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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Henpr ocBoOeHHMs IMCUMIIMHBI. M3y4E€HHE OCHOB AITOPUTMH3ALMM M IPUMEHEHUS METOIIOB
ONTUMM3ALMU Ul PELICHUS MPAKTUYECKUX 3a4a4 MPOECKTUPOBAHUA U YIPABICHUS TEILIOTEXHUYECKUMHU
CHCTEMaMHM TEIUIOIHEPreTHUECKUX 00BEKTOB PAa3JIMUHOTO YPOBHS CI0KHOCTU

33[[3‘11/1 AUCHHUIIIMHBI

- 3y4yeHne MeT0/10B MOCTPOCHUS MaTEMaTHUYECKUX MOJIEeH pa3IMyHOrO0 YPOBHS
TEIJIOPHEPTEeTUUECKUX U TETUIOTEXHUUECKUX CUCTEM;
- OcBoeHUE MaTeMaTHYECKHUX METOJIOB ONTUMHU3ALIMH JJISl PELICHUS MPAKTUYECKUX 3a/1a4
MaTeMaTHYECKOT0 MOJICIIMPOBAHUS TEIIJIOPHEPTETHIECKOT0 000pyI0BaHHUS;

- OcBoenue ocoO0eHHOCTEN MPOrpaMMHOI peanu3alii METOI0B ONITUMHU3AIIUU [TPU
B3aUMOJICCTBUU CO CIICIIMAIU3UPOBAHHBIMU [TAKETAMU IIPOrPAMM;

- [IpnoOperenre ymMeHus BEIOMpATh HAMITYUIIMM BApUAHT U3 BO3MOXKHBIX MPU pa3paboTKe U
AKCIUTyaTallMU TEIUIOTEXHUYECKUX CUCTEM Pa3JIMYHOTO YPOBHS CIOKHOCTHU (CUCTEM
TEIIOX0JI0JOCHA0KEHHSI C TETUIOHACOCHBIMH YCTAaHOBKaMH, CUCTEM Ha OCHOBE «OPTaHUYECKOT0» KA

Penkuna).

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAaHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIETeHIIUIi

KOI{ U HAMMCHOBAHHE
KOMIICTCHIMNH

KO}I 1 HAMMCHOBAaHHEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

IIK-1 Coocoben k
MIPOBE/ICHHUIO PACUETHO-
TEOPETUUECKHUX
HUCCIEI0OBAHUN
TETJIOTUIPABINYECKUX
MIPOIIECCOB OOBEKTAX
npodecCuOHATbHON
JIeITeIIbHOCTH

N-3nk-1 [IpoBoauT
ONTUMU3AIIMOHHBIE PACUETHI
00BbEKTOB MpodhecCuoHaTBHOMN
JeSITeIIbHOCTH

3HATh:
- KpuTepu# 3((HEKTUBHOCTH LIUKIIOB,
IPOLIECCOB, allIapaTOB ¥ YCTaHOBOK;

- CXEMBbI U IOTpeOUTENENH CUCTEM BIEKTPO-
TEIUIO- XJIaJIOCHA0KEHUS HA OCHOBE
OpraHu4eCKOro qukKkia Penknna u ¢
TEIUIOHACOCHBIMU YCTaHOBKAaMU;

- CITIOCOOBI TOCTAHOBKH 3a/1a4
ONTUMHU3ALNH B TEIJIOIHEPIeTUKE.

YMETB:
- pa3pabaThIBaTh AITOPUTMBI, BHIOUPATH
METOJANKU U UHCTPYMEHTApUH IS
pEIIeHUs] TUTIOBBIX 3a/1a4 ONITUMHU3AIIUU B
TEIJIOOHEPreTUKE;

- BBIOMpaTh 000pyI0BaHUE JJIsl CUCTEM
TermioxonoaocHatkenus ¢ THY

- pacCUMTHIBATh U aHAIM3UPOBATh
nokazarenu 3h(HEeKTHBHOCTH CHCTEM
AJIEKTPO- TEIJI0- XOJIOT0CHAOKESHUS IS
3a/IaHHBIX BHEIIHUX YCJIOBHIi, a TaKXKe
AJIEMEHTOB 3THUX CUCTEM;

- IPUMEHSTh COBPEMEHHBIE METOBI JIsI
perIeHus 3a1a4 ONTUMH3AIIN B
TETJIOOHEPTETUKE.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuuruiiHa OTHOCHTCS K OCHOBHOM IpodeccHOHaTbHOW —00pa3oBaTeNbHOM  mporpamme
TermoTrexHuka M Manas pacnpeaeneHHas sHepretuka (nanee — OIIOII), HampaBieHHs MOATOTOBKH




13.04.01 TemnosHepreTuka M TEIUIOTEXHHWKA, YpPOBEHb 00pa3oBaHMA: BbICIICE OOpa3oBaHHE -
MarucTpaTypa.

TpeOGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:
- 3"Hath [Jucnuminna 6a3upyercs Ha ypoBHe OakajaBpHuara
- ymeth Jucnuruinaa 6a3upyercst Ha ypoBHE OakanaBpuara

Pe3ynbraTel 00yueHHs, MOTydEHHBIC IPH OCBOCHUH JUCLHUILIMHBIL, HEOOXOANMBI IIPH BHITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

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

Paznenbl/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonraxrHas padora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8 s O | Jlex | JIab | IIp — - VKK | TK 1A CeMECTDE aTTecTaluu
M P /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Metonbt 108 1 16 - 32 - - - - - 60 - Camocmosamenvnoe usyuenue
ONTUMH3AIIMOHHBIX meopemuueckozo mamepuana: [6, 7] c.152-
pac4eroB B 164, ¢.80-92, [2] 20-40
TEIJIOOHEPIeTUKE Ilodzomoska pacuemnvix 3adanuii: KM-4
1.1 Baenenue. [Tocranoska 4 2 - - - - - - - 2 - Camocmoamenvroe uzyuenue
3a/1a4 ONTUMHU3ALINU B meopemuueckozo mamepuana: [6, 7] c.100-
TEIJIOPHEPTeTUKE 130, c. 60-65. Bemmoauenue P3 3amanne Ne3
1.2 CHCTEMBI 3JIeKTPO- 10 2 - 2 - - - - - 6 - (KM-4)
TEINIO-XJIaJ10- Iloozomoeka k kKonmpoibroi pavome: KM-3
cHaOxenus (CTXC). Camocmoamenvnoe uzyuenue
CocraB CTXC meopemuuecko2o mamepuana: [2] 36-40, [3]
1.3 CxeMbl U 20 2 - 6 - - - - - 12 - €.21-27. Bemonnenue P3 3amganue Ne2 (KM-4)
TEPMOIMHAMUYECKHE Konrtposbhas padora: «MeToibl 6e3yCI0BHOM
[UKJIbI TEIUIOHACOCHOM ONTUMU3AIMA U IPH HATUYUU OTPAHHYCHHI
ycranoBku (THY) (KM-3)
1.4 TeromMaccooOMeH B 20 4 - 8 - - - - - 8 - Camocmonmensroe usyuenue
ucnapurese / meopemuueckozo mamepuana: [2] c. 41-60.
kongencarope THY. e— Brmmonaenne P3 3aganne Nel (KM-4)
NTU meron TemioBoro Konrponbnas pabora: «Cxemsl n
pacuera TepMmonuHaMuueckue ukiIel THY» (KM-2)
TEIIO0OMEHHBIX Camocmoamenvhoe usyuenue
anmaparoB meopemuueckozo mamepuana: [1] c. 352-365,
1.5 CXeMbl U 24 2 - 8 - - - - - 14 - 369, 321-327, 332, 516-521, 535-537, 543, [2]
TEPMOJMHAMHYECKHIE 65-74, [3] 12-14, 52-70
LAKJIBL Ioozomoska k konmpoavnoi pagome: KM-2
TPHUTCHEPAIIMOHHOM Camocmoamensroe usyuenue
ycranoBku ¢ THY meopemuyeckozo mamepuana: [2] c. 10-40
1.6 Cucrtema 18 2 - 4 - - - - - 12 - ITodzomoeka Kk mexyuiemy KOHmMpoao:
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kommyHukammii CTXC.

HpaKTI/I‘{eCKI/Ie 3aJa4yu
TCIJIOBOT'O pacyeTa

Tepmunonorunueckuii Tect: «IloctaHoBKa 3amau
ontumuzarmny (KM-1)

Camocmoamenbroe uzyueHue
meopemuueckozo mamepuana: [4, 5, 8] c. 9-21

TpyOOIPOBOZOB
1.7 Texnanko- 12 2 4 - 6 - H3yuenue mamepuanos 1umepamypHsix
SKOHOMHMYECKas UCHOYHUKOS:
ONTUMHU3AIUS [1], c. 352-365, 369, 321-327, 332, 516-521,
TEIIOTEXHHUECKUX 535-537, 543
YCTaHOBOK [2], c. 352-365, 369, 321-327, 332, 516-521,
535-537, 543
[3], c. 10-40,c. 41-60, c.65-70
[4], 12-14, 52-70, 21-27
[5], c. 9-21
[6], c. 9-21
[7], 232-246
[8], c. 19-27
[9], 233-242, 274-315, 339-350, 364-406
[10], 1-70
[11], 1-65
DK3aMeH 36.0 - - 0.5 - 33.5
Bcero 3a cemecTp 144.0 16 32 0.5 60 335
Hroro 3a cemecTp 144.0 16 32 2 0.5 935

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU MO KYPCOBBIM
npoektam/padoram; MKKII — unanBuyanbHble KOHCYIbTAlMU 0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padota; TK — Texymmii KoHTposb; [TA — npomexyrouHas

aTrTecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Memoobl onmumu3ayuoHHbX pacuemos 8 meniodHepeemuKe

1.1. Brenenue. [loctanoBKa 3a1a4 ONTUMHU3AIMN B TEIUIOIHEPTETUKE

[Tonsatue rpada TemmooOMeHHOro  ycTpoiicTBa W TemuoBoil  cxembl. CBOHCTBa
TertoTexunueckux rpados. [Toctpoenue neneBoit pyHKIMU 1 BBIOOp KpuTepHeB 3P(HEKTUBHOCTH.
OpHoMepHasi ONTUMU3ANKA. 3a/laddl YCIOBHOI/0€3yCcIOBHONW ONTHMH3AIMU. UMCIEHHBIE METOJIbI
pemieHusT 3aJad  OJHOMEPHOW ONTUMM3anuu. JIMHEeHHbIC/HENMHEHHBIE CHCTEMBL. MeETObI
MHOTOMEPHOM ONTUMH3AIIUH.

1.2. Cucremsl a5ekTpo- Termno-xiano-cHadkenus (CTXC). CoctaB CTXC

TenneHuuu pa3BuTHs, NEPCIEKTUBBI IpUMeHeHMs. [Ipumenenue napokomnpeccuonusix THY B
cxemax TOIl, KOC um B aBToHOMHBIX CTXC mis oOecrieueHUs XOJOAMIBHON M OTONMUTEIHLHOMN
Harpy3ku, 1 Harpy3ku ropsiaero Bopocuatxkenus (I'BC). O6opynoBanune komounupoBanaoit CTXC
¢ TtemiloHacocHbiM  otomieHueM u  ['BC.  Hepapxuueckas crpykrypa CTXC  kak
TETUIOOHEPTETHYECKOTO O00BEKTa, KpUTEepHH JPPEKTUBHOCTH KaXJOTO YPOBHS CTPYKTYpBI
MeTouKa mOCTPOCHUS XapaKTEPUCTUKH CIIOKHOTO TEIJIOTEXHUYECKOT0 OOBEKTA. .

1.3. CxeMbl ¥ TepMOJMHAMHUYECKHE LIUKJIIBI TEeIIOHAcOCHOH ycTaHoBKH (THY)

Cxema mpocroi THY wu ee ossnemeHTBl (KOMIOpeccop, HCHapuTellb, KOHJEHCATOp,
JIpoccenmpyromee ycrpoiictBo). Paboune BemectBa THY. Dxomormyeckue KpUTEpUU BhIOOpa
pabouux BemecTB. TepmoauHamudeckue nukiel npocroit THY, ¢ perenepanueil Temiorsl u ¢
nepeoxjaxaeHueM. Pacuer Temnopu3MyecKuxX IapaMeTpoB B XapaKTEpHBIX TOYKaxX LIMKIIA.
DOneprerudeckas 3QpPeKTUBHOCTb. X0MOAUIBHBINA KO3 PUIHEeHT U kKodhuimeHT npeodpazoBaHus
TerioThl. OlLIEHKAa CTENEeHU BHYTpEHHEH M BHelHed oOpartumoctu nukia THY ans paznuusbIx
pabouux BemectB. Ompenenstomue kpurepuu. Oxcepreruueckuil KIIJI. IloctanoBka 3anaun
npoekTHoro pacuera THY kak 3a1aun onTUMHU3aLUH. .

1.4. TennomaccooOMmeH B ucnaputene / konaencatope THY. e-NTU meton TemioBoro pacuera
TEMI000MEHHBIX annapaTroB

HNHTEHCUBHOCTH IIPOLIECCOB. daxTophl, JUMUTHUPYIOLINE Terioneperaqy B
ucnapuresne/konaeHcatope. MHreHcudukanus nporecca Terionepenadn B ucnapurtene THY ¢
nomotpio opedpenusa. Koadounuent >¢dextuBHocTH opeOpeHHON moBepxHOCTH. IlocTaHoBKa
3a/1aud JIBYXMapaMeTPUUECKOW TEXHUKO-DKOHOMUYECKOW ONMTUMU3AIUU Teriooomennuka THY.
OnTtuMusupyemble mapamerTpsl, IeneBas (QyHkuus. IIpumMeHeHHe METOJOB MHOTOMEPHOMH
ONTUMM3AIMK (CUMIUIEKC-METOJl, METOJ| rpaaueHta, meron HeroToHa-Padcona) mis pemieHus
JUHEWHBIX/HETMHEWHBIX CUCTEeM. AJTOPUTMBI U OJI0K-cXeMbl. [IprMeHeHre MeToI0B ONTUMH3AINU
JUIS TIOCTPOEHUS alllIpOKCUMaluii HAOOPOB JTAaHHBIX, PEJCTABIEHHBIX B TaOIU4uHOM Gopme. Bribop
obopynoBanuss THY. IlocraHoBka 3amaum mnoBepouHoro pacuera THY. OrneHka TexXHUKO-
skoHOMHYecko addektuBHoctTh THY ¢ mnomompbio yKpymHEHHBIX MoKaszareneil. TexHuko-
skoHoMuueckass ontumuzanus CTXC kak 3amada MHOronapaMeTpUyecKOd ONTHUMM3aLUU ¢
OTpaHUYEHUSIMU B BUJIE PABEHCTB M HEPABEHCTB. AJITOPUTM U OJIOK-CXeMa..

1.5. CxeMbl 1 TEpMOJMHAMMUYECKNE LIUKJIIbI TPUT€HEPALIMOHHOM ycTaHOBKU ¢ THY

Pacyer Temodusnueckux mapaMeTpoB B XapaKTEPHBIX TOYKAX TEPMOJMHAMUYECKOTO ITHKIA
TPUTeHEPAlMOHHON ycTaHOBKH. OCOOCHHOCTH TNPUMEHEHHUS pa3IM4YHbIX pabdO4YMX BEUIECTB B
npsIMOM U 0OpaTHOM TepMoOJMHaMU4eckoM Lukie. Onpenensonue KpuTepuu, 1enesas QyHKIus.
Okceprernueckuid  KIIJI ycranoBku. OneHka MakCUMalbHOW — TEIIONPOU3BOAUTEIBLHOCTU
termooOMeHHbIX ammapaToB B cxemax TOC u THY. [Ipumenenne € — NTU metona ans pacuera u
ONTUMU3AIMH TETJIO0OMEHHBIX alaparoB ¢ MOMOIIBIO «I'€HETHYECKOro» anroputma. IloctanoBka
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33/laud  MPOEKTHOIO  pacyeTa  CXEMbl  TPUTCHEPALMOHHOM  yCTAaHOBKM  Kak  3aJadd
MHOTOKPHUTEPUATBHON ONTUMHU3ALINH.

1.6. Cucrema kommyHukanuii CTXC. [Ipaktuueckue 3a1auu TEIJIOBOTO pacyeTa
TpyOOIIPOBOIOB

TpyOonpoBoAHBI  TpaHCHOPT  TeIUIO-XJagoHocuTesnel. HansemHsle W HOJ3€MHBIE
KOMMYHHUKaIMK. TerniaoBoil U TuapaBIdyYecKuil pacyeT TpyOompoBoaoB. Maremarnyeckas MOJEIb
JUIA pacyeTa TeMIIepaTypHbIX PEKMMOB HAA3EMHBIX U MOJ3EMHBIX TpPyOOrpoBoaoB. Dopmybi
[llyxoBa u ®opxreiimepa. OreHKa NOTPENIHOCTH NPHOIMKEHHBIX (GopMyn. CormocTaBieHUE C
YUCJIEHHBIM PpEUICHUEM JABYMEPHOW 3aJaud CTAlMOHAPHOW TEIUIONPOBOJHOCTH B CUCTEME
TpyOOIpoBOA-TpyHT-aTMOc(hepa ¢ momonisto makera ANSY'S. Cucrembl 060rpeBa TpyOOIpOBOIOB.
[TocraHOoBKa M pellleHHE 3aJaud KOMIIEHCALMU TEIuIonoTeph TpyOompoBoaa. OuneHka BpeMeHU
0e30MacHON OCTaHOBKH INEpPEKayKu TPAHCIOPTUPYEMOro BellecTBa. PacyeT TerioBoi MOIIHOCTH
HEoOXOIUMOW JJi pa3orpeBa TPaHCIOPTHUPYEMOIO NPOAYKTA JIO0 3aJaHHOM TeMIepaTyphl.
Onpenenenne MHUHUMAaJIbHOW JJIMHBI ydacTka oOorpeBa. [locraHoBka 3afady ONTHUMH3ALUU
NPUMEHHUTEIBHO K PacueTy TeMIIEPaTypHBIX PEKUMOB TPyOOIpoBOJ0B. BeiOop meneBoit GpyHKIUU
u kputepueB 3¢dexkTuBHOCTH. besycnoBHas u ycrnoBHas ontuMusaius. [IpumeHeHne MeTOlI0B
OJIHOMEpPHOHN onTumu3anuu (OMCEKLUH, 30JI0TOro ceudeHus, HploTOHa ...) A8 peleHus
JTMHEHHBIX/HETMHEHHBIX ypaBHEHUN. AJTOPUTMBI U OJIOK-CXEMbl PEIICHHS MPAaKTHUUECKUX 3a]ad
TEIUIOBOT'O pacyeTa TpyOoOomnpoBOJIOB..

1.7. TexHUKO-?KOHOMHUYECKAsE ONTUMHU3ALMS TETUNIOTEXHHYECKUX YCTaHOBOK

Kpurepuu sddexruBnoctu. IlocTpoeHne 1eneBoil pyHKIUM C TMOMOIIBI0 METOAA YAETHHBIX
NpUBENEHHBIX 3arpar. Kiaccudukanusi yAeNbHBIX MPUBEACHHBIX 3aTpaT IO TEXHUYECKHUM,
PEKUMHBIM ¥ S5KOHOMUYECKUM Ipr3HaKaM. TeXHUKO-2KOHOMHYECKasi ONTHUMHU3AIUS MHOTOIIEJIEBBIX
TEIJIOTEXHUYECKUX YCTaHOBOK. [IprMeHeHNe SKcepreTHIecKoro MeToa aHaIu3a JUIst OTpeelICHHs
UHTETPATBHOTO KpUTepusi SPQPEKTHBHOCTH W ONTHUMAIBHOTO 3HAYEHHUS IIeNIeBOW (YHKIHH,
MOCTPOCHHOH € MOMOIIBIO METOJia YAEIbHBIX NMPUBEICHHBIX 3aTpar. [IpuMeHeHne coBpeMEeHHOMH
BBIYUCITUTENIFHOW TEXHUKH JUISI PEHICHHs 3a/ad JHEPreTHYeCKOW M TEXHHKO-PKOHOMHYECKOU
ONTUMU3AIMU. AJNTOPUTMBI, OJOK-CXeMbl U 0a3bl JAaHHBIX, CTPYKTYpa BBIYUCIUTEIBHON
IPOTPAMMBE..

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. 1. Pacuer TepMOIMHAMUYECKUX TAPAMETPOB B XapaKTEPHBIX TOUKAaX LUKJIA TEIJIOHACOCHON
ycranoBku (THY). Ananus sHepretudeckoi u axcepretuueckoit agpdexrusnoctu THY ¢
Pa3IUYHBIMU pa0OYUMU BEIIECTBAMU;
2. 11. Ananu3 sHepreTndeckoil 3¢(heKTHBHOCTH NMPH MPUMEHEHHH PA3InYHbIX PadoUnX
BEIIECTB B PA3JIMYHbBIX KOHTYpaxX TPUTE€HEPALIMOHHON yCTaHOBKU. I'pad TenaoBoi cXeMbl.
Be10op nieneBbix QpyHKIHA;
3. 2. Beibop ob6opynoBaHusi KOMIpeccopHoi cucteMbl. [locTpoeHe XapakTeprucTuK
000pyI0BaHUS C MOMOIIBIO ANIIPOKCUMALIUH HAOOPOB JAHHBIX;
4. 16. TexHUKO-PKOHOMUYECKUI aHanmu3 cuctemsl TerioxonogocHadxkenus (CTXC) c THY;
5. 15. TexHUKO-2KOHOMHUYECKU aHAJIN3 TpUTeHepauMoHHoU cuctemsl ¢ THY;
6. 13. Merox HeompeaeeHHbIX MHOKUTENEH Jlarpanka 1 peleHns 3a7a4 yCIOBHON
MUHUMU3ALNN;
7. 9. [IpuMeHeHNnEe «IreHETHYECKOTr0» aaropuT™Ma JUIsl ONTUMHU3ALUHU TETTI00OMEHHBIX
anmnaparos;
8. 7. OnieHKa MaKCUMaJIbHOMN TETIONPOU3BOAUTEIHHOCTH TEINIOOOMEHHBIX allllapaToB B
cxemax TOC u THY;
9. 8. [Ipumenenue € — NTU merona 11 TEIJIOBOTO pacyeTa TeII00OMEHHBIX alapaToB;
10. 6. IlpuMeHeHne METOAOB OTHOMEPHON M MHOITOMEPHOM ONTUMU3ALNHU (METOA IPAUEHTA,
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OMCeKLINH, 30J0TOT0 CEUSHHSI, CUMILIEKC METON);

11. 5. ITocTpoeHue xapakTepUCTUK OCHOBHBIX 3JIEMEHTOB TEIJIOHACOCHON YCTaHOBKHU;
12. 4. TennoruapaBaInvecKuil pacueT TEMIO0OMEHHOTO anmnapara Kak 3aja4a pocToi
ONTUMM3AIINH, TOCTPOCHUE 11eIeBON (HYHKIUY;

13. 14. Pacuet TemI0OBBIX MOTEPH MOI3EMHOTO TPYOOIPOBOA C TIOMOIIBIO IPOTPAMMBI
«ANSYS» (2 gaca);

14. 3. IIpoeKTHBIN 1 IOBEPOUHBIN pacueT TEINIOHACOCHOW YCTaHOBKHY;

15. 10. Pacuer TepMOAMHAMUYECKHUX IMAPAMETPOB B XapaKTEPHBIX TOUKAX LUK
TPUT€HEPALIMOHHOM ycTaHOBKU ¢ THY

16. 12. nxeHepHas METOIMKA pacueTa TEMIIEPATypHOTO peKUMa TpyOOoIpoBo/ia.
[TpuMeHeHre METOIOB ONITUMHU3AIIMN B TEXHUKO-DKOHOMUYECKUX pacueTax TPyOOIPOBOIOB.

3.4. TeMbl 1a00paTOPHBIX padoT
HE NIPelyCMOTPEHO

3.5 KoncyabTauuu

Texywui koumpoas (TK)

1. KoncynbTanuy HampaBJICHbl HA MOJTYYEHUE WHIMBUIYAIHHOTO 3aaHUS VISl BBHITTOJIHCHUS
KOHTPOJIbHBIX MEPOTIPUSATUI

3.6 TemaTnka KypcoBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3am1aHupOBaHHbIE PE3YJIbTAaThl 00YUYEHHUS 110

Howmep paznena
JTVCIUIUTUHBI (B

O1eHOYHOE CPEIICTBO
(THI ¥ HAUMEHOBAHUE)

Konpr
JUCLUIIIINHE COOTBETCTBUU C
WHUKATOPOB
(B cOOTBETCTBUU C pazjesioM 1) n.3.1)
1
3HaTh:
CHOCOObI MOCTAaHOBKY 3aj]a4 ONTUMU3AINH B TectupoBanue/TepMuHOIOTHYECKUI TECT:
TETJIODHEPTETUKE U/1-3rt * «ITocTtaHoBKa 3a71a4 ONTUMM3AIIAN)
CXEMBbI U MOTpeOuTeNel CHCTEM AIIEKTPO-TEILIO0- KonTponbnas pabota/Kontponbnas pabota: «MeTosl
XJIaJIOCHA0KEHHUSI HA OCHOBE OPTaHUYECKOT0 IIMKJIA 0€3yCIIOBHOM ONTUMU3ALMH U PY HATUIUH
PeHkuHa U ¢ TEMIIOHACOCHBIMHM YCTaHOBKAMH 2 OTpaHUYEHUN»
W/1-3mk-1 +
TBopueckas 3anada/PacuerHoe 3amanue : «CxemMbl U
TEPMOJAMHAMUYECKUE LIUKIIBI TPUT€HEPALMOHHON
yctaHoBku ¢ THY »
Kkputepuu 3¢ (HEKTUBHOCTH UKIJIOB, TIPOIECCOB, VT-3mc + KonTponbnas padora/Kontponbhas padota: «Cxemsbl 1
arrnapaTroB U YCTAHOBOK TepMoanHamudeckue nukisl THY »
Ymern:
MIPUMEHATh COBPEMEHHBIE METO/IbI IJIs1 PEIICHHS 3a]1a4 VT-3mc + TectupoBanue/TepMUHOTOTHYECKUI TECT:
ONTHUMU3AINH B TETUIODHEPTETHUKE ] «IlocTaHOBKa 3aJ1a4 ONITUMH3ALIUN))
aCCUMTHIBATh M AHAJIM3UPOBATH MMOKA3aTEIN BOpueckas 3anaya/PacuerHoe 3aganue : «Cxembl U
T /P C
3 PEKTUBHOCTU CUCTEM BJIEKTPO- TEILIO- V-3 + TEPMOJMHAMUYECKHUE IIUKIIBI TPUTEHEPAIMOHHON
. -SIK-1
XOJI0JTOCHA0XKEHUS JIJIs 33JaHHBIX BHEITHUX YCIOBUH, a yctaHoBku ¢ THY »
TaKKe DJIEMEHTOB ATUX CHCTEM
BBIOMpATH 000PYIOBaHUE ISl CUCTEM VIJI-3 + KonTponbnas padota/KontponbHas pabota: «Cxemsl U
-SIK-1
TeruroxoiogqocHabdxenns ¢ THY TepMOJIMHaAMUYeCcKue NUKIbl THY »
pa3pabaThiBaTh aNTrOPUTMBI, BRIOMPATh METOJUKU U KonTponbnas pabota/KonTtponbhas pabota: «MeTosI
UHCTPYMEHTAPUH JJIs PEIIEHUS TUTIOBBIX 3a/1a4 NJI-3nk-1 + 0€3yCIIOBHOW ONTUMU3AIMH U TPY HATHIAH

OINITUMHU3AIUU B TCINIOOHCPI'CTHKCE

OTpaHUYECHUN»
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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
1 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. KontponbHas pabora: «Metobl 6€3ycI0BHOM ONTUMHU3ALMH U TIPU HAJTMYUHN OTPaHUYCHUN
(KonTpoawsHas pabora)
2. KonTponbHast pabota: «Cxembl u TepmoanHamudeckue ksl THY» (KortponbHas
pabora)
3. PacuetHoe 3aianue : «CXeMbl U TEPMOJMHAMUYECKHUE LIUKIIbl TPUT€HEPALIMOHHON
ycranoBku ¢ THY» (TBopueckas 3agaua)

®Popma peanuzaruu: Ilucemennas padbora
1. Tepmunonoruueckuit Tect: «IlocranoBka 3agau ontumuzanun» (TectupoBanue)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBISETCS NPUIOKEHUEM A.

4.2 IIpoMe:XyTOUYHasI aTTECTALUSA 110 AU CHMUILJIMHE

Ixsamen (Cemecmp Nel)
Ok3ameH. OneHka onpenensercss B cooTBeTCTBHHU ¢ IlonoxeHneM o 6auibHO-pEHTUHIOBOM cucteme
st crynentoB HIY «MOW» Ha ocHOBaHNHU CEMECTPOBOM U IK3aMEHAIIMOHHOMN COCTaBIISIOLINX

B numnmnoM BeICTaBIsETCS OICHKA 3a 1 CEMCCTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECHHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. I'puropseB b.A. , I[BetkoB @.®D. - "TenmomaccooOmen", U3narenbcrBo: "M3narensckuii oM
MDU", Mocksa, 2011 - (562 c.)

http://e.lanbook.com/books/element.php?pll_id=72294;

2. IigetkoB, @. @. TenmomaccooOMeH : yueOHHUK Uil By30B IO HanpasieHuto "Temnosnepreruka” /
@. O. IIgetkoB, b. A. I'puropses . — M. : M3parensckuit nom MOU, 2011 . — 562 c. - ISBN 978-5-
383-00563-7 .

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

3. TeroTexHNYECKHE OCHOBBI TEIUIOHACOCHBIX CHCTEM : YueOHOe 1mocodue mo Kypey "Meroibl
ONTUMM3AIMOHHBIX PACYETOB B TEIUIOAHEPreTUKE" [JIs CTY/IEHTOB, 00Y4arOIIUXCS 0
HanpasJieHUAM "TennosHepreTrka 1 TeMJI0TeXHUKA", "OHEPreTHUeCKOe MalllMHOCTPOEeHHE ",
"Snepuast sHepretuka u temnopusuka” / A. A. Cyxux, [. B. Cugenxos, B. U. Bennuko, B. 1O.
Hembsinenko, Hai. uccnen. ya-tr "MOU" (HUY"MDU") . — Mocksa : U3n-Bo MDU, 2021 . - 72 c. -
ABTOpHI yKa3aHbl Ha o0opore TUT. J1. - ISBN 978-5-7046-2446-2 .
http://elib.mpei.ru/elib/view.php?id=11570;

4. Cyxux, A. A. DKCIEpUMEHTAIBHOE U PACUETHOE MCCIIETOBAHNE TEIIIOTEXHUYECKHUX
XapaKTePUCTHK TEIUIOHACOCHOH ycTanoBKM Ha CO?2 : yuebHOe mocobue 1mo Kypcy "Metos
ONTHUMU3ALMOHHBIX PACYETOB B TEIUIOHEPreTHKeE" 10 HampasieHusM "TermiosnepreTnka u
TEIUIOTeXHUKA", "DHepreTnyeckoe MalmnHocTpoenue", "SnepHas snepreruka u Termnopusuka” / A.
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A. Cyxux, /1. B. Cunenxos, H. B. Eroposa, Hau. uccnen. ya-t "MOU" (HUY"MOHN") . — Mocksa :
Uzn-8o MDU, 2021 . — 72 c. - ISBN 978-5-7046-2445-5 .
http://elib.mpei.ru/elib/view.php?id=11542;

5. AMocoB, A. A. BeraucnurenbHbIe METOIBI : YieOHOe mocodue / A. A. Amocos, 10. A.
Hy6unckuii, H. B. Kormuenosa . — 4-e usn., crep . — Cankr-IlerepOypr : Jlanp, 2021 . — 672 ¢. —
(YueOuuku mis By3oB. CrieruanbHas uteparypa) . - ISBN 978-5-8114-1623-3 .;

6. Xodep, 3. UncrieHHbIe METOIBI ONTUMU3AIMH : TIep. ¢ HeM. / D. Xodep, P. Jlyaaepmrent . — M. :
Mamunoctpoenue, 1981 . — 192 c.;

7. TenaoBbI€ ANEKTPUUECKUE CTAHIIUHU | YU€OHUK JIJIsl BY30B 110 cieluaibHOCTH "TeroBbie
aekTpudeckue crannuu" Hanpasienus "Termosnepretuka" / B. J1. Bypos, [u ap.] ; pen. B. M.
JlaBeiruH, A. C. Cemos, C. B. Llanes . — 2-¢ u3a., nepepad. u gon . — M. : M3natenbckuii Jom
MDBU, 2007 . — 466 c. - ISBN 978-5-903072-86-6 .;

8. TennosHepreTuka u TEIIOTEXHUKA: TE€OPETUUECKUE OCHOBBI TEMJIOTEXHUKH. TeNIoTeXHUUeCKUi
SKCIIEPUMEHT : CIPaBOYHUK / A. A. Anekcanzpos, u 1p. ; Pea. A. B. Kimmenko, B. M. 3opun . — 3-
e u3., nepepad. u gon . — M. : Uzn-Bo MDU, 2001 . — 564 c. — (TemmosHepreTuka u TEIUIOTEXHUKA
; Ku.2) . - ISBN 5-7046-0512-5 .;

9. CnpaBounuk no terooomennukam: B 2 1. T.1. : nep. ¢ auri. — M. : Daeproaromuszaar, 1987 . —
560 c.;

10. Anexcanapos, A. A. TaGnuIel TEMTOPU3MUECKUX CBOWCTB BOBI M BOISHOTO Iapa :
CnpaBounuk / A. A. Anekcauapos, b. A. I'puropses . — M. : U3n-Bo MDU, 1999 . — 168 c. - ISBN
5-7046-0397-1 : 60.00 .;

11. Anekcanmpos, A. A. Terodusnueckre cBOMCTBa pab0OYMX BEIIESCTB TEIJIOIHEPTETUKH :
cnpaBouHuK / A. A. Anekcannpos, K. A. Opnos, B. ®@. OukoB . — 2-e u3z., nepepad. u gom . — M. :
Usnparensckuii nom MOU, 2017 . — 226 ¢. - ISBN 978-5-383-01073-0 ..

5.2 JIuueH3M0HHOE ¥ CBOOOIHO PacpocTPaHsieMoe NPOrpaMMHoOe odecreyeHme:
1. Office / Poccuiickuii makeT 0(UCHBIX IPOTpamMMm;

2. Windows / OniepanrionHasi cucrema cemeiicta Linux;

3. Ansys / CAE Fidesys;

4. SmathStudio.

5.3 UnTepHeT-pecypcsl, BKJIIOYas nNpodeccuoHATbHbIE 0a3bI TaHHBIX U MH(OPMAIIUOHHO-
CIIPaBOYHbIC CHCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

. Hayunasi 3siekTponnas 6udsmoreka - https://elibrary.ru/

. Ba3za nannbIx :xxypHanoB m3nareancra Elsevier - https://www.sciencedirect.com/

. Baza nannbix Web of Science - http://webofscience.com/

. ba3za nannbix Scopus - http://www.scopus.com

. HannonasnbHasi 3JieKTpoHHast GudamoTeka - https://rusneb.ru/

. DaexkTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

. ITopTan oTkpeITHIX TaHHBIX Poccuiickoii @enepamnuu - https://data.gov.ru

. ba3a oTKpBITHIX JaHHBIX MHUHHCTEPCTBA TPYAA U COUMATBbHOM 3a1IUTHI PD -
https://rosmintrud.ru/opendata

10. ba3a OTKPBITHIX IaHHBIX MPO(ecCHOHAIBLHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
connagbHoi 3amuThl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

11. Ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -
http://www.economy.gov.ru

12. Ba3za oTKpbITHIX 1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata

13. DnexkTpoHHasi oTKpbITasi 6a3a naHHbIX "'Polpred.com O630p CMHU" -
https://www.polpred.com

O©ooO~No ol wiN
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14. HanmoHabHBIH MOPTAJ OHJIaiH 00yuenns «OTKpbITOE 06pa3oBanue» - https://openedu.ru
15. OpunnanbHblii caiT @e1epajbHOr0 AareHTCTBA M0 TEXHHYECKOMY PeryJHpOBaHUIO U

MmeTpoJioruu - http://protect.gost.ru/
16. OTkpbITasi yHuBepcuTeTcKas nHpopmaunonnasi cucrema «POCCHUS» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomeneHus Homep ayauropumn, OcHamenne
HAaMMCHOBaHUE
Y4eOHble ayAUTOPUHI B-209/14, Yuebno- pabouee MeCTO COTPYAHMKA, CTYII, IKad
US| TIPOBE/ICHUS UCcIeI0BaTeIbCKas IUISL O/I€K]IbI, MHBEHTAPh
JEKIIMOHHBIX 3aHATHH nabopaTopus CHeHaTU3UPOBAHHBIN

N TCKYHIETrO KOHTPOJIA

«TenaoHacoCHBIE CHCTEMBIY;
VY4eOHO-1eMOHCTPaIIMOHHBIH
MYHKT TEIIOCHA0KEHMS;
KommnsrorepHslii knacc

Y4eOHbIe ayIUTOpUU
JUISL IPOBEJICHUS
MPAKTUYECKHUX
3aasatui, KP u KII

B-209/14, YuebHo-
WCCIIeIOBATENBCKAS
nabopaTopus
«TernoHacoCHbIE CUCTEMBIY;
Y4eOHO0-1eMOHCTPAIIIOHHBIH
MYHKT TeTIOCHAOKCHHUS;
KomnbroTepHslii ki1acce

pabouee MECTO COTpYyIHHUKA, CTYI, MKad
JUTSL OJICXKIbl, UHBEHTAPh
CHeIHaIN3UPOBaAHHBIN

Y4eOHble ayAUTOPHH
US| TIPOBE/ICHUS
IIPOMEKYTOUHON

aTTecTallu

B-209/14, YuebHo-
HCCIIeI0BATENbCKAs
naboparopus
«TenIoHacoCHbIE CUCTEMBIY;
VY4eOHO-1eMOHCTPaIIMOHHBIH
MYHKT TETJIOCHA0XKEHMUS;
KommnsrorepHslii kinacce

pabouee MeCTO COTPYAHHKA, CTYII, IKad
JUIsL OJIK/Ibl, MHBEHTaph
CIIELUATIM3UPOBAHHBIN

Tlomentenus niist
CaMOCTOSITEILHOU
paboThI

HTB-201, KomnerotepHsiii
YUTAIBHBIN 371

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOII
MMACbMEHHBIN, BEIIAIKA ISl OJEXKIBI,
KOMIIBIOTEPHAs! CETh C BBIXOJOM B
HHTepHeT, KOMIIBIOTED NMEPCOHAIBHBIN,
IIPUHTEP, KOHIULUOHED

TTomemenust misa
KOHCYJIbTUPOBAHUS

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

Kpecio pabouee, pabodyee MECTO
COTPYIHUKA, CTOJ, CTY, MKad s
JOKYMCHTOB, KOMIIBIOTCpHAasA CCTh C
BbIX0ZIOM B IHTEpHET, KOMITBIOTEP

IIEPCOHAIBHBIN, TPUHTEP, KOHIULIHOHED

Ilomemmenust misa
XpaHEHUs
o0opynoBaHus U
y4eOHOT0 MHBEHTAaps

B-417, Tlomemienue yueOHO-
BCIIOMOTATEIILHOTO
nepconana kad. "TOT"

Kpecio pabouee, paboyee MECTO
COTPYAHUKA, CTOJ, CTYJ, IIKad s
JOKYMEHTOB, IIKad A1 XpaHeHUs
HWHBCHTaps, KOMIILIOTECpHAsA CETh C

BBIX0ZIOM B MIHTEpHET, T0cKa MapKepHas,
MHOTO(YHKIIMOHAJIbHBIA EHTP,
KOMITBIOTEP MEPCOHANBHBIN, IPUHTEP,
KOHJIUIINOHED
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MGTOI[BI OIITUMH3AIMMOHHLIX paCYCTOB B TCIINIOOHCPI'CTHUKC

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3

KM-4

Tepmunonornyeckuii Tect: «IlocranoBka 3anau ontumuzanun» (TectupoBanue)
Konrponbnas padora: «Cxemsl 1 TepmoanHamuueckue nukisl THY » (Kontpoasaas padora)
KonrtponbHas pabdora: «MeToabl 0e3ycI0BHOM ONTUMU3ALUY U IIPU HAJTMYUHU OIpaHUYCHUI»
(KontpomnpsHas pabora)

PacueTtHoe 3aanue : «CXeMbl U TEPMOJUHAMUYECKHUE LUKl TPUT€HEPALIMOHHON YCTAHOBKU C
THY» (TBopueckast 3anaya)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

WNnnexc KM- | KM- | KM- | KM-
Howep Pazpen nucuuninmHel KM: L 2 3 4
paznena Henens 4 8 12 16
KM:
1 MeTo1bl ONTUMU3ALMOHHBIX PACUETOB B TEIIJIOIHEPTETHUKE
11 Beenenue. IlocranoBka 3a/1a4 ONTUMU3ALIAN B +
TEIJIO9HEPreTUKE
12 Cuctemsl 371eKTpo- Tero-xaano-cHaokenus (CTXC). +
Cocras CTXC
13 CxeMbl U TepMOAMHAMUYECKUE IIUKIIbI TEMIOHACOCHOU +
' ycranoBku (THY)
14 TennmomaccooOMeH B ucnaputene / konaencatope THY. e— +
NTU meTon TemyoBoro pacuera TEMI000MEHHBIX aNapaToB
15 CxeMbl 1 TEpMOAMHAMUYECKUE IIUKIIBI TPUTEHEPALIMOHHON + +
yctaHoBku ¢ THY
16 Cucrema kommyHukanuii CTXC. IIpaktuyeckue 3anaun +
TEIJIOBOTO pacyeTa TpyOoOoIpoBOJIOB
17 TeXHUKO-?PKOHOMUYECKAsi ONITUMU3ALNS TEIUIOTEXHUYECKUX +

YCTaHOBOK

Bec KM, %: | 10 30 30 30
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