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1. ITacnopT GoHAA OLIEHOYHBIX CPEACTB AMCHMILIMHBI AJIbTEPHATHBHbIC U

B0O300HOBJ/IsiEMble HCTOYHUKH IHEPIrum»

Ko
A . HaumeHoBaHue
Ne | KonTposupyemble pa3aelibl (TeMbl) KOHTPOJIMPYEMOH OLEHOHOTO
n/n | JMCHUAIINHBI KOMIIETeHI[U U
cpeacrsa
(MJ1M ee 4aCTH)
Ponb SHEpreTHKH B pa3BUTUH YEIOBEYECKOr0 00IIeCTBA
1 OIIK-3 Omnpoc. [Ipaktrueckoe,
3amacel SHEPTOPECYPCOB M UX MPOU3BOACTBO. samstie. pedepar
Omnpoc. [TpakTuyeckoe,
o | TpanuuuoHHbIC SHEPTETHIECKHE PECYPChI OIIK-3
sanstue. pedepar
Omnpoc. [TpakTuyeckoe,
3 | HloObra 1 Tpancniopr 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. IIpaktuyeckoe,
7 | T'maposnepretika OIIK-3
sanstue. peepar
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 «AJIbTePHATHBHbIC U BO300HOBJISIeMbIe
HCTOYHUKHU JHCPIrUu»
Ne | HammenoBaHue Kparkas xapakrepucruka IIpeacrasienne
n/m| OIEHOYHOIO OLIEHOYHOI0 CPeACTBA OLIEHOYHOI0

cpeacrBa cpeacrsa




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,
IPEJCTABIAIOIINN COO0M MyOIMYHOE BBICTYIIJICHHE
ITo pemennto onpeaeaeHHON yueOHO- MPAKTUYECKOH,

y4eOHO-HCCIIEI0BATEIbCKOM UM HAYYHON TEMBI

TeMBI TOKJIaoB,

COOOIIIEHU I

Pedepar

[Iponykt camocTosiTensHON pabOTHI CTy/IEHTA,
MIPEACTABIISIFOIIII COOOM KpaTKoe

H3JI0KCHHE B MIMCbMCHHOM BU/JC ITOJIYYCHHBIX PE3YJIHLTATOB
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 3agaHuii Uil IPAKTHYECKUX PadoT «AJIbTEPHATHBHbIE U

B0300HOBJIsIeMble HCTOYHUKH IHEPIrUum»

Ne HaunmenoBanue pa3zjesa Conenia a .
n/n A CHATLITHHBI Jeps:KaHue pasaen
[TpoGnembr
5KOJIOTHUECKOM [Ipu3Haku TEXHOT€HHOTO BIMSIHUS Ha KITUMAT U MOTOY
1 | 6e3omacHocTH NpH obobekToB TOK.

J00bIu€e U TPAHCIIOPTE
HEPTH.

OcobGennocth Poccun B acriekte BO3eiCTBUS Ha
OKPYKAIOIIYIO CpENy.

SHCPFGTI/IKa Ha OCHOBC HCTPAAUIIUMOHHBIX

2 | I'eoTepmanbHas SHEPIUS | po30GHOBIAEMBIX HCTOYHHKOB YHEPTH.
I'eoTepmanbHbIE CTAHIUN.
3 | Conneunas suepreruka Oueprus conHna. ColHevHbIe KOIJIEKTOPHI U OaTapeu.
[Tpon3BOACTBO COTHEYHON YHEPIUMU.
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 3JIEKTPOCTAHUUKM HA OKPYXKAIOLIYIO
cpeny.

Bo3gelictBue  aTOMHBIX — 3JIEKTPOCTAHIMH 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 3aYTeHO BbICTABJSAETCS CTYJIEHTY, €eCJIH CTyJeHT He 00JajaeT [0CTaTOYHBIM YpPOBHEM
TEOPETUYECKUX 3HAHWM (HE 3HAeT METOJUKU BBINOJHEHHUS NPAKTHUUYECKUX HABBIKOB, IOKAa3aHUNA U
MIPOTUBOMNOKA3aHUI, BOSMOXKHBIX OCJIOXKHEHHM, HOPMATUBBI U IMPOY.) W/WUJIM HE MOXKET CaMOCTOSITEIIbHO
MPOJIEMOHCTPUPOBATh MMPAKTUUYECKHUE YMEHHUs WIM 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 NPAKTUYECKUX HABBIKOB, II0KA3aHUS M IPOTUBONOKA3aHUS, BO3MOKHBIE
OCJIO)KHEHUSl, HOPMATHUBBI W IIPOY.), CAMOCTOSTEIbHO JEMOHCTPUPYET BBIIOJIHEHNE MPAKTUYECKUX
YMEHUH, JOIycKass HEKOTOpble HETOYHOCTH (MaJlOCYILECTBEHHbIE OLIMOKH), KOTOpPbIE CAMOCTOSITEIbHO
oOHapy»uBaeT u ObICTpo ucnpaniser. [lpu3Hanuem (akra BbINOIHEHHS TPAKTHUECKOW pabOThI SABIsAETCS -
«3a4TEHO», OalbHBI 3KBUBAJIEHT KOTOPOTO MOYKET COCTAaBJIATH 10 Tpex Oamia 1o OanbHO-pEeUTHHIOBOMN
cucTeMe.

3.2. Bonnpocsl 1711 CaMOCTOSITEIbHOTO U3y4YeHUsl

TeMBbl 1JI1 CAMOCTOSITEJILHOTO H3YyYCHUSA

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

TaHkepHbIe IEpeBO3KH ChIpoil He(pTH U HepTenpoayKToB. [IpobiemMbl nepepaboTKU ChIPOi
He(TH, 3arpsI3HEHNE TPYHTOBBIX BOJ.

[IpoGmemMbl SKCITyaTallkd MECTOPOXKICHUS. YTWIM3AlMs TOTCHIMAIBHON DJHEPrHU
MarucTpajbHOrO IPUPOJHOTO ra3a Ha Tra3opa3fgaTodHBIX M Tra30pacrpeaeuTeIbHBIX
craHimax. [IpoOiaeMsl HKOIOrMYECKO OEe30MacHOCTH TpH J00BIYEe W TPaHCHOPTE
IPUPOJTHOTO rasa.

[Tpo6nemsr 1oObIuM U TpaHcnopTa yrias. [IpoGiemsbl skojgoruueckoi 6€30MacHOCTH IpU
J00bIU€e ¥ TPAHCIIOPTE YIJIS.

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.

PabGora moBepxHOCTM TpH JAEWCTBUM Ha Hee CHIbl BeTpa. Pabora BeTpoBOoro koseca
KpBUILYATOIO BETPOABUTATESL.




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. | TIpo6ieMbl SKOIOTHYECKON O€30IMaCHOCTH MPH T0OBIYE U TPAHCIIOPTE HEPTH.
5. | Beibop Tpacc mist MarucTpaibHBIX HEPTEITPOBOIOB.
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. | IlpoGaembl OOBIYH U TPAHCIIOPTA YTJISI.
14. | IIpoGaembl 3K0IOrHYECKOM 0€30MaCHOCTH MPU JOOBIYE U TPAHCTIOPTE YIJIsl.
15. | [IpoGaembl JOOBIYM U TPAHCIIOPTA FOPIOYMX CIIAHIIEB.
16. | IlpoGaembl 3K0JI0rH4YecKoi 0€30acHOCTH NpH 100bIYE U TPAHCIIOPTE TOPIOYMX CIIAHIIEB.
17. | Aloepnoe monnuso. IIporao3sl pacrosiaraéMbIx 3a1acOB U UX HCYEPIIAHUS.
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. | TpagMLIMOHHBIE U HETPAJUIIMOHHBIE HCTOYHUKH SHEPIHH.
25. | 3amacel U JMHAMHUKA MTOTPEOJICHUS YHEPTrOPECypPCoB, MOJIMTHKA Poccuu B obacTu
HETPaJAULIMOHHBIX U BO300OHOBIISIEMBIX HCTOYHUKOB YHEPTUH.
26. | OcHOBHBIE 0OBEKTHI HETPATUIIMOHHOM 3HepreTuku Poccun. ConHeyHas sHeprus
27. | Conneunas >aeprus. O0bEMBI U YPPEKTHBHOCTh TPUMEHEHHSL.
28. | I'eorepmanbHas sHeprus. Pacnpenenenue, 00bEMbI 1 3 (hEKTUBHOCTh MPUMEHEHUS.
29. | llpunuBHas sHeprus. Mmeronmecss BO3MOKHOCTH B 3PPEKTHBHOCTh MPHMEHEHHS.
30. | Mctounuku reotepmanbHoro Temia. [logzemMHble TepMaabHble BOBI.
31. | [IpsiMmoe ncnoap30BaHUE T€OTEPMATHLHON SHEPTHH.
32. | 'eorepmaibHble 3JEKTPOCTAHIIMY ¢ OMHAPHBIM ITUKJIOM.
33. | KoHCTpyKIIMSl M MaTepUabl COIHEYHBIX JIEMEHTOB.
34. | DHepreTHYeCKHiA OaIAHC TETUIOBOTO aKKyMYJIsTOpa
35. | Knaccugukaius 1 OCHOBHBIE 3JIEMEHTHI T€ITHOCHCTEM.
36. | Konnenrpupyromme reanonpueMHUKH. [I10cKne coTHeuHbIe KOJTIEKTOPHI.
37. | TennoBoe akKyMyJIUPOBaHHE YHEPTUU.




38. | Knaccugukanus akkyMyJIiTOpOB TEIIa.

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

40. | [IpoucxoxxaeHne BeTpa 1 BeTpoBbIe 30HbI Poccun. THUIbl 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 IUKIIBI.

52. | bunapusie rukibl. MI'J] IUKITBI.

53. | Hukisl 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. | Tenno0OMEHHUKH.

64. | 3anopHas anmaparypa. TpyOompoBOIbI.

65. | O6mas kiaccuuKanys OpraHnIecKoro TOTUINBA.

66. | OcHOBHBIE TEIIOTEXHUUYECKUE XapAKTEPUCTUKN OPraHUYeCKOro TOTIMBA.

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

68. | Temora cropanus TOIJIMBA. XapaKTEPUCTUKH 30J1bI

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 Ka4€CTBA OKPYKAIOIIEH Cpe/ibl U BPETHBIX BEUIECT B
IIPOMBIIIJICHHBIX BEIOpOCaAX.

73. | bananc BogonoTpeOaeHNs U BOJOOTBEICHHS TPOMIPEATPUSITHI.

74. | OCHOBHBIE KaUeCTBEHHbIE ITOKA3aTENIM BOJIbl 0OOPOTHBIX CUCTEM BOJIOCHA0XKEHHUSI.

75. | acuet ymiep06a OKpysKaromiei cpene.

76. | BonHoe X0351iCTBO MPOMIPEANPUATUHA, 0O0POTHBIE CUCTEMbI BOJOCHA0KEHHUSI.

77. | CymHOCTh XUMHUYECKAX METOJIOB OUUCTKH CTOYHBIX BOJ.

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

6. Kpurepun oueHku:

Onenka «oTinyHO» (8-10 0anyioB) BHICTABISIIOTCS CTYACHTY, €CIIH:
— TIPOBEJCHHOE HUCCIIEOBAHUE U U3JI0KEHHBIA MaTepHall COOTBETCTBYET 3a/JaHHOMN TeMe;
— TIpe/CTaBlIEHHBIE CBEECHHS OTBEYalOT TPEOOBAHUAM aKTyalbHOCTH HOBU3HBI;
— TIpoJyMaHa CTPYKTypa U CTHJIb COIPOBOJUTEIBHON Mpe3eHTaIUH;




— 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 COTIPOBOIUTEIHHON IPE3CHTAIINN;
— HE BCE BBIBOJIbI HOCAT apTYMEHTUPOBAaHHBIN M JIOKA3aTEIbHBII XapakKTep.
OreHka «ymoBIeTBOpUTENBHOY (1-3 6aioB):

— CTYACHT CII0COO€EH M3JI0XKUTh Mare€puai, OJHaKO Ha6J'II-OI[aI-OTC${ OTKJIOHEHHA OT BHHaHHOﬁ TCMBI.

4. OueHouYHble cpeacTBa

4.1 Bonpocsl K epBoii py0exHOl aTTecTaluu

Tunsl sHEpropecypcoB. Bo3aM0XKHOCTH HCTIOIB30BaHMSI PA3JIMUYHBIX TUIIOB SHEPTOPECYPCOB.

MporHo3bl pacnonaraembix 3aMacos 1 UX MCYepnaHus.

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.

XN O~ w N

HapéxHocTb HedTenpoBoAoB, AMArHOCTMKA COCTOAHMK TpybonpoBoAoB, MpPob6iembl
yTeuexk.

9. | TaHkepHBIE EPEBO3KH CHIPOH HEPTH U HEPTETPOTYKTOB.

10. | [IpoGaemsl nepepaboTKU Chipol HETH, 3aTPS3HEHUE TPYHTOBBIX BOJI.

11. HpOFHOSBI pacnojiaraCMabIX 3al1aCOB I'a3a WM BO3MOXHOCTH UX UCUCPIIaAHUA.

12. | TpancnopTupoBaHue ra3a Mo ra3onpoBoiaM, CTPYKTypa ra3ornpoBoIoB

13. | ITpoGaembl 1OOBIYM M TPAHCIIOPTA raza

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. | TIpobGaembl HKOJIOTHYECKOH 0€301TaCHOCTH IPH JOOBIYE M TPAHCIIOPTE YTJIS.

21. loproyue cnaHybl. NMPOrHo3bl pacrnosiaraemblx 3aMacoB U UX ncHeprnaHua.

22. | Mpo6nembl 4O6bIYM 1 TPAHCMIOPTA FOPHOUMX CAAHLEB.

23. | IIpobaembl HKOJIOTHYECKOI 0€301TaCHOCTH IPH JOOBIYE M TPAHCTIOPTE TOPIOYNX CIIAHIICB.

24. | NMpo6nembl NPON3BOACTBA M TPAHCMOPTA AAEPHOTO TOMAMBA.

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

26. | OCHOBHBIC IPEUMYIIECTBA TEPMOSICPHON YHEPTETUKU

27. | Tunbl TEPMOSAEPHBIX PEAKTOPOB.

28. | [Ipobnembl ynpaBisieMOTro TEpMOSIEPHOTO CHHTE3A.

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

30. | ITpobaembl TEII00TBOIA B TEPMOSIIEPHBIX pEaKTOPaX.

31. | TpaguuMOHHBIE U HETPATUIIMOHHBIE HCTOYHUKH SHEPTHH.

32. | 3amacel M TMHAMMKa OTPeOJICHUs] SHEPrOpeCcypcoB, 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 TPUMEHEHUS.

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

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

38. | IlpunusHas sueprus. Vimeromecst BO3SMOXHOCTH U 9PPEKTUBHOCTh IPUMEHEHHSL.

39. | UcTounuku reoTCpMajibHOIO TCILjIA. HO,Z[BGMHBIC TEPMAJIbHBIC BOIBI.

40. | 3amacel ¥ pacpoCTpaHEHHE TePMAITBHBIX BOJ. COCTOSHUE Te0TepMaTbHON YHEPTETHKH 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

'PO3HEHCKUI IT'OCYJAPCTBEHHbBIN HE®TSIHOM TEXHUYECKWIT VHUBEPCUTET
HHCTHUTYT DHEPTETUKH
KA®EJPA "TEIIJIOTEXHHUKA 1 THIPABJIUKA"

I[I/ICI_II/IHJ'II/IHB. ((AJ'ILTepHaTI/IBHbIe 1 BO30OHOBJIIEMBIE HCTOYHUKHU OQHCPIrun»

['pynma J0I1-19

Bbuaer Ne 1

1. PaszBegounoe OypeHue u mpobiieMbl 00YCTPONHCTBA MECTOPOKICHHUS.

2. OCHOBHBIE TPEUMYIIECTBA TEPMOSJICPHON YHEPTETUKU

3. T'eorepmainbHas sHeprus. Pacnpenenenue, 066EMbI 1 3(h(HEKTUBHOCTH TPUMEHEHUSI.

3aB. kadenpoii «T u 'y, noneHt P.A-B. Typnyes

4.2 Boripochl KO BTOpOii py0e:kHOM aTTecTauuu «AJbTepHATHBHbIE M BO300HOB./IsIeMble

HCTOYHUKH IHEPIUN»

HMHTEHCUBHOCTDH COJTHEYHOTO N3JTYUCHUS

KoHcTpyknms u maTepuansl COHEYHBIX JIEMEHTOB.

BosbT-amnepHas xapakTepuCTHKA COJIHEYHOTO 3JIEMEHTA

®DOoTO’IEKTPUUECKUE CBOICTBA p—N MEPEX0/ia.

KJ'IaCCI/I(l)I/IKaI_II/IH 1 OCHOBHBIC 3JICMCHTHI I'CIIMOCUCTCM.

KOHI_IeHTpI/IPYIOIJ_II/Ie TCIIMOIIPUCMHUKHU. IInockue coHEUHEBIE KOJIJICKTOPBGI.

DHepreTuyeckuil 0anaHc TEMIOBOr0 aKKyMyJIsTopa

TenyoBoe akKyMynupoBaHHE SHEPTUU.

O X N g~ w N

Knaccugukaius akkyMyJIsiTOpOB TeIIa.

[EY
©

Krnaccudukanus akkyMysiTopoB Teria.

-
[N

[IpouncxoxaeHue BeTpa u BeTpoBble 30HbI Poccnn. THITBI BETPOIHEPTETHUECKUX YCTAaHOBOK.

[EY
N

Krnaccudukanus Berpoasuraresneil no npuHuuny padboThl.

[
w

Pabora IOBCPXHOCTHU IIPU JEHUCTBHHY HA HEE CHJIBI BCTpa.

[EY
=

PaGota BeTpoBOTrO KOJIECA KPBIIILYATOTO BETPOABUTATENSL.
Berpoanexkrpocranuun. BerpoycTanoBku.




15. | bananc Bo300HOBIsIEMO# 2HEprun okeaHa. OCHOBBI MPeoOpPa30BaHs SHEPTUU BOJIH.

16. | O6mume cBenenns 06 HCIONE30BAHNHN YHEPTHH TIPHIMBOB.

17. | MommocTs NpUIMBHEIX TeUeHNMI U IPHINBHOTO MOJBEMA BOJIBI

18. | Mcnonb30BaHue SHEPTUU NPUIMBOB M MOPCKUX TE€UYCHUH.

19. | Pecypch! TemoBoit sHeprum okeaHa.

20. | Cxema OTDC, paGoTaromieii 10 3aMKHYTOMY LHKIY.

21. | Mcnonp3oBanue nepenana TeMepaTyp okeaH-arMochepa.

22. | IIpsmoe mpeobpa3oBaHue TEIIIOBOM YHEPTHH.

23. | DHepreTHKa Ha HETPAIUIIMOHHBIX BUJIAX TOILUIMBA.

24. | lllema, otxombl jecorepepaboTku, TOpd. YCIOBUS HCIOIB30BAHMS, NPOOJIEMBI, OIBIT
PUMEHEHHSI B KaYeCTBE TOIUINBA

25 | Parmic, 6uostanon, Ouoausens u Ap. — mpoOsIeMbl cOOpa U TPUMEHEHUS.

26 | 3oubI a3 dexTrBHOrO NpuMeneHus. [Ipobiemsl cOopa u ceeknuu.

27 | IlepepaboTka Maces, CXKUTaHNE TOKCUYHBIX OTXOJIOB.

28 | BropuuHblie 3HEPropecypchl pa3HOro MOTEHIHAIA.

29 | IIpombinuieHHsie cToku. Mcronb3oBanne OMO-CTOKOB.

30 | Dxosoruveckue mpooIeMbl SHEPTETHKH.

31. | MecTo HETpaJUIIMOHHBIX HICTOYHUKOB B YIOBJICTBOPEHHH YHEPTETUIECKUX MOTPEOHOCTEMH
YeloBeKa.

32. | XapaKkTepHUCTHUKU OCHOBHBIX MPOMBIIIICHHBIX HCTOYHHKOB BEIOPOCOB 3arps3HSIOIINX
BEIIECTB.

33. | OcHOBHBIE IOKA3aTEIN HOPMUPOBAHUS Ka4eCTBA OKPYIKAIOIIEH CPE/Ibl U BPEIHBIX BEILECT B

IIPOMBIIJICHHBIX BBI6pOC&X.

Oo0pa3sen OusteTa KO BTOPOH pyOekHOM aTTecTaluu «AJIbTePHATHBHBIE U BO300OHOBJIsIeMbIe

HCTOYHUKH IHEPTUN»

T'PO3HEHCKMI TOCYIAPCTBEHHBI HEGTSHON TEXHUYECKHUIA YHUBEPCUTET
HUHCTUTYT DHEPI'ETUKU
KADEIPA "TENJIOTEXHUKA U I'M/IPABJIUKA"

I[I/ICI_II/IHJ'II/IHa «AJ'IBTepHaTI/IBHBIC 1 BO30OHOBIISIEMBIC UCTOYHUKHU OHEPIUun»

I'pynna

Bbuiaer Ne 1

1. Kpynsneitmue I'9C B mupe u Poccun.

2. OCHOBHEIE MMPpEUMYyHICCTBA TepMOHﬂepHOﬁ OHCPICTUKU

3. Comneunas sHeprus. KoJIJIEKTOPHI U COTHEYHBIE OaTapeH.

3aB. kadeapoii «T u 'y, noueHT P.A-B. Typnyes

4.3 Bonpockl K 3a4eTy 0 JUCHHUILINHE «AJTbTEPHATHBHBIE U BO300OHOBJIsIEMbIe HCTOYHHKH

IHEPrUm» (OIIK-3)

HpOI‘HO3LI pacnojraraCMbix 3a11aCoB U UX UCUHCPITaHN .

1. | Tumsl sHEpropecypcoB. Bo3sMOKHOCTH MCIONB30BAHUS PA3JIMYHBIX THIIOB YHEPTrOPECYpPCOB.

2. | Tlpo6nembl no6bumM M TpaHcmopra HepTH. Pa3BenouHoe OypeHHe U HPOOIEMBI




o0ycTpoiicTBa MecTopoxaeHus. [Ipobrembl SKCIUTyaTalui HEPTSIHBIX MECTOPOKICHHIM.

[TpoGeMbl SKOJIOTMYECKON 0€30MacHOCTH TP 100bIUe U TpaHcmopTe HedgTu. Bridbop Tpacc
JUTSE MATHCTPAITBHBIX He()TEPOBOJIOB.

HanéxHocTs HEPTEmpOBOAOB, AMATHOCTUKA COCTOSHUM TPYOOTPOBOJIOB, MPOOJIEMBI
yreuek. TaHKEpHBIE TTEPEBO3KH CHIPO HEDTH B HEDTEIIPOTYKTOB.

[TpoGaemsbl nepepaboTKU ChIpoi He(TH, 3arpsi3HEHUE TPYHTOBBIX BOJI.

[IporHo3sl pacmojaraeémbix 3amacoB Ta3a M BO3MOXHOCTH HMX HCUEpIAHUS.
TpancnopTupoBanue rasa 1o razonpoBojaM, CTpyKTypa razonpoogos. IIpodiemsl
JN00BIYM U TPaHCIIOpPTA ra3a

Pa3Begounoe Oypenue u mpoOIeMbl OO0YCTPOICTBA Ta30BBIX MECTOPOKICHHIA.
[TpoGaembl SKCITyaTalliid MECTOPOXKICHHUS.

YTI/IJ'II/I?)aI_[I/IH HOTGHHH&HBHOﬁ OHCPIruu MaruCTpajlbHOI'O MMpUpoOaAHOIO ra3a Ha
ra3opas’gaToO4HbIX MW TIa30paclHpCAcIUTCIbHBIX CTaHOUAX. HpO6JICMBI 3KOJIOTUYECKOHU
0€30MacHOCTH MpHU JOOBIUE U TPAHCIIOPTE MPUPOJIHOTO rasa.

Veons. llporHo3sl pacmojaraeMmbIX 3amacoB M HX ucueprnanus. IlpoOGnemsr 1o0buu 1
TpaHcnopTa yrisa.  [IpoGiemsl 3koj0ruyeckoi 0€30MacHOCTU MpH J00bIYE M TPAaHCIOPTE

YIJIAL.

10.

Toprouue cnanypi. TIpOrHO3BI pacrojiaraeMbIX 3amacoB W HMX ucuepnaHus. [IpoGiemsr
MOOBIYM W TPAHCIIOPTa TOPIOYMX CiaHIeB. [Ipo0ieMbl IKOIOTHYECKON 0e301acHOCTH TpH
JOOBIYE U TPAHCIIOPTE TOPIOYMX CIIAHIICB.

11.

[TpoGieMbl MpOU3BOACTBA U TPAHCIIOPTA siAEpHOro TomnBa. IIpobieMsl s3konornueckon
0€30I1aCHOCTH ITPU IPOM3BOJICTBE U TPAHCIIOPTE SJEPHOTO TOILIMBA.

12.

OCHOBHBIE IPENMYILIECTBA TEPMOSACPHON SHEPreTUKU. TUIIBI TEPMOSIIEPHBIX PEAKTOPOB.

13.

[TpoGuieMbl ynpaBiisieMoro TepMosiiepHoro cuuresa. [lpobieMsl yaepxaHus mjia3Mbl B
TepMOsIEpHOM peakTope. [IpobieMbl Tena00TBOIa B TEPMOSAEPHBIX PEAKTOpaXx.

14.

TpaI[I/IIII/IOHHI)IG U HCTPAAUTTUOHHBIC UCTOYHHUKU SHCPIUH. 3amacel u JUHaMHUKa HOTpC6JIeHI/I$[
OHEPropeCcypcoB, IOJUTHKA Poccun B oOnmactu HCTPAJUIIMOHHBIX M BO300HOBJISIEMBIX
HNCTOYHHWKOB OHCPIHUH.

15.

OcHoBHbBIE 00BEKTHI HETPAIUIIMOHHOM dHepreTuku Poccun. Conneunas sHeprusi. O0bEMBI U
7 (HEKTUBHOCTD MPUMEHEHUS.

16.

["'eorepmanbHas sHeprus. Pacnpenenenue, 00bEMbI M 3 (HEKTUBHOCTh TPUMEHEHUSI.

17.

Berposas sueprus. Pacnpenenenue u agpdextuBHOCTs npuMeHeHus. [IporcxoxaeHue Berpa
U BeTpoBble 30HbI Poccuu. Tumsl BeTposHepreTnyeckux ycranoBok. Knaccuukarus
BETpOJBUTaTeNeH 1Mo NpuHUKIY paboThl. PaboTa MOBEpXHOCTHU NpHU ACHCTBUU HA HEE CUJIBI
BeTpa. Berposnekrpocranuuu. BerpoycraHOBKH.

18.

Bonnosas sneprus. meromuecs BO3MOXKHOCTH U 3 (PEeKTUBHOCTh TpUMeHeHus. banaHc
BO300HOBIIsIEMOM 3Heprun okeaHa. OCHOBBI IpeoOpa3oBaHus 3Hepruu BosiH. O0mue
CBEZIeHMsI 00 MCII0JIb30BAaHUH SHEPTUU NPUIIHBOB.

19.

[TpunuBHas sHeprus. Mmeromyecs BO3MOXKHOCTH U 3PPEKTUBHOCTb TPUMEHEHHUSL.
MOITHOCTh MPHIUBHBIX TEYEHUH U IPUIMBHOTO MMOABeMa BO/IbI. Vcronb30BaHNe YSHEPTUU
NPUIMBOB U MOPCKUX TeueHul. Pecypcsl TernoBoii sHeprun okeana. Cxema OTIC,
paboraromei Mo 3aMKHYTOMY IIMKJTY. Mcronb30BaHKe mepernaia TeMIeparyp OKeaH-
aTMocdepa.

20.

Nctounuku reotepmanbHoro temia. [lo3eMuble TepMalibHbIE BOJIBI. 3anachl U
pacnpocTpaHeHue TepMabHbIX BoA. COCTOSIHUE re0TepMaIbHOM YHEPreTuku B PO.

21.

TennocHabXkeHHe BEICOKOTEMIIEPATYPHOUM CHIIBHO MUHEPATM30BaHHON TepMaJIbHON BOJIOM.
TemocHaOxkeHNe HU3KOTEMITEPATYPHON MaJIOMUHEPATN30BAHHONW TEPMaJIbHOM BOJOM.
IIpsiMoe UCTI0JIb30BaHUE T€OTEPMAIBHON dHEPrUH. [ e0TepMalibHbIE JIEKTPOCTAHLIUH

22.

NHTEHCUBHOCTh  COJIHEYHOTO H3JIYUCHUA. KOHCTPYKHI/ISI n Marepuajibl COJHCUYHBIX
9JICMCHTOB.

23.

BousibT-amnepHasi XapakT€pUCTUKA COJHEYHOro 3jeMeHTa. PDOTORIEKTPUUECKUE CBOMCTBA




p—n mepexoa.

24. | Kmaccupukanus M OCHOBHBIE  DJIEMEHTHI  TelMocHcTeM.  KoHIeHTpupyromme
requonprueMHUKH. [I1ockre coTHeUHbIe KOJUIEKTOPBHI.

25. | DHepreTHueckuii 6GanaHC TEIUIOBOTO AaKKyMynsTopa. TeIIoBOe aKKyMYJIHPOBaHHUE
SHEPTUU.

26. | Knaccugpukanus akkyMyJIsTopoB Temia. IIpsiMoe mpeodpa3oBaHKe TEMIOBO SHEPIHHL.

27. | HerpaguuuoHHbIe 1 BO30OHOBJISICMbIC HCTOYHUKH SHEPTHU

28. | DHepreTHkKa Ha HETPAIUIIMOHHBIX BUAax Torumsa. lllena, orxomel ecomnepepaboTKu, TOPd.
Y CII0BHS HCIIOJIB30BAHMUS, IPOOJIEMBI, OIBIT IPUMEHEHHUS B KAYeCTBE TOIINBA

32. | I'azorypOunHbBIC TUKIIBL. [lapora3oBbie UKIIBI.

34. | Paboune Tena. KOHCTpYKIIMOHHBIE MaTepHasbl. DpO3UOHHO-KOPPO3HOHHBIE MTPOIECCHI.
CoeoTII0KEHHE.

35. | ITapoBble TypOMHBI Ha BIAXKHOM Tape.

36. | I'azoBble TypOuHBI. Komnpeccopsl. Hacockl. [1aporenepaTtopsl.

37. | BogHo-xuMudeckue pexumMbl. KoHeHcamoHHbIe ycTaHOBKH. TemIo00MEHHUKH.

39. | DHepropecypcocbepexeHme

40. | Dxosornveckue MpoOIeMbl SHEPTETUKHA. MeCcTO HETPaIUIIMOHHBIX HCTOYHHKOB B

YIIOBJICTBOPEHUH SHEPTETUICCKUX MTOTPEOHOCTEH YeioBeka. XapaKTePUCTUKHA OCHOBHBIX
MIPOMBINUICHHBIX HCTOYHUKOB BEIOPOCOB 3arps3HSIONINX BEIIECTB.

O6pasey 6unera K 3auety no gucumnanHe

T'PO3HEHCKUI I'OCY JAPCTBEHHBIA HEDGTSIHOU TEXHUYECKUI YHUBEPCUTET
HHCTHUTYT DHEPTETHUKH
KA®EJPA "TEIVIOTEXHUKA U THIIPABJIHKA"

JucuumuinHa «AJBTEpHATUBHBIE U BO3OOHOBIIIEMbIE HICTOUHUKU SHEPTUN
['pymnma T2C-23
Buier Ne 1
1. OcHOBHBIE IPEUMYIIIECTBA TEPMOSIIEPHON IHEPTEeTUKU THIIBI TEPMOSIIEPHBIX PEAKTOPOB.
2. I'eorepmanbHas sHeprus. Pacnipenenenne, 00bEMbI U 3P(GEKTUBHOCTh MPUMEHEHMUSL.
3. BonbT-amnepHast xapakTepucTiuKa COTHEUHOro 3ieMeHTa [IpoOiaemsbl pa3BuTus u
COBEpLICHCTBOBAHUS CXEM U KOHCTPYKIUHI TEIIO-DHEPrOyCTaHOBOK.
4. OcHOBHbIE MIOKa3aTeIM HOPMUPOBAHUS KAYECTBA OKPY’KaIOIEel cpeibl U BPEIHBIX BEIIECT B

IIPOMBIINIJICHHBIX BBI6pOC&X.

3aB. xadeapoit
«TemroTexHrKa U THIPaBINKA P.A-B. Typiyes




5. KoHTpoJIbHO- H3MEPUTENBHBINA MaTEpUal
10 Y4€OHOM TUCITUILIINHE

«AJIBTEPHATHUBHBIE U BO3OBHOBJIAEMBIE UCTOYHUKU DOHEPI'UN»



5.1 buieTsl K nepBoi pyOe:kHOM aTTecTAMM MO AUCIHUIJINHE

«AJ’ILTepHaTHBHLIe H BO300HOBJISIeMble HCTOYHUKH IHEPIrum»

I'PO3HEHCKUI IT'OCYIAPCTBEHHBII HEGTSIHOW TEXHUYECKHUIA YHUBEPCUTET
UHCTUTYT DHEPI'ETHUKH
KADE/IPA "TEIVIOTEXHUKA U ITH/[PABJIMKA"

Buaer Ne 1

IIepBas DV6C)KHa$I aTTCCTalvAg

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

ConHeyvHas aHeprua. O6bEMbI 1 3GPEKTUBHOCTb NPUMEHEHMA.

FeoTepmanbHas aHeprua. PacnpeaeneHme, 06bEMbl U 3GGEKTUBHOCTL MPUMEHEHMUS.

BeTpoBas aHeprus. PacnpeaeneHne n 3pPeKTUBHOCTb MPUMEHEHMS.

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

I'POSHEHCKUM I'OCYJAPCTBEHHBIN HEDTSIHOM TEXHUYECKNI YHUBEPCUTET
HUHCTHUTYT DHEPTETUKH
KADEJIPA "TEIIVIOTEXHUKA U THJIPABJTUKA"

Bbuaer Ne2

[lepBas pyOexHas aTrecTamus

I[I/ICIII/IHJII/IHaI «ANbTEpHATUBHbIE U BO30OHOBSEMbIE NUCTOYHUKM IHeprun»

TpaANUMOHHbBIE N HETPAAULMOHHbIE UCTOYHMUKUN SHEPTUN.

3anacobl U AMHAMMKA I'IOTpE6/'IeHMFI 9Hepropecypcos, NonnTnuka Poccum B obnactu HEeTPaanLMOHHbIX
1 BO306HOBSIEMbIX UCTOYHUKOB SHEprun.

OcCHOBHble 06BEKTbI HeTpa,CI,MLI,MOHHOﬁ 3HepreTukm Poccum. ConHeyHasn Heprmna

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

'PO3HEHCKMI TOCYIAPCTBEHHBI HE®TSIHON TEXHUYECKWUIA YHUBEPCUTET
UHCTUTYT DHEPI'ETUKH
KADE/IPA "TEIVIOTEXHUKA U IT'H/IPABJIMKA"

Bbuaer Ne3

HeDBaSI DV6€)KHa$I aTTeCTalAg

JlucuunnmHa: «AnbTepHaTUBHbIE M BO306HOBAAEMbIE MCTOUYHUKMN SHEPTUM»

np06l'IEMbI 3KoJsiornyeckoi 6es3onacHoCcTH npu npounssoacTtee U TpPaHCNOPTE AAEPHOro Toninea.

OCHOBHble NPEMMYLLECTBA TEPMOALEPHON SHEPreTUKM

TuNbl TEPMOAAEPHBIX PEAKTOPOB.




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

I'PO3HEHCKUI T'OCYIAPCTBEHHBII HEDGTSIHOW TEXHUYECKU YHUBEPCUTET
UHCTUTYT DHEPI'ETUKH
KADE/IPA "TEIVIOTEXHUKA U ITH/[PABJIMKA"

Buaer Ne 4

IlepBast pyOexHast arTecTanus

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

YTnausaums noTeHUMaNbHOM  3HEepPrMn  MarucTpasbHoOro npupogHoro rasa
rasaopasgaToyHbIX U razopacnpenenmTenbHbiX CTaHUMAX.

Ha

Mpobnembl 3KONOrMYECKOW Be3onacHOCTM Npu Aobblye 1 TpaHCNopTe NPUPOAHOro rasa.

Y2o0s6. [pOrHo3bl pacnonaraemblx 3aNacoB U UX UCHEpPNAHUA.

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

I'POSHEHCKUM I'OCYJAPCTBEHHBIN HEDTSIHOM TEXHUYECKNI YHUBEPCUTET
HUHCTHUTYT DHEPTETUKH
KA®EJIPA "TEIIVIOTEXHHKA U THIPAB/IUKA"

buaer Ne 5

[lepBas pyOexHas aTrecTamus

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

Pa3Beso4Hoe bypeHure 1 npobiembl 06yCTPOICTBA MECTOPOKAEHUS.

Mpobnemsbl akcnayaTauum HePTAHbIX MECTOPOXKAEHUN.

Mpobnaembl 3KoNOrMYecKomn 6esonacHocTM Npu Aobblye 1 TpaHcnopTe HedTw.

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

'PO3HEHCKMI TOCYIAPCTBEHHBI HE®TSIHON TEXHUYECKWUIA YHUBEPCUTET
HUHCTUTYT DHEPI'ETUKH
KADE/IPA "TEIVIOTEXHUKA U IT'H/[PABJIMKA"

buaer Ne 6

[lepBas pyOexHas arrecTaus

I[I/ICI_II/IHJ'H/IHaI «ANnbTepHaTUBHbIE U BO306HOBASIEMbIE NCTOUYHUKM 3Heprnm»

Tunbl sHepropecypcos. BO3MOKHOCTM MCNOAb30BAHUA PA3/IMUYHbIX TUMOB SHEPrOPEeCypPCoB.

MporHo3bl pacnosiaraemblX 3aNacoB U UX UCYepraHuA.

Mpobnembl A06bIYN U TPAHCNOPTA HEPTH.

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

I'PO3HEHCKMI TOCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKWUIA YHUBEPCUTET
UHCTUTYT DHEPI'ETUKH
KADE/IPA "TEIVIOTEXHUKA U I'HJ/IPABJIMKA"

buaer Ne 7

HeDBaSI DV6€)KHa$I aTTeCTalAg




ﬂI/ICHI/IHHI/IHaZ ((Al]bTepHaTVIBHbIe 1 BO306HOBAAEMbIE MCTOYHMKU 3Heprnmn»

Pa3segouHoe bypeHune n npobaembl 06YCTPOMCTBA MECTOPOKAEHUSA.

Mpobnaembl aKcnyaTaUUM HEPTAHBIX MECTOPOKAEHUN.

Mpobaembl sKoNOrMYecKkomn 6esonacHocTM Npu fobbiye 1 TpaHcnopTe HedTw.

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

I'PO3HEHCKUM I'OCYJAPCTBEHHBI HEDTSIHOMU TEXHUYECKNI YHUBEPCUTET
HHCTHUTYT SDHEPTETHKH
KA®EJIPA "TEIIJIOTEXHUKA U THJPABJIIKA"

Bbuier Ne 8

IlepBast pyOexHast arrecTanus

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

Mpobaembl 406bIYK M TPAHCMOPTA rasa

PasBenouHoe 6ypeHune 1 npobaembl 06yCTPOCTBA ra30BbIX MECTOPOXKAEHUN.

[TpoGiieMbl 3KCITyaTallii MECTOPOKACHHUS.

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

I'PO3HEHCKUI IT'OCYIAPCTBEHHBII HEGTSIHOW TEXHUYECKUIA YHUBEPCUTET
HUHCTUTYT DHEPT'ETUKH
KADE/IPA "TEIVIOTEXHUKA U ITH/[PABJIMKA"

Bujer Ne 9

[lepBas pyOexHas arrecTaius

I[I/ICIII/IHJII/IHaI «ANbTEpHATUBHbIE U BO30OHOBSEMbIE NUCTOYHUKM Heprun»

ConHeyHas aHeprusa. O6bEmbl 1 3GPEKTUBHOCTb NPUMEHEHMUS.

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

BeTpoBas sHeprua. Pacnpegenenune n 3pPeKTMBHOCTb NPUMEHEHMUS.

3aB. kapenpoit «T uI'» P.A-B. Typnyes

I'PO3HEHCKUI TOCY JAPCTBEHHBII HEGTSHON TEXHUYECKU YHUBEPCUTET
HHCTUTYVT SHEPTETUKH
KA®EJIPA "TEIIJIOTEXHHUKA 1 THJJPABIIUKA"

Buaer Ne 10

IlepBag pyOesxHas aTTeCcTaINs

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

Pa3sepouHoe bypeHune n npobnembl 06YCTPONCTBA MECTOPOKAEHMA.

Mpobaemsbl akcnAyaTaumMm HeDTAHbIX MECTOPOXKAEHUN.

MNpobnembl akonornyeckoit 6esonacHocTn Npu AobblYe K TpaHcNopTe HehTH.

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




I'PO3HEHCKUI T'OCYIAPCTBEHHBII HEDGTSIHOW TEXHUYECKU YHUBEPCUTET
UHCTUTYT DHEPI'ETUKH
KADE/IPA "TEIVIOTEXHUKA U IT'HJ/IPABJIMKA"

buaer Ne 11

IlepBast pyOexHast arTecTanus

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

Mpobnembl f06bIYM M TpaHCOPTA YrAA.

Mpobnembl 3KONOrMYECKOW Be3onacHOCTU Npu Aobblye 1 TpaHcnopTe yras.

loprodue caaHusl. NporHo3bl pacnosaraembiX 3anNacos U UX UCHEepPnaHuUA.

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

I'PO3HEHCKUM I'OCY JAPCTBEHHBI HEDTSIHOMU TEXHUYECKNI YHUBEPCUTET
HHCTHUTYT SHEPTETHKH
KADEJJPA "TEIIVIOTEXHUKA U THJIPABJTUKA"

Bbuaer Ne 12

[lepBas pyOexHas aTrecTamus

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

ConHeyvHas aHeprua. O6bEMBI U 3GPEKTUBHOCTb NPUMEHEHMA.

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

BeTpoBan sHeprus. PacnpeaeneHne n apPpeKkTUBHOCTb NPUMEHEHWA.

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

'PO3HEHCKMI TOCYIAPCTBEHHBI HE®TSIHON TEXHUYECKWUIA YHUBEPCUTET
UHCTUTYT DHEPI'ETUKH
KADE/IPA "TEIVIOTEXHUKA U IT'H/IPABJIMKA"

Bbuaer Ne 13

IlepBas pyOexHas arrecTalus

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

YTuausauma noTeHuManbHOM  3HEPrMM  MarucTpanbHOro  MNPUMPOAHOro  rasa
ra3opasAaToyYHbIX U razopacnpesenutesibHbiX CTaHUUAX.

Ha

Mpobnembl 3KoNOrMYECKOW Be30nacHOCTM Npu Aobblye 1 TpaHCNopTe NPUPOAHOro rasa.

Yeone. MporHo3bl pacrnonaraemblx 3aMacoB U UX ncYeprnaHuA.

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

I'PO3HEHCKMI TOCYJIAPCTBEHHBI HE®TSIHOM TEXHUYECKWUIA YHUBEPCUTET
HHCTUTYT DHEPI'ETUKH
KADE/IPA "TEIVIOTEXHUKA U IT'HJ/IPABJIMKA"

Buaer Ne 14

IlepBas pyOexHas arrecTaius




,Z[I/ICHI/IHJ'H/IHZLZ ((Al]bTepHaTVIBHbIe 1 BO306HOBAAEMbIE MCTOYHMKU 3Heprnmn»

1 | pasBegouHoe 6ypeHune 1 npobaembl 06YCTPONCTBA MECTOPOXKAEHUA.

Mpobnaembl aKcnyaTaUUM HEPTAHBIX MECTOPOKAEHUN.

3 Mpobaembl sKoNOrMYecKkomn 6esonacHocTM Npu fobbiye 1 TpaHcnopTe HedTw.

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

I'PO3HEHCKUM I'OCYJAPCTBEHHBI HEDTSIHOMU TEXHUYECKNI YHUBEPCUTET
HHCTHUTYT SDHEPTETHKH
KA®EJIPA "TEIIJIOTEXHUKA U THJPABJIIKA"

buaer Ne 15

IlepBast pyOexHast arrecTanus

I[I/ICHI/IHJ'H/IHa«AnbTepHaTMBHbIe N BO306HOBNSIEMbIE NCTOYHMKM Heprumn»

1 | Tunbl sHepropecypcos. Bo3MOXHOCTU MCMO/Ib30BaHNA Pa3INYHBIX TUMOB SHEPropecypcos.

npOFHO3bI pacnosaraembliX 3aMacoB U UX ncyepnaHna.

3 | Npobaembl fO6bIYM U TPAHCTIOPTa HEDTH.

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

5.1.1 O6pasey, TecToB K NepBou pyberKHoM aTTectaumum

COBOKYIHOCTb IEPCIIEKTUBHBIX CIIOCOOOB MOIY4EHUS, IEpelaun U UCIOIb30BaHUS SHEPTUHU, KOTOPbIE
pacnpocTpaHeHbl HE TaK IIUPOKO, KaK TPaJAULIMOHHbIE, OJJHAKO MPEACTABISAIOT HHTEPEC U3-3a
BBITOJHOCTH MX UCIIOJIb30BaHUSA U, KaK IPAaBUJI0, HU3KOM PUCKE IIPUYMHEHHS BpeJa OKpYyKarouel
cpexe:

A. AnbTepHaTUBHAs SHEPIreTUKa

B.BerposHepreTuka

C. buotomnimso

D.Conneunas 3HepreTuka

E I'mnposHepreTuka

ANSWER:A

OTpacinp 3HEpPreTHKH, CelHaIu3UpyoLasics Ha IpeoOpa3oBaHUM KMHETHUECKOW SHEPTUH BO3AYILIHBIX
Macc B aTMoc(epe B IIEKTPUUECKYI0, MEXaHUYECKYIO, TEIIOBYIO WM B JIIOOYIO APYTYI0 GopMy
SHEPIuu, YA0OHYIO JUIsl HCIIOIb30BaHUS B HAPOTHOM XO3SHCTBE:

A.AnbTepHaTHBHAs HEPreTUKa

B.BerposHepreruka

C.buoTonnuso

D. Conneunast sHepreTuka

El'mnposnepreruka

ANSWER:B

TonnuBo U3 pacTUTENBHOTO WM )KMBOTHOTO CHIPbS, U3 MIPOYKTOB KU3ZHEAECSATEIbHOCTH OPraHU3MOB
WM OPraHUYECKUX IPOMBIIUIEHHBIX OTXO0/I0B!

A.buoTtonnuso

B.BerposHepreTuka

C.AnprepHaTUBHAs SHEPIETHKA

D.Conneunas 3HepreTuka

E.I'mnposnepreTuka

ANSWER:A

Hanpasnenue anbTepHaTUBHON SHEPTETUKH, OCHOBAHHOE HAa HEMOCPEACTBEHHOM HCIOJIb30BaHUHI
COJIHEYHOT'O M3JIy4eHUs JUIS TOJTyYeHHs SHEPTUU B KaKOM-TIHO00 BHJE:



A.ConHeuHast JHEpreTHKa

B.buorommuso

C.BerposHnepreruka

D.AnbTepHaTUBHAs SHEPreTUKA

E.I'mnposnepreruka

ANSWER:A

O6nacTh X039HCTBEHHO-KOHOMUYECKOH JIEATETBHOCTH YeJIOBEKa, COBOKYITHOCTH OOJIBILINX
€CTECTBEHHBIX U UCKYCCTBEHHBIX MOJICUCTEM, CIY>KaAIIMX JJIs1 IPpeoOpa3oBaHus SHEPTHUH BOHOTO
IIOTOKA B JIEKTPUYECKYIO SHEPTHUIO:

A.I'ugposnepreruka

B.Conneunas sHepreTuka

C.buoronnuso

D.Berposnepreruka

E.AnbrepHaTuBHAs SHEPreTUKA

ANSWER:A

HamnpaBnenue sHepreTuku, OCHOBAaHHOE Ha IIPOU3BOJICTBE 3JIEKTPUUECKON SHEPTUH 3a CUET HHEPIUH,
coJieprKallieiics B HeJjpax 3eMJIM, HAa T€0TEpPMalIbHbIX CTAaHLIUAX:

A.T'eoTepmarnbHas SHEPreTHUKA

B.I'po3oBas sHepreruka

C.YnpaBnsieMblil TEPMOSIIEPHBII CUHTE3

D.Pacnipenenénnoe npou3BOACTBO SHEPTUU

E.Bonopoanas snepreTuka

Crioco06 noy4eHus 3HEPTUy MyTEM MOMMKH U IepeHanpaBICHUs JHEPTUH MOJHUM B 3JIEKTPOCETh:!
A.YnpaBinsieMblii TEPMOSIIEPHBII CUHTE3

B.I'eorepmainbHas sHepreTuka

C.I'po3oBas sHepreTuka

D.Pacnipenenénnoe npou3BOACTBO SHEPTUU

E.BonopoaHnas sHepreTuka

ANSWER:C

CuHres 6onee THKENBIX aTOMHBIX siiep U3 OoJiee JNETKUX C LEbI0 MOMyUYeHUs! JHEPTHH, KOTOPBI HOCUT
YIPaBJISIEMBIN XapakTep:

A.YrpaBinsieMblii TEPMOSIIEPHBII CUHTE3

B.I'eorepmainbHas sHepreTrka

C.I'po3oBas 3HepreTuka

D.Pacnipenenénnoe npou3BOACTBO SHEPTUU

E.Bonoponnas sHepreTuka

ANSWER:A

HoBas TeHeHIIMs B DHEPrETUKE, CBA3aHHAs! C TPOU3BOJICTBOM TEIIJIOBOM U 2JIEKTPUUECKON SHEPTUHU:
A.Pacnipenenénnoe nmpou3BOACTBO SHEPTUU

B.I'eorepmaiibHas sHEpreTuka

C.I'po3oBas sHepreTrka

D.VnpasnseMblil TEpMOSIIEPHBIN CUHTES

E.Bonoponnas sHepreTuka

ANSWER:A

OTpacib 3HEPreTuKH, OCHOBaHHOE Ha UCIOJIb30BaHUU BOJIOPO/Ia B KAUECTBE CPEACTBA JIS
aKKyMYJIMPOBaHUS, TPAHCIIOPTUPOBKHU U MOTPEOIECHUS SHEPTUH JFOAbMU:
A.T'eorepMmanbHast sHEpPreTUKa

B.I'po3oBas sHepreruka

C.VnpaBnsieMblil TEPMOSIEPHBIN CUHTE3

D.Pacnpenenénnoe npon3BOACTBO S3HEPTUH

E.Bonoponnas sHepreTuka

ANSWER:E



5.2 bujieTbl KO BTOPOM PyOe:KHOM aTTecTAllUM 3HAHMMA TMCUUIIIMHBI

«A.]'II)TepHaTI/IBHbIe 1 BO300OHOBJIsieMble HCTOYHUKH IHEPIrum»

I'POSHEHCKUM I'OCY JAPCTBEHHBI HEDTSIHOMU TEXHUUYECKNIT YHUBEPCUTET
HHCTHUTYT SDHEPTETHKH
KA®EJIPA "TEIIVIOTEXHHKA U THJIPABJIUKA"

Buaer Ne 1

Bropas DV6C)KH&$I aTTeCTalvAg

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

1 | MecTo HeTpaaULMOHHbIX UCTOYHMKOB B Y/A0B/ETBOPEHMM IHEPreTUUeCcKUX noTpebHOCTen YenoBeka.

2 XapaKTepMCTMKM OCHOBHbIX MPOMbILWNEHHBIX NCTOYHUKOB Bbl6pOCOB 3arpAsHAWNX BEWECTB.

3 | OcHOBHble NoKasaTte/ I HOPMMPOBAHWNA KauyecTBa OKPYXKaloLLEelN cpebl U BPeAHbIX BELLECT B
NPOMbILLNEHHbIX BbIBPOCAX.

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

I'PO3HEHCKUI I'OCYIAPCTBEHHBII HEDGTSIHOW TEXHUYECKUI YHUBEPCUTET
HUHCTUTYT DHEPT'ETHUKHU
KADE/IPA "TEIVIOTEXHUKA U IT'H/[PABJIMKA"

Buaer Ne 2

Bropoii Texynuii KOHTPOJIb 3HAHUN

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

1 | Bropuunble 3HEpropecypchl pa3HOro MOTEHIIUANA.

2 MpomblwneHHble cTOKU. Ucnonb3oBaHue 610-CTOKOB.

3 | dkonornyeckune npobaembl SHEPreTUKM.

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

I'PO3HEHCKUI TOCY JAPCTBEHHBII HEGTSHON TEXHUYECKUI YHUBEPCUTET
HHCTUTYVT SHEPTETUKH
KA®EJIPA "TEIIJIOTEXHHUKA M THJIPABJIUKA"

Buaer Ne 3

Bropas pyOexHas arrecrauus

JucuunnmHa:  «AnbTepHaTUBHbIE U BO30OHOBNAEMbIE UCTOUHWUKU SHEPTUUN»

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

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

3 I'Iepepa60TKa mMmacen, CXuraHme TOKCU4YHbIX OTXO408B.

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




I'PO3HEHCKU T'OCYIAPCTBEHHBII HE®TSIHOW TEXHUYECKUI YHUBEPCUTET
UHCTUTYT DHEPI'ETUKH
KADE/IPA "TEIVIOTEXHUKA U IT'HJ/IPABJIMKA"

Buaer Ne 4

Bropas pyOexxHas arrecranus

I[I/ICL[I/IHJII/IHEIZ «AﬂbTepHaTMBHble M BO30OHOBAAEMbIE UCTOYHUKM IHeprun»

Pabota NOBEPXHOCTN NpU AGVICTBMVI Ha Hee CU/ibl BETPaA.

PaboTta BeTPOBOro Kosieca Kpbl/ib4aToro BeTpoasuratena.

BeTpoaneKTpocTaHUMKN. BeTpoycTaHOBKM.

bananc Bo3oOHOBIIsIEMO#1 sHeprun okeana. OCHOBBI IPeOOPa30BaHUs YHEPTUH BOJIH.

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

I'PO3HEHCKUI IT'OCYIAPCTBEHHBII HEDGTSIHOW TEXHUYECKUI YHUBEPCUTET
HUHCTUTYT DHEPT'ETUKHU
KAD®EJIPA "TENJIOTEXHUKA U I'HJJPABJIUKA"

Buaer Ne 5

Bropas pyOexxHas arrecraius

I[I/ICIII/IHJII/IHaI «ANbTEpHATUBHbIE U BO30OHOBSEMbIE NUCTOYHUKM IHeprun»

MHTEHCMBHOCTb CONTHEYHOTO N3ny4yeHunA

KOHCTpYKLUMA M MaTepmnanbl CONHEYHbIX SN1EMEHTOB.

Boan—aN\nepHaﬂ XapPaKTEPUCTNUKA CONTHEYHOIO 3/IEMEHTA

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

'PO3HEHCKMI TOCYIAPCTBEHHBI HE®TSIHON TEXHUYECKWUIA YHUBEPCUTET
HUHCTUTYT DHEPI'ETHKU
KADE/IPA "TEIVIOTEXHUKA U IT'H/[PABJIMKA"

buaer Ne 6

Bropas pyOexHas arrecrauus

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

KnaccuourKkaums akkymynsatopos Tenna.

MpoucxoxKaeHue BeTpa U BETPOBble 30Hbl Poccum. TUMbl BETPOIHEPreTUYeCKMX YCTaHOBOK.

Knaccuoukaums setTpoasurateneit No npuHLmMny paborto.

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

I'PO3HEHCKMI TOCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKWUIA YHUBEPCUTET
UHCTUTYT DHEPI'ETUKH
KA®DEJIPA "TEIIVIOTEXHUKA 1 I'HJ]PABJIMKA"

buaer Ne 7

Bropas pyOexuas arrecranus

I[I/ICL[I/IH.HI/IHa: «ANnbTepHATUBHbIE U BO306HOBASIEMbIE NCTOUYHWUKM 3Heprnmn»




doTO3N1eKTPpUYECKMe CBOMCTBA p—n Nepexoaa.

KJ'IaCCMd)MKaLI,Mﬂ M OCHOBHbIE 3/1IEMEHTbI TrENNOCUCTEM.

KOHUEHTpUpYyloLWwMe renmonpueMHnKM. NaoCcKne CONHEYHbIE KONNEKTOPbI.

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

I'PO3HEHCKUM I'OCYJAPCTBEHHBI HEDTSIHOMU TEXHUYECKNI YHUBEPCUTET
HHCTHUTYT SHEPTETHKH
KA®EJIPA "TEIIVIOTEXHHKA U THJIPABJIUKA"

Bbuier Ne 8

Bropas DV6C)KHa$I aTTeCTalA

I[I/ICHI/IHJ'II/IHa: ((AﬂbTepHaTVIBHbIe 1 BO306HOBNAEMbIE UCTOYHMKU Heprnmn»

Pecypcbl TeN0BOM 3HEPrumn oKkeaHa.

Cxema OT3C, paboTatowien No 3aMKHYTOMY LUKAY.

Mcnonb3osaHMe nepenaga Temnepartyp okeaH-atmocoepa.

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

I'PO3HEHCKUI I'OCYIAPCTBEHHBII HEGTSIHOW TEXHUYECKUI YHUBEPCUTET
HUHCTUTYT DHEPT'ETUKH
KADEJIPA "TENJIOTEXHUKA U IT'HJJPABJIUKA"

Buaer Ne9

Bropas pyOexHas arrecranus

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

BropuuHsie sHEpropecypcsl pa3HOro noTeHIMANA.

MpomblWNeHHble CTOKW. Ncnonb3oBaHWe 6UO-CTOKOB.

JKonormyeckue I'IpO6I'IEMbI IHEPreTunKun.

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

I'PO3HEHCKUI TOCYJAPCTBEHHBII HEGTSHON TEXHUYECKUI YHUBEPCUTET
HUHCTUTYVT SHEPTETUKH
KA®EJIPA "TEIJIOTEXHHUKA M THJIPABIIUKA"

Buaer Ne 10

Bropas pyOexkHas arrecraius

JucuunnmHa:  «AnbTepHaTUBHbIE U BO30OHOBNAEMbIE UCTOUHWUKU SHEPTUUN»

JHepreTMYecKkunit banaHc TENI0BOIO akKyMynATopa

TennoBoe akKyMy/IMpOBaHWE SHEPrum.

Knaccugukarus akkyMyJIsTOpOB TerIa.

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

I'PO3HEHCKUI IT'OCY JAPCTBEHHBII HEOTSIHON TEXHUYECKU YHUBEPCUTET
UHCTUTYT DHEPTETUKH
KA®EJIPA "TEIIJIOTEXHUKA Y TH/IPABJIMKA"

Buaer Ne 11




Bropas pyOexxHas arrecranus

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

MecTo HeTpaaULUMOHHbIX NCTOYHUKOB B YA0B/1IETBOPEHUN IHEPTrEeTUYECKNX I'IOTpE‘6HOCT€‘l7I ye/sioBeKa.

XapaKTepVICTVIKVI OCHOBHbIX MPOMbILWNEHHbIX NCTOYHUKOB Bbl6pOCOB 3arpA3HALWNX BELWEeCTB.

OcHOBHble NOKa3zaTenu HOPpMUPOBaHNA KayecTBa Oprma}OU.LEIZ cpeabl n BpeaHbliX BeW,eCT B
NPOMbIWNEHHDbIX Bbl6pOC3X.

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

I'PO3HEHCKUM I'OCY JAPCTBEHHBI HEDTSIHOMU TEXHUYECKWI YHUBEPCUTET
HHCTHUTYT SHEPTETHKH
KA®EJIPA "TEIIJIOTEXHUKA U THJPABJIMKA"

Bbuer Ne 12

Bropas pyOexxHas arrecraius

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

Knaccndukaumsa akkymynaTopoB Tena.

MpouncxoxageHne seTpa v BeTPOBble 30Hbl Poccumn. Tunbl BeTposaHepreTUYeCcKUxX yCTaHOBOK.

Knaccuoukaums setTpoasurateneit No NnpuHUmMny paborto.

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

I'PO3HEHCKUI IT'OCYIAPCTBEHHBII HEGTSIHOW TEXHUYECKUIA YHUBEPCUTET
HUHCTUTYT DHEPT'ETUKH
KADE/IPA "TEIVIOTEXHUKA U ITH/[PABJIMKA"

Buaer Ne 13

Bropas pyOexHas arrecrauus

JucuunnmHa:  «AnbTepHaTUBHbIE U BO30OHOBNAEMbIE UCTOUHWUKU SHEPTUUN»

Pecypcbl TeN0BOM 3HEPrMN OKeaHa.

Cxema OTIC, paboTatoLieit N0 3aMKHYTOMY LUKAY.

Mcnonb3oBaHWe Nepenaaa TemnepaTtyp okeaH-atmocoepa.

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

I'PO3HEHCKUI TOCYJAPCTBEHHBII HEGTSHON TEXHUYECKUI YHUBEPCUTET
UHCTUTYT DHEPTETUKH
KA®EJIPA "TEIIJIOTEXHHUKA M THJIPABJIUKA"

Buaer Nel4

Bropas pyOexuas arrecranus

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

Panc, 6uoataHon, 6uoamsens n ap. — npobaembl cbopa U NPUMEHEHUS.

30Hbl 3¢ PeKTUBHOrO NpuMeHeHus. NMpobaembl cbopa n cenekumm.




3 I'Iepepa60TKa macen, CXuraHme TOKCU4YHbIX OTXO408B.

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

I'PO3HEHCKUI IT'OCYIAPCTBEHHBII HEDGTSIHOW TEXHUYECKUI YHUBEPCUTET
UHCTUTYT DHEPI'ETHUKH
KADE/IPA "TEIVIOTEXHUKA U ITH/[PABJIMKA"

Buaer Ne 15

Bropas pyOexHas arrecranus

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

O6u.|,14e cBeaeHuA 06 ncnonb3oBaHMM SHEePrmn NnpnanMeos.

MouwHoCTb NPUNUBHbIX TEYEHUI U NPUANMBHOIO Nogbema BOAbl

3 | Ucnonb3oBaHMe 3HEPrumn NPUANBOB U MOPCKUX TEUEHUIA.

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

5.2.1 O6pasew, TecToB KO BTOPOU pyberkHOoM aTTectaumm

Yro Takoe anbTepHATUBHAS SHEPreTHKa’?

A.COBOKYHHOCTI) MEPCICKTUBHBIX Ccroco00B IMMOJIY4CHH, ICpeaavu U NUCII0JIb30BAHWA SHCPIruu,
KOTOpbIE paclpoCTpaHEeHbl HE TaK IUPOKO, KAK TPAJULIMOHHbIE, OJTHAKO MIPECTABIISAIOT HUHTEPEC U3-3a
BBII'OJJHOCTH UX UCIIOJIB30BaHUA U, KaK ITPABUJIO, HU3KOM PUCKE NPUYHMHCHUA BPCaa OKPY)KaIOIIICf/i
cpene.

B.Otpacnp 3HepreTuky, crieuaiu3upyromnascs Ha Npeoodpa3oBaHuy KUHETUYECKOW SHEPTUU
BO3/YIIHBIX Macc B aTMOc(epe B IEKTPHUECKYIO.

C.Tomnuso u3 PACTUTCIIBHOT'O UJIK JKUBOTHOT'O ChIPbA, U3 IMPOAYKTOB JKUZHCACATCIILHOCTU OPraHN3MOB
WJIA OPTaHUYECKUX MTPOMBIIIICHHBIX OTXOJIOB.

D.HaHpaBJIeHI/IC aHLTepHaTI/IBHOf/'I OHEPICTUKN, OCHOBAHHOC HAa HCTIOCPCACTBCHHOM HCIIOJIBb30BAHUN
COJIHEYHOT'O M3JIy4eHUs JUIs TOJyYeHHs SHEPTUU B KAaKOM-TH00 BUIE.

E. OGnactp X0351CTBEHHO-D)KOHOMUYECKOH IEATEILHOCTH YEI0BEKa, COBOKYITHOCTH OOJIBIINX
€CTECTBEHHBIX U MCKYCCTBEHHBIX MOICUCTEM, CITyKaIUX JUIs1 peoOpa3oBaHus SHEPTUU BOAHOTO
MOTOKA B 3JIEKTPUUECKYIO SHEPTHIO.

ANSWER:A

Yro Takoe BeTpodHepreTuka’?

A.TommmBo u3 PACTUTCIIBHOTO UJIK JKUBOTHOTI'O ChIPbA, U3 IMPOAYKTOB XKU3ZHCACATCIIBHOCTU OPraHN3MOB
WM OPraHUYECKUX IPOMBIIIEHHBIX OTXO/0B.

B.COBOKYHHOCTI) MEPCICKTUBHBIX Ccroco00B IMOJIY4CHHUs, I€PpEaavIu U NUCII0JIb30BAHWA SHECPIruu,
KOTOpBIE PacpOCTPaHEHBI HE TAK MINPOKO, KaK TPAJAULIMOHHBIE, OHAKO MIPEJICTABIISIIOT MHTEPEC U3-3a
BBII'OJJHOCTH WX UCIIOJIB30BaHUA U, KaK ITPABUJI0, HU3KOM PUCKE NPUYHNHCHUA BPpCaa Oprncafomeﬁ
cpene.

C.Otpacib 2HEPreTUKH, CIICIHATM3UPYIOMAscs Ha MPeoOpa3oBaHNN KHHETUYECKON YHEPTUH
BO3/YIIHBIX Macc B aTMOc(epe B ANEKTPHUECKYIO.

D.HanpaBneHHe aHBTepHaTHBHOﬁ OHEPIrCTUKN, OCHOBAHHOC Ha HECTOCPEACTBEHHOM HCITIOJIb30BAHHUHU
COJIHEYHOT'O M3JIy4eHUs JUIs OyYeHUs SHEPTUU B KAaKOM-TH00 BUIE.

E.OGnacth X031 CTBEHHO-9KOHOMUYECKOM JIeATEIHHOCTH Y€I0BEKa, COBOKYITHOCTh OOJIBIINX
€CTECTBEHHBIX U MCKYCCTBEHHBIX MOJICUCTEM, CIy>KaIlUX JUId IpeoOpa30BaHUs SJHEPTUU BOJHOTO
MOTOKA B AJIEKTPUYECKYIO SHEPTHUIO.

ANSWER:C



Yro Takoe OHOTOILIUBO?

A.TOIIMBO U3 PACTUTEIHLHOTO HITH )KHBOTHOTO CHIPbS, U3 IPOIYKTOB KH3HEACITSILHOCTH OPTraHH3MOB
WM OPTaHUYECKUX MPOMBIIUICHHBIX OTXO/I0B.

B.CoBOKyITHOCTB TIEPCIIEKTHBHBIX CIIOCOOOB MOTYUYCHHMS, IIEPEIadd M HCIIOJIb30BAHMSI SHEPTHUH,
KOTOPBIEC PACcIPOCTPAHEHBI HE TaK MIMPOKO, KaK TPATUIIMOHHBIE, OHAKO MPEICTABIISIIOT HHTEPEC U3-32
BBITOJIHOCTH MX UCIIOJIb30BaHUS M, KaK MPaBHUJIO, HU3KOM PHCKE MPUYMHECHHUS BPEIa OKPYKAFOIICH
cpene.

C.OTpacib 3HEPreTUKH, CICIUATU3UPYIOIIAsCS Ha TPeoOpa30BaHUN KHHETUICCKOW YHEPTUU
BO3IYIITHBIX Macc B aTMOC(epe B AIEKTPUIECKYIO.

D. HanpaBieHue aabTepHATUBHOM SHEPreTUKH, OCHOBAHHOE HA HEIMOCPEICTBEHHOM HCITOJIb30BAHUN
COJTHEYHOTO M3TYUYCHHSI [Tl IOTYICHHSI SHEPTUU B KAKOM-JTHOO BHJIC.

O05acTh X031 CTBEHHO-9KOHOMHYECKOH JICITeILHOCTH Y€JIOBEKa, COBOKYITHOCTD OOJIBIINX
€CTECTBEHHBIX U UCKYCCTBEHHBIX MOJICUCTEM, CIYKaIIHX I TPeoOpa3oBaHusl YSHEPTHH BOTHOTO

IIOTOKA B JIEKTPUYECKYIO SHEPTHUIO.
ANSWER:A

Yro Takoe coyiHeUHas SHEpreTukKa’?

A HarmpapneHue anbTepHaTUBHON SHEPreTHKH, OCHOBAaHHOE Ha HEMOCPEACTBEHHOM UCIIOJIb30BaHUU
COJIHEYHOT'O U3IY4YEeHMsI ISl TOTYUEHUsI SHEPTUU B KaKOM-JIH00 BHUJIE.

B.CoBOKYIHOCTb MEPCIEKTUBHBIX CIIOCOOOB NOIYUYEHUs, IEpelaur U UCIIOJIb30BaHUs SHEPTUH,
KOTOpBIE PaclpoOCTPaHEHbI HE TAaK IIMPOKO, KaK TPAAULIMOHHbIE, OHAKO MIPEICTABIISAIOT HHTEPEC U3-32
BBIFOJTHOCTH MX MCIIOJIB30BAHUSA U, KaK MPaBUJIO, HU3KOM PHCKe IPUUMHEHUS Bpea OKpYyKaroLei
cpeze.

C.Otpacinp 3HepreTHKy, CelHaIU3UpyoLasics Ha IpeoOpa3oBaHNM KMHETHUECKOW SHEPIUn
BO3AYIIHBIX Macc B aTMOc(]epe B AIMEKTPHUECKYIO.

D.TomuBo U3 pacTUTENBHOTO MM )KUBOTHOT'O ChIPbS, U3 IPOJYKTOB KU3HEAEATEIbHOCTH OPraHU3MOB
WM OPraHUYECKUX IPOMBIIIIEHHBIX OTXO0/10B.

E.OGnacTh X03511CTBEHHO-?)KOHOMHUYECKON JAEATEIbHOCTH Y€JI0BEKa, COBOKYITHOCTh OOJIBIINX
€CTECTBEHHBIX U UCKYCCTBEHHBIX IIOJICUCTEM, CIYKaIUX I IPeoOpa3oBaHUs SHEPTUU BOJHOTO

IIOTOKA B JIEKTPUYECKYIO SHEPTHUIO.
ANSWER:A

Yro Takoe ruipo3HepreTuka’

A.O06nacTh X0349HCTBEHHO-3KOHOMUYECKOH IEATETbHOCTH YeI0OBEKa, COBOKYITHOCTh OOJIBIINX
€CTECTBEHHBIX U HCKYCCTBEHHBIX ITOJICUCTEM, CITYKAIUX [T TpeoOpa3oBaHus SJHEPTUH BOIHOTO
MOTOKA B 3JIEKTPUUECKYIO SHEPTHIO.

B.CoBOKYITHOCTB MEPCIIEKTUBHBIX CIIOCOOO0B MOTYYEHUs, IIEPelavur U UCIIOIb30BaHHS YHEPTUH,
KOTOpBIE paclpoCTpaHEeHbl HE TaK IUPOKO, KAK TPAJUIIMOHHbIE, OJTHAKO MPECTABISIOT HUHTEPEC U3-3a
BBITOJTHOCTH MX MCIIOJIb30BAHUS U, KaK MPABHIIO, HU3KOM PUCKE MPHUNHEHHS BPela OKPYKAFOIIEH
cpere.

C.OTpacie SHEpreTHKH, CIEIHATH3NPYONMAscs Ha TPpeo0pa3oBaHINH KMHETHUECKOW YHEPTUN
BO3/YIIHBIX MacC B aTMOc(epe B ANEKTPHUECKYIO.

D.TommmBo 13 pacTUTENHFHOTO WM )KUBOTHOTO CHIPBS, U3 MPOAYKTOB KU3HEACATEIIEHOCTH OPTaHIN3MOB
WA OPTaHUYECKUX MTPOMBIIIIEHHBIX OTXOIOB.

E.Hamnpapnenue anbTepHATHBHON SHEPTETHKH, OCHOBAHHOE HA HETIOCPEICTBEHHOM HCITOJIb30BaHUN

COJIHEYHOT'O M3JIy4eHUs JUIs MOJyYeHHs SHEPTUU B KaKOM-TH00 BUIE.
ANSWER:A

Yo Takoe reorepMaibHasl YHEPreTUKa?

A.HanpaBiieHue 3HEpreTUKH, OCHOBAHHOE Ha IIPOU3BOJICTBE AJIEKTPUUECKON IHEPTUM 3a CUET SHEPTUH,
coJieprKallieiicst B Hejpax 3eMJIH, Ha TeoTepMaibHbIX cTaHluAX.B.b Cioco0 nomyueHus sHepruu nyTém
IIOMMKH U NIepEHANPaBICHUS SHEPTUN MOJIHUH B DJIEKTPOCETD.

B.Cunres Oosee TSHKENBIX aTOMHBIX si7iEp U3 0oJiee JErKuX ¢ LEeNblo MOTYyYeHHs SHEPTUHU, KOTOPbII
HOCHT yIIPaBJISIEMBIN XapakTep.



C.Hosast TeHieH1IMS B SHEPTETUKE, CBSI3aHHAS C POU3BOJICTBOM TEILJIOBOM U 3JIEKTPUUECKON IHEPTHUU.
D.Otpacinb 3HepreTuku, OCHOBAaHHOE Ha MCIIOJIb30BaHUM BOAOPOA B KAUECTBE CPECTBA JJISI
aKKyYMYJIMPOBAaHHUS, TPAHCIIOPTUPOBKH H MOTPEOJICHUS YHEPTHH IO IbMHU.

ANSWER:A

Uto Takoe rpo3oBas SHEpreTrKa’?

A.Crioco6 nosy4eHust JHEPTUy MyTEM OUMKH U TIEPEHAIIPABIICHHUS YHEPIUH MOJIHHIA B AJIEKTPOCETh.
B.Hanpasiienue s3HepreTukyu, OCHOBaHHOE HA MMPOU3BOJCTBE AIEKTPUUECKON IHEPTUU 3a CUET SIHEPTUH,
coJieprKallieiics B HeJJpax 3€MJIM, Ha T€0TEpPMalIbHbIX CTAHLUAX.

C.Cunre3 0oinee TSKETBIX aTOMHBIX siiep U3 0osiee JETKUX ¢ IeIbI0 MOIY4YeHUs SHEPTUH, KOTOPBIi
HOCUT YIIPaBIISIEMBIN XapaKTep.

D.HoBas TeHaeHUUs B S3HEPTETUKE, CBA3aHHAs C IPOU3BOACTBOM TEIUIOBOW U AJIEKTPUYECKON SHEPIHUH.
E.Otpacnb sHepreTuky, OCHOBAaHHOE Ha MCIOJIb30BaHUM BOJOPO/1a B KAUECTBE CPEACTBA IS

aKKyMYJIMPOBAaHHUS, TPAHCIIOPTUPOBKH U MOTPEOJICHUS SHEPTUH JTFOIbMU.
ANSWER:A

Yro Takoe ynpaBiasieMblid TEPMOSIEPHBII cCUHTE3?

A.CunTes 6osee TSHKENBIX aTOMHBIX sifep U3 Oosiee JIErKUX ¢ 1EeNbI0 MOJIYYCHHS YJHEPTHUH, KOTOPBIH
HOCHUT YIIPABJIIEMbII XapaKTep.

B.Hanpapnenue sHepreTuky, OCHOBAaHHOE Ha MPOU3BOACTBE AJIEKTPUUYECKON SHEPTUH 3a CUET DHEPTUH,
COJZIEPIKAILICICS B HEAPAX 3EMJIM, HA TEOTEPMAIbHBIX CTAHLIHUSIX.

C.Croco0 nosyueHust JHEPruH MyTEM MMOMMKH U TIepeHaNpaBIeHUs SHEPTUH MOJIHUN B DJIEKTPOCETb.
D.HoBas TeHIeHIMs B HEPTETUKE, CBS3aHHAS C MPOMU3BOJCTBOM TEIUIOBOM U 3JIEKTPUUYECKON SJHEPTHUH.
E.Otpacnb sHEepreTuky, OCHOBAaHHOE Ha UCIIOJIb30BAaHUHU BOJIOPO/Ia B KaU€CTBE CPEACTBA JJIs

aKKyMYJINPOBAHHUS, TPAHCIIOPTUPOBKH U NMOTPEOIICHUS SHEPTUH JIIOIbMU.
ANSWER:A

Uto Takoe pacrpeereHHoe MPOU3BOACTBO IHEPTUU?

A.HoBas TeHJAeHUMS B JHEPTETUKE, CBSA3aHHAs C POU3BOJICTBOM TEIIOBOM U JIEKTPUUYECKON SJHEPTHUH.
B.Hamnpasienue sHepreTuky, OCHOBAaHHOE Ha MPOU3BOCTBE JICKTPUUYECKON SHEPTUM 3a CUET SHEPIUH,
COJZIEPIKAILICICS B HEAPAX 3EMJIM, HA TEOTEPMAIbHBIX CTAHLIUSX.

C.Croco0 nonyueHust JHepruu MyTéM MOUMKH U TepeHanpaBIeHUs SHEPTUU MOJIHUN B DJIEKTPOCETb.
D.CunTes 60osee TSxKENBIX aTOMHBIX siep U3 00iee NErKUX C IEeNIbI0 TTOJYYeHHs DHEPTUH, KOTOPHI
HOCHUT YIIPABIIIEMBIN XapaKTep.

E.OTtpacinb sHEepreTrky, OCHOBaHHOE Ha MCIIOJIH30BAaHUU BOJIOPOa B KAYECTBE CPEICTBA JIJIst

aKKyMYJIMPOBaHUS, TPAHCIIOPTUPOBKHU U MOTPEOIEHUS SJHEPTUH JIHOAbMHU.
ANSWER:A

5.3 buseTsl K 3a4eTy MO AUCHUIIHHE

«A.]IbTepHaTI/IBHbIe 1 BO300OHOBJIsIeMble HCTOYHUKH IHEPIrum»

T'PO3HEHCKHI TOCYJAPCTBEHHBI HEGTSHON TEXHUYECKWUIA YHUBEPCUTET
KADEJIPA "TEIIVIOTEXHUKA U IT'[]PABJIHKA"
HHCTUTYT DHEPI'ETHUKH

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

BUJIET Ne 1

dHepreTU4eckuin 6anaHc TENAO0BOro aKKymyaaTopa

TennoBoe akKyMynMpPOBaHUE IHEPTUW.




3. | Knaccugukarus akkyMyJIsTOPOB TEILIa.

3aB. xadeapoi
«TemnoTexHuKa U TUAPABINKAY P.A-B. Typnyes

T'PO3HEHCKUI 'OCYIAPCTBEHHbBII HEGTSHOW TEXHUYECKHUIA YVHUBEPCUTET
KADEJIPA "TENJIOTEXHUKA U I'[IPABJIUKA"
HHCTUTYT DHEPI'ETUKH

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

BUJIET Ne 2

1. | MapoBblie TypbUHbI Ha BNaXKHOM nape.

2. | Fa3oBble TypbUHLI. Komnpeccopbl. Hacocbl. MaporeHepaTtopsi.

3. | BogHo-xumunueckune pexumbl. KOHAEHCALMOHHbIE YCTaHOBKMW. Teno06MeHHUKN.

3aB. kadenpoit
«TennoTexHuKa U TUAPABIUKAY P.A-B. Typayes

T'PO3HEHCKUI I'OCYIAPCTBEHHBII HEGTSHOW TEXHUYECKHUIA YVHUBEPCUTET
KADEIPA "TENJ/IOTEXHUKA U I'/IPABJIUKA"
HUHCTUTYT DHEPI'ETUKU

JucuunnmHa:  ««AnbTepHaTUBHbIE U BO30OHOBNAEMbIE UCTOUHWMKN SHEPTUMN»

BUWJIET Ne 3

1. | Mpob6aembl ynpaBnsemoro TepmosaepHoro cnuHtesa. Mpobaembl yaepaHus naasmbl B
TepMmosaaepHom peakTope. Mpobaembl TENNOOTBOAA B TEPMOALEPHbIX PeaKTopax.

2. TpagAUUMOHHbIE WU HeTPagUUMOHHbIE MCTOUYHUKU SHEPruu. 3anacbl M AMHAMMKA I'IOTpE6I'I€HMF|
SHepropecypcos, NoAMTnKa Poccmun B obnactu HETPaANLUNOHHbIX U BO306HOBNAEMbIX UCTOYHUKOB
IHeprmn.

3. | OcHOBHble 06BEKTBI HETPAAULMOHHOM 3HEepreTukM Poccum. ConHeyHasa sHeprua. O6bEMBI U
3bbEeKTUBHOCTb NPUMEHEHUA.

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

I'PO3HEHCKUI FOCY JAPCTBEHHbBIN HEGTSHON TEXHUYECKUI YHUBEPCUTET
KA®EJIPA "TEIVIOTEXHUKA U T'M/JPABJIUKA"
HHCTUTYT SHEPTETHUKH

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

BUJIET Ne 4

1. | PasBegouHoe 6ypeHune M npobaembl OBYCTPONCTBA ra3o0BbIX MECTOPOXAEHWUMN.




Mpobnembl 3KCNyaTaLuUM MECTOPOXKAEHMA.

YTunusauma  nNoTeHUManbHOW  3SHEPrMM  MarncTpasbHOro MNPUPOAHOro rasa Ha
razopasfAaToyHblX WM rasopacnpeaenutesibHbiX crtaHuuax. [pobaembl 3KON0OrnM4yecKom
6e3onacHocTK Npu Aobblye N TpaHcnopTe NPUPOAHOrO rasa.

Yeono. IlporHos3sl pacmojaraeMbix 3amacoB UM ux wucuepnanusa. [IpoGnembl m00bIYM U
Tpancnopta yras. IIpoGiemMsl 3koioruyeckor 0€30macHOCTH MpH 100bIYE M TPAaHCIOPTE

YIS,

3aB. xadenpoii
«TennorexHuka v rUAPABIUKA P.A-B. Typnyes

I'PO3HEHCKUI F'OCYJAPCTBEHHbBIN HE®TSIHOM TEXHUYECKWIT VHUBEPCUTET
KA®EJPA "TEIIVIOTEXHUKA U TH/IPABJIUKA"
HHCTHUTYT DHEPTETHUKH

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

BUJIET Ne 5

Tunbl 3HepropecypcoB. BO3MOMXXHOCTM MCNONb30BAHMA PA3/INYHbLIX TUMNOB 3HEPropecypcos.
MporHo3bl pacrnonaraembix 3aNacoB U UX UCHeprnaHuA.

MNpobnembl A06blMM M  TpaHcnopTa HedTU. PasBegouyHoe OypeHne u  npobsemsi
obycTpoiicTBa mecToporkaeHus. [pobaembl aKcnayaTaumm HePTAHbIX MECTOPOXKAEHUN.

Mpobnembl 3KoNOrMYecKkon 6esonacHoCTM Npu Aobblve 1 TpaHcnopTe HedTn. Bbibop Tpacc
ANA MarnmcTpanbHbIX HepTENPOBOAOB.

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

I'PO3HEHCKUI FOCY JAPCTBEHHbBIN HEGTSHON TEXHUYECKUI YHUBEPCUTET
KA®EJIPA "TEIVIOTEXHUKA U T'M/JPAB/IUKA"
HHCTUTYT SHEPTETUKH

JucuunnmHa:  «AnbTepHaTUBHbIE U BO30OHOBAEMbIE UCTOUHWMKN SHEPTUN»

BUJIET Ne 6

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

BeTpoBsas sHeprus. PacnpeaeneHne n a3dppeKTUBHOCTb NpUMeHeHUA. MNponcxoxKaeHue BeTpa u
BETPOBbIE 30Hbl Poccun. Tunbl BETPOIHEPreTUYECKMX YCTaHOBOK. Knaccudukauma setTpoasuratenei
no npuHumMny pabotbl. PaboTa NoBepPXHOCTU NPU AENCTBUM HA HEe CUAbI BETpa.
BeTpoaneKTpocTaHUMKN. BeTpoyCcTaHOBKM.

BosiHOBas aHeprus. Mmetowmeca BO3MOXKHOCTU U 3GPEKTUBHOCTb NpUMeHeHUs. banaHc
BO306HOBAAEMOW 3HEpPrun okeaHa. OCHOBbI NpeobpasoBaHnA sHeprumn BoaH. Obwme ceeaeHnn o6
MCMNOb30BaHNM SHEPTUN NPUINBOB.

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




T'PO3HEHCKUI I'OCY IAPCTBEHHbBII HEGTSHOW TEXHUYECKNUIA YHUBEPCUTET
KADEIPA "TENJIOTEXHUKA U I'[IPABJIUKA"
HUHCTUTYT DHEPI'ETUKU

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

BUJIET Ne /7

MHTEHCUMBHOCTb CO/IHEYHOTO n3nyyeHuma. KOHCTPYKLI,VIFI U MaTepuanbl COIHEYHbIX 3/1eMeHTOB.

BonbT-amnepHas XapaKTepUCTUKA COJIHEYHOro 3emeHTa. PoToaNeKTpUYecKkne CBOMCTBA
p—n nepexoAa.

KﬂaCCMd)MKaLI,Mﬂ n OCHOBHbIE 31IEMEHTbI renmnocnucTem. KOHLI,eHTpMpyI-OLLI,MG
reimonpnemMmHmKNn. Mnockme conHevHble KONNEKTOpPbI.

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

T'PO3HEHCKUI I'OCY JAPCTBEHHBI HEDGTSIHOU TEXHUYECKUI YHUBEPCUTET
KA®EJPA "TEIVIOTEXHUKA U TH/IPABJIHKA"
HMHCTHUTYT DHEPTETUKH

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

BUJIET Ne 8

DHepreTuka Ha HETPAIUIIMOHHBIX BuAax TorumBa. lllena, oTxoabl neconepepaboTku, Topd.
YcnoBus UCTIOIB30BaHUS, TPOOJIEMBI, ONBIT MPUMEHEHHS B KaUY€CTBE TOTUIMBA

a30TypbuHHbIE UMKAbI. Mapora3oBble LUKJIbI.

Paboune Tena. KOHCTPYKUMOHHbIE MaTepuanbl. IPO3MOHHO-KOPPO3NOHHbIE NPOLECCHI.
ConeoTtnoxKeHue.

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

I'PO3HEHCKUI FOCY JAPCTBEHHbIN HEGTSHON TEXHUYECKNUI YHUBEPCUTET
KA®EJIPA "TEIIJIOTEXHUKA U THJIPABJTHKA"
HHCTUTYT DHEPTETUKH

I[I/ICI_II/IHJ'H/IHaI «ANnbTepHaTUBHbIE U BO306HOBASIEMbIE NCTOUYHUKM 3Heprnm»

BUJIET Ne 9

MpunneHasa sHeprua. Mmetowmeca BO3MOXKHOCTU U 3PPEKTUBHOCTb NpUMeHeHUA. MOLLHOCTb
NPWUANBHBIX TEYEHUI U NPUANBHOIO NOAbEMA BoAbl. MIcnoNb30BaHWE SHEPTUM NPUAUBOB U MOPCKUX
TeueHui. Pecypcbl TennoBoit aHeprmn okeaHa. Cxema OTIC, paboTatoLLelt No 3aMKHYTOMY LIUKAY.
Mcnonb3oBaHMe nepenaga TemnepaTyp okeaH-aTmocoepa.

MCTOUYHMKN reoTepmanbHOro Tenna. Noasemublie TepmasbHble BOAbI. 3anacbl n pacnpocTpaHeHne




TEPMa/bHbIX BOA. CocToAHMe reOTepmaanoﬁ JHEPreTnKn B P®.

TennocHabkeHue BbICOKOTEMNEPATYPHOM CUbHO MUHEPaM30BAHHON TEPMA/IbHOM BOAOW.
TennocHabXeHne HU3KOTeMMNepaTypPHO MaloMUHEPaM30BAHHOM TepMasibHOM BoAoW. Mpamoe
MCMNO/Ib30BaHME reoTepMasibHOl 3HepPrnn. FeoTepmasibHble 3/1eKTPOCTaHLUN

3aB. xadempoii
«TennorexHuka v rUAPABINKA P.A-B. Typnyes

T'PO3HEHCKMUI T'OCYIAPCTBEHHBII HEGTSHOW TEXHUYECKHUIA YVHUBEPCUTET
KADEJIPA "TENJ/IOTEXHUKA U I'/IPABJIUKA"
HUHCTUTYT DHEPI'ETUKHU

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

BWJIET Nel10

Tunbl 3Hepropecypcos. BO3MOMKHOCTM WCMONb30BaHUA Pa3/IMYHbLIX TUMOB 3IHEPropecypcos.
MporHo3sbl pacnosiaraeMblxX 3aNacoB 1 UX UcyepnaHua.

Mpobnembl [06blMM M  TpaHcnopTa HedTU. PassegouHoe 6OypeHue M npobaembl
obycTpoicTBa MmecTopoxkaeHua. NMpobaembl 3KcnAyaTaumMm HePTAHbIX MECTOPONKAEHUMNA.

Mpobnembl 3KoNOrMYeckon 6esonacHoCcT Npu Aobblve 1 TpaHcnopTe HedTn. Bbibop Tpacc
ANA MarnmcTpanbHbIX HepTENPOBOAOB.

3aB. kadenpoit

«TennoTexHUKa U TUAPABIUKA P.A-B. Typayes

T'PO3HEHCKUI I'OCYIAPCTBEHHBII HEGTSHOW TEXHUYECKHUIA YVHUBEPCUTET
KADEIPA "TENJIOTEXHUKA U I'/IPABJIUKA"
HHCTUTYT DHEPI'ETHKH

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

BUWJIET Ne 11

HaféxHocTb HedTenpoBOAOB, AMArHOCTMKAa COCTOAHWI TpybonpoBonoB, npobaembl
yTeueKk. TaHKepHble NepeBO3KM Cbipor HEPTU N HeDTENPOLYKTOB.

Mpobnembl nepepaboTKu colpoit HePTU, 3arpsi3HEHNE TPYHTOBLIX BOA,

MporHo3bl pacnonaraembiXx 3aMacoB rasa W BO3MOXHOCTM MX MCYEpMaHus.
TpaHcnopTMpoBaHMe ra3a NO ra3onpoBoAam, CTPYKTypa ra3onpoBOAOB.
Mpobnembl 4Ob6bIYK M TPpaHCNOpPTA rasa

3aB. kadeapoit

«TennoTexHuKa v TUAPABIUKA P.A-B. Typnyes

I'PO3HEHCKU FOCY JAPCTBEHHbBIN HEGTSHON TEXHUYECKUI YHUBEPCUTET
KA®EJIPA "TEIIJIOTEXHUKA 1 TH/IPABJTUKA"
HHCTUTYT DHEPTETUKH

I[I/ICL[I/IH.HI/IHa: «ANnbTepHATUBHbIE U BO306HOBASIEMbIE UCTOUYHUKM aHeprnm»




BUWJIET Ne 12

1. | PasBepouHoe 6ypeHne M npobnembl OBYCTPONCTBA ra30BbIX MECTOPONKAEHMM.
Mpobnembl 3KCNAyaTaLMN MECTOPOXKAEHUA.

2. YTnausaums  noTeHUMaNbHON  3HEpPrMm  MarucTpanbHoro npPUMPOAHOro rasa Ha
rasopasfartoyHbiX M rasopacrnpefenutesibHbix craHumax. lMpobaembl 3Konormyeckom
6e3onacHOCTU Npu Ao6blYe U TpaHCNOPTe NPMPOAHOrO rasa.

3. | YVeons. TlporHosel pacrosiaraeéMbIx 3amacoB M X ucuepnanus. [Ipobmemsl m100buu U
TpaHcropTa yriast.  IIpoGmemsl sKoiorndyeckoil 6€30MacHOCTH NpU A00bIYE M TPAHCIOPTE

YIJIAL.

3aB. kadenpoii
«TennoTexHUKa U TUAPABIIUKAY P.A-B. Typayes

T'PO3HEHCKMUI I'OCYIAPCTBEHHBII HEGTSHOW TEXHUYECKHUIA YVHUBEPCUTET
KADEJIPA "TENJIOTEXHUKA U I'/IPABJIUKA"
HUHCTUTYT DHEPI'ETUKU

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

BUWJIET Nel3

1. | F'oproyue cnaHubl. NMpoOrHO3bl pacrnonaraemblX 3amnacos M UX ucdepnaHus. Mpobaembl 4o6bIUM K
TpaHCMopTa roploumnx cnaHues. [pob6nembl 3KonorMyeckon 6esonacHOCTM npu  Aobblue U
TPaHCMNopTe roproYmX CNaHLEB.

2. | Npobnembl NPON3BOACTBA U TPAaHCNOPTa A4EPHOro TonAMBa. Npobaembl 3KONOTUYECKOM
6e30nacHOCTM NpW NPOU3BOACTBE M TPaHCNOpPTe A4ePHOro TONAMBaA.

3. | OCHOBHbIE NPEUMYLLLECTBA TEPMOALEPHOMN IHEPreTUKU. TUMbl TEPMOAAEPHbIX PEAKTOPOB.

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

T'PO3HEHCKMI TOCYIAPCTBEHHBI HEGTSHON TEXHUYECKHUIA YHUBEPCUTET
KADEJIPA "TEIIVIOTEXHUKA U IT'J]PABJIHKA"
HUHCTUTYT DHEPI'ETUKU

JucuunnmHa:  «AnbTepHaTUBHbIE U BO30OHOBNAEMbIE UCTOUHWMKU SHEPTUN»

BUWJIET Ne 14

1. | Mpobaembl ynpaBnsemoro TepmoagepHoro cuHTesa. NMpobaembl yaepaHus naasmbl B
TepmosagepHom peakTope. Mpobaembl TENN00TBOAA B TEPMOALEPHbIX PeaKTopax.

2. Tpa,CI,MLI,VIOHHbIe N HEeTpagnunoHHble UCTOYHUKU 3SHEPIrUumn. 3anacbl M AMHAMMKA FIOTpEGJ'IeHMFI
3Hepropecypcos, nNoaMTnka Poccmun B obnactu HEeTPaANLUNOHHbIX U BO306HOBNAEMbIX UCTOYHUKOB
IHeprmn.




3. | OcHoBHble 06bEKTbI HETPAANLMOHHOM 3HepreTMkn Poccun. ConHevHas sHeprusa. O6bEMBI U
3pPEeKTUBHOCTb NPUMEHEHUS.

3aB. kadenpoit
«TennoTexHUKa U TUAPABIIUKA P.A-B. Typayes

T'PO3HEHCKMUI T'OCYIAPCTBEHHBII HEGTSHOW TEXHUYECKHUIA YVHUBEPCUTET
KADEJIPA "TEIJIOTEXHUKA U I'/IPABJIUKA"
HUHCTUTYT DHEPI'ETUKHU

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

BWJIET Ne 15

1. | TeoTepmanbHas aHeprua. PacnpeaeneHune, 06bEMbI U 3GHGEKTUBHOCTb MPUMEHEHMUS.

2. | BetpoBas aHeprua. PacnpegeneHune n apdeKTMBHOCTb NpumeHeHns. NponcxoskaeHne BeTpa 1
BETpOBble 30Hbl Poccum. TUMbl BETPOIHEPreTUYeCcKUX yCTaHOBOK. Knaccndukauua seTpogsuratenei
no NpuHUMNY paboTbl. PaboTa NOBEPXHOCTU NPU AEWCTBUM Ha Hee CUJibl BETPA.
BeTpoaneKkTpocTaHUUU. BeTpoycTaHOBKM.

3. | BonHoBas aHeprusa. Mmetouimeca BO3MOMNKHOCTU U 3PPEKTUBHOCTb MpUMeHeHuA. banaHc
BO306HOBAsSIEMOW 3HepPrnmn okeaHa. OcHoBbl NpeobpasoBaHUA sHeprum BosiH. Obuwme ceegeHUsa 06
MCNONb30BaHUM SHEPTUU NPUANBOB.

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




