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1. Hear u 3aga4u JMCHUIIJIMHBI:

OcHoBHasi meJdb Kypca: «AJbTEpHATUBHbIE W BO30OHOBISEMbBIC HMCTOYHHKH SHEPTHH»  SIBJISETCS
(opMHpOBaHUE Yy CTYAEHTOB OOLIMX 3HAHWH MO OCHOBHBIM COBPEMEHHBIM MPOOJIEMaM 3HEPreTHKU U
HHEPrOTEXHOJIOTUi, M3yYE€HUE CTPYKTYpbl, TEOPETHMUECKUX W TEXHUYECKUX OCHOB M IIPHUHLHUIIOB
(YHKLIMOHUPOBAHUSI ~ DHEPreTHYECKMX CHCTEM OO0ecledyeHUs IKU3HEICATEIbHOCTH JIOAEH WU
TEXHOJOTMYECKHUX IPOLIECCOB C MCIOJIb30BAaHUEM HETPAJAMLMOHHBIX U BO30OHOBIISIEMBIX HCTOYHUKOB
SHEPruH, B COOTBETCTBUM C TPEOOBAaHUSIMU COOTBETCTBYIOIIMX CAHUTAPHBIX, CTPOUTENBHBIX MU
TEXHOJOTMYECKUX HOPM M IIPaBUJI SKCILTyaTalliy C YY€TOM HaJIeKHOCTU U S3KOHOMUYHOCTH.

3ajauM AUMCHMIIMHBI: O3HAKOMJIGHHE OOYYAIOUIMXCS C COBPEMEHHBIM COCTOSIHUEM 3HEPreTHKHU B
MHpPOBOM MacIiTabe, B CBOCH CTpaHEe M PETHOHE, MPEACTaBUTh OCHOBHBIC MPOOJIEMBI SHEPIETUKU H
9HEPreTUYECKOro X035iCcTBa U U3BECTHBIE CIIOCOOBI UX PA3PEIICHUs, U3YYE€HUE METOJJ0B PALlMOHAIBHOIO
UCTIOJIb30BAaHUSl PA3JIMYHBIX THIIOB SHEPrOPECYPCOB C BBICOKOH 3(P(EKTUBHOCTHIO, HAJEKHOCTBIO H
6e3omacHOCTbIO. [IpecTaBiIATE COBPEMEHHOE COCTOSTHUE SHEPIEeTUKH U BO3MOKHOCTH €€ 3(h(eKTUBHOrO
pa3BUTHS B TEPCIEKTHBE, C HCIOJb30BAHUEM HETPAAMIMOHHBIX U BO300HOBIISIEMBIX HCTOYHHKOB
JHEPIUu.

2. MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpamMMbl

Y4eOHast TUCIUTUIMHA «AJTBTEPHATUBHBIC U BO30OHOBIISIEMbIC UCTOYHUKU SHEPTUNY» SBISICTCS YaCThIO,
dbopMupyemMoil ydyacTHUKaMU OO0pa3oBaTelIbHBIX OTHOUIEHHH B yuyeOHoM miuaHe OIl HampaBneHus
13.03.01 «TemmosHepreTuka U TEIJIOTEXHUKA» U MPETyCMOTPEHA IS M3y4yeHUs B § ceMecTpe Kypca,
OasupyeTcs Ha 3HAHUU OOIIETEeXHUYECKHX U CIEUUATbHBIX TuCHUIUIMH: Xumus, Ousnka, MaremaTuka,
Mexanuka, Texuuueckas TepMoiMHaMuUKa, [ uaporazoiMHaMuKa.

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

HHAUKATOPaAMH JOCTHKCHHUSA KOMIIETEHIIMIA.



Taoauna 1

Koa mo ®I'OC

OIIK-3 Cnocoben
JEMOHCTPUPOBATH
MPUMEHEHHE OCHOBHBIX
CIIOCOOOB MOTyYCHHUS,
npeoOpa3oBaHus,
TpaHCIopTa U
UCIIOJIb30BAHUS TEILIOTHI
B TCIUIOTEXHUYCCKHUX
yCTaHOBKAX W

crcTemMax

I1anupyemMble pe3yabTaThl
NuaukaTopsl JocTHKeHUs1 | o0ydeHus no gucuuminze (3YB)
Ob6menpodeccnoHalbHbIE
3HATB:
OIIK-3.1. JlemoHCcTpUpYyeT — THIIBI SHEPTOpeECypCoB,
IOHUMaHHE OCHOBHBIX BO3MOKHOCTH
3aKOHOB JIBIKEHHS WCTIONIB30BAHUSL  PA3IMYHBIX
JKUIKOCTH U Ta32; THUIIOB 3HepropecypcoB. U nx
XapaKTEePUCTHKH;
OIIK-3.2. IIpumensier ~  TPA/MIHOHHbIC "
AHAHIS OCHOB HETPaJAULIMOHHBIE UCTOYHUKHI
SHEPTUH, BO30OHOBISIEMBIC U
THIPOTa30JUHAMUKH JIJIS
paceToR HEBO300HOBIISIEMbIE
VICTOYHHUKH YHEPTHH;
TETUIOTEXHUYECKUX
YCTaHOBOK U CHUCTEM; — aHamHposath
€CTECTBEHHOHAYYHYIO
CYIIHOCTb npoOiem,
OIIK-3.3. Mcnonb3yer BO3HUKAFOLIIHX B X011e
3HAHHE TEIUIO(PHU3UIECKUX npodecCHOHANBHOT
CBOWCTB pab0O4HX TeJ MPH ESTEbHOCTH.
pacuerax YMeTh:
TETUIOTEXHUYECKIX ~ ymers OTIpEeNATS
YCTaHOBOK 1 CHCTCM, MOTPeOHOCTH  TIPOM3BOJICTBA
B TOIUIMBHO-?HEPreTUYECKUX
OIIK-3.6. lemoucTpupyer pecypcax, MOATOTOBKE
NOHUMAaHHE OCHOBHBIX 00OCHOBaHHMH TEXHUYECKOTO
3aKOHOB U CIIOCOOOB NIEPEBOOPY)KECHUS, PA3BUTHA
HepeHoCca TEIUIOTHI U MaCChI; SHEProxo3aiCTBa,
OIIK-3.7. Ilpumensier PCKOHCTPYKLIIH 1
SHAHIS. OCHOB MOJEPHU3AINH TPEIIPUITAN
TEIIOMaccoOOMeHa B - MCTOYHHUKOB  SHCpIMH  H
e —— CHCTEM 3HEProcHaOKEeHMS;
YCTAHOBKAX. — yMeTh TUTAHUPOBATh "
CTaBHUTH 3a7a9u
UCCIIeI0BaHMS, BBIOMpATh
METOBI IKCIIEPUMEHTATHHOMN
paboThl, MHTEPIPETUPOBATDH
U TPEICTaBIATh PE3YIbTATHI
HaY4HBIX UCCIIEI0BaHUH.
BJIa/IeTh:
— CHOCOOHOCTBIO K
ONPEACIICHUIO  IOKa3aTesei
TEXHUYIECKOTO YPOBHSI
IPOEKTHUPYEMBIX ~ OOBEKTOB
WJTH TEXHOJIOTHYECKUX CXEM;
— TPOTHO3aMM pacloyiaraeMbIX
3aracoB HEPropecypcoB
Pa3TMYHOTO TPOUCXOKICHUS,
MeToAaMU  KJaccu(UKaIuu
OCHOBHBIX DIIEMEHTOB
T'eJTHOCUCTEM.




4. O0beM IMCUUILUTHHBI M BUABI Y4e0HOI padoThI

Taoauna 2
Bcero CemecTpsl
Bup yueOHoii padoThl yacos/ 3a4.e]1. 8 7

(0201]10) 300 (020110) 300
KonTakTHas padora (Bcero) 60/1,7 22/0,6 60/1,7 22/0,6
B Tom uncne:
Jlexuyu 24/0,7 8/0,22 24/0,7 8/0,22
[TpakTuyeckue 3aHATUS 24/0,7 8/0,22 24/0,7 8/0,22
CemuHapsbl
JlabopaTopHbie pabOTHI 12/0,3 6/0,17 12/0,3 6/0,17
CamocTosiTeIbHast paboTa (Bcero) 84/2,3 122/3,4 84/2,3 122/3,4
B Tom uncne:
Kypcogas pabota (mpoekr)
PacuetHo-rpadnueckune paboThl
UTP
Pedepatsl 12/0,3 32/0,8 12/0,3 32/0,8
Jlokmnassl
[Ipe3enTanuu
U (unu) Opyeue 6udbl  camocmosmenbHouU
pabomul.
IToaroroBka K 1abopaTopHbIM paboTam 18/0,5 18/0,5 18/0,5 18/0,5
[ToaroToBka K MPakKTUYECKUM 3aHSATHSIM 18/0,5 36/1,0 18/0,5 36/1,0
[ToaroroBka K SK3aMEeHy 36/1,0 36/1,0 36/1,0 36/1,0
Buja oruerHocTH JK3aMeH | JK3aMeH | JK3aMeH | DJK3aMeH
OBHmas TPy I0eMKOCTS BCEI'O B yacax 144 144 144 144

BCEI'O B 3au.
JTUCIUIIINHBI 4 4 4 4
eIMHUIIAX




5. Coaep:xanue TUCHUIINHBI

5.1 Pasnensl fucOUIIMHGLI 1 BUABI 3AHATHHI

Tabnuma 3
No | HaumeHoBamue paziena Yace Yacel Hacwt
I /;l JAUCIHHUILINHBI 10 JIEKIHOHHBIX | JIA0OPATOPHBIX (HCE;I:IT;:;?:S Bcero yacosn
cemecTpam 3aHATHI 3aHATHI SAHSITHI
0®0 | 300 | 090 | 30 | OPO | 3®@0 | OPO | 300
Ponb sHepretuku B
pa3BUTUHU YEJIOBEUECKOTO
1 | Obmectsa 2 | 1 2 | 2 | 4 | 3
3amachl 3HEPropecypcoB U
UX MPOU3BOJICTBO.
TpanuuroHHbBIE
2 | SHEPreTUYECKUE PECYPCHI 4 2 6
1 1 2
3 JloObIua 1 TpaHCHIOPT rasa 4 5 5
4 Yronb 2 5 4
Hetpanunmonnsie 1 4 1 6
5 (BcrioMorarenbHbIE) 2 8 4 14
TOTLIMBHBIE PECYPCHI
5 ATOMHasl SHEpreTuKa 5 1 4 1 5 2
7 ['unposHepreTrka 5 1 2 4 1
3 [lepcriekTHBHAs SHEPreTUKA 5 1 4 5 2 1 8 4
TexHOreHHbIE YTPO3bl
IIPUPOJIE U YETIOBEUYECTBY,
UCXOJSIINE OT
9 | mesrenpHoct TOK, u 2 1 2 1 4 2
CIOCOOBI X OTpaHUYEHUS
VYepObl oKkpyxaromei
cpenie U aBapuu Ha 0OBEKTax
10 | TOK 2 1 2 1 4 2
UTOI'O: | 24 8 12 6 24 8 60 22




5.2 JIeKIIMOHHBIE 3aHATHUSA

Tabauna 4
Ne HaumenoBaHue pasjaeia
wn P ——— Conep:xanue pa3aena
1 2 3
BzanmocBs3p
Posnp JHEPreTUKU B Pa3BUTUU 3amacel SHEPTOopeCyYpPCOB U UX IMPOU3BOACTBO.
1 | gyenoBeueckoro obmecTra I'omoBoe motpediienne sHeprun B mupe. Kinaccudukamms
MPUPOIHBIX PECYPCOB.
YrneBoopoIHOE ChIpbE
TpanuunoHHbIE ITouck u pa3Beka, 3amachl, MPOTHO3BI
2 | SHEPreTU4eCKHe PecypcChl JoObrua HETH

Tpancnopt HedTH U HePTETPOAYKTOB

Tpaucnopt raza

TpaHCIOPTUPOBKA CKUKEHHOTO U CHKATOTO
JloGbIua 1 TpaHCTOPT rasa MIPUPOIHOTO Ta3a

[IpoGnemMbl ra30TpaHCIIOPTHON CUCTEMBI
Poccun u ux pemienue

TpancnoptupoBka yrisi. Bunel Tpancnopra.

VIons [IpoOneMbl TpaHCIIOPTHOM CHUCTEMBI YTJIst

4 Poccun u ux pemenne. O6bEM U 1011 JOOBIUU YIIIS BETYIIUMU
ctpanamu. KpyrnHble MeCTOPOKIECHUS KAMEHHOTO YIJIs

['oproune u ra30HOCHBIE CIAHLIBI.

[TomyTHBIN HEDTAHOI ra3

VYroabHbIN (IIaXTHBIN) METaH

CrpaHnsl, B1aJeoue OCHOBHBIMU 3arlacaMu
TpPaJMLIMOHHBIX TOPIOYUX CIAHILIEB U OUTYMUHO3HBIX
neckoB. OCHOBHBIE BEXU B OCBOEHUU CIIAHLIEBOTO ra3a
U TIPENATCTBUS HA 3TOM MYTH.

Ycnosus o0pa3oBaHUs U CYILLIECTBOBaHUS
ra3oruparos. OcHoBHbIE OIACHOCTH
KpPYIMHOMAcCIITaOHOM  pa3pabOTKH  MECTOPOXKAECHUI
ra3oruparos.

[TepcniekTHBHBIE CITOCOOBI YTHIIM3AILUH ITOITYTHOTO
He(TsaHOro rasa. [lepcriekTuBHBIE CLIOCOObI
YTUJIM3AlMU YTOJIbHOTO (LIIaXTHOT0) METaHa.

Herpanunuonnsie
(BcmoMorarenbHbIE)
TOIUIMBHBIE PECYPCHI

Momnsie ADC ¢ ypaHOBBIM TOIUIMBHBIM LIUKJIOM
ADC manoii MOIIHOCTY.

ITpenmymectsa ADC.

OcHoBHBIE HanpaBiieHUs pa3BUTHSI AD?

OcHOBHBIE JOCTOMHCTBA U c(epbl PaMOHATHHOTO
WCIIOJIB30BAaHUSI DHEProOJIOKOB Majol MOIIHOCTH,
BKJIIOYasl TUIaByYHeE.

ATOMHas SHEpPreTHKa




I'maposneprerrka

Cocrosnue B Mupe u Poccun

Pa3BuTne poccuiickoil THAPOIHEPTETUKHI

BripaboTka anexkrposneprun Ha I'9C B BeAyImux cTpaHax Mupa
Kpynnueitmme ['DC mupa.

®daxTOphl, OTPAHUUYUBAIOLIUE PA3BUTHE FMIPOIHEPTETHUKU.
OcHOBHBIE IIO3ULMH NTEPCIIEKTUBHOTO IIJIaHA PAa3BUTUS POCCUM-
CKOU TMAPOIHEPTEeTUKHI

IlepcnexkTrBHAs YHEPreTUKA

DHepreTuka Ha OCHOBE HETPAJAUIIMOHHBIX

BO300HOBJISIEMBIX HCTOYHUKOB SHEPTUHU.

OKOHOMHUYECKHE XapaKTEPUCTUKU HEKOTOPBIX

TUIOB AJIEKTpocTaHMil Ha BUD

Pecypcel BUD B mupe u Poccun

AJbTepHATUBHBIE CIIOCOOBI IPOU3BOJICTBA NEKTPHUUECKON U
TEIJIOBOM 3HEPTUU

TepmosinepHas sHepreTuka

Bonopoanas sHepreruka

TexHOreHHbIE Yrpo3bl
MIPUPO/JIE U YEIIOBEUYECTRBY,
HUCXOAIINE OT ACATCITbHOCTH
TOK, u crmocoObI ux
OrpaHUYCHUS

BospnericTBue Ha KiMMar U oroay

[TpoGiemb! 3k00THU U 0€30MTaCHOCTH

MIpY MPOU3BOACTBE JCKTPUUECKON U TETJIOBOM SHEPTHUU.
[Ipu3Haku TEXHOTEHHOTO BIUSHUSA HA KIUMAT U

noroay oobekToB TOK.

Ocob6ennocTh Poccun B acriekTe BO3JICHCTBUSA Ha

OKPY’KaIOLIYIO Cpefy.

10

VYuiepObl okpyxaromei
cpezie U aBapuH Ha 00bEKTax
TOK

HeraTtuBHble BO3/ICHCTBUS Ha OKPYKAIOIIYIO Cpely Ha
sTanax JOOBIYH U TPAHCIIOPTUPOBKU HEPTH.

[TpuanHbl aBapuii Ha Ta30MPOBOJAX M CIIOCOOBI NX
NPEOTBPALICHHUS.

[IpuunHbl aBapuii Ha YrOJBHBIX MIAXTaX M CIHOCOOBI UX
NPEOTBPALICHHUS.

@akTopbl HETaTMBHOTO BIMSHUSA Ha OKPYKAIOLIYIO
cpeny YCTaHOBOK/CHUCTEM IPOM3BOJICTBA u
TPaHCHOPTUPOBKH JIEKTPOIHEPTUH.

OcHoBHbI€ yrpo3bl, ucxonsuie ot ADC.




5.3 JlaGopaTopHbie padoThI

Taoauna 5
Ne | HaumeHoBaHue
HaumeHoBaHue J1a00paTOPHBIX padoT
n/m | pasgesna IUCHUILIUHBI

JlaGopaTopHblii cTeHa «BeTposHepreruyeckasi CHCTEMa
B2C2-MP
W3mepenue ckopocTu CTparuBaHusi BETPOreHEpaTopa;
N3mepenne MUHUMAIBLHOM pabodeld CKOPOCTH BETPA;
XapakTepucTrKa X0JI0CTOIr0 X0/1a FTeHEPaTopa;
Bremnue xapakTepucTUKH BETPOreHEPATOPA;
PerynupoBaynble XapaKTepUCTUKHU BETPOTreHEepaTopa

Herpanunmonusie YTHP P P P parTop
1.13mepenue ¢ nomoiisto Tepmonap. [loBepka Tepmonapsi.

(BcmomoraTenbHBIC)
(Peanvnas

TOIUIMBHBIE PECYPCHI

5 | Berposnepreruueckue

yCTAHOBKH 2. Uzyyenue criocoba U3MEpeHUs pacxo/ia rasa mno MeToay
orcedeHHOTro oObema (PeanbHas tabopaTopHas paboTa)
3. U3ydenue cocoba u3MepeHus pacxojia raza: pacxoaomep,
potameTtp. Cueruuk rasa. (Peanpnas nabopatopHas pabora)
4. Nzydenwne criocoba H3MEPEHHUs pacxo/1a ra3a 1o
M3MEpUTENbHON nuadparme (Peanvnas rabopamophas
paboma)

[TorpemnocTu BJIP IlorpemHocTy u3BMEpeHU Mpy BHIMOJHEHUH

HU3MEPECHUI MPAKTUYECKUX U UCCIIEI0BATEIBCKUX paboT

5.4. IIpakTnuyeckue (CEeMUHAPCKHE) 3aAHATHS

Taoauua S
Ne HaumeHnoBanue pasjesa
Conep:xanue pa3aena
n/n JUCUUILIHHBI
IIpoGiemsl [Ipu3Haku TEXHOT€HHOTO BIMSHUS Ha KITUMAT U TIOTO/LY
DKOJIOTHYECKOH 06BexTo TOK.
1 Ge30macHOCTH MpH Ocobennocts Poccuu B acriekre BO3IeHCTBUA Ha
n00bIue U TPAHCTIOPTE OKPYIKAIOLLYIO CPELY.
HeTH.
DHepreTuka Ha OCHOBE HETPAAUIIMOHHBIX
2 TeoTepMallbHAs SHEPIHs BO300HOBJISIEMBIX UICTOYHHKOB SHEPTHUHU.
I'eoTepmanbHbIe CTAHITHH.
3 ColHeyHas SHepreTHKa DHeprus COIHIIA. COHHC‘{E{HC KOJIJIEKTOPHI U OaTapeu.
[Tpon3BOACTBO COTHEYHON YHEPIUU.
Berposneprernueckue OHeprus BeTpa. BeTpoycTaHOBKH.
4 YCTaHOBKH. DHEPTHUS [IpousBoncTBO dHEpruu Berpa. JHeprus BoiH. [IpousBoaCTBO
BOJIH OK€aHa SHEPTUU BOJH.
TonnmBrie Bo3gelictBe  TOIUIMBHBIX DJJIEKTPOCTAHIIMM Ha OK aroI
5 AIEKTPOCTAHITHI u cper p Pyx yio
OKpYKaromias cpesia pely.




ADC u okpyxaromas
cpena

Bo3nelictBue  aTOMHBIX — AJIEKTPOCTAHIMKA Ha OKPYKAIOUIYIO

cpeny.
DHepropecypcocoepexeH

He KaK Croco0 3aIIuThl CnocoObl  3Hepro- u pecypcocOepexxeHus. BimsHue Ha
OKPYXKaroIE Cpebl OKPYXAIOIIyI0 CPEy.

6. CamocrosiTesqibHasi padoTa 1Mo AUCHHUILINHE

6.1 B()l'[pOCLI AJI CAMOCTOATECIBHOIO H3YYCHU A

Tembl AJIA CAMOCTOATEIBbHOI0 U3YYCHHUA

[TpoGiiemb! 100bIYM U TpaHcopTa HeGTH. Pa3Benounoe OypeHue u mpooIeMbl
o0ycTpoiicTBa MecToposxaeHus. [IpoOaembl FKcITyaTanun MectopoxxaeHui. [Ipooiiemsbl
MOITYTHOTO Tas3a.

TankepHble epeBO3KH cbipoit HedTH U HePTenpoayKkToB. [Ipobdiaembl nepepaboTKU ChIPOit
He(TH, 3arpsI3HEHNE TPYHTOBBIX BOJ.

[IpoGmemMbl AKCIUTyaTalMd MECTOPOXKIACHUS. YTWIM3ALMs TOTCHIUAIBHON SHEPrUu
MaruCTpajJbHOIro MHIpHUPOAHOTO TIa3a Ha Tra3opasJaTOUYHbIX H Ta30paclpCACIIMTCIbHBIX
craHimax. [IpoGieMel HKoIOrHMYecKoil Oe30macHOCTH NpH  J00BIME W TpPaHCIOPTE
HPUPOJTHOTO rasa.

[IpoGnembl 100bIYM U TpaHcmopTa yrias. IIpoGiemsbl SKoIOrHuecKoi 6e30MacHOCTH MPU
J0OBIYE U TPAHCIIOPTE YTJIS.

[Tpobaembl 5KoorHYecKOr 6€30MaCHOCTH PY JOOBIYE M TPAHCIOPTE TOPIOYNX CIAHIIEB.

OCHOBHBIE MMpeuMyniecCTBa TepMOHI[epHOﬁ OHCPI'CTHKH.

~N (oo b

Hmeromuecst BO3MOKHOCTH M 3 (HEKTUBHOCTH MpUMeHeHUs. [IpunBHas sHEpTus.
Mmeromuecst BO3MOKHOCTHU M 3¢ ()EeKTUBHOCTh NPUMEHEHUs1. buoTomnuao. OTxo0mpl.

[TogzeMHble TepManbHbIE BOJBI. 3amackl W PaCIpPOCTPAHEHHE TEPMAIbHBIX BOJI.
CocrosiHue reoTepMaIbHOM SHepreTuku B Poccun.

PabGora moBepxHOCTM mHpH JAEWCTBUM Ha Hee CHibl BeTpa. Pabora BeTpoBOro koiseca
KPBUIbYATOrO BETPOABUTATESL.
Berpoanexkrpocrannuu. BerpoycTaHOBKH.

10

[TpeoOpa3zoBaHue TEMIIOBOM SHEPTUU OKeaHa. Pecypcel TernoBoil sHepruu okeana. Cxema
OTOC, paboTarolieit Mo 3aMKHYTOMY IHKITY.

11

OCHOBHBIC TEIJIOTEXHHYECCKHUE XAapPaAKTCPUCTUKU OPraHUYCCKOro TOIIMBA. CocraB
TOIIJINBA. Fopfoqne u OaJlJIacTHEIC COCTaBJIAOIIME TOIIJIMBA.

12

XapaKTepI/ICTI/IKI/I OCHOBHBIX IMPOMBINIJICHHBIX HCTOYHHWKOB BBI6I)OCOB 3arpA3HAIOIINX
BCIICCTB. OcHOBHBIC MOKa3aTeIu HOPMHPOBAHUA KadC€CTBa Oprx(a}omeﬁ Cpeabl "
BPCAHLIX BCHICCT B MMPOMBINIJICHHBIX BBI6pOCﬂX




6.2 Tembl pedpepaToB:

1. | Tumsl s3HEpropecypcoB. Bo3MOXHOCTH HCIIOIB30BAHUS PA3IMUHBIX THUIIOB YHEPTOPECYPCOB.

2. | IlporHo3sl pacnojaraeMbIX 3aracoB M UX HCUEPIIaHHUSL.

3. | Pa3Bemounoe Oypenue u mpo0iaeMbl 00yCTpOHCTBA MECTOPOXKICHUSI.

4, | [Ipo6seMbl SKOJIOTMYECKOI 6€30MacHOCTH MPH JOOBIUE U TPAHCTIOPTE HE(DTH.

5. | Bebop Tpacc i MarucTpaibHBIX HEGTEITPOBOIOB.

6. | TaHkepHBIE IEPEBO3KH CHIPOW HEPTH U HEPTENPOITYKTOB.

7. | IIpoGaemsbl mepepabOTKHU ChIPO HEPTH, 3arpsiI3HEHNE TPYHTOBBIX BOJI.

8. | IlporHo3sl pacnojaraeMpIX 3aracoB U UX HCUSPIIAHHSL.

9. | [IpoGaembl 1OOBIYM M TPAHCIIOPTA Ta3a

10. | IlpoGiemMbl SKCIUTyaTallud MECTOPOXKICHUSI.

11. | YTunuzanuss NOTEHUUAIbHON  DHEPrMM  MarucTpajbHOrO  MPHUPOJAHOTO Ta3a Ha
ra30pa3aTOYHbIX U Ta30pacpeaeTUTEIbHBIX CTAHIIUSAX.

12. | Veonw. IIporHo3sl pacnosjaraeMpIX 3a11acoB U MX HCUEPIAHMUS.

13. | IIpoGaembl OOBIYM M TPAHCIIOPTA YIJIA.

14. | IIpoGrembl SKOIOTUIECKON 0€30MaCHOCTHU MPHU JOOBIYE U TPAHCIIOPTE YIJIsl.

15. | IIpoGaembl 1OOBIYM M TPAHCIIOPTA TOPIOYHX CIAHIIEB.

16. | [IpoGieMbl SKOJIOTHYECKOM 0€30IaCHOCTH MPHU JOOBIYEC W TPAHCIIOPTE TOPIOYHX CIIAHIICB.

17. | Aoepnoe monnuso. IIporuossl pacnosiaraeMpIX 3aacoB U UX UCUYEPIAHUSI.

18. | [IpoGiembl NPOM3BOACTBA U TPAHCIIOPTA SACPHOTO TOIUIMBA.

19. | [IpoGneMbl SKOIOTHYECKOH O€30MacHOCTH MPH TPOU3BOJCTBE W TPAHCIIOPTE SACPHOTO
TOTLIINBA.

20. | OcHOBHBIC IPEUMYIIIECTBA TEPMOSACPHON YHEPTETHKI

21. | Tumnbl TepMOSIEPHBIX PEAKTOPOB.

22. | Ilpobnembl ynpaBisieMOro TEpMOSIEPHOTO CHHTE3A.

23. | IlpoGnemsl ynep:kaHus 11a3Mbl B TEPMOSIZICPHOM PEAKTOPE.

24. | TpaguIIMOHHBIC U HETPAJUIIMOHHBIE HCTOYHUKH YHEPTHH.

25. | 3amacel 1 TUHAMHKKA OTPEOJICHHUS SHEPropecypcoB, monuTrka Poccun B obnactu
HETPaTUIIMOHHBIX U BO30OHOBIISIEMBIX HCTOUHUKOB DHEPTHH.

26. | OcHOBHBIEC OOBEKTHI HETPATUIIMOHHOM SHepreTukn Poccun. ConHeyHas sHeprus

27. | Conneynas sHeprusi. O6bEMbI U 3P PEKTUBHOCTh TPUMEHEHHUS.

28. | I'eorepmanbHas sHeprus. Pacnipenenenue, 00bEMbI 1 9 (HEKTUBHOCTH TPUMEHEHUSI.

29. | IlpunuBHas sHeprus. Mmeromnrecs BO3MOXKHOCTH U 3PPEKTUBHOCTh MPUMEHEHMSI.

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

31. | Ilpsmoe ucronb30BaHUE TeOTEPMATLHON SHEPTHH.

32. | 'eoTepmainbHble 3JEKTPOCTAHIIMH ¢ OUHAPHBIM ITUKJIOM.

33. | KoHCTpYyKIHS ¥ MaTepralibl COJTHEUHBIX 3JICMEHTOB.

34. | DHepreTrueckuil 0aJlaHC TEIJIOBOTO AaKKYMYJISITOPA

35. | Knaccudukanus 1 OCHOBHBIE 3JIEMEHTHI TeITUOCHCTEM.

36. | Konnenrpupytouye reauonpueMHuku. [110ckue coHeuyHble KOIIEKTOPHI.

37. | TenyoBoe aKKyMyJIMPOBAaHUE SHEPTHH.

38. | Kinaccudukamnus akkyMyJsiTOpOB TeTia.

39. | Cucrembl akKyMyJIupoBaHus. TemIoBoe akKyMyJIHPOBaHUE [l COTHEYHOT'O 000rpeBa 1
OXJIAKJIEHUS [TIOMEIIECHU.

40. | IIpoucxosxaeHue BeTpa 1 BeTpoBble 30HbI Poccun. THITBI BETPOIHEPreTHUECKUX YCTAaHOBOK.

41. | PaboTa moBepXHOCTH NPH JIEHCTBUHU Ha HEE CHIIbI BETpa.

42. | PaboTa BeTpOBOIro Kojeca Kpbulb4aToro BETPOABUraTEeIs.
BetpoosnexTpocranimn. BeTpoycTaHOBKH.

43. | O6ume cBefieHus 00 MCIOJIb30BAaHUH YHEPTUU TPUIIMBOB.

44. | MoutHOCTh NPUJIMBHBIX TEUEHUH U NPUIMBHOTO MOABEMA BOIbI

45. | IIpssmoe mpeoOpa3zoBaHre TEMIOBOM SHEPTHH.

46. | Mcnonp3oBaHue nepenaja Temrneparyp okean-armocgepa. I1




47.

SHepFeTI/IKa Ha HCTPAJUIIMOHHBIX BHJaX TOIIJIMBA.

48. | 3onbl addexkTuBHOrO MpuMeHeHus. [IpobiemMsl cOopa U CeneKIun.

49. | [TapoTypOMHHBIC IUKITHI.

50. | T'a30TypOMHHBIE IUKIIBL.

51. | [TaporazoBbie ITUKIIBI.

52. | bunapubie ukibl. MI'J] UKITBI.

53. | Hukisl 1 KOHCTpYKTUBHBIE cXeMbl ADC.

54. | I1apoBbie TypOUHBI Ha BJIQKHOM I1ape.

55. | I'a30BBIE TypOMHBI.

56. | Kommpeccopsr.

57. | Hacocsl.

58. | [1aporenepaTopsl.

59. | [1apoBsie TypOUMHBI Ha BJIAKHOM I1ape.

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

61. | BogHO-XMMHUYECKHE PEIKUMBI.

62. | KoHneHcalnoHHbIe YCTaHOBKH.

63. | Term100OMEHHUKH.

64. | 3anopnas anmapatypa. TpyOOmpoBOIbI.

65. | Obmas kaccudukanys OpraHuIecKOro TOTUTUBA.

66. | OCHOBHBIE TEIUIOTEXHUYECKUE XaPAKTEPUCTUKHU OPTraHNYECKOro TOILJINBA.

67. | CocraB TorumBa. ['oproune u 6auiacTHBIC COCTABIISIONINE TOTIIMBA.

68. | Terora cropanus TormuBa. XapaKTePUCTUKU 30JIbI

69. | Dkonornyeckue NpoOIEMbl SHEPTETUKH.

70. | MecTto HETpaAMIIMOHHBIX HMCTOYHUKOB B YAOBIETBOPEHUU SHEPreTHUECKHX MOTpeOHOCTEl
YeJIOBEKa.

71. | XapaKkTeprCTUKH OCHOBHBIX IMPOMBIIUICHHBIX HICTOYHHKOB BBIOPOCOB 3arps3HSIOIINX
BEIIECTB.

72. | OCHOBHBIC ITOKA3aTEIN HOPMHPOBAHKS KAY€CTBA OKPYKAIOIICH CPEIBI M BPEIHBIX BEIIECT B
MIPOMBINUICHHBIX BBIOpOCAX.

73. | bamanc BogonoTpeOaeHns U BOJOOTBEICHHS TPOMIPEATPUSITHIA.

74. | OcHOBHBIE KaueCTBEHHBIE MTOKA3aTEIH BOJbI 000POTHBIX CHCTEM BOJIOCHAOKEHUSI.

75. | acuer ymiep0Oa OKpy>KaroIieH cpese.

76. | BogHoe X035HCTBO MPOMITPEANIPUSTHI, 000POTHBIE CUCTEMBI BOJIOCHAOKEHUSI.

77. | CyniHOCTh XUMHYECKHX METOJOB OYMCTKHU CTOYHBIX BOJI.

78. | PeareHTsl, NCTIOIB3YyEeMBbIC JIJISI OKUCIIUTEIIHHBIX M BOCCTAHOBUTEIHHBIX METOJIOB OUHCTKHU

6.2 Y4eOHo - MeTOANUYECKOE 00ecTieyeHHe VI CAMOCTOATEIbHOI padoThl

1.

Komnsuto A.C. [poreccs u anmapartsl MepeoBbIX TEXHOIOTHIA BOIOIOATOTOBKH U UX
IPOrPaMMHUPOBAHHBIE pacdeThl [ DIEKTPOHHBIN pecypc]: yueOHoe nocodue/ Kombinos A.C.,
OuxkoB B.®., Yygosa FO.B.— DnektpoH. TekcToBbie qaHHbIe.— M.: M3naTensckuii 1om
MD3U, 2016.— 222 c.

Jlapuukun B.B. Dxonorus sneprernyeckux 00beKkToB. [IpakTrkym [ DneKTpoHHBIHN pecypc]:
yaeOHoe nocodue/ Jlapuukun B.B., Hemymenko JI.A.— DIeKTpoOH. TEKCTOBBIC JJAHHBIC.—
HoBocubupck: HoBocnbupckuii rocyapcTBeHHBIN TeXHHUYecKHid yHuBepcuteT, 2011.— 136 C.
VYmako B.Sl. CoBpeMeHHbIe TPoOIEMBI DJIEKTPOIHEPTETUKH [ DTIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ YmakoB B.Sl.— DnexTpoH. TekcToBbie faHHbIe.— ToMmck: ToMmckuit
NOJUTEXHUYECKUI yHuBepcuteT, 2014.— 447 C




7. OnleHOYHBbIE CpecTBa

7.1.1Bonpochl K NepBOi PY0EKHON ATTECTAIMH

Tunsl sHEpropecypcoB. Bo3aM0OXHOCTH MCNIOIB30BaHUS PA3JIUYHBIX TUIIOB SHEPTOPECYPCOB.

ITporuo3sl pacnojaraeMbix 3aacoB U UX UCUEPIaHUS.

[Tpo6nembl 1OOBIYM U TpaHCTIOPTA HEPTH.

PazBegounoe OypeHue u nmpobiieMbl 00yCTPOICTBA MECTOPOKICHHSL.

[TpoGiemsl sKxcIuTyaTaluu HeTIHBIX MECTOPOXKJICHUM.

[TpoGiembl 3K0JI0rHYECKON 6€30MacHOCTH NpU J0ObIUe U TPAHCIIOPTE HEDTH.

Br160op Tpacc A MarucTpaabHbIX HEQTEIPOBOAOB.

Hanéxaocts HE(TENPOBOOB, TUATHOCTUKA COCTOSIHHI TPYOOIPOBOIOB, TPOOJIEMBI yTEUEK.

O XN g~ W N

TaHkepHbIE TIEPEBO3KH ChIPO HEPTH U HEPTETPOTYKTOB.

[EEN
©

[Tpo6Giiembl nepepaboTKH ChIpO HEPTH, 3arpsi3HEHUE TPYHTOBBIX BOJI.

[N
[N

HpOI‘HO?;BI pacnojiaraCMbIx 3a11aCcoB rada M BO3MOKHOCTH UX UCYHCPITAHU.

[EEN
M

TpancnopTupoBaHue rasza 1o ra3ornpoBojam, CTpyKTypa ra3ornpoBoJIOB

[EEN
w

[Tpo6iiembl 100bIYM U TpaHCIIOPTA Ta3a

[EEN
=

Pa3Benounoe OypeHue u npobiieMsl 00ycTpocTBa ra30BbIX MECTOPOKICHHH.

[EEN
o

HpO6J'I€MBI 9KCILTyaTallu MECCTOPOKACHUS.

[EEN
S

VYrunuzauuss  MNOTEHIMAIbHOW  3HEPIMM  MAaruCTpajibHOTO  MPUPOAHOTO  rasa Ha
ra3opa3laTOYHbIX U Ira30paclpeieINTENbHbBIX CTAHIUAX.

17. | IIpoGiembl SKOJIOTHIECKOM 0€30ITaCHOCTH P JOOBIYE W TPAHCIIOPTE MPUPOJTHOTO Ta3a.

18. Yeons. HpOFHOSbI paciiojiaracMbIX 3allaCOB U UX UCUCPIIaHHA.

19. | IpoGembl JOGBIYY U TPAHCIIOPTA YIS,

20. | TIpobGaembl FKOJIOTHYECKOM 0€30MaCHOCTH IPH JOOBIYE H TPAHCIIOPTE YIJISl.

21. Fop}oque CllaHybsl. HpOFHOSbI paciojiaracMbIX 3allaCOB U UX UCUCPIIAHUA.

22. | TIpoGnembl J0OBIYH U TPAHCIIOPTA FOPIOUMX CIIAHIIEB.

23. | TIpobGaembl HKOJIOTHYECKOM 0€301TaCHOCTH IPH JOOBIYE M TPAHCTIOPTE TOPIOYUX CIIAHIICB.

24. HpO6HCMBI IMPOU3BOJACTBA U TPAHCIIOPTA AACPHOI'O TOIIJIMBA.

25. | IIpobGnembl skojOrHYeckoi 0e30MmacHOCTH MPH MPOU3BOJACTBE U TPAHCIOPTE SAEPHOTO
TOTUTMBA.

26. | OCHOBHBIE IPEUMYIIIECTBA TEPMOSACPHON SHEPTETHKI

27. | Tumbl TEPMOSIEPHBIX PEAKTOPOB.

28. | IIpobnembl ympaBiIsieMOTro TEPMOSIEPHOTO CHHTE3A.

29. | IIpobnemsl yaep)kaHus MJ1a3Mbl B TEPMOSJIEPHOM PEAKTOPE.

30. | IIpobGnemMBbl TETUIOOTBO/IA B TEPMOSIICPHBIX PEAKTOPaXx.

31. Tpa,[[I/II_II/IOHHBIe N HCTPAAUITUOHHBIC HCTOUYHUKHU SHCPTHUH.

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

33. | OcHOBHBIE 00BEKTHI HETpaIUIIMOHHOMN 3HepreTuku Poccun. CosHeyHast SHeprus

34. | Conneynas saeprus. O0bEMBI 1 YPPEKTUBHOCTH MPHUMEHEHHSL.

35. | 'eorepmanbHas sHeprus. Pacnipesnenenue, 06bEMbI ¥ 3 (EKTUBHOCTh MPUMEHEHUS.

36. | Berposas sueprus. Pacnpenenenve u 3 PpeKTHBHOCTh MPHUMEHEHHSL.

37. | BomnoBas sneprus. Mimeromuecs: BO3MOXKHOCTU U 9PPEKTUBHOCTh PUMEHEHHSI.

38. | [lpunuBHast sHeprus. Mmeronmecss BO3MOXKXHOCTH U APPEKTHBHOCTh MPHUMEHEHHSI.

39. | McToyHmMKY TeoTepMabHOTO Teruia. [1013eMHbIe TepMalTbHBIC BOIBI.

40. | 3amacel U pacnpocTpaHeHUE TepMalIbHbBIX BOJI. COCTOSHUE re0TEPMAIbHOM SHEPTeTUKU B
PO.

41. | TennocHabkeHHE BEICOKOTEMIEPATYPHOIH CUIBHO MUHEPAIM30BAHHON TEpMaJIbHOM BOJIOM.

42. | TermocHaOXeHHE HU3KOTEMITEPATyPHOH MaJOMUHEPAITH30BaHHON TEPMaITbHOW BOJIOM.

43. | IlpsiMmoe ncnob30BaHKUE reoTepMaIbHOM 3Heprun. I'eoTepManbHble JEKTPOCTAHINH




IIpuMepHbIi OUJIeT K NepBOi PYOEKHOH aTTeCTAIIMHU

MHUHHCTEPCTBO HAyKH M BhICIIEro oopazoBanust PO

I'po3HeHCKU rocynapCcTBEHHbBIN HE(DTIHONH TEXHHYCCKUIA YHUBEPCUTET UM. akaa. M./l. MUIUTHOHITUKOBA

NHcTuTyT SHEPreTUKN
Kagheopa «Tennomexuuxa u euopagiuxay

I[I/ICHI/IHJ'II/IHa ((AJ'IBTepHaTI/IBHI)IC 1 BO30OHOBJIIEMBIEC HCTOYHUKU SHEpTUun»

['pynna TIC-24

Bbujger Ne 1

1. Pa3zBemounoe OypeHue u npoOaemMbl 00yCTPOMCTBA MECTOPOXKICHHS.

2. OCHOBHBIE IPEHMYILECTBA TEPMOSIIEPHOIN SHEPTETHKH

3. T'eorepmanbHas sHeprus. Pacnpenenenue, 00bEMbI ¥ 3PHEKTHBHOCTh MPUMECHECHHS.

3aB

. Kaeapoii «TernoTexHuKa 1 TuIpaBINKay P.A-B. Typnyes

7.1.2 Bonpochbl KO BTOPOH PYOEKHONM ATTECTAIMN

1. | VIHTEeHCUBHOCTb COJIHEYHOT'O U3Iy4YEHUs

2. | KOHCTPYKIUS U MATEPHAIbI COTHEUHBIX YIEMEHTOB.

3. | BonbT-aMnepHas XapakTepHCTHKA COTHEYHOTO 31EMEHTA

4. | dorosrnekTpuueckue cBONCTBA p—N MEPEXoa.

9. | Kmaccudukanys 1 OCHOBHBIE 3J1EMEHTHI FeTHOCHCTEM.

6. | Konnenrpupyromue remonpueMHuky. I1I0CKHe COTHEUHBIE KOTIEKTOPHI.

7. | DHepreTyeckuii 6aNaHC TEMIOBOTO AKKYMYJIATOPA

8. | TemoBoe akKyMyJIHMpPOBaHHE YHEPTUH.

9. | Knaccudukaius akkyMyJIiTOPOB TeIIa.

10. | Knaccuduxanus akkyMyisTOpOB TeIlIa.

11. | IlpoucxoxaeHue BeTpa u BeTpoBble 30HbI Poccuu. TUIIBI BETPOIHEPIeTHYECKUX YCTAHOBOK.

12. | Kiaccudukanus BeTpoIBUTaTeNeH 110 NPUHIUITY PaOOTHI.

13. | PaGoTa noBepXHOCTH MpH JICHCTBUU HA HEE CUJIBI BETpa.

14. | PabGoTta BETpOBOTO KOJECa KPhUIbYATOTO BETPOIBUTATEIIS.
BetpoanekTpocraniun. BetpoycTaHoBKH.

15. | bananc Bo300HOBIIsIEMO SHeprun okeaHa. OCHOBBI TpeoOpa30BaHMs SHEPTUU BOJIH.

16. | O6mme ceneHus 06 MUCIIONB30BAHNH YHEPIUH TIPHIIUBOB.

17. | MomuoCTs NPHITMBHBIX TeUEHHHT ¥ NPIIHBHOTO TIOIHEMA BOJIBI

18. | Mcnonp30BaHNe YHEPTHU PHUIMBOB M MOPCKUX TEUCHHH.

19. | Pecypcsl TemnoBoii SHEprUH OKeaHa.

20. | Cxema OTDC, paboTaromieii 10 3aMKHYTOMY LHKIY.

21. | Hcnonp3oBanue nepenajia TeMIepaTyp okeaH-arMochepa.

22. | llpsmoe mpeoOpa3oBaHue TEIUIOBOM YHEPTHH.

23. | DHepreTHKa Ha HETPATUIIMOHHBIX BUAX TOTUIMBA.

24. | lllena, otxoasl secornepepabOTKH, TOpd. YCIOBUS HCIONB30BaHMS, MHPOOJIEMbI, OIBIT
NPUMEHEHHS B Ka4eCTBE TOTUINBA

25 | Panc, 6uosTanosn, OMou3elb U JIp. — IpobiemMbl cOopa U MPUMEHEHHUS.

26 | 3onbI 2@ dexTrBHOTO NTprMeHeHMs. [Tpobiemsl cOopa u ceneknuu.

27 | IlepepaboTka Maces, CKUraHHEe TOKCUYHBIX OTXOJIOB.

28 | BropuuHbIe YHEPropecypchl pa3HOTo MOTEHIHATIA.

29 | IlpomsimenHsle cToku. Mcnonb3oBanue OMO-CTOKOB.

30 | Dxoxoruyeckue mpodIeMbl FHEPTETUKH.




31. | Mecrto HeTpaAUIIMOHHBIX UCTOYHUKOB B YIOBJIETBOPEHUH SHEPTreTUUECKUX MOTPEOHOCTEH
YeJIOBEKa.

32. | XapakTepUCTUKU OCHOBHBIX MPOMBIIUIEHHBIX UCTOYHUKOB BBIOPOCOB 3arpsA3HSIOMINX
BEIIECTB.

33. OCHOBHBIE ITOKa3aTeIn HOPMHUPOBAHUS Ka4CCTBaA Oprn(anmefI Cp€Anl 1 BpEAHBIX BEIIECT B
IMPOMBIIIJICHHBIX BBI6p0C3.X.

IIpuMepHbIii OUJIeT KO BTOPOH PYOEKHON ATTECTALIMHI

MuHmCTEpCTBO HAYKH U BEICIIETO 00pa3oBaHus PO
I'po3HeHCKHUi rocynapcTBEHHBIH HE(PTIHON TEXHHYSCKIH YHUBEPCUTET UM. akan. M.J[. MuroHmukoBa
WHCTUTYT SHEPreTUKU
Kagpeopa «Tennomexnuxa u cuopasiuxay

I[I/ICHI/IHJ'II/IHa «AJ'IBTepHaTI/IBHBIC Y BO30OHOBJIsIEMbIE HCTOYHHKHU OQHCPIrun»

['pynna TIC- 24

Buiaer Ne 1

1. Kpynneimume ['DC B Mupe u Poccun.

2. OcCHOBHBIE IPEUMYIIIECTBA TEPMOSACPHON SHEPTeTUKU

3. Conneunas >aeprusi. KoJuIeKTOpHI M COTHEUHBIC OaTapeu.

3aB. kadenpoii «T u I'», noneHt P.A-B. Typnyes

7.2. Bonpochbl K 3K3aMeHY 10 JIHCIHMILINHE ((AJII)TepHaTI/IBHI)Ie 1 BO30OHOBJIIEMEIC
HCTOYHUKH SHCPIrUuKn»

1. | Tumsl sHEpropecypcoB. Bo3MOKHOCTH MCIOB30BAHUS PA3JIMUYHBIX TUIIOB YHEPrOPECYpPCOB.
[Tporuo3ssl pacmosiaraeMbIX 3a1acOB U UX UCUYEPHAHUSI.

2. |Ilpo6nembl no6bum ¥ Tpaucmopra HepTH. Pa3BenouHoe OypeHHe M mpoGIEMbI
o0ycTpoiicTBa MecTopoXkaeHus. [Ipobiembl SKcIuTyaTanu HeQTSIHBIX MECTOPOKACHUIH.

3. | ITpo6nemsl 3KonOrHYecKoil Ge30IacHOCTH IIpH J00kIYe U TpaHcnopTe HedTh. BriGop Tpace
JUISL MAaTUCTPAJIbHBIX HE()TEPOBOJIOB.

4. | HapéxHocTh Hed)TENpOBOMOB, IMATHOCTHKA COCTOSIHHMI TPyGOHPOBOZOB, MPOGIEMBI
yreuek. TaHKEpHBIE IEPEBO3KH ChIPOI HEDTH U HEDTETIPOAYKTOB.

5. | [Ipo6nembl nepepabOTKU CHIPOI HEPTH, 3arpSI3HEHUE TPYHTOBBIX BOJI.

6. | IIporHossl pacrojaraeMbIX 3alacoB Tra3a ¥ BO3MOXKHOCTH HX HCYEpIIaHHS.
TpancnopTupoBaHue rasa 1Mo ra3ornpoBoAaM, CTPYKTypa razonpoBoaoB. [Ipooremsr
N0ObIYM U TpaHCTIOpTA Ta3a

7. | PazBenounoe OypeHme M IIPoOIEMBbI OOYCTPOHCTBA TIa30BBIX MECTOPOXKICHHMIA.
[TpoGembl SKCILTYaTaIUU MECTOPOXKICHHUS.

8. YTI/IJ'II/BaI_[I/I}I HOTCHHH&HLHOﬁ OHCPIrun MarucCTpajaibHOT'O MpupoaAHOTO rasa Ha
ra3opas[atouyHblX W Ta30paclpeeuTeNbHbIX CcTaHnusx. [[poOJeMbl IKOIOTHYECKOM
0€30MacHOCTH NMpHU JOOBIUE U TPAHCIIOPTE MPUPOJIHOTO rasa.

9. | Yeons. TIporHo3el pacroyiaraeMbIx 3amacoB W WX wucdyepnanus. [Ipodmembl mgo0bu U
Tpancnopta yrisa.  [IpoGiemsbl 3konoruyeckoil 0€30MacHOCTH MpH J00bIYe M TPaHCIOPTE
YT

10. | I'oprouue cranyvi. TIporHO3BI pacrioiaraeMbIX 3alMacoB M HMX wucueprnanus. [IpobGremsl
JMOOBIYM W TpaHCHoOpTa roprouux ciaHies. [IpobmeMbl 3KOIOTrHYecKoi 0€30MacHOCTH TPH
J00bIUe ¥ TPAHCTIOPTE TOPIOYUX CIIAHIIEB.

11. | Ilpo6seMbl IPOU3BOICTBA U TPAHCIIOPTA siAepHOTrO TomMBa. [IpobiieMsl sKoI0rn4ecKoi
0€30I1aCHOCTH ITPU MPOHU3BOJICTBE M TPAHCIIOPTE SJEPHOTO TOILIMBA.

12. | OcHOBHBIE MpeuMynicCTBa TepMo;mepHoﬁ OHCPI'CTUKH. Tunel TCPMOAINCPHBIX PCAKTOPOB.

13. | IIpoGyieMsl yIpaBiIsseMOro TepMOsIEpHOTo cuHTe3a. [IpobiieMbl yaep kaHus TIa3MbI B




TEepMOsiIEpHOM peakTope. [Ipo0aeMbl TerI00TBOIa B TEPMOSIEPHBIX PEaKTOpax.

14. | TpaguIMOHHBIC U HETPAJUIIMOHHbIE HCTOYHUKY SHEPTUH. 3arnackl U JUHAMUKA MOTPeOIeHUs
SHEpropecypcon, nonutuka Poccum B 00nacTH HETPAIUIIMOHHBIX U BO300HOBIISIEMBIX
MCTOYHUKOB HEPTUH.

15. | OcHoBHBIC 00BEKTHI HETpAAUITMOHHOM dHEepreTKu Poccuu. Conneunas sueprusi. O0bEMBI 1
3¢ (HEeKTUBHOCTH TPUMEHEHUSI.

16. | I'eorepmanwHas sueprus. Pacnpenenenue, 00bEMbI ¥ 3PHEKTHBHOCTh MPUMECHCHHS.

17. | BerpoBas sueprus. Pacnpenenenue u 3ppexkTuBHOCTD TpuMeHeHus. [Iporcxoxaenue BeTpa
u BeTpoBbie 30HbI Poccuu. Tumbl BeTposneprernyeckux ycranoBok. Kimaccuduxarms
BETpPOJIBUTATENCH IO MPUHIUITY paboThl. PaboTa mOBEpXHOCTH MPH IEHCTBUN Ha HEE CUIIBI
BeTpa. Berpoanekrpoctaniuu. BerpoycranoBku.

18. | BonnoBas sueprus. meromuecs BO3MOXXHOCTU U 3 (heKTHBHOCTH TpuMeHeHus1. bananc
BO300HOBIIsIEMOIi SHEpruM okeana. OCHOBHI MpeoOpa3zoBaHus SHepruu BoH. O01mume
CBEJICHUS 00 MCIOJIB30BAaHUU YHEPTUH NIPHIIUBOB.

19. | [IpunusHas sHeprus. meromuecst BO3MOKHOCTH U 3((HEKTUBHOCTh IPUMEHEHHUSL.
MolHOCTh MPUJIMBHBIX TEUEHUN U MPUIMBHOTO MOAbeMa Boibl. Mcroib30BaHue SHEPTUU
IIPWJIMBOB U MOPCKUX TeueHU. Pecypcel TernoBoil aneprun okeana. Cxema OTOC,
paboTaronieii 1o 3aMKHyTOMY LUKITy. Mcrionb3oBaHue nepemnaja TemrnepaTyp OKeaH-
atmocdepa.

20. | UcTounuku reorepmansHoro teria. [loazemHubie TepManbHbie BOABL. 3anachl U
pacrpocTpaHeHue TepMaibHbIX BOJl. COCTOSIHME re0TepMalibHOM YHEPreTUku B PO.

21. | TertocHaOXeHUE BHICOKOTEMIIEPATYPHON CHIIBHO MHHEPATM30BAHHON TepPMAIbHON BOIOM.
TerutocHaOXeHNE HU3KOTEMITEPaTYPHOH MAJIOMUHEPATU30BAHHOM TEPMAIILHOMN BOJIOM.
[Tpsimoe ucnonbp30BaHue reoTepMaibHON dHeprun. I eoTepMasbHbIe AIEKTPOCTAHIIUN

22. | IHTEHCHBHOCTh COJIHEYHOTO U3iydeHHs. KOHCTpYKIMST ¥ Marepuaibl COJHEYHBIX
JJIEMEHTOB.

23. | BonpT-aMIepHas XapaKTEPHCTHKA COJNHEYHOro 3NeMeHTa. DOTOdIeKTpHUECKHE CBOMCTBA
p—n nepexoza.

24. | Knaccupukanus M OCHOBHBIE  3JIEMEHTHl  relMocucTeM.  KOHLEHTpHpyroume
reJuonpueMHUKH. [lockue cotHeyHble KOJIEKTOPBDI.

25. | DHepreTuueckuii 6GanaHC TEIUIOBOTO aKKyMmynstopa. TemIoBoe aKKyMYJIHPOBaHHUE
DHEPTUU.

26. | Knaccuukarus akkyMyJIsTOpoB Teruia. IIpsiMoe npeoOpa3oBaHKe TEMI0BOM SHEPIUHL.

27. | HerpaguumoHHbIe 1 BO30OHOBIIsIEMbIE HCTOYHUKH YHEPTHU

28. | DHepreTuka Ha HeTpaJUIMOHHBIX BuAax ToruuBa. lllena, orxoasl neconepepaboTku, TOP.
Y CII0BHS HCTIONTB30BAHMS, TIPOOJIEMBI, OTTBIT MIPUMEHEHHS B KAUeCTBE TOTTNBA

32. | I'a3oTypOuHHbIe HUKJIBL. [Tapora3oBble HUKIIBI.

34. | Paboune tena. KoHCTpyKIIMOHHBIE MaTepHaibl. DpO3UOHHO-KOPPO3HOHHBIE MTPOIECCHI.
ConeoTioxeHue.

35. | IlapoBble TypOMHBI Ha BIaXXHOM Iape.

36. | I'azoBsie TypOuHBI. Komnpeccopsl. Hacockr. [TaporenepaTtopsr.

37. | BogHo-xuMunueckue pexumMbl. KonaeHcamoHHble ycTaHOBKH. TemnnooOMEeHHUKY.

39. | DHepropecypcocOepexeHIe

40. | Dxosornyeckue NpoOIeMbl SHEPreTUKU. MecTo HeTpalMuIIMOHHBIX HCTOYHUKOB B

YIOBIIETBOPEHUH YHEPTETUUECKHUX MOTPEOHOCTEN YeoBeKa. XapaKTePUCTUKH OCHOBHBIX
MPOMBINIICHHBIX HCTOYHUKOB BEIOPOCOB 3arpsI3HSIONIUX BEIIECTB.




Oo0pa3zen 3k3aMeHAIHOHHOT0 O1JIeTA MO AUCIHUIINHE

MUHUCTEPCTBO HAYKH U BhICIIEro oOpa3oBaHus PD
I'po3HeHCKHIA TOCYIapCTBEHHBIN HEPTAHOM TEXHHIECKUH YHUBEPCUTET UM. akaa. M.J[. MIIITMOHITUKOBA
HHCTUTYT SHEPTETUKHU
Kageopa «Tennomexuuxa u cuopasiuxay

JucuurimHa «ATBTEPHATUBHBIC U BO3OOHOBIISIEMbIC UCTOYHUKU YHEPTHID)
I'pynma TIC-21 Cemectp - 8
buaer Ne 1

1. OCHOBHBIE IPEUMYIIECTBA TEPMOSIACPHON YHEPTeTUKH THIIBI TEPMOSIIEPHBIX PEaKTOPOB.

2. ["'eorepmanbHas sHeprus. Pacnpenenenue, 00bEMbI 1 3PHEKTUBHOCTH MPUMECHCHHS.

3. BoabsT-amnepHas XxapakTepUCTHKA COJTHEYHOTO dieMeHTa [[pobieMbl pa3BUTHS
COBEPIIICHCTBOBAHUS CXEM M KOHCTPYKIUU TETUIO-3HEPTOyCTaHOBOK.

4, OcHoBHBIE TTOKa3aTEIM HOPMUPOBAHUS KaueCTBA OKPYKAIOIIEH Cpe/bl U BPEIHBIX BEIIECT B

IMPOMBIINIJICHHBIX BI)I6pOCElX.

3aB. kadenpoit
«TennorexHuka U TUAPABIUKA P.A-B. Typnyes

ook w
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7.3 Texkyluii KOHTPOJIb

Bonpochl K NIpaKTHYeCKUM 3aHATHAM

HpI/I3HaKI/I TEXHOT'CHHOTI'O BJIMAHUSA HA KIIMMAT U IIOTroay o0bekToB TOK.

OcobenHocth Poccun B acrekTe BO3IEHCTBUA Ha OKpysKarollylo cpeny? Knaccupuxanus
BETpOJBUTaTeNel Mo NpuHLIKIY padoThl. PaboTa moBepxHOCTH NpH JEHCTBUU HA HEE CHIIBI BETpA.
PaboTa BeTpoBOro Koseca Kpbulb4aToro BETpOABUraTeNsl.

BerpoanekrpocraHnum.

BerpoycTaHoBKH.
DKoJoru4ecKue npo0IeMbl SHEPTETUKH.
MecTo HETpaJMLMOHHBIX HCTOYHMKOB B YIOBJIETBOPEHHM HHEPreTHUECKUX NOTpeOHOCTEeH
4eJI0BEKA.
XapaKTepUCTUKN OCHOBHBIX MPOMBIIIJIEHHBIX HCTOYHUKOB BHIOPOCOB 3arpsI3HAIOIINX BELIECTB.
M cTOYHMKH reoTepMaIbHOrO TEIUIA.
[Ton3emHbIE TEpMANIBHBIE BOJIBI. 3allachl U paCIpPOCTPAHEHUE TEPMAIIBHBIX BOJ.

10 CocrosiHME reoTepMaibHON SHEpreTuku B PO.

11. Tumsl 23HEPTOPECYPCOB.

12. BO3MO>XHOCTH UCIIOJIb30BaHUS Pa3IMYHBIX THIIOB YJHEPTOPECYPCOB.

13. TIporHo3sl pacrosiaraeéMbIx 3aacoB M UX UCUEPIIaHUsI.

14. TTpo6nemMbl 10OBIUM U TpaHCTIOPTA HEPTH.

15. PazBennounoe OypeHue u npoOiaemMbl 00ycTpOcTBa MECTOPOKICHHUS.

16. TTpoGreMbI DKCIUTYaTaii HeYTSHBIX MECTOPOKICHUH.

17. TIpo6neMbl SKOIOTHYECKON 6€30MacHOCTH MPH 100bIYe U TPAHCTIOPTE HEPTH.

18.Br160p Tpacc a1 MarucTpanbHBIX HeTEMPOBOIOB







7.4 Onucanne mokasarencii u KPUTCPHUCB OLICHHBAHU KOMHCTCHHI/Iﬁ Ha PaA3/IMYHbIX JTallaX HX q)OpMHpOBaHI/IH, OIIMCAaHUEC

IMIKaJIbl OICHHUBAHMA.

Taoanua 7
ILiianupyemble pe3yJibTaThl 0CBOEHHS Kputepun 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 CniocobeH 1eMOHCTpUPOBATh MPUMEHEHHE OCHOBHBIX CIIOCOOOB MOIY4YE€HHUS, TPe0Opa30BaHus, TPAHCIIOPTA U UCIOIb30BAaHUS TEIIJIOTHI
B TEIJIOTEXHUYECKHX YCTAHOBKAX U CUCTEMAX

3HATh: CdopmupoBanHbIe, CdhopmupoBaHHbIE
—  THIOBI YHEPropecypcoB, HO COJZIeprKallue CHCTEMAaTHYCCKHE
BO3MOXKHOCTH UCIIOJIb30BAHUSI OTACIBHBIC 3HaHuA
PA3THYHBIX THTIOR npoOeIbl 3HAHUS
3HEPrOpPECYPCOB. nu X
XapaKTEePUCTUKY;
— TpaJuLIMOHHbBIE u
HEeTpPaJUIOHHbIE UCTOYHUKU
SHEPruu, BO30OHOBISEMBIE U ®parMeHTapHbIE 3HAHUS Hemnonnele 3HaHUSA
HEBO300HOBJISIEMbIE  MCTOYHUKH
SHEPIuy;
— aHaJM3UpOBATH
€CTECTBEHHOHAYyYHYI0 CYIIHOCTb
npo0jeM, BO3HUKAIOUIMX B XOJIe
npodecCuOHATbLHON
JEATEIIBHOCTH.
YMeTh: YMeHus NoNHEbIE, CdopmupoBaHHbIe
— YMeTh OMNpeaessATh MNOTPEOHOCTH A0y CKarOTCA VMeHus
MPOU3BOJCTBA B  TOIUIMBHO- YacTHYHbIC yMCHUS Henonuble ymenus HedobIHe
SHEPreTUIECKUX pecypcax, ommGKH
IOJITOTOBKE 000CHOBaHUH

Bonpocs! k
aTTEeCTaIUsIM H
K MTPaKTHIECKUM
paboTtam, TeMbI
pedeparos,
JTOKJTaJIOB.




TEXHUYECKOTO IEPEBOOPYKEHUS,
pa3BUTHUA JHEProX03s1CTBA,
PEKOHCTPYKLIMM U MOJAEPHHU3aLUU
OPENIPUITUA -  MCTOYHMKOB
JHEPruu U CUCTEM
YHEPrOCHA0KCHHUS,

yYMEThb ILIAaHUPOBaTb M CTaBUTh
3aJjaudl UCCIICZOBAaHUs, BBIOMPATh

METO/IbI AKCIIEPUMEHTAIbHON
paboThl, HWHTEPIPETUPOBATH U
MIPEACTABISITH pe3ynbTaThl

HAayYHBIX HCCHGHOB&HHﬁ, JaBaTb
MMPAKTUYCCKUC PEKOMCHIOALUU I10
HX BHCAPCHUIO B IIPOU3BOJACTBO.

BJIaJ1eTh:

CIIOCOOHOCTBIO K  OIPEICTICHHUIO
nokasarejie TEXHUYECKOTO
YpOBHS MPOEKTUPYEMBIX

06’]) CKTOB HJIN TCXHOJIOI'MYCCKUX
CXEM;

IPOTHO3aMH pacrosaraeMbIx
3a1acoB HHEPrOpeCcypCcoB
Pa3MUYHOTO TPOUCXOXKICHHUS H
MMpeaACTaBJIATh yC10BUs nux

COXPaHEHHsS U BO3MOYKHOCTH HX
UcUepnaHus;

- METOOdaMM KJ'IaCCI/I(I)I/IKaI_[I/II/I OCHOBHBIX
9JICMCHTOB T'CIIMOCHCTEM.

YacTHYHOE BiIaJCHUE
HaBBIKAMHA

Hecucremaruueckoe
HpI/IMeHeHI/Ie HaABBIKOB

B
CHCTEMaTHYECKOM
PUMEHEHUH
HaBBIKOB
JIOIYCKArOTCS
MPOOEITBI
3HaHUMI

VYcnemrnoe u
CUCTEMATHYECKOE
MPUMEHEHUE HaBBIKOB




8. OcobeHHOCTH peasM3auny JUCHMILIMHBI VIS HHBAJUI0B U JIMI C

OrpaHu4Y¢HHBbIMHA BO3MOKHOCTAMH 310POBbA

Jlns  ocymiecTBIEHHUS TPOLEAYpP TEKYIIEro KOHTPOJS YCIEBaeMOCTH M IPOMEKYTOUYHOM
aTTeCTallu OOYYaIOUIMXCS CO3/1aHbl (POHIBI OICHOYHBIX CPEJCTB, aJlaITUPOBAHHBIC JUISI MHBAIUAOB U
JHUIl C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3J0POBBbS M MO3BOJSIONIME OLEHHUTH JOCTIKEHHE HMH
3aIUIAHMPOBAHHBIX B OCHOBHOM 0Opa3oBaTeNbHON IPOTpaMMe pe3ylbTaToB OOy4YeHHUs U ypPOBEHb
cOPMUPOBAHHOCTH BCEX KOMIICTEHIMH, 3asBICHHBIX B 00pa3oBaTenbHON mporpamme. Dopma
NPOBEACHUS TEKyIIeH aTTecTallMd s CTYJCHTOB-MHBAJIUAOB YCTAHABIMBACTCS C  Y4ETOM
WHIMBUYAIBHBIX TCUXO(U3MYECKHX 0COOEeHHOCTeH (YCTHO, MHCbMEHHO Ha Oymare, MMCbMEHHO Ha
KOMITbIOTEpe, B Qopme TecTupoBaHus U T.m.). [lpm TectupoBanum aist cnaOOBHISIIMX CTYAECHTOB
UCTIONIB3YIOTCSL (DOHIBI OLIEHOYHBIX CPEACTB C YKPYIMHEHHBIM mpudToM. Ha sK3ameH mpuriamaercs
CONPOBOKAAIONINI, KOTOpPBI  OOECleYnBaeT TEXHUYECKOE CONPOBOXKICHHE cCTyaeHTy. [lpu
HEOOXOUMOCTH CTYACHTY-UHBAIUAY MPEIOCTABIISACTCS JOTOTHUTEIBHOE BPEMs ISl TOJITOTOBKH OTBETA
Ha O9K3aMmeHe (wiam 3adere). OOydaromuecs € OrPAaHUYEHHBIMH BO3MOXKHOCTSAMHU 370pOBbS U
oOydJaromuyecsi WHBAJIHIbl OOECHEYMBAIOTCS MEYAaTHBIMH M 3JEKTPOHHBIMHU  00pa30BaTeIbHBIMU
pecypcamu (TporpaMmbl, y4eOHBIE TOCOOWS IS CaMOCTOSITEIBHOH paboTel W T.A4.) B (opmax,
aIalTHPOBAHHBIX K OTPAaHHYEHHSIM X 3I0POBbS U BOCIIPUATHS HHPOPMALIUH:

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

- JUIS  cJembIX: 33JaHUs U1 BBINOJHEHHS HAa CEMHHApaX W IPAaKTUYECKUX 3aHATHAX
oopmisiroTcst  penbeHO-TOUCUHBIM mpupTOM bpaiins wiam B BUAE DIEKTPOHHOTO JIOKYMEHTA,
JOCTYITHOTO C TOMOINBI0 KOMITBIOTEpPA CO CIENHAIM3UPOBAHHBIM TPOTPAMMHBIM 00€CIIeUeHUEM ISt
CIIETIBIX, JINOO 3aUUTHIBAIOTCS ACCUCTEHTOM; MUCbMEHHBIE 33/1aHUS BHIMOIHAIOTCSA HAa Oymare penbedHo-
TOYeYHbIM HIpUpTOM bpalas uIM Ha KOMIBIOTEPE CO CHEIMAIM3UPOBAHHBIM MPOrPaMMHBIM
obecriedyeHneM sl CIIeNbIX MO0 HAJUKTOBBIBAIOTCS ACCUCTEHTY; OOy4YaroUIMMCs JUIs BBIIOJHEHHUS
3aJaHAs TIPU HEOOXOTUMOCTH TMPEIOCTABISCTCS KOMIUIEKT MUCHMEHHBIX MPUHAUICKHOCTEH M Oymara
IUIE  TUChbMA  pelbeHO-TOYEYHBIM IPUPTOM bpaiiis, KOMIBIOTEp CO CHEIHATN3UPOBAHHBIM
MPOrpaMMHBIM 00€CTIeYeHHEM IS CIIETbIX;

- IS c1a0oBUAAIIUX: o0ecreunBaeTCss UHIUBUYyaJIbHOE PAaBHOMEPHOE OCBEIICHHE HE MEHee
300 mrokc; oOywaromMMmcsl JJIs  BBINOJHEHMS 3aJaHMsl TNpPU  HEOOXOAUMOCTH IPEIOCTaBISETCS
YBEIIMYHMBAIOIIEE YCTPOWCTBO, BO3MOXKHO TAaKK€ MCIOIB30BaHUE COOCTBEHHBIX YBEIWYHBAIOIINX
YCTPOICTB; 3a/JaHusl UI BBIMOJIHEHUS 3a/JaHUi OPOPMIISIOTCS YBEIMYEHHBIM HIPHUPTOM;

2) JUI. THBAJIUIOB U JIUIL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBBS MO CJIYXY:

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

3BYKOYCHUJIMBArOIIas arrmaparypa HWHIUBUAYAJIIBHOTO IIOJIb30BAaHUA, MNpeaOCTaBIAOTCA  YCIYI'U



CYpJIOTIEPEBOUNKA;

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

3) JUIS JIAI C TSDKENBIMU HApYHICHUSMH pPEYH, TIyXUX, CIA0OCHBIIIANUX JIEKIUA |
CEMHUHAPBI, TPOBOJANMBIC B YCTHOU PopMe, MPOBOIATCS B MUCHbMEHHOU (opME;

4) JUIS WHBAIAIOB W JIMII C OTPAHMYEHHBIMA BO3MOXXHOCTSIMU 3J0POBbS, HMEIOIINX
HApPYIIEHHSI ONMOPHO-IBUTATEIHLHOIO annapara:

- JUIAd JIMI C HapYIICHUSMHU ONOPHO-JABHTaTEIbHOIO armapara, HapyIICHUSMH JIBUTATEIbHBIX
(GYHKIUH BEpXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHUX KOHEYHOCTEW: MHCHMCHHBIC 3aJaHUs
BHITIONHSIOTCS. HAa KOMITBIOTEPE CO  CICHUATM3UPOBAHHBIM IPOTPAMMHBIM  O0ECIICYCHUEM  WITH
HA/IMKTOBBIBAIOTCSl ACCUCTCHTY; BBIMOJIHEHUE 3a/laHuil (TECTOB, KOHTPOJBHBIX padoT), MPOBOAMMEIC B

MUCBEMEHHOM (hopMe, TPOBOAITCSA B YCTHOM hopMe ImyTeM orpoca, 6ecepl ¢ 00ydaromumcs.

9. YueOHO-MeTOAUYECKOE U HHPOPMALIMOHHOE 00ecreuyeHre JUCHUIINHbI

9.1 JInteparypa

1. a) OCHOBHAA JUTeparypa:
VmakoB B.f. CoBpemMeHHBIE MPOOIEMBI DJICKTPOIHEPTETHKH [DIEKTPOHHBIN pecypc]:
yuebHoe mocobue/ YmakoB B.Sl.— DOnekTpoH. TekcToBble naHHble.— Tomck: Tomckmii
MOJTUTEXHUYECKU I YHUBEPCUTET, 2014.— 447 c— Pexxum JlocTyna:
http://www.iprbookshop.ru/34715.html.— 5BC «IPRbooks»

2. | 1. Murpodanos C.B. DHeprocOepexeHne B 3HepreTuke [IDIEKTPOHHBINA pecypc|: ydeOHOe
nocobue/ Mutpodanos C.B., KunbmerseBa O.M1.— DJEKTpOH. TEKCTOBBIC JaHHBIC.—

OpenOypr: OpenOyprckuii rocynapctBennbiii yausepcurer, ObC ACB, 2015.— 127 ¢c.—
Pexxum noctymna: http:// www.iprbookshop.ru/61431.html.— 9bC «IPRbooksy.

0) AONMOJIHUTENIbHASA JIUTEepaTypa:

1. | Bopouun A.U. CoBpemeHHBIE MNPOOJEMBI TEIUIOTa30CHAOKEHUSI HACEIEHHBIX MECT |
OpeanpusaTHii [DIeKTPOHHBIH pecypc]: yuedHoe mocodue (kypce jiekuuit)) Bopornnn A.N.—
OnekTpoH. TekcToBble JgaHHble.— CraBpomnosib: CeBepo-KaBkasckuii  ¢enepanbHbIi
yauBepcureT, 2014.— 199 c.— Pexum nocryna: http://www.iprbookshop.ru/63223 . html.—
OBbC «IPRbooks»

B) UHTEpHET-pecypchl
HNuTtepHer pecypc - Www.gstou.ru, snextpoHHble Oubnuoteunslie cuctembl (ObC): «IPRbooksy,
«KoHcynbTaHT cryneHTay, «Ibooksy, «Jlauby.

news.tpu.ruyCoObitushy... sovremennye p.html
igrate.comyenergetics/problemy...energetiki/
Arhangelsk.BezFormata.ru»Jlentay...-laverova/9232187
new.mephi.ru>entrant/mephi/remote-projects/modern. ..
petrsu.ru>Chairs/KEPIE/Belyakov_genenerg.pdf
cendomzn.ucoz.ruyindex/0-19460
mpei.ruslang/rus/main/aboutuniversity/
knowledge.allbest.ru»
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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/

\ Q. \ grandars.ruyMucTuTy > MEpOBast SKOHOMHKay DHEPreTHUecKas mpooiema

9.2 MeToanuyecKue yKa3aHHUA 10 0CBOCHHIO THCHUIIMHBI (IpriokeHue)

r) IPOrpaMMHOe H KOMMYHHMKAIIHOHHOEe o0ecnevyeHue
CpencTBa obecrieueHus: OCBOCHUS AUCIUIIINHbI
Pacuernsie kommnbrorepubie mporpammbl: MATHCAD, EXEL.

1. DNeKTpOHHBIM KOHCIIEKT JICKIUHA M DJIEKTPOHHO-OOYYArOIIMI KOMIUIEKC IO JUCITUILIMHE
«ATNBTEpPHATUBHBIE U BO3OOHOBIISIEMbIC HICTOUHUKHA YHEPTUNY
2. TecThl 17151 KOMIBIOTEPHOTO TECTUPOBAHHUSI CTYICHTOB

10. MaTepHaJILHO-TeXHH‘leCKOG odecreueHue ANCIUIIJINHBI

Jlnst obecrieueHUs] OCBOEHHS JUCUUIUIMHBI HEOOXOOMMO Haluyue y4eOHOW ayAuTOpUH, CHAOKEHHOU
MYJIbTUMEUHHBIMU CPEJCTBAMH IS IPEICTABICHUS ITPE3CHTANH JICKIIMI U TTOKa3a Y4eOHBIX (PHUIbMOB.

Krnacc ¢ mepcoHaJIbHBIMH KOMIBIOTEPAMH ISl TIPOBEIACHUS MPAKTHUYECKUX 3aHATHH U BHPTYaTbHBIX
J1a00paTOPHBIX padoT.

VuebHas aymuropus kabeapst "T u I, Ne2-21, Ne1-19°  crHaGxeHHas MyIbTUMEINHHBIME CPEICTBAMH
JUIS TIpEICTaBJICHUS MPE3CHTAlMI U MTOKa3a y4eOHBIX (PMUIHMOB.

11. lono/iHeHnst U MI3MEHEHHs B pa0oueil mporpaMMe Ha y4eOHBbI 1o

JloronHeHUsT ¥ W3MEHEHUsT B padouue MpPOrpaMMbl BHOCSTCS €XKEroJAHO Iepea HauyaioM HOBOTO
yuebHoro roga mo ¢opme. VM3meHeHus DOMKHBI OQOPMIIATHCS TOKYMEHTAJIbHO M BHOCITCS BO BCE
YUTEHHBIE HK3EMILISPHI.

[Iporpamma cocraBieHa B COOTBETCTBHH C [ OCyZapCTBEHHBIM OOpa30BaTENbHBIM CTaHAAPTOM
BbICIIET0 TpodeccuoHanpHOro oOpazoBanust mo Hanpasienunto 13.03.01 — TemnosHepretuka wu
TETUIOTEXHUKA.

IIpe3eHTanum:

Hacocsl 1 ruiponpuBoibt

OHneprobanancsl TOP ux cocrosiHue u knaccuduxaus;

[Tporuo3sl pacnosaraeMbIx 3aacoB U UX HCUEPIAHUsL.

Y2onw. IIporao3sl pacnonaraemMelx 3aracoB U UX UCUEPIIaHUS.

I'oprouue cranywl. IIpOrHo3el pacnosiaraéMbIX 3al1acoB M MX HCUEPIaHUSI.
['mapossiekTpcTaHunu

TernoBble M1 aTOMHBIE JIEKTPOCTAHIUN

Tenmonepenaya

Mepomnpusrusi o sHeprodddexruBHOCTH U FHeprocOepexenuto (20 cnaiios);
OHeprocOepeXeHne U ee poJib B )KU3HU obuiecTsa (52 cnaiijoB);
HNndopmanmonHoe obecrieueHne NpeArpUATH SHEProcOEpPeKEHNIO U TOBBILICHHUIO
sHeproaddexkruBHocTH (11 cnaiinos);

[TpubopHsIii yueT 3nekTpo’Hepruu (58 ciaifioB);

OHeproeMkocTs 1 3HeprodhpekTnBHOCTH (28 crnaiigoB);

Bo3o0HOBIsIEMBbIE HCTOUHHUKH SHepruu (15 cnaiinos);

[Ipobnemsbl epepaObOTKH chIpol HeTH, 3arpsi3HEHHE TPYHTOBBIX BOJI.
[Ipo6iemb! SKcIUTYaTay HEPTSIHBIX MECTOPOKICHHUM.

OCHOBHBIE IPEUMYIIECTBA TEPMOSIIEPHON YHEPTrEeTHKH

TpaaunoHHbIe ¥ HETPAAULIMOHHBIE HCTOYHUKH YHEPTHH.

3amacel ¥ JUHAMHUKA TOTPEOJICHUS SHEPTOPECYPCOB, NOIUTHKA Poccun B 061acT HETPaAUMLIMOHHBIX U
BO300HOBJISIEMBIX HCTOYHHKOB SHEPTHH.

OcHOBHBIE 00BEKTHI HETPIUITMOHHOH dHepreTuku Poccun. ConHeuHas SHeprus
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I'eorepmanbHas sHeprus. Pactipenenenne, 00bEMbI 1 3P PEeKTHBHOCTh MPUMEHEHUSI.

Pecypchl TennoBoi SHEPrUM OKeaHa.

3HepFeTI/IKa Ha HCTpaJUIIMOHHBIX BHaX TOILIMBA.

Bropuunsle 3HEpropecypcsl pa3HOro NOTEHIMANA.

ukiel u KOHCTpYKTHBHBIE cxeMmbl ADC.

I"azoBeie TypOuHbl. Komnpeccopsl. Hacockl. [TaporenepaTopsl.

3anopras anmmapatypa. TpyObonpoBobI.

OCHOBHBIE TEIUIOTEXHUYECKUE XapPaKTCPUCTUKHU OPIraHNYCCKOI'0 TOIJIMBA.

DKOJIOTHYECKHE HpO6ﬂeMLI OHCPIreTUKN

CYHIHOCTI) XUMHUUYCCKHUX MCTOAOB OYMCTKH CTOYHBIX BOJ.

PCaFCHTH, HCNOJIB3YEMBIC IJII OKHMCIUTEIIbHBIX 1 BOCCTAHOBUTCIIBHBIX METOJOB OYUCTKH

BomHoe X035iCTBO TPOMITPEATIPHUATHH, 000POTHBIE CHCTEMBI BOJTOCHAOKCHHS.

PCaFCHTH, HCNIOJIb3YEMBIC IJI OKHMCIUTEIIbHBIX 1 BOCCTAHOBUTCIIBHBIX METOJOB OYUCTKH

BOI[HOG XO3SMCTBO HpOMHpeI{HpHHTHﬁ, O60pOTHI>Ie CHUCTCMBI BO)IOCH3,6)KGHI/I$I.

PCaFCHTH, HCNOJIB3YEMBIC IJII OKMCIUTEIIbHBIX 1 BOCCTAHOBUTCJIBHBIX METOJOB OYUCTKH

HpeI/IMYH_IeCTBa N HCJOCTATKH XUMHUYCCKUX MCTOOOB OYMCTKH, 00J1acTh IIPUMCHCHUA.

MexaHU3MBI OMOJIOTHYSCKOT0 OKUCICHUS BPCAHBIX BEHICCTB B CTOYHEIX BOJAaX.

O06nacThb MMPpUMCHCHUS, 3(1)(1)CKTI/IBHOCTI> 1 IPCUMYHICCTBO OHOJIOTHYECKUX MCTOAO0B OYMCTKH BOJ.

dakTopsl Biausgonre Ha 3PPEKTUBHOCTh pab0Thl OMOJIOTHYECKUX OYHCTHBIX COOPYKEHHH.

MeTobl peBapUTEIbHON 00pabOTKH OCaIKOB CTOYHBIX BOJ, UX (PU3UYECKas CYIHOCTh U HA3HAYCHUE:
cTaOnim3alysi, KOHAUIINOHUPOBaHNE, 00e3BOKUBAHUE.

OcHOBHEBIE HarpaBJICHUA Hepepa60TKH raJbBaHOIIJIaMOB, HG(I)TCIHH&MOB 1 rOpoACKHUX OCAAKOB CTOYHBIX
BOJ.

Buaeoduabmel:

- JIBI>KeHME )KUJIKOCTU B paboueM KoJiece;

- Kak paboraer TOC;

- [IpuHnmn paboTHl KOTNA;

- [TapoBoii koTel;

- [TapoBbIe TypOUHBL;

- [Iimams ropenku;

- KopoTkoe 3ambIkaHue;

- Tem1000MeHHHKH;

- Typouna K-800-240;

- Po3xur xoTna;

- I'panupHy;

- [Ipunmmn paboTs! Hacoca

- Pasanckas I'POC

- Xabaposckas TOLI;

- DKCIUTyaTanus 3Hepro6JI0KOB;

- PaGora neasparopa;

- Ilpunnun paGoThl JIMOCOCA;

- [Ipunun paboThl IEHTPOOEKHOTO HACOCA,;

- MHOrocTyneH4arsiii Hacoc;

- Hacoc ITHC-1.




Tlpunooicenue

MeToauueckue YKazaHusd M0 OCBOCHUIO JUCHHUIIJIMHBI
((AJ'II)TepHaTI/IBHBIe M BO300OHOBJIIEMBIEC HCTOYHUKU OHEPTHUU»

1. MeToauuyeckue yka3aHusi AJsi 00y4yamomuXcsl MO0 IJIAHMPOBAHHI) M OPraHU3alUH
BpeMeHHU, He00X0IMMOro0 /IJIsl 0CBOEHHUS TUCHUILINHBI.

N3yueHne peKkoMeHayeTcss HauaTh ¢ O3HAKOMJICHHUs ¢ pabodell mporpaMMoi JAUCHUILINHBI, €€
CTPYKTYpO#l U cojaep)KaHHeM pa3/ieioB (MoAyseil), pOHIOM OLIEHOYHBIX CPEACTB, O3HAKOMHTHCS C
y4e0HO-METOINYECKUM ¥ HHPOPMAITMOHHBIM 00ECTICUCHUEM JTUCIUATLIINHBIL.

JucnumnimHa «AJbTepHATUBHBIE U BO30OHOBISIEMbIE MCTOYHUKU SHEPTrUU»  cocTouT u3 10
CBSI3aHHBIX MEXJ1y COO0I0 TeM, 00ECIIeUNBAOIINX MOCIEI0BATEIbHOE U3YUEHUE MaTepraa.

OOyyeHune MO JUCHUILUIMHE «AJIbTEpHATHBHBIE U BO300HOBIISIEMbIE HCTOYHHKH HSHEPTHI»
OCYILECTBIISICTCS B CIEAYIONMX (hopMax:

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

2. CamocrositenbHass pabota cryaeHta (IOATOTOBKA K JICKIHSM, HOPAKTHYCCKUM/
OPAKTUYECKUM 3aHATHUSIM, TecTam/pedeparaM/IoKiaiaM/cce, U UHBIM (popMaM MHCbMEHHBIX padoT,
BBITOJIHEHHE aHAJIN3a KEHCOB, HHIUBUIYaIbHAsI KOHCYJIbTAILUS C MIPETIOAaBATEIIEM).

3. UnrepaktuBHble (opMbl TOpoOBeACHUS 3aHATHA  (KOJJIOKBUYM, JIEKIUS-AUCKYCCHS,
TPYIIIOBOE pelIeHue Keica u 1p.(hopMsl).

Y4eOHbIif MaTeprall CTPYKTYPUPOBAH M U3yUeHUE AUCIUILTMHBI POU3BOAUTCS BTEMATUUECKOM
MOCJIEI0BATENbHOCTH. KaX/oMy NpakTHYeCKOMYy/ CEMHUHAPCKOMY 3aHSTHIO W CaMOCTOATEIBHOMY
M3YYCHUIO MaTepualia MpEeIIecTBYeT JeKUus Mo JaHHoW Teme. OOydyarommecs CaMOCTOSITEIBHO
MPOBOJISIT NIPEIBAPUTEILHYIO MTOATOTOBKY K 3aHITHIO, TPUHUMAIOT aKTUBHOE U TBOPUYECKOE y4acTHE B
00CYXXJIEHUM TEOPETHUECKUX BOMPOCOB, pa3zdope MPOOJIEMHBIX CUTyallMid M TOUCKOB IyTell uX
pemeHusi. MHorume mpoOieMbl, H3ydaeMble B Kypce, HOCAT JMCKYCCHOHHBIH XapakTep, 4To
MpeJoiaraeT MHTEPAKTUBHBIN XapakTep MPOBEACHUS 3aHATHI Ha KOHKPETHBIX MIPUMeEpax.

Ornucanue mociieI0BaTeIbHOCTH IEHCTBUM 00y4aroerocs:

[Ipy wu3ydeHuu Kypca cleayeT BHHUMATEIbHO CIyIIaTh M KOHCIEKTHUPOBAaTh MarepHal,
U3JlaraeMblii HAa ayJAWTOPHBIX 3aHATHAX. J[Is ero NOHMMaHus W KAa4eCTBEHHOTO YCBOCHUS
PEKOMEH]IyeTCs CeyIolIas MOCIeI0BaTeIbHOCTh NEHCTBUI:

1. Tlocne okoHYaHUWS Y4YEOHBIX 3aHATUH JUIA 3aKPEIUICHUS MaTepualia IMPOCMOTPETh W
00yMaTh TEKCT JIEKIIUHU, MPOCIYIIAHHOW CEerofHs, pa3o0paTh paccMoTpeHHble mpumepsl (10 — 15

2. [lpy moOAroTOBKE K JEKIUU CIEAYIOIIEr0 IHS TMOBTOPUTH TEKCT MpeNblaylied JeKIHH,
HOAYyMaTh O TOM, Kakasi MOKeT ObITh cieayromas tema (10 - 15 munyT).

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

4. Ilpr MOATOTOBKE K MPAKTHYECKOMY/ CEMUHAPCKOMY 3aHSATHIO TIOBTOPUTH OCHOBHBIE TTOHSTHUS
0 TeMe, W3YYUTh TNPUMEPHL. Pemas KOHKPETHYIO CHUTYalWIo, - TPEABAPUTEIHHO MOHATH, KaKOH
TEOPETUYECKHI MaTepuan HYXXHO HCIOJbh30BaTh. HaMeTWTh IiaH pemieHusi, mornpoOOBaTh Ha €ro
OCHOBE pPelnTh | - 2 mpakTU4YecKue CUTyaluu (J1ad.paboTsl).

2. MeroaguyecKkue yKazaHHus 10 padoTe 00y4aommxcsi BO BpeMsi IPOBeACHHUS JTEeKIUH.

Jlekuu  nmaroT  OOy4yarOIIMMCS ~ CHUCTEMAaTHU3UMPOBAaHHBbIE  3HAHUS 1O  JIUCIMILUIMHE,
KOHLOCHTPUPYIOT HMX BHHMAaHHE Ha HauboJjiee CHOXKHBIX M Ba)KHBIX BoIIpocax. HGKHI/II/I 00BIYHO
U3J1aratoTcsl B TPAIULMOHHOM HIIM B MpoOieMHOM cTuiie. /s cTyeHTOB B OOJIBIIMHCTBE CIy4yacB B
npobiieMHoM cTuiie. [IpoGieMHbI CTHIIb MO3BOJISIET CTUMYJIHMPOBATh AKTUBHYIO IO3HABATENIbHYIO
JeSITeIbHOCTh OO0YYAIOUUXCS U WX MHTEPEC K JUCLHILIMHE, (hOPMUPOBATH TBOPUECKOE MBIIIJICHHUE,
an/I6eraT1) K IMMPOTHUBOIIOCTABJICHUAM U CPaBHCHUAM, JICIAaTh O606I].[CHI/I$I, AKTUBU3WPOBATH BHUMAHHC
00yYaroImuxcst MyTeM MOCTaHOBKU MPOOJIEMHBIX BOIIPOCOB, MOOIIPSTH JUCKYCCHIO.

Bo BpeMs JEKIMOHHBIX 3aHATUH PEKOMEHJYETCS BECTH KOHCHEKTHpPOBaHUE Yy4eOHOro
MarepHaia, obpamaTb BHUMaHUE HAa (HOPMYIHPOBKM M KAaTETOPHM, PACKPBIBAIOLINE CYTh TOTO HIIU
HHOT'O SABJICHUA, UJIX IIPOUECCOB, BBIBOJALI U IMMPAKTUYCCKUC PEKOMCHOAIINH.



KoHcnekT nexknuu sydie Nmoapa3AeisTh Ha MYHKTHI, COOMIOAas KPACHYIO CTPOKY. DTOMY B
0010l cTeneHn OynyT CocOOCTBOBATH BOMPOCHI ITUIaHA JICKIMH, MPEII0KEHHBIE TPETIOAaBATEISIM.
Cnenyer oOpamath BHUMaHHE Ha aKIIEHTBHI, BBIBOJbI, KOTOpbIE JeNaeT MpenojaBareib, OTMeuas
Han0oJiee Ba)KHbIE MOMEHTHI B JICKIIMOHHOM MaTepHajie 3aMeuaHusIMU
«BAXKHOY, «XOPOILIO 3alIOMHHUTH» M T.N. MOXKHO JI€1aTh 3TO U C MOMOIIBIO PA3HOIBETHBIX MapKepOB
WIN py4eK, TOAUYEPKHUBAst TEPMUHBI U OIPEICIICHHS.

I{enecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpaIlleHHWH, aOOpeBHATyp M CUMBOJIOB.
OpHako mpu nanbHeel padboTe ¢ KOHCIEKTOM CUMBOJIBI JIy4Ille 3aMEHUTh OOBIYHBIMU CIIOBAMH JIJIS
OBICTPOrO 3pUTEILHOTO BOCIPUITHS TEKCTA.

Paborast Hajg KOHCHEKTOM JIEKIMH, HEOOXOAMMO HCIOJb30BaTh HE TOJBKO OCHOBHYIO
JUTEpaTypy, HO U Ty JHUTEpaATypy, KOTOPYIO AOMOJHUTEIBHO PEKOMEHI0BAN MpernoaaBatenb. IMeHHo
Takasi cepbe3Has, KpOmoTiuBas padoTa C JICKIMOHHBIM MaTepHaIOM MO3BOJHT TIyOOKO OBIA/IETh
TEOPETUUYECKUM MaTEPHATIOM.

Temaruka nekuuii gaercs B paboueil mporpaMme JIUCHUIUIMHBIL.

3. MeTtoanyeckue yKa3aHus o0yyawmmmest no NMOATr0TOBKE K
NPAKTHYeCKUM/CEMHHAPCKUM 3aHATUSM.

Ha npakTuyeckux/ceMUHapCKUX 3aHSATHSAX NMPUBETCTBYETCS aKTHBHOE y4acTHE B OOCYKICHHUU
KOHKPETHBIX CHUTYallMid, CIOCOOHOCTh Ha OCHOBE TIOJYYEHHBIX 3HAaHUM HaXOAWUTh Hamboee
3¢ (deKkTUBHBIE pelIeHUs MOCTABIECHHBIX NPOOJIeM, YMETh HAXOJUTh TMOJE3HBIH OMOTHUTEIbHBIN
MaTepHal 1o TEMaTHKEe CEMUHAPCKUX 3aHSATHM.

CryneHTy peKOMEHIyeTcs CAeyIoIIasi cXemMa MOArOTOBKH K CEMUHAPCKOMY 3aHSTHIO:

1. O3HakoMJIeHHE C IIJJAHOM HPAKTHYECKOT'O/CEMHHAPCKOTO 3aHSATHS, KOTOPBIA OTpaKaer
COJIep>KaHUEIIPEITIOKEHHOM TEMBI,

2. [TpopaboTaTh KOHCIIEKT JICKIIHIA,

3. [IpounTaTh OCHOBHYIO U JOTIOJTHUTEIBHYIO JTUTEPATYPY.

B npouecce moaroToBKH K MPaKTHYECKUM 3aHATHIM, HEOOXOAMMO 00paTuTh 0COO0E BHUMaHHE
HAa  CaMOCTOSITeNIbHOE  HM3y4Ye€HHUE PEKOMEHJOBaHHOW  nuTepaTypel. [lpm  Bcelt  monHOTe
KOHCIIEKTUPOBAHUS JICKIIMH B HE HEBO3MOKHO M3JIOKHTH BECh MaTepHall M3-3a JUMHUTA ayIUTOPHBIX
yacoB. [losromy camocrositenbHas paboTa ¢ yuyeOHMKamMH, Y4eOHBIMU MOCOOMSIMH, HAYYHOH,
CIPaBOYHOMN JIMTEpPaATYpOl, MaTepualaMy NMEPUOJNYECKUX M3/aHui U VIHTepHeTa sBiiseTcs Haubosee
3¢ ()EeKTUBHBIM  METOJOM  IMOJIYY€HHS  JOIMOJHUTENbHBIX  3HAHWM, TIO3BOJIAET 3HAYUTEIHHO
aKTHUBU3MPOBATH ITPOILIECC OBJIaJACHHUS HHPOpPMAIMEH, CIOCOOCTBYeT 0OoJiee TIIyOOKOMY YCBOCHHIO
U3y4yaeMoro marepuana, (popMupyeT y CTYACHTOB OTHOILIEHHE K KOHKpeTHOW mpolieme. Bce HOBBIE
MOHATHS TI0 M3ydaeMod TeMe HEeoOXOIWMO BBIYYHTh HAaW3yCTh M BHECTH B TJIOCCApUi, KOTOPBIN
1es1iecoo0pa3Ho BECTH € CaMOr'o Havaja 3y4eHHUs Kypca;

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

5. BBITIOJIHUTE JOMaIlIHEE 3aaHuE;

6. [IpopaGoTaTh TeCTOBBIE 33JaHUS U 33]]a4H;

7. Ilpu 3atpyaHeHUsIX cHOPMYIUPOBATH BOIPOCHI K MIPETOAABATEIIIO.

Pesynbrat Takoit paboThl JOJKEH MPOSIBUTHCS B CTOCOOHOCTH CTYJIEHTa CBOOOHO OTBETUTH HA
TEOPETUYECKHE BOMPOCHl MPAKTHKyMa, BBICTYNAaTh W YYaCTBOBAaTh B KOJUIGKTMBHOM OOCYKIECHUU
BOIIPOCOB HM3Y4aeMOW TEMbI, MPABUIBLHO BBINOIHATh TMPAKTUYECKHE 3aJaHUs W WHBIE 3aJIaHus,
KOTOpBIE JAOTCS B (JOHJIE OLEHOYHBIX CPEICTB AUCUUTIIHNHBIL.

3. Meroanueckne yKazanus 00y4arUUMcs 110 OPraHU3aIUM CAMOCTOSTeIbHOI padoThl.

Ilenp opraHu3zalMu CaMOCTOATEIbHOW pabOThl MO JUCHUIUIMHE «AJIbTEpHATUBHBIE U
BO300HOBJISIEMbIE MCTOUYHUKU SHEPrHMM» - 3TO YINIyOJeHWe M pacllupeHue 3HaHuil B obiactu
OCHOBHBIX COBPEMEHHBIX MpPOOJIEM DSHEPreTUKU U DHEPrOTEXHOJIOTMH, H3yuYe€HUE CTPYKTYpHI,
TEOPETUYECKHX W TEXHUYECKUX OCHOB M MPUHIMIIOB (YHKIMOHMPOBAHUS IYHEPreTHUYECKHX CHUCTEM
o0OecrieyeHus KU3ZHENCSATENbHOCTH JIOAEM W TEXHOJIOTMYECKUX IPOILIECCOB C HCIOJIb30BAHUEM
HETPaJUIUOHHBIX U BO300HOBJISIEMbIX MCTOYHUKOB SHEPrHH; (OpPMHUpPOBaHHE HABbIKa W MHTEpeca K
CaMOCTOATENIBHON [TO3HABATEIBHON JIEATEIbHOCTH.

CamocrosTenbHas padoTa 00yJaroUXxcs sBISETCS BaXXHEUIINM BUIAOM OCBOEHUS COJCPIKAHUS
JUCIUIUIMHBL, TTOJTOTOBKH K MPAaKTHYECKUM 3aHATHSIM U K KOHTpoJIbHOM paboTe. Crofa ke OTHOCSITCS
U CaMOCTOATENIbHOE YriayOJieHHOe u3ydyeHue TeM jaucuumuiuHbl.  CamoctosTenbHas palorta



IpeACTaBIsieT cOOOH IMOCTOSHHO JEHCTBYIOILYIO CHUCTEMY, OCHOBY 00pa3oBaTelbHOIO Ipolecca U
HOCUT HCCIIEIOBATEIbCKUI XapakTep, UYTO TIOCIY>KUT B OyIyIIeM OCHOBAaHHMEM Ui HAaNUCAHUs
BBIITYCKHON KBaTM(DPUKALMOHHOM paboThl, IPAKTUYECKOIO IPUMEHEHHUS TOTYYEHHBIX 3HAaHUH.

Opranuzanys caMOCTOSTEIHHON paboThl 00YyUYaAIOIIMXCSl OPUEHTHPYETCS] HA aKTUBHBIE METObI
OBJIQICHUSl 3HAHUAMM, DPA3BUTHE TBOPYECKUX CIIOCOOHOCTEH, Mepexox OT MOTOYHOIo K
UH/IMBUYaJIM3UPOBAHHOMY O0YUEHHIO, C YYETOM MOTPEOHOCTEN H BO3ZMOKHOCTEH JTMUHOCTH.

[IpaBunbHasg opraHu3alus CaMOCTOATENIBHBIX Y4EeOHBIX 3aHATUH, MX CUCTEMAaTUYHOCTb,
nenecooOpasHoe MIaHHUPOBaHUWE pabodero BPEMEHHU II03BOJIAET CTYIEHTaM pa3BUBATh YMEHUS H
HaBBIKM B YCBOGHUHU M CHUCTEMAaTH3allMM IPUOOpETaeMbIX 3HAHUM, 00ecreunBaTh BBHICOKUN YPOBEHb
yCIIEBaEMOCTH B I1€PHOJ 00yUEHUs], TOJyUYUTh HAaBBIKH ITOBBILICHUS IPOPECCUOHATIBHOIO YPOBHS.

[ToaroToBka K MPAaKTUYECKOMY 3aHSATHIO BKJIIOYACT, KpPOME MpOpabOTKM KOHCIEKTa |
IPE3CHTAllMK JIEKLUH, MOUCK JINTEpaTypbl (IO PEKOMEHJOBAHHBIM CIIMCKaM M CaMOCTOSTENIBHO),
HOJATOTOBKY 3aroTOBOK /ISl BBICTYIUIGHHH IO BONPOCaM, BBIHOCUMBIM JIsi OOCYXAEHHUS IO
KOHKpeTHOH Teme. Takue 3aroTOBKM MOT'YT BKJIKOYaTh LUTAThl, (AKTHI, CONOCTaBICHUE PA3INYHBIX
NO3ULMH, COOCTBEHHbIE MbICHU. Ecnm mpobimema 3amHTEpecoBajia OO0YdYalOMIErocs, OH MOXET
HOJArOTOBUTH pedepaT U BBICTYNIUTh C HUM Ha IPaKTU4YEeCKOM 3aHsTuu. [IpakTrueckoe3aHsTHe - 3TO,
IpeXJe BCEro, IUCKYCCHs, OOCYKICHHE KOHKPETHOM CHUTyallMd, TO €CTh NPEAINOJIaraeT yMEHHE
BHUMATEJIbHO CIyLIaTh WIEHOB MaJIOM IpyNNbl M MOJAEPATOpa, a TaKXKe CTaparbCsl BBICKA3aThb CBOE
MHEHHE, BBICKA3bIBaTh COOCTBEHHBIC WM W TPEIJIOKEHHsS, YTOUHATh M 33]]aBaTh BOIPOCHI KOJUIEraM
10 00CYX/ICHUIO.

[Ipy moAroToBKe K KOHTPOJBHOM padboTe OOy4aroUIuiicsi IOJKEH IOBTOPSATH IMPONIEHHbBIN
MaTepuag B CTPOIOM COOTBETCTBUHM C Y4eOHOW NpOrpaMMoOM, HCHOJIb3ys KOHCHEKT JIeKUUH u
JUTEpaTypy, PEKOMEHJOBaHHYIO mpernoaaBareneM. [Ipy HE0OXOAMMOCTH MOXXHO OOpaTUThCA 3a
KOHCYJIbTAIlMeH U METOMYECKOI MOMOIIBIO K ITPEI01aBaTelIto.

CamocrosTenbHas paboTa peaan3yercs:

— HEIMOCPE/ICTBEHHO B MPOLIECCE ayTUTOPHBIX 3aHATHH - HA JIEKIMIX, IPAKTUYECKUX 3aHATHSIX;

— B KOHTaKT€ C MpenojaBarejeM BHE PAMOK PACIHCAaHHs - HAa KOHCYJIbTAIUSAX 10 Y4eOHBIM
BOIIPOCaM, B XOJI€ TBOPYECKHUX KOHTAKTOB, NMPHU JUKBUIALMHU 33J0JDKEHHOCTEH, NMPH BBIIOJHEHUU
WH/IMBUAYAIbHBIX 33aHUH U T.1I.

— B Oubnuoteke, aoma, Ha kadeApe MpU BHINOIHEHHMH OOydYalOMIUMCS Y4YeOHBIX U
NPaKTUYECKHX 3a/1a4.

Buaest CPC u kputepuun onieHoK

(mo 6amnbHO-periTunroBoil cucreme I'THTY, CPC ouenuBaercs B 15 6amioB)
Pedepar
Joxnan
Occe
VYyacTue B MEpONPUATHSIX

el NS

Tembl A camMOCTOSITENILHOM paboOThl MpomucaHbl B pabouel mporpamme JUCHUIUIMHBIL.
D(PGhEeKTUBHBIM CPEICTBOM OCYIIECTBICHUSI OOYYAIOIIUMCS CaMOCTOSITEIbBHOW pPabOThI SIBISETCS
3JIEKTpOHHAs MH(OpMaIIMOHHO-00pa30BaTeNbHasl cpe/la YHUBEPCUTETA, KOTOpas 00eCreuyuBaeT JOCTYI
K Y4eOHbIM IUIJaHaM, paboyuM TMporpaMMaM AUCHMILIMH (MOJyJeH), NpaKkTHK, K H3AaHUIM
JJIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.
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