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1. ITacnopT GoHAA OLIEHOYHBIX CPEACTB AMCHMILIMHBI AJIbTEPHATHBHbIC U

B0O300HOBJ/IsIEMble HCTOYHUKH IHEPTHUN»

Ko
A . HaumeHoBaHue
Ne | KonTposupyemble pa3aelibl (TeMbl) KOHTPOJIMPYEMOH OLEHOHOTO
n/n | JMCHUAIINHBI KOMIIETeHI[U U
cpeacrsa
(MJ1M ee 4aCTH)
Poutb 3HEpreTHKY B pa3BUTHH YEIOBEUECKOT0 O0IIECTBA
1 OIIK-3 Ompoc. [Ipaktuyeckoe,
3amacel SHEPTOPECYPCOB M UX MPOU3BOACTBO. samstie. pedepar
Omnpoc. [TpakTuyeckoe,
o | TpanuuyoHHbIC SHEPTETHIECKHE PECYPCHI OIIK-3
sanstue. peepar
Omnpoc. IIpaktiueckoe,
3 | [loObra 1 Tpancniopt rasa OIIK-3
sanatue. peepar
Omnpoc. IIpaktiueckoe,
4 | Yrom OIIK-3
sansrtue. peepar
HetpanunuonHnsie (BcrioMoraTenbHble) TOIUIMBHBIE OITK-3 Ompoc. lpakruueckoe,
S | pecypchl sausitne. pepepar
Omnpoc. IIpaktuyeckoe,
6 | AtomHas sHeprernka OIIK-3
sanstue. peepar
Omnpoc. IIpakruyeckoe,
7 | Punposueprerika OIIK-3
sanstue. pedepar
Omnpoc. IIpakruyeckoe,
g | HepcnexTuhas snepreTika OIIK-3
sansTue. peepat
TexHoreHHble yrpo3bl IPUPOJE U YETIOBEYECTBY, Ompoc. [Ipakruueckoe,
9 ucxozpsmue ot aearensHoctr TOK, 1 crmoco6sl ux OIIK-3 sansTne. pedepar
OrpaHUYCHUS
ViiepOsl OKpyKarolel cpe/ie ¥ aBapiu Ha 0OBEKTax OITK-3 Ompoc. Tlpakriyeckoe,
10 | ™K sansTue. pedepar
2. MEPEYEHB OLIEHOYHBIX CPEJICTB «AJIbTEPHATHBHbIEC U BO300OHOBJIsIEMbI€
HCTOYHUKHU JHCPIrUu»
Ne | HammenoBaHue Kparkas xapakrepucruka IIpeacrasienne
n/m| OIEHOYHOIO OLICHOYHOI'0 CPeCTBA OLICHOYHOTO

cpencTBa cpeacTBa




B oHae

1 | Konnokeuym

CpencTBO KOHTPOJISI YCBOGHUS Y4eOHOTO
MaTepHalia TEMBI, pa3Jiesia WK pa3eioB
JTMCIUTUIMHBI, OPTaHU30BAaHHOE KaK

yueOHOe 3aHATHE B BUJE COOCCEIOBAHUS

MperoiaBaTensi C 00yJarouMMHUCS

Bomnpocs o
TeMaM / paszenam

JUCHUITIIMHBI

2 | Hoxnao,

coobwenue

ITpoayKT caMmocTOsTENBHON PabOTHI CTY/AIEHTA,
IPEJCTABIAIOIMINN COO0 MyOIMYHOE BBICTYIIJICHHUE
ITo pemennto onpeaeaeHHON yueOHO- MPAKTUYECKOH,

y4eOHO-HCCIIEI0BATEIbCKOM UM HAYYHON TEMBI

TeMBI TOKJIaoB,

COOOIIIEHU I

Pedepar

[IponykT camocTosTensHON PabOTHI CTy/IEHTA,
MIPEICTaBISIIOIINEN CO00H KpaTKoe

H3JI0KCHHE B MIMCbMCHHOM BU/JC MTOJIYYCHHBIX PE3YJILTATOB
TEOPETUIECKOTO aHaN3a OIPe/IeIIeHHOW HaydyHO! (y4eOHO-
HCCIIEI0BATENBCKO) TEMBL, TI¢ aBTOP PACKPBIBAET CYTh
HCClIeAyeMO poOIeMbl, IPUBOAUT PA3IHMYHBIC TOUKU
3pEHUs, a TAaKXKe COOCTBEHHBIC

B3IJIAbI HA HEe

Tewmsl peepaToB

4 | 3auem/ 3x3amen

Htorosas ¢popma oLleHKH 3HAHUMA

Bompock! k

3a4yeTy/3K3aMeHy

3. 1KomMniekT 3aaHuii ISl IPAKTHYECKUX PadoT «AJIbTePHATHUBHbIE U

B0300HOBJIsIeMble HCTOYHUKH IHEPIrUN»

Ne HaunmenoBanue pa3zjesa Conenia a .
n/n A CHATLITHHBI Jeps:KaHue pasaen
[TpoGiembr
KOJIOTHYUECKOii [Ipu3Haky TEXHOTEHHOTO BIUSHUS HA KIIUMAT U MOTOLy
1 | 6e30macHocTH NpH obbekToB TOK.

n00bIue U TpAaHCIIOPTE
HEPTH.

OcobGennocth Poccun B acriekTe BO3IeHCTBUS Ha
OKPYKAIOIIYIO CPELy.

SHGPFCTI/IKa Ha OCHOBC HECTPAAUIIUMOHHBIX

2 | I'eoTepmanbHas SHEPIUS | po30GHOBIAEMBIX HCTOUYHHKOB YHEPTHH.
I'eoTepmanbHbIE CTAHIUN.
3 | Conneunas suepreruka Oueprus conHna. ColHevHbIe KOIJIEKTOPHI U OaTapeu.
[Tpon3BOACTBO COTHEYHON SHEPTUU.
Berposnepreruueckue OHeprus Berpa. BerpoycraHoBku.
4 | yCTaHOBKHU. DHEprus [IpousBoacTBo 3Heprum BeTpa. DHeprus BOJH. [Ipom3BoncTBo

BOJIH OK€aHa

OHCPIUU BOJIH.




TonnuBHBIC

5 3JIEKTPOCTAHITIH u
OKpYXKaromias cpesia

ADC wu  okpyxaromas

Bo3gelictBue  TOIUIMBHBIX 3JIEKTPOCTAHUMKM HA OKPYXKAIOLIYIO
cpeny.

Bo3gelictBue  aTOMHBIX — 3JIEKTPOCTAHIMHA Ha OKPYKAIOIIYIO

6 | cpena
cpeny.
DHepropecypcocOepexeH
7 | MeKaK CIoco0 3aluThI CnocoOpl  3Hepro- u pecypcocOepexxeHus. Brausaue Ha
OKpYKaroIlei cpebl OKpYKarolyro Cpeay.

Kpurepun onieHKH 0TBETOB HA MPAKTHYECKHE PA0OTHI:

- He 3a4YTeHO BBICTABJSETCH CTYAEHTY, €eCJM CTYyJEeHT He O00JaJaeT JO0CTaTOYHBIM YPOBHEM
TEOPETUYECKNX 3HAHWM (HE 3HAeT METOJUKU BBINIOJHEHUS NPAKTHUUYECKUX HABBIKOB, IOKAa3aHUNA U
MIPOTUBOMNOKA3aHUI, BOSMOXKHBIX OCJIOKHEHUI, HOPMAaTUBBI M MPOY.) W/UIU HE MOXKET CaMOCTOSITEIBHO
MPOJIEMOHCTPUPOBATh MPAKTUUECKHE YMEHUS WJIM BBINIOJHIET WX, JOMycKas rpyOsie ommbOku. B
pe3yNbTaTe «HEe 3a4TeHO» CTYICHT HE MOJTyvaeT Oaibl 3a MPaAKTUYECKYI0 paboTy.

- 3a4TeHO BBICTABJISIETCA CTYAEHTY, €CJIM CTYJIEHT 00JiaJjaeT TEOPEeTUYECKUMU 3HAHUSMHU (3HAET
METOAMKY BBIMOJIHEHUS TNPAKTUUYECKUX HABBIKOB, I10Ka3aHUs M IPOTUBONOKA3aHUs, BO3MOKHBIE
OCJIO)KHEHUSl, HOPMATHUBBI W IIPOY.), CAMOCTOSTEIbHO JEMOHCTPUPYET BBIIOJIHEHNE MPAKTUYECKUX
YMEHUH, J0IycKas HEKOTOpble HETOYHOCTH (MaJOCYILECTBEHHbIE OIIMOKH), KOTOpPbIE CaMOCTOSITEIHHO
oOHapy»KuBaeT U ObICTpO ucnpanisier. [Ipu3HanueM (akta BBITOJHEHUS IPAKTUUECKONW pabOTHI ABISETCS -
«3a4TEHO», OalbHBI 3KBUBAJIEHT KOTOPOTO MOYKET COCTAaBJIATH 10 Tpex Oamia 1o OanbHO-pEeUTHHIOBOMN
cucTeMe.

3.2. Bonpocsl 1151 caMOCTOATEIbHOI0 U3YYeHHUSs

TeMBbl 1JI1 CAMOCTOSITEJILHOTO H3YYCHUSA

[Tpobnems! 100bIuM U TpaHcHOpTa HeQTU. PazBenouHoe OypeHne u nmpodiemMbl
1 obycTpoticTBa MecToposxkaenus. [Ipo6ieMbl sKcITyaTaui MmecTopokaeHuit. [IpodieMbr
HOIYTHOTO rasa.

TankepHble IepeBO3KH CbIpoil HehTH U HedTenpoayKToB. [IpobieMsl nepepaboOTKH ChIpoi
He(TH, 3arpsI3HEHNE TPYHTOBBIX BOJ.

[MpoGnemMbl SKCIUTyaTallMd MECTOPOXKICHHS. YTHIM3aLUs TOTCHIUAIBHON JHEPrHU
MarucTpajbHOrO IPUPOJHOTO ra3a Ha Tra30pa3laTOYHBIX W Ta30paclpeIelUTEIbHBIX
cranimsax. [IpoOiaeMbl HSKOMOrHMYEcKOi O€30MacHOCTH TpH J00BIYE W TPAHCIOPTE
HPUPOJTHOTO rasa.

[Ipo6nemsbl 100bIuM U TpaHcnopTa yrias. [IpoGneMbl HKOTOTHYECKOM Ge30MacHOCTH MpU
J00bIUE ¥ TPAHCIIOPTE YTIJIS.

Hp06JICMBI AKOJIOTMYECKOM 0€30IaCHOCTH npu ,Z[O6BI‘-IC 1 TPAHCIIOPTC IrOproYnX CJIAHIICB.

OCHOBHBIE IPEUMYIIECTBA TEPMOSIAEPHON YHEPTETHUKH.

Nmeromuecs: BO3MOXXHOCTH U 3()(peKTUBHOCTH pUMeHEHus. [IpuiuBHas sHeprusl.
Hmeronecst BO3SMOXHOCTH U 3P GEKTUBHOCTH NpUMEHeHHsl. bruoTomnnuso. OTx0/BI.
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[lon3emHble TepMmallbHbIE BOABI. 3amachl W pacHpOCTPAHEHUE TEPMAJbHBIX BOJ.
CocrosiHHre reoTepMaIbHOM HepreTuku B Pocenn.

PaGoTta moBepxHOCTH TpHW ACHCTBUM Ha Hee CHJIBI BeTpa. Pabora BeTpoBOro kojeca
KPbIJILYATOT'O BETPOABUTATCIIA.




Berpoanexrpocranuyy. BetpoycTaHOBKHU.

[TpeoOpa3oBanue TEIIOBOW YHEPTUU OKeaHa. Pecypchl TernoBoii sHeprun okeana. Cxema

10 OTOC, paboTaromieit Mo 3aMKHYTOMY ITHKITY.
11 OCHOBHBIE TEIJIOTEXHUYECKHUE XapaKTEPUCTUKU oOpraHuueckoro TorumBa. CocraB
tonuBa. 'oproune 1 6ayIacTHbIE COCTaBIISIIOIME TOIIMBA.
XapaKkTepUCTUKU OCHOBHBIX IPOMBIIUICHHBIX HCTOYHUKOB BBIOPOCOB 3arps3HSIONINX
12 | BemectB. OCHOBHBIE I10Ka3aTeId HOPMHUPOBAHUS KauyecTBa OKPYKAWOLICH cpeabl U
BpEIHBIX BEUIECT B MPOMBIIIIICHHBIX BBIOPOCAX
3.3. Tembl pedepaToB:
1. | Tunsl s3HepropecypcoB. Bo3MoXKHOCTH HCIIOIB30BAHUS PA3JIMYHBIX THUIIOB SHEPIrOPECYPCOB.
2. | IIporHo3sl pacnoyaraeMbIxX 3armacoB U UX UCUEPIIAHUSL.
3. | PazBenounoe Oypenue u npoOiaemMbl 00yCTPOMCTBA MECTOPOKICHHUS.
4. | TIpoGieMbl SKOJIOTHYECKON O€30IMaCHOCTH ITPH TOOBIYE U TPAHCIIOPTE HEPTH.
5. | Beibop Tpacc ais MarucTpaibHBIX HEPTEITPOBOJIOB.
6. | TankepHBIE IEPEBO3KH ChIPOH HEPTH U HEPTETPOTYKTOB.
7. | IIpobnemsl mepepabOTKH ChIpoii HEPTH, 3arpsi3HEHHE TPYHTOBBIX BOJI.
8. | IIporHo3sl pacnojiaraeMblxX 3aracoB U UX UCUEpPIIAHUsL.
9. | [Ipobaemsl 10OBIYM U TPAHCIIOPTA Ta3a
10. | IIpoGaembl SKCIUTYaTaIIIF MECTOPOXKICHUS.
11. | Vrunm3anus  NOTEHIMATbHOH  SHEPrHMM  MAaruCTPaJbHOTO  MPHPOJHOTO  Traza  Ha
ra30pas3laTOYHbIX U Ia30pacipeeIUTeIbHbIX CTAHIIUSAX.
12. | Veons. IIporuo3sl pacnonaraeMpIX 3a1acoB U UX UCUEPIIAHHSL.
13. | IIpoGaembl JOOBIYHM M TPAHCIIOPTA YTJIS.
14. | IIpoGaembl 2KOIOTUYECKOM 0€30MaCHOCTH MPU JOOBIYE U TPAHCTIOPTE YIJIsl.
15. | [IpoGaemsbl JOOBIYM U TPAHCTIOPTA FOPIOYMX CIIAHIIEB.
16. | IlpoGaembl 53K0JIOrHYecKOi 0€30MacHOCTH MPH 100bIYE U TPAHCIIOPTE TOPIOYMX CIIAHIIEB.
17. | Aloepnoe monnuso. IIporao3sl pacnosiaraéMbIx 3a1acOB U UX HCUYEPIIAHUS.
18. | IlpoGaembl MPOM3BOACTBA M TPAHCHIOPTA SJEPHOTO TOILIMBA.
19. | [IpoGaembl 3KOIOTHYECKONW OE30macHOCTH TMPH TPOU3BOJCTBE W TPAHCIIOPTE SACPHOTO
TOIJINBA.
20. | OCHOBHBIE IPEUMYIIECTBA TEPMOSTIEPHON YHEPTETUKU
21. | Tumbl TEPMOSIEPHBIX PEAKTOPOB.
22. | ITpobaembl ynpaisieMOro TepMOs,AEpPHOIO CUHTE3A.
23. | IIpobnemsl yaepikaHus TIa3MbI B TEPMOSIJIEPHOM PEaKTOpE.
24. | TpagMIIMOHHBIE U HETPAJUIIMOHHBIE HCTOYHUKH SHEPIHH.
25. | 3amacel U JMHAMHKA IMOTPEOJICHUS YHEPTrOPECypPCoB, MOJIMTHKA Poccuu B 00acTu
HETPAJAULIMOHHBIX U BO300OHOBIISIEMBIX HCTOYHUKOB YHEPTUH.
26. | OcHOBHBIE 0O0BEKTHI HETPATUIIMOHHOM 3HepreTuku Poccun. ConHeyHas sHeprus
27. | Conneunas aeprus. O0bEMBI U YPPEKTHBHOCTH TPHUMEHEHHSL.
28. | I'eorepmanbHas sHeprus. Pacnpenenenue, 00bEMbI 1 3()(hEKTUBHOCTh TPUMEHEHUS.
29. | [lpunuBHas sHeprus. Mmeromnmecss BO3MOKHOCTH B 3P PEKTHBHOCTh MPHUMEHEHHS.
30. | Mctounuku reotepmanbHoro Temia. [logzemMHble TepMaabHble BOBI.
31. | [IpsiMmoe ncnoap30BaHUE T€OTEPMATHLHON SHEPTHH.
32. | 'eorepmaibHble 3JEKTPOCTAHIIMY ¢ OMHAPHBIM ITUKJIOM.
33. | KoHCTpyKIIMSl M MaTepUatbl COJIHEUYHBIX JIEMEHTOB.
34. | DHepreTHyecKHii aJlaHC TEIUIOBOTO aKKyMYJISITOpa
35. | Knaccugukaius 1 OCHOBHBIE 3JIEMEHTHI T€ITHOCHCTEM.
36. | Konuexntpupyronye reauonpueMHuky. [11ockue coHeuHble KOJITIEKTOPBbI.
37. | TenyoBoe akKKyMyJTUPOBaHHE YHEPTUU.




38. | Knaccugukanus akkyMyJIiTOpOB TEIIa.

39. | Cucrembl akKyMyJIupoBaHus. TemmoBoe akKyMyJIupoBaHHUE Uil COTHEYHOr0 000rpeBa 1
OXJIAXKIIEHUS [IOMEIIECHUHN.

40. | [IpoucxoxxaeHne BeTpa 1 BeTpoBbIe 30HbI Poccun. THIbI BETpOIHEPTeTHUECKUX YCTaHOBOK.

41. | PaboTa mOBEpXHOCTH IIPH JICHCTBUHU Ha HEE CHJIBI BETPA.

42. | PaboTa BeTpOBOr0 KOJ€ca KPbUIbYaTOTrO BETPOABUTATENS.
BerpoanexTpoctanuuu. BerpoycranoBKH.

43. | O6mue cBeeHus 00 MCIOIb30BAaHUH YHEPTHY TPUIIHBOB.

44. | MourHocTh NPUIMBHBIX TEUEHUH U MPUIMBHOTO MOIBEMA BOJIBI

45. | Tlpssmoe nmpeoOpa3oBaHUE TEIJIOBON YHEPTHH.

46. | Mcnonp3oBaHue nepenaja TemMneparyp okean-armocdepa. I1

47. | DHepreTuka Ha HETPAJAMIIMOHHBIX BHIAX TOIUIMBA.

48. | 3ousl a3 pexTuBHOrO NpuMeHeHus. [IpoGieMsl c6opa U CENEeKIHH.

49. | [TapoTypOMHHBIC IIUKJIBI.

50. | I'a3oTypOUMHHBIE IUKIIBL.

51. | [Tapora3oBbie UKIIBI.

52. | bunapupie rukibl. MI'J] IUKITIBI.

53. | Hukusl 1 KOHCTpYKTUBHBIE cXeMbl ADC.

54. | IlapoBbie TypOHMHBI Ha BIAYKHOM Tape.

55. | I'a30BBIE TypOUHBI.

56. | Kommpeccopsl.

57. | Hacocsl.

58. | [laporenepaTopsl.

59. | IlapoBsie TypOHMHBI Ha BIAKHOM THape.

60. | I'a3oBeie TypOuHBL. Kommpeccoprl. Hacocsl. [laporeneparopsi.

61. | BogHOo-XUMHYECKHE PEIKUMBI.

62. | KonyieHcannoHHbIe yCTaHOBKH.

63. | Temn00OMEHHUKH.

64. | 3anmopHas anmaparypa. TpyOompoBOIbI.

65. | Obmas kraccuduKays OpraHuIeckoro TOIINBA.

66. | OCHOBHBIE TEIJIOTEXHUYECKHE XAPAKTEPUCTUKH OPraHNYECKOT0 TOIINBA.

67. | CocraB TorumBa. ['oproure u 6aJUTaCTHBIC COCTABIISIONINE TOTLITNBA.

68. | Temnora cropanus TormMBa. XapaKTePUCTHKHU 30JIbI

69. | Dkonornyeckue mpoOIEMBbl SHEPTETHKH.

70. | MecTto HETpaaUIMOHHBIX MCTOYHHKOB B YJOBJIETBOPEHUH SHEPreTHUECKUX MOTpeOHOCTEH
9eJIOBEKa.

71. | XapakTepUCTHUKH OCHOBHBIX MPOMBIIIICHHBIX HCTOYHHKOB BEIOPOCOB 3arps3HSFOIINX
BEIIECTB.

72. | OCHOBHBIE TIOKA3aTeIH HOPMHUPOBAHUS Ka4eCTBA OKPYKAFOIIEH Cpellbl U BPETHBIX BEUIECT B
IPOMBIIIJICHHBIX BEIOpOCAX.

73. | bananc BogonoTpeOIeHNs U BOJOOTBEICHHS TPOMIPEATPUSITHIA.

74. | OCHOBHBIE KaUeCTBEHHBIE IOKA3aTENIN BOJIbI OOOPOTHBIX CUCTEM BOJIOCHA0XKEHUSI.

75. | acuet ymiepba oOKpysKaromiei cpene.

76. | BonHoe X03s1iCTBO MPOMIPEANPUATHNA, 0OOPOTHBIE CUCTEMbI BOJIOCHAOKEHHUSI.

77. | CymHOCTh XUMHUYECKAX METOJIOB OUYUCTKH CTOYHBIX BOJI.

78. | PeareHTsl, HCIIONB3YyEeMBbIE JUIsI OKHCIUTEIBHBIX U BOCCTAHOBUTEIHHBIX METOJOB OYNCTKH

6. Kpurepun oneHku:

Onenka «oTinyHO» (8-10 0anyioB) BHICTABISIIOTCS CTYACHTY, €CIIH:
— TPOBEJCHHOE UCCIICOBAHUE U U3JI0KECHHBIA MaTepHall COOTBETCTBYET 3a/JaHHON TeMe;
— HOpCACTABJICHHBIC CBCACHUS OTBCYAKOT TpCGOBaHI/IHM AKTYaJIbHOCTU HOBU3HBI;
— IpOoAyMaHa CTPYKTYypa U CTHJIb CONPOBOJUTEIBLHOMN IIPE3CHTALIUN;




— CTYJAEHT CIIOCOOEH OTBETUTH Ha BOIMPOCHI MPEMOIABATEINS 10 TEME.
Omnenka «xopoioy (4-7 6aoB):

— TIPEICTABJICHHBIN MaTepHall COOTBETCTBYET 3aJaHHOU TEME, OHAKO MPUCYTCTBYIOT HEIOCTATKH
B CBSI3HOCTH U3JIOKEHUS M CTPYKTYPE COMPOBOIUTEIHHON IPE3CHTAIINN;
— HE BCE BBIBOJIbI HOCAT apTYMEHTUPOBAaHHBIN M JIOKA3aTEIbHBII XapakKTep.
OreHka «ymoBIeTBOpUTENBHOY (1-3 6aioB):

— CTYACHT CII0COO€EH M3JI0XKUTh Marcpuai, OJHAKO Ha6J'II-O,Z[aIOTC$I OTKJIOHEHHA OT BaHaHHOﬁ TCMBI.

4. OueHouYHble cpeacTBa

4.1 Bonpocsl K nepBoii py0exHOl aTTecTaluu

Turnsl OHEPIropeCcypcCoB. Bo3MmoxHOCTH HCIIONB30BaHUS Pa3JINYHBIX TUIIOB SHEPTOPECYPCOB.

MporHo3bl pacnosiaraembix 3aNacoB U UX UcHepnaHus.

Mpobnembl A0ObIYM M TPAHCNOPTA HEDTH.

PaseegouHoe 6ypeHune n npobaembl 06yCTPOMCTBA MECTOPOMKAEHUA.

Mpobnembl aKCNAyaTaLuUmN HePTAHbIX MECTOPONKAEHUMN.

Mpobnembl 3KONOrMYECKOM Be3onacHOCTU Npu Jo6blYe U TpaHcnopTe HedTw.

Bbibop Tpacc gns marnctpanbHbix HepTENPOBOLOB.
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HapéxHocTb HedTenpoBoAoB, AMArHOCTMKA COCTOAHMK TpybonpoBoAoB, MpPob6iembl
yTeuexk.

9. | TaHkepHBIE EPEBO3KH CHIPOH HEPTH U HEPTETPOTYKTOB.

10. | IlpoGaemsl nepepabOTKH ChIpoi HEPTH, 3arpsi3HEHHE IPYHTOBBIX BOJI.

11. HpOFHO3BI pacnojiaracMabIxX 3a11aCOB Iada W BO3MOKHOCTHU UX HUCYCPITaHUSL.

12. | TpancnopTupoBaHHe ra3a Mo ra3onpoBoiaM, CTPYKTypa ra3onpoBoIoB

13. | IlpoGaembl 10OBIYM U TPAHCHIOPTA Tra3a

14. | Pa3zBegouHoe OypeHue u npobsieMbl 00YCTPOICTBA ra30BbIX MECTOPOKICHHIA.

15. | IlpoOsemMbl SKCILUTyaTallud MECTOPOXKICHUSI.

16. | YTuamMsauma noTeHUManbHOM  3HEPrMM  MarncTpanbHOro  MNPUMPOAHOrO rasa  Ha
ra3opasfaToyHbIX U rasopacnpesenuTesibHbiX CTaHUMUAX.

17. HpO6J’ICMLI 9KOJIOTHYECKOM 0€30IIaCHOCTH IIpr I[O6LI‘IC W TPAHCIIOPTC NMPHUPOAHOI'O I'a3a.

18. Yeone. MporHo3bl pacnosiaraemblx 3aMacoB U UX UcHepnaHua.

19. | Npo6nembl 4O6bIUM 1 TPpaHCMOPTa YrAA.

20. | TIpoGaemMBbI HKOJIOTHYECKOM 0€301TaCHOCTH IPH JOOBIYE M TPAHCIIOPTE YTJIS.

21. loproyue caaHysl. NpoOrHo3bl pacnosiaraembix 3anacosB U UX UcHeprnaHuA.

22. | Mpo6nembl 4O6bIYM 1 TPAHCMIOPTA FOPHOUMX CAAHLEB.

23. | TIpobGaeMBbI HKOJIOTHYECKOI 0€301TaCHOCTH IPH JOOBIYE M TPAHCIIOPTE TOPIOYNX CIIAHIICB.

24. | NMpo6nembl NPOM3BOACTBA M TPAHCMOPTA AAEPHOTO TOMAMBA.

25. | [IpobGnemMBl 3KOJOTHYECKOW O€30MacHOCTH IMPH TMPOU3BOJICTBE W TPAHCIOPTE SJISPHOTO
TOTLINBA.

26. | OCHOBHBIC IPEUMYIIECTBA TEPMOSICPHON YHEPTETUKU

27. | Tunbl TEPMOSAEPHBIX PEAKTOPOB.

28. | [Ipobnembl ynpaBisieMOTro TEpMOSIEPHOTO CHHTE3A.

29. | IIpobnemsl yaep:kaHus IJIa3Mbl B TEPMOSJIEPHOM PEAKTOPE.

30. | I[Tpobaembl TEIIIO00TBOAA B TEPMOSIICPHBIX PEAaKTOPaAX.

31. | TpagunroHHBIE U HETPATUIIMOHHBIC HCTOYHUKH SHEPTHH.

32. | 3amacel M TMHAMMKA MOTPEOJICHUs] YPHEPrOPECYpCoB, nonutuka Poccun B o0nacti




HCTPAAUIIMOHHLIX U BO300HOBJISIEMBIX HCTOYHNKOB OHCPTHHU.

33. | OcHOBHBIE OOBEKTHI HETPATUIIMOHHOM 3HepreTuku Poccun. ConHeyHas sHeprus

34. | Comneunas sHeprus. O0bEMBI 1 YPHEKTUBHOCTH MPUMEHECHHS.

35. | 'eorepmanbHas sHeprus. Pacnpenenenue, 00bEMbI 1 3 (hEKTUBHOCTH MPUMEHEHUS.

36. | Berposas sneprus. Pacnpenenenue u 3¢ HEKTHBHOCTh TPUMEHEHUS.

37. | Bonnosas sneprus. Mmeronuecst BO3MOKHOCTH U 3(PHEKTUBHOCTh IPHUMEHEHHSL.

38. | IIpunusHas sHeprus. Mmeronmecs BO3MOKHOCTH U 3 PEKTUBHOCTh IPUMEHEHMSL.

39. | UcrouHuku reorepmanbHoro Temia. [lonzemHsle TepMaabHble BOBI.

40. | 3amacel U pacIpocTpaHeHUE TepPMaIbHBIX BOJI. COCTOSHUE re0TepMaIbHOM SHEPTETUKY B
PO.

41. | TennocHaOXeHNE BHICOKOTEMIIEPATYPHOM CUIIbHO MUHEPAJIM30BAHHOMN TEpMaJIbHOM BOJIOM.

42. | TernmocHabxeHHE HU3KOTEMITEPATyPHOH MAaJIOMUHEPATU30BAHHONW TePMaIbHOM BOJIOM.

43. | llpsimoe ucronp30BaHUe Te0TePMaIbHOM SHEpruu. I'eoTepManbHbIe 3JEKTPOCTAHIHH

IIpuMepHbIii OUJIeT K NepBOil PYOEKHON ATTECTALMHU

MWHWUCTEPCTBO HayKW U Bbicliero obpasoBaHua PO
IPO3HEHCKMUIM rocyiapCTBEHHbIA HEPTAHOWM TEXHUYECKMI YHUBEPCUTET UM. akag,. M.[. MuaaMoHWwmKoBa
MHCTUTYT SHEpreTUKu
Kaghedpa «TernnomexHUKa u 2uopasauxka

I[I/ICIII/IHJII/IHa ((AJH)TepHaTI/IBHI)IG M BO300HOBJIIEMBIE HCTOYHUKH OHECPTHUU»

['pynma J0II-19

Bbuaer Ne 1

1. Pa3BegouHoe OypeHue u npobsieMbl 00YCTPOICTBA MECTOPOKICHHUS.

2. OCHOBHBIEC TPEUMYIIECTBA TEPMOSJICPHON YHEPTETUKU

3. T'eotepmainbHas sHeprus. Pacnpenenenue, 00bEMbI U 3 PEKTUBHOCTh NPUMEHEHUSI.

3aB

. Kaenpoii «TennoTexHuKa 1 r'IpaBINKay P.A-B. Typinyes

4.2 Bonipochbl KO BTOPOii py0e:kHOl aTTecTauun «AJbTepHATHBHBIE M BO300OHOBJIsIeMble

HCTOYHUKH IHEPIrUN»

HMHTEHCUBHOCTDH COJTHEYHOTO N3JTYUCHUS

KoHcTpyknms n maTepuaisl COTHEYHBIX AJIEMEHTOB.

BOHBT-&MHCpHaﬂ XapaKTCPUCTUKA COJTHCUHOT'O DJICMCHTA

CDOTOBJ'ICKTpI/I‘-IGCKI/IC CBOMCTBA p—n nepexona.

Knaccmbmcauml 1 OCHOBHBIC 3JICMCHTHI I'CIIMOCUCTECM.

KoHuenrpupyromue renmonprueMHUKH. [110cKkre coTHEYHBIE KOJIIEKTOPHI.

DHepreTUYecKknii 0aaHc TeIIOBOTO aKKyMYJISITOpa

TenyoBoe akKyMynupoBaHHE SHEPTUU.

QO N g & w N

Knaccudukanms akkyMyisiTopoB Teruia.

-
©

Knaccudukanus akkyMyJsiTOpoB Teruia.

[
[

[E=N
N

Krnaccudukanus Berpoasuraresneil o npuHIUNY paboThl.

[
w

PaboTa moBepXHOCTH NpU ASHCTBUH HA HEE CHIIBI BETpa.

[y
>

PaGota BeTpoBOro KoJIeca KPhIJILYATOT0 BETPOABUTATENSL.

HpOI/ICXO)K,Z[CHI/IC BCTpa U BETPOBLIC 30HLI Poccuu. Tumst BCTPOSHCPICTUICCKUX YCTAHOBOK.




BerponanekTpocraHnuun. BeTpoycTaHOBKH.

15. | bananc Bo306HOBIsIeMOii SHeprun okeana. OCHOBHI MPEOOPa30BaHMsI YHEPTHH BOJIH.

16. | OGmme cBenenus 06 MCIONB30BAHUH SHEPTUH NMPUIUBOB.

17. MOH_IHOCTB IMPUJIIMBHBIX TCYCHUN U IIPUJIIMBHOI'O IMTOABEMA BOJbI

18. | Ucnonb3oBaHue SHEPTUU NPUIMBOB U MOPCKHUX TEUCHUH.

19. | Pecypchl TermoBoit SHEPrUM OKeaHa.

20. | Cxema OTDC, paboraroleii 10 3aMKHYTOMY UK.

21. | Vicnonk3oBaHue mepenajia TeMIIEpaTyp oKeaH-aTMochepa.

22. | IIpsmoe mpeobpa3zoBaHue TEIIIOBOM YHEPTHH.

23. 9HepFCTI/IKa Ha HCTPAJJMIIMOHHBIX B AdX TOILJIMBA.

24. | llena, orxomel jecomnepepaboTku, TOpd. YCIOBUS HUCHOIB30BaHUS, MPOOJIEMBI, OIBIT
MIPUMEHEHHSI B KAY€CTBE TOIUINBA

25 | Panc, 6umosTtanosn, Ouoausens u p. — npodsieMbl cOopa ¥ MPUMEHEHHSL.

26 | 3onbl a3ddexTuBHOTO NMpuMeHeHus. [IpodieMbl coopa v ceNeKIuu.

27 | IlepepaboTka Maces, CKUTraHHE TOKCHYHBIX OTXOJIOB.

28 | BropuuHble 3Hepropecypchl pa3HOro NOoTeHIKazia.

29 HpOMBIIJ_IJ'IeHHBIe croku. Mcronap3oBanue OM0-CTOKOB.

30 | Dkonoruyeckue mpodIEMbl SHEPTETHUKH.

31. | Mecto HETPpAAUIIMOHHBIX HCTOYHHUKOB B YAOBJIICTBOPCHNUUN SHCPTCTUICCKUX HOTpC6HOCTeI71
YCIOBCKA.

32. XapaKTepI/ICTI/IKI/I OCHOBHBIX ITPOMBIIIJICHHBIX UCTOYHUKOB BbI6pOCOB 3arpA3HAI0IINUX
BCIICCTB.

33. OCHOBHBIE TTOKa3aTeIIN HOPpMHUPOBAHHA Ka4CCTBa Opr>KaIOH_IeI71 CpCabl U BPCAHBIX BCIICCT B
ITPOMBIINIJICHHBIX BI)I6pOCElX.

OO0pa3zen 0wy1eTa KO BTOPOH py0e:KHOM aTTecTalluM «AJIbTEPHATHBHbIE U BO300OHOBJISEMbIE

HCTOYHUHKH IHEPIUN

MWHMCTEPCTBO HayKu U Bbiclero obpasoBaHus PO
IPO3HEHCKUI rocyAapCTBEHHbIM HeQTAHOWM TEXHUYECKMI YHUBEPCUTET UM. akad. M.[. MunaanoHwukosa
VHCTUTYT 3HEepreTuku
Kagedpa «TennomexHuUKa u 2udpasauxka

HI/ICHI/IHHI/IHa ((AJ'II)TepHaTI/IBHBIe 1 BO300OHOBJIsIEMBIE HCTOYHUKHA OHCPTrUun»

I'pynmia

Bujger Ne 1

1. Kpynneitmme ['OC B mupe u Poccun.

2. OCHOBHBIEC TPEUMYIIECTBA TEPMOSJICPHON YHEPTETUKA

3. ConHeuHas OHCPTIUs. KOJ'IJICKTOPLI 1 COJIHCYHBIC 6aTapeI/1.

3aB. Kadeapoii «TemnoTexH1Ka U THIPaBINKa P.A-B. Typayes




4.3 Bonpockl K 3a4eTy M0 JHCHHILIMHE «AJIbTEPHATHBHbIE H BO30OHOBJIsIeMble HCTOYHHKH
IHEPrum» (OIIK-3)

1.

Tunel 3HEpropecypcoB. Bo3MOKHOCTH MCIOJIb30BaHUSL PA3IMYHBIX THUIIOB SHEPTOPECYPCOB.
[Tporuo3ssl pacrnoyiaraeMbIX 3a1acOB U UX MCUYEPIAHUSI.

[IpoGmembr 00U W TpaHcmopta HedTu. Pa3Bemounoe OypeHue U 1poOJIEeMbI
o0ycTtpoiicTBa MecTopokaeHus. [IpobieMbl SKCIUTyaTauu HEQTSIHBIX MECTOPOYKICHHIA.

[TpoGieMbl 3KOJIOrMYECKON 0€30IMacHOCTH MPH 100bIue M TpaHcropTe HedgTu. Bridbop Tpacc
JUISE MATHCTPAITBHBIX He(DTEPOBOJIOB.

HapéxHocte HepTEnpoBOJOB, IUArHOCTUKA COCTOSHUI TpPyOONpPOBOJOB, MPOOIIEMBI
yreuek. TaHKEpHBIE IEPEBO3KHU ChIPOM HEDTU U HEPTENPOTYKTOB.

[TpoGaemsbl nepepaboOTKU Chpol He()TH, 3arpsi3HEHUE TPYHTOBBIX BOJI.

[IporHo3bpl pacmoyiaraeéMbIX 3amacoB ra3a M BO3MOXKHOCTH HUX HCUEpIIaHHUS.
TpancnopTupoBaHue ra3a Mo ra3onpoBojaMm, CTPYKTypa ra3onpoBoaoB. [Ipobiemsl
n00ObIYM U TpaHCIIOpTA Tra3a

PazBegounoe Oypenwe u mpobOIEeMbl OO0YCTPOICTBA Ta30BBIX MECTOPOKICHHIMA.
[TpoGembl SKCIUTYaTaIui MECTOPOXKICHUS.

VYrunuzanuss  NOTEHUUMAIBHOM  DHEPruM  MaruCTpajbHOrO  IPUPOJAHOTO rasa Ha
ra3opas[atouyHblX W Ta30paclpeleuTeNbHbIX Ccranmusax. [[poOJeMbl IKOJOTHYECKON
0€30MacHOCTH MpHU JO0OBIYE U TPAHCIIOPTE MPUPOJIHOTO rasa.

Yeono. TlporHo3sl pacrojiaraeéMbIX 3amacoB M ux ucuepnanus. IIpoGiembl no0bluu u
TpaHcnopTa yrisa.  [IpoGiiemsl 3koj0ruyeckoi 0€30MacHOCTU MpH J00bIYE M TPaHCIOPTE

YIJIAL.

10.

T'oprouue cnanyvr. TIporHO3BI pacroyiaraeéMbIX 3amacoB U HMX wucuepnaHus. [IpobGremsl
IOOBIYM W TpaHCHopTa roprouux ciaHies. [IpobreMbl 3KOIOTrHYecKoi 0€30MacHOCTH TPU
J00bIUe ¥ TPAHCTIOPTE TOPIOYUX CIIAHIIEB.

11.

[TpoGieMbl MPOU3BOACTBA U TPAHCIIOPTA siAepHOro ToruuBa. [IpobieMbl skoIornueckon
0€30I1aCHOCTH ITPU MPOM3BOJICTBE U TPAHCIIOPTE SJIEPHOTO TOILIMBA.

12.

OcHOBHBIE MMpEeuMynicCTBa TepMOHﬂepHOﬁ OHCPI'CTUKHU. Tuner TCPMOAINCPHBIX PCAKTOPOB.

13.

[TpoGnemsl yripaBisieMoro TepmosiiepHoro cuuresa. [IpobiieMsl yepxaHus 1Ia3Mbl B
TepMOsIIEpHOM peakTope. [IpobieMbl Tenao0TBOIa B TEPMOSACPHBIX PEaKTOpax.

14.

TpaI[I/IHI/IOHHI)IG U HCTPAAUTTUOHHBIC UCTOYHHUKHU SHCPTIHH. 3amacel u JUHaMHUKa HOTPG6J'I€HI/I$[
SHEPTopeCypCoOB, IOJHUTHKA Poccun B oOnactu HCTpAAUIIUOHHBIX H BO300HOBJISIEMBIX
HCTOYHHWKOB DOHCPIHH.

15.

OcHoBHBIE 00BEKTHI HETPAIUIIMOHHOM 2HepreTuku Poccun. ConHeunas sHeprusi. O0bEMBI 1
(b (HEKTUBHOCTD MPUMEHEHUS.

16.

["'eorepmanbHast sHeprus. Pacnpenenenue, 00bEMbI 1 3 (HEKTUBHOCTH TPUMEHEHHUS.

17.

Berposas sueprus. Pacnpenenenue u appextuBHocTh NpuMeHenus. [Iponcxoxaenue Berpa
U BeTpoBble 30HbI Poccuu. Tumsl BeTposHepreTnyeckux ycranoBok. Knaccupukarus
BETpOJBUTaTesel no npuHuuny padboTsl. PaboTa moBepXHOCTH NpHU ASHCTBUU HA HEE CUIIBI
BeTpa. Berpoanekrpocranuuu. BerpoycraHOBKH.

18.

BonnoBas sHeprus. meromuecs BO3MOXXHOCTH U 3¢ (HEeKTUBHOCTh TpUMeHeHus1. bananc
BO300HOBIIsIEMOM 3Heprun okeana. OCHOBBI IpeoOpa3oBaHus 3Hepruu BoiH. O0mmue
CBeZIeHHsI 00 MCII0JIb30BAaHUH YHEPTUU MPUITHBOB.

19.

[TpunuBHas sHeprus. Mimeromuecs BO3MOXXHOCTH U 3()()EKTUBHOCTh TPUMEHEHUS.
MoIHOCTh NPUIMBHBIX TEYEHUH U IPUIMBHOTO NTOABEMA BOAbI. VIcIiosib30BaHNE SHEPTUU
IIPUJIMBOB U MOPCKMX TedeHUH. Pecypcel TemioBoi sHeprun okeana. Cxema OTOC,
paborTarolieii Mo 3aMKHyTOMY IIUKITy. Vcnoap30BaHue nepenajga TeMnepaTyp oKkeaH-
atMocdepa.

20.

Hcrounuku TCOTCpMaJIbHOI'O TCILJIA. HOI[3€MHI>I€ TCPMAJIbHBIC BOOBI. 3anacel U




pacnpocTpaHeHue TepMalibHBIX BOJ. COCTOsSIHME re0TepMalibHON SHEPreTuku B PO.

21. | TenmocHab>XxeHUE BHICOKOTEMITEPATYPHON CHIILHO MUHEPATM30BaHHOM TepMalbHOI BOIOH.
TennocHabxeHne HU3KOTEMIIEPATYPHON MAJIOMUHEPATM30BAaHHON TEPMAIbHON BOJIOM.
IIpsiMo€e UCTI0JIb30BaHUE T€OTEPMAIBHON dHEpIruU. ['eoTepManbHbIE 3JIEKTPOCTaHIIUN

22. | IHTEHCUBHOCTh COJHEYHOro u3ny4deHus. KOHCTpyKIusT U Marepuaybl COJHEYHbIX
AJIEMEHTOB.

23. | BosnbT-aMIiepHas XapakTepPHCTHKA COIHEYHOTo 3jeMeHTa. MOTO3NIEKTPHUECKHE CBONCTBA
p—n nepexona.

24. | Kmaccupukanus M OCHOBHBIE  JJIEMEHTHl  reiamocucTeM.  KOHIEHTpupyroume
reJinonpueMHUKH. [li1ockre colHeYHbIe KOJIEKTOPBI.

25. | DuepreTHueckuii GanaHC TEIIOBOrO AaKKyMylaTopa. TeIIOBOE aKKyMYIHPOBAHHUE
DHEPIUM.

26. | Knaccugpukarus akkyMyJIsTOpoB Tervia. IIpsiMoe mpeoOpa3oBaHKe TEMIOBOM SHEPIHHL.

27. | HerpaguimoHHble 1 BO30OHOBIsIEMble HCTOYHUKU YHEPTHU

28. | DHepreTka Ha HETPAJAMIIMOHHBIX BHAax Torumsa. Lllena, oTxo/s! econepepaboTku, Topd.
Y cl10BUS HCNIONIB30BaHUS, MPOOIEMBI, ONBIT MPUMEHEHHS B KAUECTBE TOILIINBA

32. | I'azotypOunHBIe TUKIBL. [lapora3oBbie IUKIIBI.

34. | PaGouue tena. KoHCTpyKIIMOHHBIE MaTepHaibl. DpO3UOHHO-KOPPO3HUOHHBIE ITPOLIECCHI.
ConeoTsoxKeHue.

35. | [TapoBblie TypOMHBI HAa BIQXKHOM Tape.

36. | I'azoBsie TypOuHBI. Komnpeccopsl. Hacockr. [1aporenepaTtopsr.

37. | BogHo-xuMunueckue pexumMbl. KonpeHcanmonabple ycTaHOBKH. TermnooOMeHHUKH.

39. | DHepropecypcocbepexeHme

40. | Dxonornveckre MpoOIeMbl SHEPTETUKU. MeCTO HETPaIUIIHOHHBIX HCTOYHUKOB B

YAOBJICTBOPCHUUN DHCPICTUICCKUX HOTpC6HOCTCI‘/‘I YCJIOBCKA. XapaKTepI/ICTI/IKI/I OCHOBHBIX
MMPOMBIINIJICHHBIX HCTOYHHUKOB BI>I6pOCOB 3arpA3HAIOIINX BCIICCTB.

O6pasey 6uneTa K 3auety no gucyumnanHe

MWHMCTEPCTBO HayKu U Bbicliero obpasoBaHua PO
IPO3HEHCKUI rocyAapCTBEHHDBIV HeTAHON TEXHUYECKMI YHUBEPCUTET UM. akad. M.[. MuaavoHwuKoBa
WMHCTUTYT aHepreTmkm
Kagedpa «TennomexHuUKa u 2udpasauxka

Hucrumimmna «AJIbTEpHATUBHBIC U BO3OOHOBIISIEMBIE UCTOYHUKU SHEPTHUI
['pymma TOC-24
buaer Ne 1
1. OcCHOBHBIE NPEUMYIIECTBA TEPMOSACPHON IHEPreTUKN THUIIBI TEPMOSIIEPHBIX PEAKTOPOB.
2. I'eorepmanbHas sHeprus. Paciipenenenne, 00bEMbI U 93 HEKTUBHOCTH MPUMEHEHHSL.
3. BonbT-ammiepHast xapakTepuCTHKa COTHEYHOTO dneMeHTa [IpobOiaembl pa3BuTus u
COBEPIICHCTBOBAHHMS CXEM M KOHCTPYKIMI TETJIO-dHEPrOyCTAHOBOK.
4, OcHOBHBIE OKA3aTeIM HOPMUPOBAHHUS KaueCTBA OKPYXKAIOILIEH Cpeibl U BPEAHBIX BEUIECT B

MIPOMBIIIJICHHBIX BBIOpOCAX.




3aB. xadeapoit
«TennorexHuka M THAPABINKAY P.A-B. Typnyen

5. KoHTpOJIbHO- N3MEPUTENbHBINM MaTepHal
10 y4eOHOW TUCIUTIIMHE

«AJIBTEPHATUBHBIE U BOSOBHOBJISAEMBIE HCTOYHUKH DHEPT U



5.1 buiieTsl K nepBoi pyOesKHOM aTTecTAMM MO AUCIHUIJINHE

«AJILTepHaTI/IBHl)Ie U BO300HOBJIsieMble HCTOYHUKH IHEPTUN)

MUHUCTEPCTBO HAayKM U1 Bbicliero obpasoBaHus PP
[PO3HEHCKMNI FOCYAAPCTBEHHbIN HEDTAHOWM TEXHUYECKUIM YHUBEPCUTET UM. akaa. M.[. MuUaaMoHLWmMKoBa
NHCTUTYT SHEPTreTUKK
KagheOpa «TennomexHuKa u 2udpasauKka
bBuaer Ne 1

IIepBas DV6C)KHa$I aTTCCTalvAg

I[I/ICL[I/IHJII/IHEIZ «A.ﬂbTepHaTMBHble 1 BO30OHOBAAEMbIE UCTOYHUKMU IHeprun»

1 | ConHeyHas sHeprua. O6bEMBI U 3GPEKTUBHOCTb NPUMEHEHUS.

2 | feoTepmanbHas sHeprua. Pacnpesenermne, 06bEMbl U 3GHEKTUBHOCTb NPUMEHEHMUSA.

3 | BetpoBas aHeprusa. Pacnpenenerue n 3GPpeKTMBHOCTb MPUMEHEHUS.

3aB. kadpenpoit «T u I'» P.A-B. Typayes

MWHUCTEPCTBO HayKM U Bbicliero obpasoBaHus PO
[PO3HEHCKUIA rocylapCcTBEHHbI HeDTAHOWM TEXHUYECKUI YHUBEPCUTET MM. akad. M.[. MuannoHwmKkoBa
WHCTUTYT 3HepreTukn
Kagpedpa «TennomexHuKa u 2udpasnuxa
buaer Ne2

IlepBas pyOexHas arrecTalus

I[I/ICI_II/IHJ'H/IHaI «AnbTepHaTUBHbIE U BO306HOBASIEMbIE UCTOUYHUKM 3Heprnm»

1 | TpagnuMOHHbIE N HETPAANLMOHHbIE UCTOUHUKM SHEPTUN.

2 | 3anacbl ¥ gHamuKa notpebneHns aHepropecypcos, NOAUTUKA Poccun B 061aCTM HETPAANLMOHHDBIX
1 BO306HOBIAEMbIX UCTOYHUKOB SHEPTUMN.

3 OcCHOBHble 06BEKTbI HeTpa,ﬂ,MLLMOHHOVI 3HepreTukm Poccum. ConHeyHasn Heprmna

3aB. kadempoit «T u I'» P.A-B. Typmayes

MMHMCTEPCTBO HAaYKM U Bbiclero obpasoBaHus PP
[PO3HEHCKMI rocy4apCTBEHHbIN HEPTAHOM TEXHUYECKUIN YHUBEPCUTET UM. aKaad. M.[. MUAAMOHWMKOBA
NHCTUTYT SHEpPreTuKu
Kaghedpa «TennomexHuka u 2udpasauKka
buaer Ne3

HeDBaSI DV6€)KHa$I aTTeCTalvAg

ZII/ICHI/IHHI/IHaZ ((Al]bTepHaTVIBHbIe 1 BO306HOBAAEMbIE MCTOYHMKM Heprnn»

1 np06}1€‘MbI 3Konormyeckomn beszonacHocTu npu nponssoacTtee U TPaHCNOPTE AAePHOro Ton/snea.




OCHOBHblE NPEMMYLLECTBA TEPMOSLEPHON SHEPTETUKM

Tunbl TEPMOAAEPHbIX PEAKTOPOB.

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

MWHUCTEPCTBO HayKK 1 Bbicliero obpasoBaHna PO
[PO3HEHCKMI rocyaapCTBEHHbIN HEPTAHON TEXHUYECKNI YHUBEPCUTET UM. akad. M.[. MunanoHwmkoBsa
NHCTUTYT 3HepreTnkmn
Kagedpa «TennomexHuka u 2udpasauKka
buaer Ne 4

IlepBast pyOexHast arTecTanus

I[I/ICL[I/IHJH/IHEIZ «AﬂbTepHaTMBHble 1 BO30OHOBAAEMbIE UCTOYHUKMU IHeprun»

YTunausauyma I'IOTEHLI,MaI'IbHOﬁ IHEpPrnun MarncTtpanbHoro npunpoaHoro rasa Ha
ra3opasaaTtoYdHbIX U rasopacnpenenmntesibHbiX CTaHUNAX.

Mpobnembl 3KONOTMYECKOW Be30nacHOCTM Npu Aobblye 1 TpaHCNopTe NPUPOAHOro rasa.

Yeors. |_|pOI'HO3bI pacnosiaraembixX 3anacoB U UX ncHepnaHnA.

3aB. kadpenpoit «T u I'» P.A-B. Typayes

MWHUCTEPCTBO HayKu U Bbicliero obpasosaHus PO
[PO3HEHCKUIA rocylapCcTBEHHbI HeDTAHOWM TEXHUYECKUIA YHUBEPCUTET MM. akaa. M.[. MunanvoHLwmKoBa
WHCTUTYT 3HEepreTuKn
Kagpedpa «TennomexHuKa u 2udpasnuxa
Bujer Ne 5

[lepBas pyOexHas arrecTaus

JucuunnmHa:  «AnbTepHaTUBHbIE U BO30OHOBNAEMbIE UCTOUHWUKN SHEPTUUN»

Pa3sepouHoe bypeHne n npobaembl 06yCTPONCTBA MECTOPOMKAEHMSA.

Mpobaemsbl akcnAyaTaumMm HeEPTAHBIX MECTOPOKAEHUN.

MNpobnembl akonornyeckoi 6esonacHocTn Npu Ao6bblYe K TpaHCcNopTe HeTH.

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

MMHUCTEPCTBO HAaYKM U Bbicluero obpasoBaHus PP
[PO3HEHCKMI rocy4apCTBEHHbIN HEPTAHOM TEXHUYECKUIN YHMUBEPCUTET UM. akag,. M.[. MunanoHwuKosa
MHCTUTYT SHEepreTmkun
KagheOpa «TensnomexHuka u 2udpasauKka
Buner Ne 6

IlepBag pyOesxHas aTTeCcTAINS

ZII/ICHI/IHJ'II/IHaZ ((AﬂbTepHaTVIBHbIe 1 BO306HOBAAEMbIE MCTOYHMKK Heprnn»

Tunol 9Hepropecypcos. BO3MOXHOCTU MCNONb30BaHUA Pa3/IMYHbIX TUNOB 3HEPropeCypCcoB.

MpOrHo3sbl pacrnonaraembix 3aMacoB U UX UcyepnaHus.

Mpobnembl A06bIYN U TPAHCNOPTA HEDTH.

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




MUHWUCTEPCTBO HAayKM U BbicLiero obpasoBaHusa PP
[PO3HEHCKUI rocyaapcTBEHHbIN HedTAHOM TEXHUYECKUI YHUBEPCUTET UM. akaa. M.[. MuanMoHwmKoBa
MHCTUTYT 3HEepreTuKkn
KagheOpa «TensnomexHuKa u 2udpasauKka
Buner Ne 7

IIepBas DV6C)KHa$I aTTCCTalvAg

I[I/ICL[I/IHJII/IHEIZ «AﬂbTepHaTMBHble 1 BO30OHOBAAEMbIE UCTOYHUKMU IHeprun»

Pa3Bes04Hoe bypeHue 1 npobiembl 06YCTPOICTBA MECTOPOXKAEHUSA.

Mpobnembl IKCNAYaATALUN HEPTAHBIX MECTOPONKAEHUNA.

Mpobnembl 3KONOrMYECKOM Be3onacHOCTU Npu AobbIYe U TpaHCcnopTe HedTy.

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

MUHUCTEPCTBO HAayKM U1 Bbicliero obpasoBaHua PP
[PO3HEHCKMUI FOCYAAPCTBEHHbIN HEDTAHOM TEXHUYECKUIM YHUBEPCUTET UM. akaa. M.[. MUAAMOHLLMKOBa
NHCTUTYT SHEPTreTUKM
KagheOpa «TensnomexHuKa u 2udpasauKka
Bbuaer Ne 8

[lepBas pyOexHas arrecTaius

I[I/ICI_II/IHJ'II/IHB.: ((AanepHaTVIBHbIe 1 BO306HOBNAEMbIE UCTOYHUKMU Heprnm»

Mpobnembl 40b6bIYM M TPaHCNOPTa rasa

PasBego4Hoe bypeHune n npobaembl 06yCTPONCTBA ra30BbIX MECTOPOXKAEHWIA.

HpO6J'I€MBI 9KCILTyaTallu MECTOPOKACHU .

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

MWHUCTEPCTBO HayKu U Bbicliero obpasoBaHus PO
IPO3HEHCKUIA rocylapCcTBEHHbI HeDTAHOWM TEXHUYECKUIA YHUBEPCUTET UM. aKag,. M.[. MUNAUOHLMKOBA
WHCTUTYT 3HepreTukn
Kagpedpa «TennomexHuKa u 2udpasnuKka
bBujer Ne 9

[lepBas pyOexHas arrecTaus

JucuunimHa:  «AnbTepHaTUBHbIE U BO30OHOBNAEMbIE UCTOUHWMKM SHEPTUN»

ConHeyvHas aHeprua. O6bEMbI U 3GPEKTUBHOCTb NPUMEHEHMA.

leoTepmanbHas aHeprua. PacnpeaeneHme, 06bEMbI U 3GGEKTUBHOCTL NPUMEHEHMUS.

BeTpoBas sHeprus. PacnpeaeneHune n apPpeKTMBHOCTb NPUMEHEHWA.

3aB. kadempoit «T u I'» P.A-B. Typmayes

I'PO3HEHCKUI I'OCYJAPCTBEHHBII HEOTSIHON TEXHUYECKWU YHUBEPCUTET
MUHCTUTYT DHEPTETUKH
KA®E/IPA "TEILNIOTEXHUKA U TH/JPABJIUKA"

buaer Ne 10




TIepBast pyOeKkHast aTTecTanus

I[I/ICLII/IH.HI/IHEI: «ANbTEpPHATUBHbIE U BO30OHOBAAEMbIE UCTOYHUKMU aHeprmm»

Pa3segouHoe bypeHune n npobaembl 06YCTPOMCTBA MECTOPOKAEHUSA.

Mpobnembl IKCNAYaATALUN HEPTAHBIX MECTOPOIKAEHUINA.

Mpobnembl 3KONOrMYECKOM He3onacHOCTU Npu AobbIYe U TpaHCcnopTe HedTy.

3aB. kadpenpoit «T u I'» P.A-B. Typayes

I'PO3HEHCKU T'OCYIAPCTBEHHBII HEDGTSIHOW TEXHUYECKUI YHUBEPCUTET
UHCTUTYT DHEPI'ETHUKH
KADE/IPA "TEIVIOTEXHUKA U I'JIPABJIMKA"

Buaer Ne 11

IlepBast pyOexHast arrecTanus

I[I/ICIII/IHJII/IHaI «ANbTEpHATUBHbIE U BO30OHOBSEMbIE UCTOYHUKMU IHeprunn»

Mpobnembl f06bI4M M TpaHCOPTA YrAA.

Mpobnembl 3KoNOrMYecKor 6e3onacHOCTN Npu Aobblye 1 TpaHCNopPTe Y.

I'opfoque Cq1aHyebl. |_|pOFH03bI pacnosaraembix 3anacoB N UX ncHepnaHmA.

3aB. kadpenpoit «T u I'» P.A-B. Typayes

MWHUCTEPCTBO HayKM U Bbicliero obpasoBaHus PO
FPO3HEHCKUIA rocylapCTBEHHbI HEDTAHOWM TEXHUYECKUIA YHUBEPCUTET UM. aKag,. M.[. MUNAUOHLMKOBA
WHCTUTYT 3HepreTuku
Kagpedpa «TennomexHuKa u 2udpasnuKka
buaer Ne 12

IlepBas pyOexHas arrecTalus

JucuunnmHa:  «AnbTepHaTUBHbIE U BO30OHOBAEMbIE UCTOUHWMKU SHEPTUUN»

ConHeyvHas aHeprua. O6bEMBI 1 3GPEKTUBHOCTb NPUMEHEHMA.

leoTepmanbHas sHeprus. PacnpegeneHne, 06vémMbl U 3PPEKTUBHOCTb MPUMEHEHUSA.

BeTpoBas sHeprua. Pacnpegenerune n 3pPeKTMBHOCTb NPUMEHEHMUS.

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

MMHUCTEPCTBO HAaYKM U Bbicliero obpasoBaHus PP
[PO3HEHCKMI rocy4apCTBEHHbIN HEPTAHOM TEXHUYECKUIN YHUBEPCUTET UM. aKaad. M.[. MUAAnMOHWMKoBa
NHCTUTYT SHEpPreTuKu
Kaghedpa «TensomexHuka u 2udpasauKka
buner Ne 13

IlepBag pyOesxHas aTTeCcTAINS

ZII/ICHI/IHHI/IHaZ ((Al]bTepHaTVIBHbIe 1 BO306HOBAAEMbIE MCTOYHMKM Heprnn»

YTUausauma  noTeHUMasbHOMW  3HEPrMM  MarucTpanbHOro  MPUPOAHOrO rasa Ha
rasopasfaToYHbIX M razopacnpeseinTenbHblX CTaHLUAX.

Mpobaembl 3KONOrMYECKOW Be30NacHOCTM Npu Aobblye 1 TpaHCNopTe NPUPOAHOTo rasa.




3 | Yeone. MporHo3bl pacnoaaraembix 3anacoB U UX UCHepPraHmA.

3aB. kadpenpoit «T u I'» P.A-B. Typayes

MMHUCTEPCTBO HAaYKM U1 Bbicllero obpasoBaHus PP
[PO3HEHCKMI rocyfapCTBEHHbIV HEPTAHON TEXHUYECKUI YHUBEPCUTET MM. akaa. M.[. MuannoHwwmKosa
NHCTUTYT 3HepreTnkmn
Kagedpa «TennomexHuka u 2udpasauKka
buier Ne 14

IlepBast pyOexHast arrecTanus

I[I/ICL[I/IHJH/IHEIZ «AﬂbTepHaTMBHble 1 BO30OHOBAAEMbIE UCTOYHUKMU Heprun»

Pa3segouHoe bypeHune n npobaembl 06YCTPONCTBA MECTOPOKAEHUSA.

Mpobnembl akcnayaTaumMm HebTAHbIX MECTOPOXKAEHUN.

Mpobnembl 3KONOrMYECKOM Be3onacHOCTU Npu AobbIYe U TpaHCcnopTe HedTy.

3aB. kadpenpoit «T u I'» P.A-B. Typayes

MWHUCTEPCTBO HayKu U Bbicliero obpasosaHus PO
FPO3HEHCKUIA rocylapCTBEHHbI HEDTAHOW TEXHUYECKUIA YHUBEPCUTET UM. aKag,. M.[. MUNAMOHLWMKOBa
WHCTUTYT 3HepreTuku
Kagpedpa «TennomexHuKa u 2udpasnuka
Buaer Ne 15

[lepBas pyOexHas arrecTaius

JucuuninmHa«AnbTepHaTUBHbIE U BO3OOHOBAEMbIE UCTOYHUKM SHEPTUNY

1 | Tunbl sHepropecypcos. BO3MOXHOCTM MCMO/Ib30BaHWUA Pa3IMYHbIX TUMOB SHEPropecypcos.

npOFHO3bI pacnosiaraeémbliX 3anacoB U UX NcHepnaHnA.

3 Mpobnembl 406bIYN U TPAHCNOPTA HEDTH.

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

5.1.1 O6paseul TecToB K NepBoii pybeXHoi aTTecTauum

COBOKYNHOCTh NEPCHEKTUBHBIX CIIOCOOOB MOJIYUYEHHUs, IEPEeJaul U UCTIOIb30BaHUS SJHEPTHH, KOTOPbIE
pacnpoCTpaHEHbl HE TAK IIUPOKO, KaK TPaJAULIMOHHBIE, OJHAKO NPEACTABIAIOT HHTEPEC U3-3a
BBITOJHOCTH MX UCIOJIb30BaHUS U, KaK MPaBUII0, HU3KOM PUCKE MPUYMHEHUSI Bpea OKpY Karouiei
cpene:

A. AnpTepHaTHBHAs SHEPreTUKa

B.BerposHepreruka

C. buoronnmso

D.Conneunas 3HepreTuka

E I'mnposnepreTuka

ANSWER:A

OTpacib 3HEepPreTuKH, CelualIn3upyoascs Ha Ipeodpa3oBaHuU KHHETHUECKON SHEPTHH BO3IYIIHBIX
Macc B aTMocdepe B 3JEKTPUUIECKYI0, MEXaHUYECKYIO, TEIUIOBYIO UJIH B JIOOYIO Ipyryto popmy
SHEPTUH, YI0OHYIO /Ul UCIIOJIb30BAHUS B HAPOJHOM XO3sIHCTBE:

A.AnbpTepHaTUBHAs YHEPreTHKA

B.BerposHepreruka

C.buoTtonnuso



D. Conneunast sHepreTuka

El'maposnepreruka

ANSWER:B

TonnuBo U3 paCTUTEIBHOTO WU )KUBOTHOTO CHIPbS, U3 MPOLYKTOB KU3HEACATEILHOCTH OPraHU3MOB
WM OPraHUYECKUX IPOMBIIUIEHHBIX OTX0/10B!

A.buoronnuso

B.BerposHepreruka

C.AnbTepHaTUBHas SHEPreTUKA

D.Conneunas 3HepreTuka

E.I'mpposneprerrka

ANSWER:A

HanpasiieHue albTepHaTUBHON YHEPIETUKH, OCHOBAHHOE HA HENTOCPEICTBEHHOM HCIIOJIb30BaHUU
COJIHEYHOT'O M3JIy4eHUS JUIS MTOJTyYeHHS SHEPTUU B KAKOM-TTHOO0 BHIE:

A.ConHe4Hast SHepreTruka

B.buorornuBo

C.Berposnepreruka

D.AnbrepHaTuBHas SHEPreTUKa

E.I'mnposnepreTuka

ANSWER:A

O06nacTh X039HCTBEHHO-3KOHOMUYECKOH I TEIbHOCTH YeJIOBEKa, COBOKYITHOCTh OOJIBILINX
€CTECTBEHHBIX U UCKYCCTBEHHBIX MTOJICUCTEM, CIYKaIMX JJI1 IpeoOpa3oBaHusl SHEPIUU BOJHOTO
IIOTOKA B JIEKTPUYECKYIO SHEPTHIO:

A.T'maposnepreruka

B.ConneuHnas sHepreTuka

C.buoTonnuso

D.Betposnepreruka

E.AnprepHaTuBHAs SHEPreTUKa

ANSWER:A

Hanpasnienue sHepreTvk, OCHOBAaHHOE Ha IIPOU3BOJICTBE 3JIEKTPUUECKON IHEPTHH 3a CUET SHEPIHUH,
coJieprKalllelics B HEpax 3€MIJIH, Ha T€OTEPMaJIbHBIX CTAHLUSAX:

A.T'eorepMmanbHas YHEpPreTUKa

B.I'po3oBas sHepreruka

C.YnpaBnsieMblil TepMOSIEPHBIN CUHTE3

D.PacnpenenéHHoe npon3BOACTBO SJHEPTUH

E.Bonoponnas sHepreTuka

Crnioco6 nmony4yeHus: SHEPTuu MyTEM NOUMKH U TePEHAIPABICHHS YHEPIUU MOJIHHUN B 3JIEKTPOCETh!
A.Y1paBisieMblil TEpMOSIIEPHBIA CHHTE3

B.I'eorepmainbHas dHEpreTuka

C.I'po3oBas sHepreTrka

D.PacnpenenéHHoe npon3BOACTBO SJHEPTUH

E.Bonoponnas sHepreTuka

ANSWER:C

CuHre3 6omee TSHKENBIX aTOMHBIX siiep U3 Oosiee JNETKUX C LEIbI0 MOMyYeHUs! JHEPT U, KOTOPBI HOCUT
YIIPaBISEMBINA XapaKTep:

A.Y1paBisieMblil TEpMOSIIEPHBIN CHHTE3

B.I'eorepmainbHas dHepreTuka

C.I'po3oBas 3HEpreTka

D.PacnpenenéHHoe npon3BOACTBO S3HEPTUH

E.Bonoponnas sHepreTuka

ANSWER:A

HoBas TeneHus B 3HEpreTrke, CBI3aHHasi ¢ MPOU3BOJICTBOM TEIJIOBOM M 3JIEKTPUUECKON SHEPTUHU:
A PacnpenenéHHoe nponu3BOACTBO YHEPTUU

B.I'eorepMaiibHasi sHEpreTUKa

C.I'po3oBas 3HEpreTrka



D.VmpasnseMblil TEpMOSIEPHBIA CUHTE3

E.Bonoponnas sHepretuka

ANSWER:A

OTpaciib 3HEpreTHKH, OCHOBAHHOE HAa MCIIOJIb30BaHUH BOJOPOA B KAUYECTBE CPEICTBA IS
aKKYMYJIMPOBAHHUS, TPAHCIIOPTUPOBKH ¥ MOTPEOICHUS YHEPTUH JIFOIbMU:
A.T'eoTepmarnbHas SHEPreTHUKA

B.I'po3oBas sHepreruka

C.YnpaBnsieMblid TEpMOSIICPHBIA CUHTE3

D.Pacnipenenénnoe nmpou3BOACTBO SHEPTUU

E.Bonopoanas sHepretuka

ANSWER:E

5.2 bujieTbl KO BTOPOii pyOe:KHO# aTTecTAMU 3HAHMN JUCHUNIMHBI

((AJIbTepHaTI/IBHbIe U BO300OHOBJIsieMble HCTOYHUKH IHEPIrum»

MUHWUCTEPCTBO HAayKM U BbicLiero obpasoBaHusa PO
IPO3HEHCKUI rocyAapcTBEHHbIV HedTAHOM TEXHUYECKUI YHUBEPCUTET UM. aKad. M.[. MuaiMoHwumkosa
WHCTUTYT 3HEepreTuKn
Kagpedpa «TennomexHuKa u 2udpasnuxa
Bujer Ne 1

Bropas pyOexxHas arrecraius

I[I/ICI_II/IHJ'H/IHB.: ((AanepHaTVIBHbIe 1 BO306HOBNAEMbIE UCTOYHUKU Heprnm»

1 MecTo HeTpaaUUMOHHbIX NCTOYHUKOB B YA0BJ/IETBOPEHUN IHEPTreTUYECKNX I'IOTpE6HOCTEVI YyesioBeKa.

2 XapaKTepuUCTUKN OCHOBHbIX MPOMBbILIAEHHbIX NCTOYHUKOB Bbl6p0COB 3arpAsHAWUX BELWECTB.

3 | OcHOBHbIe NoOKa3aTeIM HOPMMPOBAHMA KAYeCcTBa OKPYXKatOLLEl cpeabl M BpeAHbIX BELLECT B
NPOMbILLNEHHbIX BbIGpOCaXx.

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

MWHNCTEPCTBO HayKK U Bbicliero obpasosaHna PO
[PO3HEHCKMI rocyaapCTBEHHbIN HEPTAHON TEXHUYECKUI YHUBEPCUTET UM. akag. M.[. MunanoHwmKkoBsa
NHCTUTYT 3HEPTeTUKM
Kagedpa «TennomexHUKa u 2udpasnuKka
Buaer Ne 2

BTopoii Texyuii KOHTPOJIb 3HAHUN

JlucuunnmHa: «AnbTepHaTUBHbIE M BO306HOBAAEMbIE MCTOYHUKMN SHEPTUM»

1 | BropuuHble sHEpropecypchl pa3HOro MOTEHIHANIA.

2 np0MbILLIﬂeHHbIe CTOKW. Mcnonb3oBaHme 61MO-CTOKOB.

3 | DKonornyeckme Npobembl SHEPTETUKM.

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

‘ MUHWUCTEPCTBO HAayKM U BbicLiero obpasoBaHusa PP




[PO3HEHCKUI rocyiapCTBEHHbIN HEPTAHOW TEXHUYECKMI YHUBEPCUTET UM. akag,. M.[. MuaanoHwuKosa
MHCTUTYT 3HepreTuKn
KagheOpa «TensnomexHuka u 2udpasauKka
buner Ne 3

Bropas pyOexxHas arrecranus

J_II/ICHI/IHJ'H/IHa: ((AﬂbTepHaTVIBHbIe 1 BO306HOBNAEMbIE UCTOYHMKM 3Heprnmn»

Panc, 6uoataHon, 6nogmsens n ap. — npobaembl c6opa M NpUMEHEHUS.

30Hbl 3¢ peKkTUBHOIO NpumeHeHusn. MNpobaembl cbopa 1 cenekunu.

MNepepaboTKka maces, CXKUraHMe TOKCUYHbIX OTXOA0B.

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

MWHUCTEPCTBO HayKu U Bbicliero obpasoBaHus PO
[PO3HEHCKUI rocyAapcTBEHHbIV HedTAHOM TEXHUYECKUI YHUBEPCUTET UM. aKaa. M.[. MuaniMoHwukosa
WHCTUTYT 3HepreTukn
Kagpedpa «TennomexHuKa u 2udpasauKka
Bujer Ne 4

Bropas pyOexxHas arrecraius

I[I/ICI_II/IHJ'H/IHB.: ((AanepHaTVIBHbIe 1 BO306HOBNAEMbIE UCTOYHUKMU Heprnm»

Pabota NOBEPXHOCTN NpU AEVICTBMM Ha Hee CU/ibl BETPaA.

Pabota BETPOBOro KojsieCa Kpbl/ib4aTOro BeTpoasuratena.

BeTpoaneKTpocTaHUMKN. BETPOyCTaHOBKM.

bananc Bo3o0HOBIIsIEMOI! sHeprun okeana. OCHOBBI IPe0OPa30BaHUs YHEPTHUH BOJIH.

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

MWHUCTEPCTBO HayKM U Bbicliero obpasosaHus PO
[PO3HEHCKUI rocyAapcTBEHHbIV HepTAHOM TEXHUYECKUIA YHUBEPCUTET UM. akag,. M.[. MUaaMoHLWMKoBa
WHCTUTYT 3HepreTukn
Kagpedpa «TennomexHuKa u 2udpasnuxa
Bujaer Ne 5

Bropas pyOexuas arrecranus

JlucuuniumHa: «AnbTepHaTUBHbIE M BO30OHOBAAEMbIE MCTOYHUKMN SHEPTUM»

MHTEHCUMBHOCTb CO/THEYHOTO U3NTy4YeHUA

KOHCTpYKUMA U maTepuanbl CONHEYHbIX 3N1€MEHTOB.

BonbT-amnepHan xapaKTepuUCTnKa COIHEYHOTO 3/IeMeHTa

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

MMHUCTEPCTBO HayKM U Bbiclero obpasoBaHus PP
[PO3HEHCKMI rocy4apCTBEHHbIN HEPTAHOM TEXHUYECKUIN YHMBEPCUTET UM. akag,. M.[. MunanoHwuKosa
MHCTUTYT SHEepreTnkun
Kagedpa «TennomexHUKa u 2udpasnuKka

Buiaer Ne 6




Bropas pyOexxHas arrecranus

I[I/ICLII/IH.HI/IHEI: «ANbTEpPHATUBHbIE U BO30OHOBAAEMbIE UCTOYHUKM aHeprnm»

KnaccuduKkaums akkymynsatopos Tenna.

MpoucxoxaeHue BeTpa 1 BETPOBbIe 30HbI Poccuu. Tunbl BETPO3HEPreTUYEeCKNX YCTAaHOBOK.

Knaccudukauma setpoasuratesieit no npuHumny pabortobl.

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

MMHMCTEPCTBO HAaYKM U1 Bbiclero obpasoBaHua PP
IPO3HEHCKMI rocyfapCTBEHHbIV HEPTAHON TEXHUYECKUI YHUBEPCUTET UM. akaa. M.[. MunanoHwwmKkoBsa
NHCTUTYT 3HepreTnkmn
KagheOpa «TensomexHuUKa u eudpasauKka
Bbuser Ne 7

Bropas pyOexHas arrecraius

I[I/ICI_II/IHJ'II/IHB.: ((AanepHaTVIBHbIe 1 BO306HOBNAEMbIE UCTOYHUKU Heprnmn»

dOTO3NEKTPUYECKME CBOWCTBA P—N NEPEXOAA.

KﬂaCCMd)VIKaLl,VIFI M OCHOBHbIE 3/1eMeHTbl reIMOCUCTEM.

KoHLEeHTpUpYoLWME renMonpueMHUKK. NMA0CKME CONHEYHbIE KONEKTOPbI.

3aB. kadempoit «T u ['» P.A-B. Typmnyes

MWHUCTEPCTBO HayKM 1 Bbicliero obpasosaHna PO
IPO3HEHCKUI1 FOCYAAPCTBEHHbIN HEDTAHOWM TEXHUYECKUI YHUBEPCUTET UM. akaa. M.[. MuUanMoHLWmMKoBa
NHCTUTYT SHEPTreTUKM
Kagpedpa «TennomexHUKa u 2uopasauxka
Buner Ne 8

Bropas pyOexHas arrecrauus

JucuunnmHa:  «AnbTepHaTUBHbIE U BO30OHOBNAEMbIE UCTOUHWUKU SHEPTUUN»

Pecypcbl TeN0BOM 3HEPTUKN OKeaHa.

Cxema OTIC, paboTatoLieit N0 3aMKHYTOMY LUKAY.

Mcnonb3oBaHue Nepenaaa TemnepaTtyp okeaH-atmocoepa.

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

MMHUCTEPCTBO HAaYKM U Bbicliero obpasoBaHus PP
[PO3HEHCKMI rocy4apCTBEHHbIN HEPTAHOM TEXHUYECKUIN YHMUBEPCUTET UM. akag,. M.[. MunanoHwuKosa
NHCTUTYT SHEpPreTuKM
KagheOpa «TennomexHuka u 2udpasauKka
buaer Ne9

Bropas pyOexuas arrecranus

ZII/ICHI/IHHI/IHaZ ((Al]bTepHaTVIBHbIe 1 BO306HOBAAEMbIE MCTOYHMKM Heprnn»

BropuuHsle 3HEpropecypcsl pa3HOro NOTEHIMANIA.

MpomblwneHHble cTOKU. Ucnonb3oBaHue 610-CTOKOB.

JKonormyeckne Npobaembl SHEPreTUKK.




3aB. xadenpoit «T u I'» P.A-B. Typmnyes

MUHWUCTEPCTBO HAayKK U BbicLiero obpasoBaHusa PP
[PO3HEHCKUI rocyaapcTBEHHbIN HedTAHOM TEXHUYECKUI YHUBEPCUTET M. aKaa. M.[. MuanmoHwmKosa
MHCTUTYT 3HEepreTuKn
KagheOpa «TensomexHuKka u 2udpasauKka
Bbuier Ne 10

Bropas pyOexxHas arrecranus

I[I/ICL[I/IHJII/IHEIZ «A.ﬂbTepHaTMBHble 1 BO30OHOBAAEMbIE UCTOYHUKMU IHeprun»

JHepreTMYecKknit banaHc TENIOBOIO aKKyMyATOPa

TennoBoe aKKyMyMpoBaHUE IHEPTUN.

Knaccudukanus akkyMyJIaToOpoB Teria.

3aB. kadempoit «T u ['» P.A-B. Typmnyes

MMHUCTEPCTBO HayKM U Bbicliero obpasoBaHus PP
IPO3HEHCKUI rocyAapcTBEHHbIN HeGTAHOM TEXHUYECKUI YHUBEPCUTET UM. aKaa. M.[. MuanMoHwmKosa
MHCTUTYT 3HEepreTmkn
Kaghedpa «TensnomexHuKa u 2udpasauKka
buier Ne 11

Bropas pyOexHas arrecranus

I[I/ICIII/IHJII/IHaI «ANbTEpPHATUBHbIE U BO30OHOBSEMbIE NUCTOYHUKMU IHeprun»

MecTo HeTpaaNLMOHHbIX MCTOYHUKOB B YA0BIETBOPEHUN IHEPTETUYECKMX NOTPEBHOCTEN YenoBeKa.

XapaKTepVICTVIKVI OCHOBHbIX MPOMbILWNEHHbIX NICTOYHMUKOB Bb|6pOCOB 3arpA3HAKWMX BELLECTB.

OcHOBHble NOKa3aTenu HOPpMUMPOBaHNA KayecCTBa Opr)KaIOLLI,eﬁ cpeabl  BpeaHblX BeLWLeCT B
NPOMbILWNEHHbIX Bbl6pOC3X.

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

MUHWUCTEPCTBO HayKK U Bbicliero obpasosaHua PO
IPO3HEHCKUI rocyAapcTBEHHbIN HeGTAHOM TEXHNUYECKUI YHUBEPCUTET UM. akaa. M.[. MuanmoHwmKkosa
MHCTUTYT 3HEepreTmkn
Kaghedpa «TensomexHuka u 2udpasauKka
Bbuier Ne 12

BTODaﬂ DV6€)KH3$I aTTeCTalA

ZII/ICHI/IHHI/IHaZ ((Al]bTepHaTVIBHbIe 1 BO306HOBAAEMbIE MCTOYHMKK Heprnmn»

KnaccuduKkauma akkymynatopos Tenna.

HDOMCXO)K,CI,GHVIG BETPa 1N BETPOBbIE 30HbI Poccun. Tunbl BETPO3HepreTn4eCKknNxX yCtTaHOBOK.

Knaccuoukauus setTpogsurateneil no npuMHLmMny paborto.

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

MUHWUCTEPCTBO HAayKM U BbicLiero obpasoBaHusa PP
[PO3HEHCKUI rocyaapcTBEHHbIV HedTAHOW TEXHUYECKUI YHUBEPCUTET UM. akaa. M.[. MuanMoHwmKosa




MHCTUTYT 3HEepreTuKu
KagheOpa «TensnomexHuka u 2udpasauKka
buner Ne 13

Bropas pyOexHas arrecranus

J_II/ICHI/IHJ'H/IHa: ((AﬂbTepHaTVIBHbIe 1 BO306HOBNAEMbIE MCTOYHUKK Heprnmn»

1 | Pecypcbl TennoBO# sHEprmn okeaHa.
2 | Cxema OT3C, paboTatoLLeil No 3aMKHYTOMY LIMKAY.
3

Mcnonb3osaHMe nepenaga Temnepartyp okeaH-aTmocoepa.

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

MUHMNCTEPCTBO HAayKM U1 Bbiclero obpasoBaHua PP
[PO3HEHCKWI FOCYAAPCTBEHHbIN HEDTAHOWM TEXHUYECKUIM YHUBEPCUTET UM. akaa. M.[. MuUanMoHLWmMKoBa
NHCTUTYT SHEPreTUKK
Kagpedpa «TennomexHUKa u 2udpasauxka
buuer Nel4

Bropas pyOexHas arrecranus

I[I/ICIII/IHJII/IHaI «ANbTEpPHATUBHbIE U BO30OHOBSEMbIE NUCTOYHUKMU IHeprun»

1 | Panc, 6uostaHon, 6uoamsens n ap. — npobnembl c6opa v NPUMEHeHMA.

2 | 30Hbl 3¢ PeKTMBHOrO NpumeHeHusa. Npobaembl cb6opa u cenekumm.

3 I'Iepepa60TKa macen, CxXuraHme TOKCU4YHbIX OTXO408B.

3aB. kapenpoit «T n I'» P.A-B. Typnyes

MWHNCTEPCTBO HayKM U Bbicliero obpasosaHna PO
IPO3HEHCKMUI1 FOCYAAPCTBEHHbIM HEDTAHOM TEXHUYECKUI YHUBEPCUTET UM. akaa. M.[. MUanMoHLWmMKoBa
NHCTUTYT 3HEPTreTUKM
Kagpedpa «TennomexHUKa u 2uopasauxka
Buaer Ne 15

Bropas pyOexHas arrecrauus

I[I/ICI_II/IHJ'H/IHaI «ANnbTepHaTUBHbIE U BO306HOBASIEMbIE UCTOUYHUKM 3Heprnmn»

O6LLI|VIe cBeaeHumA 06 ncnonb3oBaHUn HEPrMn NnpnanBos.

MOLHOCTb NPUINBHbIX TEYEHWUIN U MPUNMBHOIO NOAbEMA BOAbI

Mcnonb3oBaHWe aHepPrum NPUANBOB U MOPCKUX TEeYEHU.

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

5.2.1 O6pasew, TecToB KO BTOPOU pyberkHo aTTectaumm

UYrto Takoe anpTEepHATUBHAS YHEPreTHKA?

A.COBOKYIHOCTb NEPCIEKTUBHBIX CIIOCOOOB MOJIYUYEHUs, Iepelaun U UCIIOIb30BaHUs SHEPTUH,
KOTOPBIE PACIPOCTPAHEHBI HE TAK MIUPOKO, KaK TPAJAUIIMOHHBIE, OJTHAKO MPEACTABIISIIOT HHTEPEC U3-3a
BBITOJTHOCTH UX HUCIIOIb30BAaHUS U, KaK IIPAaBUJIO, HU3KOM PUCKE IPUYMHEHMS BPEAA OKPYKAIOLICH
cpene.



B.OTtpacinp sHEpreTHKy, crieuaau3npyromascs Ha npeoOpa3oBaHUN KHHETUYECKOH SHEPTHH
BO3YIIHBIX Macc B aTMOC(epe B AEKTPHUUECKYIO.

C.Tonnuo u3 PACTUTCIILHOTO UJIK JKUBOTHOTO ChIPbA, U3 IMMPOAYKTOB JKUZHCACATCIILHOCTU OPTraHN3MOB
WJIA OPTaHUYECKUX MTPOMBIIIIEHHBIX OTXO/IOB.

D.HaHpaBHeHI/IC aHLTepHaTI/IBHOﬁ OHCPICTUKN, OCHOBAHHOC HAa HCTIOCPCACTBCHHOM UCIIOJIb30BAHUN
COJIHEYHOI'O M3JIy4eHUs JUIsl IOJyYeHHs SHEPTUU B KAKOM-TH00 BUJE.

E. OGnactp X0351CTBEHHO-D)KOHOMUYECKOM EATEIBHOCTH YEI0BEKA, COBOKYITHOCTH OOJIBIINX
€CTECTBEHHBIX U MCKYCCTBEHHBIX MOACUCTEM, CITyKaIlUX JUIsl IpeoOpa3oBaHus S3HEPTUU BOAHOTO
MOTOKA B 3JIEKTPUYECKYIO SHEPTUIO.

ANSWER:A

Uto Takoe BeTposHepreTruka’?

A.TonnuBo U3 pacTUTENBHOTO WM )KUBOTHOTO ChIPbsl, U3 MPOJYKTOB KU3HEIEATEIbHOCTH OPIaHU3MOB
WJIA OPTaHUYECKUX MTPOMBIIIIEHHBIX OTXO/IOB.

B.CoBOKYITHOCTB MEPCIIEKTUBHBIX CIIOCOOOB MOTYYEHUS, IEPelaur U UCIIOIb30BaHUS SHEPTUH,
KOTOpbIE paclpoCTpaHEHbl HE TaK IUPOKO, KAK TPAJULIMOHHbIE, OJTHAKO IIPEJCTABIISIOT HUHTEPEC U3-3a
BBITOJIHOCTH MX UCIOJIb30BaHUS U, KaK MPaBUJI0, HU3KOM PUCKE IPUUMHEHHUS BPEIa OKpYXKarollen
cpene.

C.Otpacnp 3HEPreTUKH, CeHUAIN3UPYIOIIAscs Ha IpeoOpa30BaHNN KUHETUYECKON SHEPTUU
BO3/YIIHBIX Macc B aTMOc(epe B IEKTPHUECKYIO.

D.Hanpasnenue anpTepHaTUBHON 3HEPTETUKHU, OCHOBAHHOE Ha HEMOCPEICTBEHHOM HCII0JIb30BaHUU
COJIHEYHOI'O M3JIy4eHUs JUIs IOJyYeHUs SHEPTUU B KaKOM-IH00 BUJE.

E.OGmnacTh X035i1CTBEHHO-?)KOHOMHYECKON AEATEIBHOCTH YeJI0BEKa, COBOKYITHOCTh OOJIBIINX
€CTECTBEHHBIX U MCKYCCTBEHHBIX MOICUCTEM, CIIYKaIIMUX JUIs IpeoOpa3oBaHus SHEPTUU BOJHOTO

MIOTOKA B 3JIEKTPUYECKYIO SHEPTHIO.
ANSWER:C

Yro Takoe GUOTOIMIUBO?

A.TommmBo u3 PACTUTCIIBHOTO UJIK JKUBOTHOI'O ChIPbA, U3 IMPOAYKTOB XKXKU3HCACATCIIbHOCTU OPTraHU3MOB
WM OPraHUYECKUX MIPOMBIIIEHHBIX OTXO/0B.

B.COBOKYHHOCTI) MEPCICKTUBHBIX CI10co00B MOJIYUCHUs, ICpEaavu U UCII0JIb30BaHW SHEPTHUHU,
KOTOpBIE PacIpOCTPaHEHBI HE TAK IIUPOKO, KaK TPAJAULIMOHHBIE, OHAKO MIPECTABIISIIOT MHTEPEC U3-3a
BBII'OJJHOCTH WX UCIIOJIB30BaHUA U, KaK ITPABUJIO, HU3KOM PUCKE NPUYHNHCHHUA BPpCaa Oprma}omeﬁ
cpexe.

C.Otpacnp 3HEpreTUKH, ClIeHUaNIU3UPYIOIIasics Ha MPeoOpa30BaHNN KUHETUYECKOW SHEPTUU
BO3/YIIHBIX MacC B aTMOc(epe B ANEKTPHUECKYIO.

D. HanpaBneHHe aHBTepHaTHBHOfI SHEPTCTUKN, OCHOBAHHOC HAa HCIIOCPCACTBCHHOM HUCIIOJIBE30BaAHUN
COJIHEYHOT'O M3JIy4eHUs JUIs TOJyYeHUs SHEPTUU B KaKOM-TH00 BUE.

O06acTh X034 CTBEHHO-3KOHOMHYECKOH J1€ITEIbHOCTH YEJI0BEKA, COBOKYITHOCTH OOJIBIINX
€CTECTBEHHBIX U MCKYCCTBEHHBIX MOJICUCTEM, CITyKaIUX JUIsl MpeoOpa3oBaHus S3HEPTUU BOAHOTO

MIOTOKA B 3JIEKTPUUECKYIO SHEPTHIO.
ANSWER:A

UTo Takoe coNIHEeUHas dHepreTrka’?

A.HanpaBneHHe aJILTepHaTHBHOfI OHEPICTUKN, OCHOBAHHOC Ha HCTIOCPEACTBEHHOM HCITIOJIB30BAHUU
COJTHEYHOTO M3TYUYCHHUs JIJIsl TIOTYYSHHS SHEPTUU B KAKOM-THOO0 BHJIE.

B.CoBOKynmHOCTb NMEPCIIEKTUBHBIX CIIOCOOOB MOIYYEHHUS], IEpeladll U NCIOIb30BaHUs SHEPTHH,
KOTOPBbIE PAaCHpPOCTPAHEHBI HE TAK LIUPOKO, KaK TPAAUIMOHHBIE, OJTHAKO MPEACTABISAIOT HHTEPEC U3-3a
BBII'OJJHOCTH WX MCIIOJIB30BaHUA U, KaK ITPABUJIO, HU3KOM PUCKE IPUYNHCHHUA BPpE€aa OprmaIOIHeﬁ
cpene.

C.Otpacib 2HEPreTUKH, CIIeIHATM3UPYIONAscs Ha MPeoOpa3oBaHNN KHHETUYECKON YHEPTUH
BO3JYIITHBIX Macc B aTMOc(epe B AIEKTPUIECKYIO.

D.TonnuBo U3 pacCTUTENBLHOTO UITH KUBOTHOTO CHIPbS, U3 MPOAYKTOB KU3HEACSITEIbHOCTH OPraHU3MOB
HJIN OPTraHUYCCKUX MPOMBIINIJICHHBIX OTXOJ0B.



E.OGnacth X0351CTBEHHO-9KOHOMUYECKOM JeSITeIbHOCTH YeJI0BEKA, COBOKYITHOCTh OOJIBIINX
€CTECTBEHHBIX U MCKYCCTBEHHBIX MOACUCTEM, CIIyKaIUX JUIsl IpeoOpa30oBaHus SHEPTUU BOJHOTO

IIOTOKA B AJIEKTPUYECKYIO SHEPTHUIO.
ANSWER:A

Uto Takoe rugposHepreTuxa’?

A.O6nacTh X039HCTBEHHO-3KOHOMUYECKOH IEATETLHOCTH YeJIOBEKa, COBOKYITHOCTh OOJIBIITNX
€CTECTBEHHBIX U MCKYCCTBEHHBIX MOJICUCTEM, CITyKaIllUX Ul IpeoOpa30oBaHus S3HEPTUU BOJHOIO
MOTOKA B 3JIEKTPUUECKYIO SHEPTHIO.

B.CoBOKYITHOCTb MEPCIEKTUBHBIX CIIOCOOOB NOIYUYEHUs, IEpelaur U UCIIOJIb30BaHUs SHEPI UM,
KOTOpBIE paclpoCTpaHEHbl HE TaK MUPOKO, KAK TPAJUIIMOHHBIE, OJTHAKO MPECTABIISIOT HHTEPEC U3-3a
BBIFOJTHOCTH MX MCIIOJIB30BaHUS U, KaK MPaBUIIO, HU3KOM PHCKE IPUUMHEHNUS BpeJa OKPY KaroLei
cpexe.

C.Otpacinp 3HEpreTHKy, CelHaIu3UpyoLIasics Ha IpeoOpa30BaHMM KMHETHUECKOW SHEPTUn
BO3AYIIHBIX MacC B aTMOC(]epe B ANEKTPHUECKYIO.

D.TomiuBo U3 pacTUTENBLHOIO WIN )KUBOTHOTO ChIPbS, U3 IPOJYKTOB KU3HEESITEIbHOCTH OPIraHU3MOB
WJIA OPTaHUYECKUX MTPOMBIIIIEHHBIX OTXOIOB.

E.Hamnpapnenue abTepHaTUBHOM 3HEPreTUKH, OCHOBAHHOE Ha HEIIOCPEICTBEHHOM HCII0JIb30BaHUU

COJIHEYHOT'O U3IY4YEeHMsI ISl TOTYUEHUsI SHEPTUU B KaKOM-JIH00 BHUJIE.
ANSWER:A

Yro Takoe reorepmanbHas JHEPreTUKa?

A.HanpasiieHue 3HepreTuky, OCHOBAaHHOE Ha ITPOU3BOJICTBE 3JIEKTPUUECKON IHEPIUU 3a CUET SHEPTUH,
cojiepkalieiics B HeJlpax 3eMJIM, Ha TeoTepMajibHbIX cTaHusAX.B.b Cioco6 nonyueHus sHepruu nyTém
IIOMMKH U NIepeHanpaBICHUs 3HEPTUN MOJIHUHM B 3JIEKTPOCETh.

B.Cunte3 6osee TSKENBIX aTOMHBIX siiep U3 0oJiee JETKUX ¢ LEJbI0 NOAYYeHUsl SHEPTUH, KOTOPBII
HOCHT yIIpaBJIsieMbll XapakTep.

C.HoBas TeHieHIMS B DHEPTETUKE, CBA3aHHAsI C IPOU3BOJICTBOM TEIJIOBOM U 2JIEKTPUUECKON SHEPTUH.
D.Otpacnb 2HEpreTHKH, OCHOBAHHOE Ha MCIIOJIb30BAHUU BOJIOPO/Ia B KAUECTBE CPEACTBA VIS

aKKyMYJIMPOBaHUS, TPAHCIIOPTUPOBKHU U MOTPEOIEHUS SJHEPTUH JIHOAbMHU.
ANSWER:A

Yro Takoe rpo3oBasi 3HepreTuka?

A.Crioco6 nosry4eHust SHepruu MyTéM NOUMKH U NepEeHaIPaBICHHs SHEPIUH MOJTHUNA B 3JIEKTPOCETh.
B.Hampasnenue sHepreTuky, OCHOBaHHOE Ha MPOU3BOJICTBE AIEKTPUUECKON SHEPTUH 3a CUET SHEPTUH,
coJieprKallelics B HeJpax 3€MJIM, Ha T€OTEPMaJIbHBIX CTAHIUAX.

C.Cunre3 0Ooiee TSHKETBIX aTOMHBIX siiep U3 0oJsiee JETKUX ¢ b0 MOIYYEeHUs SHEPTUHU, KOTOPbII
HOCHT YIIPaBJISEMBIN XapakTep.

D.HoBas TeHieHIINS B SJHEPTETUKE, CBSI3aHHAs C TPOU3BOJCTBOM TEIUIOBOU U AJIEKTPUYECKON SJHEPIUH.
E.Otpacnb sHEpreTuky, OCHOBaHHOE Ha MCIOJIb30BaHUM BOJOPO/Ia B KAUECTBE CPEACTBA IS

aKKyMYJIMPOBAHHUS, TPAHCIIOPTUPOBKH U MOTPEOJICHUS SHEPTUH JIFOIbMHU.
ANSWER:A

Yro Takoe ynpaBisieMblil TEPMOSAEPHBIN CUHTES?

A.CuHrte3 6omee TSHKEIBIX aTOMHBIX siiep U3 0osiee JETKUX C EIbI0 MOJIy4YeHUs SHEPTHH, KOTOPBIH
HOCHT YIIPaBJISIEMBIN XapakTep.

B.Hampasnenue sHepreTuky, OCHOBaHHOE Ha MPOU3BOJICTBE AJIEKTPUUECKON IHEPTUH 3a CUET SHEPTUH,
coJieprKallleiics B HeJpax 3€MJIM, Ha T€OTEPMaJIbHBIX CTAHILIUSAX.

C.Cnoco0 nosryueHust SHepruu MyTéM MOMMKH U IepeHanpaBIeHUsl SHEPTUU MOJIHUN B DJIEKTPOCETb.
D.HoBast TeHaEHIIMS B SHEPTETUKE, CBA3aHHAS C IPOU3BOJCTBOM TEIIOBOM U JIEKTPUUECKOMN SHEPTUH.
E.Otpacnb sHEpreTuky, OCHOBaHHOE Ha MCIIOIb30BAHUH BOJOPO/IA B KAYECTBE CPENCTBA IS
aKKyMYJIMPOBaHUS, TPAHCIIOPTUPOBKHU U MOTPEOIECHUS SJHEPTUH JIIOAbMHU.

ANSWER:A



Uro Takoe pacnpeneeHHOE TPOU3BOICTBO SHEPTUN?

A.HoBasi TeHIEHIUA B YHEPTEeTUKE, CBSI3aHHAS C MPOW3BOJCTBOM TEIUIOBOM M 3JIEKTPUUYECKON SHEPTUH.
B.HamnpasiieHue JHEpreTuKH, OCHOBaHHOE HA IIPOM3BOJCTBE MIEKTPUUYECKOM SJHEPIUU 3a CYET DHEPIUH,
coJieprKalleiicsa B HeJpax 3€MIIM, Ha T€OTEPMaJIbHbIX CTAHIUAX.

C.Crioco6 nmonmy4eHust JHePruy MMyTéM HOUMKH U TIEPEHANPABICHUS YHEPTUU MOJIHUN B DJICKTPOCETh.
D.Cunte3s 6osee TSKENBIX aTOMHBIX siiep U3 O6osiee JIErKUX ¢ LEeJIbIo MOIy4eHHUs SHEPTHH, KOTOPbIH
HOCUT YIIPaBIISIEMbIN XapaKTep.

E.Otpacnb 3HEpreTuky, OCHOBaHHOE Ha MCIOJIb30BaHUH BOJOPO/Ia B KAYECTBE CPEACTBA IS

aKKyMYJIMPOBaHUS, TPAHCIIOPTUPOBKHU M MOTPEOICHUS SJHEPTUH JIIOAbMHU.
ANSWER:A

5.3 bujiersl K 3a4eTy IO AMCUMIJIMHE

((AJILTepHaTI/IBHLIe H BO300HOBJISIeMble HCTOYHHUKH IHEPIUN)

MWHMUCTEPCTBO HayKu U Bbiclwero obpasoBaHua PO
[PO3HEHCKMI rocyAapCTBEHHbIM HeQTAHOWM TEXHUYECKMI YHUBEPCUTET UM. akaa. M.[. MuannoHwukosa
WMHCTUTYT aHepreTmkm
Kagedpa «TennomexHuka u 2udpasauxka

JlucuumiuuHa: «AnbTepHaTUBHbIE M BO30OHOBAAEMbIE UCTOYHUKM SHEPrMMY»  3auer

BUJIET Ne 1

1. | 3HepreTMueckuii GanaHc TENNOBOrO aKKYMyAATOPA

TennoBoe aKKyMynMpPOBaHNE SHEPTUN.

3. | Knaccugukarus akkyMyJIsTOPOB TeIIa.

3aB. xadeapoi
«TemnoTrexHuka v TUAPABINKA P.A-B. Typnyes

MMWHUCTEPCTBO HayKu 1 Bbiclwero obpasosaHusa PP
IPO3HEHCKMUI rOCYAapPCTBEHHbIN HEDTAHOM TEXHUYECKUI YHUBEPCUTET UM. aKag. M.[. MuanmoHwmKoBa
NHCTUTYT 3HEpPreTnKM
Kaghedpa «TernnomexHUKa u 2uopasauxka

JucuuniuHa: «AnbTepHaTMBHbIE U BO30OHOBAAEMbIE UCTOYHUKM SHEPrUM»  3auet

BUJIET Ne 2

1. | MapoBble TYpbUHbI Ha BNaXKHOM nape.

2. | Fa3oBble TypbUHbLI. Komnpeccopbl. Hacocbl. MaporeHepaTtopsi.

3. BoaHo-xumunyeckme pexkmmbl. KOHAEHCAUMOHHbIE YCTaHOBKM. TennoobMeHHUKMN.

3aB. xadeapoi
«TennoTexHrUKa U TUAPABINKA P.A-B. Typmayes




MWHWUCTEPCTBO HAayKM U Bbicliero obpasoBaHusa PO
[PO3HEHCKMUI rocyiapCTBEHHbIM HEPTAHOWM TEXHUYECKMI YHUBEPCUTET UM. aKag,. M.[. MUAaMoHWMKoBa
MHCTUTYT 3HEepreTuKu
Kaghedpa «TernnomexHUKa u auopasauxka

JlucuunianHa: ««AnbTepHaTMBHbIE U BO30OHOB/SEMbIE UCTOYHUKM SHEPrUM» 3auer

BUJIET Ne 3

Mpobaembl yNpaBAseMoro TepmosaepHoro cuHTesa. Mpobaembl yaep:kaHua naasmol B
TepMmosaaepHom peakTope. Mpobaembl TENNOOTBOAA B TEPMOALEPHbIX PeaKTopax.

TpagMLUMOHHbIE U HETPAAMUMOHHbIE MCTOYHMKM 3HeprMu. 3anacbl M AMHamMMUKa notpebaeHus
3Hepropecypcos, NoanMTMKa Poccun B 061acT HETPAAMUMOHHBIX M BO30OHOBNSEMbIX UCTOYHUKOB
3Hepruu.

OCHOBHble 06BbEKTbI HETPAANLMOHHON 3HepreTnkn Poccnn. ConHeyHas aHeprma. O6bEMBI U
3pPEeKTUBHOCTb NPUMEHEHUSA.

3aB. kadenpoit

«TennorexHuka v TUAPABINKA P.A-B. Typnyes

MMHUCTEPCTBO HAYKM U BbiCLLero obpasoBaHus PP
[PO3HEHCKMI FOCYAaPCTBEHHbIV HEDTAHON TEXHUYECKUIA YHUBEPCUTET UM. akaa. M.A. MUAAnoHWMKoBa
MHCTUTYT SHEpPreTUKu
Kaghedpa «TennomexHUKa u 2uopasauxka

JucuuniauHa: «AnbTepHaTMBHbIE U BO30OHOBAAEMbIE UCTOYHUKM SHEPrUM» 3adeT

BUJIET Ne 4

PasBegoyHoe b6ypeHue un npobiembl 0OYCTPOMCTBA Fa30BbIX MECTOPONKAEHMUN.
Mpobaembl 3KCNAyaTaLMN MECTOPOXKAEHUA.

YTUnuMsauma NOTEeHUMANbHOM  3HEpPrMM  MarucTpasibHOro MNPUPOAHOro rasa Ha
rasopasgaTtoyHbiX M rasopacnpegenutesnbHblx cTaHumax. [pobaembl 3Konornyeckom
b6e3onacHocCTH npu ﬂ,06b|“|e M TpaHCNoOpTE NPUPOAHOTro ra3a.

Yeono. HpOFHO3H pacnojrara€MbIX 3alacoB U HUX HUCUCPIIAHUA. HpO6J’IeMH ,[[06131‘11/1 u
TPAHCIIOPTA YTJIA. HpO6JlCMBI 9KOJIOTHYECKOM 0e30MacHOCTH npu )106]:1‘-16 H TPAHCIIOPTC

YIS

3aB. kadeapoit
«TennoTexHuKa v TUAPABIUKA P.A-B. Typnyes

MMHUCTEPCTBO HAaYKM U BbicLLero obpasoBaHus PP
[PO3HEHCKMIN rocyaapCTBEHHbIN HEPTAHOM TEXHUYECKUIM YyHMBEPCUTET UM. aKag. M.[. MunanoHuwmKkosa
MHCTUTYT SHEepreTuKn
Kagpedpa «TernnomexHUKa u auopasauxka

I[I/ICI_II/IHHI/IHa: «ANnbTEpHATUBHbIE U BO306HOBASIEMbIE UCTOUYHUKM IHEeprnmn» 3auer

BUJIET Ne 5




Tunol 9Hepropecypcos. BO3MOXHOCTU UCNOAb30BaHMA Pa3IMYHbIX TUNOB 3SHEPropecypcos.
np0I'H03bI pacnonaraembiX 3anacosB N UX ncyepnaHuA.

Mpobnembl [06blMM K  TpaHcnopTa HedTU. PasBegouyHoe OypeHne u  npobiemsl
obycTpoiicTBa mecToporkaeHus. Mpobaembl aKcnayaTaunm HePTAHbIX MECTOPOXKAEHUN.

MNpobnembl aKoIOrMyeckon 6e3onacHOCTU Npu gobbive 1 TpaHcnopTe HedTH. Bbibop Tpacc
AN MarncTpanbHbiX HeGTENPOBOAOB.

3aB. xadenpoii

«TennorexHuka v rUAPABINKA P.A-B. Typnyes

MMWHUCTEPCTBO HayKu 1 Bbiclero obpasosaHua PP
IPO3HEHCKMI rOCYAaPCTBEHHbIN HEDTAHON TEXHUYECKUI YHUBEPCUTET UM. aKag. M.[. MuanmoHwmKoBa
NHCTUTYT SHepreTukmn
Kaghedpa «TernnomexHUKa u 2uopasauxka

JucuuniauHa: «AnbTepHaTMBHbIE U BO30OHOBAAEMbIE UCTOYHUKM SHEPTUM»  3adeT

BUJIET Ne 6

leoTepmanbHas aHeprua. PacnpeaeneHme, 06bEMbI U 3GGEKTUBHOCTb MPUMEHEHMS.

BeTpoBas sHeprus. PacnpeaeneHune n adppeKTUBHOCTb NpUMeHeHUA. MNponcxoxKaeHue BeTpa u
BETPOBbIE 30HbI Poccun. TuMnbl BETPOIHEPreTUYECKMX YCTAaHOBOK. Knaccudukaums setTpoasuratenei
no npuHumMny pabotbl. PaboTa NoBepXHOCTU NPU AENCTBUM HA Hee CUAbl BETpa.
BeTpoaneKTpocTaHUMKN. BETPpOyCTaHOBKM.

BonHoBas sHeprua. Mimetowmecs BO3MOXKHOCTU U 3GHEKTUBHOCTb NPUMeEHeHUA. banaHc
BO306HOBASAEMOW 3HEPrMKn oKkeaHa. OCHOBbI Npeobpas3oBaHNa sHeprumn BosH. Obuime ceeaeHnA 06
MCMNOb30BaHNN SHEPTUN NPUINBOB.

3aB. kadenpoit

«TennoTexHuKa U TUAPABIUKA P.A-B. Typnyes

MMHUCTEPCTBO HAaYKM U BbiclLero obpasoBaHus PP
IPO3HEHCKMI rOCyAapCTBEHHbIV HEQTAHON TEXHUYECKUI YHUBEPCUTET UM. akaa. M.A. MuaanoHwmkosa
MHCTUTYT SHEpreTnKn
Kaghedpa «TernnomexHUKa u auopasauxka

ZII/ICHI/IHJ'H/IHaZ ((AﬂbTepHaTVIBHbIe 1 BO306HOBAAEMbIE MCTOYHMKU Heprnn» 3auer

BUJIET Ne /7

MHTEHCMBHOCTb CONTHEYHOTO N3ny4yeHuna. KOHCprKLI,l/IFl N MmaTtepuanbl COTHEYHbIX 3/1EMEHTOB.

BonbT-amnepHas XapaKTepUCTMKA COJIHEYHOrO 3/emeHTa. PoToaNeKTpUYeckne CBOMCTBA
p—n nepexoAa.

Knaccupukauma M OCHOBHble  3/IeMeHTbl  reanocuctem.  KoHUeHTpupytlowme
refIMonpmMeMHUKIU. NNocKMe coNHeYHble KONNEKTOpPbI.




3aB. kadenpoit
«TennoTexHuKa v TUAPABIUKA P.A-B. Typnyes

MMWHUCTEPCTBO HayKu U Bbiclwero obpasosaHua PP
IPO3HEHCKMI rOCYAaPCTBEHHbIN HEDTAHON TEXHUYECKUI YHUBEPCUTET MM. aKag. M.[. MUAnnMoHLWmKoBa
NHCTUTYT SHEPreTUKn
Kaghedpa «TernnomexHUKa u 2uopasauxka

JucuuniuHa: «AnbTepHaTMBHbIE M BO30OHOBAAEMbIE UCTOYHUKM SHEPTUM»  3adeT

BUJIET Ne 8

1. | DHepreTuka Ha HETPAaIUIIMOHHBIX BuAax TorumBa. lllena, oTxoabl JeconepepaboTKu, TOpd.
Y c10BHS UCTIONIB30BAaHUS, IPOOJIEMBI, OTIBIT MPUMEHEHUS B KAYECTBE TOILTHNBA

2. | Ta30TypbuMHHbIE LMKAbI. Maporasosble LMKAbI.

3. | Paboune Tena. KOHCTPYKLMOHHbIE MaTepuabl. IPO3MOHHO-KOPPO3NOHHbIE NPOLLECCHI.
ConeotnoxxeHue.

3aB. kadenpoit
«TennorexHuka v TUAPABINKA P.A-B. Typnyes

MMWHUCTEPCTBO HayKu 1 Bbiclwero obpasosaHua PP
IPO3HEHCKMI rOCYAapCTBEHHbIN HEDTAHON TEXHUYECKUI YHUBEPCUTET UM. akad. M.[. MunnmoHwuKosa
NHCTUTYT 3HEPreTUKM
Kaghedpa «TernnomexHUKa u 2uopasauxka

JucuuniauHa: «AnbTepHaTMBHbIE U BO30OHOBASEMbIE UCTOYHUKM SHEPrUm»  3adeT

BUJIET Ne 9

1. | NpunusHan sHeprus. Mmerolwmecs BO3MOKHOCTU N 3GDEKTUBHOCTb NPUMeEHeHUA. MOoLWHOCTb
NPWUANBHbIX TEYEHMI U NPUANBHOIO NoAbeMa BoAbl. Icnosb30BaHWE SHEPTUM NPUAUBOB U MOPCKUX
TeyeHui. Pecypcbl Tenn0BOM sHeprum okeaHa. Cxema OTIC, paboTatoLielt No 3aMKHYTOMY LIMKY.
Mcnonb3oBaHMe nepenaga TemnepaTyp okeaH-aTmocdepa.

2. | ICTOYHUKM reoTepmanbHOro Tenna. NoasemHble TepmasibHble BoAbl. 3anacbl U pacnpocTpaHeHue
TepManbHbIX BoZ. COCTOSIHME reoTepmasibHOWM SHepreTnkn B PO,

3. | TennocHab:keHne BbICOKOTEMMEPATYPHOM CUIbHO MUHEPANN30BaHHOW TepManbHON BOAOM.
TennocHabkeHne HU3KOTeMMNepaTypHOW MaloMUHepPaN30BaHHOM TepMasibHOM Boaow. Mpamoe
MCNO/b30BaHMe reoTepMmasibHOM aHeprnn. FeoTepmasbHble 31eKTPOCTaHLUN

3aB. xadeapoi
«TennoTexHUKa U TUAPABINKA P.A-B. Typayes

MMHUCTEPCTBO HAaYKM U BbiclLero obpasoBaHus PP
[PO3HEHCKUI rocyaapCTBEHHbIN HEPTAHOM TEXHUYECKUIM YHUBEPCUTET UM. aKag. M.[. MunanoHuwmKkosa
NHCTUTYT SHEPreTUKn
Kaghedpa «TernnomexHUKa u auopasauxka




I[I/ICLII/IHJII/IHaZ «ANbTEpPHATUBHbIE U BO30OHOBAAEMbIE UCTOYHUKM IHeprunmn» 3auer

BUJIET Nel0

1. | Tunbl 3HepropecypcoB. BO3MOMKHOCTM WCNO/Ib30BAHMA Pa3IUYHBIX TUMOB 3HEPropecypcos.

npOI'HO3bI pacnonaraembix 3anacosB N UX ncyepnaHuA.

2. | Mpo6nembl [06bMM UM TpaHcnopTa HedpTU. PassegouHoe 6ypeHue u  npobaembi
obycTpoiicTBa mecToporkaeHus. Mpobaembl aKcnayaTaunmn HePTAHbIX MECTOPOXKAEHUN.

3. | Mpo6aembl 3KoNOrMYECKOi Be30nNacHOCTH Npu Ao6blue 1 TpaHcnopTe HepTU. Bbibop Tpacc
AN MarncTpanbHbiX HeGTENPOBOAOB.

3aB. kadenpoit
«TennorexHuka v TUAPABINKA P.A-B. Typnyes

MMHUCTEPCTBO HaYKM U BbiCLLero obpasoBaHus PP
[PO3HEHCKMI rOCYAaPCTBEHHbIV HEDTAHON TEXHUYECKUIA YHUBEPCUTET UM. akaa. M.A. MUaanoHWwmKoBa
NHCTUTYT 3HEpPreTUKn
Kaghedpa «TernnomexHUKa u 2uopasauxka

JucuuniauHa: «AnbTepHaTMBHbIE U BO30OHOBAAEMbIE UCTOYHUKM SHEPTUM»  3adeT

BWJIET Ne 11

1. | HagéxHocTb HedTeNpPoBOAOB, AMArHOCTUKA COCTOAHMI TPy6ONpPoBoAoB, NPO6AEMbI
yTeuek. TaHKepPHbIe NepeBO3KU Cbipoh HePTU N HePTENPOAYKTOB.

2. | NMpobnembl nepepaboTKM Cbipolt HedTH, 3arpA3HEHME FPYHTOBbLIX BOA.,

MporHo3bl pacnonaraembiXx 3aMacoB rasa W BO3MOXHOCTM MX WcCYepnaHus.
TpaHcnopTMpoBaHMe ra3a NO ra3onpoBoAam, CTPYKTypa ra3onpoBOAOB.
Mpobnembl 4O6bIYK M TPpaHCNOpPTA rasa

3aB. kadeapoit
«TennoTexHuKa v TUAPaBIUKa P.A-B. Typnyes

MMHUCTEPCTBO HAaYKM U BbicLLero obpasoBaHus PP
[PO3HEHCKMIN rocyaapCTBEHHbIN HEPTAHOM TEXHUYECKUIM YyHMBEPCUTET UM. aKag. M.[. MunanoHuwmKkosa
NHCTUTYT SHEpreTUKn
Kagpedpa «TernnomexHUKa u auopasauxka

I[I/ICI_II/IHHI/IHa: «ANnbTEpHATUBHbIE U BO306HOBASIEMbIE UCTOUYHUKM IHEeprnmn» 3auer

BUJIET Ne 12

1. | PasBegouHoe 6ypeHne u npobaembl 0BYCTPOMCTBA ra3oBbIX MECTOPOXAEHWMN.
Mpobaembl s3KkcnAyaTaLUmM MEeCTOPOXKAEHUA.

2. | YTUAM3auma  nNOTEHUMAnbHOM  SHEPTMM  MarucTpanbHOro  MPUPOLHOro  rasa
rasopasgaToyHbiX M rasopacrnpeaenutenbHbix craHumax. [pobnembl 3Konornyeckom




6e3onacHocTM npu A06blYe U TpaHCNoOpPTe NPMPOAHOTrO rasa.

3. | YVeonn. TIporHossl pacronaraeMbplX 3amacoB M WX wucueprnanus. [IpoOmemsl 100bIYM U

YISl

Tpancnopta yras. IIpoGieMsl 3Kojoruyeckor 0€30macHOCTH MpH 100bIYE M TPAaHCIOPTE

3aB. kadenpoii
«TeroTexHuKa U THAPABIAKAY

P.A-B. Typayes

MWHWUCTEPCTBO HAaYKM U Bbicluero obpasosaHus P
IPO3HEHCKMUI rocyiapCTBEHHbIA HEPTAHOWM TEXHUYECKMIN YHUBEPCUTET UM. A
MHCTUTYT 3HEpreTUKM
Kaghedpa «TernnomexHUKa u auopasauxka

(0]
Kag. M.[. MunnmoHwmkoBa

JucuuniauHa: «AnbTepHaTMBHbIE U BO30OHOBAAEMbIE UCTOYHUKM SHEPrUM»  3adeT

BUJIET Nel3

1. loproyue cnaHysl. MpPOrHo3bl pacrnonaraembiX 3aMacoB U UX UCHEpPnaHUA. |_|p06}'IEMbI LI,O6bILIM n

TpaHcnopTa roptoumx cnaHues. [lpobnembl 3KosorMyeckon 6e30
TpaHCNopTe roptoUmnx cnaHLUes.

nacHoctm npu pAobbiue u

2. | Npobnemsbl NPON3BOACTBA M TPAHCNOPTA AAEPHOro TonAnBea. MpobaemMbl 3KONOrMYECKoM

6e30MacHOCTU NpU NPOU3BOACTBE M TPAHCMOPTE AAEPHOro TONANBA.

3. | OcHOBHble NpenMyLLEcTBa TEPMOAAEPHON IHEPTeTUKN. TUMbl TEPMOAAEPHbIX PEaKTOPOB.

3aB. kadenpoit
«TeroTexHuKa U THIPABIHKAY

P.A-B. Typnyes

MMWHUCTEPCTBO HaYKM U Bbiclero obpasoBaHusa P
[PO3HEHCKMI rocyaapCTBEHHbIN HEPTAHOM TEXHUYECKUI YHUBEPCUTET UM. a
NHCTUTYT 3HEPreTnKn
Kagedpa «TennomexHuUKa u 2udpasauxka

(0]
Kag. M.[. MunanoHwmKosa

I[I/ICI_II/IHJ'H/IHaI «AnbTepHaTUBHbIE U BO306HOBASIEMbIE NCTOUYHWUKM 3Heprnm» 3auer

BUJIET Ne 14

1. | Mpobaembl ynpaBnsemoro TepmoagepHoro cuHTesa. NMpobaembl yaepaHus naasmbl B

TepMmosaaepHoM peakTope. Mpobaembl TENNIOOTBOAA B TEPMOALEPHBIX PeaKTopax.

2. Tpa,CI,MLI,VIOHHbIe N HEeTpagnunoHHble UCTOYHUKU 3SHEPIrUumn. 3anacel

Heprmn.

n OANHaMUKa FIOTpEGJ'IeHMFI

Hepropecypcos, NOJINTUKA Poccun B obnactu HEeTPaANULUNOHHbIX U BO306HOBNAEMbIX MCTOYHUKOB

3. | OcHOBHble 06bEKTbI HETPAANLMOHHOM 3HepreTukM Poccmm. ConHeyHas
3pPEeKTUBHOCTb NPUMEHEHUS.

aHeprua. O6bEmbI U

3aB. kadenpoit
«TeroTexHUKa U THIPABIAKAY

P.A-B. Typnyes




MWHWUCTEPCTBO HAayKM U Bbicliero obpasoBaHusa PO
[PO3HEHCKMUI rocyiapCTBEHHbIM HEPTAHOWM TEXHUYECKMI YHUBEPCUTET UM. aKag,. M.[. MUAaMoHWMKoBa
MHCTUTYT 3HEepreTuKu
Kagpedpa «TernnomexHuKa u eudpasauKka

JucuuniuHa: «AnbTepHaTMBHbIE U BO30OHOBAAEMbIE UCTOYHUKMN SHEPTUM» 3auer

BUJIET Ne 15

1. | TeotepmanbHas sHeprua. PacnpeaeneHune, 06bémbl M 3IPPEKTUBHOCTb NPUMEHEHUS.

2. | BeTpoBas aHeprua. PacnpegeneHune n appeKTMBHOCTb NpUMeHeHUs. NPoncxoxKaeHne BeTpa 1
BETPOBble 30HbI Poccun. Tunbl BETPOIHEPreTUYECKMX YCTaHOBOK. Knaccudukaums setTpoasurateneit
no nNpuHumMny pabotbl. PaboTa NoBepXHOCTU NPU AeNCTBUM HA HEe CUbl BETPA.
BeTpoaneKTpocTaHUMK. BeTpoycTaHOBKM.

3. | BonHOBan 3Heprus. Mimetowmeca BO3MOXKHOCTU U 3GDEKTUBHOCTL NPUMEHeHUA. BanaHc
B0O306HOBNASIEMO 3HEPrnn okeaHa. OcHoBbl NpeobpasoBaHus sHeprmn BosH. Obwue ceegeHns 06
MCMO/Ib30BaHNW SHEPTUN NPUSIUBOB.

3aB. kadenpoit
«TennoTexHUKa U TUAPABIUKA P.A-B. Typnyes




