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

HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: ABTOMaTI/I3aIIl/ISI TEXHOJOI'HY€CKHUX ITPOLECCOB B
TEMJIOOHEPTreTUuKe

YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI

TEIIJIOMACCOOBMEH
BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/ibLHOM OGs3aTennnast
NMPOrpaMmbl:
Ne qucHMIUIMHBI 10 y4eOHOMY B1.0.20
TJIAHY:

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

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

Yacos (Bcero) no yueGHomy
TJIaHY:

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;
JladopaTopHbie padoThI 5 cemecTp - 16 yacos;
Bcero - 32 yaca

4 cemecTp - 2 yaca;
KoncyabTanuu 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 yncie Ha KII/KP He MPeIyCMOTPeHO Y4eOHbIM IJIaHOM

WHas koHTakTHasi padoTa NPOBOANTCS B PAMKAX YaCOB ayANTOPHBIX 3aHATHUI
BKJIIOYAs:

TecTupoBanue

Pemienne 3agau

Kontpoabsnas pabora
JlaGopaTopHasi pa6ora
PacuerHo-rpadguyeckas paéora

HpOMe)KyTO‘[HaH aTrecranus:

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

Mocksa 2023



NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K B.IO.
Bnageney, HembsaHeHKo B.HO.
HpeHOI[aBaTeJ]B WaeHTudHKaTop H3644612c-DemyanenkoVY-f130e? J_IeMLf{HeHKO
(LOIKHOCTB) (moamucs) (pacuupoBKa IOIIUCH)

COI'ZTACOBAHO:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PYKOBOHHTCHB Bnageneyu Me3nH C.B.
00pa30BaTEIbHON IPOrpaMMBbI NaerTbnratop R420ae592-MezinsV-dcd0ciee C.B. Me3un
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozmycs) (pacmudpoBka
TIO/TIHACH)
MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»
3 o o CseneHva o snagensuye L3N M3K
ABCYIOIIMH BBIITYCKAIOMCH Brageneu YepHsies A.H.
Ka(eaphl Waermagmearop _R7a977450-ChernyaevAN-b37575€ A.H. Yepnsien
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozrucs) (pacmudpoBka
TIO/TINCH)



1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Ileas ocBoeHWsI TUCHUIIMHBI. M3YYCHHE OCHOB TEOPHUHU TEIUIO- M MaccooOMeHa Kak 0a30BOM
JUCHHUITIIIMHBI JII OCBOCHHUA OOJIBIIMHCTBA JUCHUITINH OJI0Ka Bl, OCHOB HAYYHO-TCXHHUYCCKOI'O MMOJAX01Aa
K TIPOIecCaM MEepeHoca TEIUIOTHl M MacChl, MPOTEKAOUIMM B MIPUPOJC U TEXHOJIOTHYECKUX YCTAaHOBKAX,
NPUBUTHE HAYYHO-TEXHUYECKOTO B3IJIsIa HAa OKPYKAIOIIMI MHpP, pa3BUTHE TEXHHYECKOTO 00Opasza
MBIIUICHUS
3amaumn THCHUILTHHBI
- OBJIaJICTh OCHOBHBIMU HAYYHO-TEXHUYECKUMH UJICSIMU U (PU3NKO-MATEMATHIECKIMHU MOJICIISIMU
OCHOBHBIX ITPOIIECCOB TEILIO- ¥ MACCOOOMEHa, 0a30BBIMH METOJIAMH PACUeTa TEIJIOBBIX PEKHUMOB
9JIEMEHTOB YHEPreTHYECKUX OOBEKTOB;
- Pa3dBUTb TCXHUYCCKOC MBINUJICHUC W 3aKPCIIUTH MPAKTUUCCKHUEC HABBIKH, HpI/IO6peTeHHBIe npu
U3YYCHHUHU TUCHHUIUIMH MAaTeMaTHYECKOTO U €CTECTBEHHOHAYYHOTO IUKJIOB, C OPHEHTAIINEH Ha
npodeccuto.

dopmupyembie y 00yJaronierocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIIMU HHAUKATOPA TJOCTUKCHUS
KOMIIETCHIIUH

OIIK-4 Cnocoben N 1-30mk-4 JleMoHCTpUpYyeT 3HaTh:
JIEMOHCTPUPOBATH IMOHUMAaHNE OCHOBHBIX - HCPCHOC TCIIOTRI B XKUAKHUX U
MIPUMEHEHNE OCHOBHBIX 3aKOHOB TEIIOMaccooOMeHa 1 | [@3000Pa3HBbIX Tejax, 3aKOHbI COXPaHEHHUSI
CIoco0O0B MOJTyYeHUs, MIPUMEHSET UX JJIT PacYeTOB U TIPCBPAIIICHHS SHCPI'UM, 3aKOHBI K
npeoOpa3oBaHusl, JIEMEHTOB TeIIOTeXHIUeckux | OCHOBHBIC (DH3UKO-MATEMATUYECKUE
TpaHcoopTa u YCTaHOBOK U CUCTEM MOZCIIN MMPOLUECCOB IMEPCHOCA TCIIJIIOTHI U
HCIIOIB30BAHUS TEIIOTEI B MacChl MPUMEHUTEIIBHO K IIpoIieccaM
TEIUIOTEXHUUECKAX nepesavyn U TpaHcHopMaIuy TETUIOTHL;
YCTAaHOBKaX M CHCTEMAxX - OCHOBHBIC 3aKOHBI TEIIJIOBOTO

U3JTY9YEHUs, TETUIO0OMEH U3ITyYeHUEM
MEX1y TellaMH, pa3JIeJIeHHBIMU
MPO3pavYHON CpeIoH, TETUIO0OMEH
W3ITy4YEHUEM B MOTJIOMIAIOIINX U
M3ITyYaloUuX cpeniax;

- TEPMHUHOJIOTHIO TeTIoMaccooOMeHa,
(U3HYECKUI CMBICIT H PA3MEPHOCTH
OCHOBHBIX BEJIMYHH, UCTIOIb3YEMbIX B
TEIIOMAacCOOOMEHE;

- OCHOBHBIE TOJIOXKEHHS TEOPUU
TETUIOTIPOBOAHOCTH, TETIONPOBOTHOCTh
MIPH CTAIMOHAPHOM PEKUME;

- OCHOBHBIE TTOJIOKCHUS ¥ YPABHCHHUS
TEIJIOBOTO pacyeTa TEeIIOMacCOOOMEHHBIX
armaparos;

- 3aKOHOMEPHOCTH TETI00OMEHA P
(a30BbIX MpEBpALICHUSIX.

YMETB:
- pacCUMTHIBAThH TEINIOOOMEH H3JIyuYeHHEM

B CHCTEME TeJl, 3aMTOJTHEHHBIX
M3JIYYaroLIEN U MOIVIOIIAOIIEN CPENOM;
- OKCIICPUMCHTAJIBHOT'O OIIPEACIICHUSA
K02 (UIIMEHTOB MEePeHOCa TETJIOTHI




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

(Macchl) B )KHUIKOCTSAX M razax;

- pemaTh 3aJa4y CTallMOHAPHOU
TEIUIONPOBOJHOCTH YUCICHHBIMU
METOAAMU;

- BBIIIOJIHSATH TETIOBBIE KOHCTPYKTOPCKUE
Y TIOBEPOYHBIEC PACUETHI TETNIOOOMEHHBIX
anmnaparos;

- pacCUMTHIBATh TEMIIEPATypHBIE OIS U
TEIUIOBBIE MIOTOKHU B 3JIEMEHTAX
KOHCTPYKIIMU TETJIOBBIX M TEIUIO-
TEXHOJIOTUYECKHUX YCTAaHOBOK C LIEIbIO
o0ecrneueHnst HOpMaJbHOTO
TEMIIEPATYPHOTO pexuMa padOThI
AJIEMEHTOB 000PYI0BaHUS U
MUHUMU3ALUU TOTEPh TETJIOTHI C
MCTIOJIb30BAaHUEM CIIPABOYHOM JTUTEPATYPHI
M0 TerI0(U3NUYeCKUM CBOMCTBAM TBEPABIX
TEJ, )KUAKOCTEH U ra3oB;

- IPOBOJUTH TEIJIOTEXHUYECKUE
HKCIEPUMEHTHI C EITBI0 U3YUCHHS
MPOLIECCOB MEPEHOCA TETIIOTHI B
HHEPTeTUYECKUX U TETTIOTEXHOJIOTHIECKUX
YCTaHOBKaX.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM MpodeccHOHaTbHOW 00pa3oBaTeNbHON  mporpamme
ABTOMAaTH3aIMsg TEXHOJOTHMUECKHX TMpoieccoB B TerodHepreTuke (nmanee — OIIOIN), nanpabnenus
noarotoBku 13.03.01 TeruosHepreTHka U TEIUIOTEXHHUKA, YPOBEHb 00pa30BaHUs: BbICIIEE OOpa30BaHHE -
OaxanaBpuar.

basupyercst Ha ypoBHE cpeiHero oo1ero oopa3oBaHus.

PesynbTarsl 00yueHus, Noay4eHHbIE IPU OCBOCHUH AUCLUHUILIMHBI, HEOOXOAUMBI MPU BHIMOIHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHOM paboTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

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

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Bgenenue B 8 4 2 - 2 - - - - - 4 - Ilooz0mogka domauinezo 3adanun:
TEMIOMaccoOOMeH. [MoaroroBka goMalHero 3aiaHus HaIlpaBiIeHa
Crioco6s1 epeHoca Ha OTPabOTKY YMEHUI pelIeH s
Ter10Tel. OCHOBHBIE npodecCHOHATIBHBIX 3a1a4. JloMalHee 3a1aHue
OIpeleIIeHUs, BBIIAETCS CTYJICHTaM I10 U3y4EHHOMY B pas3zecie
TEPMHHOJIOT U "Benenue B reriomaccoodoMen. CriocoOsl
11 Crioco6s1 epeHoca 8 2 - 2 - - - - - 4 - nepeHoca TemnoTsel. OCHOBHBIE ONpPENENEHUs,

TemioTel. OCHOBHEIC
OIIpeAC/ICHUA,
TCPMHUHOJIOT U

TepMUHOJIOrUs" MaTtepuainy. JlOmoJIHUTENBHO
CTYICHTY HEOOXOIUMO U3YyUUTh JTUTEPATYPY U
pa300paTk MPUMEPHI BHITOTHEHUS TIOTOOHBIX
3amanuil. [IpoBepka qOMaIIHero 3a1aHus
MIPOBOUTCS IO TIPEACTABICHHBIM MTUCEMEHHBIM
paboram.

Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
W3ydenne Matepuana no pazaeny "Beenenue B
TeroMaccoodMeH. CriocoObl mepeHoca
Ter10Tel. OCHOBHBIE OIMpCaACIICHNA,
TEPMHUHOJIOTHS" TIOATOTOBKA K BBHITIOJTHEHUIO
3aaHU{ Ha MIPAKTUICCKUAX 3aHATHUIX
CamocmosamensbHoe usyuenue
meopemuyeckozo mamepuana: Jns
MOJrOTOBKY M OCBOEHHS MaTeapuaia
HEO0OXO0/IMMO BBIYYHTh TEPMHHBI M OTIPEAEICHUS
B paMKax TEIJIONPOBOIHOCTH

H3yuenue mamepuanog numepamypusix
UCHIOYUHUKOB:

[1], cTp.11-16
[2], cTp.5-21




[4], m.1
[7], ctp. 13-33

DJIeMEHTBI TEOPHU
TETUIONPOBOIHOCTH.
OnHOMEpHEIE
CTaIlMOHAPHBIE 3a1a49H
TEIJIONPOBOTHOCTH

28

12

2.1

DJIeMeHTHI TEOpUHU
TETIONPOBOIHOCTH.
OnHOMEpHEIE
CTallMOHAPHEBIC 3312491
TETUIONPOBOAHOCTH

28

12

Ilodzomoeka K nadopamopnoit padome: Jlns
BBITIOJTHEHUS 33/1aHUH 110 JJabopaTopHO padore
HEOOXOANMO TPEIBAPUTEIBEHO U3YIHTh TEMY 1
3a[auH BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK K€ U3y4UTh BOIPOCHI BAPHAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
paszene "OxHOMEpHBIE THHEIHEIC
CTaIMOHAPHBIE 33/1a91 TEILUIONIPOBOAHOCTH"
MaTepHany.

IlodzomogKa K neKyuiemy KOHmMpOoio:
IToBTOpEeHue MaTepuana no pasaeny
"DeMeHTHI TEOPUH TEIIOIPOBOAHOCTH.
OpHOMEpHbIE CTalMOHAPHbIE 331a41
TEIJIONPOBOJHOCTH "

Ilod2zomoeka domauinezo 3adanusn:
[ToaroroBka JOMaIIHETO 3a1aHUS HAIIPaBICHA
Ha OTPaOOTKY YMEHUI pELICHUS
npodeccrnoHaNBHBIX 3a/1a4. JlomamnHee 3agaHue
BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"DeMeHTHI TEOPUH TEIIOIPOBOAHOCTH.
OjHOMEpHbIE CTalMOHAPHBIE 331a41
TEIJIONPOBOHOCTH " MaTepHany.
JIOTIOTHUTEIBHO CTYICHTY HE0OX0AUMO
W3Y4YUTH JIUTEPATYPy U pa3odparh NpHUMEpHI
BBITIOJTHEH U TTOJI00HBIX 3aganuid. [IpoBepka
JIOMAIITHET0 3aJJaHus! IPOBOJMUTCS 1O
NIPE/ICTaBICHHBIM TUCEMEHHBIM paboTaMm.
I10o020mo6Ka K npaKmu4eckum 3auAmuam:
W3yuenue Marepuana no paszaeny "IaeMeHTb
TEOPHH TETIONPOBOAHOCTH. OZJHOMEPHBIE
CTalMOHAPHBIE 33,1291 TEIUIONPOBOAHOCTH"
MOJITOTOBKA K BBITIOJIHEHHUIO 33JaHUil Ha
MPaKTHYECKUX 3aHITUSIX

Camocmoamenvroe usyuenue
meopemuuecko20 mamepuana: zyuenue
JIOTIONTHUTEIHHOTO MaTepraia 1o pasaery
"DIeMEHTHI TEOPHH TEIUIOIPOBOAHOCTH.
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OnHOMEepHbIE CTal[MOHApHBIE 331a41
TEIUIONPOBOAHOCTH"

H3yuenue mamepuanoe 1umepamypHbix
UCIOYHUKOG:

[1], ctp.17-36
[2], cTp.24-73
[3], m.1
[6], m.1
[7], ctp.35-54

OnHOMEpHEIE
JIMHEHHEIC
HeCTaIlOHAPHbBIE
3a71auu
TEIJIONPOBOJHOCTH

30

14

3.1

OnHoMepHBIE
JIMHEHHBIE
HeCTallOHAPHbBIE
3a1a9i
TEMJIONPOBOJHOCTH

30

14

Iloozomoeka K nabopamopnoii pavome: J1ist
BBIMOJIHEH U 33JaHHUH TI0 JIaAOOpaTOpHOU padboTe
HEO0XOIUMO NPEABAPUTEIHLHO U3YIUTh TEMY H
3aJ1a4y BBITIOJHEHUS J1JA0OpaTOPHOH paboThI, a
TaK K€ U3yUUTh BOTIPOCH BAPHAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
pazzgene "OnHOMEpHBIE THHEIHbIE
HEeCTallMOHAPHBIC 3a7a9H TEIUIONPOBOJHOCTH"
MaTepHany.

Ioozomoeka domauwinezo 3a0anus:
[MoxroToBka JOMAaITHETO 3aJaHUS HAIpaBJICHA
Ha OTPabOTKy YMEHUH pereHus
npodeccroHanbHBIX 3a1a4. JloMarHee 3a1aHue
BBIJIAETCS CTYJIEHTaM 110 U3YYEHHOMY B pasjelie
"OngHOMepHBIE TNHEHHBIE HECTAaI[HOHAPHBIE
3aJ1a4¥ TEIUIONPOBOJHOCTH" MaTepHamy.
J1OTIOTHUTEIBHO CTYICHTY HE0OXO0AUMO
W3YYUTh JTUTEPATYPy U pazoOpaTh MPUMEPHI
BEITIOJTHEHUS TTOTOOHBIX 3aqanuid. [IpoBepka
JTOMAIITHETO 3a/IaHUs TIPOBOIUTCSI IO
MIpeCTaBICHHBIM MTUCBMEHHBIM padoTaM.
Ilo0z0mo6Ka K npaKmuueckKum 3aHAmMusIm:
U3yyenue Matepuana no pasaeny
"OnHOMEpHBIE JIMHEWHbIE HECTAllMOHAPHBIE
3aJ1a49¥ TEIIOMPOBOIHOCTH" MTOATOTOBKA K
BBITIOJTHEHUIO 3aJaHUH Ha TIPAKTHYECKUX
3aHITHIX

Camocmoamenvnoe uzyuenue
meopemuueckozo mamepuana: Vzyuenve
JIOTIOJTHUTEIHLHOTO MaTepuala Mo pa3aeny
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"OnHOMEpHBIE JTMHEHHbIE HECTAllMOHAPHBIE
3a/1a4¥ TeIJIONPOBOJHOCTH"

H3yuenue mamepuanos 1umepamypHslx
UCHOYHUKOS:

[1], cTp.90-106
[2], cTp.74-105
[3], m.2
[6], m.6
[7], cTp.90-124

BBeneHue B UnCIIEHHBIE
METOAbI pemeHI/m 3aaa4
TEIJIONPOBOJHOCTH

16

4.1

BgeneHue B unciieHHBIE
METO/Ibl peLIeHHUs 3a1a4
TEIJIONPOBOIHOCTH

16

Iloozomoeka K meKyuiemy KOHmMPOJiio:
[ToBTOpenue marepuana no pasaeny "Beenenue
B YUCJIEHHBIE METO/IbI PEIICHUS 3a/1a4
TEIJIONPOBOJHOCTH "

Iloozomogka domauinezo 3adanua:
[ToaroroBka qOMaITHETO 3aJaHUs HAIIpaBJICHA
Ha OTPabOTKY YMEHUI peleH s
npogeccHOHANBHBIX 3a1a4. JloMmanrHee 3a1aHue
BBIIACTCS CTYICHTAM I10 H3YYCHHOMY B pa3Jieie
"BBeaeHue B UMCICHHBIE METO/IbI PEILICHUS
3a[a4 TEeIJIONPOBOTHOCTH MaTepHay.
JIOTIOTHUTEBHO CTYICHTY HEOOXOAMMO
H3YYUTh JTUTEPATYPy U pazoOpaTh MPUMEPHI
BBITIOJTHEH U TTOJI00HBIX 3aganuid. [IpoBepka
JIOMAIITHETO 3aJ]aHus TIPOBOJIUTCS TI0
MIpeICTaBJICHHBIM TUCHbMEHHBIM PaboTaM.
Ilodzomoska Kypcosoit padomul: Kypcopas
paboTa npezacTaBiIeHa B BHJE KPYITHOM 3a1aun
o y4eOHOMY Keicy, 0XBaThIBAIOMICH
HECKOJIbKO PACYETHBIX BOIIPOCOB U BEIOOP
BapHaHTa MIPOEKTHOTO perreHus. [Tpumep
3aJaHHs:

Ilod20moeKa K npaKmuuyecKkum 3aHAMUAM:
W3yuenne maTepuana no paszaeny "Beenenue B
YUCIIEHHBIC METOJIbI PEIICHUS 3a]1a4
TETJIONPOBOHOCTH" TIOATOTOBKA K
BBITIOJTHEHUIO 3aJaHUI Ha IPAKTHUECKUX
3aHATHIX

Camocmoamensroe usyuenue
meopemuyieckozo mamepuana: VI3yaenue
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JIOTIOJTHUTEIBLHOTO MaTepuana o pa3aeny
"BBeaeHue B UMCICHHBIE METO/IBI PEILICHUS
3a/1a4 TeIJIoNpPOBOJHOCTH "

H3yuenue mamepuanos iumepamypHblx
UCHOYHUKO8:

[1], cTp.70-82
[2], cTp.107-117
[6], m.10
[7], ctp.70-85

5 TemnooOMeH 34 14
I/ISJ'Iy‘-IeHI/IeM B CUCTEMEC
TeJ, pa3AeICHHBIX
JIUATEPMUYHOU CpeIoH
5.1 TemnoodMeH 34 14

H3JIyYCHUEM B CUCTEME
TEJl, pa3aeICHHBIX
JIUATEPMUYHON CPEoH

Iloozomoeka K meKyuiemy KOHmMPOJiio:
IToBTOpEeHue maTepuana no pasaeny
"TennooOMeH U3TydeHHEM B CUCTEME Tell,
pa3feneHHbIX THaTepMUYHOM cpenoi”
Ilodzomoeka K nabopamopnoit padome: Jns
BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
HEOOXOAUMO TPEBAPUTEIEHO U3YUHUTh TEMY U
3aJa4u BBITIOJTHEHUS Tab0paTOpHOH paboTHI, a
TaK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIbTATOB 110 H3YYCHHOMY B
pasznene "TermiooOMeH U3TyIeHHEM B CUCTEME
TeJ, pa3JeJIEHHbIX AMaTePMHUYHON cpenoin”
MaTepHany.

Iloozomogka domauinezo 3adanua:
IToxroToBka OMAaINIHETO 3aJaHNUS HalpaBiIeHa
Ha OTpabOTKy yMEHUI peleHus
npodeccuoHaNbHbIX 3aaa4. JlomaliHee 3a1aHue
BBIJIAETCA CTYICHTAM I10 U3Y4EHHOMY B pasjiene
"TemnooOMeH H3TyYCHHEM B CUCTEME Tell,
pazlleNeHHbIX JUaTepMUYHOMN cpenoi”
MaTepuainy. JJomoHUTETbHO CTYACHTY
HEO0XOIMMO U3yUUTh JUTEPATYPY U pazoOpars
MIPUMEPHI BBITIOTHEHUS ITOT00HBIX 33 JaHHA.
[TpoBepka goMamIHero 3agaHus MPOBOANTCS 110
NPe/ICTaBICHHBIM TUCBMEHHBIM paboTaMm.
Iloozomoexa kK npakmuyecKum 3aHAMUAM:
Wzyuenne matepuana mo paszgeny "TemroooMmeH
W3TY9IECHHUEM B CHCTEME TeJl, Pa3/IeIeHHBIX
JIUATEPMUYHON CpeIoi" MOAroTOBKA K
BBITTOJHEHHIO 33/IaHUH Ha PAaKTHYECKUX
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3aHATUAX
Camocmoamenvroe usyuenue
meopemuueck020 mamepuana: VIsyaenue
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"TemnooOMeH H3TydeHHEM B CHCTEME TeTl,
pa3meNeHHBIX THaTePMUYHOH cpemoi”
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], cTp.438-455

[2], cTp.361-419

[3], m.10
[7], cTp.445-458

OcHOBBHI pacyeTa
TemioooMeHa
HU3ITyYEeHUEM MEXITY
H3Iyvarolie-
MOTJIOLIAK0IIEeH cpenoit
1 TIOBEPXHOCTSIMH
HarpeBa
TENI000MEHHBIX
YCTpOICTB

28

12

6.1

OCHOBHI pacyeTra
TeIuI000MeHa
HU3ITyYEHUEM MEXIY
H3ITydJarolie-
norJyionarouie cpenon
" MMOBEPXHOCTAMU
Harpesa
TEIUI00OMEHHBIX
YCTpOICTB

28

12

Iloozomogka pacuemnuvix 3a0anuii: Pacqér
TEIJIOBBIX MOTOKOB U3ITyUYEHUS U TeMIIepaTyphl
IIOBEPXHOCTEH B 3aMKHYTOM CUCTEME NIPOCTOMN
TE€OMETPHH.

Iloozomoeka K nabopamopnoii pavome: J1is
BEITIOJTHEHUS 3aJaHUI TI0 JTaOOpaToOpHOU paboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a4H BBITIOJTHEHUS Tab0paTOpHOI paboTHI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB [0 U3yYEHHOMY B
paznene "OCHOBHI pacyeTa TeriooOMeHa
H3ITYYCHUEM MEXy H3JTydarole-
HOTJIOLIAKOIIEH CPENOM U TOBEPXHOCTAMHU
HarpeBa TeII000MEHHBIX yCTPOHCTB"
MaTepHany.

Ilod2omoeka domauinezo 3adanusn:
[MoxroToBka gOMaITHETo 3aJaHUS HAIpaBJICHA
Ha OTPabOTKy YMEHUH pereHus
npogeccHOHANBHBIX 3a1a4. JloManrHee 3a1aHue
BBIIAETCS CTYJIEHTaM 110 U3yUY€HHOMY B paszelie
"OCHOBBI pacyera TeII000MeHa U3ITydeHUEeM
MEX/ly M31y4aroliie-norjionariei cpeaon u
MTOBEPXHOCTSAMH HarpeBa TEeINI00OMEHHBIX
ycTpoiicTB" MaTepuainy. JJonmomHUTEIHO
CTYACHTY HEOOXOIUMO U3yUUTH JTUTEPATYPY U
pa300paTs MPUMEPHI BRITOTHEHNS TTOTOOHBIX
3aganuil. [IpoBepka foManiHero 3agaHus
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MIPOBOJNTCS TIO MPECTaBICHHBIM THCHbMEHHBIM
paboTtam.
Ilo020mogKa K npaKmu4ecKum 3aHAMUAM:
Wzyuenne matepuana mo pa3aeny "OCHOBEI
pacdera TeII000MeHa U3ITydCHUEM MEXKIY
H3JTy4aroLe-TorJIOIAIIEN Cpeon U
MOBEPXHOCTSIMH HAarpeBa TEIIIOOOMEHHBIX
YCTPOUCTB" MOATOTOBKA K BBHIITOJIHEHUIO
3a7aHUi Ha IPAKTHIECKUX 3aHATHIX
Camocmoamenvroe usyuenue
meopemuuecko2o mamepuana: VIsyaenue
JIOTIONTHUTEIBHOTO MaTepraa 1o pasaery
"OCHOBBI pacyera TeII000MeHa U3ITy4YeHUeM
MEXK]ly U31y4arollle-norjionariei cpeaon u
TMOBEPXHOCTAMU HArpeBa TCHJ'IOO6MCHHI)IX
yCcTpoicTB"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], cTp.464-482

[2], cTp.420-440

[3], m.11
[7], ctp.472-491

Dx3ameH 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
7 Baenenue B 16 6 - 4 - 6 - Iloozomoska domauine2o 3adanus:
KOHBEKTHUBHBIN IToaroroBka nomMaiiHero 3ajjaHusi HalpaBJieHa
TEII000MeH Ha OTPabOTKy YMEHUH pereHus
7.1 Bsenenue B 16 6 - 4 - 6 - npogeccHOHANBHBIX 3a1a4. JloManrHee 3a1aHue
KOHBEKTHBHBIN BBIIAETCS CTYJIEHTaM 10 U3yUYE€HHOMY B pa3zelie
TEII000MeH "BBeneHne B KOHBEKTUBHBIN TeIIoo0MeH"

Marepuany. JJonoJHUTENBHO CTYACHTY
HEO0XOIUMO U3YyYUTh JUTEPATYPY U pa3oOparthb
TIPUMEPHI BBITIOTHEHUS ITOT00HBIX 3aJaHHH.
[IpoBepka gomaIrHero 3aaHus MPOBOIUTCS IO
MIpeICTaBICHHBIM TUCHbMEHHBIM PaboTaM.
Iloozomoexa K npakmuyecKum 3aHAMUAM:
N3ydenne Matepuana no pazaeny "Beenenue B
KOHBEKTHBHBIN TETNIOOOMEH" MOJITOTOBKA K
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BBIMOJTHCHUIO 33JJaHUIA HA MIPAKTHYCCKIX
3QHATUAX

Camocmoamenvhoe uzyuenue
meopemuyueckozo mamepuana: Vzyuenne
JIOTIOJTHUTEIBHOTO MaTepHaa o pasjieny
"BBeneHne B KOHBEKTUBHBIN TeI1000MeH"
Hzyuenue mamepuanos iumepamypHslx
UCHOYUHUKOB:

[1], cTp.124-143
[2], cTp.125-148
[3], m.3
[7], ctp.126-148

Bremnsas 3agaua
KOHBCKTUBHOT'O
Tenaoo0MeHa.
CBoOoaHas u
BEIHYKJICHHAS
KOHBEKIIHS

26

12

8.1

Buemrnss 3agaga
KOHBEKTHBHOI'O
TenaooOMeHa.
CpoOomHasg u
BBIHYK/ICHHAS
KOHBEKLIHS

26

12

Ilodzomoeka K nadbopamopnoit padome: Jlns
BBIMOJTHEH U 33JJaHUI TI0 JTAO0OpaTOpHOU padboTe
HEO0XOIUMO TPEABAPUTEIHLHO H3YIUTh TEMY H
3aJ1aui BBITIOJHEHUS JTaO0OpaTOPHOH paboThI, a
TaK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIbTATOB 110 H3YICHHOMY B
paznene "BHemHss 3a1a4ya KOHBEKTUBHOTO
teruiooOMeHa. CBOOOIHAS U BBIHYK/ICHHAS
KOHBEKLMs" MaTepuaity.

Iloozomogka domauinezo 3adanua:
[ToaroroBka qOMaITHETO 3aJaHUS HAIIPABJICHA
Ha OTpabOTKy yMEHUIl peneHus
npodeccroHanbHBIX 3a1a4. JloMarHee 3a1aHue
BBIJIAETCS CTYJIEHTaM 110 U3y4YEHHOMY B pasjelie
"BHemHss 3aja4a KOHBEKTUBHOTO
teruioooMeHa. CBOOOIHAS U BRIHYKICHHAS
KOHBeKLMs" MaTepuany. JJonoJHUTENIbHO
CTYICHTY HEOOXOIUMO U3yUUTh JTUTEPATYPY U
pa300paTk MPUMEPHI BHITOTHEHUS TIOTOOHBIX
3amanuid. [IpoBepka JOMAIIHEro 33 aHus
MIPOBOJUTCS IO TPEACTABICHHBIM THCEMEHHBIM
paboram.

Iloozomoeka K npaKkmuuecKum 3aHAMUAM:
Wzyuenne maTepuana mo paszaeny "BremHsas
3a/1a4a KOHBEKTHUBHOTO TEIIO0OMEHa.
CBoOOTHasI ¥ BBIHY)K/IEHHAs! KOHBEKIIUS"
MTOTOTOBKA K BBITIOJHEHUIO 3aJaHUI Ha
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MPAKTUYCCKUX 3aHATUIX
Camocmoamenvhoe uzyuenue
meopemuueckozo mamepuana: VI3yacuue
JIOTIONTHUTEIHHOTO MaTepHaa 1o pa3ery
"BHeIHss 3a0a9a KOHBEKTUBHOTO
TeruiooomMeHa. CBOOOIHAS M BRIHYKICHHAS
KOHBEKIMA"
H3yuenue mamepuanoe 1umepamypHulx
UCMOUHUKOB:
[1], cTp.217-226; cTp.286-294
[2], cTp.168-199
[3], m.3, m.4
[5], m.1
[7], ctp. 149-236

9 KouBekTnBHas 26 12
TEIUIOO0T/Aa4a MPU
TEYEHHNH KUIKOCTH B
Tpy0Oax (kaHalax)
9.1 KonBekTnBHas 26 12

TEIUIOOTa4a IIpU
TEYECHUH JKHJIKOCTHU B
Tpy0Oax (kaHalax)

Ilodz0moeKa K meKyuiemy KOHmpoJiio:
IToBTOpEeHue MaTepuana no pasaeny
"KoHBeKkTHBHasI TEIUIOOTAa4Ya PU TEYEHUH
JKUIKOCTH B TpyOax (kaHamax)"

Iloozomoeka K nabopamopnoii pavome: J1is
BEITIOJTHEHUS 3aJaHUH TI0 JTaOOpaToOpHOU paboTe
HEO0XOIUMO TIPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a4¥ BBITIOJHEHUS 1abopaTOpHOH paboTsl, a
TaK K€ U3y4UTh BOTIPOCH BAPHAHTOB
00paboTKU Pe3yabTATOB [0 U3yUYEHHOMY B
pa3zaene "KoHBEKTHBHAs TEIUIOOTAAYA IIPH
TEUYEHUH KUAKOCTH B TpyOax (kaHamax)"
Marepuany.

Ioozomoeka domauwinezo 3a0anus:
[MoxroToBka AOMAaITHETO 3aJaHUS HAIpaBJIcHA
Ha OTPabOTKy YMEHUH perIeHs
npogeccHOHANBHBIX 3a1a4. JloManrHee 3a1aHue
BBIIAETCS CTYJIEHTaM 110 U3yUY€HHOMY B paszelie
"KonBekTHBHasl TEIUIOOTAa4Ya MPU TEYEHUH
XKHUJIKOCTH B TpyOax (kaHanax)" Marepuay.
JIOTIOMTHUTETBHO CTYICHTY HEOOX0ANMO
M3YYUTh JTUTEPATYPy U pazoOpaTh MpUMEPHI
BBITIOJTHEHUS TIOJO0HBIX 3afanuid. [TpoBepka
JIOMAIITHETO 3aJaHus TIPOBOJIUTCS TI0
MIpeICTaBJICHHBIM TUCHhbMEHHBIM PaboTaM.
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IloozomosKka K npaKkmuueckum 3aHamusim:
U3yyenue MaTepuana mno pasaeny
"KoHBekTHBHasI TEIUIOOTAAaYA IPU TEYCHUH
XKHUJIKOCTH B TpyOax (KaHanax)" MOATOTOBKA K
BEITTOJTHEHHIO 3aJaHIH Ha TPAKTHYECKIX
3aHATHAX

Camocmoameibnoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraa 1o pasaery
"KoHBekTHBHasI TEIUIOOTAAaYA PU TEUYCHUH
KHUIKOCTH B TpyDax (kaHamax)"

H3yuenue mamepuanog 1umepamypHslx
UCHOUHUKOB:

[1], cTp.235-281
[2], cTp.200-221
[3], m.5
[7], cTp. 239-287

10 TemnooOMeHHbBIC 26 12
anmaparsl

10.1 TemnooOMeHHbBIC 26 12
anmaparsl

Iloozomoeka K meKyuiemy KOHmMPOJIi0:
[ToBTOpeHne MaTepHuana 1mo pa3uaey
"TermmooOMeHHBIE anmapaTsl”

Iloozomoeka K nabopamopnoii pavome: J1ist
BBITIOJTHEH U 33/IaHUH 10 TabopaTopHoi paboTe
HE00XOIMMO NPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1a4y BBITIOJTHEHUS 1abopaTOpHOH paboTsl, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
pazzgene "TermnooOMeHHbIE anmapaTsr”
MaTepHuainy.

Ilod2omoeka domauinezo 3adanusn:
[MoxroToBka AOMAaINTHETO 3aJaHUS HAIpaBJIcHA
Ha OTPabOTKy YMEHUH pereHus
npogeCCHOHANBHEIX 3a1a4. JloMalniHee 3a1aHue
BBIJIACTCS CTYACHTAM I10 H3YYCHHOMY B pa3Jieie
"TemnooOMeHHbIE anmapathl" MaTepuaty.
JIOTIOMTHUTETBHO CTYICHTY HEOOX0ANMO
U3YYUTH JUTEPATypy U pazoOpaTs IpuMepsI
BBITIOJTHEHUS TIOJ00HBIX 3aaanuid. [IpoBepka
JIOMAIITHETO 3a/1aHUs IPOBOIUTCS IO
MPECTABICHHBIM TUCHMEHHBIM paboTaM.
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IloozomosKka K npaKkmuueckum 3aHamusim:
W3yuenue maTepuana mo pasuaeny
"TemnooOMeHHBIC anmapaThl” MOrOTOBKA K
BEITTOJTHEHHIO 3aJaHIH Ha MTPAKTHYECKIX
3aHATHAX
Camocmoameibnoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraa 1o pasaery
"TemmooOMeHHbIE anmapaTs”
Iloozomoeka pacuemmusix 3ad0anuii: 3anaHus
OpI/IeHTI/IpOBaHLI Ha peIHeHI/IH MUHH3a4a4 110
pazaeny "TermiooOMeHHbIe anmapatsr”.
CryneHTbl He00XOAUMO NTOBTOPUTH
TEOPETHYCCKUI MaTepHa, pa3oopaTh MPUMEPHI
pemeHI/m AHAJIOI'NMYHbBIX 3a1a4. HpOBeCTI/I
pacueTsl 10 BapHAHTY 3aJaHUs U CIIENaTh
BEIBOJBI. B KadecTBe 3a1aHU HCIOIB3YIOTCS
CIIEIYIOIINE YIIPaKHCHHUS:
H3yuenue mamepuanoe 1umepamypHslx
UCMOUHUKOB:

[1], cTp.502-519

[2], cTp.441-464

[3], m.12
[7], cTp. 512-545

11

Teruootnaua npu
(ha3oBbIX
[IPEBPALLCHUAX
TETJIOHOCHUTEJIS

34

14

111

Termnoornaya npu
($ha3oBBIX
NpeBpaLICHHAX
TETIOHOCHUTEJIS

34

14

CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"TemmooTnada npu Gpa30BEIX MPEBPAIICHUIX
TerIoHoCUTENs "

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
[ToBTOpeHNe MaTepHaa 1Mo pa3aeny
"TermooTnaua rmpu GazoBbIX NPEBPAILCHUIX
TersIoHocuTens"

Iloozomoeka K rabopamopnoii pavome: J1ns
BBITIOJTHEH U 3a/IaHHH 10 TabopaTopHOi paboTe
HE00X0IMMO TIPEABAPUTEIHHO U3YUUTh TEMY U
3a[1a4H BBITIOJHEHNUS 1Tab0paTOpHOH paboTsl, a
TaK )K€ U3y4UTh BOTIPOCH BAPHAHTOB
00paboTKH Pe3yabTATOB M0 H3YYEHHOMY B
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paznene "Temnoornaya npu GazoBbIx
NpEeBpaIlECHHUSX TEIUIOHOCHUTENS" MaTepuay.
Ilodzomogka domauinezo 3adanua:
IToaroroBka KOMaIIHETO 3aaHUS HAIIPABICHA
Ha OTpabOTKy YMEHUI pemeHus
npodeccrnoHaNBHBIX 3a1a4. JlomanHee 3agaHue
BBIJAETCS CTYACHTAM I10 U3yICHHOMY B pa3Jele
"TemmooTnaqa mpHu (Ppa30BEIX MPEBPAIICHUIX
TEIUIOHOCHUTENA" MaTepuainy. JJomomHITeIHO
CTYZIEHTY HEOOXOANMO M3YUUTh JIUTEPATYPY U
pa3o0paTh MPUMEPHI BHITOIHEHHUS TTOI00HBIX
3aganuil. [IpoBepka nomMaiHero 3agaHus
IIPOBOAUTCH 1O MPEACTABICHHBIM MNUCbMCHHBIM
paboTtam.
I10020mo8Ka K npaKmu4eckum 3aHAmusam:
W3yyenne marepuana 1o pasaeny
"TemmooTnaqa Ipu Ga30BbIX IPEBPALICHUAIX
TETIOHOCHUTEJIS" TIOATOTOBKA K BHITOJHEHHUIO
3a7aHUi Ha IPaKTHIECKUX 3aHATHIX
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], ctp.297-317; c1p.330-348
[2], cTp.263-327
[3], m.6, m.7
[7], ctp.301-369

12 OCHOBHEIE IMOHITHUS 16
MaccooOMeHa

12.1 OCHOBHEIE MMOHITHUS 16
MaccooOMeHa

Iloozomoska domauine2o 3a0anus:
[ToaroroBka qOMaITHETO 3aJaHUS HAIIPABJICHA
Ha OTPabOTKy YMEHUH pemieHus
npogeccCHOHANBHBIX 3a1a4. JloManrHee 3a1aHue
BBIIACTCS CTYACHTAM I10 H3YYEHHOMY B pa3Jieie
"OcHOBHBIE OHATHS MaccooOMeHa"
MaTepuainy. JJOmoHUTETbHO CTYICHTY
HEO0XOIUMO U3yUYUTh JIUTEPATYPy U pa3o0Oparh
TIPUMEPHI BBITIOTHEHUS ITOT00HBIX 3aJaHHH.
[IpoBepka qOMaNTHETO 3aaHUS TPOBOJIUTCS 110
MIpeICTaBICHHBIM TUCHbMEHHBIM PaboTaM.
Iloozomoeka K npaKmuyecKum 3aHAmuIm:
Nzydenne marepuana no pazaeny "OCHOBHbBIE
MOHSTHS MacCOOOMeHa" MOATrOTOBKA K
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BBITOJTHCHUIO 33JJaHUI HAa MTPAKTHYCSCKIX
3QHATUAX

Camocmoamenvhoe uzyuenue
meopemuyueckozo mamepuana: Vzyuenne
JIOTIOJTHUTEIBHOTO MaTepHaa o pasjieny
"OCHOBHBIE MTOHATHS MaccooOMeHa"
Hzyuenue mamepuanos iumepamypHslx
UCHOYUHUKOB:

[1], cTp.369-388
[2], cTp.328-348
[3], m.8, m.9
[7], ctp.371-423

OKk3aMmeH 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 2 - 0.5 97.5

HUTOro 360.0 - 64 32 64 4 - 1.0 195.0

Ipumeuanue: Jlex — nexuuu; JIab — madoparopusie padoTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoektam/padoram; MKKII — unauBuayansHbie KOHCYIBTAIIMU O KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUH 110 pa3aenam
muctumuinael, CP — camocrositennbHas padota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTeCcTanuAa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Beedenue 6 mennomaccoobmen. Cnocodwl nepenoca meniomul. OcHogHble onpedeneHus,
MePMUHOI02US.

1.1. Cnoco0s! nepeHoca TemnoTel. OCHOBHBIE OIIPEIEIEHMSI, TEPMUHOIOT S

Crioco0b! TeIo- U MaccolepeHoca: TEIUIONPOBOJHOCTb, KOHBEKLUs, U3lyueHue, auddysus.
DEeHOMEHOJIOTUYECKUN METO/I U3YUEHUS SIBJICHUH TeIio- U MaccoooMeHna. OrnpeeneHne OCHOBHBIX
HOHATHUI: TeMnepaTypHOe MoJie, I'PaJueHT TeMIepaTypsl, TEMJIOBOM MOTOK, INIOTHOCTh TEILIOBOTO
1oToKa. BEKTOp MIOTHOCTH TEIUIOBOro motoka. 3akoH dypre. Koapduiment TenaonpoBoIHOCTH
ra3oB, >KUJKOCTEH M TBEPABIX Tel. TermioBoe B3aMMOAEHCTBUE MOTOKA YKUAKOCTH € 0OTEeKaeMon
IIOBEPXHOCTBIO TBEpAOro Tena. 3akoH HeroToHa-Puxmana (remnoornava). Temmonepenaya.

2. Dnemenmul meopuu menﬂonpoeodnocmu. OOHOMeprle cmauuoHapHbsle 3a0a4u
menﬂonpoeodHocmu

2.1. DneMeHThl TEOpUU TEIIONPOBOAHOCTH. OHOMEPHBIE CTALIMOHAPHBIE 3aa4l
TEIJIONPOBOTHOCTH

JuddepenunansHoe ypaBHEHUE TEIIONPOBOAHOCTH. Y CIOBUS 0HO3HAYHOCTH. KoaddunueHnt
TEMIIEpaTypOIPOBOIHOCTH [lepeHoC TemIoThl B MJIOCKON CTEHKE MPH MOCTOSTHHOM U MEPEMEHHOM
KoduUIMeHTe TEIUIONPOBOAHOCTH. Termsomnepenaya 4epe3 OJHOCIOMHYHDO U MHOTOCIOWHYIO
IJIOCKYI0 CTEeHKYy. Tepmuueckue comnporuBieHus. Kosadpdunuent Ttemnonepenaun. IlepeHoc
TEIUIOTHl B IWIMHIPUYECKON CTEHKE TMpH TIOCTOSHHOM M MEPeMEHHOM Ko3(duimenre
TeronpoBogHocTH. Temnonepeaaya 4yepe3 OJHOCIOMHYIO MU MHOTIOCIOWHYIO LMJIMHIPHUYECKYIO
cTeHky. Kputudeckuili aumamerp TerioBod wuzoisiuuu. Buidop sddexTuBHON wm3omsmuu mo eé
KPUTHYECKOMY JAuaMmeTpy. TemmeparypHoe Mojie NpH HAIWYUKU B TEJIE HCTOYHUKOB TEIUIOTHI
(mnacTuHa, UMIUHApPUYECKHIl cTepxeHb). OpeOpeHue MNOBEPXHOCTH HArpeBa Kak Crocod
UHTCHCU(UKAIIMKM TIpolecca TeIulonepenavyn. Temonepenadya dYepe3 OpeOpPEHHYIO CTEHKY.
Koaddutment s dextuBnoctu pedpa. [lepeHoc TemnoTsl mo crepxHio (pedpy). TemnnoBoii moTok ¢
MTOBEPXHOCTHU CTEPKHsI (pedpa).

3. OOHOM@DHble JAUHelnble HecmayuuoHapHvlie 3a0aqu menﬂonpoeodHocmu

3.1. OngHOMEpHBIE TMHEWHbIE HECTAlMOHAPHBIE 33]]a4l TEIUIONPOBOAHOCTH

Hecranuonapusle 3ala4u TEIUIONPOBOAHOCTH. MeTon pasfeneHus NEPEeMEHHBIX pelIeHHUs
JUHEWHOTO ypaBHEHHs TerutonpoBogHOCTH (Dypbe). be3pasmepHas ¢dopma U pelieHne 3aaadd o
HECTAIlMOHAPHOM TEeMIIEpaTypHOM ToJie B oxJaxknaemoi tiacture. Yucno buo. be3pasmepnoe
BpeMs (uucio Dypre). AHanuz pemieHusa. TemrepaTypHOe TMOJE B MPOILECCE OXIKICHUS
(narpeBaHusi) 0ECKOHEYHO UTMHHOTO IIMIUHAPA U HEKOTOPHIX TNl KOHEUHBIX pa3MepoB. 3aaada 0o
OXJIAXACHUN (HAarpeBaHWM) TMIOJIYOTPAHUYEHHOTO Tejla KakK MOJENIb Ha4daJlbHOTO TMepuoja
HECTAIlMOHAPHON  TEIJIOMPOBOJHOCTH TeJa MPOU3BOJILHON Qopmbl. PerymspHbiii  pexum
OXJIXKACHUS. DKCIIEPUMEHTAIBHOE OTpeieNieHre TEII0(PU3NIECKIX CBOMCTB MaTepUaIOB METO0M
perynspHoro pexxuma. Teopembl KonapaTtsesa.

4. Bgeoenue 6 uuciennvie Memoobl peuieHus 3a0ay menionpoeooHoCmu

4.1. BBeneHue B UNCIIEHHBIE METO/IBI PELIEHUS 3a/1a4 TEMJIONPOBOJHOCTH

WUtepatuBHblE W BapuaTHBHbIE MeTOAbl pemieHus auddepeHIHaTIbHbIX  YpaBHEHUN
MaTteMaTHueckoi ¢pusuku. Meroa koHTposbHOro 00béMa (IlaTankap) NPUMEHUTENBHO K PEILICHHIO
OJIHOMEPHBIX CTAI[MOHAPHBIX U HECTAIIMOHAPHBIX 33]1a4 TEIIOMPOBOIHOCTH.

5. Tennoobmen usjlyderuem 6 cucmeme nmei, Da&’aeﬂeHHle duamewwutmoﬁ CD@OOIZ
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5.1. TemmooOMeH U3ITy4YeHHEM B CHCTEME TeJl, Pa3/IeIEHHBIX THATEPMUYHOMN Cpe1oif

dusnyeckas NpupoAa TEIIoBoro usnydeHus. Knaccudukamnus notokos usnydeHus. Gopmyna
[Tonsika. IHTErpanpHble U COEKTPAIbHbIE XapaKTEPUCTUKHU SHEPIHUU U3IYyUEHUs: MOTOK, IIIOTHOCTh
IIOTOKAa M MHTEHCUBHOCTb W3JIydeHHsA. M3ilydeHune pealbHBIX Tel, MICAIbHBIE Tella. 3aKOHBI
U3Iy4eHUus: aOCOJMIOTHO yepHoro Tena. 3akoHbl Jlambepra, Kupxroda, nonstue nuddy3noi
IIOBEPXHOCTHU U3JIY4YEHUsS U ceporo Tena. JIydncTeli TerooOMeH B 3aMKHYTOM CUCTEME CepbIX Tell,
pa3/ieJICHHbIX UAaTePMUYHOW cpenoil. YrioBble KOI(PQGUIMEHTH U3MydeHus. JlyducTsiit
TEINIO0OMEH MEXIy ABYMs Oe3rpaHMYHBbIMH IJJACTUHAMM; TEJIOM M 00O0JIOUKOH; 3KpaHHUpOBaHHE
u3nyyeHus. TeopeTuyecKkue OCHOBBI COBPEMEHHBIX 30HAJIBHBIX METOJ0B pacuéra TeruiooOMeHa
n3iydyenueM. MHTerpaabHble ypaBHEHUS U3ITyYCHUS.

6. OcHoebl pacyema menioooMend usiy4eHuem Mexcoy Usavyanue-no21owarniel cpeoou u
NOBEPXHOCMAMU HA2Pesa menio0OMeHHbIX YCMPOUCE

6.1. OcHOBBI pacueTa TeII000MEeHA U3ITYICHUEM MEXKTy H3JTyJaroIe-TIOTIOMIA0NICH Cpeoi 1
HOBEPXHOCTSIMH HarpeBa TeII000MEHHbIX YCTPOICTB

[TpuOAM>KEHHBIM pacyeT Jy4UCTOro TEIIOOOMEHa B 3aMKHYTOW CHCTEME Tell, pa3JesIeHHBIX
U3JIy4darolle-roriomaronei cpenoi (cepoe npubamxenue). Pacuér ternnooOMeHa B cucreme Tuma
«ra3 B obosouke». 3akoH byrepa. OmnpeneneHue MNOraomaTeNIbHON CIOCOOHOCTH M CTENEHU
YEepHOTHI cpefbl (MPOAYKTOB cropanus). D¢ dexTuBHas JUMHa jyda. [loHsTe 0o MeTogax pacuéra
CJIO’KHOTO TETIO0OMEHa (paIualiOHHO-KOHTYKTUBHOTO U PAaJHalliOHHO-KOHBEKTUBHOTO).

7. Beeoenue ¢ koneexmusnviil meniooomen

7.1. BBeneHue B KOHBEKTUBHEIN TEILII000MEH

MatemaTtuyeckoe OINHUCaHUE TMpolecca KOHBEKTHUBHOTO TeriooOMeHa: AuddepeHnnaibHbie
YpPaBHEHHUS HSHEPruM, [JBUKCHHS, HEpPa3pbIBHOCTH. YCIOBUS OJHO3HAYHOCTH, YpaBHEHUE
terootAaun. Juddepennuanbiple ypaBHEHHS KOHBEKTHBHOIO TemjaooOMeHa B MPHOIMKEHUN
NorpaHuyHoOro ciosi  bespasmepHbli BUJ  MaTeMaTHMYeCKOro  OMHCAHMSI KOHBEKTHBHOI'O
TerioooMeHa. be3pazmepHble Komriekchl: uucio PeitHonbica, uncno ['pacroda, uucno Penes,
yucno Hyccenbra. dusznueckne CBOMCTBA XKUIAKOCTEM M Ta3oB, CYHNIECTBEHHBIE I Mpouecca
KOHBEKTHBHOIro TeruioooMmeHa. Knaccudukanus teruoHocurened mno uucny [Ipanaris.
OKCHepUMEHTAIbHOE  U3YYEHHE  IMPOLIECCOB  KOHBEKTHBHOIO  TemooOMmeHa.  TemoBoe
MOJIEIUpOBaHUe. DJIEeMEHThl TeOpuH 1mojaodus u pasmepHoctd. ITu — teopema. TypOyneHTHOCTS.
PelinonbcoBsl npeoOpa3oBanus AU PepeHInaNbHbIX YpaBHEHUH KOHBEKTHUBHOTO TEMJIO00OMEHaA.
TypOyneHTHas TenaonpoBoHOCTh. TypOynenTHas Ba3kocTh. TypOynenTHoe uncno [Ipanaris.

8. Brewnas 3a0aua koHgekmueno2o0 meniooomera. Ce0000HAs U 8bIHYHCOCHHASA KOHBEKUUSL

8.1. BHemHss 3a/1a4a KOHBEKTUBHOTO TerjooOMeHa. CBOOOAHAS U BBIHYX/I€HHAs! KOHBEKLIUS

TemiooOMeH ¥ CONPOTHBIEHHWE NpPHU JAMHUHAPHOM U TYpOYJIEHTHOM MOIPAaHUYHOM CJIO€ Ha
wiactuHe. 3anaun  bnasmyca u Ilonmbraysena. Amxanorus PeitHonbiaca. TemmooOmeHn mnpu
BBIHY/ICHHOM BHEIIHEM IOMEepeyHOM oO0TekaHuu TpyObl M mydka TpyO. Temnmoormaua mpu
CBOOOJTHOM JIBUIKEHUU KHUJIKOCTH OKOJIO Tell (IUIaCTHHA, TpyOa), HAXOAAIINXCS B HEOTPaHUUYEHHOM
00Béme xuakocTH. CBOOOIHAS KOHBEKIIMS B OTPAaHUUYEHHOM 00bEME (111€JH, 3a30phI).

9. Konsexmusnas menioomoaua npu med4eHuu AHCUOKOCTU 8 mpV6ax (KCIHCUZCDC)

9.1. KoHBekTHBHas TEMJIOOTAa4ya MPU TEUEHUH KUIKOCTH B TpyOax (KaHaiax)
TenmooOMeH mNpu JABWKEHMM TeIUIOHOCUTeNed B TpyOax u KaHaiax. IlepBoe Hawano
TEPMOJMHAMUKHU JUIs TeYeHHUs B TpyOax. MecTHBIM M cpeqHuil KO3(QQPUUHEHTHl TErIo0TAauH.
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TemooOMeH M COMPOTUBJICHHE MPHU JIAMUHAPHOM TEUYEHUU B TpyOe. BSA3KOCTHBIN U BSI3KOCTHO-
TPaBUTAIMOHHBIA pexkuMBbL. TypOyneHTHOe aBmkeHue B Tpydax. ®opmynsl MuxeeBa u [leryxosa.
Wuterpan Jlationa. Termmoornaya mnpu TEYCHHHM SKUAKUX METAUIOB. VHTeHCHUKaIUs
KOHBEKTHBHOI'O TEIJIOOOMEHA MPU TEUEHUU TEIIOHOCUTENIS B TpyOax M KaHaax.

10. Tennoobmennwvle annapamol

10.1. TermmooOMeHHBIE anmapaThl

Knaccudukanus  TEmIOOOMEHHBIX — amaparoB. YpaBHEHUS  TEIJIOBOro  OamaHca U
teronepenaun. Cpennenorapudmuueckuid TtemmepaTypHblii Hamop. [IpsSMOTOK, HNPOTHBOTOK,
CJIIOJKHBIE CXEMBbI [BH)KECHHs TeIIoHOcuTenerd. KOHCTPpYKTOpPCKMH M IIOBEPOYHBIN TEIJIOBBIC
pacueTsl  pEeKyHepaTUBHOIO TermiooOMeHHUKa. CpaBHeHHE MPSMOTOKA U MPOTHUBOTOKA.
['mapaBiarueckoe COMPOTUBICHUE TEIUIOOOMEHHBIX amnmnapaToB. [IoHsATHE 0 pacuére cMeCUTENbHBIX
TEII000MEHHUKOB U 0 pacuéTe pereHepaTUBHBIX TEINIOOOMEHHBIX aIllapaToB.

11. Tennoomoaua npu d)CZSOGle npeepauieHuUAX menjloHoCcCumeiii

11.1. Terutootaaya rnpu (a30BbIX MPEBPALICHUAX TEINIOHOCUTENS

Hyccenbra. [TonpaBounsie ko3ddumuentsr k teopun Hyccenmbra mo JI. A. JlabynmoBy (Ha
BOJIHOBOE TE€UYEHUE M NEPEMEHHOCTh (PU3NYECKHX CBOMCTB KOHJAeHcaTa). TypOyleHTHOe TedeHue
IUIEHKA KOHAEHcaTa — pacuér kodduummenta termoornaun (dpopmyna JlabyHmosa). Bnusuue
CKOPOCTH I1apa, COCTOSIHMSI IIOBEPXHOCTH, BIAKHOCTH W II€perpeBa Iapa, IpHUMeced BO3lyXa B
nape. Termoodbmen npu kunenuu xuaxocted. Kpupas kumnenus. Ily3pipbkoBoe M IUIEHOYHOE
kunenne. Kputuueckuil paguyc myseippka. CKOpocTh pocra my3slppka. OTpBIBHON JUameTp
ny3bIpbka. YacTtora oTphiBa My3bIphKOB. Pacuér koa(duIMeHTa TemIo0TIauy MPH My36IPHKOBOM
KUIleHUH B 0oJbiioM 00bEMe. KpuTHueckue TerioBble Harpy3Ku Mpy KUMeHuu. TemnooTaadya npu
wi€HoYHOM kuneHuu. Kunenume B TpyOax. Pexum TeueHus NapoKUIKOCTHOM CMECH.
I'maponnHamuka 1 TenaooOMeH NMpH KUIEHUH B TpyOax. Kpu3ucel TenaooTjauu nepBoro u BTOPOro
pona. Pacuér koadduimenTon 3amaca 10 Kpusuca.

12. OcHogHble noHsmusa Mmaccoobmena

12.1. OcHOBHBIE OHATUS MAaCCOOOMEHA

Konuenrtpanuonnas muddysus (maccel). Bekrop miuoTHocTH moToka macchl. 3akoH Puka.
Koadppuuument nuddysun. Tepmo u 6apoauddysus. AuddepennnanbHble ypaBHEHUS COBMECTHBIX
IpoIeccoB Macco- U TeriooOMeHa. Jud@y3noHHbIi morpaHu4HbIi c10i. AHANOTUs MPOLECCOB
Macco- u tertooomena. luddysnonnsie ananoru urucen Hyccenbra u [Ipanaris.

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. KonBekTHBHAs TEIJIOOTIa4a [P JJAMUHAPHOM TEUEHUH JKUJIKOCTH B TpyOax (KaHaiax).
TennooTnaya Ha HaYaIHLHOM YYacTKE M Y4aCTKe CTaOMIN3UPOBAHHOTO TEIUIOOOMEHA;
2. OmnpenieneHye CTENEHN Y€PHOTHI U OTJIONIATEIbHOM CIOCOOHOCTH Ta30BOT0 00BbEMa ¢©
MCII0JIb30BaHUEM HOMOTpamMM XOTTes;
3. Pacuer TeruiooTjauu Mpy pa3BUTOM MY3bIPHKOBOM U IUIEHOYHOM KUIIEHUH B OOJIBILIOM
o0béMe. Kpusuc kunenus nepBoro poja;
4. TeruiooTa4ya MpU CMEIIAHHOM T€UEHHUHU IIEHKH, YUET BIUSHUS TIEPEMEHHOCTH CBOICTB,
BJIQ)KHOCTH, IIEperpeBa 1apa, OpueHTalluu IOBEPXHOCTH;
5. TenooTnava npu MIEHOYHON KOHACHCAIIUH TTapa Ha BEPTUKAIBHON MMOBEPXHOCTH (TPYOeE).
JlamuHapHOe TeueHue IJIeHKH KoHeHcarta, popmyna Hyccenpra. JlaMmuHapHO-BOIHOBOE
TedyeHue, nonpaska Kanuupl. bespasmepusie ypaBHenus it pacuéra KTO;
6. OcobeHHOCTH KOHBEKTUBHOM TEINIOOT/Aa4YH MTPU TEUCHUH KHUJIKUX METAJIOB, CKUMAEMOTO
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rasa;

7. IIpoexTHBII pacu€T TEII00OMEHHOTO anmnapara 1Mo 3GpGHEeKTUBHOCTH M YUCTY €TUHUIL
nepeHoca TerioTsl. OCHOBBI METOIMKH THAPABIMYECKOTO pacyéra TemI000MeHHHKA,

8. Pacuer TemnooTaaun npu KUIMEHUU KUAKOCTH, IBIXKYIIEHCs B Tpyoax. Kpusuc kunenus
BTOpOTro poja. ' pannunoe napocoaepxkanue. Pacder 3amaca 10 Kpu3znuca KUIIEHUS;

9. BHemnss 3a1aua KOHBEKTUBHOTO TerioooOMeHa. CBOOOIHAs KOHBEKIINS;

10. Buemsss 3a1aua KOHBEKTUBHOTO TEIUIOOOMEHA. BrIHYKI€HHAs KOHBEKIINS;

11. Pacuet ny4ncToro TermnooOMeHa B CUCTEME TEJI0-000I0YKa B «CEPOM» U «HE CEPOM»
IpUOIMKEHNN;

12. OcHOBBI pacueTa TErI00OMEHHBIX annapaToB. Y paBHEHUs TEIJIOBOrO OalaHca,
TEIUIONEPEIaut, CPETHEr0 TEMIIEPATYPHOr0 HAIlOpa IPUMEHUTEIBHO K PEKYIIEpAaTUBHBIM
TerI000MEHHBIM armaparaMm. MeTouka pacueTa MOBEpXHOCTH TEIUIONEepe1auH;

13. MeToap! mogo6us U pa3MEpHOCTEH B 3a/1a4ax TEIUIONPOBOJHOCTH U KOHBEKTUBHOTO
teriooomena. Yucna nonobus. Kpurepuanbubie ypaBHEHUS;

14. Cucrema ypaBHEHHI KOHBEKTHBHOT'O TEIIOOOMEHA B IPUOIMKEHUH TIOTPAHUYHOTO CIIOS;
15. KonBekTuBHas TEMJIOOTAa4a IpU TypOYJICHTHOM TE€UEHUH )KUJIKOCTH B TpyOax (KaHamax);
16. BBosiHOE 3aHATHE, ONIPEICTICHUSI, TEPMUHOJIOTHS;

17. CranmonapHasi Terioneperaya yepe3 MHOTOCIOWHYIO IIMIIMHIPUYECKYIO CTEHKY TTPH
MOCTOSTHHOM U TIEPEMEHHOM K03(P(PHIIMEHTE TEIIONPOBOIHOCTH CIIOEB. JIMHEHHAS IIIOTHOCTD
TEIUIOBOTO TIOTOKA, IMHEHHBINA KoddduiueHT Terionepenayn. Kpurtuyeckuit nuametp
TEIIOBOM U30JILUHU, BBIOOP U30JIALUU IO KPUTHUECKOMY TUAMETPY;

18. OcHoBHbIe noHATHS MaccooOMeHa. Konnentpaunonnas auddysus. 3akon duka.;

19. Pacuer ko3¢ punmenTa MaccooTAaYM U MOTOKA MACChl KOMITOHEHTA HA OCHOBE aHAJIOTUHU
MIPOLIECCOB TEIJIO- K MaCCOOOMEHa;

20. Pacuér TemnepaTypHOro MoJisi B JUIMHHOM IMJIMHJPE KOHEYHOT'O paguyca Ipu
CUMMETPUYHBIX TPAHUYHBIX YCIOBUSIX TPETHETO TUIIA;

21. Pacuer TermmooOMeHa H3ITy4YeHHEM B 3aMKHYTOUW CHCTEME JABYX CEpPBIX Tell, pa3AeiIeHHbBIX
JTy4enpo3padHoil cpefoi. YrioBbie K03()PHUIIHMEHTHI U3TY4YeHUs, UX CBONCTBA U BHIYHCIICHUE;
22. 3aK0HBI TEIUIOBOTO U3TydeHUs a0COIOTHO YepHOTO Tena. M3mydenue (1 moriomneHue)
CEpBIX TeJN, peabHBIX Tell;

23. PenieHre cUCTEMbI ypaBHEHUH IMCKPETHOTO aHajiora JUuisl 3aa4u 00 OXJIaKICHUH
MJIOCKOM CTEHKU C BHYTPEHHUM UCTOYHUKOM TEIJIOTHI METOI0M MTPOTrOHKH. Pelienue 31oil xe
3a/1a4M ¢ oMouIbio mpoueayps! Pdesolve, cpaBHeHue pe3ynbTaToB;

24. TlonyyeHue TUCKPETHOTO aHAIOra CTAlMOHAPHOTO MU (HepeHIINATFHOTO YPaBHEHUS
TEIUIONPOBOAHOCTH Ha MpUMepe 3a7aur 00 OXJIaKIEHUH IJIOCKOW CTEHKU C BHYTPEHHUM
HMCTOYHUKOM TETIJIOTHI;

25. 30HaJIbHBII METO/ pacueTa U3JIy4eHHsl B 3aMKHYTOH cucteme N Tel;

26. PerynsapHslii peskuM OXJIaKISHUS TeNa;

27. Metox ®@ypbe pacuéTa HECTALMOHAPHOTO TEMIIEPATYPHOTO MOJIs B O€3rpaHUYHOI
TUIOCKOM TJIACTHHE MPU CHMMETPUYHBIX TPAHUYHBIX YCIOBUAX TpeThero Tuma. bespasmepHsie
0000mIEHHBIC TIEpEMEHHbIE, 0e3pa3MepHoe Bpems - uncio Dypbe, mapamerp buo;

28. 3akoH byrepa, pacueT noriouareabHO CIOCOOHOCTH U CTENIEHHU YEPHOTHI CEpOro rasa,
ONTHYECKas TOJIIMHA CJI0s, TOHATHE AJIMHBI TyTH JTyYa;

29. arencudukarus Termao0TAauu 3a CUET pa3BUTHS TOBEPXHOCTH TEIJI0O0OMEHa;

30. TemnepaTypHbI€ MOJS U TEIUIOBBIE MOTOKHU B TEJIAX C BHYTPEHHUMHU MUCTOYHUKAMU
TEIUIOTHI;

31. CrannoHapHas Terionepeaadya yepe3 MHOTOCIOMHYIO IUIOCKYO CTEHKY MPH ITOCTOSTHHOM
U IepeMeHHOM K0d(pHIIMeHTe TemIoNnpoBOAHOCTH clo€B. TernoBoii 3akon Oma, MOHATHE O
TEPMHUECKOM COMPOTUBIEHUH TEIJIONPOBOJHOCTH, TEMJIOOTAAYH, TEIJIONEpe1aduHn;

32. 3akonsl Oypre, HetoToHa, Guka, HetoTrona-Puxmana, Credana-bonbiimana;

33. Pacu€t TemnepaTypHOro noJs B Tejaax MpOCTOW F€OMETPHUH, IEPEMHOKEHUE PEIICHUH,
pacueT KOJIM4YecTBa TeIJIOThI, OTIaHHOU (MTOTy4EeHHO) TEIOM 3a 33JaHHbBIN MPOMEKYTOK
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BPEMEHUY;
34. 3oHabHBIA METOJI pacyeTa U3JIy4EHHUs B 3aMKHYTOM CUCTEME TeJl, pa3IeIEHHBIX
M3y4arole-TorI0MAaoIIed Cpeou.

3.4. TeMbl 1a00paTOPHBIX padoT

1. JJTabopaTopHnas padota Ne 1 «MeToapl cTallmOHAPHOW TEIIJIONPOBOAHOCTHY (4 Jaca);

2. JJaboparopnas pabota Ne 2 «MeToabl HECTallMOHAPHOM TETLIONPOBOJHOCTHY (4 yaca);

3. JlabopaTtopHas padota Ne 3 «OnpeneneHre CTENeHN YEPHOTHI TeJla KAJIOPUMETPUUSCKUM
MeToaoM» (4 yaca);

4. JTaboparopnas padota Ne 4 «OnpeneneHue CpeTHUX yriioBbIX KOG OHUIIMEHTOB
u3iydeHus» (4 daca);

5. JlabopaTtopHas padota Ne 5 «l/cnibITaHne peKynepaTuBHOTO TEINIOOOMEHHHKa» — 1 paboTa
(4 gaca);

6. JlabopaTopHas padota Ne 6 «TemnooTtaada mpu cBOOOIHOM M BRIHYXIACHHON KOHBEKITHH
KUJIKOCTHY (4 "aca);

7. JTabopatopHas pabota Ne 7 «Temnootnaua npu TEYCHUH KUAKOCTU B TPyOax (KaHAIax)».
(4 gaca);

8. JJabopatopHas pabora Ne 8» Temnoornaua npu KUTIEHUH KUAKOCTEH B OOJIBIIOM 00BEME.
(4 gaca).

3.5 KoncyabTauuu

~

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunol (I'K)

OOcyxeHrne MaTepualioB 1o KeiicaM pasjena "BBenenue B teruioMmaccooOMer. CriocoOsr
nepeHoca TeraoTsl. OCHOBHBIE OMpeeNieH s, TepMUHOIOTHA"

OOcyxneHrne matepuaioB IO KeicaM pasnena "DIeMEHTHl TEOPHH TEIUIONPOBOJIHOCTH.
OpHoMepHbIE CTallMOHAPHBIE 33/1a4H TETJIONPOBOJHOCTH"

OO6cyxxaenre MaTepuasoB 1o keiicam pasnena "OgHoMepHbIE JTUHEHHBIE HECTAI[MOHAPHBIE
3a/1a4u TEIMIONPOBOAHOCTH"

OO6cyxaenre MaTepualoB 1Mo Kelicam paszena "BBeneHre B YNCICHHBIE METOIBI PEIICHUS
3a/1a4 TeIIoNpoOBOAHOCTH"

OO6cyxxnenre MaTepralioB Mo KekicaM pasnena "TernmooOMeH U3TydeHHEeM B CHUCTEME Tell,
pa3aeNeHHbIX JUaTepMUYHOM cpemaoit”

OO6cyxnenue wMarepuaysioB 1o Kkeiicam pasznena "OCHOBBI pacueTra TermaooOMeHa
M3Iy4EHUEM MEXIYy H3IyJarolle-MorjomaIiiel cpeaoid U TOBEpXHOCTIMHU Harpena
TEIJI000MEHHBIX yCTPOUCTB"

OO6cyxeHre MaTepuanoB Mo Keiicam pasaena "BBeneHne B KOHBEKTUBHBIN TeriooOMeH"
OOcyxnenne wmaTepualioB Mo Kekicam pazzgena "BuemHsisi 3amaya  KOHBEKTHBHOTO
teriooomena. CBOOOHAS ¥ BHIHYKJICHHAs] KOHBEKIUs"

OO6cyxxnenne MaTepHralioB 1o kKeiicam pasnena "KoHBEKTHBHAS TEIIOOTAa4a MPU TEUECHUN
KHJIKOCTH B TpyOax (kaHanax)"

10. OGcyxaeHre MaTepHAJIOB IO Kelicam pasnena "TemrooOMeHHbIe annapaTs”
11. OGcyxnenne MaTepuanoB 1o Kedcam pazgena "Termoormaua 1ipu Ba3oBBIX

MPEBPALICHUAX TEIJIOHOCUTENS"

12. Ob6cyxneHue mMarepuaioB Mo kKelicam paszzaena "OCHOBHBIE MOHATHS MaccooOMeHa"

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HEe IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3annaHupOBaHHBIE Pe3yabTaThl 00yUEHUs MO

HOMCp pasaciia IMCHUIIIMHBI (B COOTBETCTBHH C

O11eHOYHOE CPEICTBO

Konrl
JUCLUIUINHE n.3.1) (TUII ¥ HAUMEHOBAHUE)
(B COOTBETCTBUU C pazjesoM 1) MHARKATOPOB 7y |2]3|4|5|6]7[8]9]10]11]12

3HaTh:

3aKOHOMEPHOCTH TEII000MeHa npu (pa3oBbIX V301114 + |+ TectupoBanue/Tect Ne 6

IIPEBPALIEHUSIX ) «®DazoBbIe NEPEXOIbI»

OCHOBHBI€ ITOJIOKEHUS U YPaBHEHUS TEIJIOBOTO VT-301m1c4 + TectupoBanue/Tect Ne 4

pacuera TemIoMaccoOOOMEHHBIX annapaTroB «Tenno0OMEHHUKI

OCHOBHBI€ ITOJIOKEHUS TEOPUH TETLIOIPOBOIHOCTH, Pemenne 3amau/Tect Ne2

TEIUIONPOBOJHOCTD IIPU CTALIMOHAPHOM PEXKUME N-3omk-4 + «Tunossle 3a1aun
TEIJIONPOBOJHOCTHY

TEPMHUHOJIOTHIO TerioMaccooOMeHa, pu3ndeckuit Tectuposanue/Tect No 1

CMBICJ U Pa3MEPHOCTH OCHOBHBIX BEJIMYUH, VT-301m1c4 + «BBenenue B

HCIOJIb3YEMBIX B TEILLIOMAacCOOOMEHe TEIIIOMacCOOOMEH)
«BBenenune 8 TMO»

OCHOBHBI€ 3aKOHBI TEIJIOBOTO U3JTyYEHUS, TectupoBanue/Tect Ne 3

TEII000MEH U3ITy4YEeHUEM MEXIY TelIaMH, «3nydyenue»

pa3zieIeHHbIMU IPO3payHOl Cpeioil, TemnoooMeH N-3orik-4 +

U3JTy4YEHUEM B MOTJIOMAIOIINX U U3ITyYarOIINX

cpenax

MIEPEHOC TETJIOTHI B )KUJKUX U ra3000pa3HbIX Tectuposanue/Tect Ne 5

Tenax, 3aKOHbl COXPaHEHMSI U ITPEBPALLICHUS «KOHBEKTUBHBIN

SHEPTUH, 3aKOHBI U OCHOBHbBIE (PHU3HUKO- VT-301m1c4 + 14 TEMI000MEH»

MaTEMaTHYECKUE MOJIENH MPOLIECCOB IIEPEHOCA

TEIIOTHl U MacChl IPUMEHUTEIBHO K MpoLieccam

nepeaayu 1 TpaHchopMaluy TemI0Th

Ymersb:

IIPOBOAUTD TEIVIOTEXHUUYECKUE IKCIIEPUMEHTHI C JlaGopatopHas

[ETTBI0 U3YyUYEHUS MPOIIECCOB MEPEHOCA TETUIOTHI B VT-30mc4 + 4 + pabora/3amnuTa

OHEPreTUYECKUX U TEMJIOTEXHOJIOTHYECKUX nabopaTtopHbIx padot Ne 1-4

YCTaHOBKAx
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paccUMThIBaTh TEMIIEPATYpPHBIE OIS U TEIJIOBbIE
IIOTOKH B JIEMEHTAX KOHCTPYKIMH TEIUIOBBIX U
TEIUIO-TEXHOJIOTHYECKUX YCTaHOBOK C IIEJIbIO
o0ecrie4eHrss HOpMaJIbHOT'O TEMIIEPATypHOTO

PacuerHo-Tpaduueckas
pabota/3amnuTa pac4éTHOTO
3aganus Ne 1

pexxumMa paboThl 3IEMEHTOB 000PYIOBaHUS U U/L-Sorc4

MUHUMU3ALUN TOTEPh TEIJIOTHI C UCIIOJIb30BAHUEM

CIPAaBOYHOM JIUTEPATYPHI IO TEIIOQU3UUECKUM

CBOMCTBaM TBEPJBIX TEJl, )KUJIKOCTEH U ra3oB

BBIIIOJIHSATH TEIIOBBIE KOHCTPYKTOPCKUE U Pacuetno-rpaduyeckas

MOBEPOYHBIE pacuéThl TermI000MeHHbIX anmapaTtoB | MJ1-3ork-4 pabota/3amuTa pac4€THOTO
3agaHus Ne 3

pelaTh 3aja4M CTAlMOHAPHOW TEIIONPOBOJHOCTH KonTposbHas

YUCJIIEHHBIMH METOJaMU pabota/KoHTposbHas

NJ-3ornk-4 pa6ora Ne 1. «ITocTpoenue

JUCKPETHOI'O aHajora
KpaeBOM 3a/1a4n»

SKCIIEPUMEHTAIBHOTO ONpEIETICHUs JlaboparopHas

K02(hpuIMeHToB epeHoca TEMIoTH (Macchl) B N-3omk-4 pabora/3amnura

KHUJIKOCTSX M razax nabopaTopHbIX padboT Ne 5-8

paccuuThIBaTh TEIJI0O0OMEH U3JIyYEHUEM B CHCTEME Pacuetno-rpadpuueckas

TeJ, 3aMOTHEHHBIX u3NyJaromieil u nornomaromeit | MJI-3omk-4 paboTta/3amura pacuéTHOTO

cpenoit

3agadust Ne 2
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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: buneTsl (MUCEMEHHBIN OTIPOC)
1. KonTponbaas pabota Ne 1. «ITocTpoeHue MUCKPETHOTO aHAIora KpaeBou 3aaum»
(KonTpoawsHas pabora)
2. Tect Ne 1 «BBenenue B teromaccooomen» «Beenenne B TMO» (TectupoBanue)
3. Tect Ne 3 «M3nyuenue» (TectupoBanue)
4. Tect No2 «TumnoBble 3a1aun TeIIONPoBOHOCTHY (Pemenue 3a1ayq)

dopma peanuzanuu: 3anmra 3a1aHus
1. 3amuTa pacuérHoro 3aganus Ne 1 (PacuerHo-rpadudeckas padbora)
2. 3amuTta pacuérHoro 3aganus Ne 2 (Pacuetno-rpaduyeckas pabora)

Dopma peanuzanuu: YcrHas popma
1. 3amuTa naboparopusix padbot Ne 1-4 (JIlaboparopnas padota)

5 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. Tect Ne 4 «Tennooomennukmn» (TectupoBanue)
2. Tect Ne 5 «KonBekTuBHBIHN TemioooMen» (TecTupoBaHue)
3. Tect Ne 6 «®azoBble nepexoas» (TecTupoBaHue)

dopma peanuzanuu: 3anmra 3a1aHus
1. 3ammTa pacuérHoro 3aganus Ne 3 (Pacuetno-rpaduueckas padora)

®dopma peanuzaruu: YctHas hopma
1. 3ammTa naboparopHsix paboT Ne 5-8 (JlabopaTopHas pabora)

bannpHO-pedTHHrOBast CTPYKTYpa AMCLUUIUIMHBI SBJISETCS MPUITIOKEHUEM A.

4.2 IIpoMe:XyTO4YHAsI ATTECTAIUSA 10 AMCHHUILIMHE

Orzamen (Cemecmp Ne4)
Onenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalibHO-PEUTHHTOBOM CcHCTEME IS
cryneatoB HUY «MOW» Ha ocCHOBaHWU CEMECTPOBOU M aTTECTAIIMOHHON COCTABIISIFOIINX.

Oxzamen (Cemecmp Ne3)
Onenka ompenensieTcsi B cOOTBETCTBUU ¢ [lonmokeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crtynentoB HUY «MOW» Ha 0OCHOBaHMHM CEMECTPOBOM M aTTECTALMOHHOMN COCTABIISIOIINX.

B numiom BeICTaBIIAETCS OIIEHKA 32 5 ceMecCTp.

Ipumeyanue: OnieHOYHBIE MAaTEPUAIIBI 110 TUCIUITIMHE IPUBEICHBI B (DOH/IE OLIEHOYHBIX
marepuanos OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI
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5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. [IBetkoB, @. ®. TermomaccoobmeH : YueOHOE TOcOOUe AT By30B IO YHEPTETUUECKUM
cnenuanbHocTAM / @. @. LBetkoB, b. A. I'puropses . — M. : Uza-so MOU, 2001 . — 550 c. - ISBN
5-7046-0569-9 .;

2. Ucauenko, B. I1. Teronepenaya : Y4eOHUK 17151 SHEPreTUYECKUX BY30B U (akynbreTo / B. I1.
Hcauenko, B. A. OcunoBa, A. C. Cykomen . — 4-¢ u3z., nepepad. u gom . — M. : DHeprousaart, 1981
.—416 c.;

3. lIBetkoB, @. ®. 3a1avHUK MO TEIJIOMACCOOOMEHY : Y4eOHOE mocoOue sl By30B 110
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 10 Teruionepeaaye : yueOHoe mocodue sl TeIUI0HEPTeTHUECKUX CHeUaTbHOCTEN
By30B / Pen. A. I1. CononoB . — M. : DHeproaromusaar, 1986 . — 296 c.;

5. Anekcannpos, A. A. Tertodpusndeckne cBONCTBa pabOYNX BEIIECTB TEIIJIOIHEPT€TUKY :
crpaBouHHK / A. A. Anekcauapos, K. A. Opnos, B. @. OukoB . — M. : U3nparensckuii jom MOU,
2009 . — 224 c. - ISBN 978-5-383-00405-0 .,

6. Conopog, A. I1. TeruiomaccooOMeH B SHEPreTHUECKUX YCTaHOBKaX. VIHKEHEepHBIE METOIbI
pacyeTa. DIEKTPOHHBIN Kypc : yueOHoe nocodue mo kypcam "TermmomaccooOmen",
"TeromaccoobmeH B o6opynoBanun ADC" o HampaBieHusaM "SaepHast sHepreTUKa u
rertodusuka', "Termnosnepreruka u rermtorexauka” / A. I1. Conono, Ham. uccien. ya-t "M3BHN"
(HUY"MBHU") . — M. : U3a-Bo MBU, 2015 . — 124 c. - ISBN 978-5-7046-1636-8 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=6989;

7. I'puropbeB b.A.- "Temomaccooomen", M3natenscreo: "MOU", Mocksa, 2011 - (562 c.)
https://www.studentlibrary.ru/book/ISBN9785383005637.html.

5.2 JIuueH31M0HHOE U CBOOO/IHO PacpOCTPaHsieMoe NPOrpaMMHoOe odecreyeHme:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT o(h)UCHBIX IPOTpamMM;

3. Windows / OnepanronHas cuctema cemeiicTa Linux;

4. SmathStudio.

5.3 UnTepHeT-pecypcesl, BKIOYas MpodeccuoHaTbHble 0a3bl JAHHBIX H HHGOPMALIMOHHO-
CIPaBOYHbIE CHCTEMbI:

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

2. 9BC "YHuBepcurerckas 6u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTponHasi 6udmoreka - https://elibrary.ru/

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

5. Ba3a naunbix Scopus - http://www.scopus.com

6. HanmoHanbHas dj1eKTpOHHas Oudmoreka - https://rusneb.ru/

7. daexkrponnasi oudauoreka MOU (36 MIMN) - http://elib.mpei.ru/login.php
8. OTkpbITasi yHuBepcuTeTckas nHdopmanuonnas cucrema «POCCHUS» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenue
HauMCcHOBaHue
VYuebnsie ayautopuu st | JK-120, MammusHBII cepBep, KOHAUIUOHED
[IPOBEICHU 3as1 UBI
JIEKITMOHHBIX 3aHSATHH U B-308, YueOHas MapTa co CKaMbe, CTOJI MPENoIaBaTes,
TEKYIIErO KOHTPOJIA ayIUTOPHUS TprOyHa, JOCKa MeJoBasi, MUKPO(OH, IKpaH,
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JI0CKa MapKepHasi, TeXHHUECKas armaparypa,
KOMIIBIOTEP NMEePCOHAIBHBIN, KOHJUIIMOHEP

Y4eOHbIC ayAUTOPUH IS

J1-413, YuebOnas

ImapTta co CKaMBeﬁ, CTOJ IIp€noaaBaTeiid,

MIPOBEICHUS ayIuTOpUs CTYJ, TOCKAa MEJIOBast
MPaKTUYECKUX 3aHATHUH,
KP u KII
Yuebnsie aynuropuu g | B-209/10, Yuebnas pabouee MeCTO COTPYIHHKA, CTYI,
MIPOBEICHUS naboparopus KOMITBIOTEPHASI CETh C BBIXOJIOM B MIHTEpHET,
1a00paTOPHBIX 3aHATUH TemIoMaccooOMeHa J1a00paTOPHBIN CTEH], KOMIIBIOTED
MePCOHANBHBIN, PUHTEP, THBEHTAPh
y4eOHBIN, CTeH MHPOPMAIIMOHHBIN
ITomerienus mst HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITEILHOM KomnbrorepHblit MMCHbMEHHBIM, BEIIAJIKA IS OJICHKIbI,
paboThI YUTAJIbHBINA 3451 KOMITBIOTEPHASI CETh C BBIXOJIOM B MIHTEpHET,

KOMIIBIOTEP MEPCOHATIBHBIN, TPUHTED,
KOHJTUITUOHED

ITomentenus mis
KOHCYJbTHPOBaHUSA

B-209/2, Kabuner
COTPY/AHHUKOB Kag.
"TOTH

Kpeciio pabouee, paboyee MECTO COTPYIHHUKA,
CTOJI, CTYJI, KA 175 JOKYMEHTOB, TyMOa,
KOMIIBIOTEpHAsI CETh C BBIXOOM B IHTEpHET,
MHOTO(YHKIIMOHAJIbHBIN LIEHTP, KOMIBIOTED
IIEPCOHAJIbHBIN, KOHIMIIMOHED

ITomewmenus st
XpaHeHUs 000pyIOBaHUSA
1 y4eOHOTO MHBEHTaPS

B-404/1a, KitagoBast
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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
KM-6
KM-7

Tect Ne 1 «BBenenue B Termmomaccooomen» «Brenenune B TMO» (TectupoBanue)

Tect Ne2 «Tumnosble 3a1aun TemaonpoBogHocT» (Pemenue 3anayq)

Kontponbnas padora Ne 1. «IToctpoenue quckperHoro anajgora kpaeBoi 3anaun» (KontposnbpHas
pabora)

Tect Ne 3 «M3nyuenue» (TectupoBanue)

3amuTa madoparopusix padot Ne 1-4 (Jlaboparopras padoTa)

3amuta pacuétHoro 3aganus Ne 1 (Pacuetno-rpaduueckas pabota)

3ammra pacuétHoro 3aganus Ne 2 (PacueTHo-rpaduueckas padora)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Howmep
paszena

Hunexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5 6 7
Henens 4 7 10 12 14 15 16
KM:

Pasznen nucuuIninHel

BBenenue B TemromaccooOMeEH.
CnocoObI repeHoca TeTIOThI.
OCHOBHI)IC OHpe[IeJIeHI/ISI, TepMI/IHOJIOFI/Iﬂ

11

CniocoOsbI epeHoca TeTIoThI.
OCHOBHBIE OTIPEJICICHNS, TEPMUHOJIOTHS

OJIEMEHTHI TCOpHUU TCIIONIPOBOJHOCTH.
OI[HOMepHI)Ie CTallMOHAPHLBIC 3aJa4r
TCILJIOIIPOBOHOCTH

2.1

OeMEHTEI TCOpHH TCIIIONPOBOJHOCTH.
OI[HOMepHBIe CTallUOHApPHBIC 3aJa4n + + +
TCIJIOITPOBOHOCTH

OnHomepHbBIC TUHEHHBIE
HECTAIlMOHAPHBIE 33/1a4U
TETUIONPOBOAHOCTH

3.1

OnHoMepHbIE TUHEHHBIE
HeCTallMOHAPHBIC 3a/1a91 + +
TEIJIONPOBOAHOCTH

BBG}]CHI/Ie B YHUCJIICHHBIC MCTOAbI
peICHUs 3a4a4 TCTIJIONPOBOAHOCTHU

4.1

BBG}]CHI/Ie B YHUCJIICHHBIC MCTOAbI
pelICHUs 3a4a4 TCTIJIONPOBOAHOCTHU

TennooOMeH U3ITyYeHHEM B CHCTEME
TeJl, pa3/IeJICHHBIX TUAaTCPMUYHON
cpenoit

5.1

TennooOMeH U3ITydyeHHEM B CHCTEME
T€J, pa3/IeJICHHBIX TNaTePMUYHON + + +
cpenou
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OcCHOBEHI pacueTa TeIIooOMeHa
U3ITy4eHUEM MEXKIY U3ITydarole-
MOJIOIIAKOIIEH Cpesioi u
MOBEPXHOCTSMHU Harpena
TEIJIO0OMEHHBIX YCTPOWCTB

6.1

OcHOBBI pacyeTa TerI000MeHa
U3JTy4CHUEM MEX]y H3JTydarolie-
MOTJIOLIAIOIIEN CPEAOH 1 +
HOBEPXHOCTSIMH Harpesa
TENI000MEHHBIX YCTPONCTB

Bec KM, %:| 10 | 20 | 20 | 20 | 10 10 | 10

5 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO AUCHUILJIMHE:

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

Tect Ne 5 «KonBekTuBHbI TeriooOMen» (TectupoBanue)

Tect Ne 4 «Tennooomennukmn» (TectupoBanue)

Tect Ne 6 «®a3oBbie nepexopl» (TecTupoBanue)

3ammra taboparopHbx padbot Ne 5-8 (JlabopaTtopnas pabota)
3amuta pacuétHoro 3aganus Ne 3 (PacuetHo-rpaduueckas pabota)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM- | KM-
Howmep Pa3en muciumminibl KM: 1 2 3 4 0
pasjena Henens 5 11 14 15 16
KM:
1 BBeneHne B KOHBEKTUBHBIA TEIIIO0OOMEH
1.1 BBeneHne B KOHBEKTUBHBIA TEIIIO0OOMEH + +
5 BHenHasg 3a1a4a KOHBEKTUBHOI'O TEILIOOOMEHA.
CB00OO/THAs ¥ BBIHY)KJICHHAs! KOHBEKIIUS
21 BHennasg 3a1a4a KOHBEKTUBHOIO TEILIOOOMEHA. + + +
' CB00Oo/THAs ¥ BBIHY)KJIEHHAs! KOHBEKIIUS
3 KoHBeKTHBHAS TEIIOOTIa4a IMPU TCUCHUH JKUKOCTH
B TpyOax (kaHajax)
31 KoHBeKkTHBHAS TEIIOOTa4a IMPU TCUCHUH JKUTKOCTH + +
] B TpyOax (kaHajax)
4 TernooOMeHHbIE anapaThl
4.1 TenooOMeHHbIE anapaThl + + +
5 Temnootnaua mpu (Ga3oBBIX MPEBPAIICHUIX
TEIUIOHOCUTEISA
51 Temnootnaua mpu (Ga3oBBIX MPEBPAIICHUIX N + +
) TEIIIOHOCHUTEIIS
6 OCHOBHBIE TTIOHATHS MacCOOOMeHa
6.1 OCHOBHBIE TTIOHATHS MacCOOOMeEHA +
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Bec KM, %:| 20 | 20 | 20 | 10 [ 30 |
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