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1. Ilens u 3afauM AUCLUIINHBI:

OcHoBHass mnenb Kypca: «CoBpeMeHHble TIpOOJeMbl JHEPreTHKH, TEIMJIOTEXHUKHU U
TEIUIOTEXHOJIOTUW»  SIB/II€TCS (POPMHUPOBAHKUE Y CTYI€HTOB OOIIMX 3HAHWM MO0 OCHOBHBIM COBPEMEHHBIM
npobsieMaM SHepPreTUKHA W SHEPrOTeXHOJIOTHH, U3ydeHHe CTPYKTYDbI, TEOPETUUYECKMX M TeXHUUECKUX
OCHOB Y TIPUHLIUIIOB (DYHKI[MOHUPOBAHUS SHEPTreTHUYeCKHUX cucTeM obecriedeHUs >KU3He[esTeIbHOCTU
JIIOJIe W TEeXHOJIOTUUeCKHUX TIPOI[eCCOB C HCITO/b30BAaHMEM HETPAJMIIMOHHBIX W BO300OHOB/ISIEMBIX
HCTOYHUKOB SHEPrUH, B COOTBETCTBUU C TPeOOBAaHUSIMU COOTBETCTBYIOIL[UX CAHUTAPHBIX, CTPOUTETHHBIX
Y TEXHOJIOTUYECKHX HOPM Y TIPaBUJI KCIUTyaTalluM C yUeTOM HaJieXKHOCTU U SKOHOMUYHOCTH.

3afauu JUCHMIUIMHBI: 03HAKOMJ/IEHHEe 00YyUaroIIUXCsi C COBPEMEHHBIM COCTOSTHUEM HEPTeTHUKH
B MHDOBOM MaciiitTabe, B CBOei CTpaHe U pervoHe, MpeACTaBUTh OCHOBHbIE TIPO0J/IEMbI SHEPTeTHKH U
JHEPreTUUeCKOT0 XO3diCTBa M HW3BECTHBbIE CIOCOOBI MX pa3pelleHwus, H3yueHrHe MeTOJO0B
pallMOHAaNbHOTO HCIOJ/Ib30BaHUsl PA3/IMUHBIX TUIIOB SHEPrOpecypcoB C BBICOKON 3¢ (eKTUBHOCTHIO,
HaZIe>)KHOCThIO U Ge3omacHoCThiO. [IpeicTaB/sATE COBPEMEHHOe COCTOSIHUE SHEPreTHKH U BO3MO>KHOCTU
ee 3(bpeKTUBHOrO pa3BUTHS B TIEPCIIEKTHUBE, C MCIIOIb30BaHUEM HETPAJUI[MOHHBIX W BO300OHOB/ISIEMbIX
HMCTOYHUKOB SHEPTHH.

2. MecCTo JUCHHUIUIAHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbI

YuyebHasi aucuuiiiHa — «CoBpeMeHHbIe — TIPOOJIEMbI  SHEPreTUKW,  TEeIUIOTEXHUKU U
TEIUIOTeXHOJIOTUH» OTHOCHUTCS K YacTH (popMupyemMoli yyacTHMKaMHM 00pa30BaTe/IbHbIX OTHOIIIEHWH B
yuebHoM 1i1aHe OIT HarpaBnieHust 13.03.01 «TerniosHepreTyika U TETVIOTEXHUKa» W TIPeAYCMOTpPEHa JI/ist
M3yueHus B 3 ceMecTpe Kypca, 0asupyeTcs Ha 3HaHUHU OOILIETEXHUUECKUX W CIeIMaIbHbIX AUCIUTUINH:
Xumusi, Pusrika, MatemaTrka, MexaHvka, TexHuueckas TepMOIMHaMUKa, [ 'uapora3oquHaMuKa.

3. IlepeyeHb MIAHUPYEMBIX pe3y/ILTAaTOB 00yYeHHs MO AUCHUIUIAHE (MOAY/I0), COOTHECEHHBIX C

HHAUKATOPAMHU JOCTH)XKEHHUHA KOMHETEHHHﬁ.



Tabnwa 1

HJIHHI/IPYEMBIE Pe3y/1bTdTbl

Kog mo ®I'0OC MHauKaTopbl AOCTIOKeHUA | o0yueHus nmo gucnumuinHe (3YB)
O61enpodeccuoHaTIbHbIE

OIIK-3. Cnocoben | OTIK-3.1. /lemoHCTpUpyeT | 3HATh:
JIeMOHCTPUPOBAaTh TIOHUMaHKe OCHOBHBIX - OCHOBHbIe MeTObl A0ObIUM
MpYMeHeHWe OCHOBHBIX | 3aKOHOB [IBM)KEHHUS Y pa3BeJIKU MeCTOPOXKIEeHUU
croco00B  TOJIyueHwUs, | XKUJKOCTHU U rasa; YIJIeBOJOPOJHOTO ChIPBS;
nipeobpa3oBaHus, OIIK-3.2. IIpumenser - TUIIbI SHepropecypcos,
TpaHCIopTa Y | 3HaHUs1 OCHOB BO3MOJKHOCTH
WCIO0/Tb30BaHUS TUAPOra30iMHAMUKU 711 WICTIO/Tb30BaHUsl  Pa3/INUUHbIX
TeI/I0ThI B | pacueToB TUTIOB 3Hepropecypcos. U
TeII0TEXHUYECKUX TeII0TEXHUYECKUX VX XapaKTepPUCTHKY;

YCTaHOBKAX U CUCTEMdX.

YCTaHOBOK M CHUCTEM;
OIIK-3.3. Ncnionb3yet
3HaHUe TeryI0(prU3nYeCcKrx
CBOMCTB pabouux TeJs pu
pacueTax TerIoTeXHUYeCKUX
YCTaHOBOK U CUCTEM;
OIIK-3.4. leMoHCTpUpYeT
MOHMMaHHe OCHOBHBIX
3aKOHOB TEPMO/IMHAMUKHU U
TePMOAUHAMUUECKUX
COOTHOIIIeHUH;

OIIK-3.5. IIpumensiet
3HaHUs1 OCHOB
TePMOAVHAMUKY [I/Is
pacueToB
TePMOANHAMUUECKUX
TMpOLIeCCOB, LIMKJ/IOB U UX
TI0Ka3aTeJIeit;

OIIK-3.6. JlemoHCTpUpYyeT
MOHMMaHHe OCHOBHBIX
3aKOHOB U CII0COO0B
repeHoca TeryIoTbl U MaccChl;
OIIK-3.7. TlpumeHnseT
3HaHUs1 OCHOB

- npobneMbl  3KCIUTyaTalUU
MeCTOPOJKJeHUM pas/INYHbIX
5Hepropecypcos;

yMeTh:
- yMeTb oTipeieNiITh
MOTPeOHOCTH TTPOM3BO/ICTBA

B TOTTUBHO-HEPTeTUYeCKUX
pecypcax, TI0/ITOTOBKE
000CHOBAHUN TEeXHUUYECKOrO
TIepeBOOPY)KEHHs, Pa3BUTHS

SHEeproxo3sM1CTBa,

PEKOHCTPYKLIMU U

MO/lepHU3aL[UH

NpeANpUATUA - UCTOUHUKOB

5Hepruv " CUCTEM

3HeprocHabXeHus;
B/1a/leTh:

- CrocOBHOCTBIO K
OIpefie/IeHUI0  T10Ka3aresiein
TeXHUYeCKOTo YPOBHS
NPOEKTUPYEeMBbIX  00OBEKTOB

WY TeXHOJIOTUYECKHX CXeM;
- TIPOTHO3aMH pacIiojiaraeMbIx

TeryioMaccoobMeHa B 3aracoB JHEepPropecypcoB
TETIOTeXHUYECKUX Pa3/INYHOTO
yCTaHOBKaXx. TIPOUCXOKIEeHHS u
TIPe/ICTAaB/ISATh YCJIOBUS WX
COXpaHeHHsI U BO3MOKHOCTU
WX UCUEePITaHus;
- MeToJaMM KjacCU(pUKaLUn
OCHOBHBIX 3/IEMEHTOB
reJIMOCUCTEM,;
IIpodeccuoHabHbIE
ITK-3. ['0TOBHOCTBIO K [K-3.1 eMoOHCTpUpYyeT | 3HATh:
obecrieueHHt0 3HaHWe HOPDMAaTMBOB  TIO - Tpo0OJieMbl  3KOJIOTMUECKOMH
Oe3ortacHOM paboThl Ha | obecrieueHMI0  Oe30MacHOM Ge3oracHOCTH TIpH J00BIUe U
TIPOU3BO/ICTBE U paboThl Ha TIPOW3BO/CTBE U TPaHCIIOPTe HEePropecypCcoB
9KOIOTUUYeCKOM 9KO/IOTUUYeCKOM J10 KOHEUHOT'0 TIOTpeouTe/s;
0e30macHOCTH Ha Oe3omacHOCTH - TPaJUIMOHHbBIE U
9KCTITyaTUPYeMbIX skcryarupyembix OT1/; HeTpaIULMOHHbIE




obbekrax OTI/I.

[TK-3.2 YuyactByeT B pabore
rno pa3paboTke HOpPM |
METO/IOB obecrieyeHus
TeXHUKW 06e30macHOCTH Ha
TIPOM3BO/ICTBE, TO/ITOTOBKE
Y pean3alyy K03alUTHBIX
Mepornpustui Ha OIT/I.

WUCTOUYHUKU SHepruH,
BO300HOB/IsIEMbBIE U
HEBO300HOB/IsIEMbIe
VCTOUHWKH SHEPTUH;

- aHa/JM3UPOBaTh
eCTeCTBEHHOHAYUHYIO
CYIIHOCTB nipobiem,
BO3HUKAIOIIUX B  XOJe
nipoeccroHaTLHOM
JeTeIbHOCTH;

- OCHOBBI BBITTO/THEHUSI
pacueToB C HeOOXOJUMBIMU
000CHOBaHUSAMU
MepOTPUATUN TI0 KOHOMUU
3HEepPropecypcos,
MOTpeOHOCTH
ro/ipasesieHun
TIPe/ITIPUSATHS B

3/7IeKTPUUECKOU, TeIJIOBOM U
JPYrMX  BUAX  SHEPIuw,
yuacTBOBaTh B pa3paboTKe
HODM WX pacxo/ia, peXKuma
paboThI o ipa3ieneHui
TIPE/ITIPUSATHS, UCXOZS U3 UX
NoTpeOHOCTeH B SHEPTHH.

yMeTb:

- yMeTb
CTaBUTH
WCCIIeIOBaHMS,
METO/IbI
9KCIepuMeHTa/IbHON
paboThl, WHTEPIPETUPOBATh
Y TIPe/ICTaB/ISITh Pe3yJ/bTaThbl

TUIAHWPOBaTh U
3a7aunt
BLIOMpATh

HayYHBIX WCC/Ie/JOBaHUH,
JlaBaThb TIpaKTHYeCcKue
PeKOMeHJALMK 10 WX
BHE/IDEHUIO B
TIPOU3BO/ICTBO.

B/I/IeTh:

- OCHOBHBIMHU
XapaKTepuCTUKaMU
TIPOMBIIIIJIEHHBIX
HCTOUYHUKOB BLIOPOCOB
3arpsi3HSIOLIUX BELeCTB;

- MeTOoJaMH
TIpe/iBapuTe/IbHON
006paboTKH 0CaJIKOB
CTOUHBIX BO/I, ux

(bU3MYeCcKou CyIIHOCTbIO U
Ha3HaueHWeM, o0ecrieueHus
0e30I1aCHOCTU OKpY’Karoljei
cpefpbl.







. O0BbeM JUCHUIUIMHBI U BU/IbI YueOHOH padoThl

Tabnwuiia 2
Bcero CemecTpsl
Buy yue0Hoi1 padoThI Jacos/ 3a4.ef. 3 4
[0]0]6) 390 (0106 300
KonTakTHas padora (Bcero) 51/1,4 18/0,5 51/1,4 18/0,5
B Tom uucrie:
Jlekiuu 34/0,9 10/0,3 34/0,9 10/0,3
[IpakTHyecKue 3aHITHS 17/0,5 8/0,22 17/0,5 8/0,22
CemuHapsl
JlabopaTopHble paboThI
CamocTosTeibHasi padora (Bcero) 93/2,6 126/3,5 93/2,6 126/3,5
B Tom uucrie:
KypcoBast pabota (TpoekT)
PacueTHO-rpaduueckrie paboThbI
UTP
[Ipe3eHTaLu 5/0,14 22/0,6 5/0,14 22/0,6
Pecdepatbl 16/0,4 32/0,9 16/0,4 32/0,9
Hoknazabl
W (umu) ppyrve BUABI CaMOCTOSITE/IbHOU
paboThl
IToaroToBKa K 1ab0paTopHBIM paboTam
[ToaroToBKa K MpakKTUYEeCKHUM 3aHSTUSIM 36/1 36/1 36/1 36/1
[ToATOTOBKA K 3aUeTy
[ToaroToBKa K 3K3aMeHY 36/1,0 36/1,0 18//0,5 36/1,6
Bup oTyeTHOCTH 9K3aMeH | 9K3aMeH | 9K3aMeH | 9K3aMeH
Oo6mas BCETI'O B yacax 144 144 144 144
TpyAoeMkocte | BCET'O B 3a4. 4 4 4 4
AVICHMIIMHBI eAMHUIAX




5. CopepixaHve JUCLMII/IMHbI
5.1 Pa3je/nbl AUCHUILIMHBI U BU/bI 3aHATHH

Taomna 3

Yacsl
NPaKTHYECKHX
(ceMMHapCKUX)

3aHATHI

Yacel Yacel
JIEKIIMOHHBIX | J1a00paTOPHBIX
3aHATHH 3aHATHH

Ne HaumeHnoBaHue pasjena

Bcero uacos
n/n JUMCLUILIMHEI 110 ceMecTpam

OP0O | 30 | OPO | 30 | OPO | 30 | OPO | 300

Posib 5HEpreTUKU B pa3sBUTUN
yesioBeyecKoro obijectsa
3arnacsbl 3HePropecypcoB U Ux
nipor3Bo/cTBO. HedTh

[Tpor3BO/ICTBO M pacmpesieneHue
rasa, yIJis ¥ TOPIOUMX CJIaHLIEB

OHeprus aToMa. fiepHoe
TOI/IMBO. TepMosiiepHast 3Heprust

HetpaguimonHslie
1 BO300HOB/IsIEMble UICTOUHUKH 2 1 3
4 | sHepruu. Ilonyuenue u 4 2 6
WCII0/Ib30BaHKe reoTepMabHOM
SHEepruu

®u3nueckKre OCHOBBI MIPOLIECCOB
nipeoOpa3oBaHusI COJTHEYHOU
3Hepruw. TeruioBoe
aKKyMyJIMpOBaHHe SHepruu.
BeTposHepretuka

OHeprus OKeaHa.

ArpoTtoniugo.
[TpoMbliiisieHHbIe U OBITOBBIE
6 | OTXO/BI KaK TOIJIMBO. 4 1 2 1 6 2
OKCIITyaTalys TerJIo-
SHEProyCTaHOBOK

OcCHOBHBIE TeriIoTeXHUYecKue
7 | XapakTepuCTUKU OpPraHu4yecKoro 4 1 2 1 6 2
TOIIUBA.

OKosioruueckre mpobIeMsl
JHepreTHKH. 3arps3HeHre
8 | atmocepsl 1 HOpMUPOBaHUS 2 1 2 1 4 2
coJiep>kaHre BpeJHbIX BellleCTB B
OKDPY’Karolllel cpefibl.

XuUMHUecKHe | OMooruuyecKue
MeTOAbI OUMCTKKM CTOUYHBIX BOJ

UTOIrO: | 34 10 17 8 51 18




5.1 J/IeKIjHOHHBbIE 3aHATHSA

Taoauna 4
Ne HaumeHnoBaHue pasjea
CopepixaHue pasjena
n/n JUCLMILIAHBI
1 2 3

Tumbl  9HEPropecypcoB. BO3MOXXHOCTH — WMCIIO/Ib30BaHMs
pa3MUHBIX ~ THUIIOB  SHEPropecypcoB.  XapaKTepUCTHUKH
HCITO/Ib30BAHHSI SHEPTOPECYPCOB.

[TporHo3el pacriojiaraeMbiX 3allaCcoOB M MX MCUYepriaHusl.
[Ipob6seMbl f0OOBIUM W TpaHcriopra HedTH. Pa3BefouHoe
Oypenne u mpobneMbl 0OOYCTPOMCTBA MECTOPOXK/EHHUS.
Po/ib SHEpPreTUKH B pa3BUTUH | [Ipo6/ieMbl  3KCITyaTallid  MeCcTOpoXaeHui. I[Ipobiemebl

1 | uesoBeueckoro obuecTsa MOIYTHOTO ra3a. [Ipo6siemMbl 3KOI0THUecKol 6e30macHOCTH
3arackl SHEPropecypcoB M X | pu  [Jo0biue ¥ TpaHcriopre Hedtu. Bouibop Tpacc ans
npou3BozicTBO. HedTh MarucTpaabHbIX He(TerpoBO/IOB. HagéxHoCThb

He(TernpoBo/iOB, [JUarHOCTUKA COCTOSIHHUN TPYyOOIPOBO/IOB,
npobeMbl yTedyek. TaHKepHbIe TepeBO3KHM ChIpOW HepTH U
HedTenpoaykToB. [Ipobsiembl TiepepaboTKH ChIpoit HedTH,
3arpsi3HeHHe IPYHTOBBIX BOZ.

ITpupooHbili 2a3. TIporHo3sl pacriosiaraeMbIX 3aracoB M UX
vcueprnanusi. [IpoGsembl [00bIUM M TpaHCIOpTa rasa.
Pa3BesiouHoe OypeHue U TpoOeMbl 00yCTPOMCTBA ra30BbIX
MecTopoxeHui. [1pobieMbl 3KCIUTyaTariu MeCTOPOXK/eHHSI.
YTunuzalus TOTeHLUaJbHOW 3YHEPrUU  MarucTpajibHOro
TIPUPO/THOTO rasa Ha ra3opasZjaToOuHbIX u
ra3opacripe/ie/ITeIbHbIX CTaHLUSIX. [Tpobembl
9KOJIOTUYeCKol 6e30MmacHOCTH TIpY J00bIUe W TPAHCIIOpPTe
[Tpou3BoCTBO U MIPUPOJHOTO ra3a.

2 | pacnipezesieHue rasa, yrjsu Yeosb. IIporHo3sel pacroJsiaraeMbix 3aracoB U UX UCUYEPIaHus.
rOpPIOYMX C/IaHILIEB [TpoGsieMbl [0OBIUM W TpPaHCIIOpTa  YIJIA. [Tpob6iembl
9KOJIOTUYeCKol 6e30MacHOCTH TIpY J00bIUe W TPAHCIIOpPTe
YIS,

TI'optouue cnanybi. TTpOrHO3BI pacriosiaraeMbIX 3aracoB U UX
vcueprianusi. [Ipobsembl JO0OBIUM W TpPaHCIIOPTa TOPIOUHX
cnadueB.  [IpobGsieMbl 3KO/IOTMUecKoOl 6e301acHOCTH TIpH
J00bIUe ¥ TPaHCIIOPTe TOPIOYMX CJ/IaHLIeB.

S10epHoe monaueo. TIporHo3bl pacrnosnaraeMbIX 3aracoB U UX
vcueprnianusi. [IpoGsembl TPOM3BOACTBA U TPAHCIIOPTA

SIepHOTO  TOTUIMBA. [TpobnemMbl  3KOJIOTUUYECKOM
6e30macHOCTH TIpU TIPOM3BO/ICTBE U TPAHCIIOPTE SiZIEPHOTO
TOTI/IMBA.

OHeprus atoma. fnepHoe
3 | TorumBo. TepmosiiepHast
SHeprus

OcHoBHbIe TIPeUMYyIIeCTBa TEPMOSIIEPHOM SHEPreTUKU. THurbl
TEPMOSIIEPHBIX ~ peakTopoB. IIpob6sieMbl  ympaBsisieMoro
TEpPMOsIIePHOTO CHHTe3a. [IpobsiemMbl y/ep)KaHUs TIa3Mbl B
TepMosiiepHOM  peakTope. [IpobneMbl  TeruiooTBOZa B
TepPMOsI[IepPHbIX PeakTopax.




3

HeTtpazuiioHHbIe

Y BO300OHOB/IsIEMbIe
HCTOYHUKU SHEpPIUu.
[TonyuyeHre U MCNOB30BaHKE
reoTepMa/bHOU 3Hepruv

TpaguiMOHHbIE W HETPaJULMOHHbIE WCTOUHWKU SHEPrUM.
3amacel W [AWHAMUKa TIOTpe0sieHWss  3HEpropecypcos,
nosuTka Poccun B 00/aCTH  HETPAJMI[MOHHBIX U
BO300HOBJ/ISIEMbIX UCTOYHUKOB Hepruu. OCHOBHbIE OOBEKTHI
HeTPaJML[MOHHOM 5HepreTvku Poccumn. CosHeuHasi SHeprusi.
O06BEMBI U 3¢ eKTUBHOCTE TIPUMeHeHUs. [ 'eoTepMarbHast
sHeprus. Pacripesenenvie, 00BEMBI U 3()PEKTUBHOCTD
npuMeHeHust. BetpoBass ~ sHeprus.  PacripesjeneHne U
3¢ HeKTUBHOCTD TIpUMeHeHHUsI. BonHoBas SHeprus.
Wmetoryecsi BO3MOXKHOCTU U 3((eKTUBHOCTb PUMeHeHUs!.

IIpunuBHas sHeprus. Mmeromiuecss BO3MOXHOCTU M
3¢ peKTUBHOCTb NpUMeHeHUs. bruoTonuso. OTx0[Bl.
TernoBoit pEXXUM 3eMHOMU KOPBI. WcTrouHuku
reoTepMasbHOro Tervia. Ilof3eMHble TepMasibHble BOJBI.
3anacel W pacrpocTpaHeHHWe TepMajibHbIX BOA. CoCTossHUe
reoTepMasibHOW 3HepreTuky B Poccun.

TertocHabkeHMe BBICOKOTEMITepPaTyPHOM CUJIbHO
MHUHEPa/IM30BaHHOW TepManbHOW Bofol. TerocHabkeHre
HU3KOTeMITepaTypHOM Ma/IOMUHepa/M30BaHHOM TepMasbHOM
Bozior. [IpsiMoe ucmosib30BaHME TeoTepMaJbHOM 3SHEprum.
'eoTepMasnbHble 3/IEKTPOCTAHIL[MM C OWHApHBIM IUKJIOM.
Cxewma ITay»xetckou ['eo TOC.

dusnyeckre 0CHOBbI
TpoLieccoB rnpeobpa3oBaHus
COJIHEYHOM SHepruu
TeruioBoe akKyMy/IMpOBaHue
5Hepruu. BeTposHepreTuka
JHeprus OKeaHa.

VIHTeHCUBHOCTB COJIHEYHOT O V3JTyYeHUsl.
®oTO3MeKTpUUYeCcKie CBOWCTBAa p-N  Tepexoja. BosbT-
amrepHass ~ XapaKTepUCTHUKa COJIHEYHOT O 3/1eMeHTa.
KoHCTpyK1Msi M MaTepuasibl COTHEUHBIX 3/1EMEHTOB.
Knaccudukaisi ¥ OCHOBHBbIE  3/IeMEHThI T'eJIMOCHUCTEM.
KoH1eHTpuUpytole relonpueMHUKU. [110ckre conmHeuHble
KOJIJIEKTODBI.

OHepreTnyeckuid  0ajiaHC ~ TEIVIOBOTO  aKKyMYJISITOpaA.
Knaccudukarus aKKyMYJIITOPOB Teruia. CucreMsl
aKKyMy/JuMpoBaHUs. TemsioBoe  akKKyMy/JWpOBaHUe  [Jis
COMHEYHOrO o0orpeBa W  OXJ@KAEHWS  TOMeILeHUH.
IIpoucxoxpeHve BeTpa M BETPOBbIe 30HBI Poccum. Turibl
BeTPO3HEePreTUYeCKUX yCTaHOBOK.

Knaccudukaius BeTpozBuraresieid 1o TPUHIUITY pPabOTHI.
PaboTa TMOBepPXHOCTH TpU [JEeWCTBUM Ha Hee CUJIBI BeTpa.
PaboTa BeTpOBOIo Kosieca KpbTbYaTOr0 BeTPO/IBUTATEISI.
BetpossiekTpocTaHiy. BeTpoycTaHOBKMU.

Bamanc  B0300HOB/sieMOM  SHepruM  OKeaHa. (OCHOBBI
npeoOpa3oBaHusi 3Hepruud BojH. OOmue cBefeHusi 00
WCI0/Ib30BaHMM SHEPTrUy MPUIUBOB. MOIIHOCTb MPUIUBHBIX
TeYeHWH W TIPUIMBHOIO IMOAbeMa BOAbl. Vcronb3oBaHue
SHEepPruu MpUIMBOB U MOPCKUX TeUEHU.

[IpeoOpa3oBaHWe TeMIOBOW SHEPrUM OKeaHa. Pecypchl
TeTIOBOM 3Heprur okeaHa. Cxema OTOC, paboraromeii 1o
3amMKHyTOMy LuKay. Cxema OTOC, paboraromeii mo
OTKpPBITOMY LMKJy. Vcrnonb3oBaHue Teperaja TeMIiepaTyp
okeaH-atMocepa. Ilpsimoe rmipeobpa3oBaHve — TeTIOBOM
SHEepPruu.
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Arporonamso.
[TpombiiisieHHbIe U ObITOBbIE
OTXOZbI KaK TOIUIUBO.
OKCIlyaTalys Terio-
5HEeproyCTaHOBOK

[Ilerta, oTxoAel  JiecoriepepaboTk, Topd.  YcaoBus
HCTIO/Ib30BaHUSs, POOJIEMBI, OTBIT IPUMEHEHHSI.

Paric, 6uostaHosn, Owoausenb U Ap. — IMpobneMbl cbopa U
npuMeHeHus. 30HbI 3P GEKTUBHOTO NpUMeHeHus1. [1po6ieMbr
coopa u cenmekuud. 3aBoabl TBO B ropojax Mwupa.
[TepepaboTka Maceyl, CXKHWraHWe TOKCHYHBIX OTXO/IOB.
Bropuunbie SHEepropecypcel pasHoOro MoTeHLana.
[TpomeiiieHHbIe  CTOKW.  Vcronb3oBaHWe — OMO-CTOKOB.
[TpobnemMbl pa3BUTUS W  COBEPILIEHCTBOBAaHUS CXeM U
KOHCTPYKLIUM TeTJI0-3HeproyCTaHOBOK.  [TapoTypOuHHBIe
UUKbl.  ['a30TypOuHHBIE IMKAbL. [lapora3oBbie  IJUKIIBI.
bunapnsblie tykael. MI'] nqukibl. LIUK/IBI ¥ KOHCTPYKTHUBHBIE
cxembl ADC. XosmoaunbHble IUKALL Pabouwme Tena.
KOHCTpYKI[MOHHBIE MaTepuasbl. DPO3UOHHO-KOPPO3UOHHBIE
niporiecchl. CoseoTioxkeHue. [1apoBbie TypOWHBI Ha B/IAXKHOM

rmape. [a3oBeie  TypOuHbl.  Kommpeccopel.  Hacochl
ITaporeneparopsl. BopgHo-xumMuyeckue PEXUMBI.
KonpeHcaronHsle YCTaHOBKH. Ternmoo0MeHHUKH.

BcriomorartenibHoe 060pyZoBaHMe. 3aropHasi  armnaparypa.
TpyO6orpoBoapbl.

OCHOBHBIe TeI/I0TeXHUYeCcKue
XapaKTepUCTUKU
OpraHuy4ecKoro TOIJIMBaA.

OO61mmas KaccuduKalys OpraHuueckoro Torirea. OCHOBHbBIE
TervIoTeXHUUeCKre XapaKTepUCTUKU OpraHuy4yecKoro
torviiBa. CocTaB TOIIMBA. [optoure U OasjacTHbIE
CcoCTaB/IOlMe ToIuIMBa. Teriora cropaHvsi TOIUIMBA.
XapakTepHuCTHUKHU 30/1b1. CBONCTBAa KOKCOBOT'O OCTaTKa

OKkosiornyeckrie mpobIeMsl
JHEPreTUKU

3arpsi3HeHUe aTMOC(ephI U
HOPMUPOBaHUsI COZIepP)KaHue
BpeJHbIX BEIL[eCTB B
OKpY»KarolLiel cpefibl.

OKoJIorUYecKre nipo6JieMbl JHEPreTHKH. Mecto
HETPaJMLIMOHHBIX ~ HWCTOYHWKOB B Y/IOBJIETBOPEHUH
JHEPreTUUeCKUX MOTpeOHOCTel uesioBeKa.

XapaKTepuCTUKA OCHOBHBIX TPOMBILUIEHHBIX HWCTOYHHKOB
BBIODOCOB 3arpsi3HSIOLMX BelnecTB. OCHOBHBbIE TMOKAa3aTesn
HODMHMDOBAHHSI KauyeCTBa OKPY’Karolljel cpefbl U BPeJHBIX
BeIIeCT B MPOMBILUIEHHBIX ~ BbIOpOCax. Bananc
BOJIOTIOTPeO/IeHNsT ¥ BOJOOTBEZEHUs] TPOMIIPeANPUSTUM.
OCHOBHBbIE KaueCTBEeHHbIE II0Ka3aTeld BOABI OOOPOTHBIX
cucteM BofocHaOkeHus. Pacuer yinepba OKpyskarorei
cpenie. BosHoe XO03HCTBO TPOMIIpeATIpUATHI, 000pOTHBIE
CUCTeMbI BOJIOCHAOKEHMSI.

XuMHUUYecKue U
OMO0/IOTHUECKHE METO/IBI
OUKMCTKHU CTOYHBIX BOJI

CyUIHOCTh XMMHUYECKMX METO/IOB OUHCTKA CTOYHBIX BOJ,.
PeareHTbl,  WCTHONb3yeMble  [Si  OKUCIWUTENBHBIX |
BOCCTAaHOBHTE/ILHBIX METO/IOB OYMCTKH. [IpemmyinectBa u
HEe/JOCTaTKU ~XUMUYEeCKHX MeTOJOB OUMCTKH, 005acTh
TIPUMEHEHUSI. MexaHu3Mbl OUOJIOTMYECKOTO OKHC/IEHHS
BpeJHbIX BeIleCTB B CTOUHBIX BoZiax. O61acTb mprMeHeHus,
3 PEeKTUBHOCTb U TIPEUMYILECTBO OHUOIOTMYECKUX METO/IOB
OUMCTKM BoOZ. DakTOpbl BAWAIOLME Ha 3S(PQPEeKTUBHOCTD
paboThl OMOIOTHYECKUX OUMCTHBIX COOPY>KEHHH.

Metozbl TIpe/iBapUTeIbHOM 00pabOTKM 0CAZKOB CTOYHBIX
BO/Jl, UX (pr3nYecKasi CyI[HOCTb ¥ Ha3HAUeHHWe: CTaOuIr3aLys,
KOH/JULIMOHHPOBAHUeE, 00e3BO)KHBaHME. OcHOBHBIE
HarpaB/ieHus: TlepepaboTKY rajbBaHOIIaMOB, HedTel1aMoB
Y TOPOZICKHX 0CAZIKOB CTOYHBIX BOJ.




6. CamocTosTe/1bHast padoTa Mo JUCIUILIHHE

6.1 Bonpocel /11 CaMOCTOATE/ILHOI'0 H3y4YeHUs

15; TeMbl AJis CAMOCTOATE/ILHOI'0 H3yUeHHUsA
[Tpo6nembl 106bIYM U TpaHCTIOpTa HedTH. Pa3BesouHoe OypeHye 1 IpoOJieMbl
1 obyctpoticTBa MecTopoxkaeHusi. [IpobiemMbl sKCITyaTariuy MecTopoXkzaeHuit. I1po6iembl
TIOMYTHOTO rasa.
7 TaHKepHbBIe TIepeBO3KH ChIPOU HehTH U HedTernpoAyKTOB. [IpobsieMbl TiepepaboTKU ChIPOH
He()TH, 3arpsi3HeHHe TPYHTOBBIX BOJ.
[Tpobnembl 3KCTTyaTalldd MeCTOPOXKIEHHS. YTWIM3als TOTeHIMaIbHOW SHEepruu
3 MarucTpajbHOrO IPUPOJHOIO Tra3a Ha ra30pas3flaTOYHbIX U Tra3opaclipefeUTe/IbHbIX
craHiusX. [TpobGsemMbl 3KO/IOTHUECKOW 6e30macHOCTH TIpU  J00blYe YW TPAHCIIOPTe
TIPUPOJHOrO rasa.
4 [Tpobnemsl 100K U TpaHCIOpTa yrias. [IpobsieMbl 5Kom0rYeckoil 6e30macHOCTH TpH
J00bIYe ¥ TPAHCIIOpPTe YIJIsI.
5 [Tpo6iemMbl 3K0/I0THUECKOH 6e301acHOCTH MpU Ao0bIUe U TPAHCTIOPTE FOPHOUMX CJIAHLIEB.
6 OCHOBHbBIE IPEUMYIIeCTBA TePMOSIZIEPHON YHEPTreTHUKH.
7 Vmetorpecst BO3MOKHOCTH M 3P (eKTUBHOCTb NpuMeHeHus. [IpunvBHas sHeprusi.
Vmetolipecsi BO3MOYKHOCTU U 3 deKTUBHOCTh NMpuMeHeHUsi. BuoTomniuso. Otxoppl.
3 [Top3emHble TepMmasibHble BOJbI. 3amackl M pAclIpoCTpaHeHWe TepMasbHbIX —BO/.
CocrosiHue reoTepManbHOU 3HepreTuky B Poccuu.
PaboTa mMOBepXHOCTH TIpH [JeMCTBMM Ha Hee CW/bl BeTpa. PaboTa BeTpoBOro Koseca
9 KpbLIbYaTOr0 BeTPOBUraTesis.
BetpoanekTpocraHuyy. BeTpoycTaHOBKHY.
10 [TpeoOpa3oBaHue TeN/IOBOM HEPrUY OKeaHa. Pecypchl TeryioBoi SHeprum okeaHa. Cxema
OT3C, paboraroiiieii 110 3aMKHYTOMY LIUKJTY.
11 OcCHOBHBIE TeIVIOTEXHUYECKHe XapaKTepUCTUKW OpraHhyeckoro tormumea. CocraB
ToruiBa. ["'oprourie 1 GasylacTHbIE COCTABJISIIOLIME TOTIIMBA.
XapaKTepUCTUKN OCHOBHBIX TPOMBIIIJIEHHBIX MCTOYHUKOB BBIOPOCOB 3arpsi3HSIOLIMX
12 | BemectB. OCHOBHBIE T[OKa3aTe/ld HOPMHPOBAHMS KauyecTBa OKpY»Karolllel cpeabl U
BPE/JHBIX BELIEeCT B MPOMBILLIEHHBIX BIOpOCAxX
6.2 Tembl pedpepaToB:
1. Turbl sHepropecypcoB. Bo3MOKHOCTH UCI0/Ib30BaHUSI PAa3/IMYHBIX TUIIOB SHEPTrOpPeCypPCOB.
2. | IlporHo3bl pacnoniaraeMbIx 3arnacoB U UX MCUepHaHUs.
3. | Pa3sBegouHoe OypeHue 1 mpobieMbl 00yCTPOHCTBA MECTOPOXK/IEHMS.
4. | IIpobsiembl 3K00rMYeCKOM 6e30MacHOCTH TPY A00bIUe U TPAHCIIOPTe HeTH.
5. | Boibop Tpacc jyis MarucTpanabHbBIX HehTerpoOBOAOB.
6. | TaHKepHbIe mepeBO3KU CbIpoi HeTU U HePTENPOAYKTOB.
7. | IIpobaemsl mepepaboTKy Chipoii He)TH, 3arpsisHEHHE TPYHTOBBIX BO/I.
8. | IIporHos3sbl pacro/araeMbIx 3aracoB M UX UCUepIIaHus.
9. | IIpob6siembl 100BIUM ¥ TPAHCTIOPTA Ta3a
10. | TTpo6sieMbl 3KCTUTyaTal[il MECTOPOXK/IEHHSL.
11. | YTwiv3zaums TNOTeHLMaJbHOM  SHEPruM  MarMCTpajJibHOTO — MPUPOJHOrO rasa Ha
ra3zopas/jJaTOYHbIX U rasopacripe/ie/IMTe/IbHbIX CTaHLIMAX.
12. | Yeosb. [Iporuo3sl pacrosiaraemMbIx 3aracoB U UX WCUepIIaHusl.
13. | ITpobnembl 100BIYM ¥ TPAHCIIOPTA YIS




14. | ITpobnembl 3K0/I0rHUecKoi 6e30MacHOCTH 1Py A00bIYe U TPAHCTIOPTE YTJIS.

15. | ITpobsieMbl 10OBIYM 1 TPAHCIIOPTA F'OPIOUHX CJIAHIIER.

16. | ITpobnembl 3KoI0rHUeCKOl 6e30MacHOCTH MpU Ao0bIUe U TPAHCTIOPTE FOPHOUMX CJIAHLIEB.

17. | SldepHoe monaugo. IIporHo3bl pacroJsiaraeMbixX 3aracoB U UX MCUepraHuUs.

18. | ITpobyieMbl MPOW3BO/ICTBA Y TPAHCIIOPTA SI/IEPHOTO TOTLIMBA.

19. | [Ipobnembl 3KOMOrMYeCKO 0e301acHOCTH TIPY MPOUW3BOACTBE W TPAHCIIOPTE SIePHOTO
TOI/IUBA.

20. | OCHOBHbIE IPEUMYILL[ECTBA TEPMOSIZIEPHON SHEPTreTUKU

21. | Tunsl TepMOSIIEPHBIX PEAKTOPOB.

22. | TIpobJsieMbl yTIpaB/sieMOro TEPMOSIIEPHOTO CHHTe3a.

23. | ITpobaemsbl yaep>KaHusi T71a3Mbl B TEDMOSIIEPHOM PeakTope.

24. | TpapuLIMOHHbIE M HETPAJAULIMOHHbIE UCTOYHUKU SHEPTUH.

25. | 3amacel ¥ AHAMUKA TIOTpeb/IeHus: SHEPropecypCoB, MouTrKa Poccun B obactu
HEeTPa/IMLMOHHBIX U BO30OHOB/IsIEMbIX UCTOUHHUKOB SHEPTHM.

26. | OcHOBHBIE 00BEKTHI HETPAIUIIMOHHOU dHepreTUKU Poccuu. CostHeuHast JHeprust

27. | ComHeuHas 3Heprusi. O6bEMbI U 3¢ hEKTUBHOCTh MPUMEHEHHUS.

28. | I'eotepmanbHas 3Heprusi. PacripesiesieHrie, 06bEMbI U 3¢ (eKTUBHOCTh MPUMEHEHHUS.

29. | TlpunuBHas sHeprusi. Mimerorriecst BO3MOXXHOCTH U 3D (PeKTUBHOCTb TTPUMEHEHHUSI.

30. | McrouHuky reotepMaibHOro Temvia. [log3zeMHble TepMasibHble BOJbL.

31. | IlpsimMoe ncrionb30BaHKe re0TepMaJbHOU SHEPrUH.

32. | 'eoTepmasibHbIe 37IEKTPOCTAHIMY C OWHAPHBIM ITUKJIOM.

33. | KoHCTpyK1Msl U MaTepuasibl COIHEUHBIX 3/1eMEHTOB.

34. | DHepreTHuecKuid OaaHC TEIJIOBOT'O aKKYMYJISITOPA

35. | Knaccudukanyst 1 OCHOBHbBIE 3/1eMEHThI Te/TMOCUCTEM.

36. | KoHLIeHTpUpYyoIH1e reJIMorprueMHUKU. [1710CcK1re co/iHeuHble KOJIJIEKTOPBI.

37. | TernzoBoe akKyMyJ/IMpOBaHKe SHEPIUH.

38. | Knaccudukaiiysi akkyMy/asiTOPOB TeTlIa.

39. | CucreMbl akKyMy/iipoBaHUs. TerioBoe akKyMyJIMpOBaHUe /IJisi COJTHEYHOTO oborpeBa u
OXJIKJ,eHUS TOMeIlleHHH.

40. | IlpoucxoxxaeHne BeTpa W BeTpoBble 30HbI Poccun. Tunbl BeTPOIHeEpPreTUYeCKUX
YCTaHOBOK.

41. | PaboTa MoBepxXHOCTH TIPU AEWCTBUM HA Hee CUJIbI BETPa.

42. | Pabora BeTpOBOro Kojeca KpbUIbYaTOr0 BeTPOABUTraTe/Isl.
BetpossiekTpocTaHiy. BeTpoycTaHOBKH.

43. | Obuue cBefeHust 00 UCII0/Ib30BaHUM YHEPTHUU MPUIKMBOB.

44. | MoIHOCTb NPUIUBHBIX Te€UEHUM U TPUIMBHOTO MOgbeMa BOJbI

45. | TIlpssmoe npeobpa3oBaHue TEIJIOBOM YHEPTHH.

46. | Vcnonb3oBaHue nepernaja TemrepaTyp okeaH-atMocdepa. I1

47. | OHepreTvka Ha HeTpaJULIMOHHBIX BU/AX TOIIKBA.

48. | 3onbl a3ddekTHBHOTO TIpUMeHeHHs1. [TIpob6yieMbl cObopa U ceneKIru.

49. | IMapoTypOWHHBIE IIUKJIBL

50. | I'a30TypOHHHBIE LIUKJIIBI.

51. | Ilapora3oBsble LIUKJIBI.

52. | buHapHsie 1uK/abl. MI' I LIUKJIBL.

53. | Lluksibl ¥ KOHCTPYKTHBHBIEe cxeMbl ASC.

54. | IlapoBble TypOWHBI Ha BIa)KHOM TIape.

55. | 'a30BBIe TYPOUHEI.

56. | Kommpeccopsl.

57. | Hacocsl.

58. | IlaporeHeparopsl.

59. | IlapoBble TypOWHBI Ha BIa)KHOM TIape.

60. | I"'a3oBble TypbuHbl. Komripeccopsl. Hacockl. [TaporeHeparTopsi.

61. | BogHO-X¥MHUUYeCKUe peXKUMBI.




62.

KoH/ieHCcallMOHHbIe YCTaHOBKM.

63. | TernmoobMeHHUKH.

64. | 3aropHas anmapaTypa. Tpyb6ornpoBopbI.

65. | OO11as k1accuduKalys OpraHuuecKoro TOTJTHBA.

66. | OcHOBHBbIe TerI0TeXHUYeCKre XapaKTePUCTUKY OpPraHU4YecKoro TOIUIMBA.

67. | CocrtaB ToruuBa. ["'oprourie 1 6aniacTHbIE COCTAB/ISFOIIME TOTIIMBA.

68. | TenyioTa cropaHus TOIJIMBA. XapaKTEPUCTHUKH 30J1bI

69. | Okonoruueckue pobIeMbl SHEPTeTHKH.

70. | MecTo HeTpaAMLIMOHHBIX UCTOUHHUKOB B Y/IOBJIETBOPEHHUH YHEPreTHUeCKUX MoTpebHOoCTel
yesIoBeKa.

71. | XapaKTepuCTUKH OCHOBHBIX IMPOMbIIIIEHHBIX HCTOYHUKOB BLIOPOCOB 3arpsi3HSOIINX
BelL[eCTB.

72. | OCHOBHBIe MOKa3aTe/ M HOPMHUPOBAHKS KaueCTBa OKPYKaroLel cpe/ibl U BpeHbIX BeLeCT
B TIPOMBIIIIJIEHHBIX BbIOpOCAX.

73. | bananc BogonoTpebieHus ¥ BOZOOTBeAeHNsI IPOMITPeATIPUSTHA.

74. | OCHOBHbIE KaueCTBeHHbIe 10Ka3aTe/l BOZAbl 000POTHBIX CUCTEM BO/IOCHAOKEHMS.

75. | Pacuet yiiepba oKpy»karoliei cpese.

76. | BogHOoe X03SMCTBO ITPOMITPETIPUSTHA, 000POTHBIE CUCTEMBI BOIOCHAOKEHHMSI.

77. | CynHOCTh XMMUYECKHUX METOZI0B OUHMCTKH CTOYHBIX BO/.

78. | PeareHTbl, MCIIO/Ib3yeMble [I7151 OKUCUTE/IbHBIX U BOCCTAHOBUTE/IbHBIX METOJJOB OUHMCTKHU

6.3. YueOHO-MeTOuecKOe M MH(OPMaHOHHOE 00ecrieueHHe CaMOCTOATEe/TbHOM PadoThI

JIuteparypa:

Yiakor B.S1. CoBpeMeHHbIe MPO6/IEMbI 3/IEKTPOIHEPTeTHKY [ DJIEKTPOHHBIN pecypc]:
yuebHOoe rocobue/ YiakoB B.fl.— DneKTpoH. TeKCTOBbIe faHHble.— Tomck: ToMcKui
MoJIMTeXHUUeCcKr yHuBepcutet, 2014.— 447 c.— Pexxum focrtymna:
http://www.iprbookshop.ru/34715.html.— 3B5C «IPRbooks»

Boponun A.M. CoBpeMeHHbIe ITP00JIeMbI TEMJIOra30CHA0KeHKsT HaCe/IeHHbIX MECT U
TIpeATIpUATHN [ D/1eKTPOHHBIN pecypc]: yue6HOe rocobue (Kypc nekuuii)/ Bopounn A.M.—
ONeKTpOH. TeKCTOBbIe JaHHble.— CTaBpornosb: CeBepo-KaBka3ckuil (eiepanbHblil
yHuBepcureT, 2014.— 199 c.— Pexxum foctyna: http://www.iprbookshop.ru/63223.html.—
9BC «IPRbooks»

CoBpemMeHHbIe TTP001eMBbI 3KOIOTHUH Y TIPUPOJOTIOIb30BaHuUs [ D/1eKTPOHHBIN pecypc]:
yuebHO-MeTouueckoe rocobue/ T.I'. 3eneHckasi [ Ap.].— OneKTPOH. TeKCTOBbIE JJaHHLIE.
— CraBponoJib: CTaBpoIo/IbCKUM FOCyAapCTBeHHbIN arpapHbii yHuBepcureT, 2013.— 124
c.— Pexxum gocryna: http://www.iprbookshop.ru/47355.html.— 9B5C «IPRbooks»

HaBbigoB A.I1. OCHOBBI MeXaHUKH >KUAKOCTH ¥ ra3a (CoBpeMeHHbIe PO0/IeMbl TEXHUKH,
TeXHOJIOTUM U UH)KeHEePHBIX pacyeToB) [D/1IeKTPOHHBIN pecypc]: MoHorpadwust/ []aBbij0B
A.IL., Bamuynnua M.A., KapataeB O.P.— DeKTpoH. TeKCTOBbIe faHHble.— KasaHb:
KazaHckuii HallMOHaNbHBIN UCC/Ie0BaTeIbCKUM TEXHOJIOTMYeCKU yHUBepcuTeT, 2014.—
109 c.— Pexxum goctyna: http://www.iprbookshop.ru/63753.html.— 3BC «IPRbooks»

Pynenko E.FO. CoBpeMeHHbIe TIP0O0/IeMbI KOJIOTHH, SHEPTO- U PeCypcocOepeskeHus B
O6uoTexHoOrUM [ D/1€KTPOHHBIN pecypc]: 1abopaTopHbIi pakTUKyM/ Pynenko E.FO.—
OneKTpOH. TeKCToBble JaHHble.— CamMapa: CamapCkuii roCcyiapCTBeHHbIM TeXHUYeCKUi
ynusepcureT, ObC ACB, 2018.— 51 c.— Pexxum pocryna:
http://www.iprbookshop.ru/90918.html.— 9B5C «IPRbooks»




7. OneHouHbIe CpejCTBa
7.1 Boripochl K py0e)XHBIM aTTeCTal[HAM

7.1.1 Bonpochl K epBo¥i py0e)XHOM aTTecTaluu _

1. Turbl 3HepropecypcoB. Bo3MOKHOCTU UCI0/1Ib30BAHUS PA3/IMUHbIX THUIIOB SHEPropecypcos.

2. | TIporHo3bI pacrojiaraeMbix 3aracoB ¥ UX WCYePIIaHus.

3. | IIpo6ieMsl O6BIUM U TPAHCIIOPTa He(pTH.

4. | PasBezouHoe OypeHue U po6ieMbl 00YCTPONCTBA MECTOPOXKIEHHUS.

5. | ITpo6sieMbl SKCIUTyaTaly HePTAHBIX MeCTOPOXKJEHHIA.

6. | IIpo6GreMbl 5KoMOrMUeCKoi 6e30MacHOCTH NpH A00bIYe ¥ TPAHCTIOpTe HeTH.

7. | Beibop Tpacc A/l MarucTpaabHbIX He()TerpPOBO/0B.

8. | Hagé&XHOCTh HepTErpOBOOB, AUArHOCTHUKA COCTOSAHUIA TPYyOOIIPOBOOB, MPOO/IeMbI yTeUeK.

9. | TaHKepHbIe MePeBO3KU CbIPOW HeTU U HePTENPOAYKTOB.

10. | ITpobnembl mepepabOTKY ChIPOI He(TH, 3arpsi3HeHNe TPYHTOBBIX BO/.

11. | TTporHo3el pacriosiaraeMblx 3aracoB ra3a ¥ BO3MOXXHOCTH UX MCUepIIaHusl.

12. | TpaHcriopTMpoBaHUe rasa Io ra3ornpoBojaM, CTPYKTypa ra3ornpoBO/0B

13. | ITpobsieMbl 10OBIYM 1 TPAHCIIOPTA ra3a

14. | Pa3BeiouHoe OypeHue v Tpob/ieMbl 00YCTPOMCTBA ra30BbIX MECTOPOXK/IEHUH.

15. | TIpo6sieMbl 3KCTUTyaTal[il MECTOPOXK/IEHHSL.

16. | YTuiuszauusi — MOTEHLMaJbHOM  SHEPrUd  MarucTpaJbHOIO  MPUPOJHOTO  rasa  Ha
ra3opas/jlaTOYHbIX M ra3opacrnpe/ie/IMTe/IbHbIX CTAaHLIUSIX.

17. | IIpobyieMbl 3KO/I0rHYeCKOi 6e301MacHOCTH TIPH /10ObIUe U TPAaHCTIOPTe MPUPOZHOrO Ta3a.

18. | Y20:b. TIporuo3sI pacronaraeMbixX 3aracoB U X MUCUepIIaHus.

19. | IIpo6nembl 706BIUM ¥ TPAHCTIOPTA YIS,

20. | ITpobaembl 9Komoruyeckoi 6e30macHOCTH Npu 100bIUe U TPAHCTIOPTE YIS

21. | I'oprouue cnamybi. TIPOrHO3LI paconaraeMbixX 3aracoB U X UCUepIIaHus.

22. | TIpoGieMsl 406bIYM U TPAHCTIOPTA TOPHOYMX C/IAHLIEB.

23. | ITpobaembl 9Kooruyeckoii 6e30macHOCTH MpH /J00bIYe ¥ TPaHCTIOPTe TOPIOYMX CJIaHLIEB.

24. | TIpo6eMbl IPOU3BOACTBA ¥ TPAHCIIOPTA AAE€PHOr0 TOILIMBA.

25. | TIpo6neMbl  3KONOTHYeCKOW 0e30MacHOCTH TIPU TIPOW3BOACTBE M TPAHCIIOPTE SiIEPHOTO
TOI/IUBA.

26. | OCHOBHbIE IPEUMYIL[eCTBA TEPMOSIZIEPHON SHEPTreTUKU

27. | Tunel TepMosiiepHBIX PEaKTOPOB.

28. | IIpobaemMsbl ymipaB/sieMOro TePMOSiIEPHOTO CUHTe3a.

29. | TIpobeMsl yep>KaHus TJ1a3Mbl B TEPMOSIIEPHOM peaKkTope.

30. | TTpobsiemMbl TETIOOTBOZIA B TEPMOSI/IEPHBIX PEAKTOpaX.

31. | TpafiuLIMOHHBIE U HETPAJULIMOHHbIE UCTOYHUKU SHEPTUM.

32. | 3amackl ¥ JUHaMUKa TTOTpe6/IeHus1 SHepPropecypCoB, rnoauThka Poccuu B obsiactu
HETPa/IUIUOHHBIX ¥ BO30OHOB/ISIEMBIX HCTOUHHUKOB SHEPTHH.

33. | OcHOBHBIE 00BEKTHI HETPAAULIMOHHOM 3HepreTuku Poccuu. ConHeuHast 3Heprust

34. | ConHeuHasi sHeprusi. O6béMbI U 3pPeKTUBHOCTb NTPUMeHeHHsI.

35. | I'eotepmanbHas sHeprusi. Pacripesiesierrie, 06béMbI U 3¢ (eKTUBHOCTh TPUMEHEHHUsI.

36. | BetpoBas sHeprus. Pacripesienenuie v 3¢(eKTUBHOCTb IPUMEHEHUSI.

37. | BosiHoBasi sHeprus. VimMeroliiecsi BO3MOXKHOCTH U 3 (eKTUBHOCTb TPUMeHEHUs].

38. | [NpunuBHas sHeprus. ViMeronuecs BO3MOKHOCTH U 3(PheKTUBHOCTh MPUMeHeHMs.

39. | VicTouHMKM reotepmManbHOro Temsa. [log3eMHble TepMaibHbIe BOJBI.

40. | 3amacel ¥ pacripocTpaHeHHe TepMasbHbIX BoZ. COCTOsIHHME re0TepMaibHOM SHEPreTUKU B PO.

41. | TerymocHabkeHMe BEICOKOTEMITEPAaTYPHOM CUIbHO MUHEPAIM30BaHHOM TepMaslbHOM BOZIOM.

42. | TerutocHabkeHWe HU3KOTEMITEPATyPHON Ma/IOMUHEPaIM30BaHHON TepMa/TbHOW BOJIOM.




| 43. | [TpsiMoe ucno/ib30BaHUe reo0TepMabHOW 3Hepruu. ['eoTepMasibHbIe 5/1eKTPOCTaHLUU

OoOpa3en 0OuieTa K mepBoi py0e)xHO#H aTTecTauu

T'PO3HEHCKWI TOCYIAPCTBEHHBIN HE®TAHOM TEXHUYECKU YHUBEPCUTET
HWHCTUTYT SHEPI'ETUKU
KA®EJIPA "TEIIVIOTEXHUKA U T'M/IPAB/INKA"

Buner Ne 1

[epBas pyGekHasl aTTeCTaIUs

'D;I/ICL[I/IHJ'II/IHEIZ «COBPEMEHHBIE HPOGJIEMBI JHEPreTUKH, TEIVIOTEXHUKHU U
Tern/ioTexXHo/JIOrun»

1 | Ilpobsiembl TeN/I00TBO/Ia B TEPMOsIZIEPHBIX peakTopax.
2 | Tunbl TepMOsIIepHBIX PEAKTOPOB.
3 | [IpobieMsl yripaB/sieMoro TepMOsi/IepHOTO CHHTe3a.

3aB. kaeppoii «T u I'» P.A-B. Typnyes

7.1.2. Bonipochl KO BTOPOH PYOe)XHOHN aTTeCcTaluu

MHTeHCUBHOCTE COJIHEUHOI'O H3/Ty4YeHHs

KOHCTPYKL[I/IH N MaTepHrdJibl COJIHEUHBIX 3/IEMEHTOB.

Boan-aMnepHaﬂ XdPpAKTePpUCTHKA COJTHEUHOI'O 3JIEMEHTd

doTo3MeKTprUeCcKre CBOMCTBA P—N Tiepexo/a.

KﬂaCCHq)HKaHHH 1 OCHOBHBIE 3/1eMEeHTHI I'e/IMOCHUCTEeM.

KoH1ieHTpHpyolye rerMonpreMHUKY. [1710CK1e co/THeuUHble KOJIeKTOPBI.

OHepreTruecKkuii 6asaHC TeIJIOBOr0 aKKyMYJISITOPa

TenioBoe aKKyMy/IMPOBaHUE SHEPTHHU.

LRI |G W D=

Krnaccudukaiiysi akKkyMy/IiTOPOB Terlia.

Knaccudukaiysi akkymy/isiTOpOB Terla.

==
= O

[TporcxoxeHre BeTpa U BeTpoBble 30HbI Poccru. THIbl BeTPOSHEPreTHYeCKUX YCTAaHOBOK.

—
N

Knaccudukaipst BeTpoBUraTesieid mo nNpUHIMITY paboThI.

f—
w

PaboTa 1oBepXxHOCTH TPH /IHCTBUM Ha Hee CUJIbI BETpa.

[
e

PaboTa BeTpOBOro Kosieca KpbUIbYaToOro BeTPOABUraTe/Isl.
BetpoasiekTpocTaniy. BeTpoycTraHOBKH.

15. | BanaHc Bo306HOB/IsieMol SHepruu okeaHa. OCHOBBI ITpeobpa3oBaHusi SHePTrUU BOJIH.

16. | O6uwe cBeenns 06 MCIONIL30BAHUM SHEPTUHU MPUIUBOB.

17. | MoWHOCTL NPUIMBHEBIX TEUeHUH 1 TIPUIUBHOTO TI0LHEMa BOZLI

18. | Vicnosib30BaHre SHEPTUU NIPUJIMBOB U MOPCKUX TeUEHUM.

19. | Pecypcel TernioBoii SHEPruM OKeaHa.

20. | Cxema OTOC, paboTaroleli 0 3aMKHYTOMY LMKy,

21. | Ucnonp3oBanue repernaza TeMIiepaTyp okeaH-aTMocdepa.

22. | IlpsimMoe ripeobpa3oBaHue TeTJIOBOM SHEePrHyHu.

23. | DHepreTvKa Ha HeTpaJWLIMOHHbBIX BU/AaX TOILIVBA.

IMPUMEHEHUSA B KA4YECTBE TOI/IMBA

24. | Illema, otxoxbl JiecoriepepaboTky, TOpd. YC/IOBUST HCIO/IB30BaHUS, MPOO/IEMBI,

OIIBIT

25 | Panc, 6uoataHoJ, 6uoau3ess U ap. — pobseMbl cOopa v pUMeHeHHsl.

26 | 3onbl apdekTrBHOTO NMpUMeHeHwMst. I1pobsieMbl cOopa ¥ ceseKIHH.




27

[TepepaboTKa Maces1, CXKMUTaHUe TOKCUYHBIX OTXOZIOB.

28

BTopuuHble 3Hepropecypchl pa3Horo rmoTeHIHaia.

29

[TpombiiiieHHbIe CTOKH. VcIio/ib30BaHHe OMO-CTOKOB.

30

[TpobJsieMbl pa3BUTHS ¥ COBEPILIEHCTBOBAHUS CXeM 1M KOHCTPYKILMH TeTJI0-3HeproyCTaHOBOK.

31

[TapoTypOWHHBIE ITUKIIbI.

32

["a30TypOWHHBIE 1TUKJTBL.

33

[Tapora3oBble LUKJIBI.

34

Bunaphsle 1ykiabl. MI'I 1IUK/IBI.

35.

LuK/1bl U KOHCTPYKTUBHBIE cxeMbl ADC.

36.

XOJIO,E[I/IJIBH]:IE IUKIJIBI.

37.

Pabouue Tesia. KOHCTPYKIMOHHBIE MaTepHaIb.

38.

3Pp03HMOHHO-KOPPO3UOHHBIE MPOLECCHI.

39.

CoueoT/io)KeHue.

40.

[TapoBbie TypOMHBI Ha BJIaKHOM Tiape.

41.

I"asoBble TypbuHbl. Komripeccopsl. Hacockl. [TaporeHepaTopsl.

42.

BoaHo-XxvMHUUuecKre peyKUMBI.

43.

KOHAEHCBL[I/IOHHBIQ YCTaHOBKH.

44.

Teryio0OMeHHUKU.

45.

3arnopHas arnmapaTypa. Tpy6orpoBo/pbl.

46.

OO6mas knaccruuKarys OpraHuyeCcKoro TOTUIMBA.

47.

OCHOBHBI€ TeIJIOTeXHUUEeCKHue XdPAKTEPUCTHKKU OPraHH4YeCKOro TOILJIMBA.

48.

CocTas ToImIMBa. Fopmque 1 OasyIaCTHLIE COCTaBJIAIOLIHE TOIJIMBA.

49.

Teruiora cropaHusi TOmIMBa. XapakTepUCTUKHU 30J1bI

50.

OKOJIOrHyecKue HPO6J'I€MBI SHEPreTUukKH.

51.

MecTo HeTpaZIMIIMOHHBIX UICTOUHUKOB B y/IOBJIETBOPEHUU YHEPTeTHUECKUX TTOTPeOHOCTeH
yesioBeKa.

52.

XapaKTepI/ICTI/IKI/I OCHOBHBIX IMTPOMBINIVIEHHBIX UCTOYHHUKOB BLI6POCOB 3dI'pA3HAOIINX BEIeCTB.

53.

OcHOBHbIe MOKa3aTe/l HOpPMUPOBaHUS KaueCTBa OKPY Karolleil cpefibl U BpeJHbIX BellleCT B
TIPOMBIIIIJIEHHBIX BBIOPOCAX.

54.

bananc BoionioTpebieHyst M BOZOOTBeJeHUsI TTPOMIIPeATIPHUSITHH.

55.

OcCHOBHBIE KaueCTBEHHbIE TI0Ka3aTeu BO/JbI O60pOTHbIX CUCTeM BO,E[OCHEIG)KQHI/IH.

56.

Pacuer yuiepba oKpy»Karolei cpefe.

57.

BoziHOe X0351CTBO ITPOMIPEeANPUITHAN, 000POTHBIE CHCTEMbI BOAOCHA0KeHHsI.

58.

CYH_[HOCTB XUMHWYECKHNX MeTOJ0B OUMCTKH CTOYHBIX BO/.

59.

PeaFEHTbI, HCII0JIb3yeMbIe /i OKHMC/IMTE/IbHBIX 1 BOCCTAHOBUTE/IBHBIX METOA0B OUHMCTKHU

60.

HpeI/IMYLLleCTBa N HEeJOCTATKU XUMHUYECKHNX MeTOA0B OUNCTKH, 06/1acTh IMpHUMEHEHUS.

61.

MexaHu3Mbl OHMO/IOTMUYEeCKOI0 OKUCIEHHUS BpeJHbIX BellleCTB B CTOYHBLIX BOJdX.

62.

O6nacts npuMeHeHus1, 3 (HeKTUBHOCTh U MPeUMYILLeCTBO O10/IOrHUeCKUX MeTOJJ0B OUMCTKU
BO/I.

63.

dakTopbl BiusitoIre Ha 3¢hheKTUBHOCTh paboThl OMOIOTMUECKHUX OUMCTHBIX COOPY KEHUH.

64.

MeTo/ibI TpeiBapuTeIbHOM 00pabOTKKM 0CaJJKOB CTOUHBIX BOJI, UX (hHU3HUUecKast CYIITHOCTh U
Ha3HaueHHe: cTabWIn3aliys, KOHAUIIMOHUPOBaHHe, 00e3BOKUBAHUE.

65

OcHOBHEBIE HallpaBJ/IEHUA Hepepa60TK1/I rajbBdHOII/IAaMOB, HECl)TEH_U'IaMOB " rOpOACKHX 0CaJIKOB
CTOYHBIX BOJ.

Oo0pa3sery 6ueTa KO BTOPOH Py0e)XHO# aTTecTanuu

T'PO3HEHCKU I'OCYIAPCTBEHHBIN HE®GTAHON TEXHUYECKUY YHUBEPCUTET
WHCTUTYT SHEPTETUKHA
KA®E/JIPA "TEIIJIOTEXHUKA U T'HM/IPAB/IUKA"

Buner Ne 1




Bropas py6exHas arrecranus

,D;I/ICL[I/IHIII/IHEIZ «COBPEMQHHBIE HPOGJIeMbI JHEPreTUKH, TEIUVIOTEXHUKHU U
Ten/ioTexXHo/JiIOruun»

BropuuHble SHepropecypchl pa3Horo rnoTeHMana.

[TpombiiuieHHbIe CTOKH. Mcrioib30BaHNe OMO-CTOKOB.

HPO6]'I€MBI Pa3BUTHA U COBEPIIEHCTBOBAHUSA CXeM U KOHCTPYKI_[I/Iﬁ TEI10-5HEProyCTdHOBOK.

3aB. kadezpou «T u I'» P.A-B. Typnyes

7.2. Bonpockl K 3K3aMeHy 10 guciuiuinHe «CoBpeMeHHbIe MP00/1eMbl YHEPTeTHKH,
TeI/IOTeXHUKH U TeIJIOTeXHO/10TUH»

1. | Tunsl sHepropecypcoB. B03MOXXHOCTU MCII0/Ib30BaHUsI Pa3/IMUHBIX TUIIOB 3HEPropecypCoB.
[TporHo3sl pacriosiaraeMbix 3aMacoB U UX MCYepIiaHusl.

2. | ITpo6neMsl fo6bpIuM U TpaHcriopTa HeTH. PasBemouHoe GypeHue U rpoG/eMbl 00yCTPOKCTBA
MecTopoXxaeHus. [IpobsieMbl SKCITyaTalui HeTIHBIX MECTOPOXK/EHUH.

3. | IIpo6sieMbl 3KOI0rMUecKol 6e30macHOCTH Npu 4o0blye U TpaHcropre HedTu. BriGop Tpacc
IS MaruCTpaibHbIX He(TerpOBO/IOB.

4. | HagéxHocTb HedTenpoBo/oB, JUarHOCTHKA COCTOSIHMI TPY6OMpOBO/IOB, MPOGIEMbI yTeUeK.
TaHKepHbIe NTepeBO3KU CbIpol HePTU U HeTernpoyKTOB.

5. | TIpo6Gembl TIepepaGOTKU CHIPOi HeTH, 3arpsisHeHHe IPYHTOBBIX BO/I,

6. | [lporHo3bl  pacriojiaraeMbIx — 3alacoB — rasa U BO3MOXXHOCTH WX HCYepraHusl.
TpaHcriopTHpOBaHKe rasa Io Ta30MpoBojaM, CTPYKTypa ra3orpoBofoB. [Ipobsiembl foObuM U
TpaHCIIOpTa rasa

7. | PasBegouHoe OypeHue U Tpo0OeMbl 00yCTPOMCTBA Ta30BbIX MECTOPOXKJeHWH. IIpoGsembl
9KCIUTyaTalldd MeCTOPOXK/IEHHSI.

8. | Yrwimsauua — IOTeHLMaNnbHOW  SHEPrMM  MAaruMcTpaJbHOrO — INPUPOAHOrO  rasa  Ha
ra3opasJjaToOuHbIX M Tra30pacIipe/ie/IUTe/IbHbIX CTaHIUSAX. IIpo6sieMbl  3KOJI0rMYeCKOM
6e30macHOCTH TpH /[00BbIUEe W TPAHCIIOPTE MTPUPOJIHOTO Ta3a.

9. Yeonb. TIporHo3bl pacriojiaraeMbiX 3aracoB M WX wucuepriaHus. IIpobieMbl A00bIUM |
TpaHcrnopTa yris. [Ipo6siemMbl 3K00rMuecKoi 6e301acHOCTH TIPY A00bIUe ¥ TPAHCIIOPTE YTJIsl.

10. | I'oprouue caanybl. TIporHo3bI pacnosiaraeMbIx 3aracoB U UX Mcueprianvs. I1pobiemMsl 100bUN U
TPAHCIIOPTa TOPIOUMX cJiaHLeB. [IpobGmembl 3Ko/OrMUeckor 0e30macHOCTH TpH AoObue U
TPaHCIIOPTe TOPIOUMX C/IaHLIeB.

11. | ITpo6nembl MPOM3BOCTBA M TPAHCIIOPTA SiA€PHOTO TOTUIMBA. [Ipo6ieMBbl 9K0/IOrHuecKoi
6e30MacHOCTY MPU NMPOU3BOJCTBE U TPAHCIIOPTE sIIePHOTO TOILIMBA.

12. | OcHOBHBIE IPEMMYIIIeCTBA TEPMOSIZIEPHOU SHepreTUKU. THUIIbI TepMOsIIePHBIX PEaKTOPOB.

13. | [IpobyieMbl yIIpaB/IsiEMOT0 TEPMOSIZIEpHOTO CHHTe3a. [Tpo6/ieMsbl yaep>KaHUs T1/1a3MbI B
TepMosiZiepHOM peakTtope. I1pob/ieMbl TETJIOOTBO/IA B TEPMOSIAEPHBIX peaKTopax.

14. | TpaguIoHHbIe U HETPAAMIMOHHbIE WCTOUHWKK SHEpPruy. 3arachl U AWHAMUKA TMOTpeOIeHus
SHEepPropecypcoB, TMOJWTHKa Poccuu B 00/1aCTM  HETPAJUIIMOHHBIX W BO300HOBJISIEMBIX
MCTOYHHUKOB SHEPI'UH.

15. | OcHoBHbIe 00BEKTHI HETPAAULIMOHHOM 3HepreTrku Poccun. ConmHeuHast 3Heprusi. OObEMBI U
3¢ deKTUBHOCTh IPUMEeHEeHUs.

16. | T'eorepManbHasi sHeprusi. Pacripesenienuie, 00b€MbI M 3P PeKTUBHOCTb NTPUMEHEeHUs].

17. | BetrpoBas 3Heprusi. Pacripesienenue v 3peKTUBHOCTb NpUMeHeHus1. [IporcxoxieHune BeTpa U
BeTpoBble 30HbI Poccuu. Tumel BeTposHepreTUueckux ycraHoBoK. Kiaccupurkanys
BeTpOJBUraTesiel 1o NMpuHOUIy paboTel. PaboTa MOBEpXHOCTH IpY /IeHICTBUY Ha Hee CUJIBI
BeTpa. Berpoanekrpocranimu. BeTpoycTaHoBKHU.

18. | BonHOBas sHeprus. Vimetoruecs: BO3MOXXHOCTU U 3(heKTUBHOCTL puMeHeHus1. bayaHc
B0300HOB/IsIeMOM SHepruu okeaHa. OCHOBHI peobpa3oBaHus SHepruu BoyiH. O0111e CBeIeHUs




00 MCM0/Ib30BaHUH SHEPTUH TTPUHMBOB.

19. | I1 punuBHas sHeprus. Mimetolijecst BO3MOYKHOCTH Y 3¢ (HeKTUBHOCTh NTpUMeHeHus1. MOIIHOCTh
TPWIUBHBIX Te€UEHUM U NPUIMBHOIO MOAbeMa BoAbl. Vcrnoib30BaHMe SHEPryUy NIPUIUBOB U
MOPCKHX TeueHuH. Pecypchl TeryioBoii sHepruu okeaHa. Cxema OTOC, paboTaroliieit 1o
3aMKHYTOMY LIMK1y. Vcrosb30BaHMe repernajia TeMnepaTyp okeaH-aTMocdepa.

20. | cToyHuKM reoTepMasibHOro Teria. [Tog3emMHble TepmabHble BOAbI. 3arnackl U
pacrpocTpaHeHre TepMabHbIX BoZ. COCTOsIHHME re0TepMajbHOM SHepreTUKu B PD.

21. | TertocHab>KeHHe BBICOKOTEMIIEpATypHOI CHIbHO MUHEPaIM30BaHHOW TepMalbHOW BOZOM.
TeriocHabkeHUe HU3KOTeMITepaTyPHOM MaJlOMUHEPaIM30BaHHON TepMasibHOU BoZioM. [Ipsmoe
VICII0/Ib30BaHKE re0TepMajibHOM SHepruu. I'eoTepmasibHble 371eKTPOCTaHLIMU

22. | ITHTeHCHUBHOCTb COJTHEYHOrO U3nyvyeHusi. KOHCTPYKLMS ¥ MaTepUaslbl COJIHeYHBIX 3/IeMEeHTOB.

23. | BonbT-amIiepHas XapakKTepUCTUKA COJTHEUHOro 3/1eMeHTa. ®OTO3/IeKTpUYecKrie CBOWCTBA p-N
repexo/a.

24. | KnaccubuKalysi ¥ OCHOBHBIE 3/IeMEHTBI TeJIMocucTeM. KOHIIeHTPUpYIOLIKe IeTMONPHeMHUKH.
Il10cKue conmHeyHble KOJIJIEKTOPBbI.

25. | DHepreTuuecKuii GasaHC TEMIOBOr0 aKKyMyisaTopa. TersioBoe akKyMyIMpOBaHKe SHEpPryM.

26. | Knaccudukanys akkyMyasTopos Teria. [Ipsmoe rpeobpa3oBaHye TerioBoil SHeprum.

27. | HeTpasuiiMoHHbIe U BO30OHOB/IsIEMbIe HCTOUHUKH SHEPTHUH

28. | DHepreTvKa Ha HeTPAJWI[MOHHLIX BHAAX ToruiMBa. lllerma, oTxozpbl JiecoriepepaboTKu, TOpd.
Y c/10BHSI KCTIOIH30BaHUS, MPOOJIEMBI, OTIBIT MPUMEHEHHs] B KaueCTBe TOTUTUBA

29. | Panc, 6uosTtaHos, 6uoausens U Ap. — npobsieMbl cOopa U npuMeHeHHUsl. 30HbI 3G GEKTUBHOTO
npuMeHeHws1. [1po6sieMbl cOopa U cesieKIyu.

30. | ITepepaboTka mMaces, CXKUraHUe TOKCUYHBIX OTXOZ0B. BTOpUUHBIe Hepropecypchbl pa3HOT0
noteHuasa. [IpomeiiiieHHbIe cTOKH. Mcriosib30BaHre OMO-CTOKOB.

31. | IIpobsembl pa3BUTHS U COBEPILIEHCTBOBAHUS CXeM M KOHCTPYKILMH TeTI0-3HeproyCTaHOBOK.
[TapoTypOMHHBIE [UKJIBI.

32. | I'a3oTypOuHHBIe UKL [Tapora3oBbie 1[UKJIbL.

33. | bunapuble nykibl. MI'ZI pukisl. Lukisl ¥ KOHCTpyKTHBHBIe cxembl AJC. XosoAuibHble
LIMKJIBI.

34. | Pabouue Tena. KOHCTPyKLIMOHHBIE MaTepHasibl. IPO3MOHHO-KOPPO3UOHHbIE MPOLIeCCHI.
CoJieoToKeHue.

35. | [TapoBbie TypOMHBI Ha BJIaKHOM Tiape.

36. | I'a3oBbie TypbuHbl. Komnpeccopsl. Hacocsl. [TaporeHeparopsi.

37. | BogHo-xuMHUecKre pe>kuMbl. KoHjeHCaITMOHHBIe YCTAaHOBKH. Terioo0MeHHUKH.

38. | 3arnopHas anmapatypa. Tpyb6ornpoBopbI.

39. | Obujas K1accudpuKaLys OpraHuueckoro TornBa. OCHOBHBIE TeT/IOTeXHUUECKHe
XapaKTePUCTUKUA OpraHu4yeckoro Toruimea. CoctaB Torumea. ['optourie U 6asiacTHbIE
COCTaBJISIFOLIMe TOIIMBA. TernioTa CropaHys TOMIMBa. XapaKTePUCTUKHU 30J1bI

40. | Dxonoruueckue rpobsemMbl SHepreTUKU. MecTo HeTpaZULIMOHHBIX UICTOUHUKOB B
y/IOBIETBOPEHUU YHEPTeTHUECKUX MTOTPeOHOCTeH ueioBeKa. XapaKTePUCTUKH OCHOBHBIX
TIPOMBIIIIJIEHHBIX UICTOUHUKOB BHIODOCOB 3arpsi3HSIIOIIMX BeleCTB.

41. | OCcHOBHBIe TTOKa3aTe/ld HOPMUPOBAHUS KaueCTBa OKPY Karolllel cpe/ibl U BPeHBIX BelleCT B
TIPOMBIIIIJIEHHBIX BbIOpocax. baaHc BogonoTpebieHNs ¥ BOJOOTBeleHHsI POMITPeAIPUSITUA.

42. | OCHOBHBIe KaueCTBEHHbIE MTOKA3aTe/r BO/[bI 000POTHBIX CUCTEM BO/IOCHaOXKeHUs1. BogHoe

X03SICTBO MPOMIMPeANPHUSITUNA, 000POTHBIE CHUCTEMbI BOJOCHAOKeHUsI.

OOpa3ery 3K3aMeHAJMOHHOr0 OU/IeTa Mo AUCIUITHHE

T'PO3HEHCKW TOCYIAPCTBEHHBIN HE®TAHOW TEXHUYECKU YHUBEPCUTET
HHCTUTYT SHEPI'ETUKU
KA®EJIPA "TEINIVIOTEXHUKA U I'JTPAB/INKA"




,Z[I/ICL[I/IHIII/IHa COBQEMEHHbIe HQOGJIEMBI JHEPreTuKH!, TeIJIOTEXHUKH U

Ten/JioTeXHo/JI0Irum

Cemectp - 3

I'pynna T3C, 30I11-21

Buner Ne 1

1. | OcHoBHbIe NperMyIL[eCTBa TePMOSIIePHOM SHepreTUKU TUIIbI TePMOsiIePHBIX PeaKTOPOB.

2. | 'eorepmasnbHast 3Heprusi. Pacripesienienre, 06b€Mbl ¥ 3¢ (eKTUBHOCTh PUMEHEeHUsI.

3. | BonbT-aMriepHast XapakTepHCTHKA COTHEUHOT0 37ieMeHTa [1pob6sieMbl pa3Butus u
COBEpLIEHCTBOBaHKSI CXeM M KOHCTPYKLIMH TeJI0-3HeproyCcTaHOBOK.

4. | OcHOBHBIE MTOKAa3aTeIn HOPMHDPOBAHUA Ka4eCTBd OKPY)KaIOLLIEI‘/JI CpeAbl M BpeJHBIX BEILIEeCT B
IMPOMBIIIJIEHHBIX BI:I6POC8X.

3aB. Kadepoii
«TeryioTeXHUKa ¥ TU/IpaBIMUKa» P.A-B. Typnyes

7.3 Tekyuuii KOHTPOJ/Ib

Bonpochl K NpaKTHYeCKHM 3aHATHAM

OHepreTruecKnii 6asaHC TeMI0BOro aKKyMysisitopa. TerioBoe akKyMy/JTMPOBaHUe SHEPTHH.

Knaccudukanys akkyMmyisiTopoB Teruia. [Ipsimoe ripeobpa3oBaHye TeNIOBOM SHEPTUH.

HeTpaAI/IL[HOHHLIe 1 BO300OHOB/IIeMble UICTOUHUKU SHEprun

RN

HapéxHocTs HepTenmpoOBOZOB, [UAarHOCTHKA COCTOSIHUN TPyOOIIPOBO/OB, MPOOIeMbl yTeyek.
TaHkepHbIe NIepeBO3KU ChIpoW HeTU U HeTerpoyKTOB.

v

ITpobeMbl epepabOTKY ChIPOH He()TH, 3arpsis3HeHNe TPYHTOBBIX BO/.

[TporHo3bl  pacrmosaraeMbix — 3aracoB — Trasa M BO3MOXXHOCTM WX HCUEpIaHUs.
TpaHcropTHpoBaHHe rasa 1o ra3onpoBoaM, CTPYKTypa ra3onpoBo/ioB. [1pobsiembl 100buM 1
TPaHCIIOpTa rasa

Pa3BesjouHoe OypeHue u TipobsemMbl OOYCTPOMCTBAa Ta30BbIX MeCTOPOXJeHWH. IIpobaembl
9KCIUTyaTaliyd MeCTOPOXKIeHMUS.

®

OcHOBHbIe MperuMylilecTBa TePMOsiIepHOM SHepreTUKU. TUTIbI TePMOsIePHbIX PEAKTOPOB.

[TpobsieMbl yIipaB/sieMOro TepMosiZiepHOro cuHTe3a. [1po6sieMbl yiepKaHus T1a3Mbl B
TepMosiZiepHOM peakTtope. [1pob/ieMbl TETJIOOTBO/A B TEPMOSAEPHBIX peaKTopax.

10.

Toptouue caavybi. TIporHO3bI pacroiaraeMblixX 3aracoB U Ux ucyeprianus. [Ipobsembl 106b1uM 1
TPaHCIIOPTa TOpIOUMX cJiaHLeB. [Ipobmembl 3Ko/mOrMueckoi 0e30macHOCTH TpH A0ObUe U
TPAHCIIOPTe TOPHOUMX CJIaHLIEB.

[IpakTrueckoe 3aHaTre Nel
[Tpo6embl 3K00TMK U 6€30MacHOCTH MpH 00bIUe
Y TPAHCIIOPTUPOBKE YHEPTeTUUECKOTO ChIPhSI




[TpakTrueckoe 3aHsiTre No2

['eoTepmasibHasi SHeprusi U ee MpYMeHeHHe

ITpakTrueckue 3aHsaTHe Ne3

[TepBbIe OMBITHI UCIO/Ib30BaHMUsI COTHEUHOM SHepruun

[IpakTrueckoe 3aHsiTue Ned

BETpOBHepFETI/I‘-IECKI/Ie YCTadHOBKH. BHEPFHH BETpA.

[TpakTueckoe 3aHaTre No5

TornnmuBHbBIE 3JIEKTPOCTAaHLIMKU U KOTE€/IbHbIE

IIpakTrueckoe 3aHsaTHEe Neb
ADC
[IpakTriueckoe 3aHsTve No7

OHepropecypcocOepexxeHre Kak Crioco0 3aluThl OKpYsKarolleld cpefibl



7.4. OnucaHue TOKa3aresjeil U KpUTepreB OLleHWBAaHUSI KOMITeTeHLIMM Ha Pa3/IMUHbIX 3Tarax Ux (OPMUPOBaHUs, OIMCaHUe

IIKaJ/Ibl OLIeHWBAHHA.

Taonuna 7
IL1anupyembie pe3y/ibTaThbl 0CBOEHHS KpuTepun onieHMBaHKA Pe3y/IbTATOB 00yUeHHs HaumenoBanue
KOMIIeTEeHIIUH OLIEHOYHOI'0
41-60 6an1oB cpeacTBa

MeHee 41 6anioB
(HeyJ0BJIETBOPHUTE/IHHO)

(YAOB/IETBOPUTE/IHHO

)

61-80 6a10B
(xoporro)

81-100 6a110B
(oT/IHYHO)

OIIK-3. CrniocobeH IeMOHCTPUPOBAThH TIPUMEHEHME OCHOBHBIX CITOCOO0B TMOTyYeHus, TpeoOpa3oBaHusl, TPAHCTIOPTA W UCTIOBE30BaHUS TETIOThI B TEMIOTEXHIUUECKUX
YCTaHOBKAaxX U CUCTeMax.

3HATb: CdopmupoBaHHbIe, CdopmupoBaHHbIe
- OCHOBHBIE MeTOAbl  JOObIUM U HO CoJleprKaliye CHUCTeMaTH4ecKre
pasBefiKu MEeCTOpOXK/IeHU OT[ie/IbHBIe 3HaHUA
yI/1eBOLOPOLHOIO ChIPbS; ripoberbl 3HaHUsI
- THUIBI 3HEepropecypcos,
BO3MO>KHOCTH VICTIO/Ib30BaHMs
®parmMeHTapHble 3HaHUS HenoJiHble 3HaHUA
pas/MYHbIX TUIIOB SHEPrOpecypcCoB.
W ux xapakTepHCTHKY;
- mipobembl SKCIUTyaTalyy
MeCTOPOJKeHUH PasIUUHbIX
3Hepropecypcos;
yMeTb: YactuyHble ymMeHUs Henonxble ymeHus YMeHus NONHEIe, CdopmupoBaHHble
- yMeTb OIpefieATh NOTpebHOCTH JOIyCKaoTCs VMeHMsI
TIPOU3BO/ACTBA B TOIIUBHO- HebosbLIIMe
SHepreTU4YeCcKux pecypcax, OIIMOKH
MOZIrOTOBKE o6ocHOBaHUM
TeXHUYeCKOro 1IepeBOOPYIKeHUs,
pasBUTUSA SHeproxo3sucTBa,

DEKOHCTPYKIMM ¥  MOJepHH3aluu
TIPeINPUATHIN - UCTOYHUKOB SHEPTUU
Y CHCTeM 3HeproCcHabKeHHs;

Keiic-3apanus,
3a/IaHUS JIIST
KOHTPOJILHOM
paboThl, TeMbI
pedeparos,
JTOKJIA/IOB.




BJ/1a/i1eTh:

METO/JaMU KJ'[aCCI/ICl)I/IKaL[I/H/I OCHOBHBIX
3JIEMEHTOB TI'e/IMOCUCTEM

CTIOCOOHOCTBIO K OTIpe/e/IEHHI0
rokasaTesiell TeXHWYECKOTO YPOBHS
MPOEKTUPYEMBIX ~ OOBEKTOB WU
TeXHOJIOTUYECKUX CXeM;

TPOrHO3aMu pacrionaraeMbIx
3aracoB HEPropecypcoB pa3InyHOro
TPOUCXOXK/EHUST W TIPeJICTaBJIATh
yCJIOBUSI WX  COXpaHeHuss U
BO3MO>KHOCTH UX UCUepHaHuUs;

YacTruHoe BiaJieHHe
HaBbIKaMU

HecucremaTuueckoe
MpHYMeHeHVe HaBbIKOB

B
CUCTEMATUYECKOM
TIpYMeHeHUH
HaBBIKOB
[JIOTTy CKatOTCSI
1po0eJIbI
3HaHUU

YcnemiHoe u
CUCTeMaTHueCcKoe
TpuMeHeHHe HaBbIKOB

ITK-3. I'oTOBHOCTBIO K 0becrieueHrI0 0e30macHOl paboThl HAa MPOU3BO/ICTBE M SKOJIOTHUECKOH 0e30MacCHOCTH Ha KCIUTyaTUpyeMbIx o0bekTax OTT/I.

3HATb:

npobieMbl 5KO0JIOTUUEeCKON
Oe3omacHocTd  mpU  /100bIUe W
TPAHCIIOPTe  3HEPropecypcoB [0
KOHEYHOTO MOTPeOuTess;
TPAIULIMOHHBIE ¥ HeTPaJULIMOHHbIE
WCTOYHHKHU SHEeprud, BO300HOBJIsIEMbIe
U HeBO30OHOB/sSIEMble  MCTOYHUKH
JHEpPIUy;

aHa/IM3MPOBaTh eCTeCTBEHHOHAYYHYIO
CYLHOCTb TIpo0/ieM, BO3HMKAMOIUIUX B

xoze npodeccrHoHanbHON
J1eSITe/IbHOCTH;

OCHOBBI ~ BBITIOJIHEHHSI PACUETOB C
He00X0AUMBIMU 000CHOBaHUAMU
MepOTpUSATUN o 3KOHOMUU
3HEPropecypCoB, noTpeOHOCTH

nojpasfe/ieHdii  MNpejnpusTs B
371eKTPUUECKOM, TeIUIOBOM M [PYrux
BWJlaX  SHepPru, yyacTBOBaTb B
pa3paboTKe HOPM MX pacxo/a, peXXxuma
paboThI MopasaeneHuii peINpHUsITHS,
UCXOAsg W3 WX 1oTpeOHOCTeH B

d)parMeHTaprIe 3HaHHUA

HemnonHsble 3HaHUS

CdopmupoBaHHbIe,
HO cojiepKaliye
OT/ie/TbHBIE
ripoberbl 3HaHUS

CdopmupoBaHHbIe
CUCTeMaTHUeCKHe
3HAHUS

Keiic-3amanus,
3aJlaHuUS JI7IsT
KOHTPOJILHOU
paboThl, TEMBI
pedepaToB,
JIOKJIA/IOB.




JHEPIUH.

yMeThb: YMeHusI TIOJIHbIE, CdopmupoBaHHbIe
- yMeTb TUIaHMPOBaTh U CTAaBUTH 3a/auu JIOTTYCKaIoTCS Ymenus
WCC/IeIOBAHUS, BBIOMPATh  METO/IbI HeOo/IbIIHe
9KCIIePUMEHTATBHOU paborThl, OIMOKH
UHTEpIpeTHpoOBaTh U TIPEe/ICTaB/IATh YacTUuHble yMeHUsS HemonHbie ymeHust
pe3yJibTaThl Hay4YHBIX WCC/Ie/[OBaHUH,
JlaBaTh TIPAKTHUECKWe DPEeKOMeH/IAliH
T10 UX BHEJ[PEHHIO B ITPOM3BO/ICTBO.
B/Ia/IeTh: B YcnentHoe u
- OCHOBHBIMHU XapaKTepUCTUKaMH CHUCTEMaTHUUYeCKOM CHUCTEMAaTHUUeCcKoe
TTPOMBIIIIEHHBIX HMCTOYHHUKOB MIPUMEHEHUH MPUMeHeHHe
BbIOPOCOB 3aTrPSI3HSION[UX BEIECTB; Hecucrematrueckoe HaBBIKOB HABBIKOB
MeTOJaMH Mpe/IBapUTETbHON Hacruiroe Brajiexye MpUMeHeHHe JIOTTy CKatOTCSt
00pabOTKM OCAaZKOB CTOYHBIX BOJ, UX HaBbIKAMH HaBbLIKOB TIpO0eJIBI
busznueckoi CYLJHOCTBIO u 3HaHUU
Ha3HayeHHeM, obecrieueHus

0€e30MacCHOCTH OKPY>KaloIel cpe/ibl.




8. OCco0eHHOCTH peaTH3aI[uM AUCHUIUIHHBI /I HHBA/IH/I0B U JIUI] C

OIrpPAaHUYE€HHbBIMH BO3MOXXHOCTAMM 310POBbA

[na  ocyujecTByieHUss TIPOLIEAYP TEKYIero KOHTPOJISI YCIIeBaeMOCTH U TIPOMEKYTOUHOMU
aTTeCcTaluy OOYYaroIuXCsl CO3/laHbl (POHABI OIIEHOUHBIX CPEJCTB, a[alITUPOBAaHHbBIE [Ji WHBAUOB U
JIML] C OTPAaHUYEHHBLIMU BO3MOKHOCTSIMM 3[]0POBbsi U T[I03BOJISIIOIIME OLIEHUTh [JOCTH)KEHHE HMH
3aryIaHMPOBaHHbIX B OCHOBHOW 00pa3oBaTe/bHOM TIIpOTpaMMe pe3yJ/ibTaTOB O0y4eHHSI U YPOBeHb
c(hOPMHPOBAHHOCTH BCEX KOMIIETEHIWM, 3asBJIeHHBIX B o0Opa3oBaTe/nbHON mporpamme. @opma
MPOBEeZIEHUs]  TeKyIllel aTTecTalii /i CTYJeHTOB-WHBA/IMJIOB  yCTAaHAB/IMBAeTCSI C y4YeToM
WHAWBUYAIbHBIX TICMXO(U3NUeCKUX 0coOeHHOoCTel (YyCTHO, MMCbMEHHO Ha Oymare, NMUCbMEHHO Ha
KoMIbloTepe, B (opMe TecTupoBaHUsi W T.M.). [Ipu TeCcTUpOBaHWMM [ijis C/IaOOBUASAIIMX CTY/I€HTOB
WCTIONB3YIOTCS (POH/BI OLIEHOUHBIX CPeACTB C YKPyMHHeHHbIM IpudToM. Ha 3K3ameH mpuriaiiaercs
COTIPOBOK/IAIOIIUM, KOTOpBIM  0oOecrieurBaeT TEeXHUUECKOe COIMpPOBOXKZAEHHEe CTydeHTy. Ilpu
HE0OXOIMMOCTH CTYZEHTY-UHBa/IHAY TTPeJOCTaB/ISeTCS AONOTHUTEILHOE BpeMs /IJIs TIOJrOTOBKY OTBeTa
Ha O9K3aMmeHe (W 3adere). OOyyarolfuecs C OrpaHUYEHHBIMM BO3MOKHOCTSIMM 3[I0POBbSl U
oOyuaromyecsi WHBa/MWbl 00ECIeUMBAIOTCA TIeUaTHBIMM U 3JIeKTPOHHBIMU  00pa30BaTe/IbHbIMU
pecypcamu (TIporpammbl, ydeOHbIE TIOCOOMS [/ CaMOCTOSTENbHOH paboTel W T.0.) B (opmax,
a/IafTUPOBAHHBIX K OrPaHUUEHUSIM KX 3/J0POBbS U BOCIIPUSITHSI MUH(POPMAL[UK:

1) JI/IsI ’HBAJIUZOB U JIUL] C OTPaHUUYeHHBIMU BO3MOXKHOCTSIMH 37I0DOBbBSI 110 3PeHHUIO0:

- /IS CIenbIX: 3a/laHus /IS BBITIOJIHEHHSI Ha CeMWHApaX W TIPAaKTHUeCKHUX 3aHSATHSX
oopMasFOTCS  pestbeHO-TOUeUHbIM IIpUdTOM bpalinsg uaM B BHE 3J€KTPOHHOTO [OKYMEHTa,
JIOCTYITHOTO C TIOMOIIbI0 KOMIIbIOTEpPA CO CIEeIMaIM3UPOBAHHBIM TIPOrPAMMHBIM OOecrieueHueM [ijist
CJIeTIBIX, JIMOO 3aUMTHIBAIOTCS aCCUCTEHTOM; MTMCbMeHHbIe 3a/JaHUsI BBITIOJTHSOTCS Ha Oymare pesbedHO-
TOUEUHbIM IIPU(PTOM bBpalingd waM Ha KOMITbIOTEPE CO CrelyaJd3UPOBaHHBIM TIPOrPAMMHBIM
obecrieueHreM it C/IETBIX MO0 HAZMKTOBBIBAIOTCS ACCHCTEHTY; OOyuaroIMMCsl ZJisi BBITIOJTHEHUS
3a/laHUsl TIpU HeOOXOUMOCTH TIPeJOCTAB/ISeTCS KOMIUIEKT MMCbMEHHBIX TTPUHAJIEXXHOCTEH U Oymara
/T TIMChbMa  pesibe(HO-TOUeuHbIM IIpUGTOM bBpaiinsg, KOMIBIOTEp CO  CrelraaIu3upOBaHHBIM
MIPOrpaMMHBIM ObecrieueHreM /IS CJIETIbIX;

- s ciaboBuasImMX: o0ecrieurBaeTCsl MHAWBH/YaTbHOe paBHOMEpDHOe OCBellleHWe He MeHee
300 srokc; oOyuaromMMCs /I BBITIOJHEHWs 3aZlaHMsi TIpU  HeoOXOJUMOCTH  ITIPeJOCTaBJISeTCS
yBeJIMUMBarolllee YCTPOWCTBO; BO3MOXKHO TaK)Ke MCIIO/b30BaHHe COOCTBEHHBIX YBeTMYMBAIOILUX
YCTPOMCTB; 3a/laHUs [I/IsI BBITIOTHEHUS 3a/laHU O(OPMIISIIOTCS YBETMUeHHBIM HIPUGDTOM;

1) JUIsI UHBAJIUZIOB U JIUI] C OTPaHUUYE€HHBIMH BO3MO>KHOCTSIMH 37I0POBbBSI MO CJIYXY:

- VISl TJIyXUX M (J1a00C/IbIIamuxX: 00ecreurnBaeTcsl HaJlMure 3BYKOYCH/TUBAIOLIEH armaparyphbl
KOJIJIEKTUBHOT O T10JTb30BaHUS, npu  HeoOXOAUMOCTH o0yJarIuMcsi  TIPeA0CTaB/IsIeTCS

3BYKOYCW/IMBAIOLas —amnmnaparypa WHUBHYaJbHOIO I0JIb30BaHUs; IPEJOCTaB/SIOTCA  YC/IYyTH



CypZioTIepeBO/UKKa;

- A C/1enorjJyxXMX [OIlyCKaeTcsi TIIPUCYTCTBHME AaCCUCTeHTa, OKasbIBaIOLIero yCayru
TUIoCypAoniepeBojUrKa (TIOMMMO TpeOOBaHMi, BBINOJHSIEMBIX COOTBETCTBEHHO [/ CJIENbIX U
TTIyXUX);

2) Uil AL C TSDKeNbIMMA HApyLIeHWsMH Ppeud, TJIyXuX, CAa00C/TbIIalX JIeKud |
CeMHHapbl, IPOBO/IMMbIe B YCTHOM JOpMe, POBOASTCS B MMCbMEHHOH (opMme;

3) [J11 VHBaIWJOB U JIML] C OrpPaHUUYEHHbIMU BO3MOKHOCTSIMHU 37I0pPOBbsl, HMMeIOIIUX
HapyllIeHNs1 ONIOPHO-ABUIaTe/IbLHOIO anmapara:

- [JI WL C HapylIeHUsIMM OINOPHO-/BUIaTe/bHOrO arrmapaTa, HapylleHUsMU JBUraTe/bHbIX
GyHKUMMA BepXHMX KOHEUHOCTeM WM OTCYTCTBUEM BepPXHMX KOHEUHOCTel: MHUChbMeHHbIe 3a/laHust
BBITIOJIHSIOTCS Ha KOMIIbIOTEpe CO  CIeLjajJM3MpOBaHHbIM IPOrpaMMHBIM obecrieueHHeM WU
Ha/IMKTOBBIBAIOTCS aCCHUCTEHTY; BBITIOJIHEHHWE 3a/laHUi (TeCTOB, KOHTPOJIbHBIX PaboT), MpPOBOJUMEIE B

MUCbMEeHHOU (hopMe, TPOBOJATCS B YCTHOW (hopMe ImyTeM ompoca, Oecesibl ¢ 00yJaromuMcs.

9. YueOHO-MeTOJUUecKOe U HH(OpPMaIIHOHHOE 00ecrieueHHe JUCI{ATLTHHBI

9.1 J/IutepaTtypa:

1 Yuako B.f1. CoBpeMeHHbIe MPOO/IEMbI 3/IEKTPOIHEPTETHKY [ DJIEKTPOHHBIN pecypc]: yuebHoe
rocobue/ YiakoB B.5.— DjieKTpoH. TeKCToBbIe JaHHbIe.— ToMck: TOMCKHI TTOJTUTEXHAUECKHI
yHuBepcuteT, 2014.— 447 c.— Pexxum poctyma: http://www.iprbookshop.ru/34715.html.— 3BC
«IPRbooks»

2 Boponun A.. CoBpeMeHHbIe TIPO6JIeMBI TeTIOra30CHA0KeHHsT HaceIeHHbIX MeCT U
TIpeATIpUSATHIA [ D/1eKTPOHHBIN pecypc]: yue6HOe rocobue (Kypc nekuuii)/ Bopounn A.V.—
OMNeKTPOH. TeKCTOBbIe JaHHble.— CraBpornosb: CeBepo-KaBka3ckuii ¢efiepanbHblii YHUBEPCUTET,
2014.— 199 c.— Pexxum poctymna: http://www.iprbookshop.ru/63223.html.— 3BC «IPRbooks»

3 HaebizioB A.I1. OCHOBBI MeXaHUKH KUAKOCTH U Ta3a (CoBpeMeHHbIe Mpo6/ieMbl TeXHUKH,
TeXHOJIOTMM 1 UH)KeHEepHbIX pacueToB) [ D1eKTPOHHBIN pecypc]: MoHorpadus/ [JasbizioB A.IL.,
Bamuynnivn M.A., KapataeB O.P.— DneKkTpoH. TeKCToBble flaHHble.— Ka3aHb: KazaHckuii
Hal|MOHA/IbHBIN UCC/Ie[0BaTe/IbCKUN TeXHOoornueckny yuusepcuret, 2014.— 109 c.— Pexum
pocryna: http://www.iprbookshop.ru/63753.html.— 3B5C «IPRbooks»

4 Pynenko E.FO. CoBpemeHHbIe 1TPO0O/IeMbI 9KOJIOTHH, SHEPTO- U PecypcocOepeskeHrst B
BroTexHo0rMY [ DNeKTPOHHBIN pecypc]: 1abopaTopHbli mpakTUKyM/ Pyzaenko E.FO.—
OMNeKTPOH. TeKCTOBbIe faHHble.— Camapa: CamapCKuii roCcy/iapCTBeHHbIN TeXHUYeCKUN
yHuBepcuteT, DbC ACB, 2018.— 51 c.— Pexxum goctyna:
http://www.iprbookshop.ru/90918.html.— 3BC «IPRbooks»

5 CoBpeMeHHbIe 1Tpo06/ieMbl 3KOJIOTUH U MIPUPO/IOTI0/Ib30BaHus [ D/IeKTPOHHBIN pecypc]: yueOHO-
MeTozamrueckoe ocobue/ T.I'. 3esieHcKast [v p.].— DJ/I€KTPOH. TEKCTOBbIE JaHHbIE.—
CraBporiosib: CTaBpOMoJ/ibCKUI TOCyAapCTBeHHbIN arpapHbIi yHuBepcuret, 2013.— 124 c.—
Pexxum poctyna: http://www.iprbookshop.ru/47355.html.— 35C «IPRbooks»

6 Ky3bmutoB A.B. CoBpeMeHHbIe ITpo6/ieMbl yIIpaB/ieHUs ITepcoHaaoM [ 3MeKTpOoHHbBIN pecypcl:
yuebHO-MeToarueckoe rmocobue/ Ky3pmuHoB A.B.— D/IeKTPOH. TeKCTOBBIE JaHHbIe.—
Cumdeporions: YHUBEPCUTET 5KOHOMUKH U yripaBienus, 2019.— 48 c.— PexxuM goctyra:
http://www.iprbookshop.ru/89497.html.— 3BC «IPRbooks»

9.2 MeToanueckue yKa3aHus M0 0CBOeHHI0 Juciuiuinebl  ( [IpunokeHue)




B) IHTEepHeT-pecypchl

HHumepuem pecypc - www.gstou.ru 3aekmpouHas 6ub6auomexka DBC «IPRbooks»,“KoHcynbraHT
cryaeHrta”, “Ibooks

1. | news.tpu.ru>CoObITush..._sovremennye_p.html
igrate.com»>energetics/problemy...energetiki/
Arhangelsk.BezFormata.ruw>JleHTa>...-laverova/9232187
new.mephi.rwentrant/mephi/remote-projects/modern. ..
petrsu.ru>Chairs/KEPIE/Belyakov_genenerg.pdf
cendomzn.ucoz.ru>index/0-19460
mpei.rwlang/rus/main/aboutuniversity/

knowledge.allbest.ru»

grandars.rwoMHCTUTYT> MUpOBasi 5KOHOMUKA> DHepreThuecKasi_nmpobsieMa

LRI NP LN

r) MPOrpaMMHOe H KOMMYHHKALIHOHHOe o0ecrneueHHe
CpezcTtBa obecrieueHus1 OCBOEHUS JUCLIATUIMHbI
PacuetHble komnbroTepHsle nporpamMmmel: MATHCAD, EXEL.

1. SHeKTPOHHBIﬁ KOHCIIeKT J'IeKL[I/II\/JI n 3]16KTp0HHO—O6yqa}OU_[Hﬁ KOMILJIEKC T10 JUCLHUI/IMHE TecTthbl
AJI1 KOMITBFIOTEPDHOI'O TeCTUPOBAHUWA CTYJE€HTOB

10. MarepuanbHO-TeXHHUYECKOe o0ecreueHHe JUCIUTITHHBI

Knacc ¢ mepcoHanbHBIMHA KOMITbIOTEpaMH [ijIsi TIPOBeJEHUsI TMPAKTUUeCKUX 3aHITUU |
BUPTYyaJIbHBIX JJaOOpaTOPHBIX PadoT.

Yue6nas ayguropus Kadeapel "T u I, Ne2-21, No1-195 cHaGkeHHas My/bTUMeUIHBIMU
CpeicTBaMHU JI/1sl TIPe/ICTaB/IeHUs TIPe3eHTal[ui 1 TI0Ka3a yueOHbIX (HUIbMOB.

[TporpaMMa cocTaBjieHa B COOTBETCTBHM C ['oCy/lapCcTBeHHBIM 0Opa30BaTe/IbHbIM CTaH/IapTOM
BhbICIIero TipodeccroHasbHOTO 0Opa3oBaHus 10 HarpaBiaeHuto 13.03.01 — TemnosHepreTMka |
Ter/I0TeXHHUKa.

11. TfonostHeHUs M U3MEHeHHUsI B paboueli MporpaMme Ha y4eOHbIN roj

HNomonHeHuss W W3MeHeHWs B pabourie MPOrpaMMbl BHOCSTCS €XKErofiHO Tiepefi HavyajioM HOBOTO
yuebHOro roja mo ¢opme. V3MeHeHUs] JO/DKHBI OQOPMISTHCS JOKYMEHTAaJbHO M BHOCSTCSI BO BCe
YUTeHHbIe JK3eMIL/IAPBI.

ITpesenTanuu:

Hacocb! ¥ ruiponpuBo/ibl

OHeprobanancel TOP ux cocTosiHue U KaaccubuKaIus;

[TporHo3sl pacriosiaraeMblx 3aMacoB U MX MCYepIaHusl.

Yrosb. [IporHo3sl pacrionaraeMblx 3aracoB U UX UCUYEepIaHUs.

["optoune cnanupl. [TporHo3bl pacronaraeMbIX 3aracoB U UX UCUEepIIaHusI.

['Mpo31eKTpCTaHLUU

TernnoBwle U aTOMHbIE 3JIEKTPOCTaHIINM

Ternionepesaua

Meporipusitysi 1o 3Hepro3ddeKTUBHOCTH U 3HeprocbepexkeHuto (20 c1aiiioB);

OHeprocbepe)keHre U ee POJib B )KU3HM 0011ecTBa (52 CaiIoB);

WudbopMmaiiioHHoe obecrieueHre IPeATNpUITAN HeprocoepexeHuo U MOBBILLIEHUT0
sHeproaddekTuBHOCTH (11 c1aiii0B);

[TpubopHbIi yueT y1eKTpo3Hepruu (58 ciaigoB);



http://www.grandars.ru/student/mirovaya-ekonomika/energeticheskaya-problema.html
http://www.grandars.ru/student/mirovaya-ekonomika/
http://www.grandars.ru/student/
http://www.grandars.ru/
http://knowledge.allbest.ru/
http://www.mpei.ru/lang/rus/main/aboutuniversity/trainingwork/learnprogs/mart/programs/programs01/2-9-2.doc
http://www.mpei.ru/
http://cendomzn.ucoz.ru/index/0-19460
http://cendomzn.ucoz.ru/
http://www.petrsu.ru/Chairs/KEPIE/Belyakov_genenerg.pdf
http://www.petrsu.ru/
http://new.mephi.ru/entrant/mephi/remote-projects/modern-science
http://new.mephi.ru/
http://arhangelsk.bezformata.ru/listnews/safu-akademika-nikolaya-laverova/9232187/
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OHeproeMKoCTb 1 3Hepro3hdeKTUBHOCTS (28 craiiioB);

B0300HOB/IsIeEMbIe UCTOUHUKHY dHepruu (15 ciaiizio);

ITpoGsiembl epepaboOTKH ChIPOM HedTH, 3arpsi3HeHNe TPYHTOBBIX BO/.

[TpobeMbl SKCITyaTalyy HeTAHBIX MeCTOPOXK/IEHHM.

OCHOBHbIE IPEUMYI1[eCTBA TEPMOSIZIEPHON SHEPTreTUKU

Bupeodniabmsr:

- [IBw>KeHMe KUIKOCTU B paboueM Kosece;

- Kak pabotaet TOC;

- ITpuHIMnI paboThI KOT/IA;

- [TapoBoti KoTe;

- TTapoBbIe TYpOHHEI,

- [1y1ams1 ropenku;

- KopoTkoe 3aMbIKaHUe,;

- Ter100OMeHHUKY;

- Typbuna K-800-240;

- Po3xxur kortia;

- I'papypuy;

- [Ipunnun paboTtel Hacoca

- Pazanckas I'POC

- Xabaposckas TOLI;

- DKCIUTyaTanusi SHepro0/I0KoB;

- Pabota measparopa;

- IIpunanmn paboTel ABIMOCOCA,;

- [IpuHLUMI paboThl LIEHTPOOEXKHOT0 HACOCa,;

- MHorocryneHvarsli HacoG;

- Hacoc HHC-1.




IIpunoxcerue

MeTOI[l/IqECKI/IE YKad3aHHUA 110 0CBOCHHUI0 JUCIUIT/IMHBI

«COBPEMEHHBIE HpO6JIeMbI SHEePreTukH, TEIVIOTEXHUKHU W TEIlJIOTEXHOJ/IOTHK»

1. Meroanueckue yKa3aHUsi AJIA OOyYamIUXCSA MO IUIAHUPOBAHUK) M OpPraHU3aluU
BpeMeHH, He00X0/[UMOT0 /ISl 0CBOeHUs JUCIUTIHHBI.

V3yueHne peKOMeH/yeTCsl HauaTh C 03HAKOMJ/IeHHs1 ¢ paboueli Tporpammoil JUCHUIUIUHBI, ee
CTPYKTYPO#l M cojep>kaHHWeM paszernoB (Mofay/eii), ¢OHJOM OLIeHOUHBIX CPeJCTB, 03HAKOMUTBHCS C
yueOHO-MeTo[UUeCKUM U MH(OPMaIMOHHBIM 00ecriedeHreM JUCIUTTAHBI.

OucipnmmHa «CoBpeMeHHbIe MPO0OJieMbl SHEPreTHKH, TeIIOTEXHUKHA M TeTUIOTeXHOJIOTUN»
COCTOUT W3 9 CBs3aHHBIX MeXAy C000K TeM, 00ecreuyMBarolUX I0C/IefoBaTe/IbHOe U3yUYeHre
MaTepHara.

Obyuenne mo gucturiiHe «CoBpeMeHHbIe TMPOOIeMbl SHEPreTHKH, TelJIOTEXHUKU U
TeTVIOTeXHOIOTHW»  OCYLIEeCTB/ISIETCS B C/IeAYIOIIUX popMax:

1. AyautopHble 3aHATHS (JIeKLWW, IDaKTUYeCKre/CeMUHAaDCKKe 3aHATHS).

2. CamocrositenbHasi  pabota  cryfgeHTa (TIOATOTOBKA K JIEKWSM, IDaKTHYECKUM/
NDAKTUYECKUM 3aHSTHSM, TecTam/pedeparam/moknagam/acce, U UHbIM (opMaM MHUCbMEHHBIX paboT,
BBITIO/THEHME aHa/lM3a KelcoB, MHUBU/Iya/ibHasi KOHCY/IbTallUsl C TIperiofiaBaTeseM).

3. NHrepakTuBHBIe (OpPMBbI TIpOBefleHHs1 3aHATUH  (KOJ/UIOKBUYM, JIeKLUS-AUCKYCCHUS,
IpYMIIOBOe pelleHyre Keiica u p.opMbl).

YueOHbIM MaTepuan CTPYKTYPUPOBaH U UW3yueHWe [UCHUIUIMHBI TIPOM3BOJUTCS B
TeMaTU4YeCKOl T0C/ie[joBaTe/IbHOCTH. Kak[oMy MpakTHUeCKOMy/ CEeMUHAapCKOMY 3aHATHI0 U
CaMOCTOSITeJILHOMY HW3yueHWI0 MaTepuasa TpeJIlecTByeT JeKus I0 JaHHOW Teme. OOydaroluecs
CaMOCTOSITe/IbHO TIPOBOJSAT TpeJBapyTe/IbHYI0 TMOJTOTOBKY K 3aHSATHIO, NMPUHUMAIOT aKTUBHOE U
TBOpUECKOe yuacThe B OOCY>KIEeHHWH TeopeTHYeCKUX BOIIPOCOB, pa3bope Mpo0/ieMHBIX CHTYal[udl U
TOVCKOB TIyTeld MX pelneHWs. MHorue mpobsjeMbl, M3ydaeMble B Kypce, HOCAT [JUCKYCCHOHHBIN
XapakTep, UTO TpeAro/iaraeT WHTEeDPAKTUBHBIM XapakTep TMPOBeJeHUs 3aHATU Ha KOHKPETHBIX
rpyMepax.

OmnwmcaHue 1oc/ieloBaTeTbHOCTH IeMCTBUN 00yUaroIerocs:

[lpy wu3yyeHHMH Kypca CcjefyeT BHHMMAaTeNbHO CAyllaTb W KOHCIEKTUPOBAaTh MaTepuall,
v3flaraeMblii Ha ayJUTOPHBIX 3aHATUAX. /[l ero TMOHMMaHUsl M KayeCTBEHHOTO YCBOEHUs
peKoMeH/1yeTcs Cyelyrolias oc/aej0BaTelbHOCTb JeCTBUIA:

1. Tlocne okoHUaHWs Y4yeOHBIX 3aHSATHMA [/ 3aKpervieHWs Marepuaga TPOCMOTPEeTb |
00/lymMaTh TEKCT JIeKLWH, TIPOC/TYIIaHHOW cerofHs, pa3obpatk paccMoTpeHHble Tipumepsl (10 — 15
MUHYT).

1. [Ipy MOArOTOBKE K JIeKL[UM C/IeAYIOLIero [Hs TOBTOPUTb TEKCT TMpefblAyIleld JIeKLuH,
Mo/[yMaTh O TOM, KaKasi MOXKeT ObITb cefytoiijas Tema (10 - 15 muHyT).

2. B Teuenue Heie BbIOpaTh BpeMs it pabOTHI C MTEpPaTypoi B OubauoTeke (mo 1
yacy).

4. I1py NoAroTOBKe K MPAKTUYECKOMY/ CeMUHAPCKOMY 3aHATHIO IIOBTOPUTH OCHOBHBIE TIOHATHS
10 TeMe, W3yYWTh TMPUMephl. Pelllasi KOHKDETHYIO CUTYalldIO, - TIPeABAPUTETBHO TIOHSTh, KaKOM
TeOpeTUYeCKWd Marepuan HY)XKHO HCIO/b30BaTh. HamMeTWTh TilaH pelieHus, TonpoboBaTh Ha ero
OCHOBe peluTh 1 - 2 IpakThUYecKue cuTyaruu (y1ab.paboThr).

2. MeTouuecKne yKa3aHusi M0 padoTe 00yUyaroluxcsa BO BpeMs MPOBeJAeHHs JIeKI[HI.

Jlekiuu  fJaroT  OOyuaroIMMCsl  CHCTEMAaTHU3UPOBaHHbIE  3HAHWS 10 JUCLIUIIIMHE,
KOHIIEHTPUPYIOT WX BHUMaHWe Ha Haubosiee CJIOKHBIX U BaKHBIX BOMpOcax. JIeKIUU OOBIYHO
W3/1araloTcs B TPAAUI[MOHHOM WM B TIpO6eMHOM cTusie. [{si CTy/IeHTOB B OOJ/IBIIIMHCTBE C/IyYaeB B
nipobsiemMHOM cTusie. TIpoGsieMHBIN CTWIB TIO3BOJISIET CTUMYJ/IMPOBaTh AKTWBHYIO TO3HABATETbHYIO
JesITe/IbHOCTh OOYYaroIUXCsl ¥ UX WHTEpeC K AUCIUIUIMHE, (hOpMUPOBaTh TBOPUYECKOE MBIILIEHHE,
ripuberaTh K TMPOTUBOTIOCTAB/IEHUSIM U CPaBHEHUSIM, [ieJlaTh 00001eHNs], aKTUBU3UPOBaTh BHUMaHHe
00yuaroImuxcst MyTeM MOCTaHOBKU TTPO0/IEMHBIX BOIPOCOB, MOOIIPATH JUCKYCCHIO.



Bo BpeMsi /EeKIIMOHHBIX 3aHATHN PEKOMEHJYeTCs BeCTH KOHCIIEKTHPOBaHWe y4eOHOro
MaTepuasa, obpailjaTb BHUMaHHe Ha ()OPMYJIMPOBKM U KaTeropuu, pacKpbIBalolliie CYTb TOTO WM
WHOTO SIBJIEHHS1, WJTH TTPOLIECCOB, BBIBO/IBI U TIPAKTHUECKHE PEKOMEH/JalTHH.

KoHcreKT nekiuy jydilie MofpasfesisiTh Ha MYHKTbI, coOM0/as KPacHyH CTPOKY. DTOMY B
OosbIniol cTereHy OyyT CIIOCOOCTBOBATH BOIIPOCHI TIaHA JIEKLIMH, TIPeZJIO’KEHHbIe TIPerojaBaTesIsiM.
Cnenyer obpaijaTb BHMMaHWe Ha akleHTbI, BBIBOJbI, KOTOpbIe [ejlaeT TIperojaBaTe/lb, OTMeYast
Haubosiee Ba)KHbIe MOMEHTHI B JIEKIJMIOHHOM MaTepHasie 3aMeUaHUsIMHU
«BaKHO», «XOPOIIO 3alIOMHUTE» U T.I. MOXKHO [leflaTh 3TO M C TMOMOIIbI0 Pa3HOIIBETHBIX MapKepOB
WU pyuekK, TofuepKUBasi TepMUHbBI U OTIpefie/ieHusl.

Llesecoobpa3Ho pa3paboTaTh COOCTBEHHYHO CHCTeMY COKpalljeHWid, abOpeBUaTyp ¥ CUMBOJIOB.
O/iHaKO TIpH Ja/ibHeHIel paboTe ¢ KOHCIIEKTOM CHUMBOJIbI TyUllle 3aMeHUTb OObIYHBIMU C/IOBaMU /ISt
ObICTPOTO 3pUTETBHOTO BOCTIPUSTHS TEKCTA.

Paborasi Haji KOHCIIEKTOM JIeKLMH, HeoOXOAMMO WCIOb30BaTh He TOMBKO OCHOBHYIO
JIUTEpaTypy, HO U Ty JIUTEPATyPy, KOTOPYIO JOTIOJHUTETFHO PEKOMeH0Bas Tpero/jaBate/ib. VIMeHHO
Takasl Cepbe3Hasi, KPOIOT/IMBasi paboTa C JIeKLMOHHBIM MaTepUasioM TI03BOJIUT TYOOKO OB/aZieTh
TeOopeTUYeCKUM MaTepHasiOM.

TematuKa JIeKLUH 1aeTcst B pabouei porpaMmme JUCLIATUIMHBL.

3. MeTtoauueckue yKa3aHuA oOyuarommmcs no NO/iIr0TOBKE K
NMPaKTUYeCKHUM/CeMHUHAPCKHUM 3aHATHSAM.

Ha mpakTu4eCcKux/CeMHUHAaDCKUX 3aHSITUSX TIPUBETCTBYETCS aKTHBHOE yuacThe B 00CY)KAeHUH
KOHKPETHBIX CHUTYal|if, CIIOCOOHOCTb HAa OCHOBE TIOJYUYEeHHBIX 3HAaHWUM HaXOJUTh Haubosiee
3¢ deKTUBHbIE peIleHUs] IOCTaB/AeHHbIX Tpob/eM, yMeTb HAaXOJUTb TI0JIe3HBINA IOTIOTHUTETbHBINA
MaTepuaJ 1Mo TeMaThKe CEeMUHAPCKUX 3aHSITHM.

CTyJieHTy peKOMeHyeTcsl Cie[yoljasi Cxema Mo/iIrOTOBKH K CEeMUHAPCKOMY 3aHSITHIO:

1. O3HakoMm/leHHe C TIJIAaHOM MpaKTHYeCKOro/CeMUHADCKOTO 3aHSITHS, KOTOPBLIM OTpakaeT
cojJiepykKaHue TIpe/IJIoyKeHHOM TeMb;

1. TIpopaboTaTh KOHCIIEKT JIEKI[HA;

2. IIpounTaTh OCHOBHYIO U [JOTIO/THUTE/ILHYIO JTUTEPATYPY.

B miporjecce rmoAroToBKH K MPaKTUYECKUM 3aHSATHSAM, He0OOXO0AMMO 00paTUTh 0C000e BHUMaHNE
Ha CaMOCTOsITeJlbHOE  M3yueHWe DeKOMeHJOBaHHOW  jureparypel. IIpu  Bcell  moJiHOTE
KOHCIIeKTHPOBAHUs JIEKI[UM B Hell HeBO3MOJKHO H3J/I0KUTh BeCh MaTepuas M3-3a JIMMUTA ayJUTOPHBIX
yacoB. [loatomy camocrosTenbHasi paboTa ¢ ydeOHMKaMH, Y4eOHBIMH TOCOOMSIMH, HAyYHOM,
CTIpaBOYHOM JTUTEPaTypol, MaTepuaiaMy TepUOJUUeCKUX W3aHui U VIHTepHeTa sIB/isieTCsl Haubosiee
3pdeKTUBHBIM ~ METOZOM  [IOJIyUYeHHWs  JOTOJHUTeNbHbIX  3HAHWM, TI03BOJISIET  3HAUMTETHHO
aKTUBU3WPOBATh TPOLeCC OBJaZieHuss WH(popMaLueld, crocoOcTByeT Oosee ryO0OKOMY YyCBOEHHIO
M3y4aeMoro Marepuana, (\OpMHUpPyeT y CTYZEeHTOB OTHOIIeHWe K KOHKpeTHOH mpobsieme. Bce HOBBIe
TOHATHUSI TI0 W3y4YaeMoi TeMe HeoO0XOAWMO BBIYUMTb HAaW3yCTb W BHECTH B TJIOCCApUH, KOTOPBIH
1jesiecoobpa3Ho BeCTH C CAMOT0 Havasia U3y4eHus Kypca;

3. OTBeTUTH Ha BOIIPOCHI I/IaHa [IPAKTUYECKOIr0/CeMUHAPCKOr0 3aHATHS;

4. BeINOMHUTE AoMalllHee 3a/jlaHUeE;

5. [IpopaboTatk TeCToBBIe 3a/jaHUs U 3a/JAUH;

6. [1pu 3aTpyAHeHUsIX CPOPMYIMPOBATH BOTIPOCHI K MperiofiaBaTestio.

Pe3ysibTaT Tako# pabOThI I0/DKEH MPOSIBUTHCS B CIIOCOOHOCTU CTYZieHTa CBOOOJHO OTBETUTh Ha
TeopeThyecKre BOIPOChI MPAKTHKyMa, BBICTYNaTh W YYaCTBOBATb B KOJIJIEKTMBHOM OOCYXeHUU
BOIPOCOB K3yuyaeMOM TeMbl, MPaBWIbHO BBIMNOJHATh MpPaKTUUeCKWe 3aZlaHusi W WHbIe 3aJlaHusl,
KOTOpbIe [IatoTCs B (POH/Ie OLIeHOUHBIX CPe/CTB AUCIUTITUHBI.

3. MeTouuecKne yKa3aHusi 00y4aromuMCs M0 OpraHu3aliyd CaMoCTOATe/IbHOM PadoThI.
Llesib opraHM3alliyd CaMOCTOSITE/IbLHOM PaboThl Mo AucuuruiiHe «CoBpeMeHHbIe TIPO0JeMbl
JHEPreTHKH, TeITUIOTeXHUKW U TeIUIOTeXHOJIOTUW» - 3TO yriayOsieHWe UM paciivpeHWe 3HAHUN B
00/71aCTH OCHOBHBIX COBPEMEHHBLIX MpOOJEeM 3SHEPreTHKH M JHEProTeXHOJIOTHH;  (opMHpOBaHUE
HaBbIKa M UHTepeca K CaMOCTOSATe/TbHOM M03HaBaTeIbHOM 1eaTe/TbHOCTH.
CamocTosiTennbHasi paboTa 00y4JarolMXCsl SBASETCS BaXKHEHMIITUM BHIOM OCBOEHUsI COZIeP>KaHUs
JVCLIMTUTAHBI, TIOATOTOBKH K MPAKTUYECKUM 3aHATUSM U K KOHTPOJIbHOM paboTe. Crofia ke OTHOCSITCS
M CcaMoCTosITeNlbHOe yryyO/eHHOe W3yuyeHHe TeM [AUCIUIUIMHBL. —CamocTrosiTeslbHass paboTa



TpeZiCcTaB/isieT CO0OM TOCTOSIHHO [eMCTBYIOIIYI0 CHCTeMY, OCHOBY 00pa3oBaTe/sibHOTO Tporecca U
HOCUT HCCJIe/|OBaTe/IbCKUM XapakTep, 4TO MOCAY)XUT B OyAylljeM OCHOBaHMeM /[l HallMCaHUs
BBIITyCKHOW KBa/M(UKAIIMOHHOW PaboThI, MPAaKTUUECKOT0 TIPUMEeHEHHS TT0/TyYeHHBIX 3HaHHH.

OpraHusaiysi caMoCTosITeNlbHOM paboThl 00yyarouxcsi OpUeHTUPYeTCs Ha aKTUBHbIE METO/bI
OBJIQ/IeHNs] 3HAHUSIMM, Ppa3BUTHe TBOPYECKUX CMOCOOHOCTeH, TiepexoJ OT TOTOYHOTO K
WH/MBU/yali31pOBaHHOMY 00yueHH!0, C yueTOM NOTpeOHOCTeN M BO3MOKHOCTeH JIMUHOCTH.

[TpaBu/ibHasE OpraHW3aLMsi CaMOCTOSITENIBHBIX Y4eOHBbIX 3aHATHM, WX CHCTEeMaTHYHOCTD,
1jesilecoobpa3Hoe TlaHMpoBaHWe pabouero BpeMeHM I03BOJISIeT CTYZEeHTaM pa3sBUBaTb YMeHUs U
HaBBIKM B YCBOEHHM W CHCTeMaTH3al[d MPHOOpeTaeMbIX 3HAHHWH, 00ecreunBaTh BBICOKWN YPOBEHb
yCIleBaeMOCTH B Nepuo/, 00yueHus, MoJyYUTh HaBbIKY MOBBILIEHUS TPO(eCCHOHATBHOTO YPOBHSI.

[TogroroBKa K TpPAKTUYeCKOMY 3aHSITUIO BK/IIOUaeT, KpoMe TMpOpabOTKM KOHCIIeKTa U
Npe3eHTaly JIeKLUM, TIOWCK JIMTepaTypbl (II0 pPeKOMeH/OBaHHBIM CIIMUCKAM M CaMOCTOSITEe/IbHO),
MOATOTOBKY 3arOTOBOK JJIsi BBICTYIUIEHHMM II0 BOIPOCAM, BBIHOCMMBIM /i OOCYX7eHus TI0
KOHKpeTHOM TeMe. Takue 3aroTOBKM MOTYT BKJ/ItOUaTh LUTaThl, (DaKThbl, COMOCTaB/IeHHE Pa3/MYHBIX
Mo3uLiuii, cobcTBeHHble MbICTH. Ecm mpobnema 3anHTepecoBasia 00yuaromjerocsi, OH MOXKeT
NIOJTOTOBUTH pedepaT U BBICTYIIUTb C HUM Ha MPaKTUUeCKOM 3aHATUU. [IpakThueckoe 3aHsTHEe - 3TO,
TpeXxzie BCero, AUCKyCcHsi, oOCy)KleHre KOHKPeTHOM CHTyaluH, TO eCTb TpeJIiosaraeT yMeHHe
BHUMaTe/IbHO CJIyllaTh 4YIeHOB MajJiod IPyNIbl U MOJeparopa, a TakKe CTapaTbCsl BbICKa3aTb CBOe
MHeHHe, BbICKa3bIBaTb COOCTBEHHbIE WJIeW U TIPeJI0KeHNs], YTOUHSTh U 3a/|aBaTh BOMPOCKHI KOJIIeramM
10 00CYXK/IeHHIO.

[Ipu moAroToBKe K KOHTPOJIbHOW paboTe 0OyuaroU[uiicsi [O/DKEH TIOBTOPSTH IPOMeHHBIN
Marepyas B CTPOrOM COOTBETCTBUM C yueOHOM MpOrpaMMol, WCIO/b3ysl KOHCIIEKT JeKUWd u
JUTepaTypy, PEKOMEHJOBaHHYIO TperofaBaresieM. [Ipy HeoOXOJUMOCTH MOKHO 0OpaTHTbCS 3a
KOHCYJ/IbTaljield U MeTOMYeCKOM IMOMOLLBIO K IperofaBarestto.

CamocrosiTenbHasi paboTta peam3yeTcs:

— HeIoCpe/ICTBEHHO B IIPOL[ecCe ayJUTOPHBIX 3aHATUM - Ha JIEKLIUSX, IPAKTUYEeCKUX 3aHATUSX;

— B KOHTaKTe C TperofiaBaTejieM BHe PaMOK PACIMCaHHS - Ha KOHCYJ/IbTALUSIX M0 yueOHbIM
BOIPOCaM, B XOZle TBOPYECKHMX KOHTAKTOB, IPU JMKBUJALMMU 3a[0/DKEHHOCTEeH, NPY BbINIOHEHUN
VH/VBUYa/bHbIX 3a[JaHUN U T.J.

- B Oubmvoreke, fAoma, Ha Kadejpe IpU BbINOJHEHWH OOyYalOUMMCs yueOHBIX MU
MpaKTUYeCKUX 3a/ay.

Buzapr CPC v kpuTepum oLjeHOK

(o 6annpHO-peiTuHroBou cucteme 'THTY, CPC onjenuBaetcs B 15 6aioB)
Pedepar
Hoxnaz
Scce
YuacTtre B MeponpusiTusx

bl S

TeMbl i1 caMOCTOsITe/IbHOM paboThl MporvcaHbl B paboueil TporpaMme  JAWCLMITUHBIL.
OddeKTUBHBIM CpeJCTBOM OCYILeCTBIeHHs] O0yYaroIMMCS CaMOCTOSITeTbHOW PaboThI  SIBJISIETCS
3/1eKTPOHHast MH(pOPMaljMOHHO-00pa3oBaresibHast Cpe/la yHHBepCUTeTa, KoTopasi obecrieurBaeT JOCTYIT
K yueOHbIM IUIaHaM, pabouuM TMporpaMMaM [JUCLMIUIMH (MoAy/ei), TPakTHK, K W3/JaHUAM
3JIeKTPOHHBIX OMOIMOTEUHBIX CUCTEM.
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