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1. llesu u 3212494 AU CIUILIHHBI

[IpencraBnenne 0Oy4arONIMMCS 3HAHUIM O 3aKOHAX TEPMOTMHAMUKH, TETUIOBBIX CBOWCTBAX
pabodmx Tej, 3aKOHOMEPHOCTSIX MPOTEKAHUS TEPMOTUHAMHYECKUX MPOIECCOB, OCHOBHBIX
BUJIaX U 3aKOHOMEPHOCTSX MPOIECCOB TEMIO0OMEHA, SBISIONIUXCS 0a30BBIMU MPU
V3YUYCHUU CIECIUAIBHBIX TUCUUILIMH U JUCHUIUINH CIIEHAAIN3AINY.

Kparkoe conepxanmne TUCHMILTHHBI

TepmoanHaMuka mpencTaBisieT co00i HayKy O 3aKOHOMEPHOCTSIX TPeoOpa3oBaHuUs
sHepruu. TepMonrHaMuKa MO3BOISET ONPEAEIUTh BOSMOKHOCTD Y HAITPABIEHHOCTD
IPOTEKAaHUsI Pa3INYHBIX (PU3UKO-XUMUYECKUX ITpolieccoB. Temionepenaya u3yyaer
MEXaHU3MBbI IIEPEHOCA TEIUIA B PA3JIMYHBIX NPOLEccax B HAYKE U TEXHUKE U SIBISAETCS
TEOPETUYECKON OCHOBON MPOEKTUPOBAHUS TEIJIOOOMEHHBIX all-apaTroB pa3IMYHOIO
Ha3HAYCHMUS.

2. Komnerenuu odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUTIJIMHBI

IInanupyemMsble pe3yapTaTbl OCBOCHUS [Inanupyemsble pe3yabTarsl
OIT BO (xomneTeHuun) oOyuenus no aucuurinae (3YHer)

3HATH:3aKOHEI TCPMOJUHAMUKHN U TCILIONICPCaAAIN

[ICK-5.2 BnageHreM OCHOBHBIMU METOAAMHU YMETh:IPUMEHSATD 3aKOHBI TEPMOJIUHAMUKHU U

MIPOCKTUPOBAHMS M pacUETOB OOETTPUIIACOB TeIIOTICPeIaun JTsl IPOSKTHPOBAHUS OOCTIPHUITACOB
pasin9HOrO Ha3HAYCHHUA Bianets:MeTOgaMu TEPMOAMHAMUKHU U
Tennonepe;[aqn

3. Mecto nucuuninnbl B ctpykrype OII BO

[TepeueHp npenIecTBYOMUX AUCIUILINH, [TepeueHpb MOCIEAYIOMUX AUCIUIUINH,
BUJIOB pabOT y4eOHOro MmjiaHa BUJIOB paboT

/1B.1.02.02 BayTpeHHss OaqIuCcTHUKA JBUTATEIIbHBIX
YCTaHOBOK PEaKTUBHBIX OOCMPUITACOB,

b.1.34 ®usuka B3pbIBa U yAapa,

B.1.13 IIpoexTupoBanue crielMaibHbIX
KOHTPOJIBHBIX U U3MEPUTEIBHBIX HHCTPYMEHTOB

b.1.10 ®u3nka,
b5.1.09.02 MaremMaTnyecKuii aHaIu3

TpeboBaHMs K «BXOIHBIMY» 3HAHUSIM, YMEHHUSM, HABbIKAM CTY/I€HTA, HEOOXOIUMbIM
IPY OCBOCHUHU JTAHHOM JTUCIMIUIUHBI U IPUOOPETCHHBIM B PE3yabTaTe OCBOCHUS
IPEAIECTBYOIINUX TUCIUILUINH:

Jucnumninaa TpeboBanus

3HATH. OCHOBHBIC (I)I/I3I/ILIeCKI/Ie 3aKOHBI, YMCTh!:
MPUMEHSATH (PU3UKO-MaTeMaTHUeCKUEe METOIbI;
BJIAJICTh: HABBIKAMHU pa3pabOTKu Ha 6a3e
(bu3NYECKUX 3aKOHOB

b.1.10 ®usnka

3HATb: OCHOBHLIC 3aKOHBI 1 MCTOJbI MaTCMAaTHUKU,
YMCTb: IPUMCHATE MAaTCMAaTUYCCKUC MCTO/IbI B
[IPOCKTUPOBAHUHU; BJIAACTh: MATEMATUICCKUMHU
METOJaMU aHaJIn3a

b5.1.09.02 MareMaTnyecKnii aHajIn3




4. O0béM 1 BUIBI y4eOHOI padoThI

OO0mas TpyaA0eMKOCTh TUCHUILUIMHBI cocTaBisieT 4 3.¢., 144 u.

Pacrnipenenenue mo cemectpam
Bcero B yacax
Bun yuebHolt paboTbl
4acoB Homep cemectpa
4
OO6m1ast Tpy10EMKOCTb AUCHUIUINHBI 144 144
Ayoumophvie 3aHAMUA: 64 64
Jlexumu (JI) 32 32
[IpakTueckue 3aHATUS, CEMUHAPBI U (WJIN) IPYTHE BUJIbI 16 16
ayauTopHbIX 3aHaTuil (I13)
JlaGoparopHble paboTsI (JIP) 16 16
Camocmosmenvuas paboma (CPC) 80 80
MOATOTOBKA K IK3aMEHY 15 15
H3y4YCHHE KOHCIEKTA JICKIINI 1 peKOMEHA0BaHHON 65 65
TUTEepaTyphl
By uToroBoro KOHTpos (3a4et, Aud.3aueT, SK3aMeH) - 9K3aMEH
5. ConeprkaHue TUCHMIIIMHBI
Ne O6beM ayaUTOPHBIX 3aHATUN IO BUJIaM B 4acax
HanMenoBanwue pa3aenoB IUCIUTUTMHBI
pasnena Bcero J 113 JIP
1  |TepmoaumHamuka 18 10 6 2
2 |Tem1onpoBOJHOCTH 8 4 4 0
3 KOHBEKTHBHBIN TETIOOOMEH 30 12 4 14
4 |Terui00OMEH U3Ty4EHUEM 8 6 2 0
5.1. JIleknun
Ne Ne Kox-
exuuulpasena HaumeHnoBaHue niM KpaTKoe coJepKaHUE JIEKIIMOHHOTO 3aHATUS BO
4acoB
OcHOBHbBIE IOHATHUS U OlpeieeHus TepMoarnHaMuky. [lapameTprl cocTosHus,
1 | [KOOPAMHATBI COCTOSHMS, MOTEHIHA B3aMMOJICHCTBUSA. BUIbI TepMOIMHAMUYECKIX )
CUCTEM. YpaBHEHHE COCTOSIHUS COBEPIUICHHOTO rasa. TemnoéMKoCTh, TEIIoTa,
paboTa. BHyTpeHH:IS SHEPT U
[IepBblii 3aKOH TEPMOAMHAMUKHU ISl 3AKPBITOM U OTKPBITOM CUCTEM. DHTAJIbIIHS.
) 1 [ToHsiTHE O TEPMOAMHAMHUYECKOM ITpoliecce. BTopoii 3aK0H TepMOIMHAMUKHU. )
Wuterpan Knayszunyca. OuTponus. MI3MeHeHue SHTPONHH B 00paTUMBIX U
HEeoOpaTUMBIX MpoLeccax.
3 1 |Cmecu coBepiieHHBIX Ta30B. [Iporecchl coBepIIEHHBIX Ta30B. 2
4 1 |ukJbl BO3OYIIHO PEAKTUBHBIX M PAKETHBIX JIBUraTesiei 2
5 1 OCHOBHBIE TIOJI0KEHNUS TEPMOJIMHAMUKH CUCTEM C IIEPEMEHHBIM KOJIMUECTBOM )
pabouero Tena
6 ) 3akoH Oypoe. AuddepenunanbHoe ypaBHEHUE TEIUIONPOBOJHOCTH. YCIOBUS )
o7HO3HaYHOCTU. CTallMOHApHAS TEIIONPOBOJHOCTD IMIACTHHBI
7 ) CranuoHapHas TeIUIONPOBOAHOCTD HMJIMHAPUYECKHUX U IIAPOBBIX CTEHOK. 5
TerutoBas 3amura.




KonBekuus. Bunbl konBekuuu. [lorpaHuyHbli ¢10i. YpaBHEHUS TOIPAHUYHOTO
CIIOSI.

Kputepun nogo0usi KOHBEKTUBHOTO TerioooMeHa. Teopema nonobust Kupnuuépa-

['yxmana

10

TermooOMeH IMPpU BBICOKOCKOPOCTHOM MPOAOJIBHOM 00TeKaHNH HOBerHOCTCﬁ
JICTATCJIBHBIX allllapaToB

11

KoHBEKTUBHBIN TEIJI000OMEH B KaHAJIAX OXJIAKJICHUS KaMEp CTOPAHUS U COTEN

KPIT

12

KoHBEKTHBHBIN TEIJIO00OMEH MTPH CBOOOTHON KOHBEKIIMH B TIOJIOCTSIX PaKeT

13

KOHBEKTHUBHBIN TEMIOOOMEH IMIPpU KMIICHUHN KPUOTCHHBIX KOMIIOHCHTOB TOILIMBA

14

BI/II[BI JIYYUCTBIX TCIIJIOBBIX ITOTOKOB. 3aKOHBI TEIJIOBOIO H3TYy4YCHUSA

15

N ([nlw]|w] w

TernnooOMeH N3ITydYeHHEM B CUCTEME II0CKO-TTapalIeIbHBIX Tel. TermmoooMeH
Tes1a ¢ 000JIOYKOM.

N (NN D

16

3amuTa OT TEIJI0BOTO H3IYy4YCHUA. OCHOBHBIE TTOHATHSA TEMI000MEHA HU3ITY4YCHUEM

B IONJIOLIAOIIEH U paCCEUBAIOLLIEH Cpelie.

5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPbI

Ne

3aHATHs|pa3/Iena)

Ne

HanmenoBanne ummn KpaTKo€ COACPIKAHUC IMTPAKTUYCCKOIO 3aHATHUA, CCMUHApa

Koi-
BO
4acoB

—_—

HapaMeTpH COCTOSAHUSA, YPABHCHUC COCTOSHHA COBCPIICHHOTO Ira3a. Hpoueccm B
ra3ax.

[Iporiecchl B CMECAX Ia30B C NEPEMEHHON TEINIOEMKOCTBIO

]_II/IKJ'ILI BO3AYIIHO-PCAKTUBHBIX U PAKCTHBIX JIBUT: arenei

TCHHOHPOBOHHOCTB IUIOCKOM CTCHKU, MUJIMHAPA

TCHJ'IOHpOBOI[HOCTB I.[HJ'IHH,I[pH‘ICCKOﬁ u maPOBOﬁ CTCHOK

TernoobMeH mpu MPoA0IBLHOM BRICOKOCKOPOCTHOM OOTEKaHUU MOBEPXHOCTEN
JIA

TermooOMeH mpu Te4eHnU B KaHanax oxyaxaeHus JKPJ]

(] O [ ]JW]N

AW W I[N |[—=]|—

JlyducTslil TerIoo0MeH

NN N I[N

5.3. JIaboparopHbie padoThI

Ne
3aHATHUA

Ne

paszzena

HaumeHnoBanue nin kpaTkoe cofepkaHue J1abopaTopHOi paboThI

Koi-Bo
JacoB

1

1

M cTeuenue ra3a u3 OaioHa

I/I3y‘{eHI/IC TEIUIOOOMEHA B IUIACTUHYATOM TEIUIOOOMEHHHUKE

I/I3y‘ICHI/I€ Tem1oo0MeHa B MMpAMOTOYHOM TEI000MEHHHUKE

M3ydenue TeriooOMeHa B MPSIMOTOYHOM TEIIIO0OMEHHHUKE

M3ydeHue TeriooOMeHa B MPOTUBOTOYHOM TEIJIO0OMEHHUKE

M3ydeHue TeriooOMeHa B MPOTUBOTOYHOM TEIJIOOOMEHHUKE

M3yueHne TermmooOMeHa B TUCKOBOM TETJIO0OMEHHHKE

(o<l BN No W (U, i N SNE RUS B [ \O)

W W |[W|W|W[W]|W

M3ydeHue TeriooOMeHa B TeIioo0OMeHHuKe "Tpyba B Tpyoe"

NN N[NNI

5.4. CamocrosiTesqibHasi padoTa CTyIeHTA

Brimonuenue CPC

Bun pabotsl u conepkanue 3ajaHus

Criucok nureparypsl (¢ yKkazaHUEM
pasnenos, 1iiaB, CTPAHUII)

Koi-Bo yacos

[MOATOTOBKA K IK3aMEHY KOHCIEKT JIEKLIU, TuTeparypa [1-6] 15




Onpenenenue ko3 uIMeHTa TErI00TAaYH

[4-6] TenmooOMeH MpU KUTIEHUU 6
[pY KUTICHUH
CMmecH coBepllIeHHBIX ra30B. BeruncieHue
ra30BOM MOCTOSHHOM, TETUIOEMKOCTH, [1-3] Cmecu coBepILIEHHBIX Ta30B 2
SDHTAIBNUU. 3aKkoH JlanbToHa
Bubl JIy4uCTBIX HOTOKOB [4-6] TermooOMeH U3TyYeHUEM 4
CranunoHapHas TEIIONPOBOAHOCTD [4-6] Ter1onpoBOJHOCTH MIPU 5
[TACTUHBI, IWINH/PA, [Iapa CTAI[IOHAPHOM PEKUME
BTopoii 3akoH TepmoauHamMuku. [{uki
Kapno. OuTponus u repmonunamuueckas  |[1-3] Bropoit 3akoH TepMOAMHAMUKH 4
BEPOATHOCTh
1-3] I'a30BbIE MTPOLIECCHI COBEPILIEHHBIX
[Ipoueccel B razax [1-3] p p 4
ra3oB
Onpenenenne ko3 pUuKeHTa TEMIOOTAAYH .
p b [4-6] KoHBEKTUBHBIN TEIIJIOOOMEH B
[IpU MIPOJOIBHOM BBICOKOCKOPOCTHOM . 6
N onHodaszHoM cpene
o0TekaHuu noBepxHoctel JIA
UKJIbI BO3AYITHO-PEAKTUBHBIX M PAKETHBIX
1 Y p p [1-3] 'a30BBIC IUKITBI 4
nBUraresieu
Onpenenenne ko3 dumrentoB Temnootnaun |[4-6] KoHBeKTUBHBIN TETIIOOOMEH B 6
Mpu TeUeHUHU B KaHamax oxjaxaenus XKPI |omHodaszHol cpene
EvHMIBI ©13MEpPEHHS TApaMETPOB
JUHAT p p p [1-3] [ToHsiTHS M OTIpeeICHHS 2
COCTOSTHUS
Omnpenenenue korpdunmenta rerooraadn ([4-6] KoHBeKTUBHBIN TeII000MeH pu 6
MpU CBOOOTHONM KOHBEKITUH CBOOOIHOM KOHBEKITUH
Jly4uucThlil TENI000MEH B CUCTEME TIIOCKO-
[4-6] TeriooOMeH U3TydeHHEM 6
MapaijiesIbHbIX TeJ
JlyuucTsiii TemiooOMeH Tena ¢ obonoukoit  |[4-6] TermooOMeH u3mydeHrueM 6
MoseKynsipHO-KUHETUYECKast TeOpus
TerioéMkocTu. Tertora, pabota, pynkuuu ([ 1-3] I1epBblif 3aK0H TEPMOJUHAMUKH 4

cocTossHUs1. [IepBbIil 3aKOH TEPMOAMHAMUKH

6. UnHOBanMOHHBbIE 00pa30BaTe/IbHbIC TEXHOJIOI UM, HCI0/Ib3yeMbIe B y4eOHOM

npoiecce
Bung
NunoBanionHsie GopMbl yd4eOHbBIX a0O0THI Kon-Bo ayn.
. ¢ DMBLY P Kparkoe onucanue YA
3aHATHI (JI, 113, JacoB
JIP)
[pe/ICTaBICHHE KNI B BUC eMOHCTpaIus rpadukoB, CXxeM
pei . 1 A Jleknuun 5 pauust rpad ’ ’ 32
[pe3eHTAIuiH Ta0uIl, GopMyIT

Co0cTBeHHbIE HTHHOBALIMOHHBIE CIIOCO0BI M METO/AbI, HCIOJIb3yeMbIe B

00pa3oBaTeJILHOM Mpolecce

He nipenycmoTpensl

Hcnonp3oBanue PE3YJIbTaTOB HAYYHBIX HCCHeﬂOBaHHﬁ, IIPOBOAMMBIX YHUBCPCHUTCTOM, B

paMKax HaHHOﬁ JUCHUIIIIMHBI: HCT

7. ®ona oueHouHbIX cpeacts (POC) nist npoBeAeHNs TEKYLIEro KOHTPOJIS
yCIeBaAeMOCTH, MPOMEKYTOYHOM ATTECTALMH 110 HTOTaM OCBOCHUS AMCUHUILIMHBI




7.1. IlacnopTt oHIa OLIEHOYHBIX CPEACTB

HaumenoBanue Bup xonTpons NoNo
Kontponupyemas komnerenius 3Y Hor . o
pa3aesoB IUCHUIUINHBL (BKJItOUAst TEKYIIMI) | 3a7aHUi
TICK-5.2 BnagenneM OCHOBHBIMU METOLAMH
Bce pasneinsl MIPOEKTUPOBAHUS U PACUETOB OOEIIPUIIACOB JK3aMEH 1-53
pa3IMYHOrO Ha3HAYCHUS
[ICK-5.2 BnageHueM OCHOBHBIMHU METOJaMU
IIPOMEKYTOUHAS
Bce pazznensl IIPOEKTUPOBAHUS U PACUETOB OOEIIPUIIACOB 1-53
aTTecTauus
Pa3IMYHOTO HAa3HAYCHUS
IICK-5.2 BnageHuemM OCHOBHBIMH METOJIaMH
Bce pasneinsl MPOEKTHUPOBAHUS M PACUETOB OOCTIPUITACOB TEKYLUH 1-30
Pa3IMYHOrO Ha3HAYCHUS

7.2. Buabl KOHTPOJIS, IPOLEAYPHI POBEACHUN, KPUTEPUH OLICHUBAHUS

Bun konTpOIS

[Ipouenypsl MpoBEACHUS U OLICHUBAHUS

Kpurepun onenuBanus

Ha s>x3amene IIPOUCXOJUT OLICHUBAHNEC yqeGHoﬁ
JCATCIIBHOCTHU 06yqaeM0ro Ha OCHOBC OIICHOK 3a
KOHTpOHBHO—peﬁTHHFOBBIe MCPOIIPUATHA TCKYLICTO

OTIM4YHO: peUTUHT
85...100 %

Xopomwio: peiitunr 75...84
%

3amad - 3 6amna, pemenue 60 % 3amgay- 2 6amna, pemenue 40
% 3amau- 1 6am, pemenne menee 40 % 3amad - 0 6amioB.
MaxkcuMabHOEe KOIU4ecTBO 0aiUIoB - 3. BecoBoi
ko3¢ dunment meponpusitus 0,1.

9K3aMeH .
KOHTPOJISL ¥ IPOMEKYTOUHBIX arrectanuii. [Ipu omneHnBaHWY |YIOBICTBOPUTEIHHO:
pE3ybTaTOB MPUMEHsIETCs 0albHO-peUTHHTOBAs cuctema [pedTHHr 60...74 %
(npuka3 pexropa Ne 179 ot 24.05.2019 1) HeynoBiieTBOPUTENHHO:
pertunr 0...59 %
[TpomesxyTouHast aTTecTanus MPOBOIUTCS TPH pasa - B
KOHIIE U3yUEHHUs Pa3JIeJIOB Kypca - TEPMOAMHAMUKH,
TEIIONPOBOHOCTH, KOHBEKTUBHOTO TEIJIOOOMEHA 1
u3nydyeHus. B xone arrecranuu CTyJeHT OTBEYAET .
3a4TEHO: PEUTUHT
MMMCbMEHHO Ha BOMPOCHI U3 CMHCKA B TEYCHHUH JIBYX o
IIPOMEXKYTOUHAS Oonbie uiu paseH 60 %
akajieMuueckux yacoB. K arrecramnuu nomyckarorcs .
aTTecTalus He 3auteHo: pedTuHr
CTY/ICHTBI, IPABUJIBHO PEIIMBIIKME 33]]a4l JAHHOTO pasjesa o
g . menee 60 %
kypca. [IpaBuibHblil otBeT Ha 91...100 % Bomnpocos - 5
6amos, 71...90 % Bomnpocos - 4 6amna, 51...70 % - 3 6anna,
41...50 - 2 6amna, 21...40 % - 1 6amwr, meree 20 % - 0
0asioB.
Texymuii KOHTPOIb TPOBOAUTCS B hOpME MTPOBEPKHU
MPABWJIBHOCTH PEIICHHMS 33/1a4 JAHHOTO pa3jiesa U3 CIHucKa
3aga4. [Ipy oneHMBaHUN PE3YIIBTATOB HCIIOJIB3YETCS .
g by oft pesy Y 3a4TeHO: PEUTUHT
OaITbHO-PEUTUHTOBAsI CUCTEMA OIICHUBAHMS (yTBEPKACHA 0
o o, [0onbIIe nin pasen 60%
TeKy I npuka3oM pektopa ot 24.05.2019 . Ne179). Pemienune 100 %

He 3auTeHo: pedTuHr
menee 60 %

7.3. TunoBble KOHTPOJIbHBIE 321aAHUSA

Bup xonTposs

TurmoBeie KOHTPOJIbHBIC 3aIaHUA

OK3aMCH

ypaBHE-HUE COCTOSTHUA.
2. TerutoéMKoCcTh. BUIBI TEMITOEMKOCTH.

3. CpoiicTBa paboThI Kak (hOpMbI OOMEHA SHEPTHUEH, P-
4. CoiicTBa TemI0ThI Kak (hopMbl 0OMeHa sHeprueii, T-s quarpaMma.

1. ITapameTpbl COCTOSIHUS, KOOPIMHATHI COCTOSIHUS, (PYHKIIH COCTOSIHUS,

V JuarpaMmma.




5. IlepBbIi 3aKOH TEPMOAVHAMUKH.

6. YpaBHEHHE MIEPBOTO 3aKOHA TEPMOJUHAMUKH 111 OTKPBITON CUCTEMBI.

7. YTo Takoe TEpMOAMHAMMUYECKHII Mpolecc?

8. [Ipssimoit u oOpaTHbIi TUKIIEL. VICTOUHHK pabOThI B MPSMOM ITUKJIE.

9. Huxn Kapso.

10. Bropoii 3akoH TepMOIUHAMUKH. [[puHIIUIT CylIIeCTBOBAHUS SHTPOIIHH.
[IpuHIMIT BO3pacTaHUs SHTPOITUH.

11. O6veauHEHHOE YpaBHEHHE 1-TO M 2-TO 3aKOHOB TEPMOJIMHAMHUKHU.

12. Yto Takoe oOpaTHMBbIit 1 HEOOPATHMBI TPOIIECCHI.

13. Yto Ha3rIBaeTcs razoBoi cMecrro? Kak 3amaérest coctaB razoBou cmecu?
14. Yto Takoe 3akoH [lampToHa?

15. Tenno€MKOCTh, SHTAJIBIINS, BHYTPEHHSISI SHEPTHS Ta30BOM CMECH.

16. TepmonuHaMUYeCKHe IPOIECCHI, N300pakeHus B p-v U T-s quarpammax.
17. HUuka TPJI co cropanueM TOMIMBa MY MOCTOSHHOM JIaBJICHUH.

18. Hukn TP]] ¢ perenepanueil.

19. TpeTuii 3ak0H TEPMOJUHAMUKH.

20. 3akoH Dypbe, K0dDPHUIMEHT TETTONPOBOIHOCTH, TETUIOBON MOTOK,
rpaJueHT TeMIIePaTyphbl.

21. YcnoBusi OAHO3HAYHOCTH.

22. ' paHW4HbBIC YCIIOBHS.

23. TennonpoBOIHOCTh MJIOCKOW CTEHKHU C TpaHMYHBIMU ycsioBusimu I1I-ro poxa.
24. TermmonpoBOIHOCTh HUIMHIPUYECKON CTEHKH C TPAHUYHBIMU YCIIOBUSIMU
[1I-ro pona.

25. Kputnueckuil 1uameTp TErI0BON W30S,

26.Y10 Takoe ko3 (pPHUINEHT Teruonepenadu?

27. TenmonpoBOIHOCTh CTEPKHS MOCTOSHHOTO CEUCHUSI.

28. UTo Takoe KOHBEKTUBHBIN TEINIO0OOMEH? BHUALI KOHBEKIIUM.

29. ®opmyna HerotoHa.

30. Kak pa3BuBaercsi cB0OOOIHAS KOHBEKITHS?

31. Kpurepuu nogoOust KOHBEKTUBHOTO TETUIOOOMEHA M UX (PU3UIECKUA CMBIC]T.
32. YcnoBus noaobus puzndeckux nporeccoB. KpurepuanbHble ypaBHEHHUS.
33. JIluHamuyecKkuid MOrpaHUYHbIN CIOM.

34. TenoBOM MOTPaHUYHBIN CIIOM.

35. KOHBEKTUBHBIN TEMJI000MEH TIPH MPOIOJIBHOM BBHIHYKJIEHHOM O0TEKaHUH
[JIOC-KOM ITOBEPXHOCTH.

36. BsI3KOCTHBIN pexuM TermooOMeHa B TpyOax.

37. BSI3KOCTHO-TPaBUTALIMOHHBINA PEXUM TEINIOOOMEHA B TpyOax.

38. KoHBEeKTUBHBIN TEIII000MEH TIPH TypOYJICHTHOM TEYCHHUH B TPyOax.

39. TersrooOMeH MpH MONEPEYHOM 0O0TEKaHUH LIMIIUHAPA.

40. TerutooOMeH mpy CBOOOTHOM KOHBEKITUH B OOJIBIIIOM 00BEME.

41. TermooOMeH nipu CBOOOTHOM KOHBEKIIUY B OTPAHMYEHHOM IIPOCTPAHCTBE.
42. TeruiooOMeH Mpy KUIMEHUH B O0IBIIIOM 00BEME.

43. TermooOMeH MpH KUIEHUH B TPyOax.

44. Yto Takoe MaccoBoe (pacxoaHOE) mapocoaepx anue?

453. Uro Takoe 00bEMHOE TTapocoiepkanme?

46. TeruiooOMeH npy KOHACHCAIIUU Ha BEPTHKAIBLHOW CTEHKE.

47. Buapl Ty4UCTBIX TIOTOKOB.

48. Uto Takoe abcomoTHO Y€pHOE, aOCONIFOTHO Oetoe, AMATEPMUIHOE B Cepoe
Tena?

49. 3akonsl [Tnanka, Credana-bonpimana. Kupxroda

50. Yro Takoe CTeneHb YEPHOTHI?

51. JIyaucThiii TEMII000MEH B CUCTEME TIJIOCKO-TTApaJUICIbHBIX TEJl.

52. JIy4ucThIil TEIUIOOOMEH Tela ¢ 000I0YKOH.

53. JIyaucThIi TEMII00OMEH C DKPAaHOM.

IIPOMEKYTOUHAs
arTecTalus

1. [TapameTpbl cOCTOSHUS, KOOPAMHATHI COCTOSAHUS, GYHKIIMU COCTOSTHUS,

YPaBHC-HUC COCTOAHUS.




2. TennoémkocTh. Buabl TEMIOEMKOCTH.

3. CpoiicTBa paboThI KaK (hopMbl 0OMEHA SHEPTHEH, p-V TuarpaMma.

4. CoiicTBa TemI0TH Kak (opMbl 0OMeHa sHeprueii, T-s quarpamma.

5. IlepBbIil 3aKOH TEPMOANHAMUKH.

6. YpaBHEHME [IEPBOrO 3aKOHA TEPMOAMHAMUKH ISl OTKPBITOW CUCTEMBI.

7. UTo Takoe TEPMOJIMHAMUYECKUN Mporiecc?

8. IIpsimoii 1 0OpaTHBIN IUKIIBL. VICTOUHUK paOOTHI B IPSMOM IIHKJIE.

9. ukn Kapno.

10. Bropoii 3akoH TepMoguHaMHKH. [IpuHIMT Cyl11eCTBOBAaHUS SHTPOIHH.
[[puHIMIT BO3pacTaHUs SHTPOIHH.

11. O6bequHEHHOE ypaBHEHUE 1-T0O B 2-TO 3aKOHOB TEPMOJAMHAMUKH.

12. Yto Takoe 0OpaTuMbIii 1 HEOOPATHUMBINA MTPOIIECCHI.

13. Yto Ha3bIBaeTcs ra3oBoil cMecbto? Kak 3agaércs coctaB razoBoil cMecu?
14. Yo Takoe 3akoH [lansroHa?

15. TennoéMKOCTb, SHTANBIINS, BHYTPEHHSS SHEPTHUs Ia30BOM CMECH.

16. TepMonMHAMHYECKUE MTPOIIECCHI, U300pakeHUs B p-v U T-s nuarpammax.
17. Huxn TP/] co cropaHueM TonauBa NpU NOCTOSIHHOM J1aBJICHUM.

18. ukn TP/l ¢ perenepanuei.

19. Tpetnii 3aK0H TEPMOJUHAMUKH.

20. 3axon Dypbe, KOAHGUITUEHT TETUIOMPOBOAHOCTH, TETNIOBOH IMOTOK,
IpaJueHT TEMIIEPATYPHI.

21. YciaoBUua OQHO3HAYHOCTH.

22. ' paHU4HbIE YCIOBUSL.

23. TermmonpoBOIHOCTh MIIOCKON CTEHKHU ¢ TpaHUYHBIMU ycioBusamHu I11-ro pona.
24. TennonpoBOIHOCTh HMIMHAPUYECKON CTEHKU C TPAHUYHBIMU YCIOBUSIMU
[II-ro pona.

25. Kputnueckuii 1uaMeTp TEII0BOM U300,

26.Ut0 Takoe kod3ppuImeHT Terionepeaadn’?

277. TennonpoBOIHOCTh CTEPKHSI IOCTOSHHOTO CEYEHMS.

28. UTo Takoe KOHBEKTUBHBIN TEINIO0OMEH? BHUABI KOHBEKINH.

29. ®opmyna HeroToHa.

30. Kak pa3BuBaetcsi cBOOOHASI KOHBEKITHs?

31. Kputepun nmogo6ust KOHBEKTUBHOTO TETJI00OMEHa U MX (PU3NUECKUI CMBICI.
32. YcnoBus nompo6us pusndeckux mporeccoB. KpurepuanbHbie ypaBHEHHUS.
33. JluHaMu4ecKuil IOrpaHuYHbIN CIIOH.

34. TennoBOM MOTPAaHUYHBINA CIIOH.

35. KoHBEKTUBHBIN TEMJI000MEH MPH MPOIOIEHOM BBIHYXIEHHOM O0TEKaHUU
[JI0C-KOM MTOBEPXHOCTH.

36. Bs3kocTHBIH pexxuM TermnooOMeHa B TpyOax.

37. BsI3KOCTHO-TpaBUTAIIMOHHBIN PEKUM TEIJI0OOOMEHa B TpyOax.

38. KoHBEeKTUBHBIN TEMJI000MEH MpH TypOYIEHTHOM TEUEHUH B TPyOax.

39. TermooOMeH Mpu MOMEPEYHOM OO0TEKAHWUH ITUITHH/IPA.

40. TermoobMeH ipu CBOOOTHOM KOHBEKIIUU B OOJIBIIOM 00BEME.

41. TerutooOMeH mpy CBOOOTHOM KOHBEKITUU B OTPAHUYSHHOM MPOCTPAHCTBE.
42. TenmooOMeH MpH KUIEHUH B 0OJIBIIOM 00bEME.

43. TeruiooOMeH Mpy KUIEHUH B TPyOax.

44. Yto Takoe MaccoBo€ (pacxogHOE) mapocoaepx anue?

453. YUto Takoe 00bEMHOE TTapoCcoaepKaHme?

46. TermooOMeH MpH KOHJICHCAIMY Ha BEPTUKAIBHOM CTEHKE.

47. BUIbl Ty4HUCTBIX TTOTOKOB.

48. Uto Takoe aOCOMOTHO YEPHOE, aOCOMOTHO Oelloe, TMaTepPMUIHOE U Cepoe
Tena’?

49. 3akons! [lnanka, Credana-bonasumana. Kupxroga

50. Yto Takoe cTeneHb YePHOTHI?

51. JIly4ucTslil TEINIOOOMEH B CHCTEME IJI0CKO-TIapaJuIeIbHbIX Tell.

52. JIyaucThIii TEMII000MEH Tesia ¢ 000T0YKOM.




53. JIy4ucThIil TEIUIOOOMEH C SKPAHOM.

TEKYIIUH 3agauu o TuT1.doc

8. YueOHO-MeTOAMUYEeCKOEe M MH(OPMALIMOHHOE 00ecnedeHUue TUCHUIIMHBI

IHeuaTHas ydyeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:
1. Kupumun, B. A. Texandeckast TepmoguHaMuka TekcT yueOHUK JIst
By30B 110 HanpasieHuo 140100 "Temnosnepretuka" B. A. Kupumiun, B. B. Ceiues,
A. E. llleftnayun. - 5-e usn., mepepad. u gom. - M.: U3narensckuit nom MOU, 2008.
- 494 c. un.
2. Kupumun, B. A. Texuuyeckas TepMoguHaMUKa Y UYe€OHUK JIJIS BY30B. -
4-e uzn., nepepad. - M.: Dueproaromusnar, 1983. - 416 c. ui.
3. Kpyros, B. . Texuuueckas tTepMoanHaMuka Yueob. Jst
MalIMHOCTPOUT. criell. By30B [lox pen. B. W. Kpyrtoga. - 3-e u3a., nepepal. u A01I. -
M.: Beicias mikona, 1991. - 382,[2] c. win.
4.  MHUcauenko, B. I1. Termonepenaya Y4eOHUK JJIs1 TETJIOIHEPT. CIIEIL.
BTY30B. - 4-€ u3l., nepepad. u jgom. - M.: Dueprousnar, 1981. - 417 c. un.
5. Kymunos, B. A. Texaudeckasi TepMoguHaMHKa Y 4eb. mocodue s
BTY30B B. A. Kynunos, 3. M. Kapraios. - 4-e¢ u3z., crep. - M.: Briciias 1miko:na,
2005. - 260,[1] c. n.
6. MHcaes, C. U. Tepmogunamuka Y4eb. Jj1s1 MAIIAHOCTPOUT.
CHEIHNATIbHOCTEH TEXH. YH-TOB U BY30B. - 3-€ U3/., nepepad. u gon. - M.: MI'TY um.
H. 3. baymana, 2000. - 412,[1] c. n.

0) OononHumenbHas IUmepamypa:

1. COopHHUK 3a/1a4 IO TEXHUYECKOU TepMoArHaAMUKe Yueb. mocodue s
CTYACHTOB BYy30B 110 HampaBieHusM "TermnosHepreruka" u "Texuuueckas gpusnka'
T. H. Aaapuanona, b. B. J[3ammnios, B. H. 3y6apes u 1p. - 4-¢ uzn., nepepad. u gor.
- M.: M3parensctBo MOU, 2000. - 351,[3] c.

2.  IOnaes, b. H. Texaunueckas repMoanHaMuka. Terutonepenada Yueo.
JUISl HEAHEPT. CIiell. BTy30B. - M.: Briciias mikona, 1988. - 478 c. ui.

3.  IOnaes, b. H. Terutonepenada YueOHUK 1151 MAITUHOCTPOMT. CIIEIL.
BTY30B. - 2-€ U3/., iepepad. u poi. - M.: Beicias mikona, 1981. - 319 c. uin.

8) omeuecmeenHuvle U 3apy0edCHble JHCYPHANLL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
1. Tennosnepreruka

2) MemoouuecKkue YKazaHus 0is Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
1.  Kupunnos, B.B. TeopeTndeckue 0CHOBBI TEIIIOTEXHUKH.
Temomaccooomen / B.B. Kupunnos.—Yensounck, M3narenscteo FOVYpI'Y, 2008.—
69 c.

U3 HUX: yuebHO-Memoouyeckoe obecneyeHue camoCcmosamenbHou pabomel
cmyoenma.

2. Kupumnos, B.B. Teoperuueckre 0CHOBBI TEILTIOTEXHUKHU.
Temomaccoobmen / B.B. Kupumnos.—Yensounck, M3narensctso O VYpI'Y, 2008.—
69 c.



JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs TOKYMEeHTAIlUsA

HoctynHocTh
HaumenoBanwme | (cetb IHTEpHET /
No Bz HaumenoBanwue pa3zpaboTku peeypea B TIOKAIEHAL CCTP,
| muTepaTypsl AIIEKTPOHHON |aBTOPU30BAHHBIN /
bopme CBOOOTHBII J10-
CTYII)
DJIEKTPOHHO-
1 JlononuutenbHas [ApyTioHoB B.A. Temmmodusuka u Sﬁffg\?;eq}laﬂ Wutepuer /
nireparypa reruiorexHuka: Terodusnka: Kypce nexumit CBoOOIHBII
patyp ¢ P H W3/1aTeNIbCTBA A
Jlanb
Hosukos, .1. Tepmogunamuka EKTDOHHO
[DnexTpoHHBIH pecypc] : yuel. mocobue — 6I/I6J'II/IE)) Teunas
b OcHoBHas OnextpoH. naH. — Cankr-IletepOypr : Jlanp, cHCTeMa WNurtepuert /
nuTeparypa 2009. — 592 c¢. — Pexum nocryna: 3IATEILCTRA ABTOPU30BaHHBII
https://e.lanbook.com/book/286. — 3ar. ¢ Hailb
DKpaHa.
[[BeTkoB, O.b. TepmoanHamuka.
Terutonepenaya [DneKTpOHHBIN pecypc] :
penaua [ P pecypc] DIEKTPOHHO-
yueb.-meron. mocodue / O.b. IBeTkoB, FO.A. -
3 JlononautenpHas [JlanteB. — DnekTpoH. naH. — CaHKT- cHCTeMa WNurtepuert /
ureparypa [letepOypr : HUY UTMO, 2013. — 54 ¢c. — ABTOPU30BaHHBIN
Pesxum focTyma: M3aTeNLCTBA
) Jlanb
https://e.lanbook.com/book/71120. — 3ar. ¢
DKpaHa.

9. UudopManmoHHbIe TEXHOJIOTHH, HCTIOIb3yeMble MPHU 0CYIeCTBIEHUH
00pa30BaTeJILHOIO Mpolecca

HCpC‘IGHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecreUeHMS:

Her

[Tepedenp ucmonb3yeMbIx HHGHOPMAITMOHHBIX CITIPABOYHBIX CHCTEM:

1. -baza manasix BUHUTU PAH(Geccpouno)

10. MarepuajibHO-TEXHUYECKOe O0ecnedeHue TUCHUIINHBI

Bun 3anaruit

Ne
ayjl.

OcHoBHOE 000py/IOBaHKE, CTEHIBI, MAKETHI, KOMITBIOTEPHAsI TEXHUKA,
MpelyCTaHOBICHHOE IPOrpaMMHOE 00eCTIeUeHIE, UCTIONb3yeMOe IS
Pa3IUYHBIX BUJIOB 3aHATHI

Jlaboparoprbie 101 mabopaTopHbIe YCTaHOBKH
3aHATHS (2) patop M
[IpakTuueckue 306
KOMIIBIOTEpHAsI TEXHUKA
3aHATHSA U ceMuHapsl |(2)
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