[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

®NO: MuHuaes Maromep, LLlaBanosuy . .
JomxkHocMHEMCTEPCTBO HAYKH U BBICIHET'O OBPA30BAHUSA POCCUUCKOU ®EJIEPAIIMA
Hara o fgﬁlzﬁﬁé%yz{APCTBEHHHﬁ HE®TSHOW TEXHNYECKHWI1 YHUBEPCUTET

YHMKanbHbIl IPOTPAMMHBIN Kk
256bcc35¢296f119d6aafdc22856b21db52dsN{ @ i ateanévpiticd VST, MHILIMOHINMKOBA

PABOYAsA ITPOI'PAMMA
JTUCLIUIIINHBI

«COBPEMEHHBIE ITPOBJIEMbBI DQHEPI'ETUKH, TEINIOTEXHUKHU N
TEIIVIOTEXHOJIOI'NN»

HanpagJieHue NoAroToBKu

13.03.01 TennmosHepreTrka U TEIJIOTEXHUKA

Hanpasiaennocts (mpoguiib)

«TennoBbI€ JICKTPUUYECKHUE CTAHITHN
KBanuduxauus

bakanasp

I'on Havama moaroroBku — 2026

['po3ubiii — 2026



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 M MIPABUII IKCILTyaTalMK C YYE€TOM Ha/IC)KHOCTH 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 HCIIOJIB30BAaHUEM HETPAIULIMOHHBIX W BO30OHOBIISIEMBIX HCTOYHUKOB
SHEPTUH.

2. MecTo AUCHMILINHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
Vuebnas paucuumiuHa «CoBpeMEHHbIE IpOOJIeMbl  3HEPreTHKH, TEIUIOTEXHUKU U
TETUIOTEXHOJIOTUMW» OTHOCHTCS K  JUCHUILNIMHAM 10 BBIOOpY CTyJeHTa, YacTH, (OPMHUPYEMO
YYaCTHMKaMU 00pa30BaTeNbHbIX OTHOIIEHMH B yuyeOHoMm muaHe OII nampasnenus 13.03.01.
«TemnnosHepreTrka u TEMJIOTEXHUKA» U IPETyCMOTPEHA Ui U3YUYEHUs B 8 ceMecTpe Kypca.
0a3upyercss Ha 3HAaHUM OOIIETEXHUYECKUX U CIEUUAIbHBIX TUCHMIUIMH: Xumus, Ouszuka, Maremaruka,
Mexanuka, Texnudeckas TepMOAMHAMUKA, | naporazonHaMuka.

3. [lepeyeHb IIAHUPYEMBIX Pe3yJabTATOB 00y4YeHUS IO JUCHUIIMHE (MOIYJII0), COOTHECEHHBIX €

HHIUKATOPpaAMH JOCTHXKCHUSA KOMIIeTEeHII .



Taoauna 1

Ilnanupyemble pe3yJibTaThI

Kox no ®1'oC NuaukaTopbl 10cTHKeHUsT | 00y4eHusi o qucuuiuiage (3YB)
OomenpodeccuoHaIbHbIE
OIIK-3. Crnocoben | OIIK-3.1. JlemoHcTpupyeT 3HATD:
JEMOHCTPHUPOBATH IMOHMMAaHHE OCHOBHBIX 3aKOHOB — OCHOBHBIE METOJIbI JOOBIUN
MIPUMEHEHHE OCHOBHBIX | JIBMJKEHHUSI )KUJIKOCTHU U Ta3a; u pa3Beaku
crioco0oB mnonyuenus, | OIIK-3.2. [Ipumensier 3HaHus MECTOPOKACHUN
npeoOpa3oBaHus, OCHOB r'MJpOra30quHaMUKH JJIs YTIEBOAOPOIHOIO CHIPhS;
TpaHCIIOpTa " | paCUCTOB TCIINIOTCXHUYCCKUX —  TUIBI SHEPropecypcos,
HCII0JIb30BaHUs YCTaHOBOK U CUCTEM; BO3MOKHOCTH
TEIJIOTHI B | OIIK-3.3. Ucnonb3yeT 3HaHue HCIIOJIb30BAHMS
TEIJIOTEXHUYECKHUX TeI0(U3NUECKUX CBOWCTB Pa3IMYHBIX THTIOB
YCTaHOBKax 148 pa60tmx TCJI IIPU pacyeTax SHEPTOpPECYPCOB. %1 ux
CHUCTEMaXx. TEIJIOTEXHUYECKUX YCTaHOBOK XapaKTEPUCTHKIY;
H CUCTEM; — mpolOyieMbl  IKCILTyaTauu
OIIK-3.4. /IleMoHCTpHUpYyET MECTOPOIKIACHNUI
MMOHMMAaHHUE OCHOBHBIX 3aKOHOB Pa3IMYHbIX
TEPMOJUHAMUKHU U SHEPropecypcoB;
TEPMOIMHAMUYECKUX
COOTHOIIICHUH; yMeTh:
OIIK-3.5. IIpumeHnser 3HaHus —  yMeTb OTIPE/IENSATH
OCHOB TEPMOJAMHAMUKH JIJIs1 NOTPEGHOCTH

pacyeToB TEPMOAMHAMUYECKUX
MIPOLIECCOB, LIUKIIOB U HX
oKa3aTelieH;

OIIK-3.6. /IleMoHCTpHpYyET
TMOHMMAaHHUE OCHOBHBIX 3aKOHOB
Y CII0COOO0B MEpPEeHOca TETIOThI
Y Macchl;

OIIK-3.7. IlpumenseT 3HaHUA
OCHOB TeriomaccooOMeHa B
TEIUIOTEXHUYECKUX
YCTaHOBKaX.

IIPOU3BOJICTBA B TOILIUBHO-
SHEPreTUUECKUX pecypcax,
MOJrOTOBKE 00OCHOBaHMMH
TEXHUYECKOTO
IIEPEBOOPYKEHHUSI,
pa3BUTHS
JHEProX0351CTBA,
PEKOHCTPYKIIUHU u
MOJIEpHU3ALUU
MpEATPUATHI -
UCTOYHUKOB DJHEPIUH W
CHUCTEM DHEPTOCHAOKECHHS;

BJIAJETh:

— CIOCOOHOCTBIO K
OINPEJIEIICHUIO ITOKA3aTENEeH
TEXHUYECKOTO YPOBHS
MPOCKTUPYEMBIX OOBEKTOB
WIH TEXHOJIOTUYECKUX
cXeMm;

— TPOTHO3aMH
pacrioiaraéMbIX  3aIacoB
SHEPropeCypCcoB
Pa3IUYHOTO
MPOHUCXOKACHUA )51
NPEJCTaBIATh YCIOBUSA HMX
COXpaHEeHUs 51
BO3MOKHOCTH ux
UCYepIaHus;

— MeTojaMH KiacCUu(pUKaK
OCHOBHBIX 3JIEMCHTOB

T'CIIMOCHUCTEM;




IIpodeccnonabHBIE

ITK-3. '0TOBHOCTBIO K
00eCIIeYeCHHIO
Oe3omacHOi paboTHI Ha
MIPOU3BOJICTBE H
9KOJIOTHYECKOH
0€30I1aCHOCTH Ha
AKCIUTYaTHPYyEMBIX
oobekTax OI/I.

IK-3.1 JleMoHCcTpHpYyET
3HAHUE HOPMAaTUBOB 1o
00ecIIeueHUI0 0e301acHoi

paboTel Ha TPOU3BOJCTBE U
IKOJIOTUYECKOH 0e30MacHOCTH
skcrryatupyembix OILJL;

[1IK-3.2 YyacTtByeT B paboTe 1o
pa3paboTke HOPM U METOJIOB

obecrieueHus TEXHUKH
0e30IMacHOCTH Ha
[IPOM3BOJICTBE, IIOJATOTOBKE U
peanu3au DKO3aIUTHBIX

Mepornpuatuii Ha OITJI.

3HATh:

— TpoOJIeMBl IKOJIOTHYECKOM
0e30macHOCTH TpU 100bIue
u TpaHCIopTe
SHEPropecypcoB 110
KOHEYHOT'0 OTpeduTens;

— TpaJWLIMOHHBIE u
HETPaTUIIMOHHEIE
MCTOYHUKU SHEPruH,
BO300HOBIISIEMbIC u
HEBO300HOBJIsIEMbIE
HUCTOYHUKHU YHEPIHH;

— aHaIu3upoBaTh
€CTECTBEHHOHAYYHYIO
CYIIIHOCTh npo0Jem,
BO3HUKAIOIIUX B  XOJE
npodeccHoHATLHOM
JeSITeNIbHOCTH;

— OCHOBBI BBITIOJTHEHUS
pacyeToB C
HEe0OXOAUMBIMHA
000CHOBaHUSIMH
MEPONPUATUH o
SKOHOMHU
HSHEPrOPECYPCOB,
MOTPEOHOCTH
MOJpa3IeICHUI
TIPEITPUATHS B
AJIEKTPUYECKOM, TEIJIOBOM
U JIPyTUX BHIAX DHEPTHH,
y4acTBOBaTh B Pa3pabOTKe
HOPM HX pacxoja, pexuma
paboTel  TWOapa3AeNeHui
OPEINPHUATHS, UCXOAS U3
ux notpeGHoCTeH B
SHEPTHUH.

yMeThb:

— yMeTh IUIAaHWPOBaTh U
CTaBUTh 3aaun
WCCTIEIOBaHUS, BBIOUPATh
METO/TBI
AKCIEPUMEHTAIBHOMN
paboThI,
WHTEPIPETHPOBATH "
MPEJICTABIATh PE3YJIbTATHI
HAyYHBIX  HCCIICIOBAHUH,
JaBaTh MIPaKTUYECKHE
pPEeKOMEHIAMA 0  HUX
BHEJIPEHUIO B
MIPOU3BOJICTBO.

BJIA/IETh:
— OCHOBHBIMHU

XapaKTepUCTUKaAMU




MPOMBIIIJICHHBIX
HMCTOYHUKOB BBIOPOCOB
3arpsA3HAOINX BCHICCTB,
METOAaMU

MpEIBAPUTEIILHOMN
o0paboTku 0CaJIKOB
CTOYHBIX BOJI, ux

(bu3N4eCcKoil CyIHOCTBIO U
Ha3HAYCHUEM,
obecrnieueHus
0€301acHOCTH
OKPYKaIOILIEH Cpeibl.




4. O0beM IMCUMILIHHBI M BUABI y4e0HOI padoThI

Tadoauna 2
Bcero Cemectpsl
Bun yueOHo# padoThI yacos/ 3a4.e/. 8 1
0D0 300 | 0®0 |3D0

KonTakTHasi padora (Bcero) 36/1,0 | 12/0,33 | 36/1,0 | 12/0,33
B ToMm unce:
Jlexmumn 24/0,7 | 8/0,22 | 24/0,7 | 8/0,22
[TpakTHyueckue 3aHATHS 12/0,3 | 4/0,11 12/0,3 | 4/0,11
CeMuHapbl
JlabopaTopHbie pabOThI
CamocrosiTesibHasi padoTa (BCero) 72/2,0 | 96/2,7 | 72/2,0 | 96/2,7
B ToMm uncne:
Kypcoas pabora (mpoekT)
PacuerHO-Tpaduueckre paboThI
TP
Pedepatsl 18/0,5 | 24/0,7 | 18/0,5 | 24/0,7
Jlokmaapl
[Ipe3enTanmu
U (unu) opyaue 6uodvt camocmosmenvbHol pabomoi:
[ToaroroBka Kk 1a60paTOpHBIM paboTaM
[ToaroToBka K MPaKTUYECKUM 3aHSITUSIM 18/0,5 36/1,0 18/0,5 36/1,0
[ToaroToBka K 3K3aMeHy 36/1,0 | 36/1,0 | 36/1,0 | 36/1,0
Bupa orueTrHocTH 3a4eT | 3a4eT | 3a4YeTr | 3aYeT
O6mas Tpynoemkocts | BCEI'O B yacax 108 108 108 108
JAMCIUTIINHBI BCEI'O B 3a4. equHuIax 3 3 3 3




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:

24 8

12 4

36 12




5.1 JleknuoHHBbIE 3aHATHSA

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

Tunel  sHepropecypcoB. BO3MOXKXHOCTM  MCIIOJIB30BAHMS
pa3sIMYHBIX  THIIOB  JHEPropecypcoB.  XapaKTEPUCTHKHU
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. IIporHo3sl 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

SIEPHOTO  TOIIMBA. [Tpobnembl  3KOIOTHYECKOM
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 JUMHAMHMKa TOTPeOJICHUsT DHEPropecypcos,
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. Mmeromuecss BO3MOXXHOCTU U
3¢ (HeKTHBHOCTH TPUMEHEHUS1. buoTommao. OTxo0/1bI.
TennoBoi pEXKUM 3eMHOH KOPBI. Uctounuku
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.
IIpoucxoxneHnue BeTpa M BeTpoBble 30HBI Poccuu. 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 dSHepruM OKeaHa. 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 3P GEeKTUBHOTO npuMeHeHus. [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. XomogwieHble LUKIBL. Paboune Tena.
KoHcTpykuioHHbIE MaTepuanbl. DpO3HOHHO-KOPPO3UOHHbIE
npoueccel. Coneotnoxkenue. [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.
XapakTepucTHKH 30Jbl. CBOMCTBAa KOKCOBOIO OCTAaTKa

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 IIOKa3aTe€Id BOJAbI 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 PEeKTUBHOCTh M TPEUMYIIECTBO OMOJOTUYECKUX METOJI0B
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 HehTH. Pa3zBegounoe OypeHue u mpooIeMpl
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.

[TpoGyiemb! 100ObIYM U TpaHcHopTa yris. [IpoGiieMbl SKOIOTHYecKOol 0e30MacHOCTH 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 JEHCTBMU Ha Hee cuiibl BeTpa. Paborta BeTpoBoro koseca
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 "
BPCAHLBIX BCIHICCT B MMPOMBIINIJICHHBIX BI)I6pOcaX

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 3a11aCoB U UX UCUCPITaHHA.

[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. | IIpo6GaeMbl 3K0JIOTHYECKOM 0€30IMaCHOCTH MPH JI00BIUE U TPAHCTIOPTE TOPIOYUX 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 TMHAMHKA TOTPEeOICHUS YHEPTOPECYPCOB, mouTuka Poccun B o01actu
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. | IlpoucxoxxneHue BeTpa U BeTPoBbie 30HBI Poccum. TuUMBI BETPOIHEPTrETUUECKUX
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. | ITapoTypOMHHBIE IIUKIIBI.

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:

VYiakoB B.Sl. CoBpemeHHbIe IP0O0IEMbI 3JIEKTPOIHEPTETUKU [ 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
yHuBepcureT, 2014.— 199 c.— Pexum noctyna: 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.Il., 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 aTTeCTANUAM

7.1.1 Bonpochl K nNepBoii pyoe;KHOH aTTeCTAIINHU

1. | Tunsl 3HepropecypcoB. Bo3M0OKHOCTH HCII0JIb30BAHUS Pa3IMUHbIX TUIIOB SHEPrOPECYPCOB.

2. | Tlpornossl pacmonaraemMpIx 3al1acoB ¥ MX HCYEPIAHMS.

3. | IIpoGieMbl JOOBIYK U TPAHCHIOPTA HE(TH.

4. | PasBenounoe GypeHue u npobaeMbl 00yCTPOIiCTBa MECTOPOKICHHS.

5. | TIpoGyeMsbl SKCILTyaTaluy HEQTIHBIX MECTOPOKICHUI.

6. | IIpo6seMbl SKOJIOTMYECKOi 6E30I1aCHOCTH TIPH JI00BIYE M TPAHCIIOPTE HE(TH.

7. | Beibop Tpacc Uil MarMCTPAILHBIX HE(QTENPOBOJIOB.

8. | HanéxHnocTh HE(TENPOBOIOB, IMATHOCTUKA COCTOSTHUI TPyOOPOBOIOB, IPOOJIEMBI YTEUEK.

9. | TaHkepHble IepeBO3KH ChIpoi HEPTH U HEPTEIPOLYKTOB.

10. | ITpobaembl nepepaboTKHU ChIpoil HeTH, 3arpsi3HEHNE IPYHTOBBIX BOJ.

11. | IIporHo3sl pacmnojaraéMbIx 3aracoB ra3a M BO3MOXXHOCTH MX HCUEPIIaHUSI.

12. | TpancnopTupoBaHue rasa 1o ra3olpoBojiaM, CTpyKTypa ra3onpoBojioB

13. | Ilpobaembl JOOBIYU M TPAHCIOPTA ra3a

14. | Pa3Benouynoe OypeHue u npoOieMbl 00yCTpOHCTBA ra30BbIX MECTOPOXKICHUH.

15. | IIpoGaeMbl SKCITyaTallii MECTOPOKICHHUS.

16. | Yrunuzauusa  NOTEHUMAIbHOM  DHEPruM  MArucTpajJbHOTO  NPUPOJHOrO  ra3a  Ha
ra3opa3ZaTO4HbIX U ra30pacupeeIUTeNIbHbIX CTAHLIUSAX.

17. | TIpobaemMbl FKOJIOTHYECKOHN 0€30IMacCHOCTH ITPH TOOBIYE ¥ TPAHCTIOPTE MPUPOIHOTO Ta3a.

18. | Vzonb. IIpornossl pacrnosaraeMpIx 3aacoB U UX UCYEPIIAHHS.

19. | TIpo6aemb1 10GBIYM M TPaHCTIOPTA YIJIS.

20. | ITpobaembl 3K0JIOrHYECKON O€30MaCHOCTH IPU A00bIYE M TPAHCIOPTE YIJISL.

21. | I'oprouue cnanywi. TIpOrHO3bI PacIoIaraéMbIX 3aMacoB U UX UCYEPIIAHHS.

22. | TIpo6aeMbl TOOBIYH M TPAHCIIOPTA FOPIOYMX CIIAHIIEB.

23. | IIpob6aembl 3K0JI0rHYeCcKOl O€30MaCHOCTH IPU A0ObIUE M TPAHCIOPTE FOPIOYUX CIIAHLIEB.

24. | TIpo6aeMbl NPOU3BOACTBA M TPAHCIIOPTA A1EPHOTO TOILIHBA.

25. | IIpobnembl 3KoOJOrMYecKod OE30MacCHOCTH MpPHU MPOM3BOJICTBE U TPAHCIOPTE SIEPHOTO
TOILJIMBA.

26. | OCHOBHBIE IPEUMYIIECTBA TEPMOSIIEPHON YIHEPTETUKU

27. | Tunsl TEpMOSIIEPHBIX PEAKTOPOB.

28. | IIpobaembl yIpapisieMOro TEpMOSIEPHOTO CHHTE3A.

29. | IIpobaemMbl yaepskaHus TUIa3Mbl B TEPMOSIIEPHOM PEAKTOPE.

30. | IIpoGaembl TEMJIOOTBOAA B TEPMOSJIEPHBIX PEAKTOPaX.

31. | TpaguuuoHHBIE M HETPAAULIMOHHBIE ICTOYHUKHU SHEPTHH.

32. | 3anacsl U IMHAMUKa MOTPeOIeHUsI YHEPropecypcoB, nmoautuka Poccun B obmactu
HETPaIUIIMOHHBIX U BO30OHOBIISIEMbIX HCTOYHUKOB HEPTHH.

33. | OcHOBHBIE O0BEKTHI HETPAAUIIMOHHON YHEpreTuku Poccun. CostHeuHast SHEPTUS

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

35. | T'eorepmanbHas sHeprusi. Pacnipenenenue, 00b€MbI 1 3 HEKTUBHOCTh TPUMEHEHUSI.

36. | BerpoBas sueprusi. Pactipenenennie u 3¢pheKTUBHOCTh IPUMEHEHHUSI.

37. | Bonnosas sHeprus. Mmeronuecst BO3MOKHOCTH M 3 (EKTUBHOCTh IPUMEHEHHSL.

38. | IlpunuBHas sHeprus. Mmeroniriecst BO3MOXKHOCTU M 3P PEeKTUBHOCTh IPUMEHEHHUS.

39. | McrouHuKH reotepMasibHOTO TemIa. [log3eMHble TEpMalIbHBIE BOBI.

40. | 3anackl U pacOpOCTpPAHEHUE TEPMAIbHBIX BOJI. COCTOSIHUE Fr€0TEPMaIbHON SHEPreTUKU B PO.

41. | TertocHaOkeHUE BHICOKOTEMIIEPATYPHON CHIIBHO MUHEPAIM30BaHHOMN TepMabHOM BOJOH.

42. | TennmocHabxeHHEe HU3KOTEMITEPATYPHOH MaJIOMHHEPATU30BAHHONW TEPMaIbHOM BOJIOM.




‘ 43. ‘ [IpsiMOe UCIoJIb30BaHUE TE€OTEPMaAIbHOM SHEPruu. I'eoTepMasibHbIE YIEKTPOCTAHIIMI

Oo0pa3en OusteTa K nepBoOM pydeKkHOIl aTTeCTALMHU

MuHuCTepCTBO HAYKH U BEICIIETO 0O0pa3oBaHus PD
I'po3HEeHCKMIT ToCy1apCTBEHHBII HEPTAHON TeXHHYECKUH yHUBEpCUTET uM. akaa. M./l. MuuroHImkoBa
WHCTUTYT 3HEpreTUKH
Kadgpeopa «Tennomexnuxa u euopagiuxay

Bbujer Ne 1

IlepBas DV6 CXXHas aTTeCTaluusa

Hucuumniuna: «CoBpeMeHHbIe P00JeMbl JHEPTreTUKH, TEIJIOTEXHUKU U
TeNJIOTEeXHOJI0T uI»

[Tpo6GieMbl TEMII00TBOIa B TEPMOSIICPHBIX PEaKTOpax.

TUIBI TEPMOSICPHBIX PEAKTOPOB.

ITpoOnems! ynpaBisieMOro TepMOsIIEPHOTO CHHTE3A.

3aB. kadenpoii « TemnorexHuka u TUIPABINKA» T.5.D3up6aes

7.1.2. Bonpochl KO BTOPO pYOEKHOM aTTeCTAIMH

MHTEeHCHMBHOCTH COJIHEYHOT'O H3JIYUYCHHA

KoHcTpyKIus 1 MmaTepurabl COJIHEYHBIX 3JIEMEHTOB.

BOHLT-aMHepHaﬂ XapaKTCPHUCTUKA COJTHCUHOT'O 3JICMCHTA

CDOTO3J'I€KTpI/I‘leCKI/Ie CBOICTBA p—n nepexoaa.

KJ'IaCCI/I(I)I/IKaLII/ISI N OCHOBHBIC 3JICMCHTBI I'CIIMOCUCTCM.

KoHuenrpupyromue renvuonprueMHUKU. [1110CKHe cOTHEYHBIE KOJUIEKTOPHI.

DHepreTUYecKkuii 6alaHc TeIIOBOTO aKKyMYJISITOpa

Sl Pl Bl Nl Il el I b

TemioBoe akKKyMyJIHpPOBaHUE SHEPTUH.

e

Krnaccudukanusi akkyMyJIsITOpOB TeIIA.

H
e

Knaccudukanus akkyMyJIsTOpOB Temua.

—
—

HpOI/ICXO)KI[CHI/IC BETpa U BETPOBLIC 30HLI Poccun. Tunst BCTPOSHCPICTUICCKUX YCTAHOBOK.

H
N

Knaccudukanus BeTpoBuraresneil no npuHuuny padboThl.

—_—
W

PaGora IMOBCPXHOCTH IIPHU JIENICTBUHY HA HEE CHUIIBI BCTpaA.

H
o

Pabota BeTpoBOTO KOJIeca KPhLIbYAaTOTO BETPOABUTATENS.
Berposnekrpocranuuu. BeTpoycTaHOBKH.

15. | bananc Bo300HOBIsIeMOil sHeprun okeaHa. OcCHOBBI PeoOpPa30BaHUs SHEPIHH BOJIH.

16. | O6mwme cBenenus 06 UCTIONB30BAHMU SHEPTUH ITPUIHBOB.

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

18. | Mcrions30BaHKME SHEPTUH PUIMBOB U MOPCKUX TEUECHHM.

19. | Pecypchl TennoBoii SHEPrUU OKeaHa.

20. | Cxema OTDC, paboTraromieii 10 3aMKHYTOMY LUKITY.

21. | Mcnonp3oBaHKe nepenazia TeMieparyp okean-armocdepa.

22. | lIpsimoe npeobpa3zoBaHKE TEMJIOBOI SHEPTHH.

23. | DHepreTuka Ha HETPAIUIIMOHHBIX BUJAX TOIUIMBA.

IMPUMCHCHHUA B KQYCCTBEC TOIIJIMBA

24. | lllema, otxonwl JecorepepabOTKH, TOpd. YCIOBHS HCHOIB30BAHUS, IPOOJIEMBI,

OIIBIT

25 | Panc, 6uosTanos1, Ouoausens u ap. — npodsieMbl c6opa U MPUMEHEHHUSL.




26

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

27

[TepepaboTka Macel1, COKMraHue TOKCUYHBIX OTXOOB.

28

BTropuuHble 3HEpropecypcsl pa3Horo noTeHIMAA.

29

HpOMBIIHJ'IeHHBIe croku. Mcnons3oBaHue OMO-CTOKOB.

30

[TpoGiieMbl pa3BUTHSI U COBEPLIEHCTBOBAHUS CXEM U KOHCTPYKLHH TEIJIO-3HEPTOYCTaHOBOK.

31

[TapoTypOMHHBIC LIUKIIBIL.

32

["a30TypOUHHBIE IIUKJIBL.

33

ITapora3oBbl€ LIMKJIBI.

34

bunapueie nukibsl. MI'J] HUKIIBI.

35.

[{uKJIpl 1 KOHCTPYKTUBHBIE cxeMbl ADC.

36.

XOJ'IO,I[I/IJ'IBHBIG UKJIBI.

37.

Paboumne tena. KoHCTpYKIIMOHHBIE MaTEpUAIIBI.

38.

OpO3UOHHO-KOPPO3UOHHBIE MPOILIECCHI.

39.

Co1€e0TIIOKEHUE.

40.

[TapoBble TypOMHBI HAa BIaKHOM Hape.

41.

["a3oBbie TypOunbl. Kommpeccopsl. Hacocsl. [laporenepatopsi.

42.

BO[[HO-XI/IMI/ILIGCKI/IC PECIKUMBI.

43.

KOHI[GHC&I_II/IOHHBIG YCTAHOBKHM.

44,

Terioo0OMeHHUKY.

45.

3anopHas anmnapatypa. TpyOonpoBobl.

46.

O6ma51 KHaCCI/IQ)I/IKaHI/IH OpPraHU4YCCKOI0 TOILIMBA.

47.

OCHOBHBIC TEINIOTEXHUYCCKHE XAPAKTCPUCTUKHU OPraHU4CCKOIo TOIJIMBA.

48.

CocraB TOIIMBA. FOpIO‘II/IC 1 OaJlJIacTHEIE COCTaBJIAIOIIMUEC TOILJIMBA.

49.

Tennora cropanus TomyBa. XapaKTEPUCTUKH 30J1bI

50.

OKoJ0rn4yecKre npo0aeMbl FHEPTETUKH.

51.

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

52.

XapaKTepI/ICTI/IKI/I OCHOBHBIX ITPOMBIINIJICHHBIX UCTOYHUKOB BBI6pOCOB 3arpA3HAONINX BCIICCTB.

53.

OCHOBHBEIC TTOKA3aTEIIN HOPMHUPOBAHUA Ka4€CTBa OKPY)KaI-OIHGI\/'I Cp€Abl U BPpCAHBIX BCUICCT B
IMPOMBIINIJICHHBIX BBI6pOCB.X.

54.

bananc BogonoTpeOieHns U BOAOOTBEIEHUS TPOMIPETPHUSITHIA.

55.

OCHOBHBIC KQUECTBECHHBIC ITOKA3aTSIN BOJbI O60p0THHX CHUCTEM BO,[[OCH8.6)K€‘HI/I$I.

56.

Pacuer ymep6a okpyxatoiei cpese.

57.

BoiHOE X0351CTBO MpOMITPEANPHUAITHI, 000POTHBIE CUCTEMBI BOJOCHA0KEHHUS.

58.

CYH_IHOCTB XUMHUUYCCKUX MCTOJOB OYMCTKH CTOYHBIX BO.

59.

PeaFeHTI)I, HCIOJIB3YCMBIC IJId OKHUCIIMTCIBHBIX U BOCCTAHOBUTCIIbHBIX MCTOAOB OYHMCTKHU

60.

HpeI/IMYH_IeCTBa N HCOJOCTATKHM XMMHUYCCKUX MCTOO0B OUYHMCTKH, 00J1acTh IMPUMCHCHUA.

61.

MexaHu3MbI OHOJIOTHYECKOTO OKUCIICHUS BPCAHBIX BCHICCTB B CTOYHBLIX BOJAX.

62.

O6iacth npuMeHeHus, 3p(HEKTUBHOCTD U MPEUMYIIECTBO OHOTOTHYECKUX METOJI0B OYMCTKH
BOJL.

63.

@PaxTopsl BiausIKEe Ha 3QPEKTUBHOCTh paOOTHl OMOIOTHUECKUX OYMCTHBIX COOPYKEHHI.

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 OCAaJIKOB
CTOYHBIX BO/.

O0pasen OuiieTa Ko BTOpPOii pyOesKHOH aTTecTaluu

I'po3HeHCKHIA TOCY IapCTBEHHBINA HEPTAHOM TEXHHIECKUH YHUBEPCUTET UM. akaa. M.Jl. MIIITHOHITUKOBA

MunncTepcTBO HAyKH U BBICIIETO 00pa3oBaHus PO

NHcTuTyT SHEPreTUKN
Kageopa « Tennomexnuxa u euopasiuxay




Bbujaer Ne 1

Bropas pyOexHas arrecraius

Hucuunimna: «CoBpeMeHHbIe P00JeMbl JHEPreTUKH, TENJIOTEXHUKU U
TeIJIOTEeXHOJIOTUM»

BropuuHbie s3HEpropecypcsl pa3Horo noTeHIHANA.

[Tpombitennsie cToku. Mcnonbp3oBanue OMOCTOKOB.

[TpoGiieMbl pa3BUTHS U COBEPLIEHCTBOBAHUSA CXEM U KOHCTPYKLHH TEIUIO-3HEPTOYCTaHOBOK.

3aB. kaenpoit «TernmoTrexHuKa 1 TUIPABINKA» T.B.23upbaes

7.2. Boripochl K 3a4eTy 1o aucuuiuinHe «CoBpeMeHHbIe MP00JeMbl JHEPTeTHKH,
TeIVIOTeXHUKH W TEeNJIOTEXHOJIOTHID)

1. | Tunsr sHepropecypcoB. Bo3MOXHOCTH MCIONB30BaHUS PA3NIUUYHBIX TUIIOB 3HEPrOPECYPCOB.
ITporHo3s! pacnojaraeMblX 3a1acoB U MX MCUEPIIAHMSL.

2. | IIpo6nems! 106buK K TpancHopTa HeTH. Pasenounoe GypeHue u mpodiaeMbl 00ycTpoicTBa
mectopoxkaeHus. [Ipo6ieMbl SKkcIuTyaTauy HeTSHBIX MECTOPOXKICHUH.

3. | IIpo6eMBl 3KOJNOTHYECKOH 0G€30MacHOCTH MpH 100blue W TpaHcmopre HedTh. Bribop Tpacc
JUIS. MaTUCTPAIBbHBIX HE(YTEPOBOJIOB.

4. | HanéxnocTs He()TEMPOBOJIOB, MATHOCTUKA COCTOSHUI TPYOOIPOBOIOB, MPOOIEMBI yTEUEK.
TaHkepHble IEPEBO3KU ChIpON HEPTH U HEPTETIPOTYKTOB.

5. | TIpoGieMbl nepepaboOTKK CHIPOI HE(TH, 3arPSA3HEHUE IPYHTOBBIX BOJI.

6. | IIporHo3bl  pacHojiaraeMbIX 3allacoB  Tasa U BO3MOXHOCTM MX HUCUEpIaHUS.

TpancnopTupoBaHue raza 1o ra3omnpoBoJaM, CTPYKTypa razonpoBooB. [IpoGaeMbr 100b4M 1
TpaHCIOpTa raza

7. | PasBemounoe OypeHue W MpoOIEMBI OOYCTPOMCTBA Ta30BBIX MECTOPONAeHHM. IIpoGiaembl
AKCIUTYaTallud MECTOPOKICHUS.

8. | Yrunomzanus — NOTEHIMANbHOM  SHEPrMM  MArucTpalbHOrO  HPMPOJAHOTO  Ta3a  Ha
ra3opa3laTOYHBIX W  Ta30paclpeleNUTeNbHbIX CTaHIUSX. [IpoOmeMbl  HKONOTHYECKOU
0€30MacHOCTH TIPHU JOOBIYE U TPAHCIIOPTE MIPUPOTHOTO Ta3a.

9. Yeono. IlporHossl pacnojiaraeéMbIX 3amacoB M UX wHcueprnaHus. lIpoGirembl a00buM U
TpancnopTa yrist.  [IpoGsieMbl SK0JI0TrHUECKOM 0€30MacCHOCTH MTPU J0ObIYE U TPAHCIIOPTE YIJIS.

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

11. | IIpobaembl MPOU3BOJCTBA U TPAHCIIOPTA sJIepHOro ToruBa. [Ipodiaembl skonornyeckoi
0€30I1aCHOCTH TP IPOM3BOJICTBE U TPAHCIIOPTE AJEPHOTO TOILIMBA.

12. | OCHOBHBIE IPEUMYIIECTBA TEPMOSIEPHON IHEPIETUKHU. THUIIBI TEPMOSIEPHBIX PEAKTOPOB.

13. | [IpoGnemsbl yripaBisieMoro TepMosiiepHoro cuatesa. [IpobiieMsl ynepxaHus 1Ia3Mbl B
TepMosiIepHOM peakTope. [IpobiieMbl Tena00TBOIa B TEPMOSACPHBIX PEaKTOpax.

14. | TpaguuMOHHBIE U HETPAJAUIIMOHHBIC MCTOYHHKU DHEPTUU. 3amackl U JUHAMUKA MOTpPEOJIeHuUs
SHEPTrOpecypcoB, NoONUTHKA Poccuu B 007acTH HETPAAWIIMOHHBIX M BO30OHOBIISIEMBIX
HMCTOYHHMKOB YHEPTHUHU.

15. | OcHOBHBIE O0BEKTHI HETPAAUIIMOHHON dHEpreTuku Poccun. Conneunas sueprusi. OObEMBI 1
3¢ (HEeKTUBHOCTh IPUMEHEHHUSI.

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

17. | BerpoBas sneprus. Pactipenenenue u 3¢phekTHBHOCTS TpuMeHeHus1. [Ipoucxoxienue BeTpa u
BeTpOBBIC 30HBI Poccuu. Tumsl BeTposHepreTuuecknx ycTaHoBoK. Knaccudukarus
BETPOJIBUTATENCH IO MPUHIUITY paboThl. PaboTa MOBEpXHOCTH MPH IEHCTBUN Ha HEE CUIIBI
BeTpa. BerposnekTpocTanumu. BeTtpoycTaHOBKH.

18. | BonnoBast sHeprust. Mmerommuecst BO3MOKHOCTH M 3 EeKTUBHOCTh NpruMeHeHus. bamanc




BO300HOBIISIEMOH 3Heprun okeana. OCHOBBI IpeoOpa3oBaHus SHepruM BoH. OO1IMe CBe1eHus
00 MCIIOJIb30BaHUH YHEPTUU IIPUIIHBOB.

19. | I1 punuBHas >Heprus. Mimeromumecss BO3SMOXXHOCTH U 3()(PEeKTUBHOCTH pUMEHEHUsI. MOIITHOCTh
HPUIMBHBIX TEUEHUH U MPUIMBHOTO [10IbeMa BOJIbl. Vcrionb30BaHNe SHEPIUy IPUIMBOB U
MOpPCKUX TeueHHi. Pecypcol TemnoBoii saeprun okeana. Cxema OTIOC, paboTaromeit mo
3aMKHyTOMY IIMK1y. Mcnosap3oBaHue nepenaja TeMiepaTryp okeaH-armocgepa.

20. | Ucrounuku reotepManbHoro temia. [logzemMuble TepmalibHbIE BOJBI. 3a11achbl U
pacrpocTpaHeHue TepMalIbHBIX BoJl. COCTOsiHME reoTepMalibHOM SHepreTuku B PO.

21. | TennocHabkeHHE BEICOKOTEMIIEPATYPHON CUIIBHO MUHEPAIM30BAHHOM TEPMaIbHOW BOJIOM.
TennocHabxeHne HU3KOTEMIIEPATYPHOW MaJIOMUHEPAITM30BaHHON TepMalibHOM Booi. [IpsimMoe
MCII0JIb30BaHUE T€0TEPMaANIbHON 3HEPIUH. I'eoTepMabHbIE 3JIEKTPOCTAHIIUU

22. | IHTEeHCUBHOCTb COJIHEYHOI0 M3iydyeHusi. KOHCTpyKuMs U MaTepualbl COJIHEYHBIX 3JI€MEHTOB.

23. | BonbT-aMIiepHasi XapakTepUCTHKA COJHEYHOIO 31eMeHTa. POTO3JIeKTpHYECKHE CBOICTBA p—N
nepexona.

24. | Knaccudukanys 1 OCHOBHBIE DJIEMEHTBI TeHOCUCTEM. KOHIIEHTPUPYIOIIHE TENMONPUEMHUKH.
ITnockue conHeyHble KOJIEKTOPBHI.

25. | DuepreTnueckuii 6anaHc TEMIOBOTO aKKyMyJsaTopa. TemioBoe akKyMyJIMpOBaHHE SHEPTHH.

26. | Knaccudukanus akkyMyJISTOpoB Termna. IIpsMoe npeo6pa3oBaHue TEMIOBOM SHEPTHH.

27. | HerpaguuroHHbIE U BO30OHOBIISIEMbIE HCTOUHUKH SHEPTUU

28. | DHepreTuka Ha HETpaJULMOHHBIX BHAax TorumBa. lllema, oTxonel neconepepaboTku, TOpod.
Y cnoBUs MCIIOJIB30BAaHUS, IPOOJIEMBI, ONBIT IPUMEHEHHS B KAUECTBE TOIIMBA

29. | Panc, 6uostanon, Ouoausens u Ap. — npobseMbl coopa U mpuMeHeHus. 30HbI 3((HEKTUBHOTO
npuMeHeHus. [Ipo0iaeMbl cO0pa U CETEeKIHH.

30. | IlepepaboTka mMaces, CKUTaHUE TOKCUYHBIX OTXO0/10B. BTOpH4HbBIE 3HEPropecypchl pa3HOTro
noreHuuana. Ilpomsliinenssie ctoku. Mcenonb3oBanue 6M0-CTOKOB.

31. | IIpoGnembl pa3BUTHS M COBEPILIEHCTBOBAHUS CXEM M KOHCTPYKIIMH TEII0-9HEPrOyCTaHOBOK.
[TapoTypOMHHbIE UKJIBL.

32. | I'a3oTypOuHHBIC IMKJIBL. [Tapora3oBbie ITUKIIBL.

33. | bunapubie nuknsl. MI'JI mukinel. [Huknbl u koHCTpykTHBHBIE cxeMbl ADC. XoloauibHbIE
IIUKJIBL.

34. | Pabouue Tena. KoHCTpYKIIMOHHBIE MaTepHalbl. DPO3UOHHO-KOPPO3UOHHBIE POLIECCHI.
CoueotnoxeHue.

35. | ITapoBble TypOMHBI HA BIa)KHOM Hape.

36. | I'azoBbie TypOuHbl. Komnpeccopsl. Hacockl. ITaporeneparopsl.

37. | BogHo-xumuueckue pexxuMbl. KoHeHcaloHHble yCTaHOBKU. Tenioo0MeHHUKY.

38. | 3anopHas annapatypa. TpyGonpoBobl.

39. | O6mas knaccuduKaius opraHudeckoro TormBa. OCHOBHBIC TEIIJIOTEXHUYECKUE
XapaKTepUCTUKH opraHudeckoro tomimsa. CoctaB Tormusa. ['oproune u 6amnacTHbie
COCTaBJISIFOLIME TOIUIMBA. TemioTa cropaHus TOMIMBA. XapaKTEPUCTUKH 30J1bI

40. | Dxonoruueckue npooIeMbl FHEPTeTUKU. MeCTO HeTPaJUIIMOHHBIX HUCTOYHHUKOB B
YIOBJIETBOPEHUH SHEPTETUUECKUX MTOTPEOHOCTEH yenoBeka. XapakTepUCTUKU OCHOBHBIX
IPOMBIIIJICHHBIX UICTOYHUKOB BHIOPOCOB 3arpsI3HSIOMINX BELIECTB.

41. | OCHOBHBIE ITOKA3aTENIN HOPMUPOBAHUS KaUECTBA OKPYKAFOIIEH Cpebl U BPEIHBIX BEIIECT B
IPOMBIIIICHHBIX BbIOpocax. bamanc BojonoTpebieHusi U BOJIOOTBEACHUS POMITPEIPUSTHIA.

42. | OcHOBHBIC KaueCTBEHHBIC MMOKA3aTEIN BOIBI O0OPOTHBIX CUCTEM BOJIOCHaOkeHus. BomHoe
XO03sICTBO MPOMIPEANPHUITHIA, 0OOPOTHBIE CUCTEMBI BOJJOCHA0XKEHHUS.

OoOpa3sen OuiteTa K 3a4eTy MO AMCHUILIHHE

I'po3HeHCKHI rocy1apcTBEHHBIN HE(DTAHOW TEXHUYCCKUIA YHUBEPCUTET UM. akaj. M.J[. MuiinoHImukoBa

MuHHUCTEPCTBO HAYKHU M BBICIIEro oopa3zoBanus PD

WHCTUTYT 3HEpreTUKH




Kageopa « Tennomexnuxa u euopasiuxay

Jucuuninmza CoBpeMeHHbIe NPO0JeMbI IJHEPreTHKH, TENJIOTeXHUKH U
TEeNJ0TEeXHOJIO0THH
Cemectp - 1
['pynna TIC-26
Buaer Ne 1

1. | OcHOBHBIE IPEUMYILIECTBA TEPMOSACPHON SHEPreTUKU THUIIBI TEPMOSACPHBIX PEAKTOPOB.

2. | 'eorepmanbHast sHeprus. Pacnipenenenue, 00bEMbI 1 9 (HEKTUBHOCTH IPUMEHEHUSI.

3. | BonbT-amnepHas XxapakTepucTUKa COTHEYHOro 3JieMenTa [IpoOnemMbl pa3BuTUs U
COBEPIICHCTBOBAHUS CXEM U KOHCTPYKIHN TEIJIO-3HEPTOyCTaHOBOK.

4. | OCHOBHBIE ITOKA3aTeIn HOpPMHUPOBAHUS Ka4CCTBaA Oprxcanmeﬁ Cpeabl U BPCAHBIX BCHICCTB
IMPOMBIIIJICHHBIX BI)I6pOC3X.

3aB. kadeapoii
«TemnoTexHuKa U rMAPaBIUKa T.5.93upbaes

7.3 Texkywmmii KOHTPOJIb

BOl'[pOCbI K NPAKTUHIE€CKUM 3aHATHAM

DHepreTuyeckuil OanaHc TEIIOBOrO akKyMyJsiTopa. TernnoBoe akKkyMyJIUPOBAHUE SHEPTUU.

Knaccudukanus akkymynsatopos temia. [Ipsmoe npeobpazoBaHue TEIIOBOM SHEPTHH.

HeTpa,I[I/H_II/IOHHHe 1 BO30OHOBJISIEMBIC NCTOYHUKHU SHCPTHUHN

AW N —

Hanéxnocts HEPTENPOBOIOB, TMATHOCTUKA COCTOSIHUN TPyOOIPOBOIOB, MPOOIEMBI YTEUEK.
TankepHble NEPEBO3KU ChIPO HEPTH U HEPTETPOTYKTOB.

9]

ITpo6nemsbl nepepaboTkH ChIpoil He(TH, 3arpsI3HEHNE IPYHTOBBIX BOJI.

HpOFHOSH pacnoJjiara€MbIxX 3aracoB rasa u BO3MOXXHOCTH Hux HCUCPpIIaHUA.
TpaHCHOpTI/IpOBaHI/Ie rasa 1o ra3omnpoBoaaM, CTpyYKTypa ra3orpoBOJ0B. HpO6J'I€MLI I[O6BI‘-II/I u
TPAHCIIOPTA ra3a

PazBenmounoe OypeHwe W TpoOieMbl O0yCTPOWCTBA Ta30BBIX MeECTOpPOXAeHHU. [IpoGremsr
AKCIUTYaTallnd MECTOPOXKICHHSL.

OCHOBHBIE IPEUMYILECTBA TEPMOSACPHON SHEPTETUKHU. THUIBI TEPMOSIIEPHBIX PEAKTOPOB.

[TpoGnemb! ynpaBisieMoro TepMosifiepHOro cuHTe3a. [IpolieMsl yiep:kaHus 1ia3mMsl B
TepMOsiIepHOM peakTope. IIpo0iaeMbl TemI00TBO1a B TEPMOSIAEPHBIX PEAKTOPAX.

10.

T'oprouue cnanywi. IIporHO3BI pacmofiaraeMbIX 3amacoB U Ux ucuepnanus. [Ipodaemsl 1o0bUN 1
TpaHCIIOpTAa TOPIOYMX CiaHieB. [IpoGremMbl dKOTOTHYECKOW OE€30MacHOCTH TpH JI00BIYE |
TPAHCIOPTE FOPIOYUX CIIAHIIEB.




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

IIKaJIbl OOCHHUBAHUA.

Taoaunna 7
Inanupyemblie pe3yJibTaThl 0CBOEHUS Kpurtepun oueHuBaHus pe3yabTATOB 00y4eHUSs 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;
—  mpoOJIEeMBI JKCIUTyaTalin
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 DHEPrOCHAOXKEeHNS;
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 OTrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3/I0POBbS U TO3BOJIIONINE OIICHUTH JOCTHKCHHE HMH
3aIUIAHUPOBAHHBIX B OCHOBHOM 0O0pa30BaTeIbHON MpOrpaMMe pe3yjbTaTOB OOYYEHHS M YPOBECHB
c(hOPMUPOBAHHOCTH BCEX KOMIICTCHIIMM, 3asBJIEHHBIX B 00pa3oBaTelbHOW mporpamme. Dopma
MPOBEACHUS TEKyIIEH aTTecTalluud JJIg CTYJCHTOB-MHBAJIUJOB YCTAHABIMBACTCS C Yy4YE€TOM
WHIUBUAYATBHBIX MCUXO(PHU3UIECKHX OCOOCHHOCTEH (YCTHO, MUChMEHHO Ha Oymare, MHCHBMEHHO Ha
KOMIIbloTepe, B Qopme TectupoBaHus u T.1.). [Ipu TectupoBaHuu s crabOBUISAIIMX CTYACHTOB
UCIOJNB3YIOTCA (OHJIBI OIICHOYHBIX CPEICTB C yKpYNMHEHHbIM HipudToMm. Ha sk3ameH mpuriamaercs
CONPOBOXIAMOIINNA, KOTOPBIA  OOCCIICYMBAET TEXHUYECKOE COMPOBOXKJICHWE cryAcHTY. [lpm
HEOOXOJIUMOCTH CTYACHTY-HHBAIUAY MPEIOCTABISICTCS TOTIOTHUTEILHOS BPEMsI JIJIsl TOJATOTOBKH OTBETA
Ha »JK3aMmeHe (wiu 3auere). OOydarommecs € OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3[I0POBBSL U
oOydaroluecss HMHBAIUIBI O00ECIIEYMBAIOTCS TMEYaTHBIMH M 3JEKTPOHHBIMH  00pa3oBaTEIbHBIMU
pecypcamu (TmporpamMmbl, ydeOHBIC IOCOOHMS I CaMOCTOSATENbHOW paboTel W T.1.) B Qopmax,
QIAITHPOBAHHBIX K OTPAaHUYCHUSM UX 3JI0POBbSI U BOCTIPUATHS HH(POPMAITUH:

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

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

- A8 cIa0OBHASIIUX: 00€CTIeYnBACTCS] WHIUBUAYaIbHOE PAaBHOMEPHOE OCBEICHHE HE MEHee
300 mrokc; oOydYaromuMcsi JUIsi BBITIOJIHGHHSI 3aJaHUs TPU  HEOOXOTUMOCTH TPEIOCTaBIISCTCS
YBEITMYMBAIOINIEE YCTPONCTBO; BO3MOXKHO TaKXE WCIOIb30BaHHE COOCTBEHHBIX YBEIWUHBAIOIINX
YCTPOMCTB; 3a1aHUS JUIS BHITIOTHEHUS 3aJaHU OPOPMIISIFOTCS] YBEITMUYEHHBIM MIPUPTOM;

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

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

3BYKOYCWJIMBAIOIasa arraparypa HHAWBUAYAJIbHOTO I10JIb30BAaHUA, npeaoOCTaBIAIOTCA ycCiyru



CYpOOIIEPEBOAUNKA,

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

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

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

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

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

9. YueOHO-MeTOAUYECKOe U HHPOPMAIIMOHHOE OOecnievyeHne JUCHUIINHbI

9.1 JIuteparypa:

1 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,
Bamuynnua M.A., KapataeB O.P.— DnektpoH. TekcroBele qanuble.— Ka3zanb: Kazancknuii
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 yripaBieHus, 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.rwHCTUTYT>YMHpOBas 5KOHOMHKA) DHEpPreTHUECcKas mpodieMa

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 CTYIEHTOB

10. MaTepuajibHO-TeXHHMYECKOE o0ecredeHue TUCHMIIIMHBI

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

VYuebusle aynutopun kadenpsl "Temnorexnuka u rugpasiauka’ B 'YK ITHTY — Ne 4-20, Ne4-47 u
Ne4-49  cnabGkeHHblE MYJIbTUMEIUWHBIMH CpPEICTBAMH JJI INPEACTABICHUS IPE3EHTAlMil U IoKa3a
yueOHBIX (UIIBMOB.

[Iporpamma cocTaBieHa B COOTBETCTBUM € ['ocylnapcTBEHHBIM OOpa30BaTENIbHBIM CTAaHAAPTOM
BbICIIErO MpodeccnoHanbHOro obpa3oBaHusi o HampaieHuto 13.03.01 — Temnmosnepreruka u
TEIUIOTEXHHKA.

11. lonoJiHeHHs ¥ MI3MEHEHHUs B padoyeil mporpaMmmMe Ha y4eOHbIi roj

JlonojgHeHUss W H3MEHEeHHs B pabouyde NporpaMMbl BHOCITCA €KEroJHO Iepea HadaJoM HOBOTO
yueOHOro rozna no Qopme. M3mMeHeHHsT TOJKHBI OQOPMIISITHCS JTOKYMEHTAJbHO W BHOCSTCSI BO BCE
YUYTCHHBIC OK3CMILIAPLL.

IIpe3enTanumn:

Hacocsel u rugponpuBosl

Oueprobanancel TOP ux cocrosiHue u kinaccuduxanms;

HpOTHOSBI pacmiojaraCMbix 3ar1aCoB U UX UCHCPITaHHA.

Yronb. [Tporuo3sl pacnongaraeMbix 3aacoB U UX UCUEPHAHUSL.

FOpIO‘-II/IC CJIaHIIbI. HpOl"HOSBI pacmojiaracMbIX 3a11aCoB M UX UCUCPIIaHU.

['uapossieKTpCTaHIMKI

TennoBbie U aTOMHEIE QJICKTPOCTAHIIUHN

Temmonepenaya

Meponpustus o s3HeprodhHEKTHBHOCTH U dHEprocoepexenuto (20 cmaiioB);

DHeprocbepekeHre U ee poiib B )KU3HU 00mecTBa (52 cnaiiios);

Nudopmanmonnoe odecredeHue NpeanpusaTiii SHEPTOCOSPEIKEHUIO U TIOBBIIIICHUTO
sHeproadextuHoctu (11 cnaiigos);



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

[TpuGopHbIil yuer s5eKkTpodHepruu (58 craiiion);

DHEProeMKOCTh M YHEprodPheKTHBHOCTH (28 crai10B);

Bo3o6HoBIIsIeMbIe HCTOYHUKH dHEpruH (15 cnaiinos);

[TpoGiembl mepepaboTKu chipoi HedTH, 3arpsi3HEHUE TPYHTOBBIX BOJI.

[Tpobaembl 3KCITyaTauy HEPTSIHBIX MECTOPOKICHHH.

OcCHOBHbIE IPEUMYILIECTBA TEPMOS,AEPHON SHEPIreTUKU

BuneopniabMbl:

- JIBM>KEeHME KUJKOCTH B paboyeM KOJIece;

- Kak paboraer TOC;

- [Ipunnun paboThl KOTIA;

- [TapoBoii koTedn;

- [lapoBbie TYpOUHBI;

- [litamst ropesiku;

- KOpOTKOC 3aMbIKaHUC,

- TennooOMeHHUKH;

- Typouna K-800-240;

- Posxwur kotia;

- ' pagupHu;

- [Ipuniun paboTel Hacoca

- Pszanckas ['POC

- Xabaposckas TOII;

- DKcIutyaTalys 3HeproodJoKoB;

- Pabora neaspatopa;

- Ipunuun paboTsl AbIMOCOCA;

- [IpuHIMn paboThl IEHTPOOESKHOTO HACOCA,;

- MHOFOCTynCH‘I&THﬁ HacocC,

- Hacoc ITHC-1.




Tlpunooicenue

MCTOIH/I‘XCCKI/IC YKa3aHHUA 110 OCBOCHHUIO JTHCIHUITIMHBI

«COBpeMeHHBIe HpO6JICMbI OHCPICTUKHU, TCINIOTCXHUKHU U TCINIOTCXHOJIOT U

1. Metoauuyeckue yka3aHus AJds 00y4alOlIUXCA 1O IJAHUPOBAHMIO W OPraHU3aALMHU
BpeMeHH, He00X0AMMOro0 LISl 0CBOCHUSI IMCIUIIIMHBI.

W3yuenune peKoMeHayeTcs HauyaTh ¢ O3HAKOMJICHHUsS ¢ pabouell mporpaMMoi JAUCHUILIMHBI, €€
CTPYKTYPOH U coJepXKaHHEM pa3/ienoB (Moaysei), GOHIOM OIEHOYHBIX CPEICTB, 03HAKOMMTBLCS C
y4eOHO-METOIMYECKUM 1 UH()OPMAIIIOHHBIM 00€CTIeYeHNEM TUCITUILITNHBIL.

JucuumnHa «CoBpeMeHHbIE MPOOJIEMbl SHEPreTHUKH, TEIJIOTEXHUKH U TEMJIOTEXHOJOTHID
COCTOUT W3 9 CBS3aHHBIX MEXIy COOOI0 TeM, O0ECIeUMBAIOUIMX IOCIEAOBATEIbHOE H3YUYECHUE
MmarepHaa.

OOyuenne mno gucuumuinHe «CoBpeMEHHBIE TPOOIEMbl JHEPTeTHKH, TEIUIOTEXHUKUA W
TETUIOTEXHOJIOTUNY) OCYIIECTBISIETCS B CIICAYIONINX (hopMax:

1. AyautopHsle 3aHATHS (JIEKLIMU, IPAKTUYECKUE/CeMUHAPCKUE 3aHATHS ).

2. CamocrositennbHass pabora CTyAeHTa (IMOATOTOBKA K JICKIHSM, HPAKTHYCCKHM/
OPAKTUYECKUM 3aHSTHUSIM, TecTam/pedeparam/IoKkiaiam/scce, U UHBIM (popMaM MHUCbMEHHBIX PaboT,
BBINOJIHEHHE aHAJIN3a KEHCOB, HHIUBUIyalIbHAs KOHCYJIBTAINSA C TIPETIOaBaTEIIeM).

3. WnrepaktuBHble (OPMBI MPOBENEHHUS 3aHATUH  (KOJUIOKBUYM, JIEKLUSA-IAUCKYyCCHU,
IPYIIIOBOE pPEHIeHUE Keiica U 1p.(hopMsl).

VYuebHblil MaTepuan CTpyKTypUpOBaH U U3y4EeHUE AUCLHUIUIMHBI IPOU3BOIUTCS BTEMATHYECKON
NOCJIEI0BATENbHOCTH. Kax1oMy HpakTHUYecKOMYy/ CEeMHUHAPCKOMY 3aHSATHIO W CaMOCTOSATEIBHOMY
U3yYEHHUIO MaTepuayia MpeAllecTBYeT JIeKUMs o AaHHoW Teme. OOywaromuecs: caMOCTOSATENIbHO
IPOBOJIAIT NPEIBAPUTEIHFHYIO TIOATOTOBKY K 3aHITHIO, IPHHUMAIOT aKTUBHOE W TBOPUYECKOE y4acTHE B
00CYX/IEHUH TEOPETHYECKUX BOMPOCOB, pa3dope MNpoOJIEeMHBIX CHTyallUd M TIOMCKOB MyTeH HX
pemeHusi. MHorume mpoONeMbl, HW3ydaeMble B Kypce, HOCAT JHCKYCCHOHHBIH XapakTep, 4TO
npezrnonaraeT MHTEPaKTUBHBIN XapakTep MPOBEICHHs 3aHATHI Ha KOHKPETHBIX MpUMepax.

Ornrcanue mociieI0BaTeIbHOCTH IEHCTBUM 00yUaroerocs:

[Ipu wu3ydeHMum Kypca cielyeT BHHUMATeNbHO CIylIaTb M KOHCIEKTUPOBAaTh Marepual,
U3JaraeMplii Ha ayAMTOPHBIX 3aHATUAX. /I ero TOHWMaHWS W KAYeCTBEHHOTO YCBOCHUS
peKOMeH 1yeTcsl ClIeAyIolIas Moce10BaTeIbHOCTb JeHCTBUI:

1. Tlocne oxoHuaHUs Y4eOHBIX 3aHATHI [UIsI 3aKpeIUIeHMsT MaTepuaia IMpPOCMOTPETh H
o0ayMaTh TEKCT JIEKLMH, MPOCIyIIaHHONW CerojHs, pa3o0parb paccMoTpeHHble mpumepsl (10 — 15
MUHYT).

2. Ilpu moAroTOBKE K JIEKIUHM CIEAYIOUIETO JHS MOBTOPUTh TEKCT MpeIbIayLIel JeKIuH,
noJymMaTh O TOM, Kakasi MOXKeT ObITh cienyromas tema (10 - 15 munyT).

3. B Teuenue Henenu BHIOpaTh BpeMs Ui pabOThI ¢ auTeparypoil B Ombanoreke (mo 1

qacy).

4. HpI/I IIOATOTOBKE K H]f)aKTI/I'-IeCKOMV/ CEMUHAPCKOMY 3aHATHUIO ITIOBTOPUTH OCHOBHBLIC IMOHATHA
Mo TeMe, W3YYHTh MpUMephl. Peras KOHKPETHYIO CHUTYalldlo, - MPEABAPUTEIBHO MOHSITh, KaKOU
TEOPETUYECKHI MaTepuaia HYKHO HCIIOJIb30BaTh. HameTuTh TUiaH perieHws, MomnpoOoBaTh Ha €ro
OCHOBE PelIuTh | - 2 mpakTHueckue CuTyanuu (71a0.paboTsl).

2. MeToauyeckne yKa3aHus 1o padore o0y4auuxcsi BO BpeMsl POBeIeHUs JeKIHI.

Jlekiuu  nmaroT  OOyyaroOIIMMCS ~ CHUCTEMAaTHU3UWPOBAaHHBIE  3HAHUS 1O  JIUCIMILUIMHE,
KOHIEHTPUPYIOT HMX BHHMaHHE Ha HauOoJjee CIOXKHBIX M BaXKHBIX BoIpocax. Jlekuuu OOBIYHO
U3J1aratoTcsl B TPAIULMOHHOM MM B MpoOieMHOM cTuiie. /s cTyZeHTOB B OOJIBIIMHCTBE CIy4yacB B
npodiaeMHoM ctuie. [IpoOnemMHBI CTUIb MO3BOJIAET CTUMYJMPOBaTh AKTHBHYIO IO3HABATENIBHYIO
JeSITeIbHOCTh O0YYaIOIUXCs W WX MHTEPEC K JUCIHILIMHE, (HOPMUPOBATH TBOPUECKOE MBIIIJICHHUE,
npuberaTb K MPOTUBOIOCTABICHUSM U CPaBHEHUSM, JeflaTh 0000IIEHNs], aKTUBU3UPOBAaTh BHUMAHUE
00yyYaromuxcs MyTeM MOCTAaHOBKU IPOOJIEMHBIX BOIIPOCOB, MOOIIPSTH JUCKYCCHIO.



Bo Bpemsi JEKIMOHHBIX 3aHATHUH PEKOMEHIYETCS BECTH KOHCIEKTHpPOBaHUE Y4eOHOro
MaTepuaia, oopamarb BHUMaHHe Ha (POPMYIMPOBKU U KATETOPUHU, PACKPHIBAIOIIME CYyTh TOrO MU
MHOT'O SIBJICHUS, WM MIPOIIECCOB, BEIBOJIBI M MIPAKTHUECKUE PEKOMEHIAIINH.

KoHncnekT nexkiuu Jjiydiine moapa3fesiTh Ha MYHKTHI, COONIOAAsl KPacHYIO CTPOKY. DTOMY B
OobIION cTeneHu OyayT CIoCOOCTBOBATH BOMPOCHI IUIaHA JIEKIMH, MPEII0KEHHBIC MPETIOAABATEIISIM.
Cnenyer oOpamarh BHUMaHHE Ha aKIIEHTBHI, BBIBOJbI, KOTOPbIE JENaeT MpernojaBareib, OTMeuas
Han0oJiee Ba)KHbIE MOMEHTHI B JICKIIMOHHOM MaTepHajie 3aMeuaHusIMU
«BAXKHO», «XOPOIIO 3allOMHUTHY» U T.N. MOXXHO JA€NaTh 3TO U C MOMOUIbIO Pa3HOIBETHBIX MapKepOB
WIN Py4YeK, HOJUYEPKUBAsi TEPMUHBI U OIPEICIICHHS.

I{enecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpaIlleHWH, aOOpeBHATyp M CHMBOJIOB.
OpHako mpu nanbHeiel padboTe ¢ KOHCIEKTOM CUMBOJIBI JIyUIlle 3aMEHUTh OOBIYHBIMU CIIOBAMH JIJIS
OBICTPOrO 3pUTEILHOTO BOCIIPUITHS TEKCTA.

Pabortass Hajg KOHCHEKTOM JIEKIMH, HEOOXOAMMO HCIIONB30BaTh HE TOJBKO OCHOBHYIO
JUTEpaTypy, HO U Ty JUTEpPaTypy, KOTOPYIO JOMOJIHUTEIHLHO PEKOMEH0BAN MpenoaBatenb. IMeHHo
Takas cepbe3Has, KpONmoTiuBas padoTa C JICKIMOHHBIM MaTepHaIOM MO3BOJHUT TIyOOKO OBIIAJETh
TEOPETUUYECKHM MaTEPHATIOM.

Temaruka nekuuii gaercs B paboueil mporpaMmme JTUCHUILUIMHBIL.

3. Metoanueckue YKa3aHus o0yuyamumcst 1o MOATOTOBKE K
NPaKTHYeCKUM/CEMHHAPCKUM 3aHATUIM.

Ha npakTuyeckux/ceMUHApCKUX 3aHSATHSAX MPUBETCTBYETCS aKTHBHOE y4acTHE B OOCYKICHHUH
KOHKPETHBIX CHUTYyalllid, CIIOCOOHOCTh Ha OCHOBE TIIOJYYECHHBIX 3HAaHUH HaXOAWTh Hamboiee
3¢ (deKTUBHBIC pelIeHUs MOCTABIECHHBIX NPOOJIEM, YMETh HAXOJUTh TMOJE3HBIH OMOTHUTEIbHBIN
MaTepHal 1o TEMaTHKEe CEMUHAPCKUX 3aHSATHM.

CryneHTy peKOMEH IyeTCsl CAeAyIomIas cxema MoAroTOBKH K CEMHUHAPCKOMY 3aHSTHIO:

1. O3HaKOMJICHHE C TUIAHOM IPAKTHYECKOTO/CEMUHAPCKOTO 3aHATHS, KOTOPBI OTpakaeT
CoJIep>KaHUEIPeITIOKEHHOM TEMBI;

2. [IpopaboTaTh KOHCIIEKT JICKITUA;

3. IlpounTaTh OCHOBHYIO M JONOJIHUTENIBHYIO JTUTEPATYPY.

B npomecce moaroTOBKH K MPAKTHYECKUM 3aHSATHIM, HEOOXOAMMO 00paTUTh 0COO0E BHUMAaHHE
Ha  CaMOCTOATENbHOE M3Y4YEHHE PEKOMEHJOBaHHOW  jureparypsl. llpm  Bceil  momHOTE
KOHCITIEKTUPOBAHUS JICKIIMH B HE HEBO3MOKHO M3JIOKHTH BECh MaTepHall M3-3a JUMHUTA ayIUTOPHBIX
yacoB. [losTomy camocrostenbHas pabota ¢ y4deOHUKaMH, Y4eOHBIMH TOCOOMSIMM, Hay4HOM,
CIPaBOYHOM JIMTEpaTypOol, MaTepuaiaMy NMepUOINYECKUX M3/aHuil U VIHTepHeTa sBisercs Haubosee
3¢ (pEeKTUBHBIM  METOJOM  TOJYYEHHUs JIOTMOJHHUTENbHBIX 3HAaHUM, TO3BOJISIET  3HAYUTENIBHO
aKTHUBU3MPOBATh TPOIIECC OBJIAJACHHUS HHPOpPMAIMEH, CocoOCTBYyeT Ooliee TIIyOOKOMY YCBOCHHIO
U3y4yaeMoro Marepuana, (popMupyeT y CTYJACHTOB OTHOILIEHHE K KOHKpeTHOW mpolieme. Bce HOBBIE
MOHATHS TI0 M3yYaeMod TeMe HEeoOXOIMMO BBIYYHTHh Ham3yCTh W BHECTH B TJIOCCApUH, KOTOPBIUA
1es1ecoo0pa3Ho BECTH € CaMOTro Hayvasa M3ydeHus Kypca;

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

5. BBITTOJIHUTE JOMAaIlTHee 3aJaHue;

6. IIpopaboTath TeCTOBBIC 3a/laHU U 331a4H;

7. Ilpu 3atpyaHeHUsIX chOpMyIHpPOBaTh BOIIPOCH! K MIPETIOAABATEIIIO.

Pesynbrat Takoil paboThl JOJIKEH MPOSIBUTHCSA B CIIOCOOHOCTH CTY/IEHTa CBOOOTHO OTBETUTH Ha
TEOPETUYECKHE BOIPOCHI NMPAKTHUKyMa, BBICTYNAaTh M Y4YacTBOBaTb B KOJUICKTUBHOM OOCYXIECHUH
BOIIPOCOB szqaeMoﬁ TEMBI, TPABUJIIBHO BBIIIOJHATE IMPAKTHYCCKUC 3aJaHUs W HWHBIC 3aJaHusd,
KOTOpbIE JatoTcs B (POHJIE OIIEHOYHBIX CPE/ICTB AUCIUTIUHBI.

3. Meroanyeckne yKazaHus 00y4arOUMMCs 110 OPraHU3AIUKM CAMOCTOSITeIbHO padoThl.

[lenp opraHu3alMy CamMOCTOSITENBHOM paboThl Mo aucuuiuinHe «CoBpeMEeHHbIE MPOOIEMbI
SHEPreTUKH, TEIUIOTEXHUKU M TEIUIOTEXHOJOTMW» - 3TO YINIyOJeHHWe M pacIlupeHue 3HaHWH B
00JacT OCHOBHBIX COBPEMEHHBIX MPOOJIEM HHEPreTHMKH U HHEProTEeXHOJOTHi;  (opMHupoBaHHE
HaBbIKa 1 UHTCPECA K CaMOCTOSITEIIbHOM MO3HaBaTEILHOM JACATCIIbHOCTH.

CamocrosTenbHas paboTa 00ydaroUIUXCsl ABISETCS BaXXHEWIINM BUAOM OCBOEHUS COJEPIKAHUS
JAUCHUIIIMHBI, TTIOATOTOBKU K NPAKTUYCCKHUM 3aHATUAM U K KOHTpOJIBHOfI pa60Te. CIOI[a K€ OTHOCATCA
U CaMOCTOATENIbHOE yIIyOsleHHOe H3ydeHue TeM JauciuiuimHbl.  CamocTosTenbHas pabora



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

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

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

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

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

CamocrosTenbHas paboTa peanusyercs:

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

— B KOHTaKTe C IpernojaBaTelieM BHE PaMOK PACIHCAHUS - HA KOHCYJIbTALHUAX MO YYEOHBIM
BOIIPOCaM, B XOJI€ TBOPYECKMX KOHTAKTOB, MPHU JHUKBUAALMU 3a10JDKEHHOCTEH, NMPU BHIIOJHEHUU
WHIUBUTyaJIbHBIX 33JJaHUM U T.J.

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

Bunast CPC u kpuTepuu O1ieHOK
(mo 6amnbHO-periTunroBoi cucreme [ THTY, CPC onenuBaercs B 15 6anioB)

1. Pedepar

2. Joknang

3. Occe

4. VYwyacTHe B MEpPOIPHUATHIX

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