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1. Hear u 3aga4u JMCHUIIJIMHBI:

OcHoBHasi meJdb Kypca: «AJbTEpHATUBHbIE W BO30OHOBISEMbIC WCTOYHHKH SHEPTHHM»  SIBIISETCS
(opMHpOBaHUE Yy CTYAEHTOB OOLIMX 3HAHWH MO OCHOBHBIM COBPEMEHHBIM MPOOJIEMaM HEPreTHKU U
HHEPrOTEXHOJIOTUI, H3yYE€HUE CTPYKTYpbl, TEOPETHMUECKUX U TEXHUUYECKUX OCHOB M IIPHUHLHUIIOB
(YHKLIMOHUPOBAHUS ~ SHEPreTHMYECKMX CHCTEM  OO0ECleUYeHUs IKU3HEICSATEIbHOCTH JIoAed WU
TEXHOJIOTMYECKHUX IPOLIECCOB C MCIOJIB30BAaHUEM HETPAJAMLMOHHBIX U BO30OHOBIISIEMBIX HCTOYHUKOB
SHEPruH, B COOTBETCTBUM C TPEOOBAaHMSMU COOTBETCTBYIOIIMX CAHUTAPHBIX, CTPOUTENBHBIX MU
TEXHOJOTMYECKUX HOPM M IIPaBUJI SKCILIyaTalliy C YU€TOM HaJIeKHOCTU U 3KOHOMUYHOCTH.

3ajauM AUMCHMIIMHBI: O3HAKOMJIGHHE OOYYAIOUIMXCS C COBPEMEHHBIM COCTOSIHUEM SHEPreTHKHU B
MHUpPOBOM MacIiTabe, B CBOCH CTpaHE M PETHOHE, MPEACTaBUTh OCHOBHBIC MPOOJIEMBI SHEPIETUKU H
9HEPreTUYECKOro X035iCcTBa U U3BECTHBIE CIIOCOOBI UX PA3PELICHUs, U3Y4YE€HUE METOJ0B PALlMOHAIBLHOIO
UCIIOJIb30BAaHUSl PA3JIMYHBIX THIIOB SHEPrOPECYpCOB C BBICOKOH 3((EKTUBHOCTHIO, HAJEKHOCTBIO H
6e3omacHOCTbIO. [IpencTaBiATE COBPEMEHHOE COCTOSIHUE SHEPIEeTUKH U BO3MOKHOCTH €€ 3(h(peKTUBHOrO
pa3BUTHS B TEPCHEKTHBE, C HCIOIb30BAHUEM HETPAAMIMOHHBIX U BO300HOBIISIEMBIX HCTOYHHKOB
JHEPIUu.

2. MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpamMMbl

VYyebHas TUCHUIUIMHA «AJIBTEpHATUBHBIC U BO30OHOBIISIEMbIE HCTOYHUKH YHEPTUMY SBJISIETCS YaCThIO,
dbopMupyemMoil yuyacTHUKaMu OOpa3oBaTeIbHBIX OTHOUIEHHH B yuyeObHoM miuane OIl HampaBneHus
13.03.01 «TemosHepreTUKa U TEIUIOTEXHUKA» | MPEIyCMOTpPEHa IS U3ydeHUs: B 8 cemecTpe Kypcea,
OasupyeTcs Ha 3HAHUU OOIIETEXHUYECKHX U CIEUUATbHBIX TuCHUIUIMH: Xumus, Ousnka, MaremaTuka,
Mexanuka, TexHuueckas TepMoiMHaMUKa, [ uaporazoiuHaMuUKa.

3. [lepeyeHb IUVIAHUPYEMbIX Pe3yJbTATOB O0y4YeHHUs IO JUCHUILIMHE (MOIYJII0), COOTHECEHHBIX C

HHAUKATOPAMH JOCTHKCHHUSA KOMIIETEHIIHIi.



Taoauna 1

Koa mo ®I'OC

OIIK-3 Cnocoben
JEMOHCTPUPOBATH
MPUMEHEHHE OCHOBHBIX
CIIOCOOOB MOTyYCHHUS,
npeoOpa3oBaHus,
TpaHCIopTa U
UCIIOJIb30BAHUS TEILIOTHI
B TCIUIOTEXHUYCCKHUX
yCTaHOBKAX W

crcTemMax

I1anupyemMble pe3yabTaThl
NuaukaTopsl JocTHKeHUs1 | o0ydeHus no gucuuminze (3YB)
Ob6menpodeccnoHalbHbIE
3HATB:
OIIK-3.1. JlemoHCcTpUpYyeT — THIIBI SHEPTOpeECypCoB,
IOHUMaHHE OCHOBHBIX BO3MOKHOCTH
3aKOHOB JIBIKEHHS WCTIONIB30BAHUSL  PA3IMYHBIX
JKUIKOCTH U Ta32; THUIIOB 3HepropecypcoB. U nx
XapaKTEePUCTHKH;
OIIK-3.2. IIpumensier ~  TPA/MIHOHHbIC "
AHAHIS OCHOB HETPaJAULIMOHHBIE UCTOYHUKHI
SHEPTUH, BO30OHOBISIEMBIC U
THIPOTa30JUHAMUKH JIJIS
paceToR HEBO300HOBIISIEMbIE
VICTOYHHUKH YHEPTHH;
TETUIOTEXHUYECKUX
YCTaHOBOK U CHUCTEM; — aHamHposath
€CTECTBEHHOHAYYHYIO
CYIIHOCTb npoOiem,
OIIK-3.3. Mcnonb3yer BO3HUKAFOLIIHX B X011e
3HAHHE TEIUIO(PHU3UIECKUX npodecCHOHANBHOT
CBOWCTB pab0O4HX TeJ MPH ESTEbHOCTH.
pacuerax YMeTh:
TETUIOTEXHUYECKIX ~ ymers OTIpEeNATS
YCTaHOBOK 1 CHCTCM, MOTPeOHOCTH  TIPOM3BOJICTBA
B TOIUIMBHO-?HEPreTUYECKUX
OIIK-3.6. lemoucTpupyer pecypcax, MOATOTOBKE
NOHUMAaHHE OCHOBHBIX 00OCHOBaHHMH TEXHUYECKOTO
3aKOHOB U CIIOCOOOB NIEPEBOOPY)KECHUS, PA3BUTHA
HepeHoCca TEIUIOTHI U MaCChI; SHEProxo3aiCTBa,
OIIK-3.7. Ilpumensier PCKOHCTPYKLIIH 1
SHAHIS. OCHOB MOJEPHU3AINH TPEIIPUITAN
TEIIOMaccoOOMeHa B - MCTOYHHUKOB  SHCpIMH  H
e —— CHCTEM 3HEProcHaOKEeHMS;
YCTAHOBKAX. — yMeTh TUTAHUPOBATh "
CTaBHUTH 3a7a9u
UCCIIeI0BaHMS, BBIOMpATh
METOBI IKCIIEPUMEHTATHHOMN
paboThl, MHTEPIPETUPOBATDH
U TPEICTaBIATh PE3YIbTATHI
HaY4HBIX UCCIIEI0BaHUH.
BJIa/IeTh:
— CHOCOOHOCTBIO K
ONPEACIICHUIO  IOKa3aTesei
TEXHUYIECKOTO YPOBHSI
IPOEKTHUPYEMBIX ~ OOBEKTOB
WJTH TEXHOJIOTHYECKUX CXEM;
— TPOTHO3aMM pacloyiaraeMbIX
3aracoB HEPropecypcoB
Pa3TMYHOTO TPOUCXOXKICHUS,
MeToAaMU  KJaccu(UKaIuu
OCHOBHBIX DIIEMEHTOB
T'eJTHOCUCTEM.




4. O0beM IMCUMILVIMHBI M BUABI Y4e0HOI padoThI

Taoauna 2
Bcero CemecTpsl
Buj yuedHoii padoTbl 4acos/ 3a4. el 8 9
OO | 30 | OPO | 3DO
KonTtakTHas padora (Bcero) 48/1,3 | 12/0,3 | 48/1,3 | 12/0,3
B Tom uncne:
Jlexuun 24/0,7 | 8/0,2 | 24/0,7 | 8/0,2
[TpakTudeckue 3aHATHS 24/0,7 | 4/0,1 24/0,7 4/0,1
JlabopaTopHbIe 3aHATHS
CamocTosiTeIbHasi paboTa (Bcero) 60/1,7 | 96/2,7 | 60/1,7 | 96/2,7
B Tom uucne:
KypcoBas paboTta (mpoekr)
Pedepatnr 18/0,5 | 36/1,0 | 18/0,5 | 36/1,0
JloKaapl
TeMbl I CAaMOCTOSATEIILHOTO U3YUCHUS 6/0,17 | 6/0,17 | 6/0,17 | 6/0,17
KonrponsHas pabora
U (unu) opyeue 6udvi camocmosmenvHou pabomoi.:
[ToaroroBka k J1ab0paTopHbIM paboTam
IToaroToBKa K MPaKTHYECKUM 3aHATHSIM 18/0,5 | 18/0,5 | 18/0,5 | 18/0,5
IToaroToBka K 3a4ety 18/0,5 | 36/1,0 | 18/0,5 | 36/1,0
IToaroroBka K 9K3aMEHy
Bun oruerHOCTH 3auy. 3au. 3auy. 3au.
OBHas TPYL0EMKOCTS BCEI'O B yacax 108 108 108 108
BCEI'O B 3aueTHBIX
MU CHUITMHBI 3 3 3 3
eIMHUIIAX




5. Coaep:xanue TUCHUILINHBI

5.1 Pazaeanl IMCHUIINHLI M BUALI 3aHATHHA

Tabnuna 3
HaumeHnoBaHue pa3aesa Yachl Yacel Hacer
Ne NPaKTHYECKAX
JUCHMILIMHBI 110 JIEKUMOHHBIX | JIa0OPaTOPHBIX Bcero yacos
n/n N . (ceMMHAPCKHX)
ceMeCTpaM 3aHATHUHU 3aHATHUHU SAHSTHIA
0®0 | 300 | OPO | 3900 | OPO | 300 | 0OPO | 390
Poub sHepreTrku B
pPa3BUTUU YETIOBEUECKOTO
1 | Obmectsa 2 | 2 2 | 1 | 4 | 3
3anacel SJHEPTOPECYPCOB U
UX MPOU3BOJICTBO.
Tpanunronasie
2 | DHEPreTHYECKHUE PECYPCHI 4 2 6
3 JloOpIua u TpaHCHOPT rasa 4 5 6
4 Yrons 5 2 5 1 4 3
Herpagunuonnsie
(BcrmomoraTebHbIC)
S TOTUIMBHEIC PECYPCHI 2 4 6
6 ATOMHasl SHEpreTukKa 2 4 6
v I'mpposnepreTuka 5 5 5 1 4 3
8 [TepcriekTHBHAs SHEPreTUKA 9 5 4
TeXHOTeHHbIE YTPO3BI
MIPUPOJIC U YEJIOBEUECTRY,
UCXOJSIINE OT
9 | nesrensuoctu TOK, n 2 2 4
CIocoOBI UX OTPaHUYCHUS
2 1 3
VYiepOsl okpyxkaromein
cpelle ¥ aBapuu Ha 00bEKTax
10 | TOK 2 2 4
HUTOI'O: | 24 8 24 4 48 12




5.2 JIeKIIMOHHbIE 3aHATHSA

Taoauua 4

HaumenoBaHue pasjaesa
JUCIHUILINHDI

Conep:xkanue pasaena

2

3

Ponb 3HEpreTuky B pasBuTUU
YeJI0BEUECKOr0 OOIIECTBA

BzanmMmocBs3n

3anacel SHEPTOPECYPCOB U UX MPOU3BOJICTBO.

I'omoBoe motpediienne sHeprun B mupe. Knaccudukamms
MPUPOJHBIX PECYPCOB.

TpaguunoHHbIE
SHEPIreTUYECKHUE PECYPChI

VYTneBo0poaHOE ChIPhE

[Towck u pa3Beka, 3amacel, IPOTHO3BI
Jo6brya Hed T

Tpaucropt HedTH 1 HeDTETPOTYKTOB

JloObI4a 1 TpaHCIOpT ra3a

Tpancnopr rasa

TpaHCIIOPTUPOBKA CKUKEHHOIO U CKATOTO
IIPUPOJHOTO Ta3a

[Tpo6aembl ra30TpaHCIIOPTHON CHCTEMBI
Poccun n ux pemenue

Yroub

TpancnioprupoBka yris. Buasl Tpancnopra.

[TpoGnembl TpaHCTIOPTHON CHUCTEMBI YIS

Poccun u ux pemenne. O6bEM U 1011 JOOBIUN YIJIsS BETYILIUMU
cTtpaHaMu. KpynHbele MECTOPOKIEHUSI KAMEHHOTO YIS

Herpanunuonssie
(BcmoMorarenbHbIE)
TOIUIMBHBIE PECYPCHI

I'oprounie 1 ra30HOCHBIE CIIaHLIBI.

[TonyTHBIN HEPTAHOM ra3

VYronbpHbIN (IIaXTHBIN) MEeTaH

CrpaHnsbl, Bi1aJIC0L1E OCHOBHBIMU 3allacaMu
TPaIUIIMOHHBIX TOPIOYUX CIIAHIIEB U OUTYMHUHO3HBIX
neckoB. OCHOBHBIE BEXU B OCBOEHUU CJIAHIIEBOTO rasza
Y TIPENATCTBUS HA 3TOM ITyTH.

VYenosus oOpa3oBaHUs " CYILLECTBOBaHUS
ra3oruparos. OcHoBHbIE OIAaCHOCTH
KpyIHOMAcIITaOHOW  pa3palOTKu  MECTOPOXKIAECHUN
ra3oruparTos.

[lepcriekTHBHBIE CIOCOOBI YTHIIM3AIUH TOITYTHOTO
HedTsHOTrO ra3a. [lepcriekTuBHBIE CIOCOOBI
YTUJIM3ALNN YTOJIBHOTO (IIaXTHOTO) METaHa.




ATOMHasi SHEpreTuKa

Momugabsie ADC ¢ ypaHOBBIM TOILUTUBHBIM LIUKJIOM
ADC Manoit MOIIHOCTH.

[Tpeumymecta ADC.

OcHoBHbI€ HanpaBieHUs pa3BUTHI AD?

OcHOBHBIE JOCTOMHCTBA U c(epbl palMOHAIBHOTO
UCTIOJB30BaHUSI HHEProOJIOKOB MaJIOM MOIIHOCTH,
BKJIIOUasl TUIaBy4HE.

I'mpposnepreruka

Cocrosinue B Mupe u Poccun

PasButne poccuiiCkoi THIPOIHEPrETUKU

BripaboTka snekrposnepruu Ha ['DC B Beaymux cTpaHax Mupa
Kpynneiimme I'OC mupa.

dakTopbl, OrPaHUYUBAIOIINE PA3BUTHE THIPOIHEPTETUKHU.
OcCHOBHbIE TO3ULIMU TTEPCIIEKTUBHOTO TJIaHA Pa3BUTHS POCCUIA-
CKOW TMAPOIHEPTreTUKHU

HepCHeKTI/IBHaﬂ OHCPI'CTHKA

DHepreTuka Ha OCHOBE HETPaJAULIMOHHBIX

BO300HOBIISIEMBIX UCTOYHUKOB SHEPTHH.

DKOHOMMYECKHE XapaKTEPUCTUKN HEKOTOPBIX

THUIIOB 3JIeKTpocTaHIuil Ha BUD

Pecypcel BUD B mupe u Poccun

AJNBTEpHATUBHBIE CIIOCOOBI IPOU3BOJICTBA ANEKTPHUECKON U
TEIIOBOM SHEPIUH

TepmosiiepHas sHEpreTuka

BopopoaHnas 3Hepreruka

TexHOreHHbIE Yrpo3bl
MIPUPOJIE U YEIIOBEUYECTRY,
HUCXOAIINE OT ACATCIbHOCTH
TOK, u crmocoObI ux
OTpaHUYCHUS

Bo3sneiicTBue Ha KiIMMaT U IOTOAY

[Ipo6aembl 3k010run U 6€30MaCHOCTH

IIPU IIPOU3BOJICTBE JICKTPUYECKON U TEIJIOBOW SHEPTHH.
ITpu3Haky TEXHOT€HHOTO BIMSHUS HA KIUMaT U

noroay oobexToB TOK.

Ocob6enHocts Poccnu B acniekte Bo3/ieHCTBUS Ha
OKPYXKAIOIIYIO CPENy.

10

VYuiepOsl okpysxarorei
cpele U aBapuu Ha 00bEeKTax
TOK

HeraruBHbie BO3IEHCTBUS HAa OKPYKAIOLIYIO CPEAY Ha
sTamax AOOBIYU U TPAHCTIOPTUPOBKU HEPTH.

[TpuunHbI aBapuil Ha ra30MpPOBOJIAX U CIIOCOOBI UX
IIPEIOTBPALLEHUS.

[TprunHbI aBapuil Ha YTOJBHBIX IIAXTaX U CIIOCOOBI UX
IIPEIOTBPALLEHUS.

@®axkTOphl HETaTUBHOTO BJIMSHUS Ha OKPYXKAIOUIYIO
cpeny YCTaHOBOK/CUCTEM IIPOU3BOJICTBA u
TPaHCIIOPTUPOBKU AJIEKTPOIHEPTUU.

OcHoBHbIE yrpo3bl, ucxonsmue oT ADC.




5.3 JlaGopaTopHbie padoThI

Tadoauna 5

Ne | HaumenoBanue

HaumeHoBaHue J1a00paTOPHBIX padoT
n/m | pasgesa IUCHUILIUHBI

JlaGopaTopHblii cTena «BeTposHepreTruyeckasi cucreMa
B2C2-MP

N3mepenue ckopocTu CTparuBaHusl BETPOT€HEPaTOpa;
N3mepenue MUHUMAaNBHOM paboueii CKOPOCTH BETPa;
XapakTeprucTuKa X0JI0CTOTO X0/1a TeHepaTopa;

BHemHne xapakTepUCTUKU BETPOrE€HEPATOPA;
PerynupoBadnble XapaKTepUCTUKH BETPOTeHEpaTopa
1.13mepenue ¢ nomoiisto Tepmonap. [loBepka Tepmonapsi.

(Peanvhas)

Herpagunuonnsie
(BcmomoraTebHbIC)
TOTLJIMBHBIE PECYPCHI

5 | Berposuepreruueckue
YCTaHOBKH

2. Nzyuenne cnocoba M3MEpEHHsI pacxo/ia ra3a 1o MeTory
orcedeHHOTro oObema (PeanbHas tabopaTopHas paboTa)

3. U3yuenne cnocoba U3MEpEeHHs pacxoa ra3a: pacxoioMep,
potameTtp. Cueruuk rasa. (Peanpnas naboparopnas pabora)
4. Nzyuenne cnocoba M3MepeHHsl pacxo/ia ra3a 1mo
n3MepuTenbHon quadparme (Peanvhas rabopamopras
paboma)

[Torpemnoctu BJIP IlorpemHocty u3MEpeHni IpU BBITIOJIHEHUH
V3MEPEHUIN MIPAKTUYECKHUX U HCCIIE0BATENbCKUX PadbOoT»

5.4. IlpakTnyeckue (CEMUHAPCKHE) 3AHATHS

Tabnuua S
Ne HaumeHnoBaHue pasjesa C
w/n JRE—— o/iep:KaHue paszaena
ITpobsemsr ITpu3Haky TEXHOTEHHOTO BIUSHUS HAa KJIMMAT U IIOTOLy
HKOJIOTHYECKON 06nexToB TOK.
1 | GesomacHocTn pH Ocobennocts Poccun B acniekre Bo3eHCTBUS Ha
J00bIYE M TPAHCIIOPTE OKPYKAIOLLYIO CPEY.
HeTH.
DHepreTHKa Ha OCHOBE HETPAAUIIMOHHBIX
5 | Teotepmanbhas sneprus BO300HOBIISIEMBIX HCTOYHUKOB DHEPIUH.
['eoTepManbHbIE CTAaHIIUH.




CoJiHeUHas YHEpPreTUKa

Oneprus cosHia. CoTHeYHbIC KOJJICKTOPHI U OaTapen.
IIpon3BOACTBO COJHEYHOU DSHEPIUH.

JIEKTPOCTaHIIUH "
OKpY’Karolliasi cpea

Berposnepreruueckue DHeprus BeTpa. BetpoycTaHoBKH.

YCTaHOBKU. DHEPrusi [IpouzBoacTBO 3HEeprum BeTpa. DHeprusi BojH. [Ipous3BoACTBO
BOJIH OK€aHa SHEPTUU BOJIH.

TorinBHbIE

Bo3gelictBue  TOIUIMBHBIX 3JIEKTPOCTAHLHMM Ha OKPYKAIOUIYIO
cpeny.

ADC u okpyxaromas

Bo3gelictBue  aTOMHBIX — AJEKTPOCTAHIMK Ha OKPYKAKOUIYIO

cpena
cpeny.
DHepropecypcocoepexeH
Ue KaK CIoco0 3aIuTh CnocoObsl  sHepro- u pecypcocOepexxeHusi. BrusHue Ha
OKpYKaroIlei cpeibl OKPYXaroIyro Cpeay.

6. CamocrosiTeJibHasi padoTa MO0 TUCUMUILIHHE

6.1 Bonmpocel AJ15l caMOCTOSITEIbHOTO H3yYeHHU S

TeMbl AJI1 CAMOCTOSITEIHLHOIO H3YyYCHUSA

[Tpo6iemb! 100bI4M U TpaHcnopTa HeGTH. Pa3Benounoe OypeHue u npoodaeMsl
o0ycTpoiicTBa MectopoxxaeHus. [Ipobiaemsl skcITyaTanun MectopoxaeHuit. [Ipodiemsr
MIOITYTHOTO Ta3a.

TankepHble epeBO3KH cbIipoit HehTH U HePTernpoayKkToB. [IpobieMbl mepepaboTKu ChIpo
He(TH, 3arpsI3HEHNE TPYHTOBBIX BOJ.

[IpoGmemMbl HKCITyaTallkd MECTOPOXKICHMS. YTWIM3AlMs TOTCHIMAIBHON OJHEPrHU
MarucTpajbHOrO IPUPOJHOTO Ta3a Ha Tra30pa3faTOYHBIX W Ta30paclpelelUTeIbHBIX
craHimax. [IpoOiaeMbl HKOIOrHMYECKOi OEe30MacHOCTH TpH J00BIYEe W TPaHCHOPTE
HPUPOJTHOTO rasa.

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

HpO6J'I€MBI AKOJIOTMYECKOM 0€30IaCHOCTH 1pu ,[[06131“16 W TPAHCIIOPTC I'OPHOYUX CIAHIICB.

OCHOBHBIE IPEUMYILIECTBA TEPMOSAEPHON SHEPTETHKH.

~N oo b~

Hmeronecst BO3MOXHOCTU U 3QPEKTUBHOCTH IpuMeHeHust. [IpunnBHas sHeprusl.
Nmerommecst BO3MOKHOCTH U 3()PEKTUBHOCTH TPpUMEHeHus. bruotomimgo. OTXOMBI.

[Ton3emHble TepManbHblE BOJABL. 3amachkl W PacHpOCTPAHEHUE TEPMAIBHBIX BOJ.
CocTosiHME reoTepMaIbHON SHEpreTHKU B Poccun.

PabGora moBepxHOCTM mHpH JAEWCTBUM Ha Hee CHibl BeTpa. Pabora BeTpoBOro koiseca
KpBUIbYATOrO BETPOABUTATEISL.
BetpoanekTpocraniun. BetpoycTaHoBKu.

10

[TpeoOpa3zoBaHue TEMIOBOM YHEPTUU OKeaHa. Pecypchl TernoBoi sHeprun okeana. Cxema
OTOC, paboTarorieit Mo 3aMKHYTOMY ITHKITY.

11

OCHOBHBIC TEIJIOTEXHHUYCCKHUE XAapPaAKTCPUCTHKU OPraHUYCCKOro TOIIMBA. CocraB
TOIIJINBA. Fopfoqne u OaJlJIacTHEIC COCTaBJIAOIIME TOIIJIMBA.

12

XapaKTepI/ICTI/IKI/I OCHOBHBIX MPOMBINIJICHHBIX HCTOYHUKOB BBI6pOCOB 3arpsA3HAOIINX
BC€IICCTB. OcHOBHBIE TOKa3aTeIu HOPMHPOBAHUA Kade€CTBa 01<py>1<a}0111e171 Cpe€abpl "
BPCAHBIX BCHICCT B MPOMBIIIJICHHBIX BLI6p003.X




6.2 Tembl pedpepaToB:

1. | Tumsl s5HEpropecypcoB. Bo3MOXHOCTH HCIIOIB30BAHNUS PA3IMUHBIX TUIIOB YHEPTOPECYPCOB.

2. | Ilporno3sl pacnojaraeMblX 3aracoB ¥ UX HCUEPIIAHHUSL.

3. | PazBemounoe Oypenue u mpoOiaemMbl 00yCTPOMCTBA MECTOPOXKICHHS.

4. | IIpobmemMbl SKOIOTHYECKON 0€30MacHOCTH MPH T0OBIYE U TPAHCTIOPTE HEPTH.

5. | Bebop Tpacc mis MarucTpaibHBIX HEDTEITPOBOIOB.

6. | TankepHbIe IEpeBO3KH ChIPO HEDTH U HEPTETPOTYKTOB.

7. | IIpoGaembl mepepaObOTKHU ChIPOM HETH, 3arpsI3HEHNUE TPYHTOBBIX BOJI.

8. | IlporHo3sl pacnojaraeMbpIX 3aracoB U UX HCUEPIIAHHSL.

9. | [IpoGaembl 1OOBIYM M TPAHCIIOPTA Ta3a

10. | ITpoGaembl SKCIUTYaTAIlud MECTOPOXKICHUSI.

11. | YVrunm3auuss TOTEHIMAIbHOM  SHEPrMM  MAarucTpaJbHOTO  MPHUPOJHOTO  Taza  Ha
ra3opas/laTOYHBIX U ra30pacrpeeIuTeNbHbIX CTaHIIHSIX.

12. | Veonw. IIporHo3sl pacnojaraeMpIX 3a11acoB U MX HCUEPIAHMUS.

13. | [IpoGnembl 1OOBIYM U TPAHCIIOPTA YIJISL.

14. | IIpoGieMbl SKOJIOTHIECKOM 0€30IaCHOCTH MPH JOOBIYE U TPAHCIIOPTE YIJISL.

15. | IIpoGnembl 1OOBIYM M TPAHCIIOPTA TOPIOYHX CIIAHIICB.

16. | [IpoGnemsl sxo0rNYecKoi 6€30MaCHOCTH MPHU AOOBIYE U TPAHCIIOPTE TOPIOYMX CIIAHIIEB.

17. | Hoepnoe monauso. ITporuossl pacrosiaraéMplx 3aacoB U UX UCUYEPIIAHUSI.

18. | [IpoGnembl NpON3BOACTBA U TPAHCIIOPTA SACPHOTO TOIUIMBA.

19. | [IpoGneMbl SKOIOTHYECKOH OE30MacHOCTH TP MPOU3BOACTBE W TPAHCIIOPTE SACPHOTO
TOTLIINBA.

20. | OcHOBHBIC IPEUMYIIIECTBA TEPMOSACPHON YHEPTETHKI

21. | Tumnbl TepMOSIEPHBIX PEAKTOPOB.

22. | Ilpobnembl ynpaBisieMOro TEpMOSIEPHOTO CHHTE3A.

23. | IIpobnembl yep:kaHus TIa3Mbl B TEPMOSIZICPHOM PEaKTOpe.

24. | TpaguuroHHBIC U HETPAJAUIIMOHHBIE UCTOYHUKU YPHEPTHH.

25. | 3amacel 1 TUHAMHUKA TOTPEOJICHUS SHEPrOpeCypCoB, monuTrka Poccun B obmactu
HETPaAUIIMOHHBIX U BO30OHOBIISIEMbIX HCTOYHUKOB HEPTUH.

26. | OcHOBHBIC OOBEKTHI HETPATUIIMOHHOM dHepreTukn Poccun. ComHeuHast SHEprus

27. | Conneynas sHeprusi. O6b6EMbI U 3 PEKTUBHOCTh TPUMEHEHHUS.

28. | I'eorepmanbHas sHeprus. Pacnipenenenue, 00bEMBI 1 9 (HEKTUBHOCTH TPUMEHEHUSI.

29. | llpunuBHas sHeprus. Mmeronrecss BO3MOXHOCTH U YPPEKTHBHOCTh MPHUMEHEHHSI.

30. | Uctounuku reotepmasibHoro temia. [lo13eMHble TepMalibHbIE BOJIBI.

31. | IlpssMoe ucronb30BaHUE TEOTEPMATLHOMN SHEPTHH.

32. | 'eoTepmainbHble 3JEKTPOCTAHIIMH ¢ OUHAPHBIM ITUKJIOM.

33. | KoHCTpYKIHS ¥ MaTepralibl COJTHEUHBIX JJICMEHTOB.

34. | DHepreTHyeckuil 6ajlaHC TEIIOBOIO aKKyMYJISITOpa

35. | Knaccuduxanms 1 OCHOBHBIE 2JIEMEHTHI T€TTHOCHCTEM.

36. | Konnenrpupyronue renuonpueMHuKu. [1710ckne cotHeUHbIe KOIEKTOPHI.

37. | TennoBoe aKKyMyJIMPOBAaHHE YHEPTHUH.

38. | Kinaccudukamms akkyMyJIsiTOpPOB TeTIa.

39. | Cucrembl akKyMyJIupoBaHus. TemIoBoe aKKyMyJIupOBaHHUE [l COTHEYHOT'O 000rpeBa U
OXJIAKJIEHUS [TIOMEIIECHUN.

40. | IIpoucxosxaeHue BeTpa 1 BeTpoBble 30HbI Poccun. THITBI BETPOIHEPreTHUECKUX YCTAaHOBOK.

41. | PaboTta moBepXHOCTH NPH JIEHCTBUU Ha HEE CHIIbI BETpa.

42. | PaboTa BETpOBOTr0 KOJieca KPBUIHYATOTO BETPOIBUTATEIIS.
Berpoanekrpoctaniuu. BerpoycTaHOBKH.

43. | O6mue cBefieHnst 00 MCIIOIb30BaHIH YHEPTHU TIPUIINBOB.

44. | MOIIHOCTh TPUIUBHBIX TEUEHUH M MPUIMBHOTO MOIEMA BOJIBI




45.

[TpsiMmoe mpeoOpazoBaHre TEMIOBOM SHEPTHH.

46. | Mcnonp3oBaHue nepenaja Temrneparyp okean-armocgepa. I1

47. | DHepreTuKa Ha HETPATUITMOHHBIX BUJIaX TOTLJIMBA.

48. | 3oubl a3 dexTnBHOrO NpuMeHenus. [Ipo6iemsl c6opa U CENeKINH.

49. | [TapoTypOMHHBIC IUKIIBI.

50. | N'a30TypOMHHBIC IUKITHI.

51. | Ilapora3zoBble LUKIIBI.

52. | bunapusie ukibl. MI'J] KITBI.

53. | Hukisl 1 KOHCTPYKTUBHBIE cXeMbl ADC.

54. | I1apoBbie TypOUHBI Ha BJIAKHOM I1ape.

55. | I'a30BBIE TypOMHBI.

56. | Kommpeccopsr.

57. | Hacocsl.

58. | Ilaporenepatopsl.

59. | [1apoBsie TypOUHBI Ha BJIAKHOM I1ape.

60. | I'azoBeie TypOuHBL. Kommpeccopsl. Hacocsl. [laporeneparopsi.

61. | BogHO-XMMHUYECKHE PEIKUMBI.

62. | KoHeHcallmoHHbBIE yCTaHOBKH.

63. | TenmnooOMEHHHKH.

64. | 3anopnas annapatypa. TpyOonpoBOIbL.

65. | Obmas kaccudukanys OpraHuvIecKOro TOTUTNBA.

66. | OCHOBHBIE TEIUIOTEXHUYECKUE XaPAKTEPUCTUKHU OPTraHNYECKOro TOILJINBA.

67. | CocraB TorumBa. ['oproune u 6auiacTHBIC COCTABIISIONINE TOTUIMBA.

68. | Terora cropanus TormuBa. XapaKTePUCTUKU 30JIbI

69. | Dkonornueckue NpodIIeMbl SHEPTETHKU.

70. | MecTto HETpaaUIIMOHHBIX MCTOYHHKOB B YAOBJIETBOPEHUH DHEPIrEeTHUECKUX MOTPEOHOCTEH
YeJIoBeKa.

71. | XapaKTepUCTHKU OCHOBHBIX MPOMBINUIEHHBIX HCTOYHUKOB BEIOPOCOB 3arps3HSIONINX
BEIIIECTB.

72. | OCHOBHBIE TIOKA3aTeIM HOPMHPOBAHUS Ka4eCTBA OKPYKAIOMIECH Cpe/ibl U BPEIHBIX BEIIECT B
MIPOMBINUICHHBIX BBIOpOCAX.

73. | bamanc BogonoTpeOaeHns U BOJOOTBEICHHSI TPOMIPEATPUSITHHA.

74. | OCHOBHBIE KaUeCTBEHHbIE IOKA3aTENIN BOIbl 00OPOTHBIX CUCTEM BOJOCHAOKEHUSI.

75. | acuer ymiep0Oa OKpy>KaroIieu cpese.

76. | BomHoe X03sCTBO MPOMIPEATIPUSATHIA, 000POTHBIE CHCTEMBI BOTOCHAOKECHHS.

77. | CyniHOCTh XUMHYECKUX METOJOB OYMCTKH CTOYHBIX BOJI.

78. | PeareHTsl, HCIIOJB3YyEeMBbI€ JUIsi OKHCIUTEIBHBIX U BOCCTAHOBUTEIBHBIX METOZOB OUNCTKH

6.2 Y4eOHo - MeTOANUYECKOE O0ecTieyeHHe VI CAMOCTOSATEIbHOI padoThI

1.

Komnsuto A.C. [Iporeccs u anmapartsl MepeoBbIX TEXHOJIOTHIA BOIOIOATOTOBKH U UX
MIPOrPaMMHUPOBAHHBIE pacdeThl [ DIEKTPOHHBIN pecypc]: yueOHoe nocodue/ Kombinos A.C.,
OukoB B.®., Yynosa FO.B.— DnekTpoH. TekcToBbIE AaHHbIe.— M.: M3narenbckuil Jom
MDBU, 2016.— 222 c.

Jlapuukun B.B. Dxonorus sneprernyeckux o0beKkToB. [IpakTrkym [ DneKTpoHHBIHN pecypc]:
yaeOHoe nocobue/ Jlapuukun B.B., Hemymenko JI.A.— DIeKTpoOH. TEKCTOBBIC JJaHHBIC.—
HoBocubupck: HoBocnbupckuii rocyiapcTBEHHBIN TeXHHYECKHid yHuBepcuTeT, 2011.— 136 C.
VYmakoB B.fl. CoBpeMeHHbIe TPOOIeMbI 2IEKTPOIHEPTETUKH [ DIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ YmakoB B.Sl.— DnexTpoH. TekcToBbie faHHbIe.— ToMmck: ToMckuit
NOJUTEXHUYECKUI yHuBepcuteT, 2014.— 447 C




7. OnleHOYHBbIE CpecTBA

7.1.1Bonpochl K NepBOH PY0EKHON ATTECTAIMH

Tunsl sHEpropecypcoB. Bo3aM0OXHOCTH HCTIOIB30BaHMS PA3TUYHBIX TUIIOB SHEPTOPECYPCOB.

ITporuo3sl pacnojaraeMbIx 3a1acoB U UX MCUEPIaHUS.

[Tpo6nembl 1OOBIYM U TpaHCTIOPTA HEPTH.

Pa3Begounoe 6ypenue u npobieMbl 00yCcTpoiicTBa MECTOPOKICHHUS.

[TpoGnembl sKkcIuTyaTaluu HeTIHBIX MECTOPOXKICHUM.

[Tpo6iembl 3K0JI0rHYECKOl 6€30MacHOCTH NpU J0O0bIUe U TPAHCIIOPTE HEDTH.

Br160p Tpacc ans MarucTpaibHBIX HE(TEIPOBOIOB.

Hané&xaocts HE(TENPOBOIOB, TMATHOCTUKA COCTOSIHUN TPYOOIPOBOIOB, TPOOIEMBI YTCUCK.

OO N g AW N

TankepHbIe TEPEBO3KH ChIPOi HePTH U HEDTEIPOTYKTOB.

[EEN
©

[Tpo6iieMbl nepepaboTKH ChIPO HEPTH, 3arpsi3HEHUE TPYHTOBBIX BOJI.

[EEN
[EEN

HpOFHO3H pacmnojiara€MbIX 3a11aCoB rada M BO3SMOXXHOCTH UX MCUCPIIaHU.

[EEN
N

TpaHcnopTupoBaHKE ra3a 110 ra3olnpoBoaM, CTPYKTypa ra3olnpoBoJI0B

[HEN
w

[Tpo6yiembl 10OBIYM U TpaHCIIOpPTA Ta3a

[EEN
=

Pa3Benounoe OypeHue u npobiieMbl 00yCcTpOCcTBa ra30BbIX MECTOPOKICHHH.

[EEN
o

HpO6J'I€MBI 9KCILTyaTallu MECCTOPOKACHUS.

[EEN
o

VYrunuzauuss  NOTEHIMAIbHOW  3HEPIMM  MAaruCTpajibHOTO  MPUPOAHOTO  rasa  Ha
ra3opa3laTOYHbIX U ra30paclpeieIMTENbHbBIX CTAHIUAX.

17. | [IpoGnemsl KoIOTHYECKOM 0€30MaCHOCTH MPHU AOOBIYE U TPAHCIIOPTE MPUPOIHOTO Tasa.

18. | Veoaw. TIporHo3sl pacnonaraeMpix 3amacoB M HX HCUEPIAHHUS.

19. | IpoGembl JOGBIYY U TPAHCIIOPTA YIS,

20. | TIpobGaembl FKOJIOTHYECKOM 0€30MaCHOCTH IPH JOOBIYE M TPAHCIIOPTE YTJIS.

21. Fop}oque CJlaHYbl. HpOI‘HO?;I)I pacrojaracMbIx 3a11aCoB U UX UCUCPITAHMA.

22. | TIpoGnembl J0OBIYH U TPAHCIIOPTA FOPIOUMX CIIAHIIEB.

23. | TIpobGaembl HKOJIOTHUYECKOI 0€30MTaCHOCTH IPH JOOBIYE ¥ TPAHCTIOPTE TOPIOYUX CIIAHIICB.

24. Hp06HeMBI IMPOU3BOJCTBA U TPAHCIIOPTA AACPHOI'O TOIJIMBA.

25. | IIpobaembl 3KOJIOTHYECKONW O€30MacHOCTH IMPHU MPOU3BOJCTBE H TPAHCIOPTE SICPHOTO
TOTLIINBA.

26. | OCHOBHBIC IPEUMYIIIECTBA TEPMOSACPHON YHEPTETHKHI

27. | Tumbl TEPMOSIIEPHBIX PEAKTOPOB.

28. | IIpobnembl ympaBiIsieMOro TEPMOSIEPHOTO CHHTE3a.

29. | Ilpobnemsl yaep)kaHus M1a3Mbl B TEPMOSIJIEPHOM PEAKTOPE.

30. | IIpobGnemMBbl TETUIOOTBOIA B TEPMOSIICPHBIX PEAKTOPaXx.

31. | TpagunmOHHBIC U HETPAAUIIMOHHBIC UCTOYHUKU YHEPTHH.

32. | 3amacel U TMHaAMMKa MOTpeOIeHUs] YIHEPTOPeCypcoB, nonutuka Poccun B o01actu
HETPaJUIIMOHHBIX U BO30OHOBIISIEMbIX HCTOUHUKOB YHEPTHH.

33. | OcHOBHBIE 00BEKTHI HETpaIUIIMOHHON 3HepreTuku Poccun. CosHeuHas SHeprus

34. | Conneynas saeprus. O0bEMBI 1 YPPEKTUBHOCTH MPHUMEHEHHSI.

35. | 'eorepmanbHas sHeprus. Pacnpesnenenue, 06bEMbI U 3 (H)EKTUBHOCTH TPUMEHEHUSI.

36. | Berposas suHeprus. Pacnpenenenne n 3ppeKTHBHOCTh TPUMEHEHHSI.

37. | BomuoBast sHeprus. meromuecst BO3MOKHOCTH ¥ (D (EKTUBHOCTH PHMEHEHHSI.

38. | llpunusHas sHeprus. Mmeronmecst BO3MOKHOCTH M 3 (EKTUBHOCTh IPUMEHEHHUSL.

39. | McToyHmMKY TeoTepMabHOTO Teruia. [1013eMHbIe TepMaJIbHBIC BOIBI.

40. | 3amacsl ¥ pacpocTpaHeHHe TepMalbHbIX BoJ. COCTOSHUE re0TepMAIbHOM SHEPreTUKU B
PO.

41. | TennocHabkeHHE BBICOKOTEMIEPATYPHOIH CUIBHO MUHEPAJIM30BAHHON TEpMaJIbHOM BOJIOM.

42. | TermmocHaOXeHME HU3KOTEMITEPATyPHOH MaJIOMUHEPATH30BaHHON TEPMAIIbHOM BOJIOM.
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: \ IIpsmoe ncnosib30BaHUE T€OTEPMaIbHON SHEPTUU. [ €oTepMaIbHBIE JIEKTPOCTAHIIMHI

IIpuMepHbIi OUJIeT K NepBOi PYOEKHOM aTTeCTAIIMHU

I'PO3HEHCKUM I'OCY JAPCTBEHHBI HEDTSIHOM TEXHUYECKNI YHUBEPCUTET
HMHCTHUTYT DHEPTETHKH
KADEJIPA "TEIIJIOTEXHHKA 1 THJIPABJIUKA"

I[I/ICL[I/IHJII/IHEI ((AHBTCpHaTI/IBHbIe 1 BO300OHOBIIIEMBIE HCTOYHUKHU SHEpPIrUun»

I'pynna TIC-21

Buiaer Ne 1

1. Pa3Benounoe Oypenue u npobaemMbl 00yCTPOHCTBA MECTOPOXKICHUSI.

2. OcCHOBHBIE IPEUMYIIIECTBA TEPMOSACPHOIN SHEPTeTUKU

3. T'eorepmanbHas sHeprus. Pactipenenenue, 00bEMbI 1 3((HEKTUBHOCTH IPUMEHEHHUSL.

3aB

. kKabenpout «T u I'», moreHT P.A-B. TypnyeB

7.1.2 Bonpochbl KO BTOPO# PY0E:KHOM aTTECTAIIMN

1. | VIHTEeHCHBHOCTb COJIHEYHOT'O U3JIY4YECHUs

2. | KOHCTPYKIUS U MATEPHaIbI COTHEUHBIX YIEMEHTOB.

3. | BonbT-aMnepHas XapakTepHCTHKA COHEYHOTO 31EMEHTA

4. | ®oTodIEKTpHUECKHE CBOHCTBA P—N IEPEX0a.

9. | Kmaccudukanys 1 OCHOBHBIE 3J1EMEHTHI TeTHOCHCTEM.

6. | Konnenrpupyromue remonpueMHuky. III0CKHe COTHEUHBIE KOIEKTOPBI.

/. | DHepretnyeckuii 6anaHC TEMIOBOrO aKKYMYJIATOPA

8. | TemoBoe akKyMyJIHMpPOBaHHE YPHEPTUH.

9. | Knaccugukaius akkyMyJIiTOPOB TeIlIa.

10. | Knaccuduxanus akkyMyIisSTOpOB TeIuIa.

11. | IlpoucxoxeHue BeTpa u BeTpoBbie 30HbI Poccuu. TUTIBI BETPOIHEPTETUYECKUX YCTAHOBOK.

12. | Knaccudukanus BeTpoABUraTesei no npuHIUNY paboThl.

13. | PaGoTa noBepXHOCTH NpH JICHCTBUU HA HEE CUJIBI BETpa.

14. | PabGoTta BeTpOBOTO KOJECa KPhUIbYATOTO BETPOIBUTATEIISI.
BetpoanekTpocraniun. BetpoycTaHoBKH.

15. | bananc Bo300HOBIIsIEMO SHeprun okeaHa. OCHOBBI TpeoOpa30BaHMs SHEPTHUU BOJIH.

16. | O6mue cenenns 06 HCTIONBE30BAHUH YHEPTUH TIPHIIUBOB.

17. | MouHOCTh IPUIMBHBIX TEUEHHHT U IPUINBHOTO TIOABEMA BOJIBI

18. | Mcnonp30BaHNe YHEPTHU PUIMBOB M MOPCKUX TEUCHHH.

19. | Pecypcsl TemnoBoii SHEprUH OKeaHa.

20. | Cxema OTDC, paboTaromeii Mo 3aMKHYTOMY IIHKIY.

21. | Hcnonk3oBauue nepenaja TeMIepaTyp okeaH-arMochepa.

22. | Ilpsmoe mpeoOpa3oBaHue TEIUIOBOM YHEPTHH.

23. | DHepreTrka Ha HETPAIUIIMOHHBIX BUAX TOIUIMBA.

24. | lllema, otxombl JsecomnepepabOTKH, TOpd. YCIOBUS HCHOIL30BaHUSA, MPOOJIEMBI, OIBIT
IPUMEHEHHs B Ka4eCTBE TOIINBA

25 | Panc, 6moatanoi, OMOaM3eNb U JIp. — MpoOieMbl cOopa M MPUMEHEHHSI.

26 | 3onbI 2@ dexTrBHOTO NTprMeHeHMs. [Tpobiembl cOopa 1 ceneknuu.

27 | IlepepaboTka Maces, CKUraHHEe TOKCUYHBIX OTXOJIOB.

28 | BropuuHbIe YHEPropecypchl pa3HOTo MOTEHIHATIA.

29 | Ilpomsbimensslie cToku. Mcnonb3oBanue OMO-CTOKOB.

30 | Dxojormyeckue mpoOIEeMbl SHEPTETHKH.




31. | Mecrto HeTpaAUIIMOHHBIX UCTOYHUKOB B YIOBJIETBOPEHUH SHEPTreTUUECKUX MOTPEOHOCTEH
YeJIOBEKa.

32. | XapakTepUCTUKU OCHOBHBIX MPOMBIIUIEHHBIX UCTOYHUKOB BBIOPOCOB 3arpsA3HSIOMINX
BEIIECTB.

33. OCHOBHBIE ITOKa3aTeIn HOPMHUPOBAHUS Ka4CCTBaA Oprn(anmefI Cp€Anl 1 BpEAHBIX BEIIECT B
IMPOMBIIIJICHHBIX BBI6p0C3.X.

IIpuMepHbIii OUJIeT KO BTOPOH PYOEKHON ATTECTALIMHI

I'PO3HEHCKUI IT'OCYIAPCTBEHHBII HEDGTSIHOW TEXHUYECKUI YHUBEPCUTET
UHCTUTYT DHEPI'ETHUKH
KADE/IPA "TEIVIOTEXHUKA U IT'HJ/IPABJINKA"

I[I/ICHI/IHJ'II/IHa «AJ'IBTepHaTI/IBHBIC Y BO30OHOBJIsIEMbIE HCTOYHHKHI OHCPIrun»

['pynna T3C, J0I1-19

Buiaer Ne 1

1. Kpynueimume ['DC B Mupe u Poccun.

2. OcHOBHBIE IPEUMYIIIECTBA TEPMOSACPHOIN SHEPTeTUKU

3. Conneunas sueprusi. KonnekTopsl u coHeuHbIe 6aTapeu.

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

7.2. Bonpochbl K 3K3aMeHY 10 JIHCHMILINHE ((AJII)TepHaTI/IBHI)Ie 1 BO30OHOBJIIEMEIC
HCTOYHUKH SHCPIrUK»

1. | Tunsl 3HEpropecypcoB. Bo3MOXHOCTH UCIOIB30BaHUS PA3JIMYHBIX THUIIOB SHEPIOPECYPCOB.
ITporuo3ssl pacrosiaraéMbIX 3a1acOB U UX MCUEpIAHUSI.

2. | IIpo6Gaembl 106b4M M TpaHcmopTa HepTH. PasBenouyHoe OypeHHe U IpoGIEMBI
o0ycTtpoiicTBa MecTopoxaeHus. [IpobiemMbl SKCIUTyaTauyu HEPTSIHBIX MECTOPOIKICHHIA.

3. | ITpo6nemsl 3KomOrHYecKoil Ge30IacCHOCTH IIpH J00kIYe U TpaHcnopTe HedTh. BriGop Tpace
JUISL MATUCTPAJIbHBIX HE()TEPOBOIOB.

4. | Hapéxuocth HedTENMpPOBOMOB, JMACHOCTHKA COCTOSIHHII TPYOOIPOBOIOB, HPOOGIEMbI
yreuek. TaHKEpHBIE TEPEBO3KH CHIPON HEPTH M HEDTETPOTYKTOB.

5. | [Ipo6nembl nepepabOTKU CHIPOI HEPTH, 3arPSI3HEHUE TPYHTOBBIX BOJI.

6. | IIporHo3sl pacmojaraeMbIX 3alacoB ra3a ¥ BO3MOXKHOCTM HUX HCYEpIIAHHSL.
TpancnopTupoBaHue ra3a Mo ra3onpoBojaM, CTPYKTypa ra3omnpoBoaoB. [IpoGiemsl
N0ObIYM U TPAHCTIOPTA ra3a

7. | PazBenounoe OypeHme M IIPoOIEMBbI OOYCTPOHCTBA TIa30BBIX MECTOPOXKICHHMIA.
[TpoGembl SKCIUTYaTaIIIU MECTOPOXKICHHUS.

8. | Yrummsanms —TOTEHIHMATLHOI DHEPrUd  MArucTpajbHOrO  IPUPOJHOIO Tra3a Ha
ra3opasJatouyHblX W Ta30paclpeleuTeNbHbIX CcTaHnusx. [[poOJeMbl IKOIOTHYECKOM
0€30MacHOCTH NMpHU JOOBIUE U TPAHCIIOPTE MPUPOJIHOTO rasa.

9. | Yeons. TlporHo3el pacronaraeMbix 3amacoB W WX wucyepnanus. [Ipobmemsr mpo0bau u
TpaHcnopTa yriusa.  [IpoGiembl 3kojoruyeckoi 0€30MacHOCTU MpH J00bIYEe M TPaHCHOPTE
YIS

10. | I'oprouue cranyvi. TIporHO3BI pacIiOlaracMbBIX 3allacOB M WX Hcueprmanus. [IpoOiemsr
MOOBIUM W TPAHCIOpPTa TOPIOYMX ciaHieB. [Ipo0reMbl dKOIOTHYECKON 0e30MacHOCTH TpH
JI0OBIYE ¥ TPAHCIIOPTE TOPIOYHX CIIAHIIEB.

11. | [IpoGnembl IPOU3BOJCTBA U TPAHCIIOPTA sIIEPHOTO TOMIUBA. [Ipobiembl 3KoI0rHuecKon
0€30I1aCHOCTH ITPHU MIPOU3BOJICTBE U TPAHCIOPTE SIEPHOrO TOILIMBA.

12. | OcHOBHBIE MpeuMynicCTBa TepMo;mepHoﬁ OHCPI'CTUKH. Tunel TCPMOAINCPHBIX PCAKTOPOB.

13. | IIpoGeMbl yrpaBiIsieMOro TepMOsIIepHOTo cuHTe3a. [IpobiemMsbl yaep kaHus I1a3Mbl B
TepMOsIIEpHOM peakTope. [IpobiieMbl TermI00TBOIa B TEPMOSIIEPHBIX PEaKTOpaXx.




14.

TpanunroHHBIE U HETPAAUIIMOHHBIC HCTOYHUKH SHEPTHH. 3arachl U JUHAMUKA TOTPeOICHUS
DHEPropecypcoB, MoiuTHKa Poccum B 00NacTH HETPATUIIMOHHBIX U BO300HOBIISIEMBIX
MCTOYHUKOB SHEPIUHU.

15. | OcHoBHBIE 00BEKTHI HETpaIUIIMOHHON 3HepreTHku Poccun. ConHeunast sueprusi. O0bEMBI U
() PEKTUBHOCTD MPUMEHEHUS.

16. | I'eorepmainbHas sueprus. Pacnpenenenne, 00bEMbI U 3P PEKTUBHOCTD TPUMEHEHHUS.

17. | BerpoBas sneprus. Pacnpenenenue u 3ppekTuBHOCTh NpuMeHeHus. [Ipoucxoxienue Berpa
U BeTpoBble 30HbI Poccuu. Tumsl BeTposHepreTuyeckux yctanoBok. Kinaccuduxkanus
BETpOJIBUTraTesel 0 NpUHIUIY paboThl. PaboTa moBEpXHOCTH NpH I€HCTBUN HA HEE CUIIbI
BeTpa. BerpoasiekTpoctanuyu. BerpoycTtaHOBKH.

18. | BonHoBas sneprus. Mmeromuecs BO3MOXXHOCTU U 3((HEeKTUBHOCTh NpuMeHeHus. bananc
BO300HOBIISIEMOH 3HEprun okeaHa. OCHOBBI IpeoOpa3oBaHus S3HEpruM BoH. OO01me
CBe/IeHUs 00 MCIOJIb30BaHUU SHEPTUH NIPHIIUBOB.

19. | [IpunusHas sHeprus. Mmeromuecst BO3MOKHOCTH U 3((HEKTUBHOCTh IPUMEHEHHUSL.
MomHOCTh NPUIMBHBIX TEUEHUH 1 MPUIMBHOTO MOIbeMa BOJIbl. Vcnonb30BaHue SHEPruU
IIPUWJIMBOB U MOPCKUX TeueHU. Pecypcel TernoBoil snepruu okeana. Cxema OTOC,
pabortarouieii Mo 3aMKHyTOMY IIMKITy. Vcnionp3oBaHue nepenajga TeMiepaTyp oOKkeaH-
atmocdepa.

20. | Mcrounmku reorepManbHOro Teruia. [log3emMuble TepManbHbIe BOABL. 3amachl U
pacrpocTpaHeHue TepMalibHbIX BoJl. CoCTOsiHHE reoTepMalibHOM SHepreTuku B PO.

21. | TenmmocHaG>kxeHUE BHICOKOTEMITEPATYPHON CHIIBHO MUHEPAIM30BaHHON TepPMaIbHOI BOIOH.
TennocHabxkeHne HU3KOTEMIIEpaTypHOH MaJOMUHEPAIN30BaHHON TepMalIbHON BOJIOM.
ITpsimoe ucnosp30BaHuE reoTepMabHON IHEPrun. I'eoTepMabHble AJIEKTPOCTAHLIUN

22. | IHTEHCUBHOCTb COJIHEYHOTO M3iydeHus. KOHCTpyKIMs ¥ Marepuaibl COJHEYHBIX
DJIEMEHTOB.

23. | BonpT-aMmepHas XapaKTEPHCTHKA CONHEYHOro dlMeMeHTa. DOTOodIeKTpHUECKHE CBOHCTBA
p—n nepexoza.

24. | Knaccupukanus ¥ OCHOBHBIE  DJIEMEHTHI  TEMOCHCTEM.  KOHILEHTpupyromme
reJinonpueMHUKH. [lockre coslHeYHbIe KOIEKTOPBI.

25. | DuepreTHueckuii GalaHC TEIUIOBOrO aKKyMyNIsTOpa. TeIoBoe aKKyMYJIHPOBAHHE
DHEPIUM.

26. | Knaccupukanus akkyMymIsaToOpoB Tema. IIpsiMoe mpeoOpa3oBaHKe TEMIOBOM SHEPIHHL.

27. | HerpaguuuoHHbIe ¥ BO30OHOBIIsIEMbIE HCTOYHUKH SHEPIUU

28. | DHepreTHka Ha HETPAJAMIIMOHHBIX BUAax TorummBa. Lllena, oTxoms! ieconepepaboTku, Topd.
VY ci1oBUs HCNIOIB30BAHUS, TPOOJIEMBI, ONIBIT IPUMEHEHHS B KaUeCTBE TOIJIMBA

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

34. | PaGoune tena. KoHCTpyKIIMOHHBIE MaTepHaibl. DpO3UOHHO-KOPPO3HMOHHbIE MTPOLECCHI.
CoueotoxeHue.

35. | IlapoBble TypOMHBI Ha BIQXXHOM Iape.

36. | I'azoBble TypOuHbI. Komnpeccopsl. Hacockl. ITaporenepaTtopsl.

37. | BogHo-xuMuueckue pexumMbl. KoHeHcanmmoHHbIe ycTaHOBKH. TernmooOMeHHUKH.

39. | DHepropecypcochepexeHne

40. | Dxonornveckre MpoOIeMbl SHEPTETUKU. MeCTO HETPaIUIIMOHHBIX HCTOYHUKOB B

YAOBJICTBOPCHUUN DHCPICTUICCKUX HOTpC6HOCTCfI YCJIOBCKaA. XapaKTepI/ICTI/IKI/I OCHOBHBIX
MMPOMBIINIJICHHBIX HCTOYHHUKOB BI)I6pOCOB 3arpA3HAOIINX BEIICCTB.

Oo0pa3zen 3k3aMeHAIHOHHOT0 OMJIeTA MO AU CHUIJIMHE




T'PO3HEHCKUI I'OCY IAPCTBEHHbBII HEGTSHOW TEXHUYECKNUA YHUBEPCUTET
HUHCTUTYT DHEPI'ETUKH
KADEJIPA "TENJIOTEXHUKA U I'/IPABJIUKA"

Jucnuninnaa «AJbTEepHATUBHBIC U BO3OOHOBIISIEMbIE HCTOYHUKU SHEPTHI
Cemectp - 3
I'pynma TIC-21
Buier Ne 1
1. OCHOBHBIE IPEUMYIIIECTBA TEPMOSICPHON SHEPTeTUKH THITBI TEPMOSAEPHBIX PEAKTOPOB.
2. ["'eorepmanbHas sHeprus. Pacnipenenenue, 00bEMbI 1 9)(HEKTUBHOCTH TPUMEHEHUSI.
3. Bonbr-amnepHas xapakTepuCcTHKa COTHEUHOTO dieMenTa [Ipo0ieMbl pa3BuTHs u
COBEPIICHCTBOBAHMUS CXEM M KOHCTPYKIMH TEIJI0-3HEPrOyCTaHOBOK.
4. OcCHOBHBIE TIOKa3aTeI HOPMUPOBAHHS Ka4eCTBA OKPYKAIOLIEH CpeIbl M BPETHBIX BEILECT B

IMPOMBIINIJICHHBIX BI)I6pOCElX.

3aB. kadenpoii
«TennorexHuka U TUAPABIUKA P.A-B. Typiyes

ISR AN
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7.3 Texkyuiuii KOHTPO.JIb

BOl'[pOCl)I K NPAKTUIE€CKUM 3aHATUAM

HpI/ISHaKI/I TEXHOI'CHHOI'O BJIMAHUS HA KIIMMAT U IOroay 006nexToB TOK.

OcobGenHocth Poccun B acekTe BO3JEHCTBUA Ha OKpysKarolrylo cpenay? Knaccupuxanus
BETpO/IBUraTesel mo npuHuumIy pabotsl. PaboTa moBepXHOCTH Ipy AEHCTBUM HA HEE CUJIBI BETpa.
Pabota BeTpoBOro Koneca Kpbulb4aToOro BETPOABUIaATENS.

BerpoanekTpocTanuyu.

BerpoycranoBku.
DKosornyeckre npoodaeMbl SHEPTETUKH.
MecTo HETpaJUIMOHHBIX HMCTOYHHKOB B YIOBJIETBOPEHHHM SHEPreTHYECKUX MOTpeOHOCTEN
4eJI0BEKA.
XapakTepHUCTUKH OCHOBHBIX MPOMBIIIJIEHHBIX HCTOUHUKOB BHIOPOCOB 3arpsI3HSOIINX BEILECTB.
M cTOYHUKH re0TEPMAIbHOTO TEIUIA.
[TonzemHble TEpMaNbHbBIE BOJIBI. 3aachl U pacpOCTPaHEHUE TEPMAIbHBIX BOJ.

10 CocrosiH1e reoTepMalibHON SHEepreThky B PO.

11. Turmel 25HEPTOPECYPCOB.

12. Bo3MO>XHOCTH UCIIOJIb30BAaHUsI Pa3IMYHBIX TUIIOB SHEPTOPECYPCOB.

13. TIporHO36I pacroiaraeéMbIX 3aacoB H X UCUEPITaHUsI.

14. TIpoGuiembl OOBIYM U TpaHCIIOpTa HEDTH.

15. PazBennounoe OypeHue u npoOiaemMbl 00ycTpOCcTBa MECTOPOKICHHUS.

16. TTpoGreMbI DKCIUTYaTai HeYTSHBIX MECTOPOKICHUH.

17. TIpo6neMbl SKOIOTHYECKON O€30MMaCHOCTH MPH 100bIYe U TPAHCIOPTE HEPTH.

18.Br160p Tpacc a1 MarucTpaibHBIX HeTEMPOBOIOB




7.4 Onucanne mokasarencii u KPUTCPHUCB OLICHHBAHU KOMHCTCHHI/Iﬁ Ha PaA3/IMYHbIX JTallaX HX q)OpMHpOBaHI/IH, OIIMCAaHUEC

IMIKaJIbl OICHHUBAHMA.

Taoanua 7
ILiianupyemble pe3yJibTaThl 0CBOEHHS Kputepun onleHMBaHus pe3yJibTATOB 00yYeHHsI HaumenoBanue
KOMIIETeHI[UHU OLICHOYHOI'0
menee 41 0ajs10B 41-60 6as10B 61-80 0aJs10B 81-100 6as10B cpeacrsa

(HEYI0BJIETBOPHUTEJIBHO)

(Y10BJIETBOPHUTEIBHO)

(xopoiuo)

(oTJaM4YHO)

OIIK-3 CniocobeH 1eMOHCTpUPOBATh MPUMEHEHHE OCHOBHBIX CIIOCOOOB MOIY4YE€HHUS, TPeoOpa30BaHus, TPAHCIIOPTA U UCIIOIb30BaHUS TEIIJIOThI
B TEIJIOTEXHUYECKHX YCTAHOBKAX U CUCTEMAX

3HATh: CdopmupoBanHbIe, CdhopmupoBaHHbIE
—  THIOBI YHEPropecypcoB, HO COJZIeprKallue CHCTEMAaTHYCCKHE
BO3MOXKHOCTH UCIIOJIb30BAHUSI OTACIBHBIC SHaHuA
PA3THYHBIX THTIOR npoOeIbl 3HAHUS
3HEPrOpPECYPCOB. nu X
XapaKTEePUCTUKY;
— TpaJuLIMOHHbBIE u
HEeTpPaJUIOHHbIE UCTOYHUKU
SHEPruu, BO30OHOBISEMBIE U ®parMeHTapHbIE 3HAHUS Hemnonnele 3HaHUSA
HEBO300HOBJISIEMbIE  MCTOYHUKH
SHEPIuy;
— aHaJM3UpOBATH
€CTECTBEHHOHAYyYHYI0 CYIIHOCTb
npo0jeM, BO3HUKAIOUIMX B XOJIe
npodecCuOHATbLHON
JEATEIIBHOCTH.
YMeTh: YMeHus NoNHEbIE, CdopmupoBaHHbIe
— YMeTh OMNpeaessATh MNOTPEOHOCTH A0y CKarOTCA VMeHus
MPOU3BOJCTBA B  TOIUIMBHO- YacTHYHbIC yMCHUS Henonuble ymenus HedobIHe
SHEPreTUIECKUX pecypcax, ommGKH
IOJITOTOBKE 000CHOBaHUH

Bonpocs! k
aTTEeCTaIUsIM H
K MTPaKTHIECKUM
paboTtam, TeMbI
pedeparos,
JTOKJTaJIOB.




TEXHUYECKOTO IEPEBOOPYKEHUS,
pa3BUTHUA JHEProX03s1CTBA,
PEKOHCTPYKLIMM U MOJEPHHU3ALUU
OPENIPUITUA -  MCTOYHMKOB
JHEPruu U CUCTEM
YHEPrOCHA0KCHHUS,

yYMEThb ILIAaHUPOBaTb M CTaBUTh
3aJjaudl UCCIICZOBAaHUs, BBIOMPATh

METO/IbI AKCIIEPUMEHTAIbHON
paboThl, HWHTEPIPETUPOBATH U
MIPEACTABISITH pe3ynbTaThl

HAayYHBIX HCCHGHOB&HHﬁ, JaBaTb
MMPAKTUYCCKUC PCKOMCHIOALUU I10
HX BHCAPCHUIO B IIPOU3BOJACTBO.

BJIaJ1eTh:

CIIOCOOHOCTBIO K  OIPEICTICHHUIO
nokasarejie TEXHUYECKOTO
YpOBHS MPOEKTUPYEMBIX

O0BEKTOB MU TEXHOJOTHYECKHUX
CXEeM;

IPOTHO3aMH pacrosaraeMbIx
3a1acoB HHEPrOpeCcypCcoB
Pa3MUYHOTO TPOUCXOXKICHHUS H
MMpeaACTaBJIATh yC10BUs nux

COXPaHEHHsS U BO3MOYKHOCTH HX
UcUepnaHus;

- METOOdaMM KJ'IaCCI/I(I)I/IKaI_[I/II/I OCHOBHBIX
9JICMCHTOB T'CIIMOCHCTEM.

YacTHYHOE BiIaJCHUE
HaBBIKAMHA

Hecucremaruueckoe
HpI/IMeHeHI/Ie HaABBIKOB

B
CHCTEMaTHYECKOM
PUMEHEHUH
HaBBIKOB
JIOIYCKArOTCS
MPOOEITBI
3HaHUMI

VYcnemrnoe u
CUCTEMATHYECKOE
MPUMEHEHUE HaBBIKOB




8. OcobeHHOCTH peasM3auny JUCHMILIMHBI VIS HHBAJUI0B U JIMI C

OrpaHu4Y¢HHBbIMHA BO3MOKHOCTAMH 310POBbA

Jlns  ocymiecTBIEHHS TPOLEAYpP TEKYLIEro KOHTPOJS YCIIEBaeMOCTH M IPOMEKYTOYHOM
aTTeCTallu OOYYaIOUIMXCS CO3/1aHbl (POHIBI OICHOYHBIX CPEJCTB, aJlaITUPOBAHHBIC JUISI MHBAIUAOB U
JHUIl C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3J0POBBbS M MO3BOJSIONIME OLEHHUTH JOCTIKEHHE HMH
3aIUIAHUPOBAHHBIX B OCHOBHOH 00pa3oBaTeNbHON MpOTrpaMMe pe3yJbTaToB OOYYEHHs U YpPOBCHb
cOPMUPOBAHHOCTH BCEX KOMIICTEHIMH, 3asBICHHBIX B 00pa3oBaTenbHON mporpamme. Dopma
NPOBEACHUS TEKyIIeH aTTecTallMd s CTYJCHTOB-MHBAJIUAOB YCTAHABIMBACTCS C  Y4ETOM
WHIMBUYAIBHBIX TCUXO(U3MYECKHX 0COOeHHOCTeH (YCTHO, MHCbMEHHO Ha Oymare, MUCbMEHHO Ha
KOMITbIOTEpe, B Qopme TecTupoBaHus U T.m.). [lpm TectupoBanum aist cnaOOBHISIIMX CTYAECHTOB
UCTIONIB3YIOTCSL (DOHIBI OLIEHOYHBIX CPEACTB C YKPYIMHEHHBIM mpudToM. Ha sK3ameH mpuriamaercs
CONPOBOKAAIONINH, KOTOpPBI  OOECreunBaeT TEXHUYECKOE CONPOBOXKIEHHE cryaeHTy. [lpwu
HEOOXOUMOCTH CTYACHTY-UHBAIUAY MPEIOCTABIISACTCS JOTOTHUTEIBHOE BPEMs ISl TOJITOTOBKH OTBETA
Ha O9K3aMmeHe (wiam 3adere). OOydaromuecs € OrPAaHUYEHHBIMH BO3MOXKHOCTSAMHU 370pOBbS U
oOydJaromuyecsi WHBAJIHIbl OOECHEYMBAIOTCS TEYATHBIMH M 3JEKTPOHHBIMHU  00pa30BaTEIbHBIMU
pecypcamu (TporpaMmbl, y4eOHBIE TOCOOWS IS CaMOCTOSITEIBHOH paboTel W T.A4.) B (opmax,
aIalTHPOBAHHBIX K OTPAaHHYEHHSIM X 3I0POBbS U BOCIIPUATHS HHPOPMALIUH:

1) ISl MTHBAJIUIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI IO 3PEHHI0:

- JUISL CcJembIX: 33/JaHus U1 BBIIOJHEHHS HAa CEMHMHApaX M MPAKTUYECKUX 3aHATHAX
oopmisiroTcst  penbeHO-TOUCUHBIM mpupTOM bpaiins wiam B BUAE DIEKTPOHHOTO JIOKYMEHTA,
JOCTYITHOTO C TOMOINBI0 KOMITBIOTEpPA CO CIENHAIM3UPOBAHHBIM TPOTPAMMHBIM 00€CIIeUeHUEM ISt
CIIETIBIX, JINOO 3aUUTHIBAIOTCS ACCUCTEHTOM; MUCbMEHHBIE 33/1aHUS BBIMOJIHAIOTCSA HAa Oymare penbedHo-
TOYeYHbIM HIpUpTOM bpalas uIM Ha KOMIBIOTEPE CO CHEIMAIM3UPOBAHHBIM MPOrPaMMHBIM
obecriedyeHneM sl CIIeNbIX MO0 HAJUKTOBBIBAIOTCS ACCUCTEHTY; OOy4YaroUIMMCs JUIs BBIIOJHEHHUS
3aJaHus TIPU HEOOXOIUMOCTH TMPEIOCTABISCTCS KOMIUIEKT MUCBMEHHBIX NMPUHAUICKHOCTEH M Oymara
IUIE  TUChbMA  pelbeHO-TOYEYHBIM IPUPTOM bpaiiis, KOMIBIOTEp CO CHEIHATN3UPOBAHHBIM
MPOrpaMMHBIM 00€CTIeYeHHEM IS CIIETbIX;

- IS c1a0oBUAAIIUX: o0ecreunBaeTCss UHIUBUYyaJIbHOE PAaBHOMEPHOE OCBEIICHHE HE MEHee
300 mrokc; oOywaromMMmcsl s BBINOJHEHMS 3aJaHMsl TpPU  HEOOXOAUMOCTH MPENOCTaBISETCS
YBEIIMYHMBAIOIIEE YCTPOWCTBO, BO3MOXKHO TAaKK€ MCIOIB30BaHUE COOCTBEHHBIX YBEIWYHBAIOIINX
YCTPOICTB; 3a/JaHusl UI BBIMOJIHEHUS 3a/JaHUi OPOPMIISIOTCS YBEIMYEHHBIM HIPHUPTOM;

2) JUIs. MTHBAJIUIOB U JIUIL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3710POBBS MO CJIYXY:

- UISl TJIYXUX M CJIa00C/bIIAIIUX: 00eCTIeYMBACTCSl HATMYNE 3BYKOYCHIIMBAIOIICH armapaTypsl
KOJJICKTHBHOTO  TIOJIb30BaHUS, npd  HEOOXOAMMOCTH o0yJaromuMcsl  TPEAOCTaBISETCS

3BYKOYCHUJIMBArOIIas arrmaparypa HWHIUBUAYAJIIBHOTO IIOJIb30BAaHUA, MNpeaOCTaBIAOTCA  YCIYI'U



CYpJIOTIEPEBOUNKA;

- a8 CJEeNOrJyXux JIOMyCKAaeTCs TPUCYTCTBHE AaCCHCTECHTA, OKAa3bIBAIOIIETO YCIYTH
TU(IOCYpIOTIepeBOAUMKa (TOMUMO TpPEOOBAaHUH, BBITONHSIEMBIX COOTBETCTBEHHO ISl CJCMBIX H
TIIyXHX);

3) JUIS JIAI C TSDKENBIMU HApYHICHUSMH pPEYH, TIyXUX, CIA0OCHBIIIANUX JIEKIUA |
CEMHUHAPBI, TPOBOJAMMBIC B YCTHOU opMe, MPOBOIATCS B MUCHbMEHHOU (opMe;

4) JUIS WHBAIAIOB W JIMII C OTPAHMYEHHBIMA BO3MOXXHOCTSIMU 3J0POBbS, HMEIOIINX
HApPYIIEHHSI ONMOPHO-IBUTATEIHLHOIO annapara:

- JUIAd JIMI C HapYIICHUSMHU ONOPHO-JABHTaTEIbHOIO armapara, HapyIICHUSMH JIBUTATEIbHBIX
(GYHKIIMH BEpPXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHUX KOHEYHOCTEW: MHCHMCHHBIC 3aJaHUs
BHITIONHSIOTCS. HAa KOMITBIOTEPE CO  CICHUATM3UPOBAHHBIM IPOTPAMMHBIM  O0ECIICYCHUEM  WITH
HA/IMKTOBBIBAIOTCSl ACCUCTCHTY; BBIMOJIHEHUE 3a/laHuil (TECTOB, KOHTPOJBHBIX padoT), MPOBOAMMEIC B

MUCBEMEHHOM (hopme, TPoBOAATCA B YCTHOU hopMe ImyTeM oripoca, 6ecebl ¢ 00ydaromumcs.

9. YueOHO-MeTOAUYECKOE U HHPOPMALIMOHHOE 00ecreuyeHre JUCHUIINHbI

9.1 JInteparypa

1. a) OCHOBHAA JUTeparypa:
VYurakoB B.Sl. CoBpemeHHBbIE NPOOIEMbI 3JICKTPOIHEPreTHKH [DIEKTPOHHBIH pecypc]:
yuebHoe mocobue/ YmakoB B.Sl.— DOnekTpoH. TekcToBble naHHble.— Tomck: Tomckmii
MOJTUTEXHUYECKU I YHUBEPCUTET, 2014.— 447 c— Pexxum JlocTyna:
http://www.iprbookshop.ru/34715.html.— 5BC «IPRbooks»

2. | 1. MurtpodanoB C.B. DHeprocOepexeHne B 3HEpreTuke [DIEKTPOHHBIA pecypc]: yueOHOoe
nocobue/ Mutpodanos C.B., KunbmerseBa O.M1.— DJEKTpOH. TEKCTOBBIC JaHHBIC.—

OpenOypr: OpenOyprckuii rocynapctBennbiii yausepcurer, ObC ACB, 2015.— 127 ¢c.—
Pexxum noctymna: http:// www.iprbookshop.ru/61431.html.— 9bC «IPRbooksy.

0) AONMOJIHUTENIbHASA JIUTEpaTypa:

1. | Bopouun A.U. CoBpemeHHBIE MNPOOJEMBI TEIUIOTa30CHAOKEHUSI HACEIEHHBIX MECT |
OpeanpusaTHii [DIeKTPOHHBIH pecypc]: yuedHoe mocodue (kypce jiekuuit)) Bopornnn A.N.—
OnekTpoH. TekcToBble JgaHHble.— CraBpomnosib: CeBepo-KaBkasckuii  ¢enepanbHbIi
yHuBepcureT, 2014.— 199 c.— Pexum nocryna: http://www.iprbookshop.ru/63223 . html.—
OBbC «IPRbooks»

B) UHTEpHET-pecypchl
HNuTtepHer pecypc - Www.gstou.ru, snextpoHHble Oubnuoteunslie cuctembl (ObC): «IPRbooksy,
«KoHcynbTanT cryneHTay, «Ibooksy», «Jlanb.

news.tpu.ruyCoObitushy... sovremennye p.html
igrate.comyenergetics/problemy...energetiki/
Arhangelsk.BezFormata.ru»Jlentay...-laverova/9232187
new.mephi.ru>entrant/mephi/remote-projects/modern. ..
petrsu.ru>Chairs/KEPIE/Belyakov_genenerg.pdf
cendomzn.ucoz.ruyindex/0-19460
mpei.ruslang/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/
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9.2 MeToanuyecKue yKa3aHHUA 10 0CBOCHHIO THCHUIIMHBI (IpriokeHue)

r) IPOrpaMMHOe H KOMMYHHKAIIHOHHOe o0ecrevyeHue
CpencTBa obecrieueHus: OCBOCHUS AUCIUIIINHbI
Pacuernsie kommnbrorepubie mporpammbl: MATHCAD, EXEL.

1. DNeKTpOHHBIM KOHCIIEKT JICKIUHA M DJIEKTPOHHO-OOYYArOIIMI KOMIUIEKC IO JUCITUILIMHE
«ATNBTEPHATUBHBIE U BO3OOHOBIISIEMbIC NCTOUHUKH YHEPTUI
2. TecThl 17151 KOMIBIOTEPHOTO TECTUPOBAHHUSI CTYICHTOB

10. MaTepHaJILHO-TeXHH‘leCKOG odecreueHue ANCIUIIJINHBI

Jlnst obecrieueHUs] OCBOEHHS JUCUUIUIMHBI HEOOXOOMMO Haluyue y4eOHOW ayAuTOpUH, CHAOKEHHOU
MYJIbTUMEUHHBIMU CPEJCTBAMH IS IPEICTABICHUS MIPE3CHTANNH JICKIIMI U TTOKa3a Y4eOHBIX (PHUIbMOB.

Krnacc ¢ mepcoHaJIbHBIMH KOMIBIOTEPAMH ISl TIPOBEIACHUS MPAKTHUYECKUX 3aHATHH U BHPTYaTbHBIX
J1a00paTOPHBIX padoT.

VYueOubie aynutopun kadeapsl "Temnorexnuka u rugpasnuka’ B 'YK ITHTY — Ne 4-20, Ne4-45, Ne4-
47 m Ne4-49, cHaOxeHHble MyJbTUMEIUMHBIMU CPEICTBAMHU JJIS NPEACTABICHUS Mpe3eHTalul U
MoKa3a y4eOHbIX (PMIBMOB

11. lonoJiHeHUs1 ¥ NI3MeHEeHHUs B pado4eil mporpaMmMe Ha y4eOHbIi rojg

JlorosniHeHHsT M W3MEHEHUs B pabouue MpOrpaMMbl BHOCSTCS €XKETrOJAHO Iepesl HayajioM HOBOI'O
yuebHoro rojma mo ¢opme. M3meHeHus AOKHBI OQOPMIISATECS AOKYMEHTAIBHO W BHOCSATCS BO BCE
YUTEHHBIE IK3EMILISPHI.

[IporpamMma cocraBiieHa B COOTBETCTBUH C ['ocymapcTBEHHBIM 00Opa30oBaTECILHBIM CTaHIAAPTOM
BBICIIETO TpodeccuoHanbHOro obpa3zoBanus mo HampaBieHuto 13.03.01 — TemnosHeprernika u
TEIJIOTEXHUKA.

IIpesenTanumn:

Hacocel u rugponpuBosl

Dueprobanancsl TOP ux cocrosinue u kinaccuduxarms;

ITporHo3sl pacrosiaraeMblX 3a1aCOB M X UCUEPIIAHHMS.

Y2onw. IIporao3sl pacronaraemMpix 3aracoB U UX HCUEPIIAHUS.

T'oprouue cranywi. IIpOrHo3sl pacnonaraéMpIx 3aracoB U UX UCYEPIIAHUSL.
['mapossiekTpcTaHumn

TernnoBble 1 aTOMHBIE AJIEKTPOCTAHIIUN

Termnonepenaua

Meponpusarus 1o 3HeproddpheKTUBHOCTH U dHeprocOepexernro (20 cnaiaos);
DHeprocOepeKeHNe U €€ poJib B KU3HU o0mIecTsa (52 ciaiiios);
HNudopmarnmonHoe obecrieueHne NpeANPUATHI IHEProCcOEPEIKEHHIO U TIOBBIIICHHUTO
sHeproaddexrusHoctH (11 cnaiigos);

[TpubopHslii yuet snexTpodHepruu (58 cnaiios);

OHEpProeMKoCTb U 3HeprodpeKTUBHOCTH (28 caii1oB);

Bozob6uoBsiemble nctounnky 3aepruu (15 cnaiinos);

[Tpobnembl epepabOTKH chipoi HeTH, 3arpsi3HEHHE TPYHTOBBIX BOJI.
[Tpobaempl SKCIUTyaTalMy HePTIHBIX MECTOPOKICHHH.

OcHOBHBIE IPEUMYLIECTBA TEPMOSIEPHON YHEPTETHKH

TpaguIMOHHBIE M HETPAUIIMOHHBIE UCTOYHUKH YHEPTHU.

3anachkl ¥ JUHAMHKA [TOTPEOJICHUS SHEPrOPECYPCOB, MoIuTHKa Poccun B 001aCTH HETPAAUIIMOHHBIX U
BO300HOBJISIEMBIX HCTOYHUKOB SHEPTHH.
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OCHOBHBIE 00BEKTEI HCTpa,Z[PIL[HOHHOfI OHCPIrCTUKN Poccun. Conneunas OHCPprus

I'eoTepmasbHas sHeprus. Pactpenenenue, 00bEMbI U 3)PEKTUBHOCTH MPUMCHEHUS.

Pecypchl TennoBoi SHEPrUM OKeaHa.

BHCPI‘CTI/IKa Ha HCTPAAMIHWOHHBIX BUAAX TOIIMBA.

Bropuunsle 3HEpropecypcsl pa3Horo NOTEHIMANA.

ukiel u KOHCTpYKTHBHBIE cxeMbl ADC.

I"azoBrie TypOunbl. Kommpeccopsr. Hacocs!. [TaporenepaTopsr.

3anopras anmmapatypa. TpyOoonpoBobIL.

OCHOBHBIE TCINIOTEXHUYECCKHUE XAPAKTCPUCTHUKU OPTraHUYCCKOI'0 TOIJIMBA.

DKOJIOTHYECKHE HpO6ﬂeMLI OHCPIreTUKHU

CYH_IHOCTL XUMHUYCCKUX MCTOOOB OYMCTKH CTOYHBIX BOI.

PCaFCHTH, HCNIOJIb3YEMBIC IJI OKHMCIUTEIIbHBIX 1 BOCCTAHOBUTCJIIBHBIX METOOB OYUCTKH

BomHoe X03giCTBO TPOMITPEATIPHUATHHA, 000POTHBIE CHCTEMBI BOJTOCHAOKCHHS.

PeaFCHTLI, HCMOJIb3YCMBIC NJIA OKHUCIMTECIbHBIX 1 BOCCTAHOBUTCIIbHBIX MCTOJIOB OYHMCTKH

Bomroe X034iCTBO TPOMITPEATIPUATHH, 000POTHBIE CHCTEMBI BOJTOCHAOKCHHMS.

PCaFCHTH, HCNIOJIb3YEMBIC IJI OKHMCIUTEIIbHBIX 1 BOCCTAHOBUTCIbHBIX METOOB OYUCTKH

HpeI/IMYH_IeCTBa N HCOCTATKH XUMHUYCCKUX MCTOOOB OYMCTKH, 00J1acTh IIPUMCHCHU .

MexaHu3MbI OHOIOTHYECKOr0 OKUCICHUS BPCAHBIX BCHICCTB B CTOYHLIX BOJAX.

O6nacte npuMeHeHHs, 3P HEKTUBHOCTD U MPEUMYIIECTBO OMOJIOTHYECKUX METOIOB OUUCTKH BOJI.

®daxTops! Biusromye Ha 3(h(HEeKTHBHOCT pabOThl OMOIOTHIECKIX OYNCTHBIX COOPYKEHUH.

MerTo/p1 IpeIBapUTEIHHON 00padOTKH 0CaIKOB CTOYHBIX BOJ, MX (hM3WYECKas CYIIHOCTh U Ha3HAYCHUE:
cTaOuim3aliysi, KOHJAUIMOHUPOBAHUE, 00C3BOKUBAHUE.

OCHOBHBIC HaITpaBJICHUS MEPEPa0OTKU T'aAJIbBAHOIILIAMOB, HE(DTEIIAMOB U TOPOACKHX OCAJKOB CTOUHBIX
BOJI.

BuaeoduabMbl:

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

- Kak paboraer TOC;

- [Ipuanmn paboTh KOTIa;

- [TapoBoii koTe;

- [lapoBsle TypOHHBI;

- [Iimams ropenkuy;

- KopoTkoe 3aMbikanue;

- TennooOMeHHUKH;

- Typouna K-800-240;

- Po3xur xoTia;

- I'panupHy;

- [Ipunnun paboTs! Hacoca

- Pasanckas I'POC

- Xabaponckas TOLI;

- DKCIuTyaTanus 3Hepro6J0KoB;

- PaGora neasparopa;

- Ilpuannn paboTel JBIMOCOCA;

- [lpunun paboThl IEHTPOOEKHOT0 HACOCA,;

- MHOrocTyneH4arslii Hacoc;

- Hacoc ITHC-1.




Tlpunooicenue

MeToaunuyecKkue YKa3aHusd M0 OCBOCHUIO THCHUIIJINHDBI

«AJILTepHaTI/IBHLIe M BO300HOBJIsSieMble HCTOYHHKH IHEPIrum»

1. MeToauuyeckue ykKa3aHusi AJs OOy4amOIIUXCS MO NJAHHUPOBAHHUI0O W OPraHU3AIUH
BpeMeHHU, He00X0IMMOTO0 /IJIsl 0CBOEHHUS TUCHUILINHBI.

N3yueHne pekoMeHayeTcs HauaTh ¢ O3HAKOMJICHHUsSI ¢ pabodell mporpaMMoi JAUCIUILINHBI, €€
CTPYKTYpO#l U cojaep)KaHHeM pa3/ieioB (MoAyseil), pOHIOM OLIEHOYHBIX CPEACTB, O3HAKOMHTHCS C
y4eOHO-METOIMYECKUM 1 UH()OPMAIIIOHHBIM 00€CTIEYeHNEM TUCITUILITNHEIL.

JucnumnimHa «AJbTepHATUBHBIE U BO30OHOBISIEMbIE MCTOYHUKU SHEPTrUU»  cOocTOUT u3 10
CBSI3aHHBIX MEXy COO0I0 TeM, 00ECIIeUNBAOINX MOCIEI0BATEIBHOE U3YUEHUE MaTepraa.

OOyyeHune MO JUCHUILUIMHE «AJIbTEpHATHBHBIE U BO300HOBIISIEMbIE HCTOYHHMKH HSHEPTHI»
OCYILECTBIISICTCS B CIEAYIONMX (hopMax:

1. AyautopHble 3aHATHS (JCKIUHU, IPAKTHYCCKUE/CEMUHAPCKUE 3aHATHS).

2. CamocrositenbHass pabora cryaeHta (IOATOTOBKA K JICKIHUSM, HPAKTHYCCKUM/
OPAKTUYECKUM 3aHATHUSM, TecTam/pedeparaM/IoKknaiam/scce, U UHBIM (popMaM MHUCbMEHHBIX PaboT,
BBINOJIHEHNE aHAJIN3a KEHCOB, HHIUBUIyalbHAsI KOHCYJIbTALUS C MIPETIOAaBATEIIEM).

3. UnrepaktuBHble (opMmbl TpoBeACHUS 3aHATHHA  (KOJJIOKBUYM, JIEKIUS-AUCKYCCHS,
TPYIIIOBOE pelIeHue Keiica 1 1p.(hopMsl).

VY4eOHblIif MaTeprall CTPYKTYPUPOBAH U U3yUeHUE AUCIUILTAHBI IPOU3BOJAUTCS BTEMATUUECKOM
MOCJIEI0BATENbHOCTH. KaXoMy NpakTHYeCKOMYy/ CEMHUHAPCKOMY 3aHSTHIO W CaMOCTOATEIBHOMY
M3YYCHUIO MaTepHalia MpEeIIecTBYeT JeKUus Mo JaHHoW Teme. OOyuwaromiuecsi CamMOCTOSITEIBHO
IPOBOJAT NPEIBAPUTENHFHYIO TIOATOTOBKY K 3aHATHIO, IPHHUMAIOT aKTUBHOE U TBOPYECKOE YJacTHE B
00CYXXJIEHUH TEOPETHUECKUX BOMPOCOB, pazdope MPOOJEMHBIX CHUTyallMi M TOUCKOB TMyTeH uX
pemenusi. MHorume mpoOieMbl, H3ydaeMble B Kypce, HOCAT JAMCKYCCHOHHBIA XapakTep, 4TO
IpeJoiaraeT MHTEPAKTUBHBIN XapakTep MPOBEACHUS 3aHATHI Ha KOHKPETHBIX MIPUMepax.

Ornucanue mociie1I0BaTeIbHOCTH IEHCTBUM 00y4aroerocs:

[Ipy wu3ydeHuu Kypca cleayeT BHHUMATEIbHO CIyIIaTh M KOHCIEKTHUPOBAaTh MaTepHal,
u3JaraeMplii Ha AayAMTOPHBIX 3aHATUAX. /I ero NOHMMaHMS W KA4YeCTBEHHOTO YCBOCHUS
pEKOMeH IyeTCsl ClIeAYIoNIas MoCe10BaTeNbHOCTD JeHCTBUI:

1. Tlocne okoHYaHUS Y4YEOHBIX 3aHATUH JUIA 3aKPEIUICHUS MaTepualia IMPOCMOTPETh H
00IyMaTh TEKCT JIEKIIUHU, MPOCIYIIAHHOW CEerofHs, pa3o0paTh paccMOoTpeHHble mpumepsl (10 — 15

2. [lpy mOAroTOBKE K JEKIUU CIEAYIOIIET0 MHS TMOBTOPUTH TEKCT MPEBbIAYIIEH JEeKIuH,
HOAYyMaTh O TOM, Kakasi MOKeT ObITh cienyromas tema (10 - 15 munyT).

3. B teuenue Henenu BbIOpaTh BpeMs Ui paOoThl ¢ auTeparypoil B Ombmuoreke (mo 1
qacy).

4. Ilpr MOATOTOBKE K MPAKTHYECKOMY/ CEMUHAPCKOMY 3aHSTHIO TIOBTOPUTH OCHOBHBIE TTOHSTHUS
0 TeMe, W3YYUTh TNPUMEPHL. Pemas KOHKPETHYIO CHUTYallWio, - TPEABAPUTEIHHO MOHATH, KaKOH
TEOPETUYECKHIA MaTepuan HYXXHO HCIOJb30BaTh. HaMeTWTh MiaH pemieHusi, mornpoOOoBaTh Ha €ro
OCHOBE peluTh | - 2 mpakTHUuecKkrue cuTyanuu (J1ad.padboThl).

2. Metoauyeckue yKazaHHs 110 padoTe 00y4aommxcsi BO BpeMsi IPOBeAeHHUS JeKIUH.

Jlekiuu  nmaroT  OOy4alOMIMMCS ~ CUCTEMAaTHU3UWPOBAaHHBIE  3HAHUS 1O  JIUCIMILUIMHE,
KOHLOCHTPUPYOT HMX BHHMAaHHE Ha HauboJiee CHOXKHBIX M Ba)KHBIX BoIIpocax. HGKHI/II/I 00BIYHO
U3J1aratoTcsl B TPAJIULMOHHOM WM B MpoOieMHOM cTuiie. /g cTyeHTOB B OOJIBIIMHCTBE CIy4yaeB B
npobiieMHoM cTuiie. [IpoGieMHbI CTHIIb MO3BOJISIET CTUMYJIHMPOBATh AKTUBHYIO IO3HABATENIbHYIO
JeSITeIbHOCTh O0YYAIOIUXCS U WX MHTEPEC K JUCLHILIMHE, (hOPMUPOBATH TBOPUECKOE MBIIIJICHUE,
npn6eraTL K IMMPOTHUBOIIOCTABJICHUAM U CPaBHCHUAM, JCIAaTh O606HICHI/I$I, AKTUBU3HWPOBATH BHUMAHHC
00yYaroImuxcst MyTeM MOCTaHOBKU MPOOJIEMHBIX BOIIPOCOB, MOOIIPSTH JUCKYCCHIO.

Bo BpeMs JEKIMOHHBIX 3aHATUH PEKOMEHJYETCS BECTH KOHCHEKTHpPOBaHUE Yy4eOHOro
MmarepHaia, obpamaTb BHUMaHUE HAa (HOPMYITUPOBKU M KAaTETOPUH, PACKPBIBAIOLINE CYTh TOTO HIIU



MHOTO SIBJICHUS, UJIU TIPOIIECCOB, BBIBOJIBI U MIPAKTHUECKHUE PEKOMEH IAllUN.

KoHcnekT neKknuu Jiydine Moapa3AeisaTh Ha MYHKTHI, COONIOAas KPACHYIO CTPOKY. DTOMY B
00JbII0M cTeneHu OyayT crocoOCTBOBATH BOMPOCH! IJIaHa JIEKIUH, MPEII0KEHHbIE PENOIaBaTENsIM.
Cnenyer oOpamath BHUMaHHE Ha aKIICHTHI, BBIBOJbI, KOTOPBIE JENaeT MpernojaaBareib, OTMedas
Haubosee Ba)KHbBIE MOMEHTHI B JIEKIIMOHHOM MaTepHalie 3aMedyaHusIMu
«BAXKHO», «XOPOIIO 3allOMHUTH» U T.Nl. MOXHO JA€naTh 3TO U C MOMOUIbIO Pa3HOIBETHBIX MapKepoB
WIH py4eK, NOJUepKUBasi TEPMHUHBI U OIIPEICTICHHUSL.

[lenecooOpa3no pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpAIeHHH, a0OpeBUaTyp M CHMBOJIOB.
Opnako npu nanbpHeien paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIy4Ille 3aMEHUTh OOBIYHBIMU CJIOBAMHM IS
OBICTPOTO 3PUTEILHOTO BOCIPHSITHS TEKCTA.

PabGorass Haj KOHCIIEKTOM JIEKIUMH, HEOOXOAMMO HCMOJIb30BaTh HE TOJBKO OCHOBHYIO
JUTEPATypy, HO U TY JUTEPATYPy, KOTOPYIO JOMOJHUTEIHHO PEKOMEHIOBAN MpenoaBareib. ViIMeHHO
Takas cepbe3Has, KpOMOTiuBas padoTa C JIGKIMOHHBIM MaTEpHUajOM IO3BOJIUT TITyOOKO OBIAACTh
TEOPETUICCKIM MaTEPHATIOM.

Temartuka nexuuii gaercs B paboueil mporpaMmme JTUCHUTUIMHEL.

3. Metoanueckue YKa3aHus o0yJammuMmcst 1o MOATOTOBKE K
NPAKTHYECKUM/CEeMHUHAPCKUM 3aHSATUSIM.

Ha npakTH4ecKux/CeMHHAPCKUX 3aHATUSX MPUBETCTBYETCS aKTHBHOE ydacTHE B OOCYKIECHUU
KOHKPETHBIX CHUTYyalluld, CIIOCOOHOCTb Ha OCHOBE IIOJIYYCHHBIX 3HAaHUW HaXOAWUTh Haubolee
3¢ (deKTHBHBIE PEHICHUS TOCTABICHHBIX MPOOJIEM, YMETh HAXOAWTH ITOJIC3HBINA JOIOJHUTEITBHBIN
MaTepual 1o TeMaTUKEe CEMUHAPCKUX 3aHSITHA.

CTyneHTy peKOMeHaAyeTcs CIeAyIonas CXeMa MOArOTOBKY K CEMUHAPCKOMY 3aHSTHIO:

1. O3HakomileHHE C IJJAHOM HOPAKTHYECKOTO/CEMUHAPCKOrO 3aHATHSA, KOTOPBIA OTpakaeT
COAEP)KAHUETIPEITIOKEHHOWU TEMBI,

2. [IpopaboTaTh KOHCIIEKT JICKIIHA;

3. [IpounTaTh OCHOBHYIO M JOTIOJTHUTEIBHYIO JTUTEPATYPY.

B nporecce moAroToBKY K MPaKTUYECKUM 3aHSATUSAM, HEOOXOAUMO 0OpaTUTh 0COOO€BHUMAHUE
Ha CaMOCTOATEIIbHOE  M3Y4YEHUE PEKOMEHJOBaHHOW  juTepaTypbl. Ilpm  Bcelr  monHOTE
KOHCIEKTUPOBAHUS JICKIIMH B HEH HEBO3MOXHO U3JIOKUTh BECh MaTepHall U3-3a JINMUTA ayJUTOPHBIX
gacoB. [losTomy camocrosiTenpHas paboTa ¢ y4eOHMKaMH, Yy4eOHBIMH TIOCOOMSIMH, HAYYHOM,
CIPAaBOYHOM JIUTEpPaTypOl, MaTepuaiaMy MepUOJUYECKUX M3aHuil U VIHTepHeTa sBiiseTcs Haubosee
3¢(EKTHUBHBIM  METOJAOM  TOJNyYCHHUS JIOMOJHHUTEIBHBIX 3HAHWW, TIO3BOJSET  3HAYUTEIHHO
aKTUBHM3MPOBAThH Mpollecc OBIafeHHUs WH(opmanuen, crmocoOCTByeT Oojee TIyOOKOMY YCBOCHHIO
M3y9aeMoro Marepuaiia, pOpMHUpPYET y CTYICHTOB OTHOIICHHE K KOHKPETHOW mpolbiieme. Bce HOBBIC
MOHITHUS MO W3Y4aeMOl TeMe HEOOXOAMMO BHIYYUTh HAM3yCTh M BHECTU B TJIOCCApUid, KOTOPBIH
reniecooOpa3Ho BECTH € CaMOT0 Havaja U3y4eHHus Kypca,

4. OTBETUTH HA BOMPOCHI IIaHA IPAKTUYECKOI0/CEMUHAPCKOTO 3aHATHS;

5. BBINOTHUTH JOMallIHee 3aJaHKE;

6. [IpopaboTarh TeCTOBBIE 3a/IaHUS U 33/1a4H;

7. Ilpu 3atpyaHeHUsX chOpMyIHPOBATh BOIPOCH! K IPETOAABATEIIIO.

Pe3ynbTatr Takoil paboThI 10JIKEH MPOSBUTHCS B CIIOCOOHOCTH CTYAEHTa CBOOOHO OTBETUTH Ha
TCOPCTUUCCKHUEC BOIIPOCHI MNPAKTHKYMA, BBICTYIIATb W YYaCTBOBATb B KOJIJICKTHMBHOM O6Cy>I(IleHI/II/I
BOIIPOCOB M3Yy4aeMOH TEMBbl, MPABUJIBHO BBINOJHATH NPAKTHUUECKUE 3aJaHds W WHBIC 3aJaHusf,
KOTOPBIC JAOTCA B (1)0H]1€ OLCHOYHBLIX CPEACTB AUCHHUIIIINHBI.

3. Meroanyeckne yKazaHus 00y4arIUMCs 110 OPraHU3AIUM CAMOCTOSITeIbHON PadoThl.

Llenp opraHuzanuM CaMOCTOSITEIBHOM pabOThl MO JUCHMIUIMHE «AJIBTEpHATUBHBIE U
BO300HOBJISIEMbIE MCTOUYHHUKH HSHEPrHUM» - 3TO yriayOleHue M paclldpeHHe 3HaHuW B o0jacTu
OCHOBHBIX COBPEMEHHBIX IPOOJIEM DJHEPreTUKH M HHEPrOTEXHOJOIMH, H3Y4YEeHUE CTPYKTYpHI,
TEOPETUYECKUX W TEXHUYECKHX OCHOB M TPUHIMIIOB ()YHKIIMOHHPOBAHUS YHEPTETUYCCKUX CHCTEM
oOecrieyeHHs >KU3HEIACATEIBHOCTH JIIOJeH M TEXHOJOIMYECKHX IPOLIECCOB C HCIHOIb30BAHUEM
HETPAJUIIMOHHBIX W BO300HOBJISIEMBIX MCTOYHHUKOB SHEPTHH; (POpMHUpOBaHHE HABBIKA M HHTEpeca K
CaMOCTOSITENIbHON MO3HABATEIbHOM e TETbHOCTH.

CamocrositenpHas paboTa oOyJaronuxcs sIBJSETCS BaKHEUITUM BUIOM OCBOCHHSI COJIEPIKAHUS
JUCLUTUIMHBL, TIOATOTOBKH K NMPAKTHYECKUM 3aHATHIM M K KOHTpoJIbHOU padore. Croaa ke OTHOCSTCA



U CaMOCTOSITENbHOE YIIyOJeHHOe wu3ydyeHue TeM JuciuiuinHbl. CamocrosiTenbHas pabota
IpeCTaBsieT CoOOW MOCTOSHHO JEHCTBYIOIIYIO CHUCTEMY, OCHOBY 00pa3oBaTelIbHOTO Ipolecca U
HOCHUT HCCIIEIOBAaTENbCKUI XapakTep, 4TO IMOCIYKUT B OyIylleM OCHOBaHUEM Ui HalHCAHUS
BBIMTYCKHON KBaTU(UKAIIMOHHON PabOThI, MPAKTHYECKOTO MPUMEHEHUS TOTYyYEeHHBIX 3HAHUH.

Opranuzaius caMoCTOSITENTbHON paboThl 00yUaIOIINXCsS OPUECHTUPYETCS HAa aKTUBHBIE METOIbI
OBJIAJICHUS] 3HAHUAMH, pPaA3BUTUE TBOPUYECKUX CIOCOOHOCTEH, Mepexos OT IOTOYHOIOo K
VHAUBUAYAIM3UPOBAHHOMY O0YUYEHHIO, C YUETOM NMOTPeOHOCTEN 1 BO3MOXKHOCTEH JINYHOCTH.

[IpaBuibHAs OpraHM3aLUsl CaMOCTOSTENBHBIX YYE€OHBIX 3aHATUH, HMX CHCTEMaTHYHOCTb,
1enecoo0pasHoe IJIaHUpPOBaHHE pabodyero BPEMEHU IMO3BOJISIET CTYAEHTaM pa3BUBaThb YMEHUS U
HABbIKM B YCBOCHUHM M CHUCTEMaTH3al[MU MPUOOpETaeMbIX 3HAHMM, 00ecreyrBaTh BHICOKUN YPOBEHb
YCIIEBAEMOCTH B MEPHO 00yUEHUS, TOTyYUTh HABBIKH IMOBBIIICHUS TPOPECCHOHATBHOTO YPOBHSI.

[TonroroBka K MPAaKTUYECKOMY 3aHSATHUIO BKIIOYAET, KpOMe MpOpabOTKM KOHCIEKTa H
IPE3CHTALMU JIEKI[UM, MOMCK JIUTEpaTyphl (IO PEKOMEHJOBAHHBIM CIIMCKaM U CaMOCTOSITENIBHO),
MOJATOTOBKY 3aroTOBOK Ui BBICTYIJICHHMI 1O BOIpPOCaM, BBIHOCUMBIM JUJIsi OOCYXIEHHUS IO
KOHKpeTHOW Teme. Takue 3aroTOBKM MOTYT BKJIIOYATh LUTAThI, (aKThI, CONOCTABICHUE PA3IIMYHBIX
no3uluii, coOcTBeHHbIE MbIcAH. Ecnu mnpobirema 3aMHTEpecoBajga 00YyYaroIIEerocs, OH MOXET
HOJATOTOBUTH pedepaT U BHICTYNIUTh C HUM Ha MPAKTUYECKOM 3aHATHH. IIpakTHueckoe3aHsATHE - 3TO,
NpekKae BCEro, AMCKyccHs, OOCYXIEHHE KOHKPETHOM CHUTyallud, TO €CThb IPEAINoJiaraeT yMEHHE
BHHUMATEJIbHO CIIyIIAaTh WIEHOB MaJION TPYIIBI U MOJEPAaTOpa, a TAKXKE CTapaThCsl BBICKa3aTh CBOE
MHEHHE, BBICKa3bIBaTh COOCTBEHHBIE UJIEU U MPEUIOKECHHS, YTOUHATh U 33[]aBaTh BOMPOCH KOJIEram
10 00CYKICHUIO.

[Ipy moAroToBKE K KOHTPOJBHOM paboTe OOy4arouIuiicsi IOJDKEH TOBTOPSATH MPONICHHBIN
MaTepuail B CTPOIOM COOTBETCTBUM C Y4€OHOM MpOrpaMMoOl, HCHOJB3Yys KOHCIEKT JIEKUUH WU
JIUTEepaTypy, PEKOMEHIOBaHHYIO mpernoaaBareneM. [Ipu HEOOXOAMMOCTH MOXXHO OOpaTUTHCS 3a
KOHCYJIbTallUe U METOIMYECKON MOMOUIBIO K IIPEI01aBaATENIO.

CamocrosTenbHas paboTa peanusyercs:

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

— B KOHTaKTe C IpernojaBaTelieM BHE PaMOK PACMHCAHUS - HA KOHCYIbTAlUAX MO0 Y4eOHBIM
BOIIPOCaM, B XOJI€ TBOPYECKMX KOHTAKTOB, NPU JIUKBUAALMU 3a10JDKEHHOCTEH, NPU BHIIOJHEHUU
WHAVBUAYAIbHBIX 3a/1aHUH U T.1.

- B OuOmmoreke, goma, Ha KadeApe TPHU BHINOTHCHHH OOydJaOIUMCS YyYeOHBIX U
MPAKTUYECKUX 3a7ay.

Buner CPC u kxputepuu OLeHOK

(mo 6amnbHO-periTunroBOi cucreme [ THTY, CPC onenuBaercs B 15 6anioB)
Pedepar
Jlokmazg
Occe
VYyactue B MEPONIPUATHSIX

N S

Tembl A caMOCTOSITENbHON pabOThl MpoONMUCcaHbl B pabouell mporpamme TUCIUTUIMHEIL.
O} PeKTUBHBIM CPEICTBOM OCYIIECTBICHUS OOYYAIOUIUMCS CaMOCTOATEIbHONW pPalOTHI SBISIETCS
AJIEKTPOHHAsT HH()OPMAITMOHHO-00pa3oBaTeNIbHAs Cpe/la YHUBEPCUTETA, KOTOpast 00eCredrnBaeT JOCTYII
K Yy4eOHBIM IIJJaHaM, paboyuM TMporpaMMaM AUCHUILIUH (MOIynei), NpPakTHK, K H3TaHUIM
AJICKTPOHHBIX OMOIMOTEUHBIX CHCTEM.
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