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1. Heas u 3aga4u JMCHUIJIMHBI:

OcHoBHass meab Kypca: «CoBpeMeHHBIE TpPOOIEMBI HSHEPreTUKH, TEIUIOTEXHUKH |
TCIINIOTCXHOJIOTUHNY SABJIICTCA q)OpMI/IpOBaHI/Ie Y CTYyACHTOB 06H_[I/IX 3HAHUM IO OCHOBHBIM COBPCMCHHBIM
npoOiieMaM SHEPreTHKH U SHEPrOTEXHOJIOTHH, M3yYEHUE CTPYKTYPBI, TEOPETHYECKUX U TEXHHYECKUX
OCHOB W HNPHUHIHUIIOB (I)yHKI_[I/IOHI/IPOBaHI/ISI SHEPICTUUCCKHUX CUCTEM obecreyeHnst KHU3HCACATCIIbHOCTH
JIOJIE M TEXHOJOTMYECKMX IPOLECCOB C HCIOIB30BAaHWEM HETPAAUIMOHHBIX M BO300HOBISIEMBIX
HNCTOYHHUKOB SHCPrun, B COOTBETCTBUU C Tpe60BaHI/ISIMI/I COOTBCTCTBYIOIINX CAHHUTAPHBIX, CTPOUTCIIbHBIX
¥ TEXHOJIOTMYECKUX HOPM H MTPABUII AKCILTYaTALUH C YI€TOM HAICKHOCTH U SKOHOMHUYHOCTH.

3agaum IMCHUIUIMHBI: 03HAKOMJICHHE OOYYaIOLINXCSl C COBPEMEHHBIM COCTOSTHHEM SHEPIeTUKU
B MHUPOBOM MacmTabe, B CBOEH CTpaHe M pErMOHE, MPEICTaBUTh OCHOBHBIC MPOOJIEMBI SHEPTETUKU U
SHEPTCTUUCCKOT' O XO03SHMCTBA U U3BECTHBIE CITIOCOOBI UX paspClIiCHudA, U3Y4YCHUC MCTOHAOB pAllMOHAJIBHOI'O
UCTIONIb30BAHUS PA3IMYHBIX THUIIOB SHEPTOPECYpCOB C BBICOKOH 3((eKTHBHOCTHIO, HANEKHOCTBIO U
6e30macHOCThIO. [IpencTaBiIATE COBPEMEHHOE COCTOSTHUE SHEPTETUKH U BO3MOKHOCTH €€ 3(h(peKTUBHOTO
pa3BUTUS B TEPCHEKTHBE, C HCIOJB30BaHWEM HETPAJULIMOHHBIX W BO300OHOBIISIEMBIX HCTOYHHKOB
SHEPTUH.

2. MecTo TUCHHUIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

VYyeOnass  gucuumiuHa  «CoBpeMeHHbIE  MPOOJIEMBbl  DHEPreTUKH,  TEIUIOTEXHUKH |
TEIJIOTEXHOJIOTUU» OTHOCUTCS K 4acTH (OPMHUPYEMOM y4aCTHUKAMH OOpa30oBaTEIbHBIX OTHOIIECHUU B
yue6HoM 1aHe OII nanpasnenus 13.03.01 «TemnosnepreTuka u TEINIOTEXHUKA» U MPEAYCMOTpPEHA st
U3YyYCHHS B 3 ceMecTpe Kypca, Oa3upyercsi Ha 3HAHWHM OOIIETEXHUYCCKUX U CHCIUAIBHBIX AUCIHUILINH:
Xumust, Guznka, Maremarnka, Mexanuka, TexHndeckas TepMoanHaMuKa, [ uaporazoinHaMuka.

3. [lepeyeHb IVIAHUPYEMbIX Pe3yJbTATOB 00Y4YeHHUS IO AUCHUILIMHE (MOIYJII0), COOTHECEHHBIX €

HHAUKATOPAMH T0CTUKCHUSA KOMIIeTEeHII .



Taoauna 1

IInanupyemsie pe3yjbTaThl 00y4eHHs 10 AucuuiinHe (3YB)

Koa nmo ®I'OC NHaukaTopbl 10CTHKEHH S
OomenpodgeccuoHaIbHbIE

OIIK-3. Cnocoben | OIIK-3.1. /IleMoHCTpUpYET NOHUMaHUE 3HATD:
JIEMOHCTPUPOBATh MPUMEHEHHE | OCHOBHBIX 3aKOHOB JIBHKEHUS KHJIKOCTH — OCHOBHBIE METOJBI JOOBIYM W PAa3BEAKH MECTOPOXKICHUHN
OCHOBHBIX Croco0OB | W rasa; YTIE€BOIOPOAHOTO CHIPBS;
nonydyeHus, npeoOpazoBanus, | OI1K-3.2. [IpumeHser 3HaHUS OCHOB —  THUIIBL 3HEPropecypcos, BO3MOKHOCTH HCITOIb30BAHUL
TpaHCIIOpTa HW HCIIOJB30BAaHUA | THAPOra30JUHAMUKU IJIA paCuUCTOB pa3IUYHBIX TUIIOB DHEPTOPECYPCOB. U ux XapaKTEPUCTUKH,
TEIUIOTHl B TEIUIOTEXHUYECKUX | TEIUIOTEXHUYECKUX YCTAHOBOK M CHCTEM; — npoGneMbl  OKCIUIYaTAlMM  MECTOPOXICHHH  pasiIM4HBIX
YCTaHOBKaX U CHCTEMaX. OIIK-3.3. Mcnonb3yeT 3HaHuE SHEPropecypCoB;

TETUIO(U3UUECKUX CBOUCTB PabOUnX Tel

MIPH pacueTax TeIIOTeXHUUYECKUX yMeTb:

YCTaHOBOK M CUCTCM, — YMETh ONPENENATh IOTPEOHOCTH IPOM3BOJCTBA B TOILIMBHO-

OIIK-3.4. JlemoHCTpHPYET MOHUMaHHE DHEPreTHYECKUX  pecypcax,  IOATOTOBKE  OOOCHOBaHHMIA

OCHOBHBIX 3aKOHOB T€PMOJIMHAMHKH U
TEPMOJIMHAMUUYECKUX COOTHOILIECHUI;
OIIK-3.5. IIpumeHsieT 3HaHUSI OCHOB
TEPMOJIMHAMUKH JJIs1 PACUETOB
TEPMOJIMHAMHYECKHX TPOIIECCOB, IIMKJIOB
U UX TIOKa3aTenen;

OIIK-3.6. [IleMoHCTpHpYET TOHUMAHNE
OCHOBHBIX 3aKOHOB U CIIOCOOOB TepeHoca
TETUTOTHI U MacCHI,

OIIK-3.7. IIpumeHseT 3HaHUS OCHOB
TEIJIOMacCOOOMEHA B TEIIIOTEXHUUECKUX
yCTaHOBKaX.

TEXHUYCCKOTO IICPEBOOPYIKCHUA, PA3BUTHA 3HepFOXOSHﬁCTBa,
PECKOHCTPYKIMU W MOJACPHHU3aIHNN HpeI[HpI/ISITI/II\/JI - NCTOYHHUKOB
9HEPIUU U CUCTEM 3Hepl"OCHa6)KCHI/ISI;
BJAJ1€Th:

— CHOCOOHOCTBIO K OMpPECACICHUTIO MmokasaTrelieli TEeXHHYECKOTO
YPOBHA NPOCKTUPYCEMBIX 00BEKTOB MIIM TEXHOJOTHYECKHUX CXEM,

— IMIPOrHo3amMu paciojiaracMbIx 3aracoB OHEPropecypcon
Pa3iIMdIHOTO IMPOHCXOKIACHUA n OpeACTaBJIATH YCIOBUA HX
COXPAHCHUS U BO3BMOXKXHOCTHU UX UCUCPIIAHUS;

— MCTOAdaMH KJ'IaCCI/Iq)I/IKaI_II/II/I OCHOBHBIX 9JICMCHTOB T'CIIMOCHUCTCM,

IIpodeccnonanbHbIe
IIK-3. [ 0TOBHOCTEHIO K IK-3.1 JemoHCcTpHpYyeET 3HAHUE | 3HATh:
obecriedeHn o 6e30MmacHoi HOPMAaTHBOB o 00ecrneueHUIo — mpoOJIeMbl JIKOJIOTHYECKON O€30MacHOCTH TIpH  J100BIYe |

paboTHI HA TIPOU3BOJICTBE U
HKOJIOTHYECKOI 0€30MmacHOCTH

— TpAJWIMOHHBIE W HETPAJAWIMOHHBIC WCTOYHUKHA DHEPTHUH,
Ha 9KCILUTyaTHPYeMBIX 00BbeKTax | okcruryarupyemsix OILJL; BO300HOBJISIEMbIE H HEBO30OHOBIIIEMbIE UCTOUHUKHU YHEPTUH;
OIA. MK-3.2 Vuacteyer B paGote 10 — aHANM3MPOBAaTh €CTECTBEHHOHAYYHYI0 CYIIHOCTH MpPOOJIEM,
paspaboTke HOpM - METO/IOB BO3HHKAIOIINX B X0JI€ MPOPECCHOHATTBHOMN e TeIbHOCTH;

6e3omacHoil paboThl Ha MPOU3BOJICTBE U
9KOJIOTMYECKOM Oe3omacHOCTH

TPaHCIIOPTE YHEPTOPECYPCOB 10 KOHEYHOTO MOTPEOUTEIIS;




oOecrieueHrsT TEXHUKH OE30IaCHOCTH Ha
MIPOM3BOICTBE, MOJITOTOBKE u
peanu3alnny SKO3aMUTHBIX MEPOTIPUITHIA
na OIJI.

— OCHOBBI BBIIIOJIHEHUSI ~ pPacyeTOB c HEO0OXOIMMBIMH
000CHOBaHMSAMHU MEPONPHUATHI MO SKOHOMHUHU HHEPrOPecypcoB,
NOTPEOHOCTH TMOAPA3EICHUM MPEeANPUITHS B IJIEKTPUUYECKOM,
TEIUIOBOW M JIPYTHX BHJAX SHEPrHH, Y4acTBOBATh B pa3padOTKe
HOPM HUX pacxofa, pexuma paboTel  MOApa3JeNeHUn
NPENPUSATHS, UCXOIS U3 UX TOTPEOHOCTEH B SHEPTUH.

yMeTb:

— YMeTh IUIAHUPOBATh M CTAaBUTh 3aJ[aud MCCIICJOBAHMs, BHIOUPATD
METOAbl SKCHEPUMEHTAJIbHON padOThl, HMHTEPIPETUPOBATH U
IIPEJCTaBISATh PE3ylbTaThl HAYYHBIX HCCIEIOBAaHUM, 1aBaTh
IPAaKTUYEeCKHEe  PEKOMEHJAllMd [0 WX  BHEIPEHHUIO B
IIPOU3BOJICTBO.

BJ1a/IeTh:

— OCHOBHBIMM XapaKTEpUCTHKAaMM IPOMBIIUIEHHBIX HCTOYHHUKOB
BbIOPOCOB 3arpsI3HAIOLIUX BEILIECTB;

— METOoJlaMHU IPEIBAPUTEIbHON 00pabOTKMU OCa/JIKOB CTOYHBIX BOJI,
uX (U3MUECKOW CYIHOCTBIO M Ha3HAuYeHUEM, oOecredeHus
0€30IaCHOCTH OKPY’KaIOLIeH Cpeabl.




. O0beM qUCHUIIMHBI ¥ BHABI Y4eOHOH padoThI

Taoauma 2
Bcero CemecTpbl
Buna yuyeoHoii padoThl 4acoB/ 3a4.e]l. 3 4
00 300 0P0 300

KonTakTHas padora (Bcero) 48/1,3 18/0,5 48/1,3 18/0,5
B ToMm uucne:
Jlexuun 32/0,9 10/0,3 32/0,9 10/0,3
[IpakTrueckue 3aHATHS 16/0,4 8/0,22 16/0,4 8/0,22
CeMuHapbl
JlabopaTopHbIie paboThI
CamocrosiTesibHasi padoTa (BCero) 60/1,66 | 117/3,25 | 60/1,66 | 117/3,25
B ToMm uncne:
Kypcogas pabora (mmpoekT)
PacuetrHo-Tpaduueckre paboThI
TP
[IpesenTarnuu 22/0,6 22/0,6
Pedepatsl 16/0,4 32/0,9 16/0,4 32/0,9
Jlokaapl
W (wn) apyrue BUIBI CaMOCTOSITEIIbHOMN
paboThI
[ToaroroBka K J1abOpaTOpHBIM paboTam
[ToAroToBKa K MPaKTUYECKUM 3aHATUSIM 22/0,6 | 27/0,75 22/0,6 27/0,75
[ToaroroBka K 3a4eTy
[ToaroroBka K ’K3aMeHy 22/0,6 36/1,0 22/0,6 36/1,0
Kontposnb 36/1,0 9/0,25 36/1,0 9/0,25
Bupa orueTrHocTH 9K3aMEH | DK3aMEH | DK3aMeH | dK3aMeH
Oo6mas BCEI'O B yacax 144 144 144 144
Tpyaoemkocts | BCET'O B 3a4. 4 4 4 4
AHCHHUTILINHBI eIMHUIAX




5. Coaep:xanue TUCHUIINHBI

5.1 Pazaeanl IMCHUILINHBI M BUALI 3aHATHHA

Taoauna 3

Ne
n/n

HaumeHnoBaHmue pasjaesa
AUCHMILIMHBI 10 CeMecTpam

Yacel
JEeKIMOHHBIX
3aHATHH

Yacel
JIa00pPATOPHBIX
3aHATHI

Yacsl
NPAKTHYECKUX
(ceMHUHAPCKHUX)

3aHATHI

Bcero uacos

0PO | 390

090 | 390

0®0 | 390

0®0 | 390

Pounb sHEpreTHky B pa3BUTHH
YeJIOBEUYCCKOT0 00IIecTBa
3amachl SHEPropecypcoB U MX
npou3BoscTBo. Hedp1h

[Ipou3BoCTBO U pacnpeneneHue
rasa, yrisi ¥ TOPIOYMX CIIAHIIEB

OHeprus atoma. SnepHoe
toruuBo. TepmosiiepHast SHeprus

Herpaagumnuonnsie

1 BO300OHOBJIIEMbBIE HCTOUYHUKHU
sHepruu. [lonydyenue u
WCIIO0JIb30BaHUE T€OTEPMATIbHON
SHEPTHH

®dusnyeckue OCHOBBI IIPOLIECCOB
peoOpa3oBaHus COTHEYHON
sHepruu. Temnosoe
aKKyMYJINPOBaHHE YHEPTHUHU.
Berposnepreruka

DHeprusi OKeaHa.

ArpoTOmnamnBo.
[TpombItieHHBIE U OBITOBEIC
OTXOJbl KaK TOILUIMBO.
DKcrutyaranus Tero-
HHEpProyCcTaHOBOK

OCHOBHBIE TCINIOTEXHUYSCKHUE
XapPaAKTCPUCTUKHU OPTaHUYICCKOT'O
TOIIJIMBA.

DKonornyeckre npoodaemMbl
SHEPTeTHUKU. 3arpsI3HEHHE
aTMoc(epbl 1 HOPMUPOBAHUS
CoJiepKaHUE BPEIHBIX BEUIECTB B
OKPYKaIOILIEH Cpeibl.

XUMAYECKHE W OMOJIOTHYECKUE
METOIBI OYHMCTKH CTOYHBIX BOI

HUTOTI'O:

34

17

51




5.1 JleknuoHHBbIE 3aHATHSA

Tadoauna 4
Ne HaumenoBaHue pa3jaesa
Coaepixanue pasgena
n/n JUCIHMILTHHBI
1 2 3

Tunel  sHepropecypcoB. BO3MOXKXHOCTM  MCIIOJIB30BAHMS
pPa3sIMYHBIX  THIIOB  JHEPropecypcoB.  XapaKTEpUCTHKU
HCIIOJIb30BAaHUS SHEPrOpECyPCOB.

IIporHo3sl pacrnoslaraeéMblX 3alacoB M HUX HCYEpHaHUS.
[Ipobnembl n00bIYM M TpaHcmopra HehTH. Pa3Bemounoe
OypeHue u MpoOJEeMbl OO0YCTPOMCTBA MECTOPOKICHHS.
Ponb snepretuxu B pazsutuu | [Ipobnemsbl  skcmmyatanmu  MecTopokiaeHuid.  I[IpoGiemsr

| | 1emnoBeueckoro obuecTsa MOITYyTHOTO ra3a. [IpoOiembl SKoIornyeckoil 6e30macHOCTH
3armacel JHEPrOpeCcypcoB M UX | IpU J00bMe u TpaHcnopre Hedtu. Bwidop Tpacc s
npousBoacTBo. Hepts MarucTpaibHBIX HeTenpoBOIOB. Hanéxnocts

He(TENnpPOBOAOB, IUATHOCTHKA COCTOSIHHH TPyOOTpPOBOJIOB,
mpoOyieMbl yTeuek. TaHKepHbIe MEPEeBO3KH CHIPOW HEPTH U
HedTenpoaykToB. [IpoGiembl mepepaboTku ChIpod HedTH,
3arpsi3HEHUE TPYHTOBBIX BOJI.

Ilpupoonsiii 2a3. IIporHO3bI pacrionaraeMbiXx 3amacoB M HX
ucuyepnanusi. [Ipobrmembl [00BIMM UM TpaHCHOpPTa rasa.
Pa3zBenounoe OypeHue u mpoOsieMbl 00YCTPOKCTBA Ta30BBIX
MecTopoxIeHUH. [Tpobaembl KCITyaTaliii MECTOPOXKACHUS.
Vruim3auuss NOTEHIUAIbHOW JHEPIUU  MarucTpaJbHOTO
IIPUPOJIHOTO rasa Ha ra3zopas/1aTOYHbIX "
ra3opacupeeuTeabHbIX CTaHIIMSIX. [IpoGnembr
HKOJIOTUYECKOM 0e30macHOCTH Npu J100bIYEe W TpaHCIOPTE
[IpousBoacTBo 1 IIPUPOAHOTO rasza.

2 | pacmpenerneHue ra3a, yris 1 Y2onv. IIporno3sl pacnonaracMsIx 3al1acoB M UX UCUEPIIAHMSL.
TOPIOYHX CIIAHIIEB [IpoGnembl 100bIMM M TpaHCIOPTA YIJISL. [TpoGnembr
HKOJIOTUYECKOM 0e30macHOCTH NHpu J00bIYEe W TpaHCIOPTE
YIS

I'oprouue cananyvi. I1IporHo3pl pacrnonaraeMplx 3amacoB M HX
ucyepnanus. IIpobrmembl JOOBIYM U TpaHCHOpPTa TOPIOYUX
cianieB.  [IpoGieMbl 3KOIOTHYECKOH OE30MacHOCTH IPH
N00bIYe ¥ TPAHCIIOPTE FOPIOYMX CIIAHIIEB.

Hoepnoe monauso. ITporHo3sl pacrojaraeMbIX 3aracoB U UX
ucyepnanus. IIpobrmembl MpoOM3BOJICTBA M  TpaHCHOPTa

SJIEPHOTO  TOILIUBA. [Tpobnembl  3KOIOTUYECKOM
0€30I1aCHOCTH NP NPOU3BOACTBE U TPAHCIOPTE SAIEPHOTO
TOILJIMBA.

OHeprus atoma. SnepHoe
3 | rorumBo. TepmosinepHas
JHEprus

OCHOBHBIE TPEUMYIIIECTBA TEPMOSIIEPHON dHEPTETUKN. THIIbI
TEPMOSIIEPHBIX ~ peakTopoB.  [Ipobiembl  ympaBisieMoro
TepMosiiepHoro cuHte3a. [IpoGiembl yaep:kaHus IUIa3Mbl B
TEpMOsIIEpHOM ~ peakTtope. [IpoOneMbl  TemnooTBOga B
TEPMOSICPHBIX PEAKTOPaAX.




3

Herpagunuonnsie

U BO30OHOBIISIEMBIE
HMCTOYHUKHU YHEPTUH.
[losydyeHne u UCIIONB30BAHKE
reoTepMajbHON SHEPTrUU

TpaguumoHHBIE M HETPaJAULMOHHBIE HCTOYHUKU DSHEPrHUH.
3amacel W JMHaAMHMKa TOTPeOJCHHS  IHEPropecypcos,
nonutuka Poccum B o0jacTh  HETPajMLMOHHBIX U
BO300HOBIISIEMBIX UCTOYHUKOB dHEprun. OCHOBHBIE OOBEKTHI
HeTpaAuLMOHHON 3HepreTuku Poccuu. CosiHeuHas 3Heprus.
O0BEMBI 1 3¢ (eKTUBHOCTS TPUMEHEHU. [ 'eoTepmarnbHas
sHeprus. Pacnpenenenue, o00BEMBI W 3PPEKTUBHOCTH
npuMeHeHus. BerpoBas  sHeprus.  Pacmpenenenue  u
3¢ EKTUBHOCTD IPUMEHEHHUS. BonnoBast ~ sHeprus.
Nwmeromuecs: BO3MOXXHOCTH M 3((HEKTUBHOCTh MPUMEHEHUSI.

[TpunuBHas sHeprus. Mmerommuecs BO3MOXXHOCTU U
3¢ (HeKTHBHOCTH TPUMEHEHUS1. buoTommao. OTxo0/1bI.
TennoBoi pEXKUM 3eMHOH KOPBI. Hctounnku
reoTepManbHOro Teruia. Ilog3eMHBIE TepMalbHBIE BOJBI.
3amacel U pacHpocTpaHeHHe TepMalbHbIX BoA. CocTosHuE
reoTepMajbHOM SHEpreTuku B Poccun.

TennocHabxenue BBICOKOTEMIIEPATYPHOI CHJIBHO
MUHEpPAIM30BaHHOH TEpMalbHOW BOMOW. TerutocHaOxeHue
HU3KOTEMIIEPATypHOH MaJOMUHEpPAIN30BaHHON TEpMalIbHOM
Bojoi. IIpsAMoe wHcnonp30BaHUE TIE€OTEPMAIBHON JHEPTUU.
I'eoTepmanbHble JIEKTPOCTAHLMU € OMHAPHBIM  IIUKJIOM.
Cxewma Ilayxerckoii ['eo TOC.

®u3nYecKrue OCHOBBI
MIPOIIECCOB NMPe0Opa3OBaHMS
COJIHEYHOM dHEpruu
TemnoBoe akKyMyJIMpOBaHUE
sHepruu. BeTposneprernka
OHeprus okeaHa.

WNHTeHcuBHOCTD COJIHEYHOTO U3ITy4YEHUS.
@DoTodNEeKTPUUECKHEe CBOWCTBA p—n  mepexonga. Bonbt-
amnepHas XapaKTepUCTHKAa  COJHEYHOI'O AJIEMEHTA.
KoHcTpykuus n maTepuansl COJTHEUYHBIX 2JIEMEHTOB.
Knaccupukanyus u  OCHOBHBIE 3JIEMEHTHl TEIHOCHUCTEM.
Konuentpupyromue reavonpueMHuku. [Inockue comHednsie
KOJUIEKTOPBI.

OHepreTndyeckuii  OamaHC  TEIJIOBOTO  aKKyMYJISTOpa.
Knaccudukanms AKKyMYJISITOPOB TEeIIa. Cucremsl
aKKyMyJIHpOBaHMs.  TemioBoe  akKyMyJIMpOBaHHE  JUIS
COJTHEYHOro  o0orpeBa M  OXJaXIEHUS  MOMELIECHUH.
IIpoucxoxnenue Berpa U BeTpoBble 30HBI Poccuun. Tumbl
BETPOIHEPreTHUYECKUX YCTaHOBOK.

Knaccudukanus BerpoaBuratrenel mo NpUHUUIY paboTHI.
PaGora moBepXHOCTH TNpH JEHCTBUU Ha HEe CHIJIBI BETpa.
Pabota BeTpoBOro Koseca Kpbulb4aToro BETPOABUTaTENs.
Berpoanexrpocrannuu. BerpoycranoBku.

bananc Bo3oOHOBiseMOl  SHepruu  okeaHa. (OCHOBBI
npeoOpazoBanusi dSHepruu BoyH. OOmmMe cBeneHus 00
HCIIOJIb30BAHNUN 3HEPTUU NMPUIMBOB. MOLIHOCTE NMPUIMBHBIX
TEUEHH W TPWIMBHOTO TMOJIbeMa BOJbl. lcnonb3oBaHue
SHEPTUU NPUIMBOB U MOPCKHUX TEUECHUH.

[IpeoOpa3oBanue TemaoBOW HSHepruM oOkeaHa. Pecypchbl
TerioBoi sHeprun okeana. Cxema OTOC, pabotaromieit mo
3amkayToMy 1ukiny. Cxema OTOC, paboraromeid 1o
OTKphITOMY LUKIy. Mcnonp3oBaHue mnepenajga TeMIEpATyp
okeaH-atMocdepa. IIpsmMoe mpeoOpa3oBaHuEe  TEIUIOBOM
SHEPTUH.
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ArpoTOIuInBO.
[TpomeIeHHBIC ¥ OBITOBBIE
OTXO/JIbI KaK TOILJIMBO.
DKCIUTyaTanus Terio-
SHEProyCTaHOBOK

[llera, orxompl  JecomepepadboTKu, TOopd.  YcimoBus
WCIOJIb30BaHUS, IPOOJIEMBI, OTIBIT PUMEHEHUSI.

Pamic, GuosTanos, Owomusens U JIp. — MpodOJieMbl coopa U
npuMeHeHHs. 30HbI APPEeKTHBHOTO puMeHeHus. [Ipobiaemsr
coopa um cemekiuu. 3aBogel TBO B ropomax wmwupa.
[lepepaboTka Macen, CXKUTaHHE TOKCHUYHBIX  OTXOJIOB.
Bropuunsie SHEPropecypchl pa3Horo MOTEeHIIUATIA.
[IpombinieHHble  CTOKH.  Mcmonmp3oBaHHe — OMO-CTOKOB.
[IpoGneMbl pa3BUTHSI W COBEPIICHCTBOBAHUS CXEM U
KOHCTPYKLIHMH TEIUI0-9HEPTrOyCTAHOBOK. [TapoTypOuHHBIE
uukibel. [azorypOunHbie 1ukibl. [lapora3oBble  LMKIBL.
bunapubie nuknel. MI'JI nukmel. [{uKiIbl 1 KOHCTPYKTHUBHBIE
cxeMbl ADC. XomogwibHble LHKIBL. Paboume Tela.
Konctpykunonueie matepuaibl. DpO3MOHHO-KOPPO3MOHHBIE
npoueccel. Coneornoxxkenue. [lapoBbie TypOUHBI Ha BIaKHOM

nape. [lasoBeie  TypOuHbl. Kommpeccopsl.  Hacocsr.
[TaporenepaTtopsl. BoaHo-xumnueckue PEXKUMBI.
Konpaencannonnsie YCTaHOBKH. TermmooOMeHHUKHY.

BcenomorarensHoe o0opynoBaHue. 3amopHas —anmaparypa.
Tpy6onpoBobl.

OCHOBHBIC TEINIOTEXHUYCCKHE
XapaKTCPHUCTUKHU
OpraHn4€CKoOro TOoIIMBa.

O6u1a;1 KJ'IaCCI/I(bI/IKaI_[I/IH OpraHn4cCKOro TOILJIMBA. OcHOBHEBIE

DKOJOTHYECKHE MTPOOTEMbI
JHEPreTUKU

3arpsizHeHue atMochepsl U
HOPMHUPOBAHHUS COJIEPKAHUE
BpPEIHBIX BEILIECTB B
OKpYKaIOIIEeH Cpeibl.

TEIUIOTEXHUYECKUE XapaKTepUCTUKU OpPraHUYECKOTO
toruBa. CocraB TomiuBa. [oproune u  OayulacTHbIE
COCTAaBJIOLIME TOIUIMBA. Temora CropaHus TOILIUBA.
XapakTepucTUKH 30Jbl. CBOMCTBAa KOKCOBOTO OCTATKa

Okosorndyeckue po0IIeMBI SHEPreTHKU. Mecto
HETPaJULMOHHBIX  HMCTOYHHUKOB B YIOBIETBOPEHUU

SHEPreTUYeCKUX NOTPEeOHOCTEN YesloBeKa.

XapakTEpUCTUKH OCHOBHBIX IPOMBIIUIEHHBIX HCTOYHHKOB
BBIOPOCOB 3arpsA3HAONMX BemiecTB. OCHOBHBIE IOKa3aTenu
HOPMHPOBAaHMs KadeCTBa OKPYKAIOIIEH CpPEeAbl U BPEIHBIX
BEILECT B MIPOMBIIIJIEHHBIX BbIOpOCAX. bamanc
BOJIONOTPEOJIEHUsT M BOJOOTBEIEHUS POMIPEANPUITUH.
OcHOBHbIE KayeCTBEHHbIE I1OKa3aTeIud BOABI OOOPOTHBIX
cucteM BoJocHaOxkeHus. Pacder ymepba okpykaromei
cpene. BonHoe X03sHCTBO NpoMmpeAnpusiTuii, 0OOpPOTHBIE
CHCTEMbI BOJIOCHAOKEHMSL.

XUMHUYECKHE U
OHOJIOTMYECKUE METOIBI
OUYHMCTKU CTOYHBIX BOJT

CymHOCTP XMMHYECKHX METOIOB OYHCTKH CTOYHBIX BOJI.
PearenTsl,  HCIONB3yeMble  JUISI ~ OKUCIUTENIBHBIX |
BOCCTAaHOBUTENIbHBIX METOJOB OYHUCTKU. [IpenmyriectBa u
HE/JIOCTaTKU XWMHYECKUX METOJOB OYHCTKH, OO0JIacThb
MPUMEHECHHSI. MexaHu3Mbl OHOJIOTUYECKOTO OKHUCICHUS
BpEIIHBIX BEIIECTB B CTOYHBIX BoAax. O0IacTh MpUMEHEHNH,
3(PEKTUBHOCTh M MPEUMYIIECTBO OMOJIOTHYECKUX METOIOB
OYMCTKH BOj. DakTOopbl BIHAONME HAa SPPEKTUBHOCTDH
PpaboThl GMOTOTUYECKUX OUMCTHBIX COOPYKEHUH.

Mertoapl npenBapUTeNbHON 00pabOTKM OCAJKOB CTOYHBIX
BOJ, UX (pU3UYECKas CYIIHOCTh U Ha3HAYEHHUE: CTaOMIM3aIus,
KOH/IULIMOHUPOBAHHE, 00e3B0OKMBaHUE. OcHoBHbIE
HampaBJIeHUs NepepadOTKH rajibBaHOLLIAMOB, HE(TEIIIaMOB
U TOPOJCKUX OCAJKOB CTOYHBIX BOJ.

6. CamocrosiTesibHasi padoTa Mo JUCUUIIIMHE




6.1 Boripochl 11t caMOCTOSITEILHOTO U3YUYeHUs

TeMBI AJI CAMOCTOSATEIBLHOIO H3yYCHUSA

[TpoGnembl 100BIuM U TpaHcopTa HedTH. Pa3zBegounoe OypeHue u mpooIeMbl
o0ycTpoiicTBa MecTopoxxaeHus. [Ipobiaemsl skcTyaTanuy MectopokaeHuit. [IpoGiemsbr
MOy THOTO Ta3a.

TaHkepHbIE IEPEBO3KH ChIpOit He(TH 1 HePTenpoayKTOB. [Ipobiiembl nepepaboOTKU CHIPOi
HedTH, 3arpsi3HEHNE TPYHTOBBIX BOJL.

[IpoOnemMbl 3KCIUTyaTallud MECTOPOXKICHHUA. YTUIM3alUs TMOTEHUUATBLHON JHEPruu
MarucTpajlibHOrO MPUPOJHOTO Tra3a Ha ra3opa3faTOYHbIX W Ta30pachpeiesuTeNbHbIX
cranmusax. [IpoOrempl SKOJIOrMYEeCcKON O€30macHOCTH TMpH  J00bME W TPAHCIOPTE

IMPpUPOAHOTIO I'a3ad.

[TpoGsiemb! 100bIYM U TpaHcmopTa yriist.  [IpoOiieMbl SKOJIOTrHYecKol 0€30MacHOCTH TIPH
J00bIUe ¥ TPAHCHIOPTE YIS

[Tpobaembl 5KOIOTHYeCKON 0€30MaCHOCTH IPU TO0bIUE M TPAHCIOPTE TOPIOYUX CIIAHIIEB.

OcHOBHbIE IPEUMYILIECTBA TEPMOSAEPHON SHEPTETHKHU.

N [N | B

Hmeromecst BO3MOXHOCTU U 3P PEKTUBHOCTH IpuMeHeHus. [IpuinBHas sHeprusl.
Hmeromuecsi BO3MOKHOCTH M 3¢ ()EeKTUBHOCT MPUMEHEHUs1. buoTommso. Otxoapl.

ITon3emHble TepMalpHblE BOXBL. 3amackl M PaclpOCTPAaHEHUE TEPMalbHBIX BOJ.
CocrosiHME reoTepMaIbHON SHEpreTKU B Poccuu.

PabGora moBepxHOCTM Tpu JIEWCTBUM Ha Hee CHIbI BeTpa. Pabora BeTpoBOro kolieca
KpbLILYATOr0 BETPOABUTATENSL.
BerposnexkTpocTanuuu. BeTpoycTaHOBKH.

10

[TpeoOpa3zoBanue TEMIOBOM SHEPrUu oKkeaHa. Pecypcel TemnoBoil aHepruu okeana. Cxema
OT3C, paboTaronieif o 3aMKHYTOMY LIUKIY.

11

OCHOBHBIC TEIJIOTEXHUYECKHUE XapaKTCPUCTUKKU OPraHUYCCKOro TOIIJIMBA. CocraB
TOIIJINBA. Fopfoqne 1 OaJyTacTHBIC COCTaBJIAOIIMEC TOIIJIMBA.

12

XapaKTepI/ICTI/IKI/I OCHOBHBIX IMPOMBINIJICHHBIX HCTOYHHWKOB BBI6pOCOB 3arpA3HAOIHNX
BCIICCTB. OcHOBHBIC MOKa3aTeIU HOPMHPOBAHUS Ka4Y€CTBa Oprmanmeﬁ cpeabl "
BPCAHBIX BCIHICCT B MIPOMBIIIJICHHBIX BI)I6p0()aX

6.2 Temsl peepaTos:

Tunel OHCPIropeCypCoOB. B03MO0OXXHOCTH HCIIOJIB30BAHUS PAa3JIMYHBIX TUIIOB SHCPTOPECYPCOB.

[Tporuo3sl pacrosiaraeéMblX 3aacoB U UX HCUEpIaHUSI.

Pa3Benounoe OypeHue u npobiaemMbl 00yCTpOIICTBA MECTOPOXKICHUSI.

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

Bo160p Tpacc isi MarucTpajibHbIX HEPTEPOBOJIOB.

TaHkepHbIE IEPEeBO3KH ChIpoil HepTH U HEPTEIPOTYKTOB.

[TpoGsiembl nepepabOTKH ChIpoi HEPTH, 3arpsi3HEHUE TPYHTOBBIX BO/I.

HpOI‘HO3LI pacnojiaracMbiX 3a11daCoB U UX UCHCPITaHHA.

[TpoGaemMbl 10OBIYM U TPAHCTIOPTA Ta3a

[TpoGieMbl 3KCITyaTallid MECTOPOKIACHHS.
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Yrunmmzanuus NOTEeHIIMAILHOMN OHEpPTrrUn MarucCTpajibHOTO IIpUpoOaAHOIrO rasa Ha
Ta30pa3gaTOYHBIX U ra30paciupCACINTCIbHBIX CTAHIMUAX.

Yeonw. IIporuo3sl pacronaraéMplx 3aracoB U UX UCUEPHAHUS.

[TpoGaemMbl 10OBIYM M TPAHCTIOPTA YTJISL.

— || —
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[TpoGieMbl KOJIOTHYECKON O€30MaCHOCTH MPHU T00BIYE U TPAHCIIOPTE YIIISL.




15. | ITpobaembl 10OBIYM U TPAHCIIOPTA TOPIOYMX CIIAHIIEB.

16. | IIpoGaeMbl 3K0JIOTHYECKOM 0€30IMaCHOCTH NP A00BIUE U TPAHCTIOPTE TOPIOYNX CIIAHIICB.

17. | HAoeproe monnuso. IIporuo3sl pacnoyiaraeMblX 3a1aCOB M MX HCUEPHaHUsL.

18. | IIpobaembl MPOU3BOJACTBA M TPAHCIIOPTA SIEPHOTO TOILIMBA.

19. | [Ipobnembl SKOJIOTUYECKOH 0e30MacHOCTH HpPU MPOU3BOACTBE M TPAHCIOPTE SIEPHOTO
TOILIIMBA.

20. | OCHOBHBIC IPEUMYIIECTBA TEPMOSICPHON SHEPTETUKU

21. | Tunsl TEpMOSIEPHBIX PEAKTOPOB.

22. | [IpobseMbl yripaBisieMoro TepMOSIACPHOTO CUHTE3a.

23. | [IpobGaeMsbl yaep:kaHus I1a3Mbl B TEPMOSIIEPHOM PEAKTOPE.

24. | TpaguuMOHHBIC U HETPAAUIIMOHHBIC UCTOYHUKU YPHEPTHH.

25. | 3amacel U AMHAMMKA OTPEOIEHMS SHEPropecypcoB, noinuTuka Poccuun B obnactu
HETPaJUIIMOHHBIX U BO30OHOBIISIEMbIX HCTOYHUKOB YHEPTHH.

26. | OcHOBHBIE 00BEKTHI HETPAIUIIMOHHON 2HepreTuk Poccun. ComHeuHast SHEprus

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

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

29. | llpunusHas sHeprus. Mmeronmecss BO3MOKHOCTH U 3P PEKTHBHOCTh MPHUMEHEHHSL.

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

31. | IlpsiMoe KcI0JIb30BaHHUE T€0TEPMATIbHON SHEPTUH.

32. | I'eorepmalibHbIE SIEKTPOCTAHIIMY ¢ OMHAPHBIM LIUKIIOM.

33. | KoHcTpyKims u MaTepuasibl COTHEYHBIX AJIEMEHTOB.

34. | DHepreTU4ecKuid OaJlaHC TEIUIOBOTO aKKyMYJIATOpa

35. | Knaccudukanusi 1 OCHOBHBIE 3JI€MEHThI T€TMOCUCTEM.

36. | KoHueHnTpupytoume reamonpueMHuki. [lnockue coaHeuHble KOJUIEKTOPBI.

37. | TennoBoe aKKyMYyJIUPOBAHUE YHEPTHH.

38. | Kiaccudukanmsi akKkyMyJIsITOPOB TEIUIA.

39. | Cuctembl akKyMyJIupoBaHus. TemnoBoe akKyMyJIMpOBaHHE JJIsi COJTHEYHOTro 000orpena u
OXJIQXKICHUS IOMEILICHHM.

40. | Ilpoucxoxxnenue BeTpa U BeTpoBbie 30HBI Poccun. TUIBI  BETPOIHEPrETUUECKUX
YCTaHOBOK.

41. | PaboTra NOBEpXHOCTH MpU AECHCTBUU HA HEE CUJIbI BETPA.

42. | PabGora BeTpOBOT0 KoJeca KpbUIbUaTOr0 BETPOBUTATEIS.
Berpoanexrpocranuyu. BeTpoycTaHOBKH.

43. | O6mue cBeeHus 00 UCTIOJIb30BAHUU YHEPTUH MPUITHBOB.

44. | MouHoCTh NPUJIMBHBIX TEUEHUN U MPUIMBHOIO MO IbEMA BOJIBI

45. | llpsimoe npeoOpa3zoBaHKe TEMJIOBOM SHEPTHH.

46. | cnonb3oBaHue Niepenajia TeMnepaTyp okeaH-armocepa. I1

47. | DHepreTuka Ha HETPAJAUIMOHHBIX BUAAX TOILJIMBA.

48. | 3oubl 3 dexTrBHOrO MprMeHeHus. [IpobieMbl cOopa U ceneKInu.

49. | ITapoTypOHHHbIE IIUKJIBIL.

50. | I'a30TypOMHHBIE LIUKJIBL.

51. | ITapora3oBble ITUKIJIBI.

52. | bunapusbie ukibl. MI'J1 UKIIBI.

53. | Iluxsbl 1 KOHCTpYKTHBHBIE cXeMbl ADC.

54. | IlapoBble TypOUHBI Ha BJIQYKHOM TIape.

55. | I'a30BBIE TYpOUHBI.

56. | Kommpeccopsl.

57. | Hacocsl.

58. | [TaporeHnepaTopsl.

59. | ITapoBble TypOUHBI Ha BJIQYKHOM Tape.

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

61. | BogHO-XMMHUYECKUE PEKUMBI.

62. | KoHieHCallMOHHBIE YCTAaHOBKH.




63. | Tenno0OMEHHHKH.

64. | 3anopHas anmapaTtypa. TpyOonpoBoIbl.

65. | Obmas knaccudukanys OpraHudecKoro TOIINBA.

66. | OCHOBHBIE TENJIOTEXHUYECKHUE XaPAKTEPUCTUKN OPTraHUUECKOro TOIJIMBA.

67. | CocraB TorumBa. I'oprounie u 6aiacTHbIE COCTaBIISIONINE TOTUTHBA.

68. | Temora cropaHus TOIIMBA. XapaKTEPUCTUKH 30JIbI

69. | DKoyloru4ecKue NpooIeMbl YHEPTETHKH.

70. | MecTo HETpPaaUIIMOHHBIX HUCTOYHHKOB B YAOBJIETBOPEHHH 3HEPreTHUYECKHX MOTPEOHOCTEH
YeJI0BeKa.

71. | XapaKTepUCTHUKU OCHOBHBIX MPOMBIIUIEHHBIX HCTOYHUKOB BEIOPOCOB 3arps3HSIOIINX
BEIIIECTB.

72. | OCHOBHBIE [TOKA3aTEI HOPMUPOBAHUS KaueCTBA OKPYXKAIOIIEH Cpesibl U BPEAHBIX BELLIECT
B IIPOMBIIIIJIEHHBIX BBIOPOCAX.

73. | basianc BoionoTpeOaeHusl U BOJOOTBEACHUSI IPOMIIPEATIPUSATHI.

74. | OCHOBHBIE KaUeCTBEHHbIE 1I0KA3aTENIM BOJIbl O00OPOTHBIX CUCTEM BOJOCHAOKEHHUSI.

75. | Pacuet ymepba okpyskaromiei cpene.

76. | BompHoe X035HCTBO MPOMIPEANIPUSITHIA, OOOPOTHBIE CHCTEMbI BOIOCHA0KECHHUSI.

77. | CymHOCTh XUMHYECKUX METOJ0B OYMCTKH CTOYHBIX BOJL.

78. | PeareHTsl, HCIIOJIB3yEMBbIE JUIsi OKHCIUTEIbHBIX U BOCCTAHOBUTEIBHBIX METOJOB OUUCTKH

6.3. YueOHO-MeTOAN4YeCKOe U HHPOPMALIMOHHOE 00ecnieYeHHe CaMOCTOATeIbHOH PadoThI

Jlureparypa:

Yurakos B.Sl. CoBpeMeHHbIe TPOOIEMBI JIEKTPOIHEPTEeTUKH [ DIEKTPOHHBIN pecypc]:
yueOHoe nocodue/ YmakoB B.Sl.— DnekTpoH. TekcToBbie JaHHbie.— Tomck: ToMckuit
NOJIMTEXHUYECKUH yHUBepcUTeT, 2014.— 447 c.— Pexum nocryna:
http://www.iprbookshop.ru/34715.html.— 3BC «IPRbooks»

Boponun A.1. CoBpemeHHbIE MPOOJIEMBI TEMIOTa30CHA0KEHUST HACETICHHBIX MECT U
npeanpusTHii [DneKTpoHHBIN pecypc]: yueOHoe mocodue (Kype jiekuuii)/ Boponun A.M.—
DneKTpoH. TeKcToBbIe NaHHble.— CtaBponois: CeBepo-KaBkasckuil penepanbHblii
yHuBepcuteT, 2014.— 199 c.— Pexum nocryna: http://www.iprbookshop.ru/63223 . html.—
9BC «IPRbooks»

CoBpeMeHHbIE TPOOIJIEMBI HKOJIOTHH U TPUPOIONOIb30BaHUs [ DNEKTPOHHBIHN pecypc]:
yuebHo-MeToinueckoe nocodbue/ T.I'. 3enenckas [u ap.].— DIEKTPOH. TEKCTOBBIE
na"Hble.— CTtaBponoib: CTaBpOINOIbCKUI roCy1apCTBEHHBIN arpapHblii yHUBEPCUTET,
2013.— 124 c.— Pexxum noctymna: http://www.iprbookshop.ru/47355.html.— 9BbC
«IPRbooks»

JaBpi1oB A.I1. OCHOBBI MEXaHUKH KUIAKOCTH U Ta3a (CoBpeMeHHbIE MPOOIeMbl TEXHHUKH,
TEXHOJIOTUI U MH)KEHEPHBIX pacyeToB) [DIeKTPOHHBIN pecypc]: MoHorpadus/ JJaBsiioB
A.I1., Bannynnua M.A., KaparaeB O.P.— DnekTpoH. TekcToBble JaHHble.— Ka3aHb:
Kazanckuil HallMOHAJIBHBIN UCCIIEI0BATENbCKUI TEXHOIOTHYECKU YHUBEpCUTET, 2014.—
109 c.— Pexum gocryna: http://www.iprbookshop.ru/63753.html.— DbC «IPRbooks»

Pynenko E.}O. CoBpemeHHbIE TPOOIEMBI 3KOJIOTHH, SHEPTO- U pecypcocOepekeHus B
OMOTEXHOJIOTHH [ DJIEKTPOHHBIN pecypc]: mabopatopHsblil mpakTukyMm/ Pynenko E.JO.—
DJEeKTPOH. TEKCTOBBIE JaHHble.— Camapa: CaMapcKuii roCyJapCTBEHHbIN TEXHUYECKUN
yHusepcutet, ObC ACB, 2018.— 51 c.— Pexum gocryna:
http://www.iprbookshop.ru/90918.html.— 9BC «IPRbooks»

7. OueHo4YHbIE CpeACTBA




7.1 Bonipocsl K py0eKHBIM aTTeCTANMAM

7.1.1 Bonpochl K NepBOi pYOe;KHOH aTTEeCTAIINHU

1. | Tumsl 3HEpropecypcoB. Bo3MOKHOCTH HCIIOJIb30BAHUS PA3IMUHBIX TUIIOB SHEPTrOPECYPCOB.

2. | IIporHo3sl pacnonaaraeMplX 3aMacoB M MX MCUEPHAHHSL.

3. | IIpoGieMbl JOOBIYK U TPAHCHIOPTA HE(TH.

4. | PasBenounoe OypeHHe U npobIeMbl 00yCTPOHCTBA MECTOPOKICHHS.

5. | TIpoGeMbl SKCILTyaTaluy HEQTIHBIX MECTOPOKICHU.

6. | IIpo6seMbl SKOJIOTMYECKOI 6E30IIACHOCTH TIPHU J0OBIYE M TPAHCIIOPTE HE(TH.

7. | BeIOOp Tpacc 1y MaruCTpagbHBIX HEQTENMPOBOIOB.

8. | Hané&xHOoCTh HETENPOBOIOB, TMATHOCTUKA COCTOSIHHUI TPYyOOIIPOBOLOB, IPOOIEMBI yTEUEK.

9. | TankepHbIe MepeBO3KU ChIpor HeTH U HePTETPOTYKTOB.

10. | ITpobaembl mepepabOTKH ChIpoil HeTH, 3arps3HEHNE TPYHTOBBIX BOJL.

11. | IlporHo3sl pacnojiaraéMbIX 3aracoB ra3a U BO3MOKHOCTH UX MCUEPIIaHHUSL.

12. | TpancnopTupoBaHuUE raza o ra3onpoBoiaM, CTPYKTypa ra3olpoBOJIOB

13. | IIpobaembl JOOBIYU M TPAHCIOPTA ra3a

14. | PazBenounoe OypeHue u mpodsueMbl 00yCTpOHCTBA I'a30BbIX MECTOPOKICHUH.

15. | IIpoGaeMbl SKCITyaTallii MECTOPOKICHHUS.

16. | YTunuzauusa  NOTEHUUAIbHOM  DHEPrUM  MArucTpalbHOTO  MPUPOJHOTO  Tra3a  Ha
ra3zopas3laTo4yHbIX U ra30pacrnpeaesIuTeIbHbIX CTAHIHSIX.

17. | Ilpobaembl SKOJIOTHUYECKOM 06€30MacHOCTH IPH J00bIUE M TPAHCHIOPTE MPUPOIHOTO rasa.

18. | Veons. TIporso3sl pacrnosaraeMsiX 3aacoB M X MCYEpPIIaHUS.

19. | IIpo6aembl 10OBIUM M TPaHCIOPTA YIJIA.

20. | ITpobaembl SKOIOrHUECKON 06€30MacHOCTH IPH J00bIUE M TPAHCHOPTE YIIs.

21. | I'oprouue cnanywr. TIporHo3pl pacrosaraeMbIX 3aacoB U UX HCUEPIIAHUs.

22. | TIpo6aeMbl TOOBIYH M TPAHCIIOPTA FOPIOYHMX CIIAHIIEB.

23. | IIpob6aembl 3K0JT0rHYecKOl O€30MaCHOCTH PU A0ObIUE M TPAHCIOPTE FOPIOYUX CIIAHLIEB.

24. | TIpo6aeMsl MPOM3BOACTBA U TPAHCIIOPTA AAEPHOTO TOILIHBA.

25. | IlpoGnembl 3KONIOTMYECKOM O€30MacHOCTH MpH MPOU3BOACTBE U TPAHCIOPTE SJAEPHOTO
TOTIJIMBA.

26. | OcHOBHbIE IPEUMYIIECTBA TEPMOSIEPHON IHEPTETUKU

27. | Tunsl TEpMOSIEPHBIX PEAKTOPOB.

28. | IIpobaembl yIpapiasieMOro TepMOsIIEPHOTO CHHTE3A.

29. | [IpobaeMsbl yaepskaHus TUIa3Mbl B TEPMOSIIEPHOM PEaKTOPE.

30. | ITpo6aembl TEIJIOOTBOIa B TEPMOSACPHBIX PEAKTOPAX.

31. | TpaguuMOHHBIC U HETPATUIIMOHHBIE HCTOYHUKH YHEPTHH.

32. | 3amacel M IUHAMUKA MOTpEOJIEHUs! SHEPropecypcoB, nonuTthka Poccun B obnactu
HETPaJUIIMOHHBIX U BO30OHOBIISIEMbIX HCTOYHUKOB YHEPTHH.

33. | OcHOBHBIE O0BEKTHI HETPAAUIIMOHHON YHEpreTuk Poccun. CostHeuHast SHEPTUs

34. | Conneunas sHeprusi. O6b6EMbI U 3P PEKTUBHOCTD TPUMEHEHHUS.

35. | T'eorepmanbHas sHeprusi. Pacnipenenenue, 00b€MbI 1 3)PEKTUBHOCT TPUMEHEHUS.

36. | BerpoBas sueprus. Pacnpesnenenue 1 3¢p(heKTUBHOCTh MPUMEHEHHUSI.

37. | BonnoBas sHeprus. Mmeroniecst BO3MOXHOCTU U 3P PEKTUBHOCTh IPUMEHEHHSI.

38. | IlpunuBHas sHeprus. Mmeromnrecs BO3MOXKHOCTH U 3PPEKTUBHOCTh PUMEHEHHUSL.

39. | McrouHukH reorepMasibHOrO TemIa. [log3eMHble TEpMalIbHBIE BOABI.

40. | 3anackl ¥ pacIpPOCTPAHEHHUE TEPMAIbHBIX BOJI. COCTOSIHUE F€0TEPMaAIbHON SHEPreTUKU B PO.

41. | TeriocHaOkeHUE BHICOKOTEMIIEPATYPHON CHIIBHO MUHEPAIM30BaHHOMN TepMaibHOM BOJOH.

42. | TennmocHabxeHHEe HU3KOTEMITEPATYpPHON MaJIOMHUHEPATU30BAHHONW TEPMaIHLHOM BOJIOM.

43. | Ilpsimoe ucoab30BaHUE F€0TEPMAILHOM 3HEpIUU. I'eoTepMasbHbIE DJIEKTPOCTaHLIUU




O0pasen OniieTa Kk nepBoil py0e:xkHON aTTecTALMHU

I'po3HeHCKHIt rocynapcTBEHHBIN HE(DTAHON TEXHHYECKIA YHUBEPCUTET UM. akad. M./[. MuroHImukoBa

MuH#CTepCTBO HAYKH U BEICIIETO 0O0pa3oBaHus PD

WHCTUTYT SHEPreTUKU
Kagpeopa «Tennomexnuxa u cudpasiuxay

Bbujger Ne 1

IlepBas DV6 CXXHas aTTeCTalusa

Hucuuniuna: «CoBpeMeHHbIe P00JeMbl JHEPTreTUKH, TENJIOTEXHUKU U
TeIJIOTEXHOJIOTUM»

1 | IIpo6Giembl TEMIOOTBOAA B TEPMOSIEPHBIX PEaKTOpax.

2 | Tunel TEpMOSAEPHBIX PEAKTOPOB.

3 | IIpoGsieMbl yIpaBiisieMOro TEPMOSIAEPHOTO CUHTE3A.

3aB. kadenpoii «TennorexHuka u TUAPABIUKA» T.b.23upbaes

7.1.2. Boripochl KO BTOPOil pYOEKHOM ATTEeCTALMH

HMHTEHCUBHOCTD COJIHEYHOTO H3JIYy4YCHUA

KOHCTPYKI_[I/IH U MaTCpHrajibl COJIHCYHBIX 2JICMCHTOB.

BOHLT-aMHepHaﬂ XapaKTCPpUCTUKA COJTHCYHOT'O 3JICMCHTA

DOTORIEKTPUIECKUE CBOIICTBA p—N TIEpexXo/ia.

Krnaccudukamnusi © OCHOBHBIC JIEMEHTHI TeJTHOCHCTEM.

KoHuenrpupyromue renvuonprueMHUKU. [1110CKHe cOTHEYHbIE KOJUIEKTOPHI.

OHepreTHyecKuil 0ansaHc TEMIOBOI0 aKKyMyJIsITOpa

o Pl Bl Nl Il el R e

Temopoe AKKYMYJIMPOBAHUEC SHCPIUH.

Krnaccudukanmsi akkyMyJIsITOpPOB TeIIA.

Knaccudukanus akkyMyJIsTOpoB Temia.

IIponcxoxkaeHne BeTpa U BEeTpoBble 30HbI Poccnn. THITBI BETPOIHEPTETHUECKUX YCTAHOBOK.

Knaccugukaius BeTpoaBuratesieii o npuHIuIy padoThl.

PaboTta noBepXHOCTU U JEHCTBUM Ha HEE CUJIIBI BETpA.

PaboTa BeTpoBOro Koseca KpbUlb4aToro BETPOABUraTEs.
Berpoanexrpocranuyu. BeTpoycTaHOBKH.

15.

baranc B0300HOBIIIEMOIt OHCPITHUU OKCaHaA. OCHOBEI HpeO6p830BaHI/IH OHCPIHUU BOJIH.

16.

O61mue cBeeHust 00 UCIOJIb30BAaHUM SHEPTUU MTPUIIUBOB.

17.

MoI1HOCTh MPUIJIMBHBIX TEUCHUM U IMPUIIMBHOT'O MMOABEMA BOABI

18.

Hcnonns3oBaHue OHCPI'UU IMPUIIMBOB 1 MOPCKHUX TEUYCHMI.

19.

Pecypcsl TenyoBoi 3HEPIUN OKeaHa.

20.

Cxema OTOC, paboTaromieii 1o 3aMKHYTOMY ITHKITY.

21.

Hcnons3oBaHue nepcerana TeMICparyp OKCaH-aTMOC(I)epa.

22.

[Tpsamoe mpeobpa3oBaHue TEIIOBOM YHEPIUH.

23.

3HepFeTI/IKa Ha HCTPAJUIIMOHHBIX BUAaX TOILJIMBA.

24.

Hlena, OTXOAbI HGCOHepepa6OTKI/I, TOp(I). YcaoBus HCIIOJIb30BaHMA, HpO6JICMBI, OIIBIT
MPUMCHCHUA B KQYCCTBEC TOIIJIMBA

25

Paric, Onostanos, 6uoau3ensb U Ap. — mpobsieMbl cOopa U IPUMEHEHUSI.

26

3onb1 2 dexTuBHOrO MprMeHeHus. [IpoGieMbl cOopa U CeNeKInU.

27

[TepepaboTka Macell, COKMraHue TOKCUYHBIX OTXOZOB.

28

BTropuuHble 3HEpropecypcsl pa3Horo noTeHIHMAA.




29

[IpombinieHHbIe cTOKH. Vcnonbp3oBaHue OMO-CTOKOB.

30

[TpoGyieMbl pa3BUTHSI U COBEPLICHCTBOBAHUS CXEM U KOHCTPYKLHH TEIIO-3HEPTOyCTaHOBOK.

31

[TapoTypOMHHBIE IUKJIBL

32

["a30TypOUHHBIE IIUKJIBL.

33

[Tapora3oBbi€ LIMKJIBI.

34

bunapusie nuxibsl. MI'J[ UKIIBL

35.

[{MKJIBI M1 KOHCTPYKTUBHBIE cXeMbl ADC.

36.

XOJIOI[I/IJIBHBIG UKJIBI.

37.

Paboune tena. KOHCTpYKIIMOHHBIE MaTEPHUATIBL.

38.

OpO3UOHHO-KOPPO3UOHHBIE MPOILIECCHI.

39.

CoeoTIIOKEHHE.

40.

[TapoBble TypOMHBI Ha BIaKHOM Hape.

41.

["a3oBbie TypOuHbl. Kommpeccopsl. Hacocsl. [laporenepatopsl.

42.

BOI[HO-XI/IMI/IIIGCKI/IC PEXKUMBI.

43.

KOHZ[GHC&I_II/IOHHBIG YCTAaHOBKH.

44,

Terioo0OMeHHUKY.

45.

3anopHas anmnapatypa. TpyOonpoBobl.

46.

O6ma51 KHaCCI/IQ)I/IKaHI/IH OpPraHu4YCCKOIo TOILIMBA.

47.

OCHOBHBIC TEIJIOTEXHUYECKIE XAPAKTCPHUCTUKH OPraHNYCCKOI'0 TOILJIMBA.

48.

CocTaB TOILINBA. FOpIO‘II/IC 1 OaJlJIaCTHEIC COCTaBJIAIOIIME TOIIJIMBA.

49.

Temnnora CIropaHus TOILIMBA. XapaKTepI/ICTI/IKI/I 30JIbI

50.

OKoJoru4yecke npo0aeMbl FHEPTETUKH.

51.

Mecto HETPAAUIIUOHHBIX UCTOYHUKOB B YAOBJIICTBOPCHNUU SHCPTCTUUCCKUX HOTpe6HOCTCI>'I
YCJIOBCKA.

52.

XapaKTepI/ICTI/IKI/I OCHOBHBIX IIPOMBIIIJICHHBIX KCTOYHUKOB BBI6pOCOB 3aIrpA3HAIOINX BCIICCTB.

53.

OCHOBHBIC ITOKa3aTEIIN HOPMHUPOBAHUA Ka4C€CTBa OKPY)KaIOHIGf/'I CpC€Abl U BPCAHBIX BCUICCT B
IMPOMBIINIJICHHBIX BBI6pOCB.X.

54.

bamanc BO,Z[OHOTpC6J'ICHI/I$I N BOJOOTBCACHUA HpOMHpeﬂHpHHTHﬁ.

55.

OCHOBHBIE Ka4ECTBEHHBIE TTOKA3aTeNId BOJbI 0OOPOTHBIX CUCTEM BOJOCHAOKEHHUSI.

56.

Pacuer ymep6a okpyxarolieii cpeze.

57.

BoiHOE X0351CTBO MpOMITPEANPHUSITHI, 000POTHBIE CUCTEMBI BOJOCHA0KEHHUS.

58.

CYH_IHOCTB XUMHUYCCKUX MCTOJOB OYMCTKH CTOYHBIX BO.

59.

PeaFeHTI)I, HCIOJIB3YCMBIC IJId OKHMCIIMTCIBHBIX U BOCCTAHOBUTCIIbHBIX MCTOAOB OYHMCTKHU

60.

Hpel/IMYHIGCTBa 1 HEJOCTAaTKU XUMHUYCCKUX METO0B OUYNCTKH, 0071aCThb IMPUMCHCHUA.

61.

MexaHH3MbI OMOJIOTHYECKOT'0 OKHUCICHUS BPCAHBIX BCHICCTB B CTOYHBIX BOJAX.

62.

O6nacth npuMeHeHus, 3PHEKTUBHOCT U MPEUMYIIECTBO OUOTOTHYECKUX METOJIOB OUUCTKHU
BOJI.

63.

@PaxTopsl BiausoIKEe Ha 3QPEKTUBHOCTh pabOTHl OMOIOTHYECKHX OUYUCTHBIX COOPYKEHUH.

64.

Mertoanl HpCﬂBapHTeHBHOﬁ 06p3.60TKI/I 0CaJKOB CTOYHBIX BOA, UX (I)I/I3I/I‘-ICCKa$I CYIIHOCTb U
Ha3HA4YCHUC: CTa6I/IJ'H/I?>aIII/I${, KOHAWIIMOHUPOBAHHUC, 00e3BOKHBAHHE.

65

OcHOBHBIC HaITpaBJICHUA Hepepa60TKH raJlbBaHOIIJIAMOB, HC(I)TGI_HJ'IB.MOB U TOPOACKUX OCAJIKOB
CTOYHBIX BOJ.

O0pasen OniieTa Ko BTOpPOii pyOesKHOH aTTecTaluu

I'po3HeHCKHI rocynapcTBEHHBIN HE(DTIHOW TEXHHYCSCKHUA YHUBEPCUTET UM. akaj. M./]. MunoHImukoBa

MHUHHCTEPCTBO HAYKH M BhICIIEro oopazoBanust PO

WHCTHTYT HEPreTHKH
Kageopa «Tennomexnuxa u cuopasnuxa»

Buger Ne 1

Bropas py0OexxHas arrecramus

I[I/ICL[I/IHJII/IHaI «COBpeMeHHbIe I[pOﬁJIeMBI IHEPreTuKM, TCIJIOTCXHUKH U




TEIJIOTEXHOJIOTUHN

BropuuHbie s3HEpropecypcsl pa3Horo noTeHIMANA.

[TpompinieHHsie cToku. Mcmonp30Banre OMO-CTOKOB.

HpO6J'I€MBI Pa3BUTHA U COBEPIICHCTBOBAHHUA CXEM U KOHCTPYKHI/Iﬁ TEIJIO-DHEPIrOoyCTaHOBOK.

3aB. kadeapoii «TeroTexHuKa 1 TUIPABINKA T.b.23upbaes

7.2. Boripochl K 3K3aMeHy 10 aucuuiinie «CoBpeMeHHbIe MP00Jj1eMbl JHEPTreTUKH,
TeIUIOTeXHUKH U TENJIOTEXHOJIOTHID)

1. | Tunel sHepropecypcoB. Bo3MOXXHOCTH HCHOJB30BaHUSI PA3JIMYHBIX THUIIOB IHEPTrOPECYpPCOB.
[IporHo3sl pacnojgaraeMbix 3aracoB U UX UCUEPIIAHUS.

2. | Ipobnemsl no6buK K TpancHopTa HeTH. Pasenounoe GypeHue u mpodiaeMbl 00ycTpoiicTBa
mMecTtopoxaeHus. [Ipo6ieMbl SKcITyaTauy HeTIHBIX MECTOPOXKACHUH.

3. | IIpoGaeMBl 3KOJNOTHYECKOH 0€30MacHOCTH MpH 100blue W TpaHcnopre HedTh. Bribop Tpacc
JUIS. MaTUCTPAIBbHBIX HE(YTEPOBOJIOB.

4. | HanéxnocTs He()TENPOBOOB, IMATHOCTHKA COCTOSHUN TPyOONPOBOIOB, NPOOIEMBI yTEUEK.
TaHkepHble NEPEBO3KU ChIpON HEPTH U HEPTENIPOTYKTOB.

5. | TIpoGieMbl nepepaboOTKK ChIPOI HE(TH, 3arPsA3HEHUE IPYHTOBBIX BOJI.

6. | [IporHO3bI ~ pacroNiaraéMbIX — 3alacoB  Tasa U BO3MOXHOCTM MX HUCUEpIaHUS.

TpancnopTupoBaHue raza 1o ra3omnpoBojaM, CTPYKTypa ra3onpoBooB. [IpoGaeMbr 100b4M 1
TpaHCIOpTa raza

7. | PasBemouHoe OypeHHe W IPoGIEMBbl 00YCTPOICTBA Ta30BBIX MeCTOpOXkAeHHH. [IpobieMsl
9KCILTyaTallud MECTOPOXKICHUSI.

8. | Yrunmzanus — NOTEHUMAaNnbHOM  SHEPIMM  MAarucTPalbHOrO  HPUPOJAHOrO  Trasa  Ha
ra3opa3laTOYHBIX W  Ta30paclpeleNUTeNbHbIX CTaHIUSX. [IpobmeMbl  HKONOTHYECKOU
0€30MacHOCTH TIPHU JOOBIYE U TPAHCIIOPTE MIPUPOTHOTO Ta3a.

9. Yeono. IlporHossl pacnojiaraeéMbIX 3amacoB M UX wHcueprnanus. lIpoOrembl a00buM U
TpancnopTa yrist.  [IpoGsieMbl SK0JI0THUECKO 0€30MacCHOCTH MPH J0ObIYE U TPAHCIIOPTE YIJIS.

10. | I'oprouue cnanywi. IIporHo3sl pacmoiaraeMbIX 3amacoB U ux ucueprnanus. [Ipodaembr 100bUN U
TpaHCIOpTa TOpIOYHNX ciaHleB. [IpobneMbl SKonOrMYeckoi Oe30macHOCTH TMpH J00blYe U
TPAHCIIOPTE FOPIOYMX CIIAHLIEB.

11. | IIpobrembl MPOU3BOJCTBA U TPAHCIIOPTA sJIepHOro ToruBa. [Ipodiaembl skonornyeckoi
0€30I1aCHOCTH TP NPOM3BOJICTBE U TPAHCIIOPTE AJEPHOTO TOILIMBA.

12. | OCHOBHBIE IPEUMYIIIECTBA TEPMOSIEPHON PHEPrETUKHU. THUIIBI TEPMOSIEPHBIX PEAKTOPOB.

13. | I[Ipo6aembl ympaBiasieMOro TepMosiiepHOro cuHTe3a. [IpobieMsl yiepkaHus 1aa3mMbl B
TepMosIepHOM peakTope. [TpobiieMbl TerI00TBOIa B TEPMOSIAEPHBIX PEaKTOpax.

14. | TpaguuMOHHBIE M HETPAJAUIIMOHHBIC MCTOYHHKU SHEPTUU. 3amackl U JUHAMUKA MOTPEONIeHUs
SHEPTrOpeCypcoB, TOJUTHKA Poccuu B 00JaCTH HETPAAMIIMOHHBIX W BO300OHOBIISIEMBIX
HMCTOYHHMKOB YHEPTHUHU.

15. | OcHOBHBIE O0BEKTHI HETPAAUIIMOHHON dHEpreTuku Poccun. Comneunas sueprusi. OObEMBI 1
3¢ (HEeKTUBHOCTh MPUMEHEHHUSI.

16. | I'eorepmanibHas sHeprusi. Pacnipenenenue, 00b€MbI 1 3)PEKTUBHOCTh TPUMEHEHUSI.

17. | BerpoBas sueprus. Pacnpenenenue u 3¢ dexruBHocTs npuMeHenus. [Iporcxoxnenue BeTpa u
BeTpoBbIe 30HBI Poccun. Tumsl BeTposHepreTuuecKkrux yctaHoBok. Kiaccudukanus
BETpOJIBUTATENEH IO MPUHIUITY paboThl. PaboTa MOBEpXHOCTH MpH JIEHCTBUN Ha HEE CUIIBI
BeTpa. BerposnekTpocTanuyu. BeTpoycTaHOBKH.

18. | BonnoBast sHeprus. Mmeromuecst BO3MOKHOCTH 1 3G PEKTUBHOCTH puMeHeHus. bananc
BO300HOBIIsIEMOH HEpruu okeaHa. OCHOBBI MpeoOpa3oBaHus YHEPTUU BoH. OOIIHEe CBEICHUS
00 MCTI0JIb30BaHUH YHEPTUU TIPUJIHBOB.

19. | Il pumBHas sHeprus. MMerommecs: BO3MOXHOCTH U 9D PEKTUBHOCTD MpUMeHeHust. MOITHOCTh




IMPUITMBHBIX TEUCHUH U MMPUIIMBHOIO MOABEMA BOJbI. Wcnonb3oBanue SHCPTHHU MPUTIUBOB U
MOPCKHUX TeueHui. Pecypchl TernoBoii snepruu okeana. Cxema OTOC, paboTarorieit o
3aMKHYTOMY LIUKIY. Mcronb30BaHue niepernaa TeMIeparyp okean-armocdepa.

20. | Ucrounuku reorepMaiibHOTO Teria. [1oa3emMHubie TepMaibHbIe BOJbI. 3anachkl U
pacnpocTpaHeHue TepMaibHbIX BoA. COCTOSIHUE re0TepMaibHOM Y3HEpreTUKu B PO.

21. | TemnocHabOkeHHE BHICOKOTEMIIEPATYPHOU CHIIBHO MUHEPAITM30BaHHON TEPMaJIbHOW BOJIOM.
TennocHabxeHne HU3KOTEMIIEPAaTyPHON MaJJOMUHEPAIM30BaHHON TepMalibHON BooM. [Ipsimoe
HCII0JIb30BaHUE F€OTEPMaIbHOM 3HEPruu. I'eoTepMalibHbIE AIEKTPOCTAHLIMH

22. MHTEeHCHBHOCTH COJTHEYHOTO H3JIY4YCHUS. KOHCprKI_II/ISI 1 MaTCpuajibl COJHCUHBIX 3JICMCHTOB.

23. BOJ'IBT-aMHepHaH XapaKTEpUCTUKa COJIHEYHOI'0 3JICMCHTA. (DOT03J'ICKTpI/I‘IeCKI/Ie CBOMCTBA p—m
nepexoaa.

24. | Knaccudukanys 1 OCHOBHBIE SJIEMEHTHI TeJuocucTeM. KOHIEHTPUPYIOIIME IeIHOIPUEMHUKH.
IInockue conHedyHble KOJJIEKTOPBL.

25. | DuepreTnueckuii 6anaHc TEMIOBOrO aKKyMyJsiTopa. TemIoBoe akKyMyTMPOBAHUE SHEPTHH.

26. | Knaccudukanus akkyMyJISTOpoB Termia. IIpsMoe npeobpa3oBaHue TEMIOBOM SHEPTHH.

27. HeTpa,I[I/IHI/IOHHBIC 1 BO30OHOBJIIEMbIE HCTOYHUKHU OHCPIUn

28. | DHepreTKa Ha HETPAAMIIMOHHBIX BHIax TorumBa. Illena, orxomsl yeconepepaboTku, TOpd.
Y c10BUS UCIIONIB30BaHUS, TPOOJIEMBI, OTIBIT IPUMEHEHUS B Ka4eCTBE TOILIMBA

29. | Pamnc, 6uosranon, Ouoausens u JIp. — npodiieMbl cOOpa U MPUMEHEHUs. 30HBI YPPEKTHBHOTO
npumMeHeHus. [Ipobiembl cOopa U CeNeKIHH.

30. | IlepepaboTka mMaces, CKUTaHUE TOKCUYHBIX OTXO0/10B. BTOpu4HbIE 3HEPropecypchl pa3HOTro
norenuuana. IlpoMeinuienasie cToku. Mcmonp3oBaHue OMO-CTOKOB.

31. | IIpoGnembl pa3BUTHS U COBEPILIEHCTBOBAHUS CXEM U KOHCTPYKLUI TEII0-3HEProyCTaHOBOK.
[TapoTypOHHHbIE [IUKIIBI.

32. | I'azoTypOunHble nukibl. [lapora3zoBsie UKL

33. | bunapubie nukisl. MI'JI muknel. [Hukinbr 1 koHCTpykTHBHBIE cXembl ADC. XoNOoauibHbIC
IIUKJITBL.

34. | PaGouue Tena. KoHCTpyKIIMOHHBIE MaTepHalIbl. DPO3UOHHO-KOPPO3UOHHBIE MTPOLIECCHI.
ConeotsioxeHue.

35. | ITapoBble TypOMHBI Ha BJIQXKHOM Hape.

36. | I'azoBble TypOuHbL. Kommpeccopsl. Hacocsl. [laporeneparopsi.

37. BoaHo-xumunueckue PEIKUMBI. KOH,Z[GHC&I_II/IOHHLIe YCTAaHOBKH. TermmooOMEeHHHKH.

38. | 3anopnas anmapaTtypa. TpyOonpoBoIbl.

39. | Obuas knaccuduKanys opraHu4eckoro TomiuBa. OCHOBHBIE TEINIOTEXHUYECKHE
XapaKTepUCTUKHU oprannyeckoro tormsa. Coctas ToruBsa. ['oproune u 6annacTHbie
COCTABJISIOIIME TOIUIMBA. TemIoTa cropaHus TOIIMBA. XapaKTEPUCTUKH 30JIbI

40. | Dxonoruyeckue MpoodIEMbI SHEPTETUKU. MeCcTO HETPATUITMOHHBIX HUCTOYHUKOB B
YAOBJIETBOPEHUH SHEPTETUUECKUX MOTPEOHOCTEH uenoBeka. XapakTepUCTUKU OCHOBHBIX
MTPOMBINIJICHHBIX HCTOYHUKOB BEIOPOCOB 3arpsI3HSIONINX BEIIECTB.

41. | OcHOBHBIE MOKA3aTEIN HOPMUPOBAHNUS KAUECTBA OKPY>KAIOILEH CPEbl U BPEIHBIX BELIECT B
IPOMBINUIEHHBIX BbIOpocax. bananc BogonoTpedieHus: U BOJIOOTBEICHUS IPOMIPEANPUITUH.

42. | OcHOBHbIE KaUYeCTBEHHBIE MTOKA3aTEIN BO/IbI 0OOPOTHBIX CHCTEM BOJ0CHaOXeHus. BonHoe
XO3SICTBO MPOMITPEANIPUSITHI, 000POTHBIE CUCTEMBI BOJIOCHAOKEHUSI.

Oo0pa3sen 3k3aMeHAIHOHHOI0 OMJIeTA MO AU CHUIJINHE

MunnCcTepCcTBO HAYKH U BBICIIETO 00pa3oBaHus PO
I'po3HeHCKHit rocyrapcTBEHHBIN HE(DTAHON TEXHHYECKUH YHUBEPCUTET UM. akad. M./[. MuroHmukoBa
WHCTUTYT SHEPreTUKU
Kageopa « Tennomexnuxa u euopasiuxay

Jucrunnmna CoBpeMeHHbIE TP00JIeMbI DHEPreTHKH, TeIJIOTEXHUKH U
TEMJIOTEXHOJIOTHH




CemecTtp - 3

I'pynna TIC, 2011-24

Bbujger Ne 1

1. | OcHOBHBIE IPEUMYILIECTBA TEPMOSAEPHON SHEPreTUKN THIIBI TEPMOSAEPHBIX PEAKTOPOB.

2. | I'eorepmanbHas sHeprusi. Pacnpenenenue, 06b€MbI 1 3 PEKTUBHOCTH TPUMEHEHUS.

3. | Bonbr-amnepHas xapakTepUCTHKa COJTHEUHOro 3ieMeHTa [IpoOnemsl pa3Butus u
COBEPUICHCTBOBAHUS CXEM U KOHCTPYKLHH TEIJIO-3HEPTOYCTaHOBOK.

4. | OcHOBHBIE [TOKA3aTEIM HOPMUPOBAHUS KaUeCTBA OKPYKAIOIIEH Cpe/ibl U BPEAHBIX BELLECT B
IPOMBIIIJICHHBIX BBIOPOCAX.

3aB. kadeapoii
«TennorexHuka v ruIpaBInKa» T.b.93upbaes

7.3 Texkywmmii KOHTPOJIb

Bonpochl K NpakTHYeCKUM 3aHATHAM

SHGPFCTI/I‘leCKI/Iﬁ OajlaHC TEMIOBOroO AKKYMYJIATOPA. TemnoBoe AKKYMYJIMPOBAHUEC SHCPTHUHU.

Knaccudukanus akkymynstopoB Teria. [Ipsimoe mpeoOpa3zoBaHue TEIIOBOW SHEPTHH.

HeTpaI[I/IIII/IOHHI)IG 1 BO300OHOBJIIEMBIE HCTOYHUKHA OHCPTIHUn

AW N —

HanéxHocTh HEQTENPOBOJOB, TUATHOCTUKA COCTOSHUM TPyOONpPOBOAOB, MPOOIEMBI yTEUEK.
TaHkepHbIe NEPEBO3KU ChIpON HEPTH U HEPTETIPOTYKTOB.

9]

[Tpo6iembl nepepaboTKH ChIpoi HEQTH, 3arpA3HEHUE TPYHTOBBIX BOJ.

ITporHo3el  pacrojaraeMbelXx 3amacoB  rasa U BO3MOXHOCTM HMX HUCYEpIaHUS.
TpaHcniopTHpoBaHHE rasa 1o ra3onpoBoiaM, CTPYKTypa ra3onpoBooB. [IpobieMbl 106b1YM U
TpaHCIOpTa rasa

Pa3sBenounoe OypeHue u mpoOiemMbl OOYyCTpONCTBa Ta30BBIX MecTOpoxaeHHi. [IpoGremsl
AKCIUTyaTallud MECTOPOXKICHHUS.

OCHOBHBIC IMPpEUMyLICCTBA TepMo;mepHoﬁ 9HCPI'CTUKH. Tunel TCPMOAACPHBIX PCAKTOPOB.

[TpoGnemMsbl yripaBiasieMOro TepMOSIICPHOTO cuHTe3a. [IpobiieMbl ynepaHus MIa3Mbl B
TepMosIepHOM peakTope. [IpobiieMbl TenI00TBOIa B TEPMOSIACPHBIX PEaKTOpax.

10.

Toproyue cranywi. [IporHO3BI pacmiosiaraéMbIX 3aMacoB U WX ucdepnanus. [Ipo6iemsl 100bIYN U
TpaHCIIOPTa TOPIOYHMX ciaHleB. [IpoOieMbl SKoIOrHMYecKoi Oe30macHOCTH TpH J00blYe U
TPAHCIIOPTE FOPIOYMX CIIAHLIEB.




7.4. Onucanue moka3aTeyieil U KpUTEPUEB OLIEHUBAHUS KOMIIETEHIMI Ha Pa3lMYHBIX 3Tanax uxX (popMupoBaHUs, OMUCAHHE

IIKaJIbl OOCHHUBAHUA.

Taoaunna 7
Inanupyemblie pe3yJibTaThl 0CBOEHUS Kpurtepun oueHuBaHus pe3yabTATOB 00yUeHUsI HaunmMenoBanue
KOMITETEeHI[M U OLICHOYHOI0
Menee 41 0aj110B 41-60 6ana0B 61-80 0a.10B 81-100 6a10B cpeacrea

(Hey10BJIETBOPHUTEIBHO)

(Y10BJIETBOPHUTEIBHO)

(xopoiuo)

(oTJaMYHO)

OIIK-3. CnocobeH AeMOHCTPUPOBATH TPUMEHEHIE OCHOBHBIX CIIOCOOOB MONYUYEHUs, TPeoOpa30BaHus, TPAHCIIOPTA U UCIIOIb30BAaHHS TEIUIOTHl B TEINIOTEXHUYECKUX
YCTaHOBKAX U CUCTEMaX.

3HATh: CdopmupoBaHHEIe, CdopmupoBaHHbIe
— OCHOBHBIE  METOABl  JOOBIMM U HO CoJepaKaliue CHUCTEMaTHYECKHE
pa3BenKu MECTOPOXKACHHUH OTIENbHbIE 3HAHUS
YTIEBOAOPOIHOTO CHIPBS; poOebl 3HAHUS
—  THIIBI HEPTOPECYPCOB, BOZMOKHOCTH
MCTIONB30BAHMS  PA3IMYHBIX  THIOB | o
ParMCHTApHbIC 3HAHUA Henonnele 3Hanus
3HEPTOPECYPCOB. 41 HX
XapaKTEepPUCTHKH;
—  TpoOIeMbl 3KCILTyaTallu
MECTOPOKACHUI Pa3IMIHBIX
3HEPropEeCyYpPCOoB;
YMeTh: YMeHus NoNHEIE, CdhopmupoBaHHbIe
— yMeThb  OMNpeleNsiTh  HOTPEeOHOCTH JIOITyCKaI0TCs L
MIPOM3BOJCTBA B TOTIJIMBHO- HeOoIbIIne
SHEPreTHUECKUX pecypcax, omunoOKu
MOJITOTOBKE 000CHOBaHMH
TEXHUYECKOTO NepEeBOOPYKEHHUS, Yactuyable yMEHUS Hemnonnbie ymenus
pa3sBUTHS JHEProX03sIiCTBa,
PEKOHCTPYKIIMM H  MOJEPHU3ALUU
NPEANPUITUN - HCTOYHUKOB SHEPTHU
Y CHCTEM PHEProcHaOXeHus;
BJIA/IETh: YacTuuHOE BIaJICHUE Hecucremarnueckoe B YcnemHoe u

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




METOdaMH Knaccnquam/m OCHOBHBIX
9JICMCHTOB TI'CJIMOCHCTEM

CIOCOOHOCTBIO K OIPEJCIICHHIO
MOKa3aTeJied TEXHUYECKOTO YPOBHS
MPOCKTHPYEMBIX ~ OOBEKTOB  HIU
TEXHOJIOTHUYECKHIX CXCM;

MPOTHO3aMH PACIIOIaracMbIX 3aacoB
HEPropecypcoB pa3IMYHOTrO
NPOUCXOXKICHUS W TPEACTaBIATh
YCIIOBHS ~ WX  COXpaHCHHS W
BO3MOXKHOCTH UX UCUCPIAHUS;

HaBBIKaMH

MMPUMCHCHHUC HABBIKOB

CUCTEMAaTUIECKOM
MIPUMEHEHUHT
HaBbIKOB
JIOITYCKAOTCS
poOeTIBI
3HAHUU

CHCTEMATHUYCCKOC
IIPUMCHCHHEC HABBIKOB

IIK-3. '0TOBHOCTBIO K 00ecIIeueHHIO Oe30IacHOM pabOThHI Ha MMPOM3BOACTBE M DKOJOTHICCKOM 0€30ITaCHOCTH Ha IKCILTyaTHpyeMBbIX o0bekTax OITJI.

3HAThb:

POOIIEMBI JKOJIOTUYECKON
Oe3omacHOCTH  Tpu  JA0OBIYE |
TpaHCIIOPTE  JHEPropecypcoB  Jio
KOHEYHOTO MOTpeOuTEIS;
TPaAMIIMOHHBIE ¥ HETPaJUIUOHHEIC
HNCTOYHUKH SHCPI'UH, BO306HOBHHCMLIC
U HEBO30OHOBISIEMBIE  HCTOYHUKH
SHEPIHU;

aHaJIN3UPOBATh ECTECTBEHHOHAYYHYIO
CYIIHOCTh MpPOOJIEeM, BO3HUKAIOIIUX B

xoje po¢eCCHOHANTBHOM
JIEATEIbHOCTH;

OCHOBBl  BBIIIOJIHEHUSI PACUETOB C
HE0OXOIMMBIMU 000CHOBaHUSIMHU
MEpOIPUATUN 1o 3KOHOMHH
SHEPropecypcoB, norpedbHOCTH

MOAPA3NEICHUN  NPEeANpUATHS B
3JIEKTPUYECKOM, TEIUIOBOM M JPYTUX
BUJaX DHEPrHM, Yy4yacTBOBaTh B
pa3paboTKe HOPM HX pacxoja, pexxuMa
paboThI MOIpa3IeNIeH I PEIPUITHS,
UCXONsl W3 HX MOTpeOHOCTeH B
JHEPIUH.

quaFMeHTapHBIe 3HaHUA

Henonuele 3Hanus

CdopmupoBanHbIe,
HO COiepKallne
OTJIeNbHBIC
POOEIIbI 3HAHUS

CdopmupoBanHbie
CHUCTEMaTHYECKHE
3HAHMS

Ketic-3amanus,
3alaHus IS
KOHTPOJIbHOU
paboThI, TEMBI
pedeparos,
JIOKIIAJIOB.




yMeTb: YMeHwusI MOTHbIe, CdopmupoBaHHBIC
— YMETh IUIAHUPOBATh U CTABHUTH 33Ja4u JTOTTYCKAIOTCS Ymenust
WCCIIEIOBAHUSA, BBIOWPATh  METOJBI HeOOoJIbIINe
JKCIICPUMEHTAIBHOM paboThI, OIIMOKHU
WHTEPIPETUPOBATh W  MPEICTABISATh YacTtuyHble YMEHUS Henonnaele ymeHus
pe3ynbTaThl HAYYHBIX HCCIIETOBAHUM,
JIaBaTh TPAKTUYCCKHE PEKOMCHIAINU
0 UX BHEJPCHHUIO B TIPOU3BOJICTBO.
BJIA/IETh: B VYcnemHoe u
—  OCHOBHBIMH XapaKTepPUCTUKAMHU CUCTEMaTUYECKOM CHUCTEeMaTUYECKOE
IMPOMBITIIJIICHHBIX HUCTOYHHUKOB IIPUMCHCHUHN IMPUMCHCHUC
BBIOPOCOB 3arps3HSIONINX BEIICCTB; Hecuctemarnyeckoe HaBbIKOB HAaBBIKOB
N YacTtuuHoeE BlaJeHNE
METOoaMHI MpeBapUTEIHHOMI HABBIKAML MIPUMEHEHUE JIOITYCKAOTCS
00pabOTKH OCaJIKOB CTOYHBIX BOJ, MX HaBBIKOB MPOOEIIBI
(usnyeckoi CYIITHOCTBIO u 3HAHUN
Ha3HAYEHHEM, obecneyeHus

0e30MaCHOCTH OKPYKAIONICH CPEJIbL.




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

OrpaHMY€HHBIMHA BO3MOKHOCTHMHU 310POBbS

Jns  ocyIIecTBICHUS TPOLEAYP TEKYIIero KOHTPOJS YCIEBAEMOCTH M  IMPOMEKYTOYHOM
aTTecTalii OO0YYaromIMXCsl CO3/aHbl (POHJIBI OIICHOYHBIX CPEJIICTB, aTalTHPOBAHHBIC JJIsi HHBAIUIOB U
JUI] C OTrPAaHUYCHHBIMU BO3MOXKHOCTSMH 3J0POBbS W TO3BOJISIFOIINME OIICHUTH JOCTHKCHHE WMU
3aIUIAHUPOBAHHBIX B OCHOBHOM 0O0pa30BaTeIbHON MpOrpaMMe pe3yjbTaTOB OOYYEHHS M YPOBECHB
c(hOPMUPOBAHHOCTH BCEX KOMIICTCHIIMM, 3asBJIEHHBIX B 00pa3oBaTelbHOW mporpamme. Dopma
MPOBEACHUS TEKyIIEH aTTecTalluud JJIg CTYJCHTOB-MHBAJIUJOB YCTAHABIMBACTCS C Yy4YE€TOM
WHIUBUAYATBHBIX MCUXO(PHU3UIECKHX OCOOCHHOCTEH (YCTHO, MUChMEHHO Ha Oymare, MHCHBMEHHO Ha
KOMIIbloTepe, B Qopme TectupoBaHus u T.1.). [Ipu TectupoBaHuu s crabOBUISAIIMX CTYACHTOB
UCIOJNB3YIOTCA (DOHJIBI OLICHOYHBIX CPEJICTB C YKpYNHEHHbIM IpudToMm. Ha sk3ameH mpuriamaercs
CONPOBOXIAMOIINNA, KOTOPBIA  OOCCIICYMBAET TEXHUYECKOE COMPOBOXKJICHWE cryAcHTY. [lpm
HEOOXOJIUMOCTH CTYACHTY-HHBAIUAY MPEIOCTABISICTCS TOTIOTHUTEILHOS BPEMsI JIJIsl TOJATOTOBKH OTBETA
Ha »JK3aMmeHe (wiu 3auere). OOydarommecs € OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3[I0POBBSL U
oOydaroluecss HMHBAIUIBI O00ECIIEYMBAIOTCS TMEYaTHBIMH M 3JEKTPOHHBIMH  00pa3oBaTEIbHBIMU
pecypcamu (TmporpamMmbl, ydeOHBIC IOCOOHMS I CaMOCTOSATENbHOW paboTel W T.1.) B Qopmax,
QIANITHPOBAHHBIX K OTPAaHUYCHHUSM UX 3JI0POBbS U BOCTIPUATHS HH(OPMAITUH:

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

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

- A8 cIa0OBHASIIUX: 00€CTIeYnBACTCS] WHIUBUAYaIbHOE PAaBHOMEPHOE OCBEICHHE HE MEHee
300 mrokc; oOydYaromuMcsi JUIsi BBITIOJIHGHHSI 3aJaHUs TPU  HEOOXOTUMOCTH TPEIOCTaBIISCTCS
YBEITMYMBAIOINIEE YCTPONCTBO; BO3MOXKHO TaKXE WCIOIb30BaHHE COOCTBEHHBIX YBEIWUHBAIOIINX
YCTPOMCTB; 3a1aHUS JUISI BHITIOTTHEHUS 3aJaHUI O(OPMIISIFOTCS] YBETTHUYEHHBIM MIPUPTOM;

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

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

3BYKOYCWJIMBAIOIasa arraparypa HHAWBUAYAJIbHOTO I10JIb30BAaHUA, npeaoOCTaBIAIOTCA ycCiyru



CYpOOIIEPEBOAUNKA,

- a8 CJeNOrJyXux JIOMyCKAaeTCs TNPUCYTCTBHE aCCHCTEHTA, OKAa3bIBAIOIIETO YCIYTH
TU(IOCYPIOTIEPEBOUMKA (TIOMUMO TpPEOOBaHU, BBIIOIHAEMBIX COOTBETCTBEHHO [UIS CIEIBIX U
TIIyXuX);

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

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

- JUId JIMI C HApPYUICHUSMHU OMOPHO-JABHTaTEIBHOIO ariapara, HapyIICHUSMHU JIBUTATEIbHBIX
(GyHKIIUH BEpPXHUX KOHEYHOCTEW WM OTCYTCTBHEM BEPXHUX KOHEUHOCTEW: MHCHMCHHBIC 3aJaHUs
BBITIOJHSIOTCS HAa KOMITBIOTEPE CO  CICIHUAIM3UPOBAHHBIM IMPOTPAMMHEIM  OOCCIICUCHUEM WU
HA/IMKTOBBIBAIOTCSl ACCUCTCHTY; BBINIOJHECHUE 3a/laHUil (TECTOB, KOHTPOJBHBIX paboT), MPOBOIAMMEBIC B

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

9. YueOHO-MeTOAUYECKOe U HHPOPMAIIMOHHOE OOecnievyeHne JUCHUIINHbI

9.1 JIuteparypa:

1 VYakoB B.fl. CoBpeMeHHbIe IP00IEMBbI 3IEKTPOIHEPTeTUKU [ DIIEKTPOHHBIN pecypc]: yueOHoe
nocooue/ YmakoB B.Sl.— DnexTpoH. TekcToBbIe JaHHbIC.— TOMCK: TOMCKHIA MO TEXHAYSCKUAN
yHuBepcureT, 2014.— 447 c— Pexxum noctyna: http://www.iprbookshop.ru/34715.html.— 9bC
«IPRbooks»

2 Boponun A.M. CoBpemeHHbIE TPOOJIEMBbI TEMIOra30CHA0KEHN S HACEICHHBIX MECT U
NpeanpusITHi [ DIeKTpOHHBIN pecypc]: yuedHoe nocobue (kypc nekuuit)/ Boponnn A.M.—
DeKTpOH. TeKCTOBbIE NaHHble.— CtaBpomnoib: CeBepo-KaBkasckuil ¢penepaibHbIil yHUBEPCHUTET,
2014.— 199 c.— Pexxum nocrymna: http://www.iprbookshop.ru/63223.html.— 9bC «IPRbooks»

3 JaBeinoB A.I1. OCHOBBI MEXaHUKH KUIKOCTH U Ta3a (CoBpeMeHHbIE MPOOIEMbI TEXHHUKH,
TEXHOJIOTHI U HHKEHEPHBIX pacyeToB) [DneKTpoHHbIN pecypc|: Mmonorpadus/ lassinos A I,
Bamunynnua M.A., KapataeB O.P.— DnektpoH. TekcroBele anuble.— Kazanb: Kazanckuii
HAI[MOHAJIbHBINA UCCIIEIOBATEIbCKUN TEXHONOrnuecKuil yuusepeutet, 2014.— 109 c.— Pexum
noctyna: http://www.iprbookshop.ru/63753.html.— 35C «IPRbooks»

4 Pynenko E.}O. CoBpemenHbIe TpoOIEMBI 9KOJIOTHH, SHEPTO- U PECYpPCOCOepEeKeHUS B
OMOTEXHOJIOTHH [DNEeKTPOHHBIN pecypc]: mabopaTtopHblii mpakTukym/ Pynenko E.FO.—
DIIEKTPOH. TEKCTOBbIE NaHHble.— Camapa: CaMapCKuil rOCyJapCTBEHHBIN TEXHUYECKHI
yausepcuret, ObC ACB, 2018.— 51 c.— Pexum nocryna:
http://www.iprbookshop.ru/90918.html.— 3BC «IPRbooks»

5 CoBpeMeHHbIe TPOOJIEMBI HKOJIOTHH U TPUPOI0TOIb30BaHuUS [ DIEKTPOHHBIHN pecypc]: yueOHO-
meroandeckoe nmocooue/ T.I'. 3enenckas [u ap.].— DIEKTPOH. TEKCTOBBIE JaHHBIC.—
CraBponois: CTaBpOINOJIbCKUM FOCYAapCTBEHHBIN arpapHblil yHuBepcuret, 2013.— 124 c.—
Pexxum noctyma: http:// www.iprbookshop.ru/47355.html.— 3BC «IPRbooks»

6 Ky3pmunoB A.B. CoBpemeHHbI€ TPO0IeMbl yIIpaBIEHUS EPCOHAIOM [ DIEKTPOHHBINA pecypc]:
yuebHOo-MeToindeckoe nocooue/ KyzapMuHoB A.B.— DneKTpoH. TEeKCTOBbIE JaHHbIE.—
Cumpeponosnb: YHUBEPCUTET IKOHOMUKH U yripasieHus, 2019.— 48 c.— Pexum goctyna:
http://www.iprbookshop.ru/89497.html.— 3BC «IPRbooks»

9.2 MeToan4yeckue yKa3aHus 10 0CBOEHHMIO THcHUIINHBI ([Iprioxkenue)




B) UHTepHeT-pecypchl

Humepnem pecypc - www.gstou.ru 3nekmponnas ouonuomexa IbC «IPRbooks», “Koncynbrant
crynenrta”, “Ibooks

1. | news.tpu.rwyCoObITusD ... sovremennye p.html
igrate.comyenergetics/problemy...energetiki/
Arhangelsk.BezFormata.rwJlenTay...-laverova/9232187
new.mephi.rwentrant/mephi/remote-projects/modern. ..
petrsu.ruyChairs/KEPIE/Belyakov_genenerg.pdf

cendomzn.ucoz.rwindex/0-19460

mpei.rwlang/rus/main/aboutuniversity/

knowledge.allbest.ru»
grandars.rwyMHCTHTYT)MHEpOBasi 3JKOHOMUKa) DHEpreTudeckas mpoodiema

A R Bl Rl Rl Pl Bl

r) IPOrpaMMHOe H KOMMYHHKAIIHOHHOEe o0ecrevyeHue
CpencTBa obecrieueHUs] OCBOCHUS IUCIUIIIUHbBI
Pacuernbie komnbroTepublie nporpammbl: MATHCAD, EXEL.

1. DJEKTPOHHBIM KOHCIIEKT JICKIIMH U JIEKTPOHHO-00yJYaroIUi KOMIUIEKC 110 TUCHHILIHHE TecTh
JUTSL KOMITBIOTEPHOTO TECTUPOBAHUS CTYICHTOB

10. MaTepuajibHO-TeXHHMYECKOE o0ecredeHue TUCHMIIIMHBI

Knacc ¢ mepcoHalbHBIMH KOMIIBIOTEPAMHU ISl TPOBENCHHsI MPAKTHYSCKUX 3aHSATHH U
BUPTYaJIbHBIX JTa0OPATOPHBIX PadoT.

Vuebnas ayautopus kadenpel "T m I, Ne2-21, Nel-19°  craGxeHHas MyIbTUMEIUHHBIMH
CpelICTBaMHU JIJIs TIPEACTABICHUS TIPE3EHTAIIMN U TTOKa3a YYEOHBIX (PUITBMOB.

[IporpamMmMa cocrtaBieHa B COOTBETCTBMM C ['OoCcyaapCTBEHHBIM OOpa30BaTENbHBIM CTaHIAPTOM
BbICIIEr0 MpodeccuoHalbHOro oOpa3oBaHus Mo HampasieHuto 13.03.01 — TemnosHepretuka u
TEIJIOTEXHHKA.

11. lonoiHeHMs ¥ U3MEHEHUs1 B padoyeil mporpaMme Ha yuyeOHbIH 1o

JlorosniHeHHsT M W3MEHEHUs B pabouue MNpOorpaMMbl BHOCSTCS €XKETroJAHO Iepes HayajioM HOBOTO
yuebHoro rojga mno Qopme. VM3mMeHeHus AOKHBI O(QOPMIIATHCA JOKYMEHTAJIBHO W BHOCATCS BO BCE
YUTEHHBIE DK3EMILISAPBI.

IIpe3enTanumn:

Hacocwl u THAPONPHUBOAbL

Ouneprodanancsl TOP ux cocrosiHue U kinaccudukars;

[IporHo3sl pacrosiaraeMbIX 3aacoB U UX HCUYEpIAHUSI.

VT0Ib. HpOTHO3BI pacmiojiaraCMbIX 3a11aCoB M UX UCUCPITaHUA.

["oproune cianiel. [IporHO3BI pacnoiaraeMbIX 3aI1acOB M MX MCUYEPITAHMS.

['uaposnekTpcTaHim

TenmoBeIe U aTOMHEIE OJICKTPOCTAHIIUU

Termnonepenaua

Meponpusitusi 1o 3HeprodpheKTUBHOCTH U dHeprocOepexenuto (20 cnaiiios);

DHeprocOepeKeHHE M €€ POJIb B )KM3HU 0011ecTBa (52 cnaiiioB);

HNudopmanronnoe odbecneueHne NpeanpusTHil IHEProcOEpeKeHUIO U TOBBIIICHUIO
sHeprodhdextuBrocty (11 cmaitnos);

[TpuGopHbIil yuer s5eKkTpodHepruu (58 craiiion);



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/
http://www.grandars.ru/
http://www.grandars.ru/student/
http://www.grandars.ru/student/mirovaya-ekonomika/
http://www.grandars.ru/student/mirovaya-ekonomika/energeticheskaya-problema.html

DHeproeMKocTh 1 dHeprodhhekTuBHOCTH (28 cnaiiioB);

Bo3o0OHoBIIsIeMbIe HCTOUYHUKH dHEpruu (15 cnaitnos);

[Tpob6aembl mepepaboTKH ChIpoil HeTH, 3arpsi3HEHHE IPYHTOBBIX BOJL.

[TpoGuemsbl 3KkcIuTyaTanuy HeTAHBIX MECTOPOXKICHHUH.

OcCHOBHbIE IPEUMYILIECTBA TEPMOS,AEPHON SHEPIreTUKU

Buneobunianmbi:

- ,HBI/I)KGHI/IC KHUJIKOCTH B pa6oqu KOJIECC,

- Kak pa6oraer TOC;

- [IpuHiun paboThl KOTIA;

- [TapoBoii xoren;

- [TapoBble TYpOUHBI;

- [litamst ropesiku;

- Kopotkoe 3ambIkanue;

- Tem1oo00MeHHNKY;

- Typ6una K-800-240;

- Posxur kotna;

- I'papupHy;

- [Ipuniun paboTel Hacoca

- Pazanckas ['POC

- Xabaposckas TOII;

- DKCIuTyaTalys 3HeprodJI0KoB;

- Pabora neasparopa;

- IIpuHnmn paGoThl ABIMOCOCA;

- [IpuHnMn paboThl IEHTPOOSKHOTO HACOCA,;

- MHOrocryneHyarslii Hacoc;

- Hacoc [THC-1.




Ipunoocenue

MCTOIH/I‘XCCKI/IC YKa3aHHUA 110 OCBOCHHUIO THCIHUIIIMHBI

«COBpeMeHHBIe HpO6JICMbI OHCPICTUKHU, TCINIOTCXHUKHU U TCINIOTCXHOJIOT U

1. Meroanueckne yka3aHusi A 00ydaromuXcs MO IJAHMPOBAHMI0O U OPraHU3ALUH
BpeMeHH, He00X0AMMOro0 LISl 0CBOCHHUSI IMCIUIIIMHBI.

W3yuenne peKkoMeHayeTcs HauyaTh ¢ O3HAKOMJICHHUsS ¢ pabodell mporpaMMoi JAUCHUILIMHBI, €€
CTPYKTYpOH U coJepXkaHHEM pa3/ienoB (Moaysei), GOHIOM OIEHOYHBIX CPEICTB, 03HAKOMMTBLCS C
y4eOHO-METOIMYECKUM 1 UH()OPMAIIIOHHBIM 00€CTIeYeHUEM TUCITUILITNHEIL.

JucuumnHa «CoBpeMeHHbIE IPOOJIEMbl SHEPreTHUKH, TEIJIOTEXHUKU U TEMJIOTEXHOJOTHID)
COCTOUT W3 9 CBS3aHHBIX MEXIy COOOI0 TeM, O0ECIEUMBAIOUINX IOCIEA0BATEIbHOE H3YYECHUE
MmarepHaa.

OOyuenne 1o gucuumuinHe «CoBpeMEHHbIE NpPOOJEMbl HIHEPreTHKH, TEIUIOTEXHUKH U
TEIUIOTEXHOJIOTUWY) OCYILIECTBISETCA B CIEAYIOUINX (hopMax:

1. AyautopHsie 3aHATHS (JIEKIIUU, TPAKTUYCCKHE/CEMUHAPCKHE 3aHSITHSA).

2. CamocrosiTenbHas pa0oTa cTyAeHTa (IIOArOTOBKa K  JIGKIMSAM, HOPAKTUYECKUM/
OPAKTUYCCKUM 3aHSTHSIM, Tectam/pedeparaM/IoKiaiam/cce, 1 UHBIM (opMaM MUCBMEHHBIX PadoT,
BBINOJIHEHHME aHAJIN3a KeHCOB, MHUBHU/1yallbHasi KOHCYJIbTAllUA C MPENoaBaTesieM).

3. WuatepakTuBHBIE (HOPMBI TPOBENEHHUS 3aHATHH  (KOJUIOKBUYM, JIEKLHUS-IUCKYCCHS,
IpyNIIOBOE pelIeHue Keiica u 1p.opMmel).

VY4eOHbIi MaTepHua CTPYKTYPUPOBaH U U3yYeHHE AUCUUIUIMHBI POU3BOANTCS BTEMAaTHYECKON
nocienoBarenbHOCTH. KaxaoMy NpakTHuecKOMy/ CEeMUHAPCKOMY 3aHATHIO U CaMOCTOSATEIbHOMY
U3yYEHHUIO MaTepualia TPEAIIeCTBYeT JIGKIHS O AaHHOW Teme. OOydarommecs CaMOCTOSATENBHO
IPOBOJAT NPEIBAPUTENBHYIO OATOTOBKY K 3aHITHIO, IPUHUMAIOT aKTUBHOE U TBOPUYECKOE ydacTHE B
00CY)XJIEHUM TEOPETHUECKUX BOIPOCOB, pa3zdope MNpOOJIEMHBIX CUTyallMd M IIOMCKOB IyTed HX
pemienus. MHorue mnpoOiiemMbl, H3ydaeMmble B Kypce, HOCST JUCKYCCHOHHBIM XapakTep, uTO
npeJoiaraeT MHTEPaKTUBHBIN XapakTep MPOBEACHUS 3aHATHI Ha KOHKPETHBIX MTPUMeEpax.

Onucanue nocae0BaTelbHOCTH AEHCTBHI 00yUaroIerocs:

[Ipy wu3ydeHuu Kypca cieayeT BHHMMATEIbHO CIyIIaTh M KOHCIEKTHUPOBAaTh MarTepHall,
W3JIarTaeMblii Ha ayJWTOPHBIX 3aHATHAX. /[l €ro NOHMMaHus U KAa4eCTBEHHOI'O YCBOEHUS
PEKOMEHIyEeTCs CIEeAYIOIas IOCIEA0BATENIBHOCTD JEHCTBUMN:

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

2. Ilpy NOATOTOBKE K JIEKIMU CIEAYIOLIEro JHA MOBTOPUTH TEKCT MpPEIblAyIled JIEeKIHH,
HOJyMaTh O TOM, Kakast MOKeT ObITh cieaytomas tema (10 - 15 MunyT).

3. B teuenue Henenu BeIOpaTh BpeMs JUIsl paboThI ¢ JIuTepatypoil B bubimoreke (mo 1

qacy).

4. Ilpu NOATOTOBKE K MPAKTHYECKOMY/ CEMUHAPCKOMY 3aHSATHIO TIOBTOPUTH OCHOBHBIE MOHATHUS
[0 TeMe, U3YYUTh NpHUMEpHl. Pelas KOHKPETHYIO CHUTYyallMIO, - HpPEABAPUTENBHO MOHAThH, KaKOH
TEOPETUYECKUI MaTepuan HyXHO HCHOJb30BaTh. HaMeTWTh MiaH pemieHusi, MmornpoOoBaTh Ha €ro
OCHOBE peluTh | - 2 mpakTuyeckue cuTyanuu (J1ad.paboTsl).

2. Meroauyeckue yKazaHus 1o padore o0y4yarmuxcsi BO BpeMs POBeAeHUs JIeKIUil.

Jlekimm  nmaroT  OOydYarOImMMCS ~ CHUCTEMAaTH3MPOBAaHHBIE  3HAHWS 1O  JUCIUIUIMHE,
KOHIICHTPUPYIOT WX BHHMaHHE Ha HamOoJee CIOXHBIX M BaXHBIX Bompocax. JIeKnuu oOBIYHO
U3JIATaloTCs B TPAAUIIMOHHOM WM B TpoOieMHOM cTuie. [l cTy/IeHTOB B OOJBIIMHCTBE CIIy4acB B
npobnaemMHOM ctuje. [IpoOiaemMHBI CTHIL TO3BOJSET CTUMYJIMPOBATh AKTUBHYIO ITO3HABATEIIHHYIO
NESTENIbHOCTh O0YYaIoIUXCs U UX MHTEPEC K AUCHUIUIMHE, (OPMHPOBATH TBOPUECKOE MBINIICHHE,
npulerarb K MPOTHUBOIOCTABICHUSAM U CPaBHEHUSM, JejaTh 000OIIeHHs], aKTUBU3UPOBATh BHUMAaHUE
00y4JaromUXCcsl MyTEM IMMOCTAaHOBKHU MPOOIEMHBIX BOIPOCOB, TOOMIPSTH JUCKYCCHIO.

Bo Bpemsi JEKIMOHHBIX 3aHSATHUH PEKOMEHIYETCS BECTH KOHCIEKTHpPOBaHUE Y4eOHOro



MarepHaia, obpamarb BHUMaHUE HAa (HOPMYITUPOBKM M KAaTETOPHH, PACKPBIBAIOLINE CYTh TOTO HIIU
WHOTO SIBJICHUS, WU TIPOLIECCOB, BBIBOJBI U ITPAKTUYECKHE PEKOMEHIALIUN.

KoHcnekT nekuuu Jydine moapasfeisaTh Ha MYHKTbI, coONIo/as KPacHyl CTPOKY. DTOMY B
00b1IOH cTeneHu OyayT CocOOCTBOBATh BOMPOCHI IUIaHA JIEKIMH, NPEII0KEHHBIE PENOAABATEISIM.
Crnenyer oOpamaTh BHUMaHHWE Ha aKLEHTHI, BBIBOJBI, KOTOpPbIE JENaeT IperoaaBarellb, OTMeuas
Haun0oJiee Ba)KHbIe MOMEHTHI B JIEKIIMOHHOM MaTepHajie 3aMedyaHusIMU
«BAXKHO», «XOPOLIO 3allOMHUTHY» U T.II. MOXKHO JA€nIaTh 3TO U C IOMOUIbIO Pa3HOLIBETHBIX MAapKEpOB
WIH py4eK, IOTYEPKHUBAasi TEPMUHBI U ONIPEICICHUS.

[lenecooOpa3no pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpAIICHHH, a0OpeBUaTyp M CHMBOJIOB.
OpHako npu fanbHeien padoTe ¢ KOHCIEKTOM CUMBOJIBI JIyUllle 3aMEHUTh OOBIYHBIMU CIIOBAaMH JJIS
OBICTPOIO 3pUTEIILHOTO BOCHIPUSITHSI TEKCTA.

PaGoTtast Hajg KOHCHEKTOM JIeKUUH, HEOOXOAMMO HCIOJb30BATh HE TOJBKO OCHOBHYIO
JUTEPATypy, HO U Ty JUTEPATYpy, KOTOPYIO JOMOJIHUTEIBHO PEKOMEH0BAJ NpenoaBarenb. IMeHHO
Takasi cepbe3Has, KpOoHoTiuBas paboTa C JIEKIMOHHBIM MaTepUalOM IO3BOJMT IIyOOKO OBIIAAETh
TEOPETUUYECKUM MAaTEPUATIOM.

TemaTuka nexkuuii jaercs B paboueil mporpaMmme JUCLHUIUIMHBL.

3. Meroauuyeckue YKa3aHus o0yyaromumcst no NOAr0TOBKeE K
NPAKTHYeCKUM/CEMHHAPCKHUM 3aHATHIM.

Ha mpakTudecknx/CeMHHAPCKUX 3aHATHIX MPUBETCTBYETCS aKTUBHOE y4acTHE B OOCYXICHUU
KOHKPETHBIX CHUTYyallMi, CIIOCOOHOCTh Ha OCHOBE IOJYYEHHBIX 3HAaHUI HaxXxoAuWTh Hauboee
3 PEeKTHUBHBIE pEIICHUS MOCTABICHHBIX MPOOJIEeM, yMETh HAXOIUTh IIOJIC3HBIH JOMOIHUTEIHHBIN
MaTepuai 10 TEMATUKE CEMUHAPCKUX 3aHATHH.

CryneHTy peKOMEHIyeTCsl caelyIoias cxema MoAroTOBKM K CEMMHAPCKOMY 3aHSATHUIO:

1. O3HakOMJIEHHE C IUIAHOM MPAKTUYECKOT0/CEMUHAPCKOrO 3aHATHS, KOTOPBI OTpakaeT
COAEPKAHUETIPEITIOKEHHON TEMBI;

2. IIpopaboTaTh KOHCIIEKT JICKIIHIA;

3. [IpounTaTth OCHOBHYIO U JONIOJIHUTEIbHYIO JIUTEPATYPY.

B nporuiecce moAroToBKM K MPAaKTUYECKUM 3aHATHUSAM, HEOOX0IUMO 00paTUTh 0COO0EBHUMAHNE
Ha  CAMOCTOSITEIBHOE  M3Y4YEHHWE PpPEKOMEHJIOBaHHOM Jmreparypbl. Ilpm  Bcei  mosiHOTE
KOHCIIEKTUPOBAHUS JIEKIIUM B HEN HEBO3MOXHO U3JIOKUTH BECh MaTepHall U3-3a JINMUTA ayJUTOPHBIX
yacoB. [loaromy camocrostenbHas paboTa ¢ ydyeOHMKaMH, Y4eOHBIMH ITOCOOMSIMH, HAy4YHOH,
CIPAaBOYHOU JIUTEPATypOl, MaTepuataMy NepUOIUUEcKUX M3aHui u MHTepHeTa sBisieTcst Hauboee
3¢ (PEeKTUBHBIM  METOJOM  IOJIYYEHHUsS  JOMOJHUTENbHBIX 3HAHWM, IIO3BOJIAET  3HAYUTEIIHHO
aKTUBU3UPOBATh MpOIecC OBJIAAeHHUs HHpopManuel, cnocoOCTByeT Oojee TIyOOKOMY YCBOEHHIO
U3y4aeMoro marepuaia, GOpMHUpPYET y CTYJEHTOB OTHOLIEHHE K KOHKpETHOM mpobieme. Bce HOBbIE
HOHATUS MO HU3y4yaeMoOH TeMe HeoOXOJIMMO BBIyYMTh Haum3yCcTb W BHECTU B TJIOCCapui, KOTOPBIH
11€J1€C000pa3HO BECTU C CAMOT'0 Hayvajia U3y4yeHHs Kypca;

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

5. BeImoJHUTE JoMaIlHee 3aJaHue;

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

7. Ipu 3atpyaHeHUsIX cHOPMYITHPOBATH BOMPOCHI K IPETIOAABATEIIIO.

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

3. Meroanyeckue ykazaHus 00y4aruuMcs 110 OPraHU3alUM CAMOCTOSITeIbHOI padoThl.

Llenp opraHuzanuu camMOCTOSTENbHOW pa®oThl Mo aucuuiuiiHe «CoBpeMeHHbIE MPOOIeMbI
SHEPreTHKH, TEIUIOTEXHUKU U TEIUIOTEXHOJIIOTMHW» - 3TO YINIyOJIeHWe U paclIMpeHue 3HaHUHA B
00J1aCTH OCHOBHBIX COBPEMEHHBIX MPOOJEM HSHEPreTUKH U DHEProTEeXHOJIOTUH;  (OopMHUpOBaHUE
HaBbIKa M UHTEpECca K CaMOCTOSITEIbHON MTO3HABATENIbHOM J1eATEIbHOCTH.

CamocrosTenbHas padoTa 00ydaroUIuxcs ABISETCS BaXXHEUIINM BHUIOM OCBOCHUS COJCPIKAHUS
JUCIUIUIMHBL, TIOATOTOBKH K MPAaKTUYECKUM 3aHATHSIM U K KOHTpoJIbHOM paboTe. Crofa ke OTHOCSITCS
U CaMOCTOATENIbHOE YIIyOlleHHoe u3ydyeHue TeM jaucuumuiuHbl.  CamoctosrenbHas paborta
MpEeJCTaBIsieT cOO0M MOCTOSHHO JEHCTBYIOIIYI0 CHUCTEMY, OCHOBY 0OOpa3oBaTelIbHOrO Mpolecca U



HOCUT HCCIIEIOBATEIbCKUI XapakTep, UYTO MOCIYKUT B OyIylleM OCHOBAaHHMEM Ui HAIUCAHUs
BBIITYCKHON KBaJIM(PUKALMOHHOM paboThl, IPAKTUYECKOIO IPUMEHEHHUS MIOTYYEHHBIX 3HAaHUH.

Opranuzanys caMOCTOSTEIbHON paboThl 00YYaIOIIMXCSl OPUEHTUPYETCSI HA aKTUBHBIE METO/IbI
OBJIQJICHUSl 3HAHWSAMM, DPA3BUTHE TBOPYECKUX CIIOCOOHOCTEH, Mepexo] OT MOTOYHOIo K
WH/IMBUYIU3UPOBAHHOMY OOYUEHHIO, C YUYETOM IMOTPEOHOCTEN H BO3MOKHOCTEH JTMUYHOCTH.

[IpaBunbHas opraHu3alus CaMOCTOATENBHBIX Y4YEeOHBIX 3aHATUH, HMX CHUCTEMaTHYHOCTb,
nenecooOpasHoe MIAaHHUPOBaHHWE pabodero BPEMEHHU II03BOJIAET CTYJAEHTaM pa3BUBATh yYMEHUS H
HaBBIKM B YCBOCHUHU M CHUCTEMAaTH3allMM IPUOOpETaeMbIX 3HAHUM, 00ecreunBaTh BBHICOKUN YPOBEHb
yCIIEBAEMOCTH B NEPHOA 00yUEHUs, 1OJTyUYUTh HABbIKH MOBBILIEHUS IPOPECCHOHATIBHOIO YPOBHS.

[ToaroToBka K MPAaKTUYECKOMY 3aHSATHIO BKJIIOYACT, KPOME MpOpabOTKM KOHCIEKTa |
IPE3CHTAllMK JIEKLUH, HOUCK JINTepaTypbl (II0 PEKOMEHJIOBAHHBIM CIIMCKAM M CaMOCTOSTENIBHO),
HOJATOTOBKY 3aroTOBOK JJISi BBICTYIUICHHH TIO BOMPOCaM, BBIHOCUMBIM UIsi OOCYXAEHHUS IO
KOHKpeTHOH Teme. Takue 3aroTOBKM MOTYT BKJIHOYATh LIUTAThl, (PaKThl, COIOCTaBIECHUE PA3INYHbBIX
NO3ULMH, COOCTBeHHbIE MbIcHU. Ecmum mnpobimema 3amHTEpecoBajia 0O0YdalOMIErocs, OH MOXET
HOJArOTOBUTH pedepaT U BBICTYNIUTh C HUM Ha IPAaKTUYECKOM 3aHsTuu. [IpakTHueckoe3aHsTHE - 3TO,
IpeXJIe BCEro, IUCKyCCHs, OOCYXICHHE KOHKPETHOM CHUTYyallMd, TO €CTh NPEAINOoJIaraeT yMEHHE
BHUMATEJIbHO CIyLIaTh WIEHOB MO IpyNmbl M MOJAEPATOpa, a TaKXKe CTaparhCsi BBICKA3aTh CBOE
MHEHHE, BBICKA3bIBaTh COOCTBEHHBIC UJICH W MPEUIOKEHUS, YTOUHATh U 33]]aBaTh BOIPOCHI KOJUIEraM
10 00CYXICHUIO.

[Ipy moAroToBKe K KOHTPOJBHOM paboTe OOy4aroUIuiicsl IOJKEH IOBTOPATH IPONIEHHbBIN
MaTepuag B CTPOIOM COOTBETCTBMM C Y4YeOHOW HpOrpaMMoOM, HCHOJb3Ysl KOHCIEKT JIEKUUH u
JUTEpaTypy, PEKOMEHIOBAaHHYIO TMpernonaBaTeneM. llpm HE0OXOAMMOCTH MOXKHO OOpaTUThCS 3a
KOHCYJIbTAlleH U METOMYECKOI TOMOIIBIO K ITPEI01aBaTelIto.

CamocrosTenbHas paboTa peaan3yercs:

— HEIMOCPE/ICTBEHHO B MPOLIECCE Ay TUTOPHBIX 3aHATHH - HA JIEKIMX, IPAKTUYECKUX 3aHATHSIX;

— B KOHTaKT€ C TpErojaBareieM BHE PaMOK PACIHCAaHHs - Ha KOHCYJIbTAIMIX 10 y4eOHBIM
BOIIPOCaM, B XOJ€ TBOPYECKHUX KOHTAKTOB, NPHU JUKBUIALUU 33J0JDKEHHOCTEH, NMPH BBIIOJHEHUU
WH/IMBUIYAIbHBIX 33aHUHN H T.]I.

— B Oubnuoreke, noma, Ha Kadeape MpPHU BBINOJHEHHH OOYYarOIIUMCS YYeOHBIX H
NPaKTUYECKHX 3a/1a4.

Buast CPC u kputepuu OLleHOK
(o 6amnbHO-peiTuHTrOBOM cucteme [THTY, CPC onenuBaercs B 15 6amioB)

1. Pedepar

2. Jlokman

3. Occe

4. VYwyacTtue B MEpPOIPHUATHIX

Tembl U1 caMOCTOSTENbHOW pabOThl MpOMUCaHbl B paboyeil mporpaMMe JUCLHILIHMHBL.
D(PGhEeKTUBHBIM CpPEICTBOM OCYIIECTBICHUSI OOYYArOUIUMCS CaMOCTOSITEIbHOW pPabOThI SIBISETCS
9JIEKTpOHHAs HH(OpMaIMOHHO-00pa30BaTeNlbHas cpesla YHUBEPCUTETA, KOTOpast 00eCeunBaeT IOCTYII
K Y4YeOHBIM IIIaHaM, paboyuM TMporpaMMaM AMCHMIUIMH (MOIylied), NpPaKTHK, K H3TaHUSIM
JJIEKTPOHHBIX OMOTMOTEUHBIX CUCTEM.
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