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

Hanpagienne noaroroBku/cnenuaibHocTh: 14.04.01 AnepHas 3HepreTuka u TemjaioQpu3nka

HanmenoBanue oopa3oBarteibHoii nporpammbl: [Ipukinaanas ¢pu3nuka miasMbl 1 ynpapisieMblil TepMosiIepHBIT
CHHTE3

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
TEIIJIOOBMEH U T'TH/IPOJIMHAMMKA B TEPMOSAJIEPHBIX

BJaok: Baok 1 «/Iucuuniaunsl (MoxyJim)»
Yactb 00pa3oBaTebHOI N
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOII €HHIT
MPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Auett y y B1.4.01
TUIAHY:
TpynoeMKOCTh B 3a4€THBIX
py 2 cemecTp - 6;
eIMHUIAX:
Yacos (Bcero) mo yueoHoOM
( ) oy y 216 yacoB

TUIAHY:
Jlekuuu 2 cemecTp - 32 yaca;
IIpakTHyeckue 3aHATHSA 2 cemecTp - 32 yaca;
JladopaTopHbie padoThI 2 cemecTp - 16 yacos;
KoncyabTanuu 2 ceMecTp - 2 yaca;
CamocTrosiTesibHasi padoTa 2 cemectp - 133,5 yaca;

B TOM uncJje Ha KII/KP He MPeyCMOTPEHO YUeOHbIM MJIAHOM
WHasi KOHTaKTHasi padoTa NPOBOANTCS B PAMKAX YACOB ayANTOPHbBIX 3aHATHIA

BKJIIOYAS:
JlaGopaTopHasi pabora
KontpoabsHnas padora
Hoxnan
IIpome:kyTouHast aTTeCTAINS:

IK3aMeH 2 cemectp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»

CeesieHun o Bnagensue U3N M3aK

Bnageney, Jenos A.B.
IIpenogasarenn VimermigmRaToR R72c90f41-DedovAV-d71cc7Ta A.B. Jlenos
COI'TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
P%,KOBO'HHTCHB o CseneHva o snagensuye L3N M3K M B
00pa3oBaTCIbHOU Braaeney JTyKalleBCKMin M.B. o .
HpOFpaMMBI Wpentudukatop  R@db7e3cb-LukashevskyMV-6844ab HyKaIHeBCKI/H/I
MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
o o CeeneHuna o enagensue L3N M3KU
3aBez[y}ogmH BBIITYCKAarOIICH 11 Bnagenew Tlenoe A.B.
Ka(bez[pOI/I - Mol WaeHTUdMKaTOp R72c90f41-DedovAV-d71cc7f4 A.B. I[e,HOB




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ienp ocBoeHUS AMCUMILIMHBI. [I3ydeHue TemnoruapaBiIMdYeCKUX IPOLECCOB M METOJOB HX
MOJICJINPOBAHUS B 331a4aX TEPMOSAIEPHON U SIIEPHON SHEPrETUKH. .

3agaun AMCHMIIINHBI

- OcBOEHHUE METOJIOB OXJIAKACHUS U TEPMOCTAOMIIN3AIINH SJIEMEHTOB KOHCTPYKIIUI
TEPMOSIIEPHBIX YCTAHOBOK U PEAKTOPOB.;

- OcBOEHHE METOJIOB SKCIIEPUMEHTAIBLHOTO M PACYETHOTO MOJICITMPOBAHUS TEIJI0O00MEHA U
TUAPOJIMHAMUKH B 3JIEMEHTAX KOHCTPYKIMHA TEPMOSAIECPHBIX YCTAHOBOK M PEAKTOPOB.;

- [IpnoOpeTeHre HaBBIKOB TEIJIOTUAPABINYECKUX PACUETOB PEAJIbHBIX KOHCTPYKIUH. .

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIeTEeHIIUH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

[IK-2 Cnocoben npumMeHsTh
pPacyeTHO-TEOPETUUECKHUE
METO/Ibl U
3KCHEPUMEHTAIIbHbBIE
HaBBIKU UCCIIEOBAHUS
IIPOLIECCOB, UCIIOIb3YEMBIX
B ATOMHOM 3HEPTETHUKE,
TEPMOSIACPHBIX
UCCJIEIOBAHMSIX,
IJIa3MEHHBIX YCTAaHOBKAX

N -1nk-2 Bnageet metonamu
MOJIETTUPOBaHUS (PU3UUECKUX
IIPOLIECCOB B AJIEMEHTAX
KOHCTPYKIUH TEPMOSICPHBIX U
SIEPHBIX YCTAHOBOK H
pPEaKTopoB

3HATh:
- OCHOBHBIE KOHCTPYKTHUBHBIC 3JICMCHTBI
CHCTEM TeII000MeHa TEPMOSIIEPHBIX U
rUOpPUIHBIX YCTAHOBOK U PEAKTOPOB.
MeTo/1bl SKCIIEPUMEHTATIBHOTO
YHCIICHHOTO MOJICTTMPOBAHUS 33124
TEYCHUS M TETNIO0OMEHA B TEPMOSICPHBIX
Y TUOPUJIHBIX YCTAaHOBKAX U PEaKTopax;

- OCHOBBI TEOPUU OJTHO U ABYX(Ha3HOTO
TEII000MEHa, THAPOANHAMUKH.
[TpoOGnembl 1 IpOIIeCChl OXTKACHUS U
TEPMOCTAOMIIU3AIIMHU HIIEMEHTOB
TEPMOSIIEPHBIX PEAKTOPOB U YCTAHOBOK,
METO/Ibl UHTEHCU(UKALIUHU TEINIO00OMEHA.

YMETB:
- PaccunThIBaTh TEIIOBBIE PEKUMBI

paboTHI TETUIOOOMEHHOTO U
TEIMJIOBOCIIPUHUMAIOIIETO 000PYI0BaHUS
TEPMOSIJICPHBIX PEAKTOPOB M YCTAHOBOK.
BBIOTHATE YKCICHHOE MOJIEIUPOBAHHE
TUAPOANHAMHKHU U TeII0o0OMeHa B
MOJIETIbHBIX DJIEMEHTaX TeTIOOOMEHHBIX U
TEIJIOBOCIIPUHUMAIOIIUX YCTPOUCTB;

- [InanupoBaTh ¥ MPOBOIUTH
SKCIICPUMCHTAJIBHBIC UCCIICIOBAHUA
THIPOJIMHAMUKY U TETIOOOMEHA B
MOACJIBHBIX 2JIEMEHTAaXx TEIUIOOOMEHHBIX 1
TEMIOBOCIPUHUMAIONIUX YCTPOMCTB.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumirHa OTHOCHTCS K OCHOBHOM IpodecCHOHANBbHOW —00pa3oBaTelNbHON mporpamme
[Tpuxnannas gusuka mia3Mbel U ynpasisieMblil TepMosiaepHblil cuHTes (aanee — OIIOII), nampaBneHus

MOJITOTOBKU
o0pasoBaHHe - MarucTparypa.

14.04.01 Snepnas osHepreTuka M TeIUIOPU3UKA,

ypOBEHb 00pa30OBaHUs: BBICIIEE




TpeboBaHMs K BXOJHBIM 3HAHHUSIM U YMCHHSIM:

- 3HaTh — COBPEMEHHBIE METOJIbI MATEMATHIECKOTO MOJCITMPOBAHUS PA3HOOOPA3HBIX (PU3UICCKUX
IPOIIECCOB; — OCHOBHBIE MH(OPMAIIMOHHbBIE TEXHOJIOTHH [T PEIICHUS 33]1a4 MOACITUPOBAHUS
(U3UIECKUX MPOIECCOB, BKIIOYAs TOCTAHOBKY PACUCTHBIX 3a7a4, /Ul aHAJIN3a Pe3yJIbTaToOB U
NpeCTaBICHUS UX B BU3yaJbHOH rpaduueckoii popme B BUAE AUarpamm, rpadukoB, YepTEKEn; —
WHOCTpPaHHBIH SI3bIK B 00BEME, HEOOXOIUMOM JIJISl OCYIIECTBICHUSI KOMMYHUKAIMH B OBITOBOH U
npodeccnoHaIbHOM cepax; — METOABI IKCIIEPUMEHTAILHOTO UCCIIET0BAHHS TEIUIOTHAPABINYECKUX H
AJIEKTPOMATHUTHBIX MTPOIIECCOB; — BO3MOXHOCTH COBPEMEHHBIX NU3MEPUTEILHBIX CUCTEM.

- YMETh — COCTABJIATH AJITOPUTM PEIICHUS TTOCTABICHHON 3a/1a4H, 3alIPOrPaMMHUPOBATh €T0 WIIN
no100paTh YK€ U3BECTHBIN MPOTrPaMMHBIN MPOTYKT, UCIIOIH30BATH MACCUB TIOJTYYCHHBIX PE3yIbTaTOB
JUISL IPEZICTaBJICHUs UX B HanOoJsee y1o0HOo! s aHamu3a GpopMe; — MPUMEHSITh OCHOBHBIE METO/IBI,
CIOCOOBI ¥ CPEJNICTBA MOJIYUEHHS, XPaHCHHS, TIepepaOdOTKH HH()OPMAITUH, UCTIOIB30BaTh KOMITBIOTED KaK
CPEACTBO BHIYMCICHUS U 00pabOTKH NH(OPMAINH; — OCYIIECTBIIATH TIOUCK M aHAIM3UPOBATH HAYYHO-
TEXHUYECKYIO0 MH(POPMAITHIO C ITOMOIIBIO ¢ Onbnnorpadudeckux u pedepaTuBHBIX 0a3 TaHHBIX; —
NepeBOIUTH MPO(ecCHOHATBHBIE TEKCTHI ¢ MHOCTPAHHOTO S3bIKa HAa PYCCKHIA; — CAMOCTOSITEIBHO
BBIOUPATH THIT IPUOOPOB JIJIsl PEIICHHSI TIOCTABJICHHOM IKCIIEPUMEHTAILHOM 3a/1a4H;

PesynbTarel 00yueHus, MOTYICHHBIE TIPU OCBOSHUH JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TPyI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 4acoB.

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

Pasnenbl/TeMbl § 5| e ™ S op
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
R KIIP | I'K | UKKII | TK p oo
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 TepMmosinepHsie 17 2 4 2 2 - - - - - 9 - CamocmoamensHoe usyuenue
9KCIIEPUMEHTAIbHBIE meopemuueckoz0 mamepuana: N3yuenue
YCTaHOBKH U PEaKTOPBI. JOIOIHUTENEHOTO MaTepHaa o pasieny
CucteMbl OXITKACHUSA "TepMosiiepHbIe FIKCIIEPUMEHTaJIbHBIC
U TePMOCTaOHIN3aLUH. YCTaHOBKH U peakTopbl. CUCTEMbI OXJIaXKICHUS
11 TepMmosinepHsie 6 2 - 1 - - - - - 3 - U TEPMOCTaOMIIH3aLIUH.
9KCIIEPUMEHTAJIbHBIE Camocmoamensnoe uzyuenue
YCTaHOBKHU U PEaKTOPHI. meopemuueckozo mamepuana: CTyaeHTaM
1.2 CucTeMbl OXJTaKACHUS 11 2 2 1 - - - - - 6 - HEOOXOMMO TIPOBECTH 03HAKOMJIICHHE C
¥ TEPMOCTAOHITH3ALINH. MarepuajiaMy 110 HCCIIeIOBAaHHUSAM B 001acTh
YIIPaBIIIEMOT0 TEPMOSIICPHOIO CHHTE3a U3
PEKOMEH/IOBAHHOM JIUTEPATyPBHI.
H3yuenue mamepuanog iumepamypHsix
UCHMOYHUKOG:
[1], 7-21, 22-45, 157-172
2 OCHOBBI 40 4 12 2 - - - - - 22 - Ioozomogka k nadopamopnoii pabome:
JKCIIEPUMEHTAIIBHBIX JlaGopatopHsble paboTa BEIIONHAETCS 110
METO0B UCCIIeIOBaHUS rpauky B TeueHHe cemectpa. i1 fomycka K
TEIUI00OMEHA 1 TekyIeit 1abopaTopHO# paboTe HEOOXOIMMO
THAPOJNHAMHUKH. 03HAKOMHMTBCS C €€ COJePIKAHUEM, TIOATOTOBUTh
2.1 OcHOBBI 40 4 12 2 - - - - - 22 - IIPOTOKOJI BBIIOJIHEHMS paboThl. OnrcaHue
9KCTIEPUMEHTAIIBHBIX 71a00paTOPHBIX PabOT MPEACTABICHO B

METOJIOB UCCIEN0BAHUS
TermIooOMeHa 1
TUIPOIMHAMUKH.

[M3yueHune MeTo10B UCCIIEeI0BAHUS
TEIUIOTHUIPABIINICCKUX XapAKTCPUCTHK B
MOJIENISAX TEIUIOBBIACISAIOIINX KAHATIOB SIIEPHBIX
PEaKTOPOB. : Ta00PATOPHBIN MPAKTHKYM IO
HarmpaBiIeHuIo "SnepHas sHepreTuKa u
termodmuka” / A. H. Bapasa, A. B. Jlenos, A.
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B. 3axapenxos, A. T. Komos, Har. uccnen. yn-t
"MDU" ; pen. A. H. Bapasa . — M. : U31-Bo
MDH, 2017 . - 54 c.].

CamocmoamensHnoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"OCHOBBI SKCIIEPUMEHTAIEHBIX METOJIOB
HCCIICIOBaHMSA TEIIO0OMEeHa 1
rugpoanHaMuKH" pasnen 3 [MHKeHepHsIi
HKCIIEPUMEHT B IPOMBIIIJICHHON TEINIOTEXHHKE,
TCIJIOOHCPTCTUKE U TCTIJIOTCXHOJIOTUAX :
yaeOHOoe ocoOue ISl By30B MO HAIIPABJICHUIO
140100 "Temnosnepreruxa" Cemenon b. A.
Cepust: YueOHUKH 1715 By30B. CriennanbHas
nmuteparypa M3natensctBo: Jlans, 2013 . ISBN
978-5-8114-1392-8 ]

Ilod20moeka pacuemnvix 3a0anui:
Heo6xonnmMo BHIIOIHATE 000CHOBaHHE
METOJIOB IKCIIEPIMEHTAIFHOT'O UCCIICIOBAHUS
THIPOAWHAMHKH U TEIUIOOOMEHA B 33JaHHBIX
KOHCTPYKTHUBHBIX JIEMEHTAX TEPMOSICPHBIX
YCTaHOBOK, paCCUUTATh THAPABINYCCKOC
COIPOTHUBIICHHE KOHTYpa, 0100paTh
CTaHJApTHBIC DJICMCHTEI.

IlodzomogKa K meKkyuiemy KOHmMpOio:
IToBTOpenne maTepuana 1o paszaeny "OCHOBBI
9KCHEPUMEHTAIEHBIX METOJIOB HCCIICIOBAHS
TEIUI000OMEHA ¥ THIPOAHMHAMUKH. "

H3yuenue mamepuanog aumepamypHsix
UCHOYHUKOB:

[1], 72-83
[3], 3-53
[4], 91-119

PexxuMbl TeueHus u
TermIooOMeHa.
Oco0eHHOCTH TEUECHHS
M TEII000OMEHA B
TepMo;meprlx
peakTopax u

74

20

12

40

Iloozomoeka Kk mekywemy KOHmMpOio:
[ToBTOpenune maTepuana mo paszaeiny "PexumMbl
TeueHus ¥ Tenaoodmena. OcoOeHHOCTH
TSCUCHUA U Tel'[J'[OO6MCHa B TepMOﬂIIepHBIX
peakTopax ¥ ycTaHOBKax. MeToibl
MHTEHCU(PHUKAIIUN TETII00OMEHA U KPUTHIECKIX
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ycTaHOBKax. MeToIbI
HHTEHCU(UKAIUT
TenI000MeHa U
KPUTHIECKHUX TETUTOBBIX
MIOTOKOB TIPH KUTICHWH.

3.1

PexxuMpl TeueHNA B
Tena000MeHa.

22

12

3.2

Oco0eHHOCTH TEUECHUS
M TEII0O0OMEHA B
TEPMOSIJICPHBIX
peakTopax u
yCTaHOBKaXx.

26

14

3.3

MeTtoapl
UHTCHCUDUKAIIH
TEII000MeHa U
KPUTHYECCKHX TEIIOBBIX
MOTOKOB TIPH KUTICHHU.

26

14

TEIJIOBBIX MOTOKOB MPH KUMEHHUHU. "
IloozomosKka K npaKkmuueckum 3aHamusim:
W3ydeHne u MOBTOPEHHE OCHOBHBIX MOHITHH,
onpeneneHuit u popmyn pazzgen 2.1 [demnos,
A.B. TermiooOMeH U THAPOJMHAMHUKA B
TEePMOSICPHBIX YCTAaHOBKaX. YuebHoe mocodue.
M.: U3narensctBo MOU, 2019.— 180 c.]
Camocmoameibnoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIOJTHUTETLHOTO MaTepHana o pasaeny
"PeXUMBI T€UEHUS U TEII000MEHA.
OCcoOEHHOCTH TEYEHHS U TEIIOOOMEHA B
TEPMOSIIEPHBIX PEAKTOpPaX U yCTaHOBKAX.
MeToabl UHTCHCU(UKAIMH TSITIO0OMEHA U
KPUTHUYECKHUX TETIOBBIX TIOTOKOB MPH
kuneHuu." riaasa 7, riasa 8, §6.12
[TenmooOMeH B 0gHO(A3HBIX Cpefax U MpH
(ha30BBIX IPEBPAICHHUAX : YaeOHOE MTocoOne
JUIs1 BY30B I10 HarpasieHuto "SnepHas
sHepreTuka u temnodusuka" Aprop: Sros B. B.
WUzparensctBo: U3n. njom MOU I'ox usnanus:
2014 TTon. unnexc: YJK 536 51301 ISBN: 978-
5-383-00854-6 1 §4.1, §1.2 [TunponuHamuka u
TEMJI000MEH 3aKPY4YCHHBIX TOTOKOB B KaHajax
SIIEPHO-DHEPTETHYECKUX YCTAHOBOK ABTOD:
Murpodanosa O. B. M3garenscTBo:
dusmarnur N'og n3nanus: 2010 IToi. uagekc:
YK 532 M672 ISBN: 978-5-9221-1223-9]
rnaBa 9 [TemmooOMeH B SOepHBIX
SHEPTreTHYECKUX YCTAHOBKAX: YIeOHOE ITOco0me
IUTSA BY30B TTo cnennanbHocTsM "Temnoduznka"
1 "ATOMHBIE JJIEKTPUUECKHE CTAHLIUU U
ycraHoBku" HanpasneHus "Texandeckas
¢u3uka" Astop: [leryxoB b.C., I'eann JI.T.,
Kosanes C.A., Conosses C.JI. U3narenscTBO:
Uzn-Bo MOU I'ox uzmanus: 2003 o, uagekc:
VK 621.38 T343 ISBN: 5-7046-0843-4]
[ToaroToBKa OTBETOB Ha KOHTPOJILHBIE BOITPOCHI
rnassl 3 [[lenos, A.B. TerioooMeH u
THIPOJMHAMUKA B TEPMOSIJICPHBIX YCTAHOBKAX.
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VY4yebnoe mocobue. M.: M3gatenscteo MOU,
2019.—- 180 ¢.]

H3yuenue mamepuanos iumepamypnolx
UCMOYHUKOB:

[1], 49-154
[2], 319-370
[4], 225-315, 419-533

YucneHHoe
MOJICITHPOBAHHUE
TEYEHUS U
TemiooOMeHa B
3JIEMEHTAX
KOHCTPYKLIUAH
TEPMOSIAEPHBIX
peakTopax u
YCTaHOBKaX.

49

16

29

4.1

YucnaeHHoe
MOJICITUPOBaHHUE
TEYEHU U
TEemI000MeHa B
3JIEMEHTAX
KOHCTPYKLHUH
TEPMOSICPHBIX
peakTopax u
YCTaHOBKaX.

49

16

29

Iloozomoeka doxnada, eblcCHynieHus:
PacuerHoe 3a1aHme, BEITOTHEHHOE B IIEJIOM
y4eOHO# rpynmoii, Heo6X0IuMO 0POPMHUTH B
BH/JIE HAYYHOT'O OTUYETA, MOJATOTOBUTh €AUHYIO
MIPEe3EHTAINIO BBICTYIUICHUS, TPEACTaBUTh
pEe3yIbTaThI B BUJIC JAOKIa1a Ha KOH(DEPEHIIHIO.
Ilo020mo6Ka K nPAKMUYECKUM 3AHAMUAM:
Wzyuenne maTepuana no paszaeny "UucnenHoe
MOJICIIUPOBAHKE TCUCHHS U TEIIIOOOMCHA B
AIIEMEHTaX KOHCTPYKIUH TePMOSACPHBIX U
SIIEPHBIX PEAKTOPOB M YCTaHOBOK." MOJITOTOBKA
K BBITIOJTHCHHIO 3aJJaHUH Ha MIPAKTHICCKUX
3aHATHsX [[IpakTHyeckue 3aHATHS O
YHCJICHHBIM METOIaM HCCIICIOBAHHUS IPOIIECCOB
TeraoMaccooOMeHa yueOHoe mocoOue mo Kypey
"UrcneHHbIe METO/IBI UCCIIEIOBAHUS MPOIIECCOB
TerI000MeHa" 110 HaNpPaBIEHUIO
"TemnosHepreTuka 1 TEIIOTEXHUKA"
WznarensctBo: U3n-8o MOU Anteimes U. A.
Tlonp w3ganms: 2013]

Iloozomogka Kk meKyuiemy KOHMPOJII0:
[ToBTOpeHNe MaTepHaa 1Mo pa3aeny
"HucneHHoe MOJIEIMPOBaHUE TEUEHUSI U
TEIUI00OMEHA B 3JIEMEHTaX KOHCTPYKITHA
TEPMOSIEPHBIX YCTaHOBOK."
Camocmoamensroe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIOJTHUTEIFHOTO MaTepuaa 1o pa3aeny
"UrcneHHOe MOJIEITMPOBAHIE TEUSHUS U
TEMJI000MEHa B DJIEMEHTaX KOHCTPYKIIHHA
TEPMOSICPHBIX U SACPHBIX PEAKTOPOB U
ycranoBok." [ITarankap C.B. UucnenHoe
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pellieHue 337124 TeIIONPOBOTHOCTH U
KOHBEKTHBHOTO TEILIOOOMEHA MPHU TCUCHUH B
kananax: [ep. ¢ anrn. E.B. Kanabuna; mon pes.
I''T". flupxoBa. — M.: U3narensctBo MOU,
2003. —312c.,]

Iloozomoska pacuemmuvix 3a0aHuii:
Heo06x011MO BBIIIOJIHUTE YHCIEHHOE
MOJIETMPOBAHIE TCUSHHS U TeTUI000MEeHa B
KOHKPETHBIX AJIEMEHTaX KOHCTPYKIIUH
TEPMOSICPHBIX YCTAaHOBOK. CTyeHTaM
HE00XO0IUMO Pa300paTh MOCTAHOBKY 3a1avH,
BCIIOMHUTH HpI/IMepI)I peI_HeHI/ISI AHAJIOI'NYHbIX
3a1a4 Ha HpaKTI/IquKI/IX 3aHATHAX, HpOBeCTI/I
pacueThl 1Mo 3a1aHUI0 U 0QPOPMHUTH PE3yIIbTATHL
H3yuenue mamepuanog 1umepamypHslx
UCMOUHUKOB:

[1], 26-34
[2], 56-73, 86-89
DK3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemectp 216.0 32 16 32 0.5 100 335
Hroro 3a cemectp 216.0 32 16 32 2 - 0.5 133.5

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — naanBuyanbHble KOHCYIbTAlMU 0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padota; TK — Texymmii KoHTposb; [TA — npomexyTrouHas

aTrTecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Tepmosdepnvle dxcnepumenmanbHule VCManosKu u peakmopbvi. Cucmembl 0OXAAHCOeHUSA U
MepMoCmaduIu3auuY.

1.1. TepmosiiepHbIE SKCIIEPUMEHTAJIBHBIE YCTAHOBKHU U PEAKTOPHI.

[lepcrieKTUBBI pa3BUTHUS SHEPTETUKU. BO3MOKHOCTH HCIIONB30BAHUS SHEPTUU TEPMOSIEPHOTO
cunte3a. Ymnpapnsembiii TepmosiiepHbii cuHTe3 (YTC). Konnenmmm YTC. Knaccudukarms
TEPMOSJICPHBIX PEakTopoB. TepMosiiepHbIE HKCIIEPUMEHTAJIbHbIE YCTAaHOBKU. Bo3MoXHOCTH
NPUMEHEHHS TePMOSICPHBIX HCTOUHUKOB HEHTPOHOB. [ MOpHUIHBIE pEaKTOPHL..

1.2. CucreMbl OXJXKICHHUS U TEPMOCTAOMIIH3AINH.

['mapaBianueckas cuctema oxyaxiaeHus peakropa WTOP. Temnopusuyeckue 3amauu
OXJIAXKACHUS M TEPMOCTAOMIIM3AIIMU SJIEMEHTOB KOHCTPYKIIMH TEPMOSJIEPHBIX PEaKTOPOB H
YCTaHOBOK..

2. Ocnoswi IKCnepumermaibHblx Memo008 UCCAe008AHUsL Meni000Mena U 2MODOOMHCIMMKM.

2.1. OCHOBBI 3KCIIEPUMEHTATBHBIX METO0B HCCIIEOBAHUS TEIJIO00OMEHA U THAPOAMHAMUKH.

OKCIEpUMEHT Kak MeToj  uccienoBaHus. (OCHOBHBIE 3aJayd  JIKCIEPUMEHTAIbHOTO
MCCJIEIOBAHMS TEIJIO00OMEHA B TEPMOSIACPHOM U siiepHO sHepreTuke. [loctpoenue madbopaTopHbIX
U HATYpHBIX CTEHJOB. MeToabl Teopuu MNOA0OHUS TPH MOAETUPOBAHUU MporeccoB. CXembl
TUAPABIMYECKUX KOHTYPOB JKCIIEPUMEHTAJBHBIX YCTaHOBOK. CpencTBa M METOAbl M3MEPEHUM
rmapamMeTpoB  TEUEHHUsS W  TeIlooOMeHa. ABToMaru3aius  dKkcrepuMmeHta.  OOpaboTka
AKCIIEPUMEHTAJIbHBIX JIaHHBIX..

3. Peoicumovl mewenus u meniooomena. Ocobennocmu mevyenus u menioooMena 6
mepMOﬂc)eprlx peaxkmopax u yCmaHosKax. Memooul uHmechd)uKauuu Menio0oMena u
Kpumu4eCcKux nmenjioesblX nOmoKoe npu KuneHuu.

3.1. PexxuMbl TeueHust U TeIiooOMeHa.

3aKOHOMEPHOCTH TEYEHHUs KUAKOCTeW M ra3oB. KOHBEKTHBHBIA TerooOMeH B oJHO(}A3HOI
cpene. TemnmooOMeH mnpu TeYeHMHM B KaHauax. TemiaooOMeH Mpu (a3oBbIX MPEBpPaLICHUSIX.
TermoHocuTeNM B TEPMOSAIEPHBIX pEAKTOpax M YCTaHOBKaX. KuWIleHMe B TIOTOKE CHIIBHO
HEJIOTPETOM JI0 TEMIEepaTyphl HACHIIECHUS KUAKOCTH. Kpusuc TtermmooOMeHa TpU KUIICHHH.
Mertoauku pacyera Tenao000MeHa U KPUTUYECKUX TEIUIOBBIX HArpy30K..

3.2. OcoOEHHOCTH T€YEHMSI U TEIUI00OMEHA B TEPMOSIIEPHBIX PEAKTOPAX M YCTAHOBKAX.

Pe3ynpTaThl 3KCIIEPUMEHTOB MO OXJIAXKACHUIO IPOTOTHIIOB TETJIOBOCTIPUHUMAIOILINX JIEMEHTOB
HUTOP. Metonbl nHTeHCH(UKALMS TEINIOOOMEHA M YBETUYEHUS KPUTHUUYECKUX TEIIOBBIX IMOTOKOB
(KTII), npenmnaraemsie aiis UTOP..

3.3. Meto1bl UHTEHCU(UKALIUY TETI000MEHA U KPUTUYECKUX TEIUIOBBIX OTOKOB MPH
KHUIIEHUU.

Pacyer runpaBinyecKkoro COnpoTHBJICHUS KaHAJIOB ¢ MHTEHCH(UKATOpaMH. 3aKpyTKa MOTOKa
Kak MeToj] uHTeHcu(pukanuu teruooomeHa u yBenuueHuss KTII. OcobGeHHOCTH TeueHHs U
TeriooOMeHa B 3aKpy4eHHOM moToke. Metoauku pacuera temmooomena u KTII B 3akpyueHHBIX
MIOTOKAX..

4. Yucnennoe Modeﬂupoeauue Mmeyenus U meniooOMena 8 3AeMeHmax KOHCMPYKUULL
meDMOﬂaeprlX peakmopax u yCmaHoexKax.
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4.1. YucneHHoe MOJICIIMPOBAaHNE TEUCHUS U TEINIOOOMEHA B 3JIeMEHTaX KOHCTPYKLUH
TEPMOSIIEPHBIX PEAKTOPaX U YCTAHOBKAX.

MareMaTHuecKoe OMMCaHKue MPOLIECCOB TEUECHHUs U TerooOMeHa ogHoda3Hoi cpeapl. KpaTkas
XapaKkTepUCTHKA UHUCIEHHBIX MeTOJ0B pemeHus. [IpoGiemMbl 4YHMCIEHHOTO MOAEIMPOBAHUS
TypOyneHTHOCTH. ApxuTekTypa coBpeMeHHbIXx CFD Koz0B..

3.3. TeMbl NpaKTHYECKUX 3AHATHI
1. Pacuer TeriooOMeHa pu BBIHYXACHHOM TEUCHHH;
2. Pacuer TeruiooOMeHa npu kuneHuu. Kputuueckue TerioBble MOTOKH MPU KUTIEHUH;
3. Pacuet nnTeHCH(UIIMPOBAHHOTO TeIUI0OOMeHa. Pacyer TemnooOMeHa B 3aKpy4eHHOM
MOTOKE;
4. Ten1oBOM pacyeT JIEMEHTOB KOHCTPYKIUI TEPMOSIIEPHBIX PEAKTOPOB U YCTaHOBOK;
5. Pemrenue tectoBbIX 3a1a4. JlamrMHapHOE TEYEHUE;
6. Kparkas xapakTepucTika YMCIIeHHbIX MeTO10B pemienust OVII;
7. ITakeThl MPUKJIAIHBIX IPOTrpaMM JAJIs pelieHus 3a1ad teriomaccooomena (CFD-kozpl);
8. Hactpoiika FLUENT. IlocTpoenue pacuetHbix ceTok. [IpeacraBienue pe3ynbTraros.;
9. Pabora ¢ nporpammoit ANSYS FLUENT;
10. YucneHHoOe pelieHrne TECTOBbIX 3a/1ad. TermionpoBOAHOCTb;
11. UucnenHoe pelnieHrne TECTOBBIX 3aau. TypOyJIeHTHOE TeUeHHUE;
12. PacueT rujpaBIndeckoro CONpOTUBICHUS TP IBUKEHUH KUJKOCTH B KaHaax. Pacuer
TUIPABIMYECKOTO CONMPOTUBIICHUS KAHAIOB C HHTEHCU(DUKATOPAMH;
13. .PacueT rugpaBIn4ecKoro KOHTypa 3KCIEpUMEHTAIIbHON YCTaHOBKH;
14. Pacuet mojsi CKOPOCTH U THIPABINYECKOTO COMPOTUBIICHHSI HAa THIPOUHAMHUYECKOM
HAa4YaJIbHOM Y4acTKe B KpYyTJIOH TpyoOe;
15. TypOyneHTHbIEC TEUCHHUS,
16. MaremaTuueckoe oNnMcaHrue IPOLECCOB MMAPOIMHAMUKHY U TEINIOMaccooOMeHa.

3.4. Tembl 1a60paTOPHBIX PadoT
1. JTabopatopHast padota Nel. M3yueHrne OCHOBHBIX CUCTEM TEIUIOTHAPABIMYECKOTO CTEHIA.
CO3/IaHHE JABJICHUS TETUIOHOCHUTENS B TUAPABINICCKOM KOHTYPE.;
2. JlaboparopHas pabota Ne 2. JlaBneHue, MeToibl u3MepeHus AaBneHus. Onpenenenue
3aBHUCHMOCTHU JAaBJICHHUA HACBILICHHOTO IMapa OT TEMIICPATYPhl HACBIIICHUSA
3. JTaGopatopHas pabota Ne3. M3yueHue MeTOA0B U3MEPEHUS PAcX0/ia )KHUIKOCTH.
HSMepeHI/IG MOTEPb JABJICHHUA ITPU TCUCHUUN ) XUAKOCTH B KaHAJIAX]
4. JlTaboparopnas pabota Ne4. M3ydueHue cuctembl HarpeBa cTeHaa. Pacuer TemnoBoro
Oananca.

3.5 KoncyabTauuu

3.6 TemaTnka KypcoOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEAyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/ieJiOB THCHHMILIMHBI H (JOPMHUPYEMBIX B HUX KOMIeTEeHIU

Howmep paznena

O1eHOYHOE CPEACTBO

NUCHUILIINHBI (TUTI 1 HAUMEHOBAHME)
3arnaHupoOBaHHBIE Pe3yabTaThl 00yUEHUs MO Kogst (8
JTUCLHUTLIINHE
WHJUKATOPOB | COOTBETCTBUU
(B COOTBETCTBHH C pazzaesiom 1)
cn.3.1)
1[2]3]4
3HaTth:
OCHOBBI TEOPHH OFHO U IBYX(a3HOTO TEIFIOOOMEHA, KonTponbrast padorta/Pacuer TeruiooOMeHa B TEpMOSICPHBIX
ruapoauHamMuku. [Ipobnemsl 1 mporeccsl YCTaHOBKAax
OXJIQXKICHHS M TEPMOCTAOMIIM3AIIMHU JIIEMEHTOB N-1nk-2 +
TEPMOSJIEPHBIX PEAKTOPOB U YCTAHOBOK, METObBI
MHTCHCU(UKAIIIH TETIO0OMEHa
OcHOBHbBIE KOHCTPYKTHBHBIE AJIEMEHTHI CUCTEM Jlaboparopnas pabota/3aniura 1a6opaTopHOit paboThHI
TEII000MEHA TEPMOSACPHBIX U THOPUTHBIX Nel"MU3YUEHUE OCHOBHbBIX CUCTEM
YCTAHOBOK M peakTOpoB. MeTo1bl TEIUVIOTMAPABJIMYECKOI'O KOHTYPA CTEHIA
9KCIIEPUMEHTAIBHOIO U YUCIIEHHOTO N-1nk-2 + TBC", 3ammra maboparoproii padoter Ne2 "METO/bI
MOJIETTUPOBAHUS 3a]]a4 TEYCHUS U TETUI00OMEeHa B N3MEPEHUSA JABJIEHUA. OIIPEJAEJIEHUE
TEPMOSIZICPHBIX ¥ THOPUAHBIX YCTAHOBKAX U 3ABUCUMOCTHU JABJIEHUA HACBIIIIEHHOTI'O TTAPA
peakTopax OT TEMIIEPATYPbBI HACBIIIIEHM A"
Ymersb:
[InanupoBaTh M NPOBOAUTH SKCIIEPUMEHTATbHBIE JlaboparopHas pabota/3amura 1aboparopHoii padoTsl Ne3
MCCIIEI0BAHUS THIPOIMHAMHUKY U TEIUIOOOMEHA B "U3YUYEHUE METOJIOB U3SMEPEHUA PACXOA
MOJICJIBHBIX DJIEMEHTAX TEIUIOOOMEHHBIX U KNIAKOCTU. USMEPEHUE ITOTEPH IABJIEHU A TTP
TETIOBOCHPUHUMAIOIIUX YCTPOUCTB N-1nk-2 + TEYEHUUN )XUJIKOCTU B KAHAJIAX", 3amuTa
naboparopuoit pabotel Ne4 U3YUEHUE CUCTEMBI
HATPEBA CTEHIA TBC. PACUET TEIIJIOBOI'O
BAJIAHCA
PaccunThIBaTh TETIIOBBIE PEKUMBI PAOOTHI Joxknan/3amuTa pac4eTHOTO 3aJaHus
TETTIO0OMEHHOTO U TEIMJIOBOCTIPUHUMAFOIIIETO
N-1nk-2 +
000pyIOBaHUS TEPMOSICPHBIX PEAKTOPOB U
YCTaHOBOK. BBITIOJIHSITH YHCIIEHHOE MOJICTTUPOBAHUE
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THJIPOJIMHAMUKHY U TEIIOOOMEHA B MOJICITBHBIX
3JIEMEHTAX TEIJIOOOMEHHBIX U
TEIUIOBOCIIPHHUMAIOIINX YCTPOMCTB
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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
2 cemecTp

®dopma peanusaruu: 3aniuTa 3a1aHus
1. 3amwmra pacuetHoro 3ananus (lokman)

Dopma peanuzaruu: [lncbemennas padota
1. Pacuer TeruiooOMeHa B TepMosiiepHBIX ycTaHOoBKax (KoHTpoibpHas paboTa)

®dopma peanuzanuu: CmemanHas Gopma
1. 3ammra naboparopuoit padotsl Nel"MU3YUEHUE OCHOBHbLIX CUCTEM
TEIUIOTUPABJIMYECKOI'O KOHTYPA CTEH/JA TBC", 3amura 1abopaTtopHoii paboThI
Ne2 "METOAbI UISMEPEHUA JABJIEHU . OITPEAEJIEHUE 3ABUCHUMOCTU
JABJIEHMA HACBIIIEHHOI'O ITAPA OT TEMIIEPATYPHI HACBILIEHW A"
(JTaboparopuas padoTta)
2. 3amuta nadopatopHoii padotsl Ne3 "M3VUEHUE METOJIOB U3MEPEHU S PACXOJJA
XKNIAKOCTU. USMEPEHUME ITOTEPH JABJIEHU S TP TEYEHWU XXUJIKOCTU B
KAHAJIAX", 3amuta na6oparopaoit padotsl Ne4 UI3YYEHUE CUCTEMbBI HATPEBA
CTEHJA TBC. PACYET TEIIJIOBOI'O BAJIAHCA (JIabopaTtopHas pabota)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUILIHNHBI SABJIACTCA ITPUIIOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Orzamen (Cemecmp Ne2)
OrneHKa 32 OCBOEHHE JIMCIMIUIMHBI PACCUUTHIBAETCS HAa OCHOBAHMH Oajijla TEKYIIEro KOHTPOJIS 3a
CEeMEeCTp U OLIEHKH 3a 3K3aMeH 1o ¢popmyie, onpenensemoit BAPC.

B numiom BeICTaBIsIETCS OIICHKA 32 2 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. lenos, A. B. TeriooOMeH u TupoiMHAMHKa B TEPMOSIJIEPHBIX YCTAaHOBKaX : yueOHOe mocodue
1o kypcy "Tennoo0MeH 1 THIpoJMHAMKKA B TEPMOSIIEPHBIX YCTAaHOBKaX ' MO HAIIPaBJIEHUIO
"Snepnas sHepretuka u Temwnodpusuka” / A. B. Jlenos, Ham. uccnen. ya-t "MOU" (HUY"MOBN"). —
Mockgsa : M3a-Bo MOU, 2019. — 180 c. — ISBN 978-5-7046-2241-3.
http://elib.mpei.ru/elib/view.php?id=11047;

2. dros, B. B. TemmooOmen B ogHoda3HBIX cpenax u npu (pa3zoBbIX MPEBpAIICHUIX | yieOHOe
nocoOue JUIst By30B 110 HarpasiieHHIo "SnepHas sHepreTuka u rerwiogpusuka” / B. B. fIros. — M. :
M3 parensckuii Jom MOU, 2014. — 542 ¢. — ISBN 978-5-383-00854-6.;

3. 3y4yeHne MeTo10B HCCIEN0BaHUS TEIUIOTUIPABINYECKUX XapAKTEPUCTUK B MOJIEIAX
TEIUIOBBLICTISIONINX KAaHAJIOB S/IEPHBIX PEAKTOPOB. : JaOOPATOPHBIN MPAKTUKYM IO HAIIPABIIEHUIO
"SnepHas sHepreruka u teriopusuka” / A. H. Bapasa, A. B. /lenos, A. B. 3axapenkos, A. T.

14



Komos, Ham. uccnen. yu-t "MOU" ; pea. A. H. Bapasa. — M. : U3a-80 MOU, 2017. — 54 c.
http://elib.mpei.ru/elib/view.php?id=8828;

4. SIros B.B.- "TernnooOMeH B o1HO(a3HBIX cpeax U MpH (a30BbIX NPEeBpaLICHUAX ",
HznarensctBo: "MOUN", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012451.html.

5.2 JInueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "TIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Ansys /| CAE Fidesys;

5. Buneokondepennuu (Maitna, Coepmxkas, BK u ap).

5.3 UaTepHeT-pecypcsl, BKJIIOYast NpodeccHOHATbHBIE 0a3bl IaHHBIX U HH(POPMAIIHOHHO-
CIIPpaBOYHbIC CUCTEMBbI:

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

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTpoHHasi Gubmoreka - https://elibrary.ru/

4. baza nanapix BUHUTMH online - http://www.viniti.ru/

5. ba3za nanHbIX ;)KypHasioB m3nateabcrsa Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHBIE pecypchl U3AaTeabeTBa Springer - https://link.springer.com/

7. Ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com
9. HanmoHabHast 3JIEKTPOHHAs1 OubmoTeKa - https://rusneb.ru/
10. ZKypnaa Science - https://www.sciencemag.org/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynutopumn, Ocnamenne
HaHMeHOBaHHe
Y4eOHble ayauTopuu A-110, BerunciurensHast | CTOJ IpenojaBaressi, CTOJI KOMIIbIOTEPHBIH,
JUIA IIPOBEIEHUSA nabopaTtopus CTYJI, JOCKA UHTEPAKTUBHAs, KOMIIbIOTEpHAas

JIEKIIMOHHBIX 3aHATHHU
1 TCKYLIETO KOHTPOJIA

CeThb ¢ BBIXOJAOM B lHTEpHeT,
MYJIbTUMEANNHBIN IPOEKTOP, YKa3Ka
na3epHasi, MHOTO() YHKIIMOHAJIbHBIN LIEHTD,
cepBepP, KOMIIBIOTEP NEPCOHAIIBHBIN,
HPUHTEP, HAOOPHI AEMOHCTPALIUOHHOTO
000pyTIOBaHUS

Y4eOHble ayauTopuu
JUISL TIPOBEJICHUS
MPAKTUYECKUX
3aasatuit, KP u KII

A-110, BeruucnurenbHas
naboparopus

CTOJI IIPENOAABATEIS, CTOJI KOMIIBIOTEPHBIH,
CTyJI, JOCKa UHTEPAKTUBHASI, KOMIIBIOTEPHAs
CeThb ¢ BIXOJAOM B lHTEpHeT,
MYJIBTUMEANINHBIN POEKTOP, YKa3Ka
na3epHasi, MHOTO() YHKIIMOHAJIbHBIN IIEHTD,
cepBEP, KOMIBIOTEP NEPCOHAIBHBIN,
IPUHTEP, HAOOPHI IEMOHCTPALIMOHHOTO
000pyI0BaHUS

VY4eOHble ayauTopun
U1 IPOBEICHUS
1a00paTOPHBIX
3aHATUN

Kpuouentp-102, YuebHo-
Hay4Has 1aboparopus
TeriooOMeHa B SIAEPHBIX U
TEPMOSIIEPHBIX PeaKTOpax

cTyi, obopynoBaHre yaeOHOe, TEXHHIECKas
anmaparypa, UHBEHTaph
CIICIMATTM3UPOBAHHBIN

Kpuornentp-206, 207,

Kpecyo pabouee, CTOJ, CTYJ, mKad Ist
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YueOHO-Hay4IHAs
nabopatopus
TETIO0OMEHA B SIEPHBIX H
TEPMOSIIEPHBIX PEaKTOpax

JTOKYMEHTOB, KOMIIBIOTEpHAsI CETh C
BBIXOAOM B MIHTEpHET,

MHOTO() YHKIIHOHAITLHBIN IIEHTD,
obopyoBaHue yueOHOE, TeXHUYECKast
arrmaparypa, KOMIbIOTEp TIEPCOHANBHBIM,
MIPUHTEP, HHBCHTAPH CIICIIHATN3UPOBAHHBIN

Y4eOHble ayIUTOpUU
JUTSI IPOBEICHUS

A-309, Aynutopust nis
MPOBEACHUS

CTOJ mIpenoaaBareis, CTOJI, CTyJI, IO0CKa
MEJ10Bada

MIPOMEKYTOUHOMN MPaKTUYECKUX 3aHATUI
aTTecTauu
ITomemenus ns A-110, BeruucnurenpHast | CTOJ IpenoaaBaTesis, CTOJI KOMITbIOTEPHbIH,
CaMOCTOSTEIIbHOM naboparopus CTYJI, JOCKA MHTEPAKTUBHASI, KOMIIBIOTEPHAs
paboThl CeTh C BbIXOJI0OM B MIHTEpHET,
MYJIbTUMEAUMHBIN IPOEKTOP, YKa3Ka
Ja3epHasi, MHOTO(QYHKIIMOHATbHBIN IIEHTD,
cepBep, KOMIBIOTEP NEPCOHATBHBIN,
MIPUHTEP, HAOOPHI IEMOHCTPAITMOHHOTO
000py10BaHUS
[TomereHus ais A-208, Kpecyo pabouee, pabodee MECTO
KOHCYJIbTUPOBAHHUS [IpenonaBarenbckas COTPYIIHUKA, CTOJ, MKad ISl TOKYMEHTOB,

KOMITbIOTEPHAs CETh C BBIXOJOM B
HHuTtepHeT, KOJIOHKH, KOMITBIOTEP
NIEPCOHAIIbHBIN, IPUHTEP

ITomemenus s
XpaHEHUs
o0opynoBaHus U
y4e0HOr0 WHBEHTaPs

A-025, KnagoBka
71a00paTOPHOTO
000pyI0BaHUs

CTeJaXx, 000pyI0BaHUE
CHCIHATH3UPOBAHHOC
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TennooOMeH u r'mapoAuHaMHiKa B TCPMOAICPHBIX YCTAHOBKAX

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3

KM-4

3ammra nadoparoproii padotel Nel"MU3YUEHUE OCHOBHBIX CUCTEM
TEIUIOTMPABJIMYECKOI'O KOHTYPA CTEHJA TBC", 3amura nabopaTtopHoil paboThI
Ne2 "METOAbI USMEPEHU A JABJIEHU . OIIPEAEJIEHUE 3ABUCHUMOCTU
JABJIEHUA HACBIIIEHHOI'O ITAPA OT TEMITIEPATYPHI HACBILIIEHU A"
(JTaboparopnas paboTa)

Pacuer tennoobmena B TepMosifiepHbIX yeraHoBKax (KontponbpHas pabora)

3amuta naboparoproit padotsl Ne3 "M3YVUEHUE METOJJOB U3MEPEHU S PACXOJA
XKNIAKOCTU. USMEPEHUME ITOTEPH JABJIEHU S TP TEYEHUU XXUJIKOCTU B
KAHAJIAX", 3amuta na6oparopaoit padotsl Ne4 UI3YUYEHUE CUCTEMbBI HATPEBA
CTEHJA TBC. PACYET TEIIJIOBOI'O BAJIAHCA (JIabopaTtopHnas pabota)

3amura pacuyeTHoro 3ananus (lokman)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM-
Houep Paznmen qucuuIuIMHbI KM: 1 2 3 4
pasjena Henens 4 12 14 15
KM:
1 TepMosiiepHbIe SKCIIEPUMEHTAIbHBIE YCTAHOBKU U PEaKTOPHI.
CHcTeMbl OXJIQXKICHUS U TEPMOCTAOMITH3AITHH.
11 TepMosiiepHbIe SKCIIEPUMEHTATbHBIE YCTAHOBKU U PEaKTOPHL. |  +
1.2 CucTeMbl OXJIQXICHUS U TEPMOCTA0MIIN3ALINY. +
5 OCHOBBI PKCIIEPUMEHTATIBHBIX METOJOB UCCIIEIOBAHUS
TEMI1000MeHa U THIPOJUHAMHUKH.
21 OCHOBBI YKCIIEPUMEHTATBHBIX METOI0B UCCIICIOBAHUS +
' TErI000MeHa U TUIPOJMHAMUKH.
Pexxnmebl TeueHus u TermnoooMeHa. OcCOOEHHOCTH TCUCHHS U
3 Ter1000MeHa B TEPMOSAEPHBIX PEaKTOpaxX U YCTAaHOBKaX.
MeTo 16l MHTEHCU(PUKAITUN TEITIO0OMEHA U KPUTHUSCKUX
TEIUIOBBIX MTOTOKOB MPH KUTICHHUH.
3.1 PexuMEBI TeueHUS M TEII000MEHa. +
39 Oco0EeHHOCTH TeUEHUS U TEMI000MEHA B TEPMOSIIEPHBIX +
peaKTopax U yCTaHOBKaX.
33 MeTo 16l MHTEHCU(PUKAITUN TEITIO0OMEHA U KPUTHUSCKUX +
TEIUIOBBIX MMOTOKOB MPH KUIICHUH.
YuciieHHOE MOICTUPOBAHNE TEYCHHS U TETUIOOOMEHA B
4 AIIEMEHTaX KOHCTPYKIUN TEPMOSACPHBIX PEaKTOpax U

YCTaHOBKAX.
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4.1

YucneHHOe MOJETUPOBAaHUE TEUEHHS U TEMJI000MEHa B
AJIEMEHTaX KOHCTPYKLUH TEPMOSAEPHBIX PEAKTOPax U
yYCTaHOBKaX.

Bec KM, %:
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40
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