MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocThb: 13.04.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue odpa3oBare/ibHOl nporpammsl: L{ugpoBoe npoekTHpoBaHHe 00bEKTOB YHEPreTHKHU
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: Ounas

PabGouyasi nporpaMmma IuCUUIIMHBI

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 00pa3oBaTebHOI .
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX O THOIIEHU I
MPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Ament y y 51.4.01.02.08
TJIaHy:
TpynoeMKOCTh B 3a4€THBIX
py 3 cemectp - 6;
eIMHUIAX:
Yacos (Bcero) no yueoHom
( ) oy y 216 yacoB

TJIaHy:
Jlekuuu 3 cemecTp - 16 yacos;
IIpakTHyeckue 3aHATHSA 3 cemectp - 32 yaca;
JlaGopaTopHbIe paGoThI He MPeTyCMOTPEHO YUeOHBIM MJIAHOM
KoncyabTanum 3 cemectp - 18 yacos;
CamocrosiTesibHasi padoTa 3 cemectp - 145,2 yaca;

B ToM ynciae Ha KII/KP 3 cemecTp - 16 yacoB;
WHas koHTaKkTHasi padoTa 3 cemecTp - 4 yaca;

BKJIIOYAS:
KontpoabsHnas padora
PacuerHo-rpajpuyeckas paéora
Jomainnee 3aganue
IIpome:kyTouHast aTTeCTAIINS:

IK3aMeH 3 cemectp - 0,5 yaca;

3amura KypcoBoro npoekra | 3 cemecrtp - 0,3 yaca;

Bcero - 0,8 yaca

Mocksa 2025



NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

; : Bnageney, Cyxux A.A,
[IpenomaBaTelib * Mol [T — R263e31c0-SukhikhAA-8cd24e7d A.A. Cyxux
COI'TACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
PykoBogutens L Gnaneren Fennep FOA.
00pa3oBaTeILHOM MPOrpaMMbI » Mol ¢ VimermigmRaToR RA15fd2d3-GellervA-5418e43b 10.A. Tennep
MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
o o Ceefenua o Bragensue L3N M3aKn
3aBez[ylogmH BBIITYCKAarOIICH (L Bnageney Wauknx FO.B.
kadeapoii * Mol ¢ Vaewnbwarop | R6Ca75bBe-ShatskIkNYV-T045712 10.B. lankux




1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI

Leabp ocBoeHMs] MMCHUIUIMHBI. TOJyYeHHE TMPEACTaBICHUN O MpolieMax M MepcleKTHBax
pa3BUTHsL CHCTEM MaJioil pacmpeneneHHod sHepretukd (MPD), mnomydeHue 3HAHUNW M HAaBBIKOB,
HEOOXOUMBIX JJISl IPAKTUYECKOM 1eATeIbHOCTH. .

33[[3‘11/1 AUCHHUIIIMHBI

- U3y4YEHHUE HAMPABJICHUM, CTPYKTYPhI U TEXHOJIOTHYECKUX OCHOB npeanpustuii MPO;

- I3YYCHHE CXEMHBIX PEIICHUI, 0a30BBIX TEPMOJIUHAMUYECKHX IIUKJIOB U OCHOB HAy4YHO-
TEXHUUYECKOTO MOX0a K MpolieccaM, MPOTEKAIOUIMM B CUCTEMax Mepeiadd U TpaHCPOopMaIiK TeII0ThI
B TETUIOHACOCHBIX U TEIJIOCUJIOBBIX YCTAHOBKAX HA HEBOJHBIX (HU3KOKHUIISAIIMX PAa00OYMX BEIIECTBAX ), HA
0a3ze pyHIaMEHTabHBIX 3aKOHOB MPEBPAILCHUS U COXPAHEHUS SHEPTHH;

- MpUOOpEeTeHNE 3HAaHUM 1 HABBIKOB, HEOOXOIUMBIX JIJIsi aHAJIN3a SHEPTeTUUECKON
3(PEeKTUBHOCTH, a TAK)KE IKOJIOTHUYECKON Oe3onmacHocTH cucteM MPD.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHIIUH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[TK-5 CnocobHoCTh
y4acTBOBAaTh B MPHUHATUU
TEXHOJIOTHYECKHUX U
IIPOEKTHBIX PEIICHUN NpU
MPOEKTUPOBAHUU OOBEKTOB
po(hecCHOHATTLHOM

e TeIbHOCTH

N/1-1nk-5 Cnocoben
y4acTBOBaTh B cOope 1
aHaJIn3€ JAHHBIX IS OLIEHKH U
TUTAHUPOBAHUS
TEIJIONOTPEOICHHS 00BEKTA

3HATH:
- TEOPETUYECKHE OCHOBBI JIJIsl pacueTa
TEPMOJUHAMHYECKHX IIUKJIOB U IIPOLIECCOB
B ycTaHOBKax MPO;

- 00J1aCTh IPUMEHEHUS, CTPYKTYDY,
po0JIeMbl U IEPCHEKTUBBI Pa3BUTHS
MaJIOM pacIpeaeIeHHON SHEPTEeTUKU
(MPD).

YMETh:

- OIPENENATh U aHAIU3UPOBATh
MIOKA3aTeIH SHEPreTUYECKON

3¢ (HEKTUBHOCTH KaK IPOEKTHPYEMOTO
000py10BaHUs, TaK U €r0 COCTaBHBIX
4aCTeu.

[TK-5 CniocoGHOCTh
y4acTBOBAaTh B IPUHATUU
TEXHOJIOTHYECKUX U
MPOEKTHBIX PELICHUI pU
MIPOCKTUPOBAHUHN OOBEKTOB
npodeccuoHanbHOM
JeSTeTbHOCTH

NJI-2nk-5 3HAET TEIUIOBEIC
CXeMbI 00BEKTOB
poQeCCHOHAIBHON
JESTEIbHOCTH, KOHCTPYKIIUU U
XapaKTePUCTUKU
MPUMEHSIEMOT0 B HUX
000py10BaHUS

3HaTh:
- METO/Ibl AaHAJIN3a SHEPreTUYECKOMN
3¢ (HeKTUBHOCTH;

- OCHOBHBIE CXEMHBIE PEIICHUS 1
TEXHOJIOTHH cucTeM MPD.

YMETh:

- PaCCUHMTHIBATH CXEMBI U IIHKIIBI
HHEPrOyCTAHOBOK HAa HU3KOKHUIIAIINX
pabouunx BeIIeCTBaX;

- PacCUMTHIBATH CXEMBI U IIUKIIBI
JIBUTATENICH BHYTPEHHETO CTOpaHus;

- pacCUMTHIBATh 3aTPATHI U OLIEHUBATD
CPOKH OKYITa€MOCTH CTPOUTEIbCTBA MUHU-
TOLI. BeiOupars NpOMBIIITIEHHOE
000pyI0BaHNE C TOUKH 3PEHUS
HKOHOMHUECKON APPEKTUBHOCTH. ;

- PaCCUHMTHIBATH CXEMBI U IIHKIIBI
ra3oTypOMHHBIX YCTAHOBOK;




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIUHA

- paCCUUTBIBATL CXEMbI U TUKJIbI
TCIIJIOHACOCHBIX YCTAHOBOK.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JluciumiimHa OTHOCUTCSI K OCHOBHOUM Ipod)ecCHOHaIbHOM 00pazoBarenbHOi mporpamMme Ludposoe
npoekTupoBaHue 00bekTOB »dHepretuku (manee — OIIOIl), nHanpaenenwss mnoarotoBku 13.04.01
TennosHepreTuka M TEIUIOTEXHUKA, YPOBEHb 00pa30BaHMsI: BhICIIEE 0Opa30BaHUE - MATUCTPATYpa.

TpeGoBaHMs K BXOJHBIM 3HAHUSIM U YMEHMSIM:

- 3HaTh OCHOBHOE CO/Iep)KaHue TUCIUIUIMH «TeXxHu4eckas TepMoJuHaMuKay, «TemiomaccoooMen»,
«Qxosoruyeckas 0e30MacHOCTbY, « JHEPreTUUECKNEe YCTAHOBKU BBICOKON 3PPEKTUBHOCTH» U «MeTobl
ONTHUMU3ALMOHHBIX PACYETOB B TEIJIOIHEPIETUKE»

- ymeTb [IpuMeHATH 171 pelIeHHs IPAaKTUYECKUX 3a7a4 3aKOHbI TEPMOAMHAMUKYA U METO/BI pacyera
TETUTO(PU3NUECKUX CBOMCTB padOYMX BEIIECTB, ITUKIIOB U MPOIECCOB TEIIIO0OOMEHA B OCHOBHBIX
anrnaparax SHepreTHYeckux YCTaHOBOK. Periare 3a1aun oNTUMHU3aluK U BeIOOpa pabouux Tei U
000py/0BaHus. YUUTHIBaTh 3aKOHOJATENbHBIE U IKOJIOTUYECKUE TPEOOBAHUS IIPU IPOEKTUPOBAHUU
9HEPreTUYecKoro 000pyA0BaHMs.

Pe3ynbTarel 00yueHus, MOTYYCHHBIE TIPU OCBOSHUH JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TPyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 O0nacTh NpUMEHEHHS, 26 3 2 - 6 - - - - - 18 - Camocmosamenvnoe usyuenue
CTPYKTYpa, MPOOIEMBI meopemuueckoz0 mamepuana: N3yuenue
Y TIEPCIIEKTUBBI paszaenos o mounorpaduu O.A. Jlanuinos, A.b.
pa3BUTHUS MaJloi l'apsie, 11.B. SlkoBnes, A.B. Knumenko, A.T'.
pacnpeeNeHHOI Bakynko. DHeprocoepesxeHue B
sHepretuku (MPD) TEIJIOSHEPTeTUKE U TEIJIOTEXHOJIOTUsX.
1.1 | OOnacTb NpUMEHEHUS, 26 2 - 6 - - - - - 18 - W3znarensckuit tom MO, 2010. c. 9-26.
CTPYKTYpa, IPOOIEMEI
Y TIEPCIIEKTUBBI
pa3BUTHS MaJIOH
pacrpeneneHHOH
sHepretuku (MPJ)
2 Teoperudeckue ocHoBel | 37.7 4 - 8 - - - - - 25.7 - CamocmosamensbHnoe usyuenue
JUIsl pacyera meopemuyuecko20 mamepuana: Vzyuenue
TEPMOINHAMUYECKHIX paznenos: 1. [To yueOnuky (ctp. 215-
LIUKJIOB U MPOIECCOB B 256)Kupumuiun B.A., Cerues B.B., lllelinanun
ycraHOBKax MPD A.E. Texaudeckas TepMOJIUHAMHUKA: yIOHUK
2.1 | Teoperuueckue ocHOBBI | 37.7 4 - 8 - - - - - 25.7 - JUTSI By30B. — 5-€ u3ll., mepepad. u gom. M.:

JUIsL pacdeTa
TePMOANHAMHYECKHIX
LUKJIOB U IIPOLIECCOB B
ycraHoBkax MPO

Usparensckuii nom MOU, 2008. — 496 c.: . 2.
[NocranoBnenue [IpaButenscta N 823 ot
17.10.2009 "O cxemax u mporpamMmax
HNEPCHEKTUBHOTO Pa3BUTHS
anektpodHepreTukn". 3.denepanpHblil 3aKkoH N
190-®3 ot 27.07.2010 "O TemnocHabxeHnun".

4 Ilocranosnenue IIpaButenscrsa PO ot
22.10.2012 N 1075.

H3yuenue mamepuanos numepamypHsix
UCMOYHUKOG:
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[1], 309-319, 375-388
[4], .10

3 Mertonp! aHamM3a 34 4 6 - - 24 - Camocmoamenvhoe usyuenue
9HEPreTUIECKON meopemuueckoz2o manepuana: Nzydenue
3¢ EKTHBHOCTH paszenos: 1. ITo yaeOHuKy (cTp. 295-
3.1 MeTtonapl aHaIM3a 34 4 6 - - 24 - 302)Kupwumua B.A., Ceraes B.B., llletinama
SHEPreTUYECKON A.E. Texnu4eckast TEpMOJMHAMUKA: YIEOHUK
3¢ PEKTHBHOCTH IUIS BY30B. — 5-€ U37., epepad. u gom. M.:
Usnparensckuii som MOU, 2008. — 496 c.: mi. 2.
ITo monorpaduu (ctp.105 -150) Toxmrreitn
JI.I1. CoBpeMeHHbIE METOIbI
TEPMOJJMHAMUYECKOT0 aHAIIN3a SHEPTEeTHIECKUX
yCTaHOBOK -M.: M3naTenscTBO «DQHEPTUL»,
1969. - 367 c.
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], 295-302
[2], 69-99, 105-135, 250-350
4 OCHOBHBIE CXEMHEIC 46 6 12 - - 28 - CamocmosamensbHoe usyuenue
PEILICHUS U TEXHOJIOTHU meopemuyueckozo mamepuana: Vzyaenne
cucteM MPD paszaenos: 1. [To monorpaduu O.A. JaHumos,
41 OCHOBHEBIE CXEMHBIE 46 6 12 - - 28 - A.b. I'apsies, U.B. fkoBnes, A.B. Knumenko,
peLIeHHs U TEXHOJIOTHH A.T". Bakyiko. DHeprocoepexeHue B
cucrem MPD TEIJIOPHEPTEeTUKE U TEIIOTEXHOIOTUSIX.
Uz parensckuit gom MOU, 2010. (c. 273-320).
2. ITo monorpadwuu (ctp. 3-33) I'amo E.T".
TemnsioBbIE HACOCHI B COBPEMEHHON
MPOMBIIIEHHOCTH ¥ KOMMYHAJIbHOI
uadppactpykrype // E.I'. Tamo, C.A. Ko3nos,
B.C. Ily3akos, P.H. Pa3openos, H.B.
CaemraukoB, M.B. CrenanoBa. — M.
Wznarenscrno «Ilepo», 2017. —204 c.
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[3], 68-108
Dk3ameH 36.0 - - - 0.5 - 335
Kypcosoii mpoekt (KIT) | 36.3 - - 16 0.3 16 -
Bcero 3a cemectp 216.0 16 32 16 0.8 111.7 335




‘ HToro 3a cemecTp ‘ 216.0 ‘ ‘ 16 ‘ - ‘ 32 ‘ 18 ‘ 4 ‘ 0.8 ‘ 145.2 ‘

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekTtam/padoram; MKKII — nnauButyanbHble KOHCYIBTALUMK 110 KypcOBBIM IIpoekTaM/padotam; I'K- rpymnnoBsie KOHCYIbTallMK IO pa3zienam
muctumunael, CP — camocrositenbHas padota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas
aTTecrauus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obracms npumenenus, cmpykmypa, npooaemvl U nepcnekmuebl PA36UmMus Maioll
pacnpeodenennou suepzemuxu (MPD)

1.1. ObnacTh NpUMEHEeHHUs1, CTPYKTYpa, IPOOJIEMBI U MIEPCIIEKTUBBI Pa3BUTHS MAJIOM
pacnpeneneHHoi sHepreTukn (MPD)

2. Teopemuueckue ocHo8bl 015 pacyema mepmMoOUHAMUYECKUX YUKIO08 U NPOUECCO8 8
yemanoskax MPO

2.1. Teoperuyeckure OCHOBBI AJIs pacueTa TEPMOJUHAMUYECKUX [IUKIIOB U MTPOLIECCOB B
yctaHoBkax MPD

3. Memoouwl ananusza snepzemuyeckon 3¢hdexkmugHocmu

3.1. MeToabl aHaIKM3a SHEPreTHICCKON 3P (HEKTUBHOCTH

4. OcHogHble cxemHble peuteHus U mexnoaro2uu cucmem MPD

4.1. OcHOBHbIE CXEMHBIE PEIlIEHUs U TeXHoJoruu cucreMm MPD

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. TeopeTrueckue OCHOBBI [yl pacyeTa TEPMOJMHAMUYECKHUX LIUKIIOB U MPOLIECCOB B
yctaHoBkax MPD

1.IIpunoxxenust nepBoro 3aKkoHa TEPMOJMHAMUKY JIJIs1 IOTOKA BemiecTBa. Pacuer pabounx
[IapaMeTPOB ra30NOPIIHEBBIX U AU3ENbHBIX AMeKTpocTaHUMK. [ukiaer OtTo n Ausens.
2.Pacuet TexHU4ECKON pabOThI, MOIIIHOCTH KOMIIPECCOPOB B aIMa0ATHBIX U MOJUTPOIHBIX
poreccax.

3.[{ukJbl ¥ IpOLIECCHI TAa30TYPOUHHBIX YCTAaHOBOK.;

2. Metoibl aHAJIN3a YHEPTETUUECKOH 3 (HEeKTUBHOCTH

1.Pacuet GanaHCcOBBIX MOKa3aTesnei ycraHoBOK. CpaBHeHHE SHEProdHEKTUBHOCTH 110
pacxoay NepBUYHOTO TOIUIMBA.

2 IlpuMeHeHre METOAA «IKCEPreTHUECKUX MOTOKOBY JUISl OLIEHKH SHEProdPPeKTUBHOCTH
KOT'€HEPaIlMOHHBIX YCTaHOBOK.

3.01eHKa SKCEPreTUYeCKUX MOTeph B ra30TYPOMHHBIX U MOPUIHEBBIX YCTAaHOBKAX.

4.0uenka 3HeprodpGeKTUBHOCTH CUCTEM KOHAWIIMOHUPOBAHUS U TEIJIOHACOCHBIX YCTAHOBOK
C TIOMOIIIBIO SHTPOIIUIHHOIO METOAA.;

3. Ob6nacTh NpUMEHEHUs, CTPYKTYpa, MPoOIeMbl U MEPCIEKTUBbI Pa3BUTHUS MaION
pacnpeneneHHol sHepretuku (MPJ)

1.OcHOBHBIE CXEMBI JACLIEHTPATM30BAHHOTO TETJIOCHA0KEHHUS.

2.PacdeT OCHOBHBIX 3aTpaT U CPOKOB OKYIIAEMOCTH IIPU CTPOUTENbCTBE MUHU-TIL], B TOM
quciie B KOTEHEPEALNOHHBIX CXeMaxX MPOU3BOJICTBA TEILIOTHI U DJIEKTPOIHEPTHH .

3.Pacuer paboumnx mapaMeTpoB Ta30MOPITHEBBIX U JU3EIbHBIX deKTpocTanuil. [lukaer OTTO
u Juzens.;



4. OCHOBHBIE CXEMHBIE PEILICHUS U TEXHOJIOTUH CUCTEM

1.Pacuer pabounx pe’KMMOB U CpaBHEHHUE IMOPIIHEBBIX MUHU-3JIEKTPOCTAHIIUI HA IPUPOJTHOM
rase 1 JIU3eJIbHOM TOIUIMBE.

2.Pacuet pabo4mx peKMMOB M TEPMOJIMHAMUYECKHUX IIOKA3aTeIed SHEPIrOyCTAaHOBOK Ha
TEHEPAaTOPHOM rase.

3.PacueT TernoBoii CXeMBbI JJIEKTPOr€HEPUPYIOLIEH YCTaHOBKH HAa HEBOJHBIX PabOUnX
BEUIECTBAX JJI YTUIU3aLUU TEIUIOTHI BBIXJIOIHBIX T'a30B.

4.Pacyer cxeMbl aBTOHOMHOTO TEIUIOCHA0KEHUS Ha 0a3e TEIIOHACOCHOH yCTaHOBKH.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPelyCMOTPEHO

3.5 Koncyabranumn

Ayoumopuwie KoHCYIbMAyUU O Kypcosomy npoekmy/pabome (KIIP)

1. KoppekTupyroTcsl TEIJIOBbIE CXEMBI M METOABl pacueTa OCHOBHOTO OOOPYIOBAaHHS B
KypcoBoil  pabore. PaccmarpuBaroTcs  TUNUYHBIE OIIMOKM TPpU  MPOBEICHUU
TEIJIOTEXHUYECKUX PACUETOB.

I pynnosvie koncyromayuu no pazdenram oucyuniutul (I'K)

1. OGcyxnenue marepuajlloB IO TeMaTuKe pasjena. Pa30op TUNHYHBIX OLIMOOK 110
pe3ynbTatam KM 1
2. OOcyxneHne MaTepHajoB II0 TeMaTHKe paszzaena. Pa30op THNUYHBIX OMIMOOK TIO
pe3yabTatam KM2
OO0cyxxaeHrne MaTepuaioB MO TEMaTUKE pa3zernia
OO6cyxneHne MaTepuaaoB IO TeMaTHKe paszzena. Pa30op TUNUYHBIX OMIMOOK IO
pesynbTatam KM3
Hnousuoyanvruvle koncyromayuu no Kypcosomy npoemy /pabome (MKKII)

How

1. PaccMaTtpuBaroTcsi 1 pEKOMEHIYIOTCS K IPUMEHEHHUIO B KYPCOBOM pabOTe METO/IbI aHAIIN3a
SHepreTudeckoil a3¢hekTuBHOCTH

3.6 TemaTnka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
3 Cemectp
Kypcosoii npoext (KIT)
Tewmsr:
- Pacuer temoBoii cxembl Onl'M Ha yTUIM3alluy TETIOTHI BBIXJIOMHBIX Ta30B Ia30MOPIIHEBOI
anekTpoctanuuu Wartsila 20V34SG.
- Pacuer temnoBoit cxembl O5l'M Ha yTUIM3aluy TETIOTHI BBIXJIOMHBIX Ta30B TU3EIHHOTO
re”epartopa 18-9/1T".
- Pa3pabotka THY ans cuctem teruio- u XxjaagocHaOXeHUS NPEANPUITUN TOPTOBIH.
- Pazpaborka THY Ha nuokcue yriaeposa ajsi CHCTEM Iopsiuero BOJOCHAOKEHHMS.
- Pa3zpaboTka TemIocuiIoBol CXeMbl aTOMHOM CTaHIIUK MaJOi MOITHOCTH
I'padguk BbINOJHEHHA KYPCOBOIO IIPOEKTA

Henens 1-11 |12-14 | 15-16 | 3auerHas
Pazgen 1 2 3 3ammra
KYpPCOBOTO KYPCOBOTO
MPOEKTa MIPOEKTa
O0beMm 30 30 40 -

pasnena, %

Brimonnenusid | 30 60 100 -




00BeM
HapaCTaOIINM
uroromM, %

Howmep paznena

Pasnien kypcoBoro mpoekra

1

Pacuer TemnoBoii cxembl U aHaIU3 MOKa3zarenel 3pekTuBHOCTH
SHEProycTaHoBOK MO

Pa3paboTka TeXHUYECKOT0 00JIMKa OCHOBHOTO 000PY/I0OBaHHS

OCHOBHBIE CXEMHBIE PEIIECHUS U TEXHOJIOTUU cucteM MPD
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3.7. CooTBeTCTBHE Pa3/ieJiOB THCHMILIMHBI H (JOPpMHUPYEMBbIX B HUX KOMIIeTEHIU

Howmep paznena
JTUCHUTLIUHEI (B

O1eHOYHOE CPECTBO
(THI ¥ HAUMEHOBAHUE)

3aIIaHUPOBAaHHbBIE PE3YIbTAThl 00YUYEHUS 110 TUCLMILIIMHE Kozp!
COOTBETCTBUH C
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKAaTOPOB 1.3.1)
1]2[3]4
3HaTh:
00J1aCTh IPUMEHEHUS, CTPYKTYPY, IPOOJIeMBbI U KonrtponbHas pabora/PacueT 0CHOBHBIX
MEPCIEKTUBBI PA3BUTHUS MAJIOW pacipenesieHHON N-1nks + nokazatesneit [IBC
sHepreTuku (MPD)
TEOPETUYECKUE OCHOBBI JIs1 pacyeTa TEPMOAUHAMUYECKUX Pacuerno-rpaduueckas padora/KM-1 mo
LMKJIOB U IIPOLIECCOB B ycTaHOBKax MPO BbinoaHeHno KP.Onenka BeINoIHEHMs pa3ena 1o
U-1rics + IIPOEKTUPOBAHUIO TETIJIOBON CXEMBbI
HHEProyCTaHOBKH
KonTponbrast pabota/Cxemsl 1 ukisl [ TY
OCHOBHBIE CXEMHBIE PELICHUS U TEXHOJIOrMHU cucteM MPO Jomainee 3ananne/KM-3 no seinonnenuto KP.
N-2nk-s + | OneHka KkayecTBa KOMIIOHOBOYHBIX PEIICHUH,
pacueTHOro o6ocHoBanus u opopmienus KP
METO/Ibl aHaJIN3a YHEPreTUYeCcKoi 3ppexTUBHOCTH PacuetHo-rpaduueckas pabora/KM-2 no
BhinosiHeHnto KP. Pa3paboTka TexHuyeckoro ooimka
N-2nk-5 + OCHOBHOTO 000PY/IOBAHHUS
KontpomnbHas pabora/TenyionacocHble YCTaHOBKU
YMersn:
ONPEIENATh U aHAIU3UPOBATh MOKA3aTeIN PacuetHo-rpaduueckas pabora/KM-2 no
SHEPreTu4ecKoi 3((peKTUBHOCTH KaK MPOEKTUPYEMOTO N-1nk-s + BoinosiHeHnto KP. Pa3paboTka TexHuyeckoro ooimka
000py/IOBaHUs, TAK M €r0 COCTABHBIX YacTeH OCHOBHOT'0 000pYyIOBaHMs
paccUnTHIBaTh CXEMBI U IIUKJIbI TEMNIOHACOCHBIX V-2 + Konrtponsnas padora/TenonacocHble yCTaHOBKU
YCTaHOBOK
pPacCYUTHIBATh CXEMBI U IIUKJIBI Ta30TYPOHMHHBIX V-2 + Konrtponbnas padora/Cxemsl 1 kst I'TY
YCTaHOBOK
paccUMTHIBATh 3aTPATHI U OLIEHUBATh CPOKU okynmaemoctu | M-2rk-s5 + | Jlomamnee 3aganne/KM-3 no Beimonnenuo KP.
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cTtpoutenbcTBa MUHK-TIL. BeiOupaTs mpoMbpIIeHHOE
000py/IOBaHUE C TOYKH 3PCHUSI SKOHOMHYECKOM
3(PEKTUBHOCTH.

OueHka KauyecTBa KOMIIOHOBOYHBIX PEILCHUIA,
pacuetHoro obocuoBanus u opopmienus KP

pacCUUThIBATh CXCMbI U IUKJIbI I[BI/IFaTeJIGfI BHYTPCHHCTO

KonTponbras pabota/Pacder 0CHOBHBIX

N-2nx-5 N
CrOpaHusl A noka3zaresneit JIBC
paccuuThIBaTh CXEMbI U IIUKJIbl SHEPIOYCTAHOBOK Ha Pacuerno-rpaduueckas padora/KM-1 mo
HU3KOKUIIAIINX pabouyuX BelecTBax V-2 BbinosiHeHNto KP.OueHka BbIIOJHEHU pa3iena no
-211K-5

MIPOEKTUPOBAHUIO TEMJIOBOM CXEMBI
YHEPrOyCTAHOBKU
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

Dopma peanmzanuu: KoMrboTepHOE 3a/1aHHE
1. Pacuer ocHoBHbIx nokasareinei [IBC (Kontponbsnas padbora)
2. Cxewmsl 1 nukitbl I'TY (KonTponbHas pabora)
3. TenonacocHble ycranoBkH (KoHTponbHas paboTa)

Dopma peanuzaruu: [IpoBepka 3ananus
1. KM-1 no Bemmonuenuto KP.Ouenka BeINoMHEHU pa3jiesa Mo MPOSKTUPOBAHUIO TETIOBOM
cxeMbl HeproycranoBku (Pacuerno-rpaduueckas pabora)
2. KM-2 no Bemonuernto KP. PazpaboTka TeXxHu4ecKoro 00amKa OCHOBHOTO 000pyI0OBaHUS
(PacuerHo-rpaduueckas pabora)
3. KM-3 no Beimmoanenuto KP. Onenka kauecTBa KOMIIOHOBOYHBIX PEIICHUH, paCU€THOTO
o6ocHoBanus u opopmiiennst KP (Jlomaminee 3amanue)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.
bambHO-pedTHHIOBas CTPYKTYpa KypCOBOTO MPOEKTA SIBJIIETCS IPUIIOKEHNEM b.

4.2 IIlpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Oxzamen (Cemecmp Ne3)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha oCHOBaHMHU CEMECTPOBOM U aTTECTALIMOHHON COCTABIISFOIIUX.

Kypcosoii npoexm (KI1) (Cemecmp Ne3)
Onenka ompezensercs B cooTBeTcTBUHM ¢ [lomoxennem o OalibHO-PEUTHHTOBOM CHCTEME IS
cryneatoB HUY «MDOW» Ha ocHOBaHWHU CEMECTPOBOM M aTTECTAIIMOHHON COCTABIISFOIINX.

B numnioMm BBICTaBIsE€TCA OIIEHKA 3a 3 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUabI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHHEYEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. [IBeTkoB, @. ®. TenmomaccooOMeH : y4eOHUK JIsl By30B 10 HampaiieHuto "TermosnepreTuka’ /
®. ®. IIseTkoB, b. A. I'puropses. — M. : U3narensckuit nom MOU, 2011. — 562 c. — ISBN 978-5-
383-00563-7.

http://elib.mpei.ru/elib/view.php?id=4233;

2. T'oxmreiH, /I. I[1. CoBpeMeHHbIE METOIBI TEPMOJINHAMUYECKOTO AHAIN3a SHEPIeTHYECKUX
ycranoBok / JI. I1. Toxmreiin. — M. : Dueprus, 1969. — 368 c.;

3. TemnoBBIE HACOCHI B COBPEMEHHOW MPOMBIIIIICHHOCTH U KOMMYHAJIbHON MHPPACTPYKTYpE :
uH(popManmoHHo-MeToauueckoe uzaanue / E. I'. Tamo, [u ap.]. — 2017. — 204 c. — ISBN 978-5-
906946-07-2.;
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4. Kupumun B.A. , CeiueB B.B. , llleitnun A.E. - "Texauyeckas TepMmouHaMuKa',
WznarensctBo: "U3narensckuit jom MOU", Mocksa, 2016 - (496 c.)
http://e.lanbook.com/books/element.php?pl1_id=72305.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. Office / Poccuiickuii maket o(hUCHBIX IPOrpam;

2. Windows / OnepanrionHas cucrema cemeiictsa Linux;
3. SmathStudio.

5.3 UuTepHeT-pecypcsl, BKJIKOYasA NpodeccHOHAIbHBIE 0a3bl IaHHBIX U HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. Hayunas sjiekTponHasi oudamnoreka - https://elibrary.ru/

3. ba3za nannbix Web of Science - http://webofscience.com/

4. ba3za nauHbIx Scopus - http://www.scopus.com

5. Dnexkrponnas o6udmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

6. ITopTan oTKpLITHIX AaHHBIX Poccuiickoii ®@exepannu - https://data.gov.ru

7. ba3a oTKpBITHIX JaHHBLIX MUHHCTEPCTBA TPYAA U COUMATBbHOM 3a1IUTHI PO -
https://rosmintrud.ru/opendata

8. ba3a oTKpBITHIX JaHHBIX NPO(ecCHOHAIBLHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
conmnajbHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

9. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3Butus P -
http://www.economy.gov.ru

10. ba3a oTKpBITHIX JaHHBIX PochuumonnTopunra - http://www.fedsfm.ru/opendata

11. DnexkTpoHHas oTKpbITas 0a3a naHHbIX ''Polpred.com O630p CMHU" -
https://www.polpred.com

12. HauMoHabHBII mOpTAaJI OHIalH 00yyeHusi «OTKpbITOE 00pa3oBanuey - https://openedu.ru
13. OpunnanbHbii caiit Pe1epaibHOI0 AreHTCTBA 110 TEXHUYECKOMY PeryJIMpoBaHHI0
MeTpoJioruu - http://protect.gost.ru/

14. OrkpbITas yauBepcuTerckas nnpopmannonnas cucrema «POCCHSA» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynuropumn, OcHamenune
HaMMeHOBaHHe
VY4eOHble ayAUTOPUH B-209/14, YuebHo- pabouee MeCTO COTPYAHMKA, CTYII, IKad
JUTSL IPOBEICHUS WCCIIeIOBATENBCKAS JUTSL OJICK]TbI, HHBEHTApPh
JIEKIIMOHHBIX 3aHATHIH nabopaTopus CHelHaI3UPOBAHHBIN

U TEKyIero KOHTponst | «TemnnoHacoCHbIE CUCTEMBIY;
Y4eOHO-/1eMOHCTPAIMOHHBIN
MYHKT TEMJIOCHA0XKEeHNUS;
KoMnbroTepHslii K1acce

VY4eOHble ayauTopun B-209/14, YuebHo- pabodee MECTO COTPYAHHUKA, CTYJI, KA}
JUTSl IPOBEJICHUS HCCIIeIOBaTEIbCKAs JUTSL OJICXKIbl, UHBEHTAPh
MPaKTUYECKHUX nabopaTopus CTeNUATTU3UPOBAHHBIN
3ansatuii, KP u KII «TennoHacOCHBIE CUCTEMBIY;

Y4eOHO-1eMOHCTPAITMOHHBIN
MYHKT TETJIOCHA0XKEeHNUS,
KomnbsrorepHslii knacc

Y4eOHble ayauTopun B-209/14, YuebHo- pabouee MECTO COTPYIHHKA, CTYJI, KA}
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JUISL IPOBEICHUS
IIPOMEKYTOUHON
aTTecTaluu

HccIe0BaTeIbCKas
nabopaTopus
«TenaoHacoCHBIE CHCTEMBIY;
VY4eOHO0-1eMOHCTPaIIMOHHBIH
MYHKT TEIIOCHA0KEHMS;
KommnsrorepHslii kinacce

JUIS OEKIbI, THBEHTAPh
CIIELUATIN3UPOBAHHBIN

TTomerenust misa
CaMOCTOSITCIbHOM
paboThI

HTB-303, JleknuoHHas
ayIUTOpUs

CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
NIACbMEHHBIN, BEIAIKA IS OJEXKIbI,
KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
HHTepHeT, KOMIIBIOTED NIEPCOHANIBHBIN,
IPUHTEP, KOHJUIMOHED

ITomemmenust misa
KOHCYJIbTUPOBAHUS

B-209/7, Kabuner
corpyanukos kad. "TOT"

Kpecio pabouee, paboyee MECTO
COTPYIHUKA, CTOJ, CTYJI, MKad s
JIOKYMEHTOB, KOMIIBIOTEPHAs CETh C
BbIX0ZI0M B IHTEpHET, KOMITbIOTED

NePCOHAJIbHBIN, IPUHTEP, KOHIUIIMOHEP

Ilomentenus st
XpaHeHUs
o0opynoBaHus U
y4eOHOTO MHBEHTAps

B-417, Ilomemienue yueOHO-
BCIIOMOTaTeILHOTO
nepconana kad. "TOT"

Kpecyo pabouee, pabodyee MECTO
COTPYAHHUKA, CTOJ, CTYIJI, IKad st
JIOKYMEHTOB, IIKaQ ISl XpaHCHHUSI
WHBEHTAps, KOMIILIOTEPHAS CETh C

BBIX0JI0OM B IHTEpHET, T0cKa MapKepHas,
MHOTO(QYHKIIHOHATBHBIN IICHTD,
KOMITBIOTEP MTePCOHAIBHBIN, IPUHTED,
KOHIUITHOHED
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Manas OHCPICTUKA

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

KM-5

KM-6

Pacuet ocHoBHBIX nokazarenei JIBC (KontposnbHas padoTa)

Cxembrl u 1ukiel ['TY (KortponbsHas padorta)

TennonacocHeie ycraHoBkH (KoHTponbsHas paboTa)

KM-1 no Beimonnenunto KP.OueHka BbIIIOJIHEHUS pa3/iena 10 IPOEKTUPOBAHUIO TEIIJIOBON CXEMBI
sHeproyctaHoBku (PacuetHo-rpaduueckas padora)

KM-2 no Bemonuennto KP. PazpaboTka TeXxHn4eckoro 00J11MKa OCHOBHOTO 000pyIOBaHHUS
(PacuerHo-rpaduueckas padbora)

KM-3 1o Bemonnenuto KP. Onenka kadecTBa KOMIIOHOBOYHBIX PELICHUMN, paCU€THOTO
ob6ocHoBanus u opopmiienns KP (Jlomamnee 3aganue)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuuminHb KM: L 2 3 4 > 6
pasjena Henens 4 8 12 11 14 16
KM:
OO6nacTh NpUMEHEHHUs, CTPYKTYpa, IPoOIeMbl U
1 NEPCIEKTHBBI Pa3BUTHUS MAJIOK
pactipenesneHHol sHepreTiku (MPD)
O6nacTh NpUMEHEHUs, CTPYKTYpa, MpoOIeMbl U
11 NIEPCIIEKTUBBI PA3BUTHUS MAJION +
pacnpenenenHoi 3uepreruku (MPO)
TeopeTuueckre OCHOBBI JUIsI pacyeTa
2 TEPMOJIMHAMHYECKUX ITUKJIOB M IPOIECCOB B
ycraHoBkax MPO
TeopeTudeckre OCHOBHI JUTSI pacyeTa
2.1 TEPMOJIMHAMHUYECKUX IIUKJIOB U MPOLIECCOB B + +
yctaHoBkax MPD
3 Meronb!l aHanu3a YHEPreTUYECKON
s pexTUBHOCTH
31 MeTtonbl aHanM3a YHEPreTUYECKON + +
] 7 (HEeKTUBHOCTH
OCHOBHBIE CXEMHBIE PEIICHUS U TEXHOJIOTHH
4
cucrem MPO
OCHOBHBIE CXEMHBIE PEIICHUS U TEXHOJIOTHH
4.1 +
cucrem MPO

Bec KM, %: | 15 15 | 20 | 15 15 | 20
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

Manas OHCPICTUKA

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

Hepeqenb KOHTPOJBHBIX MQPOHPI/IHTI/Iﬁ TEKYIIET0 KOHTPOJAHA YCIIEBAEMOCTH IO KYPCOBOMY

NMPOEKTY:

KM-1 Ounenka BbINONIHEHUA pa3zeiia 10 IPOEKTHPOBAHUIO TEIJIOBOM CXEMbI SHEPrOYCTaHOBKHU
KM-2 OneHka BBIIOJIHEHUS pa3fielia 10 KOHCTPYKTOPCKUM pacyeTaM OCHOBHOI'O 000PYAOBaHMS
KM-3 Ormenka kauecTBa KOMIIOHOBOYHBIX PELICHUH, pacueTHOTO 000cHOBaHUS 1 opopmierus KP

Bujx npome:xyTouHoii arrecranmu — 3amura KI1.

Nunexc KM- | KM- | KM-
Howmep Paznien kypcoBoro nmpoekta/KypcoBoi paboThI KM: L 2 3
pasena P P P P Henens 11 | 14 | 16
KM:
1 Pacuer TemoBoii cxeMbl 1 aHaN3 TOKa3zarene 3pexTuBHOCTH +
SHEpProycTaHoBoK MO
2 Pa3paboTka TexHHMUECKOro 00JIMKa OCHOBHOTO 000PYAOBAHHUS +
3 OcHOBHBIE CXEMHBIE pPEIIEHUs U TeXHOJIoruu cucreM MPO +
Bec KM, %: | 30 30 40
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