[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHdopmaumsa o Bnagensue:

®NO: Makeumos Anexceli bopucoBMUHUCTEPCTBO HAVKU U BBICILETO OBPA30BAHMS POCCUMCKOM ®EJEPALIMA

JLomKHOCTb: AVPFEIPERAABTABE TOGC/OPRPIOPBIEAMOE NBHHKHOMHOE OBPA30BATEJILHOE YUPEX/IEHHE BBICILIETO OBPA30BAHUS

Hara noanucarins: 23.09.2015 154308y (e o BCK M TOJMTEXHUYECKUI YHUBEPCUTET
yHl/IKaﬂbeIVI ﬂpOFpaMMHbIVI KoY.

8db1800123{02209e6052125672742735c1801d6  (MOCKOQBCKHMA MOJIUTEX)

(DaKYJ'IBTeT XUMHUYECKON TEXHOJIOTUHM U OMOTEXHOJIOTUH

‘ »

= NTBEPKJIATO
A "‘OHOM"’“*‘ ot
PRI DOV H G £ Ny
CRAR 5 o »@ by

K) @ 0’%}@0

e E’J@Q
:'(!.'S‘"

PABOYAA ITPOT'PAMMA JTUCIIUITJIMHBI

TemaomaccoooMeH

Hamnpagnenue noAroToBKU/CreuaibHOCTh
16.03.03 Xosi0oamiibHas1, KPUOTEHHAS] TEXHUKA M CUCTEMBI KM3Heo0eceYeHus

[Tpoduns/cenuanuzamnus
XoJ0anJIbHasA, KpHOTEHHAs] TEXHNKA W CHCTEMbI )KH3Heo0ecreYeHus

KBamuduxanuys
bakanasp

®opma 00yueHust
Ounasn

Mocksa 2023



PazpabotTunk(u):

accucteHT kKad. « Texauka Hu3kux Temneparyp» um. I1.J1. Kamupy .A. Mommwun/

CoriacoBaHo:

3aB. ka@. «TexHuka HU3KUX Temreparyp» um. [1JI. Kanuupr

K.T.H. /I1LA. Hexpacos/




1. Hesn, 3a0aum U VIAHUPYeMbIe Pe3yJbTAThI 00y4eHUs 10
AUCIHUNIHHE

K ocnoBHBEIM OeiaAM OCBOCHUA U CHUITIIMHBI «TemromaccooOMen» CJIeAYyCT OTHECTU:

— (opmupoBaHue 3HAHWKA O COBPEMEHHBIX METOJIAX pacyeTa IPOIECCOB IepeHoca
TEIUIOTBI  TPUMEHUTEIIBHO K  XOJIOAMJIBHOM, KPHOTCHHOH TEXHHKE W  CHCTEMam
YKH3HEOOECIIeUeHNS;

— TMOATOTOBKAa CTYyJEHTa K JAEITEIbHOCTH B COOTBETCTBUU C KBaJU(PUKALMOHHON
XapaKTepUCTUKON OakaaBpa 10 HallpaBJICHUIO;

— OCBOEHHE OCHOBHBIX 3aKOHOB MaccoIlepeHoca, 0COOCHHOCTEH X MPUMEHEHUS, a TAaKXKe
CaMOCTOSITENIbHOTO, OOOCHOBAaHHOTO U apryMEHTHPOBAHHOTO BBIOOpPAa METOJOB peEIICHUS
IIPUKJIAIHBIX 3a7a4;

K ocHOBHEIM 3aga4aM OCBOCHHA JUCIUITIIMHBI «TemnomaccooOMeH» CJICAYCT OTHCCTH:

— O3HaKOMIJICHHUE C OCHOBHBIMH (bHSI/IKO-XI/IMI/I‘IeCKI/IMI/I 3aKOHOMEPHOCTAMHU U METOAAMU
pacde€Ta nmpoucccoB TenaoMaccooOMeHa.

OOyuenne mno nucrumHe «TermomaccooOMEeH» HampaBleHO Ha (opMupoBaHHE
CIEIYIOMNX KOMIETECHIINM:

Ko u HaumeHoBaHue NuaukaTopbl 10CTHKEHUS] KOMIIETEHIMH
KOMIIeTeHI U

OIIK-1. Crnocoben wucnonb3oBath | UOIIK-1.1. 3HaeT 0CHOBBI MATEMATUKU U (DU3HKH
yHnamenranbHbIe 3aKoHbl | OIIK-1.2. YmMmeer peuiaTtb CTaHJapTHbIE
OpUPOJIbI M OCHOBHBIE 3aKOHBI | mpodecCHOHATBHBIE 3aJ1a4n c IIPUMEHCHUEM
C€CTCCTBCHHOHAYYHBIX NUCHHUILIMH B | €CTCCTBEHHOHAYYHBIX U O6H.I€I/IH)K€HepHBIX 3HAHUM,
npo(eCcCHOHATLHON JEATENBHOCTH | METOJ0B MAaTEMAaTHYECKOTO aHAIN3a U MOJIEIUPOBAHHUS

2. MecTo IMCHUIUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrPaMMbl

Huctunnuna «TermmomaccooOMeHn» BXOIUT B 00s3aTenbHYI0 4acTh bioka 1 ocHOBHOM
oOpasoBaTenbHONM TporpamMmbl  OakanaBpuata 1o HampasieHutro 16.03.03 XomogwnbHas,

KpHOI'CHHAsA TCXHUKA U CUCTCMbI ’KH3HE00€eCIIeueH S,

3. CTpyKTypa u cojep:KaHue JUCHUIINHbBI

O6mast TpynoeMKkocTs aucuuiuinHbl «TemmomaccooOMen» cocTaBiseT 4 3ayeTHBHIX(E)
eauHuIy(sl) (144 yvaca).
3.1 Buabl yueOHOM padoThl M TPYA0EMKOCTH

3.1.1. Ounas popma oOydeHHs



Jucruminna «TermmomaccooOMeHy

Ne KosmuectBo CemecTpbl
n/n Buj yueOHoit padoThI 4
4acoB
1 | AyautopHble 3aHATHSA 36 36
B toMm uncie:
1.1 | Jleknunm 18 18
1.2 | CemuHapcKue/mpakTHUECKUE 3aHITUS 10 10
1.3 | JlJabopaTopHble 3aHSATHS 8 8
2 | CamocTosiTeqbHasi padoTa
B Tom uucrne: 108 108
2.1 | TectupoBanue
3 | [IpomeskyTouHasi aTTecTamus
3adet/nud.3auer/7K3aMeH IK3aMeEH 3K3aMEH
Hroro 144 144
3.2 TemaTu4ecKkuil MJIaH U3yYeHUS JUCHHUILINHBI
(o hopmam oOyueHus)
3.2.1. Ounas dhopma oOy4deHus
TpyroeMKocTb, Yac
AyauTopHasi padora =
sg | & |34 2
Ne Pa3znesbl/Tembl = < % 2 x| Ew 22| g8
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| B |EEE| 2E| £S5 |52
% o = S
S 1287 g7 | &g =
O E = = 5
1.1 Tema 1. Knaccudukamnus nporeccon
MEPEHOCA TEIUIOTHI B IPOCTPAHCTBE. 15 ) 1 12
TernoBo MOTOK
1.2 | Tema 2. TemnonpoBOAHOCTh NpHU 15 ) 1 12
CTAIIMOHAPHOM PEKUME
1.3 | Tema 3. HecraunonapHas
TEIJIONPOBOJHOCTD 15 2 1 12
1.4 | Tema 4. KOHBEKTUBHBIN TEILIOOOMEH.
MexaHu3M nepeHoca TeTIOTh U 15 ) 1 12
KOJIMYECTBA JBMKCHUS B ABUKYIICHCS
cpene
1.5 Tema 5. Mexanu3M B3aMMOJICCTBHS
MEXTy JKUIKOCTHIO M IIOBEPXHOCTHIO 15 5 1 12
TBepa0ro Tena. OCHOBHI TEOpUU
MTOTPAHUYHOTO CJIOS
1.6 | Tema 6. Tenmootnaya npu 17 ) 1 ) 12
BBIHYKJCHHOM JIBH>KEHUU
1.7 | Tema 7. Temmootaada npu CBOOOTHOM 17 ) 1 ) 12
JBrKeHHH. Termioo0MeH U3TydeHHeM
1.8 | Tema 8. TemnooTaava npu KOHJAEHCAIIUN 17 ) 1 ) 12
napa. Temnooraya npu KUIIEHUU




1.9 Tema 9. MaccooOmeH. 18 ) ) ) 12
TermromaccoOOMEHHBIE armapaThl
Hroro 144 18 10 8 108

3.3 Conepxanne IUCHUNINHBI

Tema 1. Kitaccudgukanus npoueccoB nepeHoca TemioTbl B NIPOCTPAHCTBE

Jlekima 1. TenmoBoit moTok. IDIOTHOCTE TEIUIOBOrO MOTOKAa. lemiooTmauya.
Temnonepenaua.  Kosddumments:  TemmooTnaunm W TeIUlonepenayd.  TepMuyYeckue
COINPOTHUBIICHUS.

Jlexkumss 2. OcHOBHOE ypaBHEHHE Terulonepenau. l3MeHenue Temmeparypbl
TEIUIOHOCUTENEH NMpPU ABMKEHUM BJOJIb MOBEPXHOCTH TerioooMeHa. CpeaHuil TeMiepaTypHbIi
Harop.

Tema 2. TenJIOMPOBOAHOCTH NP CTALMOHAPHOM pesKMMe

Jlektms 3. OcHOBHbBIE (pu3mueckue mpencTaBieHus. TemnepaTypHoe moie. ['paaneHT
temneparypbl. 3akoH ®Dypwse. OcHOBHOe AupdepeHnnanbHoe ypaBHEHHE TEMIONPOBOIHOCTH
(ypaBHenue ®@ypbe). Kpaepbie yciaoBus.

Jlexuusa 4. Pacnpenenenue TemmepaTypel B OJHO- W MHOTOCJIONHBIX IUIOCKHX U
LIWIMHIPUYECKUX CTEHKaX MpU IPaHUYHBIX yclIoBUSX 1-ro pona. Temnonepenaya yepes oJIHO- U
MHOT'OCJIOIHBIE TNIOCKUE U LWIMHIPUYECKNE CTEHKH. JIMHEWHas MIOTHOCTh TEIIOBOIO MOTOKA.
Jloxknast m3onsiiusi. IHTEeHCHpUKAILKS TeTUIonepeaayn.

Tema 3. HecranmonapHasi TenyionpoBOJIHOCTh

Jlexuuss 5. Pemenne MeTonoM pasfelieHuss nNepeMeHHbIX (MmerogoM Dypbe )
HECTAllMOHApPHOM 3alayd - TEIUIONPOBOAHOCTh B IUIOCKOM OJHOCIIOMHOW IUIACTUHE IIPH
rpannuHbIX ycnosusx III pona.

Jlekuusa 6. 3anuch pemieHus B 06o6meHHoM Buzae. Kpurepun ®@ypoe n buo. Ananus
peueHus. 3a1a4 TeIIONPOBOJHOCTH.

Tema 4. KonBeKTHBHBI Tenj1000MeH. MexaHU3M NepeHoca TenJI0Thl M KOJIHYeCTBa

ABUKEHUs B IBMKylIelics cpeje

Jleknusa 7. MonekyJIsipHBIA M MOJISIPHBIM MEXaHM3MbI IepeHoca. IIpocreimas monuenb
TypOyneHnTHoro noroka no Ilpanarmio.. Kpurepuii PeitHonbaca. OCHOBHbIE ypaBHEHUS: SHEPTHU
(dypre-Kupxroda), nemxenus (HaBpe-CToKca), HEpa3pbIBHOCTH (CIUIOIIHOCTH).

Jleknug 8. Buasl KOHBEKTHMBHOIO TEILUIOOOMEHA. 3akox Hrroroma -Puxmana.
Koadduuuent rernoornaun. Kpurepun KuHEMaTH4eCKOT0 U TEIJIOBOTO MOA00US.

Tema 5. Mexanu3m B3auMOJCHCTBUSA MEXKAY KHAKOCTHIO U IOBEPXHOCTHIO TBEPAOI0
Tes1a. OCHOBBI TCOPHUH OTPAHMYHOIO CJIOS

Jlexuus 9. TloHsiTHE O TMHAMUYECKOM U TEIUIOBOM MOTPaHMYHBIX ciosx. [IpeacraBienue
0 CTPYKTYpe TypOyJIEHTHOIO IOIPaHUYHOT'O CJIOSL.

Jlexuus 10. JJamuHapHBIN TMHAMUYECKHI TOrPaHUYHBIN CIIOHM Ha IUTACTUHE.

Tema 6. TensiooTIa4a NP BHIHYK/AEHHOM JIBHKEHHH

Jlexuwms 11. F'upponunamuueckas cradmmmszanus. [Ipoduns ckopoctu. Kpurtepuit @pyna.
Yucno Dinepa. Temnosas crabunuzauusa. Kpurepun Ilexne u Ilpanarnsa. Uucno Hyccenbra.
CrpykTypa 00001IEHHOTO YPaBHCHHUS.

Jlexkumsa 12. Temnmoormaya npu NPOJOJBHOM OMBIBAHMM IIJIOCKOW IOBEPXHOCTHU
BBIHYKJICHHBIM TIOTOKOM JKHUJKOCTH WM rasza. Temoorjadya MpH BBIHYKJIEHHOM JBUXKCHHUU
XKHUJIKOCTH B TpyOax M KaHajax. TemnooTnadya npu MonepeyHoM OOTEKaHWU OJAMHOYHBIX TPYO U
IIy4KOB TPYO.

Tema 7. TensiooTnaua npu cB00OOIHOM ABH:KeHHHU. Ten1000MeH U31y4eHneM

Jlexuus 13. Mexanusmsl npouecca. @opmbl 1BUKeHUS B Oosbliom o0beme. Kpurepuu
lanunes, Apxumena, ['pacroda. CrpykTypa 0O0OOLIEHHOTO YypaBHEHHs TEIUIOOOMEHa.
KoHBeKTHUBHBIN TEMJI000OMEH B OTPaHUYEHHBIX IPOCTPAHCTBAX.




Jlexiust 14. OcHoBubie 3akonbl: Kupxroda, Credana-bonbimana, I[lnanka, BuHa,
Jlambepra. JlyyucTblii TemsIoOOMEH MEXIy ABYMs MapajjieIbHBIMHU IUIacCTUHAMH. BrusiHue
HKPAHOB Ha JIyUYUCTHIH TeriooOMeH. OCOOCHHOCTH U3ITy4eHUs ra30B.

Tema 8. TerurooTaauya npu KoHAeHcaunu napa. Temnooraaya npu KUNEHUU

Jlexmsa 15. KamenpHast u 1ui€HouHast KouzaeHcanus. KonpeHcanus mnapa Ha
BEPTHUKAIbHON MTOBEPXHOCTH U BEPTUKAIBHBIX TpyOax. CTpykTypa 0000IIEeHHBIX YpaBHEHUH.

Jlektma 16. Kunenune B OombmioM oObeme. CTpykTypa 0OOOIIEHHOTO YpaBHEHUS.
Kpusbie xunenus. Kumenue B T1pyOax. OcobGeHHocTu mpouecca. Kpusucel KumneHus.
3aBUCUMOCTh KOX(PPHUIMEHTa TEMJIO0TJaYd OT CKOPOCTH TEUEHHUS U IUIOTHOCTH TEIJIOBOTO
MOTOKaA.

Tema 9. Maccoodmen. TensiomaccooOMeHHBIE aNAPAThI

Jlexuust 17. OCHOBHBIE 3aKOHOMEPHOCTH TerioMmaccooOMeHa. [IpruurHbl BO3HUKHOBEHUS
u Bunel quddysun. duddysnonnoe uyucno Hyccenbra u auddysnonnoe uucino I[Ipangris.
Kputepuanbable ypaBHEHHs MaccoOoOMeHa.

Jlekumsa 18. Knaccugukamuss TemnaoMaccOOOMEHHBIX anmapartoB. CXeMbl JBHKCHHS
TEIUIOHOCHUTENIE B TemIooOMeHHbIX ammaparax. OrmnpeneneHue CpelHero TeMIepaTypHOro
Haropa. [IpuHiun pacyera pekynepaTuBHbIX TEJI000MEHHBIX allapaTos.

3.4 TemaTuKa CEeMUHAPCKUX/MIPAKTHYECKHUX U J1A00PATOPHBIX 3aHATHH

Tema 1. Temnonepenaya yepe3 IUIOCKYI0 CTEHKY (IpaHU4YHbIE YCJIOBUA IEPBOro
poaa)

Cemunap 1. Temonepenaya yepe3 IUIOCKYHO CTEHKY (TpaHUYHBIC YCIIOBUS IEPBOTO
pona)

Tema 2. TensionpoBoOAHOCTH Yepe3 MIOCKYI0 CTEHKY (IPaAaHM4YHbIE YCJI0BUA TPEThero
pola) Temjionepenaya yepes MJIOCKYI0 CTEHKY

Cemunap 2. TemionpoBOIHOCTh Y€pe3 IUIOCKYI0 CTeHKY (TpaHHYHBIE YCIOBUS TPETHETO
poJia) TeIIo-nepeaada yepes3 MI0CKY0 CTEHKY

Tema 3. TensionpoBOAHOCTH Yepe3 MUWIHMHAPHYECKYIO CTEHKY (IPAHMYHbIE YCJIOBUS
NepBoro poaa)

Cemunap 3. TemnonpoBoJHOCTh Yepe3 LHUIUHAPUYECKYIO CTEHKY (TpaHUYHbIE YCIOBHS
MIEPBOTO POJIA)

Tema 4. TensionpoBOAHOCTH Yepe3 MUWIMHAPHUYECKYIO CTEHKY (IPAHMYHbIE YCJIOBUS
TpeTbero poja)

Cemunap 4. TemnonpoBoJHOCTh Yepe3 LHUIUHAPUYECKYIO CTEHKY (TpaHUYHbIE YCIOBHS
TPETHETO POJIA)

Tema 5. TenmyionpoBOAHOCTH Yepe3 OpeOPEeHHYI0 NOBEPXHOCTh

Cemunap 5. TemnonpoBOAHOCTb Yepe3 OpeOpPEHHYIO TOBEPXHOCTD

Tema 6. TenyionpoBOAHOCTH NPH HECTAIMOHAPHOM peKUMe

CemuHap 6. TenaonpoBogHOCTE IPU HECTALIMOHAPHOM PEXKUME

Tema 7. KoHBeKTHBHBIH TeNJ1000MeH

Cemunap 7. Teopust momobus NpUMEHHTENBHO K TEIUIOBBIM IpoleccaM. TerooTaadya
IIpU JIBYKEHUH TMOTOKA BHYTpHU TpyObl. TemnooTaaua npu KUMNEHUH KXKUAKOCTU U KOHACHCALUU
napa

Tema 8. TemioBoe nziyuenue

Cemunap 8. TennoBoe uzinyueHue

Tema 9. Tem10Boii pacyer TenJI000MEHHbBIX aNlIaPATOB

Cemunap 9. TemoBoii pacyeT TEI000MEHHBIX anmnapaToB (4acTh 1)

Cemunap 10. TermoBoit pacyeT TETUIOOOMEHHBIX anmapaToB (4acTh 2)

3.4.1 JlabopaTopHbie padoThI:



Tema 1. Onpenenenne ko3¢gPpuumreHTa TENI0NPOBOAHOCTH
Tema 2. UccienoBanue Tenjioo0MeHa NMpu Ny3bIpbKOBOM KMIICHUH KUAKOCTH

Tema 3. Onpenenenne ko3pPpuuuenTa Tenjoneperavn MNpPu ABMKEHHH KUJAKOCTH B
TpyOe

3.5 TemaTuka KypcoOBbIX IPOECKTOB (KYpPCOBBIX padoT)
Brmmonasercs na TEMY «Pacuer n OIITUMM3aLIA TEIIO00MEHHOTO arrapara»

3.5.1 Boi0op BapuaHTa, NOPS/A0K BBINOJHEHUS] H 0(pOpMIIeHHS KyPCOBOi padoThl

CornacHo y4eOHOMY IUIaHY KaXbll CTyJIEHT CHeUUalbHOCTH «XOJOAUIbHAS,
KPHOT€HHAs TEXHUKA U CHCTEMBI )KM3HE00eCIeueHHsD» T0JIKEH BIMOJIHUTH KYPCOBYIO paboTy 1o
JAHHOM JucuMIUIMHE. BapuaHT 3ajaHMs, OTIMYAIOIIMMHCS 3HAYCHUSIMU HCXOJHBIX JIaHHBIX,
Oepércss B COOTBETCTBUM C Y4eOHbIM IIM(GPOM CTYyACHTAa U3 MPHUBEACHHON TaONUIBl B
ITpunoxxenun 1.

KypcoBast paboTa BBINONHSAETCS MOJ PYKOBOJCTBOM IIpENOAaBaTelis, IPeXAe BCEro,
OCYILECTBIIIIOLIETO JIGKLIMOHHbIE M TPAKTUYECKUE 3aHATHS. PyKOBOIUTENb MPOBOJIUT
HE00XO0IMMBbIE KOHCYJIbTAIlUK U KOHTPOJIUPYET BHIMOJIHEHUE Y4eOHOTo rpaduka.

KypcoBast pabora nomkHa ObITH HamedaTaHa Ha KOMIIBIOTEPHOM IpUHTEpe uepe3 1,5
MHTEpBAJIa Ha CTaHAAPTHHIX JMcTax Oymaru (opmata A4. Ha xaxoii cTpaHuiie TOKHBI OBITh
MpeayCMOTpPEHBI MoJIst: JieBoe 25 MM, BepxHee 20 mm, nipaBoe 10 mMm. B mopsiike uckiroueHus B
Cllydae HeJJOCTYITHOCTH T€YaTHOW TEXHUKHU KypcoBasi paboTa MOXKET OBITh MPECTAaBIICHA B BUIC
PYKOIIMCH, BBITIOJTHEHHOW YETKUM TOo4YepkoM. CTpaHUIBI JODKHBI OBITH NPOHYMEPOBAHBI,
NpUYEM CTpPaHULBl TUTYJBHOTO JIUCTAa M COJAEpKaHMS He ykasbiBatoTcs. CoKpallleHusl CIIoB,
KpoMme OOLIENPUHATHIX U MpodeccnoHanbHbIX a00peBuaryp, He JomycTUMbl. O0BEM paboThl He
JIOJKEH IpeBbimars 15 — 20 crp.

[TpuHIMNIHATIBHBIE TTOJIOKEHHS B TEKCTE pabOTHI TOJKHBI MIOATBEPKIATHCS CCHUIKAMU Ha
JUTEpaTypHbIC NICTOYHUKH, IEPEUUCIICHHBIE B MTOPSAKE YIIOMUHAHUS B OTIACITHHOM CITHCKE.

34.2 OdopmieHue KypcoBoii padoThl
— TUTYJBHBIN JIUCT 1O OOLIETIPHUHATON (hopMe;

— COJIEpIKaHue;

— TEKCT 3aJaHUs 1 UCXOAHBIX JAHHBIX 11O HJI/I(ppy;

— KpPaTKOC OIMMCAHUC CXCEMbI YCTAHOBKU;

— 9CKU3 TEIUIO0OMEHHOTO amlapara);

— ¢opMyHpOBKa 33729 ¥ pacuUETHON METOTUKH;

— CIIACOK TT0/IPa3yMeBaeMbIX UCXOIHBIX JaHHBIX U UX UICHTH(PHUKATOPOB B popMyIiax;

— CIIMCOK OajaHCHBIX ypaBHeHI/Iﬁ AJI1 onpeACIICHUA 3aBUCUMBIX HCHU3BCCTHBIX CHCTCMBI,
Hp@}lBapHeMLIfI KpaTKUM IMOACHAIOIMIUM TEKCTOM;

— KpaTKUI aHAJIN3 pe3yJIbTaTOB U MHKEHEPHBIE BHIBOJIBL,

— CIIUCOK PEKOMEHTyEMOU JINTepaTyphl.

4 YyeOHO-MeTOAMYECKOEe M HH(POPMALIHOHHOE OOecledeHne



4.1 Hopmatusnsblie 1o0KyMeHTbI 1 I'OCTb1
1. TOCT 25380-2014 «TepmonuHamMuka, Ipo4ne aceKThD»

4.2 OcHOBHAA JTUTEpPATypAa

1. TopbaueB, M. B. TemnomaccooOmen : yudeOHOe mocodbue / M. B. T'opbaueB. —
Hoocubupck : HI'TY, 2015. — 443 ¢. — ISBN 978-5-7782-2803-0. — TekcT : 2neKTpOHHBI //
Jlanb : anekTpoHHO-OuOIMoTeynas cucrema. — URL: https://e.lanbook.com/book/118074 (mata
obparmenusi: 30.08.2023). — Pexum goctyna: AJis aBTOPU3. MOJIb30BATENCH.

2. 3edinetmuHoB, P. A. TemmomaccooOMeH B 3JIEMEHTaX TEIJIOTEXHHYECKOTO
Ob6opynoBanus. OcHOBBI TeriomMaccooOMmeHna : ydeOHoe mocodue / P. A. 3eliHeTAMHOB. —
Cankrt-IletepOypr : CIIGI'AY, 2020. — 215 ¢. — Tekcr : anmekTpoHHbIH // JlaHb @ 3JIEKTPOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/191390  (mata oOparueHus:
30.08.2023). — Pexxum nocTyma: 1jsi aBTOPH3. TOJIb30BATEIICH.

4.3 lonoiHUTEIbHAA JIUTEPATYPA

1. TeopeTnueckue OCHOBBI TEIIOTEXHUKHU : MeToauYecKkue ykazanus / cocraButenu E. E.
Kopoukuna [u 1p.] ; nox pegakuueit T. E. CozunoBoil. — WBanoso : U9V, 2020. — 40 c. —
Texkcr: onexkTponnslii / Jlanb :  snekrpoHHO-OMOnmoreynas cucrema. —  URL:
https://e.lanbook.com/book/183947 (mara obpamenus: 30.08.2023). — Pexum noctyma: s
aBTOPU3. IOJIb30BATEIICH.

4.4 DiieKTpOHHBbIE 00pa3oBaTe/ibHbIE pecypchl
1. D0OP «TexHuueckasi TepMOIMHAMUKA»

URL: https://online.mospolytech.ru/local/crw/course.php?id=8115

4.5 JInnieH3M0HHOE M CBOOOTHO PacpoCcTPaHsieMoe MPOrpaMMHoOe obecredyeHue

He mpenycmorpeHo.

5 MarepuajbHO-TeXHHYECKOE o0ecrneuyeHne
[IpoBenenue JEKIMA OCYLIECTBISETCS B OOLICYHUBEPCUTETCKUX AyJIUTOPUAX, TJE

IOpeIyCMOTpPEHa JIEMOHCTpanusi (UIbMOB, CIAHIOB MM HCHOJB30BAHUE Ppa3qaTOUYHBIX
Matepuainos. Ayauropun AB2214 u AB2209.

6 MeToanueckne peKOMEHIAUNH

6.1 MeToguueckne peKOMEHIAUM JJIA NPenoaaBaresis 1mo

OpraHu3anuu 00y4eHust
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OCHOBHBIM TpeOOBaHMEM K TMPENOAABAHUIO JUCIUIUIMHBI SBISETCS TBOPYECKHUH,
poOJIEeMHO-THATIOTOBBIN MOX0/, MTO3BOJISIOUINNA MTOBBICUTh HHTEPEC CTYAEHTOB K COJIEPIKAHHIO
y4eOHOTo Marepuana.

OcHoBHas hopMa M3y4dEeHHUSI M 3aKpPETUICHHs 3HAaHUH MO ATON TUCHUIUIMHE — JIEKIIUOHHAS,
naboparopHas M npakTuyeckas. [IpemojaBarens JODKEH MOCIEAOBATENbHO BBIYUTATh
CTyIEHTAM psJ JEKLUHH, B XOAE KOTOPBIX CIEAYET COCPEIOTOYUTH BHHMAHHME Ha KIHOYEBBIX
MOMEHTaX KOHKPETHOIO TEOPETUYECKOTO MaTepuaya, a TakKe OpraHU30BaTh IIPOBEIACHUE
[IPAKTUYECKUX 3aHSATUA TakuM oOpa3oM, uTOObl aKTUBU3MPOBATh MBILUIEHUE CTYACHTOB,
CTHMYJINPOBATh CAMOCTOSATEIBHOE U3BJICUCHHE UMH HEO0OX0IMMON HH(DOPMAITH U3 Pa3IHIHBIX
VMCTOYHHMKOB, CPABHUTEIBHBIM aHAIU3 METOJOB pEUICHUM, CONOCTABICHHE IOJYYEHHBIX
pe3ysbTaToB, (OPMYJIUPOBKY M apryMEHTAlMI0 COOCTBEHHBIX B3IVIAJIOB HA MHOTHE CIIOPHBIE
pOOJIEMBI.

OcHOBY y4eOHBIX 3aHATHI MO AUCHMILIMHE COCTaBISAIOT JIEKIMHU. B mpouecce o0yueHus
CTYIECHTOB  MCIOJIb3YIOTCSl ~ pa3iMuyHble BUABl  Y4YEOHBIX 3aHATHH  (QyJUTOPHBIX U
BHEAYJUTOPHBIX): JIEKIIUU, CEMUHAPCKUE 3aHATHS, 1a0OpaTOpHble pabOThl KOHCYJIbTALUU U T.1.
Ha nepBoMm 3aHATHM 1O JaHHOW y4eOHOH AMCLUIUIMHE HEOOXOJUMO O3HAKOMUTH CTYAECHTOB C
MOPSAKOM €€ W3YYEHHs, DPACKPBITh MECTO M pPOJb JUCUUIUIMHBI B CHCTEME HAyK, €€
IPAaKTUYEeCKOe 3HaUeHHE, JOBECTH A0 CTYAEHTOB TPeOOBaHUS Ka(eIpbl, OTBETUTH Ha BOIPOCHI.

[Tpu moAroToBKE K JIEKIMOHHBIM 3aHATHUAM IO Kypcy «TermnomaccooOMeH» HEOOX0IUMO
IIPOAYMAaTh IUIAH €r0 MPOBEACHUS, COIEPKaHNE BCTYIUTEIbHOM, OCHOBHON U 3aKIIOYMTEIbHOU
YacTU JIEKIUH, O3HAKOMHUTBHCSI C HOBHUHKAMH Y4eOHOH M METOAMYECKOW JIUTEpaTyphl,
nyOIHMKaIUsAMHU EPUOAMYECKON TeUaTH M0 TeMe JIGKLIMOHHOTO 3aHATHUS, ONPEAEIUTh CPeICTBa
MaTepHaIbHO-TEXHUUECKOTo 00eCreueHus JIEKIIMOHHOTO 3aHATHS U MOPAAO0K UX MCIIOJIb30BaHUS
B XOJI€ YTCHUS JICKUUU. Y TOUHUTH ILJIAH IIPOBEACHUS IPAKTUYECKOTO 3aHATHS 110 TEME JICKLIUH.

B xoze eKIMOHHOTO 3aHATH MperoiaBaTelNb TOJHKEH Ha3BaTh TeMY, yueOHbIE BONPOCHI,
O3HAaKOMWTb CTYJIEHTOB C IIEPEUYHEM OCHOBHOM M JIOIOJIHUTEIBHOM JIUTEPATYPBl IO TEME
3aHATUS.

Bo BcTynuTensHON YacTu JEKIMM 0OOCHOBATh MECTO U POJIb U3y4aeMoil TeMbl B y4eOHOM
JUCLUIIIMHE, PACKPBITH €€ IIPaKTU4YeCKoe 3HadeHue. Ecnm uuraercs He nepBas JIEKLHs, TO
HEOOXOIMMO YBSI3aTh €€ TeMy C MpeNbIIyIlei, He Hapymias JIOTUKA H3JIOKEHHS Yy4eOHOro
MaTepuaia. JIekuuo ciaenyeT HaunHaTh, TOJIBKO YETKO 0003HAYUB €€ XapakTep, TEMY U KpyT TeX
BOIIPOCOB, KOTOPBIE B €€ X0/1€ OyIyT pacCMOTPEHBI.

B ocHOBHON 4acTW JEKUUHU CIEAYeT pPACKpPbITh COJEpKaHUEe Y4YeOHBIX BOIPOCOB,
aKIICHTUPOBAaTh BHUMAHHE CTYJIEHTOB HAa OCHOBHBIX KaTErOpHUsAX, SBICHUAX M IIPOLECCaX,
OCOOEHHOCTSIX MX MPOTEeKaHUsl. PacKkpbIBaTh CYIIHOCTh M COJIEPKaHUE PA3IMUHBIX TOUEK 3PEHMUS
U Hay4dHBIX IOAXOJOB K OOBSCHEHHIO TE€X WIM MHBIX sBJIEHUH M mpoueccoB. Crenyer
apryMEHTHPOBAHO 00OCHOBATh COOCTBEHHYIO MO3UIUIO 110 CIIOPHBIM TEOPETUUECKUM BOIIPOCAM.
ITpuBoauTh NpUMEpHI. 3aJaBaTh M0 XOLYy H3JI0KEHUS JCKIMOHHOIO MaTepHalla pUTOPUYECKHE
BONPOCHl U CaMOMy JaBaTh Ha HMX OTBET. DTO CIHOCOOCTBYET AKTHBM3ALUU MBICIUTEIbHON
JESATEIIBHOCTH CTYJEHTOB, TOBBIIICHUIO UX BHUMAaHUS M MHTEpeca K MaTepHaiy JICKIHH, €€
conepxanuto. [IpernonaBatenps JOIKEH PyKOBOJUTH pabOTON CTYAEHTOB IO KOHCIIEKTHPOBAHUIO
JIEKIIMOHHOTO MaTepHaja, MoJ4epKuBaTh HEOOXOJUMOCTb OTPAXKEHUSI B KOHCIIEKTaX OCHOBHBIX
MOJIOKEHUH U3yyaeMol TeMbl, 0000 BbIIEISISI KATErOpUIHHBIN anmapar.

B 3akmounTenbHOM 4acTu JIeKUMM HEoOXOAMMO c(opMynupoBaTh OOIIME BBIBOABI 10
TeMe, pacKpbIBAaIOIIUE COAEP)KaHUE BCEX BOMPOCOB, MOCTABICHHBIX B JEKIMH. OOBIBUTH IUIaH
OUYEPEHOI0 CEMMHAPCKOI0 WM JIaOOpAaTOPHOTO 3aHATHUS, JaTh KpaTKHE PEeKOMEHJAlMU 10



MOJTrOTOBKE CTYACHTOB K CEMHMHApy WJH jabopaTopHoil pabore. OnpenenuTbh MECTO M BpeMs
KOHCYJIbTAIlMH CTYACHTaM, IOXEJABIIUM BBICTYIIUTh HA CEMHHApE ¢ JIOKJIaAaMu U pedeparamu
0 aKTYyaJIbHBIM BOIIPOcaM 00CYKAaeMOM TEMBI.

Lenb mpakTHYECKUX — 00ECTIeYUTh KOHTPOJIb YCBOGHHUS Y4eOHOT0 MaTepHaia CTyIeHTaMHu,
pacupeHue U yriayOJieHHue 3HaHUH, MOTyYeHHBIX UMHU Ha JICKIUSIX U B XOJI€ CAMOCTOSITEIbHOM
pabotbl. [loBbiienne 3(PQPEKTUBHOCTH NPAKTUYECKUX 3aHATUH JOCTHTaeTCs MOCPEICTBOM
CO3JIaHUs TBOPUYECKOW OOCTAHOBKHM, PACHOJararonield CTyJCHTOB K BHICKa3bIBAaHUIO COOCTBEHHBIX
B3TJIAJIOB U CYXJICHUH 10 00CYKJaeMbIM BOIIPOCAM, JKEIAHUIO y CTYJCHTOB IMOPadOTaTh y TOCKH
NIPY PELICHNH 3a/1a4.

[Tocne kaxaoro JIEKIMOHHOTO, J1a0OPAaTOPHOTO W TPAKTHYECKOTO 3aHATHS CHETIATh
COOTBETCTBYIOIIYIO 3aIKCh B )KypHAJIaX yueTa IMOCENIaeMOCTH 3aHATHIA CTYACHTAMH, BBISICHUTD Y
CTapOCT y4EOHBIX TPYII MPUINHBI OTCYTCTBHS CTYIEHTOB Ha 3aHATHUSX. [IpOBOANTE TPyIITOBHIE
Y MHIVBHIyaJIbHBIE KOHCYJBTAIUN CTYICHTOB MO BOTIPOCaM, BOSHUKAIOIINM y CTYJICHTOB B XOJI€
UX TIOJrOTOBKM K TEKyIle M TPOMEXKYTOYHOH arTecTaluyd 10 Y4YeOHOH JAWCIMIUINHE,
PEKOMEHIOBATh B TIOMOIIb YY€OHbIE U IPyTrUe MaTepHalbl, a TAK)Ke CIIPABOYHYIO JINTEPATYPY.

OueHka BBICTaBIIICTCS NPENOAaBaTeIeM 1 OOBSIBISETCS TTOCIE OTBETA.

[TpenoxaBaTens, NPUHUMAIOIIKI 3a4ET WM 9K3aMEH, JITYHO HECET OTBETCTBEHHOCTH 3a
NPaBUILHOCTD BBICTABIICHHUS OIICHKH.

6.2 MeToanyeckue yKa3zaHus JJisl 00yYAIOMIUXCH MO0 OCBOCHUIO TUCHUIINHbBI

Pabota cTyneHTa HanpaBiieHa Ha:

* U3yYeHHE TEOPETHUYECKOr0 MaTepuasa, IOATOTOBKA K MPAKTUYECKHM 3aHATHUSM,
71a00PATOPHBIX 3aHATHUAM U BBINOJIHEHHUE IPAKTUUECKUX paboT U 1abopaTOPHBIX padoT.

* IOJITOTOBKA W BBITIOJHEHNUE TECTUPOBAHMS C HCIIOJIB30BAaHHEM 00IIe00pa30BaTEIbHOTO
nopTaina

* HaMMCaHUE U 3aIIHUTa KyPCOBOH PabOTHI

CamocrosiTenpHas paboTa CTYJIEHTOB MPEACTABISIET CO0OM BakHEHIIEe 3BEHO yueOHOTO
mporecca, 0e3 TMpaBUIBLHON OpraHW3allid KOTOPOro OOydYaromuics HE MOXET ObITh
BBICOKOKBAJTM(DUIIMPOBAHHBIM BBIITYCKHUKOM.

CTyneHT J0JKEeH MOMHUTh, YTO HAYMHATH CaMOCTOSITENIbHbIE 3aHITHS CIEIyeT C IEPBOro
ceMecTpa U MPOBOJIUTH UX peryisipHo. O4eHb Ba)XKHO MPUIIOKHUTh MAaKCUMYM YCUJIMi, BOJH,
9YTOOBI 3aCTaBUTH ce€0s1 pabOTATh C TIOJIHON HATPY3KOU C MEPBOTO JTHSI.

He cnenyer oTkiiagpiBath paboTy Takke M3-3a HEpaOOYEro HACTPOCHHS WM OTCYTCTBUS
BIOXHOBeHHs. HacTpoeHue HyXHO co3aaBatb camomy. [loHUMaHHe HEOOXOAUMOCTH
BBITIOJTHEHHsST paOOThl, 3HAHHME €M, OCMBICICHHE MEPCIEeKTHBBI OIAronpusTHO BIUSAIOT Ha
HACTpOECHHE.

Kaxxaplif CTyIeHT JOKEeH caM TUIaHUPOBATh CBOIO CaMOCTOSITENBbHYIO PaboTy, UCXOAS U3
CBOMX BO3MOXXHOCTEH M MPHUOPUTETOB. DTO CTUMYJUPYET BBINOJIHEHHE padOThl, co31aeT Ooiee
CIIOKOIHYIO OOCTaHOBKY, YTO B UTOT€E MOJIOKUTEIIFHO CKA3bIBAETCS HA YCBOGHUM MaTepHuaa.

BaxHo nonHee ydyecTb 0OCTOSATENLCTBA CBOEH PalbOThI, YSICHUTh, YTO SIBJISIETCS TJIABHBIM
Ha JIAaHHOM JTarle, KaKkylo MoclIe0BaTeIbHOCTh PA0OTHI BEIOPATh, YTOOBI BHITIOTHUTH €€ JTYyYIlle U
C HAMMEHBIIIUMU 3aTPaTaMy BPEMEHH U DHEPTHH.

JInst TII0I0OTBOPHOM pabOThl HEMAJIOBa)KHOE 3HAYEHHE MMEET 00CTaHOBKA, OPraHU3aIUs
pabouero mecta. Hy>kHO 10OUTBCS, YTOOBI MECTO PAOOTHI IO BO3MOYKHOCTH OBLIO TOCTOSIHHBIM.
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Pabora Ha IMPUBBIYHOM MCCTC HOCJIACT €€ Ooiee HJ'IOI[OTBOpHOfI. HpO,ZLy'KTI/IBHOCTB pa60TBI

3aBUCUT OT NPABUIJIbHOTO YCPCAOBAHUA TPyJda U OT/bIXA. HOZ—)TOMY KaKIbIC YaC WK ABa CJICAYCT

nenatb nepepbiB Ha 10-15 mMuHyT. BBIXOAHBIE JHM Jydlle MOCBATUTh AKTUBHOMY OTABIXY,

3aHATUAM CIIOPTOM, MTPOT'YJIKAMH Ha CBCIKEM BO3AYXEC U T.I. I[ance NEPCKIOYCHUC C OAHOTO BU A

YMCTBEHHOU pa0bOTHI Ha IPYTOl MOXKET CIIYKUTh aKTUBHBIM OTIBIXOM.
CTyneHT OODKEH TOMHHTH, YTO B TIpolecce OOy4eHHUS BaKHEHIIYIO pOJb WIpPaeT
camocTosTeNbHAs pabora ¢ KHUroi. HayuuThbecs paboTarh ¢ KHUTOM — BaKHeWmmas 3amaya

ctyneHTa. be3 3Toro HaBbika OyzeT 4Ype3BbIYAHO TPYAHO M3ydaTh IPOrpaMMHBIM MaTepual, u
MHOTO BpEMEHH Oy/IeT MOTpauyeHo HepanroHaabHO. PaboTa ¢ KHUTOW CKIIAIBIBAETCS M3 YMEHHUS
nos00paTh HEOOXOMMbIE KHUTH, pa3o0paThCsi B HUX, 3aKOHCIEKTUPOBATh, BHIOPATH TJIaBHOE,

YCBOUTH U IIPUMCHUTH HA IMMPAKTHKE.

7 MOoHI OLICHOYHBIX CPEACTB

71 MeTtoabl KOHTPOJISI U OLICHMBAHUSA Pe3yJ1bTATOB 00y4eHU s

ILO AaTbhl MTPOBCACHUSA HpOMe)KYTOqHOfI arTeCTalu CTYACHT OOJIKCH BBIIIOJHHUTL BCC

paboThl, TPEIYCMOTPEHHBIC HACTOAIIEH pabodyeil MpPOrpaMMOi TUCIUIUIMHEI.

00s13aTeNIbHBIX paboT U opMa OTUYETHOCTH NPECTABIICHBI B TAOJHIIE.

IIepeuyenn

Hepequb 00s13aTEIIbHBIX pa60T, BBITIOJIHACMBIX B TCUCHUC CEMCECTpa IO AWCHUILINHC

«TerutoMaccooOMen»

Bup patdorsl

(I)opMa OTYECTHOCTHU H TEKYIIETIr0 KOHTPOJIA

41%.

TCCTI/IPOBaHI/Ie OI_IeHKa npenoaaBareiid  «3a4TCHO», CCJIU  PE3YJIbTaT

TECTUPOBaHU MO mKane (mpuioxkeHue b) cocrapnser Oomnee

7.2 llIkaj1a ¥ KPUTEPHH OLICHUBAHMS Pe3yJIbTATOB 00y4YeHUs

7.2.1 llIkajia OeHUBAHUA TECTHPOBAHUA

PGSyJIBTaT TCCTUPOBAHUA OLICHUBACTCH 110 HpOHeHTHOI;'I HIKaJIC OLICHKH.

Ouenka KosmmuecTBO NpaBUIILHBIX OTBETOB
OTJINYHO Ot 81% o 100 %
XOpOILIO Ot 61% 1o 80%
YI0BJIETBOPUTEIBHO Ot 41% no 60%
HEYJIOBJIETBOPUTEIIHHO 40% m MeHee TPaBIIIBHBIX OTBETOB

7.3 OueHoYHBbIE CPeacTBA
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7.3.1 Tekymmii KOHTPOJIb
7.3.1.1 Ilpumep TeCTOBBIX 3aaHUI:
1. TenmooOMEHHMKOM Ha3bIBAIOT aIllapar, IpeJHa3HAYCHHBIH. . .
a. JUId OJIBOJIA TEIUIA K TeTJIOHOCUTEIISIM
b. U1 0TBO/IA TETIOTHI OT TETUIOHOCHTEIIS
C. JUIsl COOOIIEHHUS TEIUIOThl OJHOMY M3 TEIUIOHOCHUTENEH B pe3yJsibTaTe €ro OTBOAa OT
JIPYroro TEIUIOHOCUTENS
d. U1 coOOMIEHNS TEIUIOTHI OJTHOMY M3 TEIJIOHOCUTEINIEH B pe3ysIbTaTe €ro COOOIIEHUs K
JIPYTOMY TETIIOHOCUTEITIO
2. Jlns peanmzaruu mpoliecca Termaoo0MeHa UCITONIb3YIOT. . .
a. IAXTHOE U pachpeelIeHHOe pacipeesieHue Tpyo
b. mraxmaTHOe U KOOPIMHUPOBAHHOE pacIpeiesieHue Tpyo
C. IIaXMaTHOE U KOPUIOPHOE PACIIONOKEHHE TPYO
d. maxmaTHOE U pacipeIeseHHOE PacIoI0KeHue TpyO

3. Kakon wu3 nmponeccoB OTCYTCTBYCT IIpHU TEII0OOMEHE CTEHKH C KalleJbHOMH

JKHIKOCTBIO?
a. KOHBEKIIHUS
b. uznyuenue
C. TEIIONPOBOHOCTh

d. ecTrecTBEHHAs! KOHBEKLIUA

KypcoBas padora

3ajanue jans pacyerta. OmnpeaenuTh TpeOyeMylo IUIOMIA[b MOBEPXHOCTH TemnooomeHa F
KOXKyXOTpYOHOTO  TEIJIOOOMEHHHKAa H  CyMMapHYI0  MOIIHOCTh Ha  IPOKAaYMBaHUE
TEIUIOHOCHUTENICH MO ero KaHajaMm JUIs OXJIAXKACHHUS TOpSYero TEIUIOHOCUTENSI ¢ MacCOBBIM
pacxonoM M, OT Temmeparypsl t; Ha BXOJ€ B TEIUIOOOMEHHBIN ammapar A0 TeMrepaTypsl t, Ha
BBIXO/I€ U3 Hero. TemmepaTypa XOJIOJHOTO TEIIOHOCUTENs (BOJbI) HA BXOZE t, U BBIXOIE - to.
[opsumii TEIUIOHOCUTENh JABIKETCS BHYTpUM n TpyO ¢ BHyTpeHHHM amameTpom d; 14 mm.
TonmuHa cTeHKHU TPYOOK, BBIIIOJIHEHHBIX U3 HepkaBewoled cranu Mapku 1 X18H10T - Imwm.
Bopna o6Tekaer TpyObl TEIIIOOOMEHHOTO anmapara mpoa0JIbHO, ABUTAsICh B MEXKTPYOHOM KaHale,
00pa30BaHHOM HapyXHBIMU MOBEPXHOCTAMHU TPYO M KOXKYXOM C BHYTPEHHHUM auameTrpom D.
JlimHa cekunu TeruiooOMeHHOTO anmapara L = 2.

TaoaumaNel

101-132 201-232 301-332 401-432 501-532 601-632 701-732 801-832

Pacxon 1.5 2.1 4.2 6 12 21 30 51

ropsiaero
TEIUIOHOCHTEI
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g M, ,kr/c
BuyTpennuit 0.06 0.08 0.10 0.12 0.15 0.2 0.25 0.3
JTHaMeTp
Koxyxa DM
Yucno tpy6 n, | 4 7 12 19 37 64 109 151
mT
Taoanmna 2
Ne T opsmit t1 °C t1 °C t2 °C t2” °C Ne Cxema IBHKEHHA
TEILNIOHOCHTIEIE BapHaHIa* TeILIOHOCHTeIeH

01 21aHOI 160 100 20 80 01 IIpsamoToK

02 DTaHOI 160 100 40 80 02 TIpsamoTok

03 STaHOI 150 120 40 100 03 TIpamoToK

04 2TaHoI 140 80 30 90 04 IIpoTHEOTOK

05 2TaHoI 150 90 20 100 05 IIpoTHEOTOK

06 D1aHOI 140 100 40 100 06 IIpoTHEOTOK

07 21aHoI 120 80 30 g0 07 IIpOTHEOTOK

08 2TaHOI 150 100 20 90 08 IIpoTHEOTOK

09 beHsox 160 100 20 80 09 TIpAMoTOK

10 beHsoxn 160 100 40 80 10 TIpsamoToK

11 benson 150 120 40 100 11 IIpamoTtok

12 benson 140 80 30 90 12 IIpoTHEOTOK

13 beHson 150 90 20 100 13 IIpoTHEOTOK

14 benszon 140 100 40 100 14 IIpoTHEOTOK

15 benson 120 80 30 g0 15 IIpoTHEOTOK

16 Benson 150 100 20 g0 16 IIpOTHEOTOK

17 AneToH 160 100 20 80 17 IIpanmoToK

18 ANeToH 160 100 40 80 18 IIpaMoToK

19 AneToH 150 120 40 100 19 IIpAMoTOK

20 AreToH 140 80 30 g0 20 IIpoTHEOTOK

21 AlleToH 150 %0 20 100 21 IIpOTHEOTOK

22 AnetoH 140 100 40 100 22 IIpoTHEOTOK

23 ANeToH 120 80 30 90 23 IIpoTHEOTOK

24 AreToH 150 100 20 g0 24 IIpoTHEOTOK

25 MetaHoa 160 100 20 80 25 IIpamoTok

26 MetaHoa 160 100 40 80 26 TIpsamoTok

27 MeTaHoI 150 120 40 100 27 TIpamoToK

28 MeTaHoI 140 80 30 90 28 IIpoTHEOTOK

29 MeTtaHoI 150 90 20 100 29 IIpoTHEOTOK

30 MetaHoa 140 100 40 100 30 IIpOTHEOTOK

31 MeTaHoI 120 80 30 90 31 IIpoTHEOTOK

32 MeTaHoI 150 100 20 90 32 IIpoTHEOTOK

33 Macao MC-20 160 100 80 90 33 IIpAMoTOK

34 Macao MC-20 160 80 60 70 34 TIpsamoToK

35 Macao MC-20 150 90 70 80 35 IIpamoTtok

[S—

7.3.2 IlpoMexyTOUYHASL ATTECTAIUSA

7.3.2.1 Bonpocsl K 3k3aMeHy 10 Moay.a10 «TemjiomaccooomMmen»

Buns! nepenoca temnorsl. TemneparypHoe 10je U TEMIIEpaTyPHbINA I'PaIUECHT.
TennonpoBoanocte. ['unoreza @ypre. Koaddunment rermmonpoBogHoctr. Tepmudeckoe
COITPOTUBIICHHUE TEIUIONPOBOIHOCTH. [NIOTHOCTH TEMIIOBOr0O NOTOKA. TEIIOBOM MOTOK.
HuddepennmranbHoe ypaBHEHHE TETUIONPOBOIHOCTH. Y paBHeHHE Dyphe. YpaBHEeHHE

Jlariaca.

VYcnoBust 0IHO3HAYHOCTHU. [ paHUYHBIE YCIIOBHSL.

Ilepenaya TennoTsl Yepes INIOCKYIO0 CTEHKY IPU IPAaHUYHBIX YCIOBUAX I- pona.
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10.

11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
. CBOOO/1HAasi KOHBEKIIMS B OTPAaHUUYEHHOM 00beMe.
22.
23.
24.
25.
26.

21

OnpeneneHI/Ie IJIOTHOCTHU TCIIJIOBOI'O ITOTOKA YCPE3 MHOFOCHOﬁHYIO IIJIOCKYIO CTCHKY.

TennonpoBoAHOCTB Yepe3 IUNIOCKYI0 CTEHKY MPH IPaHUYHbIX yciaoBusax II-pona.
KoaddummenT rennonepenayu.
OrnpeneneHne TeMIepaTypsl Ha IOBEPXHOCTSAX CTEHKHU.

TGHHOHpOBOIlHOCTB qCpe3 NUINHAPHUICCKYIO CTCHKY IIPHU 'PAHUYHBIX YCIIOBUAX I-poz(a.

JInHeliHas IIOTHOCTH TEIUIOBOTI'O IIOTOKA JUIA OJHOCIONHON 1 MHOT'OCJIOMHOU
UUAJTUHAPUYECKHUX .CTEHOK.

TennonpoBOAHOCT Yepe3 NUIMHAPUYECKYIO CTEHKY ITPU TpaHUYHBIX ycinoBusx I1I-ro

pona. JIuneitnbiit koappumeHT Terwionepeaayn. JInneiHas IOTHOCTH TEIIOBOTO
MOTOKaA.

KonBektuBHbI# TemnmoooMeH. YpaBHenue HetoroHa-Puxmana. Koaddunment
TEIUI00TIauH, €ro (u3nYecKuil cMbIC. BUIbl KOHBEKTUBHOTO TEIII000MEHA.
JuddepennnanbHble ypaBHEHHSI KOHBEKTUBHOTO TEIJI000MEHa.

Kputepun nonodust KOHBEKTUBHOTO TEIUIOOOMEHa U UX (PU3UYECKUN CMBICI.
O000111eHHbIC YPAaBHEHUS TEIUIOOTIAYH.

JlnHaMu4yecKkuil MOrpaHUYHbIN CIIOW.

TennoBoi MOrpaHUYHBIN CIION.

O0600111eHHbBIE YpaBHEHUS ITPU 00TEKaHUH MJIACTHUHBI TOTOKOM KUAKOCTH.
TennooOMeH npH BHIHYXIEHHOM TEYSHHUHU KUIKOCTU B TpyOax. O00O0I1IeHHbIE
YpaBHEHHS.

TemooOMeH npu nonepedHoM o0TekaHuu Tpy0. OO00IIIeHHBIE YpaBHEHUS.
TemiooOMeH npu nonepeyHoM o0TekaHu! mydka Tpy0. O6001IeHHbIe ypaBHEHNS.
TenmooOMeH npu cBo60AHOM KOHBEKIIMH. OO00IICHHbIE YPaBHEHHS.

TennooOMeH U3ITyuYeHHEM.

TennooOMeH Py KOHICHCAIIHH.

TennooOMeH NpH KUIEHUH B TpyOax.
TermiooOMeH npu KUIIEHUU B OOJIBIIOM 00beME.
OcCHOBHBIE 3aKOHOMEPHOCTH TEIIIOMacCOOOMEHa.
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