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1. Hean, 3a0aum ¥ IVIaHUPYeMbIe Pe3yJIbTAThI 00y4eHHs 110 AUCHUILIHHE

OCHOBHBIMH LEJIAMH U3yYEHUS TUCHUIUIMHBIL « TepMOaMHaMKKa U TEIJIoNepe1aday sSBISI0TCS
- IOJITOTOBKA CTYJICHTA K JIEATEIIbHOCTH B COOTBETCTBUU C KBAIM(UKAMOHHONW XapaKTEPUCTUKOM
110 HaIIPaBJICHHUIO;
- OCBOCHHE OCHOBHBIX 3aKOHOB TEPMOJIMHAMHKH, 0COOEHHOCTEH 1 00J1acTel X MPUMEHEHHUS, -
- 3HAKOMCTBO CO CIIOCO0aMHU IIepeHoca TEIUIOThl M UX OCHOBHBIMHU 3aKOHAMHU.

OcHoBHbBIE 3a1a4M U3yUeHUs JUCIMILIMHBI « TepMoMHaMuKa U TeIIonepeaayay
- (opMupoBaHHe 3HAHUN M YMEHMH, HEOOXOOUMBIX Ul CaMOCTOSATEIBHOr0, 0OOCHOBAaHHOIO U
apryMEHTHPOBAHHOTO BbIOOpAa METONOB pEIICHUS MNPUKIATHBIX 33Jad TEPMOJUHAMUKH U
TEIUIONEPEauH;
- 03HAKOMJICHHE C MIPUHLIUIIOM Pa0OThl OCHOBHBIX TETNIOTEXHUYECKHX YCTPOMCTB;

O6y‘-ICHI/I€ II0 AUCILHUIIIINHE ((TepMOI[I/IHaMI/IKa U TCIuIonepcaada» HalpaBJICHO Ha
dbopmupoBaHUe y 00yHarOIIUXCsl CICTYIONTUX KOMIICTSHITHH:

Koa u HauMeHoBaHHe KOMIIETEHIUI NuaukaTopsbl J0CTHKEHUS
KOMIIETeHIIMH
OIIK-5 Cmnocoben ncnons3oBath ocHoBHEle | MOIIK-5.1. 3HaeTr OCHOBHBIC
3aKOHOMEPHOCTH, ACHCTBYIOIIME B TIpollecce | 3aKOHOMEPHOCTH, JEHCTBYIOIIME B IPOIIECCE
M3TOTOBJICHHUS MAIITMHOCTPOUTEIBHBIX HM3rOTOBJICHUS MalIMHOCTPOUTETBHBIX
u31enni TpeOyeMoro KauecTna, 3aIaHHOTO u3enuid TpeObyeMoro KayecTBa, 3aJaHHOTO
KOJIMYECTBA IIPY HAMMEHBIIINX 3aTpaTax KOJMYECTBA IIPM HAWMEHBIIMX 3aTparax
0O0IIIECTBEHHOTO TPY/1a 0011IeCTBEHHOTO TPyAa
NOIIK-5.2. Ucnonb3yer OCHOBHBIE
3aKOHOMEPHOCTH, JCHCTBYIOIINE B MPOLECCE
H3rOTOBJICHUS MaIIMHOCTPOUTETHHBIX

u3zenuii TpeOyeMoro KavecTBa, 3aJaHHOTO
KOJIMYECTBA TPU HAUMEHBIIUX 3aTparax
00I11eCTBEHHOT' O TpyJia

NOIIK-5.3. Bnaneer HaBBIKAMH
U3TOTOBIICHHS MAaIIuHOCTPOUTEITBHBIX
u3nenuii TpedyeMoro KadecTBa, 3aJaHHOTO
KOJIMYECTBA TPU HAUMEHBIIUX 3aTparax
00I11IECTBEHHOTO TPyIa

2. MecTo TMCUMILIHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Huctiunmuuna  «TepMoanHamMuka W TerUionepeaada» OTHOCUTCA K yYeOHBIM JIHUCIHMIUIMHAM
o0s3atensHOM yacTu 61oka b1 «lucuunanHel 1 Moty 00pa3oBaTeNNbHOM MporpaMMbl «CpencTBa
aBToMaTM3ali W 0a3pl JAHHBIX JUJIS TMPOCKTHPOBAHHS TEXHOJOTHUYECKHUX TPOU3BOICTB»
HarnpaBieHuss 15.03.05 KoHCTpYKTOpPCKO-TEXHOJOTUYECKOE O0ECTICUeHHE MAIIMHOCTPOUTEIBHBIX
MIPOU3BOJICTB, KBaIU(PUKaAIUs (CTENEeHb) — OaKanmaBp.

OcBoenne qucHUIIMHb «TepMoauHaMuKka U Terjonepeaayay B 3-M ceMecTpe HEOoOXOIUMO s
MOCJIETYIOLIEro OCBOEHUs JUCHUILINH «IIponeccel U anmapaTsl OTpacin.

3. CTpykTypa U coaepkaHue TUCHUIINHBI

O coBepIIEHCTBOBAHNHM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecneueHnss 00pa3oBaTesIbHOTO Mpoliecca
Hcn.: T.C. Jleyxuna
NJ1 2098248



OO01mmas TpyA0eMKOCTh TUCHIUTUIHHBI COCTABISIET 2 3a4eTHRIX eANHUIIBI (72 yaca).

3.1 Buabl yueOHOii padoThI H TPYA0EMKOCTD

3.1.1. O4no-3a04Hast popma 0OydeHUs

Ne . KoaunuecTBo CemecTpbl
Bup yueOHoii paboTnbl
n/n 4acoB 4
1 | AyauTopHbIe 3aHATHS 18 18
B Tom uncne:
1.1 | Jexuuu 8 8
1.2 | CemuHapCcKHe/IPaAKTHUECKUE 3aHITUS 10 10
1.3 | JJaGoparopHbIe 3aHATHUS - -
2 | CamocTosiTesibHas1 padoTa 54 54
B Tom uncne:
2.1 | Jloxman, coobOuieHue
3 | [IpomeskyToYHAs aTTeCTANMS
3auet/aud.3a4uer/IK3aMeH 3a4yer 3a4eT
Hroro 72 72
3.2 TeMaTnuecKH# IJIAH U3YyYeHUSA TUCITUTLTHHBI
3.2.1. Ounas-3a04Has hopma 00ydeHUs
TpyroeMkocTsb, yac
AynuTopHasi padora
C | amocT
Ne Pa3neanl/TemMbl eMUHAp 1
n/m JAUCHHMILTAHBI | 1 cxue/ abopar| pakTH | OSITe]
cero | exknu OpHBIC | YECKasi | bHasl
u MPAKTHR o HsrTu noarot| pador
ecKue
3aHSITUS 7 OBKa 2
1.1 | [Ipeamer u MeTO TEPMOIUHAMUKH. 6 1 0 4
1.2 | TepmonuHamuueckue MPOIIECCHI 6 1 0 4
HJICATbHBIX T'a30B
1.3 |II 3akoH  TepMoaMHAMUKH Ui | 6 1 0 4
00paTUMBIX " HEOoOpaTUMBIX
MIPOILIECCOB.
1.4 | KpyroBble mpomecchl Wi UK. 6 1 1 4
15 | TemmooOmeH. 6 1 1 4
1.6 | TemnonpoBOAHOCTH pu 6 1 1 4
CTAIIMOHAPHOM PEIKUME.
1.7 HecraunonapHasi TemI0npoBOAHOCTb. 6 1 1 5
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1.8 | KOHBEKTHBHBIH  TEINIOOOMEH, €ro 6 1 1 5
BHUJIBI

1.9 MexaHu3M B3aUMOJICHCTBUSA MEXIY 6 0 1 5
JKUJIKOCTBIO u MTOBEPXHOCTHIO
TBEPOIO TelIa.

1.10 | TemnooTnaua mpH  BBIHYXICHHOM 6 0 1 5
JIBYOKEHUH.

1.11 | Teroormaua npu ¢BOOOJHOM 6 0 1 5
JIBVOKCHUH.

1.12 | Termsio0OMeHHBIE aNINAPATHI. 6 0 1 5

Hroro 72 8 10 54

3.3 CoaepxaHue TUCHUNIHHBI
Paznea 1. [lpenmer u meton TepmoauHaMuku. OCHOBHBIE TepMOAUMHAMUYECKUE QYHKIUH. 1 3aKOH
TEPMOJMHAMMKA M €ro 4acTtHele ciaydad. [lapamerpsl wuzpeanpHOro rasa. Tepmudeckue H
KaJIOPUUECKUE NapaMeTpbl. Y PaBHEHUE COCTOSIHUS HU€albHOro ra3a. TemnoeMmkocTs. McTuHHas u
CpeIHss TEIUIOEMKOCTh; TEIUIOEMKOCTb H300apHOr0, M30XOPHOIO U IMOJIUTPOIHOrO IPOLECCOB,
ypaBHeHHEe Maiiepa; MaccoBas, 00beMHasi U MOJISIpHAs TEIUIOEMKOCTb, CBSI3b MEKIY MacCOBOH U
MOJISIPHOM TEIJIOEMKOCTBIO.
Pa3znen 2. TepmoauHamMuyeckue MpPOUECCHl UACAIbHBIX ra30B. PaBHOBECHBIE U HEPAaBHOBECHBIE,
oOpaTtuMble 1 HeoOpaTUMEBIE Mporiecchl. [1oTUTpOnHEBI IpoIiece Kak HanboJiee 00N, €r0 YaCTHBIE
cinydau. Pabouast u TeroBas quarpamMmbl, n300paskeHue npoieccoB. PacueT mpoliieccoB naeanrbHOTO
ra3a (pacyeTr Ha4aJbHBIX U KOHEUHBIX MMapaMeTPOB, OMpPEeSICHHE TEPMOANHAMUYCCKUX (DYHKITHIA,
pabOTHI ¥ TETUIOTHI).
Pazaean 3. 11 3aK0oH TepMOJMHAMUKH /711 0OPATUMBIX U HEOOPATHMBIX MPOIIECCOB. MaTemMaTndeckoe
BelpakeHue Il 3akoHa (NMPUHLMO CYIIECTBOBAHMWS W BO3pacTaHUs SHTpornuu). DopMymupoBKu
BTOPOTO 3aKOHA.
Pazaen 4. Kpyrosble nporeccs! Wi HUKIBL. [Ipsimble 1 oOpaTHble TUKIBI. OLeHKa
3¢ (HEeKTUBHOCTH LIMKJIOB TETUIOBBIX JABUraTeNel U XOIOAWIbHBIX ycTaHoBOK. [{ukn KapHo kak
ATAJIHHBIN ¢ TOuku 3peHus repmudeckoro KIIJI, ero nocronHcTBa 1 HegocTaTky. [{uKibl peanpHbIX
TeroBeIX aBurateneit: Orro, Auzens u TpunHkiepa.
Pazgen S. Terumoo6meHn. OCHOBHBIE MOHATHS U ompeesieHus. Busl TemnoooMeHa.
TennonpoBoanocts. ['unoreza dOypre. uddepenimanbaoe ypaBHEHUE TEIIIOMPOBOIHOCTH.
VYcnoBus 0AHO3HAYHOCTH.
Pa3gen 6. TerumonpoBoJHOCTH MPH CTAIIMOHAPHOM peskuMe. Pemenne nuddepennnansaoro
YPaBHEHHS TEIUIONPOBOAHOCTH C YY€TOM IPAaHUUHBIX YCa0BHM. OnpeneneHue A IIOCKON U
LHUJIUHAPUYECKON CTEHOK IIJIOTHOCTH TEIJIOBOTO MOTOKA U PaCIpeesIeHNs TEMIIEpaTyp Mo
TOJILMHE NpH rpaHnuHbIX ycaoBusax [ u III pona. Kpurnueckuii nuaMerp U30a0UH TUIMHAPU -
YECKHUX CTEHOK.
Pazaen 7. HecranmonapHast TeruionpoBogHOCTh. Teopus nogo6us. [lonyuenne uncen @ypbe u
bro. Pemenue 3a1ay HecTamoOHapHOW TEIJIONPOBOJIHOCTH JUISI IUTACTUHBI M [IWJIMH/IPA C TOMOLIBIO
HOMOI'PaMM.
Pasnen 8. KouBekTHBHBIH Tem1o00MeH, ero Buabl. 3akoH HproToHa —Puxmana.
Juddepennunanbable ypaBHEHHS] KOHBEKTUBHOTO TEIJI000MEHa — YpaBHEHUE SHEPTHH, ypaBHEHUS
JBUKEHUS U CIUIOUTHOCTH. KpuTepru KHHEMaTUYECKOro U TEIJI0BOT0 000U
Pa3znen 9. MexaHu3M B3aUMOIeiiCTBUSI MeAKAY KMAKOCTHIO U IOBEPXHOCTHIO TBEPAOIO TeJia.
OCHOBBI TEOPUH MOTPAHUYHOIO CJIOH .
[TonsiTHie O IMHAMUYECKOM U TETVIOBOM ITOTPaHUYHBIX ciosx. [IpencraBnenue o cTpykType
TypOyJIE€HTHOTO MOTPAHUYHOTO CIIOSL.
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Paznen 10. Temiooraaya npu BbIHYKIE€HHOM JIBHKEHHUH.

['unponunamuaeckas cradunusanus. [Ipoduns ckopoctu. Kputepuit @pyna. Yucno Ditnepa.
Kpurepuu Ilekne u [Mpanaris. Yucino Hyccenbra. [Ipoduns Temneparypsl B yCIOBHSIX
TEII000MEHa MEXly IIOBEPXHOCTHIO TBEPJOrO TEJIA U MOTOKOM KHJIKOCTH.

[TpononsHOE 0OTEeKaHME MIACTUHBI. TeueHne KUAKOCTU B TPyOax pa3InyHOrO CEUEHHUS.
[Toriepeunoe oO6Tekanue NUAMHIPA. SIBIeHue oTphiBa. M3meHenune koddduimenTa TernaooT1aun
0 MEePUMETpPY nonepeyHo-o0Tekaemoro muuuapa. [lyuku tpy6. CtpykTypa 0000IIeHHbIX
YPaBHEHUM.

Pazjnen 11. Tensiooraaua npu ¢cBOOOTHOM ABHKEHHH.

Mexanusmbl miporiecca. @opmbl ABKKEHUS B 0osibiioM oobeMe. Kpurepuu 'anunes, Apxumena,
I'pacroda. Ctpykrypa 00001IEHHOTO YPaBHCHHSI ISl pacdeTa HHTCHCUBHOCTH TEIIOOOMEHA.
KoHBeKTUBHBIH TEIIO00OMEH B OTPaHUYEHHBIX TPOCTPAHCTBAX.

Paznen 12. Tensoo0Mennble annapatbl. Kiaccupukamus TEmIoOOMEHHBIX anmapaToB. CXembl
JIBUKEHHUS  TEIJIOHOCUTENEH B TemiooOMeHHBIX ammapatax. OmnpeneneHue CpeaHero
TeMIiepaTypHoro Hamopa. [[puHimn pacyeTa peKynepaTuBHBIX TEIUIOOOMEHHBIX alapaToB

3.4  TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI

3.4.1. CemuHapckue/mpakTHYeCKHe 3aHATHS

3.5 TemaTuka KypcoBbIX IPOEKTOB (KYPCOBBIX PatoT)
He npenycmotpeno

4, YueOHO-MeTOoAM4YeCKOe U MHPOPMALITHOHHOE o0ecriedyeHue

41 HopmatuBHblie JokyMeHTHI 1 'OCThI
He mpenycmorpeno

4.2  OcHoBHas JIuTepatypa

e lcauenko B.II., OcunoBa B.A., Cykomen A.C. Temnonepenaya.
M.: Dneprus, 1969

o Kupunnun B.A., Cerue B.B., Hleitngnun A.E. Texauueckas
TepMoanHaMuka. -M.: M3parensckuii nom MOU. 1979.

e [OnaeB b.H. «Texnuueckas TepMoguHaMuka. Termonepeaadar.
M.: Bricmas mxkoua, 1988
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4.3  JlomoaHMTebHAS JUTEpPATYypa

1.KpacnomekoB E.A., Cykomen A.C. 3agaunuk no temonepenaue. M.:Oneprus, 1980.
2. ITokycaes b.I'. IIpaktukym no temionepenaye. -M.:M3a-so MI'YUD, 2009.
3. 3omotoB B.A. IlpakTtukym o tepmogunamuke. M. —13n-so MI'YUD,

4.4  DaexkTpoHHBbIE 00pa3oBaTeIbHbIE PeCypPChl
He npenycmotpeno

45 JluneH3uOHHOe M  CBODOJHO  pacnpocTpaHsieMoe MPOrPaMMHOE
o0ecrneueHue
He npenycmotrpeno

4.6  CoBpemeHnHble npodeccuoHaIbHbIe 0a3bl JAHHBIX M UH()OPMALHOHHbIE
CIPaBOYHbIC CHCTEMbI
He npenycmoTpeHo

S. MarepuajbHO-TeXHUYECKOE 00ecIeyeHue
Kadenpa TuHIIII ob6magaer MarepralbHO-TEXHUYECKOH 0a30i, o0OecreYnBaronci

MIPOBEJICHUE BCEX BUJIOB JICKIIMOHHBIX, MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATUHN, TPELyCMOTPEHHBIX
y4€OHBIM IIJIAHOM 10 JAHHOW U APYTUM AUCLUIIIIMHAM.

KomnerotepHslit k1ace paxkynpTeTa 00ecneuynBaeT BBINOJTHEHUE BCEX BUIOB ITPOrPaMM U BBIXO]I
B UHTEPHET.

bubnuoreunsiii  poHx  obecrmeuynBaeT  CTYAEHTOB  HEOOXOAMMBIMH  HCTOYHUKAMH,
NEPCUNCICHHBIMU BBIIIC.

MarepuanbHo-TexHuueckass 06a3za MockoBckoro [lomuTexa COOTBETCTBYET AEHCTBYIOIIUM
CaHUTAPHBIM U IIPOTHUBOIIOKAPHBIM HOPMaM U ITPpaBUJIaM.

6. MeTtoauyeckue pekoMeHAANNU

6.1 Meroanueckue peKOMeHIAIUM Isl MPeNoAaBaTe/is M0 OPraHu3annuu
00y4eHust
Hauublii  pasznmen Hacrosmied paboueld TporpaMmbl  TIpEIHAa3HAYeH Uil  HAYWHAIOIIMX

npernoaaBaTeneil v CreluaiicTOB-IPAKTHKOB, HE UMEIOIINX OIbITa MPENoIaBaTeNbCKON paboTHI.

Hucnunnuna «TepmonuHamMuka U Temjonepeaayay sBisieTcss 00sS3aTelbHOM NUCHUIUTMHON
BapHAaTUBHOW YaCTH yueOHOTO IJIaHa U 00eCTIeYnBaeT 3aBeplIeHre (OPMUPOBAHUS KOMIIETEHTHOCTH
B TECHOU CBSI3M C BAKHEHIIIMMU JUCIIUTUIMHAME 0a30BOM U BapUaTUBHOW YacTeil yueOHOTO TUTaHa.

B ycnoBusix koHCTpyHpoBaHus 00pa3oBaTeNbHBIX CHCTEM Ha MPUHIUIIAX KOMIIETEHTHOCTHOTO
MoAX0Aa NPOU30ILLIO KOHIENTYyaIbHOE W3MEHEHUE pPOJIM MpernojaBaTessi, KOTOPbIM Hapsay C
TPAAUITMOHHONW POJIBI0 HOCUTEISI 3HAHHS BBITIOJIHAECT (QYHKIIUIO OpraHU3aTopa HAy4YHO-TTOMCKOBON
paboThl CTylIeHTa, KOHCYJbTaHTa B TMpOIEIypax BbIOOpa, OOPaOOTKM W HWHTEPIPETAHUU
nHpopMaInu, HeOOXOIUMON I MPAKTUIECKOTO JCHCTBUS M JAITBHEHUIIIETO Pa3BUTHUS, YTO JOJKHO
00s13aTeNbHO YUUTHIBATHCS MPU MPOBEACHUHN JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATUH 10 TUCIUILTHHE
«TepMmoauHaMuKa U Terionepeaada
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CTpyKTypa M IOCJIENOBATEIBLHOCTb IPOBEIEHUS JICKIUOHHBIX 3aHATHNA U IPAKTHYECKUX
3aHATUN 1O NUCIUIUIMHE NpPEICTaBIeHAa B NMPUJIOXKEHMHM | K HacTosmed pabodeid mporpamme.
IIpoBeneHne MNpaKTUYECKUMX 3aHATUH OPUEHTHPOBAHO HA HUCIOJIB30BAaHUE 3aJaHUN I
IPAKTUYECKUX 3aHATUH MO0 AUCUMILIMHE « TepMOAMHAMUKA U TEIUIONEpeaaday.

[TonpoOHOEe conepkaHHe OTIENBHBIX DPa3leNoB JAUCHUILUIMHBL «TepMoIuHamMMKa U
TEIUIONepeiauay paccMaTpuBaeTcs B 1.4 paboyeil mporpamMmel.

IlenecooOpa3Hble K NPUMEHEHUIO B paMmMKax JAUcCUUIUIMHBL «TepMonumHamuka H
TEIUIonepeiaya» oopa3zoBaTeIbHbIe TEXHOJIOTUH U3JI0KEHBI B I1.5 HACTOSIIEH pabodel mporpaMMel.

[TpuMepHble BapuaHThl 3afaHUN JUId MPOMEXKYTOYHOI0/ MTOTOBOTO KOHTPOJS U IEpedyeHb
BOIIPOCOB K DJK3aMEHy II0 JUCHMIUIMHE IpexacraBieHsl B cocrae POC 1o AHUCUUIUIMHE B
[Tpunoxenuu 2 xk pabodyeit mporpamMme.

[lepeueHp OCHOBHOM M JIOMOJHUTEIBHOM JIUTEpAaTyphl U HOPMATHUBHBIX JOKYMEHTOB,
HEOOXOIMMBIX B X0/1€ MPeNoaBaHus AUCHUILINHBI « TepMoarHaMuKa U Terionepeaayday, NpuBeieH
B 1.7 Hacrosuleil paboueil mporpaMmsel. [IpenogaBaTento ciaenayeT OpUEHTHPOBATH CTYJIEHTOB Ha
UCIOJIb30BAaHUE COBPEMEHHOM y4eOHOM UM CHpaBOYHOW JUTEpaTypbl NpU MOJIrOTOBKE K
POMEXYTOYHOM M WTOTOBOH AaTTECTAllMd W BBHIMOJHEHUIO pPacYeTHO-rpadUvecKux padboT 1o
JUCLIUILINHE.

6.2 MeToanuyeckue yKa3aHus JIJIs1 00YyYAKUIUXCS 110 OCBOECHHUIO TUCIUTITHHBI
JICKIIMOHHBIC 3aHATHA TPOBOMAATCS B COOTBETCTBHH C COJACp)KaHMEM HacTosmend paboueit
MPOrpaMMbl M TPEACTABIAIOT COOOW H3JI0KEHHE CBEIACHHI O MPUMEHEHHH OCHOBHBIX 3aKOHOB
TEPMOJUHAMUKY U TEILIONEPEIauu K pa3padoTKe TEXHUUYECKHUX U IKCILTyaTallHOHHBIX TapaMeTPOB
JeTaJIe U y3JI0B U3JIeJIMH MAalIMHOCTPOEHUS IIPU UX NPOEKTUPOBAHUU.

[Tocemenne NEKIIMOHHBIX 3aHATHI SIBISIETCA 00S3aTENBHBIM.

PerynsipHoe moBTOpeHMe Marepuana KOHCIEKTOB JIEKIHMHW IO KaXKIOMY pas3zielly B paMKax
HOArOTOBKM K TPOMEXYTOYHBIM M  HMTOTOBBIM (opMaM aTrTecTallud 1O  JUCHUIUIMHE
«TepMmoguHaMuka u Teruionepenada» sBISETCS OJHUM M3 BAKHEUIINX BHJIOB CaMOCTOSITEIBHOU
paboThI CTYJIeHTa B TeueHHe, HeOOXOIUMOMN /sl KaYeCTBEHHON MOATOTOBKU K NMPOMEXYTOYHOH U
WUTOTOBOM aTTECTAlMH IO TUCHHILINHE.

B xone nekuuii 00y4aromuMces peKOMEHy€eTCs:

- BECTH KOHCIEKTHpOBaHME Yy4yeOHOoro marepuana. Jlomyckaercs KOHCHEKTUPOBAHUE
JEKIIMOHHOT'O MaTepHaja MUCbMEHHBIM U KOMITBIOTEPHBIM CIIOCOOOM.

- oOpamarth BHUMaHUE Ha KaTeropuu, GopMyJIMPOBKH, PACKPBIBAIOIINE COJAEPKAHUE TEX WIN
UHBIX SBJICHUN U IIPOLIECCOB, HAYYHBIEC BBIBOJIBI U IIPAKTUYECKUE PEKOMEHIALINH 110 UX
IIPUMEHEHUIO;

- 3aJaBaTh [IPENOAABATEINIO YTOYHSAIOLIME BOIIPOCHI C LIEJIbI0 IPABUIIBHOIO IIOHUMAHUS
TEOPETHYECKUX ITOJIOKEHNN, pPa3peIIeHUs] CHOPHBIX CUTyalUH.

XenatenbHO OCTaBUTH B PabOYMX KOHCHEKTaX IMOJs, HA KOTOPHIX BO BHEAYJUTOPHOE BpeMs
MOXXHO cJieJaTb IIOMETKM W3 PEKOMEHJOBAaHHOM JINTEpaTyphl, JONOJHSIOLNME MaTepHall
OPOCIYIIAaHHOM JIeKIIMM, a TaKKe IOAYEPKUBAIONINE OCOOYyI0 BaXKHOCTh TEX WM MHBIX
TEOPETUYECKUX TTOJIOKEHHIA.

JIns  yCIENIHOTO OBJIQJACHUS KYpCcOM HEOOXOIMMO TMOcelarh BCE JIEKIHMH, TaK Kak

TEMaTHYECKHI MaTepHall B3aMMOCBSA3aH MEX1y COOOM.

[TpakTHyeckoe 3aHATHE — 3TO aKTHUBHast opma yueOHOro mporiiecca B By3e. [Ipu nmoaroroske k
MPAKTUYECKUM 3aHATHSAM oOydarolemMycs HEoOXOAMMO H3Y4YUTh OCHOBHYIO JIUTEpPaATypy,
O3HAKOMUTBCS C JONOJHUTEIBbHOM JIUTEPAaTypod, Yy4eCTb PpPEKOMEHAALMM IIPEIoJaBaTes.
[IpakTHueckue 3alaHus BBIMNOJIHSAIOTCS OOYYAIOIIMMUCA B ayJUTOPUSAX M CaMOCTOSTENBHO.
[TpakTHyeckoe 3ajaHue OLIEHUBAETCS IO KPUTEPHUSIM, IpecTaBiIeHHbIM B [Ipuiioskenun 2 k paboueit
Iporpamme.

O coBepIIEHCTBOBAHNHM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecneueHnss 00pa3oBaTesIbHOTO Mpoliecca
Hcn.: T.C. Jleyxuna
NJ1 2098248



10

[IpoBeneHne NMPaKTUYECKUX 3aHATUN MO AUCHUIUIMHE «TepMoauHaMHMKa M TEIUlonepenaqyar»
OCyILECTBIIsIeTCS B (hopMax, ONMMCAHHBIX B IIYHKTE 5 HacTOAIIeH paboueil mporpamMmel.

[Tocemenue npakTUUECKUX 3aHATUH M aKTUBHOE y4yacTHE B HHUX SBJSETCA 005A3aTENIbHBIM.
[Tpomyck MpakTHYECKUX 3aHATHI 0€3 yBaXKUTEIbHBIX TPUYMH JaXKe MIPH YCIOBUU OTIMYHON PabOTHI
Ha OCTABIIUXCS 3aHATHAX BJIEYET 32 COOOH HEBO3MOXHOCTb aTTECTALUH 110 TUCLHUILIIMHE [0 HTOraM
cemecTpa.

IlonroToBka K MpPAaKTHUYECKHM 3aHATUSAM 00s3aTE€IbHO BKJIKOYAaeT B ce0sl H3ydeHue
KOHCIIEKTOB JICKIIHOHHOTO MaTepuaja Uil aJeKBaTHOTO MOHUMAaHUS YCIOBHUS M Crioco0a perieHus
3aJlaHuH, 3aIVIAaHUPOBAHHBIX IIPENIOAABATEIEM HA KOHKPETHOE TPAKTUYECKOE 3aHATHE.

7. @DoH/1 OLIEHOYHBIX CPEICTB

7.1  Metoabl KOHTPOJISI U OLlCHUBAHMS Pe3y/JbTATOB 00y4eHuUs!

[TpomexyTouHas arrecTanusi oOydarommxcs B GopMe 3auéra IPOBOAUTCS IO
pe3yibTaTaM BBIIIOJIHEHUS BCEX BUJIOB Y4EOHOM pabOThI, IPETyCMOTPEHHBIX YUEOHBIM
IUIAHOM 1O JAHHOW JHUCHUIUIMHE (MOAYJII0), NMPU 3TOM YUHMTHIBAIOTCS PE3YIbTaThl
TEKYILEro KOHTpPOJIAI YCIIEBAEMOCTH B TedeHHEe ceMmecTtpa. OLeHKa CTeneHu
JTOCTHKEHHSI 00YYarOIIMMUCS IUIAHUPYEMBIX PE3YJIbTATOB OOYUEHHS MO JUCIHUIIIMHE
(MOIyNI0) MPOBOAWUTCA MpPENoOJaBaresieM, BEAYIIMM 3aHIATHS 10 JAMCLMIUIMHE
(MOJyJII0) METOAOM SKCIIEPTHOM olleHKH. [1o uToram npomMeXKyTo4HOU aTTECTaluu 110
JUCHMIUIMHE (MOAYJII0) BHICTABIISIETCS OLEHKA «3aUTEHO)» WIIN «HE 3aUTEHOY.

Bun pabotst dopmMa OTYETHOCTH U TEKYLIETO KOHTPOJIS
OdopmiieHHble  OTYETHI (KYypHall) MPaKTHYECKUX(J1aOOPATOPHBIX)
[paktuyeckue paboT, NpPeIyCMOTPEHHBIX paboyeil mporpaMMoil AMCUMILIMHBI C
paboThI OTMETKOW MpenojaBareis «3auTeHO/HEe 3aY4TEHO», €CIIU BBIIOJHEHbI U

o opMIIEHBI BCE pabOTHI.

KonTponbhas padora | CpeacTBO NMPOBEPKHM YMEHUN HMPUMEHATH IOJYYEHHBIE 3HAHUS IS
peleHws 3a/1a4 ONPEIEIIEHHOrO TUIIA IO TEME WK pa3fely.

7.2  Illkana u KpUTEPHH OLIEHUBAHUS Pe3YJIbTATOB 00yUeHHA

7.2.1 Ilkaja oneHUBaHUS NMPAKTHYECKOH padoThI

‘ [IIkaya OLlEHUBAHHUSA ‘ Onucanne

O coBepIIEHCTBOBAHNHM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecneueHnss 00pa3oBaTesIbHOTO Mpoliecca
Hcn.: T.C. Jleyxuna
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3auyTeHo He BeImosHeHbl TpeOOBaHWS K HAMMCAHUIO M 3AIIUTE MPAKTUYECKON
paboThI: HEMpaBWIBHO odopmileHa padoTa, HEMPABUILHO MOACUYUTAHBI
3HAYCHUs1, He CHOPMYIIHMPOBAH BBIBOJI.

He 3aureno BreimonHeHnsl Bce TpeOOBaHUS, HO C HEJOUYETaMH: HE3HAUYHMTEIHHBIC
ommOKu B oQopMIeHUU pabOThl, HETOYHOCTH B (HOPMYJIMPOBKE
BBIBOJIOB. [IpaBUIIbHO MTOICYNTAHBI 3HAUCHHSL.

7.2.2 llIka/na oleHUBAHUS KOHTPOJBbHOM PadoThI

[IIxana oLueHUBaHUs Onucanue

3auTeHo OtBethl naHbl Ha Bce 3azaHus. CTyAEHT IEMOHCTPUPYET 3HAHUS
TEPMUHOB,  YMEHME  MPABWIBHO UX  IPUMEHSTh,  CIIOCOOEH
aHAJIM3UPOBaATh, 0000IIaTh (HAKTUUECKUN U TEOPETHUUECKUN Marepual,
(GopMyIHpyeT KOHKPETHbIE BBIBOJbI, YCTAHABIMBACT HPUYMHHO-
CIIEICTBEHHBIE CBSI3U. Y MEET apIryMEHTUPOBATh CBOIO TOUKY 3peHust. [Ipu
TOM MOTYT OBITh JONYIIEHbl HE3HAYUTEIbHbIE OLIMOKHU, HETOYHOCTU
IIpY BBINIOJIHEHHUH 331aHUM.

He 3aureno He Bbimonneno onHo unu Oonee 3anaHuil. CTyJIEHT JAEMOHCTPUPYET
HETOYHOE U HEMOJHOE 3HaHHE TEPMHUHOB, HE YMEET HMX IpPaBUIbHO
MIPUMEHSITh, HE CIIOCOOCH aHAM3HPOBaTh, 0000IIATH, JIeTaTh BBHIBOJIBI
JUIs IPAaBUJIBHOTO OTBETA Ha BOIPOCHI 3a/1aHU.

7.3  OueHo4YHbIe CpeCcTBA

7.3.1. Texkymmii KOHTPOJIb
7.3.1. [IpuMepbI KOHTPOJIBHBIX PAadOT MO JTUCHUILINHE «TepMoIMHAMHAKA U TEIIONEPeNAY))

3aoanue 1.
1. Boznyx mpu naBnenuu P1=4,5 6ap, pacmmpsisice aguadatHo n1o P2=1,2 6ap, oxnaguics 10
t2=-45°cC.
Havimu:
® HauaJbHYIO TEMIIEpATypy
® paboTy, COBEpILIEHHYIO 1KI BO3ayxa
N306pa3uts mnpotiecc B p-v u T-s KoOOpAHHATAX.

2. MaHomeTp mapoBOTo KOTJa MOKa3bIBAeT JaBieHUE 2 0ap.
ITokazanue MmanomeTpa 778 MM PT.CT..

CuuTas map CyxXuM HACHIIIEHHBIM, OTIPEJEIUTh €ro TEMIIepaTypy, yIAeIbHbIH 00BEM H
SHTAJBIHUIO.

3aoanue 2.
1. 1lxr Bo3myxa npu temmnepatype t1=15°C. u HadyanpHOM AaBneHuu pl=10ap agnadaTHo

CXKUMaeTCs 10 86ap.
Havimu:

O coBepIIEHCTBOBAHNHM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecneueHnss 00pa3oBaTesIbHOTO Mpoliecca
Hcn.: T.C. Jleyxuna
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® KOHEYHBIH 00BEM BO3/IyXa

® KOHEYHYIO TEMIIEpAaTypy BO3ayXa

e paboTty nporecca

N306pa3uts mporecc B p-v u T-s koopanHaTax.

2. OmnpenenuTh MeperpeB BOJSHOIO apa, €clid ero temreparypa 151,8°C , a naBieHue
5 Gap.

3aodanue 3.
1. Kucnopon maccoii 10kr pacmmpsieTcs U30TEPMUYESCKU TTPU t =150°C. HauanbHoe
nasnenue 1,5Mlla. [1pu pacumpenuu raz npousBoaut padory A=303k/x.

Hauimu:

® JaBJICHHE B KOHIIE MpoIlecca PacIIupEeHUs
® I3MEHEHUE SHTPOINHU raza.
N306pa3uts npotiecc B p-v u T-s KoopAUHATAX.

2. OnpenenuTb KOJIMYECTBO TEIUIA, 3aTPAuMBAaEMOr0 Ha reperpeB 1 Kr BIaXXHOTo mapa
npu gasienuu P = 100 6ap u crenenu cyxocta X = 0,98 o remneparypsl t =480°C.

3aoanue 4

1. B pesepByape eMKOCTBIO 25M° HAXOUTCA a30T NIPH JIABICHUN
730 mm.pt.cT. 1 Temneparype t1=10 °C. B pe3ynpTaTe nmoaBo/ia Temia AaBlIeHHE a30Ta BO3POCIO 10
23,5arm.

Haumu:

® KOJMYECTBO MOABEACHHOTO TEILIA;
® U3MEHEHHE DHTAJIBIIUU U SHTPOIIUH.
N300pa3uts mporecc B p-v u T-s koopanHaTax.

2. OnpenenuTb SHTAIBIMIO U BHYTPEHHIOI SHEPIUIO BIa)KHOTO napa npu P =13 Gap u
crenenu cyxoctu X = 0,98.

7.3.1.2 Tembl npakTHYeCKUX padoT no AucuumnHe «TepmonnHamuka n
TeIuIonepeiada»

Temaruka npakTuyeckux paboT U3J10kKeHa B MyHKTE 3.4.

7.3.2. [IpoMe:xyTOUHASI ATTECTAIUSA

7.3.2.1. Bonipocsl K 3a4eTy 10 AUCHUILIMHE « TepMOIMHAMHKa U TEIUIONIEpEaada»

TepmoaunaMndeckue napamerpsl. PaGouee terno.

TepmoauHaMuueckas CUCTEMA.

YpaBHEHHE COCTOSHUSA UACATBHOTO ras3a.

. IlepBblii 3ak0H TepMOoAMHAMUKU. BHyTpenHss sueprus. Pabora.

WneanbHelii ra3. YpaBHEHHs TEIUNIOEMKOCTH B HHTEpBaje TeMneparyp. TemioeMKocTs npu

MOCTOAHHOM JAaBJICHUHA U IIPU ITOCTOAHHOM o0BeEME. ypaBHCHHe Maﬁepa.
O coBepIIEHCTBOBAHNHM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecneueHnss 00pa3oBaTesIbHOTO Mpoliecca

Hcn.: T.C. Jleyxuna
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OHranbnus. Pacder n3MeHeHUs SHTANbIINH.

Outponusi. Pacuer n3MEHEHHs SHTPOIUH.

I'padpuaeckoe n3zobpaxenue paboTel U TeIIOTH Ha. V-P m S-T aumarpammax.
TepMoarHAMUYECKHE TIPOIIECCHI HIeaThHOTO Ta3a: M30XOPHBIHN, H300apHBIA, N30TEPMUUYECKU:
OCHOBHBIE COOTHOIIEHUS nmapameTpoB. V-P u S-T nuarpammsi.

. AnmabaTHbIii TIpoIecc: OCHOBHBIC cooTHOIeHU. V-P u S-T nuarpaMmel.
11.

[TosmmTponHelii mpouecc. OnpenencHue MoKa3aTess NOIUTPOIbL. TermIoeMKocTb
IIOJIMTPOITHOT'O IpoLecca.
Bropoii 3akoH TepmoanHamuki. OCHOBHBIE (POPMYIUPOBKU. MaTeMaTH4eCKOe BhIpaXKEHUE
BTOPOT'0 3aKOHA TEPMOJIMHAMUKH Il KPYTOBBIX IPOIIECCOB.
Kpyrossle nponeccs WK HUKIIBIL.
[Tpsimoit oOpatumsblii ukn Kapro. Tepmuueckuii K.I1. 1. HUKJIIA.
O6parssiii ki Kapro. XomoamibHbild KOd()PHUITUEHT.
Teopema Kapho.
Huxn JIBC ¢ moaBoaoM TemaoTsl mpu V = const.
Huxn ABC ¢ monBoaom TemioTsl npu P = const.
Hukn JIBC co cMemmaHHBIM IIOIBOAOM TEILIOTHL.
Harneranue razos u napos. [lopmneBoit kommnpeccop.
[{ukn ra3oTypOMHHOM yCTaHOBKH.
[y BO3AyIIHOM KOMIIPECCOPHOU XOJIOAWIBHOW YCTAaHOBKH.
Ycnosus (azoBoro paBHoBecHs. Pa30BbIe EPEXOIBI.
CBolicTBa peajbHbIX Ia30B.
Bopnsnoii nap. ITapooOpa3oBanue npu nocTOSIHHOM JaBJICHUMU.
P-V, S-T, | —=S nuarpammsbl BOJsSTHOTO TIapa
[TapoBsle nporueccsl: 1300apHbIA, N30XOPHBIH, H30TEPMUUECKUI U a11abaTHBIMN.
Vpasnenue Knalinepona-Knaysuyca.
[{uxn Penkuna. P-V, S-T, | —S nuarpammsl.
Buasl nepenoca remnoTsl. TemneparypHoe 1oje ¥ TEMIEpaTypHbIi TpaJueHT.
TennonpoBoaHocTk. ['unoresa @ypre. Koapduuuent remnonpoBoguoctu. Tepmuueckoe
CONPOTHUBIICHHE TEIJIONPOBOAHOCTHU. [IITOTHOCTE TEMIOBOrO MOTOKA. TEnIoBON MOTOK.
JuddepenunanbHoe ypaBHEHHE TEIUIONPOBOAHOCTU. Y paBHeHHe Dypbe. YpaBHeHue Jlamaca.
VYcnoBus 0AHO3HAYHOCTH. [ paHUYHBIE YCIOBUS.
[Tepenava TemnoTel Yepes3 IMIIOCKYIO CTEHKY IPU I'PaHUYHBIX YyCIOBUSAX |- pona.
Omnpenenenye MIOTHOCTH TEIJIOBOTO IMOTOKA Yepe3 MHOTOCIONHYIO INIOCKYIO CTEHKY.
TemmonpoBoIHOCTB Yepe3 MIIOCKYH0 CTEHKY TP IPaHUYHbIX ycnoBuax 111-pona.
Koad¢unuent rermnonepenaun. OnpenenaeHre TeMIepaTypbl Ha IOBEPXHOCTSIX CTEHKHU.
TemmonpoBoAHOCTH YEPE3 NWINHAPUIECKYIO CTEHKY IIPHA IPaHUYHBIX YCIOBUAX 1-poza.
JInHEeWHas MIOTHOCTH TEMJIOBOr0 MOTOKA JJIS OJTHOCIIONHONM M MHOTOCJIOMHOM
LWIMHPUYECKUX .CTEHOK. Y PaBHEHUE PacCIpeIeIIeHUs TEMIIEPATYPHI 110 TOJIIHHE
IWIMHPUYECKON CTEHKH.
TemnonpoBoHOCTh YEPE3 NMIMHAPUIECKYIO CTEHKY IIPYU I'PaHUYHbIX ycioBusAX 111-ro poxa.
Jluneinblit ko3P puieHT Teronepenaun. JInnelHas MIOTHOCTh TEIUIOBOTO MOTOKA.
KoHBekTHBHBII Ter1oo0MeH. . BUpl KOHBEKTMBHOTO TEIIOOOMEHA.

VYpasuenue HotoTona-Puxmana. KoagdunueHt rermnoornayn, ero Gu3nuecKuii CMbICI.
Juddepennmanbable ypaBHEHHSI KOHBEKTUBHOTO TETJIOOOMEHaA.
Kputepun nonodrst KOHBEKTUBHOTO TEIUIOOOMEHA U UX (PU3UYECKUIN CMBICI.
O0600111eHHbIE YPaBHEHHSI TETIJIOOT/AAYH.

JInHaMUYeCKH MOrPAHUYHBIN CIION.
TennoBoi MOrpaHUYHBIN CIIOH.
CooTHoOIIEHNE TOJIIMHBI TEIJIOBOIO U AMHAMUYECKOTO MIOIPAaHUYHBIX CJIOEB.

O coBepIIEHCTBOBAHNHM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecneueHnss 00pa3oBaTesIbHOTO Mpoliecca
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47. O6001IeHHbIE YPAaBHEHHS TIPU OOTEKaHUH TIJIACTUHBI ITOTOKOM KHIKOCTH.

48. TernnooOMeH NpH BHIHYXKJICHHOM TEUECHHH KHUIKOCTU B TpyOax. OO0OIIEeHHBIE ypaBHEHHUS.
49. TerooOMeH TpH MOINepeyHOM 00TeKaHuu TpyO. OO0O0IIICHHBIC YPaBHEHUS.

50. TermoobMeH npu nonepeyHoM o0TeKaHuH myuyka Tpy0. O000IeHHbIE YpaBHEHUS.

51. TerutoobmeH npu cBOOOHON KOHBEKITMU. OOO0OIICHHBIC YPaBHEHUS.

52. CBoOoHASI KOHBEKITUS B OTPaHUYCHHOM 00BhEME.

53. Ter1000MeH U3 TydeHUEM.

O coBepIIEHCTBOBAHNHM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecneueHnss 00pa3oBaTesIbHOTO Mpoliecca
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