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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
yueOHOM rojly Ha 3aceaHuu Kadeapbl TermoTeXHHUECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.I'. Hemmopenko

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM ToJly Ha 3aceaHuu Kadeapbl TerIoTeXHHYECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadempoii E.T. ITGI_HHOpeHKO

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqaHuu Kadeapsl TermmoTeXHUYECKUX U YHEPTETHUECKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanmu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kaeapsl TeroTeXHUYECKHX M SHEPTETUIECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

OcCHOBHOM 1eNbI0 TpEenojaBaHus AUCUMILIUHBI «HeTpanuuuoHHas HSHEPreTHKa
spisiercsi oOydenue cryneHToB HampaieHus 13.03.01 TemnmosHepreTuka M TEIIOTEXHHUKA
npoduns OHeproobecrneueHUE MNPEANPUATHNH OCHOBaM B  ONpEAeNieHUH NOoTpeOHOCTH
MPOU3BOJICTBA B DHEPreTHUYECKUX PECypCOB, TMOATOTOBKE OOOCHOBAaHUH TEXHUYECKOTO
MIEPEBOOPYKEHHUS, PA3BUTHS SHEProX03siUCTBA, PEKOHCTPYKIIMN U MOJICPHU3AINH TTPEAIPUITHIA
JUTSI TCOPUU U TIPAKTUKH HAYYHOTO ¥ MHHOBAIIMOHHOTO TBOPYECTBA, IPUMEHSIEMBIX B YHEPTETHKE,
a Tak ke JIJIsl Hay4HO-HUCCIIEI0BATENbCKOM PaOOTHI.

2 MecTo THCHHMIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

HucuuruinHa HerpaaunuonHass 5»HepreTMka BXOAMT B 4acTh Y4eOHOro IjIaHa
dopmMHpyeMyI0 yYaCTHUKaMHU 00pa30BaTEIbHBIX OTHOIIEHUH 00pa30BaTeIbHON IPOrPaMMBI.

Jns  W3ydeHWs  JUCLUIUIMHBI  HEOOXOOUMbl  3HaHUS  (YMEHMs,  BIJIAQJICHUsA),
cOpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

Tennomaccoobmen

I'mpporasonnHamuka

TexHnyeckas TepMOJAUHAMUKA

Maremaruka

®dusnka

3HaHus (YMEHHUs, BIaJeHHs), IOJIYYEeHHbIe MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI [Tl U3yUSHHS TUCIUTLTIH/TIPAKTHK:

[ToxroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()PUKAIIMOHHOW pabOTHI

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHust

B pesynpraTe ocBoeHMsI IuUCHMIUIMHBI (Monyis) «HeTpanuuumoHHas sHEpreTHKa»
oOyyaroImuiics JoKeH 001a1aTh CIEAYOIIUMU KOMIETEHIIUSIMHU:

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETECHITUN

[TK-3 Crocoben k cbopy, 00paboTKe, aHAIM3Y U OOOOIICHUIO PE3yIhbTaTOB YKCIICPUMEHTOB H
HCCIICIOBAHUI B COOTBETCTBYIOIIECH 00JIACTH 3HAHMI

[1K-3.1 OcymectBiser c6op, 00pabOTKy, aHanu3 M 0000ILIEHHE pPe3yIbTaToB
HKCIEPUMEHTOB U UCCIICIOBAHMM
I1K-3.2 [TonroraBnuBaeT NpeasIoKEHHs 1JI COCTABICHUS IJIAHOB U METOJINYECKUX

MpOrpaMM  JKCIIEPUMEHTAJIbHBIX  HMCCIEAOBAaHUW U Pa3paboOToK,
MIPAKTUYECKUX PEKOMEHIALINH 10 UCIIOTHEHUIO UX PE3YJIBTATOB




4. CTpyKTypa, 00b€éM U coaep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacos, B TOM
qyuce:
— KOHTaKTHas paboTa — 56,75 aka. 4acos:
— ayJauTOpHAas — 95 aKaJl. 4acos;
— BHeaynuTopHas — 1,75 akaj. 4acos;
— caMocTosTenbHas pabora — 51,25 akan. 4acos;
— B (hopMe MPaKTUYECKOM TOJATOTOBKU — 2 aKa/l. yac;,

dopma aTTecTaluy - 3a4ET C OUEHKOMN

AynuropHas ) s
o | xomraxrHas pabota E 3 ®dopma TeKyILero
=
= B aKaJl. 4acax (5 Bung KOHTPOJIS
Paznen/ Tema 3 (B axaz. yacax) E B . p Kon
S 3 © | camocTosATENBHOM | yclieBaeMOCTH U
JUCIUATIIAHBI 3 g o 6 . | xoMmeTeHIMK
@) i . 2 £ paboThI TIPOMEKYTOYHOM
1ab. | mpakT. 3
Tex. | T SaH 5 g aTTeCTalun
1. Pasmen 1. Hcmonp3oBaHue
COJIHEYHOTO M3ITyYCHUS
1.1 Beenenue. CaMocCTosATEIbHOE
Herpanutmonnsie u H3yueHHe yueOHOU
BO300HOBJISICMEIC JIATEpaTyphI.
4 4 patyp KoHcnekr nexiuym. IIK-3.1
HACTOYHHUKHN SHEPIHUH. IIpopaboTka
Ucnone3oBanne  sHepruun Bonpoca Nel mpwui.
CounHra. 1.
CamocrosaTeasHoe
1.2 Tunel KOJUIEKTOPOB, U3y4yeHue yueOHoi
MPUHIMIBL UX JCHCTBHUSA WU 4 5 5 JIUTEPATYPHI. KoHCIIeKT el I1K-3.1,
METO/IbI pacueTos. [TpopaboTka ’ [1K-3.2
CeneKTUBHBIC TTOKPHITHSL. Borpoca Ne3-5
npu. 1.
CaMocCTosTENbHOS
8 usydeHue yuebHoM
JIUTEPATYPHI.
1.3 AXKYyMYJIUpOBaHHE IIpopaboTka .
YMYIHp pop Koncnexr nexnuii.
TeInIa. Tuner 4 6 4 Borpoca Ne6-7 KvDHAT I1K-3.1,
AKKyMYJIITOPOB U METOJIbI npu. 1. P . [K-3.2
HaOIIOAEHUI.
UX pacdyera. IToaroroska K
BBITTOJTHEHHIO
nmabopaToOpHBIX
pabor.
14 ConHeUHbE CaMoCTOSATENbHOS
' H3ydyeHne yuyeOHoi
(oTOIMEKTpHICCKHE yJ':IHTC an bI KoHxcnekr nexkiuii
npeoOpa3oBaTeIu. 4 6 PaTYpPbI. ’ [K-3.1
CoHeuHbIe [IpopaboTka Pemrenue 3agau.
Borpoca Ne§-9
3JIEKTPOCTAHIIHH. P
mpwt. 1.
Hroro no pazaeny 16 6 2 19
2. Pasmen 2. MHcnonb3oBanue
SHEpPr'uu BeTpa




CamocrosiTenbHOE
n3yueHue yuyeOHou

2.1 BerposHepreTHyecKue JIUTEPATYPHI. . IK-3.1,
YCTaHOBKH. 4 2 4 ITpopaboTka Korcrexr nexumui. IK-3.2
Borpoca Nel0
npu. 1.
CamocrosTensHOe
H3yueHHe yuyeOHou
JIATEPaTyphIL.
ITpopaGora Koncnekr nexmii
2.2 Pacuer wWACANBHOTO H Borpoca Nel | HHH IK-3.1,
4 5 2 6 Kypnan
peabHOTO BETpPSIKA. npu. 1. HabmoTCHHU IK-3.2
ITogroroBka k A ’
BBITIOJTHEHUIO
71a00paToOpHBIX
pabor.
CamocrosTenpHOe
2.3 Turs H3yueHHe yueOHOU
BETPOIHEPTeTUUECKUX 4 1 6 JIUTEPATYPHI. Koncnekr nekuuii. K31
YCTaHOBOK. ITpopaboTka Perrenue 3anau. '
Berpoanexrpocranuun. Borpoca Ne12-13
mpu. 1.
HWroro no pazneny 12 5 5 16
3. Pazmen 3. TeorepmanbHas
sHeprusi. DHeprust okeana. BOP
CamocrosTenpHOe
u3ydeHue yueOHoi
3.1 Teotepmansuaz 2 2 6 THTCPATYPEI. KoHncnekr nexkumid. [K-3.1
SHEpPrHUs. IMpopaboTka
Bompoca Nel4
npuit. 1.
CamocrosTenpHOE
u3ydeHue yueOHoi
3.2 Hcnonb3oBanne 2 2 6 JIUTEPaTypHL. KoHcnekr Jiekiuii. K-3.1
JHEPrHH OKeaHa. IpopaboTka Pemenne 3amgay.
Bonpoca Nel5
mpwt. 1.
CamocrosTenpHOe
H3yueHHEe y4eOHOU
3.3 Bropminsie 1 4,25 TATEPATYPBL. Koncnekr nekuuii. MK-3.1
9HEPreTHUECKHE PECYPCHI. IpopaboTka
Bonpoca Nel5
mpwt. 1.
HWroro no pazneny 5 4 16,25
Hroro 3a cemectp 33 11 11 51,25 320
HToro no gucLUIINHE 33 11 11 51,25 3a4eT C OLIEHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnia petieHus: NpeayCMOTPEHHBIX BUAOB yueOHOW paOOThI MpPU U3yYEHUH IHCHUTUIMHBI
«HeTpaguunonnas >HepreTrka» B KadecTBE 00pa30BaTEIbHBIX TEXHOJOTHH MCIIONB3YIOTCS KaK
TpPaJMLMOHHBIE, TAaK U MOAYJIbHO-KOMIIETEHTHOCTHbIE TexHojoruu. [lepenaya HeoOX0IMMBIX
TEOPETUYECKUX 3HAHWH U (QOopMUpOBaHHE TPEACTABICHUH MO KypCy TMPOUCXOAUT C
MPUMEHEHUEM MYJIbTUMEAUIHOrO0 000pyaoBaHus. JIeKIMOHHBIA MaTepuan 3aKperuisiercs Ha
7a00paTOpHBIX paboTax, I/ie MPUMEHSETCS COBMECTHAasl AEATENbHOCTb CTYAEHTOB B TpYIIIE,
HaIpaBJieHHAas Ha pelieHue OoO0IIel 3a7aud MyTeM CIIOXKEHUS Pe3yJIbTaTOB WHAWBHYaTbHOU
paboThl wieHOB rpynmnbl. Jlas pasBUTUS U COBEPILIEHCTBOBAaHUS KOMMYHMKATHUBHBIX
CIIOCOOHOCTEH CTY/IEHTOB OPraHU3YIOTCSl MPAKTUYECKUE 3aHSATHUS B BHJE JUCKYCCHI, aHanIM3a
peasIbHBIX MPOOJIEMHBIX CUTyallMi M MEXIUCIUIUIMHAPHBIX CBSI3€H M3 pa3M4HbIX oOsacTedl B
KOHTEKCTe pemaeMod 3amgaud. CamocrosiTenbHass paboTa CTUMYJIHPYET CTYIOEHTOB K
CaMOCTOSITENIFHOW TpOopaboTKE TeM B IMpoOlEecce HamucaHus pedepaToB, MOATOTOBKU K
IUCKVCCUSAM. U TECTUDOBAHUIO.

6 YueOHO-MeTOIMYECKOE 0O0ecredeHue CAMOCTOSITeIbHON padoThl 00y4YarouXCcst
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIe CPeCTBA IJIA IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIMHbBI (MOYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. FOnaes, U. B. Bo3o6HOoBIIsIeMbIe HCTOUHUKHY 3HepruH : yueOnuk / Y. B. FOnaes, 10. B.
Hayc, B. B. T'amara. — Cankr-IlerepOypr : Jlamp, 2020. — 328 c. — ISBN
978-5-8114-4680-3. — Tekcr : anexTpoHHbIH // JIaHb : 371eKTPOHHO-OMOIHOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/140747

2. Y nanos C.H. Bo306HOBIIsIEeMbIe HCTOYHUKH dHEpruu : yued. mocodue / C.H. Y ganos. -
3-e uzn., nepepad. u gom. - HoBocubupck: M3a-so HI'TY, 2014. - 459 c. (Cepust «YueOHUKHU
HI'TY»). ISBN  978-5-7782-2467-4. -  Texcr : omektpoHHsii. -  URL:
https://znanium.com/catalog/product/556622

0) lonotHuTEIBHAS TUTEPaTypa:

1. CrpenpaukoB, H. A. Dueprocoepexenue : yueOnuk / H. A. CrpenbHUKOB. -
HoBocubupck : HI'TY, 2014. - 176 c. - (YueOnuku HI'TY). - ISBN 978-5-7782-2408-7. - Tekcr :
sanexkTpouHbIi. - URL: https://znanium.com/catalog/product/463715

2. Topaees, A. C. DHeprocOepexeHre B CelIbCKOM X03stiicTBe © yueOHoe mocodue / A. C.
I'opnees, /1. JI. Oroponnukos, U. B. FOgaeB. — Cankrt-IlerepOypr : Jlanb, 2014. — 400 ¢. —
ISBN 978-5-8114-1507-6. — Texkcr : anekTpoHHbIN // JlaHb : 3IEKTPOHHO-OMOIHOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/42193

3. DKoJIOrHYecKasi OLIEHKa BO30OHOBIISIEMbBIX HCTOYHUKOB SHEPrHH © ydeOHoe mocodue /
I'. B. MMauypun, E. H. Cocauna, O. B. MacneeBa, E. B. KprokoB. — 2-¢ m3m., cTep. —
Cankr-IlerepOypr : Jlanp, 2017. — 236 c. — ISBN 978-5-8114-2218-0. — Tekcr :
SIIEKTPOHHBIH // Jlanb : 3IIEKTPOHHO-ONOIHOTEUHAS crcTema. — URL:
https://e.lanbook.com/book/93003

4. Baiitacos, P. P. OcHOBBI 3HEprocoepekenus : yaeOHoe mocodue s By3oB / P. P.
BaiitacoB. — CaunxT-IletepOypr : Jlanb, 2020. — 188 c¢. — ISBN 978-5-8114-5215-6. — Tekcr :
snekTpoHHbIH // Jlans : 31ekTpoHHO-0MOIMOoTeuHast ciuctema. — URL:



https://e.lanbook.com/book/140747
https://znanium.com/catalog/product/556622
https://znanium.com/catalog/product/463715
https://e.lanbook.com/book/42193
https://e.lanbook.com/book/93003

https://e.lanbook.com/book/147311

5. Ky3emun, C. H. HerpaauimoHHble MCTOYHUKH SHEPTUU: OMOIHEPTETHKA '
noco6ue / C.H. Ky3pmun, B.U. JIsmkos, F0.C. Ky3pmuna. — Mocksa : UTHOPA-M, 2018. — 128
— (Bbiciiee obOpasoBanue: bakamaBpuat). — Ww.dx.doi.org/10.12737/17709. - ISBN
978-5-16-011314-2. - Tekcr : anekrponnsbiid. - URL: https://znanium.com/catalog/product/924946

C.

B) MeToauyeckue ykazaHusi:

1. KapraBues, C.B. M3yueHue cucremsl yrjioB B TIeIHOTEXHUKE. Meronnyeckue

ykaszanwus. / C.B. Kaprasues, E.I'. Hemmopenko - Marauroropck: MI'TVY, 2017. - 16 c.

2. Kaprasues, C.B. U3yuenue pabotel BeTpoycTtaHoBku. Meronuueckue ykazanus. / C.B.

Kaprasues, E.I'. Hemmopenko - Marautoropck: MI'TVY, 2017. - 16 c.

r) [Iporpammuoe odecnneuenne u UHTEepHET-pecypcehl:

IIporpammHoe oGecnieueHue

HaumenoBanue o
10 Ne orosopa Cpoxk neiicTBuUS TULIEH3UU

MS Office 2007 |\ 135 1 17.09.2007 Seccpouno
Professional
7Zip CBOOOJTHO 0ECCPOYHO
II;/ldath(iAD v J-1662-13 or 0eccpodHo

cation 22.11.2013 P
University
FAR Manager [cBo6oHO 0eccpouHO
Calculate Linux |cBoGoaHO 5eCChOTHO
Desktop Xfce |pacnpocrpansemoe I1O p

IIpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI

Hassanue xypca

CchUIKa

MG)K,Z[YHapO,[[HaH 68.38. ITOJTHOTECKCTOBBIX
»KypHaiaoB Springer Journals

http://link.springer.com/

DONEeKTpOHHbIE  pecypchl  OMOINOTEKU ) . _
MITY v, T 1. Hocona https://magtu.informsystema.ru/Marc.html?locale=ru
Pocculickas Tocynapcraennas https://www.rsl.ru/ru/4readers/catalogues/
onbanoreka. Karamorn

®denepanbHOE TOCYJapCTBEHHOE

oromkeTHOE yupexaenne «Penepansubiii|URL: http://wwwl.fips.ru/

NHCTUTYT HDOMI:IHIJICHHOfl

Nudopmanmonnas cucrema - EguHoe
OKHO JOCTyMa K HMH(OPMAIIMOHHBIM

URL: http://window.edu.ru/

[TouckoBas cucrema Axkagemus Google
(Google Scholar)

URL: https://scholar.google.ru/

Hamnuonanbuas
MH(pOPMaITMOHHO-aHATUTUYECKAS
cucteMma — Poccuiickuii HHASKC HAyIHOTO

URL: https://elibrary.ru/project risc.asp

3J‘IeKTpOHHa$I 6a3a HepI/IOI[I/IquKI/IX
n3naaui East View Information Services,

https://dlib.eastview.com/



https://e.lanbook.com/book/147311
https://znanium.com/catalog/product/924946
http://link.springer.com/
https://magtu.informsystema.ru/Marc.html?locale=ru
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIIUIIHHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecleueHNe AUCHUIUINHBI BKIIFOUAET:

VY4eOHble ayTUTOPUM AJIS IPOBEACHUS 3aHATUH JIEKLMOHHOTO THNA. MyJabTUMeIUIHbIE
CpeACTBa XpaHEHHUsI, TIEpelaur U PeACTaBICHUS HHPOpMaLUU

VY4yeOHble ayIUTOPUM Ul NPOBEIEHUs JaOOPAaTOPHBIX, MPAKTUUYECKUX U JIEKLIMOHHBIX
3aHSATUA CEMUHApCKOI0 THIA, TPYNIOBBIX W HHJIMBUIYaJIbHBIX KOHCYJIbTALUN, TEKYLIETO
KOHTPOJISI ¥ IPOMEXYTOYHOM arrecTauvu. KoMIUIeKC yCTaHOBOK IIO OrHEynmopam |
BBICOKOTEMIIEPAaTYpPHBIM yCTaHOBKaM; jabopaTopHbiii creHn «CoyiHeuHbIH KomekTop»; BUD.
VYuebHble ayqUTOpUU Ul BBIIIOJHEHHUsS KypCOBOTO IPOCKTHUPOBAHMSA, IOMELICHUs s
CaMOCTOATENILHON paboThl oOyyaronuxcs. [lepconanpubie komnboTepsl ¢ nakerom MS Office,
BBIXOJIOM B VIHTEpHET U ¢ JOCTYIOB B 3JETKPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpeay
VHHUBEDPCUTETA.



IIpunoxenne 1
Y4yeOHO-MeTOoAHYEeCKOe 00ecTieYeHne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

HeTpaI[I/II_[I/IOHHLIe ¥ BO300HOBJIIEMBIE UCTOYHUKHI SHCPIHUHU.

Boo~NoO~WNE

0.
. PacueT uaeanbHOro u peanbHOro BETPsKa.
12.
13.
14.
15.
16.

Hcnons3zoBanue sueprun CosiHLA.

THIIBI KOJIIEKTOPOB;

[TpuHIMIBI UX 1EHCTBUS U METOJIbI PACUETOB.
CenexTuBHBIE TOKPBITHUS.

AKKyMyJIUpOBaHHE TeIlIa.

THIb! aKKyMyISITOPOB U METOJIBI UX pacyera.
CouiHeYHbIE IEKTPOCTAHLIUY.

Conneunsie (HoTOdIEKTpUYECKHE TpeoOpa3oBaTey.
Betposnepreruueckue ycTaHOBKH.

Tunel BETpOIHEPTeTUUECKUX YCTAaHOBOK.
BerpoanekrpocraHuum.

['eorepmanbHas SHEPrUsL.
Hcnonp30BaHue Y3HEPTUM OKEaHA.
[loHsiTHE BTOPUYHBIX 3HEPIOPECYPCOB.



Ipuio:xxkenne 2

OIIeHO‘lHI:Ie cpeacrea IJisl IPpOBEACHUSA HpOMe)KyTO‘lHOﬁ arrecranum

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum:

[TK-3: Criocob6en k cOopy, 00paboTke, aHaIM3y U 0000IIEHUIO Pe3yJIbTaTOB SKCIIEPUMEHTOB U UCCIIEIOBAaHUI B COOTBETCTBYIOIIEH 001acT 3HAHUN

ITK-3.1. OcymecTBisier cOop, 00paboTKy, aHATU3 U
000011IeHIE PE3YIHTATOB YIKCIICPUMECHTOB U
HCCIIEIOBAHU I

Hepetteub meopemuuecKux 6onpocoe:

1. Pa3BuTHE SHEPreTUKHU U COCTOSIHUE OKpY»Karoel cpensl. [Ipenmer kypca
«B0300HOBIIIEMbIE UCTOYHUKH 3JIEKTPOIHEPTUNY, €TI0 POJIb B ITOATOTOBKE
MH)XEHEpa U MECTO CPEIU APYTUX HAYK.

2. Ucropus npUMEHEHHUS THIPOCUIIOBBIX YCTAHOBOK.

3. Bo3o6HOBIsIeMble U HE BO30OHOBIIIEMbIE HICTOUHUKU

4. Knaccudukaiusi BO30OHOBJISIEMBIX U HE BO30OHOBIISIEMBIX HICTOUHHUKOB
JHEPIUu.

5. Onpenenenne KOJMYECTBEHHBIX TIOKa3aTeleld MOIIHOCTH U BBIPa0OTKa
JJIEKTPOIHEPIUHU.

6. CpaBHUTENbHBIE MIOKA3aTENN BEIPAOOTKH IEKTPOIHEPTUU JPYTUMHU BUJAMU
BO300HOBJISIEMbIX UCTOYHUKOB 3HEPTHH.

7. I'mapocuioBble YCTAHOBKH U YCIIOBHSI KOMIUIEKCHOTO UCITOJIB30BAaHUS BOJIHBIX
peCypcoB.

8. Tumbl TMAPOCUIIOBBIX YCTAHOBOK, MX XapaKTEPUCTUKU, KOHCTPYKIUH, TPUHIIMIL
JecTBUS M 007aCTh IPUMEHEHUS.

9. TUNbl U KOHCTPYKIMHU TUAPOCUIIOBBIX ycTaHOBOK. Ha3zHauenue u 061acth
IIPUMEHEHHS].

10. Pacuer eqAMHMYHON MOIIIHOCTH THAPOCUIOBON YCTAHOBKH.

11. HayuHble NpUHIMIIBI U TEXHUYECKHE MPOOIeMbl HCTIOIb30Banus BUD.

12. H)KeHepHBbIe acleKThl HCIIOIb30BAHNS SJHEPTHH COJHIIA.

13. n>xeHepHBbIE aceKThl CIIOJIB30BaHUs DHEPTUH BETPA.

14. H)eHepHBIe aCIeKThl HCIIOIb30BAHNS SHEPTUU IPUIINBOB.

15. n>xeHepHBbIE aCeKThl UCIIOJIb30BaHUS DHEPTUH TEUEHHH.

16. r>xeHepHBIE acTIeKThl HCIIOIB30BAHUS DHEPTUHU BOJH

17. In>xeHepHbI€ aCeKThl MCI0Jb30BaHUs YHEPIMH BOJHON DHEPTHUM.




18. Nn>xeHepHble aClieKThl UCIOJIb30BaHUS SHEPTUU I€OTEPMAIbHONU SHEPTUU.
19. nxeHepHbIe aCEKThl UCTIOIb30BaHUS SHEPTHH OMOMACCHI.

20. IIpenmyiecTBa U HEAOCTaTKH YCTaHOBOK BID.

21. AkKkyMyJIMpoBaHME U IIepejauya YHEPIrUU Ha PacCTOSHUE.

22. IIpeobpazoBanue sueprun BUD B yn1oOHBIN (TpeOyeMbIii), METOABI JOCTABKH
MOTPEOUTEITIO.

23. be30onacHOCTh UCMOIb30BAaHUS PAa3IMYHBIX BUJIOB SHEPTUHU IS OKPYXKAIOIIeH
CpEIBl.

24. DKOJOTUYECKHE aCTeKThl MPUMEHEHHS BO30OHOBIISIEMbIX UCTOYHUKOB
SHEPrUU JJIs1 OKPYKAIOIIEH CPEeJIbl.

[1K-3.2.

[ToaroraBnuBaeT MpeaIOKEeHUS IS
COCTABJICHUS TUTAHOB U METOJUYECKUX
POrpaMM IKCHEPUMEHTATbHBIX
UCCJIEIOBAaHUM U Pa3pabOToK,
MPAKTUYECKUX PEKOMEHIAIIH 110
WCIIOJIHEHUIO UX Pe3YyJIbTaTOB

Ilpumepnoe npaxmuueckoe zadanue:

BapuanTt Nel.

HccnenoBanue paboThl BETPOIHEPTETHUECKON YCTAaHOBKH.

Pacuer BeTposHEpreTH4ecKon yCTaHOBKH.

KoHcTpyKuny BeTposHEPreTHUEeCKUX YCTaHOBOK.

Bapuant Ne2.

HccnenoBanue paboThl COTHEUHOW OaTapeu.

Pacuer conneuHoit Gatapen.

KoHncTpykunu conmHeuHoi 6arapeu.

BapuanTt Ne3.

UccnenoBanue paboThl COIHEYHOW BOJOHAIPEBATEIbHON YCTAHOBKHU.
Pacuer cosnHeuHOl BOAOHArpeBaTENbHON YCTAHOBKH.
KoHcTpyKIiny CONMHEYHON BOJOHATPEBATEIBHON YCTAHOBKH.
Bapuant Ne4.

HccnenoBanue xapakTepUCTUK COJIHEYHON payaliy.

Pacuer xapakTepuCTHK COJTHEYHOH pagualii.

Pacrnipenenenne xapakTepuCTHK COJTHEUHOM paJraliy Mo MOBEPXHOCTH 3eMIIH.
Bapuant Ne5.

UccnenoBanue paboThl MPHIMBHOM 3JIEKTPOCTAHINH.

Bb160p MOITHOCTH NIPUIMBHOM 3JIE€KTPOCTAHIIUH.

KoHcTpykIiny npuianMBHOMN 3JIEKTPOCTAHLINH.

Bapuant Neb6.

HccnenoBanue paboThl FHIPOAKKYMYIHPYIOLIEH 3I€KTPOCTaHIINN.




Pacyer rupoakkymMyIupyromei 3J€KTpOCTaHIUH.
KoHcTpyKIny ruip0akKyMyJIupyOIIEH 2JIEKTPOCTaHIUH.
Bapuant Ne7.

HccnenoBanue paboTbl OMOIHEPTETUIECKON YCTAHOBKHU.

Ilpumepnoe npakmuueckoe 3adanue:

1. KoHCTpyKITMHM OMO3HEPTreTHYECKON YCTaHOBKH.

Pa3smeps! minockoro ninactuHuyaToro Harpesarenst H-L (uupuna u aymHa),
conpotusienue Temionorepsam r = 0,13 (M2-K/BT), ko3 dunuent
terutonepenaun a = 0,85. KoadduumeHT nmponyckanusi CTEKISTHHON KPBIIIKA T =
0,9. Kosdpuument nornomenus miaactunsl o = 0,9. Temneparypa Bxoasiieit B
npuéMHUK xuakoctu T2. TemnepaTypa okpy»xatoiiero Bozayxa T1, motok
ayuuctoit aaeprun G, Br/mM2 , remoémkocts Bojibl, ¢ = 4200, JTx/(xr-°C).
Temnepatypa Beixoadiei sxuakoctu T3. OnpenenuTb CKOPOCTh IPOKAUKH,
KOTOpasi HeoOXoArMa IS MOBBIILIEHUS TeMIIepaTyphl Ha t rpaaycoB. Hacoc
pabotaet u Houbto, koraa G = 0. Kak Oyzer cHMKaTbcs TeMIepaTypa BOJbI 3a
Kaxabli ipoxon uepe3 npuémuuk (T3, T2). HeoOxoaumMo yauThIBaTh CPEAHIO0
TEMIEPaTypy MPOXOAsIEH )KUIKOCTH tcp.

2. Onpenenuts Temnepatypy Tpyoku T, BaKyyMHPOBaHHOTO NPUEMHHKA, €CIIH
BHYTPEHHUH AuaMeTp Tpyoku d, cM, MOTOK coaHeuHoi suepruu G, Br/M?,
temneparypa cpefbl Tep. Conporupnenus norepsam temaa R = 10,2 K/Br,

K03 QULIMEHT NpOMyCKaHUsl CTEKISHHON KpbIku B = 0,9, koaddunmeHT
MOTJIOMICHHUS (OISl IOTJIOMIEHHOM 3Heprun), o,= 0,85.

3. Paccuuraiite none3noe remiocoaepxanue Eo Ha 1 KM> CyXOU CKaJbHOU
opoJibl (TPaHUT) 10 TIyOHHBI Z, KM. TemneparypHslii rpaaueHT paBeH G °C/km.
MuHuManibHAs TonycTUMas TEMIIEpaTypa, MPEeBBIIIAIIAs IOBEPXHOCTHYIO, 140
K, IIOTHOCTB rpanuTa, py = 2700 Kr/M>, TeIIoéMKOCTb rpaHuTa ¢, = 820
JUx/(xr-K). Uemy paBHa OCTOSTHHAsi BDEMEHH, T, U3BJICUCHUS TeTjia MpH
WCIIOJIb30BAHUHU B KaYE€CTBE TEIJIOHOCUTENSI BO/IbI, €CIIN 00BbEMHAs CKOPOCTh V,
M*/(c'km?)? Kakosa OyzeT TersoBasi MOIIHOCTb, U3BJIeKaeMasi IepBOHAYAIBHO U
yepe3 10 net?

0) Ilopsinok nmpoBeaeHNsI MPOMEKYTOYHOH ATTECTALMH, TOKA3aTeJ I U KPUTEPHH OLICHUBAHMS




[IpomMexyTouHas aTTecTanus 1o JMCHUIUINHE BKIIOYAeT TEOPETUYECKUE BOIIPOCHI, TO3BOJIAIONINE OLIEHUTh YPOBEHb YCBOCHUS 00yUaIOLIUMUCS 3HAHUH,
IIPU YCJIOBUH BBIMOJIHEHUS TEKYIIUX MPAKTHUECKUX 3a/laHUH, BBISBIISIIOIIMX CTENEeHb c(hOPMUPOBAHHOCTH YMEHHM U BIAJCHUM, TPOBOAUTCS B (popme
3a4yeTa M 3allUThl BBITOJHEHHON CaMOCTOSATEIBHON padoThI.

3ayer 1Mo JaHHOM TUCIMIUIMHE TPOBOJUTCS B YCTHOH GopMme.

IToka3aTeu U KPUTEPUHU OLIEHUBAHNS 324€Ta € OLIEHKOI:

— Ha OLIEHKY «OTJIMYHO» (5 OamoB) — oOydarouuiics TEMOHCTPUPYET BBICOKHH YpOBeHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE,
CUCTeMAaTHYeCcKOe U ITy00KOe 3HaHHEe yueOHOro MaTepuaa, CBOOOTHO BBIIOIHSIET MPAKTUYECKUE 3a/IaHusl, CBOOOIHO ONEpUPYET 3HAHUSIMU, Y MEHHUSIMH,
MPUMEHSIET UX B CUTYallUSIX MOBBIIICHHON CII0)KHOCTH.

— Ha OIIEHKY «Xopomo» (4 6anna) — oOyyaroluiics JeMOHCTPUPYET CpeIHUI YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHLIMN: OCHOBHBIE 3HAHMSI,
YMEHHUSI OCBOCHBI, HO JIOMYCKAIOTCSl HE3HAUUTEIbHBIE OITHMOKH, HETOYHOCTH, 3aTPYIHEHUS MPU aHATTUTHYECKUX ONEPALIUsX, IEPEHOCE 3HAHUI U YMEHH
Ha HOBbIE, HECTAHJAAPTHBIE CUTYALINH.

— Ha OLICHKY «y/J0BJETBOPUTEILHO» (3 06a/uia) — 00yJaronuiicsi JEeMOHCTPHPYET IIOPOTOBBIA YPOBEHb CHOPMUPOBAHHOCTH KOMIICTCHIIHIA: B XO/1C
KOHTPOJIBHBIX MEPOIIPHITUN JTOMYCKAIOTCS OMIMOKHU, MPOSBISIETCS OTCYTCTBHE OTHENBHBIX 3HAHWN, yMEHUH, HABBIKOB, OOYYArOIINIACS WCIBITHIBACT
3HAYUTENBHBIC 3aTPYAHEHUS TPH ONIEPUPOBAHUN 3HAHMSIMHA U YMEHHUSMH TIPU X TIEPEHOCE HAa HOBBIE CUTYAIIHH.

— Ha OLEHKY «HeYyAOBJETBOPUTEJBbHO» (2 Oamia) — oOydarouuiics AeMOHCTpUpYyeT 3HaHusA He Oosee 20% TeopeTHUEcKOro marepuana,
JIOMYCKAET CYIIECTBEHHbIE OIIMOKH, HE MOXET MOKa3aTh HHTEJUIEKTYaIbHbIC HaBBIKU PEIIEHUs MPOCTHIX 3a/1ay.

— Ha OLEHKY «HeyJAOBJEeTBOPUTEJAbHO» (1 Oamn) — oOyuaromuiicss He MOXKET MOKa3aTh 3HAHMS HAa YPOBHE BOCIPOU3BEIECHHSI U OOBSCHEHUS
uH(pOpMalY, HE MOXET IOKa3aTh HHTEJUIEKTYaIbHbIC HABBIKM PEILIEHHs MPOCTHIX 3aad.



