MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noarorosku/cnenuaiabioctsh: 13.03.01 TeniooHepreTnka u TEMJI0TEXHHKA
HaumeHnoBanne o6pa3oBaTtebHOIl mnporpaMmMmel: Texnosnorus Boas! U Toniusa Ha TOC n A9C
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuyeHusi: OuHas

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

Mocksa 2024



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 Waurnx 10.B.
00pa3oBaTeIbHON IPOrPaMMBI * Mol # Vinermndnratop R6ca75b8e-5hatsKIknYV-T0451121] 1O.B. ankux
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. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Lleab ocBOeHMs TUCHUILIMHBI. OCBOCHHE OCHOBHBIX MOJIOKEHUHN TEOpUH TEIJIO- U MaccoOOMeHa,
NpHOOpeTEeHNEe 3HAHWA O 3aKOHOMEPHOCTSIX PACIHpOCTPAHCHUS TEIUIOTHl B Pa3IUYHBIX Cpelax,
dbopMupOBaHHE YMEHUI PACCUMTHIBATH U aHAIM3UPOBATH TEIUIOBBIE IMPOLIECCHI B TEMJIOTEXHUYECKHUX
YCTPOMCTBAX
3agaum QM CUMILTHHBI
- OCBOCHHME METOJIOB pacyera TEMIEPATYPHBIX MOJIEH, TEMIOBBIX IOTOKOB U ITOTOKOB BEUIECTBA B
3JIEMEHTaX TEeIIOTEXHUYECKUX U TEIJIOTEXHOJIOTMYECKUX YCTaHOBOK;
- U3y4eHHE MPOIECCOB TEILIO- U MaCCOOOMEHa, PU3NKO-MATEMATHIECKUX MOJIEIEH ITUX
IIPOLIECCOB;
- pa3BUTHE MBIIUICHHUS U MPAKTUYECKUX HABBIKOB, IPUOOPETEHHBIX 00YyUYaOIIUMUCS TPU
W3YYEHUHU JUCIMILTUH MAaTEeMaTHYECKOr0 U €CTECTBEHHOHAYYHOTO 1IMKJIa, C OpUEHTallMel Ha podeccuio.

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

KOI[ U HAMMECHOBaHUE KOI[ U HAMMEHOBaHUE 3al'lJ'IaHI/Ip0BaHHI)Ie pe3yJabTaThl Oﬁy‘leHI/l‘il
KOMIIETEeHL MU HHAUKATOPA JOCTUKEHUsI
KOMIIETCHIIUHN

OIIK-4 Cnocoben N J1-3onk-4 Jemonctpupyet 3HaTh:
JIEMOHCTPUPOBATh IOHUMAaHHE OCHOBHBIX - TEPMUHOJIOTHIO TEMIIOMAcCOOOMEHa,
MIPUMEHEHNE OCHOBHBIX 3aKOHOB TEIIOMaccoobMena u | PUBHUCCKHI CMBICIT U Pa3MEPHOCTH
CIoco0O0B MOYYEHUS, MIPUMEHSET WX JJI1 PACYeTOB OCHOBHBIX BCJIMIHH, HCIIOIb3yCMbIX B
npeoOpa3oBaHusl, 3JIEMEHTOB TEIIOTEXHUUECKnX | TCIIOMAccOOOMeHe;
TpaHCIIOpPTA U YCTAHOBOK M CHCTEM - IEPEHOC TETUIOTHI B )KUJKUX H
HCITOJIb30BAHHUS TEILIOTHI B ra3000pa3HbIX Tellax, 3aKOHbI COXpPaHEHUS
TeIIOTEXHUUSCKHIX Y TIPEBPAILCHHS SHEPTUH, 3aKOHBI U
YCTAaHOBKAX U CHCTEMAXx OCHOBHBIC (PH3UKO-MaTEeMaTHICCKUE

MO/IEJIN TPOLIECCOB MEPEHOCA TEIIIOTHI U
Macchl MPUMEHUTENLHO K TIpoIieccam
nepeaay U TpaHchopMaluu TEeTI0ThI;

- OCHOBHBIE TTOJIOKEHUS TEOPUH
TEIUIONPOBOAHOCTH, TEIIIONPOBOIHOCTh
NIPY CTAlMOHAPHOM M HECTAIMOHAPHOM
pexuMme;

- OCHOBHBIE TTOJIOKEHUS ¥ YPABHEHHS
TEIUIOBOTO pacyeTa TEeIIoMaccOOOMEHHBIX
armaparos;

- OCHOBHbIE 3aKOHBI TEILJIOBOTO
U3JTYYEHUs, TETUIO0OOMEH U3ITyYeHUEM
MEXy TellaMH, Pa3/lelIeHHbIMU
MPO3pavYHOM CpeIoH, TETUIO0OMEH
U3Yy4EeHUEM B MOTJIOMIAIONINX U
M3ITYYaloIUX Cpeax;

- OCHOBHBIE 3aKOHBI Macco- 1
TeriooOMeHa B ABYX(a3HbIX cpeniax;

- 3aKOHOMEPHOCTH TETI00OMEHa MPH
(a30BbIX MPEBpALICHUSIX.

YMETB:
- pacCYUTBIBATh TEMIIEPATYPHBIE MO U

TCIIJIOBBIC ITOTOKH B 3JICMEHTAX
KOHCTPYKIHU TCIJIOBBIX U




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

TEIJIOTEXHOJIOTHYECKUX YCTAHOBOK C
MCII0JIb30BAaHUEM CIIPABOYHOM JTUTEPATypPHI
10 TeTUIO(U3UIECKUM CBOMCTBAM TBEP/IbIX
TEJ, )KUAKOCTEH U ra3os;

- PacCUMTHIBATh TEIUIOOOMEH H3TydYeHUEM
B CHCTEME TEJI, 3aII0JHCHHBIX
M3JIyYaroliel U MorJIoMAIIei Cpeaoii;

- MPOBOAUTH TETNIOTEXHUUECKUE
AKCIIEPUMEHTHI C IENbI0 U3YUCHUS
MIPOLIECCOB MEPEHOCA TEIIOTHI B
YHEPTEeTUYECKHUX U TEIJIOTEXHOJIOTHYECKUX
YCTaHOBKAX;

- MPOBOANTH TETUIOTEXHHUUCCKHE
AKCIIEPUMEHTHI C IIEJIbI0 U3YUCHUS
KaJIOPUYECKUX M IMEPEHOCHBIX CBOHCTBA
pabouux BEIICCTB;

- BBITIOJIHATD TEIJIOTHIPABIHYCCKUI
pacyéT TemI00OMEHHBIX aIMapaToB.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JluciiuiiHa OTHOCHUTCS K OCHOBHOW TPOQECCHOHAIBHOW 00pa3oBaTeNbHOM IpOrpaMMe
Texnomorus Boasl u TomuBa Ha TOC u ADC (manee — OIIOII), nanpaenenuns noaroroBku 13.03.01
TemutosHEepreTrKa U TEIUIOTEXHUKA, YPOBEHL O0OPa30BaHUS: BBICIIICE 00pa30BaHUE - OaKaTaBpuar.

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

tpeboBanusim ECKJ]

Pe3ynbpTarsl 00y4eHus, MoJlydeHHbIE P OCBOEHUH JTUCIUILUIMHBI, HEOOXOAMMBI IPU BBITOJTHEHUN
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 ONpEeICHUs,
TepMUHOJIOrUs" MaTtepuainy. JlOmoJIHUTENBHO
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 OCBOCHHS MaTeapuaa
HEOOXO/IMMO BBIYYHTh TEPMHUHBI M ONIPEACIICHUs
B paMKax TEIJIONPOBOJIHOCTH

I10020mo6Ka K npaKmu4eckum 3auAmuam:
W3yuenue marepuana no paszaeny "Bpenenue B
TeriomaccoobmeH. CriocoOb! mepeHoca
Ter1oThl. OCHOBHBIE OTPE/ICIICHHS,
TEPMHUHOJIOTHS", TIOATOTOBKA K BHIITOJIHEHHIO
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
HU3YYUTh METOJUKY 00paOOTKH pe3yIbTaToOB
9KCTIEPUMEHTOB.

Ilo0z0mogKa K meKyuiemy KOHmpoio:
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 [0 MaTepuaiy,
n3y4eHHoOMY B pazaene "TemnonpoBogHocTs" .
JIOTIONTHUTENBHO CTYICHTY HEOOX0ANMO
U3Y4IHUTh JIUTEPATYpPy U pa3oOpaTh NpUMeEpHI
BBITIOJTHEHHS OXOOHBIX 3ananui. [IpoBepka
JIOMAIITHEro 3aJaHus TPOBOJUTCS MO
MIPE/ICTABICHHBIM ITHCEMEHHBIM paboTaMm.
Iloozomogka kK 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 1umepamyprbix
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 qOMaIIHETO 3aJaHUs HAIIPABIICHA
3.3 Pacuert TemioodoMeHa 18 4 6 8 Ha OTPabOTKy YMEHUI pelicHus

H3JIy4YEHUEM B CUCTEME
TEJ, 3alI0JTHCHHOM
W3lyqaroumen u
norJyioniarouiel cpenon

npodeccroHanbHbIX 33/1a4. JlomaiHee 3ajanue
BBIJIaeTCA CTYICHTaM 10 MaTepuay,
u3yueHHOMY B pasnene "TemioooMeH
n3nydeHueM". JIomoHUTEIbHO CTYICHTY
HEO0XOIUMO U3YyUUTh JUTEPATYPY U pa3oOparts
TIPUMEPHI BBITIOTHEHUS TOTOOHBIX 3aJaHHH.
[IpoBepka goMaIIHETo 3aJaHHs IPOBOIUTCS IO
MIPeCTaBICHHBIM MTUCHBMEHHBIM padOTaM.
Iloozomoeka K nabopamopnoii pabome: J1is
MTOJITOTOBKE K BBIITOJHEHUIO JTA00PATOPHOU
paboTe HEOOXOMMO MPEIBAPUTEIBHO H3YUUTh
CXeMY IKCIEpPUMEHTAIBHON yCTaHOBKH,
METOJMKY TIPOBEICHHS YKCIIEPUMEHTA,
MOJITOTOBUTH ITPOTOKOJI U3MEPEHHI, a Tak ke
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
Crioco0bl Terio- U MaccolepeHoca: TeIUIONPOBOIHOCTh, KOHBEKIUS, U3ydeHue, auddysus.
DeHOMEHOJIOTNYECKUI METO/1 U3YUEHUS SIBIICHUH TEII0- U MacCOOOMEHa..

1.2. OcHOBHBIE ONpEENIEHUs, TEPMUHOJIOT U

TemneparypHoe monie, TpajMeHT TEeMIepaTyphl, TEIUIOBOH MOTOK, IUIOTHOCTh TEIUIOBOTO
1oToKa. BEKTOp MIOTHOCTH TEIUIOBOro motoka. 3akoH dypre. Koapduiment TenaonpoBoIHOCTH
ra3oB, XHIKOCTeH M TBEPABIX TeJs. TemaoBoe B3aMMOJCHCTBHE MOTOKA JKHIKOCTH C OOTEKaeMoi
IIOBEPXHOCTBIO TBEpAOro Tena. 3akoH HeroToHa-Puxmana (temnoornava). Tennonepenaya.

2. Tenaonposoornocmb

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

2.2. CtauroHapHas TEMJIONPOBOJIHOCTh

[lepeHOC TEMJIOTHI B IJIOCKOW CTEHKE MPU TIOCTOSITHHOM M IEPEMEHHOM KO3 QPHUIIUCHTE
TEIJIoONpoBOAHOCTH. Temonepenaya yepe3 OAHOCIONHYI0 M MHOTOCIOMHYIO IJIOCKYH) CTEHKY.
Tepmuueckue  conportuBicHus. Koapdumuent Termmonepenaun. llepeHoc  TEIUIOTHI B
UWIMHIPUYECKON CTEHKE MpPHU IMOCTOSHHOM U TNepeMeHHOM KO3(h(UIIMEHTE TErIONPOBOIHOCTH.
Tennonepenaya yepe3 OJHOCIONHYIO U MHOTOCIOMHYIO HUJIMHIAPUYECKYIO CTeHKY. Kputnuecknii
JUaMETp TeIUIOBOM M3oisiiuu. Beibop s dexTuBHON M30mAIUU 1O €€ KPUTUUYECKOMY AUAMETPY.
TemmnepaTypHoe ToJie MpU HAIMYMKA B TEJI€ MCTOYHUKOB TEIUIOTHI (TUIACTHHA, IMJIMHAPUYECKUI
cTepxkeHb). OpeOpeHue TOBEpXHOCTHM HarpeBa Kak crmoco0 MHTeHCH(UKAUU TMpoliecca
teronepenayn. Teronepenaya uepe3 opeOpé€unyro cteHky. Koaddumment sddextuBHOCTH
pebpa. [TepeHoc TemoTs! o cTepkHIO (pedpy). TernoBoil MOTOK C MOBEPXHOCTH CTEPKHS (pedpa).

2.3. HecrammoHapHas TeTJIONPOBOIHOCTh

Hecrannonapusle 3aa4u TEIUIONPOBOAHOCTH. MeTon pas3felieHus MepeMEHHBIX pelIeHUs
JUHEWHOTO ypaBHEHHs TeruionpoBogHOCTH (Dypbe). be3pasmepHas ¢opma U pelieHne 3aaadd o
HECTAIlMOHAPHOM TEeMIIEpaTypHOM Tojie B oxJaxaaemoil tuactuHe. Yucno buo. bespazmepnoe
BpeMs (uucio Dypwse). AHanuz pemieHus. TemmeparypHoe TMoOJie B TPOLECCE OXJIaKICHUS
(HarpeBaHusi) 0ECKOHEYHO UTMHHOTO IIMIUHAPA U HEKOTOPHIX TNl KOHEUHBIX pa3MepoB. 3aaada 0o
OXJIAXJCHUM (HarpeBaHWM) TMOJTYOTPAHUUYEHHOTO TeJla KaK MOJENbh HadalbHOTO TEepHoja
HECTAIIMOHAPHON TEIUIONPOBOJAHOCTH Tella MPOU3BOJIBHONU (hopMbl. PerymspHblil pexxum Harpena
(oxJaxaeHus) Tena. DKCIepUMEHTAIbHOE OIpeeNieHHe TeIopU3NYeCKUX CBOWCTB MaTepHalioB
METOJIOM PETYISIpHOTO pexknma. Teopembl Konaparsesa.

3. Tennioobmen uziyyenuem

3.1. OcHOBHBIE OHATHS U 3aKOHBI TEIIJIOBOTO U3IyUYECHHUS

dwusznyeckas Ipupoaa TEIIOBOro u3nydeHus. Kimaccudukamms moTokoB u3inydeHus. Gopmymia
[Tonsika. IHTErpanbHble U CIEKTpalIbHbIe XapaKTEPUCTHUKU SHEPTUN U3ITyYEHUS: TIOTOK, MJIOTHOCTh
NOTOKAa W WHTEHCHBHOCTh W3Iy4YeHHWs. M3imydeHue peanpHBIX TeN, WACANbHBIC Tena. 3aKOHBI
U3Iy4eHus: abCOJIOTHO yepHoro Tena. 3akoHbl Jlambepra, Kupxroda, nonstue nuddy3Hoi
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. Pac4ér TemnepaTypHOTro noJjs B JIMHHOM LMJIMHIPE KOHEYHOTO pajnyca Ipu
CUMMETPUYHBIX TPAHUYHBIX YCIOBUSIX TPETHETO TUIIA;
2. Pacuer TeriooOMeHa U3Iy4eHUEM B 3aMKHYTON CHCTEME JIBYX CEPBIX Tell, pa3elIeHHbIX
JTy4erpo3pavHon cpeion. YTIIoBbIe KO3 OUIMEHTHI N3ITYICHHS, KX CBOMCTBA U BHIYUCIICHHE;
3. 3aKOHBI TEIJIOBOTO U3y4eHUs aOCOIOTHO YepHOro Tena. MznydeHnue (1 moromneHue)
CEpBIX TeJ, peaIbHBIX TeJl;
4. Perienue cucteMbl YpaBHEHUI TUCKPETHOIO aHaJIora JUis 3a7jaui 00 OXJIaXKACHUH TITOCKOM
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CTEHKHU C BHYTPEHHUM HCTOYHUKOM TEIJIOTHI METOAOM IIPOrOHKH. Pelienne aToi ke 3a1auu ¢
oMoIIbIo Tipotieypsl Pdesolve, cpaBHeHne pe3ynbTaToB;

5. Ilomydenue TUCKPETHOTO aHaJiora CTAaI[HOHAPHOTO JU(GepeHIINaTIbHOIO YpaBHEHUS
TEIUIONPOBOAHOCTH Ha MpUMepe 3a7aun 00 OXJIaKICHUH INTIOCKOM CTEHKU C BHYTPEHHUM
MCTOYHUKOM TEIJIOTHI;

6. 30HaJIBHBIA METO/I pacyeTa U3JIy4yeHHs B 3aMKHYTOU cucteme N Tel;

7. TemnepaTypHbI€ 1IOJIS1 ¥ TEIIOBBIE IOTOKU B TEJIaX C BHYTPEHHUMHU UCTOYHUKAMU
TEIJIOTHI;

8. Metog @ypre pacuéra HECTALIMOHAPHOTO TEMIIEPATYPHOT'O OIS B O€3rpaHUYHON TIIOCKOM
IJJACTUHE IIPU CUMMETPUYHBIX TPAHUYHBIX YCIOBUAX TPEThero Tuna. bezpazmepHeie
00001IEHHBIC TIEpEMEHHBIE, Oe3pazmepHoe BpeMs - unciio Dypwe, napamerp buo;

9. 3akoH byrepa, pacuer nmoriouiaTeabHON CIOCOOHOCTH U CTETIEHU YEPHOTHI CEpPOro rasa,
ONTHUYECKas TOJIIMHA CJI0s, IOHATHE AJIMHBI ITyTH JyYa;

10. MaTtencudukanus TernaooTAauu 3a CUET pa3BUTHS OBEPXHOCTH TEIJIO0OMEHA;

11. Pacuer ko3¢ punmenTa MaccooTAaYM U MOTOKA MACCHl KOMIIOHEHTA HA OCHOBE aHAIOTUU
MIPOLIECCOB TEIJIO- K MaCCOOOMEHa;

12. CranuonapHasi Terionepeiada yepe3 MHOIOCIOWHYIO TNIOCKYIO CTEHKY TP MOCTOSIHHOM
U iepeMeHHOM Kod(dduiirenTe TermnonpoBoaHocTH cino€B. TemnoBoi 3akoH OMa, MOHSATHE O
TEPMHUYECKOM COIPOTUBIIEHUH TEIJIONPOBOIHOCTH, TEINIOOTAAUH, TEIJIONEPEAAYH;

13. 3akonsl Oypre, HotoTona, @uka, HetoTona-Puxmana, Credana-bonbimana;

14. Pacuér TemnepaTypHOro IoJist B Te€jax IpOCTONW FreOMETpUU, IEPEMHOKEHHUE PELLICHUH,
pacueT KOJIMYecTBa TeIJIOThI, OTJAaHHOM (ITOJIy4eHHO) TEIOM 3a 3aJJaHHBIA TPOMEKYTOK
BpPEMEHU;

15. PerynsipHblil pexxuM OXJIaXICHUS TEIa;

16. OcHoBHBIC TOHATHS MaccooOMeHa. Konnenrpanuonnas quddysus. 3akon duka.;

17. Metoab! nogo0us U pa3MepHOCTEH B 3a7jauax TEIJIONPOBOJHOCTH U KOHBEKTUBHOTO
terioooMeHa. Yucna nonodust. KpurepuanbHele ypaBHEHUS;

18. BBonHOE 3aHATHE, ONPEEIIECHUS, TEPMUHOJIOTHS;

19. KonBeKkTHBHAsI TEIUIOOTIa4ya MpU JJTAMUHAPHOM TEUEHUH KUJKOCTH B TpyOax (KaHamax).
Temnootnaua Ha HAYATHLHOM YYaCTKE U YYacTKe CTaOMIM3UPOBAHHOTO TEIJIO0OMEHA;

20. OnpeneneHne CTENEHN YEPHOTHI U MOTJIOMIATENbHON CIOCOOHOCTH ra30BOro 00bEMa ¢
HCIIO0JIb30BaHUEM HOMOTpaMM XOTTeENS;

21. Pacuer TemniooTaauy nIpyu pa3BUTOM ITY3bIPbKOBOM U TJIEHOYHOM KUIIEHUH B OOJIBILIOM
o0béMe. Kpusuc kunenus nepBoro poja;

22. TennooTaaya Npy CMEIIAHHOM T€YEHUH IIEHKU, YUET BIUSHUS IEPEMEHHOCTH CBOWCTB,
BIIQXKHOCTH, IIEpErpeBa rnapa, OpueHTaluH IOBEPXHOCTH;

23. TennooTaaya npu MIEHOYHON KOH/IEHCAIIMH M1apa Ha BEPTUKAJIbHON TOBEPXHOCTU
(TpyOe). JlamuHapHOE TeYeHHe MICHKU KOHAeHcaTa, popmyna Hyccenbra. JlamunapHo-
BOJIHOBOE TeueHue, nomnpabka Kamuiiel. bespazmepusie ypaBuenus nist pacuéra KTO;

24. OcoOeHHOCTH KOHBEKTUBHOM TEIJIOOTIa4H MPU TEUECHUH JKUKUX METAJIOB,
C)KMMaeMOro rasa;

25. CranuoHapHas Teronepeiada yepe3 MHOIOCIOWHYIO [IWINHAPUYECKYIO CTEHKY ITPH
MOCTOSTHHOM U IIEpEMEHHOM K03 () (pHUIIMEHTE TETIONPOBOIHOCTHU CI0EB. JIMHEelHas MI0THOCTh
TEIJIOBOTO TIOTOKA, IMHEHHBINA KOdhGUIMEHT Teronepenayn. Kputndeckuit nuameTp
TEIJIOBOM M30JILUHU, BBIOOP U30JIALUU IO KPUTHUECKOMY TUAMETPY;

26. IIpoekTHBIN pacyéT TeI000MEHHOT0 anmnapara 1o 3G()eKTHBHOCTH U YHCITy €AUHUI]
nepeHoca TeraoTbl. OCHOBBI METOJIMKH TUAPABINYECKOT0 pacuéTra TeI000MEHHHKA;

27. BHeuHsis 3a/1aua KOHBEKTUBHOTO TerioooOMeHa. CBOOOIHasI KOHBEKLIHUS;

28. BHemHsIs 3a1a4a KOHBEKTUBHOTO TETUI00OMeHa. BeiHy)IeHHAs KOHBEKIINS,

29. Pacyer JIy4ucTOro TemIo00MeHa B CUCTEME TeNI0-000JI0UKa B «CEPOM» U «HE CEPOM»
NpUOIKEHUN;

30. OcHOBBI pacueTa TemI00OMEHHBIX aIrapaToB. Y paBHEHMs TEIUIOBOTO OanaHca,
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TEIUIONEPEIauH, CPETHEr0 TEMIIEPATYPHOr0 HAIlOpa MPUMEHUTEIBHO K PEKYIIEpaTUBHBIM
TEIIO0OMEHHBIM anmnaparaM. MeTo/iika pacueTa OBEpXHOCTH TEIJIONepeaayy;

31. Cucrema ypaBHEHH KOHBEKTHBHOT'O TEIIIOOOMEHA B IPUOJIMKEHNUHU TIOTPAHUYHOTO CIIOS;
32. KoHBeKTHBHasl TEIIOOTAa4a IPU TypOyJI€HTHOM TEUEHUH KUIKOCTH B TPyOax (KaHauax);
33. Pacuert TennooTAauu Npy KUIIEHUH KUJIKOCTH, IBUXKYLIeHcs B TpyOax. Kpusuc kunenus
BTOpOro poxa. I'pannunoe nmapocoaepxkanue. Pacyer 3anaca 10 Kpus3Kca KUIICHHUS;

34. 3oHanpHBIN METO pacyeTa U3JIy4€HUs B 3aMKHYTOM cUCTEME TeJl, pa3elEHHbIX
M3y4arouie-morJIonaroIiel cpeaoi.

3.4. Tembl 1a060paTOPHBIX padoT

1. JTabopaTtopHuast padota Ne 1 «MeTobl cTallmOHaApHON TEIJIONPOBOAHOCTHY (4 Yaca);

2. JlabopaTtopHas pabota Ne 2 «MeTo1bl HECTAIMOHAPHON TEIJIONPOBOAHOCTHY (4 Jaca),

3. JlabopatopHas pabota Ne 3 «OnpezeneHre CTENEHU YEPHOTHI Tella KAJIOPUMETPUUECKUM
MeToao0M» (4 yaca);

4. JIaboparopnas padota Ne 4 «Onpeznenenne CpeAHUX YTIOBBIX K03 uimeHToB
usny4deHus» (4 gaca);

5. JTabopatopHas padora Ne 5 «/cnpITaHne peKylepaTHBHOIO TEIUI0O0OOMEeHHUKa» — | paboTa
(4 gaca);,

6. JlabopaTtopHas padota Ne 6 «TerooTaaua npu cBOOOHON U BBIHYKJICHHOM KOHBEKITMI
KUIKOCTHY (4 "aca);

7. JlabopaTtopHas pabota Ne 7 «Temnoorada npu TEYEHUH KUAKOCTH B TpyOax (KaHaIax)».
(4 gaca);,

8. Jlaboparopnas padbora Ne 8» Temnoornaya npu KUTIEHUN KUIKOCTEH B OOJBIIOM 00BEMEN.
(4 gaca).

3.5 KoncyabTanuu

arwN

S

7.

Ipynnoewie koncyremauuu no paszoeaam oucyunaunvl (1°K)

OO6cyxaeHne MaTepualoB Mo Keiicam pasaena "Beenenue B TeriomaccoooMeH. CriocoOsl
nepeHoca TenjaoTbl. OCHOBHBIE ONpeeNieH s, TepMUHOIOTNA"

OO6cyxaeHre MaTepuaioB Mo kelicam paszaena "TenaonpoBoIHOCTS"

OO6cyxxnenre MaTepralioB 1o kKeiicam pasjaena "Termooomen uznyueHueM"

OO6cyxeHne MaTepuanoB Mo keiicam pazaena "KoHBeKTUBHBIN TermiooOMeH"
OO6cyxnenne MmartepuaioB 1Mo keiicam pasnena "Temnmootmaua mnpu  (a3oBbIX
IIpEeBpALEHUAX "

OO6cyxeHne maTepuanos 1o keiicam pasaena "TennoooMeHHble anmapaTs”

OO6cyxeHre MaTepuaioB 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

3arIaHupOBaHHbBIE PE3YAbTATHI 00YUEHUS 110 TUCIUILIHHE Kompl JTMCLUTUTMHEI (B (THIT ¥ HAUMEHOBAHHUE)
(B COOTBETCTBUH C pa3aeiioM 1) WH/IUKATOPOB cooTBeTcTBUU C 11.3.1)
1]12[3]4]5]6][7
3HaTth:
3aKOHOMEPHOCTH TEIII000MeHa pH (Ha30BBIX MPEBPALICHUSIX VT30 + KonTpomnpHas padborta/Temmooomen mpu
' (ha30BBIX TIEpexoax
OCHOBHBIE 3aKOHBI MAaCCO- M TETNIOOOMEHA B IBYX (ha3HBIX V1-30mcs 4 | KouTpomshas
cpenax ' pabora/TermmooOMenHrKr. MaccooOMeH
OCHOBHBIE 3aKOHBI TETIOBOTO M3JIy4EHUS, TEINIOOOMEH KontponsHas pabora/U3nyuenne
U3JYHEHHEM MY TEllaMHU, Pas/IelIeHHbIMU PO3pavHON VJT-30mmca +
Cpenoii, TerI000MEH U3Ty4eHUEM B MOTJIOMAIOIINX
M3ITy4YaIolX cpesiax
OCHOBHBIE TTOJIOKEHUS U yPaBHEHUS TEIJIOBOTO pacyera VI-30mmca + KonTponsHas
TEIJIOMAacCOOOMEHHBIX alIapaToB pabota/TenmoobmMennuku. MaccooOmMeH
OCHOBHBIE TOJIOKEHUS TEOPUU TEILTIONPOBOTHOCTH, KonTponbnas pabora/Tunossle 3a1auu
TEIUTOTIPOBOIHOCTb MPH CTAIMOHAPHOM | HecTanmoHapaoM | MJ1-3omk-4 + TETUTONTPOBOHOCTH
pexnme
MEPEHOC TEIUIOTHI B )KUKUX M ra3000pa3HBIX TeJax, 3aKOHBI KonTpomnpHas pabota/KoHBEKTUBHBII
COXPAaHEHHUS U TIPEBPAIICHUs SHEPTUH, 3aKOHBI U OCHOBHBIE TEMI000MEH
(hbU3UKO-MaTEMATHYECKHUE MOJIEIIH MPOIIECCOB MEPEHOCca N-3onk-4 + TecTupoBanue/OCHOBHEIE NOHATHS
TEIIOTHI U MACChl MPUMEHUTEIBHO K MIpOIIeccaM mepeaadu u KOHBEKTHBHOIO TeII00GMEHa
TpaHchOopMaIuu TEMI0ThI
TEPMHUHOJIOTHIO TeTIoMaccooOMeHa, PU3NIEeCKHil CMBICT U TectupoBanue/BBenenue B
Pa3MEpPHOCTH OCHOBHBIX BEJIMYUH, HCIIOJIb3yEMbIX B W I-3onk-4 + TETIIOMacCOOOMEeH
TEIIOMAacCOOOMeHe
Ymersb:
BBITIONHSATH TETIOTUAPABINYECKUNA PacuéT TeII000OMEHHBIX Pacuetno-rpaduyeckas
amnmaparoB NJ1-3ork-4 + pabora/TemmoruapaBInyecKuii pacyeT
TEII000MEHHOTO arnmapara
MIPOBOJIUTDH TETJIOTEXHUUYECKHUE IKCTIEPUMEHTHI C TETBI0 NJI-3onk-4 + |+ JlabopaTopHas paboTta/3anura
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HU3YUYCHUSA KAJIOPHUIYCCKUX U IMIEPEHOCHBIX CBOMCTBa pa6oq1/1x
BCIICCTB

nabopaTopHbIX padot Ne 1,2,3,36,18,19

IMPOBOAUTE TCINIOTEXHUYCCKHUE SKCIICPUMEHTEI C LICJIBIO

JlaGopaTopHas pabora/3amnura

M3y4YeHHs IPOLIECCOB IIEpEHOCca TEIUIOTHI B dHepreTudeckux u | M/1-3onk-4 n1abopaTopHbIX paboT No
TEIUIOTEXHOJIOTHYECKUX YCTAHOBKAX 7,9,10,13,17,32,37,26
pPacCUMTHIBATh TEIUIOOOMEH M3JIy4YCHUEM B CUCTEME TEI, MJ1-30mcs Kontponsnas padora/U3nyuenne
3aMOJTHEHHBIX M3JIy4aonel 1 MOTJIONANIeH cpeioi

paccUMTHIBATh TEMIIEPATYPHBIE MOJISl M TEIIOBBIC IIOTOKH B PacuetHo-rpaduyeckas
ANIEMEHTaX KOHCTPYKIMH TEIUIOBBIX U pabora/PacueTHoe 3aganue 1o
TEIJIOTEXHOJIOTUYECKUX YCTAHOBOK C UCIIOJIb30BAHUEM NJI-3ork-4 TETJIONPOBOAHOCTH

cnpaBquoﬁ JIATCPATYPHI 110 TCHJ'IO(I)I/ISI/I‘IGCKI/IM CBOMCTBaM
TBCPABIX TCJI, JKHJKOCTEH U Ta30B
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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 (KonTposnbHas padora)
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 (JJabopaTopHas pabora)

bannbHO-pedTHHTOBas CTPYKTYpa AMCLMUILIUHBI SBISETCS NPUIOKEHUEM A.

4.2 IlpoMe:xyTOUYHasI aTTECTALUSA 10 AMCHMUILJIMHE

Oxsamen (Cemecmp Ned)
Ouenka ompezensercss B cooTBeTcTBUM ¢ [lonoxeHuem o OamIbHO-PEUTHHIOBOM CHCTEME IJis
crtynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

Ixzamen (Cemecmp Nes)
Onenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalibHO-PEUTHHTOBOM CcHCTEME IS
cryneatoB HUY «MDOW» Ha ocHOBaHWYU CEMECTPOBOM U aTTECTAIIMOHHON COCTABJISTFOIINX.

B numiom BeICTaBiIsS€TCS OlLIEHKA 3a 5 CCMECTD.

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
cneruaibHOCTSIM / @. @, [[BeTKkOB, b. A. I'puropses . — M. : Uzn-Bo MDU, 2001 . — 550 c. - ISBN
5-7046-0569-9 .;
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2. Ucauenko, B. I1. Teronepenaya : Y4eOHUK 7151 SJHEPTETUUIECKUX BY30B U (akynbreToB / B. I1.
Hcauenko, B. A. Ocunona, A. C. Cykomen . — 4-¢ u3z., nepepad. u gom . — M. : DHeprouzaart, 1981
.—416 c.;

3. lIBetkoB, @. ®. 3a1avHUK MO TEIJIOMACCOOOMEHY : Y4eOHOE mocoOue /sl By30B IO
Hanpasienuio 140100 "Ternosnepreruka" / @. ®. Ligetkos, P. B. Kepumos, B. U. Benuuko . — 3-¢
u3., ctep . — M. : U3parensckuit njom MOU, 2010 . — 196 c. - ISBN 978-5-383-00468-5 ;

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

5. Anekcannpos, A. A. Tertopusndeckne cBONCTBa pabOYNX BEIIECTB TEIIJIOIHEPI€TUKY :
crpaBouHHK / A. A. Anekcauapos, K. A. Opnos, B. @. OukoB . — M. : U3parensckuii jom MOU,
2009 . — 224 c. - ISBN 978-5-383-00405-0 .,

6. Comonos, A. I1. TeruioMmaccooOMEH B SHEPIETHYECKUX YCTaHOBKaX. IH)KEHEPHBIE METOIbI
pacuera. DIeKTPOHHBIN Kypc : yueObHoe mocobue mo kypcam "TemmomaccooOmen",
"Termomaccooomen B obopynoBanuu ADC" o HanpaBieHusaM "SnepHast SHEpreTUKa U
trertodusuka', "Termnosnepreruka u remorexuauka” / A. I1. Cononos, Ham. uccrnen. ya-tr "M3HN"
(HUY"MBHU") . — M. : U3a-Bo MBU, 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 3siekTpoHHasi 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 nomemenust Homep aynutopun, Ocnamenne
HaAauMMCHOBAaHHE
VY4eOHble ayAUTOPUHI B-308, YuebHnas rapTa co CKaMbeH, CTOJI IIPEIO1aBaTells,
JUTSL TIPOBEJICHUS ayIUTOpUs TpuOyHa, JOCKa MeJIOBast, MUKPO(OH,
JIEKIIUOHHBIX 3aHATUN U MYJIbTUMEAUMHBIN IIPOEKTOP, IKPaH, JOCKa
TEKYILEro KOHTPOJIS MapKepHasi, TEXHUYeCKas araparypa,
KOMIIBIOTEP MEPCOHAIBHBIN, KOHIULIMOHED
YueOHbIC ayAUTOPUHU A-302, YaeOHas rapTa co CKaMbei, CTOJI MPENoJaBaTess, CTyJ,
JUIS TIPOBEJICHUS aynutopus "A" JIOCKa MeJI0Bast
MPAKTUYECKUX 3aHITUH,
KP u KII
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YueOHbIC ayAUTOPUHN
JUJTA IPOBEICHUSA
1a00paTOPHBIX 3aHATHIA

B-209/11, YuebHas
nabopaTopus
TerIoMaccooOMeHa

pabodee MECTO COTPYJHHKA, CTOI
IperoiaBaTens, CTy, mKad A XpaHeHUs
MHBEHTApsI, 1Ta00PaTOPHBIN CTEH],
KOMITBIOTEP MEePCOHALHBIN, HHBEHTAph
CIIeaTM3UPOBAaHHbIH, CTEH/T
UH(OPMAIMOHHBIH

Y4eOHble ayIUTOpUU
JUTSL IPOBEJICHUS

A-302, Yuebnas
aynutopus "A"

mapTa co CKaMbefI, CTOJI Ip€nogaBaTeiis, CTYII,
JOCKa MCJIOBas

MIPOMEKYTOUYHOM
aTTecTalnuu
ITomewmenus s HTB-201, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSTEILHOU KomrnbrorepHblit MMACHMCHHBIMN, BEIIAJIKA JIJIS OJICKIbI,
paboThI YUTAILHBIA 3a]1 KOMITBIOTEPHAS CETh C BBIXOA0M B MIHTEpHET,

KOMIIBIOTEP MEPCOHAIIBHBIN, IPUHTED,
KOHJAMIIMOHED

Ilomemenust misa
KOHCYJIbTUPOBAHUS

B-209/7, Kabuner
COTPYIHHKOB Kad.
"TOT"

Kpecyo pabouee, pabouee MECTO COTPYIHUKA,
CTOJI, CTYJI, IKa( JJIs1 JOKYMEHTOB,
KOMIIBIOTCpHAad CCTh C BLIXOJA0OM B I/IHTepHeT,
KOMITBIOTEP MIEPCOHAIILHBIN, IPUHTED,
KOHJIULIMOHED

Ilomemenus st
XpaHeHUs
o0opynoBaHus U
y4eOHOTO MHBEHTAps

B-417, Ilomenieaue
yueOHo-
BCIIOMOTATEIILHOTO
nepconana kad. "TOT"

Kpecio paboyee, paboyee MECTO COTPYTHHKA,
CTOJI, CTYJI, IKad AJIs JOKYMEHTOB, IKad s
XpaHEHHsI ”HBEHTapsl, KOMITBIOTEpHAs CETh C
BBIX0JIOM B IHTEpHET, T0CKa MapKepHas,
MHOTO(])YHKIIMOHAIBbHBIN LIEHTP, KOMIIBIOTEP
NEPCOHANBHBIN, IPUHTEP, KOHIUIIHOHEP
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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 reronpoBoaHocTH (PacueTHo-rpaduyueckas padboTa)
3ammura mabopatopHbix padot Ne 1,2,3,36,18,19 (JTaboparopHas padota)

Buja npoMexyToUHOI 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

Buj 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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