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

Hanpasienue noaroroBku/cnenuanbHocTh: 13.03.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue o0pa3zoBare/ibHOM nMporpaMmmbl: TensioBble djeKTpUYECKHE CTAHIIUT
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

PabGouyasi nporpaMmma IuCUUIIMHBI

TEIIJIOMACCOOBMEH
BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/iLHOM OGs3aTenpnast
NMPOrpaMMbl:
Ne qucHMIUIMHBI 10 y4eOHOMY BL.O21
TJIAHY:

4 cemecTp - 5;
5 cemecTp - 5;
Bcero - 10

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

Yacos (Bcero) no yueoHomy
MJIAHY:

360 yacoB

4 cemectp - 32 yaca;
Jlekuuu 5 cemectp - 32 yaca;
Bcero - 64 yaca

4 cemectp - 32 yaca;
IIpakTnyeckue 3aHATHSA 5 cemectp - 32 yaca;
Bcero - 64 yaca

4 cemecTp - 16 yacos;
JlaGopaTopHble pa6oThI 5 cemecTp - 16 yacos;
Bcero - 32 yaca

4 cemecTp - 2 yaca;
KoncyabTanum 5 cemecTp - 2 yaca;
Bcero - 4 yaca

4 cemectp - 97,5 yaca;
CamocTrosiTesibHasi padoTa 5 cemecTp - 97,5 yaca;
Bcero - 195,0 yaca

B ToM unciae Ha KIT/KP He NMpeyCMOTPeHO YUeOHbIM IVIAHOM

HNnasi koHTaKkTHas padoTa NMPOBOJMUTCSI B PAMKAX YaCOB Ay IUTOPHbIX 3aHATHI
BKJIIOYAs:

TecTupoBanue

Konrpoabsnas pabora
JlaGopaTopHas padora
PacuerHo-rpaguyeckas padora

HpomemyTquaﬂ aTTrecrauud:

JK3aMeH 4 cemectp - 0,5 yaca;
JK3aMeH 5 cemectp - 0,5 yaca;
Bcero - 1,0 yac

MocksBa 2025



NPOI'PAMMY COCTABMUJI:

MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»

CseneHunn o enagensue L3N M3K

Bnageneyu Lauknx HO.B.
[IpenomaBaTelib NaerTbnratop R6ca75b8e-5hatskikhYV-T045T1121] I0.B. Tankux
COI'TACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
PykoBogutens L Gnaneren WTLik OA,
00pa3oBaTeIbHON IPOrPaMMBI - Mol ¢ Vaermupuiarop Rf7344a31-5hiykOA-71498830 O.A. IITeIK
MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
o o Ceefenua o Bragensue L3N M3aKn
3aBez[y}ogmH BBIITYCKAarOIICH (L Bnageney Wauknx FO.B.
kadeapoii * Mol ¢ Vaewnbwarop | R6Ca75bBe-ShatskIkNYV-T045712 10.B. lankux




1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI

Ilesb ocBOCHMS IMCHUILUIMHBI. OCBOCHHE OCHOBHBIX IOJIOKEHUM TEOPUU TEIUIO- U MaccooOMeHa,
npuoOpeTeHne 3HAaHMM O 3aKOHOMEPHOCTSAX PACHpOCTPAHEHHUS TEIUIOTHl B Pa3IMYHBIX Cperax,
(GopMHpOBaHHE YMEHMH pPACCUMTHIBATE M AHAIM3MPOBATH TEIUIOBBIC IMPOLECCHl B TEIUIOTEXHUUYECKUX

YCTPOMCTBAX.

3agauu AMCHMIIINHBI

- OCBOEHHE METOJIOB pacyeTa TeMIEPATYPHBIX MOJIEH, TEMJIOBBIX TOTOKOB M MOTOKOB BEILIECTBA B
3JIEeMEHTaX TEIJIOTEXHUUYECKUX U TEIJIOTEXHOJIOTMYECKUX YCTaHOBOK;
- U3y4eHHE MPOIECCOB TEILIO- U MaCCOOOMEHa, PU3NKO-MATEMATHIECKUX MOJIEIEH ITUX

IIpOLECCOB,

- pa3BUTHE MBIIUICHHUS U MPAKTUYECKUX HABBIKOB, IPUOOPETEHHBIX 00YyUYaOIIUMUCS TPU
U3y4EHUH JUCLUIUIMH MaTeMaTUYeCKOro M €CTECTBEHHOHAaYyYHOI'O IIMKIIA, C OpUEHTaluel Ha npodeccuto.

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

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-4 Cnocoben
JIEMOHCTPHPOBATH
IPUMEHEHHUE OCHOBHBIX
CIO0COOO0B IOJIyYEHUS,
peoOpa3oBaHus,
TpPaHCIIOPTa U
HCITOJIH30BaHHUS TEIJIOTHI B
TEIJIOTEXHUYECKHUX
YCTaHOBKaX M CUCTEMax

N J1-3onk-4 Jemonctpupyet
MMOHMMAaHUE OCHOBHBIX
3aKOHOB TEIIOMAacCOOOMEHa U
MPUMEHSIET UX JUISl pACUCTOB
DJIEMEHTOB TEIUIOTEXHUYECKUX
YCTaHOBOK U CHCTEM

3HATh:

- OCHOBHBIE MOJIOXKEHUS TEOPUU
TEIUIONPOBOIHOCTH, TEIIONPOBOIHOCTh
MIPH CTAllMOHAPHOM U HECTAIIMOHAPHOM
pexKHuMe;

- OCHOBHBIE 3aKOHBI MacCO- U
TerIooOMeHa B IBYyX(a3HbBIX Cpelax;

- 3aKOHOMEPHOCTH TEIJI000MEHA MPH
(a30BbIX IPEBPALICHUSIX;

- TEPMHUHOJIOTHIO TeTIOMaccooOMeHa,
(bU3HYECKUN CMBICT B Pa3MEPHOCTH
OCHOBHBIX BEJIMYHH, UCTIOIh3YEMbIX B
TEIIOMacCOOOMEHE;

- IEPEHOC TETUIOTHI B )KHUJKUX U
ra3000pa3HbIX TeJIaX, 3aKOHBI COXPAaHESHHUS
Y TIPEBpAIICHUS YHEPTUH, 3aKOHBI 1
OCHOBHEBIC (PH3UKO-MaTeMaTHICCKUE
MOJIEJIH TPOIIECCOB MIEPEHOCA TEIIOThI U
MacChl TPUMEHHUTEIHHO K MTpoIieccam
nepenavyu u TpanchopMmaluu TErIOTHL;

- OCHOBHBIE TTOJIOKEHUS ¥ YPABHCHHUS
TEIJIOBOTO pacyeTa TEeIIOMacCOOOMEHHBIX
ammapaTos;

- OCHOBHBIE 3aKOHBI TETIOBOTO
U3ITYYCHUS, TETUIO0OOMEH U3ITyICHUEM
MEXy TellaMU, pa3JIeIeHHBIMU
MPO3pavYHON CpeIoH, TETUIO0OMEH
U3ITy4YEHUEM B TOTJIOMIAIOIINX U
U3ITy4YaloUuX cpeax.

YMETB:
- IPOBOAMTH TEILUIOTEXHUUECKUE

SKCHICPUMCHTEI C OCIIBI0 U3YUYCHUA
KaJIOPUYICCKHUX U IICPCHOCHBIX CBOMCTBaA
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

pabouux BEIICCTR;

- POBOAUTH TETNIOTEXHUUECKUE
AKCIIEPUMEHTHI C IENTbI0 U3YUCHUS
MIPOLIECCOB MEPEHOCA TEIIOTHI B
SHEPTEeTUYECKHUX U TEIJIOTEXHOJIOTHIECKUX
YCTaHOBKAX;

- PacCUMTHIBATh TEIUIOOOMEH H3Ty4YeHHUEM
B CHCTEME TeJI, 3aII0JHCHHBIX
M3JTy4arolieil U MorJIomAaIe Cpeaoi;

- BBIMOJIHATH TEIJIOTUAPABINYECKHUI
pacyéT TerI000MEHHBIX aNmapaTos;

- pacCUMTHIBATh TEMIIEPATYPHBIC MO U
TEIJI0BbIE IOTOKH B DJIEMEHTAX
KOHCTPYKIIUU TEIIJIOBBIX U
TEIJIOTEXHOJIOTHUYECKUX YCTAaHOBOK C
WCIIO0JIb30BAHUEM CIIPABOYHOM JTUTEPATYPHI
10 TeTUIO(U3UIECKUM CBOMCTBAM TBEP/IbIX
TEJ, )KUAKOCTEH 1 ra3os.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuuriauHa OTHOCUTCS K OCHOBHOM MPOQeCCHOHAIbHON 00pa3oBaTeIbHOM mporpamme TeroBsie
anekTpudyeckue cranuuu (naisee — OIIOII), nmanpasnenust moaroroBku 13.03.01 TemnosHepreTnka u
TEIUIOTEXHUKA, YpOBEHb 00pa30BaHMsI: BbICIIEE 00pa3oBaHue - OakagaBpHar.

Tpe6OBaHI/I$I K BXOJHBIM 3HAHUAM U YMCHUAM:
- 3HaTh OCHOBHBIC ITOJIOKCHUA (1)I/ISI/IKI/I, BBICIIICH MaTCMAaTUuKH, THAPOra3oAnHaMUuKU
- YMCTbH BBITIOJHATE 3CKU3bI U YCPTCIKU ,[[eTaJ'IeI\/’I TCIIOOHECPIETUICCKOT'O O6OPYI[OB8.HI/I${ Io

tpeboBanusim ECKJ]

Pe3ynbTaThl 00y4eHus, MoydyeHHbIE TP OCBOEHUH JUCHUIUIMHBL, HEOOX 0OIMMBI IPU BBIITOJHEHUN
BBIITYCKHOM KBaJTU(UKALMOHHON PadOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyI0eMKOCTh JUCIUIUTMHBI cocTanisieT 10 3aueTHpIX eaunull, 360 Jacos.

Pasnensr/TeMsl
JTUCIUTUTAHBL/ (D OPMBI
IIPOMEXKYTOUHOMI
aTTecTalluu

Ha paszen

Cemectp

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

KonrakTHas pabora

CP

Jlex

JIab

IIp

Koncynpranus

HKP

KIIP

I'K

HKKII

TK

A

Pabora B
ceMecTpe

ITonroroBska x
aTTecTalun
/KOHTPOJIb

CopneprkaHue caMOCTOSTENTFHON paboThl/
METOIUYECKHE YKa3aHHs

2

w| Bcero gacos

]

8

9

10

11

12

13

14

15

Bgeenenue B
TEIJI0MacCOOOMeH

[N
o

R

8

11

CnocoOsbI epeHoca
TCIJIOTHI

1.2

OcHOBHBIE
OTIpe/ICIICHUS,
TepMI/IHOJ'IOI‘I/IH

Iloozomogka domauinezo 3adanua:
[MoaroroBka goMalHero 3aiaHus HaIlpaBiIeHa
Ha OTPabOTKY YMEHUI pelIeH s
npodeccrnoHaNBHBIX 3a/1a4. JlomalHee 3agaHue
BBIJJAETCS CTY/ICHTaM I10 U3yYEHHOMY B pasJielie
"Beznenue B TeriomaccoodMeH. CriocoObl
neperoca TerioTsl. OCHOBHbIE ONPEAEICHNS,
TepMUHOJIOrus" Marepuany. JlonoMHUTENBHO
CTYZIEHTY HEOOXOANMO M3Y4HTh JIUTEPATYPy U
pa3o0parth IpUMepHI BHITIOIHEHNUS TTOJOOHBIX
3aganuid. [IpoBepka romarrHero 3a1aHus
MIPOBOANTCS TIO MPECTaBICHHBIM THCHbMEHHBIM
paboram.

Camocmoamenvroe usyuenue
meopemuuecko20 mamepuana: /s
MOJIrOTOBKY M OCBOCHHSI MaTeapuaia
HEOOXO/IMMO BBIYYHTh TEPMHUHBI M ONIPEACIICHUs
B paMKax TEIJIONPOBOJIHOCTH

I10020mo6Ka K npaKmu4eckum 3auAmuam:
W3yuenue Matepuana no paszaeny "Bpenenue B
TeriomaccoobmeH. CriocoOb! mepeHoca
Ter1oThl. OCHOBHBIE OTPE/ICIICHHS,
TEPMHUHOJIOTHSA", TIOATOTOBKA K BHITIOJIHEHHIO
3aJ[aHuil Ha IPaKTHYECKUX 3aHATHUIX
H3yuenue mamepuanos 1umepanmypHsix
UCIOYHUKOG:

[2], 7-23

TemnonpoBoIHOCTh

64

14

14

28

Iloozomoeka Kk rabopamopnoii padome: J1ns

5




2.1

Maremarnueckoe
OIMCaHue Ipolecca
TEIJIONPOBOTHOCTH

12

2.2

CranuonapHas
TEIJIONPOBOIHOCTb

30

12

2.3

Hecranuonapnas
TEIUIOIPOBOAHOCTH

22

MOJIOTOBKE K BBIMOJIHEHUIO J1a00paTOpPHON
paboTe HE0OX0ANMO TPEIBAPUTEIHEHO H3YUUTh
CXeMY 9KCHEPHUMEHTAIBHON YCTaHOBKH,
METOJUKY TIPOBEICHHS SKCIIEPUMEHTA,
MOATOTOBUTH MPOTOKOJI M3MEPEHHH, a TaK XKe
WU3YYUTh METOIUKY 00paOOTKH pe3yIbTaToB
9KCTIEPUMEHTOB.

Ilo0z0mogKa K meKyuiemy KOHmMpoio:
IToBTOpEHNE MaTepuana Mo pasaety
"TennonpoBoAHOCTD"

Iloozomogka domauinezo 3adanua:
[MoaroroBka goMalHero 3aiaHus HaIlpaBieHa
Ha OTPabOTKY YMEHUI pelIeH s
npodeccrnoHaNBHBIX 3a/1a4. JlomalHee 3aganue
BBIJJACTCS CTY/ICHTaM I10 MaTepuaiy,
n3y4eHHOMY B pazaeine "TemnonpoBogHoCTs" .
JIOTIONTHUTENBHO CTYICHTY HEOOX0ANMO
U3Y4IHUTh JIUTEPATYpPy U pa3oOpaTh NpUMeEpHI
BBITIOJTHEHHS OXOOHBIX 3ananui. [IpoBepka
JIOMAIITHEro 3aJaHus TPOBOJUTCS MO
MIPE/ICTABICHHBIM ITHCEMEHHBIM paboTaMm.
Ilo0z0mo6Ka K npaKmu4ecKum 3aHAMUAM:
N3yueHnue marepuana no pasueny
"TemnonpoBOAHOCTE", TOJTOTOBKA K
BBIITIOJIHCHUIO SaﬂaHI/If/'I Ha MMPAKTUICCKUX
3aHATUAX

Camocmoamenvhoe usyuenue
meopemuyueckoz0 mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHaia o paszieiny
"TennonpoBOAHOCTD"

H3yuenue mamepuanog iumepamypubix
UCHIOUHUKOB:

[1], 35-124
[2], 24-124
[4], 1-70
[5], 1-90
[6], 1-25,1-63
[7], 17-27, 33,50-54, 59-62, 70-85, 88,107-111,
114-122, 124




3 Tennooomen 66 14 16 28 Camocmosamenvhoe usyuenue
U3ITy4YCHHUEM meopemuueckozo mamepuana: Visyaenue
3.1 OCHOBHBIE MOHATHS U 16 4 4 8 JIOTIOJIHUTEIBHOTO MaTepuaa o pasjery
3aKOHBI TEMJIOBOTO "TemnooOMeH u3myueHneM"
W3ITydCHUS I10020mo6Ka K npaKmu4eckum 3auAmMuam:
3.2 Temmoobmen 32 6 6 12 Wzyuenne maTepuana mo pasgeny "TemmoooMmeH
U3ITyYCHHEM MEXIY n3myderneM". [1oAroToBKa K BBITTIOIHEHUIO
TBEPABIMU TEIAMH, 3a7aHUH Ha IPAKTHIECKUX 3aHATHIX
pa3leNeHHBIMU Iloozomosxa oomawnezo 3a0anus.:
MIpO3payHoO Cpenon IloaroroBka qOMaIHETO 3aJaHUs HAIIPABIICHA
3.3 Pacuert TemioodoMeHa 18 4 6 8 Ha OTPabOTKy YMEHUI pelicHus

H3JIy4YEHUEM B CUCTEME
TEJ, 3alI0JTHCHHOM
W3lyqaroumen u
norJyioniarouiel cpenon

npodeccruoHaNbHBIX 3a/1a4. JlomalHee 3aganue
BBIJIaeTCA CTYICHTaM 10 MaTepuay,
u3yueHHOMY B pasnene "TemioooMeH
n3nydeHueM". JIomoHUTEIbHO CTYICHTY
HEO0XOIUMO U3YyUUTh JUTEPATYPY U pa3oOparts
TIPUMEPHI BBITIOTHEHUS ITOT00HBIX 3aJaHHH.
[IpoBepka goMaIIHETo 3aJaHHs IPOBOIUTCS IO
MIPeCTaBICHHBIM TUCHBMEHHBIM pa0oTaM.
Iloozomoeka K nabopamopnoii pabome: J1is
MTOJITOTOBKE K BBIITOJHEHUIO JTA00PATOPHOU
paboTe HEOOXOMMO MPEIBAPUTEIBHO H3YUUTh
CXeMY IKCIEpPUMEHTAIBHON yCTaHOBKH,
METOJMKY TIPOBEICHHS IKCIIEPUMEHTA,
MIOJITOTOBUTH ITPOTOKOJI U3MEPEHH, a TaK XKe
U3YYUTHh METOJUKY 00pabOTKH pe3yIbTaToB
9KCIICPUMECHTOB.

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
[ToBTOpeHNe MaTepHaa 1Mo pa3aeny
"TemmooOMeH n3mydeHnem"

H3yuenue mamepuanog numepamypHsix
UCHIOUHUKOB:

[1], 425-511
[2], 361-440
[3], 123-144
[4], 1-70
[6], 1-63, 67-94
[7], 425-441,445-567, 471,482-489, 491, 493-
512




DKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 16 32 0.5 64 335
Hroro 3a cemecTp 180.0 32 16 32 0.5 97.5
4 KonBekTHBHBIM 60 14 8 12 - 26 - Iloozomoeka Kk nadopamopnoii pavome: J1ns
TEII00OMEH MTOJITOTOBKE K BBIITOJTHEHUIO JTA00PATOPHOU
4.1 Bgenenne B 4 2 - - - 2 - paboTe HEOOXOANMO TPEABAPUTENBHO U3YINTh
KOHBEKTHBHBIH CXeMy HKCIIEpPUMEHTAIBHON yCTaHOBKH,
TEIII000MEH METOHKY TPOBEICHIS YKCIICPUMEHTA,
4.2 Bremmnsas 3agaga 18 4 2 4 - 8 - MOJrOTOBUTH ITPOTOKOJ U3MEPEHHUIA, a TaK XKe
KOHBEKTHBHOT'O H3YYUTh METOJUKY 00pabOTKH PE3yIbTaTOB
TEII000MEeHa 9KCIICPUMECHTOB.
4.3 KonBekTrBHas 18 4 2 4 - 8 - Camocmoamenvnoe uzyuenue
TEIUIOO0T/Aa4a MPU meopemuueckozo mamepuana: VIzyuenue
TEUYCHHUH KUIKOCTH B JIOTIOJTHUTENFHOTO MaTepuana o pa3aeny
TpyOax U KaHajax "KonBekTuBHBIH TeiooOMeH"
4.4 CB00O/1HAsT KOHBEKIUSA 20 4 4 4 - 8 - Iloozomosxka Kk npakmuyuecKum 3aHamuam:

Wzyuenne maTepuana 1mo pa3ueny
"KOHBEKTUBHBIN TEIIIOOOMEH" MOATOTOBKA K
BEITIOJTHEHUIO 3aJJaHUH Ha MTPAKTHYECKIX
3aHATHAX

Iloozomogka domauinezo 3adanua:
[ToaroroBka qOoMaITHETO 3aJaHUS HAMIPABJICHA
Ha OTpabOTKy yMEHUIl peneHus
npodeccroHanbHBIX 3a1a4. JloMarHee 3a1aHue
BBIJIAETCS CTYJIEHTaM 110 MaTepuay,
M3Y4eHHOMY B pazjiene "KOHBEKTUBHBII
TeriooOMeH". JIONOTHAUTENEHO CTYICHTY
HEO0XOIMMO U3YyYUTh JUTEPATYPY U pazoOpars
MIPUMEPHI BBITIOTHEHUS ITOTOOHBIX 3aJaHHH.
[IpoBepka qoMaIIHETO 3aJaHHS IPOBOTUTCS IO
MIpeCTaBICHHBIM MTUCHBMEHHBIM padoTaM.
H3yuenue mamepuanos 1umepamypHslx
UCMOYHUKOB:

[1], 126-300
[2], 125-262
[3], 34-79
[4], 1-70
[5], 1-90
[6], 1-25,1-63




TemnooOMeH npu
(a3oBbIX
NpeBpaAIICHHUIX

36

16

5.1

TemnooOMeH npu
KUIICHUH

20

5.2

Tenmoobmen mpu
KOH/ICHCAIIUH Iapa

16

CamocmoamensHoe usyuenue
meopemuueckoz2o manepuana: N3ydenne
JIOTIOJIHUTEIBHOTO MaTepuaa o pasjery
"TemmooTnada npHu Gpa30BbIX MPEBpaNICHUAXK"
Ilooz0mogKa K meKyuiemy KOHmpoio:
IToBTOpEHNE MaTepuana Mo pasaety
"TemmooTnada npu Gpa30BbIX MPEBpaNICHUAXK"
Iloozomoeka K nabopamopnoii pavome: J1is
MOATOTOBKE K BBITIOJIHEHUIO Ta00OPaTOPHOH
paboTe HEOOX0ANMO TPEBAPUTEIHEHO U3YUUTh
CXeMy IKCIEPUMEHTAIBHON yCTaHOBKH,
METOJMKY TIPOBEICHHS IKCIIEPUMEHTA,
MIOJITOTOBUTH ITPOTOKOJ U3MEPEHHI], a Tak XKe
U3Y4YUTh METOAUKY 00pabOTKH pe3yIbTaToB
9KCIEPUMEHTOB.

Ilod2zomoeka domauinezo 3adanusn:
IToaroroBka KOMaIIHETO 3aAaHUS HAIIPaBICHA
Ha OTPaOOTKY YMEHUH pelIeHus
npodeccrnoHaNBHBIX 3a/1a4. JlomamnHee 3agaHue
BBIJJAETCS CTYACHTaM 110 MaTepuaiy,
H“3y4eHHOMY B pazzene "Temnooraaya npu
(a3oBbIX npeBpaneHusx". JOMoITHUTEIHHO
CTYZCHTY HEOOXOIUMO U3YyUUTh JTUTEPATYPY U
pa3o0parh MPUMEPHI BHITOJHEHHUS TOI00HBIX
3aganuil. [IpoBepka nomMamiHero 3agaHus
MPOBOJIUTCS TI0 MPECTaBICHHBIM THChbMEHHBIM
paboTtam.

I10020mo6Ka K npaKmu4eckum 3auAmuam:
W3yyenne marepuaia 1o pasjaeny
"TemmooTnava npu Gpa30BbIX IPEBpaIICHUIXK"
TIOZITOTOBKA K BBIIOJIHEHUIO 3aJaHNH Ha
MPAaKTHYECKNX 3aHATHIX

H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:

[1], 301-370
[3], 80-101
[5], 1-90

TemmooOMeHHbBIE
ammaparsl

24

10

Iloozomoeka pacuemnvix 3a0anuii: 3a1anus
OPHEHTHUPOBAHBI HA PEIICHUSI MHUHM3a1a4 110

9




6.1

OO01ue cBeeHUS O
TEMI000MEHHBIX
anmaparax

6.2

Pacuer
TENI000MEHHBIX
anmaparoB

16

pazneny "TemnnooOMeHHbIE anmapaTs!'.
CTyneHTbl He0OXO0MMO OBTOPUTH
TEOpEeTHYECKUH MaTepHal, pa3o0paTb NPHUMEpEI
pELICHHUS aHATIOTUYHBIX 337a4. IPOBECTH
pacdeTsl 10 BapHaHTy 3aaHUs U CAEIaTh
BBIBOJIBI. B KauecTBe 3aJaHNS HCIIOIB3YIOTCS
CIIEAYIOIIHE YIPAKHCHNUS:
Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: VIzyaeane
JIOTIOJIHUTEIBHOTO MaTepuaa o pasaery
"TemnoobMeHHbIe anmapaTs”

IloozomogKa K npaKmu4ecKum 3aHAMUAM:
W3yueHnne marepuana no pasaeiy
"TemnooOMeHHbIe anmapaTsl” MOJrOTOBKA K
BBINOJIHEHHIO 33JJaHUH Ha IPAKTHYECKUX
3aHATHAX

Ilod2omoeka domauinezo 3adanusn:
[ToaroroBka KoMaIIHETO 3a1aHUS HAIIPaBICHA
Ha OTPabOTKY YMEHUH pelIeHus
npodeccrnoHaNBHBIX 3a/1a4. JlomanHee 3aaHue
BBIJAETCS CTYACHTaM 110 MaTepuaiy,
M3y4eHHOMY B pazfene "TemnooOMeHHbIe
anmapartsl". J[OTOTHUTEIBHO CTYIEHTY
HEOO0XOIMMO U3YyYUTh JUTEPATYpPy U pa3o0path
MIPUMEPHI BBITIOIHEHHS TOT00HBIX 3aJaHHUH.
[IpoBepka goMaIIHero 3aJaHus MPOBOIUTCS IO
IIPE/ICTaBICHHBIM TUCEMEHHBIM paboTaMm.
Iloozomoeka K nabopamopnoii pabome: J1ist
MOJITOTOBKE K BBIMIOJIHEHUIO JTa00PaTOPHON
paboTe He0OX0ANMO TPEIBAPUTEINHEHO U3YUNTh
CXeMY SKCHEPHUMEHTAIBHON YCTaHOBKH,
METOJUKY POBEACHHS IKCIIEPUMEHTA,
MIOJITOTOBUTH ITPOTOKOJI M3MEPEHHH, a TaK XKe
H3YYUTHh METOJUKY 00pabOTKH pe3yabTaToB
9KCIEPUMEHTOB.

Iloozomoexa Kk mexkyuiemy KOHmMpOJI0:
IToBTOpEeHue MaTepuana no pasaeny
"TemmoobMeHHbIe anmapaTs”

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
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[1], 512-543
[2], 441-465
[3], 145-169

7 OCHOBHBIE MTOHATUSA
MaccooOMeHa

24

12

7.1 OCHOBHBIE ITOHITHUSA
MaccooOMeHa

12

7.2 MaccooOmeH B
JIBYXKOMITOHEHTHBIX
cpenax

12

Iloozomogka domauinez2o 3adanun:
IToaroroBka KOMaIIHETO 3aaHUS HAIIPABICHA
Ha OTpabOTKy YMEHUI pemeHus
npodeccrnoHaNBHBIX 3a1a4. JlomanHee 3agaHue
BBIJAETCS CTYACHTaM 110 MaTepuaiy,
n3ydeHHOMY B pasgerne "OCHOBHBIC TOHATHS
MaccooOmena". JIONOTHATENBHO CTYACHTY
HEOOX0AMMO M3YUHUTh JINTEPATyPy U pazo0path
IIPUMEPHI BBITIOIHEHUS TOTOOHBIX 3aJaHUH.
[TpoBepka goMalIHEro 3aAaHus MPOBOANTCS 110
MpEACTaBJICHHBIM IMTUCbMCHHBIM pa60TaM.
Camocmoamenvroe usyuenue
meopemuuecko2o mamepuana: VIsyaenue
JIOTIOJTHUTENBHOTO MaTepHaia o pa3zieiny
"OCHOBHBIC IOHATHA MaccooOMeHa"
Ilo0z0mogKa K npaKmuyecKum 3aHAMUAM:
W3yuenue marepuana no paszaeny "OCHOBHbIE
MIOHSATHSI MaccooOMeHa" TOJIr0TOBKA K
BBITNIOJIHCHHUIO SajlaHI/Iﬁ Ha MMPAKTUICCKUX
3aHATUAX

H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:

[1], 371-400
[3], 102-122

DK3aMeH

36.0

0.5

33.5

Bcero 3a cemecTp

180.0

32

16

32

0.5

64

335

Hroro 3a cemecTp

180.0

32

16

32

2

05

97.5

UTOoro

360.0

64

32

64

4

1.0

195.0

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuyansHble KOHCYIbTAlMH 0 KYpCOBBIM IpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padora crynenta; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyTrouHas

aTrTeCcTanusa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bgeoenue 6 meniomaccoobmen

1.1. Crioco6bI mepeHoca TeraoThl
Crioco0bI TeIio- U MaccomepeHoca: TEIUIONPOBOJHOCTb, KOHBEKLUS, U3NydeHue, auddysus.
DeHOMEHOJIOTNYECKUI METO/1 U3YUEHUS SIBIICHUH TEII0- U MacCOOOMEHa..

1.2. OcHOBHBIE ONpEENIEHUs, TEPMUHOJIOT U

TemneparypHoe moisie, TpagueHT TEMIEpaTyphl, TEIUIOBOM MOTOK, IUIOTHOCTH TEIIOBOTO
noroka. BekTop miaoTHOCTH TeruioBoro notoka. 3akoH dypee. Koadduiment temmonpoBogHocTu
ra3oB, XHIKOCTeH M TBEPABIX TeJs. TemaoBoe B3aMMOJCHCTBHE MOTOKA JKHIKOCTH C OOTEKaeMoi
IIOBEPXHOCTBIO TBEpAOro Tena. 3akoH HeroToHa-Puxmana (temnoornava). Temmonepenaya.

2. Tenaonposoornocmb

2.1. MaTtemaTudeckoe onrcaHue mpolecca TErIonpoOBOAHOCTH
HuddepennnansHoe ypaBHEHUE TEIJIONPOBOAHOCTH. Y CI0BUS 0HO3HAYHOCTH. KoaddunueHt
TEMIIEPATYPOIPOBOIHOCTH. .

2.2. CtauroHapHas TEMJIONPOBOJIHOCTh

[lepeHOC TEIJIOTHI B IIOCKOW CTEHKE MPHU IOCTOSHHOM H IEPEeMEHHOM Kod(ddummenre
TerIonpoBogHOCTH. Temonepenaya yepe3 OJHOCIONHYI0 W MHOTOCIIOMHYIO IIOCKYIO CTEHKY.
Tepmuueckue  conportuBicHus. Koapdumuent Termmonepenaun. llepeHoc  TEIUIOTHI B
HUIMHIPUYECKON CTEHKE MpPH IMOCTOSHHOM U MEpeMEHHOM KO3(h(UIIMEeHTE TEerIonpOBOIHOCTH.
Tennonepenaya yepe3 OQHOCIONHYI0 U MHOTOCIOMHYIO HHAJIMHIPUYECKYIO CTeHKY. Kputnuecknii
JUaMETp TeIUIOBOM M3oisiiuu. Beibop s dexTuBHON M30mAIUU 1O €€ KPUTUUYECKOMY AUAMETPY.
TemmnepaTypHoe ToJI€ MPU HAIMYUKA B TEJ€ MCTOYHHUKOB TEIIOTHI (IJIACTHHA, IUIMHAPUYCCKHUMA
cTepkeHb). OpeOpeHue TOBEpXHOCTM HarpeBa Kak cmocod HHTeHcH(UKAIMK Mmpoliecca
teronepenayn. Teronepenaya uepe3 opeOpé€unyro cteHky. Koaddumment sddextuBHOCTH
pebpa. [TepeHoc TemoTs! o cTepkHIO (pedpy). TernoBoil MOTOK C MOBEPXHOCTH CTEPKHS (pedpa).

2.3. HecranmonapHasi TEIJIONPOBOIHOCTb

HecranmonapHble 3aJaydl TEIJIONPOBOAHOCTU. MeToa pasfeneHus NEepeMEHHBIX pelleHus
JUHEWHOTO ypaBHEHHs TeruionpoBogHOCTH (Dypbe). be3pasmepHas ¢opma U pelieHne 3aaadd o
HECTAIlMOHAPHOM TEeMIIEpaTypHOM ToJie B oxJaxknaemoi miactune. Yucno buo. be3pasmepnoe
BpeMsi (uucio Dypwe). AHanuz pemeHus. TemmeparypHoe TMojie B TIPOLECCE OXJIAKICHUS
(HarpeBaHusi) 0ECKOHEYHO UTMHHOTO IIMIUHAPA U HEKOTOPHIX TNl KOHEUHBIX pa3MepoB. 3aaada 0o
OXJIAX/JICHUN (HAarpeBaHWM) TMOJYOTPAHWYCHHOTO TeJa KaKk MOJeNb Ha4dallbHOTO Mepuoja
HECTAIlMOHAPHON TEIUIONPOBOJAHOCTH Tella MPOU3BOIBHOW (QopMbl. PerynspHblii pekxuM Harpepa
(oxmakaeHus) Tena. DKCIEPUMEHTAIBHOE ONpeAeTeHHe TETUTOPH3MUECKUX CBOWCTB MaTepHaIOB
METO/IOM peryJisipHoro pexxuma. Teopembl KonapaTtbeBa.

3. Tennioobmen uziyyenuem

3.1. OcHOBHbBIE OHATHS U 3aKOHBI TETIJIOBOTO U3ITyUYECHHUS

dwusznyeckas Ipupoaa TEIIOBOro manydeHus. Kimaccudukarys moTokoB usinydeHus. @opmyma
[Tonsika. IHTErpanbHble U CIEKTpalIbHbIe XapaKTEPUCTHUKU SHEPTUN U3ITyYEHUS: TIOTOK, MJIOTHOCTh
MOTOKAa W WHTEHCHBHOCTh W3Iy4YeHHWs. l3imydeHue peasbHBIX Tel, HIealbHbIe Tella. 3aKOHBI
U3Iy4eHus: alCOJIOTHO uepHoro Tena. 3akoHbl Jlambepra, Kupxroda, mnonstue nudgys3Hoi
MOBEPXHOCTHU M3ITy9IEHUS U CEPOTO Tea..
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3.2. TermooOMeH U3ITydYeHHEM MEKIY TBEPABIMHU TEJIaMH, pa3ieIeHHBIMHU IIPO3PAYHON cpenon

TennooOMeH U3Ty4eHHEM B 3aMKHYTOW CHCTEME CEPBIX T, pa3eICHHBIX MPO3PAaYHON CPEIOM.
VYrnoBele KO3(QGUIMEHTH W3TyYeHHs. TernnooOMeH H3IydeHHeM MEeXIy IByMs Oe3rpaHMYHBIMU
1acTUHaMu. TernooOMeH n3ny4eHne Mexay TeJI0M U ero 000JI0YKOM; SKpaHUPOBAHUE U3ITyUEHHUS.
WuTerpanbHble ypaBHEHUS U3ILY4ECHHUS.

3.3. Pacyer TerutooOMeHa U3TydeHHUEM B CUCTEME TeJI, 3aII0OJITHCHHOW M3JIYJaroIe 1
MOIJIOLIAOIIEN CPENOM

Onpenenenue MOIIOMIATENbHON CIHOCOOHOCTH U CTEMEHH YEpPHOTHI cpeabl (IMPOIYKTOB
cropanusi). DQdekTuBHas IMHA Jiyda. 3akoH byrepa. Pacder TtemmooOMeHa H3IydeHHEM B
cucreMe 'ra3 B 4epHOM o00omouke". OOO0OIIEHHBIE YIJOBbIE KOI(PGUIMEHTHl H3TyYeHUS.
[TpuOMMKEHHBI pacueT Jy4UCTOro TEIUIOOOMEHA B 3aMKHYTOM CHCTEME Tel, pa3felieHHBIX
U3yyarouie u noriomaromeii cpeaoi (cepoe npubmmkenue). Pacuér teroodmeHna B cucreme
TUTIA «CEPBIN Ta3 B Cepoil 000JI0UKe», «HECephlil ra3 B Hecepol o0ooukey». [loHsATHE 0 MeTomax
pacuéTa CII0KHOTO TEeII000MEeHa.

4. Koneexmusnwiyi meniooodmen

4.1. BBeneHne B KOHBEKTHUBHBIN TEIIOOOMEH

MaremaTHuecKkoe ONKCAHHE TIPOIecca KOHBEKTUBHOTO TeruiooOMeHa: muddepeHInaIbHbIe
YPAaBHEHUs SHEPIUM, JIB)KCHMS, HEPa3pbIBHOCTU. YCJIOBHS OJHO3HAYHOCTH, YpPaBHEHHE
teriootnadn. JuddepeHnmanbaple ypaBHEHUsS KOHBEKTHBHOTO TEIUIOOOMEHA B TMPHOIMKCHUN
MOTPAaHUYHOTO  cJosi  be3pasmepHbli  BUJ  MAaTeMaTHYECKOTrO  OINUCAaHUS ~ KOHBEKTHBHOTO
TeruioooMeHa. be3pa3mepHbie KOMITIEKCHI: 4uciio PeiiHonbica, yucio ['pacroda, uucno Pernes,
yucino Hyccenbra. dusmyeckue CBOICTBA KUIKOCTEW W Tra3oB, CYLIECTBEHHbIE IJIs Ipolecca
KOHBEKTUBHOro TeriooOMeHa. Kraccudukanus termoHocutenedt mo yuciay [lpanaris.
OKCHepUMEHTAIbHOE  U3YYEHHE  MPOIIECCOB  KOHBEKTHBHOrO  TeriooOMeHa.  TerioBoe
MOJICIUPOBAHUE. DJIEMEHThl TEOPUU TMOM00MS W pa3sMepHOCTU. TypOyJIeHTHOCThb. YpaBHEHUS
Peiinonbaca. TypOyneHTHasl TEMIONPOBOAHOCTh. TypOyneHTHas Bsi3KocTh. TypOylneHTHOe 4Yucio
IIpanaTis.

4.2. BHemHss 3a1a4a KOHBEKTUBHOT'O TEIUIOOOMEHA

TemiooOMeH M CONPOTHBIEHHWE NPHU JaMHUHAPHOM U TYpOYJIEHTHOM MOIPAaHUYHOM CJIO€ Ha
wiactuHe. 3anaun  bnasmyca u Ilombraysena. Amxanorus PeitHonbiaca. TemnmooOMeH mnpu
BBIHY/ICHHOM BHEIIIHEM MONEPEYHOM OOTEKaHUU TPYOBI U ITyyKa TPYO..

4.3. KoHBeKTUBHasI TEIUIOOT/Aa4a MPH TEUEHUH KUIKOCTH B TpyOax M KaHaslax

TennooOMeH TIpu JBWKEHUM TEIUIOHOCHTENeH B TpyOax u kaHamax. [lepBoe Hauano
TEPMOJIMHAMMKH ISl TeYeHHs B TpyOax. MecTHBIH M CpeaHMH KOX(PQHUIMEHTH TEeIIOO0TIAYH.
TemiooOMeH M CONMPOTUBJIEHHE MPHU JIAMUHAPHOM TEUYEHUU B TpyOe. BSA3KOCTHBIN M BS3KOCTHO-
IpaBUTAlMOHHBIN pexxuMbl. TypOyneHTHOe nBHxkeHue B Tpybax. @opmynsl MuxeeBa u Ileryxosa.
Unterpan Jlaiiona. Temoornaua mnpu TEYEHHHM SKUAKUX MeTauioB. MHTeHcudukanus
KOHBEKTHBHOI'O TEIJIOOOMEHA MIPU TEUEHUH TEINIOHOCHUTEINS B TpyOax M KaHallax.

4.4. CBoOOIHAsT KOHBEKIIUI

Temnoornaya mpu CBOOOJHOM JIBXKCHHMH KHJIKOCTH OKOJIO Ten (IUTacTHHA, Tpyoa),
HAXOJAIIMXCS B HEOTPAHWYCHHOM 00BEMe KUAKOCTH. CBOOOMHAS KOHBEKIUS B OTPAaHHYECHHOM
00BEMe (11enu, 3a30phl).

5. Tennoobmen npu d)a306blx npeepauerusAx
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5.1. TenooOMeH MpH KUITEHUH

Mexanusm mapooOpa3zoBanus. KpuBas kwumenus. [ly3pIppkoBoe W TUIEHOUHOE KHIICHHE.
Kputnueckuit panuyc mnyssippka. CKOpOCTh pocTa my3bIpbka. OTpBIBHOM IuaMeTp Iy3bIpbKa.
YacToTta oTpbIBa My3bIpbKoB. Pacuér ko3dduuunenta rermnooraaun npu Mmy3bIpbKOBOM KUIIEHUU B
6onbmoM 00bEMe. KpuTHueckue TerioBble Harpy3Kd Ipy KUIEHUH. TerooTaa4a npy mi¢HOYHOM
kuneHud. Kunenuwe B TpyOax. Pexxum TeueHus NapoXuaKocTHOM cmecu. ['mapoauHamuka u
TEIJIOOOMEH NpHU KHUIIEHUH B TpyOax. KpH3HChHl TemnooTaayu mepBoro W BTOporo poja. Pacuér
K03(ppULIMEHTOB 3anaca 70 Kpu3Hca.

5.2. TemiooOMeH npu KOHJEHCAIIMU TTapa

Buapl konzpeHcanuu. TemmooOMeH IpH TUICHOYHOH KOHJCHCAIIMM HEMOJBM)KHOTO Tiapa.
Tepmuueckue CONpOTUBIICHUS MPY KOHJIEHCAIUU Tapa. Termioo0MeH npu IIEHOYHOW KOHJIEHCAlUU
napa, JIBIXKYIIerocst BHyTpHu TpyO. TermnooOMeH npu MICHOYHOW KOHACHCAIMH IBHKYILETOCs Tapa
Ha TOPU30HTAIBHBIX OJJMHOYHBIX TPyOax M Mydkax Tpyo..

6. Tennoobmennvle annapamasl

6.1. O6mmue cBeeHNs O TEMIOOOMEHHBIX anmnapaTax
Knaccudukamus TennooOMeHHBIX ammaparoB. PexynepaTHBHBIE TEIUIOOOMEHHBIE aIaparsl.
PeFeHepaTI/IBHBIe TEII0O0OMEHHBIE arraparsbl. AHHapaTI)I CMCHIMBAIOIICTO THUIIA..

6.2. PacueT Ter1000MEHHBIX anmaparos

VYpaBHeHnus terioBoro Oananca u terionepenadn. CpeaHenorapupmMUUecKuii TeMIepaTypHbIi
Hanop. IIpAMOTOK, IPOTUBOTOK, CIOKHBIE CXEMBbI IBUXKEHHU TerioHocuTenell. Konctpykropekuii n
MOBEPOYHBII TEIUIOBbIE PACUETHl PEKYNEPATUBHOIO TEII00OMeHHHKa. CpaBHEHHME MPSMOTOKA U
OPOTUBOTOKA. ['MIpaBIMuecKkoe cOnpoTUBICHHUE TEINIOOOMEHHBIX ammnaparoB. [loHsTue o pacuére
CMECHUTEJbHBIX TEIJIOOOMEHHUKOB U O PACYETE PEreHEPATUBHBIX TEIJIO0OMEHHBIX allapaToB.

1. OcHogHble ROHAMUSL MACCOOOMEHA

7.1. OcHOBHBIE IOHTHS MaccoOOMEHa

Konuenrtpanuonnas muddysus (maccel). Bekrop miuoTtHocTH moToka macchl. 3akoH Puka.
Koapopuuument muddysun. Tepmo- u Oapomuddysusa. duddepeHunansHple  ypaBHEHHUS
COBMECTHBIX IPOLIECCOB Macco- U TeriooomeHa. Jnpdy3snoHHbIH MOrpaHUYHBIA C10H. AHanorus
MIPOIIECCOB Macco- U Teruiooomena. Juddy3nonnsie anamoru yucen Hyccenvra u [Ipanaris.

7.2. MaccooOMeH B IByXKOMIIOHEHTHBIX Cpeax

CooTHoOIIeHNs MaTepHaIbHOTO U SHEPreTUUecKoro Oananca A MexdazHoi rpanuiel. Ciydait
noiaynpoHunaemMoi mexgpasznoil rpanunbsl. Popmyna Credana. CredanoB mnortoxk. Macco- u
TEIJIOOOMEH TpH WCIAapeHHH B Mapora3oByl0 cpeny. AnmabaTtHoe wucmapeHwe. Macco- u
TEIIO0OMEH IpU KOHJEHCAIIMH Mapa U3 Napora3oBoil CMeCH.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. 3akon byrepa, pacuer mornomarenbHOM CHIOCOOHOCTH U CTETIEHU YEPHOTHI CEPOTo rasa,
ONITUYECKask TOJIIMHA CII0s1, TOHSITHE JJTMHBI ITyTH JTy4a;
2. 3aKOHBI TETJIOBOTO U3ITy4eHHsI a0COIIOTHO YyepHOro Tena. M3myueHue (1 moriomeHue)
CepBIX T, PeabHBIX TEIT;
3. Pemiennie cucteMsl ypaBHEHMH JUCKPETHOTO aHAJIOTA /IS 3a/1a4M 00 OXJIaXIEHUH IJI0CKOM
CTEHKH C BHYTPEHHUM HCTOYHHKOM TEIIOTHI METOOM IPOTOHKHU. PereHre 3Toi ke 3a1adu ¢
noMoIikio npouenyps! Pdesolve, cpaBHeHne pe3ybTaToB;
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4. ITonyyeHne AUCKPETHOTO aHAJIOTA CTALlMOHAPHOTO U (HepeHIHATEHOTO ypaBHEHUS
TEIUIONPOBOAHOCTH Ha NMPUMEPE 334a4u 00 OXJIAXKICHUH IUIOCKONW CTEHKH C BHYTPEHHUM
MCTOYHUKOM TEIJIOTHI;

5. Meropl o0o0us U pa3sMEpHOCTEH B 3aJjauax TEIIONPOBOAHOCTH U KOHBEKTUBHOTO
teriooomena. Yncna nonobusi. KpurepuanbHeie ypaBHEHUS;

6. TemnepaTypHbI€ IIOJIS ¥ TEILUIOBBIE IOTOKHU B TEJIAX C BHYTPEHHUMH NUCTOYHUKAMU
TEIUIOTHI;

7. CranmoHapHas TeIUIonepeaada 4yepe3 MHOTOCIOMHYIO INIOCKYIO CTEHKY IIPU IOCTOSIHHOM U
NepPEeMEHHOM KO3 (UIIHEHTE TEIUIONPOBOJHOCTH CIOEB. TemnoBoit 3akon Oma, MOHATHE O
TEPMHUUYECKOM COIIPOTUBIIEHUH TEIJIONPOBOJHOCTH, TEIJIOOTAAYH, TEIIONEPENaYH;

8. 30HaJIbHBII METO/ pacueTa U31y4eHMsl B 3aMKHYTON cucteme N Telr;

9. IlnTeHcupUKaLMs TEIIOOTa4M 32 CUET pa3BUTHUS IOBEPXHOCTH TEINIOOOMEHA;

10. Pacuer ko3¢ punmenTa MaccooTAaYM ¥ NOTOKA MACCHl KOMITOHEHTA Ha OCHOBE aHAJIOTUHU
IPOLIECCOB TEIUIO- U MACCOOOMEHaA;

11. BBosiHOE 3aHATHE, ONIPEIETICHUs, TEPMUHOJIOTHS;

12. 3akonsl Oypre, HotoTona, @uka, HetoToHa-Puxmana, Credana-bonbimana;

13. Pacuér TemnepaTypHOro nosist B T€jax IpoCTOl reOMeTpUU, IEPEMHOKEHHUE PELLICHUH,
pacyeT KOJIMYeCTBa TEIJIOThl, OTAAHHON (IIOTy4E€HHON) TEJIOM 3a 3a/laHHbIN IPOMEXKYTOK
BpPEMEHHU;

14. PerynsipHblii pesKUM OXJIaKICHUS TEJa;

15. Meton @ypre pacuéTa HECTAIMOHAPHOTO TEMIIEPATYPHOTO MO B O€3rpaHUIHON
IUIOCKOM TUIACTUHE NPU CUMMETPUYHBIX TPAHUYHBIX YCIOBUAX TpeThero Tuna. bespasmepHseie
0000mEHHBIC IEpEeMEHHBIC, Oe3pa3MepHoe BpeMs - urnciio Dypwe, mapametp buo;

16. TennmooTnaya npu CMEIMIAHHOM T€YEHUH IIJIEHKH, YUET BIUSHUSA IEPEMEHHOCTH CBOMCTB,
BJIQXKHOCTH, IIEperpeBa rnapa, OpueHTaluu IOBEPXHOCTH;

17. Cucrema ypaBHEHHI KOHBEKTUBHOI'O TEIIIOOOMEHA B IPUOIMKEHUH IOTPAHUYHOTO CJIOS;
18. 3oHanbHBIN METO/ pacueTa U3JIy4EeHUs B 3aMKHYTOM cuUcTeMeE Tell, pa3ieaEéHHbIX
M3y4aroue-norJIOIA0IIEN CPENOH;

19. Pacuér TemnepaTypHOro nosis B JUIMHHOM LIWJIMHAPE KOHEUHOTO pajuyca npu
CUMMETPUYHBIX TPAaHUYHBIX YCIOBHSIX TPETHErO TUIIA;

20. BHemHsa 3a1a4a KOHBEKTUBHOIO TemtoooOMena. CBoOO HAasT KOHBEKIINS,

21. Pacder TeniaooTauu Npu pa3BUTOM ITy3bIPHKOBOM U IUIEHOYHOM KUIIEHUU B OOJIBIIOM
o0Bvéme. Kpusuc kunenus nepBoro poja;

22. Pacuer TeniaooOMeHa U3Ty4YeHHEM B 3aMKHYTOM CUCTEME JIBYX CEpBIX TeJ, Pa3/IeIeHHBIX
JTy4enpo3padyHoil cpefoi. YTrioBble KO3()PUIMEHTHI U3TyYEeHUs, UX CBONCTBA U BHIYHCIICHUE;
23. TenmooTtaaya npyu IIEHOYHON KOHJIEHCAIIUH I1apa Ha BEPTUKAJIbHOW ITOBEPXHOCTU
(Tpy0e). JlamuHapHO€e TeueHue MJIeHKU KOHAeHcaTa, popmyna Hyccenbra. JlamunapHo-
BOJIHOBO€E TedueHHe, nonpaska Kanuupl. bezpazmepusie ypaBHenus 1 pacuéra KTO;

24. Ocob6eHHOCTH KOHBEKTUBHOM TETUTOOTIAYH MPU TEUECHUH KHUIKUX METAILIOB,
CKMMAeMOT0 Iasa;

25. Onpenenenue CTEEHU YEPHOTHI U MOTJIOMIATENbHON CIIOCOOHOCTH ra30BOro 00béMa ¢
MCII0JIb30BaHNEM HOMOTpaMM XOTTels;

26. CranunoHapHas TeIionepeaadya 4epe3 MHOTOCIOMHYIO [WIMHAPUIECKYIO CTEHKY ITPU
MOCTOSIHHOM U TIEPEMEHHOM K03(pPHIIMEHTE TEIIONPOBOAHOCTHU ClIOEB. JIMHEHHAs! IIOTHOCTD
TEIJIOBOTO TIOTOKA, JIMHEHHBINA KoddduiueHT Terionepenayn. Kpurtnueckuit nuametp
TETUIOBON M3OJISAIMH, BEIOOP U30JISIIMU IO KPUTUYECKOMY JAUAMETPY;

27. BHemHsIs 3a1a4a KOHBEKTHBHOTO TETUI000MeHa. BeiHyXIeHHAs KOHBEKIINS,

28. KonBekTuBHasl TEIUIOOT/Aa4a P JAMUHAPHOM T€UEHUH JKUAKOCTH B TpyOax (KaHanax).
Temootaua Ha HAYaIbHOM YYacTKe U y4acTKe CTa0OMIM3UPOBAHHOTO TEIJIO0OMEHA;

29. Pacyer J1y4ucTOro TernjaooOMeHa B CUCTEME TeJI0-000JI0YKa B «CEPOM» U «HE CEPOM»
NpUOIKEHUN;

30. OcHOBBI pacueTa TemI00OMEHHBIX anmaparoB. Y paBHEHHs TEIUIOBOro OajaHca,
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TEIJIONEepeIauu, CPETHEr0 TEMIIEPATYPHOIO HAllOpa MPUMEHHUTENIBHO K PEKyIepaTUBHBIM
Ter1I000MEHHBIM ammnaparaMm. MeToiuka pacueTa MoBEPXHOCTH TEIUIONEPEIauH;

31. KoHBeKTHBHAS TEMIOOTIa4a IPU TYpOYJICHTHOM T€UEHUH KUAKOCTH B TpyOax (KaHamax);
32. PacyeT TemiooT1auyu npyu KUTICHUH KUIKOCTH, IBIKYIIEHCS B TpyOax. Kpusuc kuneHus
BTOpOTro poja. ' pannunoe napocoaepxkanue. Pacder 3amaca 10 Kpu3znuca KUIIEHUS;

33. IIpoexTHbIN pacy€T TEIII000MEHHOT0 anmnapara 1o 3p¢GeKTUBHOCTH U YUCITY €IUHUI]
nepeHoca TeriaoTbl. OCHOBBI METOJIMKH TUAPABINYECKOI0 pacuéTa TeII000MEHHHKA;

34. OcHoBHbIe nOHATHSA MaccooOMeHa. Konnientpanuonnas auddysus. 3akon Ouka..

3.4. Tembl 1a060paTOPHBIX padoT

1. JTabopaTtopHas padota Ne 2 «MeToipl HECTalMOHAPHOW TEIJIONPOBOAHOCTHY (4 yaca);

2. JJabopaTtopHnas padota Ne 3 «OrnpesiesieHre CTeIIeHH YePHOTHI Tela KaTOPUMETPUIESCKUM
MeToaoM» (4 yaca);

3. JlabopaTtopHas pabota Ne 4 «OnpeneneHue cpeHuX YriIoBbIX K03 GUIIMEHTOB
u3nyyeHus» (4 gaca);

4. JTaboparopnas pabota Ne 1 «MeTobl CTAlIMOHAPHOM TETUIONPOBOIHOCTHY (4 Yaca);

5. JlabopaTtopHas padota Ne 6 «TermnooTtaayda rmpu cBOOOTHOM M BRIHYXACHHON KOHBEKIIMHI
KUIKOCTHY (4 "aca);

6. JlabopaTtopHas pabota Ne 7 «Temnooraua npu TEYEHUH KUAKOCTU B TpyOax (KaHaIax)».
(4 gaca);,

7. JlJabopaTopHas padota Ne 8» TerooTaaua npu KUIMEHUH KUJIKOCTEH B 00JIBIIIOM 00BEME.
(4 gaca);,

8. JlJabopaTtopnas padora Ne 5 «McnpITaHre peKynepaTUBHOTO TeIIooOMeHHHKa» — | paborta
(4 gaca).

3.5 KoncyabTanuu

arwN

S

7.

Ipynnoewie koncyremauuu no paszoeaam oucyuniunsl (I°K)

OO6cyxaeHne MatepualnoB Mo keiicam pasnena "Beenenue B teruomaccooOMeH. CriocoObl
nepeHoca TenjaoTbl. OCHOBHBIE ONpeeNieH s, TepMUHOIOTNA"

OO6cyxaeHre MaTepuaioB Mo kelicam paszaena "TenaonpoBoIHOCTS"

OO6cyxaenre MaTepualioB 1o keiicam pazzaena "Termooomen uznyueHueMm"

OO6cyxeHre MaTepuanoB Mo keiicam pasaena "KoHBEeKTUBHBIHN Tema000MeH"
OO6cyxnenne MmartepuaioB 1Mo keiicam pasnena "Temnmootmaua mnpu  (a3oBbIX
IIpEeBpALEHUAX "

OO6cyxeHne maTepuanos 1o keiicam pasaena "TennoooMeHHble anmapaTs”

OO6cyxeHre MaTepuanoB Mo keiicam pasaena "OCHOBHBIE MOHATUSI MaccooOMeHa"

3.6 TemaTuka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPEayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena

O11eHOYHOE CPEICTBO

3armnaHupOBaHHBIC PE3YAbTAThl 00YUCHUS MO TUCITUTUTHHE Kompl JTUCIUTUIAHEI (B (THIT ¥ HAUMEHOBAHHUE)
(B COOTBETCTBUU C pazjieiioM 1) WHIMKATOPOB cooTBeTcTBUU C 11.3.1)
1]12[3]4]5]6][7
3HaTth:
OCHOBHBIC 3aKOHBI TEILIOBOTO U3ITy4EHUSsI, TETNIOOOMEH Kontponsnas padora/U3nyuenune
U3MYMCHUEM MEKY TENAMH, Pa3ACICHHbIMU IPO3pavHOI M1-30mca +
Cpenoii, TerI000MEH U3Ty4eHUEM B MOTJIOMAIOIINX
M3ITYYaloIUX cpeaax
OCHOBHBIC TTOJIOKCHHS U YPABHEHUS TETUIOBOTO pacydera VJ1-30mcs + KonTponpHas
TEIJIOMAaCCOOOMEHHBIX aIlapaToB pabora/TermmooOMenHrKrn. MaccooOMeH
MIEPEHOC TEIUIOTHI B )KUJKUX M ra3000pa3HBIX Telax, 3aKOHBI KonTponpHas padora/KoHBEKTUBHBII
COXpaHCHHS U MPEBPAIICHUS SJHEPTUH, 3aKOHBI U OCHOBHBIC TETI000MEH
(U3HKO-MaTEMaTHYECKHUE MOJICIH MPOIIECCOB TIEpeHOCa N-3onk-4 + TecTupoBanue/OCHORHEIE NOHATHS
TEIUIOTHI M MACChl IPUMEHUTEIILHO K MpoIeccaM repeiavyn u KOHBCKTHBHOIO TelLI00GMeHA
TpaHcHOpMaIIH TETIOTHI
TEPMHUHOJIOTHIO TeTIoMaccooOMeHa, PU3NIEeCKHil CMBICT U TectupoBanue/BBenenue B
Pa3MEpPHOCTH OCHOBHBIX BEJIMYUH, HCIIOJIb3yEMbIX B N JT-3omk-4 + TEeII0MaccooOMeH
TEIIOMAacCOOOMeHe
3aKOHOMEPHOCTH TeTI000MeHa pu (ha30BbIX MPEBPALIEHUSIX VT-30r1k4 + KonTponsHas pabora/TemnooOMeH npu
) (ha30BBIX TEpexoIax
OCHOBHBIE 3aKOHBI Macco- U TEII000MeHa B ABYX (a3HbBIX VT-30mmca 4+ | KontposbHas
cpenax ] pabora/Temnooomennnku. MaccooOmeH
OCHOBHBIE TTOJIOKEHUS TEOPUU TETLTIOMPOBOTHOCTH, KonTponbHas pabota/Tunossle 3a1auu
TEIIONPOBOIHOCTE TIPU CTAIIHOHAPHOM U HectarmonapaoMm | MI-3onk-4 + TETUIONTPOBOIHOCTH
pexumMe
Ymersb:
paccUMTHIBATh TEMIIEPATYPHBIE OIS U TEIUIOBBIE MTOTOKH B Pacuetno-rpaduyeckas
dJeMEeHTaX KOHCTPYKIIUH TETIJIOBBIX U paborta/PacueTHoe 3a1aHuE 11O
N/1-3onk-4 +

TEIUIOTEXHOJOTHYECKUX YCTAHOBOK C UCITOJIb30BAaHUEM
CIIPaBOYHOM JIUTEPATYPHI MO TETUIO(QU3NIECKUM CBOMCTBAM

TCIIOIMIPOBOAHOCTH
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TBEPABIX TECII, )I(I/I,I[KOCTCI;’I Hu ra3oB

BBITOJIHATH TETUIOTMIPABIMYECKUI pacuéT TeII000OMEHHBIX

PacuerHo-rpadmyeckas

amnmaparoB N -3onk-4 pabora/TemmoruapaBIuyecKuii pacyeT
TEII00OMEHHOTO armapara

paccUYMTHIBATh TETNIOOOMEH M3Ty4€HUEM B CUCTEME TeJl, 1-30mcs KonTtponbHas pabora/H3nyuenne

3aIOJTHCHHBIX W3ITy4Yaloei U MOTIOMAIONIEH cpeioi

MIPOBOJIUTH TEIUIOTEXHHUUYECKHE IKCIICPUMEHTHI C TIEITBI0 JlaboparopHas pabora/3ammra

M3y4YEHHs IPOLIECCOB IIEpEHOCca TEIUIOTHI B dHepreTudeckux u | M/1-3onk-4 n1abopaTopHbIX paboT No

TEIJIOTEXHOJIOTMUYECKUX YCTaHOBKAX 7,9,10,13,17,32,37,26

MIPOBOJIUTH TEIUIOTEXHUYECKHE IKCIICPUMEHTHI C TIEITBI0 JlaboparopHas pabora/3ammra

M3Yy4YeHUs KAIOPUYECKUX U MIEPEHOCHBIX CBOMCTBA pabOUYnx N/I-30mk-4 naboparopubix padot Ne 1,2,3,36,18,19

BCIICCTB
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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
4 cemecTp

®dopma peanuzanuu: 3anmra 3aaaHus
1. 3amuTa nadopatopusix padot Ne 1,2,3,36,18,19 (JIaboparopras pabota)
2. PacuetHoe 3amanue 1o TeronpoBoaHocTu (PacueTHo-rpadgudeckas padbora)

Dopma peanuzanuu: [TucemenHas padora
1. Beengenue B Termiomaccooomen (TectupoBanue)
2. N3nyuenue (KontponpHas pabora)
3. TunoBsle 3amaun TerutonpoBoanocty (KonTponsHas padota)

5 cemecTp

dopma peanuzanuu: 3anmra 3a1aHus
1. TerutoruapaBIndecKuit pacdyer TeruiooOMeHHoro ammapara (PacuerHo-rpadudeckas padora)

dopma peanuzanuu: [TuceMenHas padbota
1. KonBektuBHsIii TermoooOMeH (KontposbHas padoTta)
2. OCHOBHBIC TIOHATHS KOHBEKTUBHOTO TeriooOMeHa (TectupoBanue)
3. Terumoo6meH mpu ¢a3zoBbix nepexonax (KontposbHaas padoTa)
4. Terumooomennuku. Maccooomen (KonTposbHas pabota)

Dopma peanuszanuu: YcrHas popma
1. 3amuTa nadopatopusix padot Ne 7,9,10,13,17,32,37,26 (JlabopaTopHas pabota)

bannbHO-pedTHHTOBas CTPYKTYpa AMCLMUILIUHBI SBISETCS NPUIOKEHUEM A.

4.2 IlpomMe:kyTOoUHAs aTTECTALMUS MO JUCIUNJINHE

Orzamen (Cemecmp Ned)
Ouenka ompenensieTcsi B COOTBETCTBUU ¢ [lomoxkeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «MOW» Ha 0CHOBaHMU CEMECTPOBOM U aTTECTALlMOHHOMN COCTABIISIOMIMX.

Ixzamen (Cemecmp Nes)
Onenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalibHO-PEUTHHTOBOM CcHCTEME IS
cryneatoB HUY «MOW» Ha ocCHOBaHWU CEMECTPOBOU M aTTECTAIIMOHHON COCTABIISIFOIINX.

B numiom BeICTaBiIsS€TCS OlLIEHKA 3a 5 CEMCCTP.

Ipumeuyanue: OeHOYHBIE MAaTEPUAITHI 11O TUCIMITIMHE IPUBEICHBI B (DOHIIE OIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECHHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNUS

1. LiBetkoB, @. ®@. TemnomaccooOMeH : YuebHOe mocobue A1 By30B MO YIHEPTeTHUECKUM
cneraibHOCTSIM / @. @, [[BeTKOB, b. A. I'puropnes. — M. : U3a-Bo MOU, 2001. — 550 ¢. — ISBN
5-7046-0569-9.;
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2. Ucauenko, B. I1. Ternonepenaya : Y4eOHUK 7151 SJHEPTeTUUECKUX BY30B U (akynbpTreToB / B. I1.
Hcauenko, B. A. Ocunosa, A. C. Cykomen. — 4-¢ u3zf., nepepad. u gom. — M. : Dueprousaar, 1981.
—-416¢c.;

3. lIBetkoB, @. ®. 3a1avHUK MO TEIJIOMACCOOOMEHY : Y4eOHOE mocoOue /sl By30B IO
Hanpasienuto 140100 "Ternosuepreruka" / @. @. Iiserkos, P. B. Kepumos, B. 1. Bennuko. — 3-¢
u3., ctep. — M. : U3narenbckuii jom MOU, 2010. — 196 c. — ISBN 978-5-383-00468-5.;

4. IIpakTUKyM MO TeIuIonepeaade : yueOHoe IocoOue I TeIIOIHEPTETHYSCKUX CTICIIAaTbHOCTEH
By30B / Pen. A. I1. ConomoB. — M. : Dueproaromuszaar, 1986. — 296 c.;

5. Anekcannpos, A. A. Tertopusndeckne cBONCTBa pabOYNX BEIIECTB TEIIJIOIHEPI€TUKY :
cripaBovHHK / A. A. Anekcauapos, K. A. Opnos, B. @. OukoB. — M. : U3garenbckuii jom MOU,
2009. — 224 c. — ISBN 978-5-383-00405-0.;

6. Comonos, A. I1. TeruiomaccooOMEH B SHEPIETHYECKUX YCTaHOBKaX. IH)KEHEpHBIE METO/IbI
pacuera. DIeKTPOHHBIN Kypc : yueObHoe mocobue mo kypcam "TemmomaccooOmen",
"Termomaccooomen B obopynoBanuu ADC" o HanpaBieHusaM "SnepHast SHEpreTUKa U
trertodusuka, "Temnosnepreruka u temwmorexuuka” / A. I1. Cononos, Ham. uccnen. ya-t "M3HN"
(HUY"MBU"). — M. : U3a-Bo MU, 2015. — 124 c. — ISBN 978-5-7046-1636-8.
http://elib.mpei.ru/elib/view.php?id=6989;

7. TI'puropseB b.A.- "Temnomaccooomen", M3narensctso: "MOU", Mocksa, 2011 - (562 c.)
https://www.studentlibrary.ru/book/ISBN9785383005637.html.

5.2 JInueH3noHHOE U CBOOOTHO PACIIPOCTPAHsIeMOe MPOrPaMMHOE o0ecredeHne:
1. CO "IIpomereit";

2. Office / Poccuiickuit makeT 0()UCHBIX IPOTrpamMm;

3. Windows / OniepanrionHasi cucreMa cemeiictsa Linux;

4. SmathStudio.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccunoHaIbHble 0a3bl JAHHBIX H HH(POPMAIMOHHO-
CIIPaBOYHbIE CHCTEMbI:

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

2. 9BC "YHuBepcuTeTckas 6u0JIM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/

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

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

6. HaumonasibHasi 3JieKTpoHHasi 6ubanorexka - https://rusneb.ru/

7. dnexrponnas oudsmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php
8. OTkpbITasi yHuBepcuTerckast nHpopmannonnas cucrema «POCCHUSA» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomemennst Homep aynutopun, Ocnamenne
HANMEHOBaHMe
VYuebnsle aynutopun | JK-120, MamumHHBIH 321 cepBep, KOHIULMOHED
IS IIPOBEICHUSA NBI

JICKIIMOHHBIX 3aHATUH U
TCKYIIETO KOHTPOJIA

VYuebnslie aynutopun | JK-120, MamumHHBIH 321 cepBep, KOHIULMOHED
JUTSA TIPOBEJICHUS NBI],
MPAKTUYECKHUX 3aHATUH,
KP u KII
YyebHbIC ayAUTOPUHT B-209/10, YueGHnas pabouee MEeCTO COTPYIHHKA, CTYII,
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IS TIPOBE/ICHHS
71a00paTOPHBIX 3aHATHN

nabopaTopus
TermIoMaccooOMeHa

KOMITBIOTEpHAs CETh C BBIX0A0M B MHTEpHET,
71a00paTOPHBIA CTEH], KOMIIBIOTEP
NepCOHATILHBIN, IPUHTEP, UHBEHTAPh
y4eOHBIH, CTeH] MH)OPMAITMOHHBIN

B-205, YuebHnas
nabopaTopus
TEXHHYSCKOH

TEPMOUHAMUKHU

pabouee MeCTO COTPYIHHKA, CTOJ
mpernoaaBaress, CTol, mKad A1 JOKYMEHTOB,
mKad 71 0J1eKIbI, KOMITBIOTEPHAS CETh C
BBIXOZIOM B IHTEpHET, KOMITBIOTED
MIePCOHAIIbHBIN, UHBEHTAPh
CTELMAIN3UPOBAHHBIN, CTEH T 1a00pPaTOPHBIH,
y4eOHO-HarJIsIHOe TTocoOune

VY4eOHble aynuTopun

K-120, MamuHHEIH 3a71

cepBep, KOHIUIUOHED

JUISL TIPOBEJICHUS HBI
IIPOMEKYTOUHOU
aTTecTaluu
ITomemenus s T-512, KoMObIOTEPHBIN | CTOJI, CTYJI, KOMIIBIOTEPHASI CETh C BHIXOJIOM B
CaMOCTOSITENIbHOM KJ1acc WHTepHeT, MyabTUMENUUHBIN IPOEKTOP,
paboThI

9KpaH, J0CKa MapKepHasi, KOMIbIOTEP
MIePCOHAIbHBIN

ITomemnienus miis
KOHCYJIbTUPOBAHMS

B-209/1, ITomemienne
y4eOHO-
BCIIOMOTATEIILHOTO
nepconaia kag. "TOT"

pabouee MeCTO COTPYAHHUKA, CTOII, CTYII,
mKkad Uit JOKYMEHTOB, IIKad 17151 OAEHKAbI,
KOMITBIOTEPHAs CETh C BBIXOAOM B IHTEpHET,
MHOT'0()YHKIIMOHAJIbHBIN LIEHTP, KOMIIBIOTEP
IIEPCOHAJIbHBIN, IPUHTEP

ITomentenus miis
XpaHeHUus
o0opyoBaHus U
y4e0HOT0 UHBEHTaps

B-417, Ilomeniecaue
yueOHo-
BCIIOMOTATEILHOTO
nepconana kag. "TOT"

Kpeciio pabouee, paboyee MECTO COTPYIHHUKA,
CTOJ, CTYJ, IWKad U1 JOKYMEHTOB, KA IS
XpaHEHUs! UHBEHTAps1, KOMIIbIOTEPHAS CETh C
BbIX0ZI0M B MIHTEpHET, 10CKa MapKepHas,
MHOT0()YHKIIMOHAJIBHBIN LIEHTP, KOMITBIOTEP
NIEPCOHAIbHBIN, IPUHTEP, KOHAULIUOHED
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TennomaccoooMeH

(Ha3BaHME AUCIMILIMHBI)

4 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5

Brenenue B Termiomaccooomen (TectupoBanue)

Tunoseie 3agaun TeronpoBogHoctu (Konrpoinbhas pabora)

Nznydyenune (KorntponsHas padota)

Pacuernoe 3aganue no reronpoBogHocTH (PacueTHO-rpaduyueckas padbota)
3ammura mabopatopHbix padot Ne 1,2,3,36,18,19 (JTaboparopHas padota)

Buja npoMexyToOUHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM- | KM-
Howmep Pa3gen qucuuImInHbL KM: L 2 3 4 0
pasjena Henens 3 7 11 15 16
KM:
1 BBenenune B TemiomaccoooOMeH
11 Cnioco0sI epeHoca TerIoTh +
1.2 OCHOBHBIE OIPEIEICHNS, TEPMHHOJIOTHS +
2 TennonpoBoAHOCTH
21 Marematuueckoe onucaHue mpoiecca +
' TEMJIONPOBOJHOCTH
2.2 CTaI_II/IOHapHaH TEIIONPOBOTHOCTh + + +
2.3 HecrannonapHasi TenionpoBOAHOCTh + + +
3 TenmooOMeH H3rydeHHeM
3.1 OCHOBHBIE TTOHSTHS ¥ 3aKOHBI TETUIOBOTO U3JTYYCHUS +
39 TennooOMeH U3TydeHHEM MEXKy TBEPIBIMU TEJIaMH, + +
' pa3JieJICHHBIMH MPO3PavyHON cpeoi
33 Pacuer TtemnoobMeHa u3myuyeHUEM B CHCTEME Tell, +
' 3aMOJIHEHHOM U3JIYYarollel U MOTJIONAINIECH Cpeaoid
Bec KM, %: | 10 20 20 25 25

S cemecTp

Hepequb KOHTPOJIbHBIX MQpOIIpI/IﬂTI/Iﬁ TEKYIICTr0 KOHTPOJIA yCI€EBAEMOCTH MO AUCHUIIJIMHE:

KM-6
KM-7
KM-8

OcHOBHBIE TIOHATHS KOHBEKTUBHOTO TerioooMeHa (TectupoBanue)
KonpektuBnbii Temnooomen (KonTponsHas pabora)
TenmooOmen npu (a3zoeix nepexonax (Konrponbhas pabota)
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KM-9 Temnoobmennuku. Maccooomen (KontponbHas pabota)

KM-  TemmoruapaBiudecKuii pacueT TeriooOMeHHoro amnmapara (PacuerHo-rpadguyeckas padora)
10

KM-  3amura maboparopasix padot Ne 7,9,10,13,17,32,37,26 (JlabopaTtopHas pabora)

11

Bujx npome:xyTo4HOI aTTecTalnu — JK3aMeH.

Wunexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Pas e THCIHILTHHEI KM: 6 7 8 9 10 11
paszaena Henens 3 7 11 14 15 16
KM:
1 KoHBeKkTUBHBII TEILIOOOMEH
1.1 BBeneHie B KOHBEKTHUBHBIN TEILIIO0OMEH + +
19 BHemusg 3agaua KOHBEKTUBHOT'O +
' TeriooOMeHa
13 KoHBEeKTHBHAS TETUIOOT1aua IPH TCUCHUH +
' KUJKOCTH B TpyOax M KaHaJIax
1.4 CB00OOIHAs KOHBEKIIUS +
2 TennooOmeH nipu Ga30BbIX MPEBPAIICHUIX
2.1 TennooOMeH TPy KUTICHUH + +
2.2 TerutooOMeH npy KOHACHCAIIUY Tapa +
3 TenmooOMeHHBIE arnmapaThl
31 OO01111€e CBEIEHUS O TEMI000MEHHBIX +
' anmnaparax
3.2 Pacuer TeniooOMeHHBIX armapaToB + + +
4 OcHOBHBIE TTIOHATHS MaccooOMeHa
4.1 OcHOBHBIE TTIOHATHS MaccooOMeHa +
4.2 MaccooOMeH B IByXKOMIIOHEHTHBIX Cpeaax +
Bec KM, %: | 10 20 20 20 10 20
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