MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
denepanbHOe roCyJapCcTBEeHHOE 010:KeTHOE 00pa3oBaTe/IbHOE YUpeKAeHne
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienune moarorosku/cnenuaibHocth: 14.04.01 SinepHas 3HepreTuka u Temiopunka

HanmenoBanue oopa3oBarteibHoii nporpammbl: Ilpukiaagnast GpuzMka miia3Msl M yNpaBiasieMblil TepMoOsiIepPHBIT
CHHTe3

YpoBeHb 00pa3oBaHus: Bbiciiee 00pa3oBaHUe - MATHCTPaTypa

®opma o0yuenusi: Ounas

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

Baok: Baok 1 «/Iucuuniaunbl (MoxyJm)»
Yacrp 00pa3zoBaTebLHOM .
Yacrsb, popmMupyeMas ydyacTHUKAaMHU 00pa30BaTe/IbHbBIX OTHOLIEHUI
NPOrpaMmblI:
Ne qucumnIMHbI 10 yyeOHOM
A y y B1.4.01
IJIaHY:
Tpyr0eMKOCTb B 3a4€THBIX
Py 2 cemectp - 6;
e/IMHHIIAX:
Yacos (Bcero) mo yued0HoM
( ) oy y 216 4yacos

IUIAHY:
Jlekuuu 2 cemecTp - 32 yaca;
IIpakTnyeckue 3aHATHSA 2 cemecTp - 32 yaca;
JlaGopaTopHble pa6oThI 2 cemecTp - 16 yacos;
Koncynbranumn 2 cemecTp - 2 yaca;
CamocrosiTesbHasi padora 2 cemecTp - 133,5 yaca;

B TOM uncJje Ha KII/KP He NMpeyCMOTPeHO0 YUeOHbIM IVIAHOM
WHas koHTakTHasi padoTa NPOBOANTCS B PAMKAX YaCOB ayANTOPHBIX 3aHATHUI

BKJIIOYas:
JlabopaTopHasi paGora
KonTposabHnas padora
Jloxaan
IIpoMeskyTOouHast aTTecTalUsA:

IK3aMeH 2 cemectp - 0,5 yaca;
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IMPOI'PAMMY COCTABNIJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Jenos A.B.
HpeHOI[aBaTeJ'IL WaenTudmKaTop R72c90f41-DedovAV-d71cc7f4 A.B. HGHOB
(1OIKHOCTB) (moanuce) (pacuudpoBka

TIO/AITUCH)

COI''TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
P%,KOBO'HHTCHB o CeeneHua o Bnagensue L3N M3U M B
00pa3oBaTCIbHOU Brageney TyKalleBCKMiA M.B. " .
IIpOrpaMMbI Wpentudukatop  R@db7e3cb-LukashevskyMV-6844ab J-[yKaH_[eBCKI/II/I
(JI0JDKHOCTB, y4EHasi CTEIIeHb, yYEHOe (moanuce) (paciudpoBKa MOIIHCH)
3BaHKE)

3aBeyIOIIMI BBITYCKAIOIICH
KadeIpbl

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Nenos A.B.

MOl ¢

Waentuduratop

R72c90f41-DedovAV-d71cc7f4

A.B. Jlenos

(IOIKHOCTb, YUeHasl CTENeHb, YUCHOE
3BaHKE)

(moamnuce)

(paciudpoBKa MOIIHCH)



1. HEJIX 1 3AJAYHN OCBOEHUA JUCIIUITJIMHbI
Henb ocBoeHUs1 IMCUMINIMHBI. I3ydeHue TEIUIOIMAPABINYECKUX IIPOLIECCOB U METOAOB MX
MOJIEJIMPOBaHUs B 3a7ja4ax TEPMOSIEPHOMN U SIIEPHON DHEPIETUKHU.

33[[3‘11/1 AUCHHUIIIMHBI

- OcBOoeHHUE METO/I0B OXJIKICHHUS U TEPMOCTAOMIIN3ALIUN JIEMEHTOB KOHCTPYKIIMMA
TEPMOSIIEPHBIX YCTAHOBOK U PEAKTOPOB.;

- OcBOeHHUE METO/I0B HKCIIEPUMEHTAILHOTO U PACYETHOI'O MOJICTTMPOBAHUS TEINIOOOMEHa U
TUAPOJUHAMUKH B JIEMEHTAX KOHCTPYKIIUN TEPMOSIEPHBIX YCTAHOBOK U PEAKTOPOB.;

- [IpnoOpeTeHre HaBBIKOB TEIJIOTHAPABINYECKUX PACYETOB PEabHBIX KOHCTPYKIUH. .

®opmupyembie y 00y4aronierocsi KOMNneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHIi:

Koa u HamMeHOBaHHUe
KOMIIeTeHIIUH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

[1K-2 Criocob6eH npuMeHSTh
pacueTHO-TEOPETUUECKUE
METO/IbI U
AKCTIEPUMEHTAIIbHBIE
HABBIKU UCCIIEOBAHUS
IIPOLIECCOB, UCIIOJIB3YEMBIX
B ATOMHOM 2HEPreTuKe,
TEPMOSIICPHBIX
HCCJICIOBAHMSIX,
MJIa3MEHHBIX YCTAaHOBKAX

N/1-1nk-2 Bnageer meTomamu
MOJIETTUPOBaHUS (PU3UUECKUX
MPOIECCOB B DJIEMEHTAX
KOHCTPYKIIUN TEPMOSIIEPHBIX U
SJIEPHBIX YCTAHOBOK U
pEaKTOpOB

3HATh:
- OCHOBBI TEOPUU OJTHO U ABYX(Ha3HOTO
TEII000MEHa, THAPOANHAMUKH.
[TpoOGnembl 1 IpoIIeCChl OXITKACHUS U
TEPMOCTAOMIIN3AIIMHU DIIEMEHTOB
TEPMOSIIEPHBIX PEAKTOPOB U YCTAHOBOK,
METO/Ibl MHTEHCU(PHUKALIUU TETIIOO0OMEHA;
- OCHOBHBIE KOHCTPYKTHUBHBIE 3JIEMEHTHI
CUCTEM TEIJIO0OMEHA TEPMOSICPHBIX U
THOPUTHBIX YCTAHOBOK U PEAKTOPOB.
MGTOI[I)I SKCHICPUMCHTAJIIBHOT'O 1
YHCJICHHOTO MOJICIIMPOBAHUS 33134
TEUEeHN U TEIIOOOMEHA B TECPMOAICPHBIX
Y TUOPHUJIHBIX YCTAHOBKAX M PEaKTOpax.

YMETh:
- [lmtannpoBaTe ¥ NPOBOIUTH
AKCIIEPUMEHTATbHBIEC UCCIIECTOBAHUS
TUAPOANHAMHKHU U TeII0o0OMeHa B
MOJIETIbHBIX DJIEMEHTaX TeTIOOOMEHHBIX U
TEIJIOBOCIIPUHUMAIOIIUX YCTPOUCTB;

- PaccunThIBaTh TEIIOBBIE PEKUMBI
paboTHI TETUIOOOMEHHOTO U
TEIMIOBOCIIPUHUMAIOIIETO 000pYI0BaHUS
TEPMOSIJICPHBIX PEAKTOPOB M YCTAHOBOK.
BBINOTHATE YKCICHHOE MOJIETUPOBAHHE
TUAPOAMHAMUKH U TETJIO0OMEHA B
MOJIETIbHBIX DJIEMEHTAX TETIOOOMEHHBIX H
TEIJIOBOCTIPUHUMAOIINX YCTPONCTB.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccHoHaNbHOW 00pa3oBaTebHONW Mporpamme

[Mpuxnagnas gusmka mia3Mel ¥ yrpaBiseMblii TepMosiiepHblii cunte3 (nanee — OIIOII), nanpaBieHus

noarotoBku  14.04.01

SnepHas osHepreTHka U TemIo(u3MKa,
o0Opa3oBaHue - MarkucTparypa.

YPOBEHb O00pa30BaHUsA: BHICIICE




TpeboBaHMsI K BXOJHBIM 3HAHUSIM U YMEHHSIM:

- 3HaTh — COBPEMEHHBIE METO/Ibl MATEMATUYECKOTO MOACTHUPOBAHUS PA3HOOOPA3HBIX (PU3NIECKUX
IPOLIECCOB; — OCHOBHbIE MH(POPMALIMOHHbIE TEXHOJIOTHH JUI PELIeHU 3a7a4 MOAEIUPOBAHUS
(U3UUECKUX MPOIECCOB, BKIIIOYAs IOCTAHOBKY PACYETHBIX 337134, /Ui aHAJIN3a Pe3yabTaToB U
IpEeCTaBICHUs UX B BU3yaJbHOM rpaduueckoil popme B BUe Auarpamm, rpaukoB, 4epTexei; —
MHOCTpPAHHBIH SI3BIK B 00beMe, HEOOXOTUMOM JIJISl OCYIIECTBICHUS KOMMYHHUKAIMH B OBITOBOM 1
npodeccuoHaIbHOM cepax; — MEeTO bl FKCIEPHUMEHTAILHOTO UCCIIEA0BaHMSI TEIUIOTUAPABINYECKIX U
3IIEKTPOMArHUTHBIX IPOIIECCOB; — BO3MOKHOCTH COBPEMEHHBIX H3MEPUTEIBHBIX CUCTEM.

- YMETb — COCTABJIATh AJITOPUTM PEIICHUS OCTABIEHHOM 3a/1a4M, 3alIpOrpaMMUPOBATh €0 WIN
o00paTh YK€ U3BECTHBIN MPOrPaMMHBIN MPOTYKT, UCIIOIB30BaTh MACCHB IOJIYYEHHBIX PE3YIbTaTOB
JUIs IpeJICTaBJIeHUs UX B HauboJsee y1o0HON A1 aHanu3a GpopMe; — IPUMEHATh OCHOBHBIE METO/IBI,
CHOCOOBI ¥ CPENICTBA MOJIyUEHHS, XpaHEHHS, TIepepaObOTKU HH(OPMAIIH, UCTIONB30BaTh KOMITBIOTEP KaK
CPEACTBO BBIYMCIIEHUS U 00pabOTKH HH(OPMALMK; — OCYILECTBIIATH IIOUCK M aHAIM3UPOBATh HAYYHO-
TEXHUYECKYI0 HH(POPMAIUIO C MOMOIIBI0 ¢ Oubnuorpadudeckux u pedeparuBHbIX 0a3 JaHHBIX; —
IePeBOUTH NPO(ECCHOHAIBHBIE TEKCTHI ¢ UHOCTPAHHOI'O SI3bIKa HAa PYCCKHI; — CAaMOCTOSITEIbHO
BbIOMpaTh TUII TPUOOPOB /JIsl PELLIEHUS TOCTAaBICHHON IKCIEPUMEHTAIbHOM 3aauu;

Pe3ynbraThl 00y4eHus, MOJTy4YE€HHbIE P OCBOCHUH TUCLUILIMHBI, HEOOXOAMMBI IIPU BBIITOJHEHUN
BBIITYCKHON KBaTH(PUKAMOHHOM PabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OOm1ast TpyI0EMKOCTh JUCIUILIHBI COCTABISAET 6 3aUETHBIX eUHUIL, 216 gacos.

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

Paznensl/TeMbl § 5 o K 5 C
Ne JUCTIATUTHHBL/ (pOpMBI g 2| 8 OHTaKTHai paboTa P CopneprkaHue caMOCTOSTENTFHON paboThl/
/1 IIPOMEKYTOIHOM o &| 3 Koncyubranms NKP PaGora s | LOATOTOBKA K METONYECKUE yKa3aHMUs
aTTeCTAIIH 8 g | © |Jlex | Jlab | Ip KIIP - VIKKI | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 TepmosinepHbIe 17 2 4 2 2 - - - - - 9 - CamocmosamensHoe usyuenue
9KCTIEPUMEHTAJIbHBIC meopemuyueckozo mamepuana: VIzyaenne
YCTaHOBKH U PEAKTOPHI. JIOTIOJTHUTENBHOTO MaTepHaia o pa3zieiny
CucTeMbl OXJIaXIECHUS "TepMosAEpHbIE SKCIIEPUMEHTAIILHBIE
¥ TEpPMOCTAOMITH3ALIIH. YCTaHOBKH 1 peakTopbl. CHCTEMBI OXJIaXICHHS
11 TepMmosinepHbIe 6 2 - 1 - - - - - 3 - U TEPMOCTaOMIIH3aLIUH.
9KCTIEPUMEHTAJIbHBIC Camocmoamenvroe usyuenue
YCTaHOBKH U PEaKTOPBI. meopemuueckozo mamepuana: CTyneHram
1.2 CuHcTeMBbl OXJIAXICHUS 11 2 2 1 - - - - - 6 - HEO0XOIMMO MPOBECTU O3HAKOMIICHHE C
Y TEPMOCTAOHITH3ALIUH. MarepualiaMt 110 MCCIIeIOBaHUsSIM B 001acTH
YIPaBISIEMOT0 TEPMOSIJIEPHOTO CHHTE3a U3
PEKOMEHIOBaHHOM JINTEPATYPHI.
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], 7-21, 22-45, 157-172
2 OCHOBHI 40 4 12 2 - - - - - 22 - Iloozomogka Kk 1abopamopnoil pabome:
9KCTIEPUMEHTABHBIX JlabopaTopHsie paboTa BEIITOIHAETCS IO
METOJIOB UCCIICOBAHUS rpaduky B TeueHue cemectpa. Jis gomycka k
TEII000MEHA U Teky1eil 1abopaTopHoil paboTe HEOOXOIUMO
THAPOJMHAMUKH. 03HaKOMHUTHCS C €€ COJIepIKaHueM, IOATOTOBUTh
2.1 OcHOBHI 40 4 12 2 - - - - - 22 - IIPOTOKOJI BRIMTOJTHEHUS paboThl. Onncanne
9KCIEPUMEHTATBHBIX 71a00paTOPHBIX pabOT MPEICTABICHO B

METOOB HCCJIEIOBAHMS
TEII00OMeEHA U
TUIPOIMHAMUKH.

[M3yueHne MEeTOI0B UCCIIeIOBAHIS
TETUIOTUAPABINUECKUX XapaKTEPUCTUK B
MOJIETISIX TETUIOBBIICIISIFOIINX KaHAJIOB SIEPHBIX
PEaKTOpPOB. : JJAOOPaTOPHBIA MPAKTHKYM IO
HarnpasleHulo "SnepHas sHepreTuka u
teriodusnka" / A. H. Bapasa, A. B. Jlenos, A.
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B. 3axapenxos, A. T. Komos, Ham. nccnen. ya-T
"M3U" ; pen. A. H. Bapasa . — M. : U31-Bo
MDBU, 2017 .- 54 c.].

CamocmoamenbHoe uyuenue
meopemuueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEILHOTO MaTepuana o pa3aeny
"OCHOBBI SKCIICPUMECHTAILHBIX METOJIOB
HCCIIE0BaHUs TEIJIO00OMEHA U
rugpoanHaMuKH" pasnen 3 [MHKeHepHsIi
SKCIEPUMEHT B IIPOMBIIIUIEHHON TETIIOTEXHUKE,
TEIUIOPHEPTETHKE U TEIUIOTEXHOJIOTHSX :
y4e0OHOe mocoOue A By30B 110 HAIIPABICHHUIO
140100 "Tennosnepreruka" Cemenos b. A.
Cepust: YaeOHuKH 1151 By30B. CriennanbHas
nmuteparypa M3natensctBo: Jlans, 2013 . ISBN
978-5-8114-1392-8 ]

Iloozomoeka pacuemmuuvix 3a0anui:
Heo0x011MO0 BBIIOIHUTL 000CHOBAHHUE
METOJI0B IKCIIEPUMEHTATBHOTO UCCIICIOBAHUS
THIPOJAMHAMUKH U TEIIOOOMCHA B 3aaHHBIX
KOHCTPYKTHUBHBIX JIEMEHTAX TEPMOSICPHBIX
YCTaHOBOK, pacCUNTATh THAPABIHYECKOE
COTIPOTHUBIICHUE KOHTYPA, II0100paTh
CTaHIApTHBIE SJICMEHTHI.

Tloozomosxa Kk meKkywemy KOHmpo.iio:
IToBTOpenne maTepuana 1o paszaeny "OCHOBBI
9KCIEPUMEHTAIBHBIX METO/IOB UCCIICIOBAHUS
TEMI000MeHa U TUAPOJMHAMHUKH. "

H3yuenue mamepuanog 1umepamypHslx
UCHOUHUKOB:

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

Pexxumel TeueHus U
TemIooOMeHa.
Oco0eHHOCTH TEUEHHS
U TEIUI00OMEHA B
TEPMOSITIEPHBIX
peakTopax u

74

20

12

40

Iloozomoeka K meKywiemy KOHMpOJiio:
IToBTOpenue maTepuana mno pasaeny "PexumMbl
TeueHus U TermroodMena. OcoOeHHOCTH
TEYCHUS U TEIIO0OMEHA B TEPMOSICPHBIX
peaKTopax U ycTaHOBKax. MeTobl
MHTEHCU(PHUKAIIUN TETII00OMEHA U KPUTHIECKIX
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ycTaHOBKax. Metozsl
MHTCHCU(UKAIIH
TerooOMeHa 1
KPUTHYECKHUX TEILIOBBIX
HOTOKOB IPU KUTICHHU.

3.1

PexxuMbl Te4eHus U
TemIooOMeHa.

22

12

3.2

Oco0EeHHOCTH TEUEHUS
U TEII000OMEHA B
TEPMOSITIEPHBIX
peakTopax u
yCTaHOBKaXx.

26

14

3.3

MeTtoabl
MHTCHCU(UKAIIH
TermIooOMeHa 1
KPUTHYECKIX TEIUIOBBIX
MOTOKOB TIPH KUTICHHU.

26

14

TEIUIOBBIX ITOTOKOB IIPH KUTICHHUH."
Ilo0zomoeKka K npaKmu4ecKum 3aHAMUAM:
N3ydeHne u MOBTOPEHHE OCHOBHBIX MOHATUH,
onpeneneHuii u popmyin pazaen 2.1 [demnos,
A.B. Tennoo6MeH U rUApOJHAMUKA B
TEPMOSIZIEPHBIX yCTaHOBKaxX. YueOHoe rmocobue.
M.: U3parensctBo MOU, 2019.— 180 c.]
CamocmoamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraa 1o paserry
"PeXUMBI TEUCHHS U TETIOOOMEHa.
OCoOCHHOCTH TEUCHHS U TEIUIOOOMEHA B
TEPMOSICPHBIX peaKTOpax M yCTaHOBKAX.
MeToapl HHTCHCU(HUKAIINH TeII000MeHa U
KPUTHYCCKHX TEIUIOBBIX MOTOKOB MPH
kuneHuu." rioasa 7, riasa 8, §6.12
[TemmooOMeH B oqHO]A3HBIX CpeAax U Mpu
(ha30BBIX PEBPAIICHHSX : YUeOHOE MocoOue
JUJIs1 By30B T10 HampasieHuro "SnepHas
sHepreTuka u teriodusuka" Asrop: Sros B. B.
WUzparensctBo: U3n. njom MOU I'ox usnanus:
2014 Ilon. mapexc: YK 536 51301 ISBN: 978-
5-383-00854-6 ] §4.1, §1.2 [I'umpoanHaMuUKa 1
TEIUI00OMEH 3aKPYYCHHBIX TOTOKOB B KaHAJIAX
SIIEPHO-PHEPTETHUECKUX YCTAaHOBOK ABTOP:
Murpodanosa O. B. M3garenscTBo:
®usmariut [N'og m3panus: 2010 ITon. uagekc:
YJIK 532 M672 ISBN: 978-5-9221-1223-9]
rinaBa 9 [TemnooO6MeH B SepHBIX
SHEPreTHUECKUX YCTAaHOBKAX: ydeOHOe ocobue
JUTsI BY30B 10 crienuanbHocTsIM "Termnodusnka"
1 "ATOMHBIE JIEKTPUUECKHE CTAHLIUU 1
ycraHoBkH" HanpasneHus "TexHudeckas
¢msuxa" Astop: IleryxoB b.C., I'enun JL.T.,
Koganer C.A., ConosbeB C.JI. U3narenscTBo:
Uzn-so MOU IN'ox m3panus: 2003 Ilo. nHACKC:
YK 621.38 T343 ISBN: 5-7046-0843-4]
[ToaroToBKa OTBETOB Ha KOHTPOJILHBIE BOITPOCHI
raBsl 3 [[lenos, A.B. TermooOmeH u
THIPOJIMHAMUKA B TEPMOSJICPHBIX YCTAHOBKAX.

7




VYuebnoe nocodue. M.: M3gatenscteo MOU,
2019.- 180 c¢.]

H3yuenue mamepuanos 1umepamypHsLx
UCHMOYHUKOB:

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

YucneHHoe
MOJICITUPOBAHUE
TEYEHUS U
TemI000MeHa B
3JIEMEHTAX
KOHCTPYKLHUH
TEePMOSACPHBIX
peaxkTopax u
YCTaHOBKaX.

49

16

29

4.1

UucnenHoe
MO/JICTTMPOBaHNE
TEUSHHUS U
TermIooOMeHa B
ANIeMEHTax
KOHCTPYKLHUH
TEPMOSAEPHBIX
peakTopax u
yCTaHOBKaXx.

49

16

29

Ilooz0mogka 0oxknada, evicmynienus:
PacuerHOe 3a1aHue, BBIOJHEHHOE B IIEJIOM
y4eOHO# rpynmoii, Heo6X0IuMO 0POPMHUTH B
BHU/I€ HAYYHOTO OTYETA, TIOATOTOBUTH CIMHYIO
MIPE3EHTAINIO BBICTYIIIICHUS, IPE/ICTaBUTD
pe3yNbTaThl B BUJE AOK/IAAa HA KOHPEPEHIHIO.
Ilo0z0mogKa K npaKmu4eckum 3aHAMUAM:
W3yuenne marepuana no paszaeny "Yucinennoe
MO/JICTIMPOBAHUE TEUSHHUS U TEIUIOOOMEHa B
3JIeMEHTaX KOHCTPYKLUH TePMOSAECPHBIX U
SIIEPHBIX PEAaKTOPOB M YCTaHOBOK." MOJrOTOBKA
K BBITTOJIHEHUIO 33JJaHUH Ha MPAKTUYECKUX
3aHATHAX [[IpakTHyeckue 3aHATHS MO
YHUCIICHHBIM METOJ[aM HCCIIEI0BAHNUS IIPOLIECCOB
TEIIoMaccooOMeHa yaeOHOe IToCcoOre 110 Kypey
"UucneHHble METOIbI UCCIIEIOBAHUS IPOLIECCOB
TEII000MeHa" TI0 HAIIPaBICHUIO
"TernnosHepreTvka 1 TeIIOTEXHUKA"
UzparensctBo: U3n-Bo MOU AxThIeB U. A.
Tlonp w3ganms: 2013]

IlodzomogKa K meKyuiemy KOHmpoo:
IToBTOpEeHue MaTepuana no pasaeny
"UrcneHHOe MOIETTMPOBAHUE TEUEHUS U
TEIUI00OMEHA B 3JIEMEHTaX KOHCTPYKITHH
TEPMOSIEPHBIX YCTAHOBOK."
Camocmoamensroe usyuenue
meopemuueckozo manepuana: Nzydenve
JIOTIOJIHUTENBHOTO MaTepuaa o pasjaery
"YucneHHOe MOAEIHPOBAHNE TEUEHUS U
TEII000MEHa B dJIEeMEHTaX KOHCTPYKLUH
TEPMOSIIEPHBIX U SIEPHBIX PEAaKTOPOB 1
ycranoBok." [ITarankap C.B. UucnenHoe
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pelieHne 3a1a4 TEIIONPOBOAHOCTH U
KOHBEKTHBHOTO TEIUIOOOMEHA P TEYCHUH B
kaHanax: [lep. ¢ anrn. E.B. Kanabuna; nox pen.
I''T'. flupkoBa. — M.: U3marensctBo MOU,
2003. —312¢c.,]

Iloozomoeka pacuemuuvlx 3a0aHuiL:
Heo6Xx011MO0 BEIIIOIHUTE YACICHHOE
MOJICIIUPOBAHKE TCUCHHS U TEIIO0OOMCHA B
KOHKPETHBIX 3JIEMEHTAX KOHCTPYKLUI
TEPMOSICPHBIX YCTaHOBOK. CTyqeHTaM
HEO0XOIUMO Pa300paTh MOCTAaHOBKY 3a/1avH,
BCIIOMHUTb NPUMEPDI PELIEHUS AHAJIOTUYHBIX
3a/1a4 Ha MPAKTUYECKUX 3aHATUAX, IPOBECTU
pacueTsl 1o 3a1aHII0 U 0QOPMHUTH PE3yIbTATHL
H3yuenue mamepuanos aumepamypHslx
UCHOYHUKOG:

[1], 26-34
[2], 56-73, 86-89
Ok3aMeH 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 1335

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHtyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymumii koHTposb; [TA — npomexyTrouHas

aTTeCTanuAa




3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. TepmosdepHble SKcnepuMeHmanbHvle YCmanosku u peakmopbvl. Cucmembl 0XaaicoeHus u
MepMocmaduIU3ayuu.

1.1. TepmosiiepHbIe SKCIIEPUMEHTAIbHBIE YCTAHOBKHU U PEAKTOPHI.

[lepcniekTUBBI pa3BUTHS IHEPTETUKU. BO3ZMOKHOCTH HCIIONB30BAHUSI SHEPTUU TEPMOSJEPHOTO
cuHTe3a. Ymupasisgembii TepmosinepHbiii  cunte3 (YTC). Konmenmuu YTC. Knaccudukanus
TEPMOSIICPHBIX  peakTopoB. TepMosiiepHbIe SKCHEPUMEHTAIbHBIE YCTAaHOBKU. Bo3moxkHOCTH
MPUMEHEHHUS TEPMOSICPHBIX UCTOYHUKOB HEUTPOHOB. | MOpUIHBIE PEAKTOPBL. .

1.2. CucteMbl OXJTOKACHUS U TEPMOCTAOUITU3AIUH.

I'mppaBnuueckas cucrema oxjaxaeHus peaktopa HWTOP. Temnodusuueckne 3amaun
OXJIAKJCHUS W TEPMOCTAOMIHM3AIMM DJIEMEHTOB KOHCTPYKIUU TEPMOSACPHBIX PEAKTOPOB H
YCTaHOBOK..

2. OcHO8bl 3KCNepUMEHMAaIbHbIX Memo008 UCCAe008AHUsSL MEena1000MeHa U 2UOPOOUHAMUKIU.

2.1. OCHOBBI SKCTIEPUMEHTANIBHBIX METOJIOB UCCIEI0BaHMUS TEINIO0OOMEHA U THAPOAUHAMUKH.

OKCHepUMEHT Kak MeToj ucciefoBaHus. OCHOBHBIE 33Jayd  AKCIEPUMEHTAIBLHOTO
HCCJIEIOBaHMSI TETNIOOOMEHa B TEPMOSIEPHON U siiepHOii sHepreTuke. [locTpoeHune nabopaTOpHBIX
U HAaTypHBIX CTEHAOB. Meroabl Teopuu MoA00HS MHpPU MOJAEIUPOBAHUU MpoleccoB. Cxembl
TUAPABIMYECKUX KOHTYPOB 3KCIEPUMEHTAIbHBIX yCcTaHOBOK. CpeAcTBa W METOAbl H3MEPEHUU
mapaMeTpoB  TE€UeHHMS M TermiooOMeHa.  ABromaru3anusi — dkcnepumenta.  OOpaboTka
9KCIIEPUMEHTANLHBIX JaHHBIX..

3. Peowcumbl meuenus u mennooomena. Ocobennocmu meyeHus u meniooomMena 8
mMepMOosI0epHbIX peakmopax u ycmanoskax. Memoowi unmencuguxayuu menioobmena u
KPUMUYECKUX Meni08blX NOMOKO8 NPU KUNEHUU.

3.1. PexxuMBbl TeueHUs U TeI000MeHa.

3aKOHOMEPHOCTH TEYEHHUs JKUIKOCTeW M ra3oB. KOHBEKTUBHBIN TemsiooOMeH B OfHO(]a3HOU
cpeae. TemnmooOMeH mpu TeyeHMM B KaHamax. TemnooOMeH npu (a3oBbIX IPEeBpAIIEHUSX.
TermioHocHTENM B TEPMOSAJEPHBIX peakTopax M YyCTaHOBKaX. KulleHne B TIOTOKE CHIIBHO
HEJIOTPeTOM 710 TeMIepaTypbl HachIleHUs XHUIKOCTH. Kpusuc TtemnooOMeHa HpHU KUIEHHU.
MeTtonuku pacuera TemI000MeHa U KpUTHYECKHUX TEIJIOBBIX Harpy3oK..

3.2. OcobeHHOCTH TeUeHHS U TEeMJI000MEHa B TEPMOSJIEPHBIX peakTopax M yCTaHOBKaX.

Pe3ynbTaThl SKCIIEPIMEHTOB IO OXJIAKICHUIO TPOTOTHUIIOB TETTIOBOCTIPUHUMAIOIINX JJIEMEHTOB
NUTOP. Metoasl nHTeHCU(UKALUS TEII000MEHAa U YBEIMYEHUS! KPUTHUYECKUX TEIJIOBBIX MMOTOKOB
(KTII), npennaraemsie ayigs UTOP..

3.3. Metoibl UHTEHCU(UKALIUY TETUIO00OMEHA M KPUTUYECKUX TEIUIOBBIX TOTOKOB MPH
KHATICHHH.

Pacuer rumpaBiIMuecKoro COMPOTUBIICHHS KaHAOB ¢ MHTEHCHU(UKATOpaMH. 3aKpyTKa MOTOKa
Kak Meroa wuHTeHcubukamuu Teriooomena u ypenmuueHus KTII. OcobeHHOCcTH TeueHUs W
TeriooOMeHa B 3aKpy4eHHOM MmoToke. Metoauku pacuera termmooomena u KTII B 3akpyueHHBIX
IMOTOKaX..

4. Yucneunoe MOOE]ZMDOGCIHH@ meyeHusl U menio0OMeHa 68 INeMEeHMaAx KOHCMPYKUUU
mepMO;zdeprzx peakmopax u yCmaHo8Kax.
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4.1. YucneHHOE MOJIETUPOBAHUE TCUCHHSI M TETUIOOOMEHA B DJIEMEHTAX KOHCTPYKITHI
TEPMOSIICPHBIX PEAKTOpPaX M YCTAaHOBKAX.

Matemaruueckoe OMHcaHue MPOIECCOB TeUEHUS U TertoooMeHa onHodazHol cpenbl. Kparkas
XapaKTePUCTUKA YHCICHHBIX METOJOB pemieHus. [IpoOiieMbl YHCICHHOTO MOJACITUPOBAHUS
TypOyneHTHOCTH. ApxuTekTypa coBpeMeHHbIX CFD ko0B..

3.3. TeMbl NIPaKTHYECKUX 3aHATHH

. HUuclleHHOE pellIeHHEe TECTOBBIX 3a7a4. TenionpoBOAHOCTb;

. Hactpoiika FLUENT. IlocTtpoenue pacyeTHbIX ceToK. IIpencraBiienue pe3yabTaTos.;

. Pabota c mporpammoii ANSYS FLUENT;

. [TakeTsl NpUKIIAHBIX IPpOTrpamMM JJi perieHus 3aaay rermiomaccooomena (CFD-kob);
. TypOyneHTHbIe TeUeHUS;

. Kparkas xapakrepucTrka 4YiciieHHbIX MeTO10B pemienust OYII;

. .Pacuer ruipaBnm4ecKoro KOHTypa 3KCEPUMEHTAIIBHON YCTAHOBKU;

. HUuclieHHOE pellieHne TeCTOBBIX 3a7a4. TypOyJIeHTHOE TEUCHHUE;

. Pemienne tectoBbIxX 3a1a4. JlamruHapHOE TEUEHUE;

10. TennoBoii pacyeT 371€MEHTOB KOHCTPYKLUI TEPMOSIIEPHBIX PEAKTOPOB U YCTAaHOBOK;
11. Pacuer unrencuduuupoBaHHoro terioooOMeHa. Pacuer terminoodMeHa B 3aKpy4eHHOM
MIOTOKE;

12. Pacuer TemnooO6mena npu kuneHuu. Kputndeckue TeraoBble MOTOKU MPU KUIIEHUU;
13. Pacuer TermooOMeHa Mpy BEIHYKJICHHOM TCYCHHH;

14. MaremaTuieckoe OoNnrcaHue MPOIECCOB THAPOIMHAMUKY U TETNIOMacco0OMeHa;

15. PacueT nosst CKOpoCTH U THJIPABIMYECKOTO CONIPOTUBIICHUS Ha THIPOIUHAMUYECKOM
HAYaJIbHOM Y4acTKe B KpYyTrjou Tpyoe;

16. PacueT rupaBindeckoro CONpoOTUBICHUS TP IBUKEHUH KUJKOCTH B KaHaax. Pacuer
TUIPABINYECKOrO COMPOTUBIICHUS KAHAIOB C MHTEHCU(DUKATOPaMH.

O 0 1 N DN K W —

3.4. TeMbl 1a00paTOPHBIX padoT
1. JlTabopaTtopHas pabota Nel. M3yueHne OCHOBHBIX CUCTEM TEILJIOTUIPABIMYECKOTO CTEH IA.
CO3/IaHME JABJICHUS TEIUIOHOCUTENS B TUAPABINYECKOM KOHTYPE.;
2. JJaboparopnas pabota Ne 2. /laBnenue, MeToabl U3MepeHust naBiieHus. OnpeneneHne
3aBUCHUMOCTH JIaBIICHUS HACHIIIIEHHOTO Mapa OT TEMIEPaTyphl HACKHIIICHUS;
3. JlabopaTtopHas pabota Ne3. M3yueHne METOZ0B U3MEPEHHUS PACX0/1a KUIKOCTH.
H3mepenue noTepb JaBieHUs IPU T€UYSHUH KUIKOCTH B KaHAJax;
4. JIaboparopnas padota Ne4. M3zydyeHue cuctemsl HarpeBa cteHaa. Pacder TermoBoro
Oananca.

3.5 KoncyabTanuu

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep pasznena

O1LeHOYHOE CPEACTBO

3amIaHUPOBaHHBIE PE3YIILTAThl 00yYEeHHs 10 Kot I[HCHI/EEHHHH (Tun u HanveroBaie)
JTUCIUILINHE
(B COOTBETCTBUH C pa3ieiioM 1) HHIHKATOPOB | - COOTBETCTBHIH
cn.3.1)
1]2]3]4

3HaTth:
OcHOBHbBIE KOHCTPYKTHBHBIE AJIEMEHTHI CUCTEM Jlaboparopnas pabota/3anura 1abopaTopHOit paboThHI
TEII000MEHA TEPMOSACPHBIX U THOPUTHBIX Nel"MU3YUEHUE OCHOBHbBIX CUCTEM
YCTAHOBOK U peakTopoB. MeTo/ bl TEIUVIOTMAPABJIMYECKOI'O KOHTYPA CTEHIA
9KCIEPUMEHTAIBHOIO U YUCIIEHHOTO N-1nk-2 + TBC", 3ammra maboparoproii padoter Ne2 "METO/bI
MOJICIIMPOBAHUS 3a/1a4 TCUYCHUS U TEIUIOOOMEHA B U3MEPEHNMS TABJIEHMA. OIIPEJAEJIEHUE
TEPMOSIZICPHBIX M THOPUAHBIX YCTAHOBKAX U 3ABUCUMOCTHU JABJIEHUA HACBIIIIEHHOI'O ITAPA
peakTopax OT TEMIIEPATYPbBI HACBIIIIEHM A"
OCHOBBI TEOPHH OJHO U IBYX(a3HOTO TEIFIOOOMEHA, KonTponbras padora/Pacder TeruiooOMeHa B TEpMOSICPHBIX
ruapoauHamMuku. [Ipobnemsl u mporeccsl YCTaHOBKAax
OXJIQXKICHHS M TEPMOCTAOMIIM3AIIMHN JIIEMEHTOB N-1nk-2 +
TEPMOSIICPHBIX PEAKTOPOB U YCTAHOBOK, METObI
MHTEHCU(pHUKAILIMU TEIJI000OMEHa
YMersb:
PaccunThiBaTh TEMIOBBIE PEKUMBI pAOOTHI Hoxnan/3amura pacueTHOTO 3a/I1aHUS
TEMI000MEHHOTO U TEIJIOBOCIIPUHUMAIOIIIETO
000pyI0BaHUS TEPMOSIIEPHBIX PEAKTOPOB U
yCTaHOBOK. BrImonHsTh ynciennoe mogenuposanue | U/-1nk-2 +
TUAPOAMHAMUKH U TETJIOOOMEHA B MOJIEIHHBIX
AJIEMEHTaX TEMJI00OMEHHBIX U
TETUTOBOCTIPHHUMAIONINX YCTPOUCTB
[TnanupoBaTh M MPOBOJAUTH IKCIIEPUMEHTATHHBIC JlabopaTtopHnast pabota/3amura 1adbopatopHoit paboTs Ne3
UCCIIeIOBaHMS TUAPOAMHAMUKH U TEIUI00OMEeHa B V- + "U3YUEHUE METO/10B USMEPEHU A PACXOJIA
MOJICJIBHBIX DJIEMEHTAX TEIUIOOOMEHHBIX U ’ KUJKOCTU. USMEPEHUME ITOTEPH JABJIEHUA TTPU
TEIUIOBOCIPUHUMAIOIIUX YCTPOKUCTB TEYEHUUN XXKMJIKOCTU B KAHAJIAX", 3amuTa
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naboparopuoit pabotel Ne4 U3YUEHUE CUCTEMBbI
HATPEBA CTEHJIA TBC. PACYET TEIUIOBOI'O
BAJIAHCA
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPO.JISI OCBOEHHUS PE3YJIbTATOB OBYUYEHUSI IO JJUCUUIIIUHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEJKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
2 cemecTp

dopma peanuszanuu: 3amnmra 3aJaHus
1. 3ammTa pacueTHoro 3ananus (Jloxman)

Dopma peanuzanuu: [TucemenHas padora
1. Pacuer TeriooOMeHa B TepMosiiepHbIX ycraHoBKax (KonTponbHas pabota)

Dopma peanuzanuu: CmemanHas Gopma
1. 3amuTa nadoparopuoit padotsl Nel"U3YUEHUE OCHOBHbBIX CUCTEM
TEIUIOTUPABJIMYECKOI'O KOHTYPA CTEHJA TBC", 3amura nabopaTtopHoil paboThl
Ne2 "METOAbI USMEPEHU A JABJIEHUA. OITPEAEJIEHUE 3ABUCHUMOCTU
JABJIEHUA HACBIIIEHHOI'O ITAPA OT TEMIIEPATYPHI HACBIIIIEHW A"
(JTaboparopnas pabota)
2. 3ammTa nadoparopuoii padotsl Ne3 "U3YUEHUE METOIOB USMEPEHUA PACXO/JJA
KUAKOCTU. USMEPEHUE ITOTEPH JABJIEHUW A [TPU TEYEHUU XXKUJIKOCTHU B
KAHAJIAX", 3amuTa na6oparopaoit padotsl Ne4 UI3YUYEHWE CUCTEMBI HATPEBA
CTEHIA TBC. PACYET TEIIJIOBOI'O BAJTAHCA (Jlaboparopnas patota)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBJISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHASI ATTECTAIUS 110 TUCHMUIIHHE

Oxzamen (Cemecmp Ne2)
OreHKa 3a OCBOCHHE TUCIHUIUIMHBI PACCUYMTHIBAECTCS HA OCHOBAHUU Oalla TEKYIIEro KOHTPOJS 3a
CEMECTp U OLIEHKHU 3a 3K3aMeH 1o ¢popmyie, onpenensiemoir BAPC.

IIpumeuyanue: OueHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE IPUBEICHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. lenos, A. B. TeriooOMeH u TujpoilMHaAMHKa B TEPMOSIEPHBIX YCTAHOBKaX : ydyeOHoe mocoOue
1o Kypcy "TennooOMeH 1 ruIpoJMHaAMHUKa B TEPMOSIIEPHBIX YCTAaHOBKaX' MO HAIIPABJIEHUIO
"Snepuas sHepretuka u remwnodusuka” / A. B. Jlenos, Hau. uccnen. ya-t "MON" (HUY"MBN") .
— Mocksa : 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. Tennmoo6meH B ogHO(a3HBIX cpellaX U MpH (Pa30BbIX MPEBPALICHUAX : yueOHOe
noco6Oue Jisi By30B 0 HarpaBiieHuIo "SnepHas sHepreTuka u rermodusuka” / B. B. Sros . — M. :
Uz narensckuii nom MOU, 2014 . — 542 c¢. - ISBN 978-5-383-00854-6 .;

3. 3ydeHne MeTOI0B HCCIIEI0BaHUs TEIUIOTUIPABINYECKUX XapaKTEPUCTHK B MOJIETSX
TEIUIOBBIACISIONINX KaHAJIOB SACPHBIX PEAKTOPOB. : 1a00PATOPHBIN MPAKTUKYM I10 HAIIPABICHHIO
"Snepnast sHepreTuka u remnopusuka” / A. H. Bapasa, A. B. Jlenos, A. B. 3axapenkos, A. T.
Komog, Ham. uccnen. yu-t "MOU" ; pea. A. H. Bapasa . — M. : U3g-so MDU, 2017 . — 54 c.
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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 MpeBpaIieHus X",
HznarenscrBo: "MOUN", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012451.html.

5.2 JIuueH3MO0HHOE 1 CBOOOIHO PacpoCcTPaHsieMoe NPOrpaMMHoOe odecreyeHme:

1. CAO "IIpomereii";
2. Office;

3. Windows;

4. Ansys;

5. Maiinn BuneokoHndepeHmm.

5.3 UnTepHeT-pecypchl, BKJIWYASA NPodeccCuoHaATIbHbIe 0a3bl JAHHBIX 1 HH(OPMAIUOHHO-

CIIPaAaBOYHBIC CUCTEMBI:

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

2. 9BC "YHuBepcuTerckas 6u0JM0TEKA OHIANH" -

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

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

5. ba3a nanHbIX )KypHaJioB u3nareanscTBa Elsevier - https://www.sciencedirect.com/
6. DiiekTpoHHbBIE pecypchbl U3AaTebcTBa 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 JUCHUITJINHBI

Tun nomeneHust Homep aynutopumn, Ocnamenne
HAHMEHOBaHHe
VYyeOnble ayautopun | A-110, BeruncnutensHas | CTOJ mpenojaBaressi, CTOJ KOMIBIOTEPHbIH,
JUIS IPOBEJICHUS nabopaTopus CTyJI, TOCKa MHTEPaKTUBHAs, KOMIIBIOTEPHAS

JIEKIIMOHHBIX 3aHITUU
U TEKYILETO KOHTPOJIA

CETh C BBIXOJA0OM B HHTepHeT,
MYJIbTUMEIMUHBINA IPOSKTOP, YKa3Ka
Ja3epHasi, MHOTO(QpYHKIIMOHAIbHBIN IIEHTP,
cepBep, KOMITBIOTEP MEePCOHABHBIN,
MPUHTEP, HAOOPHI IEMOHCTPAIIMOHHOTO
00opynoBaHus

VY4eOHble ayautopun
U1 IPOBEIEHUS
MPAKTHYECKIX
3ansatuii, KP u KII

A-110, BeruuciurennHas
nabopaTopus

CTOJI MPETIOIaBaTelIsl, CTOJI KOMITBIOTEPHBIH,
CTYJI, IOCKA HHTEPAKTUBHAS, KOMITBIOTEPHAs
CETh C BBIXOJA0OM B HHTepHeT,
MYJIbTHMEIUHHBIN TPOEKTOP, YKa3Ka
Ja3epHasi, MHOTO(QYHKIIMOHAIbHBIN LIEHTP,
cepBep, KOMITBIOTEP MePCOHATILHBIN,
MIPUHTEP, HAOOPHI TEMOHCTPAIIHOHHOTO
00opynoBaHus

VY4eOHble ayAUTOPUHI
TUTSL TIPOBEICHUS
71a00paTOPHBIX
3aHATHI

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

CTYyJ, 000pyI0BaHUE yueOHOE, TEXHHUUYECKas
anmnapaTtypa, UHBEHTaph
CHeUalIn3upOBaHHBIN

Kpuonentp-206, 207,

Kpeciio paboyee, CTOJ, CTYJI, Kad s
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VY4eOHO-HayuHas
nabopaTopust
TETI000MEHA B SJIEPHBIX
TEPMOSIICPHBIX PeaKTOpax

JIOKYMEHTOB, KOMITBIOTEpHAs CETh C
BBIXOJ0M B UHTEpHET,
MHOTO(YHKIIMOHATHHBIN IICHTD,
obopynoBaHue yueOHOE, TEXHHUECKas
anmaparypa, KOMIIBIOTEep IEPCOHABHBIH,
IPUHTEP, HHBEHTAPh CIICIUAIN3UPOBAHHBIN

Y4eOHble ayAUTOPUHI
ISl IPOBEICHHUS

A-309, Aynutopus s
MIPOBEICHUS

CTOJI ITPETIOIaBaTelsl, CTOJI, CTYJI, TOCKa
MeJIoBast

MIPOMEKYTOUHOMU MPAKTUYECKUX 3aHATUI
aTTecTaluu
ITomemenus s A-110, BoruncnuTenbHas | CTOJ IPENOAABATENS, CTOJI KOMIIBIOTEPHBIH,
CaMOCTOSITEIIbHOM naboparopust CTYJ, TOCKa MHTEPAKTUBHAsA, KOMIIBIOTEPHAS
paboThI CeTh C BbIXOJ0M B MIHTEpHET,
MYJIbTUMEAUHHBINA TPOEKTOP, YKa3Ka
na3epHasi, MHOTO() YHKIIHOHAJIBHBIN IIEHTD,
cepBep, KOMITbIOTEP MEPCOHATbHBIH,
MPUHTEP, HAOOPHI IEMOHCTPALMOHHOTO
00opynoBaHus
[Tomemenus st A-208, Kpeciio pabouee, pabodee MecTo
KOHCYJbTUPOBaHUS [IpenogaBaTenbckas COTPYJIHUKA, CTOJ, IKa( sl TOKYMEHTOB,

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

ITomentenus miis
XpaHCHUs
o0opynoBaHus U
y4eOHOTO MHBEHTAps

A-025, KnamoBka
1a00paToOpHOTO
o0opynoBaHus

CTCIIAaX, O60py,[[0BaHI/Ie
CIICHHUAIM3UPOBAHHOC
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

TennooOMeH u r'mapoAuHaMHiKa B TCPMOAICPHBIX YCTAHOBKAX

(Ha3BaHME AUCIUILINHBI)

2 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAeMOCTH 10 JHCIUILTHHE:

KM-1

KM-2
KM-3

KM-4

3amuta nadoparoproit padote Nel"USYUEHUE OCHOBHbBIX CUCTEM
TEIUVIOTMAPABJIMYECKOI'O KOHTYPA CTEHJIA TBC", 3amura nabopaTopHoi paboThI
Ne2 "METOAbI UISMEPEHUA JABJIEHU . OITPEAEJIEHUE 3ABUCHUMOCTU
JABJIEHMA HACBILIEHHOI'O ITAPA OT TEMIIEPATYPBI HACBIIIEHM A"
(JTaboparopuas paboTta)

Pacuer TerooOMeHna B TepMosiiepHbIx ycraHoBKax (KonTpomibHas pabota)

3amuta nadoparoproit padotsl Ne3 "M3YUEHUE METO/I0OB USMEPEHU A PACXO/IA
KUAKOCTU. USMEPEHUE ITOTEPH JABJIEHUW A [TPU TEYEHUU XXKUJIKOCTHU B
KAHAJIAX", 3amuTa naboparopaoit padotsl Ne4 UI3YYEHWE CUCTEMBI HATPEBA
CTEHJA TBC. PACYET TEIIJIOBOI'O BAJIAHCA (JIabopaTtopHnas pabota)

3amuta pacuetHoro 3aganus ([Joxman)

Buja npoMexyToOUHOI aTTecTANMU — DK3aMEH.

WNunexe KM- | KM- | KM- | KM-
Howep Paznen aucuumimabl KM: L 2 3 4
paszena Henens 4 12 14 15
KM:
1 TepMosiiepHBbIC IKCIIEPUMEHTATIBLHBIC YCTAHOBKU U PEaKTOPHI.
CucreMbl OXJIQXKICHUS U TEPMOCTAOMIHU3AITIH.
11 TepMosiiepHBbIC IKCIIEPUMEHTAIBLHBIC YCTAHOBKH U PEaKTOPHL. | +
1.2 CucTembl OXJIAKIEHUS U TEPMOCTAOUITN3AIINH. +
2 OCHOBBI YKCIIEPUMEHTATBHBIX METOI0B UCCIICIOBAHUS
TErI000MeHa U TUIPOJMHAMHUKH.
21 OCHOBBI PKCIIEPUMEHTATIBHBIX METOOB UCCIIEIOBAHUS 4
TEM1000MeHa U THAPOAUHAMHUKH.
Pexumbl Teuenus u TermnooomMeHa. OcOOEHHOCTH TEUSHHSI U
3 TEII000MEeHa B TEPMOSICPHBIX PEaKTOPaX U YCTAaHOBKAX.
MeTo 161 MHTEHCU(PUKAIIUU TETNTIO0OMEHA U KPUTHUECKHUX
TETUIOBBIX MTOTOKOB ITPH KUIICHHH.
3.1 PexxuMbl TedeHus U TeTI000MeHa. +
39 Oco0eHHOCTH T€YCHHUS U TETNIO00OMEHA B TEPMOSIIEPHBIX +
peaKTopax M yCTAaHOBKAX.
33 MeTto1bl UHTEHCU(UKALIUY TETUIO00OMEHA i KPUTHIECKUX +
TEIUIOBBIX MTOTOKOB MTPH KUIICHHH.
YucneHHoe MOJICTHMPOBAHUE TEUSHHS U TEIIO0OMEHa B
4 3JIEeMEHTaX KOHCTPYKIIMH TEPMOSJIEPHBIX PEaKTopax u

YCTaHOBKaX.
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4.1

YucneHHoe MOICTPOBAHUE TCUCHHS U TEIIO0OMEHa B
3JIEeMEHTaX KOHCTPYKIIMM TePMOSIEPHBIX peaKkTopax u
YCTaHOBKAX.

Bec KM, %:

20

20

20

40
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