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NPOI'PAMMY COCTABMUJI:
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[IpenomaBaTelib NaerTbnratop R72c90f41-DedovAvV-d71cc7ia A.B. Jlenos
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)
COI'JTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
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(OIKHOCTB, YUeHasl CTETICHb, YUCHOE (mozmuch) (pacmudpoBKa MOIIHCH)

3BaHKE)



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

3agaun AMCHMIIINHBI

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

- OcBOEHHE METOJIOB SKCIIEPUMEHTAIBLHOTO M PACYETHOTO MOJICITMPOBAHUS TEIJI0O00MEHA U
TUAPOJINHAMUKH B JIEMEHTAX KOHCTPYKIMHA TEPMOSAIECPHBIX YCTAaHOBOK U 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
KOMIIeTeHIIUH

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:

- OCHOBBI TEOPUH OJIHO U ABYX(a3HOTO
TEII000MEHa, TUAPOUHAMUKH.
[TpoGuieMbl U MpoLIecChl OXJIAXKAECHUS U
TEPMOCTAOMIIN3ALH HJIEMEHTOB
TEPMOSZICPHBIX PEAKTOPOB U YCTAaHOBOK,
METO/bl MHTEHCU(UKALINU TENI000MeHa;
- OCHOBHBIE KOHCTPYKTUBHBIE 3JIEMEHTHI
CHCTEM TEIJI000MeHa TEPMOSIIEPHBIX U
rUOpPUIHBIX YCTAHOBOK U PEAKTOPOB.
Meronbl S5KCIIEpUMEHTAIIBHOIO U
YUCJICHHOT'O MOJEIMPOBAHHUS 3a1a4
TEYEHUS U TEINIO0OMEHA B TEPMOSACPHBIX
Y TUOPUJIHBIX YCTAaHOBKAX M peakTopax.

YMETB:
- [lmanupoBaTh ¥ NPOBOIUTH

IKCIIEPUMEHTAIILHBIC UCCIICTOBAHS
THIPOJIMHAMUKY U TEINIOOOMEHA B
MOJIENIBHEIX JIEMEHTAX TEIUIOOOMEHHBIX U
TEIMIOBOCIPUHUMAIOIIUX YCTPOUCTB;

- PaccunThIBaTh TETUIOBBIC PEKUMBI
paboThI TEMIIOOOMEHHOTO U
TEIMIOBOCTIPHHUMAIOIIETO 000PYIOBaHUS
TEPMOSJIEPHBIX PEAKTOPOB M YCTAHOBOK.
BBITIOTHATE YHCIICHHOE MOJICITHPOBAHKE
THIPOJIMHAMUKY U TETIOOOMEHA B
MOJIENIBHEIX DJIEMEHTAX TEIUIOOOMEHHBIX 1
TEMIOBOCIPUHUMAIONIUX YCTPOMCTB.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumuiiHa OTHOCHTCS K OCHOBHOM IMpo(eCCHOHAIBHOW 00pa3oBaTelbHOM IMporpamme
[Tpuxnannas gusuka mia3Mbel U ynpasisieMblil TepMosiaepHblii cunte3 (nanee — OIIOII), HampaBneHus

noarotosku  14.04.01

SlnepHas »dHepreTMka W TEIUIOPHU3UKA,
o0Opa3oBaHue - MarucTparypa.

YPOBEHb 00pa3oBaHUs: BbICIIEE




TpeOGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh — COBPEMEHHBIE METOJIbI MATEMATHIECKOTO MOJCITMPOBAHUS PA3HOOOPA3HBIX (PU3UICCKUX
IPOIIECCOB; — OCHOBHBIE MH(OPMAIIMOHHbBIE TEXHOJIOTHH [T PEIICHUS 33]1a4 MOACITUPOBAHUS
(U3UIECKUX MPOIECCOB, BKIIOYAs IOCTAHOBKY PACYCTHBIX 3314, JUIs aHAJIN3a Pe3yJIbTaToB 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; — METObI IKCIIEPUMEHTAILHOTO UCCIIEOBAHMS TEIUIOTUAPABINYECKIX U
AJIEKTPOMATHUTHBIX MTPOIIECCOB; — BO3MOXHOCTH COBPEMEHHBIX NU3MEPUTEILHBIX CUCTEM.

- YMETh — COCTABJIATH AJITOPUTM PEIICHUS TTOCTABICHHON 3a/1a4H, 3alIPOrPaMMHUPOBATh €T0 WIIN
1o100paTh YK€ U3BECTHBIN MPOrPaMMHBIN MPOTYKT, UCIIOIB30BaTh MACCHB ITOJIYYCHHBIX PE3yIbTATOB
JUISL IPEJICTaBJICHUs UX B HanOoJsee y1o0HOo! s aHaimu3a GpopMe; — MPUMEHSITh OCHOBHBIE METO/IbI,
CIOCOOBI ¥ CPEJNICTBA MOJIYUEHHS, XPaHCHHS, TIepepaOdOTKH HH()OPMAITUH, UCTIOIB30BaTh KOMITBIOTED KaK
CPEACTBO BBIYMCICHUS U 00pabOTKH NH(OPMAINK; — OCYIIECTBIATH TIOUCK M aHAIM3UPOBATH HAYYHO-
TEXHUYECKYIO0 MH(POPMAITHIO C ITOMOIIBIO ¢ Onbnnorpadudeckux u pedepaTuBHBIX 0a3 JaHHBIX; —
NepeBOIUTH MPO(ecCHOHATBHBIE TEKCTHI ¢ MHOCTPAHHOTO S3bIKa HAa PYCCKHIA; — CAMOCTOSITEIBHO
BBIOUPATH THIT IPUOOPOB JIJIsl PEIICHHSI TOCTABJICHHOM AKCIICPUMEHTAIBHOM 3a/1a4H;

PesynbTarel 00yueHus, MOTYICHHBIE TIPU OCBOSHUH JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMYCKHOHN KBaTU(UKAIMOHHON paOOTHI.



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

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 3KCTIEPUMEHTATIbHBIE
U TePMOCTaOHIN3aLUH. YCTaHOBKH U peakTopbl. CUCTEMbI OXJIaXKICHUS
11 TepMmosinepHsie 6 2 - 1 - - - - - 3 - U TEPMOCTaOMIIH3aLIUH.
9KCIIEPUMEHTAJIbHBIE Camocmoamensnoe uzyuenue
YCTaHOBKHU U PEaKTOPBL. meopemuueckozo mamepuana: CTyaeHTaM
1.2 CucTeMbl OXJTaKACHUS 11 2 2 1 - - - - - 6 - HEOOX0MMO IPOBECTH 03HAKOMIICHHUE C
¥ TEPMOCTAOHITH3ALINH. MarepuajiaMy 110 HCCIIeIOBAaHHUSAM B 001acTh
YIIPaBIIIEMOT0 TEPMOSIICPHOTO CUHTE3a H3
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 pasaeny "PexuMbr
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:
N3ydeHne u MOBTOPEHHE OCHOBHBIX MOHATUH,
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
JIOTIOJTHUTEIBLHOTO MaTepHana Mo pa3aeny
"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 ogHO(A3HBIX Cpeaax U Mpu
(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 ] §4.1, §1.2 [[unponuHamuka u
TEMJI000MEH 3aKPY4YEeHHBIX 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: yueOHOE TOCOOHe
IUTSA BY30B TT0 cnenuanbHocTsM "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 HKCIEPUMEHTaJIbHbIE YCTAaHOBKUA. B03MOXKHOCTH
NPUMEHEHUS TEPMOSICPHBIX HCTOYHIUKOB HEHTPOHOB. [ MOpUIHBIE pEaKTOPHL..

1.2. CucreMbl OXJXKICHHUS U TEPMOCTAOMIIH3AINH.

['mapaBianueckas cuctema oxyaxiaeHus peakropa WTOP. Temnopusuyeckue 3amauu
OXJIAXKACHUS M TEPMOCTAOMIIM3AIMM SJIEMEHTOB KOHCTPYKIMH TEPMOSIECPHBIX PEAKTOPOB |
YCTaHOBOK..

2. Ocnoswi IKCnepumermaibHblx Memo008 UCCAe008AHUsL Meni000Mena U 2MODOOMHCIMMKM.

2.1. OCHOBBI 3KCIIEPUMEHTATBHBIX METO0B HCCIIEOBAHUS TEIJIO00OMEHA U THAPOAMHAMUKH.

OKCIEpUMEHT Kak MeToj  uccienoBaHusa. (OCHOBHBIE 3aJayd  AKCIEPUMEHTAIBHOTO
MCCJIEI0BAHMS TEIJIO00MEHA B TEPMOSIIEpHON U siiepHoi sHepreTuke. [locTpoenue mabopaTopHbIX
U HATYpHBIX CTEHJOB. MeToabl Teopuu MNOA0OHUS TPH MOAETUPOBAHUU MporeccoB. CXembl
TUAPABIMYECKUX KOHTYPOB JKCIIEPUMEHTAJBHBIX YCTaHOBOK. CpencTBa M METOAbl M3MEPEHUM
mapamMeTpoB  TEUEHHUs U  TeliooOMeHa. ABTomaTu3amus  JkcrepuMeHta.  OOpaboTka
AKCIIEPUMEHTAJIbHBIX JIaHHBIX..

3. Peoicumuvl meuenus 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 TedeHust U TEII000MEHa.

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. YncneHHoe penieHre TeCTOBbIX 3a/1a4. TernonpoBOgHOCTS;
. Hactpoiika FLUENT. IToctpoenue pacueTHsiX ceTok. [IpeacraBinenue pe3yibTaToB.;
. Pabota c nporpammoii ANSYS FLUENT;
. [lakeThl MpUKIAAHBIX IPOrPaMM I pelieHus 3aaad teromaccooomena (CFD-konpr);
. TypOyneHTHbIEC TEUCHUS;
. KpaTtkas xapaktepucTrka 4ucieHHbIX MeTo10B pemeHust OVYII;
. .Pacuer ruzpaBnnueckoro KOHTypa 3KCIIEpUMEHTAIBHON YCTaHOBKH;
. UucneHHoe pelieHne TecToBbIX 3a7a4. TypOyleHTHOe TeUeHHE;
. Pemenue tecToBbIX 3a1a4. JlamuHapHO€e TeUEHHUE;
10. TennoBo# pacyeT 371€MEHTOB KOHCTPYKIIUI TEPMOSIIEPHBIX PEaKTOPOB U YCTAaHOBOK;
11. Pacuer nHTEHCHU(PHUIMPOBAHHOTO TeTIooOMeHa. PacueT TermooOMeHa B 3aKpy4YeHHOM
MOTOKE;
12. Pacuer TermooOMeHa rpu kureHuH. Kputndyeckue TeraoBble MOTOKU MPH KUIICHUH;
13. Pacuer TemnooOMeHa NMpuU BBIHYKICHHOM TEUCHHH;
14. MaremaTuueckoe oNnKucaHrue IpOLECCOB IMAPOJIMHAMUKHY U TEINIOMaccOOOMEHa;
15. PacueT mossi CKOpOCTH U THIPABIUYECKOTO COMPOTUBIICHUSI Ha THIPOUHAMHUYECKOM
HAa4YaJIbHOM Y4acTKe B KpYyTJIOH TpyoOe;
16. PacueT ruapaBIndeckoro CONpOTUBICHUS MIPH IBUYKEHUH KUKOCTH B KaHanax. Pacuer
THJIPABIMYECKOTO COTIPOTUBIICHUS KAaHAJIOB C MHTEHCHU(HKATOPAMHU.

O 03O L B W

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
3aBUCHMOCTHU JAaBJICHUA HACBINICHHOTO IMapa OT TEMIICPATYPbl HACBIIICHUSA
3. JTaGopatopHas pabota Ne3. M3yueHue MeTOA0B U3MEPEHUS PAcX0/ia )KHUIKOCTH.
HSMepeHI/IG MOTEPb JABJICHHUA ITPU TCUCHUU ) XKUAKOCTHU B KaHaJIaX,
4. JlTaboparopnas pabota Ned. M3ydyenue cuctembl HarpeBa cTeHa. 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 Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena

O1eHOYHOE CPEACTBO

NUCHUILIINHBI (TUTI 1 HAUMEHOBAHME)
3arnaHupoOBaHHBIE Pe3yabTaThl 00yUEHUs MO Kogst (8
JTUCLHUTLIINHE
(B COOTBETCTBHH C pazzaesiom 1) MHIUKATOPOB | COOTBCTCTBUM
cn.3.1)
1234

3HaTth:
OCHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTBI CHCTEM JlaGopatopHas paboTa/3ammra 1a60paTOpHON pabOTHI
TEII000MeHa TEPMOSACPHBIX U TUOPUTHBIX Nel"U3YUYEHUE OCHOBHBIX CUCTEM
YCTaHOBOK U PEAKTOpPOB. MeTo bl TEIUIOTUAPABJIMYECKOI'O KOHTYPA CTEHIA
3KCIEPUMEHTAIIBHOTO U YUCIIEHHOIO WU-1nk-2 + TBC", 3amura naboparopnoit pabotst Ne2 "METO/IbI
MOJICJIMPOBAHUS 3a/1a4 TEYCHHS U TEIUIO0OMEHa B N3MEPEHUA TABJIEHU . OTIPEAEJIEHUE
TEPMOSJIEPHBIX U THOPUIHBIX YCTAHOBKAX U 3ABUCUMOCTHU JABJIEHUA HACBIIIIEHHOTI' O ITAPA
peakTopax OT TEMITEPATYPbI HACBIIIIEHU A"
OcCHOBBI TEOPHH OAHO U ABYX(a3HOTO TEIJI000MEHa, KonTponbnas pabota/Pacuer TeriooOMeHa B TEpMOSAEPHBIX
ruapoanHamMukd. [Ipo6iieMbl 1 porecchl YCTaHOBKax
OXJIKJEHUS U TEPMOCTAOUITU3AIINN IIEMEHTOB N-1nk-2 +
TEPMOSIZICPHBIX PEAKTOPOB U YCTAHOBOK, METOJIbI
WHTEHCU(PUKAIIUU TeTII000OMeHa
Ymersb:
PaccunThIBaTh TETIOBBIE PEKUMBI PAOOTHI Joxnan/3amuTa pac4eTHOTrO 3aJaHus
TETI000OMEHHOTO U TETMJIOBOCIIPUHUMAIOIIETO
000pyIOBaHUS TEPMOSIEPHBIX PEAKTOPOB U
yCTaHOBOK. BeImonHsTh uncnennoe mojaenuposanue | U-1nk-2 +
THIPOIMHAMUKY U TETNIOOOMEHA B MOJIETTBHBIX
3JeMEeHTaX TeTNIOOOMEHHBIX U
TETTIOBOCIPUHUMAIOIIUX YCTPOUCTB
[InanupoBaTh U NPOBOAUTH SKCIIEPUMEHTAIbHBIE JlaboparopHnas pabota/3amura naboparopHoit padoTsr Ne3
WCCTIEI0OBAHUS THIPOIMHAMHUKY U TEIUIOOOMEHA B V-1 + "M3YYEHUE METO/J1OB U3BMEPEHU A PACXOIA
MOJICIIBHBIX JJIEMEHTAX TEIUIOOOMEHHBIX U ' KNIAKOCTU. UBSMEPEHUE ITOTEPH IABJIEHU A TTP1
TEIJIOBOCIPHUHUMAIOIIUX YCTPOKUCTB TEUEHUUM XXMJIKOCTU B KAHAJIAX", 3amuTa
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nabopatopHoii padboTsl Ne4 U3SYUEHUE CUCTEMbI
HATPEBA CTEH/JIA TBC. PACUET TEIUUDIOBOI'O
BAJIAHCA
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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 na6oparopuoii pabotsl Nel"MU3YUEHUE OCHOBHbBIX CUCTEM
TEIUIOTMPABJIMYECKOI'O KOHTYPA CTEH/JA TBC", 3ammura 1abopatopHoil paboTsI
Ne2 "METOAbI UISMEPEHUA JABJIEHU . OITPEAEJIEHUE 3ABUCHUMOCTU
JABJIEHMA HACBIIIEHHOI'O ITAPA OT TEMIIEPATYPHI HACBILIEHW A"
(JTaboparopuas padoTta)
2. 3amuTta nadopatopHoii padotsl Ne3 "M3VUEHUE METOJJOB U3SMEPEHU S PACXOJA
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 JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 TIpoMe:KyTOYHASI ATTECTAIUS 110 TUCHMUIIHHE

Orzamen (Cemecmp Ne2)
OrieHKa 3a OCBOCHHE JUCIUTUIMHBI PACCYMTHIBACTCS HA OCHOBAaHWU Oajlia TEKYIIEro KOHTPOJIS 3a
CEeMEeCTp U OLIEHKH 3a 3K3aMeH 1o ¢popmyie, onpenensemoit BAPC.

B numiom BeICTaBIsIETCS OIICHKA 32 2 CEMECTP.

IIpumeuyanue: OueHOYHBIE MAaTEpUAIbI 110 TUCIMITIIMHE IPUBECHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. lenos, A. B. TeriooOMeH u TupoilMHAMHKa B TEPMOSIEPHBIX YCTAHOBKaX : ydyeOHoe mocoOue
1o kypcy "Tennoo0MeH 1 THIpoJMHAMKKA B TEPMOSIIEPHBIX YCTAaHOBKaX ' MO HAIIPaBJIEHUIO
"Snepuas sHepretuka u rerwnodusuka” / A. B. Jlenos, Hau. uccnen. ya-t "MON" (HUY"MBDN") .
— Mockga : U3n-Bo MOU, 2019 . — 180 c. - ISBN 978-5-7046-2241-3 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=11047;

2. fros, B. B. Tenmoo6mMeH B ogHO(a3HBIX cpesiaX U MpH (Pa30BbIX MPEBPALICHUSX | yueOHOe
noco6ue sl By30B 0 HarlpaBiieHUIo "SnepHas sHepreTuka u rermodusuka” / B. B. SIros . — M. :
Usnarensckuii nom MOU, 2014 . — 542 c¢. - ISBN 978-5-383-00854-6 .;

3. 3ydeHne MeTOI0B HCCIeI0BaHUs TEIUIOTHIPABINYECKUX XapaKTEPUCTHK B MOJIETISX
TEIUIOBBIACISIONINX KaHAJIOB SACPHBIX PEAKTOPOB. : 1a00paTOPHBIN MPAKTUKYM I10 HAIIPABICHHIO
"Snepnast sHepreTuka u remwnopusuka” / A. H. Bapasa, A. B. Jlenos, A. B. 3axapenkos, A. T.
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Komog, Ham. uccnen. yu-t "MOU" ; pea. A. H. Bapasa . — M. : U3g-so MDU, 2017 . — 54 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl

d=8828;

4. SIroe B.B.- "TemnooOmen B oqHOGa3HBIX cpenax ¥ npu (pa3oBbIX MpeBpalieHus X",
HznarenscrBo: "MOUN", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012451.html.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;
3. Windows / OnepannonHas cucrema cemeiictpa Linux;

4. Ansys /| CAE Fidesy;

5. Maiinn BuneokoHndepeHmm.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaIbHble 0a3bl JAHHBIX H HH(POPMALMOHHO-

CIIPaBOYHBIC CUCTEMBI:

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

2. 9BC "YHuBepcurTerckas 6u0J1M0TEKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

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

5. ba3a nanHbIX )KypHaJioB u3nareanscTBa Elsevier - https://www.sciencedirect.com/
6. Di1ekTpoHHbBIE pecypchbl U3AaTeabcTBa Springer - https://link.springer.com/

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

8. baza nannbix Scopus - http://www.scopus.com
9. HanmoHabHas JJ1eKTPOHHAas OudmoTeka - https://rusneb.ru/
10. XKypuau Science - https://www.sciencemag.org/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep aynuropun, Ocnamenne
HAaHMEHOBaHHe
VYyeOnble ayautopun | A-110, BeruucnurensHas | CTOJ mpenojaBatessi, CTOJ KOMIBIOTEPHbIH,
JUIS TPOBEJICHUS nabopaTopus CTyJI, TOCKa MHTEPAaKTUBHAs, KOMIIBIOTEPHAS

JIEKIIMOHHBIX 3aHITUU
U TEKYILETO KOHTPOJIA

CETh C BBIXOJI0M B HHTepHeT,
MYJIbTUMEIMUHBINA IPOSKTOP, YKa3Ka
Ja3epHasi, MHOTO(QYHKIIMOHAIbHBIN IIEHTP,
cepBep, KOMITBIOTEP MEePCOHABHBIN,
MPUHTEP, HAOOPHI IEMOHCTPAIIMOHHOTO
o0opynoBaHus

VY4eOHble ayautopun
U1 IPOBEICHUS
MPAKTHYECKIX
3ansatuii, KP u KII

A-110, BeruuciurennHas
nabopatopus

CTOJI MIPETIOIaBaTelIsl, CTOJI KOMITBIOTEPHBIH,
CTYJI, IOCKa MHTEPAKTUBHAS, KOMITBIOTEPHAs
CETh C BBIXOJA0OM B HHTepHeT,
MYJIbTHMEIUHHBII TPOEKTOP, YKa3Ka
Ja3epHasi, MHOTO(QYHKIIMOHAIbHBIN IIEHTP,
cepBep, KOMITBIOTEP MePCOHANIbHBIN,
MIPUHTEP, HAOOPHI IEMOHCTPAIIHOHHOTO
o0opynoBaHus

VY4eOHble ayAUTOPUHI
TUTST TIPOBEICHUS
71a00paTOPHBIX
3aHATHI

Kpuonenrp-102, Y4yeGHo-
HayyHas JlabopaTopus
TEIJIO00OMEHA B SJICPHBIX U
TEPMOSIZICPHBIX PEaKTOpax

CTYyJ, 000pyI0BaHUE yueOHOE, TEXHHUUYECKas
anmnapaTtypa, UHBEHTaph
CHeUaIN3UpOBaHHBIN
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Kpuonentp-206, 207,
Y4eOHO-HayuHas
nabopaTopus
TETI000MEHA B SJIEPHBIX
TEPMOSIIEPHBIX PeaKTOpax

Kpecyo pabouee, CTOJ, CTYJ, mKad 1ist
JOKYMEHTOB, KOMITBIOTEpHAs CETh C
BbIX0JI0OM B MIHTEpHeET,
MHOTO(YHKIIMOHATHHBIN IICHTD,
obopynoBaHue yueOHOE, TEXHHUECKas
anmaparypa, KOMIIBIOTep IEPCOHABHBIH,
IPUHTEP, MHBEHTAPh CIICIUAIN3UPOBAHHBIN

Y4eOHble ayAUTOPUHI
ISl IPOBEICHHUS

A-309, Aynuropus s
MIPOBEICHUS

CTOJI ITPETIOIaBaTelsl, CTOJ, CTYJI, JOCKA
MeJIoBast

MIPOMEKYTOUHOMU MPAKTUYECKUX 3aHATUI
aTTecTaluu
ITomemenus s A-110, BoruncnuTenbHas | CTOJ IPENOAABATENS, CTOJI KOMIIBIOTEPHBIH,
CaMOCTOSITEIIbHOM naboparopust CTYJ, TOCKa MHTEPAKTUBHAs, KOMIIBIOTEPHAS
paboThI CeTh C BbIXOJIOM B MIHTEpHET,
MYJIBTUMEAUMHBIN POSKTOP, YKa3Ka
na3epHasi, MHOTO() YHKIIMOHAIBHBIN IICHTD,
cepBep, KOMITbIOTEP MEPCOHATbHBIH,
MPUHTEP, HAOOPHI IEMOHCTPALMOHHOTO
0o0opynoBaHus
[Tomemenus st A-208, Kpeciio pabouee, pabodee MecTo
KOHCYJbTUPOBAHUS [IpenogaBaTenbckas COTPYJIHUKA, CTOJ, IKa( sl TOKYMEHTOB,

KOMITBIOTEPHAS CETh C BBIXOJOM B
WHTepHeT, KOJIOHKU, KOMIIBIOTED
IIEPCOHAIIBHBIN, IPUHTEP

ITomentenus mis
XpaHeHus
o0opynoBaHus U
y4eOHOr0 MHBEHTaps

A-025, KnamoBka
1ab0paToOpHOTO
o0opynoBaHus

CTCIIAaXK, O60py,[[0BaHI/Ie
CIICHHUAIM3UPOBAHHOC
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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 TEMIIEPATYPHI HACBIIIEHU A"
(JTaboparopnas paboTa)

Pacuer tennoobmena B TepMosifiepHbIX yeraHoBKax (KontponbpHas pabora)

3amuta naboparopaoit padotsl Ne3 "M3YUEHUE METO/I0B U3SMEPEHU A PACXO/JA
XKNIAKOCTU. USMEPEHUME ITOTEPH JABJIEHU S TP TEYEHUU XXUJIKOCTU B
KAHAJIAX", 3amuta na6oparopaoii padotsl Ne4 UI3YUYEHUE CUCTEMbBI HATPEBA
CTEHJA TBC. PACYET TEIIJIOBOI'O BAJIAHCA (JIabopaTtopHnas pabota)

3ammura pacuyeTHoro 3ananus (okman)

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 TEPMOSACPHBIX PEaKTOPaX U YCTAaHOBKAX.
MeTo 16l MHTEHCU(PUKAITUN TEITIO0OMEHA U KPUTHUSCKUX
TEIUIOBBIX MTOTOKOB MPH KUIICHUH.
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.

17



4.1

YucneHHOe MOJETUPOBAaHUE TEUEHHS U TEMJI000MEHa B
AJIEMEHTaX KOHCTPYKLHUH TEPMOSAEPHBIX PEAKTOpax U
yYCTaHOBKaX.

Bec KM, %:

20

20

20

40
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