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1. Hean, 3a1a4u ¥ UIAaHUPYeMBble Pe3yJIbTAThI 00y4eHHs M0 TUCIUIIHHE

OCHOBHBIMH LEJSIMU U3YUEHUS TUCUUILINHBI «TepMOoauHaMUKa U TEIUIONepeaaday sABIsSOTCS
- TIOJITOTOBKA CTY/ACHTA K JICATEIBHOCTU B COOTBETCTBHH C KBATH(DPHUKALMOHHON XapaKTEePUCTUKON
110 HAIIPaBJICHHUIO;
- OCBOCHHE OCHOBHBIX 3aKOHOB TEPMOJMHAMUKH, OCOOCHHOCTEH 1 001acTei NX NPUMEHEHHUS, -
- 3HAKOMCTBO €O CII0COOaMU MepeHoca TEIIOThI U MX OCHOBHBIMH 3aKOHAMH.

OcHoBHbBIE 321a4M U3YYEHUS TUCHUIUINHBI « TepMoimHaMuKa U Terionepeiadar
- (opMupoBaHHe 3HAHUN M YMEHUH, HEOOXOOUMBIX U1 CaMOCTOSATEIBHOr0, 0OOCHOBAaHHOIO U
apryMEHTHPOBAaHHOTO BBIOOpa METOJOB pEIICHUS TMPHUKIAIHBIX 33Jad TEPMOJMHAMUKUA U
TEIUIONEPEIauH;
- 03HAaKOMJIEHHE C IPUHIUIIOM pabOThl OCHOBHBIX TEIUIOTEXHUYECKUX YCTPOUCTB;

OO6yuenre mo muciuuinHe «TepMoaMHAMHMKA U TEIJIONEpeaavay HampaBieHO Ha
(dhopMUpOBaHHE Y 00YIAFOIIMXCS CIICTYIOIINX KOMITETCHITUH:

Kox u HauMeHOBaHHMe KOMIIETEHIIHIA NHauKaTopbl A0CTHKEHHS
KOMIIETEHI[HH
OIIK-5 CrocoOeH ucmob30BaTh OCHOBHBIE HOIIK-5.1. 3Haer OCHOBHBIE
3aKOHOMEPHOCTH, JICHCTBYIOINIUE B TIPOIecCe | 3aKOHOMEPHOCTH, JECHCTBYIONINE B IIpOIecce
M3TOTOBJICHHS MAIIIMHOCTPOUTEIBHBIX HU3TOTOBJIEHHS MAaIIHHOCTPOUTEIbHBIX
U3JIeuii TpeOyeMoro KadecTBa, 3aJaHHOTO U3JIenid  TpeOyeMOoro KadecTBa, 33JaHHOTO
KOJIMYECTBA MPY HAMMEHBIIINX 3aTpaTax KOJIMYECTBA IPM HAUMCHBIIMX  3arparax
00IIIeCTBEHHOTO Tpy/a 00IIIeCTBEHHOTO TpyJa
NOIIK-5.2. Hcnons3yer OCHOBHbIE
3aKOHOMEPHOCTH, JCHCTBYIONIME B TPOIIECCE
W3TOTOBJICHUS MAaIIMHOCTPOUTENBHBIX

M3JIeIii TpeOyeMoro KadecTBa, 3aJlaHHOTO
KOJIMUECTBA TMPH HAUMEHBIIUX  3aTpaTax
00I11eCTBEHHOTO TpyJa

HMOIIK-5.3. Bnaneer HaBBIKAMH
U3TOTOBJICHHS MAaITHHOCTPOUTEITBHBIX
M3JIeii  TpeOyeMoro KadecTBa, 3aJlaHHOTO
KOJIMUECTBA TMPH HAUMEHBIIUX  3aTpaTax
0O0IIECTBEHHOT' O TPy

2. MecTO0 AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hucuumnuna «TepMonuHaMuka W TeIJIONepenaday OTHOCHTCS K Y4YEOHBIM JIUCIUTUTMHAM
o0s3arenpHOM yacTu 610ka b1 «/{ucuumnianael 1 MoTyTn» 00pa3oBaTenbHOM nmporpamMmel «CpencTaa
aBTOMaTHU3allin " 0a3el JaHHBIX JJII MPOCKTUPOBAHHUA TCXHOJIOTMYECKHUX TIPOU3BOACTB»
HamnpasieHus 15.03.05 KoHCTpyKTOPCKO-TEXHOJIOTHYECKOE O0ECTeYeHHE MAITMHOCTPOUTEIHHBIX
MIPOU3BO/JICTB, KBaTH(pUKAIUs (CTENIeHb) — OaKanaBp.

OcBoeHne AUCHUIUTUHBI «TepMoauHAMUKA U TEIJIonepeaaday B 3-M ceMecTpe HeoOXOIuMO IS
MOCIIEAYIOLIEro OCBOeHUs AMCcIUIIINH «IIporeccs! u anmapaThl OTpaciny.

3. CTpyKTypa u coaepxkaHue TUCHUILTHHBI



OO011ast Tpy10€MKOCTh TUCIMIIMHBI COCTABIISIET 2 3aYETHBIX eIUHMIII (72 Jaca).

3.1  Bwuabl yueOHoii paGoThI M TPY10€eMKOCTH

3.1.1. Ogno-3a04Has popma oOyueHus

Ne . KosingecTBo CemecTphbl
Bupa yueoHoii padoTbi
n/n 4yacoB 4
1 | AyauTopHble 3aHATHSI 18 18
B tom uncre:
1.1 | Jlexuun 8 8
1.2 | CemuHapcKkue/mpakTHICCKUE 3aHATHS 10 10
1.3 | JlaGopaTopHbIe 3aHATHS - -
2 | CamocrosiTesibHasi padora 54 54
B Tom uncie:
2.1 | doxnan, cooOIeHue
3 | [IpomexyTouHas aTTeCTANUSA
3auer/mud.3auer/IK3aMeH 3ayer 3a4er
Hroro 72 72
3.2 TeMaTnuecKkni NJIAH U3yYeHUS TUCITUTIUHBI
3.2.1. Oynas-3aouHas popma oOydeHus
TpyroeMkocTsb, yac
AynurTopHas padora
C
Ne Pa3nennl/TeMbl eMUHAp amocr
/i NHCIHILTHHb cxute/ abopar| paxkTh | OATE]
Cero | exiu OpHBIC | YecKkasi | bHasi
u MPAKTI | amwt | mogroT padot
ecKre
3aHATHUS & opia a
1.1 | Ilpeamer u METOA TEPMOTUHAMUKH. 6 1 0 4
1.2 | Tepmoaunammuueckue MIPOIIECCHI 6 1 0 4
HJICATbHBIX Ta30B
1.3 |II 3akoH  TepMoaAMHAMHKH s | 6 1 0 4
00paTUMBIX " HEOoOpaTUMBIX
TIPOLIECCOB.
1.4 | KpyroBblie npomecchl WIH UKIIBL. 6 1 1 4
15 | TemnooOmeH. 6 1 1 4
1.6 | TemonpoBOAHOCTH npu 6 1 1 4
CTAallMOHAPHOM pEXKHME.
1.7 | HecraunoHapHas TEII0NPOBOIHOCTb. 6 1 1 5




1.8 | KOHBEKTUBHBIA  TEIJIOOOMEH,  €ro 6 1 1 5
BHIBI

1.9 MexaHu3M B3aUMOJCHCTBUS MEXIY 6 0 1 5
YKUJIKOCTBIO u MTOBEPXHOCTHIO
TBEPJIOTO TeJa.

110 | Terutootnaya MNpH  BBIHYXKICHHOM 6 0 1 5
IBYDKEHUM.

1.11 | Termwroormaya pu CBOOOIHOM 6 0 1 5
IBIDKEHUM.

1.12 | TemsiooOMeHHBIE aNIIAPATHI. 6 0 1 5

Hroro 12 8 10 54

3.3  Conep:xanue TUCIAILIAHBI
Paznen 1. [lpeamer u Mmetox TepmoanHaMuKi. OCHOBHBIE TEPMOANHAMHIYECKUE QYHKIUH. 1 3aK0H
TEepMOJAMHAMUKM M €ro 4yactHble ciydau. [lapamerpel wuaeanbHoro rasza. Tepmuueckue u
KaJIOpUUYECKUE MapamMeTphl. Y PaBHEHUE COCTOSHHS MIEabHOro rasa. Temnoemkocts. McTrHHas u
CpeIHsisl TEIUIOEMKOCTh; TEIIOEMKOCTh HM300apHOr0, M30XOPHOTO U IMOJUTPOIHOTO MPOIECCOB,
ypaBHeHHE Maiiepa; MaccoBasi, 00beMHass ¥ MOJSIpHAs TEIUIOEMKOCTH, CBSI3b MEXKIy MAacCOBOH U
MOJISIPHOU TEIJIOEMKOCTBIO.
Pa3znean 2. TepmoauHamuueckue HpoLEcChl WICAIbHBIX Ta30B. PaBHOBECHbIE M HEPABHOBECHBIE,
oOpatumble U HeoOpaTuMble npoiiecchl. [lonuTpomHbIi npolecc Kak Haubosee oMMl €ero YacTHbIE
cirygan. Pabodas 1 TerioBas iuarpamMmebl, H300paskeHue mpolieccoB. PacueT mporeccoB uaeanbHOro
raza (pacyeT Ha4aJlbHbIX U KOHEYHBIX MapaMeTpoB, ONpeAelicHUE TEPMOJIUHAMUYECKUX (PYHKIIHIA,
paboTHI U TETUTOTHI).
Pa3nea 3. |1 3akoH TepMoaMHAMUKH JUTsl 0OpaTHUMBIX U HEOOPATUMBIX IIPOIECCOB. MaTemMaTuyeckoe
BbIpakeHue [l 3akoHa (MpUHUMI CYIIECTBOBAHUS W BO3pAacTaHUs SHTponuu). PopMyIHUPOBKU
BTOPOI'0 3aKOHA.
Pasnen 4. Kpyrossie nporieccol uinu ukibl. [Ipsmbie u oOpaTHbie UKIbL. OlleHKa
3¢ (EKTUBHOCTH LIMKJIOB TEIJIOBBIX ABUraTeNeil n XonoamibHbIX ycTaHoBoK. [{ukn KapHo kak
ATaJHHBIN ¢ TOUKHU 3peHus Tepmuyeckoro KIIJI, ero noctonHcTBa M HeOCTaTKU. [L[MKIIBI peanbHbIX
TeroBbIX asurareneil: Orro, Juzens u Tpunknepa.
Pa3nea 5. TermooomeHn. OcHOBHBIE IOHATHS U oTipesenaeHus. Buabl Tennoodmena.
TennonpoBonHocTs. ['unoreza @ypre. AuddepenunanbHoe ypaBHEHHE TEIIONPOBOJHOCTH.
VYcnoBust OTHO3HAYHOCTH.
Pazgen 6. TerionpoBoJHOCTH NMPH CTallMOHAPHOM pexuMe. Pemenne auddepennnansHoro
YpaBHEHHUSI TEIJIONPOBOJHOCTH C YY€TOM I'PaHUUHBIX yciaoBUi. OnpenenaeHue JUisl IIIOCKON 1
LMJIUHIPUYECKON CTEHOK INIOTHOCTH TEIJIOBOTO MIOTOKA U PaCIPENeNIEHUs TEMIIEPATyP 10
ToJNIIUHE MpH rpaHnyHbIX yenoBusax | u 11l poga. Kputnueckuit nuamerp U30ISUH HUAIHHIPU-
YECKUX CTEHOK.
Pazaen 7. HecranmonapHas TerionpoBogHOCTh. Teopus nogo6us. [lomyyenue uncen @ypbe u
buo. Pemenue 3a1a4 HeCTallMOHAPHOM TEILIONPOBOAHOCTH JUIS IUNIACTUHBI U LIMJIMHPA C IOMOIIBIO
HOMOIPaMM.
Pa3znen 8. KouBekTUBHEIN TEII000MeH, ero BUALL. 3akoH HeloToHa —PrxMaHa.
Juddepennnanbable ypaBHEHUS! KOHBEKTUBHOTO TEIIOOOMEHA — ypaBHEHUE SHEPTUH, YPaBHEHUS
JBYDKEHUS U CIUTOIIHOCTH. KpuTepuu KMHeMaTHYecKoro ¥ TeIIOBOro Mo 100usl.
Pa3nen 9. MexaHu3M B3aHMOJEHCTBUS MEXKIY )KHIKOCTHIO U IOBEPXHOCTHIO TBEPAOrO TeJia.
OCHOBBI TCOPHHM MOTPAHUYHOTO CJIOF .
[TonsiTHE O IMHAMHUYECKOM U TEIUIOBOM MOTPaHUYHBIX cllosX. [IpeacraBienue o cTpykrype
TypOyJIEHTHOTO IIOIPAaHUYHOTO CIIOSL.




Pa3nen 10. TennooTaaya npu BbIHYKIEHHOM JIBHKEHUM.

IMuapoauHamudeckas ctadbmmmsanus. [Ipoduis ckopoctu. Kpurepuit @pyna. Uucio Ditnepa.
Kpurepuu Ilexne u [panarns. Yucno Hyccenbra. [Ipoduins TemnepaTypbl B yCIOBHSIX
TEII000MEHa MEeX/1y IIOBEPXHOCTHIO TBEPJOTO TeJa U MOTOKOM KHJIKOCTH.

[TpononbHOE 0OOTEKaHUE TUTACTHHBI. TedueHue KUAKOCTH B TpyOaxX pa3InyHOTO CEYCHUSI.
[Tonepeunoe ob6Tekanue nuaMHApa. SBieHue oTpbiBa. MizmeHnenune ko uiivenTa TernaIo0TAauu
0 NIEpPUMETPY MonepeyHo-00TeKaeMoro nuinHapa. [lydku Tpyo. CTpykTypa 00001IIeHHBIX
YpaBHEHUM.

Pa3nea 11. Temnoornaua npu cBo00JHOM IBUKEHHH.

Mexanu3msl iporiecca. @opMbl IBHKEHHS B 00JbiIoM o0beMe. Kpurtepuu [Nammies, Apxumena,
I'pacroda. CtpykTypa 0000LUICHHOTO YpaBHEHHS Ul pacyeTa HHTEHCUBHOCTH TEINIOOOMEHA.
KoHBeKTHBHBIH TEINIOOOMEH B OTPaHUYEHHBIX POCTPAHCTBAX.

Pazgen 12. TemuioodMennble annapatbl. Kiaccudukanms TermiooOMeHHBIX anmapaTtoB. CXeMsl
JBIDKEHUS] ~ TEIUIOHOCHUTENIeH B TEIUIOOOMEHHBbIX  anmapatax. OmpeneneHue  CpeaHero
TemneparypHoro Hanopa. [IpuHIun pacuera peKynepaTUBHBIX TEIUIOOOMEHHBIX aIlapaToB

3.4  TemaTuka ceMUHAPCKUX/MPAKTHYECKUX U JIAOOPATOPHBIX 3aHATHIA

3.4.1. Cemunapckue/mpakTuyecKue 3aHATHSA

3.5 TemaTnka KypcoBbIX NIPOEKTOB (KYPCOBBIX padoT)
He npenycmoTtpeno

4, YuebHO-MeTOoAN4YecKoe M HHPOPMAITMOHHOE o0ecTieueHne

41 HopmatuHble 1o0kyMeHTBI 1 OCThbI
He npexycmorpeno

4.2  OcHoBHasi IUTEpaATYpa

1. KyseBanos, B. C. Texnuueckas TepMoJuHaMuKa : yaeOHuK ais By30B / B. C. Ky3eBaHos,
I'. C. 3akoxypuukona, C. C. 3akoxxypHukoB ; moa peaakiuei B. C. Ky3zeBanoBa. —
Mockga : M3narensctBo FOpaiit, 2026. — 152 ¢. — (Briciiee oOpa3oBanue). —

ISBN 978-5-534-19658-0. — TekcrT : anektponHbIi // OGpa3oBaTenpHas miardopma
IOpaiir [caiit]. — URL: https://biblio-online.ru/bcode/590227



https://biblio-online.ru/bcode/590227

a. JlomoJiHUTeJIbHAs JINTepaTypa

2. «Omenkos, B. B. TemomaccoobmeH : JIabopaTtopHsIil MpakTHKyM : yueOHOoe mocobue / B. B.
Omenkos, C. JI. UBanoB. — Upkyrck : UPHUTY, 2023. — 96 c. — Tekcr : 31eKTpoHHBbI# //
Jlans : anekTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/516527»
(OmenkoB, B. B. TemmomaccooOMmeH : JlabopaTopHbIi pakTHKyM : yaeOHoe mocooue / B. B.
Omenkos, C. JI. UBanoB. — Hpkyrck : UPHUTY, 2023. — 96 ¢. — Tekcr : 31eKTpOHHBI# //
Jlanb : anexTpoHHO-OMOMHOoTeYHas cuctema. — URL: https://e.lanbook.com/book/516527
(mata obopamenus: 24.06.2026). — Pexxum gocTyna: st aBTopu3. nmonb3osateneii. — C. 94.).

a. DJIeKTpPOHHBbIEe 00pa3oBaTe/bHbIE PeCypPChI
DO0P He pazpabdoTtan

b. JIuueH3uoHHoe U CcBOOOJHO  pacHpocTpaHsieMoe NMporpaMMHoOe
o0ecneueHue
He npenycmorpeno

C. CoBpeMenHble NpodeccHoHAILHbIE 0a3bl JaHHBIX U UHGOPMAIHOHHBbIE
CIIPaBOYHbIE CHCTEMbI
He npexycmoTpeHo

5. MarepuanbHO-TEXHHYECKOe o0ecredeHmne
Kadenpa TwuHIIII o6mamaer wmatepuanbHO-TEXHUYECKOW 0a30#, oOecreunBaronieit
MIPOBEJICHUE BCEX BUJIOB JICKIIMOHHBIX, TPAKTUYCCKUX U Ta0OPATOPHBIX 3aHATUH, IPEAYCMOTPEHHBIX
y‘l€6HI>IM IIJIAHOM I10 I[aHHOfI " APYruM JUCHUTIIIIMHAM.
KommsroTepHslii ki1acc akyabTeTa 00ecrieunBaeT BHITOJHEHUE BCEX BHIOB IIPOTPAMM M BBIXO/]
B UHTEPHET.
bubnmoreunsrii  ¢oHgy ~— oOecrieuMBaeT  CTYICHTOB ~ HEOOXOAMMBIMHM  HCTOYHHUKAMH,
MNEPCUYUCIICHHBIMH BBILIC.
MarepuanbHo-TexHudeckass 0aza MockoBckoro IlommTexa COOTBETCTBYET AEHCTBYIOIIMM
CaHUTApPHBIM U MIPOTUBOIIOKAPHBIM HOPMaM U ITPpaBUJIaM.

6. MeTtoauyeckue peKoMeHAANN

6.1 MeToauueckne peKOMeHIAIMY JJIsl MPenoaBaTeJisi 0 OPraHu3alun
o0yueHust
Hauuprii  pasmen Hacrosmied pabodeld TporpaMMmbl  TpEIHAa3HAYeH Il HAYWHAIOIIMX

npernojaBaTeNiedl ¥ CelnaIiCcTOB-TIPAKTUKOB, HE UMEIONINX OTBITA MPENo1aBaTeIbCKOM PabOTHI.

Hucnunnuna «TepMoauHaMuKa W TEIUIONepeaada SIBISETCS 00s3aTeNbHOM AUCITUTUTHHON
BapUaTHBHOW YaCTH yueOHOTO TUIaHa U 00eCTIeunBaeT 3aBeplieHre (OpMUPOBAHUS KOMIIETEHTHOCTH
B TECHOM CBSI3U C BXHEHIITUMU AUCITUTUTMHAMH 0a30BOM M BApUATUBHOW YacTel yueOHOTO TUTaHa.

B ycrnoBusix KoHCTpyHpOBaHHs 00pa30BaTEIbHBIX CUCTEM HA MPHHIIMIIAX KOMIIETEHTHOCTHOTO
MOAX0Ja TMPOU3OILIO0 KOHIENTYyaJIbHOE W3MEHEHHUE POJIM TPerojaBaresisi, KOTOPBIA HapsAIy C
TPaIUIIMOHHON POJIBI0 HOCHUTENS 3HAHWS BBIMONIHSACT (DYHKIIMIO OpPraHU3aTopa HAyYHO-TIOMCKOBOM
paboThl CTy/AEHTa, KOHCYJbTaHTa B TNpoLeAypax BblOOpa, 00pabOTKM M HMHTEpIpeTalun
nHpopManuy, HeoOXOTUMOMN TSI MPAKTHYECKOTO JEHCTBHS U JabHEHIIIETO Pa3BUTHSI, YTO JOJKHO



00s13aTeIbHO YUYNUTHIBATHCS TIPH TPOBEICHUH JICKITMOHHBIX U MIPAKTUYCCKUX 3aHATHH 110 TUCITUTIIINHE
«TepMoauHAMUKA U TEILIOTIEPEIadar
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CrpykTypa M NOCIEIOBATEIbHOCTh IPOBEACHUS JIEKLIMOHHBIX 3aHATHH M INPaKTHYECKUX
3aHATUH MO0 NUCIHMIUIMHE MpPEICTaBlIeHa B NMPWJIOXKEHMH | K HacTosmed pabodyeil mporpamme.
IIpoBeneHne NPaKTUYECKUX 3aHATUH OpPUEHTUPOBAHO HA MCIOJIB30BAaHME 3aJaHUN Ui
IIPaKTUYECKUX 3aHATUH N0 AucuuIimHe « TepMoarHaMuKa U TeIuionepeiadar.

[TongpoOHOEe conmepkaHHE OTIENBHBIX pPa3leoB JUCHUIUIMHBI «TepMonuHamMuka H
TeIuIonepeiaya» paccMaTpuBaercs B 11.4 paboueil mporpaMmsl.

LlenecooOpa3Hple K TNPUMEHEHHWIO B paMKax AUCHUIUIMHBI  «TepMoauHamuka U
TeruIonepeiaya» oopa3zoBaTeIbHbIC TEXHOJIOTUU U3JI0KEHBI B I1.5 HacToAlIeld paboyell mporpaMMsl.

IIpumMepHble BapUaHTBl 33JaHU U IPOMEXKYTOUHOI0/ UTOIOBOTO KOHTPOJS U IEepeueHb
BOIIPOCOB K 3K3aMEHy IO JAMCHUUIUIMHE mpezacTaBieHbl B coctaBe POC mo IUCHUIUIMHE B
[Tpunoxxenun 2 kK paboyeit mporpamme.

[lepeueHp OCHOBHOM M JIONOJHUTENIBHON JIUTEPATypbl M HOPMAaTUBHBIX JOKYMEHTOB,
HE0O0XOAMMBIX B XOZI€ IIpenoJjaBaHus AUCHUILINHBI « TepMoauHaMuKa U Terionepeaadyar, NpuBeaeH
B 1.7 HacTosmiel paboueil mporpammel. [IpenonaBaTento cieayer OpUEHTUPOBATH CTYJACHTOB Ha
UCIOJb30BAHUE COBPEMEHHOM y4eOHOW M CIpPaBOYHOM JMTEpaTyphl MpU IMOATOTOBKE K
MPOMEKYTOUYHOW M WTOTOBOM AaTTECTAlMM W BBIMOJIHEHHUIO pacdeTHO-rpaduyeckux paboT Immo
JTUCLUIIIMHE.

6.2 MeToanueckue yKazaHus JJsi 00yYAIOUIUXCS M0 OCBOSHUIO U CHUTLINHBI
JIeKIIMOHHbIE 3aHATHUs IPOBOAATCA B COOTBETCTBUM C COJEp)KaHUEM HacToslel paboueit
NPOTPaMMBI M TIPEJCTABIISIOT COOOW M3JIOKEHHE CBEICHUH O NMPUMEHEHWH OCHOBHBIX 3aKOHOB
TEPMOJIMHAMMKH U TEIUIONEepeauu K pa3paboTKe TEXHUUYECKUX M SKCIUTyaTallMOHHBIX ITapaMeTpPOB
JieTajiel ¥ y3J10B U3/1€JIUi MAaIlIMHOCTPOEHUS IIPU UX IPOEKTUPOBAHUU.

[Tocemenne TEKIMOHHBIX 3aHITUN SBISETCS 00s3aTEIbHbBIM.

PerynsipHoe noBTopeHHe Marepuana KOHCIEKTOB JIEKIHUH M0 KaxJ0My pas3jieldy B pamkax
MOATOTOBKM K IPOMEXKYTOUYHBIM UM UTOrOBbIM (opmaM aTrrectaiud IO JUCIUILIUHE
«TepmoauHamMuKa U TeIUIoNepesada» SBJISETCS OJHUM M3 BaXHEHIIMX BUAOB CaMOCTOSITEIIbHON
paboThl CTyIeHTa B TE€YEHHE, HEOOXOAUMOMN Il KaYeCTBEHHON MOJITOTOBKU K IMPOMEXYTOUHOHN U
UTOTOBOM aTTECTALMHU IO JUCLUIUINHE.

B xoxe nexuuii 00yyarommumMcsi peKOMeHyeTcs:

- BeCTM KOHCHEKTHpOBaHHME YydeOHoro wmarepuana. Jlomyckaercsi KOHCIEKTHPOBaHHE
JIEKIMOHHOI'0 MaTeprasa MUCbMEHHBIM U KOMIIBIOTEPHBIM CIIOCOOOM.

- oOpamatb BHUMaHHUE Ha KaTeropuH, GOPMYIHPOBKH, PACKPBIBAIOLINE COJEPKAHNE TE€X WIH
WHBIX SIBJICHUH U IPOLIECCOB, HAYYHBIE BHIBO/IBI U MPAKTUYECKUE PEKOMEHAALINHN IO UX
IIPUMEHEHMIO;

- 3a/1aBaTh IIPENOAABATENIO YTOUHSIOIINE BOPOCHI C LEJIbIO MPABUIBHOIO TOHUMAaHUS
TEOPETUYECKHUX MOJIOKEHUH, pa3pEIICHNs] CIIOPHBIX CUTYaIUil.

KenarenpHo OCTaBUTH B pabO4YMX KOHCIEKTaX IOJIs, HA KOTOPHIX BO BHEAYAUTOPHOE BpEMs
MOXKHO cJejaTb IIOMETKH U3 PEKOMEHJIOBAaHHOW JIUTEpaTyphl, JAOINOJHSAIOIINE MaTepual
MPOCIYIIaHHON JIEKIMHM, a TakkKe MOJYEpKHUBAIOUIMEe O0CO0yI0 BaXXHOCTh TEX WM HHBIX
TEOPETUYECKUX TOJIOKEHUH.

JInst  yCTIENIHOTO OBJIQJACHUS KypcOM HEOOXOJMMO TOcCelaTh BCE JIEKIMH, TaK Kak

TEMAaTUYECKUI MaTepHall B3aUMOCBS3aH MEXKIY COOOH.

[TpakTHyeckoe 3aHsATHE — 3TO aKTHBHAas (opma yuyeOHoro npoiecca B By3e. [Ipu moaroroske k
MPAKTUYECKUM 3aHATUSAM O0ydYaroleMycss HeoOXOIMMO H3YYUTh OCHOBHYIO JIUTEpaTypy,
O3HAKOMHUTBCSI C JIOMOJHUTENBbHOM JUTEpaTypoil, ydecTb pPEKOMEHJAIUU IpernoaaBaTess.
[IpakTuyeckue 3ajaHus BBIOJHAIOTCS OOYYaIOIIUMHCS B ayIUTOPUSAX U CAMOCTOSITENBHO.
[IpakTryeckoe 3aJaHre OICHUBACTCS 10 KPUTEPHSIM, ITPENICTaBIeHHBIM B [Ipnioxkennu 2 k pabodeit
IIpOrpamMe.
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[IpoBeneHne NMPakTUYECKUX 3aHATUN 0 IUCLUIUIMHE «TepMoavHAaMMKa M TeIUIonepenadar»
ocymecTBisieTcs B (hopMax, ONMMCAHHBIX B IYHKTE 5 HacTOALIeH paboueil mporpaMmel.

[Tocemenne NpakTUYECKUX 3aHATUN M aKTUBHOE YYacTHE B HUX SBISAETCS 00S3aTEIbHBIM.
[Iponyck NpakTH4eCKUX 3aHATUI O3 YBaXKUTEJIbHBIX PUUUH JJaXKe MPU YCIOBUH OTIMYHON pabOThI
Ha OCTABIIUXCA 3aHATHUAX BIIEUET 32 OO0 HEBO3MOXKHOCTh aTTECTALMU MO JUCHUIUIMHE 0 UTOraM
ceMecTpa.

[TonroToBka K MpPAaKTHYECKHM 3aHATHUSAM 00s3aT€IbHO BKJIIOYAaET B ce0s H3ydeHue
KOHCIIEKTOB JIEKLIMOHHOIO MaTepHaja Julsl aeKBaTHOI'O MOHMMAHUS YCJIOBUS M CIOco0a perieHus
3aJlaHuH, 3aIUIAHUPOBAHHBIX IIPENOAABATEIEM Ha KOHKPETHOE NIPAKTUYECKOE 3aHATHE.

1. DoH/1 O1IEHOYHBIX CPEIACTB

7.1  MeToabl KOHTPOJIS U OLlCHNBAHUSA Pe3yJbTATOB 00y4YeHUs!

[IpomexxyTouHas arrtectanus oOydaromuxcs B GopMe 3a4€Ta IPOBOJUTCS IO
pe3yJibTaTaM BBITIOJHEHUS BCEX BUJIOB YU€OHOM pabOThI, MPEAYCMOTPEHHBIX YYEOHBIM
IUTAHOM TIO0 JIAHHOW JUCIMIUIMHE (MOJYJII0), MPU 3TOM YUYUTHIBAIOTCA PE3yJIbTaThI
TEKYILIETO KOHTPOJS YCIIEBa€MOCTH B TeueHue cemectpa. OlleHKa CTeneHu
JOCTHKEHUSI 00YYAIOIIMMUCS TUIAHUPYEMbBIX PE3YJIbTATOB OOYUECHHS 0 JUCIUTIIMHE
(MOIyNI0) TPOBOAUTCA TMpEMNojiaBaTelieM, BEAYIIUM 3aHSATUS TI0 JUCHUIUIMHE
(MOTYJTI0) METOJIOM DKCIIEPTHOM OIeHKH. [10 uTOraM mpomMeXyTouHOM aTTeCTauu 1o
JTUCITUTUIMHE (MOJYJTI0) BBICTABIISIETCS OIICHKA «3aYTEHOY WM «HE 3a4TEHOY.

Bun paGotst dopMa OTUETHOCTHU U TEKYIIETO KOHTPOJIA
Odopmnennsle oTueThl (KypHall) NPAKTUYECKUX(JAOOPATOPHBIX)
I[IpakTnueckue paboT, HpeayCMOTPEHHBIX paboyeil mnporpaMMoi TUCHMILIMHBI C
paboThI OTMETKOM IpenojaBareisl «3au4TeHO/HE 3aYTEHOY, €CIIM BBIIOJIHEHBI U

0o OopMIIEHBI BCE paOOTHI.

KontponbHas pabota | CpencTBo MpoBEepKH YMEHHH MPUMEHSTHh MOJYyYCHHbBIC 3HAHUS IS
peLICHUs 3a/1a4 ONPEACIICHHOrO THIIA 10 TEME WM pa3lely.

7.2  Illkana v KpUTEpUH OLEHUBAHUS Pe3yJIbTATOB 00y4YeHusI

7.2.1 Ikaja oueHMBAHUSA NPAKTHYECKOH padoThI

| [Ikana oLeHNBaHUSA | Onwucanne
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3auTeHo He BbimosHeHb! TpeOOBaHUS K HAMMCAHUIO U 3aLIUTE MPAKTHYECKOM
paboThl: HempaBWIbHO odopmileHa paboTa, HEMPABUIBLHO MOJCUYUTAHBI
3HA4YEHUs1, He CHOPMYIHUPOBAH BBIBOI.

He 3aureno BeimonHensr Bce TpeOoOBaHMSA, HO C HEJOYETAMH: HE3HAYMTEIbHBIC
om0k B odopMiIeHHH paboThl, HETOYHOCTH B (POPMYIHUPOBKE
BBIBOJIOB. [IpaBHIIbHO MO/ICUNTAHBI 3HAUYCHHSL.

7.2.2 llIkana oueHMBaHHUS KOHTPOJIbHOMH padoThl

[IIxana oneHUBaHUsA Ormcanmne

3a4yreHo OtBetbl gaHbl Ha Bce 3agaHus. CTyIeHT AEMOHCTPUpYET 3HaHHUsA
TEPMHUHOB, YMEHHUE NPABUIBHO UX IPUMEHSATh, CIIOCOOEH aHAJIU3UPOBATh,
0000maTe (QaKTHYECKH W TEOPETHUECKUH Marepuai, (GopMmymupyer
KOHKPETHBIE BBIBOJIbI, YCTAHABIMBACT IPUYMHHO- CJIEJCTBEHHBIE CBSI3U.
YMeeT apryMeHTHpOBaTh CBOIO TOYKY 3peHHs. Ilpu 3Tom moryt ObITH
JIONYLIEHbl HE3HAYUTENIbHbIE OLIMOKHM, HETOUHOCTH IPHU BBINOJIHEHUH
3alaHuM.

He 3aureno He BoimonneHo ogno wiu Oosiee 3amgaHuil. CTyIeHT IEMOHCTPUPYET
HETOYHOE M HEMOJIHOE 3HAaHUWE TEePMHHOB, HE YMEET HX MPaBUIbHO
MIPUMEHATh, HE CIIOCOOCH aHaM3UPOBATH, 0000IIATH, /I€JaTh BHIBOIbBI
JUTSI TIPAaBHJIBHOTO OTBETA HA BOIIPOCHI 3aJIaHUM.

7.3  OueHoYHbIE CpPeICTBA

7.3.1. Tekymuii KOHTPOJIb
7.3.1. IIpuMepbl KOHTPOJIBHBIX PA0OT MO AUCHUIINHE «TepMoAMHAMEKA H TEILIONEPena )

3aoanue 1.
1. Bosayx nmpu nasnenun P1=4,5 Gap, pacuupsisice aquadbatHo qo P2=1,2 6ap, oxnaauics 10
t2=-45°C.

Havmu:

® HayaJIbHYIO TEMIIEPaTypy
® paboTy, coBepIIeHHYIO KT BO3MyXa
N306pa3uts mpotiecc B P-V 1 T-S KOOpIuHATAaX.

2. MaHomeTp mapoBoro KOoTJia MoKa3bIBaeT AaBieHue 2 6ap.
[Tokazanue manomeTpa 778 MM pT.CT..

CuuTas nmap cyXuM HaCBIIIEHHBIM, OMIPEICTUTh €r0 TEMIIEPaTypy, yASIbHBINA 00heM U
OHTAJIBIINIO.

3aoanue 2.
1. 1kr Bo3nyxa nmpu Temmneparype t1=15°C. u HayanbHOM naBieHuu pl=16ap aguadaTHo
CXKUMaeTCs 10 86ap.
Hatimu:
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® KOHEYHBIH 00BhEeM BO3ayXa

® KOHCYHYIO TEMIIEpaTypy BO3ayXa

e paboTy mporecca

N3006pa3uth mporecc B P-V U T-S KOOpAHHATAX.

2. OmpenenuTh meperpeB BOISHOTO MMapa, eciim ero Temmeparypa 151,8°C, a naBnenue
5 Oap.

3aoanue 3.
1. Kucnopoa maccoii 10kr paciupsiercs H30TEpMUUECKU IIPU t =150°C. HayansHoe
nasnenue 1,5MlIla. [1pu pacmmpenuu ra3 npousBoauTt padory A=303k]Ix.

Hauimu:

® JaBJICHHE B KOHIIE MTPOIIECCa PACIIUPEHUS
® U3MEHEHHUE HTPOIINH Ta3a.
N306pa3uts mpotecc B P-V u T-S KoOopAMHATAX.

2. OmpenenuTh KOJIMYECTBO TEIUIA, 3aTPAYNBAEMOT0 HA MEpPerpeB 1 KT BIAKHOTO mapa
npu nasienun P = 100 6ap u crenenu cyxoctu X = 0,98 no remmneparypst t =480°C.

3aoanue 4

1. B pesepByape eMKOCTHIO 25M° HaXOJUTCS a30T HPH JABJICHUH
730 MmM.pT.cT. ¥ Temneparype t1=10 °C. B pe3ynpTaTe nmoaBoja Teria JaBlIeHHEe a30Ta BO3POCIIO 10
23,5atm.

Hauimu:

® KOJMYECTBO MO/IBEAECHHOIO TEIIa;
® M3MCHCHHC DHTAJIBIIMH M DHTPOIIUH.
N306pa3uts nporuecc B P-V U T-S KoopaAuHaTax.

2. OnpenenuTs SHTATBINIO U BHYTPEHHIOIO SHEPTHUIO BIAXKHOTO napa mpu P =13 6ap u
crenenu cyxoctu X = 0,98.

7.3.1.2 Tembl IpakTHYeCKUX PadOT Mo AucuUIIMHEe «TepMoaMHAMUKA U
TEeIuIoTepe1ayar»

TemaTrka mpakTHYECKHX pabOT U3JI0KEHA B TIyHKTE 3.4.

7.3.2. IIpoMe:kyTOUHASI aTTeCTALUSA

7.3.2.1. Bonipochl Kk 3a4eTy no aucuuiuinue « TepmMoanHamMuKka U Teruionepeaadary

TepmoaunaMmudeckue napamerpsl. Pabodee Tero.

TepmoanHaMuueckas CUCTEMA.

YpaBHEHHE COCTOSTHUS HICATBHOIO Ta3a.

. [lepBblii 3aK0H TepMOaAMHAMUKH. BHYTpeHHss sHeprus. Padora.

WneansHelii raz. YpaBHEHUs TEIJIOEMKOCTH B HHTEpPBAJIE TeMIeparyp. TemnoeMKOCTb pH
MOCTOSIHHOM JIaBJIEHUH U TIPU TIOCTOSIHHOM o0beMe. Y paBHeHue Maiiepa.

agkrownE
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OHranbnus. Pacuer n3MeHEHNUs SHTABIINN.

OHnTponus. PacueT n3MeHeHHs SHTPOIHH.

['paduueckoe nzo0paxkeHne padoTel U TerioThl Ha. V-P u S-T nuarpammax.
TepmoauHaMuyeckue Npoueccs HAeaabHOI0 ra3a: M30XOPHbIH, 1300apHbIN, H30TEPMUYECKUI:
OCHOBHBIE COOTHOIICHHUs TapameTpoB. V-P u S-T nuarpaMmsi.

. AnnabaTHBII Mporiecc: OCHOBHBIE cooTHOMeHus. V-P u S-T auarpamwsl.
11.

[TonutponHslii mpouecc. OnpeneneHue nokasarens NoauTponsl. TernnoeMKkocTb
IIOJINTPOITHOTO MpoILiecca.
Bropoii 3akoH TepmoguHaMuku. OcHOBHbIE (POPMYIMPOBKU. MaTeMaTHUeCKO€E BbIpaKeHHE
BTOPOI'0 3aKOHA TEPMOJMHAMUKH ISl KPYTOBBIX IIPOLIECCOB.
Kpyrossie nponeccsl WK HUKIIbL.
[Tpsmoit oOpatumsii uka Kapuo. Tepmuueckuii K.1m. 1. UK.
O6parssiii uks Kaprao. XonoauabHbIi k03D QUIHEHT.
Teopema Kapno.
Huxn IBC ¢ moaBoaom TermtoTsl pu V = CoONst.
Huxn IBC ¢ nmonBogom TemioTsl ipu P = const.
Hukn JIBC co cMemaHHbBIM ITOABOIOM TEILIOTHL.
Harneranue razos u napos. [lopuiHeBoi komipeccop.
[{uki ra30TypOMHHON YCTaHOBKH.
[TyKJ1 BO3YIIHON KOMIIPECCOPHOM XOJIOAWIIBHOM YCTaHOBKH.
YcnoBus hazoBoro paBHOBecus. Da30BbIC TEPEXO/IBL.
CBoiicTBa peajbHbIX ra3os.
Bopsnoii nap. [TapooOpa3oBanue npu MOCTOSTHHOM JaBJICHUH.
P-V, S-T, | -S nuarpamMmbl BOJSHOTO Tapa
[TapoBsle nporecchl: H300apHBINA, H30XOPHBIH, H30TEPMUIECKUN U aarabaTHBIH.
VpaBuenue Knaiinepona-Kiaysuyca.
[{ukn Penkuna. P-V, S-T, | =S nuarpammer.
Bunsl nepenoca TemioTel. TeMiiepaTypHOe 10JI€ U TEMIIEPATYPHBINM IPAaIUEHT.
TennmonpoBonHocTs. 'nnoresa @ypre. Koapduuuent rennonpoBonnoctu. Tepmuueckoe
COIPOTUBIIEHUE TEIJIONPOBOAHOCTHU. [IIOTHOCTE TENIOBOro MOTOKA. TEnnoBOn MOTOK.
JuddepennnanbHoe ypaBHEHUE TEIIONPOBOAHOCTH. Y paBHeHHe Dyphe. Y paBHeHue Jlamaca.
VYcnoBus OTHO3HAYHOCTH. [ paHNYHBIE YCIOBHS.
[lepenaya TemIOTH Yepes MIIOCKYI0 CTEHKY MTPU TPAHUYHBIX YCIOBUAX 1- pona.
OmnpeneneHne IOTHOCTU TEIMJIOBOIO IIOTOKA Y€PE3 MHOTOCIOWHYIO TUNIOCKYIO CTEHKY.
TennonpoBOAHOCTE YEPE3 IUIOCKYIO CTEHKY IPU IPaHUYHBIX ycinoBusx 111-pona.
Koadduuuent tennonepenaun. OnpeeneHue TemMrneparypbl Ha IOBEPXHOCTSIX CTEHKH.
TenonpoBoIHOCTH Yepe3 HMIMHIPUUECKYIO CTEHKY ITPH IPaHUYHBIX YCIOBUAX 1-pona.
JInnelHas MIOTHOCTH TEIIOBOIO MOTOKA JUIsl OJJHOCIIONHON 1 MHOTOCJIIONHOMN
HUAJIMHIPUYECKUX .CTEHOK. Y PaBHEHHE paclpeieeHUs TEMIIEpaTyphl IO TOJIIIHAHE
LUJIUHIPUYECKONU CTEHKH.
TennonpoBoIHOCTE Uepe3 MUIMHAPHUECKYIO CTEHKY NP IPaHUYHBIX ycnoBusx 111-ro poxa.
JIuneitHblit k03¢ duueHT Temonepenauu. JIMHelHas MIOTHOCTH TEIJIOBOTO MOTOKA.
KoHBeKTHUBHEIN TEII000MEH. . BUABI KOHBEKTUBHOTO TEIJIO0OMEHA.

VYpaBuenue Hetotona-Puxmana. Koaggumnuenr rernoornauu, ero pusnueckuii CMbICI.
Juddepenunanbable ypaBHEHUS! KOHBEKTUBHOTO TETJIOOOMEHa.
Kpurepun nogo6ust KOHBEKTUBHOTO TEIUIOOOMEHA M UX (PU3NYECKUN CMBICI.
O06001IeHHbIE YpaBHEHUSI TETIIOOT/IauH.

JInHaMPYeCKHI MOrPaHUYHBIN CIIOM.
TennoBol NOrpaHUYHBIN CIIOM.
CooTHoI1IeHHE TOIIIHUHBI TEIJIOBOIO M TUHAMUYECKOT0 MOTPAaHUYHBIX CJIOEB.
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47. O6001eHHbIe YpaBHEHHUS MTPU 00TEKaHUH TUTACTUHBI TOTOKOM YKUIKOCTH.

48. TemnooOMeH Mpu BBIHYKJICHHOM TEYCHHH KUJKOCTH B TpyOax. O000IIeHHbIE YpaBHEHUS.
49. TertooOMeH Npu nonepeyHoM o0TekaHuu Tpyo. O600IIeHHbIE YpaBHEHUSI.

50. TerutooOMeH npu onepevyHoM 00TeKaHuH ImydKa Tpyo. OO00IIeHHBIC YPaBHECHUS.

51. Termoo6men npu cBoOO1HOM KOHBEKIIMU. OOO0O0IIEHHBIE YpaBHEHUSI.

52. CBoOO1HAsI KOHBEKIIHS B OTPAaHUYEHHOM O0BEME.

53. TermmooOMeH U3ITydeHUEM.



