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1. Heas u 3aga4u JMCHUIJIMHBI:

OcHoBHasi 1eJb Kypca: «AJbBTEpHAaTHBHBIC W BO30OHOBISEMbIE HCTOYHMKH DHEPTHHM»  SBISACTCS
dbopMUpOBaHHE y CTYACHTOB OOIIMX 3HAHWUN MO OCHOBHBIM COBPEMEHHBIM IMPOOJIeMaM JHEPTEeTUKU U
SHEPrOTEXHOJOTUH, W3Y4EHHE CTPYKTYpBl, TEOPETUYECKUX W TEXHHYECKUX OCHOB M IPHUHIIUIIOB
(YHKIMOHUPOBAHUSI  DHEPreTHUYECKHX CHCTEM O0ECHedeHHUs JKU3HEACATENbHOCTH JIOJeH u
TEXHOJIOTUYECKUX IPOIECCOB C HMCIOJIb30BAHHEM HETPAIUIMOHHBIX M BO300OHOBIISIEMBIX HCTOYHUKOB
SHEpTruu, B COOTBCTCTBHU C Tp660BaHI/I$IMI/I COOTBCTCTBYIOIIHUX CAHUTAPHBLIX, CTPOUTCIIBHBIX U
TEXHOJIOTUYECKUX HOPM M MPABUJI 3KCIUTyaTalluy C y4ETOM HaJIe)KHOCTH U SKOHOMHYHOCTH.

3ajayM AUCHMIIMHBI: O3HAKOMJIEHHME OOYYalOUIMXCS C COBPEMEHHBIM COCTOSTHUEM JHEPreTHKHU B
MHPOBOM MaciuTabe, B CBOEH CTpaHe M PETrMOHE, NMPEICTaBUTh OCHOBHBIC NPOOJIEMBI YHEPIETHKU U
SHEPTCTUUCCKOT' O XO03SHMCTBA M U3BECTHBIE CITIOCOOBI UX paspClIiCHuA, U3YUYCHUC MCTOAOB PAllMOHAJIBHOI'O
UCTIONIb30BAHUS PA3IMYHBIX THUIIOB JHEPTOPECYpPCOB C BBICOKOH 3((eKTHBHOCTBIO, HANEKHOCTBIO U
6e30macHOCThIO. [IpecTaBiIATE COBPEMEHHOE COCTOSTHUE SHEPIETUKH U BO3MOKHOCTH €€ 3(h(peKTuBHOTO
pPa3BUTUS B IEPCHEKTHBE, C HCIIOJIb30BAHUEM HETPAJUIMOHHBIX W BO300OHOBIISIEMBIX HCTOYHUKOB
SHEPTUH.

2. MecTO AUCHUNJIMHBI B CTPYKTYpe 00pa30BaTe/JIbHON NMPOrpaMMbl

YyeOHasi TUCHUIUIMHA «AJBTEPHATUBHBIE U BO30OHOBIIIEMbIE UCTOYHUKU SHEPTUUY» SBISETCS YaCTbIO,
dbopMupyeMoil y4yaCTHUKaMH OOpa30BaTENIbHBIX OTHOIIEHUH B yueOHoM 1aHe OIl nHampaBieHus
13.03.01 «TemmosHepreTuka U TEMJOTEXHUKA» U MPEIyCMOTpPEHA Ui U3y4deHHUs B 8 ceMmecTpe Kypca,
OasupyeTcs Ha 3HAHWU OOIIETEXHUYECKUX M CICHHAIbHBIX AUCIMIUIMH: Xumus, Ousnka, Maremaruka,
Mexanuka, TexHnueckas TepMOAMHAMUKA, [ MApOrazognHaMHKa.

3. [lepeyeHb IUVIAHUPYEMbIX Pe3yJbTATOB 00Y4YeHHUS IO JUCHUILIMHE (MOIYJIK0), COOTHECEHHBIX €

HHAUKATOPAMH JOCTHKCHHUSA KOMIIETEHIIMI.



Taoauna 1

Kox mo ®1'0C

OIIK-3 Cnocoben
JI€MOHCTPUPOBATH
MPUMCHCHUC OCHOBHBIX
CIIOCOOOB MOTYyYCHHS,
npeoOpa3oBaHus,
TpaHCIIOpTa U
UCIIOJIb30BAHUS TEIUIOTHI
B TCINIOTECXHUYCCKUX
YCTaHOBKaX M

cucTeMax

Ilnanupyemble pe3yJibTaThI
NuaukaTopel 10cTHKeHUs1 | o0y4yeHus mo qucuuninze (3YB)
OomenpodgeccuoHaIbHbIE
3HATh:
OIIK-3.1. JlemoHCTpHpPYET — THIB 3HEPropecypcos,
IOHMMaHUE OCHOBHBIX BO3MOKHOCTH
3aKOHOB JBIIKEHHUS WCIOJB30BAHUS  PA3IIMYHBIX
JKUIKOCTH 1 Ta32; TUIIOB 3HEepropecypcos. U ux
XapaKTePUCTHKH;
OIIK-3.2. IIpumensier ~  TPA/IILHOMNHbIC "
SHAHIS OCHOB HETPaTUIMOHHbIE HCTOYHUKHU
JHEPTUH, BO30OOHOBISIEMBIC U
THJIPOTa30AMHAMUKH JUIS
HEBO300HOBJIsIEMbIE
pacueToB
WCTOYHUKH YHEPIUH;
TEIIOTEXHUYECKUX
YCTaHOBOK U CHCTEM; e
€CTECTBEHHOHAYYHYIO
CYLIHOCTb npobiem,
OIIK-3.3. Ucnons3yer BOBHHKAIOLINX B xoz1e
3HaHUE TETUIOPU3NIECKUX npodecCHOHANBHOT
CBOICTB pabo4HX TeJ MpH JCSTETBHOCTH.
pacuerax YMeTh:
TEIIOTEXHUYECKUX ~ ymers OTIPE/IENATS
YCTaHOBOK 1 CHCTCM, NOTPEOHOCTH  TPOU3BOJICTBA
B TOIUIMBHO-PHEPT€THYECKUX
OIIK-3.6. leMmoHCTpHpYyeET pecypcax, MOJITOTOBKE
MOHMMaHHE OCHOBHBIX 00OCHOBAaHUH TEXHHYECKOTO
3aKOHOB U CIIOCOOOB IIEePEeBOOPYKEHUS, PA3BUTHS
nepeHoca Temja0Thl U MaccChl; HHEProX03sHCTBa,
OIIK-3.7. Ilpumensier PEKOHCTPYKIMH 1
SHAHMS OCHOR MOJICPHU3ALUH TIPETPUATHI
TEIIoMaccooOMeHa B - MCTOYHHUKOB ~ SHEpIHH U
TeITOTEX HIUCCKIX CUCTEM SHEProCcHaOKEHHUS;
yCTAHOBKAX. — yMeTh TUTAHUPOBATh "
CTaBUTh 3a7auu
HCCIIEA0BaHMS, BbIOMpATh
METO/Ibl 3KCIEPUMEHTAIbHOM
paboThl, HMHTEPIPETUPOBATH
U TPEICTaBIATh PE3yJIbTAThI
HAYYHBIX UCCIEIOBAHUIM.
BJIA/eTh:
— CHOCOOHOCTBIO K
ONPEACIICHUIO  TOKa3aTesei
TEXHUYECKOTO YPOBHS
MPOEKTUPYEMBIX ~ OOBEKTOB
WM TEXHOJOTHYECKUX CXEM;
— TPOTHO3aMM pacloyiaraeMbIX
3armacoB SHEPropecypcoB
Pa3IMYHOTO MPOUCXOKICHUS;
MeTOJaMHu  KJIaCCU(PUKAITIHI
OCHOBHBIX 3JIEMEHTOB
TeJINOCUCTEM.




4. O0beM IMCUMILIHHBI M BUABI y4e0HOI padoThI

Tab6auna 2
Bcero CemecTpsl
Bup yueOHoii padoTbl yacos/ 3a4.e]. 8 7

0P0 300 0P0 300
KonTakTHasi padora (Bcero) 60/1,7 22/0,6 60/1,7 22/0,6
B ToMm uncie:
Jlexuuu 24/0,7 8/0,2 24/0,7 8/0,2
[TpakTuveckue 3aHsATHS 24/0,7 8/0,2 24/0,7 8/0,2
CemuHapsl
JlabopatopHbie pabOThI 12/0,3 6/0,2 12/0,3 6/0,2
CamocrosiTesibHasi padoTa (BCero) 72/2 113/3,2 72/2 113/3,2
B ToMm uncrne:
Kypconas pabota (mpoekT)
PacuetHo-rpaduueckune paboThl
TP
Pedepatsr
Jlokiabl 41/1,2 41/1,2
[Ipe3eHTanmu
U (unu) Opyeue 6udbl  camocmosmenvHou
pabomul.
[ToaroToBka K 1a00paTopHbIM paboTam 36/1 36/1 36/1 36/1
[ToaroToBKa K MPakKTUYECKUM 3aHSITUSIM 36/1 36/1 36/1 36/1
[ToaroToBKa K 9K3aMeHY
KonTpoib 12/0,3 9/0,2 12/0,3 9/0,2
Bujx oTueTHOCTH IK3aMeH | JK3aMeH | JK3aMeH | DJK3aMeH
OBimas Tpy10eMKOCTh BCEI'O B uacax 144 144 144 144

BCET'O B 3au4.
JUCIHUIIIINHBI 4 4 4 4
eIMHUIAX




5. Coaep:xanue TUCHUIINHBI

5.1 Pazaeanl IMCHUILINHBI M BUALI 3aHATHHA

Tabauma 3
HaumeHoBaHue pa3aena Yacs Yacel Hacet
Ne NPaKTHYECKAX
JUCHHUILIUHBI 110 JIEKIMOHHBIX | J1a00paTOPHBIX Bcero yacosn
n/n " . (ceMMHAPCKHX)
CEMCCTpaM 3aHATHH 3aHATHH saRETHi
0P0 | 300 | OPO | 300 | OPO | 390 | OPO | 390
Poub sHepreTrku B
Pa3BUTHU YEJIOBEYECKOTO
1 | o6mecrBa 2 1 2 2 4 3
3anacel SHEPTOPECYPCOB U
UX MPOU3BOJICTBO.
) TpanuuroHHbBIE 4 ) 6
JHEPreTUYECKUE PECYPCHI 1 1 2
3 | Jlo6blua u TpaHCTIOPT rasza 4 2 6
4 | Yromp 2 2 4
Hetpanunmonnsie 1 4 1 6
5 | (BcnomorarenabHbIE) 2 8 4 14
TOILIMBHBIE PECYPCHI
6 | AToMHasl SHEpreTuKa 2 1 4 | 6 2
7 | I'maposHepreTuka 2 1 2 4 1
8 | IlepcriekTUBHAsI SHEPreTUKA 2 1 4 2 2 | 8 4
TeXHOTEeHHBIE YTPO3bI
MIPUPO/JIE U YETIOBEUECTRY,
UCXOJAIINE OT
? nearenpHocTH TOK, 1 2 1 2 1 4 2
CIocoObI X OTPaHUYCHUS
VYiepOsl okpy:karomiei
cpene U aBapuu Ha 0OBEKTaxX
10 TOK 2 1 2 1 4 2
UTOro: | 24 8 12 6 24 8 60 22
5.2 JIeKIIMOHHBbIE 3aHATHUA
Taoauna 4
Ne HaumenoBaHue pasjaesa
Coaepxanue pasgesa
n/n AMCUUILIMHBI
1 2
B3anmocBs3b

Ponb sHepreTuku B pa3BUTUU
YeJI0BEUYECKOro O0IIeCTBA

3armachl SHEPropecypcoB U UX IPOU3BOCTBO.
['ogoBoe notpebnenue sHepruu B mupe. Knaccudukanus
IIPUPOJIHBIX PECYPCOB.




TpaguuuoHHbIE
SHEPTEeTUYECKHUE PECYpPChI

YrineBoopoIHOE ChIpbE

[Townck u pa3BeKa, 3amacel, IPOTHO3BI
Jlo6brya HedTH

Tpancnopt HedTH U HEDTETPOTYKTOB

JloGbIua u TpaHCOPT rasa

Tpancnopt raza

TpaHCIOPTUPOBKA CKUKEHHOTO U CHKATOTO
MIPUPOIHOTO Ta3a

[IpoGneMbl ra30TpaHCIIOPTHON CUCTEMBI
Poccuu u ux pemienue

Yrous

TpancnioprupoBka yrisa. Bunsl Tpancnopra.

[TpoGaeMbl TpaHCIIOPTHOM CHUCTEMBI YTJIs

Poccun u ux pemenne. O6bEM U 1011 TOOBIUN YIS BETyIIIUMU
crpaHamu. KpymHbie MECTOPOKIEHUS KAMEHHOTO YTJIs

Herpaauuuonnsie
(BcmoMorarenbHbIE)
TOIJIMBHBIE PECYPCHI

["oproune 1 ra30HOCHBIE CIAHIIbI.

[TorryTHBIH HeTIHOM ra3

VYronbHbIH (IIaXTHBIN) MEeTaH

CrpaHbl, BIaCIOIIE OCHOBHBIMH 3aIlacaMu
TPaJULIMOHHBIX TOPIOUUX CJIAHIEB U OUTYMHHO3HBIX
neckoB. OCHOBHBIE BEXU B OCBOCHUH CIIAHIIEBOTO Ta3a
U MPENSATCTBUS HA ITOM IIyTH.

YcnoBus o0pa3oBaHUs U CYIIIECTBOBAHHUS
ra30ruparosB. OcHOBHBIE OIaCHOCTH
KPYITHOMACIITAaOHOH  pa3pabOTKH  MECTOPOXKICHUH
ra30ruparosB.

[TepcnekTHBHBIE CITOCOOBI YTHIIN3AIIUH ITOITy THOTO
HeTsHOTrO ra3a. [lepcriekTuBHbBIE CIOCOOBI
YTHIIU3AIAHA YTOJIBHOTO (IIaXTHOTO) METaHa.

ATOMHas dHEpreTHKa

Mormuabsie ADC ¢ ypaHOBBIM TOIUITMBHBIM IIUKIIOM
ADC masioi MOUTHOCTH.

[Tpeumymectsa ADC.

OcHoBHbIE HanpaBiIeHUs pa3BUTH AD?

OcHOBHBIE JOCTOMHCTBA U c(epbl palMOHAIbHOIO
UCTOJIb30BaHUSI HHEProOJIOKOB MaJIOM  MOIIHOCTH,
BKJIIOYasl IUIaBy4HeE.

I'mpposneprerrka

Cocrosnue B Mupe u Poccun

PasButHe poccuiickoil THIPOIHEPTETUKN

BripaboTka snexTposnepruu Ha I'9C B BeAyIIUX cTpaHax MUpPa
Kpynneiimue '9C mupa.

@akTopsl, OrpaHUYUBAIOLINE PA3BUTHE THIPOIHEPTETUKHU.
OCHOBHBIE IO3ULINN NTEPCIIEKTUBHOTO IJIAHA Pa3BUTHUS POCCUN-
CKOU THAPOIHEPTETUKHI




IlepcnexkTuBHAs YHEPreTUKa

OHepreTuka Ha OCHOBE HETPAAMIIMOHHBIX

BO300HOBJISIEMBIX HICTOYHUKOB SHEPTUU.

OKOHOMHUYECKHE XapaKTEPUCTUKU HEKOTOPBIX

TUIOB AJIEKTpOoCcTaHuil Ha BUD

Pecypcst BUD B mupe u Poccun

AJbTepHAaTUBHBIE CIIOCOOBI TPOU3BOJICTBA IIIEKTPHUUECKON U
TEIJIOBOM HEPTUU

TepmosiiepHast sHEpreTuka

Bonopoanast sHepreTuka

TexHOreHHbIE yrpo3bl
IIPUPOJIE U YEJIOBEUECTBY,
UCXOJSIINE OT JEATEIbHOCTH
TOK, u crmocoObI ux
OTrpaHUYECHUS

Bo3snelicTBue Ha KIMMaT U MOroy

[TpoGiems! 3ko0TMU U 0€30MTaCHOCTH

MIPU TIPOU3BOJICTBE JIEKTPUUECKON U TEIUIOBOM YHEPTHUH.
[Tpu3HaKky TEXHOTCHHOTO BIIUSHUS HA KJIUMAT U

noroay oobexToB TOK.

Ocob6enHocTh Poccun B acriekTe BO3ICHCTBUS Ha

OKPY’KaIOLIYIO Cpeay.

10

VYuiepObl okpyxkaroiei
cpezie U aBapuH Ha 00bEKTax
TOK

HeraTtuBHble BO3/IEHCTBUS Ha OKPY)KAIOIIYIO Cpely Ha
sTanax JO0OBIYH U TPAHCTIOPTUPOBKU HEPTH.

[IpuanHbl aBapuii Ha Ta30MPOBOJAX U CIIOCOOBI UX
IPEOTBPALICHHUS.

[IpuunHBl aBapuii Ha YTONBHBIX IAXTaX ¥ CIIOCOOBI HX
NPEOTBPALICHHUS.

(akTOppl HETaTUBHOTO BIMSHHUS Ha OKPYKAIOUIYIO
cpeny YCTaHOBOK/CUCTEM IIPOM3BOJICTBA u
TPaHCIIOPTHPOBKHU DIICKTPOIHEPTUH.

OcHoBHbI€ yrpo3bl, ucxonsuiue ot ADC.

5

.3 JlaGopaTopHblie padoThI

Tadoauna 5

Ne | HaumeHnoBaHue
n/m | pasaea JUCHUNIHHBI

HaumeHoBaHue J1a00paTOPHBIX padoT




Herpagunuonnsie
(BcrmomoraTebHBIC)
TOTLJIMBHBIE PECYPCHI
Berposuepreruueckue
YCTaHOBKH

JlabopaTopHblii cTeHa «BeTpo3sHepreruyeckasi cuctreMa»
B2C2-MP

N3mepenue ckopocTy CTparuBaHusl BETPOr€HEPATOpa;
N3mepenne MUHUMAIBLHOM pabodeld CKOPOCTH BETPA;
XapakTeprucTUKa X0J0CTOr0 X0/1a FeHepaTopa;

Brenue xapakTepucTUKU BETPOreHepaTopa;
PerynupoBauyHnble XapaKTepUCTUKH BETPOT€HEPATOPA

1.13mepenue ¢ nomoirsto Tepmonap. [loBepka Tepmonapsi.

(Peanvhas)

2. Uzydenue criocoba u3MepeHusl pacxo/ia rasza mo MeToy
otrcedeHHOro o0bema (PeanpHas mabopaTopHas padbora)

3. U3yuenue criocoba M3MEpPEHHs Pacxoa ra3a: pacxooMep,
porametp. Cuetunk rasa. (PeanbHas nmaboparopHas padbora)
4. Nzydenue criocoba u3MepeHusl pacxo/ia rasa 1mo
u3MepuTenbHon quadparme (Peanvhas nabopamophas
paboma)

[TorpemnocTu
W3MEpPEHUI

BJIP IlorpemHocty n3MEpEeHHi NpY BBIIIOJIHEHUH
IIPAKTUYECKUX U UCCIIEAOBATEIBCKUX PAbOT

5.4. IlpakTnyeckue (CEeMUHAPCKHE) 3aAHATHS

Taduauua S
Ne HaumeHnoBanue pasena C
w/n JR—— o/lep:kaHMe pa3jena
[TpoGnembr
3KOTIOIMIECKOM [Ipyu3HAaKK TEXHOTEHHOT'O BIMSHUS HA KJIMMAT U ITOTOly
1 | 6e3omacHocTH npu obrexros TOK. 5
J06bIYe 1 TPAHCTIOpTE Ocob6ennocts Poccuu B acniekTe BO3eicTBUS Ha
He)TH. OKpYKAaroIIylo Cpeny.
DHepreTrka Ha OCHOBE HETPATUITMOHHBIX
2 | l'eoTepmanbHas SHEPTUA | po30GHOBIAEMBIX HCTOUYHHKOB YHEPTHH.
['eoTepMasbHbIE CTAHIIMH.
3 | Conneunas snepretuxa Oueprus conHua. ColHevHbIe KOIJIEKTOPHI U OaTapeu.
[Tpon3BOACTBO COTHEYHOM SHEPIHUM.
Betposnepretnueckue OHeprus BeTpa. BeTpoycTaHOBKH.
4 | ycTaHOBKH. DHEprus [IponsBoacTBo 3Heprum BeTpa. DHeprus BOJH. lIpon3BoacTBo
BOJIH OK€aHa SHEpPIrUU BOJIH.
TonnuBHbIE . .
5 | anexrpocTanmm " BoszneiicTBue  TOTUIMBHBIX AJIEKTPOCTAHIMK Ha OKPYKAIOIILYFO
cpeny.
OKpYyXaroIas cpena peny
ADC wu okpyxaromas . .
6 |cpena BoszneiictBue  aTOMHBIX  DJIEKTPOCTAHIIMI HAa OKPYKAFOIIYFO
cpeny.
DHepropecypcocoepexeH
7 | mexaK CIoco0 3aIIUTHI CnocoOsl  2HEepro- u  pecypcocOepexeHus. BmmsHue Ha
OKpPY’KaIOILEeH Cpesbl OKpPYIKAIOIIYIO CPeIy.




6. CamocTosiTesibHasi padoTa MO JMCUMILINHE

6.1 BOHpOCLI AJI CAMOCTOATEC/ILHOI'O U3YYCHUSA

TeMBl AJ1 CAMOCTOSTEIBLHOIO H3yYCHUSA

[Tpobaems! 100bIuM 1 TpaHciopTa HeTH. PazBenounoe Oypenue u npoosieMbl
o0ycTpolicTBa MecTopokaeHus. [IpodaeMsl sxcTyaTauu MectopoxaeHuid. [IpodiaeMsr
HOITYTHOTO rasa.

Tankepnble epeBo3kH cbipoit HedTH U HePTenpoaykToB. [Ipobiaembl nepepaboTKu ChIpoit
He(TH, 3arpsi3HEHHE TPYHTOBBIX BOJL.

HpO6J'I€MBI OKCILTyaTaluu MECTOPOXKIACHUA. Vrummzanms HOTGHHPIaJIBHOI;'I OHCPIruu
MAaruCTpaJibHOIro MHpPHUPOAHOTO TIa3a Ha T1a3opa3JaTOYHbIX H Ta30paclpCACIMTCIbHBIX
CTaHLUAX. HpO6HeMbI JKOJIOTHYECKOH 0e30IacHOCTH IIpu ,Z[O6LI‘I€ H TpPaHCIIOPTE

HPUPOJIHOTO rasa.

[TpoGiiemb! 100bIYM U TpaHcHopTa yris. [IpoGiieMbl SKOIOTHYeCKOl 0e30MacHOCTH TIpH
J00bIUE ¥ TPAHCHOPTE YIS

[Tpobaembl 5K0IOTHYeCKON 0€30MaCHOCTH IPU A00bIUE M TPAHCIOPTE TOPIOYUX CIIAHIIEB.

OcHOBHBIE IPEUMYIIIECTBA TEPMOSACPHON SHEPTETUKH.

~N NN B

Hmeromuecst BO3MOKHOCTH M 3 (HEKTUBHOCTH MpUMeHeHUs. [IpunBHast sHEpTUs.
Mmeromuecst BO3MOKHOCTU M 3()()eKTUBHOCTh PUMEHeHUs1. buoTomnuao. Otxonpl.

HOIISGMHI)IG TCPMAJIbHBIC BOJBI. 3amacel u PaclIpoCTpaHCHUEC TCPMAJIbBHBIX BO.
CocrositHue FCOTCpMaHBHOﬁ OQHCPI'CTHKH B Poccun.

Pabora moBepxHOCTM TpM JEHCTBMM Ha Hee CHIbl BeTpa. Pabora BeTpoBoro kojeca
KPBLIbYATOr'O BETPOIBUTATEIIS.
Berpoanexrpocranuyu. BeTpoycTaHOBKH.

10

[TpeoOpa3zoBaHue TEMIOBOM SYHEPTUU OKeaHa. Pecypcel TemnoBoii sHepruu okeana. Cxema
OTOC, paboTaroieit Mo 3aMKHYTOMY ITUKITY.

11

OCHOBHBIC  TEIJIOTEXHUYECKHE XapaKTCPUCTUKKU OPraHUYCCKOro TOIIIMBA. CocraB
TOIIJINBA. Fopfoqne 1 OayTacTHBIC COCTaBJIAOIIMEC TOIIJIMBA.

12

XapaKTepI/ICTI/IKI/I OCHOBHBIX MMPOMBINIJICHHBIX HCTOYHHWKOB BBI6pOCOB 3arpA3HAIOIHNX
BCIICCTB. OcHOBHBIC MOKa3aTeIU HOPMHPOBAHUS Ka4Y€CTBa Oprmanmeﬁ cpeabl "
BPCAHLIX BCUICCT B IMMPOMBIINIJICHHBIX BI)I6pOcaX

6.2 Temsl pedepaTos:

Tunel OHCPIropeCypCoOB. B03MO0OXXHOCTH HCIIOJIB30BAHUS PAa3JIMYIHBIX TUIIOB S9HECPTOPECYPCOB.

[Tporuo3sl pacroyiaraeéMblX 3aMacoB U UX HCUEpIaHUSI.

Pa3Benounoe OypeHue u npobdaeMbl 00yCTpONCTBAa MECTOPOKICHHUS.

[TpoGyieMbl 9KOJIOTHYECKOM 0€30MacHOCTH MPH A00bIYE U TPAHCIIOPTE HEDTH.

Bo160p Tpacc isi MarucTpajibHbIX HEPTEPOBOJIOB.

TaHkepHbIe IEPEBO3KH ChIpoil HeTH U HEPTEIPOLYKTOB.

[TpoGaembl mepepaObOTKH CHIPOM HEPTH, 3arpsiI3HEHNE TPYHTOBBIX BOJI.

S Pl PN Rl Fall Bl I o

HpOI‘HOBBI pacnojiaraCMbIX 3a11aCoOB U UX UCUHCPITaHUA.




9. | Ilpobaembl 100BIYM U TPAHCIIOPTA Ta3a

10. | ITpoGaeMbl SKCIITyaTallii MECTOPOKICHHUS.

11. | YTunuzanust NOTEHIMAIbHOW  SHEPrUM  MAarucTpajbHOrO  MPUPOJHOTO  Tra3a  Ha
ra3opas/laTOYHBIX U ra30pacipeieaIuTeNIbHbIX CTaHIHSIX.

12. | Veons. Ilporuo3sl pacnoiaraeMbIX 3aacoB M MX UCUEPITAHMUSL.

13. | IIpoGaemMbl 10OBIYM M TPAHCIIOPTA YTJIS.

14. | IIpobaembl HKOJIOTrHYECKOM 0€30MacHOCTH PU J00bIUE M TPAHCIOPTE YIJIS.

15. | Ilpobaemsbl JOOBIYU M TPAHCTIOPTA TOPIOYUX CIIAHIICB.

16. | IIpobaembl HKOJIOTHYECKOM 0€30MacHOCTH IPU J0ObIUE M TPAHCIIOPTE FOPIOYUX CIAHIIEB.

17. | Aoeproe monnuso. IIporuo3sl pacnoyiaraeMbIX 3a1aCOB M MX HCUEPHaHUsL.

18. | IIpobaembl MPOU3BOJACTBA M TPAHCIIOPTA SAIEPHOTO TOILIMBA.

19. | [Ipobnembl 3KOIOTHYECKO O0€30HmacHOCTH IMPH MPOU3BOJACTBE U TPAHCIOPTE SEPHOTO
TOILIIMBA.

20. | OCHOBHbIE IPEUMYIIECTBA TEPMOSIIEPHON IHEPTETUKU

21. | Tunsl TEpMOSIEPHBIX PEAKTOPOB.

22. | Ilpobaembl ynpaBiasieMOro T€PMOSIEPHOTO CHHTE3a.

23. | [Ipobaemsbl yaepskaHus TU1a3Mbl B TEPMOSIIEPHOM PEAKTOPE.

24. | TpaguuMOHHBIC U HETPAAUIIMOHHBIC UCTOYHUKU YPHEPTHH.

25. | 3anacel U JMHAMUKA TOTPEOJICHHS YDHEPropecypcoB, nonuTuka Poccuu B obmactu
HETPaIUIIMOHHBIX U BO30OHOBJISIEMbIX HCTOYHUKOB DHEPTHH.

26. | OcHOBHBIE 00BEKTHI HETPAIUIIMOHHON dHepreTHk Poccun. ConmHeuHast SHEprHst

27. | Conneynas saeprus. O0bEMbI U 3P PEKTUBHOCTh MPUMEHEHHSL.

28. | I'eotepmainibHas sHeprusi. Pacnpenenenue, 00b€MbI 1 9 PEeKTUBHOCTh TPUMEHEHHUS.

29. | llpunuBHas sHeprus. Mmeronmecs BO3MOKHOCTH U 3P HEKTHBHOCTh MPHUMEHEHHSL.

30. | Mcrounuku reorepMasibHOrO Temia. [log3eMHbie TepMalibHbIE BObIL.

31. | IlpsiMoe KcI0JIb30BaHUE T€0TEPMATIbHON SHEPTUH.

32. | I'eoTepmalibHbIC SIEKTPOCTAHIIMY ¢ OMHAPHBIM LIUKIIOM.

33. | KoHCTpyKITMs M MaTepHaibl COJIHEYHBIX 3JIEMEHTOB.

34. | DHepreTU4ecKuii OaJlaHC TEIIOBOTO aKKyMYJIATOpa

35. | Knaccugukaiusi 1 OCHOBHBIE 3JIEMEHThI T€JTHOCHCTEM.

36. | KoHluleHTpupYIOIIHe reIuonpueMHUKH. [110cKkie coTHEeYHbIe KOJUIEKTOPHI.

37. | TennoBoe aKkKyMyJIMPOBaHUE YHEPIHH.

38. | Knaccudukanusi akkyMyJISITOPOB TeILIA.

39. | Cuctembl akKyMyJIupoBaHus. TemnoBoe akKyMyJIMpOBaHHE JJIsi COJTHEYHOTro 000orpena u
OXJIJKJICHUS] TOMEILICHHIA.

40. | ITpoucxoxaeHue BeTpa U BeTpoBble 30HbI Poccuu. THIbl BETPOIHEPTETUYECKUX YCTAHOBOK.

41. | PaGoTa mOBEpXHOCTH NPH JEHCTBUU HAa HEE CUIIbI BETPA.

42. | Pabora BeTpOBOTro KoJIeca KPhLILYATOTO BETPOIBUTATEIS.
Berpoanekrpocraniuu. BerpoycTtaHOBKH.

43. | Obmue cBeneHus 00 UCTIOIb30BaHUHU YHEPTUN TPUITHBOB.

44. | MoutHoCTh NPUJIMBHBIX TEYEHUH M MPUIMBHOTO MOABEMA BOJIbI

45. | Ilpsmoe mpeoOpa3oBaHKEe TEIJIOBOM YHEPTHUH.

46. | Mcnonp3oBaHue Niepenaia TeMnepaTyp okeaH-armocgepa. I1

47. | DHepreTrka Ha HETPAAUIIMOHHBIX BUJIaX TOILIMBA.

48. | 3onbI 3 dexTuBHOrO MpuMeHeHwus. [IpobieMpl cOopa U CENeKITUH.

49. | ITapoTypOMHHBIE IIUKIIBIL.

50. | 'a30TypOMHHBIC IUKITHI.

51. | TTapora3zoBble LIUKJIBI.

52. | bunapusie nukiabl. MI'J] IMKJITBL.

53. | [ukubl M KOHCTPYKTUBHBIE cxeMbl ADC.

54. | IlapoBble TypOMHBI HAa BJIaKHOM Hape.

55. | I'a30BBIC TYpOUHBL.

56. | Kommnpeccopsl.




57. | Hacocsl.

58. | Ilaporenepatopsi.

59. | ITapoBble TypOHHBI HAa BJIaKHOM Hape.

60. | I'azoBeie TypOuHBL. KoMiipeccopbl. Hacockl. Ilaporeneparopsl.

61. | BoiHO-XMMHUYECKHE PEXKUMBI.

62. | KoHJieHCallMOHHBIE YCTaHOBKH.

63. | TeriooOMEHHUKHY.

64. | 3anopnas anmnapatypa. TpyOonpoBobl.

65. | O6mas kinaccuuKaIus OpraHuYecKoro TOIUIMBA.

66. | OCHOBHBIE TEIUIOTEXHUYECKUE XaPAKTEPUCTUKHU OPraHMYeCKOI0 TOILJIMBA.

67. | CocraB TormBa. I'oproune u 6a1acTHBIE COCTABJISIONINE TOTUIMBA.

68. | Temora cropaHus TOIJIMBA. XapaKTEPUCTUKH 30JIbI

69. | Dkosornueckue NpodJIeMbl SHEPrETUKH.

70. | MecTto HETpaAMIIMOHHBIX MCTOYHUKOB B YIOBJIETBOPEHHUU SHEPreTHUECKHX MOTpeOHOCTEl
4eJI0BEKA.

71. XapaKTepI/ICTI/IKI/I OCHOBHBIX IIPOMBIIIJICHHBIX HCTOYHUKOB BBI6pOCOB 3arpA3HAIOIINX
BCHICCTB.

72. | OcHOBHBIC TOKAa3aTeIH HOpPMHUPOBAHUS Ka4CCTBA Oprxcanmeﬁ Cp€abl U BPCAHBIX BCIICCT B
IMPOMBIIIJICHHBIX BI)I6pOC3X.

73. | bananc BogonoTpe6eHNs ¥ BOJIOOTBEACHHS TPOMITPEATIPHUSITHIA.

74. | OcHOBHBIE Kaue€CTBEHHBIE TOKA3aTENIH BOJbl 000OPOTHBIX CUCTEM BOJIOCHAOKEHUSI.

75. | acuer ymepOa OKpy Karomei cpee.

76. | BonHoe X035HCTBO MPOMIIPEANIPUSITHI, 000POTHBIE CUCTEMBI BOJIOCHAOKEHUSI.

77. | CyuiHocTh XUMHYECKHUX METOJIOB OUYMCTKH CTOYHBIX BOJI.

78. Peal"eHTbI, HCIIOJIb3YCMBIC IJIS1 OKHMCIUTCIBbHBIX 1 BOCCTAHOBUTCIIBHBIX MCTOA0B OYHMCTKH

6.2 Y4eOHo - MeTOAMYECKOE O0ecTIeYeHHE VI CAMOCTOATEILHOM PadoThI

1. Komsuio A.C. IIponeccsl u anmapaTsl NEPEIOBBIX TEXHOJIOTUN BOJOIOATOTOBKU U UX
IIPOrpaMMHUPOBAHHBIE pacyeThl [ DIEKTPOHHBIN pecypc|: yueOHoe nocodue/ Konsiios A.C.,
OuxkoB B.®., Yygosa HO.B.— DnekTpoH. TekcToBbIe JaHHbIEe.— M.: M3naTensckuii 1om
M3, 2016.— 222 c.

2. Jlapuukun B.B. Dkxonorus sHepretudecknx o0bekToB. [IpakTukyMm [DnekTpoHHBIN pecypce]:
yuebHoe nocobue/ Jlapuukun B.B., Hemymenko J[.A.— DneKTpOH. TEKCTOBBIE TaHHbIE.—
HoBocubupck: HoBocubupckuii rocynapcTBeHHbIN TexHUYecKui yHuBepcuteT, 2011.— 136 c.

3. VYmaxkos B.fl. CoBpemeHnHble MpoOIeMBbl AIEKTPOIHEPIETUKH [ DIIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ YmakoB B.Sl.— DnekTpoH. TekcToBble faHHbIe.— Tomck: ToMckmii
MOJINTEXHUYECKUM yHUBepcuTeT, 2014.— 447 ¢

7. OneHoOYHBIE CPeACTBA

7.1.1Bonpochl K NepBoOi PYOEKHONH ATTEeCTAIMH

Tunel sHEpropecypcoB. Bo3MOKHOCTH HCTIOIB30BaHUS PA3IMYHBIX TUIIOB YHEPTOPECYPCOB.

HpOTHO3LI pacrojiaraCMabIxX 3a11aCoB U UX UCUCPITaHUA.

[Tpo6nembl 10OBIYM U TpaHCTIOPTA HEDTH.

PazBenounoe Oypenne u mpoOiemMbl 00yCTpOHCTBA MECTOPOKACHUSI.

[TpoGmemMbl SKCIUTyaTali HEPTAHBIX MECTOPOKIACHHI.

SAIIN Il el Bl

[TpoGmeMbl FKOTOTHYECKOM 0€30MMacCHOCTH MPU JOOBIYE U TPAHCTIOPTE HEPTH.




7. | BeIOOp Tpacc 1y MaruCTPaIbHBIX HEQTEMPOBOIOB.

8. | Hapé&xHocTh He(TENPOBOIOB, IMATHOCTHKA COCTOSHUI TPYyOOIPOBOIOB, IPOOJIEMBI YTEUEK.

9. | TaHkepHbIe IEPEBO3KH CHIPOW HEPTHU U HEPTEIPOTYKTOB.

10. | ITpobaembl mepepaboOTKH ChIpoil HeTH, 3arpsi3HEHNE TPYHTOBBIX BOJL.

11. HpOFHO3I>I pacnojiara€MbIX 3a11aCoOB ra3da ¥ BO3MOXXHOCTH X MCUHCPIIaHU.

12. | TpancnopTupoBaHuUE Ira3a Mo ra3ornpoBojiaM, CTPYKTypa ra30npoBOI0B

13. | IIpoGaemMbl 10OBIYM U TPAHCIIOPTA Ta3a

14. | PazBenounoe Oypenue u mpoOieMbl 00yCTPOHCTBA ra30BbIX MECTOPOXKICHHH.

15. | IIpo6GaeMbl SKCITyaTallii MECTOPOJKICHHUS.

16. | Yruauzanus HOTCHHI/IaHBHOﬁ OHEPIruun MarucCTpajlbHOI'O MMpUpPOaAHOIO rasa Ha
ra30pasgaTO4YHbIX U Ira30pacnpCaAcIMTCIbHBIX CTAHIUAX.

17. | IIpobaembl HKOJIOrHYECKOM 0€30MacHOCTH IPH 100bIUe U TPAHCIOPTE MPUPOIHOIO rasa.

18. | Veons. TIporuossl pacrosaraeMelX 3aacoB M X MCUEpPIIaHUS.

19. | TIpo6aembI 106BIYM M TPAHCIIOPTA YIJIS.

20. | ITpobaembl KOTOTHYECKON O€30MAaCHOCTH IPH AOOBIYE M TPAHCIOPTE YIJISL.

21. Fop}oque CJlaHYybl. HpOFHO?;BI pacrojaracMbIx 3a11aCoB U UX UCUCPITAHMA.

22. | TIpo6aeMbl 1OOBIYH M TPAHCIIOPTA FOPIOYMX CIIAHIIEB.

23. | IlpobaeMbl 9KOJIOTHYSCKON 0€30IMacCHOCTH IPH TOOBIUE M TPAHCTIOPTE TOPIOYUX CIIAHIICB.

24. | TIpo6aeMbl MPOM3BOACTBA M TPAHCIIOPTA AAE€PHOIO TOILIHBA.

25. | Ilpobaembl 3KOIOTMYECKON O€30MacHOCTH MpU IMPOU3BOJACTBE U TPAHCIOPTE SIIEPHOTO
TOILIMBA.

26. | OCHOBHbIE IPEUMYIIECTBA TEPMOSIEPHON SIHEPTETUKU

27. | Tumbl TepMOSIIEPHBIX PEAKTOPOB.

28. | Ilpobaembl ynpaBiasieMOro TEpMOsJIEPHOIO CUHTE3A.

29. | Ilpobaemsl yaep kaHusl IIJIa3Mbl B TEPMOSJIEPHOM PEAKTOPE.

30. | ITpobaembl TEIJIOOTBOIa B TEPMOSACPHBIX PEAKTOPAX.

31. | TpaguunoHHBIE U HETPAAULIMOHHBIE HCTOYHUKU SHEPTHHU.

32. | 3amacsl M JMHAMUKa NOTpeOJIeHUs S3HEpPropecypcoB, nonutrka Poccun B obnactu
HETPaJUIIMOHHBIX U BO30OHOBIISIEMbIX HCTOYHUKOB YHEPIHH.

33. | OcHOBHBIE OOBEKTHI HETPAAUIIMOHHOM 3HepreTuku Poccun. ConHevyHas sHeprus

34. | Conneunas sHeprusi. O0bEMBI U 3PGEKTUBHOCTh MPUMEHEHUSI.

35. | I'eorepmanbHas sHeprus. Pacnpenenenue, 00bEMbl M 3 (HEKTUBHOCTh IPUMEHEHHUSI.

36. | BerpoBas sHeprus. Pacnpesnenenue 1 3p(heKTUBHOCTh IPUMEHEHHUSI.

37. | BonnoBas 3Heprus. Mmeroniecst BO3SMOXHOCTU U 3P PEKTUBHOCTh IPUMEHEHHSI.

38. | IlpunuBHas sHeprus. Mimeronrecss BO3MOXKHOCTH M 3P PEeKTUBHOCT MPUMEHEHHUS.

39. | UctouHukH reorepMasibHOrO Temia. [log3eMHble TepMalibHbIE BODI.

40. | 3amacel 1 paclpocTpaHEHHE TePMAIIbHBIX BOA. COCTOSHME re€0TEPMAILHON SHEPIETUKNU B
PO.

41. | TersiocHaOkeHUE BHICOKOTEMIIEPATYPHON CHIIBHO MUHEPAJIM30BaHHOMN TepMalbHOM BOJOH.

42. | TennocHaOxeHHEe HU3KOTEMIIEPAaTYPHONH MaJIOMUHEPATN30BaHHONW TEPMaJIbHOM BOJIOM.

43. | IlpsAmoe ucronb30BaHUE re0TepMaIbHOM SHEpruu. I'eoTepMabHbIe IIEKTPOCTAHIIMHI

IIpuMepHbId OWJIeT K NepBOii PY0EKHOU aTTeCTAINH

MHUHHCTEPCTBO HAYKH M BhICIIEro oopazoBanust PO
I'po3HeHcKui rocyiapCcTBEHHBIN HEPTSIHON TEXHUUECKUH YHUBEpCUTET UM. akaa. M./l. MunoHIKoBa
WHCTUTYT SHEPreTUKU
Kageopa «Tennomexnuxa u cuopasiuxar

ﬂI/ICHI/IHHI/IHa ((AJ'IBTepHaTI/IBHI)Ie M BO30OHOBJIIEMBIEC HCTOYHUKU OSHEPTHUN»

['pynna TIC-24




Buiaer Ne 1

1.

Pa3Benounoe OypeHue u npoOemMbl 00yCTPOMCTBA MECTOPOXKICHHS.

2. OcHOBHbBIE IPEUMYIIECTBA TEPMOSAEPHOI SHEPTETUKH

3. T'eorepmanbHas sueprus. Pactipenenenue, 00bEMbI U 3¢ (HEKTUBHOCTh MPUMEHEHUSI.

3aB. kadenpoit «TernmoTeXxHuKa 1 THIPABINKa» T.5.93upbaeB

7.1.2 Bonpochl KO BTOPO PYOE:KHOMH aTTEeCTALIMHU

1. | MIHTEeHCHUBHOCTD COJHEYHOTO M3JTyUCHHSI

2. | KoHCTpYKIHS U MaTepUasIbl CONTHEYHBIX 3JIEMEHTOB.

3. | BonbT-aMnepHasi XapaKTepUCTUKA COIHEYHOrO 3JI€MEHTA

4. | ®oTosnekTpUUECKUEe CBOMCTBA P—N MEPEXO/Ia.

5. | Knaccudukaiys u OCHOBHBIE 3JIEMEHTHI TEJTUOCUCTEM.

6. | KoHIeHTpUpYOIHE TeIuonpreMHUKH. [III0CKHE CONMHEYHBIE KOJUIEKTOPBI.

7. | DHepreTrdeckuii GasaHC TEMIOBOrO aKKyMyJISTOpa

8. | TenysoBoe aKKyMYJUPOBAaHUE IHEPTHUH.

9. | Knaccugukaius akKkyMyJIiTOPOB TeIIa.

10. | Knaccudukanus akkyMyJIsTOpPOB TEILIA.

11. | IlpoucxosxaeHue BeTpa U BeTpoBble 30HbI Poccuu. TUIbl BETPOIHEPreTHUECKUX YCTaHOBOK.

12. | Knaccugukaiusi BeTpogBUrarTesiei o NpuHuuIy padoThl.

13. | PaboTa MoBepXHOCTH IPU ACHCTBUM HA HEE CHJIbI BETPA.

14. | PaGoTa BeTpOBOI0 KoOJieca KPbUIHbYATOI'O BETPOABUTATEIIA.
BerpoanekTpocranimn. BeTpoycTaHOBKH.

15. | bananc Bo30OHOBIsieMol sHepruu okeaHa. OCHOBBI MpeoOpa30BaHMUsl SHEPTUU BOJIH.

16. | O6mme cBeenns 06 MCMIOIB30BAHNM SHEPTUM PHIIHBOB.

17. | MomuoCTh IPUIMBHBIX TEYEHUH U TIPUIMBHOTO MOIbEMA BOJIBI

18. | Vicnonb3oBaHUE SHEPTUU IPUIMBOB U MOPCKUX T€UEHHUH.

19. | Pecypcel TennoBoii sHeprum okeana.

20. | Cxema OTDC, paboTaromieii Mo 3aMKHYTOMY LIHKITY.

21. | Vicnonw3oBanue nepenasia TeMIepaTyp okeaH-arMocdepa.

22. | Ilpsamoe npeoOpa3oBaHHe TEIJIOBON SHEPIHUH.

23. | DHepreTHKa Ha HETPAIUIIMOHHBIX BUIAX TOILUIMBA.

24. | lllema, otxonmbl jeconepepabOTku, TOpd. YCIOBUS HCIOIB30BAHUS, MPOOJIEMBI, OTIBIT
IPUMEHEHHs B KaUeCTBE TOIIMBA

25 | Panc, 6uoatano, Ouoausens U ap. — npobsieMbl cOopa ¥ IPUMEHEHHUSL.

26 | 3onbl addexkTuBHOrO npuMeHeHus. [lpodaemsl cbopa U CeneKInu.

27 | llepepaboTka Maces, CAKUTaHHEe TOKCHYHBIX OTXOJIOB.

28 | BropuuHsle 3HEpropecypchl pa3HOro NOTEHIMAIIA.

29 | IIpomslinieHHble cToku. Micnonbp3oBanue OMO-CTOKOB.

30 | Dkosnoruyeckue npobJieMbl SHEPTETHKH.

31. | MecTo HeTpaAUIIMOHHBIX HICTOUHUKOB B Y/I0BJIETBOPEHUH YHEPTETHUECKUX MOTpeOHOCTEH
YyeJloBeKa.

32. | XapaKTepUCTHUKH OCHOBHBIX MPOMBIIUIEHHBIX HCTOYHUKOB BEIOPOCOB 3arps3HSIOIINX
BEIIECTB.

33. | OcHOBHBIE MIOKA3aTeIN HOPMHUPOBAHUS Ka4eCTBA OKPYIKAOIIEH CPeAbl M BPEAHBIX BELIECT B

IMPOMBIINIJICHHBIX BBI6pOCB.X.

IIpuMepHbIii OUJIeT KO BTOPO PYOEKHOH aTTeCTALMH




MUHUCTEPCTBO HAYKH U BBICIIIETO 0Opa3oBanus PD

I'po3HeHckuit rocyiapcTBEHHBIN HEPTSIHON TEXHUYECKUH yHUBEpCUTET uM. akaa. M.J[. MuutmoHIuKoBa

WHCTUTYT SHEPTreTHKH
Kageopa «Tennomexnuxa u 2uopaenuxay

I[I/ICL[I/IHJII/IHEI ((AJIBTCpHaTI/IBHBIG 1 BO30OHOBIIEMBIE HCTOUYHUKHU SHCPIHUn»

I'pynna TIC- 24

BuJjier Ne 1

1.

Kpynueitmme ['9C B mupe u Poccun.

2. OcHOBHbBIE IPEUMYIIECTBA TEPMOSAEPHOI SJHEPTETUKU

3. Conneunas sHeprusi. KomiekTopsl U coJHeuHble 0aTapeu.

3aB. kadeapoii «T u I'», noneHT T.b.23upbaeB

7.2. Bonpocel Kk 3k3aMeHy N0 AUCHHUILINHE «AJIbTEpHATUBHBIE U BO30OHOBIIIEMBIE

HCTOYHHKU SHCPTHUUN»

1.

Tunel 3HEpropecypcoB. Bo3MOXKHOCTH UCIOIB30BAaHUSI PA3IUYHBIX THUIIOB SHEPTOPECYPCOB.
[Tporuo3sl pacroiaraeMblX 3aMacoB U MX UCUEpIAHUSI.

2.

[TpoGnembl m00BIMM W TpaHcmopta HepTH. Pa3BemodHoe OypeHHE W TPOOIEMBI
o0ycTpoiicTBa MectoposxaeHus. [Ipobiemspl skcruTyatanu HeQTAHBIX MECTOPOKICHUH.

[TpoGieMBl SKOJOTHIECKON OE30MacHOCTH MpHU 00bIYe U TpaHcmopTe HedTru. Bribop Tpacc
JUTSl MArMCTPAIbHBIX HE(DTEIPOBOIOB.

HanéxHocts He(dTenpoBOJOB, AMATHOCTHKA COCTOSHUNA TpyOONmpPOBOAOB, MPOOIEMbI
yreuek. TaHKEpHBIE TTEPEBO3KH CHIPO HEDTH B HEPTEIIPOTYKTOB.

[TpoGaemsbl iepepaboTku Chipoit He(TH, 3arpsI3HEHUE TPYHTOBBIX BOJI.

[IporHo3sl pacmojaraempix 3amacoB Ta3a M BO3MOXHOCTH HMX HCUEpIaHUS.
TpancnopTupoBaHue rasa o razonpoBojaM, CTpyKTypa razonpoBooB. I[IpoGieMsr
J00bIYM U TpaHCIIOpTA ras3a

Pa3Begounoe OypeHue u mpoOIeMbl OO0YCTPOICTBA Ta30BBIX MECTOPOKIACHHM.
[Tpo6sieMbl SKCTIITyaTallud MECTOPOXKICHUSI.

VTunuzanus — MOTEHUUAIBHOH  JHEPrHM  MAaruCTPalbHOTO  HPUPOJHOTO  rasa  Ha
ra3opas3[aTovyHblX W Ta30paclpeneuTeIbHbIX CcTaHnusax. [IpoOIeMbl IKOIOTHYECKOM
0€30MmacHOCTH MPU JT00BIUE U TPAHCIIOPTE MPUPOJHOTO ra3a.

Yeono. TlporHo3sl pacrnojiaraeéMbIX 3amacoB M uX ucuepnanus. [IpoOremsl 100buu U
TpaHcnopTa yriia.  [IpoGiemsl 3kojoruyeckoi 0€30MacHOCTU MpH JOObIYE M TPaHCHOPTE
YT,

10.

Toprouue cnanyvr. TIporHO3BI pacroliaraeéMbIX 3aMacoB U HMX wHcueprnaHus. [Ipobremsl
JMOOBIYM W TpaHCHopTa roprouux ciaHies. [IpobreMbl 3KOMOTrHYecKOi 0€30MacHOCTH TIPH
J00bIUe ¥ TPAHCTIOPTE TOPIOYUX CIIAHIIEB.

11.

[Tpo6GyieMbl MPOU3BOACTBA U TPAHCIIOPTA siAepHOTrOo TomMBa. [Ipo6iieMbl skoI0rnuecKon
0€30I1aCHOCTH ITPU MPOM3BOJICTBE M TPAHCIIOPTE SJEPHOTO TOILIMBA.

12.

OCHOBHBIE IPEUMYILECTBA TEPMOSIACPHON SHEPTreTUKHU. THUIIBI TEPMOSIIEPHBIX PEAKTOPOB.

13.

[Tpobnemb! ynpaBisieMoro TepMosifiepHoro cuHTesa. [Ipo0neMsl yiep:kaHus 1ia3mMbl B
TepMOsiIepHOM peakTope. I1poOaeMbl TemI00TBO1a B TEPMOSIAEPHBIX PEAKTOPAX.

14.

TpaauiMoHHbIE U HETPAAUIIMOHHBIC NCTOYHUKH SHEPTUU. 3arackl U TUHAMUKA MTOTPeOIeHUS
SHEPTOpPecypcoB, MoJUTHKAa Poccuum B 00J1aCTM HETPATUIIMOHHBIX W BO300HOBIISIEMBIX
HMCTOYHHMKOB YHEPTUHU.

15.

OcHoBHbIE 00BEKTHI HETpaIuLMOHHOM 3HepreTuku Poccuu. Conneunas sHeprusi. OObEMBI 1
3¢ (HEeKTUBHOCTh IPUMEHEHHUSI.

16.

["'eorepmanbHas sHeprus. Pacnpenenenue, 00bEMbI ¥ 3)(HEKTUBHOCTh MPUMEHEHUSI.

17.

Berposas sueprus. Pacnpenenenue u 3¢dexTuBHOCTS TpuMeHeHus. [Iporcxokienne BeTpa
U BeTpoBble 30HbI Poccuu. Tunsl BeTposHepreTuyeckux yctaHoBok. Knaccudukanus




BETPOJIBUTATENICH IO MPUHIUITY paOboThl. PaboTa MOBEpXHOCTH MPH IEHCTBUN Ha HEE CUIIBI
BeTpa. BerposnekTpocTanumu. BeTpoycTaHOBKH.

18. | BomHoBas sHeprus. Meromnyecs BO3SMOXHOCTH U 3P PEeKTUBHOCTD TpUMeHeHHs. bananc
BO300HOBIIsIEeMOM 3Heprun okeaHa. OCHOBBI IpeoOpa3oBaHus 3Hepruu BosH. O0mue
CBeJICHUS 00 MCIOJIB30BAaHUU SHEPTUH NIPHIUBOB.

19. | IlpunuBHas 3Heprus. Meromuecs BO3MOXKHOCTU U 3()(PEKTHUBHOCTh IPUMEHEHUSI.
MoIHOCTb NPUIMBHBIX TEYEHUH U IPUIMBHOTIO MOAbEMa BOAbI. Vcronbp30BaHUE SHEPTrun
MIPUIIMBOB U MOPCKUX TeueHUM. Pecypchl TemnoBoii sneprun okeana. Cxema OTOC,
paboTaronieil 110 3aMKHYTOMY LIMKIy. Mcrionb3oBaHue nepenajga TeMIepaTryp OKeaH-
atMocdepa.

20. | Ucrounuku reorepmanbHoro remia. [logzemubie TepManbHble BOBI. 3anacsl U
pacnpocTpaHeHue TepMaJIbHbBIX BoA. COCTOsIHME re0TepMaIbHOM dHepreTuku B PO.

21. | TemocHa0XeHHE BBICOKOTEMIIEPATYPHOUM CHIIBHO MUHEPAITM30BaHHON TEPMaJIbHON BOIOM.
TennocHabxeHne HU3KOTEMIIEPATYPHON MAJIOMUHEPATM30BaHHON TEPMAJIbHON BOIOM.
[Tpsimoe ucnop30BaHuE re0TepMaIbHON I3HEPrHU. ['eoTepMabHbIe JJIEKTPOCTAHLIUU

22. | IHTEHCUBHOCTb COJHEYHOrO u3ilydeHus. KOHCTpykuMs M MaTepuanbl COJHEYHBIX
AJIEMEHTOB.

23. | BonbT-amnepHas XapakTEpUCTHKA COIHEYHOro siaeMeHTa. DOTO>IeKTpHYECKHE CBOWCTBA
p—n nepexoa.

24. | Knaccuukauus ¥ OCHOBHBIE  DJJIEMEHTHI  renMocucTeM.  KOHIEHTpUpyrolue
reJinonpueMHUKH. [11ockre colHeYHbIe KOJIEKTOPBI.

25. | DHepreTuyeckuii GamaHc TEMIOBOTO aKKyMyJaTopa. TeIIOBOE€ aKKyMyJIHpPOBaHHE
DHEPIUM.

26. | Knaccudukanus akKyMyJsaTopoB Temna. IIpsiMoe mpeo6pa3oBaHue TEIIOBOM YHEPTHH.

27. | HerpaauioHHble ¥ BO300OHOBJIsIEMblE HCTOUHUKHU SHEPTHH

28. | DHepreTuka Ha HETPaJAULMOHHBIX BUJax Torumea. lllena, oTxonbl neconepepaboTku, TOpd.
Y cnoBUs MCIIOJIB30BAaHUS, IPOOJIEMBI, ONBIT MPUMEHEHHS B KAUECTBE TOIJIMBA

32. | T'a3otypOuHHBIe UK. [Tapora3oBble IIUKIIbL.

34. | Paboune tena. KoHCcTpyKIIMOHHBIE MaTepUaibl. JPO3MOHHO-KOPPO3UOHHBIE MPOIECCHI.
ConeotioxeHue.

35. | ITapoBble TypOMHBI Ha BIaKHOM Iape.

36. | I'azoBble TypOunbl. Komnpeccopsl. Hacockl. IlaporenepaTopsl.

37. | BogHo-xumuueckue pexxumbl. KongeHcalnonuble ycTaHOBKHU. TenaooOMeHHHUKH.

39. | DHepropecypcocbepexeHme

40. | Dkonornyeckue NpoodIEMbl SHEPTETUKU. MeCTO HEeTpaIuIIMOHHBIX HCTOYHUKOB B

YIOBJIETBOPEHUHU IHEPTETUUECKHUX MOTPEOHOCTEN UeoBeKa. XapaKTePUCTUKHU OCHOBHBIX
MIPOMBINIJICHHBIX HCTOUHUKOB BEIOPOCOB 3arpsI3HSIONINX BEIECTB.

Oo0pa3sen 3k3aMeHAIHOHHOI0 OMJIeTA MO AU CHUIJINHE

MHuUHHCTEPCTBO HAYKH | BhICIIEro oopazosanus PO
I'po3HeHCKHit rocyrapcTBEHHBIN HE(DTSHON TEXHHYECKUHA YHUBEPCUTET UM. akazd. M./[. MwnoHmukoBa
WHCTUTYT 3HEPreTUKHI
Kagheopa «Tennomexnuxa u euopagiuxay

HI/ICHI/IHHI/IHa «AJ'IBTepHaTI/IBHBIe 1 BO30OHOBJIAEMBIEC HCTOYHUKHU SHEPTUN»

['pynna TIC-21 Cemectp - 8




Bujer Ne 1

1. OCHOBHBIE IPEUMYILIECTBA TEPMOSICPHON SHEPTeTUKH THITBI TEPMOSAEPHBIX PEAKTOPOB.

2. ["'eorepmanbHas sHeprus. Pacnpenenenue, 00bEMbI 1 9 (HEKTUBHOCTH TPUMEHEHHUSI.

3. Bonbr-amnepHas xapakTepuCcTHKa COTHEUHOTO dieMeHTa [1po0iaeMbl pa3BUTHs 1
COBEPIICHCTBOBAHMUS CXEM M KOHCTPYKIIMH TETJI0-9HEPrOyCTaHOBOK.

4. OcHOBHBIE TIOKa3aTeT HOPMUPOBAHMS Ka4eCTBA OKPYKAIOLIEH CpeJibl M BPETHBIX BEIIECT B

IMPOMBIIIJICHHBIX BBI6pOC3.X.

3aB. kadenpoii
«TennorexHuKa U TUAPABINKAY T.5.93upbaes

kW

7.

8.

9.

10.
11.
12.
13.
14.
15.
16.
17.

18.

7.3 Tekyuiuii KOHTPOJIb

BOl'[pOCl)I K NPAKTUIE€CKUM 3aHATUAM

[Tpu3Haky TEXHOT€HHOT'O BIMSHUS HA KIUMaT U noroay oobekTo TOK.

Ocobennocts Poccuu B acrekTe BO3IEHCTBHS Ha OKpykawomlylo cpeny? Kiaccudpukanms
BETpO/IBUraTesel no npuHuuIy padotsl. PaboTa moBepXHOCTH IpH JAEHCTBUM HA HEE CUJIBI BETpa.
Pabota BeTpoBOTro Kojeca KpbuUIbYaToro BETPOABUTATEIS.
BerpoanekTpocTaHyi.
BerpoycTaHoBkH.
DKosornyeckre npoodaeMbl SHEPTETUKH.
MecTo HETpaAWIMOHHBIX HMCTOYHHKOB B YAOBJIETBOPEHHH JHEPTrEeTHUYECKUX MOTPEeOHOCTEH
4eJI0BEKA.
XapaKkTepUCTUKN OCHOBHBIX TPOMBIIIIIEHHBIX HCTOYHIKOB BEIOPOCOB 3arps3HSIOIINX BEIIECTB.
VI cTOYHNKH TreoTepMaibHOTO TeTlia.
[TonzemHble TEpMaNbHbBIE BOJIBI. 3aachl U pacpOCTPaHEHUE TEPMAIbHBIX BOJ.
CocTosHHE reoTepMaIbHON YHEPTETUKHU B PO.
Turbl 3HEPropecypcoB.
B03M0OKHOCTH HCIIONIB30BaHUS PA3TUYHBIX THUIIOB SHEPIOPECYPCOB.
[Tporuo3ssl pacrosiaraéMbIX 3aacoB U UX UCUEpIAHUSI.
[Tpo6aembl 100BIYM U TpaHCTIOPTA HEPTH.
Pa3Benounoe OypeHue u npobdiaemMbl 00yCTpOIiCTBAa MECTOPOXKIEHUS.
[TpobGnemsl sKkcITyaTauuy HEPTAHBIX MECTOPOXKICHHM.
[TpoGieMbl 3KOJIOTHYECKON O€30MaCHOCTH MPH 100bIY€E U TPAHCIIOPTE HEPTH.

Br160p Tpacc st MarucTpaabHbBIX HEPTENPOBOIOB




7.4 Onucanue nokaszareneil U KpUTEPHEB OLICHUBAHUSA KOMIETCHIIMHA HA Pa3IMYHBIX ATamnax ux (HOpMUPOBAHUS, ONMHCAHHE

IIKaJIbl OOCHHUBAHUA.

Tabanuna 7
Ilnanupyemble pe3y/IbTaThl 0CBOCHHSI Kpurtepun onleHuBaHus pe3y/ibTaTOB 00y4eHUsI HaumenoBanue
KOMIIETeHIIH OLEHOYHOT' 0
MeHee 41 6a10B 41-60 6an10B 61-80 6a110B 81-100 6an10B cpeacTsa
(Hey10BJIETBOPUTENBHO) | (YI0BJIETBOPUTEILHO) (xopoiuo) (oTJaMYHO)
OIIK-3 CriocoGeH 1eMOHCTPUPOBATh MPUMEHEHHE OCHOBHBIX CIIOCOOOB MOTydeHHs, TPeoOpa3oBaHusl, TPAHCIIOPTA U UCTIOIB30BAHUS TEILUIOTHI
B TEIJIOTEXHUYECKHX YCTAHOBKAX U CUCTEMAX
3HATD: CdopmupoBaHHEIE, CdopmupoBannbsie | Bonpocs! k
—  THIOBI SHEPropecypcoB, HO coJiepiKallne CHCTEMaTHYCCKHE aTTeCTALUAM U
BO3MOKHOCTH e m— OTJIeNbHBIC 3HAHHS K TIPAKTHYECKUM
PA3ITIIHBIX THTIOB npoOeITbl 3HAHUS pabotam, TeMbI
3HEPIrOpECypCOB. nu ux pegepatos,
JIOKJIaJI0B.
XapaKTEPUCTHKU;
— TpaJuLIMOHHbBIE u
HETpaJUIMOHHbIE HMCTOYHHMKHU
SHEPIUH, BO30OHOBIsIeMble U | PparMeHTapHbIC 3HAHUS Henonnsle 3HanMs
HEBO300HOBJISIEMblE  MCTOYHUKHU
SHEpPruuy;
— aAHAJIU3UPOBATh
€CTECTBEHHOHAYUYHYK CYIIHOCTb
npoOJieM, BO3HUKAIOIIMX B XOJE
npodeccuoHanbHOM
JIESATEIbHOCTH.
YMeTh: YMeHus NosHeble, CdopmupoBanHbie
— yYMeTh ONpeAeNsaTh HOTPEOHOCTH A0y CKarOTCA VMeHus
NPOM3BOACTBA B  TOILIMBHO- YacTHyHbIe yMEHUS Hemnonuele ymenus HebobIIHe
HEPreTUUECKUX pecypcax, omIHOKK
OJTOTOBKE 000CHOBaHUH




TEXHUYECKOTO IEPEBOOPYKECHHUS,
pa3BUTHUSA HHEProX03sHCTBa,
PEKOHCTPYKIIMA U MOJACPHU3ALNU
OPEANPUATHA -  HCTOYHHUKOB
SHECPTHUn n CHUCTEM
SHEpProcHaOKeHus;

yMeTh IUIAHUPOBAaTh U CTaBHUTh
3aa4d MCCIIEeOBaHUs, BBIOMPATH

METO/bI JKCIIEPUMEHTAIILHOU
paboThl, HHTEPHPETUPOBATH U
IIPEACTABIIATH pe3ynbTaThl

HAay4YHBIX HCCHCﬂOBaHHﬁ, JaBaTb
MMPAKTUYCCKUEC PCKOMCHAALIUU II0
HNX BHCAPCHUIO B IIPOU3BOACTBO.

BJIAJ1€Th:

CIIOCOOHOCTBIO K  ONPEJICIICHUIO
IoKa3aTesen TEXHUYECKOTO
YPOBHS IIPOEKTUPYEMBIX

OOBEKTOB HIJIM TEXHOJIOTHYCCKHX
CXEM;

HPOTHO3aMHU pacrosaraeMbIx
3armacos SHEPropecypcoB
Pa3IMYHOTO TPOUCXOKACHHUS |
IPEe/ICTaBISAT yCIIOBUS ux

COXpPAaHCHUA W BO3MOXHOCTH HX
HUCYCpIIaHu,

- METOJaMH KJ'IaCCI/I(l)I/IKaHI/II/I OCHOBHBIX
QJICMCHTOB T'CIIMOCHCTCM.

YacTH4YHOE BiIaJcHUE
HaBBIKAMHA

Hecucremaruueckoe
HpI/IMeHeHI/Ie HaABBIKOB

B
CHCTEMaTHYECKOM
PUMEHEHUH
HaBBIKOB
JIOIYCKArOTCS
MPOOEITBI
3HaHUI

VYcnemnoe n
CUCTEMATHUYECKOE
MPUMEHEHUE HaBBIKOB




8. OcobenHocTH peajn3anuu TUCUUILTHHBI 1151 MHBAJIU/IO0B U JIUIL €

OrpaHMY€HHBIMHA BO3MOKHOCTHMHU 310POBbS

Jns ocyIIecTBICHUS TPOLEAYP TEKYIIero KOHTPOJS YCIEBAEMOCTH M TPOMEXYTOYHOM
aTTecTalii OO0YYaromIMXCsl CO3/aHbl (POHJIBI OIICHOYHBIX CPEJIICTB, aTalTHPOBAHHBIC JJIsi HHBAIUIOB U
JUI] C OTrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3/I0POBbS U TO3BOJIIONINE OIICHUTH JOCTHKCHHE HMH
3aIUIAHUPOBAHHBIX B OCHOBHOM 0O0pa30BaTeIbHON MpOrpaMMe pe3yjbTaTOB OOYYEHHS M YPOBECHB
c(hOPMUPOBAHHOCTH BCEX KOMIICTCHIIMM, 3asBJIEHHBIX B 00pa3oBaTelbHOW mporpamme. Dopma
MPOBEACHUS TEKyIIEH aTTecTalluud JJIg CTYJCHTOB-MHBAJIUJOB YCTAHABIMBACTCS C Yy4YE€TOM
WHIVUBUAYATBHBIX TCUXO(DH3UIECKHX OCOOCHHOCTEH (YCTHO, MUChMEHHO Ha Oymare, MUCHBMEHHO Ha
KOMIIbloTepe, B Qopme TectupoBaHus u T.1.). [Ipu TectupoBaHuu s crabOBUISAIIMX CTYACHTOB
UCIOJNB3YIOTCA (OHJIBI OIICHOYHBIX CPEICTB C yKpYNMHEHHbIM HipudToMm. Ha sk3ameH mpuriamaercs
CONPOBOXIAMOIINNA, KOTOPBIA  OOCCIICYMBAET TEXHUYECKOE COMPOBOXKJICHWE cryAcHTY. [lpm
HEOOXOJIUMOCTH CTYACHTY-HHBAIUAY MPEIOCTABISICTCS TOTIOTHUTEILHOS BPEMsI JIJIsl TOJATOTOBKH OTBETA
Ha »JK3aMmeHe (wiu 3auere). OOydarommecs € OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3[I0POBBSL U
oOydaroluecss HMHBAIUIBI 00ECIEYMBAIOTCS TMEYATHBIMH M 3JEKTPOHHBIMH 00pa30BaTEIbHBIMU
pecypcamu (TmporpamMmbl, ydeOHBIC IOCOOHMS I CaMOCTOSATENbHOW paboTel W T.1.) B Qopmax,
QIAITHPOBAHHBIX K OTPAaHUYCHUSM UX 3JI0POBbSI U BOCTIPUATHS HH(POPMAITUH:

1) JUTSL UHBAJIUIOB U JIUI[ C OTPaHUYCHHBIMU BO3MOKHOCTSIMHU 3/I0POBbS 110 3PEHUIO:

- IS cJelbIX: 3aJlaHds [UIsl BBINOJHEHHS Ha CEMUHApax U MPAKTHYECKUX 3aHSTHUAX
opopMIIsIIOTCS  penbepHO-TOUeUHbIM TpudToM bpaitnst win B BUAE JJIEKTPOHHOTO JTOKYMEHTA,
JIOCTYITHOTO C TIOMOIIBIO KOMIIBIOTEpPA CO CIEIHMATM3UPOBAHHBIM MPOTPAMMHBIM OOECIeYeHUEM IS
CJIETIBIX, TUOO 3aYUTHIBAIOTCS ACCHCTEHTOM; MMChbMEHHBIE 3a/IaHUs BBIMOJHAIOTCS Ha Oymare penbedHo-
ToueyHbIM mpudToM bpailng wunm Ha KOMIBIOTEpE CO CIEHHUATHU3UPOBAHHBIM MPOTPAMMHBIM
o0OecrieueHrneM ISl CJETBIX MO0 HAIWKTOBBIBAIOTCS ACCUCTEHTY; OOYyYaroIIMMCS 7S BBITOJHEHUS
3a/IaHusl TIPU HEOOXOIUMOCTH MPETOCTABIISIETCS KOMIUIEKT MUChbMEHHBIX MPUHAJICKHOCTEH M Oymara
JUIS  TIHCbMa  peibeHO-TOYeHYHBIM mpudToM bpainsg, KoMIblOTep €O CHCIHATU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTICYEHUEM IS CIIETBIX;

- A8 cIa0OBHASIIUX: 00€CTIeYnBACTCS] WHIUBUAYaIbHOE PAaBHOMEPHOE OCBEICHHE HE MEHee
300 mrokc; oOydYaromMMCsi JUIsi BBITIOJIHGHHS 3aJlaHusl TPU  HEOOXOIWMOCTH TPEAOCTaBIIACTCS
YBEITMYMBAIOINIEE YCTPONCTBO; BO3MOXKHO TaKXE WCIOIb30BaHHE COOCTBEHHBIX YBEIWUHBAIOIINX
YCTPOMCTB; 3a1aHUS JUIS BHITIOTHEHUS 3aJaHU OPOPMIISIFOTCS] YBEITMUYEHHBIM MIPUPTOM;

2) JUTSL UTHBAJIUIOB U JIUII C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI MO CJIYXY:

- ISl TIIYXMX M cJIadocablammux: o0ecrneurnBaeTcsl HaTMIue 3BYKOYCHIIMBAIOIIEH ammaparypbl
KOJJIEKTUBHOTI'O MOJIE30BaHU, npu HEOOXOIUMOCTH oOydJaroumces MPEAOCTABIISACTCS

3BYKOYCWJIMBAIOIasa arraparypa HHAWBUAYAJIbHOTO I10JIb30BAaHUA, npeaoOCTaBIAIOTCA ycCiyru



CYpOOIIEPEBOIUNKA,

- a8 CJeNOrJyXux JIOMyCKAaeTCs TNPUCYTCTBHE aCCHCTEHTA, OKAa3bIBAIOIIETO YCIYTH
TU(IOCYPIOTIEPEBOUMKA (TIOMUMO TpPEOOBaHU, BBITOIHSIEMBIX COOTBETCTBEHHO Uil CJCMBIX |
TIIyXuX);

3) JUIS JIAI C TSDKENBIMU HApYIICHUSIMH PEYH, TIYXUX, CIA0OCHBIIIANUX JICKIHUH |
CEMHUHAPHI, TPOBOJANMBIC B YCTHOH opMe, MPOBOISATCS B MUCHMEHHOU (opMe;

4) JUIS WHBAIAIOB W JIMII C OTPAHMYEHHBIMA BO3MOXXHOCTSIMU 3J0POBbS, HMEIOIIHX
HAPYLIEHHUS ONMOPHO-IBUTATEJHLHOIO anmnapara:

- JUId JIMI C HApPYUICHUSMHU OMOPHO-JABHTaTEIBHOIO ariapara, HapyIICHUSMHU JIBUTATEIbHBIX
(GyHKIIUH BEPXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHUX KOHEYHOCTEH: MHCHbMCHHBIC 3aJaHUs
BHITIOJHSIOTCS Ha KOMITBIOTEPE CO  CICIHAIM3UPOBAHHBIM IPOTPAMMHEIM  OOECIICYCHUEM  HJTH
HA/IMKTOBBIBAIOTCSl ACCUCTCHTY; BBINIOJHECHUE 3a/laHUil (TECTOB, KOHTPOJBHBIX paboT), MPOBOIAMMEBIC B

MUCBEMEHHOMN (hopMe, TPOBOAATCA B YCTHOM opMe MmyTeM orpoca, 6ecebl ¢ 00ydaromumcs.

9. YueOHO-MeTOAUYECKOe U HHPOPMAIIMOHHOE OOecnievyeHne JUCHUIINHbI

9.1 JIuteparypa

1. | a) ocHOBHas JuTepaTypa:
Ymako B.f. CoBpemennble npoOiaemMbl 3JIEKTPOIHEPTETHUKU [DIEKTPOHHBIN pecypc]:
yueOHoe mocobue/ YmakoB B.Sl.— DOnekTpon. TekcroBbie aaHHbie.— Tomck: Tomckuii
MOJINTEXHUYECKUN YHUBEPCUTET, 2014.— 447 (G Pexxum JOCTYyIIA:
http://www.iprbookshop.ru/34715.html.— 3BC «IPRbooks»

2. 1. MutpodanoB C.B. DHeprocOepexeHre B dHEPreTHKE [DIEKTPOHHBIM pecypc]: yueOHoe
nocobue/ Mutpodanos C.B., KunbmerseBa O.M1.— DNeKTpOH. TEKCTOBbIE JIaHHbBIE.—

Open6ypr: OpenOyprckuii rocynapctBennbiii yausepcurer, 9bC ACB, 2015.— 127 c.—
Pexxum poctyna: http:// www.iprbookshop.ru/6143 1.html.— 3B5C «IPRbooks».

0) 10MOJTHUTEIbHAS JUTEpPaTypa:

1. | Bopouun A.M. CoBpemeHHble NpOOJIEMbl TEMJIOra30CHAOKEHHUsI HACEIEHHBIX MECT H
OpeanpusaTHil [DIeKTpOHHBIM pecypc]: yuedHoe mocodue (kypc nekuuit)) Boponun A.M.—
OnekTpoH. TekcToBble JaHHble.— CraBpomnonb: CeBepo-KaBkasckuii — (enepanbHblii
yuuBepcuteT, 2014.— 199 ¢.— Pexum noctyma: http://www.iprbookshop.ru/63223.html.—
3BC «IPRbooks»

B) UHTEepHeT-pecypcesl
HNuTepHer pecypc - www.gstou.ru, 3iekTpoHHble Oubnuoreunsie cuctembl (OBC): «IPRbooksy,
«KoncynpranT crynentay, «Ibooksy», «Jlaaby.

news.tpu.rwyCoObITHs) ... sovremennye p.html
igrate.comyenergetics/problemy...energetiki/
Arhangelsk.BezFormata.ruyJlentay...-laverova/9232187
new.mephi.rwyentrant/mephi/remote-projects/modern. ..
petrsu.ruyChairs/KEPIE/Belyakov genenerg.pdf
cendomzn.ucoz.rwyindex/0-19460
mpei.rwlang/rus/main/aboutuniversity/
knowledge.allbest.ru)
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http://www.gstou.ru/
http://news.tpu.ru/
http://news.tpu.ru/event/
http://news.tpu.ru/event/2014/04/04/21367-lekciya_vasiliya_ushakova_sovremennye_p.html
http://iqrate.com/
http://iqrate.com/energetics/problemy-sovremennoy-energetiki/
http://arhangelsk.bezformata.ru/
http://arhangelsk.bezformata.ru/listnews/
http://arhangelsk.bezformata.ru/listnews/safu-akademika-nikolaya-laverova/9232187/
http://new.mephi.ru/
http://new.mephi.ru/entrant/mephi/remote-projects/modern-science
http://www.petrsu.ru/
http://www.petrsu.ru/Chairs/KEPIE/Belyakov_genenerg.pdf
http://cendomzn.ucoz.ru/
http://cendomzn.ucoz.ru/index/0-19460
http://www.mpei.ru/
http://www.mpei.ru/lang/rus/main/aboutuniversity/trainingwork/learnprogs/mart/programs/programs01/2-9-2.doc
http://knowledge.allbest.ru/

1 9. [ grandars.rwMucTrTy ) MEpOBas SKOHOMEKa JHEpreTHdecKas pobiema

9.2 MeToan4yeckne yKa3aHus M0 OCBOCHHMIO TN CHUILINHBI (I[priiokeHue)

I) IPOrpaMMHO€E 1 KOMMYHHKALIMOHHOE o0ecrevyeHune
Cpencta obecrnieueH s OCBOCHUSI TUCIUILIAHBI
Pacuetnbie koMmnbrotepusie nporpammel: MATHCAD, EXEL.

1. DJIEKTPOHHBIA KOHCHEKT JIEKUUI M DICKTPOHHO-OO0YYAIOMIMH KOMIUIEKC IO JUCHHUILINHE
«ATnbTEpHATUBHBIE U BO30OHOBIIIEMbIE HICTOUHUKU SHEPTUN
2. TecTbl 111 KOMIIBIOTEPHOTO TECTHPOBAHHS CTYACHTOB

10. MaTepuajbHO-TeXHHYECKOe o0ecnedeHne JUCHUIINHbI

Jlna obecrniedyeHuss OCBOEHUSI NUCUUIUIMHBI HEOOXOIMMO Haiuuue y4eOHOU aynauTopuu, CHaO0KEHHOM
MYJIbTUMEIUHHBIMU CPEICTBAMHU IS IIPEACTABIICHUS IPE3CHTAIINIA JICKIIUH 1 ITOKa3a YIeOHBIX (PUITBMOB.

Kiacc ¢ mepcoHalbHBIME KOMIIBIOTEpAMH [T TMPOBEACHUS MPAKTHYECKUX 3aHATHA U BHPTYAIbHbBIX
mabopaTopHBIX padoT.

YueOnas ayautopus kadenpst "T u [, Ne2-21, Nel-19°  chaGxennas MYJIbTUMEAUMHBIMUA CPEACTBAMU
JUTSL TIPEJICTABIICHHUS IPE3CHTAIIUH | IT0Ka3a y9eOHBIX (PMIIBMOB.

11. lono/iHeHnst U MI3MEHEHHs B pa0oueil mporpaMMe Ha y4eOHBbI 1o

JlomonHeHUsT ¥ W3MEHEHUsT B padouue MpPOrpaMMbl BHOCSTCS €XKEroJAHO Iepe] HauajioM HOBOTO
yuebHoro roga mo Qopme. VM3meHeHus DOMKHBI OQOPMIIATHCS TOKYMEHTAJIbHO W BHOCSTCS BO BCE
YUTEHHBIE HK3EMILISPHI.

[IporpamMma cocTtaBieHa B COOTBETCTBUMM C [‘ocymapcTBeHHBIM 0OOpa30BaTENbHBIM CTaHAAPTOM
BbICIIEr0 MpogeccuoHanbHOro oOpa3oBaHus Mo HamnpasieHuto 13.03.01 — TemnosHepretuka u
TEIJIOTEXHHKA.

IIpesenTanumn:

Hacocsel u rugponpuBosl

Oueprobanancsl TOP ux cocrosiHue u kinaccuduxarms;

[TporHo3bl pacmoyiaraeMblX 3aMacoB M X UCUEPIIaHHSI.

Y2onw. IIporao3sl pacnosaraéMpix 3aracoB M UX HCUEPIIaHUS.

loprouue cranywi. [IpOrHo3bl pacnosaraéMplxX 3a1acoB U UX UCUEPIIAHUS.
['uapossieKTpcTaHIKu

TennoBble 1 aTOMHBIE AJIEKTPOCTAHIIUN

Termnonepenaua

Meponpusartus 1o 3Hepro’dpheKTUBHOCTH U d3HEprocOepexernio (20 cnaiaos);
DHeprocOepexeHne U ee poiib B )KKU3HU o011ecTBa (52 ciaiioB);
HNndopmanmonHoe obecrieueHre NPeANPUATHI IHEProcOEPEKEHNIO U TTOBBILICHHUIO
sneprodddexruBHocTH (11 chaiinos);

[TpubopHsIii yueT 35eKTpodHepruu (58 ciaifioB);

OHeproeMkocTh M d3HeproddpekTnBHOCTH (28 crnaiioB);

Bo3o0HoBIsIeMbIe HCTOUHUKH 3Hepruu (15 cnaiinos);

[Ipobaemsbl epepaOOTKH chIpoi HeTH, 3arpsi3HEHHE TPYHTOBBIX BOJ.
[Tpo6siemb! SKcIUTYaTay HEQTSIHBIX MECTOPOKICHHUM.

OcCHOBHBIE IPENMYIIIECTBA TEPMOSIEPHON SHEPTETHKH

TpaauumoHHbIe ¥ HETPAAULMOHHBIE HCTOYHUKH YHEPTHH.

3amacel ¥ JUHAMHUKA TOTPEOJICHUS SHEPTOPECYPCOB, NMOINTHKA Poccuu B 061acT HETpaAMLIMOHHBIX U
BO300HOBJISIEMBIX HCTOYHUKOB SHEPIHH.

OcHOBHBIC 00BEKTHI HETPAAUIIMOHHOM dHepreTnku Poccnn. CoHedHast SHEPTHS
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I'eorepmanbHas sHeprus. Pactipenenenue, 00bEMbI B 3 PEKTUBHOCTH MPUMEHEHHSI.

Pecypchl TennoBo# 3HEPrun OKeaHa.

3HepFeTI/IKa Ha HCTpaJUIIMOHHBIX BHaX TOILJIMBA.

Bropuunsle 3HEpropecypcsl pa3HOro NOTEHIMANA.

ukiel M KOHCTpYKTHBHBIE cxeMbl ADC.

I"azoBbie TypOuHBL. Komnpeccopsl. Hacockl. [TaporenepaTtopsl.

3anopras anmmapatypa. TpyObonpoBobL.

OCHOBHBIE TEIUIOTEXHUYECKHUE XapPaKTCPUCTHUKHU OPraHN4YCCKOI'0 TOIJIMBA.

DKOJIOTHYECKHE HpO6ﬂeMLI OHCPIreTUKN

CYIIIHOCTI) XUMHUYCCKHUX MCTOA0OB OYMCTKH CTOYHBIX BOJ.

PCaFCHTH, HCIIOJIb3YEMBIC IJII OKMCIUTEIbHBIX 1 BOCCTAHOBUTCJIbHBIX METOAOB OYUCTKH

BoiHoe X03iCTBO TPOMITPEATIPHITHH, 000POTHBIE CHCTEMBI BOJTIOCHAOKCHHMSI.

PCaFCHTH, HCIIOJIB3YEMBIC NJIA OKHMCIIMTEIIBHBIX 1 BOCCTAHOBUTEIIBHBIX METOJJOB OYHMCTKH

BOI[HOG XO3SICTBO HpOMHpeI{HpHHTHﬁ, O60pOTHI>IC CHUCTCMBI BO)IOCHa6)KGHI/I$I.

PCaFCHTH, HCIIOJIb3YEMBIC IJII OKMCIUTEIbHBIX 1 BOCCTAHOBUTCIIbHBIX METOJOB OYUCTKH

HpeI/IMYH_IGCTBa 1 HCJOCTAaTKH XUMHUYCCKUX MCTOOO0B OYMCTKH, 00J1acTh IIPUMCHCHU .

MexaHu3MbI OMOJIOTHYSCKOr0 OKUCICHUS BPCAHBIX BEHICCTB B CTOYHEIX BOJAX.

Ob6nacte npuMeHeHHs, 3P HEKTUBHOCTD U MPEUMYIIECTBO OMOIOTUYSCKUX METOIO0B OUUCTKH BOJI.

dakTtopsl Bausore Ha 3PPEKTUBHOCTh pab0Thl OMOIOTHYECKUX OYHCTHBIX COOPYKEHHH.

MeTobl peBapUTEIbHON 00pabOTKH OCaIKOB CTOYHBIX BOJ, X (PU3UUECKas CYIHOCTh U HA3HAYCHUE:
cTa0MIM3aITs, KOHIUIIHOHUPOBaHHEe, 00€3BOKHBAHMHE.

OcHOBHEBIE HarpaBJICHUA Hepepa60TKH raJbBaHOIIJIaMOB, HG(I)TCIHH&MOB 1 rOpoOACKUX OCAAKOB CTOYHBIX
BOJ.

Buaeoduiabpmel:

- Z[BI/I)KGHI/IC KHUJIKOCTH B pa60qu KOJICCC,

- Kak paboraer TOC;

- [Ipunnmn paboThl KOTNA;

- [TapoBoii koTen;

- [lapoBsle TypOHHBL;

- [litams ropenku;

- KopoTkoe 3ambIkaHue;

- TennooOMeHHHUKH;

- Typouna K-800-240;

- Pozxwur xoTia;

- I'panpuphu;

- [Ipunmmn paboTsl Hacoca

- Pasanckas 'POC

- Xabaposckas TOLI;

- DKCIuTyaTanys 3Hepro6I0KoB;

- Pabora geasparopa;

- IlpuHnmn paboThl AIMOCOCA;

- [Ipunnun paboTel EHTPOOEKHOTO HACOCA,;

- MHoOroctyneH4arslii Hacoc;

- Hacoc ITHC-1.




Ipunoocenue

MeToauuecKkue YKa3aHUA 110 0OCBOCHHUIO TUCIHTUITJIMHBI

«AHBTCpHaTI/IBHBIe 1 BO30OHOBJIIEMBIE HCTOYHUKHU SHEPIUn»

1. Mertoanyeckne yKa3aHusl JJisi OOyYAKOIIUXCS MO IJIAHUPOBAHHMIO W OPraHM3aAIUU
BpeMeHH, He00X0AMMOro0 /11l OCBOCHHUS TUCHHUILINHBI.

N3yueHune pekoMeHayeTcs HauaTh ¢ O3HAKOMJIEHHUs ¢ pabouell NporpaMMoi JAUCLUILIUHBI, €€
CTPYKTYpOH U coJepKaHHeM pa3/ienoB (MoOAyJei), (OHIOM OIICHOYHBIX CPEICTB, O3HAKOMHTHCS C
y4eOHO-METOJUYECKUM 1 UH()OPMAIIMIOHHBIM 00€CTI€YeHNEM TUCIUITIINHBI.

Jucuurumba «AnbTepHaTUBHBIE W BO30OHOBIISIEMBIE MCTOYHHKHU SHEPTHM»  COCTOMT u3 10
CBSI3aHHBIX MEXJly 0000 TeM, 00€CIIeUNBAIOLIMX II0CIEI0BATEILHOE H3yUEHUE MaTepraa.

OOyuenue 1O JUCHUIUIMHE «AJBTEPHATUBHBIE W BO30OHOBISEMBIC HCTOUYHUKU HSHEPIUN
OCYILECTBIISICTCS B CEAYOMMX (hopMax:

1. AyautopHsie 3aHATHS (JIEKIIUU, IPAKTUYECKHE/CEMUHAPCKHE 3aHITHS).

2. CamocrosiTenbHass pa0oTa cTyAeHTa (IIOArOTOBKAa K  JIEKIMSAM, HPAKTUYECKUM/
OPAKTUYCCKUM 3aHITHSIM, Tectam/pedeparaM/IoKiaaiaM/cce, 1 UHBIM (opMaM MHCBMEHHBIX PadoT,
BBINOJIHEHHUE aHAJIN3a KeHCOB, MHUBHU/1yallbHasi KOHCYJIbTAllUA C IPENoaBaTesIeM).

3. WnatepakTuBHBIE (HOPMBI TPOBENEHHUS 3aHATHH  (KOJUIOKBUYM, JIEKLHUS-IUCKYCCHS,
IpyMIIOBOE pellieHue Keiica u 1p.opMmel).

VY4eOHbIi MaTepHuai CTPYKTYPUPOBaH U U3yYeHHE AUCUUIUIMHBI POU3BOANTCS BTEMAaTHYECKON
nocienoBarenbHOCTH. KaxaoMy NpakTHUecKOMy/ CEeMUHAPCKOMY 3aHATHIO U CaMOCTOSATEIbHOMY
U3yYEHHUIO MaTepuayia TPEAIIecTBYeT JIGKIHS O AaHHOW Teme. OOydarommecs CaMOCTOSATENBHO
IPOBOJAT NPEABAPUTENBHYIO OATOTOBKY K 3aHITHIO, IPUHUMAIOT aKTUBHOE U TBOPUYECKOE ydacTHE B
00CY)XJIEHUM TEOPETHUECKUX BOIPOCOB, pazdope MNpOOJIEMHBIX CUTyallMd M TOMCKOB IyTel HX
pewenus. MHorue mnpoOiieMbl, H3ydaeMmble B Kypce, HOCSAT JUCKYCCHOHHBIM XapakTep, uTO
IpeJoiaracT MHTEPaKTUBHBIN XapakTep MPOBEACHUS 3aHATHI Ha KOHKPETHBIX [TPUMEpax.

Onucanue nocae0BaTeIbHOCTH AEHCTBHI 00yUaroIerocs:

[Ipy wu3ydeHuu Kypca cieayeT BHHMMATEIbHO CIyIIaTh M KOHCHEKTUPOBAaTh MarTepHall,
W3JIaraeMblii Ha ayJWTOPHBIX 3aHATHAX. [l €ro NOHMMaHusA U KAa4eCTBEHHOI'O YCBOEHUS
PEKOMEHIyEeTCs CIEeAYIOIas IOCIEN0BATEIBHOCTD JEHCTBUMN:

1. [locne okoHYaHUs Y4eOHBIX 3aHATHH JUISL 3aKpeljieHHs Marepuana MpPOCMOTPETh U
00lyMaTh TEKCT JIEKLUH, MPOCIYIIaHHOW cerojHs, pa3o0parh paccMoTpeHHble npumepsl (10 — 15
MHHYT).

2. Ilpy DOATOTOBKE K JIEKIMU CIEAYIOLIEro JHSA MOBTOPUTH TEKCT MpPEIblAyIlel JIEeKIHH,
HOJyMaTh O TOM, Kakast MOKeT ObITh creaytomas tema (10 - 15 MunyT).

3. B teuenue Henenu BeIOpaTh BpeMs JUIsl paboThI ¢ JIuTeparypoil B 6ubimoreke (mo 1

qacy).

4. IIpy NOArOTOBKE K MPaKTHYECKOMY/ CEMUHAPCKOMY 3aHSATHIO TOBTOPUTH OCHOBHBIE MOHSTHUS
0 TeMe, W3YYUTh NpHUMEpHl. Pelas KOHKPETHYIO CHUTYyallMiO, - HPEABApUTENBHO MOHAThH, KaKOH
TEOPETUYECKUI MaTepuan HyXHO HCHOJb30BaTh. HaMeTWTh MiaH pemieHusi, mornpoOoBaTh Ha €ro
OCHOBE peluTh | - 2 mpakTHuecKkue cuTyanuu (J1a6.paboThl).

2. Metoguyeckue ykazaHus 110 padoTe 00y4aomuxcsi BO BpeMsi IPOBeeHHUS JEeKIUH.

.HeKI_[I/II/I JarT O6y‘-IaIOHII/IMC5[ CUCTEMATU3HUPOBAHHBIC 3HaHUA 110 JAUCHUIIIINHE,
KOHIIGHTPUPYIOT MX BHHMaHHE Ha HauOojiee CIOXHBIX M BaXHBIX BoIpocax. JIekuuu OOBIYHO
H3JIararoTcsad B TPpaAUIIUOHHOM HWJIM B HpO6J'IeMHOM CTHIIC. HJ'ISI CTYACHTOB B OOJIBIIINHCTBE CJIy4yacB B
npobiaemHoMm ctuie. [IpoOnemMHBI CTUIb MO3BOJIIET CTUMYJIUPOBATh AKTHBHYIO IMO3HABATENBHYIO
ACATCIIbHOCTD 06yqa}0mnxcs1 U UX HHTEPCC K AWCHMILINHE, (i)OpMHpOBaTI) TBOPYECKOC MBIIIIJICHHUE,
npuberaTb K MPOTUBOMNOCTABICHUSIM U CPaBHEHUSM, JieflaTh 0000IIEHHs], aKTUBU3UPOBAaTh BHUMAHUE
06yqa}0mnxcsf IMyTEM IMOCTaAaHOBKH HpO6J’I€MHBIX BOITIPOCOB, MOOMIPATE JUCKYCCHIO.

Bo BpeMs JEeKIMOHHBIX 3aHATUH PEKOMEHIYETCS BECTH KOHCHEKTHpPOBAaHHE Y4eOHOTro
MmarepHana, obpamarb BHUMaHUE Ha (HOPMYJIUPOBKM M KAaTETOPHM, PACKPBIBAIOLINE CYTh TOTO HIIU
HWHOTO SABJICHUSA, NI NPOUCCCOB, BBIBOABI U IMPAKTUYCCKUC PCKOMCHAAIINH.



KoHcnekT nekuuu Jydine moapasfeisaTh Ha MYHKTbI, coONIo/as KPacHyl CTPOKY. DTOMY B
00Jb1I0M cTeneHu OyIyT crocoOCTBOBATH BOMPOCHI IJIaHa JIEKIUH, MPEJIOKEHHBIE TIPSO IaBaTENSIM.
Crnenyer oOpamaTh BHUMaHHE Ha aKLEHTHI, BBIBOJBI, KOTOpPbIE JElaeT IpernojaBarellb, OTMeuas
Hanbosee Ba)KHbIE MOMEHTHI B JIEKIIMOHHOM MaTepHualie 3aMedyaHusIMu
«BaXKHO», «XOPOIIO 3allOMHUTHY» U T.II. MOXKHO A€NIaTh 3TO U C IOMOUIbIO Pa3HOLIBETHBIX MAapKEpOB
WM pyYeK, TOJAYEPKUBAsi TEPMUHBI U ONPEACICHUS.

[lenecooOpa3no pa3zpaboTaTh COOCTBEHHYIO CUCTEMY COKpAIIeHHH, a0OpeBUaTyp U CHMBOJIOB.
Opnako npu nanbHeiend paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIyUllle 3aMEHUTh OOBIYHBIMU CJIOBAMHM IS
OBICTPOIO 3pUTEIILHOTO BOCHIPUSITHSI TEKCTA.

PabGoras Haj KOHCIEKTOM JIEKIUMH, HEOOXOJHMMO HCIOJIb30BaTh HE TOJBKO OCHOBHYIO
JUTEPATYpy, HO U Ty JUTEPATYpy, KOTOPYIO JOMOJIHUTEIBHO PEKOMEH0BAJ NpenojaBarenb. IMeHHO
Takas cepbe3Has, KpOMoTiuBas padoTa C JIGKIMOHHBIM MaTEpHUajOM IO3BOJIUT TTyOOKO OBIIAJEThH
TEOPETUUYECKUM MaTEPUATIOM.

Temaruka nexuuii gaercs B paboueil mporpaMmme JTUCHUTUIMHEL.

3. Metoauveckue YKa3aHHUA o0y4aromumcst no NOATO0TOBKeE K
NPAKTHYeCKUM/CEeMHUHAPCKUM 3aHATHSAM.

Ha mpakTudecknx/CeMHHAPCKUX 3aHATHIX MPUBETCTBYETCS aKTUBHOE y4acTHE B OOCYXICHUU
KOHKPETHBIX CUTyalluid, CIIOCOOHOCTh Ha OCHOBE IIOJIYYEHHBIX 3HAaHUW HaXOAWUTh Haubolee
3 PEeKTUBHBIC pEIICHUS IMOCTABICHHBIX MPOOJIEeM, yMETh HAXOIUTh IIOJIC3HBIH JOMOJHUTEIHHBIN
MaTepHal 1o TEMaTUKE CEMUHAPCKUX 3aHATUM.

CryneHTy peKOMEHIyeTCsl caelyIoias cxema MoAroTOBKM K CEMMHAPCKOMY 3aHSATHUIO:

1. O3HakOMJIEHHE C TIUJIAaHOM MPAKTHYECKOT0/CEMUHAPCKOTO 3aHSTHs, KOTOPBI OTpa)aer
COAEPKAHUETIPEITIOKEHHON TEMBI;

2. [IpopaboTaTh KOHCIICKT JIECKIIHIA;

3. [IpounTaTth OCHOBHYIO U JONIOJIHUTEIBHYIO JIUTEPATYPY.

B nporecce moaroToBKM K MPaKTUYECKUM 3aHSATUSAM, HEOOXOIUMO 00paTUTh 0COOO0€BHUMAHUE
Ha  CAMOCTOSITEIBHOE  M3Y4YEHHUE PpPEKOMEHJOBaHHOM Jmreparypbl. Ilpm  Bcei  mosiHOTE
KOHCIIEKTUPOBAHUS JIEKIIUM B HEN HEBO3MOXHO U3JIOKUTH BECh MaTepHall U3-3a JINMUTA ayJUTOPHBIX
yacoB. [loaromy camocrostenbHas paboTa ¢ ydyeOHMKaMH, Y4eOHBIMH ITOCOOMSIMH, HAy4YHOH,
CIPAaBOYHOU JIUTEPATypOl, MaTepuataMyu NepUOIUUECKUX M3aHui u MHTepHeTa siBiisieTcst Hauboee
3¢ (PEeKTUBHBIM  METOJOM  IOJIYYEHHUS  JOMOJHUTENbHBIX 3HAHWM, TO3BOJIAET 3HAYUTEIIHHO
aKTUBU3UPOBATh MpOIECcC OBJIAAeHHUs HHpopManuel, crnocoOCTByeT 0Oojee TIyOOKOMY YCBOEHHIO
U3y4aeMoro marepuaia, GOpMHUpPYET y CTYJEHTOB OTHOILIEHHE K KOHKpeTHOM mpobieme. Bce HOBbIE
HOHATUS MO HU3y4yaeMoH TeMe HEeoOXOJIMMO BBIyYMTh Haum3yCTh W BHECTU B TJIOCCapui, KOTOPBIH
11€J1€C000pa3HO BECTU C CAMOT'0 Hayajia U3y4yeHHs Kypca;

4. OTBETUTH Ha BOMPOCHI IJIaHA TPAKTUYECKOTO/CEMUHAPCKOTO 3aHSTHS;

5. BeImoJHUTE JOoMaIlHee 3aJaHue;

6. [IpopaGoTaTh TECTOBBIC 3a/IaHUS U 33/1a4H;

7. Ipu 3atpyaHeHUsX cHOpMYIHPOBATH BOMPOCHI K MIPETIOAABATEIIO.

PesynbTaT Takoi paboThl JOHKEH MPOSBUTHCS B CIIOCOOHOCTH CTYA€HTa CBOOOIHO OTBETHUTH Ha
TEOPETHYECKHE BOMPOCHI MPAKTUKyMa, BBICTYyNaTh M yYacTBOBATh B KOJJIEKTHBHOM OOCYKICHHUH
BOIIPOCOB M3Yy4aeMOM TEeMbl, MPABUIbHO BBINOIHATh MNPAKTUYECKUE 3aJaHUs M HWHBIC 3aJIaHus,
KOTOpBIE JAOTCS B (DOH/IE OIICHOYHBIX CPEACTB AUCIUTUTHHBI.

3. Meroanyeckue ykazaHus 00y4aruuMcs 10 OPraHU3aIUM CAMOCTOSITeIbHOI padoThl.

Llenp opraHuzanuM CaMOCTOSTEIBHOM pabOThl MO JUCHMIUIMHE «AJIBTEpHATUBHBIE U
BO300HOBJISIEMbIE MCTOUYHHUKH HSHEPrUM» - 3TO YyriayOJleHue M paclldpeHHe 3HaHuW B o0jacTu
OCHOBHBIX COBPEMEHHBIX MpPOOJEM »HHEPreTUKW M HHEPrOTEXHOJOIMH, H3Y4YEHUE CTPYKTYpHI,
TEOPETUUYECKUX M TEXHHYECKHMX OCHOB W TNPHUHIMIOB (YHKIIMOHUPOBAHUS SHEPIETUYECKUX CHUCTEM
oOecrieyeHHs >KU3HEIACATEIBbHOCTH JIIOJEH M TEXHOJOTMYECKHX IPOLIECCOB C HCHOJIb30BAHUEM
HETPaJUIMOHHBIX U BO300HOBIISIEMBIX MCTOYHUKOB PHEpPruu; GOpMUPOBAHHE HaBblKa M HMHTEpeca K
CaMOCTOATEJILHOU [T03HABATEIILHON JIEATEIbHOCTH.

CamocrosTenbHas paboTa 00ydaroUIUXCsl ABIAETCS BaXXHEWIINMM BUAOM OCBOEHUS COJEPKAHUS
JUCLUTUIMHBL, TIOATOTOBKH K MPAKTHYECKUM 3aHATHIM M K KOHTPOJbHOU padore. Cioaa ke OTHOCSTCA
U CaMOCTOATENIbHOE yIIyOsleHHOe H3ydeHue TeM JauciuiuimHbl.  CamocTosTenbHas pabora



IpeCTaBsieT coOOW TMOCTOSHHO JEHCTBYIOIIYIO CHUCTEMY, OCHOBY 00pa3oBaTelIbHOTO Ipolecca U
HOCHUT HCCIIEIOBAaTENbCKUI XapakTep, 4TO IMOCIYXUT B OyIylleM OCHOBaHUEM Ui HalHCAaHUS
BBIMTYCKHON KBaTM(UKAIIMOHHOW PabOThI, IPAKTHYECKOTO MPUMEHEHUS TOTYyUYEeHHBIX 3HAHUH.

Opranuzaiys caMOCTOSITENbHON paboThl 00YUaIOIINXCsS OPUEHTUPYETCS] HA aKTUBHBIE METOIbI
OBJIAJICHUS] 3HAHUAMH, pPaA3BUTUE TBOPUYECKUX CIOCOOHOCTEH, MepexoA OT IOTOYHOIO K
VMHAUBUAYAIU3UPOBAHHOMY O0YUYEHHIO, C YUETOM NMOTPeOHOCTEN 1 BO3MOXKHOCTEH JINYHOCTH.

[IpaBuibHAs OpraHM3aLUsl CAMOCTOSITENBHBIX YYEOHBIX 3aHATUH, HX CHCTEMaTHYHOCTb,
1enecoo0pasHoe IJIaHHpPOBaHHE pabodyero BPEMEHU IO3BOJISIET CTYJIEHTaM pa3BUBaThb YMEHUS U
HABbIKM B YCBOCHHHM M CHUCTEMaTH3al[MU MPUOOpETaeMbIX 3HAHMM, 00ecreyrBaTh BHICOKUN YPOBEHb
yCIIEBaEMOCTH B MEPHO 00yUEHUs, TOyUYUTh HABBIKH MOBBIIICHUS TPOPECCHOHATIBHOTO YPOBHSI.

[TonroroBka K MPAaKTUYECKOMY 3aHSATHUIO BKIIOYAET, KpoMe MpOopabOTKM KOHCIEKTa H
IPE3CHTAUU JIEKI[UM, NOMCK JIUTEpaTyphbl (IO PEKOMEHJOBAHHBIM CIIMCKaM U CaMOCTOSITENIBHO),
MOJATOTOBKY 3arOTOBOK Ui BBICTYIUIEHMH IO BOIPOCaM, BBIHOCUMBIM ISl OOCYXKIEHHUS IO
KOHKpeTHOW Teme. Takue 3aroTOBKM MOTYT BKIIIOYATh LUTAThHI, (PaKThl, CONOCTABICHUE PA3INYHBIX
no3uluii, coOcTBeHHbIE MbIcAM. Ecnu mnpobrema 3aMHTEpecoBajga 00ydYaroIIerocs, OH MOXET
HOJTOTOBUTH pedepaT U BHICTYNIUTh C HUM Ha NMPAKTUYECKOM 3aHATUHU. [IpakTHueckoe 3aHsATHE - 3TO,
NpekIe BCEro, AMCKyccHs, OOCYXIE€HHE KOHKPETHOM CHUTyallud, TO €CTh IMPEAINOoJiaracT yMEHHE
BHHUMATEJIbHO CIIyIIaTh WIEHOB MaJION TPYMNIBI M MOJEPATOpa, a TAKXKE CTapaThCsl BBICKa3aThb CBOE
MHEHHE, BBICKa3bIBaTh COOCTBEHHBIE UJIEU M MPEUIOKEHUS, YTOYHSITh U 33[]aBaTh BOMPOCH KOJIEram
10 00CYKICHUIO.

[Ipy moAroToBKE K KOHTPOJBHOW paboTe OOy4aroUIuiics IOJDKEH TOBTOPATH MPONICHHBIN
MaTrepragl B CTPOIOM COOTBETCTBHM C Y4YeOHOW NpPOTrpaMMOi, HCHOJB3ys KOHCIEKT JIEKIUH u
JIUTEepaTypy, PEKOMEHJOBaHHYIO mpemnofaBaTteneM. [Ipu HEOOXOAMMOCTH MOXXHO OOpaTUTHCS 3a
KOHCYJIbTallMe 1 METOIMYECKON OMOUIBIO K IIPEI01aBaATENIO.

CamocrosTenbHas paboTa peanusyercs:

— HEMNOCPEICTBEHHO B MPOIIECCE Ay IMTOPHBIX 3aHATUHN - HA JEKIUAX, IPAKTUUECKUX 3aHATUSAX;

— B KOHTaKTe C IpernojaBaTelieM BHE PaMOK PACIHCAHUS - HA KOHCYJIbTALHUAX MO YYEOHBIM
BOIIPOCaM, B XOJI€ TBOPYECKMX KOHTAKTOB, MPHU JHUKBUAALMU 3a10JDKEHHOCTEH, NMPU BHIIOJHEHUU
WHAWBUAYAIbHBIX 3aIaHUH U T.1.

- B Oubnuoreke, noma, Ha Kkadeape TMpU BHITOJIHCHUH OOyYaOIIMMCS Y4YeOHBIX U
MpPaKTUYECKHX 3a]1ay.

Bunast CPC u kpuTepuu O1ieHOK
(mo 6amnbHO-periTunroBoil cucreme [ THTY, CPC ouenuBaercs B 15 6amioB)

1. Pedepar

2. Joknang

3. Occe

4. VYwyacTHe B MEpPOIPHUATHIX

TeMbl 1711 CaMOCTOSITENIBHOM pabOTHI TPOIMUCAHBI B paldodeil mporpaMMme TUCHUTUTAHBIL.
O} PeKTUBHBIM CPEICTBOM OCYIIECTBICHUS OOYYaAIOIUMCS CaMOCTOATEIbHONW pPaOOTHI SBISIETCS
3JIEKTPOHHAS WH()OPMAITMOHHO-00pa30BaTeIbHAS CPe/la YHUBEPCUTETA, KOTOPast 00eCIednBaeT JOCTYII
K YyueOHBIM IIJJaHaM, paboyuM TMporpaMMaM AWCHUIUIUH (MOIyned), TpPaKTHK, K H3TaHUSIM
AJICKTPOHHBIX OMOJIMOTEYHBIX CUCTEM.
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