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1. Heab ¥ 33124 AUCHUILIUHBI:

OcHoBHasi meJdb Kypca: «AJbTEpHATUBHbIE W BO30OHOBISEMbIC WCTOYHHKH SHEPTHH»  SIBJISETCS
dbopMupoBaHUE y CTYIEHTOB OOIIMX 3HAHUN MO OCHOBHBIM COBPEMEHHBIM IMpPOOJIEeMaM SHEPTeTHUKU U
HHEPrOTEXHOJIOTUI, M3y4YE€HUE CTPYKTYpbl, TEOPETHMUECKUX U TEXHUYECKUX OCHOB M IIPUHLIHUIIOB
(GYHKIIMOHUPOBAHMUSI ~ DHEPreTUYECKHMX CHUCTEM  OOECHEUeHHUs  JKU3HENCATENIbHOCTH  JIIOJeH U
TEXHOJIOTMYECKHUX IPOLIECCOB C MCIOJIB30BAaHUEM HETPAJAMLMOHHBIX U BO30OHOBIISIEMBIX HCTOYHUKOB
SHEPruu, B COOTBETCTBUU C TPEOOBAHUSIMH COOTBETCTBYIOIIUX CAHUTAPHBIX, CTPOUTENIBHBIX H
TEXHOJOTMYECKUX HOPM M NPaBUJI SKCILTyaTalluy C YY€TOM HAJIEKHOCTU U S3KOHOMUYHOCTH.

3agauu AUCHMILUIMHBI: O3HAKOMJICHHME OOYy4aroUmIMXcsi C COBPEMEHHBIM COCTOSIHUEM JHEPreTHKU B
MHpPOBOM MacIiTabe, B CBOCW CTpaHe M PETHOHE, MPEACTaBUTh OCHOBHBIC MPOOJIEMBI SHEPreTUKU H
9HEPreTUYECKOro X03s5IiCTBa U U3BECTHBIE CIIOCOOBI UX pa3pellieHus, U3y4eHUE METOAO0B PAllOHATBHOTO
UCIIOJIb30BAaHUSl PA3JIMYHBIX THIIOB SHEPrOPECYpCOB C BBICOKOH 3((EKTUBHOCTHIO, HAJEKHOCTBIO H
6e3omacHOCTbIO. [IpencTaBisTh COBpeMEHHOE COCTOSIHUE SHEPTeTUKU U BO3MOKHOCTH €€ 3(P(EKTUBHOTO
pa3BUTHUSL B NEPCIEKTUBE, C MCIIOJIb30BAHUEM HETPAJULUOHHBIX M BO300OHOBISEMBIX HMCTOYHHUKOB
SHEPTUH.

2. MecTO AUCHHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

VYyebHas TUCHUIUIMHA «AJIbTEpHATUBHBIE U BO30OHOBIISIEMbIE HCTOYHUKH YHEPTUMY SBJISICTCS YaCThIO,
dbopMupyemMoil yuyacTHUKaMu OO0pa3oBaTeIbHBIX OTHOUICHHH B yuyeOHoM miuaHe OIl HampaBneHus
13.03.01 «TemmosHepreTuka U TEIJIOTEXHUKA» U MPEAYCMOTpEHA IS U3YYCHHUsS B 3 CeMecTpe Kypca,
Oa3upyeTcs Ha 3HAHUU OOLIETEXHUYECKUX U CHEHMATbHBIX NUCUUIUIMH: XuMus, Ousuka, MaremaTuka,
Mexanuka, TexHnueckas TepMoIMHaMUKa, [ uaporazoiuHamMuKa.

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

HHAUKATOPAMH JOCTHKCHHUSA KOMIIETEHIIHIi.



Taoauna 1

IInanupyemble pe3ybTaThl 00y4eHHs M0 TUCHHUILINHE

Koa no ®IoC NHaukaTopbl 10CTHKEHUS (3YB)
Ob6menpodeccnoHalbHbIE
OIIK-3 Cnocoben 3HATh:
JIEMOHCTPUPOBATh IPUMEHEHHE OIIK-3.1. JleMOHCTPHPYET MOHHMAHHE —  THOBI PHEPrOPECcypcoB, BO3MOXKHOCTU MCHOIb30BAHUS
OCHOBHBIX CIIOCOOOB OTTy4eHHS, OCHOBHBIX 3aKOHOB JIBHIKEHHMS KMIKOCTH U pasIMYHBIX  TWIOB  SHepropecypcos. M mx
IpeoOpa3oBaHys, TPAHCIIOPTa U rasa; XapaKTePUCTHKH;
HCIIOJIB30BAHUS TEIUIOTHI — TPaIMLUOHHBIE M  HETPAJUIHOHHBIE  HCTOYHHKH
B TEIUIOTEXHUYECKHUX YCTAHOBKAX U 5 T1 SHEPrHHU, BO30OHOBJIAEMBIE M  HEBO30OHOBISAEMBIE
CHCTEMAX OIIK-3.2. IIpumensieT 3HaHUsI OCHOB HCTOUHMKH SHEpIHY:
TUPOra30AUHAMUKH JJIs PACYETOB
TOTIOTEXHHYCCKIX YCTAHOBOK H CHCTEM: — QHANM3MPOBATH  CCTCCTBCHHOHAYYHYIO  CYNIHOCTD
po0sieM, BO3HUKAIOLIMX B X0J€ MNPOPECCHOHAIbHON
JIEATENbHOCTH.
OIIK-3.3. Mcnonb3yer 3HAHHE YMeThb:
TENIO(U3NIECKHX CBOHCTE paboTHX Ter — yMeTh OIpENeNsaTh HOTPEeOHOCTH IIPOU3BOICTBA B
TIpn pacteTax TeIIOTEXHIICCKIX TOILIMBHO-3HEPTETHUECKMX ~ pECypcax,  IIOATOTOBKE
YCTaHOBOK 1 CHCTCM, 000CHOBaHMIA TEXHHYECKOTO IEPEBOOPYKEHHS,
pasBUTHA  DHEProXO3AiicTBA,  PEKOHCTPYKIUH U

OIIK-3.6. JleMoHCTpHUpYyET TOHUMAHWE
OCHOBHBIX 3aKOHOB U CIIOCOOOB IepeHoca
TETUIOTHI ¥ MACCHI;

OIIK-3.7. IIpumMeHseT 3HaHUS OCHOB
TEIMIOMaccOOOMeHa B TEIJIOTEXHUUECKUX
yCTaHOBKaX.

MOACPpHU3AINN HpGI[HpI/IflTI/Iﬁ - UICTOYHHUKOB SHCPIrun "
CHUCTEM BHCPFOCH3.6)K€HI/I}I;
— YMCTh INIAHUPOBATH W CTABUTH 3aJadd HUCCIICAOBAHUA,

BbIOMpATh  METOABl  AKCIEPUMEHTAJbHOW  paboThl,
UHTEPIIPETUPOBATh M IPEACTABIATb  PE3YJIbTATHI
HAay4yHBIX  HUCCIIEJIOBaHMM, JaBaThb  INPAKTUYECKUE

PEKOMEHIALlH 110 UX BHEJPEHHIO B TIPOU3BOJICTBO.
BJIaI€Th:

— CHOCOOHOCTBIO K ONpEIeleHHI0  MOKa3aTenel
TEXHHUYECKOTO YPOBHS MPOEKTHPYEMBIX OOBEKTOB WM
TEXHOJIOTHYCECKUX CXEM,

— TMPOTHO3aMHU PACIOJIaraeMbIX 3aracoB DHEPropecypcoB
Pa3JIMYHOTO MPOUCXOKIACHUA U IPCIACTABIATE YCIIOBUSA
UX COXpaHEHHS U BOBMOXXHOCTH MX UCYCPIIAHHS;

— METoJaMHu KJ'IaCCI/I(bI/IKaHI/IH OCHOBHBIX DJIEMECHTOB

I'CJIMOCUCTEM.




4. O0beM IMCHUILVIMHBI M BUAbI Y4eOHOH PadoThI

Taoauma 2
Bcero Cemectpsl
Bun yueOHo# padoThI 4yacos/ 3a4.e/1. 6 8

(01010 300 (01010 300
KonTakTHas padora (Bcero) 48/1,4 12/0,33 48/1,4 12/0,33
B Tom uncne:
Jlexiun 32/0,94 8/0,22 32/0,94 8/0,22
ITpakTHyecKue 3aHATHS 16/0,47 4/0,11 16/0,47 4/0,11
CeMuHapbl
JlabopaTopHbie pabOThI
CamocTosiTeIbHAast paboTa (Bcero) 60/1,7 96/2,7 57/1,58 96/2,7
B Tom gucne:
KypcoBas paboTta (mpoekr)
PacuerHo-rpaduueckre paboThI
UTP
Pedepatsl 24/0,67 48/1,3 24/0,67 48/1,3
Jlokmnasst
[Ipe3enTamnuu
U (uw) Opyeue 6udvl  camocmosmenvHouU
pabomul:
[ToaroroBka K J1abopaTopHBIM paboTam
[TonroToBKa K MPakKTUYECKUM 3aHSATHSIM 18/0,5 24/0,7 18/0,5 24/0,7
IToaroToBka kK SK3aMeHy 18/0,5 24/0,7 18/0,5 24/0,7
Buja oruerHocT JK3aMeH | JK3aMeH | JK3aMeH | JK3aMeH
OBImas TPy I0eMKOCTS BCEI'O B yacax 108 108 108 108

BCET'O B 3ay.
JTHCIHHUILINHBI 3 3 3 3
eIMHUIAX




5.1 Pasne.mﬂ AUCHUIIJIMHBI 1 BH/IbI 3aHATHH

5. Coaep:xanue TUCHUIINHBI

Tadoaunna 3
Yacel Yacel Hacet
Ne HaumenoBanue pa3jaeina ¢ ¢ npakruyecknx | Beero
JEKIIMOHHBbIX JlaﬁOpaTOpH])IX
n/n AUCHMILIMHBI 110 CeMeCcTPam — saHSITH (ceMHMHAPCKHX) | 4aCOB
3aHATHIA
Ponb 3HEpreTuky B pa3BuTUN
YeJI0BEYECKOro 001ecTBa
1 | 3amackl 3HEpropecypcoB u ux 2 2
MIPOU3BOJICTBO.
TpanuLMOHHbBIE SHEPTreTUYECKUE
2 | pecypchl 4 2 6
00bIYa ¥ TPAHCIIOPT raza
3 |4 pascriop 4 4
Yrons
4 2 2
Herpagunuonnsie
5 (BcriOMoOTaTeNNbHbIE) TOTUIMBHBIE 2 9
pecypcehl
ATOMHas dHEpreThka
6 p 4 4 8
I'mpposneprerrka
7 Ap p 4 2 6
[lepcnexkTuBHAs SHEPreTUKA
g | P P 4 6 10
TexHOreHHbIe YIpo3bl IPUPOJE U
YEJI0BEYECTBY, UCXOIAIINE OT
g | ACATEIbHOCTH TOK, u crmocoObl 2 5
WX OTPaHUYCHHS
VYiepOsl oKpyKaromiel cpene u
aBapuu Ha oOobekTax TOK
10 | %P 4 2 6
HUTOI'O: 32 16 48




5.2 .]ICKIII/IOHHLIC 3aHATHUA

Taoauna 4
Ne HaumenoBaHue pa3jaesa
Conep:xkanue pasaena
n/n AUCTUTLIMHBI
1 2 3
B3anmocssisp
PoJIb HEpreTHKM B Pa3BUTHN | 3AIACHI SHEPrOPECYPCOB U MX NPOU3BOJICTBO.
1 | yenoseueckoro oGmecTsa ['ogoBoe notpebnenue sHepruu B mupe. Knaccuduxarus
MIPUPOTHBIX PECYPCOB.
VYTIIeBOIOPOTHOE CHIPHE
TpanuuuoHHbBIE ITouck u pa3Benka, 3amacol, IPOrHO3bI
2 | SHEpreTU4eCcKHe pecypchl Jo6brya Hed T

Tpancnopt HeQTH U HEPTENPOTYKTOB

Tpancnopr rasza

TpaHCIIOPTUPOBKA CKUKEHHOIO U CKATOTO
JloObI4a 1 TpaHCIOpT ra3a IIPUPOJHOTO Ta3a

[TpoOnembl ra30TpaHCIIOPTHON CUCTEMBI
Poccun n ux pemenue

TpancnioprupoBka yris. Buasl Tpancnopra.

Vroih [TpoGnembl TpaHCTIOPTHON CHUCTEMBI YIS

4 Poccun u ux pemenne. O6bEM u 1011 JOOBIUN YIJISl BETYILIUMU
cTtpaHaMu. KpynHbele MECTOPOKI€HUSI KAMEHHOTO YIS

I'oprounie 1 ra30HOCHBIE CIIAHLIBI.

[TonyTHBIN HEPTAHOM ra3

VYronbpHbIN (IIaXTHBIN) MEeTaH

CrpaHnsbl, Bi1aJI€I0L1E OCHOBHBIMU 3arlacaMu
TPaIUIIMOHHBIX TOPIOYUX CIIAHIIEB U OUTYMHUHO3HBIX
neckoB. OCHOBHBIE BEXU B OCBOEHUU CJIAHIIEBOTO rasza
Y TIPENATCTBUS HA 3TOM ITyTH.

VYenosus oOpa3oBaHUs " CYILLIECTBOBAHUS
ra3oruparTos. OcHoBHbIE OIIaCHOCTH
KpyIHOMAcIITaOHOW  pa3palOTKu  MECTOPOXKIAECHUN
ra3oruparTos.

[lepcriekTHBHBIE CIOCOOBI YTHIIM3AIUH TOITYTHOTO
HedTsHOTrO ra3a. [lepcriekTuBHBIE CIOCOOBI
YTUJIN3ALNN YTOJIBHOTO (IIaXTHOTO0) METaHa.

Herpanunuonssie
(BcmoMorarenbHbIE)
TOIUIMBHBIE PECYPCHI

Momrasie ADC ¢ ypaHOBBIM TOTUIUBHBIM IIUKJIOM
ADC manoiit MOIIHOCTH.

ITpeumymectBa ADC.

OcHoBHbI€ HanpaBieHUs pa3BUTHI AD?

OcCHOBHBIE JOCTOMHCTBA M Cdephbl palloOHATBLHOTO
UCIIONIb30BAaHUsSI JHEProOJIOKOB MAJOH MOIIHOCTH,
BKJIIOYAsl TUIaBYYHE.

ATtomHas OHCPIrCTHUKaA




I'unposuepreTuka

Cocrosnue B Mupe u Poccun

Pa3BuTne poccuiickoil THAPOIHEPTETUKHI

BeipaboTka snexrposneprun Ha I'2C B BeAyIux cTpaHax MuUpa
Kpynnueitmmue ['9C mupa.

®daxTOphl, OTPAHUUYUBAIOLIUE PA3BUTHE FMIPOIHEPTETHUKU.
OcHOBHBIE IIO3ULMH NTEPCIIEKTUBHOTO IIJIaHA PAa3BUTUS POCCUM-
CKOU TMAPOIHEPTEeTUKHI

IlepcnexkTrBHAs YHEPreTUKA

DHepreTuka Ha OCHOBE HETPAJAUIIMOHHBIX

BO300HOBJISIEMBIX HCTOYHUKOB HEPTUH.

OKOHOMHUYECKHE XapaKTEPUCTUKU HEKOTOPBIX

TUIOB AJIEKTpocTaHMil Ha BUD

Pecypcel BUD B mupe u Poccun

AJbTepHATUBHBIE CIIOCOOBI IPOU3BOJICTBA INEKTPHUUECKON U
TEIJIOBOM SHEPTUU

TepMmosinepHas sHepreTuka

Bonopoanas sHepreruka

TexHOreHHbIE Yrpo3bl
MIPUPO/JIE U YEJIOBEUYECTRBY,
HUCXOAIINE OT ACATCITbHOCTH
TOK, u crmocoObI ux
OrpaHUYCHUS

BospnericTBue Ha KiMMar U oroay

[TpoGiemb! 3k00THU U 0€30MTaCHOCTH

MIpY MPOU3BOACTBE JECKTPUUECKON U TETJIOBOM SHEPTHH.
[Ipu3Haku TEXHOTEHHOTO BIUSHUSA HA KIUMAT U

noroay oobekToB TOK.

Ocob6ennocTh Poccun B acriekTe BO3JICHCTBUSA Ha

OKPY’KaIOLIYIO Cpefy.

10

VYiepObl okpyxaromei
Cpelle ¥ aBapuu Ha 00bEKTax
TOK

HeraTuBHbIe BO3AEHCTBUS Ha OKPYKAIOIIYIO Cpely Ha
sTanax A0OBIYU U TPAHCIIOPTUPOBKU HEPTH.

[TpuunHbI aBapHii Ha ra30MPOBOAAX U CLOCOOBI UX
MPEIOTBPALLECHUS.

[TprynHbI aBapHii Ha YTOJIBHBIX IIAXTaX U CIIOCOOBI UX
MPEIOTBPALLECHUS.

@akTopbl HETaTMBHOTO BIMSHUSA Ha OKPYKAIOLIYIO
cpeny YCTaHOBOK/CUCTEM IIPOU3BOJICTBA u
TPAHCIIOPTUPOBKU JIEKTPOIHEPTUH.

OcHoBHbI€ yrpo3bl, ucxonsuie ot ADC.

5.4. IIpakTnyeckue (CEeMUHAPCKME) 3aAHATHS

Tadonauua 5
Ne HaumenoBanue pasjeia
Coaepxxanue pasnena
n/n JUCHHUIIIAHBI
ITpoGmemsr [Ipu3HaKy TEXHOTEHHOTO BIUSHHUS HA KJIIUMAT U IIOTOly
HKOJIOTMYECKOI 066exToB TOK.
1 Ge30macHOCTH TIpH Ocobennocth Poccun B acrekTe BO3AeCTBHS HA
N00BIYE U TPAHCIIOPTE OKPY’KAIOILYIO CPELY.
HEPTH.




I'eorepmanbHas sHEPrUs

DHepreTuka Ha OCHOBE HETPATUITMOHHBIX
B0306HOBJISIGMI:IX NCTOYHUKOB 3HepFI/II/I.
['eoTepmanbHbIE CTAHIUY.

ConHeunas OHCPIrCTHKA

Oueprus conHua. ColHe4HbIe KOIJIEKTOPBI U OaTapeu.
IIpon3BOACTBO COJHEYHOU DHEPIUM.

Betposnepreruueckue
YCTaHOBKH. DHEPIHUs
BOJIH OK€aHa

Dneprus Berpa. BetpoycraHoBkH.
[IpousBonacTBo 3Hepruu BeTpa. JHeprus BoiH. [IpousBonacTBo
9HEPruy BOJH.

TonnuBHbIE N .
BoznelicTBue  TOIIMBHBIX 3JIEKTPOCTAHLUN Ha OKPYKAIOLLYIO
JJEKTPOCTAHLIUA u cperty.
OKpy’Karouas cpeaa
ADC u okpyxaromas . .
cpena BoznelictBue  aTOMHBIX — 3JEKTPOCTAHLIMM HAa OKPYKAIOLLYIO
cpeny.
OHepropecypcocOepexeH
Ue KaK CIoco0 3aIMUTh CnocoObpl  sHepro- u pecypcocOepexxeHus. BrausHue Ha
OKpYXKarolle cpebl OKPY>KaloIllyo Cpeay.
6. CamocrosiTesibHasi padoTa MO0 TUCUMILIHHE
6.1 Bonipocs! 1UIs1 cCaMOCTOSATEIbHOI0 H3Y4YeHUSsI
Ne
u/ Tembl 17151 CAMOCTOSITEILHOTO M3Y4YCHHSA
[TpoGnembl 106BIuM U TpaHcopTa HedTU. Pa3Begounoe OypeHue u mpooieMbl
1 o0ycTpoiicTBa MecTopoxxaeHus. [Ipobaemsl skcmTyaTanun MectopoxxaeHuit. [Ipo6iemsl
MOITYTHOT'O rasa.
2 TaHkepHbIe IEpeBO3KH ChIpoil He(pTH U HepTenpoayKToB. [Ipobiembl nepepaboTKU ChIPOi
He(TH, 3arpsI3HEHNE TPYHTOBBIX BOJ.
[TpoOnembl SKCIUTyaTallud MECTOPOXKJCHHs. YTUIM3alMs TMOTEHUUAIbHONH 3SHEpruu
3 MarucTpajibHOrO MPUPOJHOTO Tra3za Ha ra3opa3faTOYHbIX U Ta30pachpeieuTeNbHbIX
craHuusx. [IpoGieMbl SKOIOTMYECKOH O€30MacHOCTH MpH J00blYe€ U TpaHCHOpTE
MPUPOJIHOTO Ta3a.
4 [Tpo6nemsr 1oObuM U TpaHcnopTa yrias. [IpoGiemsbl skojg0rHuecKol 6€30MacHOCTH TpU
J00bIUEe ¥ TPAHCIIOPTE YTIJIS.
5 [Tpo6aembl 3Kon0rnyeckor 6€30MaCHOCTH NPU A0ObIUE M TPAHCHOPTE FOPIOYUX CIAHIIEB.
6 OCHOBHBIE IPEUMYIIIECTBA TEPMOSAEPHOM SHEPTETHKH.
7 Nmeromuecst BO3MOXKHOCTH M 3¢ (HEeKTUBHOCTh NpuMeHeHus. [IpunBHas sHeprus.
Hmeronecst BO3SMOXHOCTH U 3QGEKTUBHOCTh MpuMeHeHMsl. bruoromniugo. OTx0/1BI.
8 [Ton3emHble TepMmalibHblE BOJBI. 3amachkl W PacHpoOCTpaHEHUE TEPMajbHBIX BOJI.
CocTosiHHE reoTepMaIbHON YHEPreTKU B Poccun.
PabGora moBepxHOCTM Tpu JeWCTBUM Ha Hee cuiibl BeTpa. Pabora BeTpoBoro koseca
9 KpBUILYATOr0 BETPOABUTATEIIS.
Betpoanektpocraniuu. BetpoycraHoBkH.
10 [IpeobpazoBanue TEIIOBOM YHEprun okeaHa. Pecypcsl TenaoBoil sHeprun okeana. Cxema
OTOC, paboTaromieit Mo 3aMKHYTOMY ITHKIY.
11 | OcHOBHbBIE TEIIOTEXHUYECKHE XapaKTEPUCTHUKU opraHuuyeckoro Ttomimsa. Cocras




TOIIJINBA. Fop}oqne u OaJlyTacTHEIE COCTaBJIAOIIME TOIIJIMBA.

12

XapaKkTepUCTUKU OCHOBHBIX IPOMBIIUICHHBIX HCTOYHUKOB BBIOPOCOB 3arps3HSIONINX
BeniecTB. OCHOBHBIC IIOKa3aTeIM HOPMHMPOBAHMS KadecTBa OKPYXKAIOIIEH cpeabl U
BpEIHBIX BEUIECT B MPOMBIIIIICHHBIX BRIOPOCAX

6.2 Tembl pedpepaToB:

1. | Tunsl sHepropecypcoB. Bo3M0OXHOCTH NCTIONIB30BAaHUS PA3JIMYHBIX TUIIOB YHEPTOPECYPCOB.

2. | IlporHo3sl pacnojaraeMpIX 3aracoB U UX HCUEPIIAHHSL.

3. | PazBemounoe Oypenue u nmpoOiaemMbl 00yCTPOMCTBA MECTOPOXKICHHMS.

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

5. | Beibop Tpacc mis MarucTpaibHBIX HEDTEITPOBOIOB.

6. | TankepHbIE IEPEBO3KH ChIPOW HEPTH U HEPTENPOTYKTOB.

7. | Ilpobnemsl mepepabOTKH ChIpoii HEPTH, 3arpsi3HEHHE TPYHTOBBIX BOI.

8. | Ilporno3sl pacnonaraeMbIx 3aracoB M UX HCUEPIIAHHUS.

9. | Ilpobaembl 1OOBIYM U TPAHCTIOPTA Ta3a

10. | [IpoGiemsl SKCIUTyaTallii MECTOPOKICHUSI.

11. | Vrunu3anus  TOTEHIMAIbHOH  SHEPrHMM  MarucTPaJbHOTO  MPHPOJHOTO  Taza  Ha
ra3opas/IaTOYHBIX U ra30paclpeieIuTeNbHbIX CTAaHIIHSIX.

12. | Veonw. IIporHo3sl pacnoiaraeMpIX 3a11acoOB U MX HCYEPIAHMUS.

13. | [IpoGiembl JOOBIYH U TPAHCIIOPTA YTJISL.

14. | IIpoGnembl 3K0I0THYECKOM 0€30MaCHOCTHU MPHU AOOBIYE U TPAHCIIOPTE YIJIsl.

15. | IlpoGnembl JOOBIYM U TPAHCTIOPTA TOPIOYHX CIIAHIICB.

16. | [IpoGiemsl sxo0ornYecKoi 6€30MaCHOCTH MPHU AOOBIYE U TPAHCIIOPTE TOPIOYMX CIIAHIIEB.

17. | Hoepnoe monauso. IIporuo3sl pacnosiaraéMbIX 3aacoB U UX UCUEPHaHUSI.

18. | IlpoGiemMbl MPOM3BOACTBA M TPAHCHIOPTA SEPHOIO TOILIMBA.

19. | [IpoGneMbl SKOIOTHYECKOH O€30MacHOCTH TPH TPOU3BOACTBE W TPAHCIIOPTE SACPHOTO
TOTIJIMBA.

20. | OCHOBHBIE IPEUMYIIIECTBA TEPMOSACPHON SHEPTETHKU

21. | Tumbl TEPMOSIEPHBIX PEAKTOPOB.

22. | IlpobGaembl ynpaBisieMOro TEpMOS,AEPHOIO CUHTE3A.

23. | Ilpobnemsl yaep:kaHus TIa3Mbl B TEPMOSIJICPHOM PEAKTOpeE.

24. | TpaguLIMOHHBIE U HETPAJUIIMOHHbBIE HCTOYHUKH YHEPIUH.

25. | 3amacel U TMHAMUKA MMOTPEOJICHUS YHEPTOPECYPCOB, MouTHKa Poccuu B obmacTu
HETPaJIUIIMOHHBIX U BO30OHOBIISIEMbIX HCTOYHUKOB HEPTUH.

26. | OcHOBHBIE OOBEKTHI HETPAJUIIMOHHOM dHepreTuku Poccun. ConHevyHas sHeprus

27. | Comneunas sHeprusi. O06EMBI 1 3P PEKTHBHOCTh TPUMEHEHHSI.

28. | I'eorepmanbHas sHeprus. Pacnipenenenue, 00bEMbI 1 3 (HEKTHBHOCTH TPUMEHEHUSI.

29. | llpunuBHas sHeprus. Mmeronrecss BOSMOXHOCTH U dPPEKTHBHOCTh MPHUMEHEHHSI.

30. | Uctounuku reorepmasibHoro temia. [o13eMHble TepMalbHbIE BOIBI.

31. | lIpsiMoe ncnobp30BaHUE TEOTEPMATHHON SHEPTHH.

32. | 'eoTepmanbHBIE SJEKTPOCTAHINH ¢ OWHAPHBIM ITHKJIOM.

33. | KoHCTpyKIIMS M MaTepuaibl COJIHEYHBIX JIEMEHTOB.

34. | DHepreTUYeCKHi OaTaHC TETUIOBOTO aKKyMYJISITOpa

35. | Knaccudukanus 1 OCHOBHBIE 3JIEMEHTHI T€JTHOCHCTEM.

36. | Konnenrpupyronmue renuonprueMHuKH. [1710CKkne coTHEYHbIE KOJIIEKTOPBHI.

37. | TennoBoe aKKyMyJIMPOBAaHHE YHEPTHUH.

38. | Kimaccudukamms akkyMysIsTOpOB Teria.

39. | Cucrtembl akkyMynupoBaHus. TemioBoe aKKyMyIUpOBaHUE JIJIsl COTHEUHOT0 000rpeBa u
OXJIAXKJCHUS IOMEILICHUM.

40. | Ilpoucxoxnenue BeTpa u BeTpoBble 30HbI Poccuu. TUIbI BETPOIHEPreTHYECKUX YCTaHOBOK.

41. | PaboTa noBepXHOCTH NIPU ACHCTBUH HA HEE CHIIBI BETPA.




42.

PaGoTa BeTpoBOro Koseca Kpbulb4aToOro BETPOABUraTEIs.
Berpoanekrpocranuyn. BeTpoycTaHOBKH.

43. | O6mue cBefeHust 00 UCIIOIL30BAHUH SHEPTUH TIPUITUBOB.

44. | MOITHOCTh TPUIUBHBIX TCUCHUH M MPUIMBHOTO TIOIHEMA BOJIBI

45. | IIpssmoe mpeoOpa3zoBaHre TEIJIOBOM YHEPTHH.

46. | Mcnonp3oBaHue mepenaia TemmnepaTtyp okean-armocdepa. 11

47. | DOHepreTuKa Ha HETPAJAULIMOHHBIX BUJIaX TOIUIMBA.

48. | 3onbl a3 exTrBHOTO MpuMeHeHus. [IpodiieMbl cOopa U CeJIeKITUH.

49. | IlapoTypOMHHBIE LIUKIIBL.

50. | N'a30TypOMHHBIC IUKITBI.

51. | Ilapora3zoBble LUKIIBI.

52. | bunapubie ukibl. MI'J] UKITBI.

53. | Hukisl 1 KOHCTpYKTUBHBIE cXeMbl ADC.

54. | IlapoBble TypOMHBI HAa BIaKHOM Hape.

55. | I'a30BBIC TYpOUHBI.

56. | Kommpeccopsl.

57. | Hacocsl.

58. | Ilaporenepatopsl.

59. | IlapoBsie TypOHHBI Ha BIAXKHOM Mape.

60. | I'azoBeie TypOuHBL. Komnpeccopsl. Hacocsl. [Taporeneparopsl.

61. | BonHO-XMMHYECKHE PEKUMBI.

62. | KonnencanmoHHble YyCTaHOBKH.

63. | TemnooOMEHHHKH.

64. | 3anopnas annapatypa. TpyOonpoBOJIbI.

65. | Obmas kaccudukanys OpraHuvIecKOro TOIUTNBA.

66. | OCHOBHBIE TEIJIOTEXHUYECKHE XaPAKTEPUCTUKNA OPTaHUIECKOT0 TOIINBA.

67. | CocrtaB TorumBa. I'oprounie u OaiiacTHble COCTaBIISIONINE TOIIUBA.

68. | Termora cropanus TorMBa. XapaKTEPUCTHKH 30JTbI

69. | Dkonornyeckue NpoodIEMbl SHEPTETUKH.

70. | MecTto HETpaaUIIMOHHBIX MCTOYHHKOB B YAOBJIETBOPEHUH DHEPTrEeTHUECKUX IMOTPEOHOCTEH
4eJI0BEeKa.

71. | XapaKkTeprCTUKH OCHOBHBIX MPOMBIIIUICHHBIX HICTOYHHKOB BBIOPOCOB 3arps3HSIOIINX
BEIIIECTB.

72. | OCHOBHBIE TIOKA3aTEIM HOPMHPOBAHHUS Ka4eCTBA OKPYKAIOIIEH CpeJlbl M BPEIHBIX BEIIECT B
MPOMBINIICHHBIX BBIOpOCAX.

73. | bananc BoonotpebaeHs ¥ BOJOOTBEACHHSI IPOMIIPEATIPUSTHH.

74. | OCHOBHBIE KaYECTBEHHBIE TTOKA3aTENI BOJBI OOOPOTHBIX CUCTEM BOJOCHAOKEHUSI.

75. | acuer ymiepba OKpy Karolei cpese.

76. | BogHOE X035HUCTBO MTPOMITPEATIPUATHI, 000OPOTHBIC CUCTEMBI BOJIOCHAOKCHUSI.

77. | CynHOCTh XMMHUYECKHUX METOOB OUMCTKH CTOYHBIX BOJI.

78. | PeareHTsl, HCIIOJB3yEeMBbIE [T OKHCIUTEIBHBIX U BOCCTAHOBUTEIHHBIX METOJOB OYNCTKH

6.2 Y4eOHo - MeTOANYECKOE O0ecTIeYeHH e I CAMOCTOSATeIbHOI PadoThI

1.

KomnsutoB A.C. IIporecchl u anmapatsl NEepeoBbIX TEXHOIOTHHA BOIOMOATOTOBKH U UX
IIPOrpaMMUPOBAHHBIE pacdeThl [ DNEKTPOHHBIN pecypc]: yueOHoe nocodue/ Konbiios A.C.,
OuxkoB B.®., Yygosa HO.B.— DnextpoH. TekcToBbie JaHHbIe.— M.: M3naTensckuii 1om
MD3U, 2016.— 222 c.

Jlapuukun B.B. Dxonorust sHepreTudeckux 00beKToB. [IpakTrkym [ DNeKTpOHHBIHN pecypc]:
yaeOHnoe nocodue/ Jlapuukun B.B., Hemymenko JI.A.— DneKTpoH. TEKCTOBBIC TaHHBIE.—
Hoocubupck: HoBocubupckuii rocynapcTBeHHbIN TeXHUUECKUI yHUBepcuTeT, 2011.— 136 C.




3.

VmakoB B.fl. CoBpeMeHHBIE TPOOIEMBI AJIEKTPOIHEPTETUKH [ DISKTPOHHBIN pecypc]: yaeOHoe
nocobue/ YmakoB B.Sl.— DnekTpoH. TekcToBble faHHbIe.— ToMck: ToMckui
MOJIMTEXHUYECKU yHUBepcuTeT, 2014.— 447 ¢

7. OnleHO4YHBbIE CpeICTBA

7.1.1Bonpochl K NepBoOii PYOEKHON aTTeCTAIMHT

1. | Tumsl s5HEpropecypcoB. Bo3MOXHOCTH HCIIOIB30BAHNUS PA3IMYHBIX TUIIOB YHEPTOPECYPCOB.

2. | TIporHo3bl pacronaraeMbIX 3a1acoB U X HCUEPHaHHs.

3. | IIpo6ieMsl HOGBIYN M TPAHCIIOPTA HE(DTH.

4. | PazseouHoe Gypenne u NpobIeMbI 06YCTPOICTBA MECTOPOKICHH.

5. | TIpo6rmeMsbl IKCILTyaTaluy HEPTAHBIX MECTOPOKICHHH.

6. | IIpoGnemsl sK0NOrHUECKOil 6€30IaCHOCTH TIPH JOOBIUE H TPAHCIIOPTE HEPTH.

7. | BoIGop Tpacc yisi MArMCTPAIbHBIX He(TEIPOBOIOB.

8. | HanéxkHocTh He(TenpoBOJIOB, IMATHOCTHKA COCTOSHUI TPYyOOIIPOBOIOB, IIPOOIEMbI yTEUEK.

9. | TaHkepHBIE IEPEBO3KH ChIPOW HEPTH U HEPTENPOTYKTOB.

10. | [IpoGnemsl nepepabOTKU ChIpol HE(TH, 3aTPS3HEHNE TPYHTOBBIX BOJI.

11. | IlporHo3sl pacnonaraeMpIX 3aMacoB ra3a ¥ BO3MOXKHOCTH MX MCUEPIIAHHUSL.

12. | TpancnopTHpOBaHHE Ta3a MO T'a30IPOBOJIAM, CTPYKTYpa ra30IPOBOJIOB

13. | [IpoGnembl JOOBIYH U TPAHCIIOPTA Ta3a

14. | Pa3Begouynoe 6ypeHue u npobieMbl 00yCTpOIiCTBa ra30BbIX MECTOPOKIACHHIA.

15. | [IpoGnemsl 3KCIuIyaTallui MECTOPOKICHUSI.

16. | YTunuzamuss MOTEHIMAIBHOW  SHEPTUM  MarucTPaJbHOTO  MPUPOJHOTO Ta3a Ha
ra30pa3JaToOvHbIX ¥ ra30pacipe/eNIMTeIbHBIX CTAHIUSX.

17. | IIpoGnembl SKOTOTHYECKON O€30MaCHOCTH MpH TOOBIYE U TPAHCIIOPTE MPUPOTHOTO Ta3a.

18. | Veoaw. TIporsossl pacnonaraeMeIX 3aracoB M UX HCUEPIIAHHS.

19. | ITpo6nemsl 106bIUM ¥ TPAHCIIOPTA YTIISA.

20. | ITpoGaembl HKOIOTUYECKOM 0€30MaCHOCTH MpU JOOBIYE U TPAHCIIOPTE YIJIsl.

21. | I'opiouue cranywr. TIpOrHO3bI PACIIONATAEMBIX 3aIIACOB U MX HCUEPIIAHHS.

22. | TIpo6GneMsbl TOOBIYM U TPAHCIIOPTA TOPIOUNX CIIAHIIEB.

23. | IIpoGaembl HKOIOTHYECKOI 0€30MaCHOCTH MPU JOOBIYE M TPAHCTIOPTE TOPIOYMX CIIAHIIEB.

24. | TIpoGneMbl IPOM3BOICTRA U TPAHCIIOPTA AIEPHOTO TOIIHBA.

25. | IIpobnembl 3KOJIOTHUECKOM ©0e30MacHOCTH MpH TMPOU3BOACTBE M TPAHCIOPTE SAECPHOTO
TOTIJINBA.

26. | OCHOBHBIE TPEUMYIIIECTBA TEPMOSICPHON YHEPTCTHKU

27. | Turmbl TEpPMOSIEPHBIX PEAKTOPOB.

28. | Ilpobaembl ynpaBisieMOro TEpMOS,AEPHOTO CUHTE3A.

29. | TIpoGnemsl yep:kaHus TUIa3Mbl B TEPMOSIZICPHOM PEaKTOpe.

30. | IIpobGmemMBbl TETUIOOTBOIA B TEPMOSICPHBIX PEAKTOPaXx.

31. | TpaguumoHHBIC U HETPAAUIIMOHHBIC UCTOYHUKU DHEPTHH.

32. | 3amacel ¥ TMHAMHKA MTOTPEOICHUS YHEPTOPECYPCOB, MouTHKa Poccun B 001actu
HETPATUIIMOHHBIX U BO30OHOBJISIEMBIX HCTOYHUKOB DHEPTHH.

33. | OcHOBHBIE OOBEKTHI HETPATUITMOHHOM dHepreTuku Poccuu. CoHeUHast SHEPTUS

34. | Conneunas sHeprus. O0bEMbI U 3PPEKTUBHOCTH MPUMEHEHHSL.

35. | 'eorepmanwHas sueprusi. Pacnpenenenue, 00bEMbI 1 3PHEKTUBHOCTh MPUMEHEHHS.

36. | BerpoBas sueprus. Pacnpenenenue u 3ppeKTHBHOCTh TPUMEHEHHUSI.

37. | Bonnogast sHeprus. meromuecst BO3MOKHOCTH M 3((HEKTUBHOCTh IPUMEHEHHSL.

38. | [IpunuBHas sHeprus. Mmeronmecss BO3MOKHOCTH U 3 (HEKTUBHOCTh TPUMEHEHUSI.

39. | Ucrounnku reoTepManbHOro Teria. [logzeMHbie TepMalibHbIE BOBL.




40. | 3amacel ¥ pacpocTpaHeHHEe TepMaTbHBIX BOJ. COCTOSIHHE re0TepMalIbHON YHEPTETUKH B
PO.

41. | TenmocHabOkeHHUE BHICOKOTEMIIEPATYPHOU CHIIBHO MUHEPATN30BAaHHON TEPMAILHOM BOJIOM.

42. | TennmocHabXeHHE HU3KOTEMIIEPATyPHOH MaJOMUHEPATU30BaHHON TEpPMabHON BOJIOM.

43. | Ilpamoe ucnonb3oBaHue reoTepMalbHOM SHepruu. ['eoTepManbHble JEKTPOCTAaHIIUU

IIpuMepHbIii OUJIeT K NepBoil PyOeKHOM aTTecTAINHU

TPO3HEHCKHWI T'OCYJIAPCTBEHHBIV HE®@TAHON TEXHUWYECKHWI1 YHUBEPCUTET
UMEHU AKAJJEMHUKA M.JI. MWIJIMOHIIUKOBA

KA®E/IPA "TEIVIOTEXHUKA U T'H/[PAB/IUKA"

I[I/ICL[I/IHJII/IHEI ((AHBTepHaTI/IBHbIe U BO300OHOBIIIEMBIE HCTOYHUKHU SHEPIUuun»

I'pynna TIC, 30I1-19

Kaprouka Ne 1

1. Pa3Benounoe OypeHue u mpobiaemMbl 00YCTPONWCTBA MECTOPOKICHUSI.

2. OcCHOBHBIE IPEUMYIIIECTBA TEPMOSACPHON SHEPTeTUKU

3. T'eorepmanbHas sHeprus. Pactipenenenue, 006EMbI 1 3 (HEKTUBHOCTH MPHUMEHEHHSL.

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

7.1.2 Bonpochbl KO BTOPOM PYOEKHOM aTTECTAIUN

MHTEeHCMBHOCTD COJIHEYHOTO H3JTyUCHUS

KoHcTpyknms n Mmarepuaisl COTHEYHBIX DIEMEHTOB.

BonbT-amnepHas xapakTepuCTHKA COJHEYHOTO 3JIEMEHTA

DOTORIEKTPUIECKUE CBOIICTBA p—N TIEPexX0ia.

KJ'IaCCI/I(bI/IKaI_II/ISI 1 OCHOBHBIC 3JICMCHTBI T'CIIMOCUCTCM.

KOHI_ICHTpPIpy}OIJ_II/Ie TCJIIMONIIPUCMHHUKH. IInockue comHeuHbIe KOJIJICKTOPHI.

OHepreTHyecKuil 0ansaHc TEMIOBOI0 aKKyMYJIsTOpa

TenioBoe akKyMyJIHMpPOBaHUE SHEPTUH.

©| Nl o O B W N

Knaccugukaius akkyMyJIiTOPOB TeIJIa.

[EEN
©

Knaccudukanus akkyMmyasTOpOB TeILIA.

[EEY
[EEN

HponcxomneHHe BETpa 1 BETPOBLIC 30HbI Poccunu. Tunst BCTPOOHCPIE€TUICCKUX YCTAHOBOK.

[EN
N

Knaccudukanus Berpoasuraresneil no npuHIuny padboThl.

[EEN
w

PaGora IMOBCPXHOCTH IIPU JIEICTBUHY HA HEE CHUIIBI BCTpaA.

[N
=

Pabota BeTpoBOTO KOJIeca KPhLIb4YaTOr0 BETPOABUTATENS.
Berposnekrpocranuuu. BetpoycTaHOBKH.

15. | bananc Bo300HOBIsIEMO SHeprun okeaHa. OCHOBBI MPEOOPA30BaHMSI SHEPTUHU BOJIH.

16. | O6mue cenenns 06 MCIONB30BAHUH YHEPTUH TIPHIUBOB.

17. MOHIHOCTI) IMPHUIIMBHBIX TEUEHUH U IMPUIIMBHOT'O IMMOABEMA BOABI

18. | Mcnonp30BaHNe YHEPTHH PHUIMBOB M MOPCKUX TE€UCHUH.

19. PCCYpCBI TEILIOBOM OHCPIUr OKCaHa.

20. | Cxema OTDC, paboTaromeii 0 3aMKHYTOMY LIUKITY.

21. | Wcnonk3oBanue nepenaia TeMIeparyp okeaH-aTMocdepa.

22. | IIpssmoe mpeoOpa3zoBaHue TEMIOBOM SHEPTHH.

23. | DHepreTHKa Ha HETPAIUIIMOHHBIX BHJIAX TOTUIMBA.

24. | lllema, otxombl secorepepaboTku, TOpd. YCIOBUS HCIOIB30BAHUS, IMPOOJIEMBI, OTIBIT
MPUMCHCHHUA B KAYCCTBC TOIIJIMBA

25 | Parmic, 6uostanon, Onoau3esns U Ap. — MpoodeMbl coopa M MPUMEHEHHS.




26 | 3onbl addexTuBHOTO MpUMeHeHus. [IpodieMbr cOopa v ceneKIuu.

27 | IlepepaboTka Maces, CKUraHHEe TOKCHYHBIX OTXOJIOB.

28 | BropuuHble YHEPropecypCchl pa3HOro MOTEHIIHANA.

29 | Ilpombiennslie ctoku. Mcnonb3oBanue OMO-CTOKOB.

30 | Dxonoruveckre mpoOIEeMbl SHEPTETHKHU.

31. | MecTo HEeTpaaUIIMOHHBIX UCTOYHUKOB B YIOBJICTBOPEHUH YHEPIETUUCCKHUX MTOTPEOHOCTEH
4eJIOBEKA.

32. | XapaKkTepHCTUKN OCHOBHBIX IIPOMBIIIJICHHBIX HCTOYHHKOB BEIOPOCOB 3arpsi3HSIOIINX
BEIIIECTB.

33. | OcHOBHBIE TOKa3aTeI HOPMUPOBAHHS Ka4eCTBA OKPYIKAIOIICH CPE/Ibl U BPETHBIX BELIECT B
IPOMBIIIJICHHBIX BEIOPOCAX.

IIpuMepHbIii OUJIeT KO BTOPO PYOEKHOM ATTEeCTALINHU

T'PO3HEHCKHI TOCYIAPCTBEHHBIA HE®TSIHON TEXHUYECKAY YHUBEPCUTET
HUMEHU AKAJJEMUKA M.JI. MUWIJIMOHILUKOBA

KA®E/IPA "TEIVIOTEXHUKA U T'H/IPAB/IUKA"

I[I/ICI_II/IHJ'II/IHB. «AJ'IBTepHaTI/IBHBIC 1 BO30OHOBJIsIEMbIE HCTOYHHKHU OQHCPIrun»

I'pynna T3C, 30I1-19

Kaprouka Ne 1

1. Kpynueitmme ['DC B mupe u Poccun.

2. OCHOBHBIE PEUMYIIECTBA TEPMOSICPHOIN SHEPTETHKH

3. Conneunas 3aeprusi. KoJuIeKTOpHI M COTHEUHBIC OaTapeu.

3aB

. kKadenpout «T u I'», moreHT P.A-B. Typnyes

7.2. BOHDOCLI K 3K3aMCHY 110 JTMCUMIIJIMHE «AJ’II)TepHaTI/IBHI)IG 1 BO30OHOBJIIEMEIC

HCTOYHHUKU SHCPTHUUD

1. | Tumsl 3HEpropecypcoB. Bo3MOXKHOCTH HCIIONB30BaHKSI PA3JIMYHBIX THUIIOB 3HEPrOPECYPCOB.
[IporHO36I pacnonaraeMbIX 3aacoB U MX HCYEPIIaHHsL.

2. |Tlpo6nembl mo6buM M TpaHcmopra HepTH. PasBemouHoe OypeHMe U HPOGIEMBI
obycTpoiicTBa MecToposxaeHus. [Ipobiembl skcruTyaTanu HEQTIHBIX MECTOPOKICHUH.

3. | IIpoGmemsl aKoIoTHYecKOil Ge30MacHOCTH TIpH J0o0bIdYe U TpaHCHopTe HedTh. BrGop Tpace
JUIS MaruCTPaJIbHBIX HEPTEIPOBOIOB.

4. | HapéxHocth Hed)TEHPOBONOB, IMATHOCTHKA COCTOSHHE TPYOOIPOBOAOB, IIPOGIEMBI
yreuek. TaHKEpHBIEC MEPEBO3KU CHIPON HEDTU U HEDTEITPOTYKTOB.

5. | [Ipo6aeMbl nepepaboOTKH CHIPO HE(TH, 3arpsI3HEHNE TPYHTOBBIX BOJI.

6. | IIporHossl pacrojaraeMblX 3amacoB ra3a U BO3MOKHOCTH HX HCYEPHaHMS.
TpancnopTupoBaHue Ta3a MO ra3ompoBOjiaM, CTPYKTypa razonpoBooB. [IpobGaemMbr
J00bIYM U TpaHCIIOpTA ras3a

7. | PasBemounoe OypeHMe H MpPOOJEMBI OOYCTPOKMCTBA Ta30BBIX MECTOPOKICHHIA.
[TpoGembl SKCIUTYaTAIIUU MECTOPOXKICHUS.

8. | Yrummsanms TOTEHIMATbHON OSHEPIMHM  MArMCTPalbHOTO —INIPUPOJHOTO  ra3a Ha
ra3opas3[atovyHblX W Ta30paclpe/euTeNbHbIX CcraHnusx. [[poOJeMbl IKOIOTHYECKOM
0€30MacHOCTH MPH A00BIYE U TPAHCIIOPTE NPUPOJIHOTO rasa.

9. | Yeonv. IlporHosel pacnosiaraeMblx 3amacoB MW ux ucyepnanus. [IpoGimemsr no0bruu u
Tpancnopta yrisa.  [IpoGiiembl 3koioruyeckor 0€30macHOCTU MpH J00bIYEe M TPAaHCIOPTE
YIS

10. | I'oprouue cranywi. TIporHO3BI pacroyiaraéMbIX 3amacoB M HMX ucuyepnaHus. [IpoOiemsr

JMOOBIYM W TpaHCHOpTa roprouux ciaHies. [IpobieMbl 3KOIOrHYecKoil 0e30MacHOCTH IPH




J00bIUE ¥ TPAHCIIOPTE TOPIOYUX CIIAHIIEB.

11. | [IpoGiembl TPOU3BOJCTBA U TPAHCIIOPTA SIAEPHOTO TOITUBA. [IpobiemMbl 3KOJI0rHUeCKOn
0€30MacHOCTH NP MPOU3BOICTBE M TPAHCIOPTE SJIEPHOTO TOILITUBA.

12. | OcHOBHBIEC TPEUMYIIIECTBA TEPMOSJICPHOM YHEPreTUKU. THITBI TEPMOSIIEPHBIX PEAKTOPOB.

13. | IIpob6nemsl ynpapisieMoro TepmosiiepHoro cuutesa. [Ipobinemsl ynepikaHus 1ia3Mbl B
TEpMOsIEpHOM peakTope. [TpobiieMbl TENI00TBOIa B TEPMOSIAEPHBIX PEAKTOPAX.

14. | TpaguuMOHHBIE U HETPAIULMOHHBIE UCTOYHUKHU SHEPTUH. 3anachl U JUHAMHUKA MOTPEOIeHUs
DHEPropecypcoB, MOIUTHKA Poccuu B 00MacTH HETPATUIIMOHHBIX W BO300HOBIISIEMBIX
VMCTOYHHKOB YHEPTUU.

15. | OcHoBHBIE 00BEKTHI HETpaIUIMOHHON dHepreTHkH Poccun. Conneunast sHeprus. O0bEMBI U
3 PEKTUBHOCTD MPUMEHEHUS.

16. | I'eorepmanwHas sueprus. Pacnpenenenue, 00bEMbI ¥ 3PHEKTHBHOCTh MPUMECHECHHS.

17. | BerpoBas sueprus. Pacnpenenenue u 3gppekTuBHOCTS TpuMeHeHus1. [Ipoucxoxienue Berpa
u BeTpoBbie 30HbI Poccuu. Tumbl BeTposHeprernyeckux ycranoBok. Kimaccuduxarms
BETpOJIBUTATENCH IO MPUHIUITY paboThl. PaboTa mOBEpXHOCTH MPH IEHCTBUN HA HEE CUITBI
BeTpa. Berpoanekrpoctanuuu. BerpoycraHoBKH.

18. | BonHoBas sueprust. imeromuecs BO3MOXXHOCTH U 3¢ (HeKTHBHOCTh TpuMeHeHus. bananc
BO300HOBIIsIEMOM 3Heprun okeaHa. OCHOBBI IpeoOpa3oBaHus 3Hepruu BosiH. O0mue
CBE/ICHUS 00 MCIOJIB30BAaHUU YHEPTUH MIPIIUBOB.

19. | IlpunuBHas >Heprus. UmMeromuecs BO3SMOKHOCTH U 3((HEKTUBHOCTh MPUMEHEHUSI.
MoIHOCTb NPUIMBHBIX TEYEHUH U IPUIMBHOTIO NOAbEMa BOBI. Vcronb30BaHUE SHEPTrUn
MIPUJIMBOB U MOPCKUX TeueHUH. Pecypchl TemioBoi sHeprun okeana. Cxema OTOC,
paboTarouieil no 3aMKHyTOMY LMKITY. Mcrionb3oBaHue nepenajia TemnepaTyp OKeaH-
atMocdepa.

20. | Mcrounmnku reorepManbHOTo Teruia. [loa3emMuble TepManbHbIe BOBI. 3arachl U
pacnpocTpaHeHue TepMaibHbIX BoJA. COCTOSIHUE re0TepMalibHOM YHEpreTuku B PO.

21. | TerutocHaG>keHUE BHICOKOTEMITEPATYPHON CHIIFHO MUHEPAIM30BAaHHOMN TEpPMaTbHOM BOIOH.
TennocHabxkeHne HU3KOTEMIIEpaTypHOH MaJOMUHEPATU30BaHHON TepMalIbHON BOJIOM.
[Tpsimoe ucnosp30BaHNE reoTepMabHON IHEpruH. I'eoTepMabHble AJIEKTPOCTAHIIUN

22. | IHTEHCUBHOCTb COJIHEYHOTO u3inyueHus. KOHCTpyKIMs ¥ Marepuanbl COJHEYHBIX
AJIEMEHTOB.

23. | BonpT-aMIepHas XapaKTePHCTHKA COJNHEYHOro dleMeHTa. DOTO3IeKTpHUEcKHe CBOHCTBA
p—n nepexoja.

24. | Knaccupukars ¥ OCHOBHBIE  DJIEMEHTHI  TEIHOCHCTEM.  KOHIEHTpHpYolme
reJronpueMHUKH. [11ockre colHeYHbIe KOJIEKTOPBI.

25. | DuepreTHueckuii GalaHC TEIUIOBOrO AaKKyMyIsTOpa. TeIIOBOE aKKyMYJIHMPOBAHHE
DHEPIUM.

26. | Knaccupukanus akkyMynsaTopoB Tema. IIpsiMoe mpeoOpa3oBaHKe TEMIOBO SHEPIHHL.

27. | HerpaguuuoHHbIe 1 BO30OHOBIIsIEMbIe HCTOYHUKH YHEPIUU

28. | DHepreTuka Ha HeTpaJUIMOHHBIX BuAax ToruuBa. lllena, orxoas! neconepepaboTku, TOP.
Y cnoBUs MCIIONIB30BaHUS, TPOOJIEMBI, OTIBIT MPUMEHEHHS B Ka4eCTBE TOIINBA

32. | I'a3oTypOuHHbIe UKJIBL. [Tapora3oBblie MUKIIBI.

34. | Paboune Tena. KOHCTpYKITMOHHBIC MaTepHAIIBI. DPO3UOHHO-KOPPO3HOHHBIC TTPOIIECCHI.
ConeoTioxKeHue.

35. | IlapoBbie TypOHMHBI Ha BIAXKHOM IT1ape.

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

37. | BogHo-xuMudeckne pexumMbl. KoHeHcanmoHHbple ycTaHOBKH. TermmooOMeHHUKH.

39. | DHepropecypcocOepeKeHne

40. | Dxosornuyeckue NpoOIeMbl SHEPTETUKUA. MeCTO HeTpaIuIIMOHHBIX HCTOYHUKOB B

YIIOBJIETBOPEHUH SHEPTETUUECKUX MOTPEOHOCTEH yenoBeka. XapakTepUCTUKH OCHOBHBIX
MIPOMBINIICHHBIX HCTOYHUKOB BEIOPOCOB 3arpsI3HSIONINX BEIIECTB.




Oo0pa3zen 3k3aMeHAIHOHHOI0 O1JIeTA MO AUCIHUIINHE

'PO3HEHCKUI F'OCYJAPCTBEHHbBIN HE®TSIHOM TEXHUYECKHIT VHUBEPCUTET
KA®DEJPA "TEIIJIOTEXHHUKA 1 THJPABJIUKA"

Jucnuninnaa «AJBTEepHATUBHBIC U BO3OOHOBIISIEMbIE HCTOYHUKN SHEPTHI
Cemectp - 3
I'pynma TIC, 0I1-19
Buier Ne 1
1. OCHOBHBIE IPEUMYIIIECTBA TEPMOSICPHOIN SHEPTETHKH THITBI TEPMOSIEPHBIX PEAKTOPOB.
2. ["'eorepmanbHast sHeprus. Pacnipenenenne, 00bEMbI U 3 (HEKTHBHOCTH TPUMEHEHUS.
3. Bonbr-amnepHas xapakTepucTHKa COTHEUHOTO dieMenTa [Ipo0ieMbl pa3BuTHs u
COBEPIICHCTBOBAHMUS CXeM U KOHCTPYKIMH TEIJI0-9HEProyCTaHOBOK.
4. OcHOBHBIE TIOKa3aTeIM HOPMUPOBAHUS Ka4eCTBA OKPYKAIOIIEH CPEeIbl U BPETHBIX BEUIECT B

IIPOMBIIIJICHHBIX BLI6pOC3X.

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

o0k W
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7.3 Texkyuiuii KOHTPO.JIb

BOl'[pOCbI K NPAKTUIE€CKUM 3aHATUAM

[Tpu3Haky TEXHOT€HHOTO BIMSHUS Ha KIUMaT U noroay oobekto TOK.

OcobGennocth Poccun B acreKkTe BO3IEHCTBUS Ha OKpyKarolryro cpeny? Kmaccupukanus
BETpO/IBUraTesel no npuHUuIy pabotsl. PaboTa moBepXHOCTH Npu AEHCTBUM HA HEE CUJIBI BETpa.
PaGota BeTpoBOro Koneca Kpbulb4aToOro BETPOABUIaTENS.

BerpoanexkTpocTaHuyu.

BerpoycranoBku.
DKosornyeckre npoodaeMbl SHEPTETUKH.
MecTo HeTpagUIMOHHBIX HCTOYHMKOB B YJIOBJIETBOPEHHHM JSHEPreTHYECKUX MOTpeOHOCTEN
4eJI0BEKa.
XapakTepUCTUKH OCHOBHBIX MPOMBIIIJIEHHBIX HCTOYHUKOB BHIOPOCOB 3arpsI3HAONINX BEIECTB.
VM cTOYHUKH Te0TEPMAIBbHOTO TEIUIA.
[TonzemHble TepMaNbHbBIE BOJIBI. 3amachl U pacIpOCTpaHEHUE TEPMAIbHBIX BOJI.

10 CocrosiHre reoTepMalibHON SHEpreTHKH B PO.

11. Tumbl 25HEPTOPECYPCOB.

12. Bo3MO>XHOCTH UCIIOJIb30BAaHUSI Pa3IMYHBIX TUIIOB SHEPTOPECYPCOB.

13. TIporHO3bI pacroiaraeMbIX 3aacoB H UX UCUEPITaHUsI.

14. TIpoGiembl OOBIYM U TpaHCIIOpTa HEDTH.

15. Pa3zBentounoe OypeHue u npo0iaemMbl 00ycTpoicTBa MECTOPOKICHUS.

16. ITpoGiemMbl AKCIUTyaTali HEPTIHBIX MECTOPOKICHUH.

17. ITIpoGaeMbl 3KOJIOTHYECKOM 0€30MMacHOCTH MIPH T00BIUE U TPAHCTIOPTE HETH.

18.Br160op Tpace a1 MarkcTpanbHBIX He()TENPOBOIOB




7.4 Onucanue mokasarencei u KPpUTCPHUCB OLICHUBAHWA KOMHCTCHHI/Iﬁ Ha pas3JIMYHbIX JTalldaX HUX (I)OpMI/IpOBaHI/I}I, OIIMCAaHUEC

IMIKaJIbl OICHHUBAHMA.

Ta0mauna 7
ILiianupyemble pe3yJibTaThl 0CBOEHHS Kputepuu onleHMBaHus pe3yJibTATOB 00yYeHHSsI HaumenoBanue
KOMIIETeHI[UHU OLICHOYHOI'0
menee 41 6a10B 41-60 6aa10B 61-80 0aJs10B 81-100 6aJi10B cpeacrsa

(Hey10BJIETBOPHUTEIBHO)

(Y10BJIETBOPHUTEIBHO)

(xopoiuo)

(oTJaMYHO)

OIIK-3 CniocobeH 1eMOHCTpUPOBATh MPUMEHEHHE OCHOBHBIX CIIOCOOOB MOIY4YEeHHUSI, TPe0O0pa30BaHUs, TPAHCIIOPTA U HCIIOJIb30BAHUS TEILIOTHI
B TEIJIOTEXHUYECKHX YCTAHOBKAX U CUCTEMAX

3HATh: CdopmupoBanHbIe, CdhopmupoBanHbIe
—  THIIBL YHEPrOpPECyPCoB, HO coJiepiKalline CHCTEMATHYECKHE
BO3MOXKHOCTH UCIIOJIb30BAHUSI OTACIBHBIC 3HaHuA
Pa3ITHYHBIX THIIOB MpODENEI SHAHNA
3HEPrOpPECYPCOB. n 150,
XapaKTePUCTUKU;
— TpajuLIMOHHbBIE u
HEeTpaJUIMOHHbIE UCTOYHUKHU
DHEPruH, BO30OHOBISIEMBIE U ®parMeHTapHbIE 3HAHUS Henonuele 3HaHuSA
HEBO300HOBJISIEMblE  MCTOUYHUKH
DHEPIuy;
— aHaJIM3UpOBaTh
€CTECTBEHHOHAYyYHYI0 CYIIHOCTb
npo0jeM, BO3HUKAIOUIMX B XOJI€
npodecCuOHAILHON
JEATEIBHOCTH.
YMeTh: YMeHus oHebIE, CdhopmupoBanHbIe
— yYMeTh ONpeaessaTh MOTPEOHOCTH A0y CKarOTCA VMeHus
MPOU3BOJCTBA B  TOIUIMBHO- YacTHuyHbIC yMEHUS Henonuble ymenus HedobIHe
SHEPreTHIECKUX pecypcax, ommGKH
IIOJITOTOBKE 000CHOBaHUH

Bomnpocs! k
aTTEeCTaIUsIM H
K TIPaKTUIECKUM
paboTtam, TeMbI
pedeparos,
JOKJIAJIOB.




TEXHUYECKOTO IIEPEBOOPYKEHUS,
pa3sBUTHUSA JHEProX03s1CTBA,
PEKOHCTPYKIIMM U MOJEPHHU3ALUU
OPENIPUSITU -  MCTOYHMKOB
JHEPruu U CUCTEM
HSHEPrOCHAOKECHUS;

yYMETb IUIAHUPOBaTh M CTaBHUTH
3aJjaud UCCIICZOBAaHUs, BBIOMPAThH

METO/Ibl AKCIIEPUMEHTAIbHON
paboThl, HWHTEPIPETHPOBATH U
MIPEACTABISITH pe3yibTaThl

HAayYHBIX HCCJIG,HOB&HHI;'I, JaBaTb
MPAKTUYCCKUEC PEKOMCHIALUU I10
HUX BHCAPCHUIO B IIPOU3BOJACTBO.

BJIaJ1eTh:

CIIOCOOHOCTBIO K  OIPEICTICHUIO
oKasarejie TEXHUYECKOTO
YPOBHS MIPOEKTUPYEMBIX

O0OBEKTOB WU TEXHOJOTHYECKUX
CXEeM;

HPOTHO3aMHU pacrosaraemMbIx
3a1acoB YHEPrOpeCypCoB
Pa3ITUYHOTO TPOUCXOXKICHUS U
MMpeaACTaBIATh YCJ10BUsA nux

COXpPaHEHHUsS U BO3MOYKHOCTH HX
HcUepnaHus;

- METOOdaMH KJ'IaCCI/I(I)I/IKaLII/II/I OCHOBHBIX
9JICMCHTOB T'CIIMOCHCTEM.

YacTHUHOE BiIaJcHUE
HaBBIKAMHA

Hecucremaruueckoe
HpI/IMeHeHI/Ie HaABBIKOB

B
CHCTEMaTHYECKOM
PUMEHEHUH
HaBBIKOB
JIOIYCKArOTCS
MPOOEITBI
3HaHUMI

VYcnemnoe u
CUCTEMATHYECKOE
MPUMEHEHUE HaBBIKOB




8. OcobeHHOCTH peasM3auny JUCHMILIMHBI VIS HHBAJUI0B U JIMI C

OrpaHu4Y¢HHBbIMHA BO3MOKHOCTAMH 310POBbA

Jns  ocymIecTBICHHS TPOLEAYp TEKYIIEro KOHTPOJISI YCIEBAEMOCTH U IMPOMEXKYTOUYHOU
aTTecTaly OOYJaroIIMXCsl CO3JaHbl (POHJIBI OIICHOYHBIX CPEJCTB, alaITUPOBAHHBIC JJIsi HHBAIUIOB U
JUI] C OTrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3/I0POBbS U TO3BOJIIONINE OIICHUTH JOCTHKCHHE WMH
3aIlUIAHUPOBAHHBIX B OCHOBHOM 0O0pa30BaTeIbHON MpOrpaMMe pe3yIbTaTOB OOYYEHHUS M YPOBEHD
c(hOPMHUPOBAHHOCTH BCEX KOMIICTCHIIMM, 3asBJIEHHBIX B oOpa3oBarenbHON mporpamme. Dopma
MPOBEACHUS TEKYIIeH aTTecTalluud g CTYJACHTOB-UHBAJIUJOB YCTAHABIMBACTCS C  y4E€TOM
WHIVUBUAYAIBHBIX TMCUXO(DHU3UYIECKHX OCOOEHHOCTEH (YCTHO, MUCBMEHHO Ha Oymare, NMHCHBMEHHO Ha
KoMIIbloTepe, B Qopme TectupoBanus u T.m.). [Ipu TectupoBaHuu s CIAOOBUIAIIMX CTYACHTOB
UCIONIB3YIOTCS (POHJIBI OLICHOYHBIX CPEICTB C yKpYyMHEHHbIM ImpudToMm. Ha sk3ameH mpuriamaercs
CONPOBOXIAMOIINNA, KOTOPBIA  OO0CCIICYMBAET TEXHUYECKOE COMPOBOXKJICHWE cCTyacHTy. [lpum
HEO0OXOJIMMOCTH CTYACHTY-UHBATUAY MPEIOCTABIISICTCS TOTIOTHUTEILHOES BPEMsI JIJISl IIOATOTOBKH OTBETA
Ha »JKk3aMmeHe (wnu 3adere). OOydvarommecs € OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBSL U
oOyuaroluecss HMHBAIUIB 00ECIEYMBAIOTCA TMEYaTHBIMH M 3JEKTPOHHBIMH  00pa3oBaTEIbHBIMU
pecypcamu (TporpaMmbl, y4eOHBIE TOCOOWS IS CaMOCTOSITEIBHOH paboTel W T.A.) B (opmax,
QIAITHPOBAHHBIX K OTPAaHUYCHUSM WX 3JI0POBbSI U BOCTIPUATHS HH(POPMAITUH:

1) JUTSL UHBAJIUIOB U JIUI[ C OTPaHUYCHHBIMU BO3MOKHOCTSMH 3/I0POBbS 110 3PEHUIO:

- JJISl  cJenbIX: 3aJaHus JUIS BBIOJIHEHHS HA CEMUHApax U TPAKTHUECKUX 3aHATHUAX
opopMIsItOTCS  penbepHO-ToUeuHbIM TpudTOoM bpaitnist win B BUAE JJIEKTPOHHOTO JTOKYMEHTA,
JIOCTYITHOTO C TIOMOIIBI0 KOMIIBIOTEpPA CO CIENHMATM3UPOBAHHBIM TMPOTPAMMHBIM OOECIIeYeHUEM IS
CJIETIBIX, TUOO 3aYUTHIBAIOTCS ACCUCTEHTOM; MTUChbMEHHBIE 3a/1aHHs BBIIIOIHAIOTCS Ha Oymare penbedHo-
TodueyHbIM mmpudToM bpailng unum Ha KOMIBIOTEpPE CO CHEHATU3UPOBAHHBIM MPOrPAMMHBIM
obOecrieyeHrneM ISl CJETBIX JIMOO HAJIWKTOBBIBAIOTCS ACCUCTEHTY; OOYYarOIIMMCS 7S BBITOTHEHUS
3aJlaHus TIPU HEOOXOJUMOCTH TIPEJOCTABISACTCS KOMIUIEKT MUCHMEHHBIX MPUHAIICKHOCTSH M Oymara
VIS THCbMa peibeHO-TOYeHYHBIM mpudToM bpainsg, KoMImbpIOTEp €O CHEIHAIA3HPOBAHHBIM
MPOrPaMMHBIM 00€CTIEYEHUEM JITIS CIICTIBIX;

- 1S caadoBuasimmMx: o0ecreunBaeTCsd WHANBUAYAIbHOE PAaBHOMEPHOE OCBEICHHWE HE MEHEe
300 mrokc; oOydJaromMMCsl JUIsl BBITIOJIHEHWsI 3aJaHUs TMPU  HEOOXOIUMOCTH TPEIOCTaBIISETCS
YBEITMYMBAIOINIEE YCTPOMCTBO; BO3MOXKHO TaKXE€ HCIOIB30BaHNE COOCTBEHHBIX YBEITWYHBAIOIINX
YCTPOMCTB; 3a/1aHusl JJI BHITIOTHEHUS 33JaHU OPOPMIISIFOTCS] YBEITHUEHHBIM HIPUPTOM;

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

- IJIs1 TJIYXUX M cJIa0ocablIammMX: 00eceurnBaeTCsl HATMYUE 3BYKOYCHIIMBAIOIEH anmapaTrypsl
KOJJIEKTUBHOTI'O MOJIE30BaHUS, npu HEOOXOIMMOCTH oOydJaronumcs MPEAOCTaBIISACTCS

3BYKOYCHUJIMBAro1as arraparypa WHAUBUAYAJIbHOTO IIOJIB30BaHUA, MpeaoCTaBIAOTCA yCiyru



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 |
CEMHUHAPHI, TPOBOANMBIC B YCTHOU (popMe, TPOBOATCS B MUCHBMEHHOU (opME;

4) JUIS WHBAIAIOB W JIMII C OTPAHMYEHHBIMH BO3MOXKHOCTSMH 370POBbSl, HMEIOIINX
HApPYIIEHHSI ONMOPHO-IBUTATEIHLHOIO annapara:

- JUIAd JIMI C HapYIICHUSMHU ONOPHO-JABHTaTEIbHOIO armapara, HapyIICHUSMH JIBUTATEIbHBIX
(GYHKIUH BEpPXHUX KOHEYHOCTEW WM OTCYTCTBHEM BEPXHUX KOHEYHOCTEW: MHCHMEHHBIC 3aJaHMs
BHITIOJTHSIOTCS HAa KOMITBPIOTEPE CO  CIICHHUATM3UPOBAHHBIM IMPOTPAMMHEIM  OOCCIICYCHUEM  HJTU
HA/IMKTOBBIBAIOTCSl ACCUCTCHTY; BBIMOJIHEHUE 3a/laHUil (TECTOB, KOHTPOJBHBIX padoT), MPOBOAMMBIC B

MUCBEMEHHOM (hopMe, TPOBOAATCA B YCTHOM opMe myTeM oripoca, 6ecebl ¢ 00ydaroumcs.

9. YueOHO-MeTOAUYECKOE U HHPOPMALIMOHHOE O0ecreuyeHre JUCHUILINHbI

9.1 JInteparypa

1. a) OCHOBHAA JUTeparypa:
VmakoB B.fl. CoBpemeHHble NpoOJIEMBI 3JIEKTPOIHEPTETUKH [DIEKTPOHHBIN pecypc]:
yuebHoe mocobue/ YmakoB B.Sl.— DOnekTpoH. TekcToBble naHHble.— Tomck: ToMmckwmii
MOJINTEXHUYECKUN YHUBEPCUTET, 2014.— 447 c— Pexnm JIOCTYyIIa:
http://www.iprbookshop.ru/34715.html.— 5BC «IPRbooks»

2. | 1. Murpocanos C.B. DHeprocOepexeHue B sHepreTuke [DIeKTpoHHbIH pecypc]: ydeOHoe
nocobue/ Mutpodpanos C.B., KunbmerbeBa O.M.— DOneKTpoH. TEKCTOBbIE JaHHbIC.—

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

0) AONMOJIHUTENIbHAA JIUTEpaTypa:

1. | Bopouun A.U. CoBpemeHHBIE MNPOOJEMBI TEIUIOTa30CHAOKEHUSI HACEIEHHBIX MECT |
OpeanpusaTHii [DIeKTPOHHBIN pecypc]: yuebHoe mocobue (kypc aekuuit)) Bopornnmn A.N.—
OnekTpoH. TekcToBble JgaHHble.— CraBpomnosib: CeBepo-KaBkasckuii  ¢enepanbHbIi
yauBepeuteT, 2014.— 199 c¢.— Pexum gocrtyma: http://www.iprbookshop.ru/63223 . html.—
OBbC «IPRbooks»

B) UHTEpHET-pecypchl
HNuTepHer pecypce - Www.gstou.ru, snexktpoHHble Oubnuoteunsie cuctembl (DbC): «IPRbooksy,
«KoHcynbTanT cryaeHtay, «Ibooksy, «Jlanby.

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.ruindex/0-19460
mpei.ru>lang/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 yKa3aHHUsA 10 0CBOCHHIO THCHMIIMHBI (IpriokeHue)

r) IPOrpaMMHOe H KOMMYHHKAIIHOHHOEe o0ecnevyeHue
CpencTBa obecrieueHus: OCBOCHUS AUCIUIIINHbI
Pacuernsie kommnbrorepubie mporpammbl: MATHCAD, EXEL.

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

10. MaTepHaJILHO-TeXHI/I‘leCKOe odecreueHue ANCIHUIIJINHBI

Jlnst obecrieueHUs] OCBOEHMS JMCHUIUIMHBI HEOOXOMMMO Haiuyue y4eOHOW ayAuTOpUH, CHAOKEHHOU
MYJIbTUMEIUMHBIMU CPECTBAMU /IS IPE/ICTABIICHUS MPE3EHTALMH JIEKIUI U NTOKa3a yueOHbIX (PUIbMOB.

Kracc ¢ mepcoHaJIbHBIMH KOMIBIOTEPAMH IS TIPOBEACHUS MPAKTHYECKUX 3aHATHH W BHPTYaTbHBIX
J1a00paTOPHBIX padoT.

VuebHas aymuropus kabeapst "T u I, Ne2-21, Ne1-19%  crHaGxeHHas MyIbTUMEINHHBIME CPEICTBAMH
JUIS TIPEICTABJICHUS MPE3EHTAIUI U IT0Ka3a yueOHBIX (PUIbMOB.
[Iporpamma cocTtaBieHa B COOTBETCTBUMU ¢ [‘ocynmapcTBeHHbIM 00Opa3oBaTelbHBIM CTaHAAPTOM

BbICIIET0 TpodeccuoHanpHOro obpazoBanust mo Hanpasienuto 13.03.01 — TemnosHepretuka wu
TCINIOTEXHUKA.

MNpe3eHTayuu:

Hacocsel u rugponpuBosl

Dueprobanancel TOP ux cocrosinue u kinaccuduxarms;

ITporHo3sl pacroyiaracMbIX 3aMacoB ¥ UX UCUEPTIAHMS.

Y2onw. IIporao3sl pacnonaraemMelx 3aracoB U UX UCUEPIIaHUS.

T'oprouue cranywi. [IpOrao3el pacnonaraéMeixX 3aracoB U UX UCUEpIIaHUs.
['mapossiekTpcTaHumn

TernoBble ¥ AaTOMHBIE AJIEKTPOCTAHIUU

Tenmonepenaya

Meponpusrus o sHeproaddexkruBHOCTH U FHEprocoepexenuto (20 crnaiios);
DHeprocOepeKeHNe U €€ poJib B KU3HU o01miecTsa (52 ciaiiios);
HNudopmanmonHoe odbecneueHne NpeANpUITH SJHEProCOSPESIKSHUIO U TMTOBBIIIICHHUIO
sneproaddexrusHoctH (11 cnaiigos);

[TpubopHsIii yueT 3nexTporHepruu (58 ciaif1oB);

OHeproeMkocTs 1 3HeprodddexTuBHOCTH (28 craioB);

Bozo6HoBsiemble ncTounnky 3Heprud (15 cnaiinos);

[Tpobnembl epepaOOTKH chIpol HeTH, 3arpsi3HEHHE TPYHTOBBIX BOJI.

[Tpobnemsbl SKCIUTyaTalMy HeQTIHBIX MECTOPOKICHHH.

OCHOBHBIE NTPENMYIIECTBA TEPMOSIEPHON SHEPTETHUKH

TpaauliMOHHbBIE U HETPAJUIIMOHHBIE HCTOYHUKHU SHEPTUU.

3amacel ¥ JUHAMHUKA TOTPEOJICHUS SHEPTOPECYPCOB, MOIUTHKA Poccuy B 061acT HETPaAULIMOHHBIX U
BO300HOBJISIEMBIX HCTOYHUKOB SHEPTHH.

OcHOBHBIE 00BEKTHI HETPIUITMOHHOH dHepreTuku Poccun. ConHewHas SHeprus
I'eorepmanbHas sHeprus. Pactipenenenne, 00bEMbI 1 3P PEKTHBHOCTh IPHUMEHEHHSI.
Pecypchl TennoBoi SHEPrUM OKeaHa.

DHepreTyka Ha HETPAAULIMOHHBIX BUAAX TOIUIMBA.

BropuuHsble 3HEpropecypchl pa3HOro NOTEeHIMAaA.

[uxnel 1 KOHCTPYKTHUBHBIE cXeMbl ADC.

I"azoBeie TypOuHBL. Kommpeccopsl. Hacockl. [laporenepaTopsl.

3anopHast annaparypa. TpyOonpoBoIbL.
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OCHOBHBIC TCINIOTEXHUYCCKHUE XAPAKTCPUCTHUKU OPTraHUYCCKOI'O TOIJIMBA.

DKOJIOTHUECKHE MTPOOIEMBI YHEPTETHKH

C}/H_IHOCTL XUMHUYCCKUX MCTOOOB OUYMCTKH CTOYHBIX BOI.

PCaFGHTBI, HCIMOJIb3YCMBIC NJIA OKHUCIIMTCIIbHBIX 1 BOCCTAHOBUTCIILbHBIX MCTOJJOB OYUCTKU

BOI[HOG XO3SICTBO HpOMHpeI{HpHHTHﬁ, O60p0THI)IC CHUCTCMBI BOHOCH36)K€HI/I$I.

PCaFCHTLI, HCIMOJIb3YEMBIC NJIA OKHUCJIIMTC/IbHBIX U BOCCTAHOBUTCIILbHBIX METOJJOB OYHMCTKHN

BomHoe X035iCTBO TPOMITPEATIPHUATHH, 000POTHBIE CHCTEMBI BOJTOCHAOKCHHS.

Pear CHTBI, UCTIOJIb3YCMBIC IJI1 OKUCIUTCIBHBIX 1 BOCCTAHOBUTCIIBHBIX METOAOB OUMCTKHU

HpeI/IMyIIIeCTBa N HCOAOCTAaTKH XMMHUYCCKHUX MCTOO0OB OYMCTKH, 001acTh MMPUMCHCHU .

MexaHN3MBI OMOJIOTHYSCKOT0 OKUCICHUS BPCAHBIX BEHICCTB B CTOYHEBIX BOJAX.

Ob6macTs mpuMeHeHus, YPPEKTHBHOCTH ¥ MPEUMYIIECTBO OHOJIOTHIECKUX METOIOB OYMCTKH BOJI.

@axTops! Bausromye Ha 3(h(heKTHBHOCT pab0Thl OMOIOTHIECKIX OYMCTHBIX COOPYIKEHUH.

MGTOI[I)I HpeI[BapHTCHI:HOfI 06pa60TKI/I 0CaJKOB CTOYHBIX BOJ, UX (1)I/I3I/I‘IGCK3H CYUIHOCTb U Ha3HAYCHUC:
CTa6I/IHI/I3aHI/I${, KOHJUITMOHUPOBAHUC, 00€3BOKHBAHUE.

OcHOBHBIE HaITpaBIIEHUS MTEPEPadOTKH TaTbBAHOILIAMOB, HE(DTEIIIIAMOB U TOPOACKHIX OCAIKOB CTOYHBIX
BOJI.

BuaeopuabMmel:

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

- Kak paboraer TOC;

- [puHnmn paboThl KOTNA;

- [TapoBoii koTelr;

- [lapoBsle TypOHHBI;

- [Inams ropenku;

- KopoTkoe 3aMbikaHue;

- TemmooOMEHHHUKH,

- Typ6una K-800-240;

- Po3xur koTia;

- I'panuphy;

- [Ipunnun paboTs! Hacoca

- Pasauckas 'POC

- Xabapognckas TOLI;

- OKcIuTyaTanusi 5Hepro6JoOKoB,;

- Pabota ngeaspatopa;

- IlpuHnMn paboThl IIMOCOCA;

- [IpuHTMn paboThl EHTPOOEIKHOTO HACOCA;

- MHOrocTyneH4arslii Hacoc;

- Hacoc ITHC-1.




MeToanuyecKkue YKazaHusd M0 OCBOCHUIO THCHUIIJINHDBI

((AJIBTCpHaTI/IBHBIe ¥ BO300HOBIIIEMBIE HCTOYHUKHI OHECPTHUu»

1. Meroauyeckue yKa3aHusl JJisi OOYYAKOIIMXCH MO IJIAHUPOBAHHMIO W OPraHM3aAIUU
BpeMeHH, He00X0AMMOro0 /IJIsl 0CBOEHUSI THUCHUIIMHBI.

W3ydeHue peKoMeHIyeTcs HadaTh ¢ O3HAKOMJICHHUS ¢ pabouell mporpaMmol JUCIHUILIUHBL, €€
CTPYKTYpOHl M coJep:KaHHeM pa3/ienoB (MoAysei), (OHIOM OIICHOYHBIX CPEICTB, O3HAKOMHTBHCS C
yu4e0HO-METOINYECKUM U HH(POPMAIIMOHHBIM 00€CTIeUeHUEM TUCHIUTLIINHBL.

JucuummHa «AJbTepHATUBHBIE U BO300OHOBIISIEMBIE MCTOYHHKH SHEPTHM»  COCTOMT u3 10
CBSI3aHHBIX MEXAY CO00I0 TeM, 00ecreunBaroNINX MOCIeA0BaTEIbHOE U3YUEHNE MaTepraa.

OOydenue 1O JUCHUIUIMHE «AJBTEPHATUBHBIE W BO30OHOBISEMBIC HCTOUYHUKU HSHEPIUN
OCYIIIECTBIISICTCS B CIEAYIOMUX GopMmax:

1. AyauropHble 3aHATHs (JCKIUHU, TPAKTHYCCKHUE/CEMHUHAPCKUE 3aHATHS).

2. CamocrostenpbHass pabota cryaeHTa (IOArOTOBKAa K JIEKUUSAM, OPAKTHUYECKUM/
OPAKTUYCCKUM 3aHITHSIM, Tectam/pedeparaM/IoKiaiam/cce, 1 UHBIM (popMaM MHCBbMEHHBIX PadoT,
BBITNIOJTHEHHE aHaIK3a KeHCOB, MHANBUAYaIbHAS KOHCYJIbTAIUS C TIPEIOIaBaTelIeM).

3. UntepaktuBHble (QOpPMBI TIpPOBEACHUS 3aHATUH  (KOJJIOKBHYM, JICKIHS-IUCKYCCHS,
IPYNIOBOE pelieHue keiica u ap.hopMsl).

VY4eOHbIN MaTepHua CTPYKTYPUPOBAH M H3yYCHHE AUCUUIUIMHBI POU3BOANTCS BTEMAaTHYECKON
nocneaoBaTenbHOCTH. KakaoMy NpakTudeckoMy/ CEMHHAPCKOMY 3aHSATHI0O M CaMOCTOSITEIIbHOMY
U3YYEHHIO MaTepuasia TPEAIIecTBYeT JIGKIHA 1O aaHHOW Teme. OOydaromumecss CaMOCTOSATEIBHO
MPOBOST NMPEIBAPUTENHHYIO MTOATOTOBKY K 3aHITHIO, TPUHUMAIOT aKTUBHOE U TBOPUECKOE y4acTUE B
00CYXJIEHUH TEOPETHYECKUX BONPOCOB, pazdope MpOOIEMHBIX CHTyallMd M TIOMCKOB MYyTEH HX
pemieHus. MHorue mnpoOieMbl, H3ydyaeMble B Kypce, HOCAT IUCKYCCHOHHBIM XapakTep, uTO
IperoiaraeT MHTEPaKTHBHBIN XapakTep MPOBEICHHS 3aHATHI Ha KOHKPETHBIX TIpUMepax.

Omnucanue nocse10BaTeIbHOCTH AEHCTBUI 00yJaroImerocs:

[lpy w3ydyeHMM Kypca cieayeT BHHUMATENbHO CIYyIIaTh M KOHCIEKTHPOBATH MaTepha,
u3jaraeMblii Ha ayAMTOpPHBIX 3aHATUAX. I ero NOHMMaHMS W KAuyeCTBEHHOTO YCBOEHUS
PEKOMEHIyeTCA CIIEYIOIIas MOCIEA0BATEIbHOCTD IECTBUM:

1. Tlocne okoHYaHUs Y4YeOHBIX 3aHATUH U1 3aKpeIUIEHUs MaTepuallia IMPOCMOTPETh U
00yMaTh TEKCT JIEKIUH, MPOCIYIIAaHHOW CerojHs, pa3o0parh paccMOTpeHHble mpumepsl (10 — 15
MHUHYT).

2. [Ipy mOATOTOBKE K JIEKIMH CIEAYIOIIEro JHS IMOBTOPHUTH TEKCT MPEIBIAYIIeH JICKIUH,
HO/IyMaTh O TOM, Kakasi MOXKeT ObITh crieyromas Tema (10 - 15 munyT).

3. B Teuenue Henmenu BBIOpaTh BpeMst I pabOTHI ¢ JTeparypoi B Oubimoteke (mo 1
qacy).

4. Ilpu NOATOTOBKE K MPAKTHYECKOMY/ CEMUHAPCKOMY 3aHSATHIO TIOBTOPUTH OCHOBHBIE MOHSATHUS
[0 TeMe, W3YYUTh NPHUMEpHl. Pelas KOHKPETHYIO CHUTYyalWIO, - MPEABAPUTENBHO MOHAThH, KaKOH
TEOPETUYECKHIA MaTepuan HYXXHO HCIOJbh30BaTh. HaMeTWTh IJaH pemieHusi, MmornpoOOBaTh Ha €ro
OCHOBE peluTh | - 2 mpakTHueckue cuTyanuu (J1a6.paboTsl).

2. Metoauyeckue ykazaHus 1o padore o0yyaoumxcsi BO BpeMsi PoBeeHUs JeKIHI.

Jlexumu  nmaroT  OOy4aroUMCSl  CHCTEMAaTH3WPOBAHHBIE  3HAHMS MO  JUCIMIUIMHE,
KOHIIGHTPUPYIOT MX BHHMaHHE Ha HauOojiee CIOXKHBIX M BaXHBIX Bompocax. Jlekuuu OoOBIYHO
U3JIAraloTCs B TPAAULIMOHHOM WJIM B IpoOseMHOM cTuiie. /i cTyeHTOB B OOJBIIMHCTBE CIIy4aeB B
npobiaemHoMm ctuie. [IpoOnemMHBIN CTUIL MO3BOJIAET CTUMYJIMPOBATh AKTHBHYIO IMO3HABATEIbHYIO
NEeSTeNIbHOCTh OOyUalolUXCsl M UX MHTEpEC K AUCHUIUIMHE, (POPMHPOBATH TBOPUECKOE MBIIIICHHE,
npuberaTh K MPOTUBOIOCTABICHHUSIM U CPaBHEHUSM, JieflaTh 0000IIEHHs], aKTHBU3UPOBAaTh BHUMAHUE
00yy4aroImuxcst MyTeM NOCTAaHOBKU IPOOJIEMHBIX BOIIPOCOB, MOOIIPSTH JUCKYCCHIO.

Bo Bpems JEKIMOHHBIX 3aHATUH PEKOMEHJIYeTCsl BECTH KOHCIEKTHpPOBAaHUE Y4eOHOro
Mmarepuana, obpamarb BHUMaHUE Ha (HOPMYIMPOBKM M KaTETOPHM, PACKPBIBAIOLINE CYTh TOTO HIIU
MHOTO SIBJIEHUS, WJIU TIPOLIECCOB, BBIBOBI U IPAKTUUECKUE PEKOMEHIALIUH.



KoHcnekT nexknuu sydie Nmoapa3AeisTh Ha MYHKTHI, COOMIOAas KPACHYIO CTPOKY. DTOMY B
0010l cTeneHn OynyT CocOOCTBOBATH BOMPOCHI ITUIaHA JIEKIMH, MPEII0KEHHBIE TPETOAaBATEISIM.
Cnenyer oOpamarh BHUMaHHE Ha aKIIEHTBHI, BBIBOJbI, KOTOpbIE JENaeT MpenojaBareib, OTMeuas
Han0oJiee Ba)KHbIE MOMEHTHI B JICKIIMOHHOM MaTepHajie 3aMeuaHusIMU
«BAXKHOY, «XOPOIIO 3alIOMHHUTH» M T.N. MOXKHO JI€1aTh 3TO U C MOMOIIBIO PA3HOIBETHBIX MapKepOB
WIN py4eK, TOAUYEPKHUBAst TEPMUHBI U OIPEICIICHHS.

I{enecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpaIlleHHWH, aOOpeBHATyp M CUMBOJIOB.
OpHako npu nanbHeiel padboTe ¢ KOHCIEKTOM CUMBOJIBI JIy4Ille 3aMEHUTh OOBIYHBIMU CIIOBAMH JIJIS
OBICTPOrO 3pUTEILHOTO BOCIPUITHS TEKCTA.

Paborass Hajg KOHCHEKTOM JIEKIMH, HEOOXOIMMO HCIIONB30BaTh HE TOJIBKO OCHOBHYIO
JUTEpaTypy, HO U Ty JHUTEpaATypy, KOTOPYIO AOMOJHUTEIBHO PEKOMEHI0BAN MpernoaaBatenb. IMeHHo
Takasi cepbe3Has, KpOmoTiuBas padoTa C JICKIMOHHBIM MaTepHaIOM MO3BOJHT TIyOOKO OBIA/IETh
TEOPETUUYECKUM MaTEPHATIOM.

Temaruka nekuuil gaercs B paboueil mporpaMme JIUCHUIUIMHBIL.

3. MeTtoanyeckue yKa3aHus o0y4yaomumcs no NMOATr0TOBKE K
NPaKTHYeCKUM/CEMHHAPCKUM 3aHATUIM.

Ha npakTuyeckux/ceMUHApPCKUX 3aHATHSAX MPUBETCTBYETCS aKTHBHOE y4acTHE B OOCYKICHHH
KOHKPETHBIX CHUTYallHid, CIIOCOOHOCTh Ha OCHOBE TIOJYYEHHBIX 3HAaHUH HAXOAWUTh Hamboee
3¢ (deKkTUBHBIE pelIeHUs MOCTABIECHHBIX NPOOJIeM, YMETh HAXOJUTh TMOJE3HBIH OMOTHUTEIbHBIN
MaTepHal 1o TEMaTHKEe CEMUHAPCKUX 3aHSATHM.

CryneHTy peKOMEHIyeTcs CeyIoIIasi cXemMa MOArOTOBKH K CEMUHAPCKOMY 3aHSTHIO:

1. O3HakoMJIeHHE C TIIJJAHOM MHPAKTHYECKOTO/CEMHHAPCKOTO 3aHATHS, KOTOPBIA OTpaKaer
CoJIep>KaHUEIPeITIOKEHHOU TEMBI;

2. [TpopaboTaTh KOHCIIEKT JICKIIHIA,

3. [IpounTath OCHOBHYIO U JOTIOJTHUTEIBHYIO JIUTEPATYPY.

B npouecce moaroToBKH K MPaKTHYECKUM 3aHATHIM, HEOOXOAMMO 00paTuTh 0COO0E BHUMaHHE
HAa  CaMOCTOSITeNIbHOE  M3y4ye€HHUE pPEKOMEHJIOBaHHOW  nuTepaTypel. [lpm  Bcelt  momHOTe
KOHCIIEKTUPOBAHHUS JICKIIMH B HE HEBO3MOXKHO M3JI0KHTH BECh MaTepHall M3-3a JIMMHUTA ayIUTOPHBIX
yacoB. [losTomy camocrostenbHas pabota ¢ ydeOHMKaMH, Y4eOHBIMU TOCOOMSIMM, HAy4HOM,
CIPAaBOYHOM JUTEpaATypol, MaTepuaiaMy NMepUoINYecKUX M3aHuil U VIHTepHeTa sBisercs Hauboee
3¢ (EeKTUBHBIM  METOJOM  TOJYYEHHUS  JIOTIOJIHUTENBHBIX  3HAaHUM, TO3BOJSET 3HAYUTENBHO
aKTHUBU3MPOBATh TPOIIECC OBJIAJACHHUS HHPOpPMAIMEH, CIOocOOCTBYyeT 0OoJiee TIIyOOKOMY YCBOCHHIO
U3y4yaeMoro marepuana, (popMupyeT y CTYACHTOB OTHOILIEHHE K KOHKpeTHOW mpolieme. Bce HOBBIE
MOHATHS TI0 M3ydaeMod TeMe HEeoOXOIWMO BBIYYHTh HAaW3yCTh M BHECTH B TJIOCCApUi, KOTOPBIN
1es1iecoo0pa3Ho BECTH € CaMOr'o Havaja 3y4eHHUs Kypca;

4. OTBETUTH Ha BOMPOCHI IIJIaHA IPAKTUYECKOTO/CEMUHAPCKOTO 3aHSTHS;

5. BBITIOJIHUTE JOMallIHEE 3aaHuE;

6. [IpopaGoTath TECTOBBIE 3aJaHUS U 33]]a4H;

7. ITpu 3arpyaHeHUsIX cHOPMYIUPOBATH BOIPOCHI K IPETIOAABATEIIIO.

PesynbpTar Takoi paboTHI JOJIKEH MPOSIBUTHCSA B CIIOCOOHOCTH CTYJIEHTa CBOOOTHO OTBETUTH Ha
TEOPETUYECKHE BOMPOCHl MPAKTHKyMa, BBICTYNAaTh W YYaCTBOBAaTh B KOJUIGKTHBHOM OOCYKIECHUU
BOIIPOCOB HM3Y4aeMOW TEMBbI, TMPABUIBHO BBIMOIHATh TPAKTHYECKUE 3aJaHUS W WHBIC 3aJIaHusl,
KOTOpPBIE JAOTCS B JOHJIE OIEHOYHBIX CPEJCTB AUCIUTLIHHBIL.

3. Meroanueckue ykazaHus 00y4arUUMcs 110 OPraHU3AIUHM CAMOCTOSITeIbHOI padoThl.

[lenp opraHm3anuM CaMOCTOSTEIBHONW pPAOOTHI MO JUCHUILIMHE « » - 3TO
yriIyOJieHHe W paclIMpeHHe 3HAaHMM B 00JacTH OCHOBHBIX COBPEMEHHBIX IMPOOJIEM 3HEPreTHKH U
SHEPrOTEXHOJIOTHM, W3Y4YEHHE CTPYKTYPBI, TEOPETHYECKUX U TEXHUYECKUX OCHOB M IPUHIMUIIOB
(YHKIMOHUPOBAHUS  DHEPrETHUECKUX CHUCTEM OO0ECleUeHUs IKU3HENEATENIbHOCTH JIIoed U
TEXHOJIOTUYECKUX MPOLIECCOB € UCIOIb30BAHUEM HETPAJUILMOHHBIX M BO30OHOBIISIEMBIX UCTOYHUKOB
SHEpruu; GOpMUPOBAHNE HABBIKA U HHTEPECA K CAMOCTOSTEILHON MO3HABATEILHOM IS TEIILHOCTH.

CamocrosTenbHas paboTa 00ydaroUIMXcsl SBJISETCS BaXXHEWIINMM BUAOM OCBOEHUS COJEPIKAHUS
JAUCHUIIIMHBI, TIOATOTOBKU K NPAKTUYCCKHUM 3aHATUAM U K KOHTpOJIBHOfI pa60Te. CIOI[a JKC€ OTHOCATCA
U CaMOCTOATENIBHOE YIIyOlleHHOe u3ydyeHue TeM JucuuiuimHbl.  CamocTosTenbHas pabora
IpeCTaBsieT CoOOW TMOCTOSHHO JEHCTBYIOIIYIO CHUCTEMY, OCHOBY 00pa3oBaTelIbHOTO Ipolecca U




HOCHUT HCCIIEIOBAaTEIbCKUI XapakTep, 4TO MOCIYKUT B OyIylleM OCHOBaHUEM Ui HalHCAHUS
BBIMTYCKHON KBaTU(UKAIIMOHHON PabOThI, IPAKTHYECKOTO MPUMEHEHUS TOTyYECHHBIX 3HAHUH.

Opranuzaiys caMoCTOSITENbHON paboThl 00yUaIOIINXCsS OPUESHTUPYETCS HAa aKTUBHBIE METOIbI
OBJIAJICHUS] 3HAHUSMH, PA3BUTHE TBOPUYECKUX CIOCOOHOCTEH, mepexoj OT TMOTOYHOTO K
VHAUBUAYAIM3UPOBAHHOMY 00YYEHHIO, C YUETOM MOTPeOHOCTEN M BO3MOXKHOCTEH JINYHOCTH.

[IpaBuiibHAsE OpraHu3alus CaMOCTOSATEIbHBIX YYEOHBIX 3aHSATHUH, MX CHCTEMAaTHYHOCTD,
Henecoo0pasHoe IJIaHHUpPOBaHHE pabo4yero BPEMEHU IO3BOJISIET CTyAEHTaM pa3BUBaTh YMEHUS U
HABBIKM B YCBOCHUHM M CHUCTEMATH3aIlUU MPUOOpPETAeMBIX 3HAHHM, 00eCIeYrBaTh BHICOKUH YPOBCHD
yCIIEBAEMOCTH B TIEPUO/1 00YUEHHUS], TOJIYYUTh HABBIKM MOBBIIICHHS MPOPECCHOHATIBHOTO YPOBHSI.

[TonroroBka K MPaKTUYECKOMY 3aHATHIO BKJIIOYAET, KpoMe MpopabOTKH KOHCHEKTa |
MPE3CHTALUN JICKIIMHM, TOUCK JUTEPaTyphbl (IO PEKOMEHJOBAHHBIM CIHCKaM U CaMOCTOSITEIIBHO),
MOJATOTOBKY 3aroTOBOK Ui BBICTYIJICHHMI 1O BOIPOCaM, BBIHOCUMBIM Il OOCYXIEHHUS IO
KOHKpPETHOW TeMe. Takue 3aroTOBKM MOTYT BKJIIOYATh ITUTATHI, (DaKThI, COMOCTABICHUE PA3TUIHBIX
no3uluii, coOcTBeHHbIe MbIcAM. Ecnu mnpobrema 3aMHTEpecoBajga 00YyYaroIIEerocs, OH MOXET
MOJITOTOBUTH pedepar U BHICTYNUTh C HUM Ha MPAaKTHYECKOM 3aHsATUU. [IpakTudeckoe 3aHATHE - ITO,
Npekae BCEro, AMCKyccHs, OOCYXIEHHE KOHKPETHOM CHUTyallud, TO €CTh IPEANOoJiaracT yMEHHE
BHHUMATEJIbHO CIIyIIAaTh WIEHOB MaJION TPYIIbI U MOJEPAaTOpa, a TAKXKE CTapaThCsl BbICKA3aTh CBOE
MHEHHE, BBICKa3bIBaTh COOCTBEHHBIE UJIEU U MPEIOKEHUS, YTOUHSITh U 33[]aBaTh BOMPOCH KOJIEram
10 00CYKICHUIO.

[Ipy moAroToBKE K KOHTPOJBHOW paboTe OOy4arouIuiicsi IOJDKEH TOBTOPATH MPONICHHBIN
MaTepuail B CTPOrOM COOTBETCTBUM C Y4€OHOM IpOrpaMMoOl, HCHOJB3YyS KOHCIEKT JIEKUUH MU
JIUTEepaTypy, PEKOMEHIOBaHHYIO mpernoaaBareneM. [Ipm HEOOXOAMMOCTH MOXHO OOpaTUTHCS 3a
KOHCYJIbTallUe U METOIMYECKONW MOMOUIBIO K IIPEI01aBaATENIO.

CamocTosTenbHas paboTa peanusyercs:

— HETOCPEACTBEHHO B MPOIECCE ayIUTOPHBIX 3aHITHH - HA JICKIMIX, TPAKTUUECKUX 3aHATHUSX;

— B KOHTaKTe C IpernojaBaTelieM BHE PaMOK PACMHCAHUS - HA KOHCYIbTAlUAX MO Y4eOHBIM
BOIIPOCAaM, B XOJ€ TBOPYECKUX KOHTAKTOB, MPHU JUKBUIAIUU 33JI0JDKEHHOCTEH, NPH BBIMOJHEHUU
WHJUBUIYAJIbHBIX 33JJaHUM U T.J.

- B Oubnuoreke, naoma, Ha Kadeape TMpU BHITOJIHCHUH OOydYaOIMIMMCS YyYeOHBIX U
MPaKTUYECKHX 3a]1ay.

Bunst CPC u kpuTepuu O1ieHOK

(mo 6amnbHO-periTunroBoil cucreme [ THTY, CPC ouenuBaercs B 15 6aminoB)
Pedepar
Jlokmazg
Occe
VYyacTue B MEpOnpuaTHsIX

NS

Tembl A caMOCTOSITENbHON pabOThl MpOMUCaHbl B pabouell mporpamme TUCIUTUIMHBEIL.
O PeKTUBHBIM CPEIICTBOM OCYIIECTBICHUS OOYYAIOUIUMCS CaMOCTOATEIbHONW pPaOOTHI SBISIETCS
AJIEKTPOHHAS WH()OPMAITMOHHO-00pa30oBaTeIbHAS Cpe/la YHUBEPCUTETA, KOTOpasi 00ecrednBaeT JOCTYI
K Yy4eOHBIM IIJJaHaM, pa0oyuM TMporpaMMaM AHCHUILIUH (MOIynei), TpPaKTHK, K H3TaHUIM
AJICKTPOHHBIX OMOIMOTEUHBIX CHCTEM.
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