHOMHYECKHUE MOCIIEACTBUS PA3BUTHUS SJHEPTETHUKH Ha BO30OHOBIISIEMbIX HC-
TOYHHUKAX YHEPTUU.

5. 3agauum u npuoputeTsl DHEepreruyeckoil crpareruu Poccun. CoBpeMeHHas sHepreThye-
ckas cucrema Poccum.

6. OcHOBHBIE 00BEKTHI HETPAIUIIMOHHON 3HepreTHkH Poccun. CocrosiHue IpoU3BOJACTBA U
npobaembl ucniois3oBanuss HBUO B Poccun.

7.  OcobenHoctu ucnonb3oBanuss HBUD B sHepreTnyeckom cekrope.

8.  Mexanu3Mmsl peanuzamnuu nporpammbl BHenpenus HBUD. Cocrosinue pazpadorok HBUD B
Poccun.

9. IIpouCXOXE€HHE COJIHEUHOU SHEPTUU.

10. Mcropust pa3BUTHSI NCIIOJIB30BAHNS COJIHEYHON YHEPIHH YEIIOBEYECTBOM.

11. Conneuynoe uznydeHue. OnpeneseHne MHTEHCUBHOCTH COJTHEYHOTO U3Ty4YCHUS.

12. IIpeobpa3oBaHuEe COTHEYHON SHEPTUU B FIEKTPHUECTBO.

13. BamieHHble U MOYJIBHBIE AJIEKTPOCTAHIIUH.

14. Conneunsle 6aTapeu.

15. TIpeoOpazoBaHHe COTHEYHOM SHEPTHH B TEIUIOBYIO SHEPTHIO.

16. HoBble KOHCTPYKIIMH COJTHEUHBIX KOJUIEKTOPOB. PeKUMbI pabOThI MJIOCKOTO COJIHEYHOTO
KOJUIEKTOPA. DKCIUTyaTallMOHHAs HAJIEXKHOCTh COJTHEYHBIX KOJIEKTOPOB.

17. OcHOBHBbIE JIEMEHTHI U TPUHLIUIHAIBHBIE CXEMBI CUCTEM I'elIMOTEIIOCHA0KEHUS.

18. Tennonpou3BOAUTEILHOCTh M KOA(PGHUIIUEHT MOJIE3HOTO ACHCTBUS COTHEUHON YCTAaHOBKH.

19. OnsIT UCIOIB30BAaHUS COTHEUYHON YCTAHOBKH.

20. DHepreTHYeCcKHe MoKa3aTean CUCTEMbI TeIHOTEIIOCHAOKECHHS.

21. DKOHOMHYECKHE MTOKA3aTEIH CUCTEMBI TeITMOTEINIOCHA0KECHHUS.

22. Ilpumep pacyeTa reIM0yCTaHOBKH.

23. Hcnonbs30BaHUE COTHEYHOM SHEPTUU ISl HArpeBa BO/IbI.

24. XapaKTepUCTHKHU PaJIUALMOHHOIO PEKUMA.

25. ConHeuyHble BOJOHArpEeBaTEIbHbIC YCTAHOBKH.

26. CremneHb Y€pPHOTHI U NOTJIOMIATENIbHASI CTIOCOOHOCTH MaTepPHAaJIOB.

27. Pacuer mpou3BOAUTENHHOCTH TEIIMOYCTAHOBOK JJISI TOPSYETO BOJJOCHAOKECHMS.

28. TloTeHuMaNbHBIE BO3SMOXHOCTH UCIIOIH30BAHUS COTHEYHOM SHEPTUH B TEINIOCHAOKEHUH
MOJIOYHBIX (hepM.

29. Hcnonb3oBaHUE COTHEUHOM SHEPIUU IpHU 3aroTOBKE ce€Ha. XapaKTepUCTHUKA paJHallioH-
HOTO PEKMMa COJHIA KaK MICTOYHUKA SHEPTUH JIJIS CYLIKHU CEHa.

30. Knaccudukanus 1 KOHCTPYKIIMU T€IHOKOJIIEKTOPOB-CYILUIOK.

31. Berep kak UCTOYHUK 3HEpruu. Betposnepreruueckuid kagactp. OCHOBBI TEOPUU UCTIOJIb-
30BaHUs YHEPTUU BETpa.

32. A»poauHaMHUYECKHE XapaKTePUCTUKH BeTpoarperatoB. [IpuHITUI paboThl BETpOKoOIeca.
MouHoCTh, pa3BuBaeMas BeTpokosiecoM. KoadduimeHT ucrnoib30BaHus SJHEPruu BETpa.

33. OcHOBHBIE BUBI U DJIEMEHTHI BETPOIHEPTETUUECKUX YCTaHOBOK. Kimaccudukanus BeTpo-
yCcTaHOBOK. KOHCTpYKIIMN BETPOYCTAaHOBOK.

34. OO0mue MPUHIKITBI AKKYMYJIUPOBAHUS YHEPTUH, TPOU3BOIUMOM BETPOyCTaHOBKaMH. Me-
XaHUYECKUE aKKYMYJISATOPBI BETPOArperaTos.



35. MeToabl TUAPABINYECKOTO aKKyMYJIUPOBAHUS SHEPTHHU. CXEeMbl MTHEBMATUYECKOTO aKKYy-
MYJIMPOBAHUS SHEPTUU.

36. TemioBble aKKyMyJATOpPBEl. BogopoiHOE aKKyMYJIMpPOBaHHE.

37. IlpuMeHeHUE NEKTPOXUMHUECKUX aKKYMYJITOPOB B BETPOYCTaHOBKAX.

38. MeTonpl pe3epBUpOBaHUS BETpOIHEpreTHIecKux arperatoB u BOC u cuctemsr 1ydmupo-
BaHMS UX MOIIHOCTU. BBIOODP 1 CXE€MBI UCTIOIB30BAHUS PE3EPBHOM YCTaHOBKHU.

39. PexxuMbl pabOThI U MOIITHOCTH BETPOAICKTPUIECKON YCTaHOBKH. OTBIT NCIOJIH30BAHUS
BETPOIHEPTETUUECKUX YCTaHOBOK. [IpOU3BOICTBO 3IEKTPOIHEPTUH.

40. Ormenka SKOHOMUYECKOH 3((HEKTUBHOCTH UCITOJIH30BAHUS SHEPTHH BETPA JIS DJICKTPO- U
TeruiocHa0xeHus norpedureneii Cesepa.

41. Meroauka BIOOpa BETPOIHEPTETUYECKUX YCTAHOBOK JIJIsI SHEPTOCHAOKEHUS CEIBCKOXO0-
3sIICTBEHHBIX TOTpeOUTENEH.

42. DHepreTMuecKrue U dKOHOMUYECKHUE MTOKA3aTeNI UCII0JIb30BAHUS BETPOYCTAHOBOK.

43. Mopckas BETpOIHEpreTHKa.

44. Texuuka 0€30MaCHOCTH MTPU MOHTAXKE U IKCILTyaTaIlMy YHEProycTaHoBOK Ha BHUD. Mon-
TaX U SKCILUTyaTalusi FHEProyCTaHOBOK.

45. OcHOBHBIE Tanbl U HAIPABJICHUS PA3BUTUSA MAJIIOW TUIPOIHEPTETUKH.

46. IToreHunan Manoi rUAPOIHEPTETUKU. | MIPOIHEPreTUUECKUN TOTEHIINAT MAJIBIX PEK.

47. I'maposHepreTUYecKue pecypchbl BOJOXPAaHUIIUI HEAHEPIETUUECKOTrO Ha3HAUCHUS.

48. OcHOBHBIE CXEMBI HCIIOJIb30BaHMsI BogHOU sHEeprun. [IpoektupoBanue mansix I'9C. Ilpu-
Mep cxeMbl Mastor ['DC 115 ucnoap30BaHUs Ha CEIbCKOXO35IMCTBEHHBIX MPEANPUATHSIX.

49. Ompenenenue OCHOBHBIX mapameTpoB Maibix ' IC. I'mapocunoBoe 060pyioBaHHE MaTbIX
I'SC.

50. Muxpo I'DC. Dxonomuueckas 3ppexTuBHOCTh Manbix ' IC.

51. OO6mwme moa0KeHHs UCTIOIB30BaHUE YPHEPTUU OroMacchl. buomacca, OCHOBHBIC TTOHSATHS U
OIIpEEIICHUS.

52. Tlpou3BoacTBO OMOMACCHI IS SHEpPTreTHUeCKuX 1eneit. [Iporecchl yrunusamnuu 6uoMacchl.

53. Mertoas! nonyueHus Ouorasza. VicxoaHbIil MaTepual A moxydeHus Ouorasa.

54. Knaccudukanusi ¥ KOHCTPYKIIUS OMOTa30BbIX YCTaHOBOK. Kputepun onieHku 3¢ HeKTUBHO-
CTH MOJTy4eHHs Ororasa.

55. Hcnonb3oBanue Temia 3emiau. Mcnonp30BaHue re0TepMaIbHON SHEPTHH.

56. Mcnonb3oBaHME HU3KOMOTEHIIMAIBHOTO Te1a 3eMiu. Vcronb30BaHue SHEPT U OKEaHa U
OILIEHKA €r0 peCypCcoB.

57. DxoHOMMUECKasl XapaKTEPUCTHKA OKEAHUUYECKUX JIEKTPOCTAHIIHI.

58. Kpurepuu 3K010r0-35KOHOMUYECKON 3 (PEKTUBHOCTH IHEPTETUUECKUX TEXHOJIOTHM.

59. TexHHKO-2KOHOMHYECKOE€ 000CHOBAaHKE BHIOOPA BapUaHTA JIEKTPOCHAOKEHHSI CEITbCKOTO
paiioHa.

60. KomruiekcHas 3J1eKTpu(pHUKAIHS CEIbCKOX03SIMCTBEHHBIX MTOTpeduTeneii Ha ocnobe HBUD

3agaua Nel

Ha comHe4yHON 37€KTpOCTaHIMK OAlIEHHOTO THUIIA YCTAHOBICHO M T€THUOCTATOB, KaXbIH U3
KOTOPBIX MUMEET MOBEpXHOCTh F,. I'enmnocTaThl OTpa)kalOT COJHEYHBbIE Jy4yd HA MPUEMHUK, HA MO-
BEPXHOCTH KOTOPOIrO 3apErMCTPUPOBAHA MAKCHMaJlbHAas JHEPreThdeckas OCBeleHHOCTh Hyp. ['e-
arOoCTaT uMeeT KodpduuumeHT orpaxkerus R., kKodopPUInueHT NOTIOMEHUS TPUEMHUKA Apnp, @ TAKKE
MaKCHMaJbHYyI0 00Jy4eHHOCTh 3epkajia renuoctata H,. pabouas TemmepaTypa TEMJIOHOCUTEINS CO-
craBisieT t. CTeneHb YEPHOTHI IPUEMHHKA €yp. KOHBEKTUBHBIE ITOTEPU BIBOE€ MEHBLIE MTOTEPH OT U3-
JyYEHHS.

OnpeaenuTh MIOMAb TIOBEPXHOCTH IIpUeMHUKA Fyp, M2 U TEIIOBBIE TIOTEPU B HEM, BBI3BAH-
HBIE M3ITydeHHEM U KOHBEKIHUEH ¢ayy. BT/M2.

Bri6op BapuanTa nms 3agaun Nel

Hl'lp,
MBT/M?

HF,

Br /Mz t, OC €up

n, Fr, m? Rr. Aunp.




[260+B | 50+ | 1,5+A | 0,9 | 0,95 | 600+B | 650+ | 0,95 |

[Tnomaas NOBepXHOCTH NpUeMHHUKA F,p, [M2], HaXoauTcs enu u3BecTHa sHeprus Q [Br], momy-
YeHHasl IPUEMHUKOM OT COJIHLIA YEPE3 reIMOCTaThl. TenoBble NOTEPH, BbI3BAHHBIEC U3ITYUYEHUEM (ayy.
[B1/M?],HaxozsTes 110 3akony Credana-bonbimana.

3agaua Ne2

Cunraercs, yro qedcTBUTENBHBIA KII  Myeiiers OKeannueckoit TOC, ucnonb3yromen temie-
paTypHBIH mepenaj mMoBepXHOCTHRIX M ITyOMHHBIX BoA (T1-T2)= AT wu paGoraromieit mo mukiny PeH-
KMHA, Tseicrs, BABOE MeHbIIe Tepmudeckoro KIIJI ycramosku, paGoTaromieii mo uukity Kapho, ne.
Onenuts BO3MOkHYI0 BenmnunHy AeiictButensHoro KITJI OTOC, pabounm TenoM KOTOPOM SBISETCS
aMMMaK, eclii TeMIlepaTrypa BOJbl Ha MOBEPXHOCTH okeaHa t; °C, a TemmepaTypa BOAbI Ha TITyOuHE
okeaHna t,°C. Kaxkoii pacxon Temnoif Bogsl V, m*/c motpedyercsa ans OTIC mommoctsio N [MBT1]?
Eciu muotHocTs Boawl p = 1-10° kr/m’ , a ynensHas maccosas Termnoemkocts Cp=4,2-10° JIx/(xr-K).

Br16op BapuanTa st 3agaun No2

t1,°C | t2,°C | N, MBt
2000 | 14B | 61

Jnist perienust JaHHOM 3a7auu TpeOyeTcst ONpeaesIUTh TEIIOBYIO MOIIHOCTE Qo (BT).
3amaua Ne3

OnpenenuTh HavYaNbHYIO TEMIepaTypy t2 ¥ KOJIMYECTBO reoTepManbHOi sHeprun Eo (1x)
BOJIOHOCHOTO T1acta ToiamuHoi h, [kM], mpu rimyOune 3aneraHus z, [KM|, €M 3aJaHbl XapaKTepu-
CTHKM TIOPOBI TIACTA: HPU M3BECTHBIX ILIOTHOCTH Prp = 2700 [kr/ M°]; mopuctocT a %; yaenbHoi
terioeMkocTH Crp = 840 JIx/(xr- K), Temneparypuom rpanuente (dT/dz) [°C /xm].

CpenHioro TemnepaTypy NOBEPXHOCTH NMPUHATH paBHOM to °C. Y ienbpHas TEI0€eMKOCTh BO-
a1 Ce = 4200 JIx/(xr - K); miotHocTs Boasl p= 1-10° kr/m® . PacueT nmpou3BecTH 10 OTHOLIEHHIO K
nomaau nosepxuoctd F = 1 km?. MUHUMAIBLHO JOMYCTHMYIO TEMIEPATypy IUIACTa IPUHATH PABHOI
t1 [°C].

Onpenenuts Takke MOCTOSHHYIO BPEMEHHU H3BJICUEHMS TEIJIOBOW SHEPTUU To(JIET) MpH 3a-
KauMBAHMM BOJBI B TIACT U pacxoe ee V =0,1 m>/(c-xm?). KakoBa OyzeT TemnoBas MOITHOCTb, U3-
Biekaemas nepBoHadaabHo (dE/dt).—0 1 yepe3 10 ner (dE/dt)=10 ?

Br16op BapuanTa juist 3amaun Ne3

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

Jlnst pemieHrs 3a1a4n HY>KHO OIIPEIEIUTh TEIII0eMKOCTh Tutacta 1o hopmyne Cun,=[opesCet(1-
o) papCop] ‘h°F .

3amaua Ned

Omnpenenutb 00beM OmorazoreHeparopa Vs U CyTOUYHBIA BBIXOJ Ouorasa V. B yCTaHOBKE,
YTUIM3UPYIONIEH HaBO3 OT N (KOPOB), a TaKkKe 00eCreuynBacMylo €0 TerioByo MomHocTs N [BT].
Bpewms nukna cOpakuBanust T [cyT] npu temmeparype t [© C]; momada cyxoro cOpaxmBaeMoro ma-
TepHuaia OT OJTHOTO JKMBOTHOTO HJET CO CKOPOCThi0 W [KI/CyT]; BBIXO/ OMoOrasa u3 Cyxoil MaccChl vi=
0,24 m* /xr. Conepxanue MeTana B 6uorase [%]. KI1JI ropenounoro ycrpoiicrsa n=0,68. [L10THOCTE
CyXOro mMaTepuala, paclpeaeseHHOro B Macce Onora3oreHepaTopa, p cyx ~50 kr/m" . Temnora cropa-
HUS METaHa TIPH HOPMAILHBIX (pu3HUYecKuX ycnoBuax QuP =28 MJIx/m>.

Br16op BapuanTa nis 3agaun Ned



% T,eyr | t,°C RF‘X;'T

1541 | 60+J1 | 10+ | 20+B 1+B

n

3agaua NeS
Jis oTOIUIeHUS J0Ma B TEUEHHE CYTOK IMOTpeOyeTcs HEKOTOpPOe KOJIMYECTBO TEIUIOTH = Q
[MJ1x]. TIpu ucmonb30BaHUM Uil STOW LIEAH COJHEYHON SHEPrHU TEIUIOBAasl SHEPrHs MOXKeET ObITh
3amaceHa B BOJSHOM akKymyJiatope. JlomycTum, 4to Temieparypa ropsiueid Boasl pasHa ti [°C]. Ka-
KOBa JIOJKHA OBITh €MKOCTh 0aka akkymyssTopa V [M’], eclu TemaoBas SHEprus MOMKET HC-

I10JIb30BATHCS B OTONUTENBHBIX LENSIX 0 TEX MOp, IIOKa TeMIIepaTypa BoAbl He moHu3uTes Ao tz2 [°CJ?

Bri6op BapuanTa /uis 3agauu NeS

t1, °C | t2,°C | Q, MJIx.
50+ | 25/B | 200+B

BennuuHbl TEMI0EMKOCTH U TIOTHOCTH BOBI B3SITh U3 CIIPABOYHOM JIUTEPATYPHI.
3amauda Ne6

Kak nzmenutcs moutHocts Masoi I'DC, ecnu Hanop Bopoxpanwiniia H B 3acynuiuBelil nepuon
YMEHBIIUTCS B N pa3, a pacxox Boabl V cokparurca Ha m [%]? [lorepu B THAPOTEXHUYECKUX COOPY-
KEHUAX, BOJOBOJIAX, TYpOMHAX M FeHEPaTOpax CYUTATh MOCTOSTHHBIMH.

Bri6op BapuanTa st 3agauu Ne6

Kpurtepuu oneHnBaHus pe3yJbTATOB BbINOJIHEHUS] KOHTPOJIbHBIX PadoT:

— OIICHKA «OTJIMYHOY BBICTABIISIETCS IIPY MPABHJILHO BBITIOJIHEHHOM 3aa4e, aKKypaTHO M YHCTO,
B COOTBETCTBHH C TPEOOBAaHUAMH, O(POPMIICHHOM PELICHUH;

— OIIEHKA «XOPOIIO» BBICTABISIETCS MPH MPABHIBHO PEIICHHOW 3a/1aue W IPU HAINYMHU B X0/
BBITTOJIHEHUS] HE3HAYUTEIBHBIX TIOMApOK;

— OIICHKA «yIOBJICTBOPUTEIILHO» BBICTABIISCTCSA, €CIM IOCIE MPOBEPKH B 33jade OyIyT HC-
IpaBJIeHbI Bce OIMOKH 1 OHa OynieT oopmileHa B COOTBETCTBUU C ITYHKTOM BBIIIIE.

— BO BCEX OCTAJIbHBIX CITydasx paboTa HE 3aCUMTHIBACTCS U BBIIACTCS IPYTOi BapHUaHT.




ITPOMEXYTOUYHAA ATTECTAIIUA

Bomnpoce! k 3a4ery

1. IloTeHnMaIbHBIE BO3MOKHOCTH MCIIOJIb30BaHUS HETPAJAULIMOHHBIX BO3OOHOBIIIEMBIX HCTOY-
HUKOB DHEPIHUH.

2. Hay4Hble MpUHLMIIBI UCTIOIB30BaHUS BO3OOHOBIIIEMBIX HCTOUHIUKOB SHEPTUH.

3. Texuuueckue nMpodIeMbl HCIIOJIB30BaHUS BO3OOHOBIIAEMBIX HCTOUHHKOB YHEPIUH.

4. ConanbHO-?5KOHOMUYECKHE MOCIEICTBHUS Pa3BUTHS SHEPTETUKHU HA BOSOOHOBIISIEMBIX HC-
TOYHUKAX YHEPIHUH.

5. 3ajaun ¥ IpUOPUTETHI DHEPreTUUECKOl cTpaTerun Poceun.

6. CoBpeMeHHas sHepreTuyeckas cucrema Poccun.

7. OcHOBHBIE OOBEKTHI HETPAAULIMOHHOM YHEpreTuku Poccum.

8. Ocobennoctu ucnonpzoBanuss HBUD B sHEpreTHYECKOM CEKTOPE.

9. MexaHu3mbl peanuzanuu nporpammel BHeaApeHuss 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.

Cocrosinue pazpadorok HBUD B Poccum.

CocrosiHEe TPOM3BOICTBA U IIpobaeMbl ucnonbszoBanust HBUD B Poccum.
[IpoucxoxaeHrne COTHEYHON YHEPTUU.

Wcropus pa3BuTUs UCIOIB30BAHUS COJTHEUHOM SHEPTUU YETIOBEUECTBOM.
CoJIHEeUHOE U3TTyUYCHHUE.

OmnpeneneHne NHTEHCUBHOCTH COJTHEYHOI'O U3TYUYEHUS.

[IpeoOpa3zoBaHKe COMTHEYHOU SHEPTHH B DJICKTPUUYECTBO.

bamenHble ¥ MOJYJIBHBIE 3JIEKTPOCTAHIUH.

ConHeuHsble OaTapew.

[IpeoOpazoBaHne CONHEYHON SHEPTUH B TEIIOBYIO SHEPTHUIO.

HoBble KOHCTPYKIIMU COTHEYHBIX KOJUIEKTOPOB.

OKcIulyaTalluOHHAs HAJIeKHOCTh COJTHEYHBIX KOJIEKTOPOB.

OCHOBHBIE 3JIEMEHTHI U IPUHIUIHAIBHbBIE CXEMbI CUCTEM T'€JIHOTEINIOCHAOKEHMSL.
Tennonpon3BoAUTENEHOCTD U KO GUIMEHT IMOJIE3HOTO NSHCTBUS COTHEUYHON YCTAaHOBKH.
OneIT NCIIOJIB30BaHUS COJTHEYHON YCTaHOBKH.

Metoauka pacyeTa COJTHEYHBIX CUCTEM TEIUIOCHAOKEHHUSL.

OHepreTUyYecKHe MoKa3aTeal CUCTEMbI FeIMOTEINIOCHA0KEHNU .

DKOHOMUYECKHE NTOKA3aTEIN CUCTEMBI I'eTHOTEINIOCHA0XKEHUSI.

[Tpumep pacyera resin0yCTaHOBKH.

Hcnonp30BaHue COTHEYHON SHEPTUM JUIS HATPEBA BOJBL.

XapaKkTEepUCTUKH PaMallnOHHOIO PEKUMA.

ConHeuHble BOAOHArpEeBaTENbHBIE YCTAHOBKHU.

CreneHb 4YepHOTHI U MOTJIOUIATENbHAS CIOCOOHOCTh MATEPUAIOB.

PexumMbl paboThI MIIOCKOTO COJIHEYHOTO KOJUIEKTOpA.

MeToauka ucnbpITaHus KOJJIEKTOPA.

Pacuer nmpou3BOIUTEIHLHOCTH IeTMOYCTAHOBOK ISl TOPSYETO BOJOCHA0KEHUS.
[ToreHnuanbHbIE BO3MOXKHOCTH MCIIOJIb30BAaHHS COJIHEUHOM SHEPIUHU B TEIIIOCHAOKEHUN

MOJIOYHBIX (hepM.

Ha.

37.
38.

39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

Hcnonb30BaHne COTHEUHOW SHEPTUH MPH 3aTOTOBKE CEHA.
XapakTepucTrKa paJldalluOHHOTO PEXXMMa COJTHIA KaK UCTOUYHMKA YHEPTUU JJIs CYIIKHU Ce-

Knaccudukanus 1 KOHCTPYKIIMH T€THOKOIIEKTOPOB-CYIIHIIOK.
Betep kak UCTOYHUK SHEPIUH.

Berposnepreruueckuil Kagacrp.

OCHOBBI TEOPUH UCTIOIB30BAHUS SHEPTUH BETPA.

MoIHOCTB, pa3BUBacMasi BETPOKOJIECOM.

KoaddurmenT ncnonbp3oBaHus SHEPTHH BETPA.
AdpoMHAMHUYECKUE XapaKTEPUCTUKH BETPOArPeraToB.
[Ipunuun paboTsl BeTpokoeca.

OCHOBHBIE BUIbI U 2JIEMEHTHI BETPOIHEPI€TUUECKUX YCTAHOBOK.
Knaccudukanus BeTpoycTaHOBOK.



49.
50.
51.
52.
53.
54.
55.
56.
57.

KoHcTpykiiuu BeTpoycTaHOBOK.

OO0ure MpUHLIUIIBI AKKYMYJIHPOBAHUS SHEPTUH, TPOU3BOIUMON BETPOYCTAHOBKAMH.
MexaHnuyeckue aKkKyMyJIsiTOpbl BETPOArperaTosB.

Mertozas! TUAPABINYECKOrO AKKYMYJIMPOBAHUS DHEPIUH.

CxeMbl MHEBMATUYECKOT0 aKKyMYIHPOBAHUS YHEPTHH.

TennoBble aKKyMYJIITOPBI.

BopopoaHoe akkymynupoBaHHe.

[IpuMeHeHue 2IEKTPOXUMUYECKUX AKKYMYJIITOPOB B BETPOYCTaHOBKAX.

MeTtoapl pe3epBUpOBaHUS BEeTpOIHEpreTHIecKux arperatoB 1 BOC u cuctemsl 1y0aupoBa-

HUA UX MOIIHOCTH.

38.
59.
60.

Bp160p 1 cXeMBbI UCIIOIB30BAHMS PE3EPBHOM YCTAHOBKH.
Metoap! 1y0IMpOBaHUs MOIITHOCTH BETPOIHEPIrEeTHYECKUX YCTAHOBOK.
Hcnons3zoBanne BOC B sHEprocucremMax u napajiesbHas padota BOY ¢ HeBeTpoBbIMU

HSHEProyCTaHOBKAMHU.

61.
62.
63.
64.
65.

Pexumbl pabOTHI M MOIITHOCTH BETPOAIEKTPUUECKON YCTaHOBKH.

OMBIT UCTIOJIB30BaHUSI BETPOIHEPTETUUECKUX YCTAHOBOK.

[Tpon3BOACTBO MEXAaHUYECKOM pabOTHI.

[Ipon3BOACTBO AIEKTPOIHEPTUH.

Onenka 5KOHOMUYECKOM 3(hPEeKTUBHOCTH UCIIOIB30BAaHUS SHEPTHH BETpa JIJIs JIEKTPO- U

TeriocHa0xeHus norpedureneii Cesepa.

66.

MeTtoauka BbIOOpa BETPOIHEPTETUUECKUX YCTAHOBOK JIJISl SHEPTOCHAOKEHUS CEIbCKOXO-

3sIICTBEHHBIX MTOTPEOUTENEH.

aX.

67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.

80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.

DHepreTU4ecKrne 1 YKOHOMUYECKHE ITOKA3ATENIN UCIIOIb30BAHNS BETPOYCTAHOBOK.
Mopckasi BeTpo3HepreTuKa.

TexHuka 6€30MaCHOCTH IPU MOHTAXE M IKCILTyaTallMK YHEProyCcTaHOBOK Ha BUD.
OnacHocTH, CBSI3aHHBIE ¢ MOHTKOM U JKCIUTyaTalueil s3HeproycraHoBok Ha B1O.
MoHTaX M 3KCIUTyaTalus SHEProyCTaHOBOK.

OCHOBHBIE 3Tarnbl U HAMIPABJICHUS PA3BUTHS MAJION THAPOIHEPTETUKH.

HcxonHble THAPOIOTMYECKUE JaHHBIE JUIsl THIPOIHEPIeTUYECKUX PACUETOB.
[Torennuman Manoi rTUAPOIHEPTETUKHU.

I'maposHepreTuyecKrii MOTEHIMAT MaJIbIX PEK.

I'maposHepreruyueckue pecypchl BOAOXPAHUIINIL HEIHEPTETUUECKOTO Ha3HAYCHUSI.
[IpoextupoBanue manbix ['DC.

OCHOBHBIE CXEMbI UCIIOIb30BAHUS BOJHON YHEPTUU.

[Tpumep cxembl Masioi I'DC 115 MCTIONB30BaHUS HA CEIbCKOXO03SMCTBEHHBIX TPEATPHUSATH-

Omnpenenenne oCHOBHBIX IapaMmeTpoB Maibix I'OC.

['uapocunoBoe obopynoBanue Maiabix ['IC.

Muxkpo I'DOC.

DOxoHomuueckas 3¢ exkTuBHOCTh Mabix ['DC.

IIpumep pacuera.

OO0111e MoI0KEHHS UCTIOJIb30BAaHNE PHEPTUH OMOMACCHI.
buomacca, OCHOBHBIE TOHSITHS U ONPEICICHHUS.

[Tpon3BOACTBO OMOMACCHI JIJIs1 PHEPTETUUECKUX IIEIICH.

[Ipouecce! yTunu3zanuu OMOMaCCHI.

MeTtoap! osrydeHus: 6rorasa. lcxoaHbIid MaTepua Jjisl OJIy4eHHs Ororasa.
Knaccudukanus 1 KOHCTPYKIHMS OHMOTra30BbIX YCTAHOBOK.
Kpurepuu oneHku 3¢ (peKTHBHOCTH MOTYICHUST OMorasa.
Hcnonws3oBanue Temia 3emMiin.

["'eoTepMarnbHbIe pecypChl U UX THIIbI.

Hcnonp3oBanue reoTepMabHON SHEPTHUM.

Hcnonb30BaHNE HU3KONMOTEHIIUAIBHOTO TEIIa 3EMIIH.
Hcnonp3oBanne 3HEpruu OKeaHa U OLIEHKA €ro PECYPCOB.
DKOHOMHUYECKAasi XapaKTePUCTHKA OKEAHNYECKHUX AJIEKTPOCTAHIIUH.



98. Kputepuu 3K010r0-3KOHOMHYECKON (PPEKTHBHOCTH YHEPTETUICCKUX TEXHOIOTHMA.

99. TeXHUKO-2KOHOMHUYECKOe 000CHOBaHHE BEIOOpA BapuaHTa AJIEKTPOCHAOKEHHUS CETbCKOTO
paiioHa.

100. KommnekcHas snekTpudukanus cebCKOX03sHCTBEHHBIX oTpeduTeneit Ha ocnoBe HBUD

Kpurepun onieHkH 3HaAHMI CTYACHTOB HA 3a4eTe:

— «3aUTEHO» BBICTABIISIETCS CTYIEHTY, KOTOPBIA TBEPIO YCBOWJ NMPOrpaMMHBIN MaTepuall, rpa-
MOTHO M IO CYIIECTBY, 0€3 CYIIeCTBEHHBIX HETOUHOCTEH OTBEYaeT Ha BOIPOCHI, BIIaJ€ET HEOOXOIM-
MBIMH HaBBIKAMU U IIPUEMaMU BBIITOJHEHHS TPAKTUYECKUX 3aJaHUM.

— «HE3aYTEHO» BBICTABIIAETCS CTYIEHTY, KOTOPBIM HE 3HAET 3HAYUTEIbHOW YaCTH IIPOrPaMMHO-
ro MaTepuaia, JOIyCKaeT NMPUHLIUINAIBHBIE OIIMOKH, HEYBEPEHHO, ¢ OOJBIIMMH 3aTPyIHEHUSIMHU
BBITNOJIHAECT IPAKTUYCCKUE 3a0AHUS.



3AJJAHUA U151 OHEHKH YPOBHA COOPMHUPOBAHHOCTH
KOMIIETEHIIUH

3ananus 1Js1 oueHkH chopMupoBaHHOCTH KomneTeHInU «OITK-4»:

1. Kakue Hanbosee BaxxHbIe yCIOBHS HECyT Hcnonb3oBanne HBUD B
SHEPTETUYECKOM CEKTOpE:

1) sKoJOTHYECKOE, PETUOHATBHOE, MHBECTUIIMOHHOE.

2) SKOJIOTUYECKHE, COITMaIbHBIC, PETHOHAILHBIE.

3) SKOHOMHUYECKHUE, IKOJOTUUECKUE, TIOJTUTUIECKHUE.

4) 5KOHOMHYECKHUE, THBECTUIITMOHHBIC, COITUAILHBIC.

2. KaKI/Ie NCTOYHHUKHU 3H€pFI/II/I ABJIAKOTCA TpaI[I/IL[I/IOHHBIMI/I.
1) ADC, I'DC, PAC.

2) TOC, TDC. A3C.

3) ADC, TDC, TAC.

4)TDC, TAC, KIICC.

3. Kakue 13 npeacTapieHHbIX HCTOYHUKOB SHEPTUU OTHOCSTCS K BO30OHOBIISIEMBIM:
1) ra3, He(Tb.

2) MaclIeHUYHbIE PACTEHUs, Ia3.

3) reoTepManbHasl SHEPrUs, YHEPTHs COIHILIA.

4) MaclIeHUYHbIE PACTCHHUsI, SHEPTHsST OMOMACCHI.

4. Kakue u3 npeACTaBICHHBIX HCTOYHIUKOB SHEPTUU OTHOCATCS K HE BO30OHOBIISIEMBIM:
1) ra3, He(Th.

2) MacJIEHUYHbIE PACTEHUS, Ia3.

3) reoTepManbHask YHEPTHsI, SHEPTHST OMOMACCHI.

4) HedTb, FHEPTUSA OUOMACCHI.

5. Kakoit uCTOYHUK 3HEPTUU MOTCHIIMAIBHO HECET HanOOJIBIIYIO AKOJIOTHYECKYIO OTTACHOCTD:
1) connie.

2) TOC.

3) ADC.

4) ADC, conHrie.

5) Bce nepevyncieHHbIE.

3ananus 1Js1 oueHku copmupoBaHHocTH KomneTeHInu «ITKO-4»:

1. 13 4ero cocTOUT COTHEUHBINH KOJJICKTOP VI TEIIOCHAOKEHHS
1) moynpoBOTHUKOBBIE (POTOAMOIBI.

2) TpyOBI T€TMUEBBIMH 3JIEMEHTAMHU.

3) nonynpoBOAHUKOBBIE CBETOAHOIBI.

4) Bce NepeUnCIeHHOE.

2. Moryt 11 paboTaTh COJHEUHbIE FeIN0-KOJIJIEKTOPBI B 3UMHEE BpEMSI.
1) na.

2) HeT.

3) TOJIBKO YTPOM, KOT/Ja COJTHEUHBIE JTy4Yd MAaKCUMAJIbHO TOXOJAT JI0
MOBEPXHOCTH.

4) TOJBKO B MOJHOJIYHUE

3. Kakue nonomHuTEILHBIE PAOOTH HY)KHO ITPOBOJIUTH B 3UMHUIN TIEPHO/I,
YTOOBI resineBasl yCTaHOBKa paboTaia

1) ouncTKa KOJUIEKTOpA OT CHETa.

2) OUNCTKA KOJJIEKTOPA OT UHEA.

3) ajmanTanusi aBTOMAaTUKH YCTAHOBKH.

4) Bc€ nepeuncieHHoe.

4. KakoBa npou3BOUTEIbHOCTh T€JIMOYCTAHOBKY B 3UMHUU TTEPUOJT



1) menee 30%.

2) 30%.

3) 6onee 30%.

4) Npou3BOIUTEIBLHOCTh OTCYTCTBYET.

5. 1711 4ero NpuMEHSIFOTCSL COJIHEUHBIE IeJIMOYCTAaHOBKH B CEJIBCKOM XO351CTBE
1) obGorpeB moia B KOPOBHUKE C MOJIOTHIKOM.

2) cyIika ceHa,

3) noay4yeHue IEKTPUUECKON SHEPTUH.

4) monay4deHue TeIJI0BOW SHEPTHH.

3ananus 1Js1 oueHku copmMupoBaHHocTH KomneTeHIHU «ITKO-4»:

1. I'ne pacnonioxkeHa KpynHeimas B Poccun BETpOAJIEKTPOCTAHLINS:

1) Ha Kamuarke

2) B Kanununrpaackoii odbnactu

3) B KpacHonmapckom kpae

2. OTpacnp 3HEpPreTHKH, CIEIHATHU3UPYIOMAsAcs Ha TpeoOpa30BaHUN KHHETHYECKON SHEPTHH
BO3/IYILIHBIX Macc B aTMoc(epe B NIEKTPUUECKYI0, MEXaHNUECKYIO, TEIIOBYIO WU B JIIOOYIO APYTYIO
dbopmy 3HEpruu, yrnoOHyI0 Ui UCIIOIb30BAHUS B HAPOJHOM XO3SHCTBE:

1) Conmueunas sHEpreTUKA

2) Berposnepreruka

3) lM'uaposHepreTrka

3. TonnmBo U3 paCTUTENBHOTO WM KUBOTHOTO CBIPbS, U3 MPOIYKTOB KU3HEACATEIHHOCTH Op-
TaHU3MOB WJIM OPIraHUYECKUX MPOMBIIIIEHHBIX OTXO/I0B!

1) Buoronnuso

2) Betposnepreruka

3) ConHeuHas 3HepreTuka

4 HamnpaieHue aabTepHATUBHOW SHEPTreTUKU, OCHOBAHHOE Ha HEMOCPEACTBEHHOM UCIOJIb30-
BAaHUH COJTHEUHOTO M3TYUYCHUS IS TOTYUYEHUS SHEPTHH B KAKOM-TTHOO0 BHJIE:

1) Berposnepreruka

2) 'mpposHepreTrka

3) ConHevHas 2HEpreTUKa

5. O6nacTp X03HUCTBEHHO-9KOHOMHYECKOM JIeSITEIbHOCTH YeJI0BEKa, COBOKYITHOCTh OOJIBIITNX
€CTECTBEHHBIX U UCKYCCTBEHHBIX MOACUCTEM, CIY>KaLIUX ISl TPeoOpa30oBaHUsl SHEPTUU BOIHOTO I10-
TOKA B JIEKTPHUUECKYIO SHEPTHIO:

1) M'aaposnepreruka +

2) Berposnepreruka

3) ConHeuHas 3HepreTuka

3ananus AJs1 oueHkH c(popMHuPOBaHHOCTH KomneTeHINH «ITKO-4»:

1.YcrpoiicTBo miist mpeoOpa3oBaHUsl KHHETUYECKON YHEPTUH BETPOBOTO TTOTOKA B MEXaHUYE-
CKYIO DHEPTHIO BPAIIEHUSI pOTOpa C MOCIEAYIONIUM €€ mpeoOpa3oBaHUEM B SJEKTPHUUECKYIO JHEP-
THIO:

1) Berporeneparop

2) HazemHas BeTpsiHast 3JIEKTPOCTAHITUS

3) Berpsinast anekTpocTaHIUs

2. [TonyyeHue 37IEKTPOIHEPTHH C TTOMOIILIO0 (POTOIIIEMEHTOB:

1) ABurarens Ctupiausra

2) ®oToBOJIbTaNKA

3) I'ennorepmainbHasl SHEPreTHKa

3. DHepreTUYeCKrii SKBUBAJICHT BETPOBOTO MOTOKA KAKOW-TMO0 MECTHOCTH Ha OTNPECIICHHON
BBICOTE HAJl TOBEPXHOCTHIO 3€MJIU:

1) BanoBoii moTeHIMaN

2) Texuu4eckuii moTEHITAAT



3) BetpoBoii nmoreHmman

4. Kakue 37eKTpOCTaHIIMU TTOKA HE CYILECTBYIOT:

1) I'po3oBbie

2) ITpunuBHbIE

3) BonHoBBbIC

5. COBOKYIMHOCTb MEPCIEKTUBHBIX CIIOCOOOB MOIY4EHUS, IepeJaun U UCIOIb30BaHUS YHEPTUH,
KOTOpBIE PacTpOCTPaHEeHbl HE TaK IIMPOKO, KaK TPAAUIIMOHHbIE, OHAKO MPEJICTABISIOT HHTEPEC U3-
3a BBIFOJTHOCTH MX MCIIOJIb30BaHMS U, KaK MPaBUIIO, HU3KOM PUCKE IPHUYMHEHUS Bpela OKpYKaromei
cpene:

1) AnprepHaTUBHAs SHEPTETUKA

2) ConmHeuHast YHEpPTreTUKa

3) Berposnepreruka

3ananus AJs1 oueHkH c(popMHUPOBaHHOCTH KomneTeHINU «ITKO-4»:

1. HanmpaBneHue 3HEPreTUKH, OCHOBAaHHOE Ha MTPOU3BOCTBE JIEKTPUUECKOM SHEPTUU 3a CUET
SHEPTUHU, COACPKAIICICS B HEAPAX 3EMIIU, Ha TEOTEPMAIbHBIX CTAHIIUAX:

1) I'po3oBast sHEpreTHKA

2) 'eoTrepManbHast SHepreTuka +

3) Bonopoanas sHepreTrka

2. C 2009 roga paboTaeT eTMHCTBEHHAs! B MUPE OCMOTHYECKAs! 3JIEKTPOCTAHIIHS: SHEPTH 10-
ObIBaeTCs pU MEPEMELINBaHUU IIPECHOM U MOPCKOM BOABI. ['1€ HaXOUTCs 3Ta AJIEKTPOCTAHIIUA:

1) B Hopserun

2) B Ucnannun

3) B llIBenunu

3. HoBast TeHI€HIMA B SHEPTETUKE, CBSI3aHHAA C MPOU3BOJCTBOM TEIIOBOM M 3JIEKTPHUUYECKOM
SHEPIrUu:

1) YrpaBnsieMblii TEpMOSICPHBIN CHHTE3

2) 'eoTepManbHasi SJHEpPreTuka

3) Pacnipenenénroe mpou3BOCTBO SHEPTUU

4. Tun BEeTPSIHBIX JIEKTPOCTAHIIHIA, BETPOreHEPATOPBI KOTOPHIX YCTAHABIMBAIOTCS HA HEOOIb-
[IOM yJaJIeHUH OT Oepera Mops HJIM OKeaHa:

1) llens¢oBast BeTpsiHAs HIEKTPOCTAHLIUS

2) HazemHas BeTpsiHast 3JIEKTPOCTAHITUS

3) IIpubpesxHas BeTpsiHAst AIEKTPOCTAHLIUS

5. Kakas u3 mepeuncieHHbIX cTpaH — Jmjiep B chepe COTHEYHON SHEPTETHKHU:

1) ®panrus

2) I'epmanus

3) Ucnanus

IIpaBujibHbIE OTBETHI

IIKO-4:
11
23
34
41
54

[TKO-4:
12
21
34
43
53



IIKO-4:
12
22
31
43
51

[TKO-4:
11
22
31
41
51

IIKO-4:
11
22
33
43
52

3ananus 1Js1 oueHku chopmMupoBaHHocTH KomneTeHINU «ITKO-4»:

1. [lepeuncnure crnenupuIeckrue 0COOEHHOCTH BO30OHOBISIEMBIX HCTOYHUKOB SHEPTUU?

2. [lepeuncinnTe OCHOBHBIEC HAMPABJIEHUS UCIIOJIH30BAHUS COJTHEYHOM SHEPrUn?

3. Kak Bnuser temnepatypa Ha KIIJ[ conHedHbIX 3]IEeMEHTOB, U3TOTOBICHHBIX U3 KPUCTAJLIINYE-
CKOr'0 KpeMHUs?

4. Ilepeunciante OCHOBHBIE JIEMEHTHI BETPOIHEPTreTUUECKON YCTaHOBKU?

5. M3 kakux MarepuaioB U3roTABIMBAIOT COJIHEYHBIE JIEMEHTHI?

3ananus 1Js1 oueHku copmMupoBaHHocTH KomneTeHINU «ITKO-4»:

1. Ilepeuncnure ocHOBHBIE HegocTaTku BOC?

2. Ilmrocer I'DC?

3. TonnuBo U3 paCTUTEIBLHOTO WJIU )KUBOTHOTO CHIPbS, U3 IPOIYKTOB KU3HEAEATEILHOCTH Op-
TaHU3MOB WJIM OPIraHUYECKUX MPOMBIIIEHHBIX OTX0JI0B?

4. HanbGonee MCnosib3yeMbIid THIT SJIEKTPOCTAHIINN B PD?

5. Kakoe ToniamBo UCIoIb3yeTcsl Ha aTOMHBIX 3JIEKTPOCTAHIUAX ?

3ananus AJs1 oueHkH c(popMHuPOBaHHOCTH KomneTeHINH «ITKO-4»:

1. Munycet ADC?

2. Ha Takoif 311eKTpoCTaHIIUN BBIPaOaTHIBAIOT 3JEKTPOIHEPTHIO U TETIO?

3. COBOKYMHOCTh MEPCHEKTUBHBIX CIIOCOOOB MOIYUYECHHUS, IEPEJAUH U UCIIOIb30BaHUs SHEPTHH,
KOTOpBIE PacIpOCTPaHEHBbI HE TAK ILIMPOKO, KaK TPAAULIMOHHbIE, OJHAKO MIPEJICTABIISIIOT HHTEPEC U3-
3a BBITOJTHOCTHU MX MCHOJIB30BAHUS U, KaK PABUJIO, HU3KOM PUCKE MPUUMHEHUS Bpeia OKpyKarolen
cpene?

4. OTpacib YHEPTEeTUKH, CTICITUATH3UPYIONIAsICS Ha TPeoOpa30BaHUN KUHETHIECKON SHEPTUU
BO3AYIIHBIX Macc B aTMoc(epe B AJIEKTPHUECKYI0, MEXaHUYECKYIO, TEIUIOBYIO WM B JIIO0YIO JPYTYIO
dbopMy sHepruu, yao0HYIO IJIs UCTIOJIb30BaHUS B HAPOJIHOM XO0351CTBE

5. HampaBneHnue anbTepHATUBHON SHEPreTUKHU, OCHOBAHHOE HA HETIOCPEACTBEHHOM HCIIOJNIb30-
BaHUU COJTHEUHOTO U3TYUYECHHUS [Tl TOTYUESHHsI SHEPTUU B KaKOM-JIH00 BHie?

3ananus 1Js1 oueHku chopmupoBaHHocTH KomneTeHINU «ITKO-4»:

1.K SJICKTPOCTAHIUAM, UCIIOJIB3YIOIIUM BO300HOBJIsIEMbIE HCTOUHHKH OHCPIruu, OTHOCSTCS?



2. XapakTepHOH 0COOEHHOCTBIO YHEPTOCUCTEM Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUH SIB-
nsiercs’?

3. Kakyro sHEpruro COTHEYHOTO U3Ty4eHHUs UCTIOIB3YIOT (poTobaTapen?

4. OTHOIIEHUE HEPTUH, BOCIIPHHUMAEMON BETPOKOJIECOM, K MTOJTHOW YHEPTUH, KOTOPOH o0ia-
JIae€T BO3YIIHBIM MOTOK HA3BIBAETCA?

5. MoIHocTh BeTpoKoJjieca B OOJbIIIeH CTENECHH 3aBUCUT OT?

3ananus AJs1 oueHkH c(hopMHUPOBaHHOCTH KomneTeHINU «ITKO-4»:

1 Momnocts mpoektupyeMoi ['DC paccuuThiBaeTCs 10 mapaMmerpam?

2 PaboTa npuJIMBHOMN 3JIEKTPOCTAHLIMU HEBO3MOXKHA B CITydae, eciu?

3. [IpssiMmoe mpeoOpa3zoBaHUE COTHEUHON YHEPTUHU B AICKTPUICCKYIO HA3hIBACTCS?

4. K dakropam HEOIAronpusiTHOrO BO3JCHCTBHS BETPOIHEPTETUKH HA OKPYKAIOIIYIO CPEIy
OTHOCSTCS?

5. 3aBUCHMOCTD BBIXOJIHOM MOIIIHOCTH BETpOArperara 0T CKOpOCTH BETpa HE3aTOPMOKEHHOTO
IIOTOKA Ha3bIBaeTcA?

CocraBuTenb Huxkonos C.A.
(nmoamnucek)




MATPHUIA COOTBETCTBUA KPUTEPUEB OIEHKHM YPOBHIO
C®»OPMHUPOBAHHOCTHU KOMIIETEHIIVH

Kpurepuu onenku

\ YpoBeHb CHOPMUPOBAHHOCTU KOMITETEHITAN

OIIEHKH 10 MATHOAILHOI CHCTeMe

«OmauyHo»

«Bbicokull ypoBeHby»

«Xopowo»

«IIoBbluweHHblll ypoBeHby»

«YdoBremBopumenbHo»

«I1opo2oBbiil ypobeHby

«Heydo6BnembBopumenbHoy»

«He docmamouHblii»

OIIEHKH II0 CHCTeMe «3a4veT — He3adeT»

«3aumeHoy

«J[ocmamouHblil»

«He 3aumeHo»

«He docmamouHbLii»

Mertoauyeckue MaTepHaJbl, ONpe/esisioliye NPoleAypy oleHUBaHUS 3HAHMIA,
yYMeHHIi1, HABHIKOB U (HJIH) ONBITA JeSATeTHbHOCTH, XapaKTepH3yIOIHX
3Tanbl (OPMHUPOBAHUS KOMIIeTeHIHI

1. ITonoxxenne «O 6GamIbHO-PEUTUHIOBOM CHUCTeMe aTTecTaluu cTyneHToB»: CMK ITH/I
08-01-2022, BBemeno mpukazom oT 28.09.2011 Ne371-0 (http://nsau.edu.ru/file/403: pexxum

JIOCTYTIa CBOOOJTHBIN);

2. ITonoxxenne «O MpoBeleHNN TeKylero KOHTPOJIA U HpOMe)Ky'TO“IHOIZ aTTeCTalluu1

obyuaroruxcsi B PI'BOY BO Hoocubupckuit 'AV»: CMK TTH/I

77-01-2022, BBemeHO B

nevictBue mprkazoMm oT 03.08.2015 Ne268a-0 (http://nsau.edu.ru/file/104821: pexxum mocTyma

CBOOOHBIN).
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