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1. ITacnopT (poHAQ OLIeHOYHBIX CPe/ICTB AUCIIUILTUHBI
«A/TbTepHAaTHUBHbIE H BO300HOB/IAeMbI€ HCTOUHHUKH YHEPTHH»

Ko
A . HaumeHnoBaHue
Ne | KonTposiupyembie pa3je/nbl (TeMbl) KOHTPO/IMPYeMOH OLEHOYHOIO
n/n | AUCHUIITHHBI KOMIIeTeHI{UH H
cpeacTBa
(nu ee yacTn)
PoJib SHepreTHKY B Pa3BUTHH Ue/I0OBeYeCcKOTo 0bIIiecTBa OIIK-3
1 Omnpoc. Ilpaktuueckoe,
3amnackl SHEPropecypcoB 1 UX MPOU3BO/CTBO. sansTre. peepar
T OI1IK-3 Ompoc. IlpakTryeckoe,
a[MLIUOHHbIE SHEPreTUUeCKUe pecypChl
2 baa P pecyp 3ansiThe. pedepar
OIIK-3 Omnpoc. IlpakTrueckoe,
3 IobbIua v TpaHCIIOPT ra3a
sansaTue. pedepaT
OI1K-3 Omnpoc. IlpakTnueckoe,
4 Yrons
3ansTre. pedepaT
HeTpaauiiionHsle (BCrioMorare/ibHble) TOTIUBHBIE OIIK-3 Ormpoc. [IpaxkTuueckoe,
5 | pecypchl 3anaTHe. pedepar
OIIK-3 Onpoc. IlpakTiueckoe,
6 ATOMHas 5HepreTuKa
sansTue. pepepaT
OIIK-3 Omnpoc. IlpakTrueckoe,
7 I'mpposHepretuka
3ansTre. pedepaT
OI1IK-3 Omnpoc. IlpakTrueckoe,
8 [TepcriekTrBHas SHEpreTHKa
sanaTue. pedepaT
TexHoreHHsble yrpo3ssl IPUPOJE U YeJ0BeuecTBy, OIlK-3 Omnpoc. ITpakTueckoe,
9 ucxogsiye ot gearenbHoctr TOK, 1 criocobbl ux sansTre. pedepar
OrpaHUYeHUst
Yiep6bl OKpysKaroLLeli cpejie ¥ aBapuu Ha 06beKTax OIIK-3 Ompoc. IpakTryeckoe,
10 | TOK sansiTie. pedepar

2. IEPEYEHb OIEHOYHBIX CPEACTB/

|Ng | HaumeHoBaHM

KpaTKaﬂ XdPAKTEPUCTHKA

| IIpeacraBiienue




e OL|€HOYHOI'0 Cpe/iCTBa
/| OLEHOYHOro OLIeHOYHOI'0
cpejCTBa cpejcCTBa
B oHpe

1 | Komoksuym Cpe/iCTBO KOHTPOJISI YCBOEHUST yueOHOTO Bomnpocs! o

Marepuasa TeMbl, pasjesia Uiy paszesioB TeMaM / paszenam

JIWCLIATIIMHBI, OPraHU30BaHHOE KakK JUCLIATITAHBI

yueOHOe 3aHsATHe B BUjle cobece0BaHUS

Tpero/iaBaTesisi C 00yJaroIMMUCs
2 | loknao, [TpoAyKT caMOCTOSITeNTbHOM pabOThI CTY/I€HTa, Tembl 0K/1a/I0B,

coobujeHue TIPe/ICTaB/ISIOIINI OO0 MyO/IMUHOe BBICTYTIIEHHE coo0IeHni

[To perieHuto orpeiesieHHON yuebHO- TIPaKTHUeCKOM,

yueOHO-HCCIeJOBaTe/IbCKON WM HayUHOUW TeMBI
3 ITpoAyKT CaMOCTOSTETbHOW PabOThI CTY/IE€HTA,

TIPeICTaB/ISIONUIN c000H KpaTKoe

M3/I0)KeHHe B TUCbMEHHOM BH/Ie NOTyYeHHbIX Pe3y/IbTaToB

TeOpeTUYeCKOr0 aHa/In3a Orpe/ie/IeHHOW HayyHoU (yue6HO-

Pecdepat P N pex Y v Tewmbl pepepaToB

HCCJIe/I0BATe/IbCKOM) TEMBI, T/I€ aBTOP PACKPBIBAET CYTh

HCcelyeMow 1po6/ieMbl, PUBOAUT Pa3/IMUHbIE TOUKH

3peHusi, a TAK)Ke COOCTBeHHbIe

B3IJ/IA4bl Ha Hee
4 | 3auem/ sk3amen | Vitorosasi popma OLIEHKH 3HAHUIM Boripocsl K

3aueTy/3K3amMeHy

3. KomiuiekThl 3aJJaHUi /I/Is1 BBIMIO/THEHHS MPAKTHUEeCKUX U J1ab0paTopHBIX

paboTt

3.1 KoMnieKT 3ailaHuii A/1A MPAaKTHUYECKUX PadoT:

Ne HauMeHoBaHue pasjesa C
o/ S ojJiep>kaHue pasjena
[Tpobsiembl
3KOJIOFMYeCKOi [Tpr3HaKy TeXHOT€HHOTO BJIUSIHUS Ha K/IMMAT U TIOTOZY
1 | 6e3omacHocTH pu obpexros TIK. .
706bIYe ¥ TPaHCTIOpTE OcobenHocTs Poccui B acrekTe BO3/IeMCTBUS Ha
HedTH. OKPY>KaroIIyto cpey.
OHepreTyKa Ha OCHOBe HeTPaJMLIMOHHBIX
2 | FeorepmanbHas SHEPTUs | po306HOB/IAEMBIX HCTOUHUKOB SHEPTHM.
['eoTepMasibHbIe CTAHLIUU.
3 | ConHeunas sHepreTnka Oneprus cosHLA. CoHeuHble KOJIJIeKTOPBI ¥ OaTapew.

ITpou3BO/ICTBO COTHEYHOM SHEPTHM.




BetposHepretuueckue OHeprus BeTpa. BeTpoycTaHOBKU.

4 YCTaHOBKH. DHEPrust [Ipon3BOACTBO 3HepPruy BeTpa. JHeprvs BoOJIH. [Ipou3BOACTBO
BOJIH OKeaHa SHEpPruu BOJH.
ToriBHBIE o o
Bo3gelicTBue  TOIUVIMBHBIX 3JIEKTPOCTAHLMKA Ha OKPY KaroLyrO
5 | s;eKkTpocTaHLUu u cpeny

OKpY’Katolllasi cpefia

ABC wu okpyxarolas . .
cpesa Bo3zelicTBue  aTOMHBIX — 37I€KTPOCTAHLIMM Ha OKPY>KarOLIYH0

cpeny.

OHepropecypcocbepeske
HHe KaK CI1oco0 3amuThbl

8 Criocobbl  5Hepro- M pecypcocOepexeHus. BiusHue Ha
7 | oKpy»Karolei cpesibl

OKpY’Kalolllyto cpefly.

KpuTepuu oLieHKH 0TBeTOB Ha MPAaKTHYeCKHe paboThI:

- He 3aUTeHO BBICTAB/IAETCA CTYAEHTY, eCJIH CTyJeHT He 007a/aeT [J0CTaTOYHBIM ypPOBHEM
TeOpeTUYeCKUX 3HaHWM (He 3HaeT MeTOAWKH BBIOJHEHUs IPAaKTUYeCKUX HAaBBIKOB, II0OKa3aHUM W
MPOTMBOMNOKA3aHMM, BO3MOXXHBIX OCI0>KHEHWM, HOPMaTUBbI U TPOY.) W/WIU He MOXKeT CaMOCTOSITE/IbHO
MPO/IEMOHCTPUPOBATh TPAKTUYeCKWe YMeHUs WM BBITIOJIHSET WX, Jomnyckas rpyOble ommbku. B
pe3yJibTaTe «He 3a4TeHO» CTY/IeHT He Io/yJaeT 0asuibl 3a MpakTU4YecKyo paboTy.

- 3aYTEeHO BBICTABJISIETCS CTYAEHTY, €eC/JIM CTy/eHT o0siaZlaeT TeopeTUUeCKUMU 3HaHUAMU (3HaeT
METOAUKY BBITIOJIHEHUs] TIPaKTUUeCKWX HaBbIKOB, TIOKa3aHWs U TPOTUBOIOKAa3aHUs], BO3MO’KHbIE
OC/IO)KHEHUsl, HOPMAaTWBbl U IIPOY.), CAMOCTOSITE/IbHO JIeMOHCTPUPYET BBINOJHEHUE IIPaKTUYeCKUX
YMEeHMH, [I0TyCKasi HeKOTOpble HEeTOYHOCTH (MasoCyIlleCTBeHHbIe OIIMOKM), KOTOpPbIe CaMOCTOSITeTbHO
oOHapy>kvBaeT U ObICTPO ucrpaByisieT. [Ipr3HaHueM (aKTa BHITIOTHEHHUs TTPAKTUUECKOW pabOThI SIB/SETCS -
«3auTeHo», Oa/bHBIM SKBUBAJIEHT KOTOPOTO MOYKET COCTaBJISAThH A0 TpeX Oasta 1o GanmbHO-PeHTUHTOBOM
CUCTeMe.

3.2 BOHPOCLI AJIA CAMOCTOATE/IBHOI0 H3y4YeHusA

Tembl AJIA CAMOCTOATE/IBHOI0 H3y4YeHusdA

ITpobiiembl 100bIYM U TpaHCTIOpTa HedTH. Pa3BeouHoe 6ypeHue 1 po0/ieMbI
1 o0ycTpoiicTBa MecTopokeHus1. IIpo6eMbl SKCIUTyaTalii MeCTOPoXKAeHUH. [TpobieMbl
TMIOMYTHOTO rasa.

TaHKkepHbIe TIepeBO3KH ChIpoii HedT 1 HedrerpoaykToB. [1pobieMbl riepepaboTKH ChIPOi
He()TH, 3arpsi3HeHNe IPYHTOBBIX BOJ.

[TpobsiemMbl 3KCITyaTalldd  MeCTOPOXKJeHWs. YTWIMU3alysl TOTeHLMalbHOW 3Hepruu
MarucTpajbHOTO TPHUPOJHOrO Tra3a Ha ra3opa3/laTOUHbIX M ra3opacripe/ie/TMTe/bHbIX
craHiusx. [IpobmemMbl 3KOMOTMYeCKOW 0e30macHOCTH TpU  J00blue W TPAHCIIOpPTe
TIPUPO/IHOTO ra3a.

[Tpo6nembl 106bIUM ¥ TpaHCTIOPTa yr/asi. I[IpobsieMbl SKOIOTUUECKOM 6e30macHOCTH MpH
J00bIYe ¥ TPAHCIIOPTE YTJISI.

HPO6J'I€MBI 9KOJIOrHUYeCKOM 6e30MacHOCTH IpH ,E[O6BI‘JE W TPAHCIIOPTE IOproYMX C/IaHLIEB.

OCHOBHBIE IPEUMYIECTBA TEPMOSIIEPHOM SHEPTeTHUKH.

N oo A

Vmerorpecst BO3MOXXHOCTH U 3¢ (eKTUBHOCTb NpUMeHeHus. [IpuinMBHas sHeprusl.
Vimeromiyecsi BO3MOXKHOCTH U 3¢ eKTUBHOCTh NpuMeHeHusi. bruoTornimso. OTxoppl.

[Tog3eMHble TepMasibHble BOZBL. 3amackl M pacnpoCTpaHeHUe TepMasbHbIX —BO[,.
CocTtosiHMe reoTepManbHOM 3HepreTuku B Poccum.




Pabora TOBepXHOCTH TIpM [IeHICTBUM Ha Hee CW/Ibl BeTpa. Pabora BeTpoBoro Koseca

9 KpbLIbYaTOr0 BeTPOZBUraTessl.
BetpossiekTpocTaniy. BeTpoycTaHOBKH.
10 [Tpeobpa3oBaHue TeIIOBOM YHepPryuu OKeaHa. Pecypchl TerioBoi sHepruv okeaHa. Cxema
OT3C, paboraroieii 1o 3aMKHYTOMY LIMKJTY.
11 OcCHOBHBIE TerUIOTeXHUYeCKHWe XapaKTepUCTUKW oOpraHuuyeckoro tormea. (Cocras
TormBa. ['oproune 1 HasIaCTHBIE COCTABJISIIOLIYE TOTI/IHBA.
XapakTepUCTUKH OCHOBHBIX TIPOMBIILJIEHHBIX WCTOYHUKOB BBIODOCOB 3arpsiHSIOIIMX
12 | BemectB. OCHOBHBIE T[OKa3aTeJyd HOPMHPOBAaHMS KayeCTBa OKpY’Karollleld cpefbl M
Bpe/IHBIX Bel[eCT B MPOMBIIIJIEHHBIX BbIOpOCax
3.3 Tembl pedpepaToB:
1. | Tunbl 3HepropecypcoB. Bo3MOKHOCTH UCI0/Ib30BAHUS PA3/IMUHBIX TUIIOB 3HEPropecypCoB.
2. | IIporHossl pacrionaraeMbIx 3aracoB ¥ UX UCUepIIaHusl.
3. | Pa3BegouHoe OGypenue 1 ipobsieMbl 00YCTPOMCTBA MECTOPOKAEHHSL.
4. | IIpobsiembl 3KOOTMYECKOW 6€30MacHOCTH TpH 100bIUe ¥ TPAHCTIOPTe He(TH.
5. | Beibop Tpacc ajisi MarucTpaibHbIX He(TerpOBO/IOB.
6. | TaHkepHble epeBO3KU CbIpOW HeTH U He)TenpOLyKTOB.
7. | Ilpobnemsl riepepaboTKu Chipoii He)TH, 3arpsisHeHHe TPYHTOBBIX BO/I.
8. | IIporHo3sel pacnoJ/iaraeMbIx 3aracoB U UX MCUepIIaHUsl.
9. | Ilpobsiembl 0OBIYK M TPAHCIIOPTA r'a3a
10. | TTpobyieMbl 3KCTTyaTalil MECTOPOXK/IEHHMS.
11. | YTwimsauysa  NOTeHLMaJbHOM  SHEPrMM  MaruCTpaJbHOTO — IIPUPOJHOrO rasa Ha
ra3opas/laTOUHbIX M ra3opacrpesie/uTe/IbHbIX CTaHLUSIX.
12. | Yeosb. IIporuo3sl pacrosiaraemMsIx 3aracoB U UX UCUepIiaHusl.
13. | ITpob6sieMbl 106BIYM ¥ TPAHCTIOPTA YTJIS.
14. | ITpo6emMbl 3K0/IOrHUeCKOl 6e30T1acHOCTH Tpu 100bIYe ¥ TPAHCTIOPTe YIS
15. | ITpob6sieMbl 10OBIYM ¥ TPAHCIIOPTA F'OPIOUMX CJIAHIIER.
16. | ITpoGsiemMbl 3K0/IOrHUeCKOl 6e30MacHOCTH MpHU 00bIYe U TPAHCTIOPTE FOPIOYMX CJIAHLIEB.
17. | SidepHoe monaugo. IIporHO3bI pacro/iaraeMbIX 3aracoB U UX MCUepHaHusL.
18. | TIpoGsieMbl IPOM3BO/ICTBA U TPAHCIIOPTA SiIEPHOTO TOT/IMBA.
19. | IIpobnembl 3KOIOTMYECKON 0e30MacHOCTH TPU TIPOM3BOACTBE U TPAHCIIOPTE SFIEPHOTO
TOI/IUBA.
20. | OCHOBHBIE IPEUMYIL[ECTBA TEPMOSIZIEPHON SHEPTeTUKU
21. | Tvnel TEPMOSIIEPHBIX PEAKTOPOB.
22. | TIpobGsieMbl yTIpaB/sieMOro TEPMOSIIEPHOTO CUHTe3a.
23. | IIpobaemsbl yep>KaHus 11a3Mbl B TEPMOSIZIEPHOM PeakTope.
24. | TpafULIMOHHBIE U HEeTPaJULMOHHbIe NICTOYHUKU SHEPIUH.
25. | 3amacel ¥ AMHAMUKA TIOTpebIeHus: SHEPropecypCoB, MouTHKa Poccuu B obmactu
HEeTPaJULIMOHHBIX U BO30OHOB/ISIEMbIX HCTOYHUKOB YHEPTHH.
26. | OCHOBHBIE OOBEKTHI HETPAJMIIMOHHOM SHepreTUku Poccuu. ConHeuHast 3Heprust
27. | ComHeunas 3Heprusi. O6bEMbI U 3G GhEKTUBHOCTE PUMEHEHHS.
28. | I'eorepmanbHas 3Heprusi. Pacnipesiesierre, 06bEMbI U 3((eKTUBHOCTh IPUMEHEHHUS.
29. | lpunuBHas sHeprusi. Mimeroluriecst BO3MOXXHOCTH U 3()(eKTUBHOCTb TTPUMEHEeHHUsI.
30. | MicrouHuKY reotepManbHOro Temvia. [lozzeMHble TepMasibHble BOJbI.
31. | IIpsiMoe ncIio/b30BaHKe re0TepMaJbHON SHEPIUH.
32. | 'eoTepMasibHbIe 37IEKTPOCTAHIMY C OUHAPHBIM ITUKJIOM.
33. | KoHCTpyKUMs ¥ MaTeprasbl COJTHEYHBIX 3JIEMEHTOB.
34. | OHepreTryeckuii OaaHC TEIJIOBOTO AKKYMYJIITOpA
35. | Knaccudukaiys i OCHOBHBIE 3/1eMeHThI TeJTHOCUCTEM.




36.

KoH1jeHTpHpYytolijKe reauonprueMHUKH. [110cKue comHeuHble KO/IeKTOPbI.

37. | TensioBoe akKyMyJ/IMpDOBaHWe SHEPrUH.

38. | Knaccudukaiiyst akkyMy/siTOPOB TeTlIa.

39. | CucreMbl akKyMy/IupoBaHUsl. TerioBoe akKyMy/TUPOBaHUeE /IJIsi COJTHEYHOTO 000rpeBa u
OXJIKJeHUsI TOMellleHHH.

40. | ITpoucxoykeHue BeTpa ¥ BeTpOBble 30HbI Poccuu. THUIbI BEeTPO3IHEPreTUYeCKUX YCTAHOBOK.

41. | PaboTa MoBepXHOCTHU TIPH JeWCTBUY Ha Hee CUJIbl BeTpa.

42. | PaboTa BeTpPOBOro Kojieca KpbUIbYaTOr0 BETPOABUTATEJIS.
BetpoaiekTpocTadiyy. BeTpoycTaHOBKU.

43. | O6mue cBesieHyst 00 UCIIOIb30BaHUK SHEPTUH MPUJIMBOB.

44. | MoIIHOCTb MPUIUBHBIX TeUeHUH Y MPUJIMBHOTO MObemMa BO/Ibl

45. | IIpsiMoe rpeobpa3oBaHMe TEMJIOBOM SHEPTHU.

46. | Ncnionb3oBaHMe reperiajia TemrepaTyp okeaH-aTMocdepa. I1

47. | DHepreTyMkKa Ha HeTPaJMUIIMOHHBIX BHU/AX TOIJIMBA.

48. | 3oHbI 3 dekTrBHOTO NpuMeHeHus. [Tpobsiembl cbopa v ceeKLrH.

49. | ITapoTyp6OUHHBIE LIUKJIBL.

50. | 'a30TypOWHHBIE [UK/IBI.

51. | Ilapora3oBbie [JUKJIBI.

52. | buHapHsble Kbl MI'/] IUK/IBL.

53. | LIUKJIBI U KOHCTPYKTUBHBIE cxeMbl ADC.

54. | IapoBbie TypOMHBI Ha BJa)KHOM Tiape.

55. | I'a30BBIe TypOUHBI.

56. | Kommpeccopsbl.

57. | Hacocsl.

58. | [laporeHepaTopsl.

59. | IapoBble TypOWHBI HA BJIA>KHOM T1ape.

60. | I'a3oBbIe TypbuHBL. Kommipeccopsl. Hacockl. [TaporeHepaTopsl.

61. | BogHO-X¥MHUYeCKHEe PEXXKUMBI.

62. | KoHjeHcallMOHHbIe YCTaHOBKH.

63. | Ternmoo6MeHHUKH.

64. | 3anopHas anmapaTypa. Tpy6orpoBobI.

65. | OO1ias kaccuduKalys OpraHuueCcKoro TOTJIMBA.

66. | OCHOBHbIE TeNJIOTEXHUYECKHE XapaKTePUCTUKHA OpPraHUueCcKoro TOI/IMBA.

67. | CocraB TorymBa. ['oprourie 1 6aacTHbIE COCTABJISIONME TOTIIMBA.

68. | TenyioTa cropaHus TOMJIMBA. XapaKTEPUCTUKU 30J1bI

69. | Okomnoruueckure MPoOIeMbl SHEPTeTHKH.

70. | MecTo HeTpaAMLIMOHHBIX UCTOYHHUKOB B y/IOBJIETBOPEHUU SHEPreTUUYeCKUX MOTpeOHOCTel
yesioBeKa.

71. | XapakTepuCTUKN OCHOBHBIX MTPOMBIIIIEHHBIX HCTOYHUKOB BIOPOCOB 3arpsi3HSIOIINX
BELL|eCTB.

72. | OCHOBHBIe MOKa3aTeIu HOPMHUPOBAHUS KaueCTBa OKPY>KaroLer Cpe/ibl U BPeJHbIX BelllecT B
TIPOMBIIIIJIEHHBIX BBIOPOCAX.

73. | BanaHc BogonoTpe6ieHUsI ¥ BOIOOTBEIEHHS TIPOMITPE/IITPUSTHIA.

74. | OcHOBHbIE KaueCTBeHHbIe M0Ka3aTe v BOZbl 000POTHBIX CUCTeM BOJOCHAOKeHUsl.

75. | acuet yijep6a OKpy»Karollei cpese.

76. | BogHoe X03SIMCTBO TIPOMITPEIITPUSITHIA, 000POTHBIE CUCTEMBI BO/JOCHA0KEHMSI.

77. | CyIIHOCTb XUMHWYECKUX METOZI0B OUYMCTKUA CTOUYHBIX BOJ.

78. | PeareHTbl, MCIIO/Ib3yeMble [/ OKUCUTE/IbHBIX U BOCCTAHOBUTEJ/IBHBIX METO/IOB OUUCTKHU




Kpurepuu oLieHKH BOIPOCOB CaMOCTOATE/IHLHOM PadoThI

,Z[OHOJ'IHI/ITEJII:HOG CpeaCTBO KOHTPOJIA, OPraHM30BaHHOE€ KdK CII€lUa/IbHAA 6ece,qa rperiogaBatessd C
OGy‘lElI-OLLlI/IMCH Ha TeMbl, CBA3dHHbLIe C H3yanMOﬁ I,Z[I/ICL[I/II'IJ'II/IHOI‘/JI, U DPAaCCUMTAHHOE Ha BBIACHEHHE
obneMa 3HaHHﬁ, OGy‘JElI-OH.[EFOCH 1o orpeaejIeHHOMY pa3esy, TeMe, HPO6J'I€‘ME " T.I1., O4Ji1 OOIIO/THEHUSA
HEIrOJ/JIHOLIEHHOT'O OTBETA IT0 OCHOBHOMY MdTepHa/ly KypCa HeKL[I/If/i.

«3auTeHo» - OTBeT YeTKO BBICTPOEH, pacCKa3blBaeTCs, OOBSICHAETCS CyThb pabOThI; aBTOP
MOHMMaeT Marepuas, NpeKpacHO B HeM OpPMEeHTHPYeTCS U OTBeuaeT Ha BOIPOCHI; NIOKAa3aHO BraJieHue
HayYHbIM U CIeLHaJbHbIM arrapaToM; YeTKOCTb BBIBOJOB 1O TeMme. TakuM 00pa3oM IpaBWIbHbBIE
OTBETbI Ha BOMPOCHI M3 T€PeYHs TeM CaMOCTOSITebHOW paboThl MOMOTYT CTYZEHTY B IOJy4YeHUH
XOpOLLeN OTMEeTKH.

«He 3auTeHO» - pacCKa3bIBaeTCd, HO He 00BSCHsAETCS CyTb HW/IKM 3daUUTBIBACTCA; HMEIOTCA
OTAe/IbHbIE TIpeACTaB/I€EHUSA 00 HN3ydya€MOM MdTepuasie, HO BCe, XXe Oosblllasg YacTb He YCBO€Ha4,
OTBeYadeT IJIOXO0 U HeIrPaMOTHO, AOK/IaJUHMK He MOXXeT OTBETHUTH Ha 0O0JILILIMHCTBO BOITPOCOB.

Kpurepum onjeHku:
OneHka «0T/IMYHO» (8-10 6asiyioB) BHICTAB/ISIOTCS CTYI€HTY, eC/IH:
- TIpPOBeJIeHHOe UCC/leloBaHNUe U U3/I0’KeHHbIN MaTeprasn COOTBETCTBYeT 3a/JaHHOU TeMe;
- TIpeJiCTaB/ieHHbIE CBeJleHUsI 0TBeUYal0T TPeOOBaHUSIM aKTyalbHOCTH HOBU3HBI;
- TpoAyMaHa CTPYKTypa U CTW/Ib COTIPOBOZUTEIbHOU Mpe3eHTaluu;
- CTyJeHT crocoOeH OTBeTUTh Ha BOTIPOCHI Mperio/iaBaTelisi 1o TeMe.
OrneHka «xopoitio» (4-7 6ainos):

- TpeJCTaB/ieHHbIM MaTepuasa COOTBETCTBYeT 3aZlaHHOM TeMe, OTHAKO MPUCYTCTBYIOT HeZOCTaTKU
B CBSI3HOCTH M3J/I0KEHUsI U CTPYKTYpe COTPOBO/IUTE/IbLHOM TTpe3eHTal1u;
- He BCe BbIBO/bI HOCSIT aprTyMEHTHPOBAHHBIN U [J0Ka3aTe/IbHbIA XapakKTep.
OneHKa «yZoBieTBopuTesibHO» (1-3 6ansioB):

- CTY/IEHT CTIoCOO€eH M3/I0’KUTh MaTepHuaJl, 0[HAKO HaOJFOal0TCsl OTKJIOHEHHUST OT 3a/JaHHOU TEMBI.

4. OneHo4yHbIe CpeCcTBa

4.1 Bomnpocsl K nepBoii py0oe)xHOH aTTecTanuu

Turnbl sHepropecypcoB. Bo3M0O)KHOCTH MCMO/Ib30BaHUsI Pa3/IMUHbIX TUIIOB SHEPTOPECYPCOB.

HpOFH03LI pacriojiaraéMbIX 3dl1dCOB U UX UCUEPITdAHUA.

[Tpo6siembl ZOOBIYM U TPaHCTIOPTA HEPTH.

Pa3BesjouHoe OypeHue U 1po6ieMbl 00yCTPOICTBA MECTOPOXK/€HUSI.

[Tpobsiembl 3KCTUTyaTaliuu He(PTAHBIX MeCTOPOKIEHUM.

ITpo6nemMsbl 5K07I0rMYeCKOM 6e30MacHOCTH MPH J0ObIUe U TPaHCTIOpTe He(TH.

Br160p Tpacc fyis MarucTpasbHbIX He)TermpoBOZOB.

HazéxHocTh HepTerpoBOI0OB, TUATHOCTHKA COCTOSTHUM TPYOOIIPOBO/IOB, TTPO0/IEMbI yTEUEK.

LRI kW=

TaHkepHbIe TIepeBO3KHU ChIpoi HeTH U HePTerpOAYKTOB.




10. | TTpobsieMbl iepepabOTKU ChIPOH HeTH, 3arpsi3HEHHE TPYHTOBBIX BO/I.

11. HpOl"HOBbI pacIiojiara€MbIX 3dl1dCOB I'd3d ¥ BO3MO>XHOCTH WX MCUEPIIdHHsA.

12. | TpaHcriopT¥poBaHue rasa Iio ra3ornpoBo/iaM, CTPYKTypa ra3orpoBO/i0B

13. | ITpob6sieMbl 106BIUYM ¥ TPAHCIIOPTA rasa

14. | Pa3BeiouHoe OypeHue v Tpob/ieMbl 00YCTPOMCTBA Ta30BbIX MECTOPOK/IEHHIA.

15. | TIpo6sieMbl 3KCTTyaTal[i¥ MECTOPOXK/IEHMSL.

16. | YTwinzaius TIOTeHL[MaJbHOM SHEPruyd  MarucTpajJibHOrO  TPUPOJHOrO Tas3a Ha
ra3opas3fiaTOuYHbIX U ra3opacripefie/iiTeIbHbIX CTAHLIUSX.

17. | TIpoGsieMbl 3K0JIOTHUECKOM 6e30T1acHOCTH MpU A00bIUe M TPAHCIIOPTe NMPUPOJHOTrO rasa.

18. | Yeob. TIporHo3el pacro/iaraemMbix 3aracoB ¥ MX MCUepIIaHus.

19. | Tpo6sembl 10GBIUK ¥ TPAHCIIOPTA YIJISL.

20. | ITpobsieMsbl 3K0/IOTHYeCKO# Oe301acHOCTH IPH J00bIYe M TPAHCTIOPTe YIJISL.

21. | T'opiouue caanybl. TIPOrHO3BI pacrioiaraeMbIX 3aracoB U UX UCUepIiaHus.

22. | TIpoGnemsl 106bIYM U TPAHCIIOPTA FTOPHOYMX C/IAHLIEB.

23. | TIpobsieMbI 5KOJI0TMYECKOM 6e30MacHOCTH TIPH [100bIUe ¥ TPAHCIIOPTE TOPIOYMX CJIaHIIEB.

24. | TIpo61eMbl POU3BO/CTBA U TPAHCIIOPTa S,ePHOTO TOIIUBA.

25. | TIpobneMbl 3KO/IOTMUECKO 0e30MacHOCTH TIPU TIPOM3BOJCTBE U TPAHCIIOPTe sePHOTO
TOI/IMBA.

26. | OCHOBHbIE IPEUMYII[eCTBA TEPMOSIZIEPHOM SHEPTeTUKHU

27. | Tvunbl TEPMOSIIEPHBIX PEAKTOPOB.

28. | ITpobsieMsbl ympaB/isieMOro TepMOsiIepHOTO CHHTe3a.

29. | ITpobaemsbl yep>KaHus 171a3Mbl B TEPMOSIIEPHOM PeaKTope.

30. | ITpobaeMbl TeIJIOOTBO/IA B TEPMOSIIEPHBIX PeaKTopax.

31. | TpaguioHHBIE U HETPAJAMLIMOHHbIE KCTOYHUKY SHEPIUHU.

32. | 3amackl ¥ IMHAMUKa MTOTpe0/IeHNsI SHEPrOpPeCcypCoB, ToJUTHKa Poccun B obactu
HETPaJIMIIMOHHBIX ¥ BO30OHOB/IIEMBIX HICTOUYHUKOB YHEPTHH.

33. | OcHOBHBIE 00BEKTHI HETPAIULIMOHHOW YHepreTHkKU Poccuu. CosiHeuHast SHeprusi

34. | Conneunasi 3Heprusi. O0bEMBI U 3¢ (HeKTUBHOCTb MPUMEHEHHUSI.

35. | 'eorepmanbHast 3Heprusi. Pacripesienienue, 06bEMbI 1 3 hEKTUBHOCTh IPUMEHEHHUS.

36. | BetpoBasi sHeprus. Pacnipesenenue 1 3¢ eKTUBHOCTb IPUMEHEHHUs.

37. | BonHoBas 3Heprusi. ViMerolipecst BO3MOKHOCTH U 3((eKTUBHOCTb IPUMEHEeHMS.

38. | IlpunuBHas sHeprusi. Mimerorrecss BO3MOXXHOCTH U 3()()eKTUBHOCTb ITPUMEHEHHUSI.

39. | Wctounuku reotepManbHOro Temia. [TogzeMHble TepMasibHbie BOJbI.

40. | 3amacel ¥ pacrpocTpaHeHHe TepMasibHbIX BOJ. COCTOsIHMe reoTepMabHOM SHePreTUKU B
PO.

41. | TerutocHabkeHHe BEICOKOTEMIIEPATYPHON CUIbHO MUHEPAIM30BAHHOU TepMa/IbHOW BOJIOM.

42. | TertocHabkeHMe HU3KOTeMITepPaTypHON MaJlOMHUHepaIn30BaHHON TepMaibHON BOJOM.

43. | IlpsaMoe UCNOb30BaHUe re0TepMa/bHOM SHepruu. I'eoTepMasbHble 3/1eKTPOCTaHLIMU

OOpaseu Ounerta K nepBon pybe>xHoM aTrecTauum

TPO3HEHCKW I'OCYJAPCTBEHHBIN HE®TAHON TEXHUYECKNIA YHUBEPCUTET
MMEHU AKAJEMUKA M.JI. MWIIMOHIIINKOBA

KA®EIPA "TEIIVIOTEXHUKA U TUJJPAB/IUKA"

OucuurnivHa «AJbTepHaTHBHBIE M BO30OHOB/IsSIeMble UCTOUHUKH SHEPTrUN»

Tpyrna TOC, 30I1-23

Bumer Ne 1

1. Pa3BegouHoe OypeHue v ipobieMbl 00YCTPOHCTBA MECTOPOXKIEHHUS.




2. OcCHOBHbIE IPEUMYI[eCTBA TEPMOSIZIEPHOM SHEPTreTUKHU

3. T'eorepmasbHasi SHeprus. Pacnipesenenve, 06béMbI ¥ 3 (HeKTUBHOCTb PUMEHEeHUs!.

3aB. kadezpoii «T u I'», fo1jeHT P.A-B. Typnyes

4.2 Bompockl KO BTOPO# py0e)XHOH aTTecTaluu

MNHTeHCUBHOCTL COJIHEUHOI'O H3/Ty4yeHHsd

KOHCTPYKL[I/IH N MaTepUdJibl COJIHEUHBIX 3/IEMEHTOB.

BOHBT—aMHepHaH XdPaKTE€PUCTHUKA COJTHEUHOTI'O 3/IEMEHTA

cI)OTO9]'[EKT];)I/I‘-IECKI/I(E CBOMCTBa p—n 1epexo/ja.

Knaccudukaiiysi 1 o0CHOBHbIE 3/1eMeHTbI TeTMOCHCTEM.

KoHLleHTpHpyole rerionpreMHUKU. [1710CK1e co/THeuUHble KO/IJIeKTOPBI.

OHepreTruecKuii 6aaHC TEMJIOBOT0 aKKyMYJISITOPa

TenioBoe akKKyMy/IMpPOBaHUe SHEPTUH.

S R I ol el B e

Krnaccudukaiysi akkyMy/iITOPOB Terl/ia.

Knaccudukaiysi akkymy/issTOPOB Teria.

==
= O

[TporcxoxaeHre BeTpa U BeTpoBble 30HbI Poccru. THIbl BeTPO3HEPreTHYeCKUX YCTAaHOBOK.

—
N

Knaccudukaipist BeTpoBHUratesei mo NpUHUMITY paboThI.

f—
w

PaboTa 1MoBepXxHOCTH TIPH /IeHCTBUY Ha Hee CUJIbI BeTpa.

f—
e

PaboTa BeTpOBOro Kosieca KpbIbYaTOro BeTPO/IBUTaTe/Isl.
BetpoasiekTpocTaniy. BeTpoycTaHOBKH.

15.

banaHc Bo300HOBIsIEMOI SHEepruuv OKedHd. OCHOBBI Hp606pa3OBaHI/IH SHEepruu BOJIH.

16.

O6mume cBefieHNst 00 UCIIOIHL30BAaHUM SHEPTHU TTPUTHBOB.

17.

MOH_[HOCTB MPUINBHBIX TeYeHU 1 MPUJIMBHOI'O I10beéMa BObI

18.

Hcnonb3oBaHue SHeprvu npujinuBOB U MOPCKHX TeUYeHU.

19.

Pecypchl TenioBoii 3HePruM OKeaHa.

20.

Cxema OTOC, paboratoirieii 110 3aMKHYTOMY LTUKJTY.

21.

Vcriosib30BaHMe meperiajia TeMIiepaTyp okeaH-aTMocgepa.

22.

I[TpsiMmoe ripeobpa3oBaHye TEJIOBOW SHEPTUH.

23.

BHEPFETI/IKH Had HETPaAWLIMOHHBIX BH/1dX TOIIJIMBA.

24.

[Ilera, oTxoApl JjecorepepaboTKu, TOpd. YC/IOBHS WCIO/IL30BaHUsSA, ITIPOOJIEMBI, OIIBIT
TIpYMEHEeHHs B KaueCTBe TOILIMBA

25

Paric, 6ro3TaHos1, OMoAM3e/b U Ap. — ITPobsieMbl cO0pa ¥ MPUMEHEeHHUS.

26

30HbI 3(dekTHBHOrO NprMeHeHws. ITpobeMbl cOopa 1 CeIeKI|H.

27

[TepepaboTKa Macesi, CKMTaHWe TOKCUYHBIX OTXO/IOB.

28

BTopuuHble 3Hepropecypchl pa3Horo rmoreHIMana.

29

ITpomeiinsieHHbIe CTOKH. Vcriosib30BaHe OHO-CTOKOB.

30

OKosiornyeckre npobeMbl SHEPTreTHKHU.

31.

Mecto HeTPpaJAULIMOHHBIX HCTOUHHUKOB B YZI0BJIETBOPEHWH SHEPTEeTUYECKUX HOTPE6HOCT€I>1
yes/I0OBeKa.

32.

XapakTepUCTHKH OCHOBHBIX MPOMBIILIJIEHHBIX KICTOUHUKOB BLIOPOCOB 3arpsI3HSIIOLUX
BeLLeCTB.

33.

OcHOBHbIe TIOKa3aTe/li HOPMUPOBaHWsI KaueCTBa OKpYy»Katolljel cpe/ibl U BpeHbIX BelecT B
MIPOMBIIIEHHBIX BEIOPOCaX.

OOpaseu buneta Ko BTOpon pybe>xHOM aTTecTtauum

TPO3HEHCKW I'OCY/IAPCTBEHHBIN HE®TAHON TEXHUYECKNI YHUBEPCUTET
MNMEHU AKATEMUWKA M.JI. MWIJIMOHIIIMKOBA




KA®E/IPA "TEIIVIOTEXHUKA U TUIPAB/IUKA"

,Z[I/ICLU/IHJ'II/IHEI <<AJIbTepHaTI/IBHbIe 1 BO300HOB/ISIEMEIE HICTOUHUKU SHeprum»

['pynina

Buner Ne 1

1. Kpynnetimme I'SC B mupe u Poccum.

2. OcCHOBHBIe [TPEMMYIECTBA TEPMOSIePHON SHEPreTUKU

3. CosiHeuHas 3Heprusi. KoJiieKTophsl ¥ cojTHeUHbIe OaTapen.

3aB. Kadezapoii «T u I'», fo1eHT P.A-B. Typnyes

4.3 Bonpockl K 3K3aMeHy M0 AUCIUIVINHE «AJTbTepHATHBHBIE U BO30OHOB/IsIEMble UCTOUHUKU

SHEPrum»

Turnbl 3HEpropecypcoB. Bo3M0O)XHOCTH MCIOJ/Ib30BaHUsI Pa3/IMUHbIX THUIIOB SHEPrOpecypCoB.
[TporHo3sl pacriosiaraemMbix 3aMacoB U MX MCYepIiaHusl.

2. | Tlpo6nembl m00bluM W TpaHcropra HedTH. Pa3spegouHoe O6ypeHre W TPOG/IEMbI
o0ycTpoticTBa MecToposkaeHus. [TpobieMbl 3KCTTyaTaly HeQTSHBIX MeCTOPOXKIeHUH.

3. | Ipo6emMbl 3K0/MOrMYecKoii 6e30MmacHOCTH Npy A00bIye ¥ TpaHcropTe HedTr. Bribop Tpacc
JI/1s1 MarMCTpaibHbIX He(TerpoBO/OB.

4. | HagéxHoCTh He(TenpoBOAOB, AWAarHOCTUMKA COCTOSHUM TPy6OMpOBOJOB, MPOO/EMEI
yTeuek. TaHKepHbIe [epeBO3KU ChIpoi HeTH U HeTeNPOAYKTOB.

5. | TIpo6embl iepepabOTKH CHIPOM He(TH, 3arpsA3HEeHKE IPYHTOBLIX BOJ.

6. | IlporHosel pacrojiaraeMbiXx —3aracoB rasa M BO3MOXXHOCTM HUX HCUepIiaHus.
TpaHcropTHpOBaHMWe Ta3a IO Ta30MpoBojaM, CTPYKTypa ra3omnpoBofioB. I[Ipobiaembl
J0ObIUYM ¥ TPAHCIIOPTa ra3a

7. | PasBefouHoe OypeHue W mpobieMbl 06YCTPONCTBA ra30BbIX MECTOPOXKAeHuM. ITpoGiemsl
SKCIIyaTalii MeCTOPOJXK/IeHUS.

8. | Yrunmusauysa TOTeHUManbHOM  SHEPrMM  MaruCTpalbHOrO — IPHUPOJHOrO rasa  Ha
ra3opasflaTOuHbIX W Tra30pacrpeie/IUTe/IbHbIX CTaHIUsIX. [IpobieMbl 3KOIOrHUeCKOU
6e30macHOCTH 1pU AZOObIUEe U TPAHCIIOPTe MTPUPOAHOTO rasa.

9. Yeonb. TIporHO3bl pacriosiaraeMbIX 3amacoB W WX HcyeprnaHus. IIpobGiaembl m00bluM U
TpaHcropTa yriisi.  [Ipob6siemMbl 3KO/IOTHYeCKO# 0e30r1acHOCTH TIpy [00bIUe W TPAHCIIOpTe
YTJISL.

10. | I'optouue cnaHybl. TIporHO3BI pacrionaraeMbix 3arMacoB W WX HcuepriaHus. [Ipo6siembl
J00BIUM M TPAHCIIOpPTA TOPIOUMX CilaHIeB. I1po6sieMbl 3KO/IOTMUecKoi 6e30MmacHOCTH TpU
J00bIYe ¥ TPAHCIIOPTE TOPIOYMX CJIAHIIEB.

11. | [Ipo6siembl POU3BO/CTBA U TPAHCIIOPTA si/lepHOr0 TorMBa. [IpobeMbl SKo0rnyeckoi
0e30MacHOCTH TIPY IPOU3BO/ICTBE M TPAHCIIOPTE s[IEPHOTO TOTIIMBA.

12. | OCHOBHbIe IPEUMYI[eCTBA TEPMOSIIEPHON SHEPreTUKU. THIIbI TepPMOsIIePHBIX PEAKTOPOB.

13. | IIpo6siembl yIipaB/IsieMOTr0 TEPMOSIZIEPHOTO CHHTe3a. [1po6ieMbl y1ep>KaHusI T71a3Mbl B
TepMOosi/lepHOM peakTope. [Ipo6sieMbl TEM/IOOTBO/IA B TEPMOsI/IEPHBIX peaKTopax.

14. | TpaguLMOHHBIE U HETPAAUIIMOHHBIE NCTOYHUKH SHEPTHU. 3arachl U AMHAMHUKA TIOTpe0/IeHust
JHEPropecypcoB, MOJMTHKa Poccun B 00/1aCTM HETPaAMLIMOHHBIX U BO300OHOBJISIEMBIX
HMCTOYHUKOB SHEPTHUH.

15. | OcHOBHbIE 00BEKTBI HETPAAULIMOHHOM SHepreTUKH Poccuu. ConHeuHas sHeprust. OObEMBI U
3¢ heKTUBHOCTh MPUMEHEeHMUSI.

16. | 'eoTepmasnbHas 3Heprus. Pacipesienenve, 00béMbl U 3(h(heKTUBHOCTh IPUMEHEHUS.

17. | BetpoBas sHeprus. Pacripesnenenue u 3¢(eKTUBHOCTb NpUMeHeHus1. [IporcxoxxjeHue BeTpa

1 BeTpoBble 30HbI Poccuu. Turibl BeTpO3HEpPreTHyeckux yCTaHOBOK. Knaccudukaiiysi




BeTpo/JBUrartersei 1o npuHOUIYy paboTsl. PaboTa MOBEepXHOCTH TP /IeHCTBHUYU Ha Hee CHJIbI
BeTpa. BeTpoanekrpocraHuyy. BeTpoycTaHOBKHY.

18. | BonHoBas 3Heprus. meroiijyecsi BO3MOKHOCTH U 3deKTUBHOCTb NpUMeHeHUs. banaHc
B0300HOBJIsIeMOl SHepruu okeaHa. OCHOBBI Tipeobpa3oBaHusi SHepruu BosiH. O01iye
CBe/IeHUs1 00 MCTI0/Ib30BAHUY SHEPTUH TTPUTHBOB.

19. | IlpunuBHas sHeprus. ViMetoiuecsi BO3MOXXHOCTH M 3((PEKTUBHOCTb TPUMEHEHUS].
MOIIHOCTb NPUMBHBIX TeUEHUHN U NPUIMBHOIO MOAbeMa BOAbl. Vcroib30BaHue SHepruu
TIPUJIMBOB U MOPCKUX TeueHUH. Pecypchl TerioBoi sHepruu okeaHa. Cxema OTOC,
paborTarolrieii o 3aMKHYTOMY LIMK/Ty. VIcrob30BaHye riepena/ja TeMIepaTtyp OKeaH-
aTMocdepa.

20. | Ucrounukuy reotepmanbHOro tervia. [log3eMHbie TepMasibHble BOABL. 3arachl U
pacrpocTpaHeHHe TepMasibHbIX BoZ. CocTosiHMe reoTepMaibHOM SHEPreTUKU B PD.

21. | TeriocHabkeHre BBICOKOTEMITEPATYPHOUM CH/IBHO MUHEpaTM30BaHHOM TepMasibHOM BO/IOM.
TertocHabkeHre HU3KOTeMITepaTypHOH Ma/loOMHUHepaM30BaHHOW TepMa/ibHOW BOJOM.
[Ipsimoe Mcrosib30BaHKe reoTepMaibHOM 3HepruM. ['eoTepMasbHble 3/1€eKTPOCTaHLIUN

22. | IHTeHCUBHOCTb COJIHEYHOrO u3nydyeHUs. KOHCTpyKUMs UM MaTepuagbl  COJIHEUHBIX
3J1eMEeHTOB.

23. | BonmbT-amriepHas XapaKTe€pUCTHKA COJHEYHOIO 3/1eMeHTa. POTO3/1eKTpUUecKre CBOWCTBA
p—n repexoja.

24. | Knaccudukaiss ¥ OCHOBHBIE — 3/IEMEHTBI  TeJIMOCHucTeM.  KOHI[eHTpUpyrolye
reJiMorp¥eMHUKU. I110ckre coHeyHble KOJ/IJIeKTOPEI.

25. | DHepretryeckuii GalaHC TeIJIOBOrO aKKyMyJATopa. TerioBoe akKyMyJMpOBaHHe
SHEeprum.

26. | Knaccugukarps akkyMyISTopoB Teruia. [Ipsmoe npeo6pa3oBaHye TeryI0BOi SHePrUM.

27. | HeTrpaguirioHHble ¥ BO30OHOBJIsieMble HCTOYHUKY SHEPTUr

28. | DHepreTvKa Ha HeTpPaJULMOHHBIX BUZax ToruuBa. Llemna, oTxozpl jiecoriepepaboTKu, Topad.
Y c/10BUsL UCTIOMBb30BaHUsI, TPO0JIEMBI, OTTBIT MPUMEHEHUs B KAueCTBe TOTLIMBA

32. | I'azoTyp6uHHbIe LUK/bI. [Tapora3oBble LUKIIbI.

34. | Pabouue Tesa. KOHCTPYKIMOHHBIE MaTepHasIbl. DPO3MOHHO-KOPPO3WOHHBIE TIPOLIECCHI.
ConeotsioxeHue.

35. | ITapoBble TypOMHBI HA BIAYKHOM I1ape.

36. | I'azoBbie TypOuHbI. KoMripeccopel. Hacockl. ITaporeHepaTopal.

37. | BogHo-xumMuueckre pexxuMbl. KoH/IeHCalMOHHbIE yCTaHOBKH. Ternioo0MeHHHUKH.

39. | DHepropecypcocbepexkeHue

40. | OKosornyeckue MpobeMbl SHEPTeTUKUA. MeCTo HeTpaIuLMOHHBIX UCTOYHUKOB B

YAOBJ/IETBODEHHHU SHEPreTu4eCKux HOTpE6HOCT€I>i yeJjioBeKa. XapaKTepI/ICTI/IKI/I OCHOBHBIX
MMPOMBIIJIEHHBIX HCTOYHHWKOB BLI6pOCOB 3drpA3HAIOINX BEILIEeCTB.

OOpaseu 3K3aMeHALMOHHOIro bunerta no gucuMnJIMHe

T'PO3HEHCKUI TOCYIAPCTBEHHBIN HE®TAHON TEXHUYECKUN YHUBEPCUTET
KA®EJIPA "TENJIOTEXHUKA U I'I/IPAB/INKA"

HJuciunvza «AnbTepHaTHUBHBIE U BO30OHOB/IsIEMble UICTOYHHUKH SHEPTUN»
CemecTtp - 3
I'pyninia
buner Ne 1
1. OcHOBHBbIe NIperMyIIeCcTBa TEPMOSIZIePHON SHEPreTUKY TUIbl TepMOsiIepHBIX PeaKTOPOB.
2. I'eorepMasibHast 3Heprust. Pacripesenenue, 00béMbl ¥ 3PEKTUBHOCTb IPUMEHEHUSI.




3. BosbT-amnepHasi XxapakTepyCTHKa COJTHEYHOTO 37ieMeHTa [1pobsiemMbl pa3BuTys U
COBEpLIEHCTBOBAHUS CXeM M KOHCTPYKILMM TeIlJI0-9HeproyCTaHOBOK.

4. OcCHOBHBIe MOKa3aTe/ M HOPMUPOBAaHKWsI KaueCTBa OKpY»Katollel Cpe/ibl U BpeIHbIX BeIeCcT B
TIPOMBIIIJIEHHBIX BBIOpOCAX.

3aB. kadezpoi
«TenyioTeXHUKA ¥ TUJPaBJIMKa» P.A-B. Typsyes




5. KOHTpPOJIbHO- U3MepUTEeJIbHBIN MaTepruat
o yueOHOU AUCIUTIIVHE

«ANbTEPHATUBHbIE N BO3SOBHOBJIAEMbIE NCTOYHUKU
HEPITN»



5.1 BuieTsl K nepBoil py0e)XHOH aTTecTalid 10 AUCIHHUILTHHE

«AJ’IBTEPHHTHBHLIE ¥ B0300HOB/Is€eMbIe HCTOYHHKH SHEPrum»

T'PO3HEHCKU I'OCYIAPCTBEHHBIN HE®TAHON TEXHUYECKUN YHUBEPCUTET
HHCTUTYT SHEPTETUKU
KA®EJIPA "TEITJIOTEXHUKA U THUPABJIAKA "

buiaer Ne 1

He|2Baﬂ |zy6E)KHaH dTTeCTalirida

,Z[I/ICL[I/IHIII/IHEI: <<AJ'IbTepHaTI/IBHbIe 1 BO30OHOBNSAEMbIE NCTOYHUKN SHEPrmnm»

ConHevHas sHeprmsa. O6bEMbl N SPPEKTUBHOCTb MPUMEHEHUS.

FeoTepmanbHas s3Heprua. PacnpegenerHne, 06 bEMbl N SPPHEKTUBHOCTb
MPUMEHEeHMA.

BeTpoBasd aHeprund. PacnpeneneHne v appeKTUBHOCTb NPUMEHEHNS.

3aB. kadeapoii «T u I'» P.A-B. TypnyeB

TPO3HEHCKUI FOCYLAPCTBEHHbBIN HEGTAHOWN TEXHUYECKUIA YHUBEPCUTET
NHCTUTYT SHEPTETUKU
KADELIPA "TEITVIOTEXHUKA U ITULAPABJTNIKA"

buner Ne2

IepBas pybexkHas aTTecTanys

IuciuniavHa: «ANbTepHaTMBHbIE N BO30OHOBISIEMbIE UCTOYHUKN SHEPTUN»

Tpa,EI,VILI,I/IOHHbIe N HETPaANUNOHHbIE NCTOYHNKWN SHEPT NN,

3anacbl 1 AMHaMuKa notpebneHns sHepropecypcos, NonnTuKa Poccum B
o6nacTn HeETPaANLMOHHbBIX U BO30OHOBASIEMbIX NCTOYHUKOB HEPT M.

OcHOBHble 06BbEKTbI HeETPaANLMOHHOM dHepreTnkn Poccun. ConHevHas sHeprus

3aB. kadenpoit «T u I'» P.A-B. Typnyes

FPO3HEHCKWU TOCYOAPCTBEHHbIV HEGTAHOW TEXHUYECKWIA YHUBEPCUTET
UHCTUTYT SHEPFETUKU
KADELPA "TEIM/IOTEXHUKA U TAPABJTUKA"

Bbuner Ne3

l'[epBaﬂ DY GexkHas daTTecTalyd

[uciprvHa: «AbTepHaTUMBHbIE N BO30OHOBISIEMbIE UCTOYHUKN SHEPTUN»

Mpobnembl 3Konormyeckon 6e3onacHOCTM MNpW MPOM3BOACTBE UM TpPaHCNopTe
S0epHOro TOMJnBa.




OCHOBHble NpenMyLLecTBa TEPMOSAEPHON IHEPTETUKN

Tunbl TEPMOSAEPHbIX PEAKTOPOB.

3aB. katenpoit «T u I'» P.A-B. TypnyeB

TPO3HEHCKWIA FOCYLAPCTBEHHbBIN HEGTAHON TEXHUYECKUIA YHUBEPCUTET
NHCTUTYT SHEPTETUKU
KADELIPA "TEIT/IOTEXHUKA U TVLAPABJTNIKA"

buner Ne 4

IMepBas pybexkHas aTTecTanys

MuciunavHa: «ANbTepHaTMBHbIE N BO30OHOBISIEMbIE UCTOYHUKN SHEPT NN »

YTnnmsaumsa NoTeHUMaNIbHON 3HEeprum MarmncTpanbHOro mnpupoaHOro
ra3a Ha rasopasfaTO4HbIX N rasopacnpenennTesibHbiX CTaHUNAX.

Mpobnembl 3Konormyeckonm 6Ge3omacHoCcTU nNpu pOobblde WM TpaHcnopTe
NnPUPoOOHOro rasa.

Yross. TIpOrHo3bl pacnosiaraeMblX 3anacoB N UX NCHepnaHus.

3aB. kadenpoit «T u I'» P.A-B. Typnyes

TPO3HEHCKUI FOCYAAPCTBEHHbIN HEGTAHOW TEXHUYECKUIA YHUBEPCUTET
UHCTUTYT SHEPFETUKU
KADELIPA "TEIVIOTEXHUKA U TULAPABJTNIKA"

Bbunaer Ne 5

ITepBas pybexkHasi aTTecTanys

HOuciunavHa: «ANbTepHaTMBHbIE N BO30OHOBISIEMbIE UCTOYHUKN SHEPT NN »

Pa3sBeno4yHoe bypeHune n npobsemMsl 00yCTPONCTBA MECTOPOXXAEHNS.

Mpobnembl sKCcNAyaTaumm HEPTAHLIX MECTOPOXAEHUNA.

Mpobnembl 3konornyeckom 6ezomnacHOCTU NMpu Aobblde M TpaHCMopTe
HedTn.

3aB. kadegpoii «T u I'» P.A-B. Typnyes

FPO3HEHCKWIA FOCYLAPCTBEHHbLIN HEGTAHOW TEXHUYECKUIA YHUBEPCUTET
WNHCTUTYT SHEPTETUKU
KADELIPA "TEIT/IOTEXHUKA U TAPABJTNKA"

buner Ne 6

HenBaﬂ |zy68)KHa$[ dTTeCTaliida

,Z[I/ICLII/IHIII/IHEI: <<AJ'IbTepHaTI/IBHbIe 1 BO30OHOBISAEMbIE UCTOYHUKN SHEPrmnm»

Tunbl 3HepropecypcoB. BO3MOXXHOCTU WCMOJIb30BAHMUSA PA3JINYHbLIX TUMOB
3Hepropecypcos.

npOFHO3bI pacnojiaraemMbiX 3aMacoB U NX NcHeprnaHn4.

Mpob6sieMbl 006bIYN N TPaAHCMOPTa HEMTN.

3aB. kadegpoit «T u I'» P.A-B. Typnyes




TPO3HEHCKUI FOCYAAPCTBEHHbIN HEGTAHOW TEXHUYECKUIA YHUBEPCUTET
UHCTUTYT SHEPFETUKU
KADELIPA "TEIVIOTEXHUKA U TULAPABJTNIKA"

Bbuaer Ne 7

ITepBas pybexkHasi aTTecTanys

HOuciunavHa: «ANbTepHaTMBHbIE N BO30OHOBISIEMbIE UCTOYHUKN SHEPT NN »

Pa3sBeno4yHoe bypeHune n npobsemMsl 00yCTPONCTBA MECTOPOXXAEHNS.

MpobnemMbl aKCcNAyaTaumm HEPTAHLIX MECTOPOXAEHUNA.

Mpobnembl 3konornyeckom 6ezomnacHOCTU NMpu Aobblde M TpaHCMopTe
HedTn.

3aB. kadegpoii «T u I'» P.A-B. Typnyes

FPO3HEHCKWIA FOCYLAPCTBEHHbLIN HEGTAHOW TEXHUYECKUIA YHUBEPCUTET
WNHCTUTYT SHEPTETUKU
KADELIPA "TEIT/IOTEXHUKA U TMAPABJTNKA"

buner Ne 8

HenBaﬂ |zy68)KHa$[ dTTeCTaliida

,Z[I/ICLII/IHIII/IHEI: <<AJ'IbTepHaTI/IBHbIe 1 BO30OHOBISAEMbIE NCTOYHUKN SHEPrmnm»

Mpobnembl 0obbLIYN N TpaHCNOpPTa rasa

Pa3Bepno4dHoe bypeHune n npobnembl 00yCTPONCTBA Fra30BbIX MECTOPOXXAEHWUNA.

[Tpo6iemMbl 3KCIUTyaTariid MeCTOPOXKIEHUSI.

3aB. katenpoit «T u I'» P.A-B. Typnyes

FPO3HEHCKUI FOCYLAPCTBEHHbBIN HEGTAHON TEXHUYECKUIA YHUBEPCUTET
NHCTUTYT SHEPTETUKU
KADELIPA "TEIT/IOTEXHUKA U TMAPABJTNKA"

buiaer Ne 9

He|2BaH |2§Z68)KHaH dTTeCTaliridg

,Z[I/ICL[I/IHIII/IHEI: <<AJ'IbTepHaTI/IBHbIe 1 BO30OHOBSAEMbIE NCTOYHUKN SHEPrmnm»

ConHe4Has aHeprums. O6bEMbI 1 3PHEKTUBHOCTL NPUMEHEHUS.

FeoTepManbHas aHeprusa. PacnpenenerHme, 06 bEMbI N SPPHEKTUBHOCTb
npUMeHeHuns.

BeTpoBasd aHepruda. PacnpeneneHne n asPeKTUBHOCTb NPUMEHEHNA.

3aB. kadegpoit «T u I'» P.A-B. Typnyes

FPO3HEHCKWI TOCYOAPCTBEHHbIVI HEOTAHOW TEXHUYECKWIA YHUBEPCUTET
UHCTUTYT SHEPFETUKU
KA®ELPA "TEIMJIOTEXHUKA U TUPABJIUKA"

Buner Ne 10




IepBas pybexkHas aTTecTanys

IOuciuniavHa: «ANbTepHaTMBHbIE N BO30OHOBISIEMbIE UCTOYHUKN SHEPTUN»

Pa3Beno4Hoe bypeHmne n npobnembl 06yCTponCTBa MECTOPOXKAEHUS.

Mpobnembl sKCNAyaTaumnm HePTAHbIX MECTOPOXOEHUN.

Mpobnembl akonornyeckon besonacHocTn npu Oobbl4e U TpaHcnopTe
HedTN.

3aB. kadegpoit «T u I'» P.A-B. Typnyes

FPO3HEHCKWU TOCYOAPCTBEHHbIV HEOTAHOW TEXHUYECKWIA YHUBEPCUTET
UHCTUTYT SHEPFETUKU
KADELIPA "TEIJIOTEXHUKA U TAPABJTKA"

Buier Ne 11

l'[epBaﬂ |zy6e>KHa;1 daTTecTaliyd

HucuunivHa: «AnbTepHaTUBHbIE U BO30OHOBNSIEMbIE NCTOYHUKM SHEpPrmnmn»

Mpobnembl 0obbIYM N TpaHCMOPTa Yras.

Mpobnembl akonornvyeckom 6esonacHoCcTn npu Aobbive 1 TpaHCNopTe yras.

lopro4dne ciarypl. NMPOrHO3bl pacrnoslaraeMblX 3aMacoB U UX ncyepnaHums.

3aB. kadegpoit «T u I'» P.A-B. Typnyes

FPO3HEHCKWU TOCYOAPCTBEHHbIV HEGTAHOW TEXHUYECKWIA YHUBEPCUTET
UHCTUTYT SHEPFETUKU
KADELIPA "TEM/IOTEXHUKA U TAAPABJTMKA"

Buier Ne 12

HepBaﬂ |2¥'6E)KHEISI dTTeCTalinida

Hucuunivaa: «AnbTepHaTUBHbIE U BO30OHOBNSIEMbIE NCTOYHUKM SHEPrmnmn»

ConHeyvHas aHeprust. O6bEMbI U 3PHEKTUBHOCTL NPUMEHEHUS.

FeoTepmanbHas a3Heprusa. PacnpepenerHne, 06 bEMbl N SPPEKTUBHOCTb
MPUMEHEeHMA.

BeTpoBasd 3Hepruda. PacnpeneneHne n sPeKTUBHOCTb NPUMEHEHNS.

3aB. kadenpoit «T u I'» P.A-B. Typnyes

TPO3HEHCKUI FOCYAAPCTBEHHbIN HEGTAHOW TEXHUYECKUIA YHUBEPCUTET
UHCTUTYT SHEPFETUKU
KADELIPA "TEIVIOTEXHUKA U TLAPABJTNIKA"

Bbuner Ne 13

IMepBas pybexkHasi aTTecTanys

HOuciunavHa: «ANbTepHaTMBHbIE N BO30OHOBISIEMbIE UCTOYHUKN SHEPT NN »

YTnnmsaumsa noTeHunasbHON SHeprnmnm ™MarmncTtpasibHoro rnpupoaoHoOro
fa3a Ha ra3opa3aaTtoyHbIX U ra3opacnpeneyqintTesibHbliX CTaHLUNAX.

Mpobnembl 3Konormvyeckonm 6Ge3onacHoCcTU nNpu pobblde WM TpaHcnopTe




NPUPOOHOro rasa.

3 | Yrosib. MporHo3bl pacnoslaraeMblix 3anacoB U UX ncyepnaHus.

3aB. kadenpoit «T u I'» P.A-B. Typnyes

FPO3HEHCKWU TOCYOAPCTBEHHbIV HEOTAHOW TEXHUYECKWIA YHUBEPCUTET
UHCTUTYT SHEPFETUKU
KADELIPA "TEIMJIOTEXHUKA U TAPABJTKA"

Bbuner Ne 14

l'[epBaﬂ |zy6e>KHa;1 daTTecTaliyd

Hucuunivaa: «AnbTepHaTUBHbIE U BO30OHOBISIEMbIE NCTOYHUKM SHEpPrmnmn»

Pa3sBeno4Hoe bypeHune n npobsieMbl 00YyCTPOMNCTBA MECTOPOXXAEHNS.

Mpobembl 3KcnayaTaumm HePTAHLIX MECTOPOXXOEHUA.

Mpobnembl 3konornyeckonm 6esonacHocTn npum Oobbl4e U TpaHcnopTe
HedTN.

3aB. kadenpoit «T u I'» P.A-B. Typnyes

TPO3HEHCKUI FOCYAAPCTBEHHbIN HEGTAHOW TEXHUYECKUIA YHUBEPCUTET
UHCTUTYT SHEPFETUKU
KADELIPA "TEITVIOTEXHUKA U TLAPABJTNIKA"

Bbuner Ne 15

ITepBas pybexkHasi aTTecTanys

MuciunarHa<ANbTepHaTUBHbIE N BO30OHOBISIEMbIE UCTOYHUKN SHEPT NN >

1 | Tunbl 3HepropecypcoB. BO3MOXHOCTW MCMNONb30BAaHUSA pPa3fINYHbLIX TUMOB
3HEepropecypcos.

I'IporHo3b| pacrnoJjiaraeMbiX 3alacCcoB N NX NCHepPNnaHU4A.

Mpobnembl 006bI4YN N TPaHCNOPTa HEPTW.

3aB. kadeapoii «T u I'» P.A-B. TypnyeB

5.1.1 Obpasewu TeCTOB K NepBOA pybe>xHOM aTTecTauum

COBOKYITHOCTB IePCITeKTUBHBIX CII0COO0B MOMyUeHusl, repejjaud U UCT0/Ib30BaHUsl JHEPTHH, KOTOPbie
pacrpoCcTpaHeHbl He TaK IIMPOKO, KaK TPaJULMOHHbIE, OIHAKO IIPe/ICTaB/IsI0T UHTepeC U3-3a
BBITOZJHOCTH UX UCIO/Ib30BaHUs U, KaK MPaBU/I0, HU3KOM PUCKe MPUUYMHEHHs Bpe/ia OKpY Karolen
cpege:

A. AnbTepHaTHMBHas SHEpPreTHUKa

B.BeTtposHepreTtuka

C. buoronmeo

D.ConneyHas 5HepreTuka

E I'ugposHepreTuika

ANSWER:A

OTpac/ib SHepreTHKH, CrieliiaIu3upyroLascs Ha TpeoOpa30BaHUM KMHEeTHUeCKOW SHepruy BO3AYILIHBIX
Macc B aTMocdepe B 3/IeKTPHUECKYI0, MeXaHIUUeCKYI0, TETVIOBYIO W/ B JIFOOYI0 APYyTyI0 hopMy
3Hepruu, yA00HYIO [7Is1 UCTIO/h30BaHKMsI B HADOJHOM XO3SIHCTBe:

A.AbTepHaTUBHAs SHepreTUka



B.BeTtposHepreTturka

C.buororuso

D. ConneuHas sHepreTuka

El'vaposHepreTrka

ANSWER:B

TonMBO U3 paCTUTEILHOTO WY )KUBOTHOTO ChIPbs, U3 NPOJYKTOB )KU3HEeesTeIbHOCTU OpraHu3MOB
W/IM OPraHU4eCKUX NIPOMBILLIIEHHBIX OTXO/0B:

A.bvoTonimso

B.BeTtposHepreTturka

C.A/bTepHaTHMBHas1 SHepreTyvka

D.ConneyHas sHepreTuka

E.I'mpposHepreTrka

ANSWER:A

HanpagnieHue anbTepHaTHBHOM HEPTreTHKHW, OCHOBaHHOE Ha HENOCPeCTBEHHOM UCII0/Ib30BaHUU
COJTHEUHOT'O U3/TyuYeHus [/ TIOy4YeH!st SHePIriuU B KaKoM-/T00 Bujie:

A.CoJsiHeyHas S3HepreTvka

B.buotornuso

C.BetposHepreTrka

D.AnpTepHaTUBHasA SHEPreTUka

E.I'mpposHepreTrka

ANSWER:A

O6macTh X039HCTBEHHO-3KOHOMUYECKOM JIesITe/TbHOCTH UeioBeKa, COBOKYTTHOCTE OOJTBIIMX
€CTeCTBeHHBIX M UCKYCCTBEHHBIX TIOZICUCTEM, CITy’Kall{uX /711 TpeoOpa30BaHus SHEPTUH BOHOTO
MOTOKA B 3/7IeKTPUYECKY0 SHEPTHUIO:

A.T'npposHepretvka

B.CosiHeuHas sHepreTvka

C.buotornuso

D.BetposnepreTtyka

E.AnbpTepHaTvBHas SHepreTyvka

ANSWER:A

HanpasieHue 5HepreTvky, OCHOBaHHOE Ha IIPOM3BO/CTBE 3/IeKTPUUECKOM SHEePrruy 3a CYET SHepPruy,
coJieprKallieiics B HeJjpax 3eMJ/IM, Ha reoTepMasbHbIX CTaHLUAX:

A.T'eoTepMaiibHas SHepreTyvka

B.I'po3oBas 3HepreTuka

C.¥YnpaBnsieMbl TepMOsI/iePHBIN CUHTE3

D.PacripefieniéHHOe TIpOU3BO/CTBO SHEPTUMU

E.BopopopHas sHepreTuka

Crioco6 1oJtyyeHus SHepryM MyTEM MOUMKH U TiepeHarpaB/ieHust SHEPTUM MOJTHUH B 3JIEKTPOCETh:
A.YnpaBisieMbli TePMOSIZIePHBIN CUHTe3

B.I'eoTepmasibHast 3HepreTuka

C.I'po3oBas 3HepreTuka

D.PacripefieniéHHOe TIpOU3BOCTBO SHEPTUMU

E.BopopopHas sHepreTuka

ANSWER:C

CuHTe3 6osiee TSDKETBIX aTOMHBIX sifiep U3 6osiee TETKUX C 1ie/IbI0 MTOyYeHHs SHePTriuH, KOTOPbI HOCHUT
ynpaBJ/isieMbli XapakTep:

A.YnpaBisieMbli TePMOSIZIePHBIN CUHTe3

B.I'eoTepmasibHast 3HepreTuka

C.I'po3oBas 3HepreTuka

D.PacripefieniéHHOe TIpOU3BOCTBO SHEPTUU

E.BopopopHas sHepreTuka

ANSWER:A

HoBas TeHJieHIIUS B SHepreTyKe, CBsI3aHHasl C IPOM3BO/CTBOM TEIUIOBOU U /IeKTPUUYECKOU SHEPruu:
A.PacripefieiéHHOe TIPOM3BO/ICTBO SHEPTUU



B.I'eoTrepmasnbHas sHepreTuka

C.I'po3oBas 3HepreTuka

D.Ynpasnsiemblli TepMOSIZIepHbIA CUHTE3

E.BogopozHast sHepreTuka

ANSWER:A

Otpac/b 5HepreTvKH, OCHOBaHHOE Ha MCI0/Ib30BaHUM BOJOPO/ia B KaUeCTBe CpeZCTBa /IS
aKKyMYJIUPOBaHHs, TPAHCIIOPTHPOBKY 1 TIOTPebIeH s SHEPTUH JTFO[bMHU:
A.T'eorepMasnbHasi SHepreTyka

B.I'po3oBas 3HepreTuka

C.¥YnpaBnsieMblii TepMOsi/|ePHbIN CUHTe3

D.PacripegenéHHoe pousBOACTBO SHEPrun

E.BogopozHast sHepreTuka

ANSWERE

5.2 BuieThbl KO BTOPO# py0e)XHOH aTTecTalud 3HAHHI JUCIATTHHBI

<<AJ'IbTepHaTVIBHbIe 1 BO30OHOBISAEMbIE NCTOYHUKN SHEPrmnmn»

FPO3HEHCKW TOCYOAPCTBEHHbIVI HEOTAHOW TEXHUYECKWIA YHUBEPCUTET
UHCTUTYT SHEPFETUKU
KADELPA "TEMJIOTEXHUKA U TAPABJTVKA"

Buner Ne 1

Bropas pyGexxHas arTectanus

Hucuumnivuaa: «AnbTepHaTUBHbIE U BO30OHOBNSIEMbIE NCTOYHUKM SHEPrmnmn»

1 | MecTo HEeTPaAULMOHHbBIX NCTOYHUKOB B YA0BNETBOPEHUN SHEPTrETUYECKUX
noTpebHoCcTen Yenoseka.

2 | XapaKTepUCTMKN OCHOBHbIX NPOMbILLJIEHHbIX MCTOYHWUKOB BbIOPOCOB
3arpsA3HSAOLWNX BELWLECTB.

3 | OCHOBHbIE MOKa3aTeNn HOPMUPOBAHUS Ka4YeCTBa OKPY>KatloLLen cpelbl
BpeAHbIX BELLECT B MPOMbILLJIEHHbIX BblIBpoCax.

3aB. kadenpoit «T u I'» P.A-B. Typnyes

TPO3HEHCKUI FOCYAAPCTBEHHbIN HEGTAHOW TEXHUYECKUIA YHUBEPCUTET
UHCTUTYT SHEPFETUKU
KADELIPA "TEITVIOTEXHUKA U ITULAPABJTNIKA"

Bunaer Ne 2

BTopo# TeKVIIMI KOHTPOJ/Ib 3HAHUMN

[vciprviHa:  «ANbTepHATUBHbIE N BO30OHOBISIEMbIE UCTOYHUKN SHEPTUN»

1 | BropuuHble SHepropecypchl pa3HOro MoTeHLrana.

2 npOMbILIJﬂeHHbIe CTokun. Ncnonb3oBaHmne BUO-CTOKOB.

3 | 9konorunyeckmne npobsieMbl SHEPreTUKMK.

3aB. kadeapoii «T u I'» P.A-B. TypnyeB

TPO3HEHCKUI FOCYLAPCTBEHHbBIM HEGTAHOW TEXHUYECKWUIA YHUBEPCUTET




UHCTUTYT SHEPFETUKU
KADELIPA "TEITVIOTEXHUKA U ITVLAPABJTNIKA"

Buaer Ne 3

Bropas py6GexxHas arTecTaiiys

MucryruimHa: «ANbTepHATUBHbIE N BO30OHOBJISIEMbIE UCTOYHUKMN SHEPT N>

Panc, 6unoataHon, buogmsens n gp. - npobaembl cbopa n NpUMeHeHUS.

30Hbl 3¢hphekTnBHOro NnpumeHeHuns. NMpobnembl cbopa n cenekuunn.

I'Iepepa60TKa Macesn, OKNraHmne TOKCUN4HbIX OTXO0O0B.

3aB. kadegpoii «T u I'» P.A-B. Typnyes

FPO3HEHCKWU TOCYOAPCTBEHHbIV HEOTAHOW TEXHUYECKWIA YHUBEPCUTET
UHCTUTYT SHEPFETUKU
KADELIPA "TEIMJIOTEXHUKA U TAPABJTMKA"

bunaer Ne 4

Bropas py0OexxHas arTecTaiys

,Z[I/ICL[I/IHIII/IHEI: <<AJ'IbTepHaTI/IBHbIe 1 BO30OHOBSAEMbIE NCTOYHUKN SHEPrmnm»

PaboTa noBepxHOCTK Npu OENCTBUN Ha HEe CUJIbl BETPA.

PaboTa BETPOBOro KoJsieca Kpblslb4aTOro BeTpoABuraTens.

BeTpoanekTpocTaHumn. BeTpoyCcTaHOBKMN.

BanaHc Bo306HOBIsIeMOlt SHeprur okeaHa. OCHOBBI TpeoOpa30BaHys SHEPTUU BOJH.

3aB. kadegpoi «T u I'» P.A-B. Typnyes

FPO3HEHCKW TOCYOAPCTBEHHbIVI HEOTAHOW TEXHUYECKWIA YHUBEPCUTET
UHCTUTYT SHEPFETUKU
KADELPA "TEIMJIOTEXHUKA U TAPABJTVKA"

Bunaer Ne 5

Bropas py0OexHas aTTecTaius

,Z[I/ICLII/IHJ'II/IHaI <<AJ'IbTepHaTI/IBHbIe 1 BO30OHOBSAEMbIE UCTOYHUKN SHEPrmnmn»

VHTEHCUBHOCTb COJIHEYHOIr 0 N3J1y4eHNs

KOHCprKLI,I/IFI M MaTepnalibl COJIHEYHbIX 3J1IEMEHTOB.

BosibT-aMnepHas XapakTepucTUKa COSTHEYHOr 0 3/IEMEHTA

3aB. kadenpoit «T u I'» P.A-B. Typnyes

TPO3HEHCKUI FOCYAAPCTBEHHbIN HEGTAHOW TEXHUYECKUIA YHUBEPCUTET
UHCTUTYT SHEPFETUKU
KADELIPA "TEIVIOTEXHUKA U TVULAPABJ/TNIKA"

Buaer Ne 6

BTOHBH |zy6E)KHaH dTTeCTaliridg

[vcipnvHa: «ANbTepHaTUMBHbIE N BO30OHOBISIEMbIE UCTOYHUKN SHEPTUN»

Knaccugukauma akkyMynsTopoB Tensa.




MponcxoxxgeHne BeTpa U BeTpoOBble 30HbI Poccuun. Tunbl BETPOIHEPreTUYECKUX
YCTAHOBOK.

Knaccudgukaums setTpogsmrateniein no npuHUuny paboTsi.

3aB. kadegpoit «T u I'» P.A-B. Typnyes

FPO3HEHCKWI TOCYOAPCTBEHHbIVI HEOTAHOW TEXHUYECKWIA YHUBEPCUTET
UHCTUTYT SHEPFETUKU
KA®ELPA "TEIMJIOTEXHUKA U TUPABJIUKA"

Bunaer Ne 7

BTO[}aﬂ |2¥6€)KHHH dTTecTarmdg

Hucuunivaa: «AnbTepHaTUBHbIE U BO30OHOBNSIEMbIE NCTOYHUKM SHEpPrmnmn»

doTOo3/1eKTPUYeckme CBOWCTBa p-n nepexoia.

Knaccngpukaumsa n OCHOBHbIE 3JIEMEHTLI FreJIMOCUCTEM.

KoHueHTpupylowme reIMONPUEMHUKWN. MNnockune COJIHEYHbIE
KOJIJTIEKTOPBbI.
3aB. kadegpoii «T u I'» P.A-B. Typnyes

FPO3HEHCKWU TOCYOAPCTBEHHbIV HEGTAHOW TEXHUYECKWIA YHUBEPCUTET
UHCTUTYT SHEPFETUKU
KADELPA "TEMM/IOTEXHUKA U TAPABJIMKA"

buner Ne 8

Bropas pyGexxHasi aTTecTanus

,Z[I/ICL[I/IHIII/IH{:I: <<AJ'IbTepHaTI/IBHbIe 1 BO30OHOBSAEMbIE UCTOYHUKN SHEPrmnm»

Pecypcbl TEM0BOV 3HEPrUnN OKeaHa.

Cxema OT2C, paboTatowen no 3aMKHYTOMY LIUKIY.

icnonb3oBaHWe nepenaga TeMnepaTyp oKkeaH-aTMocdepa.

3aB. katenpoit «T u I'» P.A-B. TypnyeB

FPO3HEHCKUI FOCYLAPCTBEHHbBIN HEGTAHON TEXHUYECKUIA YHUBEPCUTET
NHCTUTYT SHEPTETUKU
KADELIPA "TEIT/IOTEXHUKA U ITULAPABJTNIKA"

Bbuner Ne9

Bropas pybGexHas arrectanys

IOuciuniavHa: «ANbTepHaTMBHbIE N BO30OHOBISIEMbIE UCTOYHUKN IHEPTUN»

BTopuuHble SHepropecypchl pa3Horo rnoTeHIHana.

MpoMblIWIeHHbIE CTOKW. Icnosib30BaHMe 6rno-cToKoB.

IKonornyeckune npobnemMsl sIHEPreTUKN.

3aB. kadegpoii «T u I'» P.A-B. Typnyes

FPO3HEHCKWIA FOCYLAPCTBEHHbLIN HEGTAHOM TEXHUYECKUIA YHUBEPCUTET
WHCTUTYT SHEPTETUKU
KADELIPA "TEITJIOTEXHUKA U TUAPABJ/TNIKA"




Buer Ne 10

Bropasg py0OexxHas arTecTaius

,Z[I/ICL[I/IHIII/IHEI: <<AJ'IbTepHaTI/IBHbIe 1 BO30OHOBSAEMbIE NCTOYHUKN SHEPrmnm»

dHepreTun4yeckunin banaHc TenJ0BOro akkKymMmynaTopa

TennoBoe akKyMyJIMPOBaHNE SHEPruu.

Knaccudukaiiyss akkyMysiTOPOB Teria.

3aB. katenpoit «T u I'» P.A-B. TypnyeB

TPO3HEHCKUI FOCYLAPCTBEHHbIN HEGTAHON TEXHUYECKUIA YHUBEPCUTET
NHCTUTYT SHEPTETUKU
KADELIPA "TEITVIOTEXHUKA U TULAPABJTNIKA"

Buer Ne 11

Bropas pybGexHas arrectanys

IOuciuniavHa: «ANbTepHaTMBHbIE N BO30OHOBISIEMbIE UCTOYHUKN IHEPTUN»

MecCTo HeTpPaONUMOHHbBIX NCTOYHMKOB B YAOBJIETBOPEHUNN SHEPTETUYECKUX
noTtpebHocTen 4Yenoseka.

XapaKTepUCTUKN OCHOBHbIX MPOMbILLINIEHHbIX NCTOYHMKOB BbIBPOCOB
3arps3HAILWNX BELLLECTB.

OCHOBHble NMOKa3aTes HOPMUPOBAHNA KayecTBa OKPY>KatoLlen cpeabl 1
BPeAHbIX BELLECT B MPOMbILLIEHHbIX BbIOpOCaXx.

3aB. kadenpoii «T u I'» P.A-B. Typnyes

FPO3HEHCKUIA FOCYLAPCTBEHHbLIN HEGTAHOWN TEXHUYECKUIA YHUBEPCUTET
WNHCTUTYT SHEPTETUKU
KADELIPA "TEIT/IOTEXHUKA U TMAPABJTNIKA"

Buier Ne 12

Bropas pyGexHas arrecTaiys

IOuciunavHa: «ANbTepHaTMBHbIE N BO30OHOBISIEMbIE UCTOYHUKN SHEPTUN»

Knaccnukauma akkyMynaTopoB Tensia.

I'Ipomcxomp,eHVle Be€Tpa N BETPOBbIE 30HbI Poccun. Tunsl BETPO3HEPreTN4HEeCKNX

yCTaHOBOK.

Knaccugpukaums BeTpogsuratenei no npuHUmny paboTsl.

3aB. kadegpoit «T u I'» P.A-B. Typnyes

FPO3HEHCKWU TOCYOAPCTBEHHbIV HESTAHOW TEXHUYECKWIA YHUBEPCUTET
UHCTUTYT SHEPFETUKU
KADELIPA "TEMM/IOTEXHUKA U TAPABJTKA"

Buier Ne 13

Bropas py6GexxHasi aTTecTanus

,Z[I/ICL[I/IHIII/IH{:I: <<AJ'IbTepHaTI/IBHbIe 1 BO30OHOBSAEMbIE UCTOYHUKN SHEPrmnm»




1 | Pecypcbl TEMMOBOW 3HEPIrN OKEAHa.

Cxema OT2C, paboTatowen No 3aMKHYTOMY LUKIY.

icnonb3oBaHMe Nepenaja TemMnepaTyp okeaH-aTMocdepa.

3aB. kadenpoit «T u I'» P.A-B. Typnyes

FPO3HEHCKWU TOCYOAPCTBEHHbIV HEOTAHOW TEXHUYECKWIA YHUBEPCUTET
UHCTUTYT SHEPFETUKU
KADELIPA "TEIT/IOTEXHUKA U TAPABJIVKA"

Buner Neld

Bropasg py0OexxHas arTecTaius

,Z[I/ICL[I/IHIII/IHEI: <<AJ'IbTepHaTI/IBHbIe 1 BO30OHOBNSAEMbIE NCTOYHUKN SHEPrmnm»

1 | Panc, 6uoataHon, buognsens n ap. - npobaembl cbopa U NPUMEHEHUS.

2 | 30Hbl 3hhekTMBHOro NnpumeHeHuns. MNMpobnemol cbopa n cenekymm.

3 | NepepaboTka Macen, CXKUraHme TOKCUYHbIX OTXO0B.

3aB. kadegpoit «T u I'» P.A-B. Typnyes

TPO3HEHCKUI FOCYLAPCTBEHHbIN HEGTAHOW TEXHUYECKUIA YHUBEPCUTET
UHCTUTYT SHEPFETUKU
KADELIPA "TEIVIOTEXHUKA U TULAPABJTNIKA"

Buner Ne 15

BTODBH |2¥6€)KHHH dTTeCTalirida

[uciprvHa: «ANbTepHaTUMBHbIE N BO30OHOBISIEMbIE UCTOYHUKN SHEPTUN»

Obuiue ceeaeHns 06 NCNoNbL30BaHUW SHEPTUN MPUSINBOB.

MowHOCTb MPUINBHbDbIX TeYeHUn n npuaInBHOIO NnogbeMa BO4bl

Ncnonb3oBaHme aHeprum npuanBoB N MOPCKUX TEYEHUN.

3aB. kadeapoii «T u I'» P.A-B. TypnyeB

5.2.1 Ob6pasewu TeCTOB KO BTOPOX pyOe>xHOM aTTecTaumm

UTo Takoe anbTepHaTUBHAs SHEPreTHKa?

A.COBOKYIHOCTb TMEPCIEKTUBHBIX CITIOCOOOB MO/TyU€eHUs], TIepeZiaud U UCTIOb30BaHUS SHEPTUH,
KOTOpBbIe pacrpoCTpaHeHbl He TaK LIMPOKO, KaK TPaJUL[MOHHbIEe, OHAKO NPe/ICTaB/IsIIOT UHTepeC U3-3a
BBIFO/IHOCTH UX UCIIO/Ib30BAHUS U, KaK MPaBU/I0, HU3KOM PUCKe NTPUUYUHEHUS BpeZia OKpYy Karolen
cpefe.

B.OTpac/ib 3HepPreTHKH, CrielUaIn3upyoascs Ha MpeoOpa30BaHUKM KMHETHUECKOW YHEPTHUH
BO3/yLLIHBIX MacC B aTMOcdepe B 371eKTPUYECKYIO.

C.TonmBo U3 paCTUTE/ILHOTO WU/TU JKUBOTHOTO ChIPbSl, U3 TIPO/IYKTOB )KU3HeeaTe/IbHOCTA OPraHu3MOB
WM OpraHu4ecKUX MPOMBILLIIEHHbIX OTXO/0B.

D.HarpaBneHue anbTepHaTUBHOW SHEPreTUKH, OCHOBAHHOE Ha HeNoCpeICTBeHHOM UCII0/Ib30BaHUU
COJTHEUHOT'O U3/TyUeHus [/l TI0/TyueHUst SHeprUr B KaKOM-100 BU/e.

E. O6/acTb X031 CTBEHHO-3KOHOMHUUECKOU J1eTe/TbHOCTH Ue/I0OBeKa, COBOKYITHOCTb OOJBIITMX
€CTeCTBEHHBIX U UCKYCCTBEHHBIX MMO/ICUCTEM, CJTy>KalllyiX [jist Tpeobpa30BaHus SHEPIrUU BOJHOTO
MOTOKA B 3/7IeKTPUYECKYI0 SHEPTHI0.



ANSWER:A

UYTo Takoe BeTposSHepreTuka?

A.TonamBo K3 paCcTUTEbHOTO UK )KUBOTHOTO ChIPbSl, U3 TIPOAYKTOB XKU3HeeaTeTbHOCTA OPraHU3MOB
W/TM OPraHNUYeCKUX MPOMBIILJIEHHBIX OTXO/0B.

B.COBOKYITHOCTb TIepCITIEKTUBHBIX CITIOCOOOB TOTyUeHws], TIepeJjaud U MCIO/Ib30BaHKsI JHEPTHH,
KOTOpbIe PAaClpOCTPaHeHbI He TakK LIMPOKO, KaK TPaJAULIMOHHbIe, OJHAKO MPe/CTaB/Is0T UHTepeC 1U3-3a
BBITOZJHOCTH UX MCIO/Ib30BaHUS U, KaK MPaBU/I0, HU3KOM PUCKe MPUUYMHEHHs Bpe/ia OKpY Karolen
cpeze.

C.OTpac/ib 3HepreTykH, Criel[iaan3upyroIiasics Ha TpeoOpa30BaHNY KWHETHUECKOW YHeprUuu
BO3/yLLIHBIX MacC B aTMocdepe B 371eKTPUUYECKYHO.

D.HanpagneHue ajbTepHaTUBHOU SHEPreTUKH, OCHOBaHHOE Ha HENOCpejCTBEHHOM HCII0/1b30BaHUU
COJTHEUHOT'O W3/TyUeHUs [I7Isl TI0/TyueHHs SHeprUr B KaKOM-T00 BU/e.

E.O6nacTh X031 CTBeHHO-3KOHOMUYECKOU JIeTe/IbHOCTU YeI0BeKa, COBOKYITHOCTb OOJTBIINX
€CTeCTBEHHBIX U UCKYCCTBEHHBIX MMO/ICUCTEM, CJTy>KalllyX it Tpeobpa30BaHus SHEPIUH BOJAHOTO
M0TOKA B 3/7IEKTPUYECKYH0 SHEPTHIO.

ANSWER:C

Yro Takoe OGUOTOTIUBO?

A.TonMBO U3 PaCTUTETLHOTO WUJ/IU )KUBOTHOT'O ChIPbsi, U3 TIPOJYKTOB >XKU3He/|eATe/TbHOCTU OPraHU3MOB
WM OpraHu4ecKuX MPOMBILLIZIEHHBIX OTXO/0B.

B.COBOKYITHOCTh MTE€PCITEKTUBHBIX CITIOCOO0B MOTyUY€eHus, ITepejaur U UCTI0/Ib30BaHUs JHEPTHH,
KOTOpBbIe pacrpoCTpaHeHbl He TaK LIMPOKO, KaK TPaJUL[MOHHbIe, OHAKO TIPe/ICTaB/IsIFOT UHTepeC 13-3a
BBITO/IHOCTH UX UCIIO/Ib30BaHUS U, KaK NPaBU/I0, HU3KOM PUCKe TIPUUMHEHUs Bpe/ia OKpY Karolen
cpeze.

C.OTpac/ib 3HepreTykH, Criel[iaan3upyroIiasics Ha TpeoOpa30BaHNY KWHETHUECKOW YHeprun
BO3/yLLIHbIX MacC B aTMOcdepe B 371eKTPUUYECKYHO.

D. HaripaBneHue ajibTepHaTUBHOW SHEPreTUKH, OCHOBAHHOE Ha HEIOCPe/ICTBEHHOM HCII0/Ib30BaHUU
COJTHEUHOT'O W3/TyYeHUs [I/Isl TI0/TyueHHsI SHeprUur B KaKOM-T00 BU/e.

O06/1acTh X035HCTBEHHO-3KOHOMHUUECKOU J1eTe/TbHOCTH Ue/IoBeKa, COBOKYITHOCTb OOBIITUX
€CTeCTBEHHBIX U UCKYCCTBEHHBIX MMO/ICUCTEM, CJTy>KallyX [ist Tpeobpa30BaHus SHEPIUH BOJAHOTO
MOTOKA B 3/IEKTPUUECKYH0 SHEPTHI0.

ANSWER:A

UYTo Takoe Co/IHeUHas SHepreTuka?

A.HampaBnieHue anbTepHaTHBHOM SHEPreTHKHU, OCHOBaHHOE Ha HeNoCpeCTBEHHOM UCII0/Ib30BaHUU
COJTHEUHOT'O W3/TyUeHUs [I7Isl TI0/TyueHHs SHeprUr B KaKOM-T00 BU/e.

B.COBOKYITHOCTb TIepCITEKTUBHBIX CITIOCOOOB TOTyUeHws], TIepeJjaud U MCI0/Ib30BaHKsI JHEPTHH,
KOTOpbIe PAaClpOCTPaHeHbI He Tak LIMPOKO, KaK TPaJAULIMOHHbIe, O/JHAKO MPe/CTaB/Is0T NHTepeC 1U3-3a
BBITOZJHOCTH UX MCIO/Ib30BaHUS U, KaK MPaBU/I0, HU3KOM PUCKe MPUUYMHEHHs Bpe/ia OKpY KaroLeu
cpeze.

C.OTpac/ib 3HepreTUkH, Criel[uaan3upyroIiasics Ha TpeoOdpa30BaHNY KWHETHUECKOW YHeprUuu
BO3/yLLIHBIX MacC B aTMOcdepe B 371eKTPUUYECKYHO.

D.TonnuBo 13 pacTUTEBHOTO WU JKUBOTHOT'O ChIPbS1, U3 TIPOAYKTOB XKU3HEeaTe/TbHOCTA OPraHn3MOB
W/TM OPraHNYeCKUX MPOMBIIJIEHHBIX OTXO/0B.

E.O6nacTh X031 CTBeHHO-3KOHOMUYECKOU JIeTe/IbHOCTU YeI0BeKa, COBOKYITHOCTb OOJTBIINX
€CTeCTBEHHBIX U UCKYCCTBEHHBIX MMO/ICUCTEM, CJTy>KalllyX it Tpeobpa30BaHus SHEPIUH BOJAHOTO
MOTOKA B 3/7IEKTPUYECKYH0 SHEPTHI0.

ANSWER:A

UYrto Takoe ruiposHepreTyUka?

A.O6sacTb X035ICTBEHHO-9KOHOMUUECKOH /1eSITe/TbHOCTH YesIOBeKa, COBOKYITHOCTb OOJIBIINX
€CTeCTBeHHBIX M MCKYCCTBEHHBIX TIOZICUCTEM, CITy’Kall{uX /711 TpeoOpa30BaHusi SHEPTHUHU BOJHOTO
[I0TOKA B 3/IeKTPUYECKYH0 SHEpPrHUt0.



B.CoBOKYITHOCTb TIepCITeKTUBHBIX CITI0COO0B MOTy4eHw s, TiepeJjaut ¥ UCI0Ib30BaHUsI SHEPTHH,
KOTOpBbIe pPacrpoCTpaHeHbl He TaK LIMPOKO, KaK TPaJWLMOHHbIEe, OZJHAKO NPe/ICTaB/Is0T UHTepec U3-3a
BBIF'O/JHOCTH UX UCII0/Ib30BaHUS U, KaK MPaBU/I0, HU3KOM PUCKe NTPUUMHEHHS BpeJja OKpY Karolei
cpefie.

C.Otpacnb 3HepreTyKY, CrielManu3upyoLascs Ha Ipeobpa3oBaHNM KWHETHUECKON SHeprun
BO3/[yLLIHBIX MacC B aTMOC(epe B 371eKTPUYECKYO.

D.TonmBo 13 pacTUTebHOIO UK JKUBOTHOTO ChIPbsl, M3 TIPO/IYKTOB XKU3He/|esITeJIbHOCTU OpPraHn3MOB
WA OPraHUYeCKHX MPOMBIIIIEHHBIX OTXO/IOB.

E.HanpaBneHue anbTepHaTUBHOM 3HEPreTHKH, OCHOBaHHOEe Ha HENOCPeCTBEHHOM HCIO0/Ib30BaHUU
COJTHEYHOT'0 U3/TyueHust [/l T10/TyueHUst SHeprur B KaKOM-100 BU/e.

ANSWER:A

UYro Takoe reorepmasibHas SHepreTyuka?

A.HamnpaBnieHue 5HepreTvKH, OCHOBaHHO€e Ha TIPOM3BO/CTBE 3/1eEKTPUUECKON SHEPTUH 3a CYET SHEPrUH,
CofieprKalleiicsl B HefIpax 3eMJ/IM, Ha TeoTepMasibHbIX cTaHUsIX.B.b Criocob mosryueHust SHepruu myTém
TOUMKU U NepeHarnpas/ieH!s] SHEPTUH MOJIHUM B 3/IEKTPOCETb.

B.CuHre3 6oJiee TsKETBIX aTOMHBIX sifiep U3 Oosiee TETKUX C 11e/IbI0 MOTyYeHus SHePTriH, KOTOPBI
HOCHUT yTipaBJ/isieMblid XapakTep.

C.HoBas TeH/ieH1Ms B S3HepreTHKe, CBA3aHHasl C IIPOM3BOJCTBOM TEIVIOBOM U 3/IeKTPUYECKOU SHePruu.
D.Otpacib 3HepreTUKy, OCHOBaHHOE Ha UCII0/Ib30BaHUU BOJ0PO/a B KaUeCTBe Cpe/icTBa JJIs
aKKyMYJIUPOBaHUs, TPAHCIIOPTUPOBKH 1 TIOTPe0IeHNs SHEPTUH THO[bMU.

ANSWER:A

UTo Takoe rpo30Basi SHepreTyka?

A.Criocob nomyueHHst SHePruy My TéM TIOMMKH U TTepeHarpaB/ieHrs: SHePry MOJTHUN B 37IeKTPOCETh.
B.HanpaBneHuve sHepreTvku, 0CHOBaHHOE Ha IIPOM3BO/CTBE 3/IEKTPUUECKON SHEPTUHU 3a CYET SHEPrUH,
coiep>Kallieiicst B Hefipax 3eMJId, Ha re0TepMasibHbIX CTaHLIMSX.

C.CunTe3 6oJiee TSDKETBIX aTOMHBIX sifiep U3 6osiee JIErKuX C Lie/bi0 MOTyUeHust SHepriuu, KOTOPbIM
HOCHT YIIpaBJ/isieMblil XapakTep.

D.HoBas TeHieHLIMS B SHEpreTHKe, CBsI3aHHAasl C IPOU3BO/ICTBOM TEIJIOBOW U 3/IeKTPUYECKOW SHEPIUM.
E.OTpacnb 5HepreTyky, OCHOBaHHOE Ha MCMO/Ib30BaHUU BOJOPO/A B KaueCTBe Cpe/iCTBa /s
aKKyMY/IMPOBaHUSs1, TPAHCIIOPTUPOBKY U NOTPeO/IeHNs1 SHePTUU JIFOAbMHU.

ANSWER:A

Uro Takoe ynpaB/isieMblld TePMOSIIePHbIN CUHTE3?

A.CuHTe3 OoJiee TSDKEIBIX aTOMHBIX sifiep 13 6osiee JIETKUX C Lie/bI0 M0/TyueHUst SHepTrur, KOTOPhIN
HOCHUT yTIpaBJ/IsieMblid XapakKrep.

B.HarmpaBneHve sHepreTvku, OCHOBaHHOE Ha IIPOM3BO/CTBE 3/IEKTPUUECKON SHEPTUU 3a CYET SHEPrUH,
coJieprKallieiics B HeJjpax 3eMJ/IM, Ha re0TepMasibHbIX CTAHLUSAX.

C.Cnocob nosyyeHus SHEPrUM MyTEM MTOMMKH U TIepeHaripaB/ieHus SHEPTMU MOJTHUH B 3JIEKTPOCETb.
D.HoBas TeHieHIIMs B SHepreTHKe, CBsi3aHHAas C [IPOU3BO/ICTBOM TeIVIOBOU U 3JIEKTPUYeCKON SHepIruM.
E.Otpac/b 5HepreTuky, OCHOBaHHOE Ha UCTO/Ib30BAHUU BOZOPO/A B KaUeCTBe CpefiCTBa /s
aKKyMYJIUPOBaHHsl, TPAHCIIOPTHPOBKH 1 TIOTPe0IeHNs SHEPTUH THO[bMU.

ANSWER:A

Uto Takoe pacripesiesieHHOe TIPOM3BO/CTBO SHEPTUU?

A.HoBas TeHJieHLIMs1 B SHepreTHKe, CBsi3aHHasi C IPOM3BO/|CTBOM TeIJIOBOM U 3/1eKTPUUYECKOI SHEePruM.
B.HarnpaBneHve sHepreTvku, 0OCHOBaHHO€E Ha IIPOM3BO/CTBE 3/IEKTPUUECKON SHEPTUU 3a CYET SHEPruH,
coiep>Kallieiicst B Hefipax 3eMJId, Ha re0TepMasibHbIX CTaHLIMSAX.

C.Cnocob nosyyeHusi SHEPrUM MyTEM MTOMMKH U TIepeHaripaB/ieHus SHEPITMU MOJTHUH B 3JIEKTPOCETb.
D.CunTe3 6oee TsHKETBIX aTOMHBIX sifiep U3 Ooee IETKKX C LIe/bI0 TIOMyYeHNs] SHePIUH, KOTOPbIH
HOCHUT yTipaBJ/isieMblid XapakTep.

E.OTpacnb 5HepreTyky, OCHOBaHHOE Ha MCMO/Ib30BaHUH BOJOPO/A B KaueCTBe Cpe/iCTBa /s
aKKyMY/IMPOBaHUSs1, TPAHCIIOPTUPOBKU U NOTPeO/IeH s SHePrUU JIFOAbMHU.



ANSWER:A

5.3 buieTtsl K 3K3aMeHYy 110 JUCLMIL/INHE
«AnbTepHaTUBHbIE U BO3OOHOB/NIAEMble UICTOYHUKU SHEPrumn»

FPO3HEHCKW TOCYOAPCTBEHHbIV HEOTAHOW TEXHUYECKWIA YHUBEPCUTET
UHCTUTYT SHEPIETUKU
KA®ELPA "TEMT/IOTEXHUKA U TUPABJTUKA"

IOuciprnavHa: «ANbTepHaTUBHbIE N BO30OHOBISIEMbIE UCTOYHUKN SHEPT NN »

BWIET Ne 1

DHepreTnyeckuin 6anaHc TENJIOBOro akKyMynsTopa

Tennosoe aKKYMYJIMpOBaHNE SHEPTIUn.

3. | Knaccudukaiusi akkyMy/iiTOPOB Terlia.

3aB. Kadepoii
«TenyioTexHHKa U TUIpaB/IKa» P.A-B. TypnyeB

FPO3HEHCKW TOCYOAPCTBEHHbBIVI HEOTAHOW TEXHUYECKWIN YHUBEPCUTET
UHCTUTYT SHEPFETUKY
KA®ELPA "TEMTJIOTEXHUKA U TULPABJTUKA"

MuciprnvHa: «ANbTepHaTUBHbIE N BO30OHOBISIEMbIE UCTOYHUKN SHEPT NN »

BWIET Ne 2

1. | MapoBble TypbuHbI Ha BNa>KHOM nape.

2. | Fa3oBble TypbuHbl. Komnpeccopbl. Hacockl. MaporeHepaTopsl.

3. | BogHO-xnMmnyeckmne pexxmmbl. KOHOEHCAUNOHHbIE YCTAaHOBKW. Tena1o0bMeHHMKN.

3aB. Kadepoii
«TenyioTexHHKa U TUIpaB/IKa» P.A-B. TypnyeB

FPO3HEHCKW TOCYOAPCTBEHHbIV HEOTAHOW TEXHUYECKWIN YHUBEPCUTET
UHCTUTYT SHEPFETUKU
KA®ELPA "TEMT/IOTEXHUKA U TUPABJTUKA"

OucipnavHa: «<ANlbTEPHAaTUBHbIE N BO30OHOBASEMbIE UCTOYHUKM IHEPTUN»

BWIET Ne 3




1. | Mpobnembl ynpaBnsaeMoro TepMosaaepHoro cmHTesa. Mpobnemsl yaep>xaHus
nsaasmbl B TepMosaepHOM peakTope. MpobneMbl TENN00TBOAA B TEPMOSAAEPHbIX
peakTopax.

2. | TpaANLUVOHHbIE N HETPAAULIMOHHBLIE UCTOYHUKW 3SHEPrum. 3amnacbl U ANHaAMUKA
notpebneHns saHepropecypcos, noanTuka Poccmn B 0651acTU HETPAAULIMOHHBIX
N BO30OHOB/ISIEMbIX UCTOYHNKOB 3HEPIUMN.

3. | OcHOBHble 06bEKTbI HETpaAULNOHHOW dHepreTnkn Poccnmn. ConHevyHas
3Heprusa. O6bLEMBbI N 3PPEKTUBHOCTbL NPUMEHEHUS.

3aB. Kadepoii
«TenyoTexHHKa U TUIpaB/IKa» P.A-B. TypnyeB

FPO3HEHCKWI TOCYOAPCTBEHHbI HEOTAHOW TEXHUYECKWIA YHUBEPCUTET
UHCTUTYT SHEPFETUKU
KA®ELPA "TEMJIOTEXHUKA U TUPABJTUKA"

MucipnavHa: «ANbTepHaTUBHbIE N BO30OHOBISIEMbIE UCTOYHUKN SHEPT N>

BWIET Ne 4

1. | PazBeno4yHoe 6ypeHne w©n npobnembl 06yCcTpoOWCTBa ras30BbIX
MecTopoXAeHUn. NMpobnemMbl 3KCNyaTauum MECTOPOXAEHNS.

2. | YTunamsaumsi NOTeHUMaNbHOW 3HEpPrum MarmncTtpasibHOro MpPUPOAHOro
rasa Ha Tra3opa3gaToydHbIX W ra3opacnpenesinTesibHbiX CTaHUWAX.
Mpobnembl 3konormyeckom 6HesomnacHocTu npn  gobbide n
TpaHCnopTe NPUPOAHOro rasa.

3. | Yeonb. TIporHo3bl pacriosiaraeMbix 3aracoB W uX ucueprnanusi. [Ipobnembl m00brum u
TpaHcropTa yrias. IIpoGsemsl 3Ko0rnyeckoil 6e30macHOCTH MpH 00bIYe U TPAaHCIIOPTe
YIJIAL.

3aB. Kadeapoii
«TernioTexHrKa ¥ TUpaB/IAKa» P.A-B. TypnyesB

FPO3HEHCKW TOCYOAPCTBEHHbIV HE®TAHOW TEXHUYECKWA YHUBEPCUTET
UHCTUTYT SHEPTETUKU
KA®ELPA "TEIMJIOTEXHUKA U TULPABJIMKA"

HOuciprnavHa: «ANbTepHaTUBHbIE N BO30OHOBISIEMbIE UCTOYHUKN SHEPT N>

BWJIET Ne 5

1. | Tunbl 3HepropecypcoB. BO3MOXHOCTWM WCMOMbL30BAaHUS PaA3JINYHBLIX TUMOB
3HepropecypcoB. MporHo3bl pacnojsiaraeMbix 3anacoB U UX UcHeprnaHus.

2. | Mpobnembl AobbIMM K TpaHcnopTa HedTu. PasBenoyHoe 6GypeHne wn




npobnembl 0bycTponcTBa MecTopoXaeHus. [pobnembl 3KcnayaTaumm
HEPTAHbIX MECTOPOXAEHWUN.

Mpobnembl 3konormyeckom 6es3onacHOCTM nNpu gobblde U TpaHCcnopTe
HedTn. Boibop Tpacc ana MmarncTpajibHbiX HepTENPOBOLOB.

3aB. Kadeapoii
«TernioTexHrKa U rUpaB/IKa» P.A-B. Typnyes

rPO3HEHCKNIA FOCYAAPCTBEHHbLIA HEGTAHON TEXHUYECKWNIA YHUBEPCUTET
NHCTUTYT SHEPTETUKN
KADELIPA “TEMJIOTEXHUKA U TULPABJIIKA"

[uciprvHa: «ANbTepPHATUBHbIE N BO30OHOBISIEMbIE UCTOYHUKN SHEPTUN»

BWJIET Ne 6

FeoTepmanbHas sHeprusa. PacnpegenerHne, 06 bEMbl N 3PPEKTUBHOCTb
MPUMEeHEeHUS.

BeTpoBad aHeprund. PacnpeneneHne v 3pHOeKTUBHOCTb NMPUMEHEHNS.
[MpoucxoxxaeHne BeTpa 1 BETPOBble 30Hbl PocCcnn. Tnnbl BETPO3IHEPreTUYeCKUnX
yCcTaHoBOK. Knaccudmkaumsa seTpoasuratenen no npuHumny pabotsl. PaboTta
MOBEPXHOCTU NMpu OEeNCTBUMN Ha Hee CUJIbl BeTpa. BeTpoanekTpocTaHUum.
BeTpoyCcTaHOBKMW.

BonHoBas aHeprusa. Mimetowmecs BO3MOXHOCTU N 3PPEKTUBHOCTb MPUMEHEHUS.
banaHc Bo3obHOBNSseMOWN 3Heprum okeaHa. OcHOBbI Npeobpa3oBaHNs SHEPrUn
BoJIH. Obwme cBepneHnsa 06 NCNosIb30BaHUN 3HEPrun NPUINBOB.

3aB. Kadeapoit
«TenuioTexHyKa U rupaB/vKa» P.A-B. Typnyes

ITPO3HEHCKUI FOCYAAPCTBEHHbLIN HE®TAHOW TEXHUYECKWUIA YHUBEPCUTET
NHCTUTYT SHEPFETUKN
KADELIPA “TEMJIOTEXHUKA U TULPABJIIKA"

,[[I/ICL[I/IHIII/IHaZ <<AJ'IbTepHaTVIBHbIe 1 BO30OHOBSAEMbIE NCTOYHUKN SHEPrmnmn»

BIJIET Ne 7

MHTEHCUBHOCTb COJIHEYHOr O n3nyyveHus. KOHCprKLI,I/IFI n MaTepuabl
COJIHEYHbIX 52/1€MEHTOB.

BonbT-amnepHas XapaKTepucTuKa COJZIHEYHOro 3/1IeMeHTa.
dOTO3N1EKTPUYECKNE CBONCTBA p-n nepexoja.

Knaccudgpukaums 7 OCHOBHbIE 3/IEMEHTHI resmocucTem.
KoHLeHTpupyooLwne resIMoNpPUEMHUKN. Mnockune COJIHEYHble

KOJIN1EKTOPbI.




3ag. kadeapoit
«TenynoTexHrKa U TUIpaB/IKa» P.A-B. TypnyeB

rPO3HEHCKNIA FOCYAPCTBEHHbLIA HEGTAHON TEXHUYECKNIA YHUBEPCUTET
UHCTUTYT SHEPFETUKN
KADELIPA "TETIJIOTEXHUKA U TULAPABJIIKA"

,Z[I/ICL[I/IHIII/IH&Z <<AJ'IbTepHaTVIBHbIe 1 BO30OHOBISAEMbIE NCTOYHUKN SHEPrmnm»

BWIET Ne 8
1. | DHepreTHKa Ha HeTPaAMI[MOHHBIX BHZAX ToruikBa. Illera, oTxoael ecoriepepaboTku, Topd.
Y C/10BMSI MCTIO/Ib30BAHMS, POOJIEMBI, OIBIT IPUMEHEHHsT B KaUeCTBe TOIJTUBA
2. | Fa3oTypbuHHbIE LUNKAbI. [Tapora3oBble LNKIbI.
3. | Pabouyne Tena. KOHCTPYKUNOHHbIE MaTepuralibl. DPO3MOHHO-KOPPO3NOHHbIE

npouecckl. ConeoTioXeHne.

3aB. Kadeapoii
«TenyioTexHrKa U ruZipaB/IvKa» P.A-B. TypnyesB

rPO3HEHCKNIA FOCYAAPCTBEHHbLIA HEGTAHON TEXHUYECKNIA YHUBEPCUTET
UHCTUTYT SHEPIETUKA
KADELIPA “TEMJIOTEXHUKA U TULPABJIIKA"

[ucipriviHa: «ANbTepHATUBHbIE N BO30OHOBISIEMbIE UCTOYHUKN SHEPTUN»

BWJ/IET Ne 9

MpunueHasa sHeprusa. MMerowmecs BO3SMOXKHOCTU U 3PPEKTUBHOCTb
npuMeHeHns. MOWHOCTb MPUJINBHbLIX TEYEHNI N NPUJIMBHOIO NogbeMa BOAbI.
Ncnonb3oBaHMe 3HEPrnmM NPUINBOB N MOPCKUX TeYeHUn. PecypcChbl Ten10BOMN
3Heprumn okeaHa. Cxema OT3C, paboTatowen No 3aMKHYTOMY LIUKAY.
Mcrnonb3oBaHue nepenaga teMmnepaTyp okeaH-aTMocdepa.

NcToYHMKN reoTepmanbHoro Tenna. Moa3emMHble TepMabHble BOAbl. 3arnachkl
pacrnpocTpaHeHne TepMasibHbiX Boa. COCTOsHME reoTepMasibHOW SHEPreTUKU B
PO.

TennocHab)xeHne BbICOKOTEMMNEPATYPHON CUIbHO MUHEPASTIN30BaAHHON
TepMasbHOM BoAoOWN. TensocHabxeHne HM3KoTemMmnepaTypHOM
MaJsiIOMUHEPaNIN30BaHHOW TepMasibHOM BOA4OW. [pAMoe ncnosib3oBaHme
reoTepMa’sibHOM 3Heprumn. FeoTepmasibHble 3NEKTPOCTaHL NN

3aB. kaepoit
«TenyioTexHrKa U TUpaB/IvKa» P.A-B. TypnyesB




ITPO3HEHCKUI ITOCYOAPCTBEHHbLIN HE®TAHOW TEXHUYECKUIA YHUBEPCUTET
UHCTUTYT SHEPFETUKN
KADELIPA “TETJIOTEXHUKA U TULPABJIIKA"

,[[I/ICL[I/IHIII/IH&Z <<AJ'IbTepHaTVIBHbIe 1 BO30OHOBSAEMbIE NCTOYHUKN SHEPrmnmn»

BWJ/IET Ne10

Tunbl 3HepropecypcoB. BO3MOXKHOCTU WCMOJIb30BAHMUA PA3/IMYHbLIX TUMOB
3HepropecypcoB. MNporHo3bl pacnosiaraemblx 3aMacoB U UX NcHepraHus.

Mpobnembl AobblYM M TpaHcnopTa HedTwn. Pa3ssenodHoe 6ypeHne u
npobnembl obycTponcTBa MecTopoxxaeHus. lNpobnembl akcnnayaTauum
He(TAHbIX MECTOPOXXOEHUN.

MpobsemMbl 3Konorndyeckon 6e3omacHOCTV MNpu Aobblde U TpaHchopTe
HedTW. Bbibop Tpacc AN MarncTpasibHbIX HEPTENPOBOAOB.

3aB. Kadeapoii
«TenyioTexHyKa U ruZipaB/vKa» P.A-B. Typnyes

rPO3HEHCKN FOCYAAPCTBEHHbBIA HEGTAHON TEXHUYECKUIA YHUBEPCUTET
NHCTUTYT SHEPTETUKU
KADELIPA “TEMJIOTEXHUKA U TULPABJIIKA”

HucuunivHa: «AnbTepHaTUBHbIE U BO30OHOBNSIEMbIE NCTOYHUKN SHEPrmnm»

BWJIET Ne 11

Hapé>XHoCTb He(pTenpoBO4OB, OVNarHoCTuKa COCTOAHUN
TpybonpoBonoB, npobnembl yTeyek. TaHKEpPHble NEPEBO3KN CbIpon
HegTU N HePTENPOOYKTOB.

Mpobnembl nepepaboTKn Cbipoli HedpTWN, 3arpsisHEHME FPYHTOBbIX
BOJ.

MporHo3bl pacnonaraeMblX 3aMacoB ra3a W BO3MOXXHOCTU WX
ncyepnaHusa. TpaHCNoOpTUpPOBaHME Trasa Mo ra3onpoBoAam,
CTPYKTYpa rasonpooaos. [Mpobnembl obbi4n 1 TpaHCNopTa rasa

3aB. Kadepoii
«TenyioTexHrKa U TUIpaB/IvKa» P.A-B. TypnyeB

FPO3HEHCKW TOCYOAPCTBEHHbIV HEOTAHOW TEXHUYECKWIA YHUBEPCUTET
UHCTUTYT SHEPFETUKU
KA®ELPA "TEMJIOTEXHUKA U TUPABJTUKA"

MucipnavHa: «ANbTepHaTUBHbIE N BO30OHOBISIEMbIE UCTOYHUKN SHEPT NN »

BINJIET Ne 12




Pa3sBenoyHoe OypeHne un npobnembl 00yCTPOMCTBaA ra30BbIX
MecTopoXAeHU. NMpobnemMbl 3KCNyaTauum MECTOPOXAEHNS.

YTunmsaumsa noTeHUMasbHOW 3HEepPrum MarucTpajbHOro nNpupoLHOro
rasa Ha rasopa3faToyHbIX W ra3opacnpenennTenbHbiX CTaHLUUAX.
Mpobnembl 3Konormyeckonm 6HesonacHocTn npu  Oobblve ©
TpaHCnopTe NPUPOAHOro rasa.

Yeonb. TIporHo3wl pacriojlaraeMbIX 3aracoB W WX HcuepriaHvsA. [IpobieMbl [0OBIUM M
TpaHcropTa yras. IIpoGsiemMbl 3K0I0THYecKoi 6e30MmacHOCTH TIpH /I00bIYe W TPAHCIIOPTe
VIJIAL.

3aB. Kadeapotii
«TenyioTexHrKa U ruZipaB/vKa» P.A-B. TypnyesB

rPO3HEHCKNA FOCYAAPCTBEHHbLIA HEGTAHON TEXHUYECKUIA YHUBEPCUTET
WHCTUTYT SHEPTETUKN
KADELIPA “TEMJIOTEXHUKA U TULPABJIIKA"

[uciprvHa: «ANbTepHATUBHbIE N BO30OHOBISIEMbIE UCTOYHUKN SHEPTUN»

BWJIET Ne13

loproyne cnarHypl. TIPOrHO3bl pacnosliaraemMbiXx 3aMacoB W MX UKcYepnaHus.
Mpobnembl AobbIYN N TpaHCNOPTa ropYMX ciaHueB. Mpobnembl 3KOIOrNYecKom
be3onacHoOCTM Npu Aobblye U TpaHCNopPTE FOPHYUX CNaHLEB.

Mpob6nemMbl NPOM3BOACTBA U TPaHCMopTa sAepHoro Tonamnea. NMpobnemsbl
3KOJI0rMyeckor 6e30nacHOCTU NPy NPOM3BOACTBE U TPAHCMoOpTe AAEPHOro
TonsvBa.

OCHOBHble NpenMyLLecTBa TEPMOSAEPHON IHEPreTUKIK. Tunbl TEPMOSiAEPHbIX
pPeakTopOB.

3aB. Kadeapoii
«TernioTexHrKa ¥ TUpaB/IAKa» P.A-B. TypnyesB

FPO3HEHCKW TOCYOAPCTBEHHbIV HE®TAHOW TEXHUYECKWA YHUBEPCUTET
UHCTUTYT SHEPTETUKU
KA®ELPA "TEIMJIOTEXHUKA U TULPABJIMKA"

HOuciprnavHa: «ANbTepHaTUBHbIE N BO30OHOBISIEMbIE UCTOYHUKN SHEPT N>

BW/IET Ne 14

MNpobnembl ynpaBasieMoro TepMosifepHoro cnHTesa. Mpobnembl yoepxaHus
nsasMbl B TepMosaepHOM peakTope. Mpobnembl TeENN00TBOAA B TEPMOSAAEPHbIX
peakTopax.




2. | TpaAULVOHHbBIE N HETPAAULIMOHHBLIE UCTOYHUKW SHEPrumn. 3amnacbl U AnHaMuKa
noTpebrieHns 3HepropecypcoBs, MNoANTUKa Poccum B 06/1aCT HETPAAULMOHHbIX
N BO30OHOB/ISIEMbIX UCTOYHUKOB SHEPIUMN.

3. | OCHOBHblEe 0OBbEKTbI HETPAANLMOHHOW 3HepreTukn Poccmnmn. ConHevyHas
3Heprusa. O6bLEMBI N 3PPEKTUBHOCTb NPUMEHEHUS.

3aB. Kadeapoii
«TenioTexHyKa U ru/ipaB/vKa» P.A-B. TypnyesB

rPO3HEHCKNI FOCYAAPCTBEHHbBIA HEGTAHON TEXHUYECKUIA YHUBEPCUTET
NHCTUTYT SHEPTETUKU
KADELIPA “TEMJIOTEXHUKA U TULPABJIIKA"

HucuunivHa: «AnbTepHaTUBHbIE U BO30OHOBISIEMbIE NCTOYHUKN SHEprmnmn»

BWIET Ne 15

1. | TeoTepmanbHada aHeprus. PacnpeneneHune, 06bEéMbl N 3PPEKTUBHOCTb
MPUMEeHeHMA.

2. | BeTpoBas aHepruda. PacnpegneneHve v 3ppeKTUBHOCTb NMPUMEHEHUS.
MpoucxoxaeHne BeTpa 1 BeTPOBble 30Hbl Poccnn. Tunbl BETPO3IHEPreTnyecknx
ycTaHoBOK. Knaccudmkaumsa seTpoasuratenen no npuHumny pabotsl. PaboTta
NOBEPXHOCTWN NPWU OENCTBUN Ha Hee CUJbl BeTpa. BeTposnekTpocTaHumK.
BeTpoycTaHOBKMN.

3. | BonHoBas aHeprus. imetowmecst BO3MOXXHOCTU U 3 HEKTUBHOCTb NMPUMEHEHNS.
BanaHc Bo306HOBISIEMOI 3HEpPrun okeaHa. OCHOBbI Npeobpa3oBaHNS SHEPrn
BOJIH. O6wme cBegeHns 06 NCMosib30BaHUM SHEPT N NPUJINBOB.

3ag. kadeapoit
«TenyioTexHrKa U TUIpaB/IKa» P.A-B. TypnyeB
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