[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®NO: MuHuaes Maromep, LLlasanosuy . .
JomxkHocMHEMCTEPCTBO HAYKU U BBICIIIEI'O OBPA30BAHUA POCCUUCKOU ®EJTEPAIIMA
Hara roips ey SR i 1°0C Y 1APCTBEHHBII HE®TSIHON TEXHUYECKHIA YHUBEPCUTET

YHuKanbHbIK MPOTrPAMMHbIN KITHOY:
236bCC35C296f119d6aafdc22836b21db52dtj&ﬁi&iﬂﬁ8ﬁ8@§§@mmgﬂ. MHJ]J]HOHmHKOBa

«YTBEPXJIAIO»
: Heﬂmeﬁ [IPOPEKTOP
H.I Fgﬁpgﬁgxos

«i2 9% s DRheane592023 1.

PABOYAsA ITPOI'PAMMA
JIUCLIUIIINHBI

«COBPEMEHHBIE ITPOBJIEMbI DQHEPT'ETUKHU, TEIIVIOTEXHUKHU U
TEINVIOTEXHOJIOI'MN»

HanpaBJIeHne NNOATOTOBKH

13.03.01 TennmosHepreTuka U TEIJIOTEXHUKA

Hanpagaennocts (mpoguJinb)

«QHeproodecrieueHre mpeanpusITUiD

KBanudpukauus

bakanap

I'ox Hauanma noaroroBku — 2023

['po3znerit — 2023



1. Hear u 3aga4u JMCHUIIJIMHBI:

OcHoBHasi uHeab Kypca: «CoBpeMeHHbIE TPOOJIEMBl HSHEPreTUKH, TEIUIOTEXHUKU U
TEIUIOTEXHOJIOTUNY SIBJIAETCSl (POPMHUPOBAHUE Y CTYIEHTOB OOLIMX 3HAHUI 110 OCHOBHBIM COBPEMEHHBIM
npobjaemMaM SHEPreTUKH M DHEPrOTEXHOJIOTUH, M3yYeHHE CTPYKTYPBI, TEOPETHUECKUX U TEXHUUECKUX
OCHOB M INPHHLUUIOB (DYHKIMOHUPOBAHMS SHEPreTUYECKUX CHCTEM O0eCledeHUs KU3HEIESITEIbHOCTH
JFOIe M TEXHOJOTHMYECKHX IPOIECCOB C HCIONb30BAaHUEM HETPAJUIMOHHBIX U BO300HOBISEMBIX
UCTOYHUKOB SHEPIUHU, B COOTBETCTBUU C TPEOOBAHUSIMU COOTBETCTBYIOIUX CAHUTAPHBIX, CTPOUTEIbHBIX
Y TEXHOJIOTMYECKUX HOPM U IIPABUII DKCILIYaTALMU C Y4€TOM HAJEKHOCTU U SKOHOMUYHOCTH.

3agauM IMCHUILVIMHBI: 03HAKOMJICHHE OOYUYaIOIIMXCSl € COBPEMEHHBIM COCTOSIHUEM SHEPreTUKU
B MHUPOBOM MaciuTtade, B CBOCW CTpaHe M PETHOHE, MPEICTaBUTh OCHOBHBIC MPOOJIEMbI YHEPTETUKU H
9HEPreTUYECKOro X035iCTBa U U3BECTHBIE CIIOCOOBI UX PA3PEIICHUs, U3y4eHHE METO0B PALMOHAIBHOIO
UCIIOJIb30BAaHUSl PA3JIMYHBIX THIIOB SHEPrOPECYpCOB C BBICOKOH 3((EKTUBHOCTHIO, HAJEKHOCTBIO H
6e3omacHOCTbIO. [IpencTaBiATE COBPEMEHHOE COCTOSIHUE SHEPIEeTUKH U BO3MOKHOCTH €€ 3(h(peKTUBHOrO
pa3BUTHS B TEPCHEKTHBE, C HCIOJIb30BAHUEM HETPAJAULMOHHBIX M BO300HOBISEMBIX HCTOYHUKOB
JHEPIUu.

2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTeibHOM MPOrpaMMbl

VYyeOnass  aucuumiauHa  «CoBpeMEHHbIE  IpPOOJIEMbl  HEPreTUKH,  TEIUIOTEXHUKH U
TEIUIOTEXHOJIOTHM» OTHOCHUTCA K 4YacTh (HOpMHUpPYyEeMOH Y4acTHHKaMH OOpa30BaTENbHBIX OTHOIICHWH B
yueOnoM 1ane OIl nanpasnenus 13.03.01 «TemnosHepreTuka v TEINIOTEXHUKA» W MPETyCMOTPEHA IS
u3ydeHus B 3 ceMecTpe Kypca, Oa3upyercs Ha 3HAHHHM OOIIETEXHUYECKUX U CHEIHAIbHBIX AUCIUILIINH:
Xumus, Guzuka, Marematuka, Mexanuka, Texauueckas TepmoanHaMuka, ['uaporazoanHaMuka.

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

HHAUKATOPAMH JOCTHKCHHUSA KOMIIETEHIIHIi.



Taoauna 1

I[InanupyemMble pe3ybTaThl

Kox mo ®1'0OC NuaukaTopsl J0cTH:KeHHsA | o0ydeHus no aucuuniaude (3YB)
Ob6menpodeccnoHalbHbIE
OIIK-3. Crnoco6en | OIIK-3.1. JlemoHncTpupyet 3HATh:
JIEMOHCTPHPOBATH IMOHMMaHNE OCHOBHBIX — OCHOBHBIE METOJbl JOOBIUU
IIPUMECHCHHE OCHOBHBIX | 3aKOHOB JIBHIYKCHHS U Pa3BEAKU MECTOPOKICHUIA
Croco0OB  TMONYYCHHUS, | )KUIKOCTH U Ta3a; YIJICBOJIOPOIHOTO CHIPBS;
Hp€O6pa3OBaHHH, OIIK-3.2. HpI/IMeHSIGT —  THUIBI DHEPropecypcos,
TPaAHCIIOPTA M | 3HAHUS OCHOB BO3MOKHOCTHU
HUCIIOJIB30BaHUA TUApOTra3OoMHAMUKU IJIs HUCHOJIL30BAHUST Pa3IUYHBIX
TEIUIOTHI B | pacueToB TUIIOB 3HEpropecypcos. U
TCINIOTEXHUYCCKUX TCINIOTEXHUYCCKUX HUX XapaKTEPUCTUKU,
YCTAaHOBKAX M CHCTEMaX. | YCTAHOBOK M CHCTEM; — mpoGneMbl  IKCIUIyaTalluy
OIIK-3.3. Ucnons3yer MECTOPOXKACHUN PA3TUUHBIX
3HAHHUE TEIUIO(QU3HUCCKUX YHEPropeCcypCoB;
CBOMCTB pabo4MX TeJ IpU
pacyeTax TCIIOTeXHIYECKHX | yyerh:
YCTaHOBOK M CHCTEM; —  ymerTb OTIPEIENATE
OIIK-3.4. JlemoncTpupyer HOTPEeOHOCTH TIPOHU3BOJCTBA
ITOHMMAHHUEC OCHOBHBIX B TOILUIUBHO-YHEPI€THUECKUX
3aKOHOB TEPMOJIMHAMHUKH U pecypcax, IIOJIFOTOBKE
TCPMOANHAMIICCKIX 000CHOBAaHUM TEXHUUYECKOTO
COOTHOLICHNH, IEPEeBOOPYKEHHS, PA3BUTHSA
OIIK-3.5. IIpumensier SHEProX03siicTBa,
3HAHUSI OCHOB DPEKOHCTPYKLIMH "
TEPMOAMHAMHKY IS MO/IepHU3ALIAH
pactcTos HPEINPUSATHA - UCTOYHHKOB
TEPMOAMHAMHYCCKUX SHepruH - CHCTEM
MPOLECCOB, LIUKIIOB 1 MX SHeprocHaGKeHNS;
IoKa3aTele; BJIATIETD:
OIIK-3.6. /IlemoHCcTpHUpYyET — CTIOCOBHOCTBIO K
HOHHMAHHUE OCHOBHBIX ONpeNIENICHUIO  TTOKa3aTeei
3aKOHOB H CMOCO00B TEXHUYECKOTO YPOBHS
MepPEeHOCca TEIJIOTH M MaCCHhI, NPOEKTHPYEMBIX ~ OOBHEKTOB
OINIK-3.7. Ilpnmenser WM TEXHOJIOTHYECKHX CXEM;
SHaHW OCHOB — TPOTHO3aMH PacIioaraeMbIX
TemoMaccoobMena B 3a11acoB HEPropeCypCcoB
TEIUIOTEXHUYECKUX pA3THYHOTO
yCcTaHOBKax. TIPOUCXOXKICHHUSI u
MPEJICTaBIATh YCIOBHUS HX
COXPaHCHHS U BO3MOXKHOCTH
WX UCYEPIIaHus;
— MeTOoJaMHu  KJIacCU(PUKAIUH
OCHOBHBIX 9JIEMEHTOB
TCIIMOCUCTEM;
IIpodeccnonabHbIC
IIK-3. T'oroBHOCTRIO K | [TK-3.1 JIeMOHCTpUpYET | 3HATD:
00eCIIeYeHHIO 3HaHHE HOPMATHUBOB IO — TpoOJEeMBbl  3KOJOTHUYECKOU

Oe3o0macHoOil paboThI Ha
MIPOU3BOJICTBE U
DKOJIOTHUECKOH
0e30IMacHOCTH Ha
IKCILTYaTUPYEMBIX

obecreyennro  Oe30macHOM
paboThl Ha TPOU3BOJCTBE U
DKOJIOTHYECKOMN
0€e30macHOCTH

skcruryatupyembrx OI1JI;

6e30macHOCTH IpH 100bIUE U
TPAHCIOPTE SHEPrOPECypPCOB
JI0 KOHEYHOTO TIOTPEOUTEIIS;
TpaaAuLIUOHHBIC n
HETPAJULIMOHHBIC




oobwekrax OIT/.

[IK-3.2 YyactByer B pabote
mo pa3paboTke HOpPM U
METOI0B obecrieueHus
TEXHUKU O€30MacHOCTH Ha
MIPOU3BOJICTBE, TMOJTIOTOBKE
Y peayn3aluu 3KO3aIIUTHBIX
Mepornpuatuii Ha OITJI.

HCTOYHHUKH SHEPTUH,
BO300HOBJISIEMBIC u
HEBO300HOBJIICMbIC
WUCTOYHUKHU DHEPIHH;

— aHAJIM3UPOBATh
€CTECTBEHHOHAYYHYIO
CYILIIHOCTh npobiieM,
BO3HUKAIOIMX B  XOJe
podecCHoHATBLHOM
JIeSITCIIbHOCTH;

— OCHOBBI BBIIIOJHEHHS
pacyeToB ¢ HEOOXOIUMBIMHU
000CHOBAaHHUSMHU
MEPOIPUATHI 110 SKOHOMHUU
YHEPTOPECYPCOB,
noTpeOHOCTH
MoJipa3ieICHUI
PEITPHUSTHS B

AIIEKTPUYECKOM, TEIJIOBON U
JIpYyrux  BUIAX  DHEPIuH,
y4acTBOBaTh B pa3paboTke
HOPM HX pacxoja, pexuma
paboThI noipa3iesieHui
NPEANPUSITHS, UCXOS U3 UX
NOTpeOHOCTEN B SHEPTUU.

yMeThb:

— yMETh
CTaBUTh
UCCIIEI0BaHMs,
METO/IbI
HKCIEPUMEHTAIBHOM
paboThl, MHTEPIPETUPOBATH
U NPENCTABIATh PE3YIbTATHI

IUIAHUPOBATh |
3aauu
BBIOMpATh

HAaYYHBIX HCCIICIOBAHUM,
JaBaTh MPaKTUYECKHE
pEeKOMEHJalluu MO0  UX
BHEJIPEHUIO B
IIPOU3BOJICTBO.

BJIA/I€Th:

— OCHOBHBIMU
XapaKTePUCTUKAMH
MIPOMBILIIEHHBIX
HWCTOYHUKOB BBIOPOCOB

3arpsA3HAIONINX BEILECTB;

— METO/IaMH TPeIBAPUTEIILHOM
00paboTku 0CaJIKOB
CTOYHBIX BOJI, ux
(bu3NYECKO CYUTHOCTBIO U
Ha3HaueHHeM, oOecreueHus
0€30MacCHOCTH OKpY Karolei
Cpepl.




. O0beM QMCUMILVIMHBI M BUABI Y4e0HOi1 padoThI

Taoauma 2
Bcero CemecTpnl
Bup yueOHoi paGoThI 4yacos/ 3a4.e/. 3 4
(010]0; 390 (010110 300
KonTtakTHas padora (Bcero) 51/1,4 18/0,5 51/1,4 18/0,5
B tom uucne:
Jlexuun 34/0,9 10/0,3 34/0,9 10/0,3
[TpakTHyecKue 3aHATHS 17/0,5 8/0,22 17/0,5 8/0,22
CemuHapsbl
JlabopaTopHbie paboThI
CamocrosiTeJibHasi pa6ora (Bcero) 93/2,6 | 126/3,5 93/2,6 126/3,5
B Tom gucne:
Kypcogas pabora (mipoekT)
PacuetHo-rpaduueckune paboThl
UTP
IIpesenraruu 5/0,14 22/0,6 5/0,14 22/0,6
Pedepatnr 16/0,4 32/0,9 16/0,4 32/0,9
JloKaapl
W (wn) apyrue BUIbl CaMOCTOSITEIIbHOMN
paboThI
IToaroroBka K 1a00paTOpHBIM paboTaM
IToaroToBKa K MPakKTHYECKUM 3aHATHSIM 36/1 36/1 36/1 36/1
ITonroroBka K 3auety
IToaroroBka K SK3aMeHy 36/1,0 36/1,0 18//0,5 36/1,6
Buja oruerHocTH 9K3aMEH | DK3aMeH | 9K3aM€EH | DK3aMeH
Oomas BCEI'O B yacax 144 144 144 144
Tpyaoemkocrs | BCEI'O B 3a4. 4 4 4 4
AHCHHUILINHBI eIHHHNIAX




5. Coaep:xanue IUCHUIINHBI

5.1 Pazaeanl IMCHUIINHLI M BUALI 3aHATHHA

Taoauna 3

Ne
n/n

HaumeHnoBaHue pasjaesa
AUCHMILIMHBI 10 CEMeCcTPam

Yacel
JIeKIMOHHBIX
3aHATHH

Yacel
JIa00pPaTOPHBIX
3aHATHH

Yacel
NPaKTHYeCKUX
(ceMMHAPCKHX)

3aHATHH

Bcero uacos

0PO | 390

090 | 390

O0®0 | 390

O0®0 | 390

Pounb sHEpreTuky B pa3BUTHH
YeJI0BEUYCCKOTo 00IIecTBa
3amachel HEPropecypcoB U MX
npou3BojcTBo. Hedp1p

[Ipou3BoCTBO U pacnpeneneHue
ra3a, yrjis ¥ roproyux CJIaHIeB

DOHeprus atoma. SnepHoe
ToruiBo. TepmosiiepHast sHeprus

Herpagumnuonnsie

1 BO300OHOBJIIEMbIE UICTOYHUKHU
sHepruu. [lonydenue u
WCIIO0JIb30BaHNUE T€OTEPMATIbHON
SHEPTHH

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

DHeprusi OKeaHa.

ArpoTOmnamnBo.
[TpombItsieHHBIE U OBITOBEIE
OTXO/Ibl KaK TOIUIMBO.
DKcrutyatanus Terio-
HSHEpProyCcTaHOBOK

OCHOBHBIE TCIIOTEXHUYSCKHUE
XApPAKTCPUCTHUKHU OPTaHUYICCKOT'O
TOIIJIMBA.

DKonornyeckre npoodaemMbl
SHEPreTHKU. 3arpsa3HeHHe
aTMoc(epbl U HOPMUPOBAHUS
coJiep’KaHue BPEIHBIX BEIIECTB B
OKPY>KarOIlEeH CpeJibl.

XUMAYECKHE W OMOJIOTHYECKUE
METOIBI OYHMCTKH CTOYHBIX BOJ

UTOI'O:

34 10

17 8

51 18




5.1 JleknMoOHHBIEC 3aHATHSA

Taoauna 4
Ne HaumenoBaHue pasjaeia
Conep:xanue pasaena
n/n JUCIHUILINHBI
1 2 3

Tunel  sHepropecypcoB. BO3MOXHOCTM  MCIIOJIB30BAHMS
pa3NUYHBIX ~ TUIOB  JHEPrOpecypcoB.  XapaKTEPUCTHUKU
HCIIOJIb30BaHUs YHEPTOPECYPCOB.

[IporHo3sl pacrmonaraeMbpIX 3amacoB W HX HCUEPIIaHUs.
[IpobGrnembr 100bIuM W TpaHcmopta HedTH. PazBegouHoe
OypeHne © TPOOJIEMBI OOYCTPOICTBA MECTOPOKICHHUS.
Ponb sHepretuku B pazsutun | [IpobineMbl  skcrutyaranuu — MectopokaeHui.  IIpobGiemsr

1 | 4enoBeyecKkoro obmecTsa MOMyTHOTO ra3a. [IpobiemMbl 3KOJOTHUECKOH 0e301macHOCTH
3amachl SHEPrOpecypcoB U UX | Ipu JoObue U TpaHcnopTe Hedtu. Bpibop Tpace s
npousBoicTBO. HedTh MaruCTpaIbHbIX HE(TEPOBOIOB. Hanéxnocts

He(TenpoBOAOB, IUArHOCTUKA COCTOSIHHM TpPyOONpOBOJIOB,
npobnembl yredek. TaHKepHbIE TEPEBO3KU CHIPOH HEPTH H
HedrenpoayktoB. IlpoGiembl mepepaboTku chipol HedTH,
3arpsi3HEHUE TPYHTOBBIX BOJ.

Ilpupoonwiii 2az. TIporHO3bI pacmoiaraeMbIX 3amacoB U HX
ucueprnanusi. [IpoGmembl 100BIMM W TpaHCIOpTa rasa.
Pa3zBenounoe Oypenue u mpobieMbl 00yCTpPOHCTBA Ta30BBIX
MectopoxaeHui. [IpodieMbl FKCIITyaTaliu MECTOPOKICHUS.
YTunuzanuss TOTEHIUAIBHON HHEPrUM  MarucTpajbHOTO
MIPUPOIHOTO rasa Ha ra3zopas/1laTOuHbIX U
ra3opacnpeeIuTeTbHbIX CTAHIIMSIX. [TpoGnembr
HKOJIOTUYECKON 0€30MacHOCTH TpU J00BIYE W TPAHCIOPTE
IIponsBoacTso u MIPUPOAHOTO Ta3a.

2 | pacripeneneHue ra3a, yris 1 Yeonw. IIporHo3sl pacnonaraeMbIx 3aracoB M UX UCUEpIaHUS.
TOPIOYHUX CIIAHIIEB [IpoGnembr 100BIMM W TpaHCHOPTA YIJISL. [TpoGnembr
9KOJIOTUYECKONW O€30MacHOCTH TMpHU A00BYE W TPAHCIIOPTE
yTIIsl.

T'oprouue cnanywvi. IIpOrHO3bl pacnojiara€MbIX 3aMacoB U UX
ucyepnanus. [Ipobmempl M0OBIUM W TpaHCIOpPTa TOPHOYUX
cinanueB.  [IpoGnembl 3kojormyeckoi 0€30macHOCTH MpH
N00BIY€E U TPAHCIIOPTE TOPIOYMX CIIAHIIEB.

AHoepnoe monauso. TIporHO3bI pacmoyiaraeMbIX 3alacoB M UX
ucyepnanus. [Ipobrmembl MPOM3BOJACTBA U  TpaHCHOPTa

AJIEPHOTO  TOIUIMBA. [IpoGieMbl  3KOIOTHYECKOM
0€30MaCHOCTH TPH MPOU3BOJACTBE U TPAHCIOPTE SJEPHOTO
TOILJINBA.

OHeprus aToma. SnepHoe
3 | romuBo. TepmosiaepHas
SHEprus

OCHOBHBIE ITPEUMYIIECTBA TEPMOSACPHON IHEPreTUKU. THIIBI
TEPMOSIIEPHBIX ~ peakTopoB.  [Ipobiembl  ympaBisieMoro
TepMOsIIepHOro cuHTe3a. [Ipobnembl ynepkaHus Mia3Mbl B
TEPMOSIIEPHOM ~ peakTtope. [IpoOneMbl  TEIIOOTBOIA B
TEPMOSIIEPHBIX PEaKTOpax.




3

Herpanuimonueie

1 BO30OHOBJIICMEIC
HWCTOYHUKHU SHEPTUH.
[TonydyeHue 1 UCNOJIb30BaHKUE
reoTepMajIbHON SHEPTUU

TpaguiMoOHHbIE W HETPAJUIMOHHBIE HCTOYHUKHU SHEPTUH.
3amacl M JUHAMUKAa IIOTPEOJIEHUS  DHEPropecypcos,
nonutuka Poccum B 0o0nacTM  HETPAJMIMOHHBIX |
BO300HOBJISIEMBIX UCTOYHUKOB SHEPruu. OCHOBHBIE OOBEKTHI
HeTpaauIMoHHON 3HepreTuku Poccun. ConHeuHas sHEprus.
O06bEMBI 1 3D PeKTUBHOCTD MpUMEHEHHsI. [ eoTepManbHas
sHeprusa. Pacnpenenenue, o00bEMBI H  APPEKTHBHOCTDH
npuMeHeHus. Berposas  sHeprus.  Pacnpenenenue  u
3¢} EKTUBHOCTD IIPUMEHEHHUS. Bonnosas SHEprusl.
Nmeromuecs: BO3MOXXHOCTU M 3((PEKTUBHOCTh MPUMEHEHUS.

IIpunuBHas sHeprus. MMeromuecs BO3MOXHOCTH H
3¢ GeKTUBHOCT NPUMEHEHMs. bruoTormmso. OTxonpl.
TennoBou pexum 36MHOU KOPBL. Hcrounuku
reorepManpHOro Temia. I[loasemHble TepMallbHBIE BOJBIL.
3amachl W pacnpocTpaHEeHUE TepMaibHbIX BoA. CocTosiHue
reoTepMaibHOM SHepreTuku B Poccum.

Temnocuabxenue BBICOKOTEMIIEPATYPHOMI CUIIBHO
MUHEpAJIN30BaHHON TepManbHOM BoJoH. TeriocHabxeHue
HU3KOTEMIIEPATYpHON MAaJIOMHUHEPAIM30BAHHON TEPMAJIBHON
Bogoi. [IpsMoe ucnonap30BaHME TIe€OTEPMAIBHOM SHEPIUU.
['eoTrepmanbHble 3JEKTPOCTAaHUUU C OWHAPHBIM LIHUKIIOM.
Cxewma [layxerckoii I'eo TOC.

DU3NYECKUE OCHOBBI
MIPOIIECCOB MPeoOpa3oBaHUs
COJIHEYHOM dHEPruun
TennoBoe akKyMyJnupoBaHHe
sHepruu. Betposneprernuka
DHeprus okeaHa.

HHTEHCUBHOCTD COJIHEYHOTO U3ITy4EHUS.
@DOTOINEKTPUYECKHNE CBOWCTBA p-Nn  Iepexona. Boubr-
aMIepHas  XapaKTepUCTHKAa  COJHEYHOIO  DJIEMEHTA.
KoHcTpykiys n MmaTepuanbl COJTHEUHBIX AJIEMEHTOB.
Knaccugukanuss ¥ OCHOBHBIE 3JIEMEHTBI TEIMOCHCTEM.
Konuenrpupytomue reamonpueMHuku. [L1ockue coyiHEUHbIE
KOJUIEKTOPBI.

OHepreTuyeckuii  OamaHc  TEIJIOBOTO  aKKyMYJSTOpa.
Knaccudukanus aKKyMYJISITOPOB TeIuIa. Cucremsl
aKKyMyJlupoBaHus. TemyioBoe  akKyMyJIHpOBaHHE  JUIs
COJHEYHOro o0orpeBa W  OXJAXKAECHUS  TOMEIEHH.
[Ipoucxoxnenne BeTpa U BeTpoBble 30HBI Poccum. Tumbl
BETPOIHEPIreTUUYECKUX YCTaHOBOK.

Knaccudpukanus BerpoasBurarenel mo HPUHLUNY paOOTHI.
Pabota moBepXHOCTH IpHU JAECHCTBUM Ha HEE CHJIBI BETpa.
Pabota BeTpoBOro KoJIeca KPhLILYATOTO BETPOABUTATENS.
Berpoanexrpoctanuuy. BerpoycTaHOBKH.

bananc  Bo30OHOBNIsIeMOl  sHeprum  okeaHa. OCHOBBI
npeoOpa3oBaHusi sSHepruu BodH. OOmue cBefeHus 00
WCIOJIb30BAHUN SHEPTUU MPUIMBOB. MOIIHOCTh MPUIMBHBIX
TEYEHWH W NPWIMBHOIO NoabeMa BoAbl. lcmonbp3oBanue
SHEPTUU NMPUIUBOB U MOPCKHUX TEUECHUH.

IIpeoOpa3oBanue TemaoBOM SHEPruu oOkeaHa. Pecypchl
TeroBoil sHeprun okeana. Cxema OTOC, pabotatomieit mno
3aMkHyToMy nukiny. Cxema OTOC, paboratomeir 1o
OTKpPBITOMY LUKIy. Vcmonp3oBaHHe mepenaga TeMIeparyp
okeaH-atMocdepa. IIpsimoe mpeoOpa3oBaHuEe  TEIMJIOBOM
SHEpPTUH.
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ArpoTomniauso.
[TpomblnIeHHBIE U OBITOBBIE
OTXO/1bl KaK TOILJIMBO.
OKcIuTyaTanus Temio-
9HEProyCTaHOBOK

Hlena, orxoasl JecomepepaboTku, TOpd.  YciaoBus
HCIOJIb30BaHUs, IPOOJIEMBI, OTIBIT IPUMEHEHUSI.

Panc, 6uostanon, Ouomusens U Jp. — npoOiembl cOopa H
npuMeHeHust. 30HbI 3P deKTHBHOTO TTpuMeHeHus. [IpobmeMbr
coopa u cemeknmu. 3aBoasl THBO B ropomax wmpa.
[lepepaboTka Macen, CKHUraHHE TOKCHUYHBIX OTXOJIOB.
Bropuunsie SHEPTOPECYPCHI pa3Horo MIOTEHLIMAJIA.
[Ipombinennsle  croku.  Mcnonp3oBaHue  OHMO-CTOKOB.
[IpoGneMbl pa3BUTHS W COBEPIICHCTBOBAaHUS CXEM U
KOHCTPYKUHUH TeIJI0-3HeproycTaHoBoK.  IlapoTypOunnbie
nukiael. [a3orypOuHHBIE 1UWKIBL. [lapora3oBbie  ITMKIIEL
bunapubie nukiael. MI'JI nukmasl. [{ukiabl 1 KOHCTPYKTUBHbBIC
cxembl ADC. XonoawibHble 1UKIbl.. PabOoune Tena.
KoHcTpyKkumonHsle matepuanbl. Dpo3UOHHO-KOPPO3UOHHbBIE
npoueccel. Coneornoxkenue. [lapoBeie TypOMHBI HA BIKHOM

mape. l'azoBeie  TypOunbl. Kommpeccopsl.  Hacockr.
[TaporenepaTopsl. Bonno-xummnueckue PEKUMBI.
Konpnencannonusie YCTaHOBKH. TernnooOMeHHUKH.

BcnomorarensHoe o0opynoBaHue. 3amopHasi ammaparypa.
TpybonpoBoabl.

OCHOBHBIC TEIJIOTEXHUYECKIE
XapPaKTCPUCTHKHU
OpraHn4YCCKOIo TOILIMBA.

OO0mas kmaccuduKanus oOpraHudecKoro TorBa. OCHOBHBIC

DKoIOTHYeCKHe MPOOIEeMBI
SHEPreTUKU

3arpssHeHne atMocdepsl U
HOPMHPOBAHUS COJIEpKAHUE
BPCIHBIX BEIICCTB B
OKpY>KaroIen cpesbl.

TEIUIOTEXHUYECKUE XapaKTePUCTUKU OpPraHUYECKOTO
torunBa. CocraB  TomuMBa. loproune U  OauiacTHbBIE
COCTaBJISIONIME TOMIMBA. TerjaoTra CcropaHusi TOIUIMBA.
XapakTepucTuku 305bl. CBONCTBA KOKCOBOI'O OCTAaTKa

DKoJorn4yeckue poOIeMBI SHEPTeTHKHU. Mecto
HETPpAAULIMOHHBIX HCTOYHUKOB B YAOBJICTBOPCHUN

SHEPreTHYECKUX MOTPEOHOCTEH YeoBeKa.

XapakTepUCTUKH OCHOBHBIX IPOMBIIUICHHBIX HWCTOYHUKOB
BBIOPOCOB 3arps3HAONMX BeriecTB. OCHOBHBIE MMOKa3aTenu
HOPMHUPOBAHHS Ka4eCcTBa OKPYKAMOIIEH CPelbl W BPEIHBIX
BEIIECT B MIPOMBIIIITIEHHBIX BbIOpOCax. bananc
BOJIOTIOTPEOJICHUST H BOJIOOTBEJCHUS IPOMIIPEATPHUSATHH.
OcHOBHBIE KayeCTBEHHBIC I[IOKa3aTedd BOABI OOOPOTHBIX
cucTteM BoJoCcHaOkeHus. Pacuer ymepba OKpykaromiei
cpene. BomHoe x03sHCTBO mpoMmpeAnpusiTUii, 0OOpPOTHBIE
CHUCTEMBI BOJIOCHA0KEHUSI.

XUMHUYECKHE U
OUMOJIOTUYECKUE METOBI
OUYHMCTKU CTOYHBIX BOJ

CyIHOCTP XMMHYECKMX METOJOB OYMCTKM CTOYHBIX BOJ.
Pearentbl,  ucnonb3yemble  JUISI  OKHUCIUTENBHBIX U
BOCCTAaHOBUTENBbHBIX METOJOB OYUCTKU. [IpenmymiectBa u
HEJOCTaTKW XMMHMUYECKUX METOJOB OYMCTKH, 00JacTh
IIPUMEHEHMS. MexaHu3Mbl OHOJIOTUYECKOTO OKUCICHHS
BpPEIHBIX BEUIECTB B CTOYHBIX BoAax. O6iacTh NpuMEHEHus,
3G PEKTUBHOCTh M MPEUMYIIECTBO OHMOJOTMYECKUX METOJIOB
ounctku Boj. aktopsl BiuAOUME Ha SPPEKTUBHOCTDH
paboThl OMOJIOTHYECKUX OYUCTHBIX COOPYKEHUH.

Metoasl TpeABapUTEIBHOW O0O0paOOTKA OCAIKOB CTOYHBIX
BOJI, UX (hu3nyeckas CyIHOCTh M Ha3HAYCHUE: CTa0MIN3aIus,
KOHJIMLIHOHNPOBAHHUE, 00€e3BOKHBaHUE. OcHOBHBIE
HampaBJIeHUs MepepadoTKU rajJbBaHOLUIAMOB, HE(TEIUIaMOB
Y TOPOJICKUX OCaJIKOB CTOYHBIX BOJ.




6. CamocrosiTesibHasi padoTa Mo JUCUUIIIMHE

6.1 B()l'[pOCLI AJIA CAMOCTOATECIIBHOIO H3YYCHUA

Tembl AJIA CAMOCTOATEJIBbHOI0 U3YYCHUA

[Tpobnems! 100bIuM 1 TpaHcnopTa HegTH. PazBenounoe Oypenue u npoosieMsbl
o0ycTtpoiicTBa MecToposkieHus. [Ipobaembl FKCIUTyaTallii MecTopoxkieHui. [Ipodaembl
IOITYTHOI'O rasa.

TankepHble epeBo3KH cbipoit HehTH U HePTenpoaykToB. [IpobiieMbl mepepaboTKu ChIpo
He(TH, 3arpsi3HEHNE TPYHTOBBIX BOJ.

[IpoGiieMbl SKcITyaTalldd MECTOPOXKACHUS. YTHIM3AalUS [MOTCHLIHUAIbHOW JHEPrUH
MarucTpajJibHOrO MPUPOJHOIO Tra3a Ha ra3opa3aTOYHbIX M Tra30paclpereTuTeIbHbIX
craniusax. [IpoOnembl 5KojOrMueckoi O€30MacHOCTH IMpH  J00BYE W TPaHCIOPTE

IPUPOJTHOTO Trasa.

[IpoGmemsl 100bIYM 1 TpaHcmopTa yriast. IIpoGiiembl SKoIOrHUECKON 0e30MacHOCTH MPU
J0OBIYE U TPAHCIIOPTE YTJIS.

[Tpo6aemsl 5KoOTHYecKOr 6€30MaCHOCTH PY JOOBIYE M TPAHCIOPTE TOPIOYNX CIAHIIEB.

OCHOBHBIE MMpeuMyniecCTBa TepMo;mepHoﬁ OHCPICTHUKH.

~N (oo b

Hmeromuecst BO3MOKHOCTHU M 3 (H)EKTUBHOCT PUMEHEHUs. [IprimuBHast SHEpTHsL.
Hmeromuecst BO3MOKHOCTU M 3()()EeKTUBHOCTh NPUMEHeHUs1. buoTomnuao. OTx0zpl.

HOIISGMHI)IG TCPMAJIbHBIC BOJBI. 3amacel u PaclpoCTpaHCHUEC TCPMAJIbHBIX BOJ.
CocrostHue FCOTCpMaHBHOﬁ OHCPICTHKH B Poccumn.

Pabora moBepxHOCTM TpH JEHCTBMM Ha Hee CHJIBI BeTpa. Pabora BeTpoBOro Koieca
KPBLIbYATOr'O BETPOIBUTATEIIS.
Berpoanexkrpoctannuu. BerpoycTaHOBKH.

10

[TpeoOpa3oBaHue TEIUIOBOI YHEPTUU OKeaHa. Pecypchl TerioBoii sHeprun okeana. Cxema
OTOC, paboTaromieit 1o 3aMKHYTOMY LIUKITY.

11

OCHOBHBIE TEIUIOTEXHHYECKHE XApaKTCPUCTUKU OPraHUYCCKOro TOIIJIMBA. Cocrasn
TOIIJINBA. Fopfoqne u OaJlJIacTHEIC COCTaBJIAOIIME TOIIJIMBA.

12

XapaKTepI/ICTI/IKI/I OCHOBHBIX IMPOMBINIJICHHBIX HCTOYHHUKOB BBI6I)OCOB 3arpA3HAIOIINX
BCIICCTB. OcHOBHBIC MOKa3aTeIU HOPMHPOBAHUS Ka4Y€CTBa Oprmanmeﬁ cpeabl "
BPCAHLIX BCHICCT B MPOMBIINIJICHHBIX BBI6pOCElX

6.2 Tembl pedepaToB:

Tunel sHEpropecypcoB. Bo3MOKHOCTH HCTIOIB30BAaHUS PA3TUYHBIX TUIIOB DHEPTrOPECYPCOB.

ITporuo3ssl pacrnoyiaraeMbIX 3a1acOB U UX MCUYEpPHAHUSI.

Pa3Benounoe OypeHue u npodieMbl 00ycTpOHCTBa MECTOPOXKICHHSL.

[TpoOaemMbl 5K0IOTHYECKOM 0€30MMaCHOCTH TIPH JI00BIYE U TPAHCTIOPTE HEDTH.

Be100p Tpacc 11 MarucTpaibHbIX HEPTENPOBOJIOB.

TankepHble epeBO3KH ChIpoil HePTH U HEPTENPOTYKTOB.

[Tpo6aembl nepepaboTKH ChIpoil HePTH, 3arpsi3HEHHE IPYHTOBBIX BOJI.

[Tporuo3ssl pacnosiaraeMbIX 3a1aCOB U UX MCUYEpHAHUSI.

OO NS O™ WIN

[TpoGnembl 10OBIYM U TPAHCTIOPTA Ta3a

[EEN
©

Hp06HCMBI 9KCILTyaTallu MCCTOPOKACHUS.

[EN
=

VYrunmzanuss NOTEHIMAJIbHOM  SHEPrUM  MaruCTpajbHOrO  MPUPOJAHOrO rasa Ha
ra3opas3gaTOYHbIX U ra30paclpeeIuTebHbIX CTAHIUSX.

[EN
N

Yeono. IIporuo3sl pacmonaraeémMpix 3aracoB U UX HCUEPIIaHUS.

[EEN
w

[Tpo6aembl 10OBIYU U TPAHCHIOPTA YTIIS.




14.

[TpoGaemMbl 3K0TOTHYECKOM 0€30IMaCHOCTH TIPH T00BIYE U TPAHCIIOPTE YIIISL.

15. | IlpoGiemMbl 1OOBIYM U TPAHCTIOPTA TOPIOYHX CIIAHIIEB.

16. | ITpoGaembl SKOTOTHUECKON O€30MTaCHOCTH MPH T0OBIYE M TPAHCIIOPTE TOPIOYHX CIIAHIIEB.

17. | Hoepnoe monauso. ITporuo3sl pacrosiaraéMplx 3aacoB U UX UCUEPIIAHUSI.

18. | IlpoGiemMbl IPOM3BOACTBA M TPAHCHIOPTA SAEPHOIO TOILUIMBA.

19. | IlpoGnemMsl 3Ko0JI0rMUECKOW O€30MacHOCTU MPH IPOM3BOJICTBE U TPAHCIOPTE SAEPHOIO
TOTIJINBA.

20. | OcHOBHBIE IPEUMYIIIECTBA TEPMOSACPHON IHEPTETUKU

21. | Tumbl TEPMOSIEPHBIX PEAKTOPOB.

22. | IIpoGaembl ynpaBiasieMOTo TEPMOSIIEPHOTO CHHTE3A.

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

24. | TpaguLMOHHBIE U HETPAJUIIMOHHbBIE HCTOYHUKH SHEPIUH.

25. | 3amacel U TMHAMUKA MTOTPEOJICHUST YHEPrOPECYPCOB, MoMTHKa Poccuu B obactu
HETPaJULMOHHBIX U BO30OHOBIISIEMbIX HCTOYHUKOB 3HEPIUH.

26. | OcHOBHBIE O0BEKTHI HETPaJUIIMOHHOM 3HepreTuku Poccun. ConHevHas sHeprus

27. | Conneunas sueprusi. O6b6EMbI 1 3P PEKTUBHOCTD TPUMEHEHHUS.

28. | I'eorepmanbHas sHeprus. Pacnipenenenue, 00bEMbI 1 3)HEKTUBHOCTh MPUMEHCHHSI.

29. | llpunuBHas sHeprus. Mimeronirecs BOSMOXHOCTH U 3PPEKTUBHOCTh MPUMEHECHHUS.

30. | Mctounuku reorepmasibHoro temia. [lo13eMHble TepMalibHbIE BOJIBI.

31. | IlpsMoe ucronb30BaHUE TEOTEPMATLHON SHEPTUH.

32. | 'eoTepmanbHbIe SJEKTPOCTAHIINH ¢ OMHAPHBIM [TUKJIOM.

33. | KoHCTpyKIIMs M MaTepuabl COJIHEYHBIX 3JIEMEHTOB.

34. | DHepreTUYecKuii OaTaHC TETUIOBOTO AKKyMYJIsITOpa

35. | Knaccudukanus 1 OCHOBHBIE 3JIEMEHThI T'€JTHOCUCTEM.

36. | Konnenrpupyronme renuonpueMHuKu. [1710ckue coHeYHbIe KOIIIEKTOPHI.

37. | TennoBoe aKKyMyJIMPOBAaHUE IHEPIHH.

38. | Kinaccudukamnus akkymyJsiTOpOB TeTia.

39. | Cucrembl akkyMyJIHpoBaHus. TEIIOBOE aKKyMYTUPOBAHUE JIJIsi COJTHEYHOTO 000rpeBa u
OXJIAXK/ICHUS IOMEILICHHH.

40. | [Ipoucxoxnenne BeTpa © BeTpoBbie 30HBI Poccuu. Tumbel  BeTpPOIHEPTETHUECKUX
YCTAHOBOK.

41. | PaboTta moBepXHOCTH NPH JIEHCTBUU Ha HEE CHJIBI BETpA.

42. | PaboTa BeTpOBOIro Kojeca Kpbulb4aToro BETpOABUraTEes.
Berpoanekrpocraniuu. BerpoycraHOBKH.

43. | Obmme cBenenus 00 UCTIOIB30BAHUU YHEPTHH MIPHIIMBOB.

44, | MoutHOCTh NPHIUBHBIX TEYEHUI W NPUIMBHOTO MMOIBEMA BOJIBI

45. | IIpssimoe mpeoOpa3zoBaHre TEMJIOBOM SHEPTHH.

46. | Mcnonp3oBaHue nepenaja Temmneparyp okean-armocgepa. I1

47. | DOHepreTrKa Ha HETPAJAULIMOHHBIX BHJIaX TOIUIMBA.

48. | 3onubl a3 dexTuBHOrO NpuMeHenus. [Ipo6iemMsl cOopa U CENeKIHH.

49. | IlapoTypOMHHBIE IUKITBL.

50. | 'a3oTypOUMHHBIE IUKIIBL.

51. | ITaporazoBbl€ IIMKJIBI.

52. | bunapusie ukibl. M/l IUKITBL

53. | Llukibsl 1 KOHCTpYKTUBHBIE cXeMbl ADC.

54. | IlapoBble TypOMHBI Ha BIQYKHOM Tape.

55. | I'a30BBIE TYpOUHBI.

56. | Kommpeccopsl.

57. | Hacocsl.

58. | Ilaporenepatopsl.

59. | [TapoBrle TypOMHBI HAa BIKHOM Tape.

60. | I'azoBele TypOuHBI. Kommpeccopsl. Hacocsl. [laporeneparopsi.

61. | BomHO-XMMHYECKHE PEIKUMBI.




62.

KoHneHcannonHbie yCTaHOBKH.

63. | Tenno0OMEHHHKH.

64. | 3anopHas amnmapatypa. TpyOoonpoBOIblL.

65. | Ob6mas kiaccudukanys OpraHudecKoro TOIINBA.

66. | OcHOBHBIE TEIUIOTEXHUUYECKUE XaPAKTEPUCTUKH OPraHUYEeCKOTr0 TOILIUBA.

67. | CocraB TomnuBa. ['oproune u 0amiacTHbIE COCTABISIONINE TOTUIMBA.

68. | Termora cropanus TOIIMBA. XapaKTEPUCTHKH 30161

69. | Dxosoruueckue NpooIeMbl YHEPTETUKH.

70. | MecTo HETpagUIIMOHHBIX HCTOYHUKOB B YIOBJIETBOPEHHH 3HEPreTHYECKHX MOTPEOHOCTEH
YyeJloBeKa.

71. | XapaKTepUCTHUKN OCHOBHBIX MPOMBINUIEHHBIX HCTOYHUKOB BEIOPOCOB 3arps3HSAIONINX
BEIIIECTB.

72. | OcHOBHBIE TIOKA3aTEIM HOPMHUPOBAHUS KaUeCTBA OKPYKAIOIIEH Cpelbl U BPEIHBIX BEIIECT
B IIPOMBIIUICHHBIX BHIOpOCAX.

73. | bananc BogonoTrpeOaeHns U BOJOOTBEICHHS IPOMIPEAPUSITHA.

74. | OCHOBHBIEC KaUeCTBEHHBIE MIOKA3ATENIN BOJIbI OOOPOTHBIX CUCTEM BOJOCHAOKEHUSI.

75. | Pacuet ymepba okpyskaromiei cpene.

76. | BogHoe X035HCTBO MPOMITPEATIPUSITHI, 0OOPOTHBIC CUCTEMBI BOJIOCHAOKEHUSI.

77. | CymiHOCTh XUMHUYECKUX METOJ0OB OYUCTKH CTOYHBIX BOJ.

78. | PeareHTsl, HCIIOJIB3YyEeMBbI€ Il OKHCIUTEIbHBIX U BOCCTAHOBUTEIBHBIX METOZOB OUNCTKH

6.3. YueoHO-MeTOANYeCKOe M HHPOPMALIMOHHOE 00ecTedeHre CAMOCTONATEILHOI padoThI

Jlureparypa:

VYmakoB B.fl. CoBpeMeHHbIE TPOOIEMBI SJIEKTPOIHEPTETUKH [ DIIEKTPOHHBIN pecypc]:
yuebHoe nocobue/ YiakoB B.Sl.— DnexkTpoH. TekcToBble naHHble.— Tomck: ToMckuii
noJuTeXHUYeCcKui ynusepcuret, 2014.— 447 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/34715.html.— 5BC «IPRbooks»

Boponun A.1. CoBpemeHHbIE MTPOOIEMBI TEMIOTa30CHA0KEHHUST HACETIEHHBIX MECT 1
NpeanpusATHiA [ DNEKTPOHHBIN pecypc]: yuebHoe mocobue (kype nekiuit)/ Boponnn A.M.—
DneKTpoH. TeKcToBbIE NaHHble.— CtaBponois: CeBepo-KaBkasckuil (penepanbHblii
yHuBepcureT, 2014.— 199 c.— Pexxum nocryna: http://www.iprbookshop.ru/63223 . html.—
OBbC «IPRbooks»

CoBpeMeHHbIe MPOOIEMBI SKOJIOTHH U TPUPOIOTIOIB30BaHUS [ DIEKTPOHHBIN pecypc]:
yaeOHo-meToanueckoe rocooue/ T.I'. 3enenckas [u ap.].— DIEKTPOH. TEKCTOBHIE
naHHble.— CrtaBpormnonb: CTaBpONnoIbCKUN TOCYIaPCTBEHHBIN arpapHblii yHUBEPCUTET,
2013.— 124 c.— Pexxum nocrtymna: http://www.iprbookshop.ru/47355 . html.— DBC
«IPRbooks»

HaBbioB A.I1. OCHOBBI MEXaHUKH KUJIKOCTHU U Ta3a (CoBpeMeHHbIE MPOOIEMbl TEXHUKH,
TEXHOJIOTHI U WHKEHEPHBIX pacyeToB) [DNeKTpoHHBIN pecypc]: MmoHorpadus/ JlaBpioB
A.Il., Banuynnua M.A., KaparaeB O.P.— DnekTpoH. TekcToBble JaHHble.— Ka3aHb:
Ka3zaHckuil HallMOHAJIBHBIN UCCIIEI0BATENbCKUI TEXHOJIOTUYECKU YHUBEpCUTET, 2014.—
109 ¢.— Pexxum nocryma: http:// www.iprbookshop.ru/63753 . html.— DBC «IPRbooks»

Pynenko E.}O. CoBpemeHHbIE TPOOIEMBI 3KOJIOTHUH, SHEPTO- U pecypcocOepekeHus B
OMOTEXHOJIOTHH [ DIEKTPOHHBIN pecypc]: mabopatopHsiil mpakTukym/ Pynenko E.JO.—
DIIEKTPOH. TEKCTOBbIE NaHHble.— Camapa: CaMapCKuil rocyJapCTBEHHBIN TEXHUUYECKHI
yausepcutet, ObC ACB, 2018.— 51 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/90918.html.— 3BC «IPRbooks»




7. OueHOYHbIE CpeICTBA

7.1 Bonipocsl K py0eKHBIM aTTeCTALMAM

7.1.1 Bonpochl K NepBoOi pYOEKHON aTTeCTAIMH

1. | Tumsl 5HEpropecypcoB. Bo3MOXHOCTH MCIIOIB30BAHNUS PA3IMYHBIX TUIIOB YHEPTOPECYPCOB.

2. | TIporHo3bI pacronaraeMbIX 3alacoB U X HCUEPHaHHs.

3. | IMpo6nemsI 106LIUM M TPAHCHIOPTA HE(TH.

4. | PazBeouHoe Gypenne u NpobIeMbI 06YCTPOICTBA MECTOPOKICHH.

5. | TIpo6neMsl IKCILITyaTaluy HEPTAHBIX MECTOPOKICHHUH.

6. | TIpo6GemsI s3x0T0THYECKOi 6€30IMaCHOCTH IIPH T00bIYE M TPAHCIIOPTE HE(TH.

7. | BrIGop Tpacc i MaruCTPANbHBIX HE(TEIPOBOIOB.

8. | Hané&xkHoCcTh He(TeNPOBOJIOB, IMATHOCTHKA COCTOSHUH TPYyOOIIPOBOIOB, ITPOOIEMbI yTEUEK.

9. | TankepHbIe IEPEBO3KH ChIpOi HEPTH U HEPTENPOITYKTOB.

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

11. | IlporHo3sl pacnonaraeMpIX 3aracoB ra3a ¥ BO3MOXKHOCTH MX MCUEPIIAHHSL.

12. | TpancnopTupoBaHHe ra3a o ra3onpoBojam, CTPYKTypa ra3onpoBoJIOB

13. | [IpoGnembl TOOBIYM U TPAHCIIOPTA Ta3a

14. | Pa3Begounoe 6ypeHue u nmpobieMbl 00yCTpOIICTBa ra30BbIX MECTOPOKIACHHIA.

15. | [IpoGnemsl 3KCIUTyaTallMi MECTOPOKICHUSL.

16. | Yrunm3anuss  NMOTEHOMAIBHOW  DHEPrHMM  MaruCTPaJbHOTO  NPUPOJHOTO  rasa  Ha
ra3opas3/IaToOvYHbIX U ra30pacrpeeuTENbHbIX CTAHIINSIX.

17. | IIpoGiembl SKOJIOTHIECKON 0€30IaCHOCTH MPHU JOOBIYE W TPAHCIIOPTE MPUPOJTHOTO Ta3a.

18. | Veoaw. TIporuossl pacronaraeMeIx 3aacoB U UX MCUEPIIAHHS.

19. | ITpo6nemsl 106bIUM ¥ TPAHCIIOPTA YIIA.

20. | IIpobaembl 9KOIOTHYECKOH 0€30MaCHOCTH MPH T00BIYE U TPAHCTIOPTE YIS

21. | I'opiouue cranywr. TIpOrHO3bl PACIONAraeMbIX 3aI1aCOB U HX HCUEPIAHHS.

22. | IIpo6neMbl JOOBIYH U TPAHCIIOPTA FOPIOUMX CIIAHIIEB.

23. | IlpobGaembl 9KoI0rH4YecKoi 0€30MaCHOCTU NpH 100bIYE U TPAHCIOPTE TOPIOYUX CIIAHIIEB.

24. | TIpo6neMbI IPOU3BOICTBA H TPAHCIIOPTA AIEPHOTO TOILIHBA.

25. | IIpobnembl sKomoruyeckoi ©O€30MaCHOCTH MHpPU MPOM3BOJICTBE U TPAHCIOPTE SIEPHOTO
TOTIJINBA.

26. | OCHOBHBIE IPEUMYIIIECTBA TEPMOSIIEPHON YHEPTETUKU

27. | Turmbl TEpPMOSIEPHBIX PEAKTOPOB.

28. | IlpobGaembl ynpaBisieMOro TEpMOS,IEPHOTO CUHTE3A.

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

30. | IIpobGnemMBbl TETUIOOTBOIA B TEPMOSIICPHBIX PEAKTOPaXx.

31. | TpaguuMOHHbIE U HETPAJUIIMOHHBIE HCTOUHUKH SHEPTHH.

32. | 3amacel U TMHAMHKA MTOTPEOICHUS YHEPTOPECYPCOB, MonuTHKa Poccun B o01actu
HETPaIUIIMOHHBIX U BO30OHOBIISIEMbIX HCTOYHUKOB HEPTUH.

33. | OcHOBHBIE OOBEKTHI HETPATUITMOHHOM dHepreTuku Poccuu. CoHeUHast SHEPTHS

34. | Conneynas 3Heprus. O0bEMbI U 3PPEKTUBHOCTh MTPUMEHEHHSL.

35. | 'eorepmanpHas sHeprus. Pacnipenenenne, 00bEMBI U 9 (HEKTHBHOCTH TPUMEHEHUSI.

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

37. | BonnoBast sHeprus. Mmeromuecst BO3MOKHOCTH M 3((HEKTUBHOCTh IPUMEHEHHSL.

38. | [lpunuBHas sHeprus. Mmerommecst BO3MOKHOCTH B 9 HEKTHUBHOCTH MPHUMEHEHHS.

39. | Uctounuku reotrepmanibHoro temia. [o3eMHble TepMaibHbIEe BOIBI.

40. | 3amacel U pacpoOCTPAaHCHHUE TEPMATBHBIX BOJI. COCTOSTHUE Te0TepMabHON YHEPTETHKH B PD.

41, | TennocHabkeHHe BEICOKOTEMIIEPATYPHOH CUIIbHO MUHEPAJIN30BaHHOM TepMabHOM BOJOH.




42. | TennocHaOkeHUE HU3KOTEMIIEPATYPHON MAJIOMUHEPATU30BAHHON TEPMaIHLHOM BOJIOM.

43. | IlpsiMoe ncnoab30BaHKUE Te0TepMaIbHOM 3Heprun. I'eoTepManbHble JEKTPOCTAHINH

Oo0pa3en OusteTa K nepBoi pydeKHO aTTecTAUMHU

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

Buger Ne 1

IlepBas pyOexHaAs aTTECTALIN

I[I/ICLII/IHJII/IHaZ «COBpeMeHHLIe l'lpOﬁ.]IeMbl JHEPIre€TUKHU, TENJTOTCXHUKH U
TEeNJI0TEXHOJIOTIHH)

1 | IIpo6ieMsbl TEMIOOTBOIA B TEPMOSAEPHBIX PEAKTOPaX.
2 | Tunsl TEpMOSICPHBIX PEAKTOPOB.
3 | [Ipo6GyieMbl ynpaBiisieMOro TEpMOSIEPHOTO CUHTE3A.

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

7.1.2. Bonpochbl KO BTOPOiil pPYOE:KHOM aTTEeCTAUA

HMNHTEHCUBHOCTD COJIHEYHOTO H3JTy4YCHUSA

KOHCTp}/'KI_[I/IH U MaTCpHrajibl COJJHCYHBIX 9JICMCHTOB.

BOHLT'aMHepHaﬂ XapaKTCPpUCTHUKA COJIHCYHOI'O 3JICMCHTA

DOTORIEKTPUIECKUE CBOICTBA p—N TMEpexoia.

Krnaccudukamnusi © OCHOBHBIC DJICMEHTHI T'eJTHOCHCTEM.

KoHueHntpupyromue renuonprueMHUKU. [1110CKkre conHEeYHbIE KOJUIEKTOPHI.

OHepreTHyecKuil 0asaHc TEMIOBOI0 aKKyMYJIsTOpa

Temopoe AKKYMYJIMPOBAHHUC SHCPI'UH.

©o Nl o O W N

Krnaccudukanust akkyMmyJsiTOpoB Teria.

[EEN
©

Knaccudukanus akkymynsTOpOB TeIUIa.

[EEY
[EEN

HponcxomaeHHe BETpa 1 BETPOBLIC 30HbBI Poccunu. Tunst BCTPOOHCPIC€TUICCKUX YCTAHOBOK.

[EEN
M

Knaccugukanus Berpoasuraresieii o NpuHIUIY padoThl.

[EN
w

Pabota noBepxHOCTH pU JEHCTBUM HAa HEE CHIIbI BETpA.

[EEN
=

PaboTa BeTpoBOro Koseca KpbUlb4aToOro BETPOABUraTEs.
Berpoanexkrpoctannuu. BerpoycTaHOBKH.

15. | bayianc Bo306HOBIsIeMOi sHeprun okeaHa. OCHOBBI MPeoOpa30BaHMsI IHEPIUH BOJIH.

16. | O6mme cBeneHNs 06 CIIONB30BAHNH YHEPIUH TIPHIIUBOB.

17. MoOmIHOCTb IIPUJIMBHBIX TECUCHUN U IIPUIIMBHOTO IMOABEMA BOIBI

18. | Mcnosnb30BaHNe SHEPTUU NPUIMBOB U MOPCKUX TE€UEHHH.

19. | Pecypcrl TemnoBoit JHEPIUM OKeaHa.

20. | Cxema OTDC, paboTarolneii Mo 3aMKHYTOMY LIHKITY.

21. Hcnons3oBaHue nepcerana TeMIeparyp OKCaH-aTMOC(I)epa.

22. | Ilpsamoe mpeoOpa3oBaHue TEIIOBOM YHEPIUH.

23. | DHepreTHKa Ha HETPATUIIMOHHBIX BUAX TOTUIMBA.

IMPUMCHCHHUA B KQYCCTBC TOIIJIMBA

24. | lllena, otxoabl JeconepepaboTku, Topd. VYciaoBUS HCIONB30BaHUS, MPOOIEMBI,

OIIBIT

25 | Panc, 6mostanoi, OMOu3eINb U Ip. — Mpo0OsieMbl cOopa M MPUMEHEHHSL.




26

3onbl d3ddexTuBHOTO MpuMeHeHus. [IpobiemMbr cOopa 1 CeneKIum.

27

[TepepaboTka Macen, CKUTaHWE TOKCHYHBIX OTXOJIOB.

28

BropudHbie 2HEPropecypchl pa3HOro MOTEHIHATIA.

29

[TpombinieHHbIe cTOKH. Vcnonbp3oBaHne OMO-CTOKOB.

30

HpO6J'I€MBI Pa3BUTHA U COBEPIICHCTBOBAHMNA CXEM U KOHCTPYKI_II/Iﬁ TEIIJIO-DHEPIroyCTaHOBOK.

31

[TapoTypOMHHBIE LIUKIIBI.

32

["a30TypOMHHBIE ITUKIIBL.

33

HaPOFaSOBBIe OUKJIBI.

34

bunapusie nuxisl. MI'/[ nukiIb!.

35.

[{1Ksbl 1 KOHCTPYKTUBHBIE cXeMbl ADC.

36.

XOJIOI[I/IJIBHBIG OUKJIBI.

37.

Paboune tena. KoHCcTpykIIMOHHBIE MaTepUalbl.

38.

OPO3MOHHO-KOPPO3HOHHBIE TPOIECCHI.

39.

CoJIe0TIIOKEHUE.

40.

[TapoBble TypOMHBI HA BJIQKHOM Iape.

41.

["azoBbie TypOunbl. KoMipeccopsl. Hacockl. [laporeneparopsl.

42.

BO,I[HO-XI/IMI/ILICCKI/IC PEXKUMBI.

43.

KOHZ[GHC&I_II/IOHHBIG YCTaHOBKH.

44,

Teruio00MEeHHUKH.

45.

3anopnas anmnaparypa. TpyObonpoBoabl.

46.

OO6mas kaccuuKanys OpraHuvIecKOro TOTUTHBA.

47.

OCHOBHBIE TEIJIOTEXHUYECKIE XApaKTCPHUCTUKH OPraHNYCCKOIo TOILJIMBA.

48.

CocTaB TOILIHBA. FOpIO‘II/IC u OallJIacTHEIC COCTaBJIAOIIME TOIIJIMBA.

49.

Temnora CropaHus TOILIMBA. XapaKTepI/ICTI/IKI/I 30J1bI

50.

DKOIOTrHYeCKHUe HpO6JICMbI OHCPI'CTHUKH.

51.

Mecto HETpaAUIIMOHHBIX UCTOYHUKOB B YAOBJICTBOPCHHNU SHCPICTUUCCKUX HOTp€6HOCTeﬁ
YCJIOBCKA.

52.

XapaKTepI/ICTI/IKI/I OCHOBHBIX IMPOMBIINIJICHHBIX UCTOYHUKOB BI>I6pOCOB 3arpA3HAOIINX BCIICCTB.

53.

OCHOBHBIE ITOKa3aTeIn HOPMHUPOBAHUA Ka4CCTBA Oprx(a}omeﬁ Cp€abl U BPCAHBIX BCIICCT B
IMPOMBIINIJICHHBIX BI)I6pOCElX.

54.

bananc BO,Z[OHOTpe6J'ICHI/IH H BOOOOTBCACHUA HpOMHpeﬂHpHHTHﬁ.

55.

OCHOBHBIE KaYECTBEHHBIE TTOKA3aTENIM BOJBI 0OOPOTHBIX CUCTEM BOJOCHAOKEHUSI.

56.

Pacuer ymep0Oa okpyskaromei cpese.

57.

BoaHoe x0351CTBO HpOMHpCI[HpI/IHTI/II\/’I, 060p0THBIe CHUCTCMBI BO,[[OCHa6)KCHI/I$I.

58.

CYHIHOCTB XUMHUYECKUX METOA0B OUYHUCTKH CTOYHBIX BO/.

59.

Pear CHTBI, HUCITIOJIL3YCMBIC JISI OKUCIIUTCIIBHBIX 1 BOCCTAHOBUTCIIBHBIX MCTONOB OYHUCTKH

60.

Hpel/IMyHIGCTBa 1 HEJOCTAaTKU XUMHUYCCKUX METOA0B OUYNCTKH, 00J1aCcThb MMPUMCHCHUA.

61.

MexaHu3MbI OMOJIOTHYECKOT'0 OKUCICHUS BPCAHBIX BEIICCTB B CTOYHBIX BOJAX.

62.

O6nacts npuMeHeHus, 3PGHEKTUBHOCT U MPEUMYIIIECTBO OMOJIOTHYECKUX METOJIOB OUUCTKHU
BOJI.

63.

@dakTopsl BIUsONME Ha 3P (HEeKTUBHOCTh pabOThl OMOJOTHYECKUX OUUCTHBIX COOPYKEHHH.

64.

Mertoas! ipeABapUTEIHHON 00paOOTKH OCAJKOB CTOYHBIX BOJI, MX (PH3UUYECKast CYIIHOCTh U
Ha3Ha4YeHHe: cTaduIn3anus, KOHAUIIMOHUPOBaHUE, 00€3BOKUBAHNE.

65

OcHoBHbIE HampaBIeHUs NepepadOTKU rajabBaHOILUIAMOB, HEPTEILIAMOB U TOPOJACKUX OCa/IKOB
CTOYHBIX BOJI.

OO0pa3en 0us1eTa KO BTOPOIi pyOe:kHOii aTTecTauuu

I'PO3HEHCKUI I'OCYIAPCTBEHHbII HEGTSIHOW TEXHUYECKUIA YHUBEPCUTET
HHCTUTYT DHEPI'ETUKH
KADE/IPA "TEIVIOTEXHUKA U I'HJ/IPABJIMKA"

Bujer Ne 1




Bropas pyOexxHas arrecramus

I[I/ICLII/IH.HI/IHB.Z «COBpeMeHHbIe leOﬁJIeMBI IHEPreTuKUu, TENJIOTCXHUKHA U
TEIJIOTEXHOJOT UM

1 | Bropuunsle 3HEpropecypchbl pasHoro oTeHuyazia.
2 | IlpoMbInuieHHBIE CTOKHU. Vcmonb30BaHHE OHO-CTOKOB.
3 | IIpoGieMbl pa3BUTHS U COBEPILICHCTBOBAHUS CXEM M KOHCTPYKIIHH TEIIO-3HEPrOyCTaHOBOK.

3aB. xadeapoii «T u I'» P.A-B. Typayes

7.2. Bonipochl K 3Kk3aMeHy 10 qucuuiiniHe «CoBpeMeHHbIe P00JieMbl JHEPTeTHKH,

TEeIJTOTEXHUKHU U TENJIOTEXHOJIOTHN

1. | Tunel sHepropecypcoB. B0o3MOXKHOCTH HCIIOJIB30BAHUS PA3IMYHBIX THUIIOB 3HEPrOpeCypcoB.
[Tporuo3ssl pacroyiaraeMbIX 3a1acOB U UX UCUEPHAHUSI.

2. | IIpo6nemsl 106bun U TpaHcHopTa HedTh. PasBenounoe GypeHne u mpobiaeMbl 00ycTpoicTBa
mectopoxeHus. [Ipo6nemMbl sKkcrTyaTauy HeTIHBIX MECTOPOXKICHUH.

3. | IIpoGneMsl SKOJIOTHYECKOH Ge30MacHOCTH MpH A00bIYe W TpaHcmoprte HedTn. BoiGop Tpace
JUISL MAaruCTPAJIbHBIX HE()TEPOBOJIOB.

4. | HapéxHoCcTh He(TEIPOBOIOB, NMATHOCTHKA COCTOSHHII TPYOOIPOBOJIOB, MPOOIEMBI yTEUEK.
TankepHble TEPEBO3KU CHIPO HEPTH U HEPTETPOTYKTOB.

5. | IIpo6Gnemsl 1epepaboTKH ChIPOii Hed)TH, 3arpsi3HEHHE IPYHTOBBIX BOJ.

6. | IIpormossl pacmonaraeMbiX —3amacoB  rasa U BO3MOXHOCTM MX HUCUEpIaHUS.
TpaHcriopTupoBaHHe rasa 1o ra3onpoBojiaM, CTPYKTypa ra3zornpoBoJoB. [IpobieMbl 1006141 1
TpaHCIOpTa raza

7. | Pa3Benounoe OypeHHMe M TpoOIEMbI OGYCTPOICTBA T'a30BBIX MECTOPOXACHMiA. ITpo6iemsl
AKCIUTyaTallld MECTOPOKICHUSI.

8. | Vruimsanms — NOTGHUMATbHOW  SHEPIMM  MAarkCTPalbHOTO  NIPHPOJAHOrO  rasa  Ha
ra3opa3ZlaTOYHbIX M Ta30pacHpelesIUTeNbHbIX CcTaHIMAX. [IpoGieMbl  3KOJIOrHMUYEcKOil
6€30I1acHOCTH MpH J100bIY€e M TPAHCIIOPTE NPUPOHOTO Iasa.

9. Yeons. IlporHosel pacnojaraeMbIx 3amacoB M ux wucuepnanus. [IpoOiaembr 100bYM U
TpaHcnoprta yris. IIpo6iieMbl 3Kkoa0rn4eckoi 6€30MacHOCTH MPH T0ObIYE U TPAHCIOPTE YIJIS.

10. | I'oprouue cranywi. [IporHO3BI paclonaraeMbIX 3aracoB U UX ucueprnanus. [Ipo0iembr 100b9U U
TpaHcHopTa Troprouux ciaHieB. [IpoOraembl skonorndyeckoil 0€30MacHOCTH MpH JOOBIYE U
TPAHCIIOPTE FOPIOYMX CIIAHLIEB.

11. | IlpoGiemMbl MPOU3BOACTBA M TPAHCHIOPTA AAEPHOTO TOIUIHBA. [IpoGieMbl H5KOIOTHYECKOiM
0€30MacHOCTH NPHU MPOU3BOACTBE U TPAHCHOPTE SIEPHOTO TOIUIMBA.

12. | OcHOBHBIE IPEUMYILECTBA TEPMOSIEPHOIN SHEPreTUKH. THUIIbI TEPMOSIIEPHBIX PEAKTOPOB.

13. | IlpoGiemMsl yrpaBisieMoro TepMosiiepHOTo cuHTe3a. [IpobiemMsbl yaepKaHus T1a3Mbl B
TepMOsiIepHOM peakTope. IIpo0aeMbl TemI00TBO1a B TEPMOSAEPHBIX PEAKTOPaX.

14. | TpaguuuOHHBIE U HETPATUIIMOHHBIE UCTOYHUKUA SHEPTUM. 3amachl U JUHAMHUKA MOTPEOJICHUS
JHEpPropecypcoB, mnosuTuka Poccum B 001acTM HETPaJUMIMOHHBIX W BO30OHOBIISIEMBIX
HCTOYHUKOB YHEPIHH.

15. | OcHoBHBIE 00BEKTHI HETPAAUIIMOHHOM SHepreTuku Poccun. Conneunas sueprusi. O0bEMbI 1
() PEKTUBHOCTD MPUMEHEHHS.

16. | I'eorepmanbHas sHeprus. Pacripenenenue, 00bEMbI M 3 (HEKTUBHOCTH TPUMEHEHHSL.

17. | Berposas sHeprus. Pacnipenenenue u 3¢ ¢dekTuBHOCT puMeHeHus. [Ipoucxoxaenue BeTpa u
BeTpoBbIe 30HBI Poccun. Tumsl BeTposHepreTuueckrux ycTaHoBoK. Knaccudukanus
BETpOJIBUTATENECH O MPUHIUITY paboThl. PaboTa mOBEpXHOCTH NMPH JIEHCTBUN Ha HEE CUIIBI
BeTpa. BerposnekTpoctanunu. BerpoycraHOBKH.

18. | BonHoBas sHeprus. MMeromyecs BO3MOXHOCTH U 3pPeKTUBHOCTh TpUMeHeHus. bananc




BO300HOBIIsIEMOH dHEpruu okeaHa. OCHOBBI MpeoOpazoBaHus IHEPruu BoaH. OOIIMe CBEICHUS
00 MCTI0JIb30BaHNH YHEPTUN TPUIIUBOB.

19. | I1 punuBHas >Heprus. Mimeromuecs BO3MOKHOCTH U 3G()EKTUBHOCTh TPUMEHEHUS. MOIITHOCTH
MPWIMBHBIX TEYCHUH U MPUIHBHOTO MOABEMa BOJIbI. VICTIONb30BaHNEe YHEPTHH MIPHIIUBOB U
MOPCKHUX TeueHnid. Pecypcrl TermoBoit snepruun okeana. Cxema OTOC, paboTaromieit o
3aMKHyTOMY IIMKITy. Micnonbp30BaHMe niepenaia TeMnepaTyp okeaH-armocdepa.

20. | Ucrounuku reorepmasibHOro Temia. [logzeMubie TepManbHble BOABL. 3anachl U
pacnpocTpaHeHue TepMaibHbIX BOA. COCTOSIHUE re0TepMaIbHOM Y3HEpreTuku B PO.

21. | TennocHaOXeHNE BEICOKOTEMIIEPATYPHOU CHIIBHO MUHEPAITM30BaHHON TEPMaJIbHON BOJIOM.
TennocHabxeHne HU3KOTEMIIEpAaTypHOH MaJOMUHEPAIU30BaHHON TepMalibHOU BooM. [Ipsimoe
HCIOJIb30BaHUE Te0TepMaIbHON dHeprun. I'eoTepManbHbIe JIEKTPOCTAHIIUU

22. | IHTEeHCUBHOCTh COJIHEYHOT0 M3s1ydeHHst. KOHCTpYKIMS M MaTepralibl COTHEUHBIX 3JIEMEHTOB.

23. | BonpT-aMnepHas XapakTepPHCTHKA COJTHEYHOTo dIeMeHTa. DOTO3NIeKTpUYECKHe CBOCTBA P—N
nepexoa.

24. | Knaccudukamus ¥ OCHOBHBIE JIE€MEHTHI TeuocucTeM. KOHIEHTPUPYIOIHE reIHOIPHEMHHUKH.
ITnockue conHeuHble KOJIJIEKTOPHI.

25. | DHepreruuecKuil GanaHC TEIIOBOrO aKKYMyJISATOpa. TemIoBoe akKyMyIHPOBAHUE SHEPTHHL.

26. | Kiaccndukanus akkyMysisitopos Tervia. IIpsiMoe npeoGpa3oBaHue TEIIOBOH SHEPIHH.

27. | HerpaguuuoHHbie U BO30OHOBIISIEMbIE HICTOYHUKH SHEPTUU

28. | DHepreTHka Ha HETPAJAWIMOHHBIX BUAax TorumBa. lllema, orxonsr yiecomepepaboTku, Topd.
Y c10BUS UCTIONIB30BaHUS, IPOOIEMBI, OTIBIT MPUMEHEHHS B KAU€CTBE TOIIINBA

29. | Panc, OuosTtanon, Onoam3ens U ap. — npodiemsl coopa U npuMeHeHus. 30HbI (P PEeKTUBHOTO
npumenenusd. [Ipo6iemsl cOopa 1 cenexnuu.

30. | IlepepaboTka macen, CkUraHHEe TOKCUYHBIX OTXO/0B. BropuyHbie 3HEpropecypchl pa3HOro
noreHmana. [Ipomeinennsie croku. Mcnonp3oBanne 61M0-CTOKOB.

31. | IIpoGnembl pa3BUTHS U COBEPIICHCTBOBAHUS CXEM U KOHCTPYKIUI TEII0-3HEPrOyCTaHOBOK.
[TapoTypOHHHbIE TUKJIBI.

32. | I'azorypbunnbie nukibl. [TaporazoBbie HUKIBI.

33. | bunapubie mukael. MI'JI mmkier. Hukiasl u koHCTpyKTHBHBIE cXeMbl ADC. XonoauiabHbIE
IIUKJIBL.

34. | Paboune Tena. KOHCTpyKIIMOHHBIE MaTepUaIbl. DPO3HOHHO-KOPPO3UOHHBIE TIPOIIECCHI.
ConeoTioxKeHue.

35. | [MapoBbie TypOMHBI Ha BIKHOM Tape.

36. | I'azoBbie TypOunbl. Komnpeccopsl. Hacocsl. [Taporeneparopsi.

37. | BogHo-xumnueckue pesxuMbl. KoHieHCcalmoHHble YCTaHOBKU. Ternnoo0MeHHUKH.

38. | 3anmopHas anmaparypa. TpyOOompoBOIbI.

39. | O6mas kiaccuuKanys OpraHn4eckoro TormiuBa. OCHOBHBIE TEINIOTEXHUYECKHE
XapaKTepUCTUKU opraHuyeckoro torusa. Coctas ToruBa. ['oproune u 6anaacTHbie
COCTaBIISIONIME TOIUIMBA. TeIIoTa CropaHus TOMINBA. XapaKTEPUCTUKH 301TbI

40. | Dxojormyeckue mpoodIeMbl SHEPTreTHKH. MecTo HEeTpaAUIIMOHHBIX HICTOYHUKOB B
yJIOBJIETBOPEHUH YHEPTETUUECKUX MOTpeOHOCTEH YenoBeka. XapakTepuCTUKNA OCHOBHBIX
IPOMBITIJICHHBIX UICTOYHUKOB BHIOPOCOB 3arpsI3HSIONINX BEIIECTB.

41. | OcHOBHBIE OKa3aTeI HOPMUPOBAHUS KaueCcTBA OKPY Karolllel cpe/ibl U BpeIHBIX BELIECT B
IPOMBINUIEHHBIX BbIOpocax. bananc BogonoTpebiieHus U BOJIOOTBEIEHUS TPOMIPEAIPUITHH.

42. | OcHOBHBIE Ka4eCTBEHHBIE IOKA3aTENIN BOJIbI 00OPOTHBIX CUCTEM BOIOCHAaOKeHus. BogHoe

X03SCTBO MPOMITPEANIPUATHIL, 000POTHBIE CUCTEMBI BOJTOCHAOKEHUSI.

Oo0pa3sen 3k3aMeHAIHOHHOI0 OMJIeTA MO AU CHUIJINHE

I'PO3HEHCKMI TOCYJIAPCTBEHHBIN HE®TSIHON TEXHUYECKWUIA YHUBEPCUTET
UHCTUTYT DHEPI'ETUKH
KADEJ[PA "TEIIVIOTEXHUKA U I'HJIPABJIMKA"




I[I/ICI_[I/IHJII/IHa CoBpeMeHHbIE IP00J1eMbI D HEPIreTHKH, TEIJI0TeXHUKH U
TEIJIOTEXHOJOI'MHU

Cemectp - 3

I'pynma T3C, 201-21

Bujer Ne 1

1. | OcHOBHBIE IPEUMYILIECTBA TEPMOSAECPHON SHEPreTUKU THUIIBI TEPMOSAEPHBIX PEAKTOPOB.

2. | 'eorepmanpHas sueprus. Pactipenenenue, 00bEMbI U 3¢ (HEKTUBHOCTH MPUMEHEHUS.

3. | BoabpT-aMiiepHas xapakTepuUCTUKa COTHEYHOTO AieMeHTa [Ipobnemsbl pa3Butus u
COBEPUIEHCTBOBAHUS CXEM U KOHCTPYKLUHN TEMIO-3HEPTOYCTaHOBOK.

4. | OCHOBHBIE [TOKA3aTEIN HOPMUPOBAHUS KaUECTBA OKPYXKAIOIIEH Cpesibl U BPEAHBIX BEILECT B
IPOMBIIIJICHHBIX BBIOPOCAX.

3aB. kadeapoi
«TennorexHuka U ruIpaBINKa P.A-B. Typnyes

7.3 Texkymmii KOHTPOJIb

Bonpochl K NpakTHYeCKUM 3aHATHAM

SHGPFCTI/I‘leCKI/Iﬁ OajlaHC TEMIOBOro AKKYMYJISAITOPA. TemnoBoe AKKYMYJIMPOBAHUEC SHCPTHUHU.

Krnaccudukanms akkymynsatopoB Teruia. [Ipsmoe mpeodpazoBaHue TEIUIOBOI SHEPTHH.

HCTpaI[I/IIII/IOHHBIG 1 BO30OHOBJIIEMBIE HCTOYHUKHA OHCPIUn

LN e

HanéxHocTh HEQTENPOBOAOB, JUArHOCTUKA COCTOSHUM TPyOONpPOBOOB, MPOOIEMBl yTEUeK.
TaHkepHbIe NEPEBO3KU ChIpON HEPTH U HEPTETIPOTYKTOB.

o

[Tpo6nemsl nepepaboTKH chIpoil HeTH, 3arpA3HEHUE TPYHTOBBIX BOJ.

ITporHo3el  pacmojaraeMbelx 3amacoB  rasa U BO3MOXHOCTM HMX HCYEpIaHUS.
TpaHcriopTHpoBaHHUE Ta3a MO ra3onpoBoAaM, CTPYKTypa ra3onpoBoioB. [Ipobiemsl 100b1uM 1
TpaHCIOpTa rasa

Pa3zBenouHoe OypeHue M mpobiemMbl 00yCTpPOHCTBa ra3oBBIX MecTopoxaeHui. [IpoGiemsl
HKCIUTyaTalluu MECTOPOXKICHHSL.

©

OcHOBHBIC MMpEeuMyniecCTBa TepMOHﬂepHOﬁ OHCPI'CTUKHU. Tunel TCPMOAACPHBIX PCAKTOPOB.

[TpoGnemsbl yripaBisieMoro TepmosiiepHoro cuuresa. [IpobieMsl yepxaHus 1aa3Mbl B
TepMosIepHOM peakTope. [IpobieMbl Tenno0TBOIa B TEPMOSACPHBIX PEAKTOpax.

10.

T'oprouue cnanywi. [Tporao3sl pacnonaraeMbix 3anacoB U UX ucuepnanus. [Ipo6iemsl 100bIYM U
TpaHcHopTa roprouux cnaHieB. [IpoGrembl skonornyeckoil 0e30mMacHOCTH MpH JOOBIYE U
TPAHCIOPTE FOPIOUUX CIIAHIIEB.

[Tpaktuueckoe 3ansitue Nel
[TpoGaemsbl 3k0J0rMK U 6E30MaCHOCTH MPU A00BIUE
Y TPAHCIIOPTHUPOBKE SHEPTETUUECKOTO CHIPhS




ITpakTuueckoe 3austue No2

['eoTepmanibHas SHEPTUSA U €€ IPUMEHEHUE

[IpakTnueckue 3anstue Ne3

HepBLIC OIIBITHI MCIIOJIb30BAaHUS COJTHECYHOU OHCPIUHU

[TpakTnueckoe 3ansitue No4

BerposHepreTudyeckue yCTaHOBKU. DHEPTHUSI BETPA.

[TpakTueckoe 3anstue No5

TonauBHbBIE QJICKTPOCTAHIIMU 1 KOTCJIbHBIC

[TpakTueckoe 3ansatue Neb
ADC
[IpakTnueckoe 3anstue No7

DHepropecypcocOepekeHrne Kak Croco0 3alIiThl OKPYKaOIIEH CpeIbl



7.4. Onucanue TokasaTejed u KPUTECPHUECB OLCHHBAHHA KOMHGTGHHI/Iﬁ Ha PAa3JIMYHbIX 3TallaX HX (1)0pMI/IpOBaHI/I}I, OIIMCAaHUEC

IMIKaJIbl OICHHUBAHMA.

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

(HEYI0BJIETBOPHUTEJIBHO)

(Y10BJIETBOPHUTEIBHO)

(xopoiuo)

(oTJaM4YHO)

OIIK-3. Cmocoben JACMOHCTPUPOBATH NPUMCHCHNEC OCHOBHBIX CII0CO00B MOoJIy4CHUA, npeoGpa3OBaH1/m, TpaHCTIOpTa U UCIIOJIB30BaHM TCIIJIOTHL B TCIIJIOTEXHUYCCKUX
YCTaHOBKaX U CUCTEMax.

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

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




METOOdaMH Knaccnquam/m OCHOBHBIX
QJICMCHTOB T'CIIMOCHUCTCM

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

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

HaBBIKaMH

IMPUMCHCHHUC HABBIKOB

CUCTEMaTUYECKOM
MIPUMEHEHUHT
HaBbIKOB
JIOITYCKAIOTCS
poOeTIBI
3HAHUU

CHUCTCEMATHYCCKOC
IIPUMCHCHHUE HABBIKOB

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

3HAThb:

MPOOJIEMBI 9KOJIOTUYECKOM
Oe3omacHOCTH  Tpu  JA0OBIYE |
TPAHCIIOPTE  DHEPrOpPecypcoB 0O
KOHEYHOTO MOTpeOuTeIIS;
TPaJAMIMOHHBIE ¥ HETPaJUIUOHHBIC
WCTOYHUKH SHEPTUH, BO30OHOBIISIEMBIC
U HEBO30OHOBIISIEMBIE  HCTOYHUKH
SHEPTUH;

AHAJIM3UPOBATh ECTECTBCHHOHAYYHYIO
CYIIHOCTh MpOOJIeM, BO3HUKAIOIINX B

xoJe po¢eCCHOHAITBHOM
JIeATEIbHOCTH;

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

MOAPAa3IEICHUN NpENIPUATUA B
JJIEKTPUYECKOM, TEIUIOBOM M JPYTUX
BUJaX OHEPrHM, Yy4YacTBOBaTb B
pa3paboTKe HOPM HX pacxojia, pe:Kuma
paboThI MOIpa3IeNIeHI IPEIPUSITHS,
UCXONsl W3 HX MOTpeOHOCTeH B
DHEPIUH.

chal"MeHTapHBIe 3HaHUA

Henonuele 3Hanus

CdopmupoBanHbIe,
HO CoZiepKallne
OTJIeNbHBIC
POOEIIbI 3HAHUS

CdhopmupoBaHHbIe
CHCTEeMaTHYECKHUE
3HaHUS

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




yMeTb: YMeHuUsI TOIHbIE, CdopmupoBaHHBIC
— yYMeTh IUIAaHUPOBATh W CTABHUTH 33Ja9d JTOTTYCKAIOTCS YMmenus
WCCIIEIOBAHUS, BBIOWPATh  METOJBI HeOOoJIbIINe
JKCIICPUMEHTAIBHOMN paboThI, OIIMOKHU
WHTEPIPETUPOBATh W  MPEICTABIATH YacTtuyHbIe yMEHHS Henonuele ymeHus
pe3ynbTaThl HAyYHBIX HCCIIETOBaHUM,
JlaBaTh TPAKTUYCCKHE PEKOMCHIAINU
0 WX BHEJPCHUIO B IPOU3BOJICTBO.
BJIA/I€Th: B YcnenrHoe u
—  OCHOBHBIMHU XapaKTEePUCTUKAMU CUCTEMAaTUYECKOM CHUCTEMaTUYECKOE
IMPOMBITIIJIICHHBIX HUCTOYHHUKOB IIPUMCHCHUHN IIPUMECHCHUC
BBIOPOCOB 3arpsI3HSIONIUX BEIICCTB; Hecucrtemarnyeckoe HaBbIKOB HAaBBIKOB
. YacTuuHOE BlaJeHNe
MeTOoaMHI MpeBapUTEIbHOMI HABBIKAMIL MIPUMEHEHHUE JIOITYCKAIOTCS
00pabOTKH OCaIKOB CTOYHBIX BOJ, MX HaBBIKOB MPOOEIIBI
(hbuznueckoit CYITHOCTBIO u 3HAHUN
Ha3HAYEHHEM, o0ecreyeHus

0€30IacCHOCTH OKPYKAIOIICH CPe/IbL.




8. OcobeHHOCTH peasM3auny JUCHMILIMHBI VIS HHBAJUI0B U JIMI C

OrpaHu4Y¢HHBbIMHA BO3MOKHOCTAMH 310POBbA

Jlns  ocymiecTBIEHUS NPOLEAYpP TEKYIIero KOHTPOJS YCIIEBa€MOCTH M IPOMEKYTOYHOM
aTTeCTalluy OOYYaIOUIMXCS CO3/1aHbl (OHIBI OICHOYHBIX CPEICTB, aJaTHPOBAHHBIC NIl UHBAIHIOB M
JHUIl C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3J0POBBbS M MO3BOJSIONIME OLEHHUTH JOCTIKEHHE HMH
3aIUIAHUPOBAHHBIX B OCHOBHOH 00pa3oBaTENIHON MNpOrpaMMe pe3yiabTaTOB OOYYCHHS H YPOBEHBb
cOPMUPOBAHHOCTH BCEX KOMIICTEHIMH, 3asBICHHBIX B 00pa3oBaTenbHON mporpamme. Dopma
NPOBEACHUS TEKyIIeH aTTecTallMd s CTYJCHTOB-MHBAJIUAOB YCTAHABIMBACTCS C  Y4ETOM
WHIMBUIYAIBHBIX TCUXO(U3UYECKHX 0COOEeHHOCTeH (YCTHO, MMCbMEHHO Ha Oymare, MUCHMEHHO Ha
KOMITbIOTEpe, B Qopme TecTupoBaHus U T.m.). [lpm TectupoBanum aist cnaOOBHISIIMX CTYAECHTOB
UCTIONIB3YIOTCSL (DOHIBI OLIEHOYHBIX CPEACTB C YKPYIMHEHHBIM HmpUQTOM. Ha sK3ameH mpuriamaercs
CONPOBOKAAIONINI, KOTOPBIA  OOECIeYnBaeT TEXHUYECKOE COMPOBOXKICHHE cCTynaeHTy. llpum
HEOOXOUMOCTH CTYACHTY-UHBAIUAY MPEIOCTABIISACTCS JOTOTHUTEIBHOE BPEMs ISl TOJITOTOBKH OTBETA
Ha O9K3aMmeHe (uiau 3ayere). OOydvaromuecss € OrPaHUYEHHBIMH BO3MOXKHOCTSMHU 370pOBbS U
oOydJaromuecss WHBAJIHIbl OOECIEYMBAIOTCS MEYAaTHBIMU W 3JEKTPOHHBIMU  00pa30BaTEIbHBIMU
pecypcamu (TporpaMmbl, y4eOHBIE TOCOOWS IS CaMOCTOSITEIBHOH paboTel W T.A4.) B (opmax,
aIalTHPOBAHHBIX K OTPAaHHMYEHUSIM HUX 3I0POBBS U BOCTIPHUSTHS UHPOPMALIUH:

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

- JUIS CcJembIX: 33/JaHus U1 BBIIOJHEHHWS Ha CEMHUHApaX M MPAaKTUYECKUX 3aHATHUSIX
oopmisitoTcst  penbeHO-TOUeUHBIM mpupTOM bpaiinsd wuiam B BUAE DIIEKTPOHHOTO JIOKYMEHTa,
JOCTYITHOTO C TOMOINBI0 KOMITBIOTEpPA CO CIENHAIM3UPOBAHHBIM TPOTPAMMHBIM 00€CIIeUeHUEM ISt
CIIETIBIX, JINOO 3aUUTHIBAIOTCS ACCUCTEHTOM; TUCbMEHHBIE 3a/IaHUs BBIMOJIHAIOTCS Ha Oymare penbedHo-
TOYeYyHbIM wIpupTOM bpaiias uIM Ha KOMIBIOTEPE CO  CHEHHATM3UPOBAHHBIM IMPOrPAMMHBIM
obecriedyeHneM sl CIIeNbIX MO0 HAJUKTOBBIBAIOTCS ACCUCTEHTY; OOy4YaroUIMMCs JUIs BBIIOJHEHHUS
3aJJaHus TIPU HEOOXOJIUMOCTH TPEIOCTABISICTCS KOMIUIEKT MUCHMEHHBIX NMPHHAUICKHOCTEH M Oymara
IUIE  TUChbMA  pelbeHO-TOYEYHBIM IPUPTOM bpaiiis, KOMIBIOTEp CO CHEIHATN3UPOBAHHBIM
IPOrpaMMHBIM 0OecrieYeHHEM IS CIIETbIX;

- IS c1a0oBUAAIIUX: o0ecreunBaeTCss UHIUBUYyaJIbHOE PAaBHOMEPHOE OCBEIICHHE HE MEHee
300 mrokc; oOywaromMMmcsl JJs  BBINOJIHEHMS 3aJaHusd TpPH  HEOOXOAMMOCTH MPEJOCTaBISAETCS
YBEIIMYHMBAIOIIEE YCTPOWCTBO, BO3MOXKHO TAaK)K€ HCIOIB30BAHNE COOCTBEHHBIX YBEITHMUYMBAIOIINX
YCTPOICTB; 3a/JaHusl UI BBIMOJIHEHUS 3a/JaHUi OPOPMIISIOTCS YBEIMYEHHBIM HIPHUPTOM;

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

- UISl TJIYXUX M CJIa00C/bIIAIIUX: 00eCTIeYMBACTCSl HATMYNE 3BYKOYCHIIMBAIOIICH armapaTypsl
KOJIJICKTHBHOTO MI0JIb30BAHUS, npu HEOOXOIMMOCTH o0yJaromuMcsi  TPEAOCTaBISAETCS

3BYKOYCHUJIMBArOIIas arrmaparypa HWHIUBUAYAJIIBHOTO IIOJIb30BAaHUA, MNpeaOCTaBIAOTCA  YCIYI'U



CYpJIOTIEPEBOUNKA;

- a8 CJEeNOrJyXux JIOMyCKAaeTCs TPUCYTCTBHE AaCCHCTECHTA, OKAa3bIBAIOIIETO YCIYTH
TU(IOCYpIOTIepeBOAUMKA (MOMUMO TpPeOOBaHUH, BBIMONHAEMBIX COOTBETCTBEHHO Ui CIEMBIX |
TIIyXHX);

3) JUIS JIAI C TSDKENBIMU HApYHICHUSMH pPEYH, TIyXUX, CIA0OCHBIIIANUX JIEKIUA |
CEMHUHAPHI, TPOBOANMBIC B YCTHOU (popMe, TPOBOATCS B MUCHBMEHHOU (opME;

4) JUIS WHBAIAJIOB W JIMII C OTPAHMYEHHBIMA BO3MOXXHOCTSMU 3J0POBBS, HMEIOIINX
HApPYIIEHHSI ONMOPHO-IBUTATEIHLHOIO annapara:

- JUIAd JIMI C HapYIICHUSMHU ONOPHO-JABHTaTEIbHOIO armapara, HapyIICHUSMH JIBUTATEIbHBIX
(GYHKIUH BEpPXHUX KOHEYHOCTEW WM OTCYTCTBHEM BEPXHUX KOHEYHOCTEW: MHCHMEHHBIC 3aJaHMs
BHITIOJHSIOTCS. HAa KOMITBIOTEPE CO  CICHUAIM3UPOBAHHBIM IMPOTPAMMHBIM  OOECIICUCHUEM WU
HA/IMKTOBBIBAIOTCSl ACCUCTCHTY; BBIMOJIHEHUE 3a/laHuil (TECTOB, KOHTPOJBHBIX padoT), MPOBOAMMEIC B

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

9. YueOHO-MeTOAUYECKOE U HHPOPMALIMOHHOE O0ecnevYeHue U CIUTIIUHBI

9.1 JInteparypa:

1 YmakoB B.Sl. CoBpeMeHHBIE TPOOIEMBI JIEKTPOIHEPTETUKH [ DICKTPOHHBIN pecypc]: yueOHOoe
nocobue/ YmakoB B.Sl.— DiekTpoH. TekcToBble JaHHbIe.— ToMcK: TOMCKHI OJUTEXHUYSCKUN
yHuBepcureT, 2014.— 447 c.— Pexxum nocryna: http://www.iprbookshop.ru/34715.html.— 9B5C
«IPRbooks»

2 Boponnn A.M. CoBpeMeHHBIE TPOOIIEMBI TETIOTa30CHAOKEHHS HACETICHHBIX MECT U
OpennpusATHiA [ DIEKTPOHHBIN pecypc]: yuedHoe mocobue (kypce nekiuit)/ Boponnn A.M.—
DNeKTpOH. TeKCTOBBIE JanHbIe.— CTaBpornoinb: CeBepo-KaBkaszckuii ¢enepanbHblii YHUBEPCHUTET,
2014.— 199 c.— Pexum noctyna: http://www.iprbookshop.ru/63223.html.— 35C «IPRbooks»

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

4 Pynenko E.}O. CoBpeMeHHbIe POOIEMbI 3KOJIOTHH, SHEPTO- U PECYPCOCOEPEKEHHS B
OMOTEXHOJIOTHH [ DIEKTPOHHBIN pecypc]: maboparopHsiil mpakTukym/ Pynenko E.JO.—
DIIEKTPOH. TEKCTOBbIE NaHHble.— Camapa: CaMapCKHil rocyJapCTBEHHbBIN TEXHUUECKUI
yausepcuteT, ObC ACB, 2018.— 51 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/90918.html.— 5BC «IPRbooks»

3) CoBpemeHHbIe MPOoOIEMBbI SKOJIOTHH U TPUPOIONOIB30BaHus [ DNEKTPOHHBIN pecypc]: yueOHo-
metoaunyeckoe nocobue/ T.I'. 3enenckas [u aAp.].— DIEKTPOH. TEKCTOBBIE TaHHBIE.—
CraBponois: CTaBpoOIOILCKUH TOCYIapCTBEHHBIN arpapHblii yHuBepcuTet, 2013.— 124 ¢.—
Pexxum noctyna: http:// www.iprbookshop.ru/47355.html.— 3BC «IPRbooks»

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

9.2 MeToanuyecKue YKazaHusl MO0 OCBOCHHUIO NTUCHHUITIJTHHBI (! I[ZI/IJ’IO)KCHHC!




B) UHTEpHET-pecypchl

Humepunem pecypc - WWW.Qstou.ru snexkmponnas ouonuomexa DbC «IPRbooksy, “Koncynbrant
cryaenta”, “Ibooks

1. | news.tpu.ru>CobbrTHsh>... Sovremennye p.html
igrate.comyenergetics/problemy...energetiki/
Arhangelsk.BezFormata.ruyJlentay...-laverova/9232187
new.mephi.ru>entrant/mephi/remote-projects/modern. ..
petrsu.ru>Chairs/KEPIE/Belyakov_genenerg.pdf

cendomzn.ucoz.ru>index/0-19460

mpei.ru>lang/rus/main/aboutuniversity/

knowledge.allbest.ru»
grandars.ruyacTUTyT> MHpOBast SKOHOMHKaY DHEPreTHUECKas mpooiema

©|0 N O~ Wi

I) IPOrpaMMHOE 1 KOMMYHHKAIIMOHHOE o0ecrnieyeHune
CpenctBa obecrnieueHusi OCBOCHUSI TUCLIUILIUHbI
Pacuernbie komnbsroTepubie mporpammbl: MATHCAD, EXEL.

1. DneKTpoHHBIH KOHCIEKT JEKIUN U 3JIEKTPOHHO-00yUaoNINil KOMIUIEKC 110 JUcHUIuIMHE TecTsl
JUIs1 KOMITBIOTEPHOI'O TECTUPOBAHUS CTYIEHTOB

10. MaTepI/IaJILHO-TeXHl/I‘IeCKoe o0ecrneueHue ANCIHUIIINHBI

Kiacc ¢ mnepcoHanbHbIMM KOMIIBIOTEPAMHM JUIsI IPOBEICHMSI NPAKTUYECKUX 3aHATUUH U
BUPTYyaJIbHBIX JJa0OPATOPHBIX PabOT.

Vuebnas ayamropus kadenaper "T m I, Ne2-21, Nel-19°  craGxkeHHas MyIbTUMEIMHHBIME
CpeICTBaMU JIJIsl MPECTaBJICHUS TPE3EHTAIIMI U TIOKa3a y4eOHbIX (PUIbMOB.

[Iporpamma cocraBieHa B COOTBETCTBHHM C [ 0CyqapCTBEHHBIM OOpa30BaTENBHBIM CTaHAAPTOM
BhICIIET0 TpodeccuoHanpHOro obpazoBanust mo Hanpasienuto 13.03.01 — TemnosHepretuka wu
TETUIOTEXHUKA.

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

JloroniHeHNsT ¥ W3MEHEHUs B pabouue MNpOorpaMMbl BHOCSTCS €XKETroJAHO Iepes] HauyajioM HOBOTO
yyebHoro rojga no ¢opme. M3mMeHeHUs MOKHBI OQOPMIIATHCS JTOKYMEHTAJIBHO U BHOCATCS BO BCE
YUTEHHBIE DK3EMIUISAPBI.

IIpesenTanun:

Hacocel u rugponpuBosl

Dueprobanancel TOP ux cocrosinue u kinaccuduxarms;

HpOFHO3H pacnojiaracMbIx 3a11aCOB U UX UCUCPIIAHUS.

VYronb. [TporHo3sl pacrnonaraeMbix 3aMacoB U UX UCUEPIIAHUS.

FOpIO‘-II/IC CJIaHIIbI. HpOFHO3LI pacnojiaraCMbIX 3a11aCoB U UX UCUHCPITaHUA.

['mapossiekTpcTaHumn

TennoBbie U aTOMHEIE QJICKTPOCTAaHIIUN

Temmonepenaya

Meponpusitust o 3HeprodpGeKTUBHOCTH U d3Heprocoepexenuto (20 cnaiinos);

DHeprocbepekeHre U ee polib B )KU3HU o01miecTBa (52 cnaiiioB);

WNudopmanronHoe odecnieueHre NpeAnpusITHi IHEProcOepeKEeHHUIO U MOBBIILIEHUIO
sHeproapdextuBHoctu (11 cnaigos);

[TpubopHsbIit yueT snekTposHepruu (58 ciaiiaon);



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 U dHEprodPpheKTHBHOCTH (28 crnai10B);

Bozo6HOBNsIeMbIe HCTOUHUKH dHEpruH (15 cnaiinos);

[Tpobnembl mepepaboTKHU ChIpOit HEDTH, 3arPsI3HEHNUE TPYHTOBBIX BOJI.

[Tpobaembl 3KCIITyaTauy HEPTSIHBIX MECTOPOXKICHHH.

OCHOBHBIE IPEUMYIIECTBA TEPMOSIEPHOM SHEPTETUKU

BuneopunabmMbl:

- JIBM>KeHME )KUJIKOCTH B paboyeM KOoJIece;

- Kak paboraer TOC;

- [Ipunnun paboTe! KOTIA;

- [TapoBoii koTed;

- [lapoBbie TYpOHHBI;

- [Inams ropenku;

- KOpOTKOC 3aMbIKaHUEC,

- Tenno0OMEHHUKH;

- Typbuna K-800-240;

- Posxwur kotna;

- 'panupnu;

- [Ipunnmn paboTsl Hacoca

- Pszanckas ['POC

- Xabaposckas TOII;

- DKcIuTyaTanus 3Hepro6JIoKoB;

- Pabora neaspatopa;

- Ilpunuun paboTs! apIMOCOCA;

- [Ipuniun paboTel 1IEHTPOOEIKHOTO HACOCA;

- MHOFOCTynquaTLIﬁ HacocC,

- Hacoc [THC-1.




Tlpunooicenue

MeToauueckue YKazaHusd M0 OCBOCHUIO JUCHHUIIJIMHBI
«COBpeMeHHHe HpO6J’IeMI)I OHEPICTUKHU, TCINIOTEXHUKHU U TCIIOTEXHOJIOTHN >

1. Meroauyeckue yKa3aHusl JJisi OOyYAKOIIMXCH MO IJIAHUPOBAHHMIO W OPraHM3aAIUU
BpeMeHHU, HE00X0TUMOTO0 /IJIsl OCBOEHHUS TUCHUILINHBI.

W3yueHne peKoMeHIyeTcs HadaTh ¢ O3HAKOMJICHHUS ¢ pabouell mporpaMmol JUCIHUILIUHBL, €€
CTPYKTYpOH U COJAEpKaHHEM pa3lieioB (MOAysei), GOHIOM OILEHOYHBIX CPEACTB, O3HAKOMHTHCS C
yu4e0HO-METOINYECKUM U HH(POPMAIIMOHHBIM 00eCTIeUeHUEM TUCHIUTLITNHBL.

Huctumimaa «CoBpeMeHHBIE TPOOJIEeMbl SHEPTeTUKH, TEIUIOTEXHUKH W TETUIOTEXHOJIOTHUM
COCTOMT W3 9 CBs3aHHBIX MeEXIy c000I0 TeM, O00ecHeUYMBAIONIMX IOCIEI0BaTeIbHOE H3Y4YCHHE
MaTepuana.

O6yuenne 1o aucuuminHe «CoBpeMEHHbIE MPOOJIEMbl HIHEPreTHKH, TEIUIOTEXHUKH U
TEIUIOTEXHOJIOTHIY» OCYIIECTBISIETCS B CIeNYIOMMX (hopmax:

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

2. CamocrositenbHass pabota cryaeHta (IOATOTOBKA K JICKIHUSM, HOPAKTHYCCKUM/
OPAKTUYECKUM 3aHATHUSIM, TecTam/pedeparaM/moKknaiam/scce, U UHBIM (popMaM MHUCbMEHHBIX PaboT,
BBITIOJTHCHHE aHAIM3a KEHCOB, MHINBUIYaIbHAS KOHCYJIBTAIUS C TIPEIIOIaBaTeIIeM).

3. UnrepaktuBHble (opMbl TOpoOBeACHUS 3aHATHA  (KOJJIOKBUYM, JIEKIUS-AUCKYCCHS,
IPYNIIOBOE pelIeHHE Keiica u Ap.hOpMBI).

Y4eOHblIif MaTeprall CTPYKTYPUPOBAH U U3yUeHUE AUCHUILTAHBI POU3BOAUTCS BTEMATUUECKOM
MOCIIEIOBATEIHPHOCTH. KaKOoMy MpaKkTHYeCKOMY/ CEMHHAPCKOMY 3aHSATHIO M CaMOCTOSTEIILHOMY
M3YYCHUIO MaTepHalia MpEeIIecTBYeT JeKUus Mo JaHHoW Teme. OOywaromuecss caMOCTOSITENBHO
MPOBOJISIT NIPEIBAPUTEILHYIO MTOATOTOBKY K 3aHITHIO, TPUHUMAIOT aKTUBHOE U TBOPUYECKOE y4acTHE B
00CYXXJIEHUH TEOPETHUECKUX BOMPOCOB, pazdope MPOOJEMHBIX CHUTyallMi M TOUCKOB TMyTeH uX
pemieHus. MHorue mnpoOJeMbl, H3y4aeMble B Kypce, HOCAT JUCKYCCHOHHBIH XapakTep, 4TO
IpeJoiaraeT MHTEPAKTUBHBIN XapakTep MPOBEACHUS 3aHATHI Ha KOHKPETHBIX MIPUMeEpax.

Ornucanue mociieI0BaTeIbHOCTH IEHCTBUM 00y4aroerocs:

[Ipy wu3ydeHuu Kypca cleayeT BHHUMATEIbHO CIyIIaTh M KOHCIEKTHUPOBAaTh MaTepHal,
U3JlaraeMblii HAa ayJAWTOPHBIX 3aHATHAX. J[Is ero mOHWMaHus W Ka4eCTBEHHOTO YCBOCHUS
PEKOMEHIyeTCs CeyIoIIas MOCIeI0BaTebHOCTh NEeHCTBHI:

1. Tlocme okoHYaHWsI YYEOHBIX 3aHATHHA JUIS 3aKPEIUICHHUS MaTepuania TPOCMOTPETh U
00IyMaTh TEKCT JIEKIIUHU, MPOCIYIIAHHOW CerofHs, pa3o0paTh paccMOoTpeHHble mpumepsl (10 — 15

2. [lpy mOAroTOBKE K JEKIUU CIEAYIOIIEr0 MHS TMOBTOPUTH TEKCT MPEAbIAYIIEH JEeKIuH,
HOAYyMaTh O TOM, Kakasi MOKeT ObITh cienyromast tema (10 - 15 munyT).

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

4. Ilpr MOATOTOBKE K MPAKTHYECKOMY/ CEMUHAPCKOMY 3aHSTHIO TIOBTOPUTH OCHOBHBIE TTOHSTHUS
0 TeMe, W3YYUTh TNPHUMEPHL. Pemas KOHKPETHYIO CHUTYallWio, - TPEABAPUTEIHHO MOHATH, KaKOH
TEOPETUYECKHI MaTepuan HYXXHO HCIOJb30BaTh. HaMeTWTh MiaH pemieHusi, mornpoOOBaTh Ha €ro
OCHOBE PeluTh | - 2 mpakTHUUecKue cuTyaluu (J1a0.padboThl).

2. MeToauyeckne yKa3aHus 1o padore o0yyarwuuxcsi BO BpeMsi PoBeIeHUs JeKIHii.

Jlexiiuu  nmaroT  OOy4aroOmUMCS  CUCTEMATHU3WPOBAHHBIE  3HAHHWS MO  JUCIHILIMHE,
KOHIICHTPUPYIOT WX BHHMaHHE Ha HamOoJee CIOXKHBIX M BaXHBIX Bompocax. JIeknuu oOBIYHO
M3JIaraloTcs B TPAJUIMOHHOM WM B TPOOJeMHOM cTwiie. [[si CTy/IeHTOB B OOJIBIIMHCTBE CITYy4acB B
npobiieMHOM cTuiie. [IpoOneMHBI CTHIIb MO3BOJSIET CTUMYJIHUPOBATh AKTUBHYIO IMO3HABATENBHYIO
JEATETLHOCTh OOYYaIOMUXCsl U UX WHTEpPEeC K JAUCIHUILUIMHE, (OPMHPOBATH TBOPUECKOE MHBIIIJICHUE,
npuberarh K MPOTHUBOIOCTABICHUSM U CPaBHEHUSM, JiejaTh 00OOIICHHs, aKTHBU3UPOBATh BHUMAaHUE
00yJaronuxcst MyTeM MOCTaHOBKH MPOOJIEMHBIX BOITPOCOB, TOOIIPATH JUCKYCCHIO.

Bo Bpems JEKIMOHHBIX 3aHATHH PEKOMEHIYETCS BECTH KOHCIIEKTUPOBAHHE Yy4eOHOTO



MaTepuaia, oopamarb BHUMaHHe Ha (POPMYIMPOBKU U KAaTETOPHUH, PACKPHIBAIOLINE CYTh TOTO MU
MHOT'O SIBJICHUS, WM MIPOIIECCOB, BEIBOJIBI M MPAKTHUECKUE PEKOMEHIAIINH.

KoHcnekT nexknuu jydie moapa3feisiTh Ha MYHKTHI, COOMIOAas KPACHYIO0 CTPOKY. DTOMY B
0010l cTeneHn OynyT CocOOCTBOBATH BOMPOCHI IUIaHA JIEKIMH, MPEII0KEHHBIE TPETOAaBATEISIM.
Cnenyer oOpamarh BHUMaHHE Ha aKIIEHTBHI, BBIBOJbI, KOTOpbIE JENaeT MpenojaBareib, OTMeuas
Han0oJiee Ba)KHbIE MOMEHTHI B JICKIIMOHHOM MaTepHajie 3aMeuaHusIMU
«BAXKHOY, «XOPOIIO 3alIOMHHUTH» M T.N. MOXKHO /I€1aTh 3TO U C MOMOIIBIO PA3HOIBETHBIX MapKepOB
WIN Py4eK, TOAUYEPKHUBAsi TEPMUHBI U OIPEIACTICHHUS.

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

Paborass Hajg KOHCHEKTOM JIEKIMH, HEOOXOIMMO HCIONB30BaThb HE TOJIBKO OCHOBHYIO
JUTEpaTypy, HO U Ty JHUTEpPaATypy, KOTOPYIO AOMOJHUTEIBHO PEKOMEHI0BaJ MpernoaaBatenb. IMeHHo
Takas cepbe3Has, KpPONmoTiuBas padoTa C JICKIMOHHBIM MaTepHaIOM MO3BOJHT TIYyOOKO OBIA/IETh
TEOPETUUYECKUM MaTEPHATIOM.

Temaruka nexuuil gaercs B paboueil nporpaMme JIUCHUIUIMHBIL.

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

Ha npakTuyeckux/ceMUHApPCKUX 3aHSATHSAX MPUBETCTBYETCS aKTHBHOE y4acTHE B OOCYKICHHH
KOHKPETHBIX CHUTYallHid, CIIOCOOHOCTh Ha OCHOBE TIIOJYYEHHBIX 3HAaHUH HaAXOAWUTh Hamboee
3¢ (deKkTUBHBIE pelIeHUs MOCTABIEHHBIX NPOOJIeM, YMETh HAXOJUTh TMOJE3HBIH OMOTHUTEIbHBIN
MaTepHal 1o TeMaTHKEe CEMUHAPCKUX 3aHATHM.

CryneHTy peKOMEHIyeTcs CeyIoIIasi cXemMa MOArOTOBKH K CEMUHAPCKOMY 3aHSTHIO:

1. O3HakoMJIEHHE C TIIJJAHOM MHPAKTHYECKOTO/CEMHHAPCKOTO 3aHATHS, KOTOPBIA OTpakaer
COJIep>KaHUEIIPEITIOKEHHOM TEMBI,

2. [TpopaboTaTh KOHCIIEKT JICKIIHIA,

3. [IpounTaTh OCHOBHYIO U JOTIOJHUTEIBHYIO JTUTEPATYPY.

B npouecce moaroToBKH K MPaKTHYECKUM 3aHATHIM, HEOOXOAMMO 00paTuTh 0COO0E BHUMAHHE
HAa  CaMOCTOSITeNIbHOE  M3yuye€HHE  PEKOMEHJOBaHHOW  JjuTepaTypel. [lpm  Bcelt  momHOTe
KOHCIIEKTUPOBAHUS JICKIIMH B HEH HEBO3MOXKHO M3JIOKHTH BECh MaTepHall M3-3a JUMHUTA ayIUTOPHBIX
yacoB. [losromy camocrositenbHas paboTa ¢ ydyeOHMKamMH, Y4eOHBIMU MOCOOMSIMH, HAYYHOH,
CIPAaBOYHOMN JIMTEpPATYpOl, MaTepualaMy NMEPUOJNYECKUX M3/laHui U VIHTepHeTa sBiiseTcs Haubosee
3¢ (EeKTUBHBIM  METOJOM  TOJYYEHHUS  JIOTIOJIHUTENBHBIX  3HAHUM, TO3BOJISET  3HAYUTENIBHO
aKTHUBU3MPOBATh TPOIIECC OBJIJACHHUS HHPOpPMAIMEH, CIOocOOCTBYyeT 0OoJiee TIIYOOKOMY YCBOCHHIO
U3y4yaeMoro marepuana, (popMupyeT y CTYACHTOB OTHOILIEHHE K KOHKpeTHOW mpolieme. Bce HOBBIE
MOHATHS TI0 W3ydaeMod TeMe HEeoOXOIWMO BBIYYHTh HAaW3yCTh M BHECTH B TJIOCCApUi, KOTOPBIN
1es1Iecoo0pa3Ho BECTH € CaMOro Havaja U3y4eHHUs Kypca;

4. OTBETUTH Ha BOMPOCHI IIJIaHA TPAKTUYECKOTO/CEMHUHAPCKOTO 3aHSTHS;

5. BBITIOJIHUTE JOMallIHEE 3aaHuE;

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

7. Ilpu 3atpyaHeHUsIX cHOPMYIUPOBATH BOIPOCHI K MIPETOAABATEIIO.

Pesynbrat Takoit paboThl JOJKEH MPOSIBUTHCS B CTOCOOHOCTH CTYJIEHTa CBOOOHO OTBETUTH HA
TEOPETUYECKHE BOMPOCHl MPAKTHKyMa, BBICTYNAaTh W YYacTBOBAaTh B KOJUIEKTUBHOM OOCYKIEHUU
BOIIPOCOB HM3Y4aeMOW TEMbI, MPABUIBLHO BBINOIHATh MPAKTUYECKHE 3aJaHUs W WHBIC 3aJIaHusl,
KOTOpBIE JAOTCS B POHJIE OLEHOYHBIX CPECTB AUCUUTLIHHBL.

3. MeToanyeckue yKazaHusi 00y4arouMcs M0 OPraHu3alui caMoOCTOAITeIbHON padoThl.

[lenp opraHu3alMM CamMOCTOSITENIBHOM paboThl Mo aucuuIUiMHEe «COBpeMEHHbIE MPOOIIEMbI
SHEPreTUKH, TEIUIOTEXHUKU M TEIUIOTEXHOJOTMU» - 3TO YIIyOJeHHWe M paclIiupeHue 3HaHWHA B
00JacT OCHOBHBIX COBPEMEHHBIX MPOOJIEM HSHEPreTHMKH U HHEProTEeXHOJOTHH;  (opMupoBaHHE
HaBbIKa M UHTEPECA K CAaMOCTOSTEIbHON NT03HABATENIBHOMN 1€ATENBHOCTH.

CamocTosTenbHas padoTa 00yJaronuxcs ABISETCS BaKHEHUIIIMM BUJIOM OCBOECHMSI COACPHKAHUS
JMCLUTUIMHBL, TIOATOTOBKH K MPAKTHYECKUM 3aHATHIM M K KOHTpOJIbHOU padore. Croaa ke OTHOCSTCA
U CaMOCTOSITENIbHOE YIIyOJeHHOe u3ydyeHue TeM JucuuiuimHbl. CamocrosTenbHas paboTta
npecTaBiIsieT co0OW MOCTOSHHO JEHCTBYIONIYIO CHUCTEMY, OCHOBY 00pa3oBaTelbHOIO Ipolecca U



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

Opranuzaiys caMoCTOSITENTbHON paboThl 00yUaIOINXCsS OPUEHTUPYETCS HAa aKTUBHBIE METOIbI
OBJIAJICHUS] 3HAHUSMH, PA3BUTHE TBOPUYECKUX CIOCOOHOCTEH, mepexoj OT TMOTOYHOTO K
VMHAUBUAYAIM3UPOBAHHOMY 00YUYEHHIO, C YUETOM MOTPeOHOCTEN U BO3MOXKHOCTEHN JINYHOCTH.

[IpaBuiibHAsE OpraHu3alus CaMOCTOSATEIbHBIX YYEOHBIX 3aHSATHUH, MX CHCTEMAaTHYHOCTD,
Henecoo0pasHoe IJIaHUpPOBaHHE pabodyero BPEMEHU IMO3BOJISIET CTYAEHTaM pa3BUBaTb YMEHUS U
HABBIKM B YCBOCHUHM M CHUCTEMATH3aIlUU MPUOOpPETAeMBIX 3HAHHM, 00eCIeYrBaTh BHICOKUH YPOBCHD
yCIIEBAEMOCTH B TIEPUO/1 00YUEHHUS], TOJYYUTh HABBIKM MOBBIIICHHS MPOPECCUOHATIBHOTO YPOBHSI.

[TonroroBka K MPAaKTUYECKOMY 3aHSATUIO BKIIOYAET, KpOMe MpOpabOTKHM KOHCIEKTa H
MPE3CHTAIMK JICKIIUH, TOWCK JUTEpaTyphl (IO PEKOMEHIOBAHHBIM CITHCKAM U CaMOCTOSITEIBHO),
MOJATOTOBKY 3aroTOBOK Ui BBICTYIJICHHMH IO BOIpPOCaM, BBIHOCUMBIM ISl OOCYXIEHHUS IO
KOHKpPETHOW TeMe. Takue 3aroToBKM MOTYT BKJIIOYATh ITUTATHI, (DaKThI, COMOCTABIICHUE PA3TUIHBIX
no3uluii, coOcTBeHHbIE MbIcAH. Ecnu mnpobirema 3aMHTEpecoBajga 00YyYaroIIEerocs, OH MOXET
MOJITOTOBUTH pedepar U BBHICTYIUTh C HUM Ha MPAKTHYECKOM 3aHATHH. [IpakTHyeckoe 3aHATHE - ITO,
Npekae BCEro, AMCKyccHs, OOCYXIEHHE KOHKPETHOM CHUTyalldd, TO €CThb IpEAINoJiaraeT yMEHHE
BHUMATEJIBHO CIyIIaTh WICHOB MAJIOM TPYNIBI M MOJAEPATOpa, a TaKXKE CTapaThCsi BBICKA3aTh CBOE
MHEHHE, BBICKAa3bIBaTh COOCTBEHHBIE MJIEU U MPEUIOKEHUSI, YTOUHITH U 33[]aBaTh BOMPOCH KOJLIEram
10 00CYKICHUIO.

[Ipy MoAroToBKE K KOHTPOJBHOW paboTe OOy4aroUIMiicsi IOJDKEH TOBTOPSATH MPONICHHBIN
MaTepuail B CTPOrOM COOTBETCTBUM C Y4€OHOM IpOrpaMMoOl, HCHOJB3YyS KOHCIEKT JIEKUUH MU
JIUTEepaTypy, PEKOMEHIOBaHHYIO mpernoaaBareneM. [Ipu HEOOXOAMMOCTH MOXXHO OOpaTUTHCS 3a
KOHCYJIbTAIlel ¥ METOMYECKOM MMOMOMIBIO K MTPEI01aBaTelIo.

CamocTosTenbHas paboTa peanusyercs:

— HETNOCPEICTBEHHO B MPOIIECCE ayTMTOPHBIX 3aHATUH - HA JICKIUAX, TPAKTHUYCCKUX 3aHATHSAX;

— B KOHTAaKTe C IpernojaBaTelieM BHE PaMOK PACMHMCAHUS - HA KOHCYIbTAlUAX M0 Y4eOHBIM
BOIIPOCaM, B XOJI¢ TBOPYCCKUX KOHTAKTOB, NMPHU JIMKBUAAIWH 33I0JDKEHHOCTEH, NMPHU BBITIOJHCHUH
WHAVBUAYAIbHBIX 3a/1aHUH U T.1.

- B OuOimoteke, goma, Ha KadeApe TPHU BHINOTHCHHH OOydJaOIUMCS YyYEOHBIX U
MPAKTUYECKUX 3a7ay.

Bunst CPC u kputepuu o1ieHOK

(mo 6amnbHO-periTunroBoil cucreme ' THTY, CPC ouenuBaercs B 15 6anioB)
Pedepar
Jlokmazg
Occe
VYyactue B MEPONPUITUSIX

N S

Tembl A caMOCTOSITENbHON pabOThl MpOMUCaHbl B pabouell mporpamme TUCIUTUIMHBEIL.
O} PeKTUBHBIM CPEICTBOM OCYIIECTBICHUS OOYYAIOUIUMCS CaMOCTOATEIbHOW pPalOTHI SBISIETCS
AJIEKTPOHHAs HH()OPMAITMOHHO-00pa3oBaTeNIbHAs Cpe/la YHUBEPCUTETA, KOTOpast 00ecredrnBaeT JOCTYII
K Yy4eOHBIM IIJJaHaM, paboyuM TMporpaMMaM AUCHUILIUH (MOIynei), NpakTHK, K H3TaHUSIM
AJICKTPOHHBIX OMOIMOTEUHBIX CHCTEM.
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