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1. IIEJIb Y 3AJJAYM YUYEBHOM JUCHUATLTAHDI,
EE MECTO B YYEBHOM ITPOLIECCE

HucuummmHa «TepMoarHAMHKA M TEIIOMAacCOOOMEH» SIBISIETCS TEOPETUYECKOM OCHOBOU

NpU W3YyYEHUH NPO(UIBHBIX TUCHUIUIMH MPOTPaMMBI MOATOTOBKM OaKallaBpOB TI0 HAIpPaBICHUS
16.03.03 «XomonunpHasi, KpHOTCHHAS TEXHUKA M CUCTEMBI )KH3HEoO0ecTeueHUs» mpopmib «XoJo-
JMITbHAS] TEXHUKA U TEXHOJIOTUI.

L]envio npenojaBaHus IUCLUUIUIMHBI SBISIETCS U3YUYEHUE:
(GyHAaMEHTaIbHBIX 3aKOHOB TEPMOJAMHAMUKU U OCHOBHBIX 3aKOHOB M 3aKOHOMEpPHOCTEH Tem-
JIOTIEPEHOCA B TEINIOTEXHUYECKUX YCTaHOBKAX;
OCHOBHBIX T€PMOJMHAMMUYECKHX CBOWCTB pabO4MX TeNl M TEIUIOHOCUTEIEH U METO/I0B pacuera
3TUX CBOMCTB;
TEIJIOMAaCCOOOMEHHBIX IPOLIECCOB, MPOTEKAIOIIUX B TEINIOMAaCCOOOMEHHBIX arnaparax HU3KO-
TEMIEPATYPHBIX YCTAHOBOK;
nyTeil MHTeHCU(pHUKAIMK TEIIOMACCOOOMEHHBIX MPOLIECCOB, TPEOYyEeMbIX Uil CHH)KEHUS MaTe-
PHAJIOEMKOCTH U SHEPreTHUECKUX 3aTpart, yIydIIeHHs] TEXHUKO-?PKOHOMUYECKHX IIOKa3aTenel u
YCOBEpPIIEHCTBOBAaHUS 000PYI0BaHUSI HU3KOTEMIIEPATYPHBIX YCTaHOBOK.
METO/IOB pacyeTa U aHaJIKu3a LMKIOB TEIJIOTEXHUYECKUX YCTaHOBOK ISl 0OecledyeHus: JOCTH-
KEHUS UX HauBBICILIEH 3HEepreTuyeckon 3pPeKTUBHOCTH.

3aoaueti kypca sIBISIETCS:
YCBOEHHE OCHOBHBIX 3aKOHOB Ipeo0pa30BaHMs TEIJIOBOM 3HEpruu B paboTy 1 HA00OPOT U Iie-
pellauu TEeMJIOThl B TEMJIOTEXHUYECKUX YCTPOHCTBAX;
(dopMUpOBaHHE YMEHUsI ONEPUPOBATH CBOWCTBAMHU pabOYUX TeJl M TEIUIOHOCUTEJEH B TEIIOo-
TEXHUYECKHUX YCTaHOBKAX;
BbIpabOTKa TBOPYECKOI'O MOJX0/a MPU MCIIOJIB30BaHUU 3JIEMEHTOB TEPMOAMHAMUYECKOTO aHa-
JU3a U TEOpUHU TEIUIOMacCOOMEHa B PELIEHUM KOHKPETHBIX 33/Jad B 00JIACTH XOJOAWIBHOM,
KPUOT€HHOM TEXHUKHU M CUCTEM >KU3HE0OecreueH s .

2. TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUS IUCHUITJIMHBI

Hpouecc HU3YUYCHUS NTUCHHUILINHBI «TepMO,Z[I/IHaMI/IKa U TEIIOMacCOOOMEH» HaIlpaBJICH Ha

bopmupoBanue obwenpogpeccuonanvrot komnemenyuu (OI1K-4) kareropun «MccnenoBarenbckas
JeSITENIbHOCTHY IPOrpaMMbl OakanaBpHara.

HepequL IIAaHUPYEMBIX PE3YJIbTATOB O6y‘IeHI/I$I IpHU HU3YUCHUHN JUCHUIIIMHBI IIPUBCIACH B

Tabmuue 2.1.

Tabnuua 2.1. — [Tnanupyemsle pe3yabTaThl 00yUeHUs MPH U3YYE€HUH TUCLUITIMHBI,
COOTHECEHHBbIE C IJIAHUPYEMBIMHU Pe3yJIbTaTaMH OCBOEHMSI 00pa30BaTEIbHON IPOTrPAMMBbI

IInanupyemsle
Kona n nanmenoBanue

Kon pe3yabpTaThl . Kon
HHJIUKATOpa JOCTHKEHUSI [TnanupyeMslii pe3ysbrar
KOMIIe- OCBOCHHUSI . HOKa3aTess
. npodecCHOHANBHON 00y4eHUs 10 ANCIUILTHHE
TEHIMH | 00pa3oBaTeIbHOM OCBOCHHUS
KOMITETEHINN

pOTpaMMBbI




OIIK-4

CnocoOeH camo-
CTOSITEJIBHO IPO-
BOJUTH TECOPETHU-
YECKHUE U IKCIIe-
PHMEHTAIBHbIC
UCCIICIOBaHHUS B
n30paHHO 00Ta-
CTH TEXHUYECKOH
(hU3UKH, YIUTHI-
BaTh COBPEMECH-
HbIE TCHACHIIMU
Ppa3BUTHA TCXHU-
4ecKoW (U3MKH B
cBoeit npodeccu-
OHAJIBHOM Jiesi-
TENbHOCTH

W -1omk-4 :3HaeT TeopeTUUECKHe
U DKCIICPUMEHTAIILHBIC HUCCIICO0-
BaHUd W COBPEMCHHBLIC TCHIACH-
LUK Pa3BUTUS TEXHUYECKOH (u-
3HKH.

N-20mk-4YMeeT MIPOBOJUTH
IKCIIEPUMEHTANIbHBIE  HCCIIE0-
BaHHS B OO0JIACTH TEXHHYECKOM
(U3MKK, YYIUTHIBATH COBPEMEH-
HBIE TCHICHIMU Pa3BUTHUS TEX-
HUYECKO# (M3MKM B CBOEH Ipo-
(heccroHATBHON MEATEIBHOCTH
WUI-3onk-4Bmageer  HaBBIKAMH
MPOBEJEHUSI HCCIEJOBAaHUNA B
chepe mpodecCHOHATBHON aes-
TENbHOCTH

3namu:

- KJIACCHYECKHE U TEXHUYECKUE
TEOPUH W METOABI TEXHHYe-
CKOM TepMOIMHAMHKH U Tell-
JoMaccooOMeHa

BBIPQ)KCHHSI OCHOBHBIX 3aKO-
HOB M 3aKOHOMEPHOCTEH, HUc-
MOJIB3yeMBIX JJIS  BBITIOJIHE-
HHS TEIJIOBBIX PacuéToB;
TerIoQU3NIECKIe CBOWCTBA
pabouux TeNl W TEIIOHOCHTE-
Jedl U UX 3aBHCUMOCTH OT Ma-
pPaMeTpOB COCTOSIHHSL OCHOB-
HBIX PabOYMX Ted U TEIUIOHO-
CUTEJICH;

BEJIMYMHBI, XapaKTepU3yko-
mye npeodpa3oBaHUE JHEP-
THH B TEPMOANHAMHYECKHX
nporeccax M IHKIaX TeIio-
TCXHUYCCKUX YCTAaHOBOK;
CIOCOOBI Tepenadn Teria |
MYTH HMHTEHCH(UKAIMU TPO-
LIECCOB TEIUIO- U MaccooOMe-
Ha B CHUCTEMax WM amnmaparax
JUISL TIOJYYCHUSI HU3KHX TEM-
nepaTyp;

MOKa3aTeNl dHEPreTHIeCKOM
3QPEKTHBHOCTH TPSIMBIX U
0o0paTHBIX TepMOAWHAMHYC-
CKHX L[HKJIOB,;

BJIMAHUE U3MCHCHUA TCPMO-
JUHAMHUYECKUX  IapamMeTpoB
pabodyero Teia Ha DHEPreTH-
4ecKylo 3(G(PEKTUBHOCTh pa3-
JIMYHBIX TCIIOTEXHUYCCKUX
YCTaHOBOK;

OCHOBHBIC 3aKOHOMEPHOCTH
TEIUIO- W MacCOOOMEHHBIX
MPOLIECCOB;

METOJIMKH PacyeToB TEpMO-
JUHAMHYECKUX MHPOLECCOB H
MPOLIECCOB  TeIIoMaccomepe-
HOCa;

METOJIMKH pacyera W MPOEK-
TUPOBAaHUA MAlIWH W armnapa-
TOB C IIEJbI0 00ECIIeUeHHs UX

MaKCHUMaJIbHOM  NPOU3BOJIU-
TEIBLHOCTH;
- BIMSHUE TEepMOAMHAMUYE-

CKHX IIPOLIECCOB M IIPOLECCOB
TemioMaccooOMeHa Ha  Xa-
PAaKTEPUCTHKM  KOHKDPETHBIX
HU3KOTEMIIEPATYPHBIX  3JIE-
MEHTOB U Y3JIOB YCTAaHOBOK U
CUCTEM HM3KOTEMIIEpaTYPHBIX
MallMH U YCTaHOBOK Pa3iIuy-
HOI'0 Ha3HAYEHUsL.

3(OIIK-4)1

3(OIIK-4)2

3(OI1K-4)3

3(OIIK-4)4

3(OTIK-4)5

3(OIIK-4)6

3(OIIK-4)7

3(OIIK-4)8

3(OIIK-4)9

3(OIK-4)10

3(OTIK-4)11




Ymemy:
- AHAJIN3UPOBATH MOCTABJICH-
HBIC 33/1a4/ Ha OCHOBE MOJ-
Oopa u M3y4eHHS JTUTEpaTyp-
HBIX UCTOYHUKOB;
UCTIONB30BaTh CIIPABOYHYIO
JUTEpaTypy MO CBOHCTBaM
pa3MYHbBIX BEIIECTB M BHIOU-
paTh pacueTHbIE pPEKOMEHJa-
WU IS KaKJ0M KOHKPETHOM
3a7a4H;

paccunTHIBaTh  BEJIWYHHBI,
XapakTepu3yome mnpeodpa-
30BaHUE SHEPTUH B TEPMOJIU-
HAMUYECKHX Tpoleccax u
IUKJIaX  TETIOTEXHHIECKUX
YCTaHOBOK;
BBIYHCIIATH [TOKA3aTEIH 3HEP-
rerudeckoil  3¢ddexTuBHOCTH
NpsIMBIX U OOPaTHBIX TEPMO-
JUHAMHUYECKUX IIMKJIOB;
YMETh aHaJIM3UpOBATH BJIUSA-
HUE€ HW3MCHCHHA TEpMOANHA-
MHYECKUX MapaMeTpoB pabo-
Yero Tela Ha JHEpreTHde-
CKYyI0 3(PQPEKTHBHOCTb pas-
JUYHBIX  TEIUIOTEXHUYECKUX
YCTaHOBOK;

paccUnTHIBaTh KOJIWYECTBO
nepeaBaeéMoro  TeIula, BbI-
Oparh myTH MHTCHCU(UKAIN
MIPOIIECCOB TEIIO0OMEHa,
00pabaTbIBaTh U AHATHU3IUPO-
BaTh IIOJIyYEHHBIE pE3yJbTa-
Thl TCXHUYCCKUX PaCUCTOB;
COCTaBJITh OIIMCAaHUS BbI-
TIOJTHEHHBIX pacdérHo-
9KCTIEPUMEHTAIILHBIX paloT;
MIPUMEHATH MOJIyYCHHBIE 3HA-
HUSI TIPH pacyeTe U HPOEKTH-
POBaHMH  XOJOAWIBHBIX U
KPHMOTEHHBIX YCTAHOBOK U CO-
OpY>KEHHUH, MAlllUH U amrmapa-
TOB;

TCIJIOBBIC U PACUYCTHI MalllMH
U anmapaToB C Ienbl0 obec-
MeYeHUs] WX MaKCHUMaJIbHOH
MPOMU3BOIUTENBEHOCTH, JOJTO-
BEYHOCTH ¥ OE30I1aCHOCTH;
HCTIONIB30BaTh 3HAHUS O Tep-
MOJMHAMUYECKHX TIpolieccax
U TIpoleccax TeIIoMaccoo0-
MeHa B paboTe o 3KcIuTyaTa-
MU M PAllMOHAILHOMY BeJie-
HUKO TEXHOJOTHYCCKUX IIPO-
OEeCCOB B XOJOOWJIBHBIX U
KPUOTCHHBIX YCTaHOBKax, CH-
CTeMax KU3HeoOecreueHusl.

V(OTIK-4)1

V(OIIK-4)2

V(OIIK-4)3

V(OTIK-4)4

V(OTIK-4)5

Y(OIIK-4)6

V(OITK-4)7
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Braodemu:
- HaBBIKaMHM npoektupoBanus | B(OIIK-4)1
MAIllH U aNapaToB C LENbI0
obecrieyeHnsT WX MaKCHMalb-
HOM IPOU3BOAUTENBHOCTH;

- HaBBIKAMH TEIUIOBBIX pacué- | B(OIIK-4)1
TOB MAIllMH U ammapaTroB ¢
LENBI0 00CCIICUCHUST UX MakK-
CUMAaJIbHON  MPOU3BOUTEIb-
HOCTH;

- HaBbIKaMH O3kcrutyataimud u | B(OIIK-4)1
PaIlMOHATIBHOTO BEICHUS TCX-
HOJIOTHYCCKUX MPOIIECCOB B
XOJIOMUIIBHBIX M KPUOTCHHBIX
YCTaHOBKAaX, CHCTEMaX JKH3-
HeoOecIeyeHus;

- HaBBIKAMH pacuerno- | B(OIIK-4)1
SKCHEPUMEHTAIBHBIX ~ PadoT
MO aHAIN3y XapaKTePUCTUK
KOHKPETHBIX HU3KOTCMIIEpaA-
TYPHBIX YCTAHOBOK U CUCTEM.

MECTO JUCIHHUAILIAHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Hucnunnuna «TepMoanHaMuKa U TEIJIOMAacCOOOMEH) - 00s3aTebHas JUCIUIUINHA B CTPYK-
Type 00pa30BaTeIbHON POrpaMMBbl.

W3ydeHre MUCHUIUIMHBI 0a3upyeTcs Ha 3HAHUSX, MOJYYEHHBIX MPU U3YyYEHUU AUCIMILTUH
«Bricmras matremaTukay, «Pu3nka», « X HMHS.

3HaHUs, YMEHHS U HAaBBIKH, MPUOOPETEHHBIE B PE3yIbTaTe U3YyUEHUS AUCIUILTUHBI, UCIIOJIb-

3YIOTCS TPU U3YYEHUU MPOGUIBHBIX JTUCHUIUIMH yueOHoro miaHa: «HuszkoremneparypHbie Mamm-
HbI», «TenmomMaccoOMEHHbIE anmaparbl HU3KOTEMIIEPATYPHBIX YCTaHOBOK», «KpuoreHnnsie cucre-
MbI», «TeopeTnueckrue OCHOBBI XOJOAUIbHON TeXHUKN» U «CHUCTeMBbl BEHTUJISIIIUN U KOHIUITUOHU-
POBaHUS».

3. COAEP) KXAHUME JUCHUIIJINHbI

B cooTBercTBUM ¢ yuyeOHBIM IUIAHOM MOJATOTOBKM OakaiaBpoB 1o HampasieHuto 16.03.03
«XononuibHas, KPHOTEHHAs! TEXHUKA M CHCTEMBI )KM3HEOOECTICUeHHsI» MPEToIaBaHue TUCIUILIIH-
HBI peanusyeTcs B 5 U 6 cemecTpax 00ydeHus.

TemaTudeckuii TJIaH AUCHMIUIMHBI IO OYHOM (hopMe OO0ydeHHUs MpeACTaBleH B TaOJUIle

3.1.
Tabnuma 3.1. — TemaTu4eckuii MaaH TUCHUILUIUHBI 10 OYHOU (hopme 0OydeHus
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Ka T
Tema 1. OCHOBHBIE IOHATHUS U OIIPEIENIE- 1o
Hus. neaabHBIN ras. 19 9 5 4 10 I?FB
Kn

Tema 2. TlepBblii 3aKOH TEpMOJUHAMUKI O
I13
20 10 4 6 10 | PTP

T

Kn

Tema 3. BTopoii 3akoH TepMOAMHAMUKH 0]
113
20 10 2 8 10 | PTP

T

Kn

Tewma 4. PeanibHble Ta3bl. O
I13
26 10 4 6 16 | PI'P

T

Kn

Tema 5. TepMoTHaMUKa UCTEUEHHUS Ta30B O
U TIapoB 22 6 2 4 16 | 113
Kn

Pa3nen 2. TepmoauHaMu4ecKue UKJIbI 36 23 17 6 13 (]?

Tema 6. TepmonHaMU4eCKUE LIUKIIBI TETI- O
JIOTEXHUYECKHUX YCTPOUCTB 36 | 23 17 6 13 I?FB
3adeT ¢ OIEHKOM Kn

Pa3nea 3. Tensiomaccoodmen 180 | 85 34 51 59 (]?

Tema 7. OCHOBHBIE TOHATHS TEOPUU TEI- o
nooOMmeHa. OcHOBHOM 3akoH U quddepen- | 20 10| 6 4 10 | II3

[IMaJIFHOE YPaBHEHUE TEIJIOMPOBOTHOCTH T
Tema 8. OtnenbHble 337a4n CTAlIMOHAPHON 8(0)
TETJIONPOBOHOCTH U TETLIOTIEpEIau 78 18 6 12 10 113
Kp

T

Tema 9. HecraunonapHas TenionpoBoa- O
HOCTb 113
20 10| 2 8 10 PTP

T

Tema 10. KoHBeKTUBHBIN TETIIO00MEH 0]
113
37 27 16 11 10 PTP

T

Tema 11. OcHOBBI TEOpUN MaccooOMeHa 15 6 5 4 9 1‘([)3

Tema 12. TeruiooOMeH U31ydeHHEM O
24 14| 2 12 10 | II3

T




JK3aMeH 36 36

Beero | 324 | 153 | 68 | 85 135
Ilpumeuanue: O — onpoc, ; 110 — nucomennsiii onpoc; 113 — npaxmuyeckue 3adanus, Kn — xonno-
keuym, Kp — konmponvuas paboma,; PI'P — pacuemno-epaguueckas paboma (Kow-
mponvHas paboma ons cmyoenmog 3P0); T — mecmuposarue.

Pazoen 1. Texnuueckasn mepmoounamuka
Tema 1. OcHOBHBIC NOHATHSA U onpeaeneHusi. UneanbHbli ras.

Jlexyus. Beenenve. OCHOBHbIC NTOHATHS U onpeaeneHus. MneanbHsiil ra3. TepmoanHamMuye-
CKHE IMapaMeTphl COCTOSIHUS. Y PaBHEHUE COCTOSIHUS HI€AJIbHOTO ra3a.

Paccmampusaemvie 6onpocel. TexHudeckas TepMOANHAMUKA KaK TEOPETHYECKas OCHOBA PabOTHI
TEIUIOTEXHUYECKUX YCTPOUCTB. TepMoauHaMuyeckas CUCTEMa M OKpy»Karolias cpena. TepMoauHa-
MUYecKHuil npouecc. MoneKyaspHO-KMHETUYECKasi TEOpUsl CTPOEHUS BELLECTBA U MOJEIb HJcallb-
HOro rasza. TepMoJuHaMHUYecKHe NapaMeTpbl COCTOSIHUA: yIEJIbHbBIA 00bEM, AaBICHUE U TeMIlepa-
Typa. 3aKoHbI ujeanbHoro rasa: boins-Mappuotra, I'eii-Jltoccaka, [lapns, ABoragpo. YpaBHeHue
COCTOSIHUSA UeanbHOro rasa Kinaneiipona-Menzeneesa.

Ipaxmuueckoe 3auamue. TepMmoauHaMUUecKe apaMeTpbl. YpaBHEHHE COCTOSHUS M 3aKO-
HBI HJICAJILHOTO Ta3a.

Paccmampusaemvie sonpocul, 3adanus, 3a0aqu u m.n. Onpenenenue abCOIOTHOTO JTABICHUS, Tep-
MOJIMHAMUYECKOW TeMIepaTypbl U yaenbHOro oobema. OmnpenenceHue TEPMOAMHAMUYECKUX Tapa-
METPOB MJCAIBHOIO Ta3a C MUCIOJb30BaHHEM ypaBHeHUW KianeipoHa-MenzaeneeBa M 3aKOHOB
ABoranpo, bona-Mapuotra, Hlapns u I'eii-Jlroccaka.

Jlexyusi. CMecH UeaabHBIX Ta30B.

Paccmampusaemvie sonpocer. CiocoObl 3a1anus coctaBa cMecu. COOTHOIIIEHUE MEXKIY MacCOBbI-
MU, OOBEMHBIMU ¥ MOJIBHBIMH JIOJISIMH KOMIIOHEHTOB cMecH. 3akoH Jlanbrona. [lapumnansHoe naB-
JeHue U 00beM KOMIIOHEHTa ra3oBoi cmecH. KakyIascs MonekynspHas Macca U ra3oBasi MOCTO-
SIHHAs CMECH HJeaIbHBIX Ta30B.

Hpaxmuwcxoe 3aHamue. OnpeneneHI/Ie TEPMOIUHAMHUYICCKOI'0 COCTOAHUA CMCCU NICATBbHBIX
ra3oB.

Paccmampusaemvie éonpocwi, 3a0anus, 3a0aqu u m.n. Vicrionb3oBaHue ypaBHEHUS! COCTOSHUS U 3a-
KOHOB HJICaJIbHOTO ra3a JUIsl ONpPEeIeIeHUs TEPMOJANHAMUYECKUX TaPAMETPOB CMECH UICAIBHBIX T'a-
30B U KOMIIOHEHTOB Ir'a30BOM CMECH.

.HeK’lﬂl}l. PaBHOBeCHOE COCTOSIHUE U paBHOBeCHHﬁ TepMOI[I/IHaMI/I‘leCKI/Iﬁ rmponecc.

Paccmampusaemvie sonpocul. I1oHATHE O pABHOBECHOM COCTOSIHUM TEPMOAMHAMHUYECKON CHCTEMBI.
PaBHOBecHbIE U HEpaBHOBECHBIE TEPMOJMHAMUYECKHE Ipolecchl. I'paduueckoe mpeacTaBieHne
PaBHOBECHOTO TEPMOAMHAMMYECKOTO ITPOLIECCAa U3MEHEHHUsI COCTOSHUS MJICAIBHOIO ra3a B TEIJIO-
BbIX quarpammax. O0paTumbie TEPMOJAUHAMUYECKUE TPOLECCHI.

Ocnognvie nonsimus memul: TepMoIMHaAMUYECKHE ITapaMeTphl COCTOsAHUA. TepMoinHaMuye-
ckas cuctema. MneanbHblil ra3. 3akoHbI HaeanbHOro raza Asoraapo, boinsa-Mapuorra, Hlapis u
I'eit-JIroccaka. YpaBHeHUe cOCTOAHMS uaeanbHOro raza Kianeipona-MenaeneeBa. ['a3zoBas nocro-
sHHas. MaccoBasi, 00beMHas U MOJIbHAsI 10JIM KOMIIOHEHTOB CMECH HJIeaIbHBIX ra30B. 3akoH [laib-
ToHa. [lapumanbeHOe naBjIeHNE KOMIIOHEHTA ra30BoM cMecH. PaBHOBECHOE COCTOSIHHE TEPMOIMHA-
MHUYECKOM cucTeMbl. PaBHOBECHBIN TepMOIMHaAMU4YecKuid iporiecc. OOpaTuMBbIil TEpMOJMHAMUYE-
CcKkui nponecc. TepMoauHaMr4ecKas AuarpaMmma U1eajibHOro rasa.

Tema 2. IlepBblii 3aKOH TePMOAMHAMMKH.

Jlexyus. I1epBblil 3aKOH TEPMOTUHAMUKH.
Paccmampusaemvle 6onpocei. BHyTpeHHsIs1 S3HEprusi TEpMOJUHAMUYECKOM crcTeMbl. Temora u pa-
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0oTra — KaK (OpPMBI MIepelaun SHEPTUU. DKBHUBAIIEHTHOCTh TETUIOTHI M padoThl. Pabora m3aMeHeHus
obbema pabouero Tena u ee rpaduueckoe npeacrapieHue. [lepBoiid 3aKOH TEPMOJMHAMUKH KaK 3a-
KOH COXPaHCHHsSI ¥ TIPEBPAIICHUS SHEPTUH. AHATTUTHYECKOE BBIPAKEHUE TIEPBOTO 3aKOHA TEPMOJIU-
HAMHKH. YpaBHEHHE MIEPBOTO 3aKOHA TEPMOJMHAMUKY JIJISI CTAIHIOHAPHOTO MTOTOKA MACCHI.

Ipaxmuueckoe 3anamue. luddepeHnmanbuble 1 UHTErpajJbHbIe YpaBHEHUS MEPBOTO 3aKOHA
TEPMOJIMHAMUKH.

Paccmampusaemvie sonpocul, 3adanus, 3adaquu u m.n. Vicnons3zoBanue nuddepeHnaabHbIX 1 UH-
TETPaIbHBIX YPaBHEHHH IEPBOTO 3aKOHA TEPMOJMHAMHKH ISl PEHICHUs 33/1a4 110 ONpPEIeICHUIO
TEPMOJMHAMHUYECKOTO COCTOSHUS pabodero Tena.

Jlexyus 1.5. Tenno€MKOCTb. DHTAIbIMS U SHTPOIUS.

Paccmampueaemvle sonpocwi. MaccoBasi, 00bEMHasI, MOJIbHAS TETIOEMKOCTh. 3aBUCUMOCTb TEILIO-
E€MKOCTH OT Temmeparypbl Tena. CpelHss U MCTUHHAs TEIUIOeMKOCTH. M3oxopHas u m3zobapHas
terioeMkocT. @opmyna Mailepa. DHTtanbnus. DHTponud. OnpeneneHue U3MEHEHUsT YHTPOIMH.
TeroBast >HTpoONMITHAS TUarpaMma.

Hpaxmuuecxoe 3ausamue. TeImI0eMKOCTh Tea.

Paccmampueaemvle sonpocul, 3adanus, 3a0ayu u m.n. ONpeaeieHne HCTUHHOW M CpeIHeH TeIIo-
eMKOCTH. Mcronp30BaHNe MOHATUSA SHTAJIBIIMU U NIEPBOTO 3aKOHA TEPMOJUHAMUKH JJISI ONpeesie-
HUST TEPMOJMHAMUYECKOTO COCTOSIHUS BEILIECTBA.

ﬂeKl/ﬂ/l}l. Hpoueccm U3MCHCHUA COCTOAHUA MACAJIBHOI'O ra3a.

Paccmampusaemvie éonpocwi. IlocnenoBareabHOCTh paCCMOTPEHMS TEPMOAMHAMHYECKOTO IIpOLIEC-
Ca U3MEHEHUS COCTOSIHUS MJleanbHOro raza. I30XxopHslil, n300apHbIi, H30TEpPMUUECKUN U aguadar-
HBI TepMOAMHAMHUUYecKHe npoueccsl. [loauTponnslil nponecc.

Hpaxmuuecxoe sansmue. OCHOBHBIE TCPMOAUHAMHNYCCKHUEC IIPOLUCCChI UACAIIBHOI'O I'a3a.

Paccmampusaemvie gonpocwi, 3a0anus, 3a0aqu u m.n. OnpeneneHue TepMOJIMHAMUYECKUX Mapa-
METPOB B HayaJje U KOHLE MPOLEcca U XapaKTEePUCTUK MPOLIECCa: BHYTPEHHEN SHEPTUU UICATBHOTO
ra3a, CoOBEpIIaeMOi WM 3aTpauyrnBaeMoil paboThl, MOJBOAUMOI WM OTBOAMMOM TEIIOTHI, U3MEHE-
HUS DHTPOIIMU B M30XOPHOM, M300apHOM, M30TEPMHUYECCKOM M aquabaTHOM TEPMOIMHAMHYECKOM
mpolecce U3MEHEHHsI COCTOSHUS UIeallbHOTO rasa. ['paduyeckoe n3obpaxeHue MmpoueccoB B TEI-
JIOBBIX AUArpamMMax.

OcHosHvle nonamus memuvl. BHYTpEHHsISI S9HEPTIHsl TEPMOJANHAMUUYECKON crcTeMsl. Termnora u
pabora. IIepBoe Hauano TepmoauHaMuKu. JJuddepennanbable ypaBHEHUS IEPBOrO 3aKOHA TEp-
MOJIMHaMUKH. DHTaibIusl. DHTponus. TermioeMkocTs. [lonuTponHblil, H30XOpHBIN, 1300apHbIH,
U30TePMHUUYECKUI U ainabaTHBIA TEPMOJMHAMUYECKHE MPOLIECCHI.

Tema 3. Bropoii 3aK0H TepMOAHMHAMHKH.

Jlexyus. BTopo 3aKOH TEpPMOJUHAMHUKHU.

Paccmampueaemvle 6onpocvl. ®opMynupoBKA BTOPOro 3aKOHA TepMoauHaMuku. Kpyrosoii mpo-
EeCC WM TEPMOJMHAMUYECKUN LUKI. [IpsMOil TepMOAMHAMUYECKHI UK TEIUIOBOTO JABUTATEIIA.
Tepmuueckuit k03pPUIMEHT MOIE3HOTO AEHCTBHUS LUKIA TerioBoro ABuratens. OOpaTHBIN Tep-
MOJAMHAMUYECKUN UK XOJIOMIHHOM MAIIUHBI U TEIJIOBOTO HAcOCa. XOJIOIUIBHBIN K0P HUIIUESHT
¥ OTOMUTENbHBIN KO3 PUIIMEHTHI. AHATUTHYECKOE BhIpAKEHHE BTOPOTO 3aKOHA TEPMOJIUHAMUKH.
Tepmonuuamuueckue kIl B TS-guarpamme. [ukn Kapuo. Teopema Kapuo. O6patumsiii 1 HEOO-
pPaTUMBI TEPMOJIMHAMUYECKUE LIUKJIBI.

Ilpakxmuueckoe 3anamue. llpssMoii n 0OpaTHBIN TepMoanHamMuueckue nukisl. Lukn Kapao.

Paccmampusaemvie onpocwi, 3a0anus, 3adaquu u m.n. [loctpoeHre TepMOAMHAMUYECKUX IIUKIIOB B
T,s-muarpamme. PacueT xapakTepucTHK UICATBHOTO TEpMOIMHaMuueckoro mukia Kapuo. Ompene-
JIeHHEe TepMHUUYECKOro Ko3((puimeHTa mone3Horo JeMcTBrs MPSMOro IHUKJIA U XOJIOAUIBHOTO (0TO-
MUTEJIBHOT0) KO3 puIenTa 06paTHOro HUKIA. TepMOAMHAMUYECKUN aHAINU3 IPSIMOTO U 00paTHO-
r'0 LUKJIOB.



Ilpakxmuueckoe 3anamue. JluddepeHnraabHoe U UHTETPAIbHOE YPaBHEHUS BTOPOIO 3aKOHA
TEPMOJIMHAMUKH.

Paccmampueaezwbze 680Nnpocyl, 3a()aHuﬂ, s3adayu u m.n. Vlcnonp3oBaHue ypaBHeHI/Iﬁ BTOPOI'0 3aKOHA
TCPMOAUHAMUKU IJIsA pacqéTa TCPMOAUHAMHUYCCKUX TTPOLECCOB U TUKIIOB.

OchosHvle nonamus memul. Bropoe Hauano TepmoauHamuku. Juddepennuansnoe ypaBHe-
HUE BTOPOTO 3aKOHA TepMOAMHAMUKH. [IpsMoil u oOpaTHbBIN TepMOAMHAMUYECKUE IUKIIBI. Terio-
BOI BHUTaTeNb. X0NMO0AWIbHas MamuHa. TernoBoit Hacoc. KoaddummeHnt none3Horo aenicTBus.
XOJI0IUIBHBIN U OTONUTENbHBIA Ko uimentsl. [{ukn u Teopema Kapro. OGpaTumsiii 1 HeoOpa-
TUMBIH TEPMOJIMHAMUYECKHUE IIUKJIBL.

Tema 4. PeajabHbIe ra3bl
Jlexyus. PeasibHble rasbl.

Paccmampusaemvie sonpocel. TepmoauHaMuuecke cBOWCTBA peasibHbIX ra3zoB. da3oBbie PV- u pT-
auarpaMmbl. YcioBus (a3oBoro paBHoBecus. YpaBHeHue Knaneitpona-Knaysuyca. [IpaBuio da3
['u66ca. YpaBuenue Ban-nep-Baanbca u ero ananu3s. Ucnapenue, kurenue, kKouaeHcanus. CocTos-
Hue HacelmeHus. [Ipouecc napooOpa3zoBaHus MpHU MOCTOSSHHOM JAaBiieHuu. [Iporeccsl mogorpesa u
nepeoxJyaxaeHus xuakoctu. [lapamerpsl BraxHoro napa. [Ipouecc neperpesa napa. Tepmoauna-
MUYECKHE MPOIIECChl U3MEHEHHSI CTOSHUS Tapa.

Ipaxmuueckoe 3anamue. TepMOIUHAMUYECKUE TUATPAMMBI.

Paccmampusaemvie gonpocwl, 3a0anus, 3a0aqu u m.n. VI3ydeHue cTpyKTypbl TEPMOJAUHAMUYECKUX
nuarpamm. OmpezesieHne TEPMOJMHAMUYECKUX MapaMeTpOB M C MOMOIIBIO TEIJIOBBIX JTHArpPaMM.
ITocTpoeHne TepMOAMHAMUYECKUX IIPOLIECCOB B TEIUIOBBIX AUarpaMMax U UX pacyer.

Hpaxmuuecxoe 3arAamue. TCpMOI[I/IHaMI/I‘leCKI/IC Ta6J'II/II_ILI H JUuarpaMmbl BOAAHOIO I1apa.

Paccmampusaemvie eonpocul, 3adanus, 3adauu u m.n. OnpenenceHue TepMOAMHAMUYECKUX Mapa-

METPOB BOJIbI U BOJASIHOTO I1apa, pacyeT MPOLECCOB U3MEHEHMS €r0 TEPMOAMHAMUYECKOTO COCTOSA-

Hus. OnpefeneHre napaMeTpoB COCTOSIHUS O TaOJiaMllaM TepMOJMHAMUYECKHUX CBOICTB BOABI U

BOJIsTHOTO napa. [locTpoeHue TepMoMHAMHYECKHX MPOIeccoB B T,S-, P,V- U I,p-auarpaMmMax.
Jlexyus. BraxHplil BO3AYX.

Paccmampusaemvie 6onpocwi. IlapameTpbl BIaXXKHOTO BO31yXa: AOCOIIOTHasE M OTHOCUTEIbHAS

BJIQ)KHOCTb, BJIAroCOEpKaHNe, NaplUabHOE IAaBJICHUE NIapa U dHTaNbINA. Todka pocsl. AHAIUTH-

YeCKOe OINpe/IesieHHEe apaMeTPOB BIKHOTO BO3ayXa. 1,d — auarpamMma BIIaXKHOTO Bo3ayxa. Tepmo-
JTMHAMUYECKHE TIPOIIECCHI IS BIAXKHOTO BO3JIyXa M UX XapaKTCPUCTHKH.

HpaxmulteCKoe 3arAmue. HapaMeTpLI COCTOAHUA BJIA)KHOT'O BO3yXa.

Paccmampusaemvie 6onpocwi, 3a0anus, 3a0auu u m.n. Pacder u omnpeneneHue ¢ moMoupio i,d —
JIMarpaMMbl BJIAXHOIO BO3/AyXa MapameTpoB cOCTOsIHUA. [locTpoeHune nmpoueccoB BIaKHOTO BO3Y-
XU U UX pacyer.

Ocnoguvie nowsmus memol: PeanpHblii Ta3. ®a3zoBoe paBHOBecue. daszoBwie pv- u pT-
nuarpammbl. YpaBHenue Kianeitpona-Knaysuyca. IlpaBuno ¢a3 ['mb0ca. YpaBHeHUE COCTOSHUS
peanbHOro raza Ban-nep-Baanbsca. Mcnapenue, kunenue, konaeHcanus. CoOCTOSHHE HACHIIICHUS.
TepMonMHaMUUECKHE TPOIECCH W3MEHEHHUs CTOSHUS Tapa. TepMOJIMHAMHYECKHE JIHarpaMMBbl.
Braxknsiii Bo3ayx. [TapameTpbl COCTOSTHHS BIaXXHOTO Bo3ayxa. Jlnarpamma i,d BIaKHOTO BO3ayXa.

Tema S. TepMoaUHAMHKA HCTEYEHHH ra30B U 1apOB
Jlexyus. TepMoauHaMHKa IIPOLIECCOB UCTEYEHUs ra30B U napos. [Iponecc apoccenupoBanus.

Paccmampusaemvie sonpocul. Vicreuenne ra3oB u napoB. OCHOBHBIC MOHATHS M MaTeMaTHYECKOE
omucanne. AnuadaTHoe UCTEUCHUE U3 Cy)KHBaroIerocs coruia. [Iporecc qpoccennpoBaHus

Ipakxmuueckoe 3anamue. XapakTepUCTHKHU MpoOIEcca APOCCETUPOBAHUS.

Paccmampueae/uble 60npocsl, 3a0aHuﬂ, 3a0aqyu U m.n. TepMOJII/IHaMI/I‘IeCKI/Iﬁ AHAJIN3 IIPOLECCCOB
APOCCCIINPOBAHUA T'a30B, IMAPOB U JKUJIKOCTEH. OHpe,Z[CJ'ICHI/IC TCPMOAUHAMHUYCCKUX ITapaMETPOB
IIOTOKa.
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OcHognvle nousimusi memul: TepMOIMHAMHYECKHE TIPOLIECCHI HCTEUSHHS ra30B U nmapos. Tep-
MOJUHAMHUYECKHE TTapaMeTPhl MOTOKA Ta3a U KUAKOCTH. ArabaTHOE MCTEUEHHUE U3 CY)KUBAOIIIEe-
rocs corwia. JpoccenupoBanue.

Pazoen 2. Tepmoounamuueckue yuKivl

Tema 6. TepmoanHaMUUYecKHe HUKIbI TENJIOTEXHMYECKHX YCTPOHCTB

Jlexyus. 1IUKIIbI MOPUIHEBBIX Ta30BbIX JBUTATEIICH.

Paccmampueaemvle sonpocwi. Lluknbl 1BUrateneii BHyTpeHHET0 CropaHus ¢ U30XOPHBIM, U300ap-
HBIM U CMEUIaHHBIM MOJIBOJIOM TEIUIOTHL. XapaKTEPUCTUKH LIUKJIOB U TEpMUUYECKUE KOADDUITUEHTHI
IIOJIE3HOTO ACUCTBUS LIUKIIOB.

Ilpakmuueckoe 3anamue. Pac4ér NUKIIOB JBUTATENIEH BHYTPEHHETO CTOPAHMUSL.
Paccmampusaemvie sonpocul, 3adanus, 3a0auu u m.n. OnupenencHue TEPMOAMHAMUYECKUX Tapa-
METPOB B y3JIOBBIX TOUKax IMKja. PacueT Tepmudeckoro koaghuuueHTa moje3Horo JeicTBus.

Ilpakmuueckoe 3anamue. TepMOINHAMUYECKUIN aHAIN3 HUKIIOB BHYTPEHHETO CTOPaHUSI.
Paccmampusaemvie sonpocwi, 3a0anus, 3a0aqu u m.n. I'padudeckuil CpaBHUTENbHBIN aHAIN3 IUK-
noB Orro, uzens u TpuHkiepa: npu OAMHAKOBOW CTENEHH CXKATHs, U PaBHOM KOJUYECTBE OTBE-
JEHHOM TEIUIOTHI, IPU OJIMHAKOBBIX MAaKCUMAaJIbHBIX JABJICHUSAX U TEMIEPATYpPAX.

Jlexyus. L{ukiel ra30TypOUHHBIX yCTaHOBOK. L{MKIIBI peakTUBHBIX JBUTATEICH.
Paccmampusaemvie sonpocsi. Lykin ra3oTypOMHHOM yCTaHOBKU CO CTOpaHHEM TOIUIMBA MPH IO-
CTOSIHHOM JaBiieHUHU. [IpsIMOTOUHBII OECKOMIIPECCOPHBIN PEAKTUBHBIN IBUraTellb ¢ TOPEHUEM TOII-
JIMBA MPY MOCTOSTHHOM JaBiieHUud. TypOOKOMIPEeCCOPHBI BO3IYIIHO-PEAKTUBHBIN IBUTATEb.

Ilpaxmuueckoe 3anamue. Pacuét u aHaU3 LIUKIIOB Ta30TyPOHMHHBIX YCTAHOBOK.
Paccmampusaemvie sonpocwi, 3a0anus, 3a0aqu u m.n. OnpeneneHue TepMOIMHAMUYECKIX Mapa-
METPOB B Y3JIOBBIX TOUKaxX IUKIA. PacueT Tepmudeckoro koddduumenra moneznoro aeiicteusi. Bol-
SBJIEHUE MyTel MOBbIIeHUS () (HEKTUBHOCTH padOThI ra30TYpOUHHOMN YCTaHOBKH.

Jlexyus. LIukIibl TapOCUIIOBBIX YCTAHOBOK.

Paccmampusaemvie sonpocel. OcHOBHBIE 0COOCHHOCTH MPAMBIX MapoBbix HUkI0B. [ukn Kapho B

obnactu BiaxkHoro napa. L{ukn Penkuna. MeTosbl MOBBIILIEHUS! TEPMUYECKOTO KO3 PHUIEHTa T10-
JIE3HOTO IEUCTBUS MAPOCHIIOBBIX YCTaHOBOK. TernopukaoHHble YCTAaHOBKH.

Ilpaxmuuyeckoe 3ansmue. Pacder W TepMOAMHAMHMYECKUN aHANIMU3 IMKJIOB MapOCHUIOBBIX
YCTaHOBOK.

Paccmampusaemvle éonpocwi, 3a0anus, 3adaqyu u m.n. IloctpoeHre HIUKIOB B TEPMOAMHAMUYECKUX
nuarpammax. OnpezeneHue napaMeTpoB B y3JIOBBIX TOYKax IMKIAa U paboThl nukia. Pacyer tep-
Mudeckoro ko3 duirenTa nojae3Horo aencTus. BeisiBienue myteil noblieHus 3¢p(OEeKTUBHOCTH
paboThI MapoOBOro LUKJIA.

Jlexyus. TeopeTnyecKkuii LUK BO3AYIIHON XOI0AUIbHON MAIlUHBI.

Paccmampusaemvie sonpocel. TlpuHIMnuanbHas cxemMa U IUKI pabOThl KOMIIPECCHOHHOM XOII0-
IWIILHOU MallWHEL

lIpakxmuueckoe 3ansimue. TEIOBON pacyeT HUKJIA BO3AYIIHONW XOJIOIWIBHOW MAIIMHBI.
Paccmampusaemvle eonpocul, 3adanus, 3a0auu u m.n. OnpenencHue TEPMOAMHAMUYECKUX Mapa-
METPOB BO3/lyXa B Y3JIOBBIX TOUKAX LIMKJIA. PacueTr X0noIuiIbHOro KoappHuImeHTa.

Jlexyus. TeopeTnyecKkuii LUK IapOBOM XOJIOIUIBHON MaIlIVHBI.
Paccmampusaemvie 6onpocwi. OCHOBHBIE 0COOEHHOCTH 00paTHBIX MapoBbIX IHKIOB. L{ukin Kapho
JUISl TIApOBOM XOJIOAWJIBHOM MamMHbl. [IpuHIMNuanbsHas cxema mapoBOM KOMIPECCHOHHOM XOJIO-

JWIBHOM MalllMHBL. 3aMEHa PAaCUIMPUTENBHOIO IMJIMHIPA PEryaupyromuM BeHTwiIeM. [lepeoxia-
MKJIEHUE XOJIOJWIIBHOTO areHTa Nepe]] peryJmpyromumM BeHTuieM. CxaTtue cyxoro napa.

llpakxmuueckoe 3anamue. TenaoBON pacyeT TEOPETUUECKOTO IMKJIA MapOBOM KOMIPECCHUOH-
HOU XOJIOAWJILHOM MalinuHEI.
11



Paccmampusaemvie 6onpocul, 3a0anus, 3a0auu u m.n. IlocTpoeHne NUKIa B TEPMOJUHAMHUECKUX
JyarpaMMmax XOJIOAMJIbHBIX areHToB. OmnpeneneHue napaMeTpoB B Y3JIOBbIX TOYKAX LIMKIIA, YIENb-
HOM MacCOBOH XOJIOJOIPOU3BOAUTEIBHOCTH, MOLTHOCTH 3aTPa4MBAEMOM KOMIIPECCOPOM, TEIIJIOBOU
Harpy3kM Ha KOoHJeHcaTop. Pacder TeopeTnueckoro Xoao uiIbHOro Ko3(puuueHTa.

Ilpakmuueckoe 3auamue. TepMOIUHAMUYECKUN aHaIW3 IMKJIA MApOBOM KOMIIPECCHOHHOM
XOJIOAWJILHOM MalInuHEbL.

Paccmampuseaemvie onpocwl, 3a0anus, 3a0auu u m.n. TepMOANHAMUYECKUN aHAJIN3 BIMSHUS W3-
MEHEHHsI PA3HUIBI TEMIEPATyp KUIIEHUS U KOHACHCAIIUH XOJIOMMIFHOTO areHTa Ha XOJIOMIbHBIHI
ko3P Puument. OueHka BIUSHUS MEPEOXTAKACHUS KUAKOTO XOJOMIBHOTO areHTa mepesl peryiu-
PYIOIIUM BEHTWJIEM M IIE€perpeBa MapoB XOJOJMIHLHOTO areHTa Ha BCACHIBAHWU B KOMIIPECCOP Ha
3P PEKTUBHOCTH OOPATHOTO TEPMOJAUHAMUYECKOTO LIUKJIA.

Jlexyus. 1{ukn TEII0BOro Hacoca.

Paccmampusaemvie 6onpocwl. 1lukn tepmorpancdopmaropa (termnoBoro Hacoca). OTONUTENbHBIHA
ko3 puImeHT.

Hpaxmuuecxoe sausmue. TenaoBoi pacueT u TepMOI[I/IHaMI/I‘IeCKI/Iﬁ AHAJIN3 TCOPECTUUCCKOTI'O
OUKJIa TCIIJIOBOT'O HAcoca.

Paccmampusaemvie 6onpocul, 3a0anus, 3a0auu u m.n. IlocTpoeHne nuKIa B TEPMOAMHAMHYECKUX
JyarpaMMmax XOJIOAMJIbHBIX areHToB. OmpeneneHue napaMeTpoB B Y3JIOBBIX TOYKAX LMKIIA, YIENb-
HOH MacCOBOM TEIIONPOU3BOAUTEILHOCTH, MOIIHOCTH 3aTPAadMBacMOil KOMIPECCOPOM, TEILIOBOM
Harpy3Ku Ha ucnapurens. Pacuer teopermueckoro ko3 ¢unmenra odorpesa. Brisisnenue ¢akro-
POB, BIHAIONUX Ha 3()(HEKTUBHOCTH pabOTHI TEIIJIOBOTO HACOCA.

ﬂem;uﬂ. ]_II/IKJ'IBI TCINIOUCIOJB3YIOMIUX IMAPOBLIX XOJIOAWUJIbHBIX MAllIWH.

Paccmampusaemvie sonpocwl. TlpuHIMn paboThl Mapo3KEKTOPHONH W aOCOPOIIMOHHON XOIOAMIb-
HBIX MAaIIHH.

Ocnoenvie nouamus memvl. TEINIOTEXHUYECKOE YCTpOoHCTBO. lIpuHIMIManbHas cxema H
TEPMOJMHAMUYECKUN IUKII: JBUTaTe]Ied BHYTPEHHETO CropaHMsl, Ta30TypOMHHBIX YCTaHOBOK, pe-
AKTUBHBIX JBUIaTEJIECH, NMApOCUIOBBIX YCTAHOBOK, XOJIOAMJIBHBIX MAIIMH M TEIUIOBBIX HACOCOB.
TepMoIMHaMUYECKUI aHAJIN3 LIUKIIOB.

Ilpakxmuueckoe 3ansamue. KolmokBuym.

Cemunap. YCTHBIN ONPOC C LIEJIbIO BBIICHEHUS YPOBHS 3HAHUU CTYAEHTOB I'PYMIbI 110 MaTepuaily
teM 1 — 5. 3amura pacueTHo-Tpaduueckoi pabotsl Ne 1. TectupoBanue.

Konumponvuvie gonpocwi:

1) Kakue TepMOIMHAMHUYECKUE TAPAMETPhl OTHOCAT K U3MEPSEMbBIM, KAKOBA UX Pa3MEPHOCTb?

2) B yem 3akirovaeTcs pazinune MeXIy aOCOMOTHBIM U H30BITOUHBIM MaBieHneM? Kakoe naBie-
HUE Ha3bIBACTCS OApOMETPUYECKHM M BakyymMmeTpuueckuM? Kak cBSi3aHBI BCE 3TH JaBJICHUS
Mexay coboii?

3) Temmneparypubie mkanbl. Kakyro Temmneparypy Ha3bIBarOT aOCOTFOTHOM?

4) Yro Ha3bIBAIOT TEPMOJUHAMHYECCKON CHCTEMOM U OKPYKAIOIIeH cpeoi?

5) Uro Ha3bIBAIOT TEPMOJMHAMHUYECKHM IPOIECCOM, KaK MOTYT MPOTEKAaTh TEPMOIMHAMHYCCKUC
npoueccoi?

6) Kaxue nporiecchl Ha3bIBAlOTCS 00pPaTUMBIMU M HEOOPATUMBIMHE?

7) Uro Takoe TepMoaMHaMu4eckoe paBHoBecue? Kakoe cocTosiHME Ha3bIBAaeTCS PaBHOBECHBIM, a
KaKO€ — HEpaBHOBECHBIM?

8) [aiire onpeneneHue TepMOANHAMUYECKOTO IMKIIa. Kakue ObIBalOT UKIIBI?

9) Kakwue criocoObl mepeiadn YSHEPTrUH Bbl 3HACTE?

10) YUro moHUMAIOT 1O/ pabOYUM TEIIOM TEIUIOTEXHUYECKOTO YCTPOHCTBA?

11) TTouemy B TEXHHYECKYH) TEPMOIMHAMHKY BBEJCHO MOHATHE HjeanbHOro rasa? I[lpu kakux
YCIIOBUSAX pealibHbIE Ta3bl MOTYT IPUOJINKATHCS IO CBOWCTBAM K UJI€ATIbHBIM?

12) Chopmynupyiite 3akonbl boitns-Mapuorra, ['eii-Jlroccaka, [1lapns, ABorampo.
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13) XapakTepucTHUECKOE ¥ YHUBEPCATbHOE YPABHEHUE COCTOSIHHS HJICANBHOTO ras3a, XapakTepu-
CTHYECKas U YHUBEpcalbHasl ra3oBasi HocTosiHHas. OU3NUYECKU CMBICI, Pa3MEPHOCTb.

14) TToyeMy BHYTPEHHSISI SHEPTHS U SHTAJIBIINS UICATBHOTO ra3a 3aBUCAT TOJIBKO OT TEMIIEPaTyphI?

15) Yem oTiu4aeTcst HICTHHHAS TEIDIOEMKOCTD OT CPEIHEH?

16) Kak n3MeHsieTcsl TerI0EMKOCTh UACAIBHOTO Ta3a C YBEINYCHUEM TeMIIepaTypbi?

17) Banumure ypaBHeHHE Maiiepa.

18) Tlokasarenb aqnadbaThl, KaK OH OMPEACsIeTCs?

19) Chopmynupyiite 3akon JlaaproHa. JlaliTe onpeaeacHre MapraaIbHOro JaBICHUS M apIidallb-
HOTro 00BEMA.

20) Kak ompeaenuTs Kaxyllylocs MOJEKYJISIPHYIO MacCy M ra30BYIO MOCTOSIHHYIO CMECH HCajlb-
HBIX T'a30B?

21) TTodemMy TEIIOEMKOCTh MPH MOCTOSHHOM JaBJICHUH BCEr/a OOJbIIe TEIUIOEMKOCTH MPU MTOCTO-
SHHOM 00Beme?

22) Yto Takoe K0o3(PpPHUIUEHT CXKMMAEMOCTH?

23) YpaBuenue Ban-nep-Baanbca. [l 4ero oHO c03/1aHO, KaKHe MOMPABKUA B HETO BXOMAAT U YTO
OHM O3HAYAIOT?

24) Kakue BBIBO/IbI MOYKHO CJIeJIaTh HA OCHOBAaHUY aHAIIM3a KOPHEH ypaBHEHHUS B P-V KOOpanWHATaX?
Kakue obnacTi U kakue morpaHMYHbIe KPUBbIE MOKHO BBIJCIUTH Ha P-V AUarpamme, Ha OCHO-
BaHUU aHAJIM3a pelleHnil ypaBHeHus Ban-nep-Baanbca?

25) Uto mpencraiseT co00# BAaKHbBIH BO3ayX? AOCOIIOTHAS M OTHOCHTEIbHAS BJIAKHOCTH, BJa-
TOCOJIepKAHNE, SHTAIIBITUS BIAYKHOTO BO3IyXa.

26) Kak onpeeistoT OCHOBHbIEC ITapaMeTphl BJIAXKHOTO BO3yXa ¢ TIOMOIIIbBIO i-0 guarpaMmbl?

27) KakoBa popMyIMpOBKa ¥ aHATUTUYECKOE BBIPAXKCHUE MIEPBOTO HavYajla TePMOIMHAMHUKH?

28) Uto Ha3bIBAIOT BEYHBIM JBHUIATEIIEM IIEPBOTO poja?

29) Kakre mapaMeTpbl TEPMOAMHAMUYECKOTO MpoIiecca SBISIOTCS (DYHKIUCH COCTOSHHS, a KaKue
¢byHkuei npormecca?

30) [Touemy paboOTy M3MEHEHHsI 00BbEMa HEJIb3sI CYMTATh IMapaMeTpoM cocTosiHus? Tlokaxure, 4To
pabota sBisiercs GyHKIMEH mpoiiecca.

31) [Touemy oOpaTUMblC TEPMOAMHAMUYECKUE IPOLECCHI HA3BIBAIOT HACATBHBIMU? MOXKHO JIH
OCYILIECTBUTh 00paTUMBIN mpoliecc Ha npaktuke? [IpuBeaute npumepsl HEOOPATUMBIX TEPMO-
JTMHAMUYECKHX MTPOIECCOB.

32) Yemy paBHO H3MEHEHHE BHYTPEHHEH SHEPTHH B TEPMOTUHAMUYECKOM IUKIIE?

33) Uro n3o0paskaeT Mmioliaas Mo KpUBOM Ipoliecca Ha P-V quarpamMmme?

34)Kak B T-S auarpamme mo JaHHON KPUBOU Mpoliecca OnpeaesnTh 3HaK ( u Ju?

35) B kakom mporiecce Bce MoIBEICHHOE TEIIO UIET Ha COBEpIICHUE paboThI?

36) OT KaKux MapaMeTpOB 3aBUCUT BHYTPEHHSS SHEPTUS HICATBHOTO U PEabHOTO Ta30B?

37) B uem 3akirouaercst GU3NIECKUIT CMBICT SHTATBITHN?

38) MoskHO JTi TIPEBPATUTh BCIO TOABEACHHYIO B KPYrOBOM MPOIIECCEe TEIUIOTY B paboTy?

39) Kak cBsi3aHO M3MEHEHHUE SHTPOIHHU C TEIUIOTON M aOCOIIOTHOW TeMIIepaTypoit?

40) OcHoBHBIE (HOPMYITUPOBKH BTOPOTO 3aKOHA TEPMOIMHAMHUKH.

41) Yto Takoe TePMHUYCCKUIN K.IT.J. IIUKJIA, MOXKET JIK OH OBITh PaBHBIM CTHHUIIC?

42) Onumute obpatumblii nukia KapHo, 3amuiimTe BbIpakeHHE IS €r0 TEPMHUYECKOTO K.ILJA. U
MpoaHaIN3upyiTe ero. MOKHO JIM CO3/1aTh TaKOH TEIJIOBOW JBUTATEINb, Y KOTOPOTO TEPMUYE-
CKUH K.TI.J. IuKJa Oyzaer O6ombie, yeM y nukia Kapuao?

43) B yem 3aKkito4yaeTcs CyIIHOCTh TeopeMbl Kapuo?

44) Yro takoe oOpaTHBI 1K1 KapHo U X0I0uIbHbIH k03D UIMeHT?

45) CoiicTBa 00paTHMBIX M HEOOpaTUMBIX IMKIOB. MHTerpansl Knaysuyca.

46) Kak u3MeHsIeTCs SJHTPOIHS B 3aMKHYTOW aInabaTHOW CHCTEME, €CIM B HEW MIyT 0OpaTHMbIC U
HeoOpaTHMble IPOIECCh?

47) Kak u3meHsiercst paboTOCIIOCOOHOCTh M SHTPOIIUS Tejla B HEOOPaTUMBIX Iporieccax?

48) YTo mo3BOJISIOT ONPEAeTuTh AU GepeHInaTbHbIC YPAaBHEHHUS TEPMOIMHAMUKH?
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49) Kakuie ycloBHs SIBJISIFOTCS HEOOXOAUMBIMU IS YCTOHYHUBOTO PAaBHOBECHUS TEPMOTUHAMUYICCKOMN
cuctembl? KakoBbI yCIIOBUSI pABHOBECUS OJJHOPOJIHOU CUCTEMBI?

50) B uem 3akii04aroTCsl yCIOBHSI paBHOBECHS HECKOIBKHX (a3 BeriecTBa? UTto Takoe (a3oBblil me-
pexon, dha3oBas quarpamma?

51) ®azoBas P-V quarpamma.

52) ®azoBas T-S auarpamma.

53) [IpaBuiio ¢a3 'ubd6ca.

54) Kakue BeIMYMHBI MOKHO ONPEIEIUTD C MOMOIIBI0 ypaBHeHus Kinaneipona-Kinaysuyca?

55) K kakuM M3MEHEHHUSIM arperatHoro COCTOSIHMSI BEIIECTBA IPUMEHUMO ypaBHeHue Kianelipona-
Knaysuyca?

56) [TpyHIUT NeWiCTBHUS U LUK Ta30TYPOMHHON YCTaHOBKH C M300apHBIM ITO/IBOJIOM TEILIOTHI.

57) IlpuHIUI AEHCTBUS U UK Ta30TYPOMHHON YCTaHOBKH C MOJBOOM TEIUIOTHI MPH MOCTOSHHOM
o0beme.

58) [TpuHIMI AHCTBHS U LKUKJI TAPOCUIIOBOM yCTaHOBKH, paboTarorieii mo mukity Kapho.

59) IIpuHIUT NeiiCTBHS U LUK APOCUIIOBOM YCTAaHOBKH, paboTaroIlei 1o UKy PeHKkuHa.

60) Cxema 1 IUKJI TAPOCUIIOBON YCTAaHOBKH, pabOoTaroIIeH 1Mo UKy PeHKHHA ¢ TIeperpeBoM mapa.

61) Cxema U IHUKJI SHEPTeTHYCCKON YCTAHOBKH C SICPHBIM PEAKTOPOM.

62) O6parHusbIii nuka KapHo X0I0AUIBHON MaIIMHEIL.

63) Bo3ayiiHas xoyioauIbHas MaliiHa.

64) ITapoBast KOMIIPECCHOHHAST XOJIOUIbHASI MAIITHHA.

65) TemnoBoii Hacoc.

Pa3zoen 3. Tennomaccooomen
Tema 7. OcHOBHbIE NOHSTUS TEOPUM TENJI000MeHa

ﬂeKl/ﬂ/l}l. Bgenenue B TCOPHIO TemoMaccooOMeHa.

Paccmampusaemvie onpocei. O01as XapakTepUCTHKA MPOLIECCOB TEIIOTENNEPEHOCA B TEII000-
MEHHBIX ammaparax TeIJIOTEXHUYECKUX YCTPOHCTB M HM3OJSIIHMOHHBIX KOHCTPYKIHsIX. DyHIaMeH-
TaJIbHbIE 3aKOHBI, YIIPABIAIOLINE UMH; CIIOCOOBI PACIPOCTPAHEHUS TEIUIOTHl U MEXaHU3M UX peaju-
3alUH.

Jlexyus. OcHOBHBIE IOHSTHSI TEOpUU TeriooOMeHa. OCHOBHOM 3aKOH TEIIONPOBOAHOCTH.
Paccmampusaemvie éonpocwl. [lonsTHS, onpeaeneHus U MaTeMaTHYecKoe onucaHue. Temmneparyp-
HOE I10JIe, U30TepPMUYECKasi TOBEPXHOCTh. TemIoBoi MOTOK, MIOTHOCTh TEMJIOBOrO MOTOKA. Temrie-
paTypHblii rpaaueHt. 3akoH Pypre. Koapuipent tennonpoBoaHOCTH.

Jexyusa. InddepennmanbHoe ypaBHEHNE TEIIIOMPOBOIHOCTH.

Paccmampusaemvie eonpocwi. BpiBon auddepeHnnaabHOoro ypaBHEHUsT TEIUIONPOBOJHOCTH IS
HECTAIMOHAPHOTO TPEXMEPHOTro TeMiepaTypHoro nois. Koagumuent temneparyponpoBOoAHOCTH.
VYcnoBus 0AHO3HAYHOCTHU AJIs MpoleccoB Ternaooomena. 3akoH Herotona — Puxmana. {uddepen-
[IMAJIbHOE YPaBHEHUE TEIUIONPOBOJHOCTH Ul CTALlMOHAPHOTO OAHOMEPHOTO TEMIIEPAaTypHOro Io-
Js1.

llpakxmuueckoe 3ansimue. [ITuCbMEHHBIN OMPOC.

Paccmampusaemvie éonpocwi, 3a0anus, 3adayu u m.n. [IMCbMEHHBIN onpoc B TecTOBOM (hopme 1o
U3y4YEHHOU TEME.

Ocnosnvle nonsmusa memsi: CriocoObl nepenaun termnothl. [Iponece emnonepenaun. Temrie-
patypHoe mozne. M3oTepMuueckas NMOBEPXHOCTh. TemmepaTypHblii rpaaueHT. TemnoBoll MOTOK.
[TnotHOoCTh TemoBoro noroka. 3akoH dypre. Koapduuuent temnmonposoanoctu. JAuddepeniu-
albHOE ypaBHEHHUE TeIuIonpoBogHoCcTH. KoaduimeHT TemnepaTyponpoBOIHOCTU. Y CJIOBHSI OJTHO-
3HayHOCTH. 3akoH Hprotona-Puxmana. Koadunuent remnoorsauu.

Tema 8. OTaesbHbIC 321241 CTALMOHAPHOM TENJIONPOBOAHOCTH U TEIIONEpeaYH

ﬂem;u;z. OT,Z[CJIBHBIG 3agauun CTaHHOHapHOﬁ TCIJIOMPOBOJHOCTH U TCTUIONICPCAAYH.
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Paccmampueaemvle sonpocwi. IlepeHoc TEIIOTHI Yyepe3 MIOCKYI0 OJHOCIONHYIO (MHOTOCIONHYIO)
CTEHKY ISl TPAHUYHBIX YCIOBUW MEPBOrO U TPEThEro poaa. [lepeHoc TemioTel yepe3 HuiIMHApHUYe-
CKYIO OJIHOCJIOMHYIO (MHOTOCJIOMHYIO) CTEHKY JIJIsl TPAHUYHBIX YCIOBHUH MEPBOTO M TPETHErO poja.
[lepeHoc TemIOTH Yepe3 MAapOBYIO OJHOCIONHYIO (MHOTOCIOWHYIO) CTEHKY AJI TPAaHUYHBIX YCJIO-
BHM IIEPBOI0 U TPETHETO poja. Kpurtuueckuii 1uaMerp TeIIOBON U30JIALUN.

Ilpakmuueckoe 3anamue. Pemenue 3a1ay CTallMOHAPHON TEIUIONPOBOJIHOCTH B IIJIOCKOM OJ1-
HOCJIOMHOM ¥ MHOT'OCJIOHHOU CTEHKAX.

Paccmampusaemvie 6onpocul, 3a0anus, 3a0aqyu u m.n. Onpoc u pemieHue 3anad. Pacuér konuue-
CTBa TEIUIa, EPEe1aBaeMOro TEILIONPOBOAHOCTHIO B OJTHOCIOMHON U MHOT'OCJIOWHOW TJIOCKUX CTEH-
KaX MpU CTALMOHAPHOM pPEXUME U I'PAHUYHBIX YCIOBHUAX IEepBOro poxa. OmnpeneneHue temmnepa-
TYPHOTO I10JIS B IFIOCKOW CTEHKE.

Ilpaxmuueckoe 3ansmue. Pelienue 3aau CTallMOHAPHOM TEIJIONEPENAYN YEPES MIIOCKYIO O~
HOCJIONHYIO U MHOTOCJIOMHYIO CTEHKH.

Paccmampusaemvie 6onpocul, 3a0anus, 3a0aqyu u m.n. Onpoc u pemieHue 3anad. Pacuér konuue-
CTBa TEIUIa, IEPEeJaBaeMOro TeIUlonepeaaueil 4epe3 OAHOCIONHYI0 M MHOTIOCIOWHYIO IJIOCKHE
CTCHKH IMPHU CTAMOHAPHOM PEKUME U TPAHUUYHBIX YCIOBUSX TpeThero poja. OmnpeneieHue Temrie-
paTypHOTrO IOoJIs JUIs IJIOCKON CTEHKHU.

Ilpakmuueckoe 3anamue. Permienue 3a1ad CTalMOHAPHOW TEIMJIONPOBOJIHOCTH B IIUJIUHIpUYE-
CKOM OJTHOCJIOMHOW X MHOT'OCJIOMHOM CTEHKAaX.

Paccmampusaemvie 6onpocul, 3a0anus, 3a0auu u m.n. Onpoc u pemieHue 3anad. Pacuér konmue-
CTBa TeIUla, NEPEAABAEMOT0 TEILUIONPOBOJHOCTHIO B OJHOCIOMHON U MHOTOCIOMHON IUIUHIpUYE-
CKHMX CTEHKax IpU CTAalMOHAPHOM PEKUME M I'PAHUUYHBIX YCIOBUSX MEpBOro poxaa. OmnpexneneHue
TEMIEPATypPHOTro NOJISI B HHJIMHAPUYECKON CTEHKE.

HpakmuquKoe 3auamue. PemieHue 3amad CTaHHOHapHOﬁ TCIIonepeaaynu 4epe3 HUJINMHIAPU-
YCCKYHO OHHOCHOﬁHym n MHOFOCHOﬁHYIO CTCHKHU.

Paccmampusaemvie 6onpocul, 3a0anus, 3a0auyu u m.n. Onpoc u pemieHue 3anad. Pacuér konuue-
CTBa TEILIA, [IEPEAaBaeMOro TeIUIONEpeaaue Yepe3 OJHOCIONHYI0 U MHOTOCJIONHYIO [IWIMHApUYE-
CKHME CTEHKH IpPHU CTALMOHAPHOM PEXUME M IPAHUYHBIX YCIOBUSX TPEThEro poaa. OmnpeneneHue
TEMIEPATyPHOTO NOJIS ISl IUIUHIPUYECKOW CTEHKH.

Ipakxmuueckoe 3anamue. Ilonbop Marepuaia U30JISLUN IS LAIMHIPUYECKONH TOBEPXHOCTH.

Paccmampueaemvle 6onpocwi, 3a0anus, 3adayu u m.n. Onpoc u peuienue 3agad. OnpeneneHue pe-
KOMEHYEMOTr0 3HaueHUs Kod(hdUlleHTa TeIIONPOBOIHOCTH MaTepHaia U30JSIHOHHOTO CIOS Jist
[IWTHHIPAYECKUAX TIOBEPXHOCTEH.

Ilpakmuuecroe 3auamue. KoHTposibHas paboTa.

Paccmampusaemvle eonpocwl, 3a0anus, 3a0auu u m.n. Pemienue 3agad CTallMOHAPHOHN TEIJIONPO-
BOJHOCTH M TEIUIONEPENAauX Yepe3 MIIOCKYIO U IWINHIPUYECKYIO CTCHKHU.

Jlexyus. Teronepenaya yepe3 opeOpPEeHHYIO CTEHKY.
Paccmampusaemvie sonpocwl. Tennonepenaua yepe3 MIOCKyl opeOpéHHyto creHKy. Koadduuu-
eHT opeOpenus. Pacnpenenenue temneparyp B npsimoM pedpe. Cpenne norapuMuyeckuil Temie-
parypHblii Haniop. Koaddurment spdextuBHoctr pedpa. Biausuue npoduiis ceueHus 1 Gopmsl pe-
Opa Ha ycioBus pacrnpoctpaHeHus TerioTel. KoadduuuenT rernnootaaun opeOpeHHONH MOBEPXHO-
ctu. [IpuBeneHHbI KOAQPUINEHT TEIIO0TAAYH.

Ilpaxmuueckoe 3ausmue. PacueT KoaudecTBa TEIja, IEPEIaBacMOro 4epe3 IJIOCKYI U IH-
JUHAPUYECKYIO OpeOpEHHbIE TOBEPXHOCTH.
Paccmampusaemvie 6onpocwi, 3a0anus, 3adauu u m.n. Onpoc u pemeHue 3aaad. Pacyer konuue-
CTBa TEIJIOTHI Tlepe/iaBaeMoi Terulionepeaadyei uepe3 opeOpeHHYI0 MOBEPXHOCTh C YUYETOM €€ KOH-
crpykiuu. Onpenenenue koddduimenta opedpeHus.

OcHo8Hble NOHAMUS MeMbl: HepeHoc TCIJIOTEI Y€PE3 IMJIOCKHUE, TUINHAPUICCKUEC U IIapPOBBIC

15



OJIHOCJIOIHBIE M1 MHOT'OCJIONHBIE CTEHKH Ul TPAaHUYHBIX YCIOBHH IEpBOro U TpeThero pona. Kpu-
TAYECKHH TUaMeTp TEIUIOBOM M3oJsauy. Teronepeaada yepe3 opeOpeHHy0 OBEpXHOCTh. Koad-
¢urment opedpenust. kodppuuueHT 3¢ HekTuBHOCTH pedpa.

Tema 9. HecTanumonapHasi TeJionpoBoAHOCTD

Jlexyus. HectauroHapHasi TEILIONPOBOAHOCTb.

Paccmampusaemvie 6onpocvr. Knaccudukamusi 3aa4 HeCTallMOHAPHOUW TeruionpoBogHocTU. [lo-
CTaHOBKAa M PE3yJIbTaThl PELICHUS 3aJlauM OXJIaXJACHUs (HAarpeBaHWs) HEOTPAHUYEHHOW IJIACTHHBI
0e3 BHYTPEHHUX UCTOYHUKOB TEIUIOTHI. OmpeiesieHne TeMIIepaTyphl TeJl OTPaHUYEHHBIX Pa3MEPOB.

HpaxmuueCKoe 3anamue. Pacuer HCECTAllMOHAPHBIX ITPOLCCCOB TEeII000MeHa.

Paccmampusaemvie éonpocwi, 3a0anus, 3a0aqu u m.n. Onpoc u peuieHue 3agad. Pacuer npoueccos
HarpeBaHus U oxjaxieHus Teil. OnpenercHue CpeaHeld TeMIepaTyphl Tella U TEMIEPATyphl B 3a-
JJAaHHOM XapaKTEPHOU TOUYKE B OIPEACIICHHBIA MOMEHT BpeMeHU. Pacuer koymmuecTBa TEIIOThl Bpe-
MEHH HarpeBa MU OXJIAKICHHUS.

Ocnoenvie nowsmus memvi: HecTanmoHapHas TEILUIONPOBOXHOCTH. [Iponecchl oxiiaxaeHus
(HarpeBaHMs) HEOTPAHUYEHHOW IUTACTUHBL. M3MeHeHue TeMiiepaTrypbl Tell OrpaHUYEHHBIX pa3Me-
pOB.

Tema 10. KoHBeKTUBHBIA TEMJI000MEH

Jlexyusi. KOHBEKTUBHBIN TEIIOOOMEH

Paccmampusaemvie 6onpocwi. OOLIME TOHATUSA U ONPEAEIeHUs, CBOOOHASI U BbIHY)KJCHHAsl KOH-
Bekuus. Koapdumment termooraayn. MexaHu3M NepeHoca TEIUIOTHl M KOJIWYECTBA JIBUKCHUS B
IBKyILeiics cpene. OCHOBHBIE (PaKTOPBI, BIUSIONINE HA MHTEHCUBHOCTD TeIUIonepenadn. Pesxxumsl
nBwkeHus cpensl. Auddepenunanbnoe ypaBHeHHE TETIIOOTIAUH.

Jlexyus. MatemaTudeckasi TOCTAHOBKA 3a7a4 KOHBEKTUBHOI'O TEIUIOOOMEHA.

PaccmampueaeMble 60Nnpocyl. YPaBHCHI/IH OHCPIrur, ABUXKXCHUA, CIIJIOIIHOCTH. YcaoBus ogHO3HAY-
HOCTH AJId 3a4a4 KOHBCKTHBHOI'O Tem1oo0MeHa.

ﬂeKl/ﬂ/l}l. OCHOBHBIE TTOJIOKEHHS TCOPUU HOI[O6I/I$I.

Paccmampusaemvie sonpocwi. TlogoOubie siBneHus. Knaccudukaius mporeccoB TermiooOMeHa.
VYcenoBust mogobusi. Teopembl mogo0usi. MeTo sl MCClIeIOBaHUS SBJICHUN KOHBEKTHBHOTO TEILII000-
MEHa: aHATMTUYECKHI, YUCICHHBIN, SKcriepuMeHTanbHbIi. [locTaHOBKa sKciepuMeHTa 1 0000111e-
HUE OTBITHBIX JIAHHBIX METOZOM 1o100usl. [lomydueHne sMnupruyeckux pacueTHHIX (POPMYIL.

Jlexyus. Kputepuu nonodus.

Paccmampusaemvie éonpocul. Y cnoBus ruipoiuHaMudeckoro noaodust — kpurepun ®pyna, Diine-
pa, Peiinonbaca u I'pacroda. Yenosus temioBoro nogobus — kpurepun dypswe, [Ipanarins u Hyc-
cesnbra. Ompenenstoniye U onpenensiemsle kpurtepuu. Kpurepuanehele ypaBHeHus. Onpenensio-
mui pasmep u Temieparypa. [IpumeHenue teopun nmoaoOHs B PELICHUH 3a7ad KOHBEKTHBHOI'O
TEII000MEHaA.

Jlexyus. KOHBEKTUBHBIN TEMII000MEH B 0HO(a3HOI cpere.

Paccmampusaemvie 6onpocel. 1lonatne 0 morpaHu4HoOM cioe. ['maponuHamMudeckas 3afada IpH
TEYEHUH KHMJIKOCTU BJOJIb MJIACTUHBI. TEmI00TAa4ya MPHU BHIHYXKJICHHOM MPOAOIBHOM OOTEKaHUU
iacTuHbl. TernooTnaya mpu BBIHYXKAEHHOM JBM)KEHUU cpellbl B TpyOax. ['mapoanHaMuyeckuit
aHaJu3, TEIUIO0TAAa4Ya: MPU JIJAMUHAPHOM BA3KOCTHOM U BSI3KOCTHO-TPaBUTALlMOHHOM pEXUME, IPU
MIEPEXOTHOM PEXKHUME.

HpaKmull€CKO€ sausmue. Pacdaer mponecca TCIIo0TAAYN IMPU BBIHYKJICHHOM IIPOAOJbHOM
00TCKaHUU TIJIACTUHEL.

Paccmampusaemvie sonpocul, 3adanus, 3a0aqu u m.n. Onpoc u pemenue 3aaad. OnpeneneHue Ko-
s durenTa TEMIOOTAAaYM B YCIOBUSX BBIHYXJACHHOW KOHBEKITUH TPH TMPOJIOJIHHOM OOTEKaHUH
TUTACTUHBI.
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Ipaxmuyeckoe 3ansmue. PacueT mpoliecca TeIIO0Tauy MMPU BEIHYKICHHOM JABH)XEHUU Cpe-
IIbI B TpyOax.

Paccmampusaemvie éonpocwl, 3a0anus, 3aoayu u m.n. Onpoc u pemenue 3agad. OnpeaeneHue Ko-
3 PUIMEHTa TEIIOOT/Ia4X B YCIOBUSIX BBIHYKJACHHOW KOHBEKIIMU MPH TEYCHUHU KUIKOCTH BHYTPHU

TpYyO.
Ilpaxmuueckoe 3anamue. Pacder mporiecca TEIIOOTIA4YM NIPU TEUESHUH CPEIIbI B HEKPYTIIBIX
KaHaJyax.

Paccmampusaemvie sonpocwl, 3adanus, 3a0aqu u m.n. Onpoc u pemenue 3aaad. OnpeneneHue Ko-
s unrenHTa TerooTIauu B YCIOBUSAX BBHIHYXKJICHHON KOHBEKIIMU MPU TEYCHUU >KUIKOCTH BHYTPHU
KaHAJIOB HEKPYTJIOTO ceyeHus. PacueT 3KBUBaJICHTHOTO JTMaMETpa.

Hpaxmuuecxoe 3auamue. Pacuer nmponecca TCIIooTAa4r Ipyu BHCUIHEM o0TeKaHnHn OJWHOY-
HBIX HUJIUMHAPOB.

Paccmampusaemvie éonpocwl, 3a0anus, 3aoaqu u m.n. Onpoc u pemeHue 3agad. OnpeaeneHue Ko-
s UIMeHTa TEIUIOOTJAYd B YCIOBUSAX BBIHYXICHHOW KOHBEKIMH INPH MONEPEYHOM OOTEKaHUHU
HUJIUHAPA.

Ipaxmuueckoe 3auamue. Pacder mnpoliiecca TEIUIOOTAaYl MPHU BHEIIHEM OOTEKaHUH TPYOHBIX
MTY4YKOB.

Paccmampueaemvle 6onpocwi, 3a0anus, 3a0avu u m.n. Onpoc u perieHue 3aaad. OnpeneneHne Ko-
s GUIMeHTa TEIJIOOTauM B YCJIOBUSAX BBIHY)KJICHHOW KOHBEKIMHU TPU TONEPEYHOM OOTEKaHUHU
[IaXMaTHOTO W KOPHIOPHOTO ITy4KOB TpyO. Pacder cpenHero ko3 puipenTa TeriooTaum.

Jlexyusa. TernooTaada mpu CBOOOIHOM TETIOBOM KOHBEKITUH.

Paccmampusaemvie éonpocul. Tennooraaua npu cBoOOIHOM TEMJIOBOM KOHBEKIIUU B HEOTPaHUUEH-
HOM MPOCTPAHCTBE: BIOJb BEPTUKAIBHON CTEHKH, OKOJIO FOPU3OHTAIBHBIX MIAcTUH U TpyO. Term-
JI00T/Aa4a Npu cBOOOAHON KOHBEKLIMU B OTPAHUYEHHOM IIPOCTPAHCTBE.

HpakmuquKoe 3ausamue. Pacder nponecca TCIjiooTaAa4yu Impu CBO6OI[H0171 KOHBCKIIMHN B HC-
OI'PaHUYCHHOM IIPOCTPAHCTBC BAOJIb BepTHKaHBHOﬁ CTCHKHU.

Paccmampueaemvle 6onpocsi, 3a0anus, 3a0ayu u m.n. Onpoc u perieHue 3aaad. OnpeneneHue Ko-
s duIenTa TEIIO0TAaYN B YCIOBUSX CBOOOIHON KOHBEKIIMU MPHU JBMKEHUU CPEbI BIOJIH BEPTH-
KaJILHOUW CTEHKH.

HpaxmuquKoe 3ansmue. Pacuer nponecca TCIjiooTAa4yn Mpu CB06O,[[HOI71 KOHBCKIIMM B HC-
OrpaHUYCHHOM HPOCTPAHCTBE OKOJIO TOPU30HTAJIBHBIX INIOCKUX U HUJIMHAPUICCKUX HOBCpXHOCTGfI.

Paccmampuesaemvle 6onpocwi, 3a0anus, 3adavu u m.n. Onpoc u pereHue 3aaad. OnpeneneHne Ko-
3 puIMEeHTa TEIIO0TIaul B YCIOBUAX CBOOOTHONW KOHBEKLMH MPU JIBUKEHUHU CPeJIbl OKOJIO TOPHU-
30HTaJIbHBIX IJIACTUH U TPYO Majoro u 60JbIIOT0 1MaMETPOB.

Ipakxmuueckoe 3ansamue. PacueT mpouecca TeIIo0TAauu pu cBOOOAHON KOHBEKIMH B Orpa-
HUYEHHOM MPOCTPAHCTBE.

Paccmampusaemvle sonpocul, 3adanus, 3a0aqu u m.n. Onpoc u pemenue 3aaad. OnpeneneHue Ko-
¢ ¢unmeHTa TEMIOOTAauYN B YCJIOBHUAX CBOOOJHOW KOHBEKIIMM B OTPaHMYEHHOM MPOCTPAHCTBE:
MEXy BEpTUKAIBbHBIX NApAJUICIIbHBIX IUIACTUH U B KOJIBLICBOM KaHaJe.

.HeK’lﬂl}l. TenmooOMmeH IIpU KUIICHUHA KUIOKOCTHU.

Paccmampusaemvie sonpocwi. TemnepaTypHblii Hanop. PeXuMbl KUNIEHUS: MYy3bIPHKOBBIA U ILIE-
HOUHBIM. MexaHnu3Mm napooOpa3zoBaHUsl M TEII00OMEHa MpU MYy3bIPbKOBOM KHIIEHHU B OOJIBIIOM
o0beme. PexxuMmpl kunenust B 6onbiom obobeme. KpuBas kumneHus. SIBieHHe Kpu3nca KUIEHHUS.
OO6001IeHHOe ypaBHEHHE IJIsl pacyeTa TEeIIOO0TAayd HpU IMY3bIPhKOBOM KHUIIEHUH >KMJIKOCTH B
6osb1IoM 00beMe. PaKTOPbI, BIUAIONUE HA KOAPPHUIMEHT TEIIO0TAaYH IPHU My3bIPHKOBOM KHIIE-
HUU B 00jbIIoM oObeme. OCOOEHHOCTH TEII00OMEHA MPHU KUIIEHUHU >KUJIKOCTH BHYTPH TpYO.
CrpykTypa aAByX(a3HOro notoka. 3aBUCMMOCTb KO3()(HUIIMEHTA TEIIOOTAAYH OT CKOPOCTH U TUIOT-
HOCTHU TEIJIOBOTO MOTOKA. PacueT TemnooTaaun mpu my3bIpbKOBOM pEXHME KUIIEHUS B YCIOBUSAX
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BBIHY)KJICHHOH KOHBEKIMHU B TpyOax. OCOOEHHOCTH TEIIOOOMEHA MpPU KUIIEHUH Ha My4KaX TOpH-
30HTaJIBHBIX TPYO.

Ilpaxmuueckoe 3ansmue. Pacyer mporecca TeriooOMeHa MPU KUIICHUH KHJIKOCTH B 0OJIb-
IOM 00BEME.

Paccmampusaemvie 6onpocwl, 3a0anus, 3adaqu u m.n. Onpoc u penreHue 3anad. OnpeneneHne Ko-
s dunmeHTa TEII00TAAYHN IPU KUIICHUH KUAKOCTH HAa MOBEPXHOCTH TPYO M HA IyYKaxX TOPH30H-
TaJIBHBIX TPYO.

Ipaxmuyeckoe 3ausmue. Pacder mporecca TeI000MEHA MPU KUTICHUH )KUJIKOCTH B OTpaHU-
YEHHOM 00BEME.

Paccmampusaemvie éonpocwl, 3a0anus, saoayu u m.n. Onpoc u pemenue 3agad. OnpeaeneHue Ko-
s dunreHTa TEIUIOOTIaYd TIPU KUTICHUU JKUAKOCTH BHYTPH BEPTHKAIBHBIX U TOPU3OHTAIBHBIX

TpYyO.
Jlexyus. TermtooOMeH py KOHJICHCAIIUY T1apa.

Paccmampusaemvie sonpocwi. OOlue npeacTaBieHUs O MEXaHU3ME KOHJAEHcanuu mnapa. Bumabl
KOHJCHCAlUU. Perienue 3a1auu TermiooOMeHa MpH MJICHOYHON KOHACHCAIMK HETOBHKHOTO Tapa
Ha BEPTUKAJbHOU CTEHKE U FOPU3OHTANBHON TpyOe. BiusiHue pa3zianuHbiX (pakTOpoB Ha HHTEHCUB-
HOCTh TEIUIOOTAAauu NP KOHAEHcAUHU napa. OCOOCHHOCTH MJICHOYHON KOHICHCAIIMU JABUKYIIETO
napa BHyTpu TpyO. Termnoornaya npu KOHASHCAIIMU HA ITyYKEe TOPU3OHTANBHBIX TPYO. MexaHu3M u
TEIJI000MEH TPH KalleJIbHON KOHACHCAIUH.

HpakmuquKoe sausamue. Pacder mnmponecca TEIJI000MeHA IIpyU KOHACHCALWH Ilapa Ha IOpu-
3O0HTAJIbHBIX HUJIMHAPHUYCCKHUX ITOBECPXHOCTAX.

Paccmampusaemvie éonpocwl, 3a0anus, saoayu u m.n. Onpoc u pemeHue 3agad. OnpeaeneHue Ko-
s dunreHTa TeIIO0TAaYd PU KOHICHCAIMY Tapa Ha MOBEPXHOCTU TOPU3OHTAILHOW OJIMHOYHON
TPYObI U TOPU3OHTAIILHOM ITYYKE TPYO.
Ilpakxmuueckoe 3anamue. Pacder mporecca TEIIOOOMEHA NPU KOHJICHCAIMH Tapa BHYTPH
TPYOBI.
Paccmampueaemvle 6onpocwi, 3a0anus, 3adayu u m.n. Onpoc u perieHue 3aaad. OnpenaeneHne Ko-
a¢¢uIEeHTa TeIUIO0TAaYH MPU KOHACHCAIMH apa MPH MIICHOYHOH KOHACHCAIIMA BHYTPH TPYO.
Ipaxmuuyeckoe 3anusimue. OCHOBBI TEIUIOBOTO pacueTa pPEKYMEpaTUBHBIX TETIOOOMEHHBIX
anrmaparos.

Paccmampueaemvle sonpocwi, 3a0anus, 3a0aqu u m.n. Onpoc u pemenue 3anaad. ['padoananuruye-
CKHUM METOJ OMpeeleHHs] TeMIlepaTyphl MOBEPXHOCTH CTEHKH ammapaTa ¥ IUIOTHOCTH TEIIOBOTO
MIOTOKA.

Tema 11. OcHOBBI TEOPpHHM MAaCCOOOMeEHA

Jlexyus. OCHOBBI TEOPUU MACCOOOMEHA.

Paccmampusaemvie sonpocwi. Onpenienenne, Ha3HaYeHNE U KIacCU(pHUKaus MacCOOOMEHHBIX IPO-
neccoB. MonekynspHas, 1 KoHBeKTHBHas AudPy3us. Konuenrtpanus maccel. [lone u rpagueHt
KoHUeHTpauuu. [lepBbiii u Bropoit 3akoHbl @uka. Koapdunuent monexkynspaoit audpdysuu. Tep-
Momuddysus. duddepennuansHoe ypaBHeHue TeruiomaccoooMena. Juddysnonnsie Kpurepuu
nogo0us.

Hpaxmuttec:coe 3anamue. Pacuer IMpoIEeCcCoB TEIJI0MaccooOMeHa.

Paccmampusaemvie éonpocwl, 3a0anus, sadayu u m.n. Onpoc u pemeHue 3agad. OnpeaeneHue na-
paMeTpoB Mporiecca TEIOMacCOOOMEHa MEX /1y BOJIOM M BIIaXKHBIM BO3yXOM.

Ocnoenvle nouamus memvl: Kinaccuuxanus mpoueccoB MaccooOMeHa. MonekynspHas U
KoHBeKkTHBHAs qud¢y3us. [longe u rpaaueHT KoHIeHTpauu Macchl. 3akoHbl duka. Tepmoauddy-
3us. uddepenunansuoe ypaBHeHue Ternaomaccooomena. Jnpdysnonnsie Kpurepuu noo0us.
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Tema 12. Tens1000MeH u31y4eHHEM

Jlexyus. JIy9uCTBIiA U CTIOKHBINA TETJI000MEH.
Paccmampueaemvre sonpocwl. TeroBoe uznydenne. bamanc myuncroit s3Heprun. OCHOBHBIE 3aKO-
HBl TEIUIOBOTO W3Iy4deHHs: 3akoH Ilmanka, 3akoH Buna, 3akon Credana-bosbliMaHa, 3aKOH
Kupxroda. TemmooOMeH uznydyeHHEeM MEXIY IABYMS IMapauIeIbHBIMU MOBEPXHOCTIMH U MEXKIY
TBEPABIMU TeJIaMU TPOU3BOIBHON (hOpMBI. CII0KHBIHN TEIIJIO0OMEH.

Ilpakxmuueckoe 3ansamue. PacueT mporeccoB TeII000MeHa MPH TEIIOBOM H3Ty4YEeHUH.
Paccmampueaemvle 6onpocwi, 3a0anus, 3aoauu u m.n. Onpoc u peuienue 3agad. OnpeneneHue
IUIOTHOCTHU JIYYHCTOTO TEIJIOBOIO MOTOKA MPOIIECCOB TEILNIOOOMEHA M3IIYyYEHHEM MEX]y TelaMH,
pa3eIeHHBIMU IIPO3PAYHON CPEOi.

OcHosHvie nonsmusi memol. TernoBoe uznydeHue. CiaoxHbii TemioooMeH. 3akonsl [lnanka,
Buna, Credana-bonsiimana, Kupxroda.

HpaKmull€CKO€ 3arAamue. KOJ'IJ'IOKBI/IYM.

Paccmampusaemvie 6onpocwi, 3adanus, 3a0aqyu u m.n. UIToroBoe TecTupoBaHue MO Marepuainy 2
pazjiena ¢ 1eJIbl0 BhIICHEHUS YPOBHS 3HAHUM CTY/EHTOB.

4. YYEBHO-METOIUYECKOE OBECHHEYEHHUE
I CAMOCTOSATEJIBHOU PABOTbBI OBYUYAIOLIUXCA

CamocrosrenbHas padota ctyaeHToB (CPC) BKiItoUaeT cieayrolme BUbsl padbor:

— mpopabotka (yriyOJeHHOe H3Yy4YeHHE) JICKIIMOHHOTO Marepuaia, paboTa C KOHCHEKTaMH
JICKITUH;

— paboTa ¢ OCHOBHOM U JONOJHUTENBHOMN JIUTEPATypOii;

— IOJrOTOBKAa K PAKTUYECKUM 3aHATHM,

— TOJrOTOBKa K YCTHOMY U IUCbMEHHOMY OIIPOCY U TECTUPOBAHUIO;

— TMOATOTOBKA K KOHTPOJLHOU pabore;

— 4YTEHHUE U NpopabdoTKa pEKOMEHI0BAHHOW OCHOBHOM U JIOTIOJIHUTEIbHON JIUTEPATYPhI;

— TIOJArOTOBKAa K TEKyIleMy (KOJUIOKBUYM) M MTOrOBOMY (IIPOMEXYTOYHON aTTECTalluH)
KOHTPOJTIO 3HAHUH MO JUCIUITIHHE (IK3aMEH).

Pazpen 1.

Brimonnenue u 3anmra pacuetHo-Tpaduueckoit padbotel Ne 1 «Pacder u rpadguieckoe mocTpo-
€HHE TePMOJUHAMUYECKHUX MPOLECCOB BOASHOTO Mapa M BIAKHOTO BO3JlyXa» (KOHTPOJIbHAs paboThI
— 7151 CTYZICHTOB 3a04HOM ()OpMBI 00YUEHHUS).

Paznen 2.

Brimonnenue u 3anura pacuetHo-rpadgudeckoit padotsl Ne 2 «Omnpenenenne koddduimenta
TEIUIOOTAa4YH IPU KOHBEKTUBHOM TEIUIOOOMEHE /ISl PA3IMYHbIX PEKUMOB BBIHYKICHHOM M CBOOOI-
HOM KOHBEKIMM» (KOHTPOJIbHAs pabOThI — JJIs CTYJEHTOB 3a04HON (POPMBI O0YUEHMS)

AynutopHas u BHeaynutopHasi CPC BBINOTHSETCS B COOTBETCTBHHM C METOJAMYECKUMU yKa3a-
Husimu — Capaiikuna W.I1. Tepmoannamuka u termiomaccooOMeH: MeTtoauueckue yKa3aHus Mo u3y-
yenuto aucuuiuinisl / . I1. Capaiikuna. — IlerponaBnoBck-Kamuatckuii: Kamuatl TV, 2018. — 73 c.

5. ®OH/l OLEHOYHBIX CPEJICTB JJI51 IPOBEJEHUSI
IMPOMEKYTOYHOM ATTECTALIMU OB YYAFOIIUXCH MO JUCHUTINHE
(OK3AMEH)

5 cemect

1. TepmoamHamMHuUecKHUe MapaMeTpbl COCTOSHUS Tena (CUCTeMbl). IHTEHCHBHBIE W SKCTEHCHUBHBIE
MapaMeTpbl COCTOSTHUS. Y IeJIbHBIE TapaMETPHI.

2. Temmeparypa Kak OJUH M3 OCHOBHBIX TepMoauHamuuecknx mnapamerpoB. lllkana llenbcus u
KensBuHa.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

27.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.

AOCOMIOTHOE NaBlICHUE M YICIbHBII 00heM KaK OJHH M3 OCHOBHBIX TEPMOIMHAMHYECKUX Ta-
paMeTpOB BEIIECTBA.

TepmonuHaMuueckas cucteMa U TepMoAMHaAMUUecKuil rpoiecc. CocTosiHue paBHOBECHS Tep-
MOJUHAMHYECKON CHCTEMEI.

Wneanbhsrii ras. 3akonsl boitns-Mapuotra, ['eii-JIroccaka, [lapsi.

NneanbHblii ra3. YpaBHEHUE COCTOSIHUS UI€AIBHOTO ra3a. ['a3oBast mocTosiHHAS.

3akoH ABorazipo. Mosb BeliecTna.

YHuBepcanbHas razoBas noctosinuas. [locrostnnas bonbimMana.

Nneanpuslii ra3. TepmoarHaMUUECKrE TUArpaMMbl HICATBHOTO ra3a.

. CocTaB cmecu: MacCCoBas, MOJIbHas A0JA U 00BeMHas J0JIs1 KOMIIOHCHTA. CmMmecu nacajJbHbIX T'a-

30B. 3akoH [lanbTOHA.

CpenHss 1 UCTHHHAS TEIJI0EMKOCTH. MaccoBasi, MOJIbHAsl M 00beMHasl TEIIOEMKOCTH.

Tennora u paboTta. 3aKOH COXpaHEHHS U TPEBPALICHUS YHEPTUH.

Buytpennss sneprus. PaGora pacmupenus.

®opMyIUPOBKH NIEPBOT0 3aKOHA TEPMOIMHAMUKU.

VYpaBHEHHUs IEPBOr0 3aKOHA TEPMOJUHAMUKHU.

OHTaJIBIHSL.

N30xopHas u n300apHas TeMI0eMKOCTb. Y paBHeHHe Maiiepa.

YpaBHeHME [1EPBOro 3aKOHA TEPMOJUHAMUKY J1JIsl IOTOKA.

TepmoaunaMuyeckuid UK. IpsMoii 1 0OpaTHBII TePMOANHAMUYECKUE LIUKJIBL.

[Mukn TemoBoro nBurarens. Pabora nukiia.

Tepmuueckuid KII1/] nukna TenaioBoro JBUratess.

OO6parumMbie 1 HEOOpPATUMBIE TIPOIIECCHI.

DopMyIUPOBKHU BTOPOTO 3aKOHA TEPMOJUHAMUKHU.

[Mukn KapHo TemioBoro nsuratesns B P,V-auarpaMmme U B S, [ -auarpamme.

Tepmuueckuii KI1/] nuxna Kapno. Teopema Kapno.

OOpatuMblii 1 HEOOPATUMBIN TEPMOANHAMHUYECKUE Kbl BHEITHSS M BHYTpEHHSsT HEOOpaTH-
MOCTb.

OHtponus. AnuadaTHbI 00paTUMBIH IpoIieCC.

M3MeHeHue SHTPOIIMH B Ipolieccax M0/1BO/Ia U OTBOJIA TEIJIOTHL. Vi3MeHeHne SHTPONUU B HEOO-
paTHUMBIX Mpoleccax

Tepmuueckuit KI1J] o6patumoro u HeoOpatumoro 1uknoB Kapro. Koadduiment 3anonnenus.
S, T-auarpamma u ee cBoiictBa. TepMoIMHaMUYECKUE LIUKIIBI B S, T-AHarpaMme.
TepMonMHaMHUUYECKHE CBOMCTBA PEANIbHBIX Ia30B. P,V-nquarpamma. QakTop CKUMaeMOCTH U Z,p-
quarpamma.

da3oBas p, T-nuarpamma. Ycnosus (hazoBoro paBHoBecus. [IpaBuio ¢a3 'ub0ca.

Vpasuenue Knaneiipona-Knaysuyca.

VYV aenbHbINH 00BEM, SHTANBIINS U SHTPOIUS BOJIbI, BIAXKHOT0, CYXOr0 HACBHIIIEHHOIO U Meperpe-
TOro napa. Tabiuibl CBOWCTB BOASIHOTO Napa. S, [-nuarpaMma Jjisi BOJSHOIO napa

CKOpOCTb UCTEUEHUS U3 CYKUBAOIIErocs coria. MakcuManbHbIid pacXxo U KPUTHUYECKAsH CKO-
pOCTb.

3aBHCHMOCTb CKOPOCTH M pacxoja raza 4epe3 COIUIO OT OTHOLIEHUS KOHEYHOIO0 U HadaJlbHOTO
nasienuit. Comuto JlaBans.

Cxema, UK ¥ TepMUUECKUH KO3(DPULIMEHT MONIEe3HOT0 ASUCTBHS Ta30TypOMHHON YCTaHOBKH C
M300apHBIM MOABOJIOM TEIUIOTHI.

Cxema ¥ IIMKIJI ¥ TEPMHUECKUI KOAIPPHUIMEHT NOJE3HOTO IEHCTBUS ra30TypOMHHOMN yCTaHOBKU
C TIOJIBOJIOM TEILIOTHI PU TOCTOSTHHOM O0BeEME.

Cxema U IIMKJI TApOCUIIOBOM yCcTaHOBKH, paboratomield no nukiy KapHo. Tepmuueckuii koad-
(GUIUEHT MOJIE3HOTO NEHCTBUS.

Cxema W IUKIJ NMapOCHJIOBOM YCTaHOBKHM, paboTatomiel mo uukiy Penkuna. Tepmudeckuit Ko-
3 PUIMEHT 0JIE3HOTO NEeHCTBHS.
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41.

42.

43.

44,
45.
46.
47.
48.
49.
50.

oM wN

o ~

10.
11.
12.
13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

Cxema ¥ IIMKJI TApOCUIIOBON YCTaHOBKH, padoTaroliei mo uukiy PeHkuHa ¢ neperpeBoM mnapa.
Tepmudeckuiit K03HPUITUEHT TOIC3HOTO TIEHCTBHSI.

3aBUCHUMOCTh BEJIMYMHBI TEPMHUYECKOTO KO3((HUIIMEHTa MOJIE3HOTO ACUCTBUS LuKiIa PeHkuHa
OT 3HA4YCHHM MapaMeTpoB BOASIHOTO Mapa (JaBieHHs B KOHAECHCATOpE, HaYalIbHBIX MapaMeTpPOB
napa Ha BXOJie B TypOuHY).

CxeMbl ¥ LUKIIbI TAPOCUIIOBBIX YCTAHOBOK C YXY/IIEHHBIM BaKyyMOM, C IPOTUBOJABICHUEM U
¢ TypOuHO# ¢ 0TOOpOM Tapa.

Cxema ¥ LIMKJI SHEPreTHYECKOI YCTAaHOBKH C SIIEPHBIM PEAKTOPOM.

OG6parssiii nuki KapHo XxonoAuIbHONW MallTuHBI.

Bozayinas xonoauibHas MaliuHa.

[TapoBasi koMIIpeccHOHHAs! X0JIOAUIIbHAS MalllMHA.

TennoBoi Hacoc.

[TapoxeKkTopHas X0JIOAUIbHAS MAIIUHA.

AOGcopOLHOHHAs XONOAWIbHAS MallIUHA.

6 cemectp

OcHOBHbBIE MOHATHSI U OIpPEAEICHUS TEopuu TeriomaccooOMeHa. I1oyHbIM Tem1oBoi MOTOK,
YZEIbHBIN TEIUIOBOM IOTOK, TEMIIEPATYPHOE MOJIE€, TPAJIUEHT TEMIIEPATYP.

OcHoBHBIE BU/IBI TeTI000MeHa. CII0KHBIN TETIO0OMEH.

OcCo0eHHOCTH TEJIONPOBOIHOCTH B ra3ax, *KUJKOCTAX, TBEPbIX Tenax. 3akoH Dypre.

BriBog nuddepenmanbHOro ypaBHEHUs TETIONPOBOIHOCTH.

AHanu3 ypaBHeHUs: Dypbe UIsl TPEXMEPHOT0 HECTALMOHAPHOTO TEMIIEPATYPHOT'O TOJIS.
TemmeparyponpoBogHOCTh Tena. Pu3ndecKkuil CMBICH. 3Ha4eHUsT KOd(PQHIMEHTa TeMIepary-
POIIPOBOJHOCTH AJIs1 METAJIIIOB, I'a30B.

Yacrable ciydan qudepeHInaIbHOro YpaBHEHUS TeIUIONPOBOHOCTH.

Juddepenumanbable ypaBHEHHs TEIUIONPOBOJHOCTH B IWIMHAPUUECKUX KOOPAUHATAX.
VYciioBUST OJHO3HAYHOCTH, HEOOXOAUMBIE Ui pemeHus auddepeHInaIbHOr0 ypaBHEHUS TeTl-
JIOTIPOBOJJHOCTH.

['paHnuHbIE YCIOBUS IEPBOTO U BTOPOTO POAA, TPETHETO U YETBEPTOIO POJA.

3akoH HproToHa - Puxmana. @usnueckuil cMpicia ko3 GuieHTa TeriooT auu.
TemnonpoBOAHOCT YEPE3 OAHOCIONHYIO MJIOCKYIO CTEHKY MU CTAllMOHAPHOM PEXHUME U Tpa-
HUYHBIX YCIIOBHX IEpBOro poza. BeiBoa popmyibl.

TemnonpoBOAHOCTh Y€PE3 MHOTOCIONHYIO IJIOCKYIO CTEHKY IMpU CTAllMOHAPHOM pEeXUME U
IPaHUYHBIX YCIOBHSIX MepBOro poaa. BeiBoa hopmyisl.

BuyTpeHHee TepMHUecKOe CONPOTUBIEHUE IUIOCKOTO CJIOSl M MOJHOE TEPMHUYECKOE CONPOTUB-
JIEeHWE MHOTOCJIONHOM miiockoil creHku. TemnepaTypHbli rpaduk H3MEHEHHs TeMIepaTyphl JUIs
MHOT'OCJIOMHOW CTE€HKH.

TennonpoBoIHOCTh Yepe3 OAHOCIONHYIO IIMIIMHAPHUYECKYIO CTeHKY. BbiBoa hopmyibl. JInneii-
Hasl TUIOTHOCTH TETJIOBOTO MOTOKA.

TennonpoBoIHOCT Ye€pe3 MHOTOCIOWHYIO HMIMHAPHUYECKYIO CTeHKY. BbIBO opMyIb.
Temonepenaya Kak CIOXHBIA BUJ TeriooOMeHa. [Ipumeps! Temsonepeaayu B XOJIOAUIBHON
TEXHHUKE.

BoiBoa popMmyiibl asist pacueTa KOJIMYECTBA TEIUIa IpHU Mepeaayue 4yepe3 OJHOCIOMHYIO IIIOCKYIO
CTEHKY IIPH TPAaHUYHBIX YCIOBMSIX TPETHErO POJA.

Ob61ee ypaBHeHue Teruionepenaur. CyMMapHOEe TEPMHUYECKOE CONPOTHUBIIEHUE Ipoliecca TeM-
nonepenayn. KoapduimeHT remnonepeaad.

[lepenava tenua yepe3 MHOTOCIOWHYIO TUIOCKYIO CTEHKY MPH T'PAHUYHBIX YCIOBHSIX TPETHETO
poza. BeiBoa popmyisl.

[lepenavya Temyia yepe3 OAHOCIOWHYIO LMIMHAPUYECKYIO CTEHKY IPHU TPAHUYHBIX YCIOBMSIX
TpeThero poja. BeiBoa popmysl.

JluneitHoe TepMuyeckoe conpoTuBieHue. JInnennsii ko duuueHT remnonepenayn. Jluneitnas
IUIOTHOCTB TEIUIOBOT'O MOTOKA.
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24.

25.
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28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

46.

47.

48.
49.

50.

[lepenava Terura 4epe3 MHOTOCIONHYIO HMUIMHAPUYECKYIO CTEHKY MPH TPAHUYHBIX YCIOBUSIX
TpeTbero poja. BeiBog GpopmyIsl.

AHanu3 GopMyIbl IOJTHOTO TEPMHYECKOTO COMPOTUBIICHHUS ISl U30JIMPOBAHHOTO TPYOOTIPOBO-
na. Kputuyeckuili auaMerp U30JIsIIuu.

[Tyt MHTEHCU(PUKAIIUY TIPOIIECcCa TETUIONEPEIAuH.

Tennootaaua ¢ opedpeHHOM oBepxHOCTH. BoiBOa hopmyinbl. Koaddurment s dexruBHOCTH
peopa.

Tennonepenavya uepe3 opeOpeHHYIO0 TTOBEpXHOCTh. BbiBOa dopmynsl. Koaddunuent opedpe-
HUSL.

KouBekTuBHBIN TemI000MeH B OJHOPOJHOM cpene. CBOOOIHAS U BBIHYXKIECHHAs KOHBEKIIMS.
Koaddurment rermnootaauu. Ero 3aBUCHMOCTE OT pa3IMYHBIX XaPAKTEPUCTUK U BEITHUNH
MeTo/p1 onpeneneH s TEIIO0TIAuH - aHAIUTUYECKUI U dKCIIepUMEHTaNbHBIN. JlocTOMHCTBA U
HEJOCTAaTKH.

Teopus norpannyHoro cios [Ipanamis s paccMoTpeHus 3a7a4 KOHBEKTUBHOT'O TEIIO00OMEHa.
MaremaTrueckoe onrMcaHue KOHBEKTUBHOTO TEIJIO0OMEHA.

OcHosbl Teopun nogodus. [logo6usie siBneHus. OgHopoaHbie BenuYUHbl. CXOICTBEHHbIE TOY-
ku. CXOJICTBEHHBIC MOMEHTHI BpeMeH!. KOHCTaHThI TO00MsI.

Kputepun nonodus. Onpenenstomue kputepuu. OnpesenseMble KPUTSPHH.

Tpu Teopemsbl mo100us.

[TpuBenenue, nuddepeHuanbHbIX YpaBHEHUH, OMUCHIBAIOIINX KOHBEKTUBHBIN TEMI000MEH, K
0e3pa3zMepHOMY BUJLY.

OcHoBHbIE KpUTEepUU MoA00us. MIX XapaKTepUCTUKH.

Onpenensroniuii pazmep. Onpenensionias TeMiepaTrypa.

KputepuanbHoe ypaBHEHHE KOHBEKTUBHOTO TeIIooOMeHa B o01ieM Buze. Ero ananums.
YacTHbIE BUBI KPUTCPUATHHOTO YPaBHEHUSI KOHBEKTHBHOTO TEIUIOOOMEHA TSl PA3IMYHBIX pe-
YKUMOB - CTaIllHOHAPHOT0, CBOOOIHOI KOHBEKIUH, BHIHYKICHHONW KOHBEKIIUU.

[TorydeHre ¢ MOMOIIBIO IKCIIEPUMEHTa KOHKPETHOTO BHJA 3aBUCUMOCTH MEXIy OIpeIersic-
MBIMH U OTIPEACIISIOIUMU KPUTEPUSIMHU.

Tennootaaya rnpu 00TEKaHUU OJTMHOYHBIX ITUJIMHJIPOB.

Temnootnaua npu MonepevyHoM O0TEKaHUHU MIAXMATHBIX U KOPHIOPHBIX MTYYKOB TPYO.
Temroota4a py BEIHYKJICHHOM JBWKCHHH XKHUJIKOCTH B TPpyOax.

Tennootnaua npu BBIHYXKJIEHHOM OOTEKaHUU TOPU3OHTATBHBIX, BEPTHKAIBHBIX U HAKIOHHBIX
ITOBEPXHOCTEH.

Tennootnaua npu kouaeHcauuu. KanenpHast konaeHcanus. [IneHouHas koHaeHcanus. Bnusaue
pa3nuuHbIX (PaKTOPOB HA 3HAUYCHHE KOI(PPUIIMEHTA TEIIOOTAAUH.

Temnootnaua npu kuneHud. MexaHus3M mporecca KumneHus. Kputudeckuid paauyc my3bIpbKa.
[Ty3BIppKOBOE ¥ TUICHOYHOE KUTICHUE. BiusHIe pa3smuIHbIX (GakTOpoB Ha KOAPPUITUEHT TEIUIO-
OTJIauH.

KputepranpHoe ypaBHEHHE TEIUIOOOMEHA NPH KOHJICHCAIMH. BiusiHue pa3nmndHbIX (HaKTOpOB
Ha TETJI000MEH MPHU KOHIEHCAIIH.

TemrooOMeH Npy JTaAMHHAPHOM TEYCHUH KHUJIKOCTH B TpyOax.

TemnooOMeH mpu cBOOOTHOM JBUKEHHH KUJIKOCTH. BiusiHIe HampaBleHUs TEIUIOBOTO MOTOKA
Ha ¢ dexTuBHOCTH TeriooTAaun. [TonpaBka Muxeesa.

TemnooOmen uznyuenuem. 3akoH Credana - boneiMana. [lpuBenenusiii ko3punuent uzimy-
4yeHus. PacyeT TyducToro moToka Mexay ABYMs MapayuIeIbHBIMHU ITOBEPXHOCTSIMH.

6. PEKOMEHAYEMAS JINTEPATYPA
Ocnognas numepamypa

Kupumun B.A. Texuuueckas TepmoauHamuka : yueOHuk / B.A. Kupumnun, B.B. Crrues, A.E.
[TueinmuH. — 5-¢ u3xa, nepepad. u gom. — M.: MOU, 2008. — 496 c. (1 3k3.)
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[[BetkoB @.D., I'puropreB b.A. TemnomaccooOmeH: YueOHUK 11 By30B. — M.: U3narensckuit
nom MOMU, 2011. — 562 c. (5 3k3.)

Jlonoanumensnas numepamypa

COopHUK 3a/1a4 MO TEXHUYECKOW TepMoauHaMuKe: yuyeb.mocodue as cTkaeHToB By3oB / T.H.
Annpuanosa, b.B. JI3ammnos, B.H, 3y6apes, C.A. Pemuzos, H.f. ®unaros. — 5-¢ uszf., cTepeor.
— M.: U3parensckuii nom MOU, 2006. — 356 c.

[[BetkoB @.®. , Kepumon P.B., Benuuko B.U. 3amaunnk mo teriomaccoooMeny: YuebHoe mo-
cobue s By30B. — M.: M3natenbckuii nom MOU, 2008.— 196 c.

Texnuueckas TepmoauHamuka: Yued. mocodue / [Tox. pen. mpod. D.U. I'yiiro. 2-e u3z. uchp. u
nomn. — JI.: U3n-Bo Jlenunrp. yn-ta, 1984. — 296 c.

Teopernueckue ocHOBBI xianoTexHuku. Yacte |l. Teruiomaccooomen. Ilon penakuumeit I'yiiro
9.1. M.: Konoc, 1994. — 367c.

AnexcanapoB A.A. TaGnuubl TeI0QU3NIECKUX CBOWCTB BOJBI U BOASHOTO Tap : CIHPABOYHUK
/ A.A. Anexcannpos, b.A. I'puropseB. — M.: MDU, 2006.— 168 ¢. — 4. 1.

Puskun C.JI. TepmoanHaMuuyeckue cBOMCTBA ra3oB. 4-¢ u3l. - M.: DHeproaromuzaat, 1987. -
287 c. (31eKTpOHHAS BEPCHS)

borpanos C.H., UBanoB O.Il., KynpusnoBa A.B. XonogunbpHas TexHuka. CBOMCTBa BEIIECTB:
Cnpas. — M.: Arponpomusaar, 1985. — 208 c.

Tepmoaunamuyeckne cBoiicTBa Bo3ayxa. /B.B. CerueB, A.A. Baccepman, A.Jl. Koznos u ap.
M.: U3n-Bo crannapros, 1978. — 276 c.

Kypnan «XonogunbHas TEXHUKA».

Pecypcw um[)opmauuouuo-meﬂekommyuukauuonuoﬁ cemu «Hnmepnem»

Hayunas anekrponnas Oubianoreka eLIBRARY.RU: [caiit]. URL: http//www.elibrary.ru;
Kamuatckuii rocynapctBenHbiii yuusepeurer: [caitt]. URL: http//www.kamchatgtu.ru;
http://www.holodilshchik.ru;

http://www.alfalaval.ru;

http://www.danfoss.com/ru-ru.

Memoouueckue ykazanus

Capaiikuna W.I1. TepmonnHaMuka u temaoMaccooOMeH: Meronnyeckue ykasaHHs M0 HU3yde-
Huto aucuumuiuael / W. I1. Capaiikuna. — IlerponaBnoBck-Kamuarckuit: Kamuatl' TV, 2018. —
73 c.

7. METOAUYECKHUE YKA3AHUA J1JISA OBYUYAIOIIIUXCS
IO OCBOEHUMIO JTUCHUITJIMHBbI

HpI/I N3YUCHUN JUCHUIIIMHBI PCKOMCHAYCTCA HCIIOJIb30BATH MCETOJAUYCCKHE YKAa3aHUSA (Ca—

paiikuna W.I1. TepmoauHamuka u TeruiomaccooOMeH: Metoanueckue yKa3aHus 0 U3y4eHHUIO JTUC-
mumuesl / W T, Capaiikuna. — IlerponaBnoBck-Kamuarckuit: KamuatI'TVY, 2018. — 73 c.) xoto-
pbI€ COEpIKaT:

KpPaTKYI0 XapaKTepUCTUKY AUCIUIIINHBL,
LEIU ¥ 337]a41 U3yYEHUS TUCLIUILINHBI;

co/iepaHue AUCIUIUINHBL,

coJiepaHue, BapuaHThl 3aJaHUN U METOJIMYECKHE PEKOMEHJIAlMU 10 BHIIOJIHEHUIO PACUETHO-
rpadudeckux padboT (KOHTPOIBHBIX PabOT ISl CTYJACHTOB 3a0YHOM (OPMBI 00yUEHUS);
MepeveHb BOMPOCOB K MPOMEXKYTOUHON aTTeCTAllMU (PK3aMEHY);

PEKOMEHIYEMYIO JTUTEPATYPY.
CopnepxaHue NPaKTUYECKUX 3aHATUH W METOAMYECKHE DPEKOMEHJAIMH [0 BBINOJIHEHHIO

MPAKTUYCCKUX SallaHI/Iﬁ 10 U3y4acMbIM TEMAM TaKXE COACPKATCA B METOJUUYCCKHUX YKA3aHUAX I1O
HU3YUCHUIO JUCIHUIIINHBI.
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8. KYPCOBOM IMPOEKT (PABOTA)
He npenycmotpeHo.

9. MEPEYEHh TH®OPMAIIMOHHBIX TEXHOJIOT A,

NCITIOJIB3YEMBIX ITPH OCYHIECTBJIEHUU OBPA3OBATEJIBHOI'O ITPOIECCA
IO JMCIAIIVIMHE, BKJIIOYAS ITIEPEYEHDB ITPOI'PAMHOT'O OBECIIEYEHU A

N HHOPOPMALIMOHHO-CITPABOYHbLIX CUCTEM

[lepeuens  mporpaMMHOrOo  OOECIEYEHHUs, HCHOJB3YEeMOro  NIpPU  OCYHIECTBICHHUU

06paSOBaTeJ'IBHOFO mpouecca:

-ITaker P7-oduc (P7-Hoxyment, P7-Tabnuma, P7-ITpe3enrarust)
[lepeuens MHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM:
enuHas nH(opmMaonHas oopa3oBarenbHas cpena yauepcurera « JMOC Kamuatl TV »;
JJIEKTpOHHAs OMOIMOTEeUHas! CUCTEMA;
Hay4JHas dJeKkTpoHHas oubnuoreka eLIBRARY.RU;
3JICKTPOHHBINA KaTaJIOT HAYYHO-TeXHU4YecKkor onbmmoTexku Kamuarl ' TV.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHbI

MarepuanpHO-TeXHHUECKass 0a3a Juis OCYIIECTBICHUS O00pa30BaTENBFHOIO IMpolecca o

JTUCHUIIIMHE, UMeromasics B pacropsbkennn Kamuatl TV :

JUISL TIPOBEICHUS 3aHITHHA JICKIIMOHHOTO THUIMA, MPAKTHYCCKUX (CEMUHAPCKHX) 3aHATHH,
TPYNIOBBIX W WHAMBUAYAIbHBIX KOHCYJIbTAI[Mi, TEKYIIET0 KOHTPOJIS M IPOMEKYTOYHOM
aTTecTalluu, CIelHaTu3upoBaHHas yueOHas ayautopus 3-205 ¢ KOMIUIEKTOM yueOHOU Mebenu;
JUIE  CaMOCTOSATENIbHOW paboThl  oOywaromuxcs — ayauropusi 3-208, oOopynoBanHas
KOMIUIEKTOM yueOHOU Mebeny;
YUTANBHBIN 321 1 OMOJIMOTEYHBIE KaTaJOrH HayYHO-TexHHueckor oubmmoreku Kamuarl TV,
MYJIbTUMEINITHOE 000pynoBanue (HOyTOYK, TPOEKTOP).

[lepeueHs MPOTrpaMMHBIX MPOAYKTOB, HCIIOJIB3YEMBIX NPH TPOBEIACHHH PA3JIMYHBIX BHJIOB

3aHATUU

IOpe3eHTalMl IO TeMaM Kypca «TepMogMHaMM4YecKHe NPOLECCHl HACAIBHOIO rasay,
«TepMogHaMUYECKHE UKIIBI TEIIIOTEXHUYECKUX YCTPOMCTB.
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JlomosiHeHnsi M U3MeHeHHs B padoueil mporpamme 3a / Y4eOHbIi roj

B pabouyro nmporpaMMy no JUCLMILIUHE Tepmoounamuxa u meniomaccoooMen

JUTSL HAIIPABJICHUS (HH)

16.03.03 «Xonoounvras, Kpuocennas mexHuKa u cucmembl
CHEIUATBLHOCTH (TEH)

JIcUsHeobecneyerusy

BHOCATCA CICAYIOIIHUE JOIMOJIHCHUSA U U3MCHCHMUS:

I[OHOJIHGHI/I?I 1 U3MCHCHUSA BHEC

(nomxuocth, ©.1.0., monnuce)

Pabouast mporpaMma nepecMOTpeHa 1 0JJ00peHa Ha 3acelaHuu Kadeapbl TMO

(HarMeHOBaHHe Kadeapbl)

[Ipotokomn Ne OT « » 20 o

3aBenyromuii kadeapoit

« » 20 2.

(TroxrHCH) (®.1.0.)
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