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1.10esm, 3a/jauu ¥ IVIAHHUPYeMble pe3y/IbTaThbl 00y4YeHHUs 10 AUCIUTIHHE

OCHOBHBIMH LeJIAMH U3yUueHUs AUCLUTUIUHBI « TepMoMHaMUKa U Terjionepeaua» sSBSIOTCS
- MO/ITOTOBKA CTY/IeHTa K /1eITe/IbHOCTH B COOTBETCTBUM C KBa/IM(PUKALMOHHOW XapaKTepUCTUKOU
T10 HanpaBJ/IeHUIO;
- OCBOEHHMe OCHOBHBIX 3aKOHOB T€PMO/IMHAMUKH, 0COOeHHOCTeH 1 061acTelt X pUMeHeHus, -
- 3HAKOMCTBO CO CII0CO0aMu TiepeHoca TerI0Thl ¥ UX OCHOBHBIMHU 3aKOHAMMU.

OcHoOBHBI€ 3aJJa4ud U3yueHus JUCLIUTIMHBI « TepMoMHaMUKa U TeTuiornepejaua»
- (dopMupoBaHWe 3HAHWN W yMeHUl, HEOOXOJUMBIX [JiI CaMOCTOSATEbHOrO0, 000CHOBAHHOTO M
apryMeHTHPOBaHHOTO BbIOOpa MeTO/IOB pelleHWs TPUKIAAHbIX 337lauy TEePMOAWHAMHUKU U
Teruionepesauy;
- 03HAKOMJIeHHe C TIPUHLUTIOM PaboThl OCHOBHBIX TEIJIOTEXHUUECKHUX YCTPOMCTB;

Obyuenne mo auciuyiiHe «TepMoAMHAMUKA U Terioriepejaua»
dbopmHpoBaHre Y 00yUarIUXCsl CIeAYIOINX KOMITeTeHLU:

HarpaBleHO Ha

Ko 1 HauMeHOBaHHe KOMITeTeHIHI

I/IHI[PIK&TOPBI AOCTHIKEHHUA

KOMIIeTeHI[HH
OIIK-5 CriocobeH ncrionb30Bath ocHoBHbIe | MIOTIK-5.1. 3HaeT OCHOBHBIE
3aKOHOMEpPHOCTH, [eMCTBYIOLe B Tpoliecce | 3aKOHOMEPHOCTH, AeMCTBYIOLUe B TpoLiecce
W3rOTOBJIEHUS] MAllIMHOCTPOUTE/TbHBIX W3rOTOBJIEHUSI MAaLLIMHOCTPOUTETbHBIX
n3gennii TpebyeMoro KauecTBa, 3aZlaHHOTO u3genuii TpeOyemMoro KauecTBa, 3a/JaHHOTO
KOJIMYeCTBa MPY HaMMeHbILUX 3aTpaTax KO/IMUecTBa TpU HaWMEHBIIMX 3aTpaTax
00I1IeCTBEHHOTO TPYZA 00I1IeCTBEHHOTO TPy
NOIIK-5.2. HWcrons3yer OCHOBHBIE
3aKOHOMEPHOCTH, JIeMCTBYIOIMe B MpoLecce
W3rOTOBJIEHUS MaIlMHOCTPOUTETbHBIX
u3genidi TpeOyeMOro KauecTBa, 3aJJaHHOTO
KOJMYecTBa TIpM  HaWMEHBIIMX 3aTpaTax
00I1IeCTBEHHOTO TPy/a
NOIIK-5.3. Bnageer HaBbIKaMH
W3rOTOBJIEHUSI MaIlMHOCTPOUTETbHBIX
u3genuii TpeOyeMoro KauecTBa, 3aJJaHHOTO
KO/JIMYecTBa TIpM HaWMEHBIIMX 3aTpaTax

o0I1IeCTBEHHOTO Tpy/ia

1. MecTo AMCHMIUIMHBI B CTPYKType 00pa3oBaTe/IbHO# MPOrpaMMbIl

MucuuriiHa «TepMoivHaMMKa U Teruioriepejjaya» OTHOCUTCS K yueOHBbIM JJUCLIATITMHAM
obsi3arenbHOM uactu Goka Bl «/lucuunavHel ¥ MoAynu» 00pa3oBaTesibHON POTrpaMMBbl
«CpefcTBa aBTOMaTH3anyy ¥ 0a3bl JAHHBIX [J1s1 TPOEKTUPOBAHKS TEXHOIOTHUECKHUX TIPOU3BO/ICTBY»
HarpaBsieHnsi 15.03.05 KoHCTPyKTOPCKO-TeXHOJOTUYecKoe oOecrieueHre MallMHOCTPOUTETBHBIX
TIPOM3BO/ICTB, KBa/MUKaIys (CTerneHb) — bakamaBp.

OcBoeHre auCLMIIMHBEI «TepMoZiHAMUKa U Teruionepefaya» B 3-M ceMecTpe HeoOXOAUMO AJIst
TOC/Ie[yOLL[er0 OCBOEHUsI AUCLUIIMH «IIpoliecchl U arrapaThl OTPaC/Iu».

2. CTpyKTypa M cojepiKaHue JUCLUIINHbI
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OO0111ast TPYZA0EMKOCTD AUCIUTTUHBI COCTABJISIET 2 3aUeTHBIX eMHUIIBI (72 yaca).

2.1  Bujpl yueOHOI paGoThI H TPY/J0EMKOCTD

2.1.1. OuHo-3a0uHas ¢opma obyueHus

Ne Buj; yue0HOM paboThI Komiaecrso Cewmectpet
n/n 4acoB 4
1 | AyauTopHbIe 3aHATHA 18 18
B ToMm uucre:
1.1 | Jlekuuu 8 8
1.2 | CemuHapckue/ipakTUUeCKue 3aHATUSA 10 10
1.3 | JlabopaTopHble 3aHSTHS - -
2 | CamocTosTeIbHasA paboTa 54 54
B ToMm uucre:
2.1 | Hokmnaz, coobireHue
3 | IIpoMexxyTouHasi aTTecTalus
3auet/aud.3aueT/3K3amMeH 3ayer 3auer
Hroro 72 72
2.2 TemaTnuecKuil IVIaH U3y4YeHUS AUCHHUILIMHBI
2.2.1. OuHasi-3a0uHast popma 00yueHUs
TpyaoeMKOCTBb, yac
AyautopHas pa6ota
C
No Pa3genbl/TeMbl eMHHap aMoct
n/n AUCLIUTL/IMHBI cKkue/ abopar| paktu | OfITeN
Cero | exiu OpHbIe | ueckasi | bHas
u MPAKTH | e nozaror| pador
eckue
3aHATUS & oBKa a4
1.1 | IIpenmeT u MeTO[, TEPMOAVUHAMUKH. 6 0 4
1.2 | TepmoguHamuueckue TPOLIeCChl 6 0 4
W/JieanbHbIX Ta30B
1.3 |II 3akoH TepmMOAUHAMUKUA  [Jis | 6 1 0 4
0bpaTUMBbIX u HeobpaTUMBIX
TIPOLIECCOB.
1.4 | KpyroBbie NpoLeCChl WX LUAKIIbL. 6 1 1 4
1.5 | TermoobwmeH. 6 1 1 4
1.6 | TeruiOrpoOBOJHOCTD TpU 6 1 1 4
CTal[MOHADHOM PEeXXUMe.
1.7 | HecTtaupoHapHasi TETIONPOBOAHOCTb. 6 1 1 5
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1.8 KOHBEKTHMBHBI  TeI/IOOOMEH,  ero 6 1 1 5
BU/IbI

1.9 | MexaHu3sM B3aUMOJEUCTBUSL MEXAY 6 0 1 5
JKAJKOCTBIO U TIOBEPXHOCTHIO
TBEpZOro Tesa.

1.10 | TerviooTmaua TPy BBIHY>KJEHHOM 6 0 1 5
JIBIDKEHUHU.

1.11 | TennooTgaua rpu cBOOOZIHOM 6 0 1 5
JIBIDKEHUMU.

1.12 | Tensi000MeHHBIE anmapaThI. 6 0 1 5

Hroro 72 8 10 54

2.3 CopepxaHue AUCIHUIIMHBI

Pa3pen 1. [TpegmeT u MeTof, TepMoiiHaMUKU. OCHOBHbIE TepMOAUHaMUUecKre GyHKI[UHU. 1 3aKOH
TePpMOJVHAMUKMA W €ero uvacTHble ciayuyad. [lapameTpbl WJeanbHOro rasa. Tepmuueckue U
KaJlophuecKue rapameTpbl. YpaBHeHUe COCTOSIHUSA MZeanbHOro rasa. TeruioeMkocTs. VIcTuHHasA u
CpefiHsisi TeTUIOeMKOCTh; TeIJIOeMKOCTh M300apHOr0, W30XOPHOTO W TIOJIMTPOITHOTO TIPOLIECCOB,
ypaBHeHHe Matiepa; MaccoBasi, 00beMHast U MOJIIPHAsi TEIJIOEMKOCTh, CBSI3b MEXK/y MacCCOBOU M
MOJISIDHOM TeTJI0eMKOCThIO.
Pa3pen 2. TepmoanHaMuuecKye MpoLIeCChl M/eajbHbIX ra30B. PaBHOBeCHble U HepaBHOBeCHbIE,
obpatuMbie ¥ HeobpaTWMble TIporjecchl. [TOMUTPOITHBIM TIpoIjecC Kak Haubosiee 001ul, ero
yacTHbIe Cydad. Pabouasi ¥ TeryioBasi UarpamMMbl, W300pakeHHe TIPOIeCCOB. Pacuer mpoijeccoB
W/lea/IbHOTO ra3a (pacueT HaualabHbIX U KOHEYHBIX [1apaMeTpOB, OMNpe/iefieHr e TePMOAUHAMUUeCKHUX
¢byHKLMIA, pabOThI ¥ TETIOTHI).
Pazpen 3. II 3akoH TepMOJWHAMHUKKA MJii OOpaTUMbIX W HEoOpaTHMBIX TIPOI[ECCOB.
Marematrueckoe BbipakeHWe II 3akoHa (MPUHLMI CYL[ECTBOBAHWS U BO3PACTAHUSI SHTPOIMHM).
DOopMyJIMPOBKU BTOPOT'O 3aKOHa.
Pa3pen 4. Kpyroebie mpoliecchbl Wid [UK/ILL [IpsiMble U oOpaTHbIe HUK/IBL. OlleHKa
3((eKTHBHOCTH LIMKJIOB TEIJIOBBIX JIBUraTesield U X0NIOAWIbHBIX ycTaHOBOK. Lukn KapHo kak
5Ta/IHHbIM C TOUKU 3peHust Tepmuueckoro KII/, ero qoctouHcTBa U He0CTaTKKU. LIMK/IbI peanbHbIX
TeT/IoBbIX ABUraTeseit: Otro, [uszens u TpuHkiepa.
Pa3pen 5. Termoo6meH. OCHOBHBIE TIOHSATHS U OTIpe/iesieHust. Bupl TerioobmeHa.
TennonpoBoaHocTh. ['Mnore3a ®ypre. uddepeHijpanbHoe ypaBHeHHEe TeT/IONPOBOAHOCTH.
Y c/10BUSI OJTHO3HAUHOCTH.
Pa3pgen 6. TeryionpoBOgHOCTh MPHU CTallMOHAPHOM pexxume. PeltieHue auddepeHIuaabHOTO
yPaBHEHUSI TEIJIONPOBOJAHOCTH C YUeTOM I'PaHAYHBIX yC/I0BUW. OripefiesieHUe /151 TIJIOCKOU U
LWIMH/PUUECKOM CTEHOK IIJIOTHOCTH TEIJIOBOTO MOTOKA U pacrpe/iesieHus: TemrepaTyp no
TOJILL[MHE TIpU rpaHnyHbIX ycioBusx [ u Il poga. Kputnueckuit auameTp U30/LUNA LIATUHIPU-
YeCKUX CTEHOK.
Pa3jen 7. HecraijoHapHasi TerionpoBogHOCTb. Teopus nogo6wus. [TonyueHue urcen @ypobe 1
buo. PelieHue 3aau HeCTaLMOHAPHOW TeM/IONPOBOAHOCTH /1J1s1 TVIACTUHBI Y LIWIMHAPA C TIOMOILIBIO
HOMOTPaMM.
Pa3gen 8. KoHBeKTUBHBLIN TeryiooOMeH, ero BUbl. 3akoH HeroToHa —PrxMaHa.
uddepeHiranbHble ypaBHEHUS] KOHBEKTHBHOTO TEIJIOOOMeHa — ypaBHEeHHE SHEPTHU, YPAaBHEHHUS
JBVDKEHUS U CTUIOIHOCTH. KpuTepuu KMHeMaTHUUeCKOro U TeTIOBOro 1oo0usl.

1.1.1 Pa3pgen 9. MexaHu3m B3aUMOJEeHCTBUA MeX/y )KUJKOCTHI0 U TIOBEPXHOCTHIO

TBepAoro tesia. OCHOBBI TeOPUH MOTPAHNUYHOIO CJIOA .

[TonsiTHe 0 AMHaMUUECKOM U TEIJIOBOM MOTPaHUYHBIX CJ10siX. [Ipe/icTaB/ieHre O CTPYKType
TypOyJIEHTHOTO MOTPAHUYHOTO CJIOS.
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1.1.2 Paspen 10. TemiooTjaua Npyu BHIHY)K/AEHHOM /IBH)KEHUH.
I'mppoanHamuueckas crabumsanus. [Ipodunb ckopoctu. Kputepuii ®@pyza. Uncno Diinepa.
Kpurepuu I1eksne u [Ipanatas. Yucno Hyccenbta. [Ipoduib TeMnepaTypbl B yCIOBUSIX
TeryI000MeHa MeK/1y TIOBEPXHOCTBIO TBEP/IOTO Tejla U IIOTOKOM JKUIKOCTH.
[TpomonbHOe obTeKaHUe TIaCTHUHBI. TeueHue )KUAKOCTHU B TpyDax pa3mMuyHOTO CeueHusl.
[TortepeuHoe ob6TekaHue UIUH/pPA. SIBIeHUe oTpbIBa. Vi3MeHeHue Ko3dduiueHTa TeraiooTjaun
10 TIepUMeTpY TorepeuyHo-00TekaeMoro uumuHapa. [lyuku Tpy6. CTpyKTypa 060011eHHbIX
yPaBHEHUH.

1.1.3 Pa3pen 11. TenyiooTAaua npu CBOOOJHOM JABH)KEHHH.
Mexanu3smsl niporjecca. @opmel ABKeHus B 6ombiiiom obveme. Kputepuu INanmuines, Apxumesa,
I'pacroga. Ctpykrypa 0600111eHHOTO ypaBHeHus [/l pacueTa MHTeHCHBHOCTH TeIylIoo0MeHa.
KoHBeKTHBHBIH Terna000MeH B OrpaHUUeHHbIX POCTPAHCTBAX.
Pazgen 12. Tensioo0MeHHbIe ammaparbl. Kiaccudukauusi TeriooOMeHHBIX anmapaTtoB. CXeMbl
JBIWKEHUsl  TelJIOHOCUTesllell B TerlooOMeHHbIX — ammapartax. OripefiesieHue  cpefjHero
TeMIlepaTypHOro Haropa. [IpyHIuMI pacyeTa peKyrepaTHBHBIX TeIJI000MeHHBIX arapaToB

24 TemaTHKa CEMHHAPCKHUX/MIPAKTHYECKUX U JIa00PAaTOPHBIX 3aHATHI

2.4.1. CemuHapcKHe/nIpakTHYecKHe 3aHATUSA

2.5 TemaTuka KypCcOBBIX MPOEKTOB (KypPCOBBIX padoT)
He nipegycmotpeHo

3. YuebHo-MeTOANUECKOe U HH(OpMaLOHHOE 00ecreueHe

3.1 Hopmarusnsbie foKyMeHTBI H I'OCThI
He npegycmotpeno

3.2  OcHoBHas /MTEpaTypa

e lcauenko B.II., Ocunosa B.A., Cykomen A.C. Termonepezaaua.
M.: DHeprus, 1969

e KupwuiuH B.A., CorueB B.B., llleiinavH A.E. TexHuueckas
TepMoJrHaMUKa. -M.: U3patensckun jom MOU. 1979.

e [OpnaeB b.H. «Texnuueckast TepmogrHaMuKa. Terionepegaya».
M.: Briciias mkosa, 1988
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3.3 /[lonoysiHMTe/IbHaAA IMTEpaTypa

1.KpacHomekos E.A., Cykomen A.C. 3agaynuk 1o teruionepeaauve. M.:Oxeprus, 1980.
2. [Tokycaes B.I'. IIpakTukyM 110 Teruionepezgave. -M.:3x-s0 MI'YU3, 2009.
3. 3osotoB B.A. ITpakTuKyM 110 TepmoguHamuke. M. —-M31-80 MI'YID,

3.4  DneKTpoHHbIe 00pa3oBaTe/IbHbIE PeCypChI
He npegycmotpeno

3.5 JlunmeH3uoOHHOe W CBODOOAHO  PpacIpoCTpPaHsieMoe  MPOrpPaMMHOe
obecreueHue
He nipenycmoTpeHo

3.6 CoBpemeHHble npodeccHOHA/IbHBIE 0a3bl JaHHBIX U WH(OpPMaIMOHHbIE
CIIpaBOYHbIE CUCTEeMbI
He npegycmotpeno

4, MarepHuajibHO-TeXHHYECKoe o0ecreyeHHe
Kadbenpa TuHIIII o6sasaeT MarepuanbHO-TEXHUYECKOH 0a3oi, obecreunBaroiiei

NpOBe/IeHWe  BCEeX  BUJOB  JIEKIIMOHHBIX, TIPaKTHUeCKUX W  JIabOpaTOpPHBIX  3aHATHH,
TIPelyCMOTPEHHBIX YUeOHBIM IJIaHOM T10 IaHHOW W JPYTHUM JUCIUITHHAM.

KommnbroTepHbIit Ki1acc (akynbreTa obecrieurBaeT BHITIOJTHEHHE BCeX BU/IOB IPOrPaMM U BBIXO/]
B UHTEpHeT.

bubmioteunbiii  ¢oHA ~— obecrieunMBaeT  CTY/eHTOB ~ HEOOXOAMMBIMH  MCTOYHHUKaMH,
TiepeurCcIeHHbIMU BhIIIIe.

MatepuanbHO-TexHHUYecKasi 6a3a MockoBckoro ITosMTexa COOTBETCTBYET [1eHCTBYIOIIUM
CaHUTApPHBIM U TIPOTUBOIOXXAPHLIM HOPMaM U TpaBUjIaM.

5. MeTtogueckye peKOMeH/ aluu

5.1 Mertoauueckue peKoMeHAaLH JUIst nperno/jaBaresis no
OpraHu3anuy 00yJeHHst
HaHHbIl  pa3fen Hacrtosiled paboueil mporpamMmbl —TMpegHa3HauyeH [jis  HAUMHAIOIIWX
Tperio/jaBaresiell ¥ CIeIMaJuCTOB-TIPAKTUKOB, He UMEIOIIMX OTIbITa MPero/iaBaTebCKOi paboThl.

HOuciynHa «TepMoAMHaAMUKa W Terioriepejiaua» SIBJSIeTCS 00s3aTesIbHON AMCIMTUIMHON
BapUaTHBHOW dYacTH yueOHOro IulaHa U  obecrieunBaeT  3aBepiieHHe  (OPMHPOBAHUS
KOMITETEHTHOCTH B TECHOM CBSI3U C BXKHEUIIUMHU JUCLIMTUIMHAMU 0a30BOM U BapUAaTUBHOM dacTei
yueOHOro I/1aHa.

B ycnoBusix ~ KOHCTpYMpOBaHMsSI ~ OOpa3oBaTe/NbHbIX  CHCTEM  Ha  TMPHHLUMAX
KOMITETEHTHOCTHOTO TIOZIXO/la TPOM30LUIO0 KOHIIENTYajJbHOe W3MeHeHWe pOJIM TpernoiaBareris,
KOTOPBIN Hapsily C TPAJMLIMOHHON POJIbI0 HOCHTEJISI 3HAHWsI BBIMOJHSET (HYHKLUIO OpraHu3aTopa
HAy4YHO-TIOMCKOBOM pabOThl CTyZieHTa, KOHCY/JbTaHTa B TpoLieAypax BbiOOpa, 00paboTKM u
WHTepIpeTauyuyu WH(opMaruy, HeoOXOAWMOHW [Jisi TPAaKTUUeCKOro JeWCTBUS W [aJbHeMIero
Pa3BUTHS, UTO /I0JDKHO 00si3aTe/IbHO YUUTHIBATHCS TIPU MTPOBEJEHHUN JIEKLUOHHBIX W ITPAKTHUYeCKUX

O coBepILIEHCTBOBAHUHM HOPMATHUBHOTO U y4eOHO-MeTojuuecKoro obecriedeHysi 06pa3oBaTeIbHOIO IpoLiecca
Ucn.: T.C. JleyxunHa
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CTpyKTypa U TIOC/IeZiloBaTeTbHOCTh TIPOBeZieHUs JIEKIIMOHHBIX 3aHSATHM U TPaKTHUeCKUX
3aHATUN TI0 JUCIUTUIMHE TIpe/CTaB/eHa B MPUIOKEHMM 1 K HacTosiel paboueli mporpamme.
[IpoBefieHHe TIPaKTUUYECKUX 3aHSATUH OPUEHTHPOBAHO HA UCMOMAb30BaHWe 3aflaHuN /s
MPAKTUUECKHX 3aHSTHH M0 AUCLUATITMHE « TepMoAMHaMUKa U Teruiornepeauar.

[MogpobHOe cozep)kaHWe OT[e/NbHBIX pa3fesioB JUCHUIUTMHBI  «TepMoguHaMUKa U
Teruionepejaua» pacCMaTpUBaeTcs B 1.4 paboyeli MpOrpaMMBI.

LlenecoobpasHble K TPUMEHEHHWI0O B paMKaxX [AWCLUIUVIMHBI — «TepMoJuHaMHKa U
Teruionepejaua» oOpa3oBaTe/ibHbIe TEXHOJIOTHH U3/I0XKEHBI B I1.5 HaCTosIIel paboyeli IpOrpaMMBI.

[TpyuMepHbIe BapyaHThI 3a/laHUM AJisi TIPOMEXYTOYHOT0/ UTOTOBOTO KOHTPOJISL U TlepeyeHb
BOIIPOCOB K 3K3aMeHy IO [AWCLUIUIMHe mpefcTaBieHbl B cocTaBe ®@OC Mo [JUCLUIUIMHE B
[Tpunoykenuu 2 K paboueii mporpamme.

[TepeueHb OCHOBHOW W [OTIOJTHUTENBHON JIUTEpAaTypbl W HOPMAaTUBHBIX JIOKYMEHTOB,
HeOOXO/MMBIX B XOZe TIperojlaBaHusi AUCLUIUIMHBI «TepMoAMHaMHKa U Terliorepe/auay,
TpuBeZieH B I1.7 HacTosimedd paboueil mporpammebl. IlperozaBarento ciaefyeT OpPHEHTHPOBATh
CTYZIeHTOB Ha MCII0/Ib30BaHUe COBPeMeHHOW yueOHOM U CIIpaBOUHOM JIUTepaTyphl TIPY MOATOTOBKE
K TIPOMEXYTOUHOM W WTOTOBOM AaTTeCTAlldd W BBIMIOJIHEHWIO pacueTHO-Tpaduueckux paboT mo
JVCLIUTITUHE.

5.2 MeTtoanueckue yKa3aHHUA /sl 00y4YarOIUXCSA M0 0CBOEHHIO JUCIUILTMHBI
JIeKIIMOHHbIE 3aHATHs TIPOBOJSATCS B COOTBETCTBUMM C COJlep)KaHMeM HacTosield paboueit
MpPOTrpaMMbl ¥ TIPEJICTABJISIOT COOOW W3/I0XKEHHEe CBeIEHHWM O TIPUMEHEHWH OCHOBHBIX 3aKOHOB
TepPMO/IMHAMUKHU U Terljiornepeiau K pa3paboTKe TeXHUUECKHX Y KCIUTyaTallMOHHBIX ITapaMeTpOB
JeTajie v y3/10B U3/|e/Ii MallIMHOCTPOEHUS TPH UX MPOEKTUPOBaHHH.

[TocerrieHure IEKIUOHHBIX 3aHATHH SIB/IIETCS 00s13aTe/TbHBIM.

PerynsipHoe TOBTOpeHWe MaTepurasa KOHCIIEKTOB JIeKLIMM IO KaKOMYy pa3fie/ly B pamKax
MOJATOTOBKA K TPOMEXYTOYHBIM M WTOrOBBIM (pOpMaM aTTeCTallMd 0  JUCLIUTUTUHE
«TepMoZMHaMUKa M Terlionepe/iaua» sIB/ISETCS OJHKMM W3 Ba)KHEUIIMX BHUOB CaMOCTOSTeTbHOM
paboThI CTyJeHTa B TeueHHe, HeOOXOAMMOM /i KaueCTBEHHOMW TIOATOTOBKU K MIPOMEXXYTOUHOU U
WTOTOBOM aTTeCTaldy 10 JUCLUIIHE.

B xoze nekmuii 00yuaromyMcsi peKOMeH Ty eTCsI:

- BeCTH KOHCIIeKTHpOBaHMe YyuyeOHOro marepuana. JlomyckaeTcss KOHCIIEKTHPOBaHHe
JIEKIJMOHHOT'O MaTepuaJsia MMICbMeHHBIM U KOMITBIOTEPHBIM CITOCOO0M.

- oOpaiath BHUMaHUe Ha KaTeropuu, ¢opMyJIMPOBKH, paCKPhIBAIOILMe CO/lePyKaHue TeX WIn
WHBIX IBJIEHUH U MPOLIeCCOB, HAyUHbIe BBIBOZBI M ITPAKTUUYECKHe PEKOMEeH/IAl[|H 10 UX
TIPUMEeHEeHHUIO;

- 3aJaBaTh TPero/jaBaTe/t0 YTOUHSOIIYEe BOTIPOCHI C IIe/TbI0 MPABU/ILHOTO TTIOHUMaHMS
TeOopeTHUUeCKUX TI0JI0’KeHHUH, pa3pellleHus CTIOPHBIX CUTYal[|il.

JKenateslbHO OCTaBUTH B PabOUMX KOHCIIEKTaX TIOJsl, HA KOTOPBIX BO BHEAyJUTOPDHOE BpeMsI
MO>KHO cCJleflaThb TIOMETKM U3 DPeKOMeHJOBaHHOW JIUTepaTyphbl, [AOTOJHSIOIIMEe MaTepuasl
MPOC/IyIIaHHOM JIeK[MM, a TakKKe TOAUepKUBAOI[e OCOOYH0 Ba)KHOCTh TeX WIM WHBIX
TeOpeTHUUeCKUX TI0JI0’KeHUH.

Jlns yCremHoOro OBJIZieHHsT KypcoM HeoOXOAWMO TMoceljaTh BCe JIEKIMH, TaK Kak
TeMaTHUeCKU MaTepuas B3auMOCBsSI3aH MeXy COOOM.

[TpakTHUYeckoe 3aHATHE — 3TO aKTHBHAasi popma yueOHOro mpoijecca B By3e. [Ipu moAroToBke K
MPaKTUYeCKUM  3aHATHSIM ~ oOydJaroiemMycsi HeoOXOJUMO U3yuuTh OCHOBHYH JIUTepaTypy,
03HAKOMUTLCSI C [JIOTIOJITHUTebHOW JIMTepaTypoi, yueCcTb peKOMeHJAluM T[pero/jaBaTesisl.
[MpakThyeckre 3aZlaHWsl BBITIOJMHSIOTCS OOyUYarOMIMMHUCS B ayJAWTOPUSIX M CaMOCTOSITENBHO.
[MpakTuueckoe 3ajjaHue OLIEHWBAeTCS TI0 KpUTepUsiM, TpefcTaB/ieHHbIM B [IpuioxkeHun 2 K
paboueii iporpamme.

O coBepILIEHCTBOBAHUHM HOPMATHUBHOTO U y4eOHO-MeTojuuecKoro obecriedeHysi 06pa3oBaTeIbHOIO IpoLiecca
Ucn.: T.C. JleyxunHa
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[TpoBefieHMe TIPAaKTUUYECKUX 3aHSATHHN T0 JUCHUIUIMHE «TepMoAWHaMUKa W Terliorepeaava»
OCyILeCTB/IsIeTCS B (hopMaX, OMUCAHHBIX B MyHKTe 5 HaCTosIel pabouei mporpaMmmal.

[MocelrieHre MpaKTUUECKUX 3aHATHUN U aKTUBHOE yuyacThe B HMX SIB/SIeTCS 00si3aTe/bHbIM.
[TponyCK TpaKTHUeCKUX 3aHSATHM 0e3 YBa)KUTE/JbHBIX TPUUWH Ja)Ke TPU YCAOBUH OTJIMUHOU
paboThI Ha OCTABILLMXCS 3aHATHUSX BjiedeT 3a COO0N HEBO3MOKHOCTh aTTeCTaLUH 10 AUCLUITUHE T10
WTOraM CeMecCTpa.

[TogroToBKa K TIpaKTUUYeCKUM 3aHATUsAM 00si3aTesibHO BK/IOYaeT B ce0si U3yuyeHue
KOHCITEKTOB JIEKI[MOHHOT'O MaTepHasa [ijisi afleKBaTHOTO TTIOHUMaHUs YCJIOBHS U CIIOCO0a pelieHwst
3aJlaHUM, 3arylaHUPOBAHHBIX TMperofiaBaTesieM Ha KOHKPeTHOe TIPaKTHUYeCcKoe 3aHsTHe.

6. DoHJ OLIeHOUYHBIX CPeJCTB

6.1 MeToabl KOHTPOJIS U OLIEeHUBAHUA Pe3y/IbTaTOB 00yUeHHs

[TpomeskyTouHast arrectaiss oOydaromuxcs B (opme 3auéTa MPOBOAUTCS TIO
pe3ysibTaTaM BBITIOJIHEHUSI BCeX BHAOB yueOHOW paboThbl, TpeayCMOTPeHHbIX
yueOHBIM TUIAHOM TI0 JJaHHOW AMCHUATIIMHE (MOYJI0), TPH 3TOM YUMTHIBAIOTCS
pe3y/abTaTbl TEKYILero KOHTPOJIg YCIeBaeMOCTU B TeueHue cemecTtpa. OljeHka
CTereHd MIOCTYPKEeHHsI OO0Yyuarol[UMHCS TIJITAHUPYEeMbIX pe3y/bTaTOB OOyueHUusi I10
JUCLUTUIMHE (MOJy/IF0) TIPOBOJAMUTCSI TIperojiaBaTesieM, BeAyIIUM 3aHSTHS 10
JUCLIUTUIVHE (MOAYJ/IH0) METO/IOM SKCIepTHOM OljeHKHU. [1o uToram rpomexyTouHOU
aTTeCTallyd 10 AUCLUIUIMHe (MO/y/H0) BBICTAB/SIETCS OLlEHKA «3auTeHO» WIU «He
3aUTeHO».

Buz paboTsi @dopma 0TUETHOCTH M TeKYILLero KOHTPOJIS
OdopMneHHble OTYeTHl (PKypHaa) TPaKTHUYeCKUX(71ab0paTOPHBIX)
IIpakTrueckue paboT, TpeAyCMOTpPeHHBIX paboueil MPOrpaMMOl JUCLUIUIMHBI C
paboTsI OTMEeTKOM Mpero/iaBaTesisi «3auTeHO/He 3aUTeHO0», eC/IU BbITIOJHEHbI U

otopmsieHbI Bce pabOTHI.

KonTponbHast pabora | CpeACcTBO MPOBEPKU YMeHUI MPUMEHSITh MOAy4YeHHble 3HAHUS /st
pellleHys1 3a/ja4 ONpeie/IeHHOr0 TUIIA 110 TeMe WK pasfeny.

6.2 IlIkasa ¥ KpUTEPHHU OL[eHUBAHUA Pe3y/IbTAaTOB 00yUeHUs

6.2.1 IlIkana oueHNBaHUA MPAKTHYECKON PadOTHI

| [ITkana oLeHWBaHKS | Ornvcanue

O coBepIIIeHCTBOBaHNN HOPMAaTUBHOT'O U yueGHO-MeTO/IecKoro obecreueHust 06pa3oBaTeIbHOTO IIpoLiecca
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3aureHo He BbimonHeHb! TpeOOBaHMSI K HalMCAaHWIO U 3allUTe TMPAaKTHUeCKON
paboThI: HempaBUIbHO OdopMieHa paboTa, HeMPaBUILHO MOACUUTAHbI
3HayeHus1, He c()OPMYIMPOBAH BBIBOZ,.

He 3auteHo BeirosHeHbl Bce TpeOoBaHMSl, HO C HeJo4yeTaMU: He3HAaUYMUTe/bHbIE
oumbk B odopmieHrH pPabOTh, HETOUHOCTH B (HOPMYJIMPOBKE
BbIBO/IOB. IIpaBU/IbHO NO/ICYNTaHb] 3HAUEHUSI.

6.2.2 IIIka/1a oLleHUBAaHUA KOHTPO/IbHON PaboThI

[ITkasa orjeHUBaHUS OnmcaHue

3auTeHo OtBeTbl fgaHbl Ha Bce 3aaHus. CTyleHT [JeMOHCTpUPYeT 3HaHUs
TEPMUHOB, yMeHHe TpaBUIbHO WX  IPUMEHsTh,  CII0cobOeH
aHaM3UpoBaTh, 00001aTh (PaKTUUECKUI U TeOPeTUUeCKUM MaTepual,
(dopMyMpyeT KOHKpDeTHble BbIBOJbl, YCTaHaB/IMBaeT IPUYMHHO-
C/le[JCTBEHHbIe CBSI3U. YMeeT apryMeHTHMpOBaTb CBOK) TOUKY 3pEHMUS.
Ilpu »sTOoM MoryT OBITH [OMYyIIeHbl He3HauuTe/lbHble OLIMOKH,
HETOYHOCTH TIPY BBITIOJIHEHUU 3a/IaHUH.

He 3aureHo He BbImosiHeHO ofHO WM Gosee 3ajaHuil. CTy[eHT [JeMOHCTPUpPYeT
HETOUHOe U HeroJHOe 3HaHHe TEePMUHOB, He yMeeT HX IPaBU/IbHO
NIPUMEHSITh, He CIoCOOeH aHa/lM3upoBaTh, 00001aTh, /e/1aTh BHIBO/BI
[J1s1 TIPAaBU/IbHOTO OTBETA Ha BOTIPOCHI 3a/laHUH.

6.3 OneHouyHble cpeacTBa

6.3.1. Tekymmii KOHTPO/Ib
6.3.2IIpuMepbI KOHTPO/IBHBIX PadoT MO AUCHHIUIAHE «TepMoguHaMHUKa U Tenionepeaaya»

3adanue 1.
1. Bosayx npu gaBnenuu P1=4,5 6ap, pacmmpsisice agrabatHo g0 P2=1,2 6ap, oxmaauncs ao
t2=-45 °C.
Haiimu:
@ Haua/JbHYI0 TEMIEPATypy
@ pabory, coBepiieHHYIO 1KT Bo3/yXa
N306pa3uTh niporjecc B p-v u T-s KOOpJrHaTax.

2. MaHomeTp rapoBoro KoT/ia 1oka3bIBaeT jlaBieHue 2 6ap.
[Toka3aHnue maHomeTpa 778 MM pT.CT..

CuuTasi ap CyXyM HacChIIL[eHHbIM, OTIPe/Ie/ITh er0 TeMIIepaTypy, YAelbHbli 00beM 1
SHTAJIBITUIO.

3adaHue 2.
1. 1xr Bo3zmyxa ripu Temneparype t1=15 °C. v HayaIbHOM ZiaBneHnu pl=16ap

azuabaTHO CKUMaeTcs fio 86ap.
Hatimu:

O coBepIIIeHCTBOBaHNN HOPMAaTUBHOT'O U yueGHO-MeTO/IecKoro obecreueHust 06pa3oBaTeIbHOTO IIpoLiecca
Ucn.: T.C. JleyxunHa
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@ KoHeuHbIli 00beM BO3yXa

@ KOHEuHYIO TeMIepaTypy Bo3zyxa

@ paborTy mporjecca

M306pa3uth mporiecc B p-v U T-s KoopAWHaTax.

2. OnpepenuTts neperpes BOASHOIO Mapa, ecyiv ero temreparypa 151,8 °C, a mgaBineHue
5 Bap.

3adaHue 3.
1. Kucnopoa maccoii 10Kr paciimvpsieTcst U30TepMUUeCKU Mpy t =150 °C. HauanbHOoe
nasnerve 1,5MIla. [Tpu pacurmpenun ra3 npousBogut paboty A=303k/x.

Haiimu:

@ /aBJieHUe B KOHLIe poLiecca pacllipeHus
@ 1i3MeHeHHe SHTPOMUU rasa.
M300pa3uth mipoijecc B p-v 1 T-s KoOpAWHaTaX.

2. OmnpepenuTs KOJMYECTBO TeIl/la, 3aTpauuBaeMOoro Ha reperpes 1 Kr BJIaKHOI'O apa
ripu gaBneHnu P = 100 6ap u cremneru cyxoctu X = 0,98 mo Temriepatypsi t =480°C.

3adaHue 4

1. B pesepByape eMKOCTLIO 25M> HAXOUTCS a30T MIPU [aB/IeHUN
730 MM.pT.CT. ¥ TeMreparype t1=10 °C. B pe3yabTare no/Bo/ia Tervia JaBjieHue a3oTa BO3pOC/Io [0
23,5aT™.

Haiimu:

@ KOJ/IMUeCTBO IO/IBEJIEHHOTO TeTlla;
@ 1i3MeHeHUe YHTa/bIIMU U SHTPOIIHH.
M306pa3uth mporiecc B p-v U T-s KoopuHaTax.

2. OmpefenuTb SHTANBINIO ¥ BHYTPEHHIOK SHEPTHI0 BIKHOTO Tapa npu P =13 6ap u
crernieny cyxoctu X = 0,98.

7.3.1.2 TemMbl IPaKTHYECKUX PadOT MO JUCHMILIUHE «TepMoarHaMUKa U
Teruionepejaya»

TemarrKa npakTHUeCcKUx paboT u3noxeHa B MyHKTe 3.4.

7.3.2. IIpoMexxyToUyHas aTTecranus

7.3.2.1. Boripockl K 3a4eTy Mo AUCLUIVIMHE « TepMOoAMHaMUKA U Terionepeaayva»

TepMmoarHaMUuecKye TlapaMeTpbl. Pabouee Tesio.

TepmogrHaMHUueckas: CUCTeMa.

YpaBHeHUe COCTOSIHUSA U/ieaIbHOrO rasa.

. IlepBbIii 3aKOH TepMOJHAMUKH. BHyTpeHHsist sHeprus. PaboTa.

VipeanbHblii ras. Y paBHeHUs TeIJIOEMKOCTH B MHTepBasie Temrieparyp. TennoeMKoCTb Ipu

TIOCTOSTHHOM /IaBJIEHUH U TIPU TIOCTOSTHHOM 0ObeMe. Y paBHeHHe Matiepa.

O coBepILIEHCTBOBAHUHM HOPMATHUBHOTO U y4eOHO-MeTojuuecKoro obecriedeHysi 06pa3oBaTeIbHOIO IpoLiecca
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OHrTasbvs. Pacuer u3aMeHeHUs SHTa/IbITUM.

OHTponus. PacueT ©U3MeHeHUs SHTPOIUH.

I'padrueckoe n300pakeHre pabOThI U TeryIOThl Ha. V-P 1 S-T auarpammax.
TepMoarHaMUYeCKHe TTPOLIeCChl HeaabHOTO Ta3a: M30X0PHBIN, N300apHbBIN, N30TePMUUeCKHIA:
OCHOBHbIe COOTHOLIeHUs nTapameTpoB. V-P u S-T nuarpammsl.

ApmabaTHBIH TIpoIiecc: OCHOBHbIE cooTHoIeHus. V-P u S-T mguarpamwel.

MOJIMTPOMHOTO OpoLecca.
Bropoti 3akoH TepMogrHaMuKU. OCHOBHbIE ()OPMY/IMPOBKK. MaTeMaThUuecKoe BblpakeHue
BTOPOI0 3aKOHA TePMOJWHAMUKH [J1s1 KPYTOBBIX TTPOLIECCOB.

Kpyrossle 1iporieccs! Ui HUKIIbL.

[Tpsimoii obpatumblil Lykn KapHo. TepMudeckuii K.I1. /. LUK/Ia.

OO6paTHbIi 1[uKA KapHo. XonoauibHbii Ko3hdUIHeHT.

Teopema KapHo.

Hukn ABC ¢ moaBOAOM TeruioThl Ipy V = const.

Hukn IBC ¢ nogsoAoM TerioTsl pu P = const.

Hukn ABC co cMeluaHHbIM MOJBOOM TeIIOTHI.

Harnertanue rasos u napos. IlopiiHeBol Komnpeccop.

LIuK ra30TypOMHHON yCTaHOBKH.

[Tyk/1 BO3AYLIHOM KOMIIPECCOPHOM X0JIOAU/IbHOW yCTaHOBKH.

. YcnoBusi (ha3oBoro paBHoBecusi. @a30Bble repexo/pl.
24.
25.
26.
27.
28.
29.
30.
31.

CBolicTBa peasbHbIX ra3oB.
BopsHoii map. ITapoobpa3oBaHue MpH MOCTOSTHHOM /IaBJ/IEHHH.
P-V, S-T, I -S auarpamMmsbl BOASHOIO Mapa
[TapoBbie mporiecchl: 1300apHbIH, W30XOPHBIA, U30TePMUUYECKHH U aZiiabaTHBIN.
YpaBHenue Knaiinepona-Knay3uyca.
Hwkn Penkuna. P-V, S-T, I —S guarpammsl.
Buel nepeHoca Tersiotsl. TeMrniepaTypHoe 1oJjie ¥ TeMnepaTypHbIM FpaZiueHT.
TernionpoBoaHOCTb. ['MnioTeza @ypre. KoadduieHTt TenionpoBogHoCTU. TepMuueckoe
COTPOTHMBJIEHHE TEeIJIONIPOBOAHOCTH. [11I0THOCTE TeryioBOro notoka. TenyoBoi NMOTOK.
OuddepeHiLianbHOe ypaBHeHYe TEJIONPOBOAHOCTU. Y paBHeHUe Pypre. YpaBHeHue Jlariaca.
YcnoBust 0fHO3HAYHOCTH. ['paHruHbBIe yCIOBUSI.
[Tepeniaua TernioThl Yepe3 MJIOCKYIO CTEHKY IPY I'PaHUUHBIX YCIOBUSX 1- poa.
OnpejeneHyvie IIOTHOCTY TeIJIOBOTO MOTOKA Yepe3 MHOT'OC/IONMHYIO MJIOCKYIO CTEHKY.
TeryionpoBOAHOCTE Yepes IJIOCKYH0 CTeHKY IPU rpaHUuHbIX ycioBusax 111-poaa.
Kosdduiment tenionepesaun. OnpesiesieHre TeMIiepaTypbl Ha MOBEPXHOCTSIX CTEHKH.
TennonpoBOAHOCTb Uepe3 LUINHAPHUYECKYI0 CTeHKY IpY I'PaHUYHBIX YCIOBUSIX 1-poja.
JIvHelHasl TJIOTHOCTD TeIJIOBOr'0 MOTOKa /151 OIHOC/IOMHOM ¥ MHOTOC/IOMHOM
LIWIMH/PUYECKUX .CTEHOK. Y paBHeHVe pacrpe/ie/ieHusl TeMIlepaTyphbl 0 TOJILL{HHe
LWIWNHPUUECKON CTEHKH.
TenonpoBOAHOCTS Uepes LUINHAPUYECKYI0 CTeHKY IpY IPaHUUHBIX yC10BUsAX 111-ro poga.
JInHelHbIN KO3 PULMEHT Teruionepeaud. JIMHelHas TVIOTHOCTh TEMNJIOBOTO MOTOKa.
KoHBeKTHBHBIN TeTyio00MeH. . Bu/ibl KOHBEKTUBHOTO TeTioobMeHa.

YpaBHeHne HetoToHa-Puxmana. KosdduieHT Teriootauu, ero Gpu3nyeckruii CMbICII.
IuddepeniranbHble ypaBHEHUS] KOHBEKTUBHOT'O TeIJIO0OMeHa.
Kpurtepuu rojo61st KOHBEKTUBHOTO TeryioobMeHa U UX (pr3UUeCcKUid CMBICII.
O6o00611eHHbIe YPaBHEHUS TETUIOOTJAUH.

yuHaMyueCKUM MOrpaHUUHbIN C/IOM.
TernoBOU MOrpaHUYHBIN CJIOH.
CoOTHOLLIeHKE TOJILMHBI TEMJIOBOTO ¥ AMHAMUYECKOT O TTOTPaHUYHBIX CJIOEB.

O coBepILIEHCTBOBAHUH HOPMaTHBHOTO U yueGHO-MeToqiueckoro obecrieueHust 06pa3oBaTe/IbHOrO Mporjecca

Ucn.

: T.C. Jleyxuna

np 2098248
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47. O600111eHHbIe ypaBHEHUS TTPY 00TeKaHUH TJIACTUHBI TIOTOKOM JKUJKOCTH.

48. TeruiooOMeH NPy BBIHYKJEHHOM TeUeHHH KUJKOCTH B TpyOax. O600IIieHHbIe ypaBHEeHMUSI.
49. TerytooOMeH Tpu MoriepeuyHoM o0TekaHuu Tpy0. O6006IieHHbIe YpaBHEHHSI.

50. TerytoobmeH mipu morepeyHoM 00TeKaHUH Tyuka Tpy0. O6001IeHHbIe YpaBHEHMSI.

51. TermoobMmen Tipu cBoOOAHOM KOHBeKLIMHA. O00011leHHbIe YpaBHEHMUS.

52. CBoOO/iHAsI KOHBEKIUS B OTPaHUUYEHHOM 00beMe.

53. TerioobMeH U3 TydeHHEM.

O coBepILIEHCTBOBAHUHM HOPMATHUBHOTO U y4eOHO-MeTojuuecKoro obecriedeHysi 06pa3oBaTeIbHOIO IpoLiecca
Ucn.: T.C. JleyxunHa
na 2098248
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