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1. Hear u 3aga4u JMCHUIIJIMHBI:

OcHoBHasi uHeiab Kypca: «CoBpeMeHHbIE TPOOJIEMBl HSHEPreTUKH, TEIUIOTEXHUKU U
TEIUIOTEXHOJIOTUN» SIBJIAETCS. (POPMHUPOBAHUE Y CTYIEHTOB OOLIMX 3HAHUI 110 OCHOBHBIM COBPEMEHHBIM
npobjaemMaM SHEPreTUKH M DHEPrOTEXHOJIOTUH, M3yYeHHE CTPYKTYPBI, TEOPETHUECKUX U TEXHUUECKUX
OCHOB M INPHHLUUIOB (DYHKIMOHUPOBAHMS SHEPreTUYECKUX CHCTEM O0eCledeHUs KU3HEIESITEeIbHOCTH
JrOIe M TEXHOJOTHMYECKHX IPOIECCOB C HCIONb30BAaHUEM HETPAJUIMOHHBIX W BO300HOBISEMBIX
UCTOYHUKOB SHEPIUHU, B COOTBETCTBUU C TPEOOBAaHUSIMU COOTBETCTBYIOIUX CAHUTAPHBIX, CTPOUTEIbHBIX
Y TEXHOJIOTMYECKUX HOPM U IPABUII HKCILIYaTALMU C Y4€TOM HAJEKHOCTU U SKOHOMUYHOCTH.

3agauM IMCHUILVIMHBI: 03HAKOMJICHHE OOYUYaIOIIMXCSl € COBPEMEHHBIM COCTOSIHUEM SHEPreTUKU
B MHUPOBOM MaciuTtade, B CBOEW CTpaHe M PETHOHE, MPEICTaBUTh OCHOBHBIC MPOOJIEMbI YHEPTETUKU H
9HEPreTUYECKOro X035iCTBa U U3BECTHBIE CIIOCOOBI UX PA3PEIICHUs, U3y4eHHE METO0B PALMOHAIBHOIO
UCIIOJIb30BAaHUSl PA3JIMYHBIX THIIOB SHEPrOPECYPCOB C BBICOKON 3(P(EKTUBHOCTBHIO, HAJEKHOCTBIO H
6e3omacHOCTbIO. [IpencTaBiATE COBPEMEHHOE COCTOSTHUE SHEPIEeTUKH U BO3MOKHOCTH €€ 3(h(eKTUBHOrO
pa3BUTHS B TEPCHEKTHBE, C HCIOIb30BAHUEM HETPAJAULMOHHBIX ¥ BO300HOBISEMBIX HCTOYHUKOB
JHEPIUu.

2. MecTO JUCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

VYyeOnass  aucuumiauHa  «CoBpeMEeHHbIE  IPOOJIEMbl  BHEPreTUKH,  TEIUIOTEXHUKH U
TEIUIOTEXHOJIOTHM» OTHOCHUTCA K 4acTh (OpMHUPYEeMON y4YaCTHHKAMHU OOpa30BaTEIbHBIX OTHOILICHHIHA,
JTMCIUTUTMHAM TI0 BBIOOpY cTyzseHTa B yueOHoM 1utane Ol nanpasnenus 13.03.01 «TerosnepreTuka u
TEIUIOTEXHUKA» U MpeaycMoTpeHa aisi u3ydeHuss B 1 cemecTpe Kypca, Oasupyercs Ha 3HAHHUH
OOIIETEXHUYECKNX M CHENMaJIbHBIX aucuuIuimH: Xumusa, Ousuka, Maremarnka, MexaHuKa,
TexHuueckas TEpMOJIMHAMHUKA, | IporazoiuHaMuKa.

3. [lepeyeHb IIAHUPYEMbIX Pe3yJabTATOB O0y4YeHHUS O JUCHUIIMHE (MOIYJII0), COOTHECEHHBIX €

HHAUKATOPAMH JOCTHKCHHUSA KOMIIETEHIIHIi.



Taoauna 1

I[Inanupyemble pe3y/bTaThl

Kox mo ®1'OC NHaukaTopbl 10CTHKEHUS o0yuenusi no pucuuiuinnae (3YB)
Ob6menpodeccnoHalbHbIE
OIIK-3. CnocoGen | OIIK-3.1. JlemoHcTpHupyeT 3HATh:
JIEMOHCTPUPOBATh MMOHMMAaHHE OCHOBHBIX 3aKOHOB — OCHOBHBIE METOMbI TOOBIYU
MIPUMEHEHNE OCHOBHBIX | JIBUKEHHUS KUIKOCTU U rasa; 5 pa3BenKu
cnocoboB mnousydenus, | OIIK-3.2. Ilpumensier 3Hanus MECTOPOXKACHUM
Hpeo6pa30BaHI/I$I, OCHOB I'uaAporasoJuHaMuKu JJIsd YIJI€BOAOPOJAHOTO ChIPhA,
TpaHCIIOpTa M | paCu€TOB TCINIOTCXHUYCCKUX —  TUIBI SHEPropecypcos,
HUCITIOJIB30BaHUA YCTAHOBOK U CUCTCM; BO3MOXHOCTHU
TEIJIOTEI B | OIIK-3.3. Mcnosb3yeT 3HaHuE HUCIIONb30BAHUS
TCIIJNIOTCXHNYCCKUX TGHHO(bI/ISI/I‘-IeCKI/IX CBOIICTB pa3InYHbBIX TUIIOB
YCTaHOBKax 1 | pabouux TeN MpHU pacuerax sHepropecypcos. M mux
CUCTEMaAX. TCINIOTCXHUYCCKUX YCTAHOBOK XapaKTEPUCTUKUY,
U CHCTEM, — TpoOJIeMBl  AKCIUTyaTaluu
OIIK-3.4. IleMmoHCTpHpYET MECTOPOKICHHMI
NOHMMAaHNE OCHOBHBIX 3aKOHOB Pa3ITHYHBIX
TEPMOJIUHAMUKHU U SHEPropecypcos;
TEPMOJIMHAMUYECKUX
COOTHOILICHU; yMeTh:
OIIK-3.5. IIpumeHsieT 3HaHus —  yMeTb OIIPEEIIATD
OCHOB TEPMOJAMHAMUKH JIJIsI NOTPEGHOCTH

pacueToB TEPMOIMHAMUYECKIX
MIPOIIECCOB, IIUKJIOB U HX
OKa3aTelieu,

OIIK-3.6. [lemoHcTpHpyeT
MMOHMMaHUE OCHOBHBIX 3aKOHOB
1 Cc1oco00B MepeHoca TeTIOTHI
Y Macchl;

OIIK-3.7. IlpumeHsieT 3HaHus
OCHOB TerioMaccooOMeHa B
TETUIOTEXHUYECKUX
yCTaHOBKaX.

MPOU3BOJACTBA B TOIJIMBHO-
SHEPreTUYECKUX pecypcax,
MOJTOTOBKE 0OOCHOBAHHMA
TEXHUYECKOTO
MIEPEBOOPYKEHUA,
pa3BUTHUSA
SHEProXO035MCTBa,
PEKOHCTPYKLUU u
MOJIEpHU3ALN
MpEATPUATUI -
HWCTOYHHKOB DJHEPTrUU U
CUCTEM DHEProcHa0XeHUS;
BJIAJIETh:

—  CHOCOOHOCTBIO K
OIIPEAEIICHUIO TTOKA3aTeen
TEXHHYECKOTO YPOBHS
MPOEKTUPYEMBIX OOBEKTOB
5N 01 TEXHOJOTHYECKHUX
cXeM;

— TPOTHO3aMH
pacrojiaraeMbIX  3aracoB
HHEPropECypPCcoOB
Pa3IMIHOTO
MIPOUCXOKIACHHUS u
MIPEJICTABIIATh YCIIOBUS WX
COXpaHEHHUS 51
BO3MOYKHOCTH X
UCUYepIaHUS;

— MeTOoJaMHu KiIacCu(UKaIu
OCHOBHBIX 9JIEMEHTOB

I'CJIMOCUCTEM,




IIpodeccnonanbubie

IIK-3. 'oTOBHOCTBIO K
00ecneyYeHHIO
6e3omacHoi paboThl Ha
MIPOU3BOJICTBE H
3KOJIOrHYCCKOM
0e30IMacHOCTH Ha
IKCILTYaTUPYEMBIX
oobekrax OIT/.

IK-3.1 JlemoHCcTpUpyeT
3HAHUE HOPMAaTHUBOB o
00eCIIeUeHNTO 0Oe30macHo

paboThl Ha TPOM3BOJCTBE |
HKOJIOTHYECKON 0e30macHOCTH
skcruryatupyembix OITJL;

[1K-3.2 YyactByer B pabote 1o
pa3paboTke HOPM H METOIOB

obecneueHuUs TEXHUKHU
0e30macHOCTH Ha
MIPOU3BOJICTBE, MOATOTOBKE U
pealM3anuu 9KO3aIUTHBIX

Meponpustuil Ha OIT/.

3HATh:

— TpoOJIeMBl IKOJIOTHYECKOM
0e30macHOCTH MpU J00bIYe
u TpaHCHOpTE
HHEPropeCcypcoB hi (4]
KOHEYHOT'0 OTPEeOUTEII;

— TpaJuLHUOHHbIE u
HETPaIUIMOHHBIE
HUCTOYHUKU SHEPIHH,
BO300HOBJIsIEMbIE u
HEBO300HOBJIsIEMbIE
HCTOYHUKU YHEPIHH;

— aHAJTM3UPOBATH
€CTECTBCHHOHAYYHYIO
CYIIIHOCTh npo0Jem,
BO3HHUKAIOIIUX B  XOJE
po¢eCCHOHAIBHON
JeSITeTTLHOCTH;

— OCHOBBI BBITIOJTHEHUS
pacueToB c
HEO0OXOUMBIMHU
000CHOBaHUSMHU
MEpONPUATHN 1o
HSKOHOMHUU
HHEPTOPECyPCOB,
moTpeOHOCTH
MoJpa3IeICHUI
PEITPUITHS B
AIEKTPUYECKOM, TEIJIOBOM
U JIPYyruxX BUJAX DHEPIHH,
y4acTBOBaTh B pa3pabOTKe
HOPM HUX pacxoja, pexxuma
paboTel  MoOapa3AeNeHuit
MOPENNpUsITHsI, UCXOAS U3
170.¢ norpedHocTEN B
SHEPTHUH.

yMeTh:

— yMeThb IUIAHUPOBATh M
CTaBHTH 3a7a9u
WCCIIEIOBaHMsI, BBIOUPATH
METO/IBI
JKCIIEPUMEHTAIBHON
paboThl,
UHTEPIPETHPOBATH u
NPEICTaBIATh PE3YIbTaThI
HAyYHBIX  HUCCIICIOBAHHH,
J1aBaTh MPAKTHYECKHE
pEeKOMEHJAlMi M0  HUX
BHE/IPEHHIO B
MIPOM3BOJICTBO.

BJIa/I€Th:
— OCHOBHBIMH

XapPaKTCPUCTUKAMU




MIPOMBITIIJICHHBIX
HMCTOYHHKOB BEIOPOCOB
3arpsI3HSAIONINX BEIIECTB;
METOJaMHU

IIpEABaPUTEIILHON
00paboTku 0CaIIKOB
CTOYHBIX BO/I, 150:¢

(U3HYECKON CYIIHOCTBIO U
Ha3HAYEHHEM,
obecrneueHus
0e30IacHOCTH
OKPYKAFOIICH CPEJIbI.




4. O0beM TMCHUILVIMHBI M BUAbI Y4eOHOM padoThI

Tao6auma 2
Bcero CemecTpsl
Bup yueOHoii padoThl 4yacoB/ 3a4.e/. 1 2
(0010 300 | OPO 300

KonTakTHas padora (Bcero) 34/1,0 | 12/0,33 | 34/1,0 | 12/0,33
B Tom uncne:
Jlexnun 17/0,5 | 8/0,22 | 17/0,5 | 8/0,22
[TpakTHyeckue 3aHATUS 17/0,5 | 4/0,11 | 17/0,5 | 4/0,11
CemuHapsbl
JlaboparopHbie paboOThI
CamocTosiTeIbHast padoTa (Bcero) 74120 | 96/2,7 | 74/2,0 | 96/2,7
B Tom uucne:
Kypcogas pabora (mpoekr)
PacuetHo-rpadnueckune paboThl
UTP
Pedepatsl 20/0,6 | 24/0,7 | 20/0,6 | 24/0,7
Jlokmnassl
[Ipe3enTanuu
U (unu) opyeue 6udvi camocmosmenvbHou pabomoi.:
[ToaroroBka k J1abopaTopHbIM paboTam
IToaroToBKa K MPaKTHYECKUM 3aHATHSIM 18/0,5 | 36/1,0 | 18/0,5 | 36/1,0
IToaroroBka K SK3aMeHy 36/1,0 | 36/1,0 | 36/1,0 | 36/1,0
Bua oruerHocTn 3a4yeTr | 3a4er 3a4eT | 3a4erT
Oo6mas Tpynoemkoctb | BCEI'O B yacax 108 108 108 108
JUCIUILIHHBI BCEI'O B 3a4. exuHuIax 3 3 3 3




5. Coaep:xanue TUCHUIINHBI

5.1 Pazaeanl IMCHUIINHLI M BUALI 3aHATHHA

Taoauna 3

n/n

HaumenoBaHue pasjaeia
AUCUHMILIMHBI 10 CeMeCTPam

Yacel
JIEKIIMOHHBIX
3aHATHH

Yacel
JIa60PaTOPHBIX
3aHATHIA

Yacel
NMPaKTHYECKUX
(ceMHUHAPCKHUX)

3aHATHH

Bcero uacos

0PO | 390

020 | 390

O0®0 | 390

00 | 390

Ponb 3HEpreTuky B pasBuTUU
YeJI0BEYECKOIo 00I1ecTBa
3amachl 3HEPropecypcoB U UX
npou3BozcTBo. Hedp1h

[Ipou3BocTBO U pacnpeneneHue
ra3a, yrjis ¥ roproyux CIaHIeB

DOHeprus atoma. SnepHoe
ToruiBo. TepmosiiepHast sHeprus

Herpaagumnuonnsie

1 BO300OHOBJIIEMbIE HCTOUYHUKHU
sHepruu. [lonydenue u
WCIIO0JIb30BaHUE T€OTEPMATIbHON
SHEPTHH

du3nyecKkrue OCHOBBI IIPOLIECCOB
peoOpa3oBaHus COTHEYHON
sHepruu. Temnosoe
aKKyMYJIMPOBAHUE SHEPTHH.
Berposnepreruka

DHeprusi OKeaHa.

ATpOTOIUIMBO.
ITpomblnIeHHBIE U OBITOBBIE
OTXO/bI KaK TOIUIMBO.
OkcIutyaranus TeIo-
YHEProyCTaHOBOK

OCHOBHBIE TEIUIOTEXHUYECKHE
XapaKTEPUCTUKHA OPTaHUYECKOTO
TOILIMBA.

DKOJIOrH4ecKHe MpooIeMbl
SHEPreTUKU. 3arpsi3HeHne
aTMocdepsl 1 HOpMUPOBAHUS
coJiepKaHue BPEIHbIX BEIIECTB B
OKPY>KaroIlEeH CPeibl.

XUMUYECKUe U OMOJIOTUYCCKUE
METOJbI OUYHMCTKHU CTOYHBIX BO/I

UTOI'O:

17 8

17 4

34 12




5.1 JleknuoHHBbIE 3aHATHSA

Tadoauna 4
Ne HaumenoBaHue pasjaeia
Coaep:xanue pasgesa
n/n JTUCHUILINHBI
1 2 3

Tunel  sHepropecypcoB. BO3MOXHOCTM  MCIIOIb30BAHUS
pa3sIMYHBIX  THUIIOB  JHEPropecypcoB.  XapaKTEPUCTHKHU
HCIIOJIb30BaHUs DHEPrOpPECYPCOB.

IIporHo3sl pacrnoslaraéMblX 3alacoB M HUX HCYEpHaHUS.
[Ipobnembl n00bIYM M TpaHcmopra HehTH. Pa3Bemounoe
OypeHue © mpoOJEeMBbl OO0YCTPOMCTBA MECTOPOXKICHHS.
Poinb snepretuxu B pazsutuu | [Ipobnembl  skcmmyatanmuu  MecTopoxaeHuid. I[IpoGiemsr

1 | denmoBeyeckoro obuecTsa MOITYyTHOTO ra3a. [IpoGiembl sKomornyeckoii 6e301macHOCTH
3amacel JHEPrOpecypcoB M UX | IpU J00blMe H TpaHcnopre Hedtu. Bwidop Tpacc s
npousBoacTBo. Hedts MarucTpaibHBIX HedTenpoBOIOB. Hanéxnocts

He(TENPOBOAOB, IUATHOCTHKA COCTOSIHHM TPyOOIPOBOJIOB,
mpoOyieMbl yreuek. TaHKepHbIe MEePEeBO3KH CHIPOM HEPTH U
HedTenpoaykToB. I[IpoGiembl mepepaboTku chIpod HedTH,
3arpsi3HEHUE TPYHTOBBIX BOJI.

Ilpupoonsiii 2a3. IIporHO3bI pacrionaraeMbiX 3amacoB M HX
ucuepnanus. [IpoGinembl 100bYM W TpaHCIOpTa rasa.
PazBenounoe OypeHue u mpoOiieMbl 00YCTPOHCTBAa Ta30BBIX
MecTopokIeHUN. [Tpobaembl 3KCITyaTalii MECTOPOXKACHUS.
Yrummzanyss NOTEHUUAIbHOM DHEPrUHM  MarucTpaibHOTO
IPUPOJHOTO rasa Ha ra3opasaTouHbIX U
ra3zopacnpeeuTeabHbIX CTaHIIMSIX. [IpoGnembr
9KOJIOTUYECKOM 0e30MmacHOCTH Hpu J00bYE W TPaHCIOPTE
[TpousBoacTBO 1 MPUPOJHOTO Tasa.

2 | pacmpeneneHue rasa, yris u Y2onv. IIporno3sl pacnonaracMsIx 3al1acoB M UX UCUEPIIAHMSL.
TOPIOYHX CIIAHIIEB [IpoGnembl 100bIMM W TpaHCHOPTa YIJISL. [TpoGnembr
9KOJIOTUYECKOM 0e30macHOCTH Npu J100bIYe W TpaHCIOPTE
YIS,

I'oprouue crnanyvi. 1IporHo3pl pacrnonaraeMplx 3amacoB M MX
ucyepnanus. IIpobmembl 10OBIUM M TpaHCIOpPTa TOPHOYUX
cianieB.  [IpoGiemMbl 3KoNOrHYecKoi OE30MacHOCTH IpH
Nn00bIYe ¥ TPAHCIIOPTE FOPIOYUX CIIAHIIEB.




OHeprus aToma. SnepHoe
TomuBo. TepmosaepHas
SHEeprus

Aoeprnoe monnuso. IIporuo3sl pacnojaraeMbIX 3arnacoB U UX
ucueprnanus. [IpoGiemMbl TPOM3BOJICTBA W  TpaHCIOpPTa
SAIEPHOTO  TOIJIMBA. [IpobGnemMbl  AKOTOTHYECKOI
0€30MaCHOCTH TIPH MPOU3BOACTBE U TPAHCIOPTE SIEPHOTO
TOILINBA.

OcHOBHBIE TPEUMYILIECTBA TEPMOSIIEPHON 3HEPTETUKU. THUIIBI
TEPMOSIIEPHBIX ~ peakTopoB.  I[IpoGiemsl  ympaBisieMoro
TepMosiiepHOro cuHTe3a. [Ipobnemsl yaepkaHus IUIa3Mbl B
TepMosiiIepHOM ~ peaktope. IIpoGnemsl  TemnooTBOga B
TEPMOSIIEPHBIX PEAKTOpax.

3

Herpanunuonnsie

Y BO30OHOBJISIEMBIC
HMCTOYHUKU SHEPTHH.
[TonydyeHue 1 UCNOJIb30BaHKUE
reoTepMalbHOM SHEPrun

TpaguuuoHHbIE YW HETPAAULMOHHBIE HCTOYHUKHU SHEPTUU.
3amacbl M JUMHAMUKAa IOTPEOJIEHUS  SHEPropecypcos,
nosutuka Poccum B o0nactu  HETPAJMLMOHHBIX U
BO300HOBJISIEMBIX HUCTOYHUKOB SHEpruu. OCHOBHbIE OOBEKTHI
HeTpaauUMOoHHON 3HepreTuku Poccun. ConHeuHas sHEprus.
O6bEMbI 1 3 (PeKTUBHOCTh TPUMEHEHHUsA. | eoTepmaibHas
sHeprusa. Pacmpenenenue, o00bEMBI H  IPPEKTHBHOCTDH
npuMeHeHus. BerpoBas  sHeprus.  Pacnpenenenue  u
3 PEKTUBHOCTD IIPUMEHEHHUS. Bonnosas SHEprusl.
Nmeromuecs: BO3MOXXHOCTU M 3((EKTUBHOCTh MPUMEHEHUS.

IIpunuBHas sHeprus. MMeromuecs BO3MOXHOCTH H
3¢ deKTUBHOCT IPpUMEHEHUs. buoTommao. OTxonpbl.
TennoBou pexum 36MHOU KOPBL. Hcrounnku
reorepManpHOoro Temia. I[loa3emMHble TepMallbHBIE BOJBIL.
3amacbl W pacnpocTpaHeHue TepMaibHbIX Boj. CocTosiHue
reoTepMalIbHOM 3HepreTuku B Poccuu.

Tennocuabxenue BBICOKOTEMIIEPATYPHOMI CHJIBHO
MUHEpAJIN30BaHHON TepManbHOM Bonoil. TeruiocHabxeHue
HU3KOTEMIIEPATYPHOU MAJIOMHUHEPAIN30BAHHON TEPMaJIbHON
Bogoi. [IpsMoe ucnonp30BaHME TIeOTEPMAIBHON DSHEPTUU.
'eoTrepmanbHble 3JIEKTPOCTAaHIUMU C OWHAPHBIM ILIHUKIIOM.
Cxewma Ilayxerckoii 'eo TOC.




Ou3nyecKkrue OCHOBBI
MIPOLIECCOB MPeoOpa30OBaAHUS
COJTHEYHOM 2HEepPruu
TernoBoe akKyMyJIMpOBaHHUE
sHepruu. Betposnepreruka
OHeprus okeaHa.

HNHTEeHCUBHOCTH COJIHEYHOT' O W3JIy4CHHUS.
@DOTOINEKTPUYECKHUE CBOWCTBA p-Nn  Iepexona. Boubr-
aMIiepHas XapakTEPUCTUKA  COJHEYHOIO 3JIEMEHTA.
KoHcTpykins u maTepuansl COJTHEUHBIX AJIEMEHTOB.
Knaccudpukanus u OCHOBHBIE JJIEMEHTHl TEIHOCHUCTEM.
Konuenrpupyromue reamonpueMHuku. [mockue cosiHeuHbIe
KOJUIEKTOPBI.

DOHepreTnyeckuii  OajaHC  TEIUIOBOTO  aKKyMYJISATOpA.
Knaccudukanus AKKyMYJISITOPOB TeIrIa. Cucremsl
aKKyMyJupoBaHus. TemyioBoe  akKyMyJIHpOBaHHE  JUIs
COJTHEYHOro  o0orpeBa M  OXJ@XKICHUS  MOMELICHUM.
[Ipoucxoxnenue BeTpa U BeTpoBble 30HbI Poccuun. Tumsl
BETPOIHEPTETUYECKUX YCTAHOBOK.

Knaccudukanus BeTpoABUTaTene MO NPUHIUINY pPaOOTHL.
PaGora moBepxHOCTH INpH JEHCTBUM Ha Hee CHIJIBI BETpa.
PaboTa BeTpoBOro Kojeca KpbuIbY4aToro BETPOIBUTATEIIS.
Berpoanekrpocranuun. BerpoycTaHoBKH.

bananc Bo30OHOBIseMOW  SHepruu  okeaHa. (OCHOBBI
npeoOpa3oBaHus HHepruu BoiH. OOmue cBeneHuss 00
WCIIOJIb30BAHUN 3HEPTUU MPUIMBOB. MOIIHOCTh NMPUIMBHBIX
TEYEHUH W MPWIMBHOTO NoabeMa BoJbl. Fcmonb3oBaHue
SHEPTUU NPUIMBOB U MOPCKUX TEUEHUH.

[Ipeobpa3oBaHue TemaOBOW SHEPrUUM OKeaHa. Pecypchl
TeroBoi sHeprun okeaHa. Cxema OTOC, pabotatomieil no
3aMkHyToMy nukiny. Cxema OTOC, paboratomeil 10
OTKpPBITOMY LMKJy. Vcmnonp3oBaHue mepenajga TeMIeparyp
okeaH-atMocdepa. [Ipsmoe mpeoOpazoBaHUE TEIUIOBOM
SHEPTUH.

3

ArpoTomniauso.
ITpomblnIeHHBIE U OBITOBBIE
OTXOJIbl KaK TOILJIMBO.
OkcIutyaranus Teo-
SHEProyCTaHOBOK

Ilena, orxoael Jjeconepepadotku, Topd. VYcnoBus
UCIOJIb30BAHUS, POOJIEMBI, OIBIT IPUMEHEHHUS.

Paric, GuosTtanos, O6womusens u np. — MpodiieMbl coopa u
npuMeHeHHs. 30HbI 3G GeKTUBHOTO npuMeHeHus. [1po0iaemsr
coopa um ceneknuu. 3aBogel TBO B ropomax wmwupa.
IlepepaboTka Macen, CXKUTaHHE TOKCUYHBIX  OTXOJOB.
Bropuunsie SHEPropecypcsl  pa3HOTo MOTEeHIIUATIA.
[IpomblinieHHble  cTOKM.  Mcmonb3oBaHMe — OMO-CTOKOB.
[IpoGnembl pa3BUTHUSIT U COBEPIICHCTBOBAHUS CXE€M U
KOHCTPYKLMH TeIIo-3HeproyctaHoBok.  IlapoTypOuHHbBIE
uukiel. [a3orypOunHble 1uKIbl. [laporazoBble  LMKIIBL.
bunapusle nuknsl. MI'JI nukiel. LIUKiIsl 1 KOHCTPYKTUBHBIE
cxempl ADC. XojgoaunbHble MUKIBL Paboume Tena.
KoHcTpyKIIMOHHBIE MaTepuanbl. DpO3MOHHO-KOPPO3UOHHBIE
npoueccel. Coneotnoxkenue. [lapoBbie TypOMHBI Ha BIaKHOM
nape. lasoBble  TypOunbl. Kommpeccopsl.  Hacocsl.
[TaporenepaTopsi. Boano-xumnueckue PEXUMBI.
Konnencannonnsie YCTaHOBKH. TennooOMeHHUKH.
BcnomoratenpHOe 00OpymoBaHHWe. 3amopHas amnmaparypa.
TpyGornpoBopbl.




OCHOBHBIE TETUIOTEXHUYECKUE
XapaKTePUCTUKU
OpPraHUYECKOro TOTUIMBA.

OO6mas knaccuguKanus opraHuueckoro ToranuBa. OCHOBHBIE
TEIJIOTEXHUYECKHE XapaKTEPUCTUKU OpraHU4eCcKOTo
torumBa. CocraB  TommMBa. [oproune W OautacTHBIE
COCTAaBJIAOIIUE  TOIIJIMBA. Tenmora CropaHus  TOILJIMBA.
XapakTepucTUKH 30J1bl. CBOMCTBA KOKCOBOTO OCTaTKa

DKOJOrH4eCcKHe MpoOIeMbl
SHEPTeTUKU

3arpsizHenue arMocepsl U
HOPMHUPOBAHUS COJIEPKAHUE
BpE/IHBIX BEILIECTB B
OKpY>KaloIlEH Cpeibl.

OKOJIOTUYECKHE POOJIEMBI SHEPTETUKHU. Mecto
HETPaAUIIMOHHBIX HCTOYHHKOB B Y/IOBJIETBOPEHUH
JHEPreTHYECKUX MOTPEOHOCTEH YelIOBeKa.

XapakTepUCTUKH OCHOBHBIX ITPOMBIIIUICHHBIX HCTOYHUKOB
BBEIOPOCOB 3arps3HSONMX BemiecTB. OCHOBHBIE MMOKa3aTeln
HOPMHUPOBAHMS KadeCTBa OKPYXKAIOIIECH CpPEIbl U BPEIHBIX
BEIIECT B MIPOMBIIIJICHHBIX BEIOpOCaXx. bananc
BOJIOTIOTPEOJICHHSI W BOJOOTBEICHUS MPOMIPEIITPUATHH.
OCHOBHBIE KaueCTBEHHBIC TIOKA3aTed BOJBI OOOPOTHBIX
cucTeM BoJOoCHaOkeHHs. Pacyer ymepba OKpyKaromieH
cpene. BoaHoe X03sHCTBO NpOMIpEANpUsTUH, O0OOPOTHBIE
CHCTEMBI BOIOCHA0KEHHS.

XUMUYECKUE U
OHMOJIOrNYECKHE METOIBI
OYMCTKU CTOYHBIX BOJ

CymHOCTh XMMHUYECKHX METOJOB OYUCTKH CTOYHBIX BOJ.
PearenThl,  WcCHONB3yeMble  JUISI  OKUCIUTEIBHBIX |
BOCCTAHOBHUTEJBHBIX METOJOB OUYMCTKH. lIpemmyiecTBa u
HEJIOCTaTKA XUMHUYECKUX METOJOB OYHCTKH, O0JIaCTh
MPUMEHECHHS. MexaHu3Mbl OHMOJIOTHYECKOTO OKUCIICHHS
BPEIHBIX BEUIECTB B CTOYHBIX BoAax. O0nacTh NMpUMEHEHUs,
3G GEKTUBHOCTh U MPEUMYIIECTBO OMOJOTHYECKUX METOJIOB
OYUCTKH BOj. DakTOpbl BIHAOMME Ha IPPEKTUBHOCTD
paboThl OMOJOTUYECKUX OUMCTHBIX COOPYKEHUH.

Metoabl TpenBapUTEIbHON 00pabOTKH OCaIKOB CTOYHBIX
BOJI, UX (pu3nMyeckas CyIHOCTh M Ha3HAYCHHE: CTaOMIM3anus,
KOH/IUITUOHUPOBAHHKE, 00e3B0OKMBaHUE. OcHOBHBIC
HaIpaBJICHUs MepepadOTKH TralbBaHONUIAMOB, HE(PTEIJIaAMOB
Y TOPOJICKUX OCAJIKOB CTOYHBIX BOJI.

5.3. JlabopaTopHbIe 3aHATUSA (HE IPETYCMOTPEHBI)

5.4. IlpakTnuyeckue (CEMUHAPCKHE) 3aAHATHS

Taoauma 5
Ne
HaumeHnoBanue
n/n Conep:xanue pasjaena
pasaeia JUCHUIIMHBI
[IpousBoacTeo u
[TpoGeMbl 3KCTUTyaTallud MECTOPOKIACHHUS. Y TUITH3AIIHS
1 PACIPC/IC/ICHHC a3, HOTEHIIMAILHON SHEPIUHU MarucTpajaIbHOrO IPUPOJHOrO raza Ha
Tl U TOPIOYUX 1 P p pHpoZ
ZJl;aHHeB ra3opa3JaTOUHbIX U ra30paclpeIeIUTENbHbIX CTAHIUSX.
SHEPIHs ATOMa [IpoGneMbl MPOUM3BOACTBA M TPAHCIOPTA SACPHOTO TOIUIMBA.
2 Hz[ep Hoe TOHJ'H/I.BO [IpoGnemb! 3Ko0I0TMYECKO 0€30MacHOCTH MPU MPOU3BOJICTBE U
TepﬁosmepHaﬂ 3Hépm;1 TpaHCIOPTE SAEPHOTO TOILIUBA.




[IpobmemMbr ympaBisieMoro TepmosiiepHoro cuaTte3a. [IpobieMbr
yIepKaHUsS IUIa3Mbl B TepMOsiIepHOM peaktope. [Ipobiembl
TETIOOTBOJIA B TEPMOSICPHBIX PEAKTOPaX.

Herpanuimonueie

1 BO30OHOBJIICMEIC
HMCTOYHUKHU SHEPTUH.
[Tonyuenue u
HCIIOJIb30BaHUC
reoTepMajabHON SHEPTUU

OcHOBHBIE O0BEKTHI HETPAMUIIMOHHOM HEepreTukn Poccun.
Conneunas sueprusi. O0bEMbI U 3 PEKTUBHOCTD TPUMEHEHHS.
["'eoTepmanbHast YHEPTHSL.

Pacnpenenenue, 00bEMBI 1 3P PEKTUBHOCT TPUMEHEHHUS.
BerpoBas sueprus. Pacnpenenenue u a¢hexTuBHOCTD
npuMeHeHus1. BostHOBas sHeprus

TennoBol pexuM 3eMHOM KOpPBI. VICTOYHMKHM TeoTepMaibHOIO
tera.  llog3emHble  TepMmalibHblE  BOJBL.  3amackl U
pacnpocTpaHeHrne TepMallbHbIX BOJ. COCTOSHHE TIeOoTepMaibHOMI
sHepreTuku B Poccun.

PuznyecKre OCHOBbI
IIPOLIECCOB
npeoOpa3oBaHMs
COJIHEYHOM dHEPruu
Temosoe
aKKyMYJIMPOBaHUE
SHEPTUH.
Berposnepreruka
DHeprusi oKeaHa.

KoHcTpykiusa 1 MaTepuansl COJTHEUHBIX 2JIEMEHTOB.

Knaccudpukanys W OCHOBHBIE  3JIEMEHTHI  T'€JIMOCHCTEM.
KonueHnrpupyromue reauonpueMHuKku. [lnockue coyiHEuHbIe
KOJUIEKTOPBI.

[Ipoucxoxaenue BeTpa U BeTpoBble 30HBI Poccuu. Turbl

BETPOIHEPTETUUECKUX YCTAHOBOK.
Krnaccudukanus Berpoasuraresneil no npuHIumy paboThl.

bananc B0300HOBIsIEMOi#t SHEepriK okeana. OCHOBBI
npeoOpazoBanus SHepruu BoiH. Obmme ceeneHus 00
MCII0JIb30BAHUH SHEPTUU MTPUIHBOB.

6. CamocrosiTesibHast padoTa Mo JUCUUIIMHE

6.1 Bonipocs! ISl cCaMOCTOSATEIbHOI0 H3YYeHHUsI

TeMBbl 1JI1 CAMOCTOSITEJILHOTO H3YyYCHUSA

[TpoGnembl 106bIuM U TpaHcopTa HedTU. Pa3zBegounoe OypeHue u mpoOiaemMsl

1 o0ycTpoiicTBa MecTopoxaeHus. [Ipobaemsl skcTyaTannn MectopoxxaeHuit. [Ipo6iemsl

HOIYTHOT'O Tra3a.

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

IPUPOJTHOTO rasa.

HpO6J'I€MBI OKCIUTyaTallul MECTOPOKACHUA.
MaruCTpajJbHOIO MHIPHUPOAHOTO TIa3a Ha Tra3opasJaTOYHBIX W Ta30paclpeaACIIMTCIbHBIX
CTaHIMAX. HpO6HGMBI 9KOJIOTHYECKOM 0e30macHOCTH npu ;[061;1% U TpaHCIOPTC

VYTunmmzauus IOTEHIUAIbHOM SHEPruun

[TpoGnembl 1OOBIYM U TpaHCIIOPTA YTJIS.
J00bIUEe ¥ TPAHCIIOPTE YIJIS.

HpO6HCMBI 9KOJIOTHYECKOM 0€30IacHOCTH npu

Hp06HeMBI AKOJIOTMYECKOM 0€30IaCHOCTH npu ,Z[O6BI‘-I€ 1 TPAHCIIOPTC IrOproYnX CJIAHIICB.

OCHOBHBIE IPEUMYIIIECTBA TEPMOSAEPHOM SHEPTETHKH.

~N (oo b

Hmeronyecst BO3SMOXHOCTU U 3P PEKTUBHOCTH TpuMeHeHus. [IpuinBHas sHeprus.
Hmeromuecst BO3MOKHOCTHU M 3()(heKTUBHOCTh MpUMeHeHus. buotomnmao.

OTXOMObI.




[Ton3emHble TepMmalibHblE BOJBI. 3amachl W PacHpoOCTpaHEHUE TEPMajbHBIX BOJI.

8 CocTosiHME reoTepMaIbHON SHEPreTKU B Poccuu.
PabGoTta moBepxHOCTH TpHM ACHCTBMM Ha Hee CHJIBI BeTpa. Pabora BeTpoBOro Kojeca
9 KpBUIbYATOIO BETPOABUTATESL.
BetpoanekTpocraniuu. BetpoycraHoBkH.
10 ITpeoOpa3oBaHue TEMIOBOM dHEPruu okeana. Pecypcel TennoBoil 3Heprun okeana. Cxema
OTOC, paboTaromieit 10 3aMKHYTOMY ITHKIY.
11 OcCHOBHBIE TEIUIOTEXHUYECKHE XapaKTEpPUCTUKU oOpraHuuyeckoro Ttomwmba. Cocras
ToruiBa. ['oproune u 6ajmiacTHbIE COCTABISIONINE TOILINBA.
XapaKkTepUCTUKU OCHOBHBIX IPOMBIIUICHHBIX HCTOYHUKOB BBIOPOCOB 3arps3HSIONINX
12 | BemectB. OCHOBHBIE TOKa3aTeJId HOPMHPOBAHHS KayecTBa OKpYKaloIIed cpeabl U

BPCAHLIX BCUICCT B MPOMBIIIJICHHBIX BbIGpOCElX

6.2 Tembl pedpepaToB:

1. | Tunsl s3HepropecypcoB. Bo3MOXHOCTH HCIOIb30BAHUS PA3JIMYHBIX TUIIOB YHEPrOPECYPCOB.

2. | IlporHo3sl pacnojaraeMpIX 3aracoB U MX HCUEPIIAHHSL.

3. | Pa3Benounoe Oypenue u npoOiaemMbl 00yCTpOWCTBA MECTOPOKICHHUS.

4, | [IpobseMbl SKOJIOrMYeCcKOi 0€30MacHOCTH MPHU J00bIUE U TPAHCTIOPTE HE(DTH.

5. | Beibop Tpacc /i MarucTpaibHbIX HEPTETPOBOJIOB.

6. | TaHkepHble IepeBO3KH ChIpOH HEPTH U HEPTENPOTYKTOB.

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

8. | IlporHo3sl pacnojaraeMbIX 3a11acoB U MX MCUEPIIAHMSL.

9. | IIpobGaembl JOOBIYM M TPAHCIIOPTA Ta3a

10. | IlpoGiemMbl SKCIUTYaTallid MECTOPOXKICHUSI.

11. | Yrunu3auus NOTEHUMANbHOM  SHEPrMHM  MarucTpajJbHOIO  IPUPOAHOTO rasa Ha
ra30pa3aTOYHbIX U Ta30pacHpeAeTUTEIbHBIX CTAHIIUSAX.

12. | Veonw. Ilporno3sl pacnosjaraeMbIxX 3a11acoB U UX MCUEpIAHMUS.

13. | IlpoGnembl qOOBIYH U TPAHCTIOPTA YTJIS.

14. | I[IpoGnembl SK0IOTHYECKOM 0€30MaCHOCTHU MPHU AOOBIYE U TPAHCIIOPTE YIJIsl.

15. | [IpoGnembl 10OBIYM U TPAHCIIOPTA TOPIOYMX CJIAHIIEB.

16. | IlpoGiemMbl 5K0JI0rH4YeCKOl 0€30MacCHOCTH NMPH J100BIYE U TPAHCIIOPTE TOPIOYUX CIIAHIIEB.

17. | Hoepnoe monauso. Ilporno3sl pacnojaraeMpIX 3al1acoB U UX MCUEpIaHMSL.

18. | IlpoGiemMbl MPOM3BOICTBA M TPAHCIIOPTA SIEPHOTO TOTUINBA.

19. | IlpoGnemsl 3KoJIOTHMUECKO O€30MacHOCTU NMPH MPOM3BOJCTBE W TPAHCIOPTE SAEPHOTIO
TOTIJINBA.

20. | OcHOBHBIE IPEUMYIIIECTBA TEPMOSACPHON SHEPTETHKU

21. | Tumbl TEPMOSIEPHBIX PEAKTOPOB.

22. | IlpobGaembl ynpaBisieMOro TEpMOS,IEPHOIO CUHTE3A.

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

24. | TpaguMOHHBIC U HETPAJUIIMOHHBIE HCTOYHUKH YHEPTHH.

25. | 3amacsl M TUHaAMKKa MOTpeOJIeHUs SHEPropecypcoB, noiuTthka Poccun B o01actu
HETPaJUIIMOHHBIX H BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTHH.

26. | OcHOBHBIE OOBEKTHI HETPAJUIIMOHHOM dHepreTuku Poccun. ConHevyHas sHeprus

27. | Comneunas sHeprusi. O0bEMBI 1 3P PEKTHBHOCTh TPUMEHEHHSI.

28. | I'eorepmanbHas sHeprus. Pacnipenenenue, 00bEMbI 1 3¢ (EKTUBHOCTh IPUMEHEHUSI.

29. | llpunmBHas sHeprus. Mmeronmrecss BO3MOXHOCTH U APPEKTHBHOCTh MPHUMEHEHHSI.

30. | Uctounuku reorepmansHoro Teria. [o13eMHbIe TepMabHBIE BOIBL.

31. | IIpsiMmoe ncnoab30BaHKUE Ire0TepPMaIbHON SHEPTHH.

32. | 'eoTepmanbHBIE SJEKTPOCTAHINH ¢ OWHAPHBIM ITHKJIOM.

33. | KoHCTpyKIIMs M MaTepuabl COIHEUYHBIX JIEMEHTOB.

34. | DHepreTUYeCKHi OATAHC TETUIOBOTO aKKyMYJISITOpa




35.

KJ'IaCCI/I(bI/IKaI_[I/IH 1 OCHOBHBIC DJICMCHTBI I'€IIMOCHCTEM.

36. | Konnenrpupyronue reauonpueMHuKu. [1710ckne colHeYHbIe KOIJIEKTOPHI.

37. | TemnoBoe akKKyMyJIUPOBAHUE YHEPTUH.

38. | Knaccudukanus akkyMynsaTopoB TeIuia.

39. | Cucrtembl akkyMynupoBaHus. TemIoBoe aKKyMyJIUpOBaHUE JIJIsl COTHEUHOT0 000rpeBa u
OXJIAKICHUS TIOMEILICHUI.

40. | [Ipoucxoxxaenne BeTpa U BeTpoBblie 30HBI Poccun. Tumbsl BeTPOIHEPTETHUECKUX
YCTaHOBOK.

41. | PaboTta mOBEpXHOCTH NPH JAEHCTBUU HA HEE CUJIBI BETPA.

42. | Pabota BeTpOBOIro Kojieca KpbUIbUaTOrO0 BETPOIBUTATEIIS.
Berpoanekrpocraniiuu. BerpoycTaHOBKH.

43. | O6mue cBefeHust 00 UCIIOIL30BAHUH SHEPTUH TIPUITUBOB.

44, | MouIHOCTh NPUJIMBHBIX TEYEHUH M TPUIMBHOTO MOABEMA BOJIBI

45. | IIpssmoe mpeoOpa3zoBaHue TEIJIOBOM SHEPTHH.

46. | Mcnonp3oBaHue mepenaia TemmnepaTtyp okean-armocdepa. 11

47. | DOHepreTuKa Ha HETPAJAULIMOHHBIX BUJIaX TOIUIMBA.

48. | 3onbl a3 pexTrBHOrO NMpuMeHeHus. [IpodiieMbl cOopa U CeJIeKITUH.

49. | IlapoTypOMHHBIE LIUKIIBL.

50. | 'a3oTypOUHHBIE IUKIIBL.

51. | Ilapora3zoBble LUKIIBI.

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

53. | Hukisl 1 KOHCTPYKTHUBHBIE cxeMbl ADC.

54. | IlapoBsle TypOMHBI HAa BIaKHOM TIape.

55. | I'a30BbIe TypOUHBL.

56. | Kommpeccopsl.

57. | Hacocsl.

58. | Ilaporenepatopsl.

59. | IlapoBsie TypOMHBI Ha BIAXKHOM Mape.

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

61. | BonHO-XMMHYECKHE PEKUMBI.

62. | KonnencanmoHHble YyCTAaHOBKH.

63. | TemnooOMEHHHKH.

64. | 3anopHas annapatypa. Tpy6orpoBobI.

65. | O6mas kraccuduKays OpraHunIeckoro TOTUINBA.

66. | OCHOBHBIE TEIJIOTEXHUYECKHE XaPAKTEPUCTUKNA OPTaHUIECKOTO TOTUINBA.

67. | CocrtaB TorumBa. I'oprourie u O6aiacTHble COCTaBIISIONINE TOIIUBA.

68. | Termora cropanus TorMBa. XapaKTEPUCTHKH 30JTbI

69. | Dkonornyeckue NpooOIEMbl SHEPTETUKH.

70. | MecTo HETpaaUIIMOHHBIX UCTOYHHKOB B YIOBIIETBOPEHHH YHEPTETUYECKUX MOTPEOHOCTEH
4eJI0BeKa.

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

72. | OCHOBHBIE MIOKa3aTeIM HOPMUPOBAHUS KaUeCTBA OKPYXKAIOIIEH cpelibl U BPEIHBIX BEIIECT
B IIPOMBIIIIJICHHBIX BBIOPOCAX.

73. | bananc BogonotpeOaeHus ¥ BOJOOTBEACHHUS TPOMIIPEATIPUSITHH.

74. | OCHOBHBIE KaYECTBEHHBIE TTOKA3aTENIN BOJBI 0OOPOTHBIX CUCTEM BOJOCHAOKEHUSI.

75. | Pacuer ymep06a okpy>karomiei cpese.

76. | BogHOE X035HUCTBO MPOMITPEATIPUATHI, 000POTHBIC CUCTEMBI BOJIOCHAOKCHUSI.

77. | CymiHOCTh XUMHYECKUX METOJOB OYMCTKH CTOYHBIX BOJI.

78. | PeareHTsl, HCTIOB3YyEeMBbI€ JUIsI OKHCIUTEIBHBIX U BOCCTAHOBUTEIBHBIX METOJIOB OUNCTKH




6.3. YueOHO-MeTOAMYEeCKOe U HHPOPMAIIMOHHOE 00ecnieyeHHe CaMOCTOSITeIbHOI padoThI

Jlureparypa:

VYmakoB B.fl. CoBpeMeHHBIE TPOOIEMBI AJIEKTPOIHEPTETUKH [ DIIEKTPOHHBIN pecypc]:
yueOHoe mocodue/ YmakoB B.SI.— DnekTpoH. TekcToBbie naHHbie.— Tomck: ToMckwii
MOJINTEXHUYECKUI yHUBepcuteT, 2014.— 447 ¢.— Pexxum noctyma:
http://www.iprbookshop.ru/34715.html.— 5BC «IPRbooks»

Boponun A.M. CoBpemeHHbIE TIPOOIEMBI TEIIOra30CHA0KEHUS HACEIEHHBIX MECT U
OpeanpusTHiA [ DNeKTpOHHBIN pecypc]: yueOHoe mocodue (Kype nexuuii)/ Boponun A.M.—
DIIeKTPOH. TeKCTOBbIE nanHble.— CtaBpornonk: CeBepo-KaBkasckuii henepanbHbIi
yauBepeuteT, 2014.— 199 ¢.— Pexxum gocryma: http://www.iprbookshop.ru/63223 . html.—
ObC «IPRbooks»

CoBpeMeHHbIE TPOOIJIEMBI HKOJIOTHH U TIPUPOAOTIOIB30BaHUs [ DIEKTPOHHBIHN pecypc]:
yaeOHo-MeToanueckoe rocooue/ T.I'. 3eneHckas [u ap.].— DIEKTPOH. TEKCTOBBIS
naHHble.— CraBpornosb: CTaBponoJbCKUN FOCYy1apCTBEHHbBIN arpapHblii yHUBEPCUTET,
2013.— 124 ¢.— Pexwum goctyna: http://www.iprbookshop.ru/47355.html.— 3BC
«IPRbooks»

JaBeioB A.I1. OCHOBBI MEXaHUKH KUIKOCTH U Ta3a (CoBpeMeHHbIE MPOOIEeMbl TEXHHUKH,
TEXHOJIOTUI 1 MH)KEHEPHBIX pacueToB) [ DIEKTPOHHBIN pecypc|: MoHOTpadus/ JJaBsinoB
A.IL., Bamnynnun M.A., KapataeB O.P.— DnekTpoH. TekcToBble fJaHHble.— Ka3aHs:
Kazanckuit HallmOHAIBHBIN UCCIIEI0BATEILCKUI TEXHOJIOTHYECKUNM YHUBEpPCUTET, 2014.—
109 c.— Pexxum nocrtymna: http://www.iprbookshop.ru/63753 . html.— DBC «IPRbooks»

Pynenko E.}O. CoBpemennbie poOaeMbl 3KOJIOTHH, SHEPTO- U pECYpcocOepeKeHHs B
OMOTEXHOJIOTHH [ DNEKTPOHHBIN pecypc]: maboparopHslii nmpaktukym/ Pynenko E.}FO.—
DneKTpoH. TeKCTOBbIE NaHHble.— Camapa: Camapckuil rocyapCTBEHHBIM TEXHUUECKUN
yauepcuret, 9bC ACB, 2018.— 51 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/90918.html.— 3BbC «IPRbooks»

7. OueHoYHbIE Cpe/ICTBA

7.1 Bonpochl K IePBOil PYOE;KHOM aTTEeCTAIIHNA

Tunel OHEPIropeCypCoOB. B03MOXXHOCTH HCIIOJIB30BaHUS Pa3JIMIHBIX TUIIOB SHEPTOPECYPCOB.

ITporHo3sl pacnojaraeMbIx 3aacoB U UX MCUEpPHaHUs.

[Tpo6nembl 106BIYM M TpaHCHIOPTA HEPTH.

Pa3BenouHoe OypeHue 1 npoOieMbl 00YCTPOICTBA MECTOPOXKICHUS.

[Tpobnembl SKCIUTyaTalluy HEPTSIHBIX MECTOPOXKICHUI.

[TpoGiembl 2K0JIOrHYECKON O€30MacHOCTH MpU J0ObIYe U TPAHCIIOPTE HeDTH.

Br16op Tpace ist MarucTpaibHbIX He(TEPOBOIOB.

Hanéxnocts HeTEPOBOIOB, AMATHOCTHKA COCTOSTHUN TPYOOIIPOBOIOB, MPOOJIEMBI YTEUECK.

OO N g~ W N

TankepHble IepeBO3KH ChIpoil HePTH U HEPTENPOJTYKTOB.

[EEN
©

[Tpob6aembl nepepaboTKH ChIpoil HEPTH, 3arpsi3HEHHE IPYHTOBBIX BOJI.

[EEN
[EEN

HpOI‘HOBLI pacnojraraCMbIxX 3a11aCoB rada M BO3MOKHOCTHU UX UCYCPITAHU.

[EN
N

TpaHcnopTupoBaHue ras3a 1o ra3onpoBojiam, CTpyKTypa ra3onpoBoJIOB

[EEN
w

[Tpo6aembl 10OBIYM U TPAHCIOPTA Ta3a

[N
=

Pa3zBenounoe OypeHue u nmpooemMbl 00yCTPONCTBA Ta30BBIX MECTOPOKICHHII.

[EEN
o

Hp06HeMBI 9KCILTyaTallul MCCTOPOKACHUS.

[EN
o

YTI/IHI/ISaHI/Iﬂ HOTeHHHaﬂBHOﬁ OHCPrun MarucTpajibHOI o NpUpOJHOTO rasa Ha
ra30pas3sgaTOvYHbIX U ra30paCiupCaACIIMTCIIbHBIX CTAHIIUAX.

[EN
~

[TpoGaemMbl 5K0IOTHYECKOM 0€30MMaCHOCTH TIPH T00BIYE M TPAHCIIOPTE MPUPOTHOTO Ta3a.




18. | Veoaw. TIporsoss! pacnonaraeMeIxX 3amacoB M UX HCUEPIIAHHS.

19. | TIpo6rembl 106BIYH U TPAHCIIOPTA YIIIAL.

20. | IIpoGnembl FKOJIOTHYECKOM 0€30MaCHOCTH NpHU JOOBIYE U TPAHCIIOPTE YIJIsl.

21. | I'opiouue cranywr. TIpOrHO3BI PACTIONATAEMBIX 3aIIACOB U MX HCUEPIAHH.

22. | TIpo6neMsbl 10OBIUM M TPAHCIIOPTA TOPIOUNX CIIAHIIEB.

23. | IIpoGaembl 3KOIOTHYECKOI 0€30MaCHOCTH MpHU JOOBIYE U TPAHCIIOPTE TOPIOYUX CIIAHIIEB.

24. | TIpoGneMbl IPOU3BOICTBA U TPAHCIIOPTA AEPHOTO TOILIHBA.

25. | IIpoGnembl HKOJIOTMYECKON ©€30MacHOCTH MPH MPOU3BOACTBE U TPAHCIOPTE SAEPHOTO
TOTIJINBA.

26. | OcHOBHBIE TPEUMYIIECTBA TEPMOSICPHON YSHEPTETUKHI

27. | Tumbl TEPMOSIEPHBIX PEAKTOPOB.

28. | [IpoGaembl ynpaBiasieMOTo TEPMOSIIEPHOTO CHHTE3A.

29. | IlpobGnemsl ynepskaHus TIa3Mbl B TEPMOSIZICPHOM PEaKTOpe.

30. | IIpobnembl TEIIOOTBOIA B TEPMOSIICPHBIX PEAKTOpPaXx.

31. | TpaguumoHHBIE U HETPAAUIIMOHHBIE UCTOYHUKU YHEPTHHU.

32. | 3amacel ¥ AMHAMHKA TOTPEOICHHS SHEPTOPECypPCOB, MoauTHKa Poccuu B o0mactu
HETPaTUIIMOHHBIX U BO30OHOBIISIEMbIX HCTOUHUKOB YHEPTHH.

33. | OcHOBHBIE 00BEKTHI HETPAIUIIMOHHON dHepreTrk Poccun. ComHeuHast SHEpTrus

34. | Conneunas sHeprusa. O6bEMbI U 3G (HEKTUBHOCTH MPUMEHEHUS.

35. | 'eorepmanpHas sHeprus. Pacnpenenenne, 00bEMbI 1 3 PEKTUBHOCTD TPUMEHEHUSI.

36. | BerpoBas sHeprus. Pacnpenenenue u 3peKTHBHOCTb TPUMEHCHUS.

37. | BonnoBas sneprus. Mimeromuecs: BO3MOKHOCTU U 9QHEKTUBHOCTh IPUMEHEHHSI.

38. | [lpunuBHas sHeprus. Mmeronmecs BO3MOXKHOCTH U APPEKTHBHOCTh MPHUMEHEHHS.

39. | Ucrounuku reorepmanbHoro Temia. [logzeMHble TepMalibHbIe BOJBL.

40. | 3amacel ¥ pacpoOCTPAHCHHUE TEPMATBHBIX BOJI. COCTOSTHUE Te0TepMATbHON YHEPTCTUKH B PD.

41. | TennocHaGxeHHE BHICOKOTEMIIEPATYPHOI CUIILHO MUHEPAIM30BaHHON TepMallbHOM BOJIOM.

42. | TenmmocHabXeHHE HU3KOTEMITEPATypHOH MaJIOMUHEPATH30BAHHONW TEPMAJIbHOM BOJIOM.

43. | IlpsiMmoe ncnoap30BaHKUEe Te0TEPMAIbHOM dHEprun. I 'eoTepManbHbIe JEKTPOCTAHIIH

O0pasen Oniiera Kk nepBoil py0e:xkHON aTTecTanuu

'PO3HEHCKMI TOCYIAPCTBEHHBI HE®TSIHON TEXHUYECKWUIA YHUBEPCUTET
HUHCTUTYT DHEPI'ETUKH
KADEJ[PA "TEIIVIOTEXHUKA U TH/{PABJIUKA"

Buaer Ne 1

IIepBas DV6 CXXHaid aTTeCTaluia

I[I/ICI_II/IHJ'II/IHaI «COBpEMEHHLIe l'[pOﬁ.]'[eMbI IHEPreTuKH, TCIVIOTCXHUKH U
TEIJIOTCXHOJOT UM

1 | IIpoGiiemMbl TEMIOOTBOA B TEPMOSIJIEPHBIX peaKTOpax.
2 | Tumsl TepMOSIIEPHBIX PEAKTOPOB.
3 | IIpoGieMsl yrpaBisieMOro TepMOsIEPHOIO CUHTE3A.

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

7.2 Boupochbl KO BTOPOii pY0e;KHOHM aTTecTalluu

HNHTEHCUBHOCTDH COJIHEUYHOTO H3JTyUYCHUSA

KOHCTPYKI_[I/IH 1 MaTCpUaJibl COJIHCYHBIX 3JICMCHTOB.




BonbT-amnepHast XapakTepUCTHKA COJTHEYHOTO JIEMEHTa

DOTOANEKTPUUECKHE CBOMCTBA P—h MEPEX0a.

Knaccmanaum 1 OCHOBHBIC 3JIEMCHTHI I'€IIMOCUCTEM.

Konnenrpupyromue reanonpueMHuku. [11ockre coaTHeYHbIe KOJUTEKTOPHI.

DHepreTryecKuil 0asaHc TEIIOBOr0 aKKyMYJIsTOpa

TennoBoe akKyMyJIMPOBAaHUE YHEPTHH.

Knaccugukaius akkyMyJIiTOPOB TeTIa.

10. | Knaccupukamms akkyMyisTopoOB Terlia.

11. | [IpoucxoxaeHue BeTpa v BeTpoBble 30HbI Poccun. THIBI BETPOIHEPTreTHUECKUX YCTAHOBOK.

12. | Knaccudwukanus BeTpoBUraTesneii o npuHIUIy paboThl.

13. | PabGoTta nmoBepXHOCTH MPH ACHCTBUU HA HEE CHIIBI BETpa.

14. | PaGota BeTpOBOro Kojieca KppUIbYaToro BeTPOIBUTaTEeIs.
Berpoanekrpocraniiuu. BerpoycTaHOBKH.

15. | bananc Bo3oOHOBIsIEMOl Heprun okeaHa. OCHOBBI IPEOOPA30BAHMSI SHEPTUU BOJIH.

16. | O6mue cBeneHus 06 HCIONBE30BAHUHI YHEPTUH TIPHIIUBOB.

17. | MommuocTs NPHIMBHBIX TeUeHHi M NPUIHBHOTO TIOIHEMA BOJIBI

18. | Ucnonb3oBaHue SHEPTUN MPUIMBOB U MOPCKHUX TEUCHUM.

19. | Pecypchl TenI0BO# SHEPrUH OKEaHa.

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

21. | Hcnonp3oBauue nepenana TeMIepaTyp okeaH-arMocdepa.

22. | IIpssmoe mpeoOpa3zoBaHue TEIIIOBOM SHEPTHH.

23. | DHepreTrKa Ha HETPATUIIMOHHBIX BUJIAX TOILUIMBA.

24. | lllerma, oTxombl JeconepepadOTKU, TOpd. VYCIOBHUS HCIOJIb30BaHUSA, IPOOJIEMBI, OIBIT
NPUMEHEHHS B Ka4eCTBE TOTUINBA

25 | Paric, 6mo3tano, Onoausesns u ap. — mpoosieMbl cOopa M MPUMEHCHHUS.

26 | 3onbl 2@ dexTrBHOTO NprMeHeHus. [Ipobiemsbl cOopa 1 CeeKINN.

27 | IlepepaboTka Maces, CKUTAHHE TOKCUYHBIX OTXOJIOB.

28 | BropuuHble sHEpropecypchl pa3Horo NoTeHIMaIa.

29 | Ilpomsiennslie ctoku. Mcronp3oBanne OMO-CTOKOB.

30 | IIpobaembl pa3BUTHUS M COBEPIIEHCTBOBAHUS CXEM U KOHCTPYKLUH TEII0-?)HEPrOYCTaHOBOK.

31 | [MapoTypOWHHBIE IUKIIBL.

32 | 'a30TypOUHHBIE IIUKIIBL.

33 | Ilapora3oBbie IUKITHI.

34 | bunapusie kb, MIJ] IUKITBL.

35. | Hukisl 1 KOHCTPYKTHUBHBIE cxeMbl ADC.

36. | XonoauabHbIE UKL

37. | Paboune Tena. KOHCTpYKIIMOHHBIE MaTepUAIIbI.

38. | Dp0o3rOHHO-KOPPO3NOHHBIE TIPOTIECCHI.

39. | ConeoTnoxeHHe.

40. | IMapoBbie TypOMHBI HAa BIAKHOM Tape.

41. | l'azoBbie TypOounHbl. Komnpeccopsl. Hacocsl. [1aporenepaTtopsr.

42. | BOIHO-XUMHUYECKUE PEKUMBI.

43. | KonjeHcalimoHHbIE YCTaHOBKH.

44. | TennooOMEHHHKH.

45. | 3anopHas anmaparypa. TpyOompoBOIbI.

46. | O6mas kiaccu(ukanys OpraHn4eckoro TOmInBa.

47. | OCHOBHBIE TEINIOTEXHUYECKHE XAPAKTEPUCTUKH OPraHUYECKOT0 TOIINBA.

48. | CocraB TommBa. ['oproune n 6auTacTHBIE COCTABIISIONINE TOIUINBA.

49. | Tennorta cropaHusi TOTUIMBA. XapaKTEPUCTUKHU 30JIbI

50. | Dkonornyeckue MpoOIEMbI SHEPTETHKH.

51. | MecTo HeTpaAMIIMOHHBIX HICTOUHUKOB B Y/IOBJIETBOPEHHH YHEPTETHUECKUX MOTpeOHOCTEN




YCII0BCKa.

52.

XapaKTepUCTUKN OCHOBHBIX MPOMBIIIJICHHBIX HCTOYHHUKOB BEIOPOCOB 3arps3HSIIOIIMX BEIIECTB.

53.

OCHOBHBIE TIOKA3aTeI HOPMUPOBAHUSI KAUECTBA OKPYKAIOIIEH Cpeibl U BPEAHBIX BELIECT B
MIPOMBINIIICHHBIX BBIOPOCAX.

54.

bananc BOI[OHOTpe6J'ICHI/IH U BOJOOTBCACHUA HpOMHpeﬂHpHHTHﬁ.

55.

OCHOBHBIC KQUCCTBCHHBIC IIOKA3aTCIN BOAbI 060p0THBIX CHUCTEM BO[[OCH3,6)KGHI/I$I.

56.

Pacuer ymep6a okpyxatoiieii cpese.

57.

BoaHoe x0351#1cTBO mpoMIpenpusiThii, 000pPOTHBIE CUCTEMBI BOJJOCHA0KEHHSI.

58.

CYH_[HOCTB XUMHUYCCKUX METOA0B OYHUCTKH CTOYHBIX BOJ.

59.

PeaFeHTI)I, HCITOJIB3YEMBIC IJId OKHMCIIMTCIIbHBIX U BOCCTAHOBUTCIIBHBIX METOAO0B OYHMCTKHU

60.

HpCI/IMYH_IeCTBa N HCJOCTAaTKU XMMHUYCCKHUX MCTOA0B OUYHMCTKH, 00J1acTh MMPUMCHCHUA.

61.

MexaHu3MbI OMOJIOTHYECKOTO OKHCICHUS BPCIHBIX BEIICCTB B CTOYHBLIX BOJAX.

62.

O6unacte npuMeHeHus, 3PPEKTUBHOCT U TPEUMYIIIECTBO OMOJIOTHYECKUX METO0B OUHCTKH
BO/I.

63.

®daxTopsl Biusomue Ha 3QPEeKTUBHOCTH PabOTHl OMOJIOTHUECKUX OYUCTHBIX COOPYKEHUI.

64.

MeTto/ibl IpeABapUTEIBHON 00Pa0OTKU OCAIKOB CTOYHBIX BOJ, UX (PU3NYECKAs CYIITHOCTh U
Ha3HAYCHUE: CTaOMIIM3aIns, KOHIUIIMOHUPOBAaHNE, 00€3BOKHBAHNUE.

65

OcHOBHBIE HaNpaBJIeHUs epepaboOTKH raJibBaHOIIIAMOB, HEPTEIIAMOB U TOPOJICKUAX OCaIKOB
CTOYHBIX BOJI.

Oo0pa3en OusleTa KO BTOpPOi py0eskHOil aTTecTanuu

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

Buaer Ne 1

Bropas pyOexHast arrecTamys

,Z[I/ICIII/IHJII/IHaI «COBpeMeHHbIe l'lpOGJ'leMbI SHEPIre€TUKHU, TENJOTCXHUKH U
TEeNJIOTEXHOJOI'HH

1 | BropuuHsle 3HEpropecypchl pa3HOro oTeHIKazia.

N

[TpombinieHHsle cTokU. Mcnonp30BaHne OMO-CTOKOB.

3 | IIpoGieMbl pa3BUTHS U COBEPIICHCTBOBAHUS CXEM M KOHCTPYKIIHIA TETIO-9HEPTOyCTAHOBOK.

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

7.3. BOl'lpOCLI K 3a4€Ty 10 JUCHMIIJINHE «COBpeMeHHbIe l'lpOﬁ.]IEMI)I IHEPIreTUKH,

TCIVIOTCXHUKH U TCIVIOTCXHOJOIUN»

Tuner sHEpropecypcoB. BO3MOXHOCTH HCHONIB30BaHUS PA3IUYHBIX THUIIOB YHEPTOPECYPCOB.
[IporHo3sl pacnongaraemspIx 3a1acoB U UX UCUEPIAHUS.

[Tpo6nemsl n06bIuM U TpaHcnopTa HedpTu. Pa3Begounoe OypeHue u mpoOiemsl 00yCTpoicTBa
MecToposkieHus. [Ipobiemsl sxcruryaTaliuu HEQTIHBIX MECTOPOXKIEHUM.

[IpoGnemMbl 3KOIOTHYECKONW 0€30MacHOCTH MpU M00bIYe W TpaHcmopTe HePpTu. BriOop Tpacc
JUIST MaruCTPaIbHBIX He(DTETTPOBOIOB.

HapnéxHocTh HE(pTENpoOBOJOB, TUArHOCTUKA COCTOSHUI TPyOONpPOBOIOB, MPOOIEMBI yTEeUeK.
TaHkepHbIe TEPEBO3KU CHIPON HEPTH U HEPTENIPOTYKTOB.

[Tpo6nembl nepepaboTKH ChIpoil He(TH, 3arpsiI3HEHNE IPYHTOBBIX BOJI.

[TporHo3el  pacroslaraeMbeIX  3amacoB  rasa U BO3MOXHOCTH HMX HCYEpIaHUs.
TpaHcniopTupoBaHHe rasa 1o ra3onpoBoiaM, CTPYKTypa ra3ornpoBooB. [IpobieMbl 100b1YH 1
TpaHCHOpTa rasa

PazBenmounoe Oypenwe W TpoOiIeMbl OOyCTPOWCTBA Ta30BBIX MeECTOpPOXAeHHU. [Ipobiemsr




OKCILTyaTallul MECTOPOXKIACHUS.

8. | VImmmsamms  TOTEHIMATbHONH  OSHEPIMHM  MATHCTPANbHOTO  HPUPOJHOTO  Tasa  Ha
ra3opa3flaTOYHbIX M Tra30pacHpelesIUTeNbHbIX cTaHIMsIX. [IpoGieMbl  3KOJIOrMUYEcKOil
0€30MacHOCTH TIPHU JOOBIYE M TPAHCIIOPTE MIPUPOTHOTO Ta3a.

9. | Veons. Ilporno3sl pacrmoiaraeMblX 3amacoB M uX wucuepnanus. [IpoGiaembr 100bYM U
TpaHcnopta yrig. [Ipo6sieMbl 3K0JI0rHuecKoi 6€3011aCHOCTH IPU A00bIYE U TPAHCIIOPTE YIJISL.

10. | I'oprouue cranywi. [IporHO3BI pacmonaraeMbIX 3aracoB U ux ucuepnanus. [IpoGieMbr 100b191 1
TpaHcnopTa roprouux ciaHieB. [IpoGiaembl skosnornyeckoit Oe3omacHOCTH Npu 100bYE U
TPAHCIIOPTE FOPIOYMX CIIAHLIEB.

11. | IIpoGiemMsl IPOM3BOACTBA U TPAHCHIOPTA AAEPHOIO TOIUIMBA. [IpoGieMbl H5KOIOrH4ecKoi
0€30MaCHOCTH NPH MPOU3BOICTBE M TPAHCIOPTE SJIEPHOTO TOILJIMBA.

12. | OcHOBHBIE IPEUMYILECTBA TEPMOSAEPHON SHEPreTUKH. THIIbI TEPMOSIIEPHBIX PEAKTOPOB.

13. | [IpoGnemsl yrpaBisieMoro TepMosiAepHOTO cuHTe3a. [IpobiieMs! yaepxaHus 1mI1a3Mbl B
TepMOsiiepHOM peakTope. I1po0iaeMbl TemI00TBO1a B TEPMOSIAEPHBIX PEAKTOPAX.

14. | TpaguuuoOHHBIE W HETPAJAULMOHHBIE MCTOUYHUKU SHEPruH. 3amackl U AMHAMHUKA MOTPEOICHUS
SHEpropecypcoB, mnonutuka Poccunm B 00JaCTM  HETPaJMIUOHHBIX U BO30OHOBIISIEMBIX
VCTOYHUKOB SHEPIHH.

15. | OcHOBHBIE O0BEKTHI HETPAAUIMOHHOM dHepreTuku Poccun. Conneunas sueprusi. O0bEMBI 1
3 PEKTUBHOCTD MPUMEHEHHS.

16. | 'eorepmanbHas sueprus. Pacripenenenue, 00bEMbI 1 3 (HEKTUBHOCTH TPUMEHEHUSI.

17. | Berposas sHeprus. Pacnipenenenue u 3¢ ¢dekTuBHOCTh puMeHeHus. [Ipoucxoxaenue Berpa u
BeTpoBbIe 30HBI Poccuu. Turel BeTposHepreTHueckux yctaHoBok. Kiaccuduxanms
BETpOJIBUTraTesIel o NpUHIUIY paboTsl. PaboTa moBepXHOCTH NpH IEHCTBUN Ha HEE CUIIbI
BeTpa. BerpoasiekTpoctanunu. BerpoycraHOBKH.

18. | BonHoBas sHeprus. Meromiyecs BO3MOXKHOCTH U 3 PEeKTUBHOCTh TpUMeHeHus. bananc
BO300HOBIISIEMOH 3Heprun okeana. OCHOBBI TpeoOpa3oBaHus SHepruM BoH. OOmIme cBe1eHus
00 HMCII0JIb30BaHUH SHEPIUU IIPUIIHBOB.

19. | Il punmBHas sueprus. Vimeromuecst BO3MOKHOCTH ¥ 3(()EKTUBHOCTH MPUMEHEHHsI. MOITHOCTB
NPUIMBHBIX TEUEHUH U MPUWIMBHOTO M0IbeMa BOJIbl. Vcrionb30BaHue SHEPrUy IPUIMBOB U
MOpCKUX TeueHui. Pecypcol TemnoBoii sHeprun okeana. Cxema OTOC, padoratouieil no
3aMKHYTOMY IMKJy. Mcnosp30BaHue nepenaja TeMuepaTyp okeaH-armocgepa.

20. | Ucrounuku reoTepmMaibHOro Terma. [logzemHasle TepManbHbIe BOABI. 3armackl U
pacnpocTpaHeHHe TepMaJIbHBIX BOA. COCTOSIHME re0TEPMAIbHON dHEPreTuku B PO.

21. | TemnmocHaOXeHHE BEICOKOTEMIIEPATYPHOU CHIIBHO MUHEPATH30BaHHON TEPMAITbHON BOJIOM.
TennocHabxkeHne HU3KOTeMIIEpaTypHOH MaJOMUHEPAIU30BaHHON TepMalibHON Bo1oM. [Ipsimoe
MICIIOJIb30BAaHUE T€0TepMaIbHON YHEpIruu. I 'eoTepManbHbIe JIEKTPOCTAHIIUU

22. | IHTEeHCUBHOCTB COJIHEYHOTO M3ITydeHHss. KOHCTpYKINS 1 MaTepHalibl COTHEUHBIX 2JIEMEHTOB.

23. | BombT-aMmepHas XapaKTEpPUCTHKA COMHEYHOTo 3j1eMeHTa. MOTOdIeKTpHIECKHe CBOHCTBA P—N
nepexoa.

24. | KnaccuduKamus ¥ OCHOBHBIE IE€MEHTHI TenuocucTeM. KOHIEHTpHUpYIoIHe TeTHONpHEMHHUKH.
ITnockue conHeuHble KOJUIEKTOPHI.

25. | DHepreTuyecKuil GanaHC TEIIOBOrO aKKYMyJIATOpa. TemIoBoe aKKyMyIMPOBAHHE SHEPIUHL.

26. | Knaccudukanus akkyMyssitopoB Tervia. [IpsiMoe mpeodpa3oBaHue TEIIoBOM SHEPIHH.

27. | HerpaauiimoHHBIE M BO3OOHOBIJISIEMBIE ICTOYHUKH YHEPTUHU

28. | DHepreTHka Ha HETPAJUIIMOHHBIX BUAax TorumBa. lllema, oTXomsl JiecomepepaboTku, TOpd.
VY ci10BUs HCTIOTB30BaHUS, TPOOJIEMBI, ONIBIT MIPUMEHEHHS B KaUeCTBE TOIIMBA

29. | Panc, 6uosTtanon, OMoamM3ens U ap. — mpodiaeMbl coopa W npuMeHeHus. 30HbI () PEeKTHBHOTO
npuMeHeHus. [Ipo0iaeMbl cOopa U CeneKIHH.

30. | IlepepaboTka macen, CKUTaHHE TOKCHYHBIX OTXO0JI0B. BTOpHUYHBIE 3HEPrOpeCcypChl pa3HOTO
noreHimana. [lpomslinennsie croku. Mcnonb3oBanne 6M0-CTOKOB.

31. | [IpoGnembl pa3BUTHS M COBEPIICHCTBOBAHUS CXEM M KOHCTPYKIIMH TETII0-D)HEPTOYCTaHOBOK.

[TapoTypOHHHBIE TUKJIBL.




32.

["a3oTypOuHHBIC IMKIIBL. [Tapora3oBbie ITUKIIHL.

33.

bunapneie nuxnsl. MI'JI mukasl. Huxisl u koHCTpykTuBHBIE cXeMbl ADC. XonoauibHblE
LIUKJIBL.

34.

PaGoune Tena. KoHCTpYKITMOHHBIE MaTepHaIbl. IPO3UOHHO-KOPPO3HOHHBIC TTPOIIECCHI.
Co€e0TIIOKEHHE.

35.

[TapoBble TypOMHBI Ha BJIaKHOM Hape.

36.

I"azoBbie TypOuHBL. KoMiipeccopbl. Hacockl. [laporeneparopsl.

37.

BO,I[HO-XI/IMI/I‘IGCKI/IC PEXKUMBI. KOH,Z[GHC&I_II/IOHHBIC YCTaHOBKH. TennooOMeHHUKH.

38.

3anopHas annaparypa. TpyoonpoBobl.

39.

OO6wmas kiaccudukanys opraHu4eckoro TomiuBa. OCHOBHBIE TEINIOTEXHUYECKHE
XapaKTEPUCTHKH opranndeckoro tomimsa. CoctaB TomuBa. ['oproune u 6ammacTHbie
COCTaBJIAIOLIME TOMIMBA. TemoTa cropaHysl TOMJIMBA. XapaKTEPUCTHKH 30J1bl

40.

DKOoJIOTUYecKe MPoOIeMbl SJHEPTeTUKH. MECTO HETPATUITMOHHBIX UCTOYHIUKOB B
yIIOBJIETBOPEHUH SHEPTeTUUECKUX MOTPEOHOCTEH YenoBeka. XapaKTepUCTUKHA OCHOBHBIX
MIPOMBINIJICHHBIX HCTOYHUKOB BEIOPOCOB 3arpsI3HSIONINX BEIIECTB.

41.

OcHoOBHBIE IIOKA3aTEJIM HOPMUPOBAHUS KAaUECTBA OKPY’KAIOILEH CPebl U BPEIHBIX BELIECT B
IPOMBIIIICHHBIX BEIOpocax. bamanc BogonoTpebieHus 1 BOJIOOTBEACHUS POMITPEIIPUSATHIA.

42.

OcCHOBHBIE Ka4eCTBEHHbIE IT0KA3aTeNIM BOJbI OOOPOTHBIX CUCTEM BOJOCHAa0XeHUs. BoaHoe
X035HCTBO IPOMITPEANIPUATHI, 000POTHBIE CUCTEMBI BOIOCHAOKEHUSI.

Oo0pa3zen OuieTa K 3a4eTy NO JMCHUILIHHE

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

JucuumuinHa CoBpeMeHHbIe IP00JeMbl JHePIreTHKH, TeNIOTeXHUKH 1
TeNJI0TeXHOJI0THH
Cemectp - 1
I'pynma TIC-23
buier Ne 1

1. | OcHOBHBIE IPEUMYILIECTBA TEPMOSACPHON SHEPreTUKN THUIIBI TEPMOSAEPHBIX PEAKTOPOB.

2. | 'eorepmanbHas sHeprus. Pactipenenenue, 00bEMbI U 3 (HEKTUBHOCTh MPUMEHEHUS.

3. | BoabT-aMmiepHast XxapakTepHUCTUKa COTHEYHOTO AieMeHTa [Ipobaemsbl pa3BuTus u
COBEPIIICHCTBOBAHUS CXEM M KOHCTPYKIIMI TEIIO-IHEPrOyCTaHOBOK.

4. | OcHOBHBIE [TOKA3aTeI HOPMUPOBAHUS KaUeCTBA OKPYXKAIOIIEeH Cpelibl U BPEAHBIX BELECT B
IPOMBIIIJICHHBIX BEIOpOCAX.

3aB. kadeapoii
«TermoTeXHNKa ¥ THIPaBINUKA P.A-B. Typnyes

7.3 Texkymmii KOHTPOJIb

BOl'lpOCLI K NIPAKTUYCCKHUM 3aHATUAM




DHepreTuyeckuil 6araHc TEIIOBOro akKyMysiTopa. TennoBoe akKyMyIupOBaHUE SHEPTHH.

Knaccudukamus akkymynsstopoB Teria. [Ipsimoe mpeoOpa3oBaHue TETIOBOW SHEPTHH.

HeTpa,I[I/IHI/IOHHBIe 1 BO30OHOBJIEMBIEC HCTOYHUKHI OHCPIrun

Bl

Hanéxunocts HEQTENPOBOIOB, TUATHOCTUKA COCTOSIHUN TPyOONPOBOIOB, MPOOIEMBI yTEUEK.
TaHkepHBbIC IEPEBO3KH CHIPOW HEPTH U HEPYTEIIPOTYKTOB.

5. | TIpo6neMsl IepepaboTKH CHIPOH HedTH, 3arps3HEHHE IPYHTOBBIX BOJ.

6. | IIpormossl pacmomaraemelx —3amacoB  rasa U BO3MOXHOCTH HX HCUYEpPHAHUA.
TpancnopTupoBaHue Tasa 1o razonpoBojiaM, CTPYKTypa ra3onpoBoaoB. [Ipodiaemsl 1006141 1
TpaHCIOpTa raza

7. | PasBenounoe GypeHue M Npo6GIEMBI OGYCTPONHCTBA T'a30BBIX MECTOPOXKAEHH. IIpoGreMsl
AKCIUIyaTallld MECTOPOKICHUS.

8. | OcHOBHBIE MTPEUMYIIIECTBA TEPMOSICPHON SHEPTeTUKH. TUIIBI TEPMOSTCPHBIX PEAKTOPOB.

9. | IIpobnemsl ynpasisieMoro TepMosiAepHOro cuaTe3a. [Ipobiiemsl yaepxaHus 1iia3mMbl B
TepMosIepHOM peakTope. [IpobiieMbl Tena00TBOIa B TEPMOSACPHBIX PEAKTOpaXx.

10. | I'oprouue cranywi. [IporHO3BI pacmonaraeMbIX 3armacoB U ux ucuepnanus. [IpoGieMbr 100b19M 1

TpaHCIOpTa ToproYux cianueB. [IpoGieMbl skonoruueckoil 6e30macHOCTH Mpu J00blUe U
TPaHCIOPTE FOPIOYMX CIIAHIIEB.

[Ipaktnueckoe 3anstue Nel
[TpoGaemsbl 3koJ0rMK U 6€30NaCHOCTH MPU A00BIUE
Y TPAHCIIOPTHUPOBKE SHEPTETHUECKOTO CHIPHS

[TpakTueckoe 3ansTue No2

FGOTCpMaHBHaﬁ OHCPIHUA U €C IIPUMCHCHHUC

[TpakTnueckue 3anstue Ne3

[TepBbIie ONBITHI UCITOJIB30BAHUS COTHEUHOW SHEPTUU

[Ipaktnueckoe 3ansitue Nod

BeTposHepreTnyeckre yCTaHOBKH. DHEPTHS BETPA.

[IpakTueckoe 3anstue NeS

TonnuBHbBIE QJICKTPOCTAHIIMHU U KOTCJIBHBIC

[IpakTnueckoe 3ansatue Neb
A9C
IIpakTrueckoe 3anaTue No7/

DHepropecypcocOepereHrne Kak Croco0 3aluThl OKPYKAIOIIEH cpeibl




7.4. Onucanue Mokaszarejiel u KpUTCPHUECB OLICHHUBAHHA KOMHCTCHHI/II‘/’I Ha PAa3JIMYHbIX 3TallaxX HX (I)OpMI/IpOBaHI/ISI, OIIMCAaHUC

IMIKaJIbl OICHHUBAHMA.

Taoanua 7
ILiianupyemble pe3yJibTaThl 0CBOEHHS Kputepun onleHMBaHus pe3yJibTATOB 00y4YeHHSsI HaumenoBanue
KOMIIETeHI[UHU OLICHOYHOI'0
menee 41 0aj10B 41-60 6as10B 61-80 0aJs10B 81-100 6as10B cpeacrsa

(HEYI0BJIETBOPHUTEJIBHO)

(Y10BJIETBOPHUTEIBHO)

(xopoiuo)

(oTJaM4YHO)

OIIK-3. Cmocoben JACMOHCTPUPOBATH NPUMCHCHNEC OCHOBHBIX CII0CO00B MOJIy4YCHUA, npeo6pa3OBaHH$[, TpaHCHIOpTa U UCIIOJIb30BaAHUA TCIIJIOTHI B TCIJIOTCXHUYCCKUX
YCTaHOBKaX U CUCTEMax.

3HATh: CdopmupoBaHHbIe, CdopmupoBanHbIe
— OCHOBHbIC METOAbI I[O6LI‘II/I u HO CoAcpiKalue CUCTEMATHYECCKUEC
pa3Benaku MECTOPOXKICHUHN OTHEJIbHBIC 3HAHUS
YTTIEBOIOPOTHOTO CHIPBS; IpOOEITbl 3HAHUSA
—  THITBI SHEPTOPECYPCOB, BOZMOKHOCTH
MCTIONB30BAHMS  PA3IMYHBIX  THIOB | o
pParMCHTAapHbIC 3HAHUA Henomnnele 3Hanus
3HEPTOPECYPCOB. nu 150,
XapaKTEPUCTHUKY;
—  TpoOIemMbl SKCIUTyaTaIiH
MECTOPOXKICHUH Pa3TMYHBIX
3HEPrOPECYPCOB;
yMeThb: YMeHus MOHEIE, CdopmupoBaHHbIe
— yYMEThb ONpeAeNsiTh IMOTPEOHOCTH JTOITYCKAIOTCS VeHs
MIPOU3BOJICTBA B TOTUINBHO- HeOoIbIIne
SHEPTETHUECKUX pecypcax, omunoOKu
MOJATOTOBKE 000CHOBaHUH
TEXHHYECKOTO MIEPEBOOPYKEHHUS, YacTtuyHble YMEHHS HenomnHble ymeHus
pasBuTHs SHEProXO03sICTBa,
PEKOHCTPYKIIMM U MOJEPHU3ALUUA
MPEIIPUIATAN - HICTOYHUKOB YHEPTHUU
Y CHCTEM DHEProCHaOXKeHNS;
BJIA/IETh: YacTUyHOE BlaJIeHHE Hecucremaruueckoe B YcnenrHoe u

Keiic-3amanus,
3a4aHus I8
KOHTPOJIbHOU
paboThI, TEMBI
pedeparos,
JIOKJIaJI0B.




METOOdaMH Knaccnquam/m OCHOBHBIX
QJICMCHTOB T'CIIMOCHUCTCM

CIOCOOHOCTBIO K OIpPEIeNICHHIO
MoKa3aTesied TEXHUYECKOTO YPOBHS
NPOCKTHPYEMBIX ~ OOBEKTOB  HIIU
TEXHOJIOTHUYECKHIX CXCM;

MPOTHO3aMH PACIojaraeMbIX 3amacoB
HEPTrOpecypcoB pa3IMYHOTrO
NPOUCXOXKICHUS U TPEACTaBIATh
YCIOBHUSL WX  COXpaHEHHWS W
BO3MOXKHOCTH UX UCUCPIAHUS;

HaBBIKaMH

IMPUMCHCHHUC HABBIKOB

CUCTEMaTUYECKOM
MIPUMEHEHUHT
HaBbIKOB
JIOITYCKAIOTCS
poOeTIBI
3HAHUU

CHUCTCEMATHYCCKOC
IIPUMCHCHHUE HABBIKOB

ITK-3. 'oToBHOCTBIO K 00ecTiedeHrI0 0e30macHOi paOOThI Ha POU3BOJICTBE M AKOJIIOTHYECKON O€30MTaCHOCTH Ha AKCILTyaTHpyeMbIx o0bekTax Ol

3HAThb:

MPOOJIEMBI 9KOJIOTUYECKOU
Oe3omacHOCTH  Tpu  JA0OBIYE |
TPAaHCIIOPTE  JHEPropecypcoB  Ji0
KOHEYHOT0 NMOTpeOuTes;
TPaJAMIMOHHBIE ¥ HETPaJUIUOHHBIC
WCTOYHUKH SHEPTUH, BO30OHOBIISIEMBIC
U HEBO30OHOBISIEMBIE  HCTOYHUKH
SHEPIHH;

AHAJIM3UPOBATh ECTECTBCHHOHAYYHYIO
CYIIHOCTh MpPOOJIeM, BO3HUKAIOIIUX B

xoJe po¢eCCHOHAITBHOM
JIeATEIbHOCTH;

OCHOBBI  BBITIOJIHEHHUSI PacyeToOB C
HE0OXOTMMBIMU 000CHOBaHUSMHU
MEpOIPUATUN 3(0) 3KOHOMHH
SHEPropecypcoB, notrpeObHOCTH

MOAPAa3IEICHUN NpENIPUATUA B
JJIEKTPUYECKOM, TEIUIOBOM M JPYTUX
BUJaX OHEPrHM, Yy4YacTBOBaTb B
pa3paboTKe HOPM HX pacxojia, peKuma
paboThI MOIpa3IeNIeHI IPEIPUSITHS,
UCXONsl W3 HX MOTpeOHOCTeH B
DHEPIUHU.

chal"MeHTapHBIe 3HaHUA

Henonuele 3Hanus

CdopmupoBanHbIe,
HO CoZiepKallne
OTJIeNbHBIC
POOEIIbI 3HAHUS

CdhopmupoBaHHbIe
CHCTEeMaTHYECKHUE
3HaHUS

Kelic-3amanus,
3alaHus U1
KOHTPOJIbHOU
paboThI, TEMBI
pedeparos,
JIOKIIAJIOB.




yMeTb: YMeHuUsI TOIHbIE, CdopmupoBaHHBIC
— yYMeTh IUIAaHUPOBATh W CTABHUTH 33Ja9d JTOTTYCKAIOTCS YMmenus
WCCIIEIOBAHUSA, BBIOWPATh  METOJBI HeOOoJIbIINe
JKCIICPUMEHTAIBHOMN paboThI, OIIMOKHU
WHTEPIPETUPOBATh W  MPEICTABIATH YacTtuyHbIe yMEHHS Henonuele ymeHus
pe3ynbTaThl HAyYHBIX HCCIIETOBaHUM,
JlaBaTh TPAKTUYCCKHE PEKOMCHIAINU
0 WX BHEJPCHUIO B TIPOU3BOJICTBO.
BJIA/I€Th: B YcnenrHoe u
—  OCHOBHBIMHU XapaKTEePUCTUKAMU CUCTEMAaTUYECKOM CHUCTEMaTUYECKOE
IMPOMBITIIJIICHHBIX HUCTOYHHUKOB IIPUMCHCHUHN IIPUMECHCHUC
BBIOPOCOB 3arpsI3HSIONIUX BEIICCTB; Hecucrtemarnyeckoe HaBbIKOB HAaBbIKOB
. YacTuuHOE BlaJeHNe
MeTOoaMHI MpeBapUTEIbHOMI HABBIKAMIL MIPUMEHEHHUE JIOITYCKAIOTCS
00pabOTKH OCaIKOB CTOYHBIX BOJ, MX HaBBIKOB MPOOEIIBI
(hbuznueckoit CYITHOCTBIO u 3HAHUN
Ha3HAYEHHEM, o0ecreyeHus

0€30IacCHOCTH OKPYKAIOIICH CPe/IbL.




8. OcobeHHOCTH peasM3auny JUCHMILIMHBI VIS HHBAJUI0B U JIMI C

OrpaHu4Y¢HHBbIMHA BO3MOKHOCTHAMMU 310POBbA

Jlns  ocymiecTBIEHUS NPOLEAYpP TEKYIIero KOHTPOJS YCIIEBa€MOCTH M IPOMEKYTOYHOM
aTTeCTallu OOYYaIOUIMXCS CO3/1aHbl (POHIBI OICHOYHBIX CPEJCTB, aJlaITUPOBAHHBIC JUISI MHBAIUAOB U
JUIl C OrPAaHMYEHHBIMH BO3MOXKHOCTSMHU 3J0POBbS M MO3BOJSIONIME OLEHUTH JOCTIKEHUE WMHU
3aIUIAHUPOBAHHBIX B OCHOBHOH 00pa3oBaTENIHON MNpOrpaMMe pe3yiabTaTOB OOYYCHHS H YPOBEHBb
cOPMUPOBAHHOCTH BCEX KOMIICTEHIMH, 3asBICHHBIX B 00pa3oBaTenbHON mporpamme. Dopma
NPOBEACHUS TEKyIIeH aTTecTallMd s CTYJCHTOB-MHBAJIUAOB YCTAHABIMBACTCS C  Y4ETOM
WH/IMBUIYAIbHBIX TCUXO(U3MYECKHX 0cOOeHHOCTeH (YyCTHO, MMCbMEHHO Ha Oymare, MUCHbMEHHO Ha
KOMITbIOTEpe, B Qopme TecTupoBaHus U T.m.). [lpm TectupoBanum aist cnaOOBHISIIMX CTYAECHTOB
UCTIONIB3YIOTCSL (DOHIBI OLIEHOYHBIX CPEACTB C YKPYIMHEHHBIM mpudToM. Ha sK3ameH mpuriamaercs
CONPOBOKIAIONINH, KOTOpPBI  OOECIeYrBaeT TEXHUYECKOE COMPOBOXKICHHE cCTynaeHTy. Ilpum
HEOOXOUMOCTH CTYACHTY-UHBAIUAY MPEIOCTABIISACTCS JOTOTHUTEIBHOE BPEMs ISl TOJITOTOBKH OTBETA
Ha O9K3aMmeHe (wiam 3adere). OOydaromuecs € OrPAaHUYEHHBIMH BO3MOXKHOCTSAMHU 370pOBbS U
oOydJaromuecss WHBAJIHIbl O0ECHEYMBAIOTCS TEYATHBIMU M 3JEKTPOHHBIMH  00pa30BaTeIbHBIMU
pecypcamu (TporpaMmbl, y4eOHBIE TOCOOWS IS CaMOCTOSITEIBHOH paboTel W T.A4.) B (opmax,
aIalTHPOBAHHBIX K OTPAaHHYEHHSIM X 3I0POBbS U BOCIIPUATHS HHPOPMALIUH:

1) U1l MFHBAJIUIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI 110 3PEHHIO:

- JUIS CcJembIX: 33/JaHus U1 BBIIOJHEHHWS Ha CEMHUHApaX M MPAaKTUYECKUX 3aHATHUSIX
oopmisiroTcst  penbeHO-TOUCUHBIM mpupTOM bpaiins wiam B BUAE DIEKTPOHHOTO JIOKYMEHTA,
JOCTYITHOTO C TOMOINBIO KOMITBIOTEpA CO CIEHUAIM3UPOBAHHBIM TPOTPAMMHBIM 00€CIICUeHUEM IS
CIIETIBIX, JINOO 3aUUTHIBAIOTCS ACCUCTEHTOM; TUCbMEHHBIE 3a/IaHUs BBIMOJIHAIOTCS Ha Oymare penbedHo-
TOYeYHbIM HIpUpTOM bpalas uIM Ha KOMIBIOTEPE CO CHEIMAIM3UPOBAHHBIM MPOrPaMMHBIM
obecriedeHneM Jisi CIeNbIX MO0 HAJUKTOBBIBAIOTCS ACCHUCTEHTY; OOydYaloUIMMCS Ul BBIIOJIHEHUS
3aJJaHus TIPU HEOOXOJIUMOCTH TPEIOCTABISICTCS KOMIUIEKT MUCHMEHHBIX NMPHHAUICKHOCTEH M Oymara
IUIE  TUChbMA  pelbeHO-TOYEYHBIM IPUPTOM bpaiiis, KOMIBIOTEp CO CHEIHATN3UPOBAHHBIM
MPOrpaMMHBIM 00€CTIeYeHHEM IS CIIETbIX;

- IS c1a0oBUAAIIMX: o0ecreyrBaeTCsl UHIUBUYyaJIbHOE PAaBHOMEPHOE OCBEILICHHE HE MEHee
300 mrokc; oOywaromMMmcsl JJs  BBINOJIHEHMS 3aJaHusd TpPH  HEOOXOAMMOCTH MPEJOCTaBISAETCS
YBEIIMYHMBAIOIIEE YCTPOWCTBO, BO3MOXKHO TAaKK€ MCIOIB30BaHUE COOCTBEHHBIX YBEIWYHBAIOIINX
YCTPOICTB; 3a/laHMsl U1 BBIMIOJIHEHUS 3a/JaHUH 0OPMIISIOTCS YBEIMYEHHBIM MIPUPTOM;

2) JUIs. THBAJIUIOB U JIUIL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBBS MO CJIYXY:

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

3BYKOYCHUJIMBArOIIas arrmaparypa HUHAWUBUAYAJIBHOI'O IIOJIb30BAaHUA, MMpEaOCTaBIAOTCA  YCIYI'U



CYpJIOTIEPEBOUNKA;

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

3) JUIS JIAIl C TSDKENBIMU HApYHICHUSIMH pPEYH, TIyXUX, CIA0OCHBIIIANUX JICKIHH |
CEMHUHAPHI, TPOBOANMBIC B YCTHOU (popMe, TPOBOATCS 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
(GYHKIUH BEpPXHUX KOHEYHOCTEW WM OTCYTCTBHEM BEPXHUX KOHEYHOCTEW: MHCHMEHHBIC 3aJaHMs
BHITIONHSIOTCS. HAa KOMITBIOTEPE CO  CICHUATM3UPOBAHHBIM IPOTPAMMHBIM  O0ECIICYCHUEM  WITH
HA/IMKTOBBIBAIOTCSl ACCUCTCHTY; BBINIOJIHEHUE 3a/IaHU (TECTOB, KOHTPOJIBHBIX pa0oT), IPOBOJUMBIC B

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

9. YueOHO-MeTOAUYECKOE U HHPOPMALIMOHHOE 00ecreuyeHre JUCHUIINHbI

9.1 JInteparypa:

1 VYmakoB B.fl. CoBpeMeHHbIe TPOOIEMBI AJIEKTPOIHEPTETUKH [ DIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ YmakoB B.Sl.— DiekTpoH. TekcToBble JaHHbIe.— ToMcK: TOMCKHI OJUTEXHUYSCKUN
yauBepceuteT, 2014.— 447 ¢.— Pexxum nocryma: http://www.iprbookshop.ru/34715.html.— 9BC
«IPRbooks»

2 Bopouunn A.U. CoBpeMeHHBIE TPOOIIEMBI TEIJIOTa30CHA0KEHUST HACEJIEHHBIX MECT U
OpennpusATHiA [ DIEKTPOHHBIN pecypc]: yuedHoe mocobue (kypce nekiuit)/ Boponnn A.M.—
DeKTpOH. TeKCTOBBIE JanHbIe.— CTaBpomnoib: CeBepo-KaBkasckuii ¢enepanbHblii YHUBEPCHUTET,
2014.— 199 c.— Pexum nocryna: http://www.iprbookshop.ru/63223.html.— 3B5C «IPRbooks»

3 JaBpi1oB A.II. OCHOBBI MEXaHUKH KUIKOCTH U Ta3a (CoBpeMeHHbIE POOIeMbl TEXHUKH,
TEXHOJIOTUI U MH)KEHEPHBIX pacueToB) [DneKTpoHHbIH pecypc]: MoHorpadus/ JlaBeiios A.IL.,
Bammymun M.A., KaparaeB O.P.— DnektpoH. TekcToBbie qanHblie.— Kazanb: Kazanckuit
HallMOHAJIbHBIN MCCIIEI0BATENbCKUN TeXHOIOrMYeckuil yausepcuret, 2014.— 109 ¢.— Pexum
noctymna: http://www.iprbookshop.ru/63753.html.— 3BC «IPRbooks»

4 Pynenko E.}O. CoBpeMeHHbIe TPOOIEMbI S5KOJIOTHH, SHEPTO- U PECYPCOCOEPEKEHMS B
OMOTEXHOJIOTHH [ DJIEKTPOHHBIN pecypc]: mabopaTopHsblil npakTukym/ Pyaenko E.FO.—
DIIEKTPOH. TEKCTOBbIE NaHHble.— Camapa: CaMapCKHil rocyJapCTBEHHbBIN TEXHUUECKUI
yausepcuteT, ObC ACB, 2018.— 51 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/90918.html.— 5BC «IPRbooks»

3) CoBpemeHHbIe MPOoOIEMBbI SKOJIOTHH U TPUPOI0NOIB30BaHus [ DNEKTPOHHBIN pecypc]: yueOHOo-
metoaunyeckoe nocobue/ T.I'. 3enenckas [u aAp.].— DIEKTPOH. TEKCTOBBIE TaHHBIE.—
CraBponois: CTaBpoOIOILCKUH TOCYIapCTBEHHBIN arpapHblil yHuBepcuret, 2013.— 124 ¢.—
Pexxum noctyna: http://www.iprbookshop.ru/47355.html.— 3BC «IPRbooks»

6 Ky3pmuuoB A.B. CoBpeMeHHbIe Tpo0IeMbl YIIpaBiIeHUs IEPCOHANIOM [ DIEeKTpOHHBIN pecypc]:
yuebHo-MeToauueckoe nmocooue/ KysbMuHoB A.B.— DieKTpoH. TEKCTOBbIE JaHHbBIE.—
Cumbeponons: YHUBEPCUTET IKOHOMHUKH U yrpaBierus, 2019.— 48 ¢.— Pexxum poctyna:
http://www.iprbookshop.ru/89497.html.— 3B5C «IPRbooks»




9.2 MeToauuyecKue YKazaHusd MO OCBOCHHUIO NTUCHHUIIJTHHBI (! ![ZI/IHO)KCHI/IGQ

B) UHTEepHET-pecypchbl

Humepunem pecypc - WWW.Qstou.ru snexmponnas ouonuomexka DbC «IPRbooksy, “KoHcynbrant
cryaenta”, “Ibooks

1. | news.tpu.ru>CobbrTHsh>... Sovremennye p.html
igrate.comyenergetics/problemy...energetiki/
Arhangelsk.BezFormata.ruyJlenras...-laverova/9232187
new.mephi.ru>entrant/mephi/remote-projects/modern...
petrsu.ru>Chairs/KEPIE/Belyakov_genenerg.pdf
cendomzn.ucoz.ruindex/0-19460
mpei.ruylang/rus/main/aboutuniversity/

knowledge.allbest.ru»

grandars.ruyucTUTy > MHpOBas SKOHOMHKay DHEPreTHUECKas mpooieMa

©|0 N T~ Wi

r) IPOrpaMMHOe H KOMMYHMKAIIHOHHOE o0ecreyeHue
CpencTBa obecriedeHUs] OCBOCHUS UCIUIIIUHbI
Pacuernsie kommbrorepubie mporpammbl: MATHCAD, EXEL.

1. DneKTpOHHBIA KOHCIEKT JIEKIUI U 3JEKTPOHHO-00YYAIONINi KOMIUIEKC M0 JUCHUILTUHE TecThl
JUTSL KOMITBIOTEPHOTO TECTUPOBAHUS CTYJCHTOB

10. MaTepI/IaJILHO-TeXHl/I‘IeCKOC o0ecneueHue AUCHUIIINHBI

Kiacc ¢ mnepcoHanbHbIMM KOMIIBIOTEPAMHM JUIsI IIPOBENCHMSI NPAKTUYECKUX 3aHATUH U
BUPTYyaJIbHBIX JJA0OPATOPHBIX PadOT.

YueOusie aynuropun kadenpsl "Ternorexaunka u ruapasiauka” B YK ITHTY — Ne 4-20, Ne4-47 u
Ne4-49  cnabGkeHHBIE MYJIBTUMEIUWHBIMH CpPEICTBAMH MJIs TMPEACTABICHUS IpE3eHTAlMil M Mokasa
y4eOHBIX (PUIBMOB.

[Iporpamma cocTtaBieHa B COOTBETCTBUU € [ OCymapCTBEHHBIM 00Opa30BaTENbHBIM CTAaHAAPTOM
BbICIIEro MpodeccuoHanbHOro obpazoBanus mno HamnpasieHuto 13.03.01 — TemnosHepretuka u
TEIUIOTEXHHKA.

11. lonoiHeHMs ¥ U3MEHEHUs B padoyeil mporpaMme Ha yueOHbIH 1o

JloroniHeHUsT M W3MEHEHUs B pabouue MNpOrpaMMbl BHOCSTCS €XKETroJAHO Iepes HayajioM HOBOTO
yuebHoro rona no Qopme. M3mMeHeHHsT TOJKHBI OQOPMIISITHCS JTOKYMEHTAJIbHO W BHOCSTCS BO BCE
YYTEHHBIE DK3EMILIAPBI.

IIpesenTanun:

Hacocel u rugponpuBosl

Dueprobanancel TOP ux cocrosiHue u kinaccuduxanms;

[Iporuo3sl pacronaraemMbIx 3a1aCOB U UX MCYEPHAHUSI.

Vroib. HpOTHO3BI pacnojiaracMabIX 3a11aCOB U UX UCUCPIIAHUA.

["oproune cianiel. [IporHO36I pacmoiaraeMbIX 3aacoB U UX UCUYEPITAHMS.

['mapossiekTpcTaHummn

TennoBbie U aTOMHEIE QJICKTPOCTAaHIIUHN

Termmonepenaya

Meponpusitust 1o 3HeprodpheKTUBHOCTH U dHeprocOepexenuto (20 crnaiinos);



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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DHeprocOepeXeHHE U €€ POJIb B )KU3HU o0mecTBa (52 ciaiiioB);

HNudopmanronHoe odbecrieueHre MpeaIpusTH IHEProcOepeKEHUIO U TOBBIIICHUIO
sHeprodhdexrtuBrocty (11 cmaitnos);

[TpuGopHbIil yueT 35exTposHepruu (58 crnaiiion);

DHEProeMKOCTh U YHEProdPpheKTHBHOCTH (28 crai10B);

Bozo6HOBNsIeMbIe HCTOUHUKH dHEpruH (15 cnaiinos);

[Tpo6nembl mepepaboTKH ChIpoil He(TH, 3arps3HEHUE TPYHTOBBIX BOJ.

ITpoGnemsl 3kcrutyatanini HeQTIHBIX MECTOPOXKACHUH.

OCHOBHBIE IPEUMYIIIECTBA TEPMOSIAEPHON SHEPTrETUKU

BuneopuniabMbl:

- JIBM>KeHME )KUJKOCTH B paboyeM KOJIece;

- Kak paboraer TOC;

- [Ipunnun paboTel KOTIIA;

- [TapoBoi xoren;

- [TapoBble TypOUHBI;

- [litams ropesku;

- KOpOTKOC 3aMBbIKaHUCEC,

- Tenno0OMEHHUKH;

- Typ6una K-800-240;

- Posxur kotna;

- ['pagupHy;

- [Ipuniun paboTsl Hacoca

- Pszanckas ['POC

- Xabaposckas TOII;

- DKCIuTyaTalusi S3HeproodJoKoB;

- Pabora neaspatopa;

- IIpuHnmn paGoThl ABIMOCOCA;

- [IpuHnMn paboThl IEHTPOOEKHOTO HACOCA;

- MHOFOCTyrIGH‘I&TLIﬁ HacocC,

- Hacoc [THC-1.




Tlpunooicenue

MeToauuecKkue YKa3aHus Mo OCBOCHUIO JUCHHUIIJIMHBI

«COBpeMeHHbIe HpOﬁJIeMbI SHEPIreTUKHU, TENJIOTCXHUKH U TCIVIOTEXHOJIOIHHU»

1. Metoanyeckue ykKa3aHusi JJisi OOYYAKOIIMXCH MO IUVIAHMPOBAHMIO W OPraHM3AIUU
BpeMeHH, He00X0AMMOro0 /IJIsl 0CBOEHUSI THUCHUIIMHBI.

W3ydeHne pekoMeHIyeTcs HadaTh ¢ O3HAKOMJICHHUS ¢ pabouell mporpaMmol JUCIUILTUHBL, €€
CTPYKTYpPOHl M coJep:KaHHeM pa3/ienoB (MoAysei), (OHIOM OIICHOYHBIX CPEJCTB, O3HAKOMHTBHCS C
yu4e0HO-METOINYECKUM U HH(POPMAIIMOHHBIM 00€CTIeUeHUEM TUCHIUTLIINHBL.

Huctuummna «CoBpeMeHHbIE NPOOJIeMbl dHEPreTHKH, TEIUIOTEXHUKH M TEIUIOTEXHOJOTHH
COCTOMT U3 9 CBsI3aHHBIX MeEXIy c000I0 TeM, 00ecHeUYMBAIONIMX IOCIEI0BaTeIbHOE H3Y4YCHHE
MarepHaa.

O6yuenne 1o aucuuminHe «CoBpeMEHHbIE MPOOJIEMbl HSHEPreTHKH, TEIUIOTEXHUKH U
TETUIOTEXHOJIOTUN» OCYIIECTBISETCS B CIEAYIONINX (hopMax:

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

2. CamocrostenpbHass pabota cryaeHTa (TOArOTOBKAa K JIEKUUSAM, OPAKTHYECKUM/
OPAKTUYCCKUM 3aHITHSIM, Tectam/pedeparaM/IoKiaaiaM/dcce, U UHBIM (opMaM MHCBMEHHBIX PadoT,
BBITNIOJTHEHHE aHaIKM3a KeHCOB, MHANBUAYAIbHAS KOHCYJIBTAIUS C TIPEIOIaBaTesIeM).

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

VY4eOHbIi MaTepHua CTPYKTYPUPOBAH M H3yYCHHE AUCUUIUIMHBI POU3BOANTCS BTEMAaTHYECKON
noclneaoBaTebHOCTH. KakaoMy NpakTHdeckoMy/ CEMHHAPCKOMY 3aHSATHIO M CaMOCTOSITEIbHOMY
U3YYEHHIO MaTepualia TPEAIIecTBYeT JIGKIHA 1O AaHHoW Teme. OOydaromumecss CaMOCTOSATEIBHO
MPOBOST NMPEIBAPUTENHHYIO MTOATOTOBKY K 3aHITHIO, IPUHUMAIOT aKTUBHOE U TBOPUYECKOE y4acTHE B
00CYXJIEHUH TEOPETHYECKUX BONPOCOB, pazdope MpOOIEMHBIX CHTyallMd M TIOMCKOB MYyTEH HX
pemieHus. MHorue mnpoOieMbl, H3ydyaeMble B Kypce, HOCAT IUCKYCCHOHHBIM XapakTep, uTO
IpernoiaracT MHTEPaKTUBHBIN XapakTep MPOBEICHHS 3aHATHI Ha KOHKPETHBIX IpUMepax.

Onucanue nocnea0BaTeIbHOCTH IeHCTBUI 00yJaroerocs:

[lpy w3ydyeHMM Kypca cieayeT BHHUMATENbHO CIYyIIaTh M KOHCIEKTHPOBATH MaTephal,
u3jaraeMblii Ha ayAMTOpPHBIX 3aHATUAX. I ero NOHMMaHMS W KauyeCTBEHHOTO YCBOEHUS
PEKOMEHIyeTCA CIIETYIOIIas MOCIEA0BATEIbHOCTD ICVCTBUM:

1. Ilocne okoHYaHUs Yy4YeOHBIX 3aHATUH U1 3aKpeIUIeHUs MaTepualia IMPOCMOTPETh U
00yMaTh TEKCT JIEKIUH, MPOCIYIIAaHHOW CEerojHs, pa3o0parh paccMOTpeHHble mpumepsl (10 — 15
MHUHYT).

2. IIpy mOATrOTOBKE K JIEKIMH CIIEAYIOIIEro JHS MOBTOPUTH TEKCT MPEIbIAyHIeH JIEKIUH,
HOyMaTh O TOM, Kakasi MOXKeT ObITh crieyromas Tema (10 - 15 munyT).

3. B Teuenue Henmenu BBIOpaTh BpeMst I pabOTHI ¢ JATeparypoi B Oubimoreke (mo 1
qacy).

4. IIpy NOArOTOBKE K MPaKTHYECKOMY/ CEMUHAPCKOMY 3aHSATHIO TOBTOPUTH OCHOBHBIE MOHSTHUS
0 TeMe, W3YYUTh TNPHUMEPHL. Pemas KOHKPETHYIO CHUTYallWio, - TPEABAPUTEIHHO MOHAThH, KaKOH
TEOPETUYECKHI MaTepuan HYXXHO HCIOJbh30BaTh. HaMeTWTh IiaH pemieHusi, mornpoOOBaTh Ha €ro
OCHOBE peluTh | - 2 mpakTHUUecKnue cuTyauu (J1ad.padboThl).

2. MeToauyeckne yKa3aHus 1o padore o0yyawuuxcsi BO BpeMsi IPoBeIeHUs JeKIHii.

Jlekimm  nmaroT  OOydyarOImMMCS ~— CHUCTEMAaTH3MPOBAaHHBIE  3HAHWS 1O  JUCIUIUIMHE,
KOHIIEHTPUPYIOT MX BHHMaHHE Ha HamOoJee CIOXKHBIX M BaXHBIX Bompocax. Jlekuuu OOBIYHO
W3JIaraloTcs B TPAJUIMOHHOM WM B TPOOJeMHOM cTwiie. [[si CTy/IeHTOB B OOJIBIIMHCTBE CITYy4acB B
npoOiieMHOM cTuiie. [IpoGneMHBI CTHIIb MO3BOJSIET CTUMYJIHUPOBATh AKTUBHYIO IMO3HABATEIBHYIO
JeATETLHOCTh OOYYaIOMUXCsl U UX WHTEPEC K JAUCIHUILUIMHE, (OPMHPOBATH TBOPUECKOE MHBIIIJICHUE,
npuberarh K MPOTHUBOIOCTABICHUSM U CPaBHEHUSM, JiejaTh 00OOIICHHs], aKTHBU3UPOBATh BHUMAHUE
00yJaronuxcst MyTeM MOCTaHOBKH MPOOJIEMHBIX BOITPOCOB, MTOOMIPAThH JUCKYCCHIO.



Bo Bpems JEKIMOHHBIX 3aHATHI PEKOMEHIYETCS BECTH KOHCIEKTHpPOBaHHE Y4eOHOTo
MaTepuana, oopamarb BHUMaHHEe Ha (POPMYIMPOBKH U KATETOPUH, PACKPBHIBAIOIIME CYTh TOTO WU
MHOTO SIBJICHUS, UJIU TIPOIIECCOB, BBIBOJIBI U MIPAKTHUECKHUE PEKOMEH IAllUU.

KoHcnekT neKnuu Jiydine Moapa3AeisaTh Ha MYHKTHI, COONIOAas KPACHYIO CTPOKY. DTOMY B
00JbII0M cTeneHu OyayT crocoOCTBOBATH BOMPOCHI IJIaHa JIEKIUH, MPEJI0KEHHBIE TPENOIaBaTENsIM.
Crnenyer oOpamarh BHUMaHHE Ha aKIICHTHI, BBIBOJbI, KOTOPHIE JENACT MpErnojaBareib, OTMedas
Hanbosee Ba)KHBIE MOMEHTHI B JIEKIIMOHHOM MaTepHualie 3aMedyaHusIMu
«BAXKHO», «XOPOIIO 3allOMHUTH» U T.Nl. MOXHO JA€naTh 3TO U C MOMOUIbIO Pa3HOIBETHBIX MapKepoB
WIH py4eK, TOTUePKUBasi TEPMHUHBI U OIIPE/ICTICHHUSL.

[lenecooOpa3no pa3zpaboTaTh COOCTBEHHYIO CUCTEMY COKpAIIeHHH, a0OpeBUaTyp M CHMBOJIOB.
Opnako npu nanbHeien paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIy4Ille 3aMEHUTh OOBIYHBIMU CIIOBAMHM JJIS
OBICTPOTO 3PUTEILHOTO BOCIPHSITHS TEKCTA.

PabGorass Haj KOHCIEKTOM JIEKIMH, HEOOXOAMMO HCHOJIb30BaTh HE TOJBKO OCHOBHYIO
JUTEPATypy, HO U TY JUTEPATYpPy, KOTOPYIO JOMOJHUTEIHHO PEKOMEHIOBAN MpenoaBareib. ViIMeHHO
Takas cepbe3Has, KpOMOTiuBas padoTa C JIGKIMOHHBIM MaTEpHUajJOM IO3BOJIUT TITyOOKO OBIAACTh
TEOPETUICCKIM MaTESPHATIOM.

Temartuka nexuuii gaercs B paboueil mporpaMmme TUCHUTUIMHEL.

3. Metoanueckue YKa3aHus o0yJammumcs 1o MOATOTOBKE K
NPAKTHYECKUM/CEMHUHAPCKUM 3aHATHUSIM.

Ha npakTH4ecKux/CeMHUHAPCKUX 3aHATUSAX TMPUBETCTBYETCS aKTHBHOE ydacTHE B OOCYKICHUU
KOHKPETHBIX CHUTYyallul, CIIOCOOHOCTh Ha OCHOBE IIOJIYYCHHBIX 3HAaHUW HaXOAWUTh Haubolee
3¢ (deKTUBHBIE PEHICHUS TOCTABICHHBIX IMPOOJIEM, YMETh HAXOAWTH ITOJIC3HBINA JOIMOJIHUTEITBHBIN
MaTepua 1o TeMaTUKEe CEMUHAPCKUX 3aHSITHA.

CryneHTy peKOMeHayeTCs CIeAyIoas CXeMa IMOATOTOBKY K CEMUHAPCKOMY 3aHATHIO:

1. O3HakomiileHHE C TMJJAHOM HOPAKTHYECKOTO/CEMUHAPCKOTO 3aHATHSA, KOTOPBIA OTpakaeT
COAEP)KAHUETIPEITIOKEHHOU TEMBI,

2. [IpopaboTaTh KOHCIEKT JICKIIHA;

3. [IpounTaTh OCHOBHYIO M JIOTIOJTHUTEIBHYIO JTUTEPATYPY.

B nporecce moAroToBKY K MPaKTUYECKUM 3aHSTUAM, HEOOXOAUMO 0OpaTUTh 0COOO0€BHUMAHUE
Ha CaMOCTOATEIIbHOE  M3Y4Y€HUE PEKOMEHJOBaHHOW  juteparypel. Ilpu Bcell  moJiHOTE
KOHCIEKTUPOBAHUS JICKIIMH B HEH HEBO3MOXHO U3JIOKUTh BECh MaTepHall U3-3a JINMUTA ayJUTOPHBIX
gacoB. [losTomy camocrositenpHas paboTa ¢ y4eOHMKaMH, Yy4eOHBIMH TIOCOOMSIMH, HAYYHOM,
CIIPaBOYHOMN JUTEpaTypOl, MaTepuaiaMy MepUOIUYEeCKIX HU3aHuil U VIHTepHeTa sBiseTcs Haubosee
3¢ ()EeKTUBHBIM  METOJOM  IIOJIYYCHHUS  JOMOJHUTEIBHBIX  3HAHWMA, TIO3BOJIICT 3HAYUTEIIHHO
aKTUBHM3MPOBATh Mpollecc OBIafeHHUs HHMopmanuen, crmocoOCTByeT Oojee TIyOOKOMY YCBOCHHIO
W3y9aeMoro Marepuaiia, GOpMHUpPYET y CTYICHTOB OTHOIICHHE K KOHKPETHOW mpobiieme. Bce HOBBIC
MOHSITHUS MO W3y4aeMOll TeMe HEOOXOAMMO BBIYYUTh HAM3yCTh M BHECTU B TJIOCCApUid, KOTOPBIH
1eniecoo0pa3Ho BECTH € CaMOT0 Havaja U3y4eHHus Kypca,

4. OTBETUTH HA BONPOCHI IJIaHA IPAKTUYECKOI0/CEMUHAPCKOTO 3aHATHS;

5. BBINOTHUTH JOMallIHEee 3aJaHKE;

6. [IpopaboTath TECTOBBIE 3a/IaHUS U 33/1a4H;

7. Ilpu 3atpyaHeHUsX cHhOpMyIHPOBaTh BOIPOCH! K IPETOAABATEIIIO.

PesynbTat Takoil paboThI 10JIKEH MPOSBUTHCS B CIIOCOOHOCTH CTYAEHTa CBOOOHO OTBETUTH Ha
TCOPCTUUCCKHUEC BOIIPOCHI MPAKTHKYMA, BBICTYNIATH W YYaCTBOBATH B KOJIJICKTUBHOM O6Cy>I(IleHI/II/I
BOIIPOCOB M3y4aeMOH TEMBbl, MPABUJIBHO BBIIOJIHATH IPAKTHUUECKUE 3aJaHds W WHbIE 3aJaHuf,
KOTOpBIE JAfOTCS B (DOH/IE OLIEHOYHBIX CPEACTB AUCIIUILIAHEI.

3. Meroanyeckne ykazaHus 00y4arIMMCs 110 OPTaHU3AIUHM CAMOCTOSITeIbHOI PadoThl.

Llenp opraHuzanuu camMOCTOSTENBHOW pa®oThl Mo AucuuIuIiHE «COBpeMEHHbIE MpPOOIeMbl
OHCPICTUKHU, TCIIOTCXHUKHN W TCIIJIOTCXHOJIOTUN - 9TO yrny6neH1/Ie u pacHiupeHUeC 3HAaHUHA B
00JIaCTH OCHOBHBIX COBPEMEHHBIX MPOOJEM SHEPreTHKH U DHEProTeXHOJIOTUH;  (opMHUpOBaHUE
HaBbIKa U UHTEpECca K CaMOCTOSTEIbHON MTO3HABATENIbHOM /1€ TeIbHOCTH.

CamocrosTenbHas paboTa 00yJaroUIuXxcs sBISETCS BaXXHEUIIMM BUIOM OCBOEHUS COJCPIKAHUS
JUCHUIITIMHBI, ITIOATOTOBKH K MPAKTUYCCKHUM 3aHATHUAM U K KOHTpOJIBHOI)’I pa60Te. CIO)Ia K€ OTHOCATCSA
U CaMOCTOATENIbHOE YriayOJieHHOe u3ydyeHue TeM jaucuumuiuHbl.  CamoctosTenbHas palorta



MpelCTaBIsieT cOO0M MOCTOSHHO JEHCTBYIOIIYIO CHCTEMY, OCHOBY 00pa3oBaTelIbHOrO Mpolecca U
HOCHUT WCCIIEIOBATEIbCKUN XapaKTep, YTO MOCIYKUT B OYyIylleM OCHOBAaHUEM Ui HAIHCAHUS
BBIMMYCKHOM KBaTU(UKALMOHHON pabOThl, MPAKTUYECKOTO MPUMEHEHUS MOJyYEHHBIX 3HAHUM.

Opranuzanus caMOCTOSTENFHON paboThl 00YUAIOIINXCS OPUECHTHPYETCS HA aKTUBHBIE METOIBI
OBJIQJICHUS] 3HAHUAMH, PA3BUTUE TBOPUYECKUX CIOCOOHOCTEH, mepexoJ OT TMOTOYHOro K
WHANBUIYATM3HPOBAHHOMY O0YUICHHIO, C YIETOM IMOTPEOHOCTEH M BO3MOXKHOCTEH JIMYHOCTH.

[IpaBuiibHas OpraHu3ands CaMOCTOSTEIbHBIX YYEOHBIX 3aHSATHUH, HX CHCTEMaTHYHOCTD,
1eecoo0pa3Hoe IJIAHHPOBAHUE pabOYero BPEMEHU IO3BOJISIET CTYASHTaM pa3BUBaTh YMEHUS U
HABbIKM B YCBOCHHHM M CHUCTEMaTH3al[MU MPUOOpETaeMbIX 3HAHMM, 00ecreyrBaTh BHICOKUN YPOBEHb
yCIIEBAEMOCTH B TIEPUO/ 00YUEHHUS], TOJIYYUTh HABBIKM MOBBIIICHHS MPOPECCHOHATBHOTO YPOBHSI.

[TonroroBka K MPAKTUYECKOMY 3aHSATHIO BKIIOYAET, KpPOME NPOpPabOTKHM KOHCIECKTa W
Mpe3eHTAllUU JICKIIUH, MOUCK JUTepaTyphl (IO PEKOMEHIOBAHHBIM CIIMCKAM U CaMOCTOSITENBHO),
MOJATOTOBKY 3aroTOBOK JJII BBICTYIJICHHMH TIO BOIPOCaM, BBIHOCUMBIM JUJISi OOCYXKIEHHUS TIO
KOHKpPETHOH TeMe. Takue 3aroTOBKM MOTYT BKJIIOYATh IUTAThl, ()aKThl, COMOCTABIIEHUE PA3TUYHBIX
MO3UIMI, COOCTBEHHBIC MBICTH. Ecmu mpobiema 3amHTEpecoBajga OOYYaroImIerocs, OH MOXET
MOJrOTOBUTH pedepar U BBICTYNIUTh C HUM Ha MpakTHYecKoM 3aHsATuH. [IpakTuueckoe3ansarue - 3To,
NPEekKIe BCEro, AMCKyccHs, OOCYXIEHHE KOHKPETHOW CHUTYyalldd, TO €CTh IMPEAINOoJIaracT yMCHHE
BHHUMATEJBHO CIIYIIAaTh WIEHOB MaJION TPYMIBI M MOJEPaTopa, a TAKKe CTapaThCsl BBICKA3aTh CBOE
MHEHHE, BBICKA3bIBaTh COOCTBEHHBIC HJICU M TPEUIOKCHUS, YTOYHSITH M 33]]aBaTh BOPOCH KOJUIEraM
10 00CYXICHUIO.

[Ipy moAroToBKe K KOHTPOJBHOM padboTe OOy4aroUIuiicsi IOJKEH IOBTOPSATH IMPONIEHHbBIN
MaTepuail B CTPOTOM COOTBETCTBMM C Y4e€OHOW MpOrpaMMoOi, HCHONB3YyS KOHCIEKT JEKUUH WU
JUTEpaTypy, PEKOMEHJOBaHHYIO mpernoaaBareneM. [Ipy HEOOXOAMMOCTH MOXXHO OOpaTUThCSA 3a
KOHCYJIbTAIlEeH U METOIMYECKON MOMOIIBIO K TIPEIo1aBaTeio.

CamocrosiTenbHast paboTa peann3yercs:

— HEMOCPEACTBEHHO B MPOIIECcCe ayIMTOPHBIX 3aHATUH - HA JICKIUAX, TPAKTUUECKUX 3aHATHUSAX;

— B KOHTaKT€ C MperojaBaTelieM BHE PaMOK PACIHCAHUS - HA KOHCYJIbTAIUAX M0 YICOHBIM
BOIPOCaM, B XOJi¢ TBOPYECKHUX KOHTAKTOB, MPU JHUKBUAAIMU 3a0JDKEHHOCTEH, MPHU BHIIOJHECHUH
WHNBUIYAIbHBIX 32/IaHUHN U T.1.

— B Oubnuoteke, aoma, Ha kadeApe MpU BHINOIHEHHMH OOydYalOMIUMCS Y4YeOHBIX U
MPAKTHYECKHX 3a7ad.

Buaest CPC u kputepuun onieHoK

(mo 6amnbHO-perTuHTrOBOM cucteme [THTY, CPC onenuBaercs B 15 6amioB)
Pedepar
Joxnan
Occe
VYyacTue B MEpONPUATHSIX

el NS

Tembl A camMOCTOSITENILHOM paboOThl MpomucaHbl B pabouel mporpamme JUCHUIUIMHBIL.
D(PGhEeKTUBHBIM CPEICTBOM OCYIIECTBICHUSI OOYYAIONIUMCS CaMOCTOSITEIbHOW pabOThI SIBISETCS
3JIEKTPOHHAs MH(OpMaAIIMOHHO-00pa30BaTeNbHasl cpe/la YHUBEPCUTETA, KOTOpas 00eCeuynuBaeT JOCTYI
K Y4eOHbIM IUIJaHaM, paboyuM TMporpaMMaM AUCHMILIMH (MOJyJeH), NpaKkTHK, K H3AaHUIM
JJIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.
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